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[Iporpamma coctaBiieHa B COOTBETCTBUU ¢ DefepanbHbIM T'OCYIapCTBEHHBIM CTaHAAPTOM IIO
HanpaBieHuto  44.03.05 Ilemarornueckoe oOpazoBanwe (¢ AByMS NOpoQUIAMH  TOATOTOBKH),
YTBEPKJICHHBIM TIpHKa3oM MuHucTepcTBa oOpazoBaHusi W Hayku Poccuiickoir ®enmeparuu oT <«22»
depans 2018 . N 125 (3apeructpupoBan MunucTepcTBOM octuiinu Poccuiickoit @eneparnuu 15 mapta
2018 1., perucrpaunoHHslil Ne 50358), ¢ n3MEeHEHUsAMH, BHECEHHBIMU ITpHKa30M MUHUCTEPCTBA HAYKU U
BBICIIIETO 00pa3oBaHus poccuiickoir dDenepanuu ot 8 deBpans 2021 r. Ne 83 (3apermctpupoBan
MunucrepctBoM toctuiiuu Poccutickori deneparuu 12 mapra 2021 1., peructpanroHHbii Ne 62739),
npuka3oM MUHHCTEpCTBA HAYKH U BbIciIero oOpa3oBanus Poccuiickoii @enepanuu ot 26 Hos0ps 2020 r.
No 1456 (3apeructpupoBan MunuctepctBoM roctuiuu Poccuiickoit @enepanuu 27 mas 2021 r., Ne
63650) «O BHeceHMM H3MEHEHUW B (enepalibHbIE TOCYIapCTBEHHBIE O0pa30BaTEIbHBIC CTAHIAPTHI
BBICIIIETO O0pa3oBaHUs», Y4YEOHBIM IUIAHOM IIOATOTOBKM OakanaBpa mo HampasieHuio 44.03.05
[lenarornueckoe obpazoBanue (C ABYyMs NMPO(UISAMH TOATOTOBKH), YTBEP)KICHHBIM YYEHBIM COBETOM

OI'bOY BO «COI'Y» ot 27.04.2023 t., mpotokoi Ne 9.

Cocrasutens: ,Kybanosa JI.M., noueHT kadeapsl o01Iell 1 HEOPraHUYECKOW XUMHH.

Pabouas npoecpamma oucyuniunvl npuHsma 6 cocmase 0CHO8HOU NPOPecCUOHATbHOU 00PA308AMENbHOU
npocpammul peueHuem yueHo2o cogema (npomoxon Ne 9 om 27.04.2023 2.)



1. CTpykTypa u 0011asi TPYA0EMKOCTh AUCHUNIHHBI

OO01mmast Tpy10eMKOCTh TUCHUTUIHHBI B 324€THBIX SAMHUIIAX COCTABISAET O, B akaJieMUYecKuX yacax — 216.

Ounas popma oOydeHus 3aounas popma oOydeHUs
Kypce 1 -
Cemectp 2 -
Jlexinn 34 -
[pakTuueckue (ceMuHapckue) 3ausatus | 34 -
JlabopaTopHbIe 3aHATHS 68 -
KoHcynprauuu - -
WToro aynnTOpHBIX 3aHATHH 136 -
CamocrosiTenpHas pabora 44 -
Kypcosas pabora - -
dopma KOHTPOJIIS Dx3aMmeH (2 ceMmecTp) -
OKk3aMeH 36 -
3auer - -
OO111ee KOJUYECTBO YacOB 216 (6 3.¢.) -

Ounas popma oOyueHus 3aounas popma oOydeHU
Kypce 1

2. Ileam ocBoeHMsI TUCHUILIHHBI
Henssmu  ocBoenust  aucuuiuimHbl  «Heopranuueckass  XuMus» B~ COOTBETCTBUH  C

HpO(beCCI/IOHaHBHLIMI/I CTaHaapTaMu:

01.001 TIIpodeccuonanpuenii crangapt «llemaror (memarormyeckas IESTEIBHOCTH B cdepe

JOLIKOJIBHOTO, HAYaJIbHOTO O0I1Iero, OCHOBHOT'O OOIIET0, CpeHEro 001ero oopa3oBanusi) (BOCIIUTATEb,
YUWUTEIb) YTBEP)KIEHHBIM IpuKazoM MuHHCTEpCTBA TpyAa U COLMAJIBbHON 3aumuThl Poccuiickoi
Oenepanun ot 18 HOsOps 2013 1. N 544H (3apeructpupoBaH MHUHHCTEPCTBOM IOCTHIIMH Poccuiickoit
Oenepanun 06 nexadbps 2013 r., peructpanmonusiii N 30550);

01.003 «llemaror DOMOMHUTEILHOTO OOpPA30BaHUS JETEH M B3POCIBIX», YTBEPXKICHHBINA IMPUKA30M

MuHucrepcTBa Tpyda M couluanbHo 3amuthl Poccuiickoit ®@enepanun ot 8 ceHtsiops 2015 1. Ne 613n
(3apeructpupoBad MunucrepcrBoM rocturiuu Poceuiickoit @eneparu 24 centsiops 2015 r., peructpaliioHHbIH
No 38994) siBnsiroTCst:

dopMHpoBaHHE KOMIETEHIUH, MO3BOJSIOMIMX BBIMYCKHUKY YCHEIIHO paboTaTh B M30paHHOMN
cdepe 1esATeNbHOCTH U OBbITh YCTOHYHMBO BOCTPEOOBAaHHBIM HA PHIHKE TPYa;

(hopMHpOBaHME CUCTEMHBIX 3HAHMW JJI NOHMMaHUS OCHOBHBIX 3aKOHOMEPHOCTEH B3aMMOCBSI3U
MEXJy CTPOCHHEM M XMMHUYECKMMHU CBOWMCTBAMH BEIIECTBA, NMPOTEKAHUS XMMHUYECKUX pEaKLui,
CTPYKTYpPOH XUMUYECKHX COETUHEHUH U X OMOJIOTHYECKUM 3HAYCHHEM;

¢dbopmupoBaHUe Yy 00yJaroIUXCs YMEHUI U HaBBIKOB OCYILIECTBICHHs y4eOHO-TIO3HABATEIIbHOW U
po¢ecCUOHATILHOMN 1eATENIbHOCTH;

pa3sBUTHUC Y 06yqa101unxc51 BHYTpeHHCﬁ MOTHBAIIUHU K 06yqumo, NOBBIIICHHUEC HMX HMHTCPECA K
MIO3HAHUIO JUCIHUIIIINH XUMHYCCKOT'O HpO(l)I/IJ'ISI;

M3Y4YE€HHE 3aKOHOB U T€OpUH 00IIel 1 HEeOpraHUUECKON XUMHUHU, KOTOPBIE ABISAIOTCA (PyHIAMEHTOM
JUTSl OCBOCHHS TIOCJICYIONIUX JUCIUIUIMH XUMHYeckod HampasieHHocTu (EcrecTBeHHOHay4HAas
KapTuHa Mupa; Meroauka oOyueHuss xumuu; OpraHudeckas XuMHs, AHATUTHYECKAs XUMHS,
dusnueckas U KOJUIOMAHAS XUMHUsA, buoxumus ¢ ocHoBamu OuorexHosioruu; Heopranmueckuit
cuHTe3; OpraHnyecKuii CUHTE3 U JIp.);

obecrieueHre OXpaHbl )KH3HU U 3/I0POBbsl 00yUJaIOIIMXCS BO BpeMs 00pa30BaTEIHLHOTO MPOIeCcca;
(dhopMUpOBaHHE YMEHHUM BBITIONHATH PACUETHl MApaMeTPOB MPOIIECCOB ISl TPOTHO3UPOBAHUS
MpEeBpaIeHUs] HEOPTaHMUECKUX U KOOPJAMHALMOHHBIX COCTUHEHHH Ha OCHOBE OOIIMX 3aKOHOB
XHWMHH, CBOMCTB M PEAKLIUIN 3TUX COCTUHEHUN;

pa3BUTHE Y 00YJAIOIIUXCS XMMHUECKOTO MBIIIUICHUS, a TaK ke (POPMHUPOBAHHE YMEHHI U HABBIKOB
XMMHYECKOIO dKCIIEPUMEHTA.



3. Mecto aucuuninHbl B cTpykrype OIIOII GakanaBpuara mo HampaBJI€HUIO TOATOTOBKU
44.03.05 Ilemarornueckoe oopa3oBaHue (C IByMs MPOGUIIMHU TOATOTOBKH)

Hucuunnuna «Heopranuueckass xumusi» oTtHocutcs K bioky 1 Jducnunnauael (Momynu)
O6sizarenpaoii yactu B1.0.08 (I[IpeaMeTHO-METOIUYECKHUNH MOIYNIb (XMMUS)) — HHAEKC TUCIHILUIHHBI
b1.0.08.04.

Hucnumnmuna «Heopranuueckas xumus» mpenHasHadeHa Juisi OakamaBpoB [ kypca 1o
HanpasieHuto 44.03.05 Ileparornueckoe oOpazoBanue (¢ AByMs MpodUIsIMU MOATOTOBKH). B mporecce
M3Y4YEeHUsS Y4eOHOW IUCHUIUIMHBI OO0ydaroliuecs MOoJydaloT Oa3uCHble 3HaHMs, HEO0OXOauMbIe s
JTy4IIer0 MOHWUMAHHS U YCBOCHHS y4eOHOro MaTepuaia Mo BCeM XMMHUYECKUM JUCHUTUIMHAM, a TaKKe
METOAMKE MTPENOIaBaHUs XUMHH, [1€1arOrMYECKON MTPAKTHKE.

OcBocHHE TaHHOW IUCIUILIMHBI SBISETCS HEOOXOAMMBIM KaK MPEIIIECTBYIOMICE ISl M3y4eHUS
CIENYIOMUX JUCHUIUIMH YYeOHOro IIlaHa TIOJATOTOBKM OakanaBpoB 1o HampariaeHuio 44.03.05
[Tegarornyeckoe obpazoBanue (¢ AByMs MPOQPUISIMU MTOJATOTOBKH):

Hcropust 1 meTononorus XuMuM; AHanuTudeckas Xxumus; dusnyeckas U KOJUIOMIHAS XUMUS,
Mertonuka oOyuenus xumuu; Heopranmdeckuii cunre3; IIpaktuka o3nakomutensHas (TexHuka
nabopatopHbix paboT no xumun); [legarornyeckas npakTuka.

[Ipn ocBOCHHMHM JAaHHOW JUCIMIUIUHBI CTYJASHT CMOXET IPOJIEMOHCTPUPOBATh 000OIICHHBIC
Tpynosbie pyHkuu (OTD):

— Ilemarornueckasi AESITENHHOCTH MO MPOCKTUPOBAHUIO U peaM3allid 00pa3oBaTEIBLHOTO IIpoliecca

B 00pa3oBaTeNIbHbIX OpPraHH3alUsaX JOIIKOJIBHOIO, HAYalIbHOTO OOIIEro, OCHOBHOIO OOIIEro,

cpenHero odmiero oopa3oBaHus;

— Ilemaroruveckas  JEATENbHOCTH [0  IMPOCKTHPOBAHUID M pEATU3alld  OCHOBHBIX
00111€00pa30BaTEIBLHBIX MPOTPAMM;

- HpeHO,I[aBaHI/IC 110 AOITIOJIHUTCIIbHBIM O6Hl606paSOBaTeJ'IBHBIM ImporpamMmmam.

TpeOoBaHNsl K BXOJAHBIM 3HAHUAM 00YYAKOLIUXCSH:
Jns uzydenuss nucuuiuinHbl «Heopranuuyeckass XuMusi» HEOOXOIUMBI 3HAHUS, YMEHHS U HaBBIKH,

dbopMupyeMble CIEeIYIOINMH JUCIUILTHHAME [IKOJIBHON MpOrpaMMsbl: (M3 CTaHAAPTOB CPEIHEro OOIIero
(momHoro) oOpa3oBaHus): XUMHUsSA, Owuojorus, ¢GuU3MKa, MaTeMaTUKa, UWH(OpMATHKa, a TaKKe
MPeIUIECTBYIOIUX AUCUUIUIMH Y4eOHOT0 TUIaHa MOATr0TOBKU 1o HampasiieHuto 44.03.05 Ileparoruueckoe
oOpa3oBanue (C AByMs TpOPWISIMU TOATOTOBKU, npodunu Xumus. buonorus), takux kak «OoOmas
XUMHS», «BBeICHUE B XUMHIOY.

J11s ocBOeHUS JaHHOW y4eOHOW AMCIUIIIMHBI CTYACHT JOJIKEH:

3HaTh:

— BaXHEHIIME XMMHYECKHE TIOHSATHS: BEIIECTBO, XHMHUYECKHHA DJEMEHT, aTroM, MOJIEKYIa,
OTHOCUTEJIbHBIE aTOMHAas M MOJEKYJsIpHas Macchl, MOH, aJIOTPOINUS, M30TOMNbI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPHUIATEIHHOCTh, BAJICHTHOCTb, CTENICHb OKHCJICHHWS, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIM  00bEM, BEIEeCTBA MOJIEKYJISIDHOTO M HEMOJIEKYJSPHOTO CTPOEHHS, PacTBOPHI,
ANEKTPOJIIUT U HEIIEKTPOJIUT, THAPOSU3, BJIEKTPOJIUTHYECKAs JUCCOLMALUS, OKUCIUTENb U
BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAaHOBJEHHE, KOMIUIEKCOOOpa3oBaTeb, KOOPAWHAIMOHHOE
YHCII0, JINTaH/, TEIIoBOM 3¢ (deKT peakuuu, sHTpomnus, sHeprust ['md6ca, cKkOpocTbh XMMHUYECKOI
peakIuu, KaTaau3, XMMHUUECKOe PABHOBECHE;

— OCHOBHBIE 3aKOHBI XHMMHUH: COXPaHEHHSI MACChl BEIIECTB, MMOCTOSIHCTBA cOCTaBa, [lepronndeckuii
3aKOH, Ia30BbI€ 3aKOHBI, 3aKOH SKBUBAJIEHTOB, 3aKOH ['ecca, 3aKOH JEHWCTBYIONIMX Macc, MPaBUIIo
Baut-T'odda;

— OCHOBHBIC TEOPUH XUMHH: XMMHUYECKON CBSI3U (METOJI BAJIEHTHBIX CBSA3EH, METOJ MOJEKYJISPHBIX
opOuTaseil), SAEKTPOTUTHIECKON AUCCOIMAIINH, XUMAYECKHUX MPOIIECCOB;

— KJaccU(UKAIUIO BEIECTB, XMMUYECKHE CBOWCTBA.

YMeTh:



— TOJB30BaThCs Tabnuier MeHaeneena, TabauIeld paCTBOPUMOCTH U PAIOM HAMPSHKCHUH METAJIJIOB;

— COCTaBIISITh AJICKTPOHHBIE (POPMYIBI ATOMOB U CTPYKTYpPHBIE (POPMYITBI MOJICKYT,

—  COCTaBIATH (HOPMYIIBI BEIIECTB U YPAaBHEHUSI XUMUUYECKUX PEAKIIN;

— TI0JIb30BaThcs 0a30i JAHHBIX MO TEPMOJIMHAMUYECKUM, CTPYKTYPHBIM U (PU3UYECKHM CBOWCTBAM
BCIIIECTB;

— OIICHHUBATh BO3MOXHOCTb MPOTEKAHUA XUMHYECKON PEaKInu;

— Ha3bIBaTh HEOPraHUYECKHUE BEIIECTBA M0 «TPUBUAIBHONY» MM MEXAYHAPOIHON HOMEHKJIIATYPE;

— ONpPEACIISITh: BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, TUIl XUMHUYECKON CBA3U
B COEJIMHEHHUSIX, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ (MOHOB), 3apsiJi MOHA, XapaKTep CpPeibl B
BOJIHBIX PACTBOpPax HEOPraHWYECKUX COCIWHEHUH, OKHUCIWTENIb W BOCCTAHOBUTEIb, COCTABIATH
ypaBHEHUSI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIINI C ITOMOIIBI0 HOHHO-3JIEKTPOHHBIX CXEM;

—  COCTaBJIATH DJIEKTPOHHBIC U IEKTPOHHO-Tpaduueckue (GopMysIbl aTOMOB;

— OOBACHATH: 3aBUCUMOCTH CBOMCTB BEIICCTB OT MX COCTaBa M CTPOCHHUS, MPUPOAY XUMHUUYECKOU
CBs3U (MOHHOMW, KOBAJICHTHOW, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKInu U
MOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

— TMPOBOAWTH PpAaCUEThl: MacChl raza 3aJaHHOTO oObeMa M o0beMa Ta3a 3aJlaHHOW MaccChl,
MapUHAIBHOTO JABJICHUSI Ta30BOM CMECH, MACChl OTJECIbHBIX aTOMOB U MOJIEKYJ, MaCCOBOM JTOJIN
pPacTBOPEHHOT'O BEIIECTBA, MOJISIPHOW W HOPMAJILHOW KOHICHTPAIlMU, TEIUIOBOTO 3(ddekTa
peaKkIuu, TEIUIOThl 0Opa30BaHUsS BEIIECTB, PHEPTUM CBS3U, KOHCTAHTHI PAaBHOBECHS, CKOPOCTH
peaKiyy, Ha4albHOM M PaBHOBECHON KOHIIEHTPAIMH BEIIECTB, YHEpTuu [ mbbca, 0CMOTHYECKOTO
JABJICHUS, TEMIIEPATYPbl KUIIEHUS U KPUCTAUIM3alUK pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB,
pH pactBopoB, cTenmeHM ¢ KOHCTAHTBI THIPOJIM3A, TPOU3BEACHHUS PACTBOPHUMOCTH U
PacTBOPUMOCTH MaJIOPACTBOPUMOI COJU, OMpEeAensiTh (OpMyIbl XUMUYECKOTO COECTUHEHUS IO
MIPOIICHTHOMY COJIEPKaHUIO 3JIEMEHTOB M MOJICKYJISIPHOM Macce.

Biaagern:

— METOJIaMH TPOCTEHIINX XHUMHUYECKHX pPacyeToB C UCIOJB30BAHUEM PA3JIMYHBIX CIIOCOOOB
BBIPQXKECHHUSI KOHIICHTpAIlMM pPacTBOpPa, KOHCTAHT XHUMHUYECKOTO paBHOBECHS M CKOPOCTH
XMMHYECKON PEaKIInu;

— OCHOBHBIMH CITOCOOAMHU MPOBEJACHUS U OMMMCAHUS XMMHUYECKOTO IKCIIEPUMEHTA;

— cnocobamu 0e30MacHOro OOpalleHHs] ¢ TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMHU, J1aOOPaTOPHBIM
00opy/nOBaHUEM.

4, TpeOoBanusi K pe3yibTaTaM 0CBOEHUA TMCUMILUIMHBI (KOMIETEHIMH 00y4aroerocs,
(¢opmupyembie B pe3ysibTaTe OCBOCHUS JUCIUNIMHBI

OOmuM cpencTBOM KOHTPOJS SIBISETCSl BBEJACHHAs B YHHBEPCUTETE OalIbHO-PEHTHHrOBast
CHCTEMa OLICHKHM YCIIEBAaEMOCTH CTYJIEHTOB CIIELMAINTETa U HallpaBIeHUI OakanaBpuara.
Wzyuenne aucummiiuubel «Heopranwdeckas Xumus» mpearnonaraeT (GopMHUpPOBaHHE y CTYAEHTa
CHEAYIOUIMX KOMIETEHIINM:

Oomenpodeccuonanbubie komnerenuuu (OIIK):

HaumenoBanue |[Kon u HaumenoBanue| Koa M HauMeHOBaHWE WHAMKATOpa JOCTHKEHHS
KaTeropuu obuienpodeccruonans| odmenpodeccuonanbHoi komnereHuuu (MOITK)
(Tpymnmbl) HOW KOMIIETEeHIIUU

oOuienpodeccro (OIIK)
HAJIbHBIX

KOMIIETEHITHI




Pazpabotka
OCHOBHBIX |
JOTIOJTHUTEIbH
BIX
oOpa3oBaTenbH
BIX ITPOTPAMM

OIIK-2
Cnocoben
y4acTBOBaTh B
pa3zpaboTke
OCHOBHBIX u
JIOTIOTHUTEIIbHBI
X
o0pa3oBaTelIbHbI
X IpOrpamm,
pa3zpabaThiBaTh
OTIIeNbHBIE X
KOMITIOHEHTHI (B
TOM 4YHCIe C
HCIIOJIb30BaHUEM
nH(pOpPMaAITMOHHO
KOMMYHHKAITMOH
HBIX
TEXHOJIOTH)

3HaeT: opraHuzanuio 00pa3oBaTENLHOTO MpoIecca B
o0pa3oBaTeNbHbIX OpraHU3alMIX pPa3HOro THMIA U
BHJIA, B CHeluaIbHbIX 00pa3oBaTeNbHBIX
YUPEXKIEHUSAX  pa3HOro  THma; TpeOoBaHHS K
opranuzanu  OOIIero, CHEIHaTbHOIO, a TakKkKe
HHTETrpUpoBaHHOTO oOydenus aui, ¢ OB3; meTonsl u
TEXHOJIOTUH MIPOCKTUPOBAHUS OCHOBHBIX u
JIOTIONIHUTEJIBHBIX  00pa30BaTENbHBIX MPOrpaMM U
WHIUBUAYAIBHBIX ~ 00pa30BaTENbHBIX  MapIIPyTOB
00yJaromuxcs; HOpPMAaTHBHBIE JIOKYMEHTHI,
pernaMeHTHpyomue TpeOOBaHUS K CTPYKType H
COJICPKAHUI0O  OCHOBHBIX M JOINOJHUTEIbHBIX
o0pa3oBaTeNbHbIX MPOTpamMM, CHOCOOBI aJanTaluu
MIPOrpaMMBbI JUTSt y4Yaluxcs c 0co0BIMHU
o0pa3oBaTeNbHBIMH TOTPEOHOCTAMU

Ymeer: OpUMEHATb METOABI M TEXHOJIOTHIO
MIPOEKTUPOBAHMUSI OCHOBHBIX U JIOMOJIHUTEIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM; BIIAJIETh METOJIUKOU M
TEXHOJOTHEeH MPOEKTUPOBaHMUS  0Opa30BaTEIbHBIX
porpamMM; NPUMEHSTh JEATEIbHOCTHBIA TMOIXO0I K
3alayaM TPOEKTUPOBaHUsI B cdepe oOpazoBaHusi, B
TOM yucIe CIEIHAJIbHOTO oOpa3oBaHus;
aHAJIM3UPOBATh CTPYKTYpY OCHOBHBIX,
JIOTIOTHUTEIIFHBIX 00pa30BaTEIbHBIX MPOTPAMM
Bnapeer: MPOEKTUPOBAHUEM OCHOBHBIX u
JOTIOJTHUTEIBHBIX 00pa30BaTENIbHBIX MPOTPaMM U
pa3paboTKoOil HAayYHO-METOAMYECKOTO ObOecredeHus
WX pealn3alud; YJacTHeM B pa3pabOTKe Hay4dHO-
METOJIMYecKoro  obecriedeHusi  0Opa30BaTEIbHBIX
MporpaMM; ONBITOM aJanTallMk MOPOrpaMM ISt
yyanmxcs C 0Cco0BIMU 00pa3oBaTeNbHBIMU
MOTPEOHOCTIMU

HayuHnbie ocHOBBI
eaaroru4ecKoi
NEeSITeNbHOCTHU

OIIK-8

Crnocoben
OCYLIECTBIIATh
[1€JarOTUYECKYIO
NeATEIbHOCTD HA
OCHOBE CIICIMAJIBHBIX|
Hay4HbIX 3HAHUU

3HaeT: coBpeMeHHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH;
Me/IarOTMYEeCKHe, CaHUTAPHO-TUTUEHHYECKUE,
PrOHOMHUYECKHE, ICTETUYECKHE, TICUXO0JIOIHYECKHE U
ClenuanbHble  TpeOOBaHMA K  JUIAKTHYECKOMY
o0ecreyeHuno " oopmieHHIO KabuHeTa
(mraboparopuu, HWHOrO  y4eOHOTO  IOMEMICHUs);
METOAMKY  TNPUMEHEHUs  TEXHHUYECKUX  CpEeACTB
o0y4eHwHs, UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH, 3JIEKTPOHHBIX O0pa30BaTENbHBIX MU
WHPOPMAIIMOHHBIX ~ PECYpCOB,  AMCTAHIIMOHHBIX
0o0pa30oBaTeNbHBIX TEXHOJOTMH M 3JIEKTPOHHOTO
oOyueHus; CYLIHOCTHU nporecca oOyueHus,
coJiepKaHusi 00pa3oBaHMs, METOA0B 00yueHHsI, (HopM
OpraHu3aniii  OOydYeHWs, [UArHOCTUKW  3HaHWH,

YMEHHUH, HaBBIKOB; METOJIUKY  INPUMEHEHMS
ANEKTPOHHBIX 00pa30BaTENbHBIX U UH(DOPMALIMOHHBIX
pecypcos, JUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX

TEXHOJOTHM M D3JIEKTPOHHOTO OOy4YeHUs, €clu uX
UCIOJIb30BAHNE BO3MOXHO Ui OCBOEHHS y4eOHOTO
npenMeTa, Kypca, TUCIUIUIHHBI

YMmeer: aHaIM3UpPOBaTh IPUMEPHBIE IPOTrPaMMBl,
OLICHMBATh M BbIOMpaTh y4eOHHKH, Yy4ueOHBbIE U




y4e0HO-METOTUUECKHE nocoous, 3JICKTPOHHBIC
o0pa3oBaTeNbHbIC PECYpPCHl M HHBIE MaTePHAIIbI;
aHAM3UPOBATh TPOBEICHHE YYCOHBIX 3aHIATHH U
OpraHu3aII0 CaMOCTOSITENIbHON paboThI
00y4aroImuxcsi, BHOCHTh KOPPEKTHBBHI B paboOvyro
nporpaMMmy, IUIaH H3YYeHHs Y4eOHOro IpeaMera,
oOpa3oBaTeNbHBIC  TEXHOJIOTWUH,  3aJaHus IS
CaMOCTOSITEIIbHOU paboTsl, COOCTBEHHYIO
poeCCHOHATILHYIO JACSTEIbHOCTD;

KOHTPOJIMPOBATh BBIIIOJHEHUE TPEeOOBAHUI OXpaHBI
TPpy/a; aHaJU3UpOBaTh W YCTPaHSATh BO3MOXKHBIC
PHUCKH >KU3HU U 37I0POBBIO 0OYYaIONIMXCS B y4yeOHOM
kabuHeTe (J1abopaTopruu, MTHOM y4eOHOM MOMEIIICHUH )
obecrieynBaTh  COXpaHHOCTh M 3P (PEKTUBHOE
WCIIOJIb30BaHUE y4eOHOTO 000pyIOBaHUS;
UCIOJB30BaTh  METOABl M TNPHUEMBl  PELICHHA
pacueTHBIX 3ajJa4; MPHUMEHATh 00pa3oBaTeIIbHbIC
TEXHOJIOTUM B Y4eOHOM IIpoIecce, B TOM YHCIE MpPH
HE00XO0IMMOCTH OCYILECTBIISATh AJIEKTPOHHOE
o0y4eHwue; MCTIOJIb30BATh MeIarOrMYECKU
00OCHOBaHHBIC ~ (OPMBI, METOABl W  TPUEMBI
OpTaHU3aINH JICATEIEHOCTH OOYUYAIOMIUXCS C YYETOM
0COOEHHOCTEH MPEeroIaBacMOro y4eOHOro MnpeaMera,
3aJa4 3aHATH, BUAA 3aHATHS

Buiajeer: HaBbIKaMH BECTH Y4€OHYIO, ITIAHUPYIOIYIO
JOKYMEHTAIlMI0, HaBBIKAMH  MPO(ECCHOHAIBHOTO
caMo00pa3oBaHUsI IPETIOIaBaTEIIs;

METOAaMHU OCYILIECTBIICHUS Me1arormuecKon
MOJITICPIKKH, COIIPOBOYKICHUS, YCTaHOBJICHHS
KOHTAKTOB ¥ B3aUMOJICHCTBUS C IPYTHMHU CyOBEKTaMU
00pa3oBaTeNLHOrO POIIECCa;

MepBOHAYAITbHBIMA HaBBIKAMU OpraHu3aIiH
Ne1arornyeckon paboThl ¢ 00YJaAIOLIMMHUCS;
HaBBIKAMU OpTaHU3aIMH y4eOHO-HUCCIIeA0BATENbCKOM
paboThI 00yUJarOLINXCS;

OCHOBaMH MIPUMEHEHHS B PaKTUIECKOM
JeSITebHOCTH HPUHIIUIIOB panroHaIbLHOTO
WCTIOJB30BAHUSI TPUPOIHBIX PECYPCOB M 3aIIUTHI
OKpY’Karolien cpesibl.

O06o0mennbie TpyaoBbie ¢Qynknmunm (OTP), TpynoBbie d¢ynkuuu (TD), coraacHo
IMpodeccuonanbubim cranaapram (I1C):

[legarornyeckasi AESITETLHOCTD MO MPOSKTUPOBAHUIO U peaTu3allii 00pa3oBaTeNbHOrO Mpolecca
B 00pa30oBaTeNbHBIX OpPraHHU3aIUAX JOIIKOIBHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpennero obmero oopazoBanus (OTD 3.1. I1C 01.001);

[legarornyeckass  AEATENBHOCTH O  TPOSKTUPOBAHWUIO U pealu3allid  OCHOBHBIX
obmeobpaszoBarenpHbIX mporpamm (OT® 3.2. TIC 01.001).

Ilepeyenb TPYAOBbIX (DYHKIMH!

HanmenoBanune T Kog
PazpaboTka u peanusanus IporpaMM y4eOHBIX TUCIMILIMH B A/01.6
pamMKax OCHOBHOM 0011e00pa3oBaTeIbHON MPOrpaMMBI
OcymecTBieHne npohecCHOHANBLHOM e TENHHOCTH B A/02.6




COOTBETCTBHUH € TPeOOBaHUAMHU (heZeparbHbIX
TOCYJapCTBEHHBIX 00pa30BaTEeIbHBIX CTAaHAAPTOB
IOIIKOJILHOT0, HAYaJIbHOI'O O0IIEro, OCHOBHOI'O OOIIIETO,
CpeHero o01ero oopa3oBaHms

[TnaaupoBaHue U MpOBEIcHUE YICOHBIX 3aHATUI

A/04.6

DopMHUpPOBaHUE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI

A/07.6

[IpenonaBanue 1O JIOMOJHUTEIBHBIM 00IIe0Opa3oBaTeibHbIM Tporpammam (OTD 3.1. TIC

01.003).

IlepeyeHb TPYAOBBIX (DYHKIIMA:

HanmenoBanue TO

Kon

Opranu3zanus IesTeIbHOCTH yJYaIluXcsl, HalPpaBJICHHOW Ha
OCBOCHHE JIOTIOJTHUTENIBHOM 00111600pa30BaTeIbHOM
pOrpaMMBbl

A/01.6

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

CHUCTCMA OLCHKHU YCIIECBACMOCTH CTYACHTOB CIICHUAJIUTCTA U HaHpaBJICHI/Iﬁ 6aKaJIaBpI/IaTa.

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

3HaTh:

OCHOBBI (hyHAaMeHTaNbHBIX pa3aenoB xumun (OITK-2; OIIK-8);

noHsTHs ¥ 3akoHbl xumuu (OI1K-2; OITK-8);

COCTaB, CTPOCHHWE W XUMHUYECKHEC CBOWCTBA OCHOBHBIX IIPOCTHIX BEIIECTB WU XHMHUYECKUX
COCIMHEHUH, CBSA3b CTPOCHHUS BEIECTBA U MPOTEeKaHUs XuMuueckux mporeccos (OITK-2; OITK-8);
KJIACChl HEOPTAHUYECKUX COEAMHEHUI, METOJIbl UX MONTYy4YeHUs U xumuueckue cBoiictBa (OIIK-2;
OIIK-8);

3aKOHOMEPHOCTH HW3MEHEHUs (PU3UKO-XMMUYECKUX CBOMCTB MPOCTBIX U CIOXKHBIX BEIIECTB B

3aBUCHUMOCTH OT IMOJOXCEHUSA COCTABIAOIINX HUX JJICMCHTOB B HepHO,HquCKOﬁ CUCTEME (OHK'Z,
OIIK-8).

YmMeTh:

MPUMEHSTh TEOPETHUYECKIE 3HAHUS JIJIS pEIIeHUs] KOHKPETHBIX 3aaa4d B xumun cucreme (OITK-2;
OIIK-8);

N0JIb30BaThes Tabmuue MeneneeBa, Tabnuiel paCTBOPUMOCTH M PAZOM HaNpsHKEHUH METauIoB
(OIIK-2; OIIK-8);

COCTABIISATh AJIEKTPOHHBIE (POPMYIIBI aTOMOB U CTPYKTYpHbIe popmynsl monekyn (OITK-2; OIIK-
8);

COCTaBIIATh (POPMYJIBI BELIECTB U ypaBHeHUs xumudeckux peakiuii (OITK-2; OIIK-8);
YCTaHABIIMBATh B3aUMOCBSI3M MEXKIY CTPOEHHEM BELIECTB U MX [PEBPALICHUSIMU B
HEOpPraHMYECKUX CHUCTeMax il Pa3IMYHBIX 3JeMEHTOB llepmonnyeckoil cUCTEMBI, COCTaBIISTH
ypaBHenus peakuuii (OI1K-2; OIIK-8);

MCIOJIb30BaTh MPUHIIUI IepHoANYHOCTH U [leproanueckyto cuctemy Juis peacka3aHus CBOICTBa
MPOCTBIX M CJIOXHBIX XUMHUECKUX COCAMHEHUH M 3aKOHOMepHocTedl B ux m3menenuu (OIIK-2;
OIIK-8);

IUTAHUPOBATH/TIPOBOAUTE  DKCIIEPUMEHT 10 TOJIYYEHHI0 M  PACIO3HABAHUIO BAXHEUIIMX
HEOPraHMYECKUX COCTUHEHUH, C y4eTOM NMPHOOPETEHHBIX 3HAaHUH O MpaBUiIax 6e30macHoil paboTh
¢ BemectBamu (OITK-2; OIIK-8);

o(opMIIATH pe3yabTaThl SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX paboT, (GopMyIupoBaTh BHIBOJBI
(OIIK-2; OIIK-8);



MOJTh30BaThCs 0a30i TaHHBIX O TEPMOJAMHAMHUYECKUM, CTPYKTYPHBIM U (PU3UYECKUM CBOWCTBAM
Bemect (OITK-2; OITK-8);
OIICHUBATh BO3MOKHOCTh IIpoTekaHust xumuieckoit peakiuu (OI1K-2; OITK-8);

CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOW, HAyYHOH M CIPABOYHOM JHUTEPATypOd MO XHUMHUYECKHM
qucnuuinHaM (OITK-20I1K-2; OIIK-8).

Biaagern:

HaBBIKAMH PEIIEHUS KOHKPETHBIX TEOPETUUECKUX U dKcrepuMeHTanbHbIX 3a1a4 (OI1K-2; OITK-8);

TEOPETHUYCCKUMHU METOJaMH OIMCAaHUS CBOWCTB IPOCTHIX W CIIOKHBIX BEIIECTB Ha OCHOBE
AJICKTPOHHOTO CTPOCHHMS HMX aTOMOB W TOJIOKeHHS B I[leprogumveckoil cucTeMe XUMHYECKHUX
anemenToB (OITK-2; OIIK-8);

METOJIOM CHCTEMAaTH3allud CBEJACHHI O CBOMCTBAX XMMHYECKUX DJICMEHTOB M MX COCIUHEHUN Ha
ocHoBe [lepuoanueckoii cuctemsl anementoB JI.M. Menneneesa (OI1K-2; OIIK-8);

METOJJaMU TPOCTEHININX XHUMHYECKUX PACYETOB C HCIIONB30BAHUEM PAa3IMYHBIX CIIOCOO0B
BBIPOKCHHUS KOHIICHTPAIIMM PAcTBOPa, KOHCTAHT XHWMHYECKOTO pABHOBECHS W CKOPOCTH
xumuyeckon peakiuu (OITK-2; OITK-8);

OCHOBHBIMH CITOCOOAMU MPOBEACHUS U OMMMCAHUS XUMHIUeckoro 3kcnepumenta (OITK-2; OITK-8).
[Ipu mnpoBeneHuH y4eOHBIX 3aHATHH OOECIEUMBACTCS PaA3BUTHE Yy OOYYalONIMXCS HABBIKOB

KOMaHHHOﬁ pa6OTH, MEKJITHYHOCTHOM KOMMYHUKAIIUU, MIPUHATUSA pemeHI/Iﬁ, JIMACPCKUX Ka4dYCCTB

(BKJ'II-OLIaH 1810)51 HCO6XOI[I/IMOCTI/I MMPOBCACHUC HMHTCPAKTHBHBIX J'IeKI.IHﬁ, TPYIIIOBBIX ,I[I/ICKYCCI/Iﬁ,

POJICBBIX HUI'P, TPCHUHI'OB, aHAJIN3 CI/ITyaHI/Iﬁ N MMHUTAallMOHHBIX MO,Z[GJIGI‘/'I, npernogaBaHnuC JUCHHUIIJIMH B

¢dbopmMe KypcoB, COCTAaBICHHBIX Ha OCHOBE PE3yJbTATOB HAYYHBIX HCCIEJOBAaHUI, B TOM YHCIE C

YUETOM pPETHOHAIBHBIX OCOOCHHOCTEH TNPO(PECCHOHANBHON NESTENTPHOCTH  BBITYCKHUKOB H
nmoTpeOHOoCTEH paboTonmareneii).



5. Couepma}me H yqeﬁno-MeTouuquKaﬂ KapTa THCIUIIJINHBI

Ta0muma 5.1
Ho HaumenoBanue Tem
Mep (BOTpOCOB), 3ansaTus CamocrosiTeibHas padoTa KoumuecTBo
H
e;ﬁ myq?;:z:’:;‘nr‘][;iinﬂon DopMBbI KOHTPOJIS Gannon JlutepaTtypa
aek | 1P | mab Conepskanne Yacel min | max
1 Baxueimue KJI1aCChI IloHsTHs OKCHAA, KUCIIOTHI, 2,5 KomnokBuym, [1-11]
HEOPTraHUYECKUX OCHOBAHUS U COJIU C TOUYKHU MMCbMEHHBIC
coequHeHnii. OKCHUIIBI, 3pEHUs TEOPUU JIOMaIITHUE 3aJJaHUs
KHMCJIOTBI,  OCHOBAaHU, ANEKTPOJIUTUYECKON (KOHCTIEKT),
COJIH. 9 5 4 | AMccoLHaly. [TonroroBka k MOJTOTOBKA U 0 95
nabopaTopHoi pabdore. BBITIOJIHEHHE '
nabopaTopHOI
paboTHI;
KOHTpPOJIbHAA
pabota (muceM)
2 Bonopon. ITepokcun Bonopoa. Haxoxnenue B 2,5 KomtokBuym, [1-12]
BOJIOPOJIA. npupoje. [lonydenue, cBolicTBa u NMCbMEHHbIE
OO6mrast xapakTepucTUKa MIPUMEHEHUE BOJIOPO/Ia; JIOMAIITHHUE 3aaHus
p-  DJIEMEHTOB.  p— ¢buznyecKue 1 XUMHUYECKHE (KOHCTIEKT),
3JIEMEHTHI VIII cBoiictBa. IIpumenenue MOATOTOBKA U
TPYNIIBL. b JIArOPOHBIC NEepOKCHIa BOAOPOJaa HA BEIIIOJIHEHHUE
raspl. MpaKTUKE. DJIEKTPOHHAs nabopaTtopHoOit
2 2 4 | koH(Urypalus, BeTUIHHbI paboTHI; 0 2,5
PaanycoB U SHEPTUU UOHU3AINHI KOHTpOJIbHAs
aTOMOB 0JIarOPOJIHBIX T'a30B. pabota (muceM)
[Tonyuyenue, ctpoeHue, CBOMCTBA
0JIarOpOHBIX Ta30B:
TeMreparypa (ha3oBbIxX
MIePEX0/I0B, PACTBOPUMOCTH B
BOJIe, Kiarparthl. [Ipumenenune
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6maroponHbix ra3os. Iloaroroska
K JJabopaTopHOU paboTe.

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

MeTtopl CBSI3bIBAaHUSA

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

BBITIOJTHEHUE
nabopaTopHOI
paboTsI;
KOHTPOJIbHAS
pabota (mcbM)

P—3JIEMEHTHI V TPy Posns coenunenwii hpocdopa B 2,5 Komnoksuym, [1-11]
docdop. MBIBSK. HKOJIOTUH U B OMOJIOTUYECKUX IIMCbMEHHBIE
Cypbma. Bucmyr. npoueccax. [Tpumenenne JIOMAIIIHUE 3aaHUS
npocroro BeuiecTBa. CTpoeHue (KOHCTIEKT),
0e110ro, KpacHOro U YepHOTO IOJrOTOBKA U
docdopa, MBITIBSIKA, CYPbMBI U BBINIOJIHEHUE 2,5
BHCMYTa. 3aKOHOMEPHOCTH B 1a0opaTopHOit
U3MEHEHNN (HU3NIECKUX U pabdoTHI;
XUMHUYECKHUX CBOMCTB MTPOCTHIX KOHTPOJIbHAS
BemecTB. lloaroroBska k pabota (rmuceM)
nabopaTopHoii pabore.
P—DIEMEHTHI IV OcHOBHBIE IPUPOIHBIE 2,5 Komnoksuym, [1-11]
1§0)7%000158 VYraepon. COEIMHEHUS, IPUHITUIIBI MMCbMEHHBIE
Kpemuuii. MIOJIyYEHUs U3 HUX YIJIEpoa, JIOMAIITHUE 3aaHUS
KpeMHusl. [IpuMeHnenne npocTsIx (KOHCTIEKT),
BellecTB. Anmas, rpaur, HOJrOTOBKA U 55
KapOuH, QylaepeHbl — BBITIOJTHEHUE ’
noauMopdHbie popMel yriaeposa. 1abopaTopHOii
[ToaroToBka k 1abopaTopHOM paboTHI;
pabore. KOHTpPOJIbHAs
pabota (muceM)
P—3JIEMEHTHI v OCHOBHbIE TPUPOIHBIE 2,5 KomnokBuywm, [1-13]
TPYIIIEL. OunoBgo. COEIMHEHMS, IPUHIIHIIBI MMMCEMEHHBIE 2,5
CauHel. MIOJIy4YEHUS U3 HUX FEpMaHus, JIOMAIITHUE 3aJaHUS
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0J10Ba, cBUHIA. [IpuMeHeHne
MPOCTHIX BEIIECTB. XapaKTepHbIE
CTETIEHU OKUCIICHUS U
KOOPJIMHAIIMOHHBIEC YKCIIa B PSTY
C-Si—Ge-Sn—Pb. IToaroroBka k
nabopaTopHoOi paboTe.

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

9 P—DJIEMEHTBHI I1I OcHOBHbIE NpPUPOJHEIE | 3 1-an PYBEKHAA [1-17]
rpymmsl. bop. COEIMHEHUS, IIPUHLIATIBI ATTECTAIIHOH
NOJy4YeHHUs U3  HUX  Oopa, HAA
ATIOMWHUS, TaJIns, WHINS, KOHTPOJIBHAA
tamud. [lpuMeHeHue mTpOCThIX PABOTA
BemecTB. Ilomydenune OGopa wu3 KOMIIbIOTEPHOE
HPUPOIHBIX COEIMHEHHUIA. TECTUPOBAHME 15
[lpumenenne ©OGopa u  ero (15 b6annoe)
COCIMHEHU.
[ToaroroBka k
1-oit PYBEXHOU
ATTECTALIMOHHON
KOHTPOJILHON PABOTE
10 | p—onemeHTHI III ANIIOMUHUH, TaulMi, WHIUH, | 2,5 Komnoksuywm, [5-17]
Irpynmsl.  AOMHUHHH, TaJUIAN. Bsaumonencreue MIACbMEHHBIE
TaJTAN, THIWH, TAJUTHH. METAJUIOB C KHUCIIOPOAOM, CEpOH, JOMAallIHUE 3aJaHUs
rajoreHaMu, a3oToM, pacTBOpaMu (KOHCTIEKT),
KHCIIOT u Iesnoyei. MOATOTOBKA U
Amomorepmusa. Ormmune Tl ot BBITIOJTHEHUE 2,5
ananoroB. Coenunenuss J(III) u nabopaTopHoOi
O(I): cpaBHEHHE YCTOWYMBOCTH. paboTHI;
CpaBHeHue K-O CBOICTB KOHTpPOJIbHAs

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

pabota (muceM)
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HIEJIOYHBIX METAJIOB U cepedpa.

11 | s—anementsl I, II rpym. OcoOeHHOCTH JTUTHSL. DHEPTUA 2,5 KomnokBuym, [1-5]
KPUCTAJUTMYECKOMN peLIeTKH, MMUCbMEHHBIE
buznyecKkue 1 XuMHUYECKHe JIOMAIlIHUE 3aJaHus
CBOICTBA MPOCTHIX BEUIECTB. S- (KOHCIIEKT),
anemMenTsl I, 11 rpymm. IIOATOTOBKA U
OcoOeHHOCTH B3aMMOJEHCTBUS BBITIOJIHCHHE
HIEJIOYHBIX METAJIOB C BOJOM 1O nabopaTtopHoit 25
pALy TUTUN — LIE3UH. paboThI; ’
[TonyyeHue menoYHbIX METAIIOB KOHTpPOJIbHAA
U3 NPUPOJHBIX COCUHEHUMN. pabota (rucbeM)
[IpuMeHeHne menoyHbIX
METAJJIOB U UX COCIUHEHUM.
[ToaroroBka k mabopatopHOit
pabore.
12 |d- u fonemenrsr III Penko3emenbHbIC DIIEMEHTEI | 2,5 Komnoksuywm, [4-12]

TPYIIIBL. (P33). JlanTaHomnmHoOe cxartue. IUCbMEHHBIE

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

IPYyINIIBL. 3aKOHOMEPHOCTH B CTPOCHHM H (KOHCHEKT),

d-snemeHTsI V TpyIIbL. CBOMCTBAxX OKCHU/IOB, MOATOTOBKA U
TUIPOKCHJIOB. CxoxactBo u BBITIOJTHCHUE
paznmuuue  xumuu P30 wm nabopaTtopHoOit
AJIEMEHTOB 2-0¥ TPYTIIIHI. paboThI; 95
AKTUHUI u aAKTUHU/]IBI. KOHTpOJIbHAs ’
3aKOHOMEPHOCTH B HW3MEHEHUH pabota (rmuceM)
AIEKTPOHHOM KOH(UTYypaIuH,
paauycoB, SHEPruid HOHM3ALUU,
XapaKTEePHBIX cTeneHen
OKUCIIEHUS, KOOPIAMHAIIMOHHBIX

4yuceJl AaKTHUHUS U aKTUHHJIOB.
IIpuponueie COCIUHEHNS,
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[OJly4eHHE ¥ COMOCTABIICHUE
GU3MYECKUX M XUMHYECKHX
CBOWCTB MPOCTHIX BemecTs 0-

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

IIpumeneHne THUTaHa, LUPKOHHSA,
raHUS ¥ UX COSAMHCHUN.
[Tpupoauslie coenunenus d-
AJIEMEHTOB 5-01 IPyMIIbL,
II0JIy4YEHHUE, IPUMEHEHHE,
(duznyecKue 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BelecTs d-
AJIEMEHTOB 5-01 IPYIIIBL.
CoenuHeHHs HUOOMS U TaHTaJsla B
HU3KHX CTENEHSAX OKUCIICHHUS.
[ToaroroBka k 1abopaTopHOit
pabore.

13 | d—onemeHTHI VI CpaBHeHue XAMHUYECKHUX ul25 KomnokBuywm, [1-6, 8-13]
TPYIIIIBL. Xpowm, (UBHYECKUX CBOMCTB MPOCTHIX MMUCbMEHHBIE
MOJIUOAEH, BOJIb(paM. BemectB  O-oieMeHTOB  6-00 JIOMaIlIHUE 3aJaHus
rpynnel.  Mx  mnonydeHue w3 (KOHCIIEKT),
NPUPOIHBIX  COSAMHEHUH U MOATOTOBKA U
MIPUMEHEHUE. ConocraBienue BBITIOJTHCHUE 25
CTPOEHUS W CBOWCTB BBICHIMX nabopaTtopHoOi ’
okcusioB 903 u kucnor H230a. paboTHI;
Kommekcusle coeaunenus  d- KOHTpOJIbHAs
3JIEMEHTOB 6-oii TPYIIIBL. pabota (muceM)
[TonroroBka k mabopaTopHOM
padore.
14 | d-—snemeHTHI VII [MpupoaHbIe coeauHenus, | 2,5 Komnoksuym, 25 | [1-11]
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TPYMIIBL. Maprasnen, MOJIy4eHHUE, ¢busnueckue, MUCbMECHHBIC
TEXHEUWH, PEHUM. XUMHYECKUE CBOICTBa u JIOMAIITHHUE 3aJaHHs
MIPUMEHEHHE MTPOCTHIX BemecTB d- (KOHCIIEKT),
AJIEMEHTOB 7-0¥ TPYIIIHI. ITOATOTOBKA H
ComnocTaBieHHe CBONCTB BBITTOJTHCHHE
COC/IMHCHUH MapraHiia ¢ nabopaTopHOI
Pa3IUYHBIMH CTETICHSIMU paboThI;
okucienus. IloaroroBka k KOHTPOJIbHAS
1abopaTopHOH pabore. pabota (nuceM)
15 | d—snemenTHI VIII ComnocTaBieHUE CTPOCHUS U 2,5 KomnokBuym, [1-12]
TPYIIIBL Keneso, XUMHYECKHX CBOMCTB MMICHbMEHHBIC
KOOaJIbT, HUKEIIb. coenunenuii Fe, Co, Ni co JOMAalIHUE 3aJaHUsI
creneHbro okucnenus I m 111 (KOHCTIEKT),
CpaBHEHHUE CTPOEHHUS U CBOWCTB IIOATOTOBKA H 25
KOMIUICKCHBIX (IIHaHHUIBI, BBIIIOJIHCHHE '
aMMHAKaThI, TAJIOTCHUIBI) nabopaTtopHoit
COeIMHEHMI Kelle3a, KoOaabTa, paboThI;
Hukens. [loaroroBka k KOHTpPOJIbHAA
nabopaTtopHoOH pabore. pabota (muceM)
16 | d—snementsr [ rpymmsl. [Tpuponneie coenuHeHus, | 2,5 KomnokBuym, [1-15]
Menp, cepedpo, 30J10TO. MOJIy4EeHHUE, MIPUMEHEHUE, MUCbMEHHBIE
buzndeckue M XUMHYECKHE JIOMAIITHAE 3aJJaHHs
CBOIICTBa, MPOCTHIX BemiecTB d- (KOHCTIEKT),
AJIEMEHTOB |-0M IpyIIbI. TOATOTOBKA U
CormocraBneHue CTpOeHUs U BBITTOJTHEHHUE 55
CBOMCTB OHOTUITHBIX nabopaTopHOi ’
COCTMHEHUH (OKCHIBI, paboTHI;
TUAPOKCHU/IbI, TATIOT€HUIBI) S- KOHTpOJIbHAs

2JIEMEHTOB U d-djIeMEeHTOB 1-0H
TPYIIIIBIL.
BzanmMmopeiicTBiie METAIIIOB C

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

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

bu3HYecKre U XUMHUYECKIE JIOMAIITHHUE 3aaHus

CBOMCTBA LIMHKA, KaIMUs, PTYTH. (KOHCTIEKT),

CpaBHEHHE CTPOCHUS U CBOMCTB TOATOTOBKA U

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

rajloreHu10B d-31ieMeHTOoB 2-0i nabopaTopHOi

rpynmsl. Bzaumoneiicteue paboTHI;

METaJUIOB C PACTBOPAMH KUCJIOT U KOHTPOJIbHAS

menoueit. Coenunenus Zn u Cd. pabota (muceM)

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

18 2-as PYBEJKHASA ATTECTAILIHOHHAA [1-17]
KOHTPOJIbHAS PABOTA 15
(KOMIIBIOTEPHBIH TECT) 15 6annos
Hroro: 34 | 34 | 68 44 70
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6. Oopa3oBare/ibHbIE TEXHOJIOTHH

TpagunnoHHble JeKIMH W MPaKTHYeCKHe (CeMHHApPCKHe) 3aHATHS C MCIOJIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHONOrMH. Jlekumm ¢ HCNONb30BaHHMEM  MYJIbTUMEIUWHBIX
Npe3CHTAM, JEKIUH-0ecebl, JEeKINH-IHaJOTH, 3BPUCTHYECKHE JICKIWH, JEKIMU-BU3yaTU3aIiH,
IIPAKTUYECKHE 3aHATH, CAMOCTOSTENIbHAs paboTa CTYJAEHTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jleknus-quaJor — colepKaHue MOAAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPbIE CTYIEHT JOJDKECH
OTBEUYaTh HENOCPEICTBEHHO B XO/I€ JICKIIUH.

JlaGopaTopHoe 3aHsATHE - (hopMa yuyeOHOro 3aHATHS, IPU KOTOPOU CTYJEHT MOJ PYKOBOJCTBOM
IpenojaBaTesiss MPOBOJUT ECTECTBEHHbIE WJIM MMHUTALMOHHBIE SKCIEPUMEHTBI WM OIBITHl C LEJBIO
MOJTBEPKICHUS OTAENBHBIX TEOPETHYECKUX TMOJOXKEHUN OIpeNeleHHOW Y4eOHOW JMUCIUIUTUHBI,
MpUOOpeTaeT NPAKTHYECKUE HABBIKM pPabOTHl ¢ JTabOpaTOpHBEIM O0OpYyIOBaHUEM, OOOPYIOBAHHEM,
BBIYMCIIUTEIIBHOM ~ TEXHHMKOM, H3MEPUTEIIBHOM  amnmnaparypo, METOAUMKONM  3KCIEPUMEHTAIbHBIX
uccienoBaHuil. JIabopaTopHble 3aHATUS HE TOJIBKO 3aKPEIISIOT TEOPETUUECKUE 3HAHUS, HO U MO3BOJISIOT
CTY/IEHTY INIyOOKO M3y4aTh MEXaHU3M IPUMEHEHHUs ITUX 3HAHHUM, OBJIaJIeBaTh BaXKHBIM JUISl CIICLUAIIUCTA
YMEHHEM HHTEJUIEKTYaJIbHOTO IIPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKHE MM NPOU3BOJICTBEHHBIC
IIPOILIECChl, KOTOpbIE HCCIEeNyIOT Ha jabopaTopHoM 3aHsATuu. Iloj BiusHMeM 3ToH (hOpMBl 3aHATUI
CTYZCHTOB 4aCTO BO3HUKAIOT HOBBIE UJIEU HAYYHOI'O U TEXHUUYECKOT'O XapaKTepa, KOTOPBIE UCIOJIb3YHOTCS
B KYPCOBBIX, KBaJM(MKALMOHHBIX, IUIUIOMHBIX paborax. JlaboparopHble 3aHATHS B 3HAYUTEIbHOU
CTENeHN 00eCneunBalOT OTPa0OTKY YMEHUN M HABBIKOB HMPUHATHS MPAKTHYECKUX PEHICHUI B pealbHBIX
YCIIOBUSIX IIPOU3BOJICTBA.

JlaGoparopHble 3aHATUS HE TOJIBKO 3aKPEIUISIIOT TEOPETUYECKUE 3HAHUS, HO U MO3BOJISIOT CTYACHTY
ri1y0OKO M3ydaTh MEXaHU3M NPUMEHEHUs 3THX 3HaHUi, OBJIaJeBaTh BAKHBIM IS CHELIMAINCTA YMEHUEM
UHTEJUIEKTYAJIbHOTO IPOHUKHOBEHMSI B T€ €CTECTBEHHO-TEXHUYECKHUE NN IIPOU3BOACTBEHHBIE IIPOLIECCHI,
KOTOpbIE HCCIEeNYIOT Ha JabopaTopHOM 3aHATUH. [loa BiusHUEM 3TOM (OPMBI 3aHATHH CTYJEHTOB 4acTo
BO3HUKAIOT HOBBIE MJIEM HAYYHOIO U TEXHMUYECKOTO XapaKTepa, KOTOPBIE MCIOJB3YIOTCS B KYPCOBBIX,
KBJIM(UKAIIMOHHBIX, JAWIJIOMHBIX paborax. JlaboparopHble 3aHATHUS B 3HAUUTENbHOW CTEHEHU
o0ecrneunBaOT OTPabOTKy YMEHUN U HABBIKOB MPUHATHUS MPAKTUUECKUX PEILIEHUHN B pealbHbIX YCIOBUSIX
MIPOU3BO/JICTBA.

[lepeuenr TeMm nabOpaTOpHBIX 3aHATHH ompezensercs paboued mporpaMMoil  ydeOHOM
JUCHMIUIMHBEL. KOIM4ecTBO CTyJE€HTOB HAa TAKUX 3aHATHSAX HE NPEBBIIAET MOJOBUHBI aKaJIEMHUYECKOU
rpynnsl. [Ipuctynas k pabore B nabopaTopuu, CTYAEHTY ClelyeT 3HaTb, 4YTO J1000e HecoOIroeHue
pacnucaHus 3aHATHA M JUCLUIUIMHBI OYJEeT CUUTAThCA HApyIIEHUEM €ro CiIy)KeOHbIX OO0s3aHHOCTEH.
IIpenogaBaTenb, KOTOpBIM BIIEPBBIE BCTPEYAETCS CO CTYACHTaMHU HA BBOJAHOM 3aHSTHH, AOJDKEH
O3HAaKOMHTb UX C OOLIMMU MpaBUIAMU pabOTHI B JIaOOPATOPUH, KOTOPbIE OHU 00513aHbI HEYKOCHUTEIIBHO
BBITIOJHSATh.

IIpe3eHTanMM Ha OCHOBE COBPEMEHHBIX MYJIbTHUMEIUNHBIX CPEICTB - CaMblii 3(QPEeKTUBHBIHI
croco® moHeceHHs] BaXHOW HMH(OpManMu Npu MyOJUMYHBIX BBICTyIUIeHUsX. Crai-ipe3eHTaluu c
MCIOJIb30BAaHUEM MYJIbTUMEIUITHOTO 000pYyJOBaHMs MO3BOJIAIOT 3PPEKTUBHO U HATJSAIHO MPEACTaBUTH
cojiepKaHue HM3y4aeMOro Marepuana, BBIICIUTh M MPOWIIIOCTPUPOBATH COOOILIEHHE, KOTOpOE HECeT
MOYYUTENIbHYI0O HMH(OPMALMIO, IMOKa3aTh €€ KIIOUEBbIe COJAep)KaTelibHble MyHKTHI. lcmonb3oBaHue
MHTEPAKTHUBHBIX  DJIEMEHTOB IMO3BOJSET YCWINTh 3(P(EKTUBHOCTh MYOJMYHBIX  BBICTYIUICHUH,
SBIISIOIIMXCS YaCThIO MPOPECCHOHATILHOM 1EATEIbHOCTH MPEToAaBaTes.

OnjaiiH-ceMMHApP — pa3HOBUIHOCTh BeO-KOH(QEpPEHUUHU, MPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTanuii yepe3 MHTepHET B pexuMe pealbHOro BpeMeHW. KakIplii M3 y4aCTHMKOB HaXOJIWUTCA Y
CBOETO KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HHUMH HoJAepxkuBaeTcs depe3 HHTepHer



MIOCPEACTBOM 3arpy’KaeMoro MPWIOKEHHs, YCTaHOBJICHHOTO HAa KOMIBIOTEpPE KaXKIOr0 YJacTHHUKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepenuus — ceanc Buaeokonpepenucssazu (BKC) — 31o TexHonorus WHTEpaKTUBHOTO
B3aMMOJICHCTBHA JIBYX U OoJyiee y4aCTHHKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uHpopmauei B
pE€aibHOM PEXUME BPEMEHHU.

Hcronb3ytoTcsi HHTEpaKTUBHBIE METObI OOYYEHUS: CUTYallMOHHBIC 33/1a41, HCCIIEA0BATEIbCKUI
MeToJl OOydYeHHMs, JEJOBbIE WIPHI, MOArOTOBKA M MyONMYHas 3amuTa pedeparoB. Mcmonb3yroTcs
PEUTHHIOBas TEXHOJIOTHS, TEXHOJIOTUHU TUCTAaHIIMOHHOTO O0YUCHHS.
Hcnonp3yloTcsi HHTEpaKTHBHBIE METO/bI OOy4YEeHHUS: CHUTYaIl[HOHHbIC 33aJaul, UCCIIEeIOBATEILCKII METO/
00y4eHus, 1eJI0BbIe UTPHI, IIOATOTOBKA U MyOINYHAs 3a1uTa peheparos.

TexHonoruss  JJEKTPOHHOrO0  O0y4yeHHss  (peanm3yercs TPH  TMOMOIIM  DJICKTPOHHON
nHpopmannoHHo-oOpazoBarensHoi cpensl (DMOC) COI'Y mpu ucnonp3oBaHuu pecypcoB DbC, mpu
MIPOBEICHUN aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. [I.).

Hcnonb3yrorcs OannpHO-pEHTHHIOBasE CHUCTEMa OLIEHKM 3HAHHUM, TEXHOJOTHH C MPHUMEHEHUEM
JMCTAaHIIMOHHOTO 00y4eHus Ha riardopme http://Ims.nosu.ru/.
IIpumeyanus:

- Bce Buapl yueOHOM pPabOTBI MOTYT IPOBOJUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

- B memsax peanusaiue WHAMBHIYAIbHOTO IOAXO0Ja K OOYYEHHIO CTYICHTOB, OCYIIECTBIISIOIIMX
y4eOHBIN TPOIECC M0 HWHAWBUAYAIbHOW TPACKTOPHHM B PaMKaxX HHAWBHAyaJIbHOrO pabodero IuiaHa,
U3y4CHHE JaHHOW JMCIMIUIMHBI MOJXET OCYIIECTBISATHCA dYepe3 HHIMBHIyabHbIC KOHCYJIbTAIIUH
IperoaaBaTess OYHO, B Yachl KOHCYJbTALMM, MO DJICKTPOHHON I[MOYTE, a TaKKe C HCIOJIb30BaHHUEM
Cisco Webex Meetings, miardhopmsl gucranimonnoro ooydenus: Moodle, muyHblii KaOMHET CTYAeHTa Ha
nopraiie COI'Y, apyrux snemento JUOC COI'Y.

No/m. Tema Bupa 3ansitus | Kommuecr AKTHBHBIE HNHTepakTUBHBIE
BO Hacos ¢opmbl $opmbl

1 Baxxuenne Kiaccsl | Jleknus 2 Jlexmmst B | MccrnenoBaTenbCcKuii

HGOpFaHI/I‘-IeCKI/IX HpaKTquCKoe 2 JANAJI0OTOBOM PCIKHMME METO O6y‘IGHI/Iﬂ
o Brimonnenne ernoveK
coequHeHuii. OKcHIBI, JIaboparoproe 4 H
XAMHYECKUX

KHCJIOTBI, ~ OCHOBaHUs, TpeBpalIeHHii.
COJIN. CaliT JIUCTAaHLIMOHHOI'O

oboyuenns ([JO) COI'Y
Ha IUIOLIAJKE CHUCTEMBEI
«MOODLE» no ccouike:
http://Ims.nosu.ru/

2 Bonopox. IMepokcuy | Jlexuus 2 TlouckoBas MeToj1 paGoTHI B MaITBIX
BOJIOPOJIA. IIpakTuyeckoe 2 nabopaTopHas rpymmax
JlaboparopHoe 4 pabora
3 p-2JIEMEHTEHI VII | Jlexmus 2 Pemenue pacueTHbix | CeMHHAp B IHAJIOTOBOM
TPYIIIBL. IIpakTrueckoe 2 33724, BBIOJHEHHE | PEXKUME;
Ha60paT0pH06 4 XUMHUYECKUX Caiit J10O COTI'Y nHa
YIPaKHEHHIA, IUIOIAJIKE CUCTEMBI
MMHChbMEHHAs «MOODLEY no ccruike:
KOHTpoJIbHas pabdota | http://Ims.nosu.ru/
4 p—onemenTsl VI rpymmel. | Jekius 2 Pemenue pacuetHbix | MccienoBaTebCKHin
Kucmopoa. Cepa. IIpakTuueckoe 2 3a/1a4, BBIIIOJIHEHUE MeTOoA 00yJeHHS
Ha60paTopH06 4 XUMHUYIECKHUX (BemmonHenwue
YIPaKHEHHIA, WHIUBHYaIbHBIX
MUCEMEHHAs MMCHMEHHBIX 3a/IaHHA)

KOHTPOJbHAs paboTa



http://lms.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

5 p—oneMeHThl V Tpynmsl. | Jlekius 2 Jlexmmsi-Oecena, WHTepakTUBHAS JISKIHS

A3OT. IIpakTuueckoe 2 JIEKIUS B C IPUMEHEHUEM BHUJICO-

JlaGopartopHoe 4 JIMAJIOTOBOM PeXKHME | U ayJHOMAaTepHaIoB
6 p—oanemeHTbl V rpynnsl. | Jleknus 2 Jlexmsa-6ecena, Metox paboThI B MaJbIX
dochop. Mbimbsik. | [Ipakruyeckoe 2 JeKIHs B rpynmax,

CprMa. BI/ICMyT. Ha60paT0pHoe 8 JIHAJIOTOBOM PEXKHUME; | Pa3HOYPOBHEBEIE
[MouckoBast MMUCbMEHHBIC 3a/[aHUs
nmabopaTopHas Caiit 10 COI'Y Ha
pabora IUTOIIAJIKE CHCTEMBI
Pemenue 3amauq «MOODLE» mo ccpuike:

http://Ims.nosu.ru/
7 p—onemenTsl IV rpymmer. | Jlekuus 2 IMouckosas Merton paGOTBI B MaJbIX

Yraepon. KpeMuuwii. IIpakTHueckoe 2 nmaGoparopHas Tpynmax

Osogo. CBuHell. Jlabopatoproe 4 pabora

8 P—3JIEMEHTHI III | Jlexuus 2 ITouckoBas Hccnenosarenbckuit

IPYIIIBL. IIpakTHueckoe 2 naboparopHast MeToJ] 00yueHus

JlaGopaTopHoe 4 paGota (Beimonnenne
WHIUBHUyaTbHBIX
MMUCHMEHHBIX 33/IaHHI)
9 S—aneMeHTHI I, 11 rpyIII. Jlexkumsa 2 Jlexkuus-6ecena, Meton pabOTHI B MaITbIX
IIpakTuueckoe 2 JICKIMsS B rpymmnax,
JlaGoparopHoe 4 JINAJIOTOBOM PEXKHME; | Pa3HOYPOBHEBbIC
[MouckoBast MUCbMEHHBIE 3a/[aHUs
nmabopaTopHas Caiit 1O COTI'Y nHa
pabora IUTOIIA/IKE CHCTEMBI
Pemenue 3amau «MOODLE» mo ccpuike:
http://Ims.nosu.ru/
10 d— u fonemenrsr III | Jexums 2 Jlexnus-6ecena, HUccrienoBaTenbCKHi
TPYIIIBL. IIpakTuueckoe 2 JICKIIUS B METO/ 00y4UeHHs
JlaGoparopHoe 4 JajaoroBom pexume; | (BoimonHenune
IMouckoBast WHIUBHyaTbHBIX
naboparopHas MUCHMEHHBIX 33/IaHHA)
pabota
Pemenue 3amau
11 d-—-snemenTsr IV rpynmsl. | Jlekius 2 Jlekums-6ecena, MeTton pabOTHI B MaITbIX
IIpakTuueckoe 2 JICKIMS B rpynmax,
JlaGoparopHoe 4 JINAJIOrOBOM PEXKHUME; | Pa3HOYPOBHEBbIC
[MouckoBast MUCbMEHHBIE 3a/[aHUs
nmabopaTopHas
pabota
Pemenue 3agau
12 d—semenTer V rpynmsl. | Jlexmus 2 Jlexmmsi-Oecena, WHTepakTUBHAS JICKIHS
[IpakTuueckoe 2 JIEKIIUs B C MPUMEHEHHEM BHICO-
JlaGoparopHoe 4 JINAJIOTOBOM PEXHME; | U ayJHOMaTepHAIIOB;
ITounckoBas MeTton pabOTHI B MaITbIX
naboparopHasi rpyImmnax,
pabora pa3sHOYPOBHEBbIE
Perrenue 3amau MMUCbMEHHBIE 3a/[aHUs
13 d—amementsr VI rpymmsr. | Jleknus 2 Jlexuus-6ecena, HccrnenoBarenbekuii
Xpom. [IpakTrueckoe 2 JIEKIWS B METOJ 00yUeHUs
Ha60paT0pﬂoe 4 JManoroBoM pexume; | (Boimonnenue
IouckoBas HUHINBUIYATbHBIX
nmabopaTopHas Pa3HOYPOBHEBBIX
pabota MICEMEHHBIX 3aJJaHNN)
Pewmenue 3amay
14 d-—n1eMeHThI VII | Jleknus 2 Jlexuus-6ecena, MHTEPAKTUBHAS JIEKIIUS
rpynmsl. Mapraser. IIpakTrueckoe 2 JICKIHS B C MPUMEHEHHEM BHUICO-
Ha60paT0pH06 4 JIMAJIOrOBOM PEXUME; | U ayIHMOMaTepUaliOB;
ITouckoas MeTtox pabOThI B MaJIbIX

nmabopaTopHas

rpynnax,



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

pabora pa3HOYPOBHEBbIE
Pemienue 3anau MUChMEHHBIE 3a1aHus
15 d—p1eMeHThI VIII | Jekius 2 Jlexuus-6ecena, HccnenoBaTenbekuit
TPYIIIBL. IIpakTuueckoe 2 JIEKIHs B MeTox 00ydeHHs
Ha60paT0pHoe 4 THaIoroBOM pexkume; | (Bemmomaenne
ITouckosast WHIUBHyaTbHBIX
nmabopaTopHas MMMCHMEHHBIX 3aIaHHH)
pabota
Pelenue 3amau
16 d—snementsr I- Il rpymm. | Jleknus 2 Jlexnus-6ecena, HUccrienoBaTenbCKui
IIpaxkTuueckoe 2 JIEKIHS B MeTOJ 00yIeHU
JlaGopaTopHoe 4 JIMajgoroBoM pexume; | (Bommonnenue
ITouckosast WHIUBHUyaTbHBIX
nmabopaTopHas MMMCHMEHHBIX 3aIaHHH)
pabota
Pelenue 3amau
17 p—anementsl VIII Jlexuus 2 Jlexnus-6ecena, MHTEPaKTHBHAS JICKIIHS
TPYIIIBL. B JIArOpPOJTHBIE IIpakTuueckoe 2 JICKITUS B C IPUMEHEHNEM BUIEO-
F23bL. JINAJIOTOBOM PEXKHME; | U ayJHOMAaTepHAaIOB
Pemenue 3amau
18 PyGexHbIe KomrnbroTeproe 2 KomrbroTepHoe HccnenoBaTenbeKuii
aTTeCTAI[HOHHBIC TECTUPOBAHUE TECTHPOBAHUE; MeToz 00y UeHHUS
Pemenwne 3amaq (BhImoaHeHHE
KOHTPOJIbHBIE Pa0OTHI
WHIUBHyaTbHBIX
MMMCHbMEHHBIX 3aIaHHIi)

7. Y4eOHO-MeToaMUYeCKOe 0O0ecnieyeHue CaMOCTOATEIbHOIH padoThl

CamocrosiTenbHass padoTa OOYYAIONIUXCS SBISICTCS OJIHMM U3 BUAOB YYEOHBIX 3aHSITHH.
CamocrosTenbHas paboTa MPOBOJAUTCS C LENBIO:

— CHUCTEMaTH3allH U 3aKPETUICHUS MTOTYUYCHHBIX TCOPETUYCCKUX 3HAHUM U MPAKTUYCCKUX YMEHHM
00ydJaromuxcs CTYACHTOB,

— yrIIyOJeHHs U pacCIIMPEHUs] TEOPETUIECKUX 3HAHUH;

— (hopMupoBaHUS YMEHHI UCTIOIH30BATH HOPMATUBHYIO, TTPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIIHIO
Y CIICIIUAIIBHYIO JIUTEPATYPY;

- (GOpMHpOBAHUS CAMOCTOSITEIBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO U CaMOpeaTn3allliu;

— Pa3BUTHS UCCIIEAOBATENBCKUX YMEHUH.

CamocrosTrenbHas paboTa oOy4aroIMXCs OCYLIECTBISETCd Ha NPOTSHKEHUMM H3y4eHUs Bcel
JMCUIUTUIAHBI B COOTBETCTBUH C YTBEP)KACHHOW B y4eOHOM TUTaHE TPYJOEMKOCTBIO U COCTOUT H3:

- paboTBl CTYACHTOB C JIEKIMOHHBIMH MaTepualaMH, TIOMCKAa W aHallu3a JHMTEpaTypel H
AJIEKTPOHHBIX NCTOYHUKOB MH(POPMAIIUH 110 3aJaHHON TeMe;

- BBITIOJTHEHUS 3a/IaHUM JIs1 camocTosTensHol padoTel B OUOC COT'Y;

- U3y4YEeHUs TEOPETHUYECKOTO0 M CTATUCTUYECKOro MaTepuala JUis MOATOTOBKHM K CEMHUHApCKUM
3aHATHSM,

- IOJITOTOBKH K SK3aMEHY.

CamocTtosTenbHas paboTa CTYAEHTOB MPOBOAUTCA B BHUJE MHUCbMEHHBIX JOMALIHUX 3aJlaHuil (B
TOM 4YHCJIE, PA3HOYPOBHEBBIX 3aJaHMI), NMOATOTOBKM KOHCIIEKTOB 10 TEMaM IPAKTUYECKHUX 3aHATHIL.
CTyneHThl MUCbMEHHO BBIMOJHSIOT 3aJaHMsl Il CAaMOCTOSITENIbHOM paboThl, MOJIb3YyACh TEOPETUUECKUM
MaTtepuaioM (JIeKIHMM, ydyeOHas JHUTepaTypa M HHTEPHET-pecypchl IO JaHHOW TeMme), MOocjie Yero
MIPOBOAMTCS 00CY:K/IEHUE TaHHOM TeMBI 0] pyKOBOJCTBOM IPENOJaBaTENs.

Bonpocbl, BhIHOCHMBIE Ha CaMOCTOSTENIBHOE H3Y4YEHHE, a Takxke ydeOHas muTeparypa H
METOJIMYECKUI MaTepuai MO OpraHUu3aluud CaMOCTOSATEIbHONW paboThl CTY/IEHTOB OTpPa)kKeHbI B Y 4eOHO-



METOMYecKoi Kapre nucuuiuimHbl «Heopranmueckas xwumwmsi» (Tabm. 5.1.), a Takke Ha caiite
muctanironHoro ooydenus COI'Y mromanka cucrembl «MOODLEY mo cepuike:  http://Ims.nosu.ru/.

[To kaxxmoii W3 TeM ISl CaMOCTOSITEIILHOTO HM3y4eHUs, NMPUBEACHHBIX B paboueill mporpamme,
CTYICHTaM CIIelyeT CHayajla IpPOYUTaThb PEKOMEHJOBAHHYIO JUTEPATypy U MpPH HEOOXOIUMOCTH
COCTaBUTh KPATKUW KOHCIIEKT OCHOBHBIX MOJIOKEHU, TS PMUHOB, CBEJICHUH, TPEOYIONUX 3aTIOMUHAHUS U
SIBJIIOIINXCSI OCHOBOIIOJIATAIOIIMMHU B 3TOU TEME.

[Ipy TOATOTOBKE 3aJaHUNl MO  CAMOCTOATENbHOW paboTe CTyaeHTaM  HeoO0X0IuMo
OpPUEHTHPOBATHCS HA KOHCHEKTHI JIEKLIUN, pEKOMEHAYEMYIO JINTEPATYPY.

Jlist pacutupeHus: 3HaHUM 10 JUCIUIUTMHE PEKOMEHIYETCsl UCI0JIb30BaTh HTepHET-pecypcChl:

IPOBOAMTH TIOMCK B pPa3jIMYHbIX CHCTEMax, TaKuUX Kak oOOIIMe TIOUCKOBBIE CHUCTEMBbI:
www.yandex.ru, Www.Qoogle.ru, a Takxe CIeUaJbHbIe ITOMCKOBBIE CUCTEMBI: WWW.Chem.msu.su,
http://www.chemport.ru/ .

3amaHus 1J151 CAMOCTOATEIbHON PadoThI CTY/I€HTOB 0 AUCHUIJINHE
«Heopranuyeckasi XuMus»
CamocTtosiTentbHas paboTa  CTYIEHTOB, TPEAYCMOTPEHHAash y4eOHBIM IIJJAaHOM, JOJDKHA

COOTBETCTBOBaTh Ooyiee TIyOOKOMY YCBOCHHIO HM3y4aeMoro Kypca, (OPMHpPOBATh HABBIKH
UCCIIEIOBATEILCKOW pabOThl U OPUCHTUPOBATH CTYICHTOB Ha YMCHUE TPUMEHSITh TCOPETUUCCKUE 3HAHUS
Ha MPaKTHKE.

3amaHus IS CaMOCTOSTEIBHON pabOThI COCTABJISIOTCS 1O pas3zeiiaM W TeMam, 10 KOTOPhIM He
MPEIYCMOTPCHBI ~ ayTUTOPHBIC  3aHATHS, JUOO0 TpeOyercs JOMOJHUTEIBHO TpopaboTarh U
MIPOaHATM3UPOBATH PACCMATPUBACMBIH MPEIO1aBaTeIeM MaTeprall B 00beMe 3alIaHUPOBAHHBIX YaCcOB.

3aaHus IO CaMOCTOSITEIIBHON padoTe 1O JUCIHUILTUHE MOTYT OBITh CIEAYIOMIUX BHJIOB:

® KOHCIECKTHPOBAHUE MIEPBOUCTOYHHUKOB U JIPYTOi YUeOHOH JINTEpaTyphI,

e mpopaboTka yuyeOHOro marepuaia (10 KOHCHEKTaM JIeKIUH yueOHOW M HaydyHOW JUTeparype) u
MOJITOTOBKA JIOKJIAJIOB HAa CEMUHApax M MPAKTHYCCKUX 3aHATHSX, K y4aCTHUIO B TEMATUYCCKHX
JMCKYCCHSIX M JICJIOBBIX UTPaX;

® BBINOJIHEHHE KOHTPOJIBHBIX PabOT, TBOPUECKUX (MIPOCKTHBIX ) 3a/IaHUM;

® pCIICHHE 3a/1a4, BHITIOJHEHUE XUMUICCKUX YITPAKHCHHIA,

e paboTa c TeCTaMU U BOTPOCAMH JUISI CAMOTIPOBEPKHU;

® MOJENUPOBAHHE U/UITU aHATTU3 KOHKPETHBIX MPOOIEMHBIX CUTYAIIHIA;

® aHATM3 CTAaTUCTHYECKUX H (DAKTHUECKUX MATEPHAJIOB, COCTABJICHHE BBHIBOJIOB HAa OCHOBE
MIPOBEJICHHOTO aHAIK3a U T.1.

Pe3ynbrarhl caMocTOSTENbHON pabOThl KOHTPOJIUPYIOTCS TMpernojaBaTelieM U YYUTHIBAIOTCS MpU
aTTectaliuu cryneHta (dx3ameH). [lpuw 3TOM MpOBOASATCS: TECTUPOBAaHUE, OKCIPECC-OMPOC Ha
CEMHHAPCKUX U MPAKTUYECKUX 3aHATHIX, 3aCIyIINBaHUE TOKJIAI0B, MPOBEPKA MUCbMEHHBIX PadoT U T.1I.

CamocTtosTenpHas paboTa CTYJACHTOB BKJIIOYACT BBIMOJTHCHHE JOMAIIHHUX 33J[aHUH K KaXIOMy
71a00PaTOPHOMY H MPAKTUICCKOMY 3aHATHIO. 3aaHUS COACPKAT YCTHYIO TIOJTOTOBKY 110 TEOPETHICCKHM
BOIIPOCAM, BBITIOJIHEHUE XUMUYCCKUX YIIPAKHEHUH, peIIeHUe 3a7a9 IO HEOPTaHUIECKONW XHMUH.

JIJIsT TOATOTOBKM K 3aHATHSAM CTYJCHTHI IMOJIB3YIOTCS YYCOHUKAMH W y4eOHBIMH ITOCOOHSIMH,
yKa3aHHBIMH B CIIMCKE PEKOMEHJOBAHHOW JHTEpaTypbl, a TakKe HWHTEpPHET-UCTOUHWKaMu. Bce
METOJIMYECKUE MaTepHallbl MPEICTABICHbI B cHcTeMe AucTaHinuoHHoro obydenus COI'Y (Caiit 1O
COI'Y na miomajke cuctembl «MOODLE» no cepuike: http://Ims.nosu.ru/).

MeToanyeckue peKOMEHAAUMH 110 UCII0JIb30BAHUI0 HH(POPMANMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUil 00y4YeHust
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Jiss  w3ydeHus JIEKIIMOHHOTO MaTepuaia JUCIHHUILUIMHBI TPUMEHSIOTCS —ayJuOBU3YalbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOpbIE HE OTPULIAIOT TPAAUIMOHHBIE, MPOBEPEHHBIE BpPEMEHEM
METO/IbI MPENOJIaBaHusl, HO, IPH STOM, OHH MOBBIMIAIOT HATJISTHOCTh, UHPOPMATHBHOCTb, OTIEPATUBHOCTh
B [T0j1aye UH(OPMAIINH, TO3BOJIIOT SKOHOMHUTH BPEMS 3aHSATHUH.

Kaxnoe npakTuueckoe (CEMUHAPCKOE) 3aHATHE UMEET CBOIO 0coOYI0 (opMy MpPOBEACHUS, CBOIO
METOJIOJIOTUYECKYIO  clelu(UKy, 4YTO TIO3BOJIIET pa3BUBaThb Yy CTYJEHTOB pa3JIMYHbIE Kak
OOIIEKYNIbTYypHBIE, TaKk M HpodeccuoHanbHble KomnereHIuH. IloctanoBka mpoOiemMsl, pazoop
aKTyallbHBIX KOHKPETHBIX U THUIIOTETHUECKUX CHUTYyallMil, co3JaHue aTMocdepbl Iuanora Mexay
MperoiaBaTeNieM U TPYNIONW MO3BOJSIET padOTaTh WHAWBUAYAIBHO W B MajbIX TIPYIIaX, KOJUIEKTUBHO
oOCyXXIaTh OINpeAeNieHHBbI TeMaMH MaTepHhall, a TakKKe HHHUIMHPOBATh CAMOCTOSITENBHYIO pPaboTy
cTyaeHTOB. [Ipu ocMbICIEHMM COAEpX aHUsl BOIPOCOB IPAKTHMUECKUX 3aHATUN IpeciieqyeTcs Leib
cOOJII0AATh MPEEMCTBEHHOCTh B MPO(PECCHOHATBHOM U B TBOPUYECKOM PA3BUTUH CTYICHTOB.

KoHtponbs camocTosiTenbHONH pabOThI CTYJASHTOB NpPU3BAaH CIAENaTh Mpolecc oO0ydeHus Oolee
LEJIOCTHBIM M oOpraHuyHbiM. Ero 3amaya He ocTtaBUTh 0€3 BHUMaHUS JaXke, Ha TMEPBBIM B3I,
MaJIO3HAYUTEIIbHBIE BOIIPOCHI.

KomnbloTepHoe TeCTUpOBaHHE MO3BOJSET OCYIIECTBISATH HTOIOBBII KOHTPOJIb 3HAHUN CTYJEHTOB.
TecToBelii Marepuan BKJIOYaeT B ceOs COMAEp)KAHHME BOMPOCOB IO KAXKAOMY H3 0003HAUEHHBIX
MIPOrPaMMOil pa3ieNoB.

Kaxaplii Bompoc mnpeanosiaraeéT HECKOJbKO BapUaHTOB OTBETOB, CPEAUM KOTOPBIX HMEIOTCA
abCOIIOTHO HEBEPHBIM, MPaBUWIbHBIN U B OOJbIIEH WIM MEHBIICH CTENEHH PACKPHIBAIOIIUN CYIIHOCTh
Bonpoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHUSA 3ajjadya CTYAECHTOB OIpEleNsieTcs Kak BbIOOp
MPaBWJIBHOTO OTBETa M3 MHOroOOpa3usi BapUaHTOB. B TECTOBBIX 3aJaHMSIX €CTh BONPOCHl Ha
COOTBETCTBHE. B mporecce KOMNbIOTEPHOIO TECTUPOBAHUS, 3a7aya CTyJEHTa OINpeAesieTcs] Kak BbIOOp
MPABIJIBHOTO OTBETA U3 MHOT00Opa3us BApUaHTOB.

Bompockl 1 TeMbl, OTBOJAMMBIE Ha BBIIOJHEHHE CaMOCTOSITEIbHOM padOThI MO AMCLMILIMHE, a
Tak)Ke KPUTEPUH OLICHWBAHUSA 10 KXJIOMY BUAY pabOTHI coaepkatcs B pazaene 5 PIT/I.

MeTtoauyeckue yKkazaHus AJisl 00y4al0UXCs 110 0CBOEHUIO TUCIHUIIUHBI

Bun yuebHbIX 3aHATHI Opranuzanus JesTeIbHOCTH CTYJEHTa

Jlexuus [Tocemenne NEKIMOHHBIX 3aHATUH U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepuana SBISETCS HEJIOCTaTOYHBIM YCIOBHEM Ui YCIEUIHOTO
YCBOEHMsI JUCHMIUIMHBL CTyleHTYy HEO0XOAUMO CHUCTEeMaTHYeCKU
paboTtaTh ¢ yueOHOW M METOAMYECKOM JUTEepaTypoil, peKOMEHIyeMOn
0 KaXIOMy paslelny JEKTOpOM, JOMOJHAS KOHCHEKT JIEKIUI
HEOOXO/JUMBIMU TOSICHEHUSIMH, YTOYHEHUSIMH W TEPMHHAMHU I10
n3ydaemoit teme. HeoOxonuMo mucath KOHCIEKTHI JICKIIUN: KPaTKo,
cxematnuHo. [locnenoBaTenbHO (PUKCHPOBATH OCHOBHBIE MOJIOXKEHMUS,
BBIBOJIbI, (POPMYJIUPOBKH, OOOOIIEHUS; MOMEYaTh Ba)XKHBIE MBICIH,
BBIJIETIATH KIIIOUEBBIE CIIOBA, TEPMUHBL. [IpoBEpSATH TEpMUHBI, TIOHATUI
C T[OMOIIBIO  DSHUUKIONEIWH,  CJIOBapeil, CHpPaBOYHUKOB  C
BBIIKMCBIBAHUEM TOJIKOBaHMM B TeTpaab. (OO003HAUYUTH BOIPOCHI,
TEPMHHBI, MaTe€puasl, KOTOPBIA BBI3BIBAET TPYIHOCTH, MOMETUTH U
NOMBITATbCSI HAWTH OTBET B pEKOMEHAyeMoW jureparype. Ecmm
CaMOCTOSITENIbHO HE yAaeTcs pa3o0parbcs B MarepHalie, HeoOX0IUMO
chopMyIHpOBaTh BONPOC M 337aTh MPENOAABATEN0 HA KOHCYIbTAIINH,
Ha MPAKTUYECKOM 3aHSITHH.

JlaboparopHoe JlaGoparopHble  3aHATHS  HampaBieHbl Ha  (QOpMHUpOBaHUE
3aHATHE IPAKTUYECKUX YMEHUH, CBS3aHHBIX C OpraHu3aluedl akTUBHOIO
B3aUMOJICHICTBHS  YYaCTHUKOB 00pa3oBaTeNbHOIO Ipolecca 10
W3YYEHUIO MaTepuana, 3aKpeIUIEHWE MPaKTUYECKHX HAaBBIKOB JUIS
pemieHust npodecCHOHATBHBIX 3amad. [Ipu MOArOoTOBKE K 3aHITHIM
HEO0OXOMMO TOBTOPUTH JIEKIIMOHHBIA MaTepuaj Mo U3y4aeMou Teme,




HU3YyUUTh MaTcpual, peKOMeHHOBaHHBIﬁ npenoaaBarcyicM Mo CIIMCKaM
muteparypsl. [TonroToBka kK 1a00paTOPHBIM 3aHATHIM TPECIIEAYET JIBE
OCHOBHBIC LIEJH: MEPBOE - MOBTOPEHHE M3y4eHHOro marepuana. s
9TOr0 HCHOJB3YIOTCS KOHCIIEKTHI JICKIIUH, pPEKOMEHIOBaHHas 15
OCHOBHas W JONOJHHUTENbHAS JIUTEpaTypa; BTOpOE - YIriIyOJeHHe
3HaHWi 1Mo Teme. JlabopaTopHbIC 3aHATHUS CIYXKAT U 3aKPEIUICHUS
TCOPCTUICCKHUX OCHOB, n3jiaracMbIxX B JICKIUAX, MMOJIYYCHHA
NPaKTUYECKUX HAaBBIKOB pEHIeHHs MpodecCHOHANBHBIX 3amad. OHu
nmpoxoadT € HUCIOJIb30BAHUCM CTCHAOB, MCTOAUYCCKUX yKa3aHHﬁ,
y4eOHO-HATTISAHBIX TOCOOMH, B KOTOPBIX OTPaXXCH HEOOXOIUMBIN
MHHUMYM 3aJad [Jjid OCBOCHHUA pPA3ACiioB M TCM JUCHHUIIJIMHBL.
3aBepiaromiell 4acThio JIA0OPaTOPHOU PabOTHI sABIsIETCs OhopMIICHHE
B paboueii Terpaau oryera. ComeprkaHue OTYETA OMPEEIIIeTCS TeMON
3aHSATHS ¥ MOXKET BKIIOYATh B CeOSI BOMPOCH PA3IUMYHOTO XapaKTepa.
Tak mpu npoBeneHuU 1a060paTOpHOI pabOTHI B COCTaB OTYETA MOTYT
BXOJIMTh: KPaTKO€ OIMCAHHE METOAMKH BBITIOJHEHUS pabOThI; cXxema
1ab0paTOpPHON yCTAaHOBKM; HEOOXOIWMBIC pacdeThl Mo 00paboTke
NOJYYCHHOW HWH(OpMAIMK; aHAU3 IOJYYCHHBIX JIaHHBIX M 00Iee
3aKJIFOUYCHUC (BI)IBOI[I)I). I[OHOJIHI/ITGJ'II)HI)IC n WHIAWBUAYAJIbHBIC
TpeOOBaHUSI U3JIOKEHBI B METOAMYECKHX TIOCOOMSX K KaXIOU
nabopaTopHoi paboTe

KosutokBuym

KonnokBuymbl HampaBieHbl Ha YriayOJeHHE TEOPETUYECKUX 3HAHUM,
dbopmupoBaHue MPAKTHYECKUX YMEHHI 51 KOMIIETECHIIU I
o0ydaromuxcs, MpeIyCMOTPEHHbIX MNpOrpaMMol AUCHUIUIMHBL. [Ipu
MOATOTOBKE K KOJJIOKBUYMY HEOOXOJUMO MOBTOPUTH JIEKIIMOHHBIN
MaTrepual o u3y4aeMou TeMe, U3y4uTh MaTepuall, pEKOMEHI0BaHHbIN
MpENoJaBaTesieM IO CIHCKaM JuTepaTypbl. B mpornecce 3aHsaTuid
oOpaiiaTe BHUMaHUE Ha MPAKTUYECKOE MPUMEHEHHE TEOPUU U Ha
METOJMKY  pCIICHWUs  THUIOBBIX  3aJady  npodeccrnoHaIbHON
JIEATEIIbHOCTH.

IInceMeHHbBIE
JAOMAIIHHEe 3aJdaHusd
(KOHCHEKT)

3HaKOMCTBO C OCHOBHOM U JOTIOJHUTEIBHOM INTEPATypOM, BKIIOUas
CIIpaBOYHBIC U3JIaHUSI, 3apYOCIKHBIE UCTOUHUKHU, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHUHOB, CBEICHHM, TpeOYIOIUX 3allOMHHAHUS W
SIBJIAIOIIMXCS OCHOBOIIOJararomumu B 3ToM  TeMe. CocTaBlieHue
KOHCIIEKTOB MO MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

[Ipy mOATOTOBKE K 3aHATHIO HEOOXOJMMO OpPUEHTHUPOBATHCA Ha
KOHCIEKTBI JIEKIIUH, & TAKKE PEKOMEHIYEMYIO JTUTEPATYPY.

[To kaxmoi U3 TeM JUIsl CaMOCTOSITEIBHOTO U3YUYEHUsl, IPUBEICHHBIX B
paboueli mporpamme, ClI€IyeT CHavajla MpPOYUTaTh PEKOMEHIOBAHHYIO
JAUTEepaTypy U TMPH HEOOXOIMMOCTH COCTAaBUTh KPATKUH KOHCIEKT
OCHOBHBIX  IOJIO)KEHHWH, TEPMUHOB,  CBEJIEHUH,  TpeOyrolux
3alIOMUHAHUS U SBJISIOIIMXCS OCHOBOMNOJIATAIOIIMMHU B OTOH TEME.

Hnst  pacmupeHuss 3HAHUW 1O  JUCHUIUIMHE  PEKOMEHJYEeTCS
UCIONb30BaTh NHTEpHET-peCypChI:

MPOBOJIUTh TOMCK B PA3JIUYHBIX CHCTEMaxX, TaKHX Kak OOIIue
[IOMCKOBLIE CHCTEMBI: WWW.yandex.ru, www.google.ru, a Taxxe
cIieliabHbBIE ITOMCKOBEIC CHCTEMBI: www.chem.msu.su,
http://www.chemport.ru/

KonTtposbnasi padora
(mMcbMeHHas)

Lenb KOHTpOJIBHOW paboOTHl - MpPOBEpKAa pa3BUTUS HaBBIKOB,
YCBOEHUSI W 3aKPEIUICHHs Marepuaia, IOJIYyYEHHBIX TP H3Y4EHUH
JUCLUMIUIMHBL, W BBIMOJHAETCS CTYAEHTAaMH 3a04YHOTO OOYyYEeHHS.
Pa6ora BBIITOJIHSETCS o VHVBHTyaJIbHBIM 3a1aHUSM
MaIIMHONUCHBIM ~ WJIM  PYKONUCHBIM  TekctoM. PabGora  nmaer
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BO3MOYKHOCTb YCTAaHOBHUTH CTCIIEHb YCBOCHHMS MaTepHala U YMEHHE
NPUMEHSATH 3HAHMS, TTOJyYeHHbIC IPU U3YYeHUH TUCUUIUIMHBEL Pabora
CHOCOOCTBYET OBJAJEHUI0 MaTepHajoM, IIPUBUBAET HABBIKU B
CaMOCTOSITEJIbHOM PEIICHUH MPAaKTUYECKUX BOIIPOCOB U B padoTe C

JIUTEpaTypOil.

Jk3aMeH (YCTHBII) OueHka OTBeTa Ha 3K3aMEHE MPOBOAUTCS B COOTBETCTBUU C
[TonoxxenneM o Oa/uIBHO - PEHTHHTOBOM CHUCTEME OIICHKH 3HAHUI
crynentos COI'Y.

8. OueHoYHbIE CPeICTBA ISl TEKYIEero KOHTPOJIsI YCIIeBAeMOCTH, PYyOesKHO aTTecTAllMU U
NMPOMEKYTOYHOM aTTEeCTAIlUM 110 UTOTaM OCBOCHUS TUCHHUILINHBI.

Jnsa mpoBeneHUs TEKYIIEr0 M HUTOTOBOIO KOHTPOJISL HCIOJIB3YIOTCS CIEAYIOIIHAE OLICHOYHBIE
CpeAcTBa: OTBEThl Ha BOINPOCHI (KOJJIOKBHYMBI), MOATOTOBKA U BBINOJHEHHE JIaOOpPaTOPHBIX padorT,
MIMCbMEHHBIE JJOMAITHUE 3a/1aHus 10 BOIIPOCaM, TECTOBBIE 3aJJaHUs], TUCbMEHHbIE KOHTPOJIbHBIE PAOOTHI.

Buabi koHTpOJIA.

Pabouas nporpamma npeanoaraet TeKyIui ¥ NPOMEKYTOUHBIA KOHTPOJIb 3HAHUM.

Tekyuwyuit KOHmMpOAL — STO HENPEPHIBHO OCYIIECTBISIEMbIII MOHUTOPUHI YPOBHSI YCBOCHHUS 3HAHUI
U (OpMHUPOBAHUS YMEHUH M HAaBBIKOB B TEUEHHME ceMecTpa WM y4eOHOro roga. Tekylmuil KOHTpOJb
3HAHWH, YMEHUM M HABBIKOB CTYJEHTOB OCYILECTBISAETCS B XOJA€ YUeOHbIX (ayAMTOPHBIX) 3aHSITHUH,
IIPOBOAMMBIX IO pacnucaHuio. dopMaMy TEKyIIEro KOHTPOJS BBICTYNAIOT ONPOCHl HA IPAKTHYECKUX
(ceMuHapCKuX) U J1a0OPATOPHBIX 3aHATHUSX, a TaKXKe KOpPOTKHe (10 15 MuH.) 3a7aHus, BBINOJIHSAEMbIE
CTY/ICHTaMH{ B HayaJle JEKIUH C LENbI0 MPOBEPKH HAJIMYHUS 3HAHHUHA, HEOOXOIUMBIX JUIsI YCBOCHHUSI HOBOTO
MaTepHuala Wik B KOHIIE JIEKIUH JUIS BBIICHEHUS CTEIICHU YCBOCHHUSI M3JI0)KEHHOI'O MaTeprana.

PyOexxHbIii KOHTPOJb OCYIIECTBISIETCS MO OoJiee WM MEHee CaMOCTOSTEIbHBIM pasieiam —
y4eOHBIM MOAYJISIM Kypca W NIPOBOAMTCA MO OKOHYAHWM H3YyYEHHs MaTepuana MOJIyJs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOexkHbIi KOHTPOJIb MPOBOAMUTCS C LENBIO OINpEeNeHUs KauecTBa YCBOEHUS
MaTepuaiga yueOHOro Mojayis B IieioM. B TeueHue cemecTpa NPOBOAMTCS JBAa TaKUX KOHTPOJIBHBIX
MEPOTPHSTHUS 110 TPaAPUKY.

®dopma poBEACHUA UTOTOBOIO YK3aMeHa — yCTHasd. Pe3ynpTupyromnas 3Kk3aMeHalMOHHas OLICHKA
omnpeaensiercs B coorBeTcTBUU ¢ [lonoxxennem COI'Y o 6amibHO-pEUTHHIOBOM cCTEME OLIEHKH 3HAHUM

CTYIEHTOB.
BAJUIBHASA CTPYKTYPA OLHEHKMU.
MuH. Makec.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ10B 0aJ10B
Texyuiaa ouyenka CTyAeHTa B TeueHHE 1-8 HENlENM COCTOUT U3: 0 20
e BrinojgHeHHe MMCbMEHHBIX JOMAIIHUX 3aJaHUI TI0 TeMaM 3aHATHH U
CaMOCTOSITeIbHON pabOThI (KOHCIIEKTOB)
e [loAroToBKa M OTBETHI HA MPAKTUYECKUX 3aHATHSX (KOJUIOKBUYMBI)
e [loaroroBka ¥ BHIIOJIHEHHE JIAOOPATOPHBIX PabOT
1-a pybesicnan nucomennas KOHMPOIbHAA padoma (KOMRbIOMEPHOE MeCmUposanue) 0 15
Texyuwian oyenxa ctynenra B teuenue 10-17 Henenu cocTOUT H3: 0 20
e BrinojgHeHHe MMCbMEHHBIX JOMAIIHUX 3aJaHUI TI0 TeMaM 3aHATHIA U
CaMOCTOSITeTbHON pabOThI (KOHCTIEKTORB)




e [loAroToBKa M OTBETHI HA MPAKTUIECKUX 3aHATHSIX (KOJUIOKBUYMBI)
e [loaroroBka M BEITIOJHEHHUE JJAOOPATOPHBIX padboOT

2-51 pybescnas nUCbMEHHA KORMPOIbHAA padoma (KOMRbIOMEPHOe MeCMUpPosanue)

Hmozo 70

8.1. [IpakTHyeckue (ceMUHAPCKUE) 3aHATHS

[IpakTuueckue (CEMUHAPCKUE) 3aHATHS MIPU3BAHBI HAYYUTh CTYJIEHTA CAMOCTOSTEIbHO U3y4yaTh U
aHAJIM3UPOBATh YUeOHBIN MaTepHal.

[lenbto ceMUHApPOB Ui CTYACHTOB sBIsETCS: 1) 3HAKOMCTBO C 0a30BBIMHU MOHATHIMH Kypca; 2)
npuoOpeTeHnEe HABBIKOB aHalM3a Y4eOHOro marepuana; 3) BbIpaOOTKa YMEHHUS CaMOCTOSATENIbHO H
KPUTHYECKH MOJIXOAUTh K U3ydaeMoMy Matepuaiy; 4) ¢popmupoBaHue HaBBIKOB YCTHOTO BBICTYIUICHUS U
ydacTus B AUCKYCCHUAX; 5) IOArOTOBKA U 3aIIUTa pedepaToB M0 H3y4aeMbIM TEMaM.

3ajmauell MpPaKTUYECKUX (CEMUHAPCKUX) 3aHATUM SBISICTCS 3HAKOMCTBO C OCHOBHOW H
JOTIOTHUTEILHON JUTEpaTypor, BKJIIOYAsh CIPABOYHBIC W3/IaHMS, KOHCIEKT OCHOBHBIX ITOJIOKEHUM,
TEPMHUHOB, CBEJICHUM, TPEOYIOMIMX 3alIOMUHAHUS U SIBJISIONIMXCS OCHOBOIOJATAIOUIUMU B 3TOU TEME,
BBITIOJIHCHUE WHJMBHUAYAIbHBIX 3aJaHUN (TIOJTOTOBKA OTBETOB HA BOMPOCHI MPAKTHUYECKOTO 3aHSATHUSA,
COCTaBJICHHE YPaBHEHUI peakIuil, perieHue 3aaay).

3amaHus I NIPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

IMPAKTUYECKOE (CEMMHAPCKOE) 3AHATHE N 1. «BakHeillime  KJacchbl
HEOPraHN4Y€CKUX coeJII/lHeHl/Iﬁ. OKCHI[LI, KHCJI0TbI, OCHOBAaHUA, COJIHN». (2 qaca)

Bonpocul 013 noozomoeku (Konnoxkeuym):
1. BaxHnelme KJIacChl HEOPraHMUYECKUX COCTUHEHUH. [TOHATHS OKCHA, KUCIOThI, OCHOBAHHS M COJH C

TOYKH 3PEHUS TEOPUHU DIICKTPOIUTHIECKON AUCCOIHUAIIUH.

2. Okcuppl: ompeneneHue, Kiaccu@uKanysi, HOMEHKIATypa, OOIUe METOJbI TTONYUYSHHUS U XUMHUYECKHE
CBOMCTBA.

3. OcHoBaHus: onpeaeneHrue, KiaccuUKanys, HOMEHKIATypa, OOIIHMe METOAbl IONy4YCHUS WU
XUMUYECKHE CBOMCTBA.

4. Kucnotsl: onpenenenne, KiaccuuKamys, HOMEHKIATypa, OOIIMe METOIBI MOJXYYeHUSI U XUMHYECKUE
CBOMCTBA.

5. Conu: onpexenenue, KiaccupuKanus, HOMEHKIATYpa, OOIIME METOABI TOJYYeHHS W XHMHUYECKHE
CBOMCTBA.

6. I'eHeTmueckas CBS3b MEXIy KJIaCCaMH HEOPraHMYECKUX COCTMHEHHH.

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).

1. Kakue W3 TepeUUCIICHHBIX BENIECTB pearupyror ¢ ruapokcuaom Kamus: Mg(OH),, A1(OH)s, ZnO,
Ba(OH),, Fe(OH)s? Hamricath ypaBHEHHSI COOTBETCTBYIOIINX PEAKIIUH.

2. Kakue w3 yka3aHHBIX COCIMHEHHUU OyayT momapHo B3aumojzeiicTBoBaTh: P0s, NaOH, ZnO, AgNOs,
Na;COs, KC1, Cr(OH)s, H,SO4? CocraButh ypaBHEHHUS PEAKITHIA.

3. CocTaBUTb YpaBHEHHUS pPEaKIMH TIOJNyYCHHs BCEMH BO3MOXKHBIMH CIIOCO0aMH CJIEIYIOIIHUX COJICH:
cynbdar menu(ll), HuTpaTt HaTpHs, KapOOHAT KAJBIIHS.

4. WUsmenss coorHomenusi pearupyromux BemectB Ca(OH), wu HsPO4 Hammcats ypaBHEHHS peakiuit
MOJTyYEHUs] KUCIIBIX, OCHOBHON M cpenHell coseld. OcylmecTBUTh MPEeBpaIeHUs] MEXIY STUMH COJIIMU: a)
KHCJIas COJb CPEHsIsl COJib, 0) OCHOBHAS COJIb CPEIHSISI COJIb, B) KUCIHAs COJb KHUCIAs COJIb.

5. CocraBuTh YpaBHEHHUs PEAKIIH, C IOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTh CIEIYIOIINE TPEBPALCHHS

a) Fe(OH)3—Fe203—Fe—FeCls3—Fe(NO3)s;
6) P—>P205—>H3PO4—>C33(PO4)2—>Caa(PO4)2—>Ca(H2PO4)2;
B) Cu(OH)2,—CuO—Cu—CuS0Os—Cu(NO3)>.




MPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 2: «Bomopoa, kuciaopoa. Ilepokcun
BOA0POAa». (2 yaca)

Bonpocul 01s noozomoexku (Konnoxeuym):

1.

Bonopon. Haxoxnenne B mpupone. Ilomydenue, cBOWCTBa W TNpPUMEHEHHWE BOIOpPOna; (M3WUYECKHE H
XxuMudeckre cBoicTBa. Ocoboe monokeHne Bomopona B llepuoamdeckoil cucteme syeMeHTOB. M30TOmbI
Bojpopoza; Crpoenre u cBoiicTBa noHa ruapokconns Hz;O*. Mon H™ 1 OCHOBHBIE THIIBI THAPHIOB.

Kucnopon (o6mas xapakTepucTrka, CTpOeHHE, CIIOCOOBI TONy4YeHs], (pr3ndecKkne U XHMHYECKHE CBOWMCTBA).
Oxcuppl. O30H (IOTyYECHHE, CTPOCHUE, CBOHCTBA U ITpUuMeHeHHUe). O30HH/IBI.

Boga (ctpoenue, anomanuu (GpU3NYECKUX CBONCTB, XUMHUUECKHE CBOIMCTBA, OKUCIIUTEIIHPHO-BOCCTAHOBUTEIHHEIE
CBOMCTBA). AKBaKOMILIEKCHI M KPUCTAJTIOTHAPATEI.

[lepokcun Bomopoaa (CTpoeHHE, METOIBI TMONYYCHHUS, KHUCIOTHBIE U OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIC
cBoticTBa). [lepokcumer u ux cBoicTBa. [IpMeHeHre KHCIOpOaa U MTEPOKCHAA BOJOPOIa HA TIPAKTHKE.

Iucomennoe oomauinee 3a0anue (YnparcHeHusn).

1.  OOwbsicHuTE CpPaBHHUTENHHO HU3KYIO aKTHBHOCTH MOJIEKYJISIPHOTO BOJIOPO/IA M BHICOKYIO
BOCCTaHOBHUTEJIbHYIO AKTHBHOCTh BOAOPOIA «B MOMEHT BBIICICHUS.

2. Tlpueaurte NpUMEPHl TUAPUIOB, IOJYYaEMBIX: @) COEAMHEHHEM METala C BOJOPOJIOM, 0)
KOCBEHHBIM ITyTEM.

3. Kakwue cBOHCTBa MPOSBIISET MEPOKCUJ BOAOPOIA B OKMCIMTEILHO—BOCCTAHOBUTEIBHBIX PEAKIIUSIX?
VYKka3arh CTeNeHb OKUCIIEHUS KUCIIOpO/ia B 3TOM coeAnHeHnu. HamucaTs ypaBHEHUS peakuuii:

a) epMaHraHara Kajus ¢ IEpOKCHAOM BOAOPOJa B HEHTpalIbHOM cpene;

0) cymetara xpoma(lll) c mepokcumom Bogopoa B IIETOYHOM Cpee.

B) TIEpOKCH/Ia BOIOPO/Ia C XpOMAaTOM HaTpusl B HEUTpalibHOM cpenie;

I') IEPOKCHIA BOAOPOa C HOAUIOM KaJlusl B KHCIIOH cpene.

YpaBHATh HOHHO—3JIEKTPOHHBIM METOJIOM.

4. Kakue cBoiicTBa mposiBise€T MEPOKCUA HATpUA B OKUCIUTEIbHO—BOCCTAHOBUTENBHBIX PEAKIHIX?

Vka3zaTh CTCIICHb OKHCIICHUS Kucjiopoga B 3TOM COCAWHCHHU. Hanucats YpaBHCHUA pPCaAKIUU
IepMaHraHaTa Kajust ¢ ICpOKCUAOM HATpUA B KHCIIOH cpeae.

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

Bonpocut 013 noozomoexu (Konniokeuym):
3aKOHOMEPHOCTH B H3MEHEHUHM 3JIEKTPOHHOM KOH(UIypaluu, BEJIHMYUH DPaINyCOB, 3HEPIHM HOHHU3ALMH,
CPOZACTBAa K 3JIEKTPOHY, DJEKTPOOTPHUIATEIHHOCTH, XapaKTEPHBIX CTENEHEeW OKHUCIIEHUs aToMmoB. Paznmuune
sHepruu 3s —3p, 4s, —4p u 58 —5p aTOMHBIX OpOHUTasIeH.
Ocob6enHoctu ¢ropa. CBoiicTBa TrajJOreHOB, MEXMOJIEKYJISIPHBIE B3aMMOJCHCTBUS M (DU3NYECKUE CBOWCTBA
HpocThIX BewecTs. IlomydyeHne npocteix BewecTs. I[IpumeHenne rajgoreHoB. XMMHUECKUE CBOWCTBA MPOCTHIX
BEUIECTB, B TOM YHCIEe B3aMMOJEHCTBHE TaJOr€HOB C BOJAOH: pAacTBOpEHHE, CcOJbBaTalusi U
KJIaTpaTooOpa3oBaHue, TeTEPOIMTHYECKOe pa3iokeHne. Dusnyeckue CBOWCTBAa (JHEPrHsl IUCCOLMALNH,
JUIOJIBHBIA MOMEHT, TEeMIIepaTypa IUIaBJICHHS, KHIIEHHs) TanoreHoBoxoponoB. CHocoObl MOMyuYeHHS.
3aKOHOMEPHOCTH B M3MEHEHHU KHCIOTHBIX W BOCCTAHOBUTENIBHBIX CBOWCTB TaJOT€HOBOJIOPOJIHBIX KHCIIOT
(HT"). ABronporonu3 HF.
Mesxranorennsie coenquHenus: (MI'C). Ctpoenre MoseKys B pUOJIMKEHUN METOAa BaJleHTHBIX cBsizeit (MBC).
Amnanorus B xuMuueckux cBorcTtBax MI'C M rajioreHoB: B3aMMOJEHCTBUE C BOJOM, OKUCJIICHHE METaJlIOB,
aBrononusanus. [Ipumenenne MI'C.
Kucnoponnsie coeanHeHHs TajJOreHOB. 3aKOHOMEPHOCTH B CTPOSGHHMHM W CBOMCTBaX OKCHAOB. CrocoObl
nonryueHusi. Ismenenue crpoenus u cBoiicts B psigy HI'O-HI'O>—HI'Os—HI'O4: TepMudeckast yCTORYMBOCTB,
OKHCIIUTENIbHBIE, KUCIOTHO-OCHOBHBIE CBOWCTBA.
ComnocraBineHne YCTOWYMBOCTH M OKHCIIMTENBHBIX CBOMCTB KHCIOPOJHBIX KHCJIOT rajnoreHoB. llopsmok
B3aMIMHOTO BBITECHEHHSI TAJIOTEHOB U3 TAJIOT€HOBOJOPOIHBIX, KHCIOPOIOCOACPIKAINX KUCIOT M UX COJIEH.

Ilucomennoe oomawinee 3a0anue (ynparyxcrnenus):



1. Kucnoponconepxamue KuciaoTsl xjopa. J[aTh Ha3BaHUS KUCIOT U COOTBETCTBYIOUIMX COJIEH IO
MEXIYyHapOJHON HOMEHKJIaType. HamucaTe ypaBHEHHE peakIUM TUIOXJIOPUTA HATPUS C HUTPATOM
CBUHIIA B HEUTpaJIbHOM cpejie. Y paBHITh HOHHO—3JEKTPOHHBIM METOIOM.

2. Kucnoponconepxkamme KucioTel Opoma. JlaTe Ha3BaHHS KHCIOT W COOTBETCTBYIOIIHMX COJEH IO
MEXIyHApOIHOW HOMeHKJarype. HammcaTh ypaBHeHHWe peakmmu OpomMaTta Kaiuus ¢ Cylbhumom
KaJlisg B CEPHOKHUCIION cpenie. Y paBHITh HOHHO—3JIEKTPOHHBIM METO/IOM.

3. Kucnoponconepkamme KucmoTel Moja. JaTe Ha3BaHUS KHUCIOT W COOTBETCTBYIONIMX COJICH ITO
MEXIyHapOJIHON HOMEHKIaType. HamucaTh ypaBHEHHE peakliy MOoJaTa Kajaus ¢ MOJUAOM Kallus B
CEPHOKUCIION cpefie. YPaBHITh HOHHO—3JIEKTPOHHBIM METOIOM.

4.  OObscuuth xapaktep uaMmeHenus cwibl kucior B pagy HCIO—HCIO,—HCIO:—HCIO4. [ats
Ha3BaHUs ITUM KucioraMm. Kak MoiydaroT XJopaT Kaius W TAe ero npumeHsror? Hamwmcatb
YPaBHEHHs PEaKIMU XJIOpaTa KaJus C HOJIOM B CEPHOKHCIION CpeJie.

5. OOBACHUTH XapakTep W3MEHEHHs YCTOWYHBOCTH, CHJIBI KHCJIOT W OKHCIUTEIBHOW aKTHBHOCTH B
psiny HCIO— HCIO2,— HCIO3—HCIO4. B kakux cpemax MposBISIOT OKUCIUTEIbHBIC CBOWCTBA: a)
THITOXJIOPUTHI; 0) XmopaTtel? Hamucarh ypaBHeHMs peakinu OpoMaTa Kajius ¢ OpOMHIOM Kaius B
CEPHOKHCIION Cpejie ¥ YPaBHITh HOHHO—3JIEKTPOHHBIM METOIOM.

6. OO0bsichuTh u3MeHenue cuiibl kuciot B psagy HF—HCI—HBr—HI. Kak u moyemy u3MeHsOTCS
TEPMHUYECKasi YCTOMUMBOCT U BOCCTAHOBHUTENbHAS aKTUBHOCTD B PALY

HF—HCl—HBr—HI?

7.  Hamucarp ypaBHEHHE pEakIMU KPUCTAUIMUECKOI'O MOAUAA HATPUS C KOHLEHTPUPOBAHHOW CEPHOM
KHUCJIOTOM.
8. [lomyuenmne xmopa, 6pomMa u moma B nmaboparopun. Kakyro pons wrparoT xiop, OpoM U HOA B

OKHUCJIUTEIbHO—BOCCTAHOBUTENBHBIX peakuusax? Hamucars ypaBHeHUs peakuuil.
a) XJI0pa ¢ pacTBOPOM MIEJIOYH TIPU HArpeBaHUM; 0) XJIOpa ¢ pacCTBOPOM HOA;
B) M0JIa C XJIOPHOBATOM KHCIOTOA.
9. OOBSACHUTH NU3MEHEHHE OKHCIIUTEIbHO—BOCCTAHOBUTEIILHBIX CBOWCTB B Py
Fz—C|2—BI’2—|2.
Hanwucats ypaBHeHHE peakuu 1oaa ¢ 6poMOM B BOZHOM PacTBOPE.

10. 3akoHunTh  ypaBHeHHWs  clenylomux — peakiuid.  Koadpduuumentst B OKHCIUTENBHO—
BOCCTAaHOBHUTENBHBIX pEAKIUSAX, IPOTEKAIOIMX B BOJHBIX pAacTBOPAaX, pPacCTaBUTh HOHHO—
HIIEKTPOHHBIM METOIOM:

a) KCI1Os3+ I, + H,SO4 = )1) KIOs3+ Kl + H,SO4 = H) KBr + KBrOsz+ H,SO4 =
6) KCIO3+ Bro+ H,SO4 = e) FeCl; + Kl = n) PbO; + HCl(xon1.) =

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

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

Bonpocel 01s noozomoeku (konnoxeuym):

1. 3akoHOMEpPHOCTH B H3MEHEHHHU JIEKTPOHHON KOH(BHUTIYpAIlUH, BETUYMH PaHyCOB, SHEPTUH HOHU3AIIHH,
CPOJICTBA K JIEKTPOHY, XapaKTEPHBIX CTENIEHEN OKUCIIEHHSI, AIEKTPOOTPULIATEIEHOCTH M KOOPAUHAIIMOHHBIX
YHCeN aTOMOB P —3J1eMeHTOB VI rpymiisl.

2. 3aKOHOMEPHOCTH B U3MEHEHUH (PM3UYECKMX CBOWCTB MPOCTHIX BELIECTB: DHEPTHS KPUCTAILIMYECKON PELIETKH,
Temneparypa (a3oBeix npeBpamieHni. [lodydeHue TPOCTHIX BENIECTB W3 NPUPOJIHBIX COCIMHEHHM.
[IpuMeHeHne XaJlbKOT€HOB M UX COCAMHEHHM.

3. Bogopomnbie coeauHenus. Ilapamerpbsl Mosiekyn HpD (iMHa W JHEPrusl CBS3H, BAIEHTHBIH Yrodj),
3aKOHOMEPHOCTH M3MEHEHHUsT (PU3MUECKIX CBOMCTB (JIMTIONBHBI MOMEHT, SHEPT S JUCCOILMAIINH, TEMIIepaTypa
($a30BBIX MEpPEeX0/0B). 3aKOHOMEPHOCTH B M3MEHEHMHM KHCJIOTHBIX M BOCCTAHOBUTENBHBIX CBOWCTB
XaJIbKOT€HOBOJIOPOJIOB.

4. CoenvHeHHs XaJIbKOTEHOB ¢ KHCI0pooM. ComocTaBieHie CTPOEHUs U CBOMCTB okcuaoB D02 1 D0s. YcnoBus
okucaenus SOz B SO3z. Oxcokucnotsl H2.SO3 1 HoSO4: cTpoeHne aHMOHOB M XUMHYECKHE CBOHCTBA.



5. Tonyuenue, cTpoeHHE W OKHMCIUTENbHBIE cBoMcTBa HpSOs. Tepmuyeckas yCTONUMBOCTH Cyb(aToB.
ComnocraBieHrne CHIIBI KHCIIOT, TEPMHYECKOW YCTOHYMBOCTH M OKHCIHTEIHHONH AaKTUBHOCTH OKCOKHCIIOT
H>SOsu HoSO4. OcobeHHOCTH CTPOCHHS U CBOMCTB OpTOTEILTypoBOi KuciaoThl He T€0s. MHOr0OOOpa3ue KUcioT

CepBl.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.

3.

CrpoeHre MOIIEKYNbl O30HA COTJIACHO METOJy BAJICHTHBIX CBsi3eil. YKa3aTh CTENCHb OKUCIICHHS
KHCIOpoJia B 030He. HamnmcaTh ypaBHEHHE peakilii 030HA ¢ HOAUIOM Kallisl B KUCIIOH Cpejie.

CTeneHH OKHUCJICHUS CEPbl B COCAUHCHUAX. OOBSICHUT, HA OCHOBAaHHH CTPOCHUA aToOMa. Kakune
CBOICTBa IIPOABIIACT CEPA B OKUCIIUTEIIEHO—BOCCTaAHOBUTCIIbHBIX peaKHI/IHX?

Hanucats ypaBHeHUS peakiuil cephl:

a) C KOHIICHTPUPOBAHHBIM paCTBOPOM IECII0OYH;

0) ¢ KOHIICHTPUPOBAHHON a30THON KHCIIOTOM.

YPaBHHTL HNOHHO—D3JICKTPOHHBIM METOIOM.

4.

OOBsCHUTH XapakTep M3MEHEHHs CHiibl KUCHOT B psny H.S—H.Se—H,Te. Hanucars ypaBHeHUs
peaxuuii Tuaposn3a cynb(uaa HaTpUsl ¥ CeJICHWAA HATPUsl B MOJIEKYJIIPHOM M MOHHOM Buze. Kakas
U3 COJIEH TUAPOTN30BaHa B OOJIBIIEH CTETIEH! U ToYeMy?

Kak u nmoyemy M3MeHsETCs TepMUYECKas YCTOMYMBOCTE M BOCCTAHOBUTENBHAS aKTUBHOCTH B PALY
H,S—H,Se—H,Te?

Kakme cBotictBa mposBiIsitoT coefuHeHus cepbl ([V) B OKHCIMTENThHO—BOCCTAHOBHTEIHHBIX
peaxmusx? [louemy? Hanmcats ypaBHeHHs peakiuii cynbhuTa HATPUS:

a) ¢ IMXPOMATOM KaJlisl B CEpHOKHCIION cpene;

0) ¢ IIMHKOM B PacTBOPE XJIOPOBOJOPOTHON KUCIOTHI.

ypaBHﬂTb HNOHHO—3JICKTPOHHBIM MCTOJOM.

7.

10.

ConocTaBuTh KUCIOTHO—OCHOBHBIE U OKHCIHUTEILHO—BOCCTAHOBUTENILHBIE CBOMCTBAa OKCHIOB CEPbI
(IV), cenena (IV) u temnypa (IV). Hanucats ypaBHEHHE PEakiliK CEJIEHHUCTON KHUCIOTBHI ¢ OKCHIOM
cepsl (1V).

BzanmopeiicTBue paz0aBIeHHONW W KOHIIEHTPUPOBAHHON CEpHOM KMCIOTHI ¢ MeTayuiamu. HammcaTsb
ypaBHEHUS peakuuil pa30aBIeHHON U KOHIIEHTPUPOBAHHOM cepHoi kucioTsl ¢ Fe, Zn, Cu.
Crpoenne, nmonydenue u cBoicta SOCl, u SO,Cl,? Hazsats 311 coequuenus. Hamncars ypaBHEHHUS
peaKIuii THAPOIN3a ITUX COSAMHEHHI B MOJICKYJISIPHOM BUJIC.

Kakue crenenn oKHCIeHUS MPOSBISIET cepa B THOCY Ib(ar—roHe? [IpuBecTr CTpYKTYpHYIO QOpMYITy
THOCYTb(aT—H1oHa. Hamucars ypaBHEHUs peakiuil THOCYIb(aTa HaTpus:

a) ¢ pa30aBJIEHHOW CEPHOM KHCIIOTOM;

0) ¢ XJIOpOM B BOJTHOM PacTBOpE,

B) C MOJIOM B BOJTHOM PAacTBOPE,

r) Opomua cepedpa ¢ U30bITKOM THOCYJIb(aTa HATPHUS,

Il) ¢ N30BITKOM OpOMa B BOJTHOM PacTBOPE;

€) C XJIOPOBOIOPOTHOM KHCIOTOH.

11.

12.

Oco0eHHOCTh CTPOEHHUs MEPOKCOCEPHBIX KHUCIOT. CBOMCTBAa MEPOKCOCEPHBIX KHUCIOT B
OKHCIIUTEIbHO—BOCCTAHOBUTENbHBIX  peakuusax?  Hamucate — ypaBHeHHMs — peakuuil
MEPOKCOIUCEPHON 1 MEPOKCOMOHOCEPHOM KHCIIOT C BOJIOM.

CBoiicTBa coiel IIEPOKCOCCPHBIX KHCIOT B OKUCIUTCIBHO—BOCCTAHOBUTCIIBHBIX peaKI_II/ISIX?
Hanwucats ypaBHeHHSs peakii HEpOKCOANCYIb(aTa aMMOHUS:

a) C paCTBOPOM HMOJM/IA KaJIus;

0) ¢ pacCTBOpPOM HUTPHUTA KaJTHSI.

ypaBHHTL HNOHHO—3JICKTPOHHBIM MCTOJOM.

13.

3aKOHYUTE U YpPaBHATb HOHHO—J3JICKTPOHHBIM MCTOJOM CJIICAYIOIINC PCAKIIUH:

a) Na,SO3z + Na,S + H,SO, =
0) NaxS203 + 12 =
B) Na,SO3 + (NH4)23203+ H,O



r) H2SO4(konm.) + Pb =

1) H2SOs(komm.) + Ag =

e) H,SeO,+ Ag =

x) Na,S,03(u36.) + Cl, + H,0 =
3) K>S0+ Kl =

I/I) Na,S,03 + C|2(I/136.) + H,0 =
k) NaS;03(u36.) + Bro + H.0 =

MMPAKTHYECKOE (CEMMHAPCKOE) 3AHATHE Ne 5-6: «p—3JieMeHTbI V rpynmbl. A30T.
Dochop». (4 yaca)

Bonpocul 013 noozomoexu (Konnoxkeuym):

1.

3aKOHOMEPHOCTH B HM3MEHEHHH DJJEKTPOHHOW KOH(GUTYpaluW, BEIHYUH pPaTUyCOB, JHEPTUH WOHHU3AINH
aTOMOB, CpPOJACTBa K DJJIEKTPOHY U DJIEKTPOOTPHIATEIBHOCTH. XapaKTepHble CTEIEHH OKHUCICHUS U
KOOPJAMHAIIMOHHBIC YKCa. 3aKOHOMEPHOCTH B U3MEHEHUH KOOPIUHAIIMOHHOTO YKCIIA, TPOYHOCTH OJUHAPHBIX
(3-9), mBoitabIX (3=D) u TpoitHbIX (D=D) cBsa3eil. OCHOBHBIC MIPUPOIHBIC COSTUHEHIS, IPUHIIUAIIB TTIOTYISHHUS
13 HUX a30Ta, (pocdopa, MBIIIBIKA, CYPHMBI, BACMYTA.

Pone coenunenuit azora u docdopa B 3Kkonoruu U B OMoNOrmueckux mnporeccax. [IpuMeHeHue TPOCTHIX
BEIIECTB.

Crpoenune Oenoro, xkpacHoro u dYepHoro (ocdopa, MBIIBIKA, CYpbMBI U BHCMyTa. 3aKOHOMEPHOCTH B
M3MEHCHUHU (PU3NYECKUX U XUMHUYECKHX CBOWMCTB MPOCTBIX BEIIECTB. METOMBI CBI3BIBAHMS MOJICKYJISIPHOTO
azoTa.

CrpoeHue W 3aKOHOMEPHOCTH B M3MEHEHUHN (DM3MUYECKUX M XMMHUYECKHUX CBOWCTB BOJOPOIHBIX COCTUHEHHUN
OHiz. IlomydyeHne U cBoiicTBAa aMMHaka: aBTOMOHM3AllMA, pPEAaKIUM 3aMELIEHUs, aKIEeNTOpPHBIE
(mpoTonmuTHYECcKOE B3aUMOJIEHCTBHE C BOJOH), JOHOPHBIE (00pa30BaHWE aMMHAKAaTOB) M BOCCTAHOBUTEILHBIC
cBoiicTBa. Tepmudeckass yCTOHYHMBOCTH coieii amMMoHHA - ¢ocdaroB, XJIOPHIOB, CyTb()aTOB, HUTPATOB,
HuTpuToB. ComocTaBieHue cTpoeHus U cBoicTB ammuaka NHs ¢ runpoxcunamuna NH2OH u runpasuna NoHa
(KUCTIOTHO-OCHOBHBIX M OKHCIIUTEIHFHO-BOCCTAHOBUTENIBHBIX). CTpOEHUE U CBOMCTBA a30THCTOBOIOPOIHOMN
KHCIIOTEL.

[lomyuenue, coctaB, CTpOeHHE W 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB okcuioB azora: N.O, NO, N»Os,
NO2, N20s u N2Os. TepMudeckoe pasziiockeHUe HUTPATOB MeTauIoB. [loydeHue, cONOCTaBICHUE CTPOCHHS U
cBoiictB azorucrod HNO; u azotHoii HNOs Kuciaor: TepMOAMHAMUYECKash YCTOMYMBOCTH, KHUCIOTHBIE U
OKHCIIUTEIIbHO-BOCCTAHOBUTENLHBIE CBOMCTBA BOJIHBIX PaCTBOPOB.

3aBHCHMOCTh COCTaBa MPOAYKTOB B3aMMOJICHCTBUS a30THON KHUCIIOTHI ¢ MeTayiaMu oT KoHIeHTparuun HNO3z u
MIPUPOJIBI METaLIA.

[lomyuenue, cormocTaBieHHEe  KHUCIOTHO-OCHOBHBIX, OKHCIUTEIHFHO-BOCCTAHOBUTENBHBIX  CBOWCTB U
TepMuueckoil yctorumBocTu kucior HsPO,, H3POs, H3POas. B3aumopeiictBue dochopHoro anrumpuia c
Bogoi. I[lomudochopupie kuciaorel. OpTO-, THPO-, JTUHEHWHBIE WIMKIMYECKHE MeTa-, Moarudocdarsl.
Bsaumogeiicteue pactsopumsix coneid HsPO2, HsPOs, HsPO4 ¢ AgNO:s.

OCOOEHHOCTH KHCIIOTHO-OCHOBHBIX W  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX CBONCTB OKCOCOETUHEHUI
MBIIIBSKA, CYPbMBI U BUCMyTa. OOIHe TEHACHIIMN B N3MEHEHUH CTPOCHUS M CBOWCTB OKCHIIOB U OKCOKHCIIOT
p- onemeHToB S5—o0if rTpymmel Ilepuoamueckoil  cMCTeMBl  (KHCIOTHO-OCHOBHBIX W OKHCIHUTEIHHO-
BOCCTaHOBUTENBHBIX).

Ilucomennoe oomawinee 3ad0anue (ynpary;crnenus):

1. Pasnoxenue comeit ammonus. HamucaTh ypaBHEHHS PEAKIUH TEPMHUYECKOTO Pa3IOKCHHUS
cnenyromux coneii ammonus: NH4Cl, (NH4)3POs, NHiNO,;, NHiNOs, (NH4).Cr,0;. Kakwe u3 stmx
peaKuHﬁ SIBJIIAOTCA OKI/ICHI/ITCHBHO*BOCCT&HOBI/ITCHBHBIMI/I?

2. Bo3MOXHBIEC U XapaKTepHbIE CTETIEHU OKUCIICHHs a3oTa. [ upasuH, mojdy4eHue, CBOHCTBA.

3. Bo3MOXHBIE M XapaKTepHbBIE CTEIEHH OKHCICHUS a30Ta. [ MIOpoKcWiIaMuH, IOIyYeHHe, CBOMCTBa.
Hanucars ypaBHeHUs peakuil THAPOKCUIIAMHHA:

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



CBolCTBAa a30THCTOM KHCJIOTBI M €€ COJICH B OKHCIUTEIHBHO—BOCCTAaHOBUTCIBLHBIX PpCaKnuiax.

Hanwucats ypaBHeHNS peaKiii HUITPUTA KaJIUs:

a) ¢ cynabdarom xene3a (II) B cepHOKuCON cpene;

0) ¢ IepMaHTaHATOM KajIus B HEHTpabHOI cpere.

YPaBHﬂTB HOHHO—J3JICKTPOHHBIM MCTOI0OM.

5.

A30THast KHCIOTAa. CTpOCHI/IC MOJICKYJIBI, B3aHMOI[eI>iCTBPIC C MCTaJZlaMH B 3aBUCHMOCTH OT

KOHIOCHTpAalNKU KUCJIOThI U aKTUBHOCTH MCTAJIJIOB. HpI/IBCCTI/I IMPUMEPHI.

KakoB cocTaB 1 MEXaHH3M OKUCIHTCIHLHOIO ﬂeﬁCTBHﬂ «uapcxoﬁ BOILKI/I»? Hamucats YpPaBHCHUA peaKuHﬁ:

a) KOHIICHTPHUPOBAHHOM a30THOM KHUCJIOTHI ¢ KOHIICHTPHUPOBAHHOHN XJIOPOBOAOPOIHON KHCIOTOM;

0) «I1apCcKOit BOIKHY C 30JI0TOM.

ypaBHﬂTI) HNOHHO—3JICKTPOHHBIM MCTOJOM.

7.

10.

Oxcunpl a3zora. Hanmcate ypaBHEHHSI peakiMid TEPMHUYECKOTO PAas3yIOKEHHS CIIEAYHOIINX
uutpatoB: KNOsz, Cu(NOs);, Bi(NOs)s, AgNOsz.CoenuHEHHS MBIIMIBIAKA H CYPbMBI C
BozmoponoM. [lomyueHue, ponb B OKHCIMTEILHO—BOCCTaHOBHUTENBHBIX peakuusax? IIpuBectu
npumepsl. Hanucats ypaBHeHHE peakLuy ONpeesIeH s MbIIIbsiKa [0 MeToay Mapia.
OxapakTeprn30oBaTh H3MEHEHHE KHCIOTHO—OCHOBHBIX CBOWCTB B psimy HNO—H3POz—
H3ASO3—Sb(OH)3—Bi(OH)3.

Hammcats ypaBHeHus peakuuii B MOJICKYJSIPHOM M HOHHOM BHJAE, IOATBEPXKIAOIINE
amgorepHsie cBoiicTBa Sb(OH)s.

YeM 0OBSACHSETCS OKUCIUTEIbHO—BOCCTAHOBUTENbHAS IBOMCTBEHHOCT COCIUHEHUM MBIIIbSIKA
(111)? Hancats ypaBHEHUS peakIliii apceHHTa HATPHS:

a) ¢ cynedarom meau (1) B memnodnoii cpene;

6) ¢ xmopuaom onosa (II) B BogrOM pactBope HCI.

YPaBHHTL HNOHHO—3JICKTPOHHBIM METOJOM.

11.

12.

13.

Oxapaktepu3oBath u3MeHeHue xapaktepa cBsizd B piay NClz—PCls—AsCl;—SbCls—BiCls.
Hanumcats ypaBHEHHsI peakiiii THIPOIN3a B MOJICKYJIIPHOM U HOHHOM BHJIE, YKa3aTh YCIOBUSI
HX NPOTCKaHUA.

CpaBHUTh OKHCIUTENBHYIO AKTUBHOCTH COCJUHCHHI: HUTpaTa HaTpusi, ¢ocdaTra HATpus,
apceHaTa HaTpus, BUCMyTara HaTpus. HamucaTe ypaBHEHHE PEaKLMU BUCMYTaTa HaTpUs C
cynbdarom mapranua (II) B cepHOKHCIOi cpene. YpaBHATE HOHHO—3JIEKTPOHHBIM METOIOM.
B3anMozeiicTBuE MBIIIBSIKA, CypbMBI U BUCMYTa ¢ KUciioTamu. Hanucars ypaBHEHUs! peakuui
MBIIIBSAKA, CYPbMBI U BUCMYTa:

a) ¢ KOHIICHTPUPOBAHHOM CEpHON KHUCIOTOW IIPU HarpeBaHUH;

0) ¢ KOHIICHTPUPOBAHHON a30THOW KHCIIOTOM MPU HArPEBAHUU.

ypaBHHTL HOHHO—3JICKTPOHHBIM MCTOJOM.

14. Kakne n3 mepeuncineHHsIx CyiabpumoB: As;Ss, ShySs, Bi:S; 0b6pasyior Troconmu? Hamwmcats
YpaBHEHUS peaKIui MOTyYSHHsI COOTBETCTBYIOIUX THOCOIIEH.

15. 3aKOHYUTH YpaBHEHUS CIEIYIONINX OKUCIUTEIIbHO—BOCCTAHOBUTEIBHBIX pEAKIUN (11
peakuuii, TPOTEKAIOIIMX B BOJHBIX pAacTBOpax, KOIPQUIMEHTH pPacCTaBUTh HWOHHO—
AJIEKTPOHHBIM METOJIOM):

a) As + HySO4(xoH1.) =

0) Ko2HPO3z + KMnOs+ HaSO4 =

B) Bi(NO3)3+ SnCl, + NaOH(u36.) =
r) Sb + H2SO4(kon1., ropsyas) =

1) Bi + HNOs(koH1L.TOpsiuas) =

e) AsHz+ KMnO4 + H,SO4 =

k) Bi2O3+ KOH + KNO3 =

3) HNO; + HCI + Pt =

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

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



MPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 7: «p- 3JieMeHTHI IV rpynnbi». (2 yaca)

Bonpocul 01s noozomoexku (Konnoxeuym):

1. 3akoHOMEpHOCTH B HM3MCHCHHH JJICKTPOHHON KOH(MHUIYpalMd, pa3MepoB aTOMOB, SHEPrHU HOHU3AIIUH,
CPOZCTBA K DJIEKTPOHY, 3IEKTPOOTPULATEILHOCTH, XapAKTEPHBIX CTENICHEH OKUCIEHHS U KOOPAWHAIIMOHHBIX
YKCEeNl ATOMOB.

2. OCHOBHBIE TIPUPOJIHBIE COEIMHEHHs, TIPUHIMIIBI TOMyYEHHsI U3 HUX yriepoia, KpeMHHs, TePMaHus, OJIOBa,
cBuHLA. [IpuMeHeHne NPOCThIX BEIIECTB.

3. ®usnyeckHe W XHUMHYCCKHE CBOMCTBAa MPOCTBIX BEIIECTB: B3aHMOJACHCTBHE C pa30aBICHHBIMH |
KOHIleHTpupoBaHHbIMU  pactBopamu  HCl, HNOs;, H,SOs, NaOH, wmertamnamu, HemeTamiamu.
[MonynpoBoJHUKOBBIE CBOMCTBa KpeMHUs W Tepmanus. [Ipounocts 9-3, O-H, O-I' (I'-ranoren) u 5-0
cBs3eil. @a3oBble AUArpaMMbl MPOCTHIX BEIIECTB.

4. XapakTepHble CTCNICHH OKHCICHHS M KOOpAMHAIMOHHbIe umcrna B psay C—-Si—-Ge-Sn—Pb. Amwmas, rpaduwr,
KapOuH, GymiepeHs — monuMopdHbie popMbl yriepoaa.

5. BomopoaHble coeqMHEHNs SJIEMEHTOB 4-01 rpyIIsl. Pasjinyuune B peakIiMOHHOM CIIOCOOHOCTH YIIIEBOJOPOJIOB
CHJIaHOB.

6. Kucinopoaable coeguHeHns p-oeMeHToB 4-0i rpymmsl. Mosekynsl CO u CO2: moiyd4eHne, comoCTaBlIeHIEe
CTpoeHUs, (QU3UUECKUX H XHMHUYECKHX (B3ammopeiicteue ¢ H>O, wmerammamu, OKHUCIHUTENBHO-
BoccTaHoBuTeNbHbIE cBoiicTBa, CO u CO Kak JTUTaHbl) CBONCTB.

7. Kap6ouwisl metawioB. Crpoenne u cBoiictBa HoCOs. TepMoauHamuyecKkas YCTONYMBOCTH KapOOHATOB.
Crpoenue u cpoiictBa SiO,. Conocrarnenue ctpoeHus u cpoiictB COz u SiO,, kapOOHATOB U CHIIMKATOB.
OCHOBHbIE TUIIBI CTPYKTYp CUIIUKATOB.

8. Crpoenre W CBOMCTBA IMAHOBOIOPOJA, POAAHOBOAOPOAA M WX TMPOM3BOAHBIX (tmaHux CN-, THOIMOHAT
(SCN)-uonsr). Cynb(uasl repMaHus, 0J0Ba U CBUHIIA.

9. 3aKOHOMEPHOCTH B M3MEHEHUHM CTPOCHMSI U XMMHUYCCKUX CBOWCTB OKCHIIOB U ruapokcuimoB Ge, Sn u Pb
(TepmoarHaMHUYECKask yCTOWYNBOCTh, KUCJIOTHO-OCHOBHBIE M OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA).

Iucomennoe oomauinee 3a0anue (YnparcHeHusn).

1. [Toydyenue u cBolicTBa OKCUIOB yriiepoaa. OTBET MOATBEPIUTH YPABHEHUSAMHE PEAKITHIA.

2. [lony4yenue u cTpoeHUE LUAHOBOAOPOAHON KUCIOTHL. [{nanuasl. OTBET NOATBEPAUTH YPAaBHEHUSIMU
peaKLuid.

3. Kpemnunii. CTpoeHue atoma, XapakTepHble CTEIIEHU OKUCIIEHUS, XMMUYECKasi akTUBHOCTh. Hanucats

YpaBHEHUS pPEaKIIHiA:
a) KpeMHHUS C KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTOH B MMPUCYTCTBHH(TOPOBOIOPOTHOMN KHUCIOTHI
0) KpeMHHS C paCTBOPOM IIIEIIOUH;
B) TeTpadTopuIa KPEMHHUS C BOJIOM.

4.  Tlomyuenue cepoyriepona v THOKapOOHaTOB. CBOIICTBA THOYTOJIEHON KHUCIIOTHI.
5. Knaccudukanus kapOumoB MeTayuioB mo tumy ces3u. [lomydenue kapobunos. Hamucats ypaBHEHUS
peaKLuii:

a) kapOua Kamblus ¢ BOJOH;
0) kapOua aIFOMUHUS C PACTBOPOM IIIECIIOYH;
B) KapOuJa afOMUHUS C XJIOPOBOAOPOIHON KUCIOTOM.

6. Kak u moyemy M3MEHSIOTCS TepMHUYecKass YCTOHYMBOCTh U BOCCTAHOBHTENBLHBIE CBOIMCTBA B PSIIY
CH4—SiH4—GeH4—SnH4?

7. Hamucarp ypaBHEeHUs peakUMii OJy4YeHHS CHJIaHa U €r0 B3aUMOAEHCTBHSI C pACTBOPOM IIEIOYH.

8. Kak u moyeMy HM3MEHSIOTCS KHCIOTHO—OCHOBHBIE CBOMCTBA ruapokcHaoB B psay C(IV)—Sn(1V)?

HamucaTs B MONIEKyIIpHOM ¥ HOHHOM Bujle ypaBHeHus peakuuii Ge(OH)a:
a) C pacTBOPOM IIICJIOYH;
0) ¢ XJIOPOBOJAOPOHON KUCIIOTOH.



MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAATUE Ne 8: «p—3jieMeHTHI 111 rpynnbpy. (2 yaca)

Bonpocul 01s noozomoexku (Konnoxeuym):

1.

~

3aKOHOMEPHOCTH B WM3MCHCHUHU DJICKTPOHHON KOH(UTYpalud, pa3MepoB aTOMOB, JHEPIHU
HOHU3ALUM, CPOJICTBA K DJIEKTPOHY, JJICKTPOOTPULIATEIBLHOCTH, XapaKTEPHBIX CTEHCHEH
OKHCIICHUS 1 KOOPAMHAIIMOHHBIX YHCET aTOMOB.

OcCHOBHBIE TIPUPOIHBIE COSAMHEHNS, PUHIIMITEI ITOYIeHUS U3 HUX 0Opa, aTfOMHHUSA, TaJUTU,
uHaus, Taus. [IpuMenenre npocThiX BEMIECTB.

XapakTepHble CTEIIEHH OKHCJICHHA M KOOpAMHAIMOHHBIE uucia Oopa. Kpucrammmuaeckas
CTPYKTypa, (u3ndecKue W XUMHUYeckue cBoiicTBa Oopa. IlomydeHume, cTpoeHme, CBOWCTBa
nubopana BoHs.

[omyuenue, 0COOCHHOCTH CTpOEHUS U cBOMCTBa B2O3 1 OOPHBIX KUCIOT. 3aBUCUMOCTh COCTaBa
MIPOJYKTOB MOJMMEpHU3aIui 0kcobopaToB oT pH cpempl 1 KOHIIEHTPAITHH.

JlnaronanbHOE CXOACTBO OOpa W KPEMHHUs Ha MPUMEpPE THIPUIOB, TaJIOTCHUIOB, OKCUIOB U
okcokuciioT. COmoCTaBIIEHUE CTPOCHUS U CBOMCTB OOpaToB, KapOOHATOB M HUTPATOB METAJLIIOB.
[Tomyuenue Oopa u3 IpUPOAHBIX coenuHeHn. [[puMenene Oopa i ero COeTMHEHNH.
[Tomyuenue, pu3mueckre 1 XUMHUIECKHAE CBOWCTBA AIFOMUHUS, TAJUTUS, HHIVS W TaJLIIHSL.
3aKOHOMEPHOCTH B CTPOCHWH, TEPMHUYECKOM YCTOWYMBOCTH, KHUCJIOTHO-OCHOBHBIX U
OKHUCIIUTEIbHO-BOCCTAHOBUTENHFHBIX CBONCTB COCIWHEHHM JIIIEMEHTOB B CTENEHH OKHCIICHUS
+3: OKCHIIBI, THIPOKCHIBI, TaIOTeHUIbI. KOMIUTEKCHBIE COeTMHEHUS AIFOMUHUS, TaJUTNS, HHIAS
H TaJll1ys. FI/I[IpI/III ATIOMUHUSA 1 aJIIOMOTUAPU/ILI HICJIOYHBIX 3JICMCHTOB.

Iucomennoe oomawinee 3a0anue (YRpadscHenusm).

1.

2.

3.

[lomyuenue, cCBOWCTBA U MPHUPOJIa XUMUYECKOW CBSI3U TaIOTEHUIOB Oopa. Hammcats ypaBHeHHS
peaximii tuaposnsa BFs u BCls.

[lomyuenmne mubopana. IIpupoma xumuyeckoi cBs3u B auOopaHe? Hamumcath ypaBHEHHE peakiiu
JIuOOpaHa ¢ BOJIOM.

Bopnas kucnota, nomydeHue, cBoiictBa. BzanmoneiictBue 60pHOI KHCIOTHI:

a) C M30BITKOM ITICITOYH;

0) ¢ HEeTOCTAaTKOM MIeN04H (TIPUBECTH YPaBHEHUS pPEaKIInii)

4.

KauecTtBeHHble peakiiuu Ha 00p, XapakTepHbIe Al OOpHOI KUCTIOTHI U ee coneil. [IpuBectu
YpaBHEHUSI  COOTBETCTBYIOIIMX  peakiud. [IpumeHeHne  JaHHBIX  peakuuid B
dapmarieBTUUECKOM aHanu3e. HamucaTe ypaBHEHHsS peakiui THApoin3a TeTrpabopaTa
Hatpus (I u Il cranun).

I'uaposu3 ranorennio p—anementoB |l rpynmer. Hanucars ypaBHenust peakuuii ruaposmsa BCls u
AIlCl3. O6BACHUTH TPHYUHY TOTO, YTO THAPOJIU3 IPOTEKAET MTO—Pa3HOMY.

Bsaumoseiicteue 6opa W amroMuHHs ¢ KuciaoTamu? Hamucats ypaBHEHHS COOTBETCTBYIOIIHX
peaKiuii ¥ paccTaBUTh KOAPPHUIMEHTH HOHHO—3JIEKTPOHHBIM METOJIOM.

AuoMoKaneBble KBacibl. Hamucars ypaBHEHHs peakiuil IMOJydeHUs] KBAaCI[OB, UX HOHHU3AIUH B
BOJITHOM PacTBOPE U B3aUMOJICHCTBUS:

a) ¢ M30BITKOM PacTBOpA IIEI0YH;

6) ¢ pacrBopom BaCls.

8.
9.

10.
11.

TIpumeHeHne amoMOKaIMEBbIX KBACLIOB B MEAUIIMHE.

KucinoTHo—0CHOBHBIE CBOMCTBA THAPOKCUAOB O0Opa W alfOMUHUS, UX cpaBHeHHE. Hammcath
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKUUN, JOKA3BbIBAIOIINX ITU CBOMCTBA, B MOJIEKYJISIPHOM U
HOHHOM BHJIE.

[Mony4yenune u ruaponu3 Oypsl. XUMUYECKHE OCHOBBI IPUMEHEHHS COSAMHEHMH O0pa B MeUIInHE?

3aKOHYMTH  ypaBHEHWs  cieAyrommx  peaknuii.  Kod(d¢uimeHTsl B OKHCIHTENHLHO—
BOCCTAHOBUTENBHBIX PEAKIHSIX, MPOTEKAIONMX B BOAHBIX pacTBOpax, MOAOOpaTh HOHHO—
JJIEKTPOHHBIM METOJOM:

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



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

r) Al + HNOj3 (ouens pas3basi.) =
1) HsBOsz;+ KOH(uegocr.) =

e) H:BO3z+ KOH(u30biTOK) =

)X() Na,B4O;+ H,0 =

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

n) Nas[Al(OH)s] + HCI(u36.) =
K) C) AlClz; + Na,COs+ H,0 =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 9: «s-3j1eMeHTHI 1, II rpymm». (2 yaca)

Bonpocut 013 noozomoexu (Konnoxkeuym):

1.

2.

IS

3aKOHOMEPHOCTH B M3MCHEHHH D3JICKTPOHHBIX KOH(UTYpanuii, BEITMYUH PaJHyCOB, SHEPTUH
HMOHU3AIIMH ATOMOB.

OcoOCHHOCTH JUTHS. ODHEPTHS KPUCTALIMYCCKOW peIeTKH, (QU3NIECKHE W XUMHUYCCKHE
CBOMCTBA MPOCTHIX BellecTB. OCOOEHHOCTH B3aMMOCHCTBHUS IIEIOYHBIX METAJUIOB C BOJIOH IO
PpALy JTUTUH — LE3UH.

3aKOHOMEPHOCTH B CTPOCHUM U CBOMCTBAxX (TepMHUYECKasl yCTOMYMBOCTD, KUCIOTHO-OCHOBHBIE
CBOICTBa) OCHOBHBIX THIIOB COEIWHEHHH: OKCHJIOB, IEPOKCHIOB, THAPOKCUIOB, KapOOHATOB,
ranoreHnaoB. OCOOCHHOCTH KOMITICKCHBIX COCJMHEHHH INENOYHBIX 3JieMeHTOoB. [lomydyeHue
LIETIOYHBIX METAIJIOB W3 NPUPOAHBIX coenuHeHuil. [IprMeHeHne menoyHBIX METauIOB M HX
COEIMHEHH.

Ocob6ennoctn  Oepwutus. IlomydeHwe mTPOCTHIX BEMIECTB M3 MPUPOAHBIX COCIMHEHHH.
I'mopoxkcuasl Oepuiuiust W MarHus: CTPOEHHE, KUCIOTHO-OCHOBHBIE CBOWCTBA, pEaKLUH
npoTtonu3a 1 koHaeHcanuu noHoB Be (1) u Mg (II). KapOonate Gepuimns 1 MarHusl.
3aKOHOMCpHOCTI/I B CTPOCHHHU U CBOMCTBaX OCHOBHBIX THUIIOB COCILI/IHCHI/Iﬁ IICJIOYHO3EMCEIIbHBIX
AIIEMEHTOB: OKCHJIOB, THPOKCHIOB, KApOOHATOB, TaJIOTCHUIOB.

JlmaronanbHOE CXO/ICTBO TUTHI — MarHAW; AUarOHAIBHOE CXOJICTBO OSPHILTHI — aTFOMHUHHIM.
HpI/IMCHCHI/IC 6CpI/IJIHI/I$1, MarHysi 1 meJIOYHO3EMEIIbHbBIX 3JIEMEHTOB.

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).

1.

Kak n3mensoTcs paguyc atoma, SHEPIHsl MOHM3ALMH, SHEPTHsl THApATallid M XUMHYecKas
aKTUBHOCTD B psiny Li — CS? OTBeT MoATBEpAUTh YPaBHEHUSIMU PEAKIIUIA.

Kak n3mensaoTcs paguyc atoma, SHEPrHs MOHH3ALWHU, SHEPTHs THApAaTallid U XUMHYecKas
aKTUBHOCTD B psiy Be — Ba? OtBer moaTBepauTh ypaBHEHUSIMH pEaKIUii.

OxapakTepr30BaTh OTIMYHUS CBOWMCTB Be oT cBoiicTB npyrux s—osnemeHtoB Il rpymmsi?
OOBSCHUTH MPUYMHY [TOJ00OHBIX OTJMYMi. HanucaTh ypaBHEHUS peaKIuid:

a) OepwUTHs ¢ PACTBOPOM IIETOYH;

0) rumpokcuaa OEPHUILIHS C PACTBOPOM IIIETIOYH.

Kak u3MeHSIOTCS KHMCIOTHO—OCHOBHBIE cBoiicTBa B psay Be(OH), — Ba(OH); u mouemy?
Hanmcats ypaBHeHuMs peakumi, noarBepxkaarommx amdotepasie cBoiictBa Be(OH): B
MOJIEKYJISIPHOM U HIOHHOM BHUJIE.

Hamucatp ypaBHEHUs peakuuii mepokcuua 6apus:

a) C CepHOU KUCIIOTOM;

0) ¢ pacTBOpOM HHUTpaTa cepedpa;

B) C pacTBOPOM HOAWA KaUs B IPUCYTCTBUH XJIOPOBOIOPOJHON KHCIOTHI.

VYka3arp, Kakre CBOMCTBA MPOSBISIET MEPOKCHA 0aprs B KaXI0H peaKiiu.

Kycouek Hatpus momectwiiu B BoAHbIH pacTBop cynbdarta menu (I). IIpu stom HabGmronanocs:
a) BBIZICJICHHUE ra3a, 0) BhINAJCHUE TOJIy00ro 0cajiKa, B) U3MEHEHHUE IIBETa 0CaIKa OT I'OJIy0oro K
yepHoMy. Hanwmiwre ypaBHEHHS BCEX YKa3aHHBIX PEaKIIUH.

Kaxue cBoiicTBa ruapokcuia JUTHS OTIMYAIOT 3TO COEIMHEHHE OT TMIPOKCHIOB OCTaJIbHBIX
IeTI0YHBIX MeTayutoB? JlaiiTe 00bsSCHEHHSI Ha OCHOBE MOJIAPU3AIMOHHBIX TIPEACTABICHHN.



Ykaxkute 0OmIe CBOWCTBA W Pa3IWuds B CBOMCTBaX KapOOHATOB W THIPOKApOOHATOB S-
anemenToB I u Il rpynm (TepMmudeckas yCTOWIHUBOCTh, PACTBOPUMOCTL B BOJIE, OTHOIIEHUE K
KUCIIOTaM | mienodam). Hanummure ypasHenus coOTBETCTBYrOMMX peakuuid. [louemy NaHCO3

cymiecTByeT B Bujie TBepoi conu, a Ca(HCO3), — Tombko B pacTsope?

NMPAKTUYECKOE (CEMUHAPCKOE) 3AHATHUE Ne 10: «d—u f-3;ementsl I rpynmbi». (2

yaca)

Bonpocul 013 noozomoexku (Konnoxeuym):

1.

2.

3aKOHOMEPHOCTH B H3MEHEHHHU JIEKTPOHHBIX KOHMOUTYpanuid, paanycoB, SJHEPTUH HOHU3AINH,
XapaKTEPHBIX CTCTICHEW OKUCICHUS M KOOPAMHAIIMOHHBIX YHCE aTOMOB.

Penkozemenpaple anemeHTsl (P33). JlanTammmHoe cCkaTtwe. XwWMHYeCKHe CBoiicTBa P30.
3aKOHOMEPHOCTH B CTPOCHHH M CBOWCTBaX OKCHIOB, THAPOKCHIOB. CXOJCTBO M pa3inHyue
xumud P33 u 3eMeHTOB 2-0i1 TpymibL.

Penxo3eMenbHBIE 37IEMEHTHI C MEPEMEHHOW CTENeHbI0 OKucieHusi, ocobenHoctu Ce(IV) wu
Eu(Il). Pazagenenne n mpumerenune P305.

AKTHHUH ¥ aKTUHHIBL. 3aKOHOMEPHOCTH B U3MEHCHHH OJJICKTPOHHOW KOH(UTypaIuw,
pPaauycoB, 3HEPIU MOHU3ALMU, XapAKTEPHBIX CTEIIEHEN OKUCICHUS, KOOPIAUHALMOHHBIX YUCEI
aKTUHUSA U akTUHUAOB. [lonrpynmer Topus u 6epkius. [lonyuenne, Gpusndeckne n XUMHIECKHE
(B3auMoIeHiCTBHE C KACIOTAMH, MIEI0YaMy, HEMETAJUIaM1) CBOMCTBA MPOCTHIX BEIIECTB.
AxtuHuasl. X mpuMeHeHHe B TexXHHKe. XapaKTepHble cTemneHH okucieHud. CoequHeHus
AKTUHUJ/IOB B BBICOKHX CTENICHSIX OKHCIICHHUS.

Iucomennoe oomauinee 3a0anue (YnparcHeHusn).

1.

[Nouemy kapOoHAT anrOMHHUS Henb3s, a KapOooHaTel d-3nemeHToB Il Tpynmbl MOKHO MONYYUTH TIO
0OMEHHBIM peaknusM B BogHOM pactBope? lIpuBeaure mpumeps! nBoiHBIX kKapboHaToB P3M. Kakoe
[IPUMEHEHUE OHU HAXOIAT?

PactBopumMocTs B Boje kpucTamtoruapatos coctaBa J9(SO4)3 - 8H0, rme O — d-amement III

TPYIIBI, PE3KO YMEHBIIIACTCS TP TOBBINICHUU Temrepatypbl. CaenaiTe BbIBOA O 3HAKE TETIIOBOTO
a¢dekra mporecca pacteopenus. [Ipeioxkute 00bICHEHHMS.

Hanumwure ypaBHeHHSs! peaknii CKaHIUS U KaJblUs C: a) BOJIOW, 0) a30THOI KUCIIOTOM, B) a30TOM, T)
okcuaoM azota (IV). Uto o01iero u Kakue OTIIMYUSA MOXKHO OTMETHTh B XUMHUYECKHUX CBOKMCTBAX THX
MeTasuioB?

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

Bonpocul 01a noozomoeku (kKonnoxeuym):

1.

6.

ComocTaBjieHUEe 3JNEKTPOHHBIX KOHQUIYpanuid, BEIMYMH pPaIUyCOB, DHEPrUi HOHHU3ALMY,
XapaKkTepHBIX CTENIeHel OKHUCIICHUS, KOOPIMHAIIMOHHBIX YHCENT aTOMOB P-3JIEMEHTOB U d-3JIeMEHTOB 4-
O rpyIIIBIL.

[Ipupoanbie coeqMHEHNs], TOTY4YE€HHE U CONOCTaBIeHHE (PU3NIECKUX U XUMHUYECKHX CBOHCTB MPOCTHIX
semects d-371eMeHTOB 4-0ii rpymIIbL.

ComnocraBieHre CTPOCHUS ¥ CBOMCTB OJHOTUIHBIX coenuHenwuii B psaxy D(IV) —3(11) —3(II).
KowmmnekcHble coequnenus 0-snemenTos 4-0if rpymnsl.

Paznenenne coenavHenunit uupkoHust U rapHus. [lpumeHeHue TuTaHa, UMPKOHMS, TadQHUS U HX
COEIMHEHUN.

Hucomennoe oomauitnee 3a0anue (YnparyxcHeHusn).

1.

Hanumure ypaBHeHus 4 peakiuii, ¢ HOMOLIbIO KOTOPBIX MOXHO okcua tutana (IV) nepesectn
B PACTBOPUMOE COCTOSIHHUE. B Kakux 001acTAX MPOMBILIIEHHOCTH ucnofb3yercs TiOp?

Kakoe mecto 3annmaer TuTaH B psaay HanpsbkeHuidl MetayuioB (PHM)? Ilouemy xumumueckas
aKTHUBHOCTHb JAHHOTO MeETalllla HE COOTBETCTBYET ero monoxeHuto B PHM? Hammmure
YpaBHEHHUS peakluii TUTaHA C TOPAYUMH KOHIEHTPHUPOBAHHBIMU PAaCTBOPAMH CEPHOM, a30THOM
W IUIABUKOBOH KHCJIOT, a Takke C a30ToM, (ocdopom, yriepogoM H KPEeMHHEM IIpH
temneparype 1000 — 2000 °C.



Borunciue AH° u AG.°, ycranosute, Kakoi u3 meronoB nomydenus TiCly spisercs
npeanouTuTensHbIM: a) B3ammoznekcteue TiOo(x) ¢ HCI(r), 6) 3ammopeticteue TiOo(x) ¢
Cly(r) u C(rp). Kaxoe npumenenne naxoqut TiCly B MeTammyprun Tutana?

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHAATUE Ne 12: «d-3j1eMeHTBI V rpynmbi». (2 yaca)
Bonpocel 01a noozomoeku (Konnoxeuym):

1.

2.

E

6.

CormocTaBieHUe 3JCKTPOHHBIX KOH(PUTYpallWii, BEIHYNH PaTUyCOB, SHEPTUH HOHHM3AIUH, CTEIEHEH
OKHCJICHUS1, KOOPINHAIIMOHHBIX YKCET ATOMOB P-3JIEMEHTOB U d-2JIEMEHTOB 5-0¥ TpyIIITbL.

[Ipuponusie coeanHeHus d-3JEMEHTOB 5-0f TpyMIbI, TOMYYCHHE, NMPUMECHEHUE, (U3UYCCKUEC U
XMMHYECKHE CBOWCTBA MPOCTHIX BEMIECTB d-3IIEMEHTOB 5-0# TPYIIIHI.

CormocTaBieHHUE CTPOCHUS M XWMHUYECKUX CBOIMCTB KATHOHHBIX W aHUOHHBIX (OPM COCTUHECHUI
BaHaaus (V) u dpocdopa (V).

W3zononucoequHeHNs: CTPOCHHE, 3aBUCUMOCTh COCTaBa OT pH U KOHIIEHTpaIuu.

CormocTaBieHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX M KHUCIOTHO-OCHOBHBIX CBOWMCTB COCIWHEHUN
BaHaaug B crenenax okucienus [I-111-1V-V.

CoenvHEeHUs] HUOOMS Y TaHTala B HU3KUX CTETICHAX OKUCIICHUSL.

Iucomennoe oomawinee 3a0anue (YRpadscHenusm).

1.

C 4yem cBs3aHa, Kak MPaBWJIO, HU3Kas KapOCTOMKOCTh TyromjaBKUX MmeramioB? Kak mensercs
KapoCTOUKOCTh MeTauioB B psimy V — Nb — Ta? B kakux ycjOBHSX PearupyroT BaHAIUH |
HUOOMH € KHCIOPOIOM, BOJOPOIOM, a30ToM, rajnoreHamu? Hamuimmre ypaBHEHHS yKa3aHHBIX
peakumii. baarogapsi kakomy CBOWCTBY 3TH METaJUIbl MIPUMEHSIOT IJIsl TOJXYyYEHHS TITyOOKOTO
Bakyyma?

Kak MeHsieTcsl KOppO3HOHHAsE YCTOHYMBOCTh B BOJHBIX pacTBopax B psimy V — Nb — Ta? B
KaK{UX YCIOBUSAX pearupyer BaHaIud C BOJOH, CEPHOM KHUCIOTOH, IJIAaBUKOBOM KHUCIOTOM,
CMECBIO a30THOM M IIJIaBUKOBOM KHCJOT, MLIenodbto? Hamummre ypaBHEHHS YyKa3aHHBIX
PpeaKLUii.

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 13: «d-3;1emMenThI VI rpynns. (2 yaca)

Bonpocut 013 noozomoexu (Konioxkeuym):

1.

ComnocTaBjieHHE JJICKTPOHHBIX  KOH(UTypaluii, BEJIUYMH PaJUyCOB, DSHEPIUH HOHU3AIIUH,
XapaKTEePHBIX CTENICHEeW OKMCIIEHUS, KOOPIUHAIIMOHHBIX YHCET aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 6-
O rpyImIel.

CpaBHeHHe XMMUYECKUX U (U3MYECKUX CBOMCTB MpocThiX BemiecTs d - anemeHToB 6-0if Tpymmbl. Mx
MIOJTy9dCHHE U3 TIPUPOTHBIX COSAMHECHUHN U MPUMEHEHUE.

CormocTaBieHle CTpOEHUs] U CBOMCTB BblcIMX OKcuIoB D03 u kuciaor HxD20s KommekcHbie
coenuHeHus d-371eMEHTOB 6-0# TPYIIIIbL.

ConocTaBjieHHEe KHCIIOTHO-OCHOBHBIX, OKHMCJIMTEIbHO-BOCCTAHOBUTENILHBIX CBOWMCTB COCIMHEHMM

xpoma B psiay Cr (VI)—Cr (111)—Cr (I1).

Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).

1.

OxapakTepr3oBaTh HOJIOKEHHE XpoMa B pAAY CTaHIAPTHBIX JIEKTPOIHBIX MOTeHIManoB. HanucaTs
YpaBHEHUS peakii XxpoMa ¢ pa30aBIeHHBIMHA U KOHLEHTPUPOBAaHHBIMH KUCIIOTAMH.

OxapakTepu3oBaTh KUCIOTHO—OCHOBHBIE W OKHCIIUTEIbHO—BOCCTAaHOBUTEIbHBIE CBOWCTBA

okcuaa u ruapokcuaa xpoma (111)? IloaTBepauTh ypaBHEHUSIMH PEeaKLUil.

Vka3aTb BO3MOXKHBIE M XapaKTEpHBIE CTENEHM OKHUCIEHUS XpoMa B coennHeHMsx? Kak
MU3MEHAIOTCA KHCIOTHO—OCHOBHBIE W OKHCIUTEIBbHO—BOCCTAHOBHUTEIBHBIE CBOWCTBA B DSy
THAPOKCHIOB XpOMa C YBEIMYCHHEM CTENeHH OKHcIeHus xpoma? lloaTBepauth ypaBHEHHSIMH
peaKInid.

VYka3arh, Kake HOHBI CYIIECTBYIOT B BOAHBIX pacTBopax coueit xpoma (1) u xpoma (VI):

a) mpu pH > 7;

0) npu pH<< 7.

IIpuBecTr npuMepsl COOTBETCTBYIOIINX COEAUHEHUN, Ha3BaTh UX. [IpuBecTH ypaBHEHMs peaklui
THIPOJIN3a B IPOTOJIUTUIECKOM BHUJIE.



6. Kak momyunth mepokcupa xpoMa u3 guxpomarta kanus? KakoBa cTemeHb OKHCIEHHS XpoMa B
nepokcuae xpoma? Kakue cBoiicTBa NpOSBISET TNEPOKCHI XpoOMa B  OKHUCIUTEIBHO—
BOCCTaHOBUTENBHBIX peakuusix? [lonTBepanTs ypaBHEHUAMHU PEaKIIH.

7. 3aKOHYUTH YpaBHEHUSI CIEAYIOIIUX OKUCIUTEIHHO—BOCCTAHOBUTEIBHBIX PEaKIUi (U peakiiuy,
MIPOTEKAIONTUX B BOTHBIX PACTBOpax, KOAPPHUITHEHTH TO100paTh HOHHO—3ICKTPOHHBIM METOJIOM).
OnpenenuTts MOJISPHBIC MACChl SKBUBAJICHTOB OKHCIUTENICH U BOCCTAHOBUTEIICH B PCaKIUIX:

a) K[Cr(OH)4]+Br2+ KOH =
6) CrClz + NaS;0g + H,0 =

B) K>Cr,O7+ H,S + H,O =

F) CI’z(SO4)3 + (NH4)23203 + H,0 =

1) Naz[Cr(OH)e] + Cl2 + NaOH =

e) Na,CrO4+ Na,S + H,0 =

)X() K2Cr,07 + H,0;, + H,SO4 =

3) KoCr,07+ KNO; + HoSO4 =

u) K[Cr(OH)4] +H20,+ KOH =

K) K2Cr,07 + Kl + H2SO4 =

8. Hanucate ypaBHeHHsI peakuuii (¢ koddduimenTamMu) uisl CIeAyONNX MPeBPAICHIH:
a) K2Cr207 — CrOs — Cr2(S04)3 — KoCrOs4 — KoCro0O7 — CrCls — Cr(OH)3

0) K2Cr07 — KoCrOs — Cro(SO4)3 — CrOHSO, — K[Cr(OH)4] — K2CrOs — K2Cr,07

B) CrCl; —» Cr(OH)3z — Cr,03 — KCrO; — K[CF(OH)4] - CI‘(NO3)3

F) Cr— CI’z(SO4)3 - [CI’(OH)e] — KoCrOs — KoCro0O7 > CrOs —» CI’z(SO4)3

1) Cr,03 — NaCrO; — NayCrOs — NayCroO7 — Cr(SO4)3 — CrOHSO,

e) CrOsz — Cr.03 = KoCrOs — KoCr07 > CI’z(SO4)3 e K3[CI‘(OH)5]

)I() KoCrOs — KoCrO7 = CrOs — CI’z(SO4)3 e K[CI‘(OH)4] — KoCrOqg

3) Cr — CrCl; — K3[Cr(OH)s] — K2CrOs — K>Cra07 — CrOs — Cry(SO4)3

n) K2CrOs4 — K2Cr207 — CrOs — Crz(S04)3 — Cr(OH)s — CrClz — CrOHCI;

K) Cr2(S04)3 — K3[Cr(OH)s] — Cr2(S04)3 — K2CrOs — K2Cr207 — CrCls— Cr(OH)s

MPAKTUYECKOE (CEMUHAPCKOE) 3AHAITUE Ne 14: «d-3;1emMeHThI VII rpynmbmy. (2 yaca)

Bonpocut 013 noozomoexu (Konniokeuym):

1. CpaBHuTenbHAs XapakTepUCTUKA OJIEKTPOHHBIX KOH(UTypamui, BEJIWYMH paJnyCcoB, JHEPTHH
WOHU3ALMH, XapaKTepHBIX CTEIIEHEH OKUCIICHHUS] M KOOPAMHALMOHHBIX YHCENI aTOMOB P- JIEMEHTOB U
d-31eMeHTOB 7-0#f TPYIIIIbI.

2. TlpuponHble coeMHEHUS, MMOTyYeHUE, PUINUECKUE, XMMUIECKUE CBOWCTBA M TIPUMEHEHHE MPOCTHIX

BemiecTB d-371€MEeHTOB 7-O1 TPYIIITHL.

CormocraBieHne CBOMCTB COEIMHEHNI MapraHia ¢ pasiidHbIMU CTEICHSIMH OKUCIICHHUS.

4. CpaBHEHHE CTPOEHUS U CBOWCTB (TEPMHUYECKON yCTOMYMBOCTH, KUCIOTHO-OCHOBHBIX, OKHCIUTEIHHO-
BOCCTaHOBUTENbHBIX) coeauHenuit Mn (VII)-Te (VII)-Re (VII).

5. CoenuHeHus peHUs B HU3KHUX CTETIECHSAX OKHCIICHUS.

w

Hucomennoe oomauinee 3a0anue (YnparycHenusn).
1. Kakoe mojoxeHHe B psly CTaHJAPTHBIX AJIEKTPOAHBIX MOTEHIIMAIOB 3aHMMaeT Mn? Kak
B3auMOJIeNCTBYET MN ¢ KuciIoTamu, BOJOM?
2.  Kak u3MeHSIOTCS KHCIOTHO—OCHOBHBIE CBOMCTBA B PALY OKCHUIOB M I'MAPOOKCHIOB MapraHia C

YBEIUUCHUEM CTETICHH OKHCIICHHS MapraHna? Hammcath ypaBHEHHUs peaknwii moiaydeHuss MnOa,
HCXO0A U3 COSAMHEHUI MapraHia:

a) ¢ 0oJiee BRICOKOH CTEIIEHBIO OKUCIICHUS;



0) c Oosiee HU3KOH CTENICHBIO OKUCIICHHMSL.
KoadduitneHTs! 10oA00paTh HOHHO—3JICKTPOHHBIM METOOM.

3. OxapakTepu30BaTh KHCIOTHO—OCHOBHBIE M OKHCIHTEILHO—BOCCTAHOBHUTEIBHBIE CBOMCTBA MnO;.
OTBeT MOATBEPANUTDH YPABHEHHSIMHA PEAKITHIA.

4, Kakue cBoiicTBa MPOABJIAAIOT MaHI'aHATBI B OKUCIUTCIIbHO—BOCCTAHOBUTCIIbHBIX peaKuI/mx? OtBer
MNOATBCPAUTL YPAaBHCHUSAMU peaKuHﬁ.

5. Kak Bimser pH pacTBOpa Ha OKHUCIWUTCIIbLHBIC CBOMCTBa HCpMaHI‘aHaTOB? OrtBer NOoATBCPAUTDH
YpPaBHCHUAMU peaxunﬁ, B35IB B KAUECTBE BOCCTAaHOBUTECIICH:

a) Cynb(pUT HATPHUS;

0) woaua Kayus.

6.  3aKOHYMTH M YPaBHATH HOHHO—JIEKTPOHHBIM METOJIOM CJICIYIOIIHE PEAKIHH:
a) KMnO4+H,S + H,SO,4 =

6) MnSO; + K»S,05 + H,0 =

B) KMnO4 + Na,;SO3z + H,SO. =

r) MnSO4+ NaCIlO + H,0 =

1) KMnO4+ KI + KOH =

e) KMnOs + KI + H,SO4 =

) KMnOs+ KI + H,0 =

3) KMnO4 + KNO; + KOH =

1) KMnQO4 +FeS04 + H,SO4 =

k) KaMnO4+ H20,+ H.0 =

7.  Hamwmcarp ypaBHEHUS peakiuil (¢ KodhhUIueHTaMu) IJIs CICTYIOIIUX TPEeBPAIICHIIA:
a) Na2MnOs — NaMnO4 — MnO2 — MnCl2 - HMnO4

6) Mn —> Mn(N03)2 — MnO; - KbMnOs— MnSO;— Mn

B) MnO; —» Na;MnO4 — MnO; — MnCl, — MnOHCI

r) MnSO; — HMnO4 — Mn;0O7 — MnO; — Na;MnO4

1) Mn3Os — Mn — MnS — MnSO; — HMnOs — MnO;

e) MnO,; - CaMnO3; = MnuCl, - HMnOs — Mn,0~

)K) KMnOs - MnO; » KoMnO4 — MnClz — Mn

3) MnO2 —» KoMnO4 — KMnO4 — MNnSOs — (MNOH)2S04 — MnSQO4
u) Mn(NO3)2 > HMnO4 — Mn207 - MnO2 — NazMnOg4

K) MnO; - KoMnOs— MnSOs — MnSOs - HMNnO4 — Mn,047

MPAKTUYECKOE (CEMUHAPCKOE) 3AHAITUE Ne 15: «d-31emenTsI VIII rpynns». (2 yaca)
Bonpocut 013 noozomoexu (Koniokeuym):

1.

n

3d snemeHTH — >xeine30, KoOanbT, HUKENb. CpaBHEHHE JJIEKTPOHHON KOH(PUTypaIuH, pajnycosB,
SHEPrUil MOHMU3AINHY, XapPaKTePHBIX CTETICHEW OKHCICHHS W KOOPIWHAIIMOHHBIX YHCEN aTOMOB ITHX
3JIEMEHTOB.

[IpuponHbie coenmHeHMsI, TOTyYeHHe, TPUMEHEHHE U CBOMCTBA IIPOCTHIX BellecTB. DeppoMarHeTusM.
ComnocraBieHne CTPOSHHsS U XUMHUECKUX cBOWCTB coenunennii Fe, Co, Ni co crenenbto okucienus 11
n IlI. CpaBHeHHE CTpPOEHHS M CBOWCTB KOMIUIEKCHBIX (I[MAHWUIBI, aMMHAKAThl, TaJOTE€HUIBI)
COCTMHECHHM XKeje3a, KoOampTa, HUKEIS.

[Nomyuenue u comnocraBnenue cBoicTB coenuHenwit Fe (III) m Fe (VI). KapOoHunbl mepexomHbix
AJIEMEHTOB.

4d-u S5d-smeMeHTHI: pYTEHMIA, POJMIA, MaUIaJAud, OCMUM, MpUAMH, TuiaTHHA. [IpupoHbIe
COCIMHEHMS, TOTyYeHUEe, MPUMEHEHHE, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA IMPOCTHIX
BCIIICCTB.

Hucomennoe oomauinee 3a0anue (YnparyxcHenusn).



OxapakTepru30BaTh H3MEHEHNE OKHCIUTEIbHO—BOCCTAHOBUTEIBHBIX CBOUCTB THApOoKcuaoB Fe(Il),
Co(II) m Ni(II).

Kakue u3 yka3aHHBIX THIPOKCHIOB MOKHO OKHCIUTH repokcuoM Bogopoaa? [louemy? [pusectu
YpaBHEHUS BO3MOXHBIX PEAKITUiA.

OxapakTepru30BaTh U3MEHCHHE OKUCIIUTEIBHO—BOCCTAHOBUTEILHBIX CBOMCTB rHpokcuoB Fe(Ill),
Co(l1) u Ni(Ill)? Harucate ypaBHEHHS peakiMil XJIOPOBOAOPOTHON KUCIOTHI:

a) ¢ ruapokcunoM xenesa (111); 6) ¢ ruapoxcunom kodansTa(lll).

BosmoxkHa 1 mogo6Has peaxims ¢ rugpokcugom aukens (111)?

OxapakTeprn3oBaTh CBOICTBa (eppaTtoB B OKHCIUTEIbHO—BOCCTAHOBHTEIBHBIX PEAKIHAX.
Hammucate ypaBHeHusi peaknmii (eppaTta HaTpusi C KOHIEHTPHUPOBAHHOHW XIJIOPOBOJOPOIHOM
KHUCJIOTOM.

Kak B3aumoIeHCTBYET >KelIe30 C KOHLEHTPUPOBAHHBIMU A30THOM W CEPHOM KHUCIOTaMH IIPU
OOBIYHBIX YCIIOBUSX U TIpH HarpeBaHuu? COCTaBUTh ypaBHEHUS COOTBETCTBYIOIUX PEAKITUIA.
Hanucats ypaBuenus peakiuii ruaponnsa FeSOs u Fex(SOs)3 B MosekyIsipHON U HOHHOM (hopme.
B kakom, cimyuae creneHb ruapoinza Oombiie M moueMy? Kak MOXKHO YCHIIUTH THUAPOIU3 ITUX
coneit?

3aKOHYUTh  ypaBHEHMs  Cleaylomux  peakuud. KoapQHUIMEHTHI B OKUCIHUTEIBHO—
BOCCTAaHOBHUTEIILHBIX PEAKIHAX, IMPOTCKAIOIIUX B BOJHBIX pPacTBOpax, MOA00paTh HOHHO—
ANEKTPOHHBIM METO/IOM:

a) KsFe(CN)g] + KMnO4+ H,0 =
0) FeoOs+ KCIO3+ KOH =

B) Pt +tHNOs;+ HCl =

r) FeS +HNO3(komH11.) =

1) Ni(OH)2+ Br2+ KOH =

e) KoFeOs + Kl + HaSO4 =

%) Co(OH),+ Cl,+ KOH =

3) K3[Fe(CN)s] +H20,+ KOH =
u) Ni(OH)3+ HCl(xoH11.) =

k) Co(OH),+ NaOCl + H,0 =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 16: «d—3emenTsI I - |1 rpynm». (2 yaca)

Bonpocel 01s noozomoeku (konnoxeuym):

1.

ConocraBineHre JJIEKTPOHHBIX KOHPUTYpanuii, BENWYHH PaIdyCcoOB, DHEPTUH HWOHM3AIINH,
XapaKTEPHBIX CTCINECHEH OKUCJICHHUS U KOOPIUHAIIMOHHBIX YMCE aTOMOB S-3JIEMEHTOB U d-3JIEMEHTOB
1-oii rpymibL.

[IpuponHbie coenrHeHUs, MONyYCHNE, TpUMEHEeHHe, (PU3NYECKue M XUMUYECKHe CBONCTBA, IMPOCTBIX
BeliecTB d-2eMeHTOB 1-0if rpymIibL.

ComnocraBieHne CTpPOSHUSI U CBOWCTB OJHOTUITHBIX COSAMHEHUN (OKCHUIBI, THIPOKCHIBI, TAIOTEHHU/IBI)
S-aneMeHToB U d-sremeHToB 1-0it rpynmsl. Ocobennoctu coenuuenuit Cu (I1I) u Au (110).
Kommuiekcubie coenuHeHus d-3jieMeHTOB 1-0i Tpymmbl (aMMHaKaThl, ITHAHWU[bBI, TAJOTCHUIbI):
KOOPJIMHAIIMOHHBIE YHUCJA, 3aBUCHUMOCTh (OPMBI KOOPIWHAIMOHHOTO TMOJW3Jpa OT JJIEKTPOHHON
KOH()MTYpalnu IIEHTPAILHOTO aTOMa U TIPUPOJIBI JIMTaH .

ComnocraBjieHHE 3JICKTPOHHBIX KOH(HTrypalvif, pajaMycoB, SHEPruii HOHM3AIMU, XaPaKTEPHBIX
CTeTIeHel OKHCIICHsI, KOOPAMHAIIMOHHBIX YHCET aTOMOB S-3JIEMEHTOB U d-3JIEMEHTOB 2-0 TPYTIIIHI.
[IpuponHbie COeqMHEHUs, MOJIyYeHUE, NMPUMEHEHUE, (PU3NYECKHe U XUMHUYECKHUE CBONCTBA IMHKA,
kaaMmus, pryTd. CpaBHEHHE CTPOSHUS U CBOMCTB OKCHUIOB, THAPOKCHIOB U raJIOTeHUI0B d-3JI6MEHTOB
2-0li TpyIIIbIL.

KommuiekcHple coeauHeHuss d-3J€MEHTOB 2-0i TpYIIBL: aMMHAKaThl, TaJOTCHUIBI, I[HAHUIBL.
IIpuMeHeHre COeTMHEHUI [IMHKA, KaJMUs, PTYTH.

Ilucomennoe oomawinee 3ad0anue (ynparyxcrnenus):



1. HOJ'H:3y5[CI: METOAOM BaJICHTHBIX CBSI3€I>'I, OOBICHUTE MEXaHU3M 06paBOBaHI/IH XHMHUYECKOH CBsI3H,
THII FI/I6pI/II[I/ISaLII/II/I U TCOMCTPUYCCKYIO KOH(l)I/II‘ypaL[I/IIO CICAYIOIINX KOMITJICKCHBIX MOHOB!

a) [Cu(NHs)2]"

6) [Be(OH)a]*

B) [Ag(CN)]

r) [Zn(NHz)a]**

1) [AuCls]”

e) [Zn(H20)4] **

x) [Ag(S205)2]*

3) [Hgl]*

n) [Be(H20).]*

) [Zn(OH)4]*

2.  Hammcarte snextponHbIe (GopMynsl aToMoB 3meMeHTOB | B-rpymmel. Kakue cremenn okucieHus
moryT npossisite Cu, Ag, Au?

a) Hammucatp ypaBuenus peakiuii ruaponmsa CuCl, u AuCls.

0) [loxBepratorcs nmu rumponusy conu cepedpa? Ilouemy?

3. OxapakTepHu3oBaTh B3aMOJEHCTBHE Menu, cepedpa M 30J10Ta ¢ KUciIoTamMu. HammcaTh ypaBHEHUsI

peaKkuum.

4, OxapaxTtepu3oBaTh B3aumoiericteue ruapokcuna meau(Il) co menouyamu u pacTBOpoM amMmMmHuaka (Ha

npruMepe peakiuii ¢ U30BITKOM THAPOKCHA HATPHSI U C BOJAHBIM PACTBOPOM aMMHaKa).

5. Kakwue 3HaueHus cTangapTHBIX 3JEKTPOAHBIX MOTEeHIaNoB uMeroT Zn u Hg? Kak B3aumoneicTBytoT
Zn u Hg c pa3z0aBleHHBIMH W KOHLEHTPHUPOBAaHHBIMH KucioTamu? Hamumcate ypaBHEHHs
peaKLuii.

6. Hammucatep ypaBHenus peakuuii conerr mmaka(ll) u pryru(ll) ¢ pactBopom ammuaka. Kak BAuSIOT

MIPUCYTCTBHE COJIEH aMMOHHS U M30BITOK aMMHaKa Ha 3TO B3aMMOJeicTBrE?

7.  Hammcate B MOJNEKYISPHOM M HMOHHOM BHJAE YPAaBHEHHUS pPEaKIMi THUAPOJIN3a HUTPATOB LWHKA,
prytu(l) u prytu(Il). Kak MoxHO 0CTaOUTh THAPOIN3 3TUX COJIEH?

8. OxapakTepHu30BaTh OKUCIUTEIIEHO—BOCCTAHOBUTENbHBIE CBOMcTBa coennHeHui pTyTu(l) u pryru(ll).
OTBeT NOATBEPIUTH yPABHEHUSIMH PEAKLIUIL.

9. OxapakTepu3oBaTh CIIOCOOHOCTH (-31IEMEHTOB K KOMILIEKcooOpa3oBaHuio Ha npumepe Zn, Cd, Hg.
OTBeT NOATBEPIUTH yPABHEHUSIMH PEAKLIUI.

10. Hcnonb3ys BeTUUMHBI KOHCTAHT HECTOMKOCTH COOTBETCTBYIOIIMX KOMIUIEKCHBIX HMOHOB, chellaiiTe
BBIBOZIBI O BO3MOXXHOCTH OOpa30BaHUSI HOBBIX KOMIUIEKCHBIX COCIMHEHUI M HAMIINTE YpPaBHEHHS
COOTBETCTBYIOIINX PEAKLUI B MOJIEKYJISIPHOM U HOHHOM BUJIE!

a) [Cu(NHa)s]Cl, + KCN=

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

B) [Ag(NHs)z]N03+ NaCN =
r) Ko[Zn(OH)4] + KCN =

1) K2[Zn(OH)4] + KCN =

e) K2[Hg(SCN).] + KCI =

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

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

MNPAKTUYECKOE (CEMMHAPCKOE) 3AHATHUE Ne 17: «p - 3JjeMeHThl VIII rpynmsi.
Baaropoanbie raspi». (2 yaca)

Bonpocul 013 noozomoeku (Konnoxeuym):



1. DnekrponHas KOH(UTYpaIys, BEINYHUHBI PAAUYCOB M OHEPIrHMH HOHW3AIMH ATOMOB OJIATOPOJHBIX I'a30B.
O6mras xapakrepuctruka dneMeHToB VIIIA rpynmel. Ctpoenne aToMoB. IIpHUnHBEI XUMHUYIECKON WHEPTHOCTH
relivs U HeOHa.

2. TlonyueHue, CTpOEHHE, CBOWCTBA OJIArOPOJHBIX ra30B: TeMIEparypa (pa3oBhIX MEPEXOI0B, PACTBOPUMOCTH B
BOJIE, KJIaTpaThl.

3. Cunres coeqMHenuii 6I1aropoIHbIX ra30B B3auMmoeicTue ¢ propom. CTpoeHue, CBOWCTBA (PTOPUIOB KCEHOHA
XeF;, XeFs4, XeFs (B3amMopaeiicTBHE ¢ BOIOW, OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIC M KHCIOTHO-OCHOBHBIC
cBoiicTBa). KruciaopomHble COeTuHEHUS.

4. TlpumeHeHwue GIArOPOAHBIX Ia30B.

Iucomennoe oomawinee 3a0anue (YRpadsCHeHusm).
1. B arome aprona mmeercst CBOOOAHBIN d-IOLYPOBEHB U €r0 NEpBas SHEPrus MOHU3ALMHN CPAaBHUMA C SHEPruen
WOHHU3AIMH KPUIITOHA M KceHOHa. [loyeMy e B TakoM ciiydae aproH He 00pa3yeT BaJCHTHBIX COCAMHEHHI?
2. Kakue cribl B3aMMOAEHCTBUSI CYIIECTBYIOT MEXKIY aTOMaMH B KPUCTANIMYECKUX CTPYKTypax OJIarOpOIHBIX
ra3oB? Uem oOBsICHSIETCA MX TUIOTHEHIIAS YITAKOBKA?
3. XuMuUeckue COeAMHEHHMS KpUNTOHAa M KCEHOHa, MNPHHUUNBI WX moxydeHus. [wuaponus (Topumos.
Kucnoponconepxamume coennHeHus: KceHoHa. KiaTpaTsl 01aropoiHbIX ra3os.
Kak monyuarot dpropuast kpunrona (II) u kcenona (11, IV, VI, VIII)? U306pa3ute ux CTpyKTypHBIE POPMYITHL.
Honuiure ypaBHEHHS peaKLnii:
XeF6 + Ba(OH)2 =, XEOZ + NaOH + 03 =,

BapXeOg + 2HpSOy(6e3B.) =..

6. OnumuTe CTpOoeHHE KIaTpaToB ONaropogHbIX Ta3oB. KakoBa mpupona cBsi3u B 3THX coequHeHmsx? Kak u
[I04YEMY MEHSETCS YCTOWYUBOCTh COCIMHEHUH B PSIY:

7. AI"6H20 — KI‘6H20 — Xe-6H20?

o ks

8.2. JlabopaTopHble 3aHATHS.

JlaGopaTopHsbie 3aHATHS NPU3BAHBI HAYYUTh CTYACHTA CAMOCTOSITEIBHO PadOTaTh ¢ KOHCIIEKTAMH JIEKLUA,
yueOHOM TUTepaTypoii, THTEPHET-PeCypcaMu, aHAIN3UPOBATh MaTepPHall, CAMOCTOSITEBHO JIENIaTh BHIBOJIBL.

Lenbro 1a0OpPaTOPHBIX 3aHATHH SIBIISCTCS:

1) 3HAKOMCTBO ¢ 6a30BBIMH HOHITHIMH Kypca;

2) npuoOpeTeHHE HABBIKOB aHalIM3a TIOJYYCHHOH Ha JIEKIUSIX M CaMOCTOSATENIBHO —HaiICHHON

WHpOpMAIUH;

3) BbIPabOTKA YMEHHSI CAMOCTOSTEIIBHO U KPUTHYECKH TIOXOUTh K M3y4aeMOMY MaTepuay;

4) (bopMHpOBaHIE HABBIKOB YCTHOTO BBICTYIUICHHS M YY4aCTHS B IUCKYCCHUSIX;

5) ¢dopmupoBaHUE HABBIKOB PEIICHUS 33/1a4 U BBIMOJHEHHS YIPAXKHCHUIT,

6) dopmEpoBaHHE HABBIKOB PabOTHI ¢ XUMUUECKOU MOCYI0N M PEaKTHBAMU;

7) dopmupoBaHHE HABBIKOB PaOOTHI ¢ PU3UKO-XUMHIECCKHMH IIPHOOPAMH U YCTAHOBKaMH;

8) ¢dopmupoBaHue HaBBHIKOB 00pAOOTKU Pe3yJIbTATOB IKCIEPUMEHTA M (DOPMYIUPOBAHHS MPAKTHYSCKUX

BBIBOJIOB.

B xone moaroToBku K 1a00OpaTOpHBIM 3aHATHSAM CTYIEHT JOJDKEH M3YYHUTh TEOPETHUECKHH MaTepHal I10
TeMe 3aHATUS (JEKIHUH, YIeOHYIO JIUTepaTypy), AaTh MHCbMEHHbIE OTBETHI Ha BOMPOCHI JUISI CAMOCTOSTEIHHOMN
MOJITOTOBKH, 3aKOHCIIEKTUPOBATH X0/ JabopaTopHOW paboThI, 3aMicaTh YpaBHEHUS PEaKIHid, MPOTEKAOMNX B
Ipolecce HKCIEPUMEHTA, BBINOJHUTH IHUCHMEHHBIE YIPAKHEHUS 10 TeMe JaboparopHod paboTsl. bes
MPEeIBapUTEIbHON TOATOTOBKM CTYAEHT HE JOIMYyCKaeTcs 10 BBINOJHEHUs JabopaTtopHoil pabotel. Ilocie
BBINIOJTHEHHS J1a00paTOPHON PabOThI HEOOXOIUMO 3aIlucaTh B J1aOOPATOPHBIN KypHaI HAaOJFOJACHUS W BBIBOJBI.
Kaxnas naGoparopHast pabora, odopmiieHHas HO YKa3aHHBIM TpeOOBaHMAM, NOJDKHA OBITH MpEACTaBiICHA
MPENoJaBaTeNto AJIs 3alUThl Pe3yIbTaTOB.

3aganus A5 1a00paTOPHBIX 3aHATHI.
Jlonmyck BBINOJTHEHHIO JTA00PAaTOPHBIX padoT M 3aIUTA J1a00PATOPHBIX PadoT:
K BbmonHeHHI0 71a00paTOpHOM pabOTBI JOMYCKAIOTCS CTYAEHTBHI, 3HAIOUIME TIpaBHIa TEXHHUKU
0€30MaCHOCTH U U3y4YHBIINE METOAMKY IPOBEAEHHS OIBITOB.
3ammra nabopaTOpHON PabOTHI MPOBOAMTCA NPU HATWYMK OT4eTa (C KPAaTKUM ONHCAHHEM METOJHKH
TIPOBEJICHHSI OIBITOB (X0Aa paboThI), ypaBHEHHUSIMH PEAKIIHii, HAOIIOACHUSIMHU, BEIBOAAMH).

KpnTeplm OLCHKH NNOATOTOBKH U BbIIIOJIHCHUSA naﬁopaTopme paﬁoT Mo ITMCIHMIIJIMHE



Ouenka «5»:

- Brimonnena pabora B panudoHaIBHOW TMOCIEIOBATEILHOCTH W TIOJHOM 00BbeMe ¢ 0€3yCIIOBHBIM
COOJTFOICHUEM TIPABHII JTMYHOU U OOIIECTBEHHON 0€30MacHOCTH;

- TPaMOTHO, JIOTUYHO ¥ CAMOCTOSITEJILHO OIMCAHbBI MPOBEICHHBIC HAOIOCHHS, COCTABIICHBI YPAaBHCHHS
XUMHYECKHUX PEaKIuii U CHOPMYITUPOBAHEI BBIBOBI U3 PE3YILTATOB ONBITA (HAOIIOACHHUIA);

- BKOHOMHO HUCTIOJIb30BaHbI PACXOHBIC MAaTEPHAIIBI,

- o0ecrieueHo MoIIep>KaHue YUCTOTHI M MOPSIJIKa Ha paboueM MecTe;

- maboparopHas paboTa akkypaTHO odopmiieHa, chopMyIHPOBaHBI BBIBOJIBI IO padoTe.

Ouenka «4»:

- JIJornyHO ONMMCaHbI IMPOBCACHHLIC HaGHIOI[eHI/ISI,

- B COCTaBJICHHBIX YPAaBHEHHMAX XMMHYECKHX PEAaKIUH JOMYIICHBI JIBE-TPH HECYIIECTBEHHbBIC OLIMOKH,
UCIIPABIICHHBIC 110 TPEOOBAHMIO TIPEIIOIaBaTEIIs;

- TPaMOTHO C(OPMYJIMPOBAHBI BBIBOJIBI U3 PE3YIHTATOB OMNBITA (HAOIIOACHU);

- BKOHOMHO HCIIOJIb30BaHbI PACXOJIHBIC MaTEPUAIIBL;

- o0ecriedeHo moAep )KaHie YUCTOTHl M OpsIKa Ha paboyeM MecTe;

- nabopaTopHasi paboTa akKypaTHO odopmiieHa, cHOPMYITHMPOBAHBI BEIBOJIBI IO padoTe.

Onenka «3»:

- BrimonHena pa0oTa B palMOHAIbHON IOCIENOBATEILHOCTH M TIOJHOM 00beMe ¢ 0e3yCIOBHBIM
COOJTFOICHUEM TIPABIII JTMYHOW U OOIIIECTBEHHOW 0€30MMaCHOCTH;

- HETIOJIHO ¥ HEJIOTUYHO OIMUCAaHBI TPOBEICHHbIC HAOII0ICHUS,

- B COCTABJICHHBIX YPaBHEHUSIX XUMHUYCCKHX PEAKIIMHA JOMYIICHbI OMIMOKH, KOTOPBIC CTYJICHT HE MOXKET
UCIIPABUTb;

- He cQOPMYJIMPOBAHBI BBIBOJIBI U3 PE3Y/IHTATOB OIbITA (HAOIIOICHMUS ),

- S5KOHOMHO UCIOJIb30BaHbl PACXO/IHBIE MaTE€pPHAIbI;

- o0ecIieueHo MoJIIepKaHue YUCTOTHI M ITOPSIJIKa Ha paboueM MecTe;

- naboparopHas paboTa He aKKypaTHO OOPMIICHA;

- mabopaTtopHasi padoTta BeimojgHeHa Ha 50%.

Ouenka «2»:
- BrimonHeHa skcnepuMeHTalbHas 4acTh, HO paboTa He oopMIIeHa B TETPaJIH;
- naboparopHas paboTa BhINOJHEHA MeHee, ueM Ha 50%.

Kpurepuii oieHKH YCTHOTO M NMCbMEHHOI'0 0TBETA
HA J1a00pPaTOPHOM 3aHSITUM MO JMCUUILUIHHE (KOJIJIOKBHYME)

Ouenka XapakTepucTHKa 0TBETa

5 CopepxaHue OTBeTa COOTBETCTBYET OCBELIAEMOMY BOIMPOCY, IOJHOCTBIO
packppiTa B OTBET€ TEMa, OTBET CTPYKTYpPUpPOBaH, JaHbl IIPABUIIbHBIC
apryMEHTUPOBAHHBIE OTBETHI HA YTOUYHSIOLIUE BOIPOCHI, IEMOHCTPUPYETCS
BBICOKHH YPOBEHb YUaCTHUs B JUCKYCCHUU.

4 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BONPOCY, IOJHOCTBIO
packpbITa B OTBETE TE€MA, JAHBI MPABWIbHBIE, apTyMEHTUPOBAHHBIE OTBETHI Ha
YTOUHSIOIIME BOMIPOCHI, HO MMEITCI HETOYHOCTH, IIPU ITOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEJHUN YPOBEHb YUYACTHS B JUCKYCCHUH.
3 CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BONPOCY, HO IPHU IOJIHOM
PaCKpBITUM TEMbl HMMEIOTCSI HETOYHOCTH, JAaHbl IPAaBUJIBHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHI HA YTOUYHSIOLIUE BOIPOCHI, JEMOHCTPUPYETCS
HU3KHUI ypOBEHb y4yacTHsl B JUCKYCCHM, OTBET HECTPYKTYpUpPOBaH, MH(pOpMaLs
TpyAHA JUIsl BOCIIPUSTHSL.




2 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOMNPOCY, HO MpPHU MOJIHOM
PaCKpBITUU TEMbl UMEIOTCS HETOYHOCTH, NEMOHCTPUpPYETCs ciaboe BIaJcHHE
KaTeropualbHBIM ammaparoM, JaHbl MPaBHIbHbIE, HO HE apryMEHTHPOBAaHHBIC
OTBEThl Ha YTOYHSIOIIME BOIPOCHI, Y4aCTUE B JIUCKYCCHUM OTCYTCTBYET, OTBET
HECTPYKTYpUpOBaH, HHGOpMaIus TpyAHA U1 BOCIPUSITHSL.

JABOPATOPHOE 3AHSATHUE Ne 1: «TexHmka 0e30macHOCTH PadoTbl B XHMHYECKOM
Jadoparopun. BaxHeiilniue KJIacChl HEOPraHMYeCKMX coeAuHeHWil. OKcHabI,
KHCJI0THI, OCHOBAHHUSA, COJIN». (4 Yaca)

Bonpocs! /151 caMOCTOATEIbHOM MOATOTOBKU:

1. Koncnekrt no teme «TexHruKa 0€30MacHOCTH U IpaBuiia pabOThl B XUMHYECKOH J1ab0paTopumny.

2. Okxcuupl: ompenelicHHe, KiaccupuKalys, HOMEHKIATypa, OOIIWE METOABI IMONYYCHUS W XUMHUYECKHE
CBOMCTBA.

3. OcHoBaHWMsI: ONpECIICHUE, KIacCU(UKaAIUs, HOMEHKIATYpa, OOIIMEe METOJbI MOJYyUYCHHUS M XUMHUYCCKUC
CBOMCTBA.

4. KucnoTsl: ompezaeneHue, KiIacCUpUKAIMA, HOMEHKIATypa, OOIIMEe METOAbl MONYYSHHS M XUMHUYECKUE
CBOMCTBA.

5. Comm: ompeneneHue, KiIacCU(pHUKAIUSA, HOMEHKIATypa, OOIIHE METOABl IONyYeHUS W XUMHUYECKHE
CBOICTBA.

HpnMeprle 3aJaHus JJisl IHCbMEeHHOM KOHTpOJ’ILHOﬁ paﬁoTLI:

Bapuant Ne 1

1. HasoBuTe XMMHYECKHE COCAMHCHUS, YKAKUTE, K KaKoMy Kilaccy oHHM oTHocsTcs: Fex0s, Fe(OH)s, Fex(SO4)s,

Fe(HSO4)3, FeOHSO,,
FeSO.x7H,0, FeOCl, H2Cr0:.
Hazoswure nonsl: Fe**, FeOH", Fe(OH).*, HSiOs".

2. Hanumurte hopMyspl XUMHYECKUX COEAMHEHWH ¥ HMOHOB. ¢ocdar ruapokcomapranma (I1), rugpoxapbonar
Kanblys, cyibpar ammonus, okeua xpoma (VI), nenraruapar cynbdara meau (I1), von auruapokcoxpoma
(1), murugpodochar—noH.

Bapuant Ne 2

1. HazoBuTe XWMHUYECKHE COEIMHEHUS; yKaXHTe, K KakoMmy kiaccy oHu oTrHocsatcs: MnO, MnSOsx7H0,
(MnOH)2C03, Mn(OH)z, HMNOs, Mn(HC03)2, Mns(PO4)2, SbOCI.

Hazosure nonsl: Sn?*, MgOH*, MnO,*, HPO,%.

2. Hamwmmmre dopmynsl XHUMHYECKHX coepnHeHHid W woHOB: okcua cBuHna (1V), ruapokcun csunma (1),
renrraruzpar cyibdara xenesa (11), runpoxcun xpoma (I11), xmopua oxcoxenesa (111), non
runpokcomenu (1), runpocynbdar-noH.

Bapuanrt Ne 3

1. HasoBuTe XHMMHYECKHE COCIAMHEHUS;, YKaXHTe, K KakoMy Kiaccy oHuM oTHocsates: PbO,, Pb(OH)y,
(PbOH)st4, Pb(MnO4)2, Pb(HCOs)z, Pb(N03)2X4H20, HzMnO4, FeONO:s.

Hazosure nonsr: Mn?*, MnOH*, MnOy4, HCOs".

2. Hamummre GopMysibl XUMHUECKUX COSAMHEHUN M MOHOB: okcuj skene3a (III), ruapokcun nuuka, docdar
nukens (1), rekcarnapar xsopuaa Kanblys, HOH aMMOHHS, HOH THAPOKCOATIOMHUHHUS, TUXPOMAT-HOH.
Bapuant Ne 4

1. HasoBuTe XUMHYECKHE COEIUHEHMS; YKaKUTe, K KakoMy Kiaccy oHu otHocsatcs: Cl,O7, Co(OH)z, HaP20y,
NiSO4x7H0, CF(OH)2N03, CI’2(HPO4)3, ZnCly, CrONOQs.

Hasosute nonsr: Pb?*, Fe(OH),*, HSO;", CrO4%.

2. Hammmmre ¢Gopmynsl XMMHYECKMX COSIMHEHWH W HMOHOB: IepxjopaT kKamblms, okcuy ceuHima (I1),
KpeMHHEBasi KHCJIO0Ta, kapOoHar ruzapokcomaprania (II), rumpokapOoHAT MarHus, MOH THIPOKCOBHCMYTa
(1), nuruppoaudocdar-uoH.

Bapuant Ne 5

1. Ha3zoBuTe XuMHUYECKHUE COCTUHECHHUS; YKAXHUTE, K KakoMmy Kiaccy ouu oTHocsTes: Cu20, CUOH, CuSO.x5H,0,
(CUOH)2304, CU(HCO3)2, HPOa, CU3(PO4)2, MgOZ.

Hasosute nonst: Cu?*, CUOH*, HPOs%, H.POy".



2. Hamummre GopMyJibl XHMHUUECKHUX COSAMHEHUH U HOHOB: nuruapodocdar Kaabius, cyib(ar ruapokcoxpoma
(1), rugpoxcun Bucmyta (I11), nexkarunpar cynsdara Harpus, okcun dhochopa (V), mon ruapoxcocsunia (1),
noH xpoma (I1).

DQKCHEPUMEHTAJNBHASA YA CTb (OIIBIThI)

[Tomyuenue u nccienoBaHue CBOMCTB OKCHUIOB.
ITorydenue KUCIIOT U UCCIIENOBAaHUE X CBONCTB.
[Tony4yeHue OCHOBaHUI U UCCIEIOBAHUE UX CBOKCTB.
AmdoTepHbIe TUAPOKCHUAIBI.

ITonyyenue coneil ¥ UX CBOMCTBA.

S

JABOPATOPHOE 3AHSTHUE Ne 2: «Bogopoa, kuciaopoa. Ilepokcun Bogopona». (4
yaca)

Bomnpocs! Ajist caMmocTOATENbHOM OATOTOBKM:

1. Bogopoa. O6mas xapakrepuctuka. DopMbl HAX0XKICHHUS BOJOPOA B IPUPO/IE.
Crioco0bI oy4eHus: cBOOOTHOTO BOJOPOAA.
®u3nyecKne U XUMUYECKUE CBOMCTBA BOJOPOAA.
Bopmopon xak BOCCTaHOBHTEINb B MOJICKYJISIPHOW (hOpME U B aTOMAPHOM COCTOSTHHH.
anpnzu,l: HNOHHBIC, KOBAJICHTHBIC, ITOJIUMEPHBIC 1 HECTCXUOMETPUUCCKHUC.
ITepoxcun Bonopona. dusznueckue U XuMuyeckue cBoicTBa. CTpOCHUE MOJIEKYJIBI.
OKHUCITUTENHHO-BOCCTAHOBUTEIIbHbBIE CBOMCTBA IIEPOKCHIA BOAOPOA.
IIpuMeHeHne nepokcuaa BOJOPOAA.

NGO~ WDN

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

ITonyyenue Bonopoza.

BoccranoBuTenbHbIE CBOIICTBa BOAOPOAA (TPYIIIOBOM IKCIIEPUMEHT).
B3pbIB BO3MyIIHO-BOAOPOHON cMecH (TPYIIIIOBON IKCTIEPUMEHT).
ITony4yenue kucnopona.

OxucnuTenbHbIE CBOWCTBA KUCIOPOa (IPYIIIOBOH IKCIIEPUMEHT).
[Tosryuenue u cBoiCTBa MEPOKCUIA BOAOPOA.

OxkucnuTeIbHbIC U BOCCTAHOBUTEIBHBIE CBOMCTBA MIEPOKCHIA BOIOPOIA.

Noohk~whE

JABOPATOPHOE 3AHSITUE Ne 3: «p- 3j1ieMeHThl VII rpynns». (4 yaca)

Bomnpocsl Ajis1 caMoCTOATENbHOM MOATOTOBKH:

1. O6mas xapakrepuctuka p-3iemeHToB VI rpynmel: anexTpoHHBIE (HOPMYIBI M 3IIEKTPOHHO-CTPYKTYpPHBIC
JarpaMMbl aTOMOB, BO3MOXKHBIE CTETIEHH OKHCIICHUS M BaJICHTHOCTB; 0COOEHHOCTH ()Tropa. Thiel 00pazyeMbix
HOHOB.

2. @usuyveckue CBOICTBA TaJIOT€HOB. PacTBOPHMOCTH Tallor€HOB B TOJSPHBIX W HETOJSIPHBIX PAaCTBOPUTEISX.

PacTBOopuMOCTSG H01a B pacTBOPE MOAMIA KaTUSL.

XUMHYECKUE CBOMCTBA raJIoTeHOB: OKUCIIUTEIbHBIC CBOMCTBA; B3aUMOICHCTBUE C BOJAOU M IIEJI0YaMHU.

4. TamorenoBomopozasl. CriocoObl TonmydyeHHs. BoccTaHOBHTENbHBIE CBONCTBA TallOTEHUI-UOHOB. V3MeHeHue
CHWJIBI TAJIOT€HOBOIOPOTHBIX KUCIOT OT HF k HI. KauecTBeHHbIE peakiiny Ha TalOTeHUI-UOHBL.

5. CoenuHeHHs TAIOTCHOB ¢ KUCIOpOaoM. OKCOKUCIOTHI. VI3MEHEHNE UX CHIIBI, YCTOWYUBOCTH, OKHCIIUTEIHLHOM
cnocobHocTr. COJIM OKCOKUCIIOT TaIOTCHOB.

6. Ilpemaparbl «akTUBHOTO XJIOpay. [lomyuenue, mpruMeHeHUE.

w

le/lMepHI)Ie 3aJaHudA J1d NMUCbMEHHOM KOHTpOJ’lLHOﬁ paﬁOTBI:

Bapuant Ne 1
1. CocTaBbTe YpaBHCHUA HOﬂypeaKL[I/Iﬁ (MCTOI[OM HOHHO-3JICKTPOHHOTO 6aﬂcha), Ha HMX OCHOBE€ AOIIUIIUTEC
MPOAYKTHI pCAKIIUU U PACCTABBTC KO3(1)(1)I/IL[I/IGHTBI:
Na,SO3z; + KMnO4 + H,SO4 — NaxSO4 + MnSO4 + ...
VKaKUTE OKUCIUTED U €r0 BOCCTAHOBIEHHYIO (hOPMY, BOCCTAHOBHUTEID M €r0 OKHCIIEHHYIO (OpPMY.



Hcronp3ys MoNspu3alioHHbIE MTPEACTABICHUS, TEOPETHIECKH 000CHYyiTe criocoOHOCTE MOHOB comu Na.S k
rugposnsy. CocraBbTe MOHHO-MOJIEKYJISIPHOE M MOJIEKYJIIPHOE ypaBHEHUS THAPOJIM3a 3TOW COJM, a TaKxkKe
paccMOTpUTE THAPOJIN3 C MO3ULMM MPOTOIUTHYECKON TEOpUH KHUCIOT M OCHOBAaHMH. YKaxkute 3HaueHue pH
pactBopa Na>S (pH>7, pH<7, pH~=7). HazoBute npoaykTsl rugponusa no Homenkinarype MFOITAK.
Hanumure ypaBHeHHS peakLuii, Ipy IOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH PEBPALICHU:

NaCl — HCI — AgCIl — [Ag(NHz):]ClI

HazoBure Bce momydennsle BemectBa mo Homenknarype WIOIIAK (amantupoBannsii Bapuant). dus KC
YKa)KUTE COCTABHBIE YacTH, HANUIINWTE YPaBHEHUS IEPBUYHON U BTOPUYHON JUCCOLMALMM U BBIPAXKECHUE IS
00111eii KOHCTaHThl HECTOWKOCTH.

Bapuant Ne 2

CocTaBbTe ypaBHCHHS TOJYPEaKIMii (METOJOM HOHHO-3JICKTPOHHOTO OajaHca), HA UX OCHOBE JOIUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
Kl + K2Cro07 + HoSOs—> 1o + Crp(SO4)s + ...

YKaXuTe OKHUCINATENb U €T0 BOCCTAHOBJICHHYIO ()OpPMY, BOCCTAHOBHTENH M €r0 OKHCIEHHYIO (hOpMYy.
HazoBute xummdeckne coequHenus mo Homenknarype MIOITAK (amantupoBaHHBIN BapuaHT); YKaXKHTE, K
KakoMy kiaccy oHu otHocstes: SOs, HoSOs, Ca(HSOs),, Fex(SOs)s, FEOHSO,, (PbOH)2SO4, NiSOsx7H-0,
MnS, Na,S,0s.

Hasosure nonsr; SO42, SO, HS, S,04%.

Hamummre ypaBHeHHS peakIvii, IPU MOMOIIHA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHUS:

PBrs — HBr — AgBr — [Ag(NHs)2]Br

HazoBute Bce momyuenHble BemiecTBa o HoMeHkiarype MIOITAK (amantupoBanubiit Bapuant). Hna KC
YKQXHUTE COCTaBHbBIC YaCTU, HAMTUIIIUTE YPAaBHECHUS MIEPBUYHON M BTOPUYHON JUCCOIMAIINN U BBIPOKCHUE IS
00111e# KOHCTAaHThI HECTOUKOCTH.

Bapuant Ne 3

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA WX OCHOBE IOIUILIUTE
MIPOJYKTHI pEaKIIUU U paccTaBbTe K03 PpHUImeHTsr:

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

VYKakuTe OKUCITUTENh U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
Hcnonb3ys nonsipu3aniioHHbIE PEACTaBICHHsI, TEOPETUIECKH 000CHY#HTe criocoOHOCTh HOoHOB comu KoSOs k
rugaponnsy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJIIPHOE ypaBHEHHUS THAPOJIM3a 3TOW COJM, a TaKKe
paccMOTpHUTE TUAPOIN3 C HO3UIUHA MPOTOIUTHUECKON TEOPUH KHCIOT U OCHOBaHUM. YKaxkute 3HadeHue pH
pactBopa KoSOs (pH>7, pH<7, pH~7). HazoBuTe npoaykthl rujposin3a no Homeunkiaarype MIOITAK.
Hanumure ypaBHEHHS peakLuii, TPy IOMOIIN KOTOPBIX MOKHO OCYLIECTBUTH NPEBPALICHUS:

Pls - HI — Agl — Nas[Ag(Szo3)2]

HazoBute Bce momyuenHsle BemiecTBa o HomeHknarype WIOITAK (amantupoBanssiit Bapuant). s KC
YKQKUTE COCTaBHBIC YaCTH, HAITUIIINTE YpaBHEHHS IEPBUYHON U BTOPHYHOHN JAMCCOIUAIINN W BBIpKEHUE JIJISI
001I1el KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 4
CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE JOIUILIUTE
MIPOAYKTHI pEakIfy U paccTaBbTe KOIQDUIIHESHTHI:

H.S + KMnOs + H,SOs — S + MnSO4 + ...

VYKaknuTe OKUCITUTENh U €T0 BOCCTAHOBJICHHYIO ()OPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO (GOpMY.
Hanummre Gopmyisl XMMAYECKUX COCIUHEHMN U MOHOB: okcui cepbl (1V), THocepHas KuCiOTa, Cyibdar
xpoma (Il), cynedar rugpokcomapranua (II), ruapocynsdun xamus, cynbua THAPOKCOKANBLUS, CYIbPUT
ammonus, tuapocynbhuT keneza (lll), rexcarmapar cynedpara ammonust sxeneza (II), cymbdun-vow,
THUAPOCYJIb(OUT-HOH, THOCYJIb(AT-HOH.

Hanumure ypaBHEeHHS peakUuii, TPy IMOMOIIXA KOTOPBIX MOKHO OCYLIECTBUTH NPEBPALLICHUS:

PBr; — HBr — AgBr — [Ag(NHs)2]Br

HazoBute Bce momyuennsle BemecTBa 1o HomeHkiarype MIOITAK (agantupoBanusii BapuanTt). [Jms KC
YKQKUTE COCTaBHBIC YaCTH, HAITUIINTE YpaBHEHHS MEPBUYHON U BTOPUYHON AMCCOLMALNU U BBIPAXKEHUE JIJIS
0011eil KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 5
CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO OajaHca), HA WX OCHOBE JOIUILUTE
MPOIYKTHI PEaKIMU U paccTaBbTe KOIQDUIIHESHTHI:



H>S + K2CryO7+ HaSOs — S + Cra(SO04)z + ...
YKaXuTe OKUCIIUTEND U €T0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €TI0 OKHCICHHYIO (opMYy.

2. Hcmonb3ys OJSIPU3AIMOHHbBIC MPEACTABICHUS, TCOPETHUECKH 000CHYHTEe COCOOHOCTh MOHOB coiu KoS k
ruaponu3y. CoctaBpTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYJISIPHOE ypaBHEHHs THAPOJHM3a 3TOW CONH, a TaKXKe
PacCCMOTpPHTE THAPOJIH3 C MO3UIMK MPOTOJUTUICCKON TEOpUM KUCIOT U OCHOBAaHWH. YKaxuTe 3HaueHue pH
pactBopa KHS (pH>7, pH<7, pH=7). HazoBute npoaykTsl ruaponu3sa mo Homenknarype MIOITAK.

3. HamumuTe ypaBHEeHUs peakiuid, MPH MOMOIIH KOTOPBIX MOXKHO OCYIIECTBHUTE MPEBPAIIICHHSL:

KCI — HCIl — AgCl — [Ag(NHs).]CI

HazoBute Bce momyuennsie BemecTBa 1o HoMeHKiarype MIOIIAK (amantupoBanusiii Bapuant). s KC
YKQKHUTE COCTaBHBIC YaCTU, HAMUIIIUTE YPAaBHEHUS MIEPBUYHON M BTOPUYHOM JUCCOIMAIIMN U BBIPOXKCHUE IS
0011e# KOHCTAaHThI HECTOUKOCTH.

DQKCIIEPUMEHTAJJIBHASA YA CTb (OIIBITHI)

[Tonyuyenue xmaopa.
XnopHas BoJia, €€ CBOMCTBA.
OKuCIUTENbHBIE CBOWCTBA KaBEJICBOH BOMBI.
[Tomyuenue 6poma u Homa.

CgoiicTBa 6poma.

CgoiicTBa Hona.

Peakumu o6Hapyxenus nonos CI, Br, |

NogkrwbdE

JABOPATOPHOE 3AHSITHUE Ne 4: «p— 3JieMeHThI VI rpynmbi. Cepay. (4 yaca)

Bomnpocsl A1 caMOCTOATEILHOM NMOATOTOBKH:

1) OO6uias xapakTepucTuka p-3aeMeHToB V| rpymnmbl: 3JeKTpOHHBIE (HOPMYIIBI M AJEKTPOHHO-CTPYKTYPHBIC
JyarpaMMbl aTOMOB, BO3MOJKHBIE CTEIICHH OKHCIICHHS M BaJCHTHOCTb;, OCOOCHHOCTH KHCIOpoAa. Twuriel
00pa3yeMbIX HOHOB.

2) Kucnopona. Okcuibl, TIEPOKCHIBI, CYIEPOKCHIBI.

3) Ceposomopoa. Ctpoerne mMonekyisl mo Metoay BC. INomydenune. @usnueckue coictBa. CepoBOIOPOAHAS
kucnota. CyneGuabl ¥ TUAPOCYIbPUIBI, PACTBOPUMOCTH B BOXE, THAPOIM3. BoccTaHoBuTenbHBIE
CBOWCTBAa CEpOBOAOPO/Aa W CylIbPuIOB. KauecTBeHHBIE peakIWU Ha CEPOBOJOPOJ U PACTBOPHUMBIE
CYIb(UIBL.

4) KucnopogHbie COCAUHEHHUS CePhI.

5) Oxcun cepst  (IV). Tlomyuenne. @usmyeckue cBoiictBa. Cephucras kuciaota. CynbQutel U
ruApocynbGUTEL, THAPon3. OKHCINTEIbHO-BOCCTAHOBHUTENIbHBIC CBOWCTBa coeauHenuit cepol (1V).
KauectBennsle peakiun Ha okcun cepsl (1V) u cynbur—uoH.

6) Oxcun cepot (VI). IMomydenue. PactBopenne B Bome. CepHast kuciora. OKHCIUTENbHBIE CBOWCTBA
pa30aBICHHOW M KOHIEHTPUPOBAHHOU cepHOM kuciotel. Cynbdarel ¥ Tuapocyibdarel. KauecTBeHHas
peaxius Ha CyJib(haT—HOH.

7) Tuocynbdarel. Ilomydenne. Peakumu ¢ KHCIOTAMH M OKUCIAHMTEIsAMH. KadecTBeHHbIE peakiMd Ha
THOCYTb(aT—HOH.

IIpumepHbIe 3a1aHUA JJIs1 TMCbMEHHON KOHTPOJILHOM padoThI:

Bapuant Ne 1
1. CocraBbre ypaBHEHHUsS TOJdypeakiuii (METOJOM HOHHO-DJIEKTPOHHOIO OajaHca), Ha HMX OCHOBE
JOTTUIIIUTE MPOYKTHI PEaKIIMU H PACCTABbTE KOAPPUIIUESHTHI:
Na,SO3z; + KMnO4 + H,SO4 — NaxSO4 + MnSO4 + ...
VYKaknuTe OKUCIUTENh U €r0 BOCCTAHOBJICHHYIO JOPMY, BOCCTAHOBHUTEINb U €0 OKUCICHHYIO POpMY.
2. Wcnone3ys MONAPU3AIMOHHBIE NPEACTABIEHHS, TEOPETUUECKH OOOCHYITE CIIOCOOHOCTH HOHOB COJIH
Na>S k ruapoimuszy. CocTaBpTe MOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YpaBHEHHUS THAPOJIN3a 3TOU
COJIM, a TAKXKE PACCMOTPUTE TMJPOJIM3 C MO3UIUNA MPOTOJUTUUECKON TEOPUU KUCIOT U OCHOBAaHMIA.
Vxaxure 3Hauenune pH pactBopa Na.S (pH>7, pH<7, pH=7). HazoBuTe mpoayKThl THApOIU3a IO
HomeHksatype MIOITAK.
Bapuant Ne 2
1. CoctaBbTe ypaBHEHHUS MOJYypEakuii (METOJIOM HMOHHO-3JIEKTPOHHOTO OajaHca), Ha WX OCHOBE
JOIUILINTE MPOLYKTHI PEAKIIUU U PACCTaBbTE KOG HULMEHTHI:



Kl + K,Cr,07 + HySOs— 1 + Cr2(504)3 + ...
YKa)KI/ITe OKHCIIUTCIIb U €TI0 BOCCTAHOBJICHHYIO q)OpMy, BOCCTAHOBHUTCJIb U €CTO OKUCJICHHYIO (bOpMy

2. Hasosure xummmueckuwe coeauneHus 1o Homenkmarype HWIOIIAK (amantupoBaHHBIA BapuaHT);
yKaKuTe, K KakoMmy kmaccy oHu oTHocstes: SOz, HoSOs, Ca(HSOs)z, Fex(S0s)s, FeOHSO.,
(PbOH)2804, NiSO4X7H20, MnS, Nazszos.

Hasosure nonsr; SO.%, SOz%, HS, S,05%.
Bapuant Ne 3
1. CocraBbre ypaBHEHHS TIOJypeaKiMii (METOIOM HOHHO-3JICKTPOHHOIO OajaHca), Ha HMX OCHOBE

AONHUIINUTE MPOAYKTBI pEaKIIUN U paCCTaABbTC KO3(1)(1)HHH€HTBI:

Na,SO; + KIO3 + H,SOs — NaSOs + 1o + ...
VYKaXHUTe OKUCIIUTENb U €r0 BOCCTAHOBJICHHYIO ()OPMY, BOCCTAHOBUTEIb U €r0 OKUCICHHYIO (JOpMYy.
2. Vcrionp3ysl MONSIPU3AIUOHHBIE TPEACTABICHHS, TEOPETUIECKH OOOCHYWTE CITOCOOHOCTH MOHOB COIHU
K2SOs k runponunsy. CocTaBbTe HOHHO-MOJIEKYISIPHOE U MOJICKYJISIPHOE YPaBHEHHUSI TUAPOIIM3a dTOW COJIH,
a TaKKe PacCMOTPUTE THAPOIHM3 C IMO3UIUI MPOTOIUTHYSCKON TEOPUU KHUCIOT U OCHOBAHUU. YKaKUTE
snadenue pH pactBopa KySOs (pH>7, pH<7, pH=7). HazoBuTe NpoIyKThl THAPOIH3a IO HOMEHKIATYpE
HIOITAK.

Bapuant Ne 4

1.

CocraBpTe ypaBHEHUs MOJypeakUuil (METOJOM HMOHHO-JIEKTPOHHOTO OanlaHca), Ha HMX OCHOBE
JOMUILIUTE IPOLYKThI PEAKLIUU U PACCTaBbTE KOAPPHULIUCHTHI:

H2S + KMnO4 + H2SO4 — S + MnSO4 + ...
YKaXuTe OKUCIUTEIb U €r0 BOCCTAHOBJIEHHYIO ()OPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO (hopMy.

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

Bapuant Ne §
1. CocraBbre ypaBHEHHsS TOJdypeakiMii (METOIOM HOHHO-3JIEKTPOHHOIO OajaHca), Ha HMX OCHOBE

JIOTIAIINTE IPOAYKThI PEaKIUK U PACCTaBbTE KOI(DOUITUCHTHI:

H2S + KoCroO7+ HaSO4 — S + Crap(SOas)s + ...
VKaKUTE OKUCIUTENL U €r0 BOCCTAHOBICHHYIO ()OPMY, BOCCTAHOBUTEND U €r0 OKMCIIEHHYIO (hOpMY.

2.

Vcnonb3yst noiasipu3allMOHHbIE NMPENCTABICHUS, TEOPETHUECKH O0OCHYITE CIIOCOOHOCTH MOHOB COJIU
K>S x rugponmzy. CoctaBbTe MOHHO-MOJIEKYJISIPHOE W MOJICKYJISIPHOE YpPaBHEHHs THAPOJIHM3a STOH
COJIM, @ TAK)KE€ PACCMOTPUTE THJIPOJIM3 C MO3ULUNA MPOTOJUTUUECKON TEOPUU KUCIOT U OCHOBaHMIA.
Vxaxure 3Hauenne pH pacteopa KHS (pH>7, pH<7, pH~7). Ha3oBuTe mpomykTsl THApoiu3a IO
HoMmeHkatype MIOITAK.

QKCIIEPUMEHTAJJIBHASA YA CT b (OIIBITHI)

Nogobowne

BoccranoBuTenbHbIE CBOICTBA CEPOBOIOPOIA.

[Nony4enue u cBOMCTBA CYIb()UIOB METAIIIOB.

lMunponus cynbQumos.

OxkucnuTeapHbIC U BOCCTAHOBHUTENBHEIE CBOMCTBA OKcHia cepsl (IV) U cepHHUCTOM KUCTOTEHI.
Peaknusa na H>SO3 u ee conn.

CBolicTBa CepHOI KHCIIOTHI.

Peakimu Ha noH SO4%.

JJABOPATOPHOE 3AHSITHUE Ne 5: «p-3JieMeHThI V rpynibl. A30T». (4 yaca)

Bonpocsl a1 caMocTOATEILHON MOATOTOBKH:

O6mias xapakTeprcTuKa p-31aeMenToB V rpyninsl (nojoxenne B I1C 351eMeHTOB, 371€KTpOHHBIE (GOPMYJIIBI U
OJICKTPOHHO-CTPYKTYPHBIC OUarpaMmbl BaJICHTHBIX CJIOEB aTOMOB M 3JICMCHTAPHBIX MOHOB, BO3MOXXHBIC U
MPOSIBJIIEMbIE CTEIICHU OKHCIICHUS).

Crpoenue Monekynsl a3ora nmo merony BC. 3aBHCMMOCTP XMMHUYECKHMX CBOMCTB a30Ta OT CTPOEHHUS
MOJIEKYJIBI.

Awmmuak. [lonyyenne B mabopaTopuul u B MPOMBIIIIEHHOCTH. CTpOEHNE MOJIEKYIIBI aMMHaKa, CIOCOOHOCTH
00pa30BBIBATH BOJOPOIHYIO CBSI3b U €€ BIUSHHUE Ha PACTBOPUMOCTb.



oo

(o

10.
11.

Ousznyeckne W XUMHUYECKHE CBOWCTBa aMMMakKa (KHCIOTHO-OCHOBHBIC CBOWCTBA C TIO3MITMH TEOPUHU
IEKTPOJINTHUECKON TUCCOLMAIIUY, IPOTOJIUTUUECKON TEOPUHN KHUCIOT U OCHOBAHUIL; 3IEKTPOHHO-IOHOPHBIE
CBOMCTBA; OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA).

I'mpponns coneit aMMOHHS.

KagecTBeHHble peakliuy Ha aMMHUaK 1 MOH aMMOHUS.

Azotuctas kucnora. Hutputel. CTpoeHue HHUTpPUT-MOHA. PacTBOPUMOCTE HHUTPUTOB M HX THUAPOIIM3.
OKHCAUTETHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA HUTPUTOB.

AzotHas kucnora CTpoeHHe MOJIEKYIBI a30THOW KHCIOTH 1o Metoxy BC. Hutpartsr.

Hutpar-unon, ctpoenue, ciocoOGHOCTh K THAPOIN3Y. PacTBOpUMOCTE HUTPATOB.

OKHCANTETHHO-BOCCTAHOBUTENBHBIE CBOMCTBA a30THON KHUCIIOTHI Pa3IMYHBIX KOHIIEHTPALUN 1 ee CoJel.

KauecTBeHHbIE peakllui Ha HUTPUT- U HUTPAT-UOHBI.

IIpuMepHbIe 3axanns 1Jisl NMCbMEHHOH KOHTPOJIbHOM padoThI:

Bapuant Ne 1

CocraBpTe ypaBHEHHs MOJypeakUuil (METOJOM HOHHO-3JIEKTPOHHOTO OallaHca), Ha MX OCHOBE
JOMUILIUTE IPOLYKThl PEAKLIUU U PACCTaBbTE KOIPPHULINCHTHI:

a) KNO; + KMnO4 + H,SO; — KNOs + MnSQOq4 + ...
0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...

OObsicHuTe paszinuue BadeHTHBIX yriaoB B NBrs (£107,5°%) u PBrs (£90°. CocTaBbTe 31€KTPOHHO-
CTPYKTYPHYIO auarpaMmy MmoJjiekysibl PBri. M300pa3ute nepekpblBaHHE aTOMHBIX OpOHUTAICH, 00pa3yrommx
CBSI3HM B 3TOW MOJIEKyJe. YKaKUTe THII CBS3EH MO XapakTepy NepeKphIBaHWs aTOMHBIX opOwTanei u popmy
MOJIEKYJIBI.

Hazosute KC Ka[Fe(CN)s], ykaxure ero cocTaBHBIE YaCTH, HAMUIINTE YPABHEHUS MEPBUYHON U
BTOPUYHOHN IHCCOIHAIINH, BEIPAKEHHE I 00Iei KOHCTAHTHI HECTOWKOCTH.

Bapuant Ne 2

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIo OajaHca), HA UX OCHOBE IOIUILIUTE
MIPOJYKTHI PEaKIUU U paccTaBbTe K03 PpHuImeHTsr:

a) KNO; + K,Cr,07 + HoSO4 — KNO3 + Cr2(804)3 + ...

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

Hcnone3ys monspu3aliioHHbIE TPEACTABICHHS, TEOPETHIECKA 000CHYHTE CITOCOOHOCTh HOHOB conn K3PO4
ruaponu3y. CocraBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISPHOE ypaBHEHHs THAPOJIN3a 3TOM COJNH, a TaKkkKe
paccMOTpHUTE TUAPOIN3 C HO3ULHUN MPOTOIUTUYECKONH TEOPUH KHCIOT M OCHOBaHMU. Ykaxute 3HaueHue pH
pactBopa KsPO4 (pH>7, pH<7, pH=7).

OGbsacHuTe pasaumuue BaneHTHeIX yrioB B NHi (£107,5% m AsHs (£90°). CocraBbTe 31EKTpOHHO-
CTPYKTYpHYIO auarpammy Mosekyssl AsHs. M300pasure nepekpbiBaHHE aTOMHBIX opOuTainei, o0pasyromux
CBSI3U B 3TOW MOJIEKYJle. YKaKUTE THII CBSI3eH 0 XapakTepy IMepeKphIBaHHUs aTOMHBIX opOuTaneii u Gopmy
MOJIEKYJIBI.

Bapuant Ne 3

CocraBbTe ypaBHEHUS MOJIypeakuii (METOJAOM MOHHO-3JIEKTPOHHOTO 0ajlaHca), Ha WX OCHOBE JOTHIIHNTE
MPOAYKTHI PEaKMy U paccTaBbTe KO3QUIHMESHTHI:
a) Mg + HNO3(con) = Mg(NOs)2 + NOT + ...
0) Bi(NOz3)3 + SnCl; + NaOH — Bi + Na;SnOs + ...
Hcnonb3ys nonspu3alimoHHbIE IPEICTABICHNS, TEOPETUIECKH 000CHYHTE criocoOHOCTh HOoHOB coni NasPO4 k
ruaponu3y. CocraBpTe MOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE ypaBHEHHS THAPOJN3a 3TOW CONH, a TaKkke
paccMOTpUTE TUJIPOJIU3 C MO3UIUN MPOTOJIUTUUECKON TEOPUHM KUCIIOT MU OCHOBaHMU. YKaxkute 3HaueHue pH
pactBopa NasPO4 (pH>7, pH<7, pH=7).
OGbscaute pasnumume BaneHTHeIx yrmoB B NHi (£107,5% wu AsHs (£90°). CocraBbTe 31EKTpOHHO-
CTPYKTypHYI0 nuarpammy mosekynsl NHs. M3o00pasure mepekpriBaHHE aTOMHBIX opOuTaned, oOpa3yromux
CBSI3U B OTOM MOJIEKyJie. YKaXKUTE THIT CBSI3eH 10 XapakTepy MepeKpbIBaHUS aTOMHBIX opOuTaiei u Gopmy
MOJIEKYJIBI.

Bapuant Ne 4

CocraBeTe ypaBHEHMs IOIypeakiyii (METOJAOM HOHHO-3JIEKTPOHHOTO OajgaHca), Ha WX OCHOBE JOIHIIHUTE
MPOAYKTHI pCAKIIUU U PACCTABBTC KO3(1)(1)I/ILII/IGHTBI:

a) PH; + KMnQOg4 + HCI —» HsPO,4 + MnClI, +...



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

Hcnonp3ys nonsapu3auroHHbIe TPEACTaBICHH, TEOPETHUECKH 000CHY#Te criocoOHoCTh noHOB con NaNO; k
ruaponu3y. CoctaBpTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYJISIPHOE ypaBHEHHs THAPOJHM3a 3TOW CONH, a TaKKe
paccMOTpUTE TUIPOJIU3 C MO3UIUN MPOTOJIUTHUYECKON TEOPUM KHUCIOT U OCHOBaHMM. YKaxxkuTe 3HaueHue pH
pactBopa NaNO; (pH>7, pH<7, pH~7).

OObsicaute pasnuuue BaneHTHBIX yroB B NCls (£107,5°) u AsCls (£90°. CocraBbTe 31meKTpOHHO-
cTpykTypHyto auarpammy mousekyiabsl NCls. M300pasuTe mepekpbiBaHHE aTOMHBIX OpOHTaleid, 00pa3yroIux
CBSI3M B 3TOW MOJIEKyJe. YKaKUTe THII CBS3EH MO XapakTepy HepeKphIBaHWS aTOMHBIX opOHTaneil u Gopmy
MOJIEKYJIIBI.

Bapuant Ne 5

CocTaBbTe ypaBHEHHS TOJYpeakIuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE IOIHUIINTE
MPOAYKTHI peaKkyy U paccTaBbTe KOI(QPUIHMCHTHI:

a) NaNOs + Cu + HySO4 — NO21 + CuSO4 + ...

6) Bi(N03)3 + SnCl, + NaOH — Bi + Na;SnOs + ...

OGbsacaute pasznmuune BaneHTHBIX yrioB B NClz (£107,5% u AsCl; (£90°. CocraBbTe 31€KTpOHHO-
CTPYKTypHYIO nuarpammy mousekyibl AsCls. M300pa3uTe nepekpbiBaHuEe aTOMHBIX OpOUTaeil, 00pa3yrommx
CBSI3U B 3TOM MOJIEKyJle. YKaKUTE THII CBSI3eH 0 XapakTepy MEpeKphIBaHHUs aTOMHBIX opOuTanedl u Gopmy
MOJIEKYJIBIL.

HazoBute coenmnuenus mo HomeHnknatype MIOITAK (amanTupoBaHHBII BapHaHT); YKAXKHUTE, K KAKOMY KIIACCY
onn otHOcATCA: KH2PO4; BiONO3; Hg(NO3)2x2H20; NH4CaPOs; Fe(NOs)s; Bi(OH)2NOs; As;Os; H3AsOa.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

ITony4yenue u cBOKMCTBA OKCHIIOB a30Ta.

ITonyuyenue ammuaxa.

CBoiicTBa aMMHaKa.

O0Opa3oBaHrEe aMMHAYHBIX KOMIUIEKCOB.

Peakiing Ha mOH aMMOHUS.

Bo3ronka xiopuia aMMOHHMS.

[Tony4yenue u cBOKMCTBA a30TUCTOM KUCIOTHI.
OKHCAUTETHHO-BOCCTAHOBUTENbHBIE CBONCTBA HUTPUTOB.
. CBolicTBa a30THOM KUCIIOTHI.

10.Pa3noxenre HUTPATOB MPU HATPEBAHHH.

WoNoOAWNE

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

Bomnpocsl Aj1s1 caMoCTOATENbHOM MOATOTOBKH:
1. Coenunenust dpochopa (V). DochopHble KUCIOTH (MeTa-, opTo- U AudoOchHOpHas KUCIOTHI), COIH
(hochopHBIX KUCIOT. PacTBOPUMOCTH 0pTOh0Cc(haTOB B BOJE, THAPOIIHS.

2.  KavecTBeHHbIE peakiMi Ha aHHOHBI (POCHOPHBIX KHCIIOT.

3. Oxcuasl u ruapokeuasl Meimbsika (I u V), cypsmsr (111 u V), Bucmyta (Il u V). Mx kucnotHo-
OCHOBHBIE U OKHCIINTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

4. Ocobennoctu ruaponu3a coneii cypsMmsi (111) u Bucmyra (111).

5. KauecTBeHHbIC peaKllnyi Ha apCCHUT- U apCeHAT-HOHBI, Ha HOHbI cypbMbI (111) 1 BucmyTa (111).

QG KCNEPUMEHTAJJBHASA YA CT b (OIIBITHI)
Peakuus Ha dpocdar HoH.

Conu opToochopHOI KHCITOTHI.

[Tony4yenue ocHOBaHUM U UCCIIEOBAHUE UX CBOKCTB.
AmpoTepHbIE THIPOKCHIBI.

ITonyyenue coneil ¥ UX CBOMCTBA.

agrwbdE

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

1.

Bomnpocsl Ajis1 caMoOCTOATENbHON MOATOTOBKH:
OcoOeHHOCTh CTPOCHUS aToMa yriiepoja. YTIepo, Kak OCHOBA OPTaHUYECKUX COSAMHECHUH.



2. Amnorpomnms yriiepona. UTo Takoe aKTHBHPOBAaHHEIN yrofs? [ToHsaTHE 00 amcopOImy.

10. Oxcun yraepona (IV). Ctpoenune MoneKyIsl, (PU3MUESCKIE W XUMUYICCKHE CBOMCTRA.

11. YronbHas KHCIOTa U €€ coJiu: KapOOHATHI, THAPOKApOOHATHI; pACTBOPUMOCTH B BOJIE, TUAPOIIN3, TEPMUUYECKOE
pasnoxxeHue.

12. KadecTBenHbIe peaknuu Ha okcua yriaepona (IV), kapooHaT- u ruapokapOOHAT-HOHBL.

13. Okcun kpemuans (IV). KpemuueBbie KHCIOTH (OpTO-, MeTa- MeTagukpeMuuenas). Crunnkarenab. CHIMKATHL:
PacTBOPUMOCTB B BoJIe, THApou3. CTEKIIO M €ro BhIIICTaYrBaHuUE.

14. KauecTBeHHAs peakns Ha CHIMKAT-HOH.

IIpumepHbIe 3aJaHUA ISl MMCbMEHHO KOHTPOJbHOM padoThI:

BapuanT Ne 1
OnummTe KadecTBEHHBIE peakud Ha KapOoHaT- W THUApokapOoHaT- WOHBL. Hamwmmmre ypaBHEHUS
COOTBETCTBYIOIINX PEaKIMU. YKaKUTE aHATUTHYCCKUH 3D PeKT.

Bapuant Ne 2

OxapakTepusyiTe yriepol, HCXOs M3 TOJOXKCHHS B TMEPUOJAUYCCKONW CHUCTEME 3JIEMEHTOB: 3JICKTPOHHAS
(dbopMysia ¥ 3JIEKTPOHHO-CTPYKTypHAs JuarpaMma, OCOOCHHOCTH aToMa YIJIepoia, BO3MOXKHBIC CTCIICHU
OKHCIICHUSI.

Bapuant Ne 3

CocTaBbTe SIEKTPOHHO-CTPYKTYPHYIO JAMAarpaMMy MOJeKynsl okcuaa yriaepoma (IV). VYkaxurte tun
ruOpUAN3anY ATOMHBIX opOuTaneil yriepozaa (BajaeHTHBIH yron 180°) u reomeTpudeckyio GopMy MOJEKYITBI.
CKOJIBKO - U TT-CBsI3eil 00pasyeT aToM yrieponaa B 3TOi Monekyie?

Bapuant Ne 4
Jonummte ypaBHenue peakiuu  FeCls + Na;COs + H,O0 — ...,
YUIUTBIBAsI, YTO THAPOJIN3 MPOTEKAET 70 KOHIIA.

Bapuant Ne 5

CocraBbTe 3JIEKTPOHHO-CTPYKTYPHYIO Auarpammy mostekynsl AlFz, ykakuTe THI THOPHUAM3AIMM aTOMHBIX
opOuTanei, ecnu BadeHTHBIH yroa cocrauser 120°. Kakyro ¢opmy wummeer Mmosekyna? Mzobpasure
MepeKphIBaHIE aTOMHBIX OpOHTaIel aFOMUHIS U PTOpA.

Bapuant Ne 6

Hamummre ypaBHeHHS peakIyii, IPU MOMOIIHA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHUS:

NaHCO; — CO, — CaCOs; — C&(HCOs)z

HazoBute coemuHeHus yriepoja, VyYacTBYIOIIHE B IMpeBpamieHusx, Mo HomeHkiaatype HWIOIIAK
(amanTUpOBaHHBIN BapUaHT).

DSKCOEPUMEHTAJUBHASA YA CTDb (OIIBITHI)
AncopOunoHHas clI0COOHOCTh IPEBECHOTO YIJISL.
BoccranoBuTenbHbIE CBOWCTBA YTIIA.

[Tomyguenue u cBoiicTBa okcua yriaepozaa (IV).
CBoiicTBa cosiell yroJIbHOW KHUCIIOTHI.
Omnpenenenue ruIpokapOOHATOB B BOJIE
ITony4yeHue KpeMHEBOI KUCIIOTHI.

I'mpponns coneil KpeMHEBOM KUCIIOTHI.
[Tomryuenune ManopacTBOPUMBIX CHIIMKATOB.

Nk~ E

JABOPATOPHOE 3AHSITHUE Ne 8: «p- 3j1eMeHThI IV rpynnbi. Qs0Bo. CBuHen». (4 yaca)
BOl'lpOCI)I JIA CaMOCTOSITEJILHOM NOoATOTOBKMH:

Kak n3MeHstoTcst CBOMCTBAa OKCUAOB M THAPOKCUIOB B TPYIINE F€PMaHUIA, OJJOBO, CBUHEI[?

4. Coemunenus onoa (Il u IV) u ceunna (Il u 1V), okcumasl, TUAPOKCUABI (KUCIOTHO-OCHOBHEIE

CBOICTBA).

KauecTBeHHbIE peakIiy Ha HOHBI SN%* n Ph2*,

Ha xakux cBolcTBaXx OCHOBaHO MPUMEHEHHUE CBUHIIA U 0JIOBA B TEXHUKE?

7. Ha3zoBuTte pacnpocTpaHEHHBIE CIUIaBbl CBUHIIA M 0JIOBA M YKKUTE X IPUMEHEHHE.

w

o u



8.

Kaxkoe BemectBo Oyzaer 6onee cuibHO runponu3oBathes — SNCl2 wim SnCls? MoTuBupyiiTe OTBET.

IIpumepHbIe 3aJaHUA ISl MUCbMEHHON KOHTPOJIbHOM PadoThI:

Bapuant Ne 1
Kax moxHOo momyunts ruapokcun onosa (II) B mabopatopun? Ykaxute, KaKUMHA CBOMCTBaAMU OH
o0JalaeT ¢ TOYKH 3pPEHUS TEOPUU DICKTPOIUTHUECKON muccormanmuu. OTBET MOATBEPAUTE
YPaBHEHUSIMH PEaKInii.

Bapuant Ne 2
Kak moxxHO momyuuts ruapokcup cBunua (II) B maGoparopun? YKakuTe, KAKHMH CBOWCTBAMH OH
o0JamaeT ¢ TOYKM 3pEHUS TEOPWUH dJIEKTPOIMTHYECKON maucconuanuu. OTBET TOATBEpIUTE
YPaBHEHUSIMU PEaKLU.

Bapuant Ne 3
Kakx moxxHO momyunts ruapokcun onosa (II) B maGoparopumn? VYkaxkwrte, KAKIMH CBOWCTBAMHU OH
o0najgaeT ¢ TOYKHM 3pEHHS TEOPHUH DIEKTPOIUTHYECKOW naucconuannd. OTBET MOATBEPAUTE
YPaBHEHUSIMU PEaKLUil.

Bapuant Ne 4
CocTaBbTe DJIEKTPOHHO-CTPYKTYpHYIO auarpammy Moiiekynbl SnCly. Ykaxute Tunm rudpuausaiuu
aTOMHBIX OpOMTaJIEH 0J10Ba B HTOM MOJIEKYJIE, €CIIU BAIEHTHBINA yron coctapisier ~120°. M306pasute
MepeKphIBAaHUE aTOMHBIX OpOHTaneld. YKaKuTe TUM CBA3EH MO XapakTepy NEpeKphIBAHUS aTOMHBIX
opowuraneii. Kakyio ¢hopmy nmeeT monekymna?
Bapuant Ne §
Kak moxno momyuuts ruapokcua cBuaia (II) B naGoparopumn? Ykaxure, KakuMH CBOHCTBaMHU OH
o0yazaeT ¢ TOUKU 3PEHHS TEOPUH AIEKTPOIUTHIECKON ancconuanru. OTBET MOATBEPAUTE YPAaBHEHUSIMU
PpeaKLUii.

DQKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

NoookrwhE

BzanmoneiicTBrE 0710Ba ¢ KHCIOTAMH.
BzaumopeiicTBrE 010Ba CO IICIOYaMHU.
[Tomyuenue u cBoiicTBa rugpokcuaa onosa (II).
KauectBennas peakiiys Ha HOH Pb%*,
B3aumoseiicTBie CBUHIIA ¢ KHCIOTAMH.
[Tomyuenue u cBoiicTBa runapokcuna caunna (II).
OO0HapyxeHe HOHOB CBUHIIA B PAaCTBOPE.

JABOPATOPHOE 3AHSITUE Ne 9: «p—3y1eMeHThI 111 rpynnbl. Bop». (4 yaca)

Bomnpocsl Aj1s1 caMoCTOATENbHON MOATOTOBKM:
1. O6mas xapakrepuctuka p—a3aemMenToB lII rpynmsl (rmosokeHne B MEPUOANUECKON CUCTEME, IEKTPOHHBIE
(hopMyITbI  aTOMOB, BO3MOXKHBIE CTENICHH OKHCIICHUS, BaJIEHTHOCTH). DJIEKTPOHHAS AEPUIIMTHOCTh U €e
BIIUSTHHE HA CBOWCTBA 3JIEMEHTOB.
Bop. [IpocToe BEMIECTBO U €0 XUMUYECKAsi AKTUBHOCTb.
Oxkcup Oopa, OopHas KucioTa (IoJydeHue, CBOMCTBA), KAUECTBCHHAS PEaKIIHsl Ha OOPHYIO KUCIIOTY.
Counn 00opHOH KHCTOTHI (MeTabopartsl, TeTpadopatsl). [ maponus rerpadoparta Hatpust (Oypsr). [lepmst.
Bopuel. Coenunenus 6opa ¢ BogopoaoM. OCOOCHHOCTH CTEPEOXUMUH | ITpUpoja cBsi3eil. [ mOpuTuzanusi.
Tamorenunapl 0Opa UX THIPONIA3 U KOMILIEKCooOpa3oBanue. TeTpohTopobopaTsl.

ok~ own

QKCIIEPUMEHTAJIBHASA YA CT b (OIIBITHI)

. Ilomy4yenue opToOOPHOI KUCIOTHI.

. CBoiicTBa OpTOOOPHOH KHCIOTHI.

. CaoiicTBa cozeit 6opHbIX kucnoT. CBoiicTBa TeTpabopara HATpusI.
. Ionmy4yenue 6opHOITUIIOBOTO ddHpa.

B~ WON -



JABOPATOPHOE 3AHSITHUE Ne 10: «p—3JieMeHThI 111 rpynnel. AsiroMmunuii». (4 yaca)

BomnpochI 15151 caMOCTONATENLHON MOATOTOBKHU:

AJIOMUHHUH KaK TPOCTOE BEIECTBO, €r0 XUMHUIECKast aKTUBHOCTh. OKCHUI ¥ TUAPOKCHU/T ATFOMUHISL.
2. CoenvHEHUs aIOMUHHS: OKCHJ, TUAPOKCHA. AMQOTEpHbIE CBONCTBA TMIIPOKCHIA ATIOMUHHS C TIO3HIIUHA
TEOPHH AIIEKTPOTUTUIECKON JUCCOLUAIMN U TPOTONIUTHYECKON TEOPHH KHUCIOT U OCHOBaHHH.
AmromuHaTHL. MOH aTIOMHHAS KaK KOMITIEKCOOOPa30BaTEIb.
Comnm aroMuHUS (CpeaHue, TBOHHBIC — KBACIBI), HX THIPOJIH3.
KauectBennas peakuus Ha non Al%*,

=

ok w

HpI/IMepHI)Ie 3aJaHus JJisl IHCbMEeHHOM KOHTpOJ’ILHOﬁ paﬁoTbl:

BapuanT Ne 1

Cynbdun amromunust Al,S3 MOTydaroT TOJNBKO CyXUM ITyTE€M, HAIPUMEp, CIICKAHUEM ITOPOIIKOB aJIFOMUHUS C
cepoid. Hanmnmmre ypaBHeHue 3TOM peakuuy. YTo IPOU30MIET C HOTYyUYEHHBIMH JKEITHIMU KPUCTAIIIAMY IIPUA UX
KOHTaKTe ¢ Bojoi? OTBET MOATBEPANTE yPAaBHEHHEM PEAKIIHH.

Bapuant Ne 2
Hanumure ypaBHEHHS peakLuii, TPy IOMOIIX KOTOPBIX MOKHO OCYIIECTBUTD NPEBPALLICHUS:
Al(OH)3 — AICls — Al(OH); — Co(AlO2)2
HazoBute coenuHeHHs adOMUHHS, Yy4yacTBYIOLME B TpeBpalleHusx, o HoMeHkiatype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Bapuant Ne 3
Homnutmte ypasHenue peakimu Alx(SOs)s + KoS + H,0 — ...,
YUYUTBIBAA, 4YTO TUAPOJIN3 MPOTEKACT A0 KOHIIA.

Bapuant Ne 4
Kak MOXHO MONMy4YHTh THAPOKCUA AIOMUHHS B Jabopatopun? YKaKUTe, KAKMMH CBOMCTBAMH OH OONaJIaeT C
TOYKH 3PEHHSI TECOPHUHU IEKTPOIUTUIECKON Arccorann. OTBET HOATBEPIAUTE YPABHEHUSIMH PEAKLIUIL.

Bapuant Ne 5
Hazosute xucnotsr 6opa: HsBOs3, HBO,, HoB4O7. Yxkaxwure, ast Kakoil u3 HUX HE CYIIECTBIOT COJIH.

KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
OTHollIEHHE aTIOMUHUA K BO3AYXY.

B3auMoelicTBrE aJIIOMUHUSA CO IIIEJIOYaMU.

B3anMonenicTBie alIFOMUAHAS C BOLOM.

BzanmoeiicTBrEe aTFTOMUHHS C KMCIIOTaMH.

[Tomydyenune ruapoKcuIa aTIOMUHUS U UCCIIEIOBAHNE €T0 CBOMCTB.
ANCOpPOLIMOHHAS AKTUBHOCTb THIPOKCHIA aTFOMUHUSL.

I'uaponus coneit antoMuHUS.

NoookrwdE

JABOPATOPHOE 3AHSATHE Ne 11: «s-3jgemeHTbl I, II rpynn. Ilenoynbie wu
1eJI0OYHO3eMeJIbHbIe MeTALIIbI». (4 yaca)

1.

oakrown

Bonpocsl A1 caMoCTOATeIbHOI MOATOTOBKHU:
s—Onementsl | u Il rpynm. Ilonoxenwne B 1IC. DnekrponHsie (opMyiasl aTOMOB M HMOHOB. BalleHTHOCTB.
CreneHun OKHUCICHHUS.
Pu3nvecKre 1 XUMUIECKHE CBOMCTBA MIETOYHBIX U MIEJTOYHO3EMEIbHBIX METAIJIOB.
JuaronansHoe cxoactBo snemertos B [1C (Li u Mg; Be u Al).
I'unpokcuasl S—1€MEHTOB.
KauecTBeHHBIE peakIy Ha MOHBI IEIOYHBIX U ET0YHO3EMENBHBIX METAIUIOB.
[Ipumenenne coennnenuii S—anementos | u Il rpymm.

DQKCIIEPUMEHTAJJIBHASA YA CTb (OIIBITHI)



BzanmoeiicTBre METAIIIIOB C BOJOM.

BzanmoeiicTBre Maraus ¢ KHCIOTaMHU.

[Tony4yenue u cBOKMCTBA OKCHU/IA MATHUSL.

[Tonyyenue rugpokcuaa Marausl.

I'mapokcnn 6epHILIAS U €r0 CBOMCTBA.

I'maponms comneit 6epuiIns.

lunponu3 kapOOHATOB M THAPOKAPOOHATOB IIEIOYHBIX METAIIJIOB.
[Tomyuenune rTUAPOKCUIOB MIEITOYHO3EMENBHBIX METAILIOB.

[Tomyuenue u cBo¥cTBa KapOOHATOB MIETOYHO3EMETHHBIX METAIJIOB.

10 OxkpanmBaHye IIAMEHH COJISIMU IIKJIOYHBIX U IEI0YHO3EMETBHBIX METAILIIOB.

©CoNoA~WNE

JIABOPATOPHOE 3AHSITUE Ne 12: «d— u f-auaementst III rpynmei. d—3aementsr IV

rpynnbl. d-3jemMentsbl V rpynnsly. (4 4aca)
KoHTposibHbIe BONPOCHI U 321a4H.
1. Hanmmmmre ypaBHeHHs 4 peakuui, ¢ MOMOIIBI0 KOTOPBIX MOXHO okcupa twurtaHa (IV) mepeBectn B
PacTBOPUMOE COCTOsIHMUE. B Kakux 001acTAX MPOMBIIIIEHHOCTH Hcnonb3yercs TiOo?

2. Kakoe MecTo 3aHMMAaeT THTaH B paxy HamnpspkeHud meTamuioB (PHM)? Ilouemy xuMudeckas akTHBHOCTD
JaHHOTO MeTalyla HE COOTBETCTBYeT ero mojoxeHuto B PHM? Hamumure ypaBHEHUs peakuuil TUTaHa C
rOpsSYMMH KOHIIEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM, a30THOM M IJIABUKOBOM KHCJOT, a TakKe C a30TOM,
thocdopom, yriepogom u kpemuauem mpu temmeparype 1000 — 2000 °C.

3. Beruncnus AH,° u AG,°, ycranoBure, kakoi u3 MetonoB nonydenus TiCly sBaseTcs mpeanoyTuTenbHbIM:

a) 3ammozelicteue TiOo(x) ¢ HCI(r), 6) B3aumopeiicteue TiOp(x) ¢ Cly(r) m C(rp). Kakoe mpumenenue

naxozut TiCly B MeTamnypruu TuTana?

JIABOPATOPHOE 3AHSATHE Ne 13: «d-31emenTsI V rpynnbby. (4 yaca)
KonTpoJibHbIE BOIIPOCHI U 3aa4H.

1. C yem cBd3aHa, Kak MPaBUJIO, HU3Kasl )KapOCTOMKOCTh TYTrOIUIaBKUX MeTajuioB? Kak MeHseTcs &KapoCTOMKOCTh
metaiuioB B psimy V — Nb — Ta? B kakux ycloBHSX pearupyroT BaHaJAWH M HHOOWI C KUCIOPOJOM, BOJOPOIOM,
azotoM, rajoreHaMu? Hamuinure ypaBHEHMs yKa3aHHBIX peakuuid. brarogapst kakoMy CBOWCTBY ATH METaJlIbl
MPUMEHSIFOT JJIs TIOJTyYeHHs TITyOOKOT0 Bakyyma?

2. Kak MeHsieTcss KOppO3HOHHAsI YCTOWYMBOCTh B BOJHBIX pacTBopax B psaay V — Nb — Ta? B kakux ycioBusix
pearupyeT BaHaJAUM ¢ BOAOW, CEPHON KUCIOTOH, MJIABUKOBOM KHCIOTOM, CMECHIO a30THOM M IJIaBUKOBOW KUCIIOT,
menovpto? Hanumure ypaBHEHUS YKa3aHHBIX PeakLuil.

JJABOPATOPHOE 3AHATHE Ne 14: «d-3emenTts! VI rpynnsi. Xpom». (4 yaca)

BOl'lpOCI)I JJIS1 CAMOCTOSITEJIbHOM MOATOTOBKM:

1. [onoxenne xpoma, MonuOneHa, Boimbppama B [IC snemeHTOB. DieKTpOHHBIE (HOPMYIBI U
3JIEKTPOHHO-CTPYKTYPHBIE AUArpaMMbl BaJIEHTHBIX CJI0eB aToMa XxpoMa 1 noHos xpoma (II) u (VI).

2. Coemunenus xpoma (II). Oxcun m ruppoxcun xpoma (II). KucinoTHo-ocHOBHBIE CBOWCTBa,
ycTONM4MBOCTH ruapokcuaa xpoma (II).

3. Coemunenust xpoma (III). Oxcun u rtuapokcenn xpoma (III).  Amdotepnble cBoiicTBa

ruapokcua xpoma (II) ¢ mo3unmii Teopun MEKTPOIUTHIECKON TUCCONUAIUN U TIPOTOIUTHIECKOM
TEOPUU KHUCIOT M OCHOBaHMHA. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COECIUHEHMHA XpoMa
(I1I), Bmusarne pH cpenst Ha BuA 00pa3yromuxcs MPOIyKTOB.

4. Coemunenus xpoma (VI). Oxena xpoma (VI). XpomoBast 1 IUXpoMOBasi KUCIOTBI. XpOMaThl U
muxpoMatel. OKHCIUTETbHBIE CBOWCTBA, BiustHUE pH cpeapl Ha BUA 0Opa3yrOMIMXCS MPOIYKTOB.
KauecTBeHHBIE peakiny Ha XpOMAaT-HOHBI.

5. [IpumeHneHune coefMHEHUH XpoMa.

IIpumMepHble 3axaHNsA 1J151 MTUCbMEHHONH KOHTPOJILHOH padoThI:
Bapuant Ne 1

1. Hanwmmure ypaBHEHHs pEeaKIIHi, C TTOMOIILI0 KOTOPBIX MOXHO OCYIIECTBUTH CISIYIONTUE TIPEBPAIICHUS:
Na,CrO4 — Na,Cr,0; — K,CrO4 — PbCrOq4



HazoBute coemmHeHHs XpoMma, YYACTBYIONIME B TpeBpameHusx, 1o HomeHkimatype MIOIIAK
(amanTEpOBAaHHBIN BapHUaHT).

Hcronb3ys mosspu3anioHHbIe TIPEACTABICHHS, TEOPETHUECKH 000CHY#TE ctocoOHOCTh HOHOB coi Cr(NOs)s
K ruapoian3y. CocTaBbTe HOHHO-MOJIEKYJISPHOE U MOJCKYJISIPHOE YPaBHEHUS PEaKuii THIPOIU3a 3TOU conu, a
TaK)K€ PacCMOTPUTE THUIAPOJIH3 C TO3ULIMUN MPOTOJUTHUYECKONM TEOPUM KHUCIOT M OCHOBAaHMH. YKaxuTe
opuentuposounoe 3uauenune PH pacteopa Cr(NOs)s (pH>7, pH<7, pH=7).

Bapuant Ne 2

Hamummre ypaBHeHHS peakIwii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBHUTH CIIEAYIONTHE MPEBPAIICHHS:
CrCl; — Nag[Cr(OH)e] - CI’z(SO4)3 - CF(OH)3

HazoBuTe coenuHeHWs XpoMma, Y4YaCTBYIOIIME B MpeBpamieHusx, 1o HomeHkiaarype MIOIIAK
(amanTupoBaHHBIN BapUaHT).

Hamumwmre snektpoHHbIe (QOPMYITBI aTOMa XpOMa, €ro MOHOB (pealbHBIX W BO3MOKHOTO THIIOTETHIECKOTO),
YKQOKHUTE THITBI JJICKTPOHHBIX 00004ek HOHOB. Paccmorpurte rumponu3 uona Cr (1) ¢ mosummit
MPOTOJUTHYECKON TEOPUU KUCIIOT U OCHOBAHHMIA.

Bapuant Ne 3

Hanumure ypaBHeHHs peakiyii, ¢ TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOLINE TPEBPALLICHHS:
K2CrOs — KzCr,07 = NaxCrOs — Ag2CrO4

HazoBute coenvHeHMss Xpoma, ydYacTByIOIlME B TIpeBpalleHusx, 1o HomeHkmatype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Hcnone3ys nonspru3anroHHbIE IPECTABIEHUS, TEOPETUIECKH 000CHYHTE cClIOcOOHOCTE HOHOB cot MNSO4 k
ruaponau3y. CocTaBbTe HOHHO-MOJIEKYISPHOE U MOJIEKYJIIPHOE YPaBHEHHUS peaKlMu TUAPOJIM3a 3TOHM cou, a
TaK)K€ PACCMOTPUTE TUAPOIU3 C MO3UUUNA MOPOTOIUTHYECKOW TEOPUM KHUCIOT M OCHOBAaHHUM. YKaKUTE
opueHTHpOBOYHOE 3HaueHue pH pactBopa MnSO4 (pH>7, pH<7, pH=7).

Bapuant Ne 4

Hanumure ypaBHEHHS peakLuii, C TOMOILBIO KOTOPBIX MOYKHO OCYIIECTBUTD CJICAYIOIIME IPEBPAILICHHS:
NaCrOz — CrCls — Cr(OH)z — K[Cr(OH)4]

Ha3zoBute coeauHeHust Xpoma, YYacTBYIOUIME B IpeBpalleHusx, 0o HomeHkaatype HIOITAK
(amanTupoBaHHBIN BapUaHT).

Hanummre QJICKTPOHHBIC Q)OpMYJ'H)I aTOMa Mapranina, €ro p€ajbHbIX U BO3MOXXHBIX TMIIOTECTUYCCKUX HOHOB,
YKaXUTE THIBI 3JIEKTPOHHBIX 0005I0YeK HOHOB. Paccmortpure ruaponu3 wona Mn (ll) ¢ mo3unmit
MPOTONUTHYECKON TEOPUH KUCIOT U OCHOBAHHH.

Bapuanr Ne 5
Hanumnre ypaBHEHHs peakiyii, ¢ MIOMOIIBIO0 KOTOPBIX MOKHO OCYIIIECTBHUTH CICAYIOLINE NIPEBPALICHHUS:
Na,CrOs — Na:Cr,0; — Na,CrO; —» A92CFO4
HazoBute coenvHeHMs Xpoma, YydYacTBYIOIME B MpeBpalleHusX, no HomeHkiaarype HIOITAK
(amanTUpOBaHHBIN BapUaHT).
Hcnonb3yst moJsipu3aliioOHHbIE MPEICTABICHUS, TEOPETUUECKH 000CHYiTe criocobHOocTh nOoHOB conu CrCls k
ruaponusy. CocTaBbTe HOHHO-MOJEKYJISIPHOE M MOJIEKYJIIPHOE YPABHEHHUS pEeaKIMi THAPOJIN3a 3TOM COJH, a
TaK)K€ PacCMOTPUTE THUIPOJIM3 C TO3ULUKN MPOTOJIUTHUUECKONH TEOPUM KHUCIOT W OCHOBAaHMUM. YKaXuTe
opueHtupoBouHoe 3HaueHue PH pactBopa CrCls (pH>7, pH<7, pH~7).
QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

1. BzaumopeiicTBrE XpoMa C KUCIOTaMHU.

2. Coemunenus xpoma (111).

3. Coenunenus xpoma (VI).

JIABOPATOPHOE 3AHSATHE Ne 15: «d-3n1ementsl VII rpynnel. Mapranemy. (4 yaca)

1.

2.

Bomnpocsl Ajis1 caMoCTOATENbHON MOATOTOBKH:
[omoxxenne mapranna B [IC sneMeHTOB. DNeKTpOHHBIE (POPMYIBI M AJIEKTPOHHO-CTPYKTYPHBIEC JHArpaMMEI
BaJICHTHBIX CJIO€B aTOMa MapraHIla ¥ €r0 HOHOB (PeaTbHBIX U THIIOTETUICCKUX ).
Coemunenus mapranma (II). Oxcun u runpoxcun mapraniia (1), mx KuCIOTHO-OCHOBHBIC CBOMCTBA. ['maponus
coieit  wmapranma (Il). OKuCIUTETPHO—BOCCTAHOBUTEIbHBIC CBOWcTBAa coemuHenuit  mapranna  (I1).
KauectBennas peakiusi Ha noH maprania (I1).
Coemunenust wmapranma (IV). Oxkcug ©  THIPOKCHA, WX KHUCJIOTHO-OCHOBHBIE cBoicTBa. Conm
MapraHieBaTUCTON KUCIOTh. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTRA coequHeHui Maprauniia (1V).



4. Coemmnaennst mapraamna (VI) u (VII). MapranmoBucTtas 1 MaprareBas KHCIOTHI, UX coiid. OKHCIUTEIBHO-
BOCCTaHOBHUTENBbHBIE CBOICTBA coenuuenuii Mmapranma (VI) u (VII).
5. IlpuMeHeHue nepMaHraHaTa Kajaus B MEIUIIMHE U (hapMaIliu.

IIpumMepHbIe 3aaaHus 1)1 MUCHMEHHO KOHTPOJbHOMH PadoThl:

Bapuant Ne 1
CocTaBbTe ypaBHEHHS TOJYpEakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE IOIHUIINTE
MPOJYKTHI PEAaKIIUU U paccTaBbTe KO3 PHUIIMEHTHI:
MnSQO4 + PbO; + HNO3; — HMnO4 + PbSO4 + ...
YKaXUTe OKUCIIUTEND U €r0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENH U €r0 OKUCIICHHYIO (opMYy.

Bapuant Ne 2
CocTaBbTe ypaBHCHHS TOJYPEaKIMii (METOJOM HOHHO-3JICKTPOHHOTO OajaHca), HA UX OCHOBE JOIUIIHUTE
MIPOIYKTHI PEaKIlny U paccTaBbTe KO3 PHUIIeHTHI:
KMnO4 + HzS + H2SO4 — MnSO, + S + ...
VYKaKHUTe OKUCITUTENh U €T0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBUTEINb U €T0 OKUCICHHYIO OpMY.

Bapuant Ne 3
CocTaBbTe ypaBHEHUs IONypeakiui (METOZOM HOHHO-JIEKTPOHHOTrO OanaHca), HA MX OCHOBE IONHIIUTE
MIPOJYKTHI PEaKIUU U paccTaBbTe KO3 PpHUImeHTsr:
KMnO; + FeSO4 + H2SO4 — MnSO4 + Fex(SO4)3 + ...
VKaKUTe OKUCIUTEIb U €0 BOCCTAHOBIICHHYIO (JOpMY, BOCCTAHOBUTENb U €r0 OKUCIEHHYIO (OpMY.

Bapuant Ne 4
CocTaBbTe ypaBHEHUs IONypeakiuid (METOZOM HOHHO-JIEKTPOHHOTO OanaHca), HA MX OCHOBE IONHIIUTE
MPOAYKTHI pEaKkiU U paccTaBbTe KOIQDUIIHCHTHI:
KMnO; + AsHsz + H,SO4 — MnSO4+ H3ASO4 + ...
VYKakuTe OKUCITUTENh U €TO0 BOCCTAHOBICHHYIO JOPMY, BOCCTAHOBHUTENb U €T0 OKHCICHHYIO (GopMY.

Bapuant Ne §
CocTaBbTe ypaBHEHUS MOypeaKinii (METOIOM HOHHO-3JICKTPOHHOTO OajlaHca), Ha UX OCHOBE JIOTUIINTE
MPOAYKTHI PEaKMy U paccTaBbTe KO3(Q(UIMEHTHI:
KMnO; + MnSQO4 + H,O — MnO, + ...
VYKaXnuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTENb U €r0 OKUCIEHHYIO (hopMy.

9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
1. BzamMopeiicTBHE Maprania ¢ KUCIOTaMHU.
2. Tlomyuenue u uccienoBanne CBOUCTB TuapoKkcuaa mapranma (I1).
3. TMonydeHue v CBONCTBA MaHTaHATA KaJIHsL.
4. BnusHue cpeabl Ha CBOMCTBA ITEpMaHraHaTa Kajusl.

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

Bomnpocsl A1 caMoCTOATEILHON NMOATOTOBKH:
1. Ocobennocts koHctpykumu VIII rpymnsr [IC .M. MenneneeBa. CemeiicTBa xeje3a M IUIATHHOBBIX

METaJIIOB.

2. DnekTpoHHbIE (OPMYIBI M BIIEKTPOHHO-CTPYKTYPHBIE AMAarpamMMbl BaJCHTHBIX CIIOEB AaTOMOB JKeJesa,
koOaipTa, HUKens u noHoB xene3a (11, 111, V1), kodansra (11 u 111), auxens (11 u 111).

3. Coenunenus xeneza (ll, 111, VI): monyuenne, cBolicTBa, ycToWduBOCTh. Mi3MeHeHNe XapakTepa THIPOKCHIIOB

JKeJe3a ¢ YBEJTMUYEHUEM CTENeHH OKHCIICHUSI.

Kauectsennnie peakunu Ha noHbl sxenesa (11) u (111).

Coennnenus xobansta (I1) u (111): momyuenue, cBoiicTBa, yCTOMYNBOCTS.

Coennnenus mukens (1) u (111): momyuenue, cBoiicTBa, yCTOWYNBOCTS.
[Ipumenenue xene3a, KOOATbTa U HUKEIS, U UX COEIUHEHUH.

IS2 S o

le/lMele)Ie 3aJaHudA OJ1s NMUCbMEHHOM KOHTpOJ’lLHOﬁ paﬁOTBI:



BapuanT Ne 1

Haszosure Bemecta o Homenknarype UIOITAK (apantupoBannsiii Bapuant): FEONO3, Fez(SO4)3x9H-0,
COC|2, Ni(OH)s, (COOH)zSO4.

Hcnonb3ys nNONSIpU3aLMOHHBIE MPEICTABICHUS, TEOPETUYECKH OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
cynb(dara xenesa (1) k rugponuzy. Hanummre HOHHO-MOJEKYISIPHOE W MOJIEKYJISIPHOE YPaBHEHHUST peaKiu
THIPOJIN3a STOH COJHM, a TAKKE PACCMOTPUTE TMAPOJU3 C MO3ULMH MPOTOIUTHYECKOW TEOPUHM KUCIOT U
OCHOBaHWH. YKaXHTe OpHEHTHPOBOUHOE 3HaUeHune PH pactBopa (pH>7, pH<7, pH=7).

Hanumure ypaBHeHHe kauecTBeHHOW peakuuu Ha noH kene3a (l1). [IpuBeaute TpuBHanbHBIE Ha3BaHUS M
HazBaHus 1o HomeHknatype MIOIIAK (aganTupoBaHHBI BapHaHT) KOMIUIEKCHBIX COCTUHEHUH,
BCTPEUAIOIIUXCS B 3TON peaKiuu.

Bapuant Ne 2

Hanumure ypaBHEHHS peakLuii, Ipy OMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALICHUS:

Fe(OH), —» FeSO4 - FeOHSO; — Fe(OH)3

Jinsi  OKMCIMTENbHO—BOCCTAHOBUTEJIBHOW PEAKUMU  OIpenenuTe KOod(QQUIUEHTHl METOJOM HOHHO—
ANIEKTPOHHOTO OanaHca (METOJOM monypeakiuii). HazoBure Bce BemlecTBa B IEMOYKE MPEBPALICHUH IO
Homenkinarype UFOITAK (amanTupoBaHHBIN BapHaHT).

Hcnonp3yss nNONSIpU3aLMOHHBIE MPEIACTABICHUS, TEOPETUYECKU OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
cynbdara xenesza (1) k rugponnsy. Hammmmre HOHHO-MOJEKYISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS PEeaKIun
THIIPOJIN3a DTOH CONHM, a TaKKe PACCMOTPUTE THAPOIU3 C TMO3UIMK MPOTOIMTHYECKOW TEOPUH KUCIOT H
OCHOBaHHH. YKakWTe OpHEHTHPOBOYHOE 3HaueHue PH pactBopa (pH>7, pH<7, pH=7).

Hamummre ypaBHeHHe kauecTBeHHOH peakimu Ha noH xene3a (1) ¢ xenroit kpossiHOHN conblo. [IpuBennte
TPUBHATIBHOE Ha3BaHHE KOMIIJIEKCHOTO COEAMHEHUS, 00pa3yIoIerocs B pe3yibTaTe peaKkiuu.

Bapuant Ne 3
Haszosure BemectBa mo nomenkiaarype MIOIIAK (amantuposanusiii Bapuant): Fe(ClOsz)s, (FEOH)sPOs,
CoOHNOs3, Co(OH)2, NiBr».
CocraBbTe ypaBHEHHS MONypeakiuidi (METOJOM HOHHO-IJIEKTPOHHOTO 0anaHca), Ha WX OCHOBE JOIMUIIUTE
MIPOJYKTHI PEaKIUU U paccTaBbTe KO3 PpHuImeHTsr:
KMnO4 + FeSO4 + HoSOs — Fex(SO4)s+ ...

VYKakuTe OKUCITUTENh U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTENb U €T'0 OKUCICHHYIO OpMY.
Hanummre ypaBHeHHE KaueCTBEHHOHN peakiuy Ha MoH sxene3a (l1) ¢ Tuonmanarom (pomaHuaoOM) aMMOHMS.
HaszoBute oOpasyrolieecss KOMIUIEKCHOE COSIMHEHUE, YKAKUTE €r0 COCTABHBIC YaCTH.

Bapuant Ne 4

HazoBure BemectBa mno HomeHkinarype MIOIIAK (amantupoBannbiii  Bapuant): C0SO4x7H:0,
(NH4)2F€(C03)2, FE(OH)Q,, (COOH)2CO3, NiSO4.

Hcnonb3ys nossipu3alliOHHbIE TIPEJICTABIICHNUS, TEOPETHUECKH 000CHYHTE ClTIOCOOHOCTH HOHOB COJIU XJIOpHIA
xenesa (I11) k ruaponuzy. Hamummre HOHHO-MOJIEKYIISIPHOE U MOJIEKYJIIPHOE YpaBHEHHS peakLMy THAPOIIN3a
9TOM CONHM, a TAKKE PACCMOTPUTE T'HIPOJIU3 C MO3ULUHUHM NMPOTOIUTUYECKOM TEOPHHM KHUCIOT M OCHOBaHHMH.
Yxkaxute opueHTHpoBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

CocraBbTe ypaBHEHHS IMOJNypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), Ha WX OCHOBE JOIUIIUTE
MPOAYKTHI PEaKIMU U paccTaBbTe KO3 HUIUEHTHI:

Fe(OH)z +0,+H,0O > FE(OH)s

VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €0 OKHUCICHHYIO OpMY.

Bapuant Ne 5

Hazosure Bemiectsa o Homenkinarype MFOITAK (apantupoBanusiii Bapuant): FEOCI, FeSOsx7H>0, CoSOs,
Ni(OH)2, (CoOH)2CO:s.

Hcnonb3ys mONSApU3aLMOHHBIE MPECTABICHUS, TEOPETUYECKH OOOCHYHTE CIIOCOOHOCTH HMOHOB COJIH
cynndara xenesa (1) x ruagponnsy. Hannmmnte HOHHO-MONEKYIISIPHOE M MOJIEKYJISIPHOE YPaBHEHHS PEaKIUu
THIPONIN3a 3TOW CONH, a TAaKKE PAaCCMOTPUTE THUAPOIU3 C MO3UIMHA MPOTOIMTHYECKOW TEOPUM KHUCIOT U
OCHOBaHUH. YKaXuTe OpueHTHpoBouHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hamummre ypaBHeHne kauecTBeHHOH peakiun Ha uoH xenesa (l1). [IpuBeanre TpuBHanbHBIE HA3BaHUS U
HazBanusa 1o HoMmeHkiarype MIOITAK (aganTtupoBaHHBIM BapHaHT) KOMIUIEKCHBIX —COEIWHEHHH,
BCTPEYAIOLINXCS B 3TOM peakuu.



9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
. B3amMmogericTBHE xKene3a ¢ KHCIOTaMH.
. IlaccuBnpoBaHue xemnesa.
[Tonydenue u cBOMCTBa THAPOKCHUIOB JKEJIE3a,
KOOaIbTa U HUKEIA.
. CBoiicTBa coueii.

ghwN R

JJABOPATOPHOE 3AHATHUE Ne 17: «d —5aementsl I u II rpynnsl. Meas. Cepeopo. Hunk. Kaamuii.
PryTb». (4 yaca)

1.

o~

o

o

BomnpochI 15151 caMOCTONATENLHON MOATOTOBKHU:
[Monosxenne mean u cepedpa B [IC. OcoOEHHOCTh CTPOCHUS M IICKTPOHHBIE (HOPMYJIbI aTOMOB (-351eMEHTOB |
rpynmsl. Bo3MokHBIE W TIpOSABISEMbIE CTETEHH OKHCICHHS. DIEKTPOHHBIE (POPMYIBl HOHOB, THUIBI HX
000JI0YEK.
Coennnenus memu (I1): okcnn, THAPOKCH, MTOTyYeHUE, KHCIOTHO-OCHOBHBIE CBOWCTBA; cyibdar meau (I) u
€ro OKHMCJIHMTENbHO-BOCCTAHOBHUTENbHBIE CBOICTBA HA IIpUMepe B3auMoeiicTBus ¢ oauaom kamusa; KC mean
(1) — ammuakar, ruIPOKCOKOMILICKC.
Coenunenus cepebdpa (l): okcun, HUTpar cepedpa (I), ramorenuasl cepedbpa. KadecTBeHHast peakiius Ha HOH
cepebpa (1). KC cepebpa c ammuakom, ¢ THOCYITb(haT-HOHOM.
[Ipumenenue coeqUHEHUI MeIn U cepedpa B MeIUIMHE U (hapMallyH.
[Monoxenune nuuka u pryty B [1C. DnekTpoHHbIe (hOPMYIBI aTOMOB
d-anemenros II rpynmbl. Bo3MoXkHBIE U NPOSIBIISIEMbIC CTENEHN OKHCICHHUS. DIICKTPOHHbBIC (GOPMYJIbI HOHOB,
THT UX 000JIOYEK.
CoenuHeHUs IMHKA: OKCHU]I, THAPOKCHUL, CYNb(daT — MOTyIeHHE, CBOWCTBRA.
Coemunenus prytu (II). Oxcnn, momyuenue, cBoiicrea. Xmopun prytu (II), momydenue, ruaponus, GoTonms,
ammoHonn3. Amunxmnopun pryta (1D).
Coenunenus prytu (I): xnopun pryru (I) — nonyyenue; TucnponopLIHOHUPOBaHHE.
[IpumeHeHre coeqMHEeHNI IMHKA, KaaMUs, PTYTH.

IIpumepHbIe 3axaHus 1J151 MTUCbMEHHONH KOHTPOJILHOH padoThI:
Bapuant Ne 1

Hanuiure ypaBHeHUs peakUuid, IPU MOMOIIM KOTOPBIX MOYHO OCYILIECTBUTD CIEAYIOLIUE IPEBPALLCHUS:

Cu — CuSO4 — (CuOH)2S04 — [Cu(NH3)4]SO4
Hcnone3ys monspu3aliioHHbIE TPEACTABICHHS, TEOPETHIESCKA 000CHYHTE CIIOCOOHOCTh HOHOB comr ZNSO4 k
ruaponu3y. CocTaBbTe HOHHO-MOJIEKYISIPHOE U MOJIEKYJIIPHOE YPaBHEHHUS peaKlMy TUAPOJIN3a I3TOHM couu, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3UIUN TMPOTOJIUTUUECKOW TEOPUM KHMCIOT U OCHOBAHUW. YKaXKHUTE
OpueHTHPOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).
HanuimuTe ypaBHEeHUs peakUuid, IpU MOMOIIHA KOTOPBIX MOXHO OCYIECTBUTh NPEBPALLECHUS:
Hg - ng(N03)z - H92C|2 - HgNHch

Bapuant Ne 2

Hanmmure ypaBHEeHHs peaklnid, C TOMOIIbI KOTOPBIX MOKHO OCYLIECTBUTH CIIEAYIOIIME IPEBPAICHMUS:

Ag — AgNOs; — AgBr — [Ag(NH3)2]Br

Hcnonb3ys nossipu3aliioHHbIE NPEICTABICHUS, TEOPETHUECKH 000CHYHTE criocoOHOCTh MOHOB conn CuSOs k
ruaponu3y. CocTaBpTe HOHHO-MOJIEKYISIPHOE M MOJIEKYJIIPHOE YPaBHEHHUS PEaKIMU TUAPOJIN3a ITOM COH, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3UIUNA TMPOTOJIUTUYECKOW TEOPUM KHUCJIOT M OCHOBAaHMM. YKaKUTE
opueHTHpoBouHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hamummre ypaBHeHHS peakiyii, IpyU MOMOIINA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHHUS:

Hg — HgO — HgCl, — Hg.Cl, — HgNHCI

Bapuanrt Ne 3

Hanumure ypaBHEeHHs peakliyid, IPU IIOMOIIM KOTOPBIX MOXHO OCYILECTBUTD ITPEBPALLECHHUS:
Ag — AgNO; — AgCl — [Ag(NHs),]CI



2. Wcmomb3ys MOMSPH3ALMOHHBIC MPEICTABICHNS, TEOPETHYECKH OOOCHYHTE CIIOCOOHOCTh HOHOB COJH
Cu(NO:s), k ruaponusy. CocTaBbTe HOHHO-MOJIEKYISPHOE U MOJICKYISPHOS YPAaBHEHHUS PEAKIUH THIAPOIH3A
ATOW COJIM, @ TAKXKE PACCMOTPUTE THUAPOIU3 C IMO3UIMKA MPOTOJIUTUYCCKONW TECOPUH KUCIOT M OCHOBAHHMIA.
Ykaxxkute opueHTHpOoBOUHOE 3HaUeHHE PH pactBopa (pH>7, pH<7, pH~7).

3. Hamummre ypaBHeHHS peakIluii, IPU MOMOIIMA KOTOPBIX MOKHO OCYIIIECTBUTH MPEBPAIICHUS:

Zn — ZnS04 — K3[Zn(OH)4] — Zn(NO3)2 — Zn(OH),

Bapuant Ne 4

1. HamumuTe ypaBHEHUS peaklMid, IPH MOMOIIY KOTOPBIX MOKHO OCYILECTBHUTH MPEBPAILICHHSL:
CuO — CuCl; —» CU(OH)z - [CU(NH3)4](OH)2

2. Hcnone3ys nossipu3alMOHHbBIC PEICTABICHUS, TEOPETHYECKU 000CHYIHTE crtocoOHOCTh HOHOB coin ZN(NO3)2
K ruiponu3y. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE YPaBHEHHS PEAKIIMU THIPOIN3a 3TOH COJH, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3UIUNA MNPOTOIUTHYECKOW TEOPUM KHUCIOT M OCHOBAaHHUM. YKaKUTE
opHeHTHpoBOuHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

3. Hamummre YPaBHEHUS peaKUUi, IpY NOMOIIY KOTOPBIX MOKHO OCYLIECTBUTh IPEBPALCHUS:
Hg — Hg(NOs), — HgO — HgCl, — Hg.Cl,

Bapuant Ne 5

1. Hanwumure ypaBHEHUs peaKIliii, PH MOMOIIH KOTOPBIX MOYKHO OCYIIECTBHTH MPEBPAIICHUS:
Ag — AgNOsz; — Agl — Nas[Ag(S20s3):]

2. Hcrmomp3ysi mONMSpHU3AMIOHHBIC TIPEACTABICHUSA, TEOPETHUECKH OOOCHYHTE CIOCOOHOCTh HOHOB COJIH
Cu(NO3), x rumponusy. CoctaBbTe HOHHO-MOJICKYJIIPHOE M MOJIEKYJSPHOC YPaBHEHHS PEaKIUH THIPOIHA3a
3TOM COJM, a TAKXKE PACCMOTPUTE THUAPOIU3 C MO3ULUUW MPOTOJIUTUYECKOW TEOPUM KHUCIOT U OCHOBAHMIA.
Yxkaxute opueHTHpoBOYHOE 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).

3.  Hanwmiuunre ypaBHEHHUs PeaKuii, IPU MOMOIIH KOTOPBIX MOYKHO OCYIIECTBUTH PEBPAIICHHUSL:

Zn — Naz[Zn(OH)4] — Zn(OH); — ZnO — ZnSO4

DQKCIIEPUMEHTAJJIBHASA YA CTb (OIIBITHI)

B3auMoaelicTBre Meau ¢ KMCJIOTaMU.
[Momyuenue oguna menu (I).

[Homyuenue u cBoiicta runpokcuaa meau (1.
IManponus coneit meam (I1).

[Tomyuenue okcuaa cepedpa.

[Tomyuenue ranoreHnoB cepedpa.
Cepebpenue.

BsaumojelicTBre IMHKA ¢ KUCIIOTAMHU.

. BzaumopeiicTBHE IMHKA CO MICI0YaMHU.
10.ITonmyuyenwne u cBOWMCTBA THAPOKCHAA INHKA.
11.Tlonyuyenwue cynbhuaa MUHKA.

CoNoRrWNE

8.3. Dx3ameH.

DK3aMeH N0 IUCUUIUIMHE MPOBOAUTCS B YCTHOM ¢opme mo Omieram. Ha moArotoBky kK oTBETY
cryaenty naetrcs 30 MuHyT. buner cogep>kut Tpu Bompoca: JBa TeOpeTHUYecKHX (5 0auIoB — Kax/iblii),
TPETHii BOMPOC — MPAKTUYECKOE 3a7aHue (pacueTHas 3aja4ya W/ XUMHUYeckoe yrnpaxHenue) — (20
0aioB).

8.3.1. Kputepuu o1leHKH OTBETA CTY/IEHTA HA YCTHOM JK3aMeHe

Xapakmepucmuka omeema oannwl
JlaH TIONHBINA, pa3BEpHYTHIA OTBET Ha IIOCTABJIECHHBIA BOIPOC,
MOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HaHUM 00 o0OBeKTe,
MPOSBIISAIONIASACS B CBOOOJHOM ONEPUPOBAHUU MOHATHIMH, YMEHUU
BBIJICJINTh CYLIECTBEHHBIE M HECYIIECTBEHHBIE €r0 IPU3HAKW,

26-30




MPUIUHHO-CIIEJICTBEHHBIE CBSI3H. 3HaHue 00 00BEKTE
JIeMOHCTpHpYyeTcsl Ha ()OHE MOHMMAHUS €r0 B CHCTEME JaHHOU
HayKd U MEXIUCHMIUIMHAPHBIX cBA3ed. OTBeT opMynupyercs B
TEPMHUHAX HAYKH, W3JI0KEH JIUTEPATYPHBIM S3bIKOM, JIOI'MYEH,
JOKa3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO MO3UIUIO CTYACHTA.

JlaH TIOJIHBIN, pPa3BEpHYTBIA OTBET Ha IIOCTABJIICHHBIA BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HaHHBIX 3HaHMH 00 o0OBeKTe,
JIOKa3aTEJIbHO PACKPBITHl OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBETE

MIPOCIICKHBACTCS qyeTKast CTPYKTYDpa, JIOTHYECKas
MOCTIeIOBATENbHOCTh, OTPAXKAIOIIAs CYIIHOCTh PacCKPBIBAEMBIX
MOHSATUHN, TEOPUH, SBJICHUN. 3HAaHUE 00 OOBEKTE JEMOHCTPUPYETCS 21-25

Ha (OHE TOHMMAHUSA €ro B CHCTEME [JaHHOH HAyKu W
MEXIUCUUIUIMHAPHBIX cBsi3eil. OTBET M3JI0KEH JUTepaTypHbIM
SA3BIKOM B TEPMHHAX HayKd. MoryT OBbITh JOMYIIEHBI HEIOYETHl B
OIpeIeIeHu U HOHATHH, UCIPaBJICHHBIE CTYICHTOM
CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

JlaH DOJHBIN, pa3BEepHYTHI OTBET Ha IOCTABJICHHBIH BOIPOC,
[IOKa3aHO YMEHUE BBIIEIUTh CYIIECTBEHHbIE M HECYIIECTBEHHbIE
IPU3HAKY, TNPUYMHHO-CIEJCTBEHHble CBsi3u. OTBET  YETKO
CTPYKTYpUPOBaH, JIOTHYCH, U3JI0KEH B TepMHUHAX Hayku. OmHAKO 16-20
JONYUIEHbl ~ HE3HAYUTEJIbHbIE  OMIMOKM  WJIM  HEJOYEeTHl,
HCIPABIIEHHBIE CTYIEHTOM C IOMOILBIO «HABOJSIIMX» BOIPOCOB
Ipero iaBaTels.

JlaH TOJHBIA, HO HEAOCTaTOYHO IIOCJIEJOBATENbHBIM OTBET Ha
IIOCTABJIEHHBIM BOINPOC, HO IPU 3TOM IOKa3aHO YMEHHUE BbIIEIUTh
CYIIECTBEHHbIE M HECYIECTBEHHbIE MPU3HAKK W HPUYHHHO-
cleCTBEHHbIE CBA3M. OTBET JIOTMYEH M M3JI0KEH B TEPMHUHAX 11-15
Haykd. Moryr ObITh AomnyuieHsl 1—2 omuOKu B OIpeaesieHUH
OCHOBHBIX MOHSTHH, KOTOpPbIE CTYAEHT 3aTPyIHSAETCS HCIPaBUThH
CaMOCTOSITEIILHO.

JlaH HEnoJIHBIM OTBET, JIOTUKA U TOCJIEI0BATENbHOCTh U3JI0KEHUS
UMEIOT CYLIeCTBEHHbIE HapylieHus. [lomyiieHsl rpyoOble ommOKH
IIPU  ONPEIECIEHUN CYIIHOCTH PACKPBIBAEMBIX IOHATHH, TEOPHH,
SIBJICHUH, BCIIEJICTBUE HEITOHUMAaHMsI CTYJJEHTOM UX CYILECTBEHHBIX
U HECYIIECTBEHHbIX NPU3HAKOB U CBsA3ei. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHME  pacKpbiTb  KOHKPETHBIE  IPOSBIICHUS
000011IeHHBIX 3HAHUI He Moka3zaHo. PeueBoe odopmieHue Tpedyer
IIONPABOK, KOPPEKLIUN.

JlaH HenoJHBIA OTBET, NPEJICTaBISIIOIIMM COOOW pa3po3HEHHbIE
3HaHUS 10 TEMEe BOMNpPOCa C CYIIECTBEHHBIMM OHIMOKaMU B
onpeaeneHusix. lIpucyrcTBytoT (parMeHTapHOCTh, HEJIOTHYHOCTb
n3noxeHus. CTyIeHT HE OCO3HAET CBSI3b JAHHOTO MOHATHS, TEOPHH,
SBJIIGHUS C JPYTMMHU OOBEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHM3allMsl M JOKA3aTeNbHOCTh H3JIOKEHUsA. Peup
HerpaMoTHas. JIOMOJHUTENbHBIE UM YTOUYHSIONIME  BOMPOCHI
IpenojaBaTesss HE MPUBOIAT K KOPPEKLMU OTBETA CTYJIEHTa HE
TOJIbKO Ha TIOCTaBJIEHHBIH BOIPOC, HO W Ha JIpyrue BOMPOCHI
JUCIUIINHBL.

He nonyuyens! oTBeTsl 10 6a30BBIM BONPOCAM JTUCHUTUIMHEI. 0

5-10

1-4

3a ycTHBIN OTBET Ha IK3aMeHe CTyJeHT noiyvaer 0-30 Oamos.
CryneHThl, IOMYyYUBLINE B XOJ€ TEKYIIEro U pyoexHoro KoHTposs 50-70 0anioB, aBTOMaTHYECKH
MOJTy4aloT YJIOBJIETBOPUTEIBHYIO 3K3aMEHALMOHHYIO OLCHKY. [lo HaOpaHHOW cymMme 0ajloB B TeYeHHE



cemecTpa CTYIEHT UMeeT IIpaBo MIOJIYYUTh «aBTOMAaTHYECKHN» TOJIBKO OLICHKY

«yIlOBJIETBOPUTEIBHO»/ «3a4eT» JHO0 «HEYIOBJIETBOPUTEIbHO» «He3aueT». Jlnsg mnomydenus Oosee

BBICOKOTO Oanja («yIZOBIETBOPHUTEIBHO», «XOPOILIO» HIU «OTIUYHO») CTYAEHT O0s3aH SBUTHCS Ha

9K3aMeH M CAaBaTh 3Kk3aMeH 1o mikaie ot 0- 30 6a/10B B 10MOIHEHUE K HAKOIUICHHBIM 3a ceMecTp Oaiam.
PesynbTupyromas oeHKa CKJIaJbIBaeTCs MO COOTBETCTBYIOIIEH  (OpMyle C Y4eTOM TEKyIIen

YCIIEBAEMOCTH, PE3YyJIbTATOB PYOEKHBIX aTTECTALUN M YCTHOTO OTBETA HA HK3aMEHE.

[lepecueT moxy4eHHONW UTOrOBOM CyMMBI OaJUIOB IO IPEMETY B OLIEHKY MPOU3BOIUTCS TIO IIKAJIe:

e «oTIM4YHOY» — 86-100 6annos;

* «xoporto» — 71-85 6anos;

* «ymoBIETBOPUTENHHO» — 50-70 OaoB;

* «3auer» — 50-100 6amoB.

8.3.2 Bonpochl k 3k3amMeny no qucuuiinae « Heopranmueckasi XumMusi»
1. Baxueiimme Kiacchl HEOPraHMYECKHX coenuHeHHUU. [TOHATHS OKCHIla, KUCIIOTHI, OCHOBAaHUS U

COJIM C TOYKH 3PpCHUSA TCOPHHU 3JICKTpOHI/ITquCKOﬁ aucconuanuu. I'eHeTuueckas CBS3b MCKOAY
KJIacCaMH HCOPIraHUYCCKUX COG,Z[PIHGHPIIZ.

2. Bogopona. Haxoxnenue B npupoze. [lomyuenne, cBoiicTBa M MPUMEHEHHE BOJIOPO/IA; GU3NIECKHE
U xumuudeckue coiicrsa. Ocoboe nosokeHue Bogoposaa B Ileproauueckoil cucreme 31eMeHTOB.
Hsoronsl Bogopoaa; Crpoenue u coiicTBa noHa ruapokconus HzO'. Mon H 1 OCHOBHBIE THIIBI
TUJIPUIOB.

3. Kucnopon (o0mas xapakTepucTuka, CTPOCHHE, CIIOCOOBI TIOyYeHUs, (PU3NIECKHE M XUMHUYCCKHE
coiicTBa). Oxcunpl. O30H (IOJIy4YeHUE, CTPOCHHUE, CBOMCTBA U pUMeHeHne). O30HUIbI.

4. P-snementsl VIII rpynmbl. DiekTpoHHAss KOH(GUTYpalusi, BEIHMYUHBI PAJAUYCOB M SHEPTHH
MOHHM3aLUMU aTOMOB OjaropojHbIx ra3oB. Ilomydenue, ctpoeHue, cBoWCTBa OJaropoJHbIX I'a30B.
[TpumeHenne 6I1aropoIHBIX Ta30B.

5. P-anements! VII rpymnmel. 3aKOHOMEPHOCTH B U3MEHEHUU 3JIEKTPOHHON KOH(UTrYypaluu, BeTUYUH
paanycoB, SHEPIMHM MOHU3ALMH, CPOJICTBA K AJIEKTPOHY, 3JIEKTPOOTPULIATEIIbHOCTH, XapaKTEPHbBIX
crerneHeil okucineHuss atomoB. OcobeHHocTH (propa. XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
CpaBHuTENIbHAs XapaKTEPUCTHKA.

6. Xiop, pusnueckue 1 XUMUYECKHE CBOMCTBA, XapaKTEPUCTUKA OCHOBHBIX COEIMHEHUH.

7. T'anoreHoBogoponbl. CrocoObl TOJNy4YeHUS W CBOICTBAa. 3aKOHOMEPHOCTH B H3MEHEHHUH
KHUCJIOTHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB rajgoreHoBoiopoaHbIx kuciaot (HI).

8. KucnoponHsle COEIMHEHHUs TaJIOTEHOB. 3aKOHOMEPHOCTH B CTPOSHHHM M CBOMCTBAaX OKCHIIOB.
Crnioco06bl monydenusi. M3menenue ctpoenus u cBoiictB B pagy HI'O-HI'O-HI'O3—HI'Oa:
TEPMHUUYECKas YCTOMYMBOCTb, OKUCIHUTEIbHBIE, KHUCIOTHO-OCHOBHBIE cBoMcTBa. ComocTaBieHHe
YCTOMYMBOCTH M OKHCIUTEIBHBIX CBOMCTB KUCIOPOAHBIX KHCIOT raJIOT€HOB.

9. P —snementsl VI rpynmel. CpaBHUTENbHas XapaKTEPUCTUKA. 3aKOHOMEPHOCTH B W3MEHEHHHU
JIEKTPOHHON KOH(Urypaluy, BEIUYUH PaNyCcOB, SHEPIUH MOHU3ALMHU, CPOJCTBA K AIIEKTPOHY,
XapaKTEepHBIX CTENEHEH OKHUCIIEHHUS, 3JIEKTPOOTPULATEIBHOCTH M KOOPIMHALMOHHBIX YHCEl
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU (PU3NUECKUX CBOMCTB MPOCTHIX BEILECTB.

10. P —snementst VI rpynmel.  Bomopomusie coenmnenus. Ilapamerpsr monekyn H2D (anmuHa n
SHEeprus CBS3M, BAJICHTHBIM yroj), 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX CBOWCTB
(IMTIONBHBIN MOMEHT, PHEPrus AUCCOIMAlMU, TeMieparypa ¢a3oBbix nepexoio). CoequHeHUs
CEPBI C BOAOPOIOM.

11. CoenmuHeHnst XaldbKOTEHOB C KHUCIOpoioM. Kwuciopoacoaepxamnme COEAUHEHUS CEPBHI.
ConocraBnenue cTpoeHus U cBOMCTB okcuaoB D02 u D0s3. Ycnosusa okucienus SOz B SOs.
Oxcoxuciorel H2SO3 1 H2SO4: cTpoeHne aHHOHOB M XMMHYECKHE CBOMCTBA.

12. Tlonyuenune, crpoeHne U okuciutTenbHble cBoiicTBa H2SOs. Tepmuueckas ycTOMUHMBOCTH
cyiabgaToB. COIOCTAaBIEHUE CHJIBI KHCIOT, TEPMUYECKOM YCTOWYMBOCTH U OKHCIUTEIHbHOMN
akTUBHOCTH oKcokuciaoT H2SO3u H2SOa.

13. P-anementsl V rpymmbl. 3aKOHOMEPHOCTH B M3MEHEHUH DJIEKTPOHHON KOH(MUTYpaIluu, BETHINH
paanycoB, SHEPrUM HOHM3ALMH aTOMOB, CPOJCTBA K JJIEKTPOHY M 3JIEKTPOOTPULIATENBHOCTH.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

XapakTepHble CTENEHU OKHUCICHUS M KOOpJAWMHAIMOHHBIE uyuciaa. (OCHOBHBbIE NPHUPOIHBIC
COEIMHEHUS, TPUHIIUIBI TIOJTYYSHHs U3 HUX a30Ta, (hocdopa, MbIIIbSIKA, CYPbMbI, BUCMYTA.
CrpoeHrie ¥ 3aKOHOMEPHOCTH B M3MEHEHMH (U3UYECKUX U XUMHUYECKHX CBOMCTB BOJOPOIHBIX
coequHennii OHs. Ilonmydenwe u cBOMCTBa aMMMaka: aBTOMOHHW3AIMS, PEAKIMU 3aMElICHUS,
aKIENTOpHbIE (IIPOTOJIMTUYECKOE B3aMMOJCHCTBHE C BOJOH), JOHOpHBIE (0Opa3oBaHue
aMMHAaKaTOB) U BOCCTaHOBHUTEIbHBbIE CBOMCTBAa. Tepmuueckas YCTOWYMBOCTH COJEH aMMOHHUSA -
docdaros, XJI0pUI0B, CyIb()ATOB, HITPATOB, HUTPUTOB.

A3zot, oOmiast xapaktepuctuka. CoelMHEHHUs a30Ta C BOAOPOJOM, IOJIydeHUe, (u3nYecKue u
XUMHUYECKHE CBOKCTBA.

Kucnopoacoaepxamue coenuHeHus: aszora. llomydenue, coctaB, CTpO€HHE M 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB OKCHUJOB a30Ta. TepMuuecKkoe pa3ioKeHue HUTPATOB METAJLIOB.

[Tonydenue, conoctaBiieHue cTpoeHus W cBOMCTB azotuctol HNO2 m azotHoit HNOs3 kucnor:
TEPMOJMHAMHYECKAs YCTOWYUBOCTb, KMUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
BOJHBIX PACTBOPOB. 3aBHCHUMOCTb COCTaBa NPOAYKTOB B3aUMOJCHCTBHS a30THOW KHCIOTHI C
MeTaiamu oT koHueHTpauun HNO3z u npuposl MeTana.

OneMeHTbl MOATPYMIbl  MbIlIbsika. (OCOOEHHOCTHM KHCIOTHO-OCHOBHBIX M OKHCJIHUTEIHHO-
BOCCTAHOBUTEIIbHBIX CBOWCTB OKCOCOCAMHEHHWH MBIIIbSAKA, CYpbMbI M BHcMyTa. OOmime
TEHJICHLIUY B U3MEHEHUU CTPOCHUS U CBOMCTB OKCHUJIOB U OKCOKUCIIOT P- 3JIEMEHTOB 5—0 IpyIIbl
[Tepuoanueckoit cucTeMbl (KMCIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX ).

®ocdop, buznueckue U XUMHUUECKHUE CBOWCTBA, OCHOBHBIC coeqrHeHHs. Poib coenHeHnit a30Ta
u Qocdopa B 3KoJIOTHM M B OHMOJIIOTHYECKHX Mpoleccax. [IpuMeHeHne mpocThIX BEMIECTB p—
3JIEMEHTOB V IpYIIIbL.

P—anementsr IV rpynmbl. 3aKOHOMEPHOCTH B M3MEHEHHUH JIEKTPOHHOW KOH(UTYpAIIH, pa3MepoB
aTOMOB, SHEPIMM MOHM3ALMHU, CPOJACTBA K 3JEKTPOHY, 3JIEKTPOOTPULATEIBHOCTH, XapaKTEPHBIX
CTENEHEW OKHUCICHUS U KOOPJMHAILIMOHHBIX 4yucesl aToMOB. OCHOBHBIE NMPUPOIHBIE COEINHEHUS,
MPUHLMUIIBI TOJIYYEHHUS] M3 HHUX YIJepoja, KpEeMHHMs, reépMaHusd, 0JoBa, cBUHUA. l[Ipumenenue
IIPOCTBIX BEIIECTB.

p—aneMeHThl [V rpynnbel. @usznueckue U XMMUYECKHME CBOMCTBA MPOCTHIX BELIECTB. YTIIEPOI,
¢u3nveckne W XMMHYECKHE CBOMCTBA, OCHOBHBIE coemuHeHus. Ctpoenue u cpoiictBa H2COs.
TepMmonnHaMuyeckasi yCTOMYUBOCTh KapOOHATOB.

p—onementsl [V rpynmel. Kpemuuit, ¢usndyeckne ©u XMUMHYECKHE CBOWCTBA, OCHOBHBIC
coequHeHus. Ctpoenue u cpoiictBa SiO2. ComocraBienue ctpoeHus u cBoicTB CO2 u SiO,
KapOOHATOB U CUIMKATOB. OCHOBHBIE THIIBI CTPYKTYP CHIIMKATOB.

DOneMeHThl MOATPYIIbI TepMaHus, (U3NYECKUEe U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB,
OCHOBHBIE COEJIMHEHUS. 3aKOHOMEPHOCTH B H3MEHEHHUU CTPOCHHUS U XUMHYECKHX CBOWCTB
OoKcHJI0B U ruzpokcuoB Ge, Sn u Pb (TepmoanHaMudeckas ycTOMYMBOCTb, KUCIOTHO-OCHOBHBIE
Y OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA).

p—anementsl 111 rpynmel. 3aKOHOMEPHOCTH B H3MEHEHHUH 3JIEKTPOHHON KOH(UTYpallUU, pa3MepoB
aTOMOB, PHEPrMM HMOHU3ALlMHU, CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATENLHOCTH, XapaKTePHBIX
CTETNIEHEW OKMCIJIEHUS U KOOPAMHAIMOHHBIX 4ucesl aToMOB. OCHOBHBIE IIPUPOJIHBIE COCIUHEHUS,
IPUHLIMIIBI TOTYYEHUs U3 HUX O0pa, allfOMMHUS, TaJUIMsl, UHAMS, Talus. [[puMeHenne npocThix
BELIECTB.

bop, ¢u3nueckne M XHMMHYECKHE CBOWCTBA, OCHOBHBIE COEAMHEHHUS. XapaKTepHbIE CTEHEHU
OKHUCJICHUS W KOOpAMHALMOHHBIE uucia Oopa. Kpucrammmueckas CTpyKTypa, (QU3NYECKUE H
XUMHUYECKHE cBolicTBa Oopa. [lomyuenue, ctpoenue, cBoiicTBa qudbopana BoHe.

[Tomyuenue, ¢u3MYeCKUe W XUMHUYECKHE CBOWCTBA AQIOMUHHS, TalIUS, WHIUS W TaJIus.
3aKOHOMEPHOCTH B  CTPOEHUH, TEPMHUYECKOW  yCTOMYMBOCTH, KHCIOTHO-OCHOBHBIX U
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB COeAMHEHMH p—aseMeHToB III rpynmel B crenenu
OKUCJIEHUS +3: OKCHUJIbI, THAPOKCUbI, TATIOT€HHIBI.

S—3IIeMEHThI. 3aKOHOMEPHOCTH B M3MEHEHHUH JJIEKTPOHHBIX KOH(PUTYpaluii, BEIHUYUH PAJUYCOB,
SHepruil noHu3auuu aroMoB. OCOOEHHOCTH JUTHS. ODHEPrus KPUCTAJUIMUECKON pelIeTKH,
¢u3nueckue M XHMMHUYECKHE CBOMCTBa NPOCTHIX BemecTB. (OCOOEHHOCTH B3aUMOJCHCTBHUS
HIEJIOYHBIX METAJUIOB C BOJOW MO PSAY JIUTHI — LE3HM.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

3aKOHOMEPHOCTH B CTPOCHHMM M CBOMCTBAX (TEpPMUYECKAsi YCTOWYMBOCTH, KHUCIOTHO-OCHOBHBIE
CBOMCTBAa) OCHOBHBIX THIIOB COEAMHEHUN: OKCHUIOB, MEPOKCUIOB, THAPOKCUAOB, KapOOHATOB,
rajoreHu10B. OCOOCHHOCTH KOMIUIEKCHBIX COCJUHEHUH IIEJIOYHBIX 3j1eMeHTOB. [lomyuyenue
LIEJIOYHBIX METAJJIOB W3 NPUPOAHBIX coeAuHeHuM. [IpuMeHeHMe IIEeNOYHbIX METauIOB M X
COCIMHECHUM.

bepwinuii, ¢usnueckne M XUMHUYECKHE CBOICTBa, OCHOBHBIE coenuHeHus. I[IpumeHenue
Oepuiuins, MarHus U IE€JI0YHO3EMENIbHBIX AJIEMEHTOB.

O6mass xapaktepuctuka d —5JeMEHTOB. 3aKOHOMEPHOCTH B H3MEHEHHU JJIEKTPOHHBIX
KOH(QUTYpaluii, pagnuycoB, OSHEPTrUd HOHHU3AIMHU, XaPAKTEPHBIX CTEICHEW OKHCICHUS W
KOOPJIMHALIMOHHBIX YHCE aTOMOB.

d-onementsr Il rpynmbl. JlanTaHouabsl M aKTUHOWABL Penko3emenbvHbie 3neMeHTHl (P3D).
JlantanugHoe cxkarve. Xumuueckue cBorcTtBa P33. 3aKOHOMEpPHOCTH B CTPOEHUM UM CBOMCTBAX
OKCHJI0B, THJIPOKCHI0B. CXOACTBO U pazinyue Xxumuu P30 1 351eMeHTOB 2-0i1 rpymibl.

AKTHHMIA U aKTUHUJBL. 3aKOHOMEPHOCTH B U3MEHEHHUH 3JIEKTPOHHOM KOH(UTyparuu, paanycos,
SHEPruil MOHMU3ALMM, XAPAKTEPHBIX CTENEHENH OKHUCIEHUS, KOOPAMHALMOHHBIX YMCENl aKTUHUS U
aktuHugoB. [loarpymmel Topusi u Oepknus. [lonmydenue, ¢usnyeckue ©u XUMHUYECKHE
(B3auMoieliCTBUE C KUCIOTaMHU, LIEJI0YaM1, HEMETAJUIAMU) CBOMCTBA MTPOCTHIX BELIECTB.
d-osnementsr IV rpynmbel. ComocTaBieHUe 3IEKTPOHHBIX KOH(MUIypaluii, BEIHYUH PaIUyCoOB,
SHEPruil MOHU3ALMHU, XapPAaKTEPHBIX CTETEHENH OKHMCIEHUS, KOOPIMHAMOHHBIX YHMCE]I aTOMOB p-
37eMEeHTOB U d-371eMeHTOB 4-0i rpynimsl. [IpupoHbie coequHeHNs, TOMyYeHUE U COMTOCTABICHUE
($U3NIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB d-3JIEMEHTOB 4-0i TPYIIIHI.

d-osnementsr V rpymmbl. COMOCTaBICHHE SIICKTPOHHBIX KOH(MUIypalui, BEJIWYHH PaauycoB,
SHEPTUi MOHHU3AIMH, CTETICHEH OKHCICHHS, KOOPINHAIIMOHHBIX YHCENI aTOMOB P-3JIEMEHTOB U d-
9JIeMEeHTOB 5-oif rpynmbl. [IpupomHbie coenuHeHuss d-3IeMEHTOB 5-OW TPYIIBI, MOJyYEHUE,
npUMeHeHHe, PU3MUECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX BEIIeCTB d-2JIEMEHTOB 5-0 TPYIIIIHL.
d-osnementsr VI rpynmbl. ComocTaBieHHe 3IEKTPOHHBIX KOH(MUIypaluii, BEIHYHUH PaaduyCoB,
SHEpPruil MOHU3ALUU, XapaKTEPHBIX CTEIEHEH OKMUCIEHUS, KOOPJIMHAIMOHHBIX YHCE]I aTOMOB p-
97eMeHTOB U d-3eMeHTOB 6-0if rpymmbl. CpaBHEHHE XMMHUYECKUX M (PU3NYECKHUX CBONCTB
NpOCTHIX BemecTB d - 3JeMeHTOB 6-0if Tpynmbl. VX moiyueHue W3 MPUPOJHBIX COCIUHEHHN H
IIPUMEHEHHE.

XpoMm, pu3nyeckue 1 XMMHUYECKHE CBOWCTBA, OCHOBHbIE coelnHeHusl. ConocTaBieHNue KUCIOTHO-
OCHOBHBIX, OKUCIHTEIIbHO-BOCCTAHOBHUTEIILHBIX CBOMCTB coeanHenui xpoma B psaay Cr (VI)—Cr
(1HnH—=Cr (I1).

d-osnementsr VII rpynmbl. CpaBHUTENbHAS XapaKTEPUCTHKA SJIEKTPOHHBIX KOH(UTYypaIui,
BEJIMYMH  paJWyCcOB, DJSHEPrudl  HOHM3AIMM, XapaKTePHBIX  CTENEHEH  OKUCIEHHUS U
KOOP/IMHAIIMOHHBIX YHUCENl aTOMOB pP- 3JeMEHTOB M d-anemMeHTOB 7-0il rpymnmsl. IlpupoaHbie
COEIMHEHUS, MOJyUYeHHe, (pU3nuecKkre, XMMIUUYEeCKHe CBOMCTBA U MPUMEHEHHUE MPOCTHIX BEIIECTB
d-a5eMeHTOB 7-0# TPYIIIIBL.

Mapranen, ¢usnyueckne W XUMHYECKUE CBOWMCTBa, coeaumHenus wmapranma (I, IV, VI, VII).
ConocraBieHue CBONCTB COEAUHEHUI MAapraHlla ¢ Pa3JINYHbIMUA CTENICHSIMH OKUCIICHUS.
OneMeHTHl Tpuajbl xkenesa. 3d 3meMeHThl — Kene30, KodaybT, HUKeNb. CpaBHEHUE JIEKTPOHHOM
KOHQUIypaluu, pagdycoB, SHEPruil HMOHU3AIMM, XapaKTepHBIX CTENEHEH OKHUCIeHUs U
KOOpJMHAIIMOHHBIX YHCET aTOMOB 3TUX 3JeMEHTOB. llpuponHbie coeaMHEHHUs, NOTy4YEeHHE,
IIPUMEHEHNE U CBOMCTBA IPOCTHIX BellecTB. DeppoMarHeTusm.

CormocTaBieHue CTPOSHUST M XUMHUYECKMX CBOWCTB coeauHeHuid Fe, Co, Ni co cTeneHbio
okucnenus Il u III. CpaBHeHHE CTpOEHUS U CBOWCTB KOMIUIEKCHBIX (LIMAHWIbI, aMMHUAKAaThl,
raJloreHuIbl) COEAMHEHUH Kele3a, KoOalbTa, HUKEs.

4d-u S5d-oneMeHTHI: pPYTEHWH, pOJWH, NaUTaAWld, OCMHUH, HPHIWHA, IUIaTuHA. [IpupoaHbie
COEIMHEHMS, MTOJIyYeHue, IPUMEHEeHHEe, GU3NYECKNe U XUMUUYECKHEe CBOWCTBA MPOCTHIX BEIECTB.
d-anementsl I rpymisr.

ConoctaBnieHue 3JIEKTPOHHBIX KOHQUIYypaluid, BEIMYMH pPAgUyCOB, DHEPIUil HOHHU3AINH,
XapaKTepHBIX CTENEeHEeW OKHMCICHHS U KOOPJMHAIMOHHBIX YHCENl aTOMOB S-3JIEMEHTOB M d-



aseMeHTOB 1-o#f rpynmbl. [IpupomHble coenuHeHMs, MONTy4YeHHE, NpUMEHEeHHe, (usnueckue u
XUMHUYECKHUE CBOMCTBA, MPOCTHIX BEMIECTB d-2JIEMEHTOB 1-0i TPYMIIBI.

43. d —snementsl | rpynmel. Menb, pU3nvecKkue U XUMUYECKUE CBOMCTBA, OCHOBHbIC coenuHeHus (I,
).

44. KommekcHble coenuHeHus d-3ieMeHTOB 1-0oi Tpynmbl (aMMHAKaThl, TUAHHJIBL, TaJTOT€HUIbI):
KOOpPJIUHAIIMOHHBIE YUCIIA, 3aBUCUMOCTH ()OPMbI KOOPIAWHAIMOHHOTO MOJUAIpa OT AJIEKTPOHHON
KOH(UTypalyuy HEeHTPAIbHOIO aTtoMa W Mpupoabl juranaa. CTpoeHue U CBOWCTBA COCTUHEHUN
snemeHToB Cu, Ag, Au B BBICIIHMX CTENEHAX OKUCICHUS.

45. d—snementsl 11 rpynmbel. ComocTaBieHUE SJIEKTPOHHBIX KOH(PHUTYPAIWid, PaanycoB, SHEPrUid
MOHU3ALMY, XapaKTEPHBIX CTENEHEN OKUCIEHUs, KOOPAMHAIIMOHHBIX YHUCEJl aTOMOB S-3JIEMEHTOB
u d-snemeHTOB 2-0# rpynmsl. [Ipupoanbie coennHeHus, MOTydYeHne, IpUMeHeHne, pU3ndecKue u
XUMHUYECKHUE CBOMCTBA LIMHKA, KaAMUS, PTYTH.

46. d-snementsr Il Tpynmer: oOmias xapakTepucTHKa, (QU3MYECKMEe W XHMMHYECKHE CBOWMCTBA.
KomruiekcHpie coeanHeHuss d-31€MEHTOB 2-OM TPYNIbL: aMMHAKaThl, TAJOT€HU[IbI, ITHAHU[IBI.
[IpumeneHnne coeMHEHNI LIMHKA, KaAMUSl, PTYTH.

8.3.3. IlpumepHbIe IK3aMeHALMOHHBbIE OWJIETHI 0 JUCHHUIIIHHE
«Heopranuyeckast Xumus»

MuHuCTEePCTBO HAYKH H Bbiciiero oopasoBanus Poccuiickoii @egepauuu
denepanpHOE TOCYIapCTBEHHOE OFOIKETHOE 00pa30BaTEIBbHOE YUPEXKICHNE BBICIIIETO 00pa30BaHUS
«CeBepo-OceTHHCKHI rocynapcTBeHHbINH yHUBepcuteT nMeHu Kocra JleBanoBuua Xeraryposay»
KA®EJIPA OBLLEN 1 HEOPTAHUYECKOM XMIUN
SK3AMEH no gucimmmne «<HEOPITAHUYECKAS XMW S»
Hanpasnenne noarorosku 6akanaspuata 44.03.05 [legarornueckoe oopaszoBanue (¢ AByMs OpOQHUISIMU ITIOATOTOBKH),
2 cemecTp

BUJIET Ne 1

1. Bomopon. Haxoxaenue B pupose. [lonydeHne, cBONCTBA U MPUMEHEHHE BOAOPOIa; (PU3HUECKHE
u xuMudeckue cBorictBa. Ocoboe monoxeHne Bogopoaa B llepnonndeckolr cuCTeMe AJIEMEHTOB.
N3oromsl Bogopoaa; Ctpoerue U cBoicTBa noHa ruapokcorus HsO". Mon H™ ¥ OCHOBHBIC THITBI
TUIPUIOB. (5 6ayIoB)

2. d-osnements III rpynmbl. JlaHTaHOMIBI W AKTHHOMIBL. Penko3emenbHble 31eMeHThl (P3D).
JlantanugHoe cxkatue. Xumuueckue cBoicTBa P33. 3akOHOMEPHOCTH B CTPOCHHMH M CBOMCTBAX
OKCHJIOB, TUAPOKCHIOB. CX0ACTBO U pasiuuue xuMuu P33 u anemMeHToB 2-0ii rpymisbl. (5 6aJiioB)

3. Hamucars ypaBHeHUs peakiuii U YPaBHATh HOHHO—AJIEKTPOHHBIM METOJIOM.:
a) cynbdara xpoma (l11) c mepokcumom Bogopoa B IIETOYHON Cpe/ie
0) mepMaHraHara KaJjusi C HOJHIOM Kaius B Kucioi cpezne. (20 6amioB)

3aB. kadenpoi, TOmeHT

[IpenonaBarens

MuHHCTepCTBO HAYKH M BbIcIero oopa3oBanns Poccuiickoii ®exepanun
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHNE BBICIIIETO 00pa30BaHUs
«CeBepo-OceTHHCKHI TOCyIapCTBeHHBIN yHIBepcuTeT MeHn Kocrta JleBanoBuda Xeraryposa»
KA®EJIPA OBILEN 1 HEOPT AHUYECKOM XM
DK3AMEH no gucimmumue «HEOPTAHUYECKAS XMW »
Hanpasnenne moarorosku 6akanaspuata 44.03.05 [lexarorndeckoe oopazoBanue (C ABYMs MPOGUISIMHA TOATOTOBKH),
2 cemecTp

BUJIET Ne 2

1. p-snementsl VIII rpymmel. DneKkTpoHHAs KOH(HIYypalus, BEIHYHHBI PaAJUYCOB M DHEPTUU
MOHM3AIM aTOMOB OJIaTOPOAHBIX Ta3oB. [loidydeHue, cTpoeHMe, CBOICTBAa OIaropoJHBIX I'a30B.
[IpumeHenune 01aropoaHBIX ra3os. (5 6ayIoB)

2. d-snementsl IV rpynmel. ComocraBiieHHE SJIEKTPOHHBIX KOH(HIYpaluid, BEITUYHH PaIdyCoB,
SHEPIUMi MOHUW3ALMH, XapaKTEPHBIX CTEIIEHEW OKMCIECHUS, KOOPAUHALMOHHBIX YHCE]I aTOMOB p-
aneMeHToB U d-ameMeHToB 4-0if Tpynmsl. [IpupoaHbie coennHeHus, TOMyYeHNUE U CONIOCTABIICHNE

pU3MUECKUX M XUMHYECKUX CBOMCTB MPOCTHIX BemecTs O-anementos 4-oif rpymnsl. (5 6as1oB)




3. CocraBuTh ypaBHeHHMs  cienymommx  peakiuit. KoapQuUIMEHTBI B OKUCIHUTEIBHO—
BOCCTAHOBUTEIBHBIX PEAKIUAX, MPOTCKAIINX B BOJHBIX pPAacTBOpaX, pPacCTaBUTh WOHHO—
AIIEKTPOHHBIM METOJIOM:

a) MePOKCH/Ia BOAOPO/Ia C HOAMIOM Kalus B KHCIOH cpele.
0) «IapcKoit BOIKH» ¢ 30J10TOM. (20 6atoB)

3aB. kadenpoi, TOIeHT

IIpenonaBarens

MuHHCTEpPCTBO HAYKH U BbIclero oopasoBanus Poccuiickoii ®enepauuu
DenepanbHOE TOCyIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEkKICHUE BBICIIIETO 00pa30BaHUs
«CeBepo-OceTHHCKHI TocyIapCcTBeHHBIN yHUBepcuTeT nMeHH Kocrta JleBanoBuda Xeraryposa»
KA®EJIPA OBIIEN 1 HEOPT AHMYECKOM XUMNU
OK3AMEH no gucnummae « HEOPITAHUYECKAST XMW S
Hamnpasnenne noarorosku 6akanaspuata 44.03.05 Iegarornaeckoe o6pasoBanue (¢ IByMs IpOQHISIMU TOATOTOBKH),
2 cemecTp

BUJIET Ne 3

1. P-smementsr VII rpymmel. 3aKOHOMEPHOCTH B HM3MEHEHHH OJIIEKTPOHHOW KOH(HUTYpaluw,
BEJIMYWH PaJINyCOB, YHEPTHH HOHH3AINH, CPOJCTBA K AJIEKTPOHY, dIEKTPOOTPUIIATEIHLHOCTH,
XapaKkTepHbIX CTeneHel okucieHus atomoB. OcoOeHHOcTH (ropa. XMMHYECKHE CBOMCTBA
MPOCTHIX BelecTB. CpaBHUTEbHAS XapaKTepUCTHKA. (5 0aIoB)

2. d-asnementsl V rpymmbl. ComocTaBieHHE 3JIEKTPOHHBIX KOH(PUTYpAIMi, BEIHYUH PaIUyCOB,
SHEPrUil MOHU3AIINH, CTEIICHEeH OKUCIICHUS, KOOPIUHAIIMOHHBIX YHCET aTOMOB P-3JICMEHTOB U
d-s;memMeHTOB 5-0# rpymmsl. [Ipupoanbie coenuteHns d-37eMEeHTOB 5-0 TPYIIIIbI, MOIyYeHHE,
MpUMeHeHue, (pu3muecKkne W XUMHYECKHE CBOWCTBA MPOCTHIX BemlecTB d-3JeMEHTOB S5-oi
rpynmsl. (5 0amioB)

3. OcyuiecTBute TpeBpaieHus, 0003HAUYMB COCTOSIHUS BELUIECTB U HA3BaB TPOJYKTHL:

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

3aB. kaenpoi, TOIEeHT
IIpenonaBarens

MuHuHCTEePCTBO HAYKH H Bbicuiero oopasoBanus Poccuiickoii @egepauuu
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUPEKICHNE BBHICIIETO 00pa30BaHUS
«CeBepo-OceTHHCKHI TOCyIapCTBeHHBIN yHIBepcuTeT MeHn Kocrta JleBanoBuda Xeraryposa»
KA®EJIPA OBIEN 1 HEOPT AHUYECKOM XUMHU
DK3AMEH no gucuummae « HEOPITAHUYECKAS XVIMU Sy
HampaBnenne noarotoku 6akanaBpuata 44.03.05 INegarornueckoe oOpazoBaHue (C ABYMs IPOQHISIMH MTOJTOTOBKH),
2 cemecTp

BUJIET Ne 4

1. Kucnoponnsie COSAMHEHHS TaJIOTCHOB. 3aKOHOMEPHOCTH B CTPOEHHWH M CBOWCTBAaX OKCHIIOB.
Crioco6bl monydeHus. M3menenune crpoeHus u cBodctB B psagy HIO-HI'O>—~HI'Os—HI'Os:
TEPMHUUYECKaAsl YCTONYMBOCTb, OKHCIUTEIbHBIE, KHCIOTHO-OCHOBHBIE CBOMCTBAa. CoIOCTaBIIEHUE
YCTOMYMBOCTH U OKUCIINTEIBLHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT IajoreHoB. (5 0aioB)

2. d-snementst VII rpynmbl. CpaBHHTENbHAs XapaKTEPUCTHKA AIICKTPOHHBIX KOH(UIyparuii,
BEJIVYMH  PAJUyCOB, DHEPIUH  HOHM3ALMH, XAPAKTEPHBIX CTCNEHEH  OKUCIEHHA U
KOOPIMHALIMOHHBIX YHCEJI aTOMOB P- 3JeMEHTOB U d-anmeMeHTOB 7-0i rpynmsl. llpuponHsie
COCJIMHEHMsI, MTOoNy4YeHue, Gpu3ndeckre, XMMUYECKUE CBOMCTBA U NIPUMEHEHHUE MPOCTHIX BEIIECTB
d-anemenTtoB 7-oit rpymmsbl. (5 6amioB)

3. Hammcatp ypaBHeHHMsS peakIMi TEpMHUYECKOro paszfoxeHus ciuenytommx HutpatoB: KNOsz,
CU(NOs)z, Bi(NOs)s, AgNOa. (20 6amoB)

3aB. kadenpoi, TOIeHT
IIpenonaBarens

MuHHMCTepPCTBO HAYKH M Bbicuiero oopazosanus Poccuiickoii ®@egepauuu
DdenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUPEKICHNAE BBICIIETO 00pa30BaHUs
«CeBepo-OceTHHCKHI ToCyIapCTBeHHBIN yHIBepcuTeT nMeHn Kocrta JleBanoBuya Xeraryposa»
KA®EJIPA OBIIENA 1 HEOPTAHUYECKOI XUMHUN
DK3AMEH no gucuummiae « HEOPITAHUYECKAS XVIMU Sy




Hampasnenune noarorosku Oakanaspuata 44.03.05 [Tegaroruueckoe oOpazoBanue (C AByMs IPOPHISIMHU MOATOTOBKH),
2 cemecTp

BUWJIET Ne 5

1. Aszot, obmas xapakrepuctuka. CoemvHEHHS a30Ta C BOAOPOIOM, TMONy4deHwe, (pusmueckue u
XUMHYECKHE CBOMCTBA. (5 6aJoB)

2. KommiekchHble coefuHeHus: d-3eMEHTOB 1-0W rpynmbl (aMMHaKaThl, IUAHUIBI, TaJOTCHH/IBI):
KOOPJIMHAIIMOHHBIC YHCIa, 3aBUCUMOCTh (DOPMbI KOOPAWHAIIMOHHOTO TIOJIH3JIpa OT 3JIEKTPOHHOU
KOH(UTYpaIlliy IEHTPAIIEHOTO aToMa W MpHponabl nuranga. CTpoeHWe W CBOWCTBA COCTUHEHHN
anemeHTOB Cu, Ag, Au B BBICIITUX CTCIICHAX OKUCICHUA. (5 0aUIoB)

3. Hamnucats ypaBHEeHUS peakuii:

a) KpEeMHHUS C KOHIEHTPUPOBAHHOW a30THOW KHUCJIOTOW B TMPUCYTCTBUU (PTOPOBOIAOPOIHOMH
KHCIIOTHI,
0) mepokcuaa BOJOPOa C HOAUAOM KajlHsl B KUCIIOH cpejie.

YpaBHATh HOHHO—AJICKTPOHHBIM MeTO/IoM. (20 6asioB)

3aB. kadempoi, TOmeHT
IIpenonasarens

8.4. TecroBpble 3ananusi. Kpurepun (popMHpPOBaHHUS OLIEHOK.

[IpoBenenne pyOeKHBIX KOHTPOJIBHBIX paboT M (hOpMHPOBAaHHE OLIEHOK MO TECTOBBIM 3aJaHUSIM
IpoBOAUTCS B cooTBEeTCTBUU C lonoxkenuem o 6amnbHO-periTuHroBoit cucreme COI'Y.

IIpuMepsI TeCTOBBIX 32/IaHUI 111 KOHTPOJISI 3HAHUH, IOATOTOBKH
K py0eKHBbIM aTTeCcTAlUIM.
OKHUCTUTENH — 9TO aTOM, MOJIEKYJIa HITH HOH, KOTOPBIT
YBENMM4MUBAET CBOKO CTETIEHb OKUCIICHUS
[TpuHUMaET 3IEKTPOHBI
Oxucnsercs
OTtnaer CBOM AIIEKTPOHBI

B kaxoii cpe/ie mpoBOIMIIOCH BOCCTAHOBJICHNE TIepMaHTaHaTa Kallvsi, €CIIM pacTBOp oOeciBeTuCs?
B meiitpansHOU

B xucnoit

B cunpHOLIETOYHON

Ykaxxkute HaOOp BEIMIECTB, BKIIOYAIONTUH TOJHKO TUITUIHBIEC OKUCITUTEIIH:
KMnO4, 02, KszzO7, Mn207, HNO3

KNO3, H2S04, SO,, KCIO4, O

Fz, HzS, HNOs, KMHO4, HzOz, Br,

B kakoli cTeneHH OKWCIEHHUS IMOJydaeTcsi MapraHel] IIPU BOCCTAHOBJICHWHW IIEPMaHTaHaTa Kaius B HEHTpaibHOMN
cpene?

2+

3+

4+

6+

3anuumTe ypaBHEHUE PEaKIMU THAPOJIH3a U YKOKHUTE XapakTep cpelibl s pactBopa NaSOs:
pH<7
pH=7
pH>7



pH=7

3anuimTe ypaBHEHUE peakiiuil THAPOIIN3a U YKaXUTE Xapaktep cpensl 1y pactBopa CuCly:
pH<7
pH="7
pH>7
pH=7

3anuimre ypaBHEHHE PEaKIIuK THAPOIIN3a U YKKUTE XapakTep cpeabl st pactBopa NH4CI:
pH<7
pH=7
pH>7
pH~7

Ompenenure CTENEHb OKUCIEHHS M KOOPAMHAIIMOHHOE YHCJIO KOMIUIEKCOOOpa3oBaTeass B KOMILUIEKCHOM
coemunennn K[Co (NO2)a(NHs)2].

(711 6)

(0,4)

(-2,6)

(+3, 6)

(+3, 4)

Kakas u3 popmyn coorBeTcTBYyeT Ha3BaHmIO rekcannanodeppar (11) xamms:
K3[FE(CN)5]
Ka[Fe(CN)e]
K3[Ni(CN)e]
K4[Co(CN)e]

CymmMa ko3¢ ¢unmenToB B ypaBHeHuu peakuuu KI + KMnOg4 + H2SO4 — |2 paBna
37
25
43
41
51

XJIOP B PEAKITUSIX MOXKET OBITh
OKHUCIIUTENIEM

BOCCTaHOBUTEIIEM

Y OKHCIIUTENIEM ¥ BOCCTAHOBUTEIIEM
HE MOXET OBITh BOCCTaHOBHUTEJIEM
HE MOXET OBITh OKHCITUTENEM

B peaxmum: KMnO4 + HCl(koH11.) — MapraHel] IPUHAMAET .... JJIEKTPOHOB:
3

4
6
5

B mosnexyne Oz kpaTHOCTB CBSI3M paBHA

O~ wWNERE

ITpu cMenMBaHUHU BOJHBIX PACTBOPOB CyJIb(aTa aqrOMUHUS U KapOOHATA KalKs B OCA/IOK BhIMAIacT
KapOOHAT aJTFOMHUHMUS



cynbdar kanms
THJIPOKCH]T AITFOMUHHUS
TUIPOKCH]T KaJTHS
0CaJI0K HE BBINAAAET

Kakwue u3 coneit ruaponm3yroTcs o aHHOHY ?
NaNO-

Al5(SOs)s

CuCl;

LisPO4

Crz(S04)3

Cymma k03¢hGHUIHEHTOB B COKpalieHHOM noHHOM ypaBHenuu peakiu HCIO4 + NaOH — pasua

OOk WN

I'uppoxcun anmroMuHUS
MIPOSIBIISICT OCHOBHBIE CBOMCTBA
MIPOSIBIISIET KUCIIOTHBIE CBOICTBA
MIPOSIBIISIET MIEJIOYHBIE CBOICTBA
pacTBopuM

HEpPacTBOPUM

[Tpu ropeHnn MarHus Ha BO3yxe 00pa3yroTcs
OKCH]T

HUTPU

THIIPOKCHU]T

KapOou

THIPUT

B cocTaB OenmiIbHOM U3BECTH BXOIST
C&Clz

Cao

Ca(ClO).

Ca(OH);

C&(ClOs)z

CaMbIM CHUJIBHBIM OKHACIIUTENIEM ABIISIECTCA
KCIO

KCIO;

KCIOs

KCIO4

KCI

[Ipu nponyckanuu B pactBop NaOH yriekucioro rasa He o0pa3yrorcs
Na;COs

NaHCO3

Na,O

H.0

NaOH

Oneym — 310



KOHIIEHTPUPOBAaHHAs cepHast KHCIOTa

qrcTas CepHas KHUCIOTa
pacTBop

OJICMHOBAsI KHCIIOTA
TOMOT'CHHAs CHUCTEMa

Kucnyro cpeny nuMeroT BoHbIE PacTBOPHI

NHs
N2H4
HN3
NH,OH
NO,

8.5. [loka3zaTe/iu U KPUTEPUH OLIEHUBAHUS KOMIIETEHIMII HA Pa3IUYHBIX ITANAX UX

(l)OpMHpOBaHHﬂ, OIIMCAHUC KA OUCHUBAHUSA

YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

«MuHuMAaJIbHBIA
YPOBEHb
He JOCTUTHYT»
(menee 50 6an10B)

«MUHHUMAJIbLHBII
YPOBEHb»
(50-70 6an10B)

«CpeaHuii ypoBeHb»
(71-85 6ansoB)

«BbICOKHI YPOBEHb»
(86-100 6annoB)

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

cchopmuposanbi. cchopmuposativi. chopmuposanol. chopmuposanoi.
3HaHus  oTCyTCTBYIOT, | ChopMHUpOBaHBI 3Hanust ~ oOmIMpHEIE, | 3HAHHSA TBEpABIE,
YMEHUS U HaBBIKK He | 0a30BbIe CTPYKTYpPHBI | CUCTEMHBIE. apryMeHTHUPOBaHHbIE,
c(hOpPMHUPOBAHBL. 3HAHUH. YMeHus HOCSIT | BCECTOPOHHHUE.
YMenusi pparMeHTapHbI | peNpPOAYKTUBHBIH YMenus YCHEIIHO
u HOCAT | Xapakrep, MIPUMEHSIOTCS K
PEnpOayKTUBHBIH MIPUMEHSIOTCS K | PELICHUIO KaK THUIIOBBIX,
XapakTep. PpELICHHIO TUNOBBIX | TAK M HECTaHJApTHBIX
JemoHcTpupyercs 3aJaHUM. TBOPYECKUX 3aJJaHUM.
HU3KUI ypoBeHb | JlemoHCTpUpyeTcs HemoHcTpupyercs
CaMOCTOSITETIbHOCTH JOCTaTOYHBI YPOBEHb | BBICOKHM YPOBEHb
MPAKTHYECKOTO HAaBbIKA. | CAMOCTOSTEIEHOCTH CaMOCTOSITETILHOCTH,
YCTONYHBOTO BBICOKas aJalTUBHOCTh
MPAKTUIECKOTO MIPAKTUYECKOr0 HaBbIKA
HaBBIKA.
Onucanue KpuTEpHeB OLEeHUBAHHUS
Oo6yuaromuiicst OoOyuaromuics Ob6yuaromuiicst Oobyuatommuiicst
JeMOHCTPHUPYET: JEMOHCTPHPYET: JIEeMOHCTPHUPYET: JEeMOHCTPHPYET:
- CYLIECTBEHHBIE | - 3HaHUS | - 3HAHWE U IOHUMaHHUE | - riryookue,
npoOenbl B 3HaHUSX | TEOPETHYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHUE "
y4eOHOro MaTepuana; MaTepHaa; KOHTPOJIMPYEMOTO apryMEHTUPOBAHHBIC
- JIOITyCKAIOTCS | - HEMHOJHBIE OTBETHI HA | 00BEMa MPOrPaMMHOIO | 3HAHUS  [POTPaAMMHOIO
MIPUHIUATTHATBHBIE OCHOBHBIE BOIIPOCHI, | MaTepuana; MaTtepuana;
OIMOKYU TIpH OTBETE Ha | OMOKK B OTBETE, | - TBEpAbIe 3HAHWA | - TIOJHOE ITOHWMaHWeE
OCHOBHBIE BOIPOCHI, | HEJOCTATOYHOE TEOPETHYECKOTO CYILIHOCTH u
OTCYTCTBYET 3HAaHUE U | IOHUMAaHWE CYIIHOCTH | MaTepuana. B3alMOCBSA3H
MMOHMMaHHWE OCHOBHBIX | M3JIaraéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMBIX
MOHATHH U KaTeToOpui; | - HEYBEpPEHHBIE U | yCTaHaBJIMBATH U | IPOLIECCOB U SIBJIECHMH,
-HETIOHUMAaHHe HETOYHBIE OTBETHl Ha | OOBSICHATH CBA3b | TOUYHOE 3HaHue
CYLTHOCTH JIOTIOTHUTENbHBIE MPaKTUKA ¥ TEOpPHH, | OCHOBHBIX TIOHSATHH B
JIOTIOJTHUTEITBHBIX BOTIPOCHI; BBISIBIISITH pamKax  00CyXIaeMbIX
BOIIPOCOB B paMKax | - HEJ0CTaTOYHOE | IPOTHBOPEUUS, 3aJlaHul;
3aJlaHUl; BIIQZICHUE JIUTEPATYPOH, | TPOOIEMBI u| - CIIOCOOHOCTH




- OTCYTCTBUE YMCHHS | PEKOMCHIOBAaHHOMH TEHJCHIIUU Pa3BUTUS;, | YCTAHABIUBATH u
BBITIOTTHSTD MPOrPaMMOi - TpaBuWJbHBIE U | OOBICHSTH CBSI3b
MPaKTUYECKUE 3aJaHusl, | JUCIUTUIMHEI; KOHKPETHEIE, 0e3 | IPaKTUKU U TCOPHUU;
NpeAyCMOTPEHHbBIC - yMeHue 0e3 TpyObIX | TpyObIX omuooK, | - JIOTUYECKH
MIPOrpaMMOi OImnO0K pemaTs | OTBETHI Ha | TIOCIIe/IOBAaTEIbHbIE,
TUCTIATLUTAHBL; MPaKTHYECKNEe 3a/laHus, | IOCTaBICHHBIE coJlepKaTeNbHbIE,
- OTCYTCTBHE | KOTOPBIC CJIEyeT | BOMPOCHI; KOHKPETHBIE u
TOTOBHOCTH BBITIOJTHHTb. - YMEHHE peIIaTh | UCUCPIIBIBAIOIINE
(cmocobHOCTH) K MIPaKTHIECKHE OTBETHI Ha BCE 3a/IaHMUS,
JUCKYCCUM W HU3KYIO 3aJlaHusl, KOTOpBIC | a TaKkKe
CTCTICHb KOHTAKTHOCTH. CJICITy€T BBIMOJHUTE; JIOTIOJTHUTEIIbHBIC
- BIQJICHHE OCHOBHOM | BOIIPOCHI 9K3aMEHATOpPa;
JINTEPATYypPOU, - YMEHUE pelathb
PEKOMEHIOBAaHHOU MIPaKTUYCCKUC 3aaHHS;
MIpOTpaMMOit - cBoOOIHOE
JUCTIVTLUTAHBL; HCTIONTb30BaHHE B
- HAJIMYUE | OTBETAaX Ha  BOIPOCHI
cOOCTBEHHOH MaTepHuaIoB
000CHOBaHHOU peKOMEHIOBaHHON
MO3UINU 0 | OCHOBHOM u
00CyKIaeMbIM JIOTIOJTHUTEITBHOM
BOIIPOCaM. JTUTEPaTyPHI.
Bo3moxHBI
HE3HAYUTEIbHBIC
OTOBOPKH "
HETOYHOCTH B
PACKPBITHH OTACIBHBIX
IIOJIOKEHUN BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYJTOBJIETBOPHUTEIb | «yIOBJIETBOPHUTEIHHOY «xopo1o / «OTIHYHO» / «3AYTEHO»
HO» /He 3a4TeH0 / «3aYTEHO» «32YTEHO»

9. YueOHo-MeTOAMYECKOE U HH(POPMALIMOHHOE O0ecniedeHne TUCIHIIUHBI (MOIYJIsT)

a) OCHOBHAs JIMTepaTypa:

1. AxwmeroB H. C. OOmas u Heopranuueckas xumusi: YueOHuk 1is By30B / Axmetro H. C. - M. :
Bricmias mkoma, 2002. - 743c.

2. AxwmeroB H.C. JlabopaTtopHble ¥ CEMHUHApPCKUE 3aHATHS MO OOIIEH W HEOPraHMYECKOW XUMHH:
YyeOHnoe mocobue s crynentoB By3oB / H. C. AxmeroB ; H.C.AxmeroB, M.K.A3zu3osa,
JL.U.bagpiruna. - 4-e uzn.ucmpas. - M.: Beicmas mkona, 2002. — 368 c.

3. Pocun, 1. B. O6mas n Heopranmueckast xumusi B 3 7. T. 3. XuMust p-dJIeMEHTOB: YICOHHK IS
By30B/ W.B.Pocun, JI. JI. Tommaa. — Mocksa: M3znmatensctBo [Opaiit, 2023. — 436 c¢c. —
(Beicmiee  oOpazoBanme). —  ISBN 978-5-534-02294-0. —  Tekct:  9AneKTpOHHBIA  //
O6pazoBarenbHas miarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511255 .

4. Pocun, U.B. OOmas u Heopranuyeckas xumuss B 3 T. T. 2. Xumus s-, d- u f- 3j1eMeHTOB:
yuebnuk ans By3oB/ W. B. Pocun, JI. . Tomuna. — MockBa: UznatensctBo FOpaiit, 2023. —
492 c. — (Bricmiee obOpazoBanue). — ISBN 978-5-534-02292-6. — TekcT: aneKTpoHHBIN //
OopasosarenbHas miathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511254 .

5. Ipaktukym mo oOmel xumuu: ydyeOHoe mocobue s akageMmuueckoro Oakamaspuata / H. JL
I'munka, B. A. Ilonkos, A. B. ba6kos, O. B. HecrepoBa. — MockBa: U3narensctBo HOpaiiT,


https://urait.ru/bcode/511255
https://urait.ru/bcode/511254

2019. — 248 c. — (baxanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-4058-9. — Texkcr:
anexktpounsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/444652 .

. I'munuka, H. JI. 3agaun n ynpakneHus no o6Omieit xumuu: yuyedbHo-npaktuyeckoe mocoodue / H. JI.
I'muuka; mon penaknuei B. A. Tlonkosa, A. B. babkoBa. — 14-¢ n3n. — Mocksa: M3gaTenbcTBO
Opaiit, 2020. — 236 c¢. — (Bwicmee o6pazoBanne). — ISBN 978-5-9916-8914-4. — Tekcr:
anexktpounsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

. Hukwutuna, H. I'. O0mas u Heopranudeckass XxuMus B 2 4. YacTb 2. XUMHUS JIEMEHTOB: YY€OHHUK
u npaktukym Uit By3oB / H. I'. Hukutuna, B. W. I'pebenbkoBa. — 2-¢ u3a., nepepad. u A0m. —
Mocksa: U3narensctBo FOpaiit, 2023. — 322 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
04787-5. — Tekcr: anekTpoHHbI // OOpa3zoBarenbHas minargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514852 .

. Kysnenosa, 1. B. Texuuka mabopaTOpHOrO 3KCIIEPUMEHTa B XUMHH: yueOHOe mocobue s
By3oB/ U. B. Ky3nenoBa, A.H.I'puropseB. — Mocksa: WM3parensctBo FOpaiit, 2023. —
244 ¢c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-14666-0. — Tekct: 3neKTpOHHBIN //
O6pazoBarenbHas mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520214 .

. Xumwst. 3agadnHuk: yaeOoHoe mocodue s By3oB / FO. A. Jlebenes [u mp.]; mox oOrieid pegakiueit
I'. H. ®ageeBa. —  MockBa:  WsmarenbctBo  Opaiit, 2023.— 236c¢.—  (Bricmee
obpaszoBanme). — ISBN 978-5-9916-5732-7. — Texkcrt: osnexkrpoHHbi // OOpa3oBarenbHas
wiatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/511330 .

10. Tynukun, E. M. Xumus. B 2 4. Yacts 1. OOmmas u Heopranuueckasi XuMusl : y4eOHUK Ui By30B /
E. U. Tynukun. — 2-e uzn., ucnp. u gon. — Mocksa : M3marensctBo HOpaiit, 2022. — 385 ¢. —
(Boiciiee  obpazoBanme). — ISBN 978-5-534-02226-1. — Tekct : dIEKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/491621 .

11. Huxutuna, H. I'. O0was u Heopranuueckas xumus B 2 4. Yactb 2. XuMUs 3J€MEHTOB : Y4EOHUK

u npaktukyMm g By30B / H. I'. Hukutuna, B. U. I'peGenpkoBa. — 2-¢ u3n., nepepad. u gom. —
Mocksa : U3narensctBo FOpaiit, 2022. — 322 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-
04787-5. — Texkcr : snexTponHblid // ObpazoBatenbHas tiardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/492710 .

12. Cwmapsirus, C. H. Heopranudeckas xumus. [Ipaktukym: yueOHO-TIpaKTH4Yeckoe mocooue /
C. H. Cmapeirun, H. JI. barnasen, U. B. [lalinakoBa. — Mocka: U3narensctBo FOpaiit, 2022, —
414 c. — (bakanmaBp. Axagemmueckuii kypc). — ISBN 978-5-9916-2736-8. — Tekcr:
AIEKTPOHHBIN /l OO6pazoBaTenbHas matdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/509103 .

0) 10MOJIHUTE/IbHAS JIUTepaTypa:

13. I'muaka HJL. O6mas xumust: yue6. mocobue / H. JI. I'munaka. - Uzn.crep. - M.: KHOPVYC, 2013. -

752c.

14. Heoprannueckass XUMHs: y4e€OHO-METOJIMYECKUN KOMIUIEKC. MeToaudyeckue yKa3zaHus IO

BBINOJIHEHUIO J1abopaTtopHbIx padot: [16+] / H. A. Xpuroxun, I'. M. Moxaes, A. B. Keprman, T.
M. bypxanoBa. — TromeHnb: TrOMEHCKHI rOCYyJapCTBEHHBIN yHUBEpCUTET, 2019. — Yacts 2. — 39 c.
— Pexxum nmocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 .

15. AnekcanapoBa, J. A. XuMHs HEMETAJIOB: YYEOHWK W TIPAKTUKYM IS BYy30B / D. A.

Anekcanaposa, U. . CunopoBa. — 3-e u3a., ucnp. u gon. — Mocksa: U3garensctBo FOpaiiT,
2020. — 358 c¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-04422-5. — Tekcr:
anektponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451483 .

16.06mas u Heopranmdeckas xumusi: ydeOHoe mocobue / B.B. Jlenucos, B.M. Tamanos, 1.A.

Henuncosa, T.U. [IposoBo3oBa; nox pen. B.B. Jlenncosa, B.M. TamanoBa. — Pocros-Ha-/loHy:

®enukc, 2013. — 576 c.: nn., cxem., Tabn. — (Beicmee oOpa3oBanue). — Pexxum mocrtyma: 1o
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598



https://urait.ru/bcode/444652
https://urait.ru/bcode/449820
https://urait.ru/bcode/514852
https://urait.ru/bcode/520214
https://urait.ru/bcode/511330
https://urait.ru/bcode/491621
https://urait.ru/bcode/491621
https://urait.ru/bcode/492710
https://urait.ru/bcode/492710
https://urait.ru/bcode/509103
https://urait.ru/bcode/509103
https://biblioclub.ru/index.php?page=book&id=600321
https://urait.ru/bcode/451483
https://biblioclub.ru/index.php?page=book&id=271598

17. Kapanetessann M.X. OOmass 1 HeopraHudeckass XuMus: Y4eOHHUK I CTyleHTOB By30B / M. X.

Kapanerssann; M. X . Kapanerssnn, C.U.Jpakun. - M.: Xumus, 2000. — 592 c.

B) nporpamMmMHoe odecriedenue 1 UHTEepHeET-pecypehbl:

OO0ecrieueH AOCTYNl K COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3zaM JTaHHBIX, HHPOPMAIMOHHBIM

CIIPaBOYHBIM U TIOMCKOBBIM cucTemMaM (bubaunorexka COI'Y):

Konuuectso
HaumeHnoBanue, cBeieHUS HO;;I;E; Ha Cpox neficTaus TOYEK J0CTyma/
0 npaBoo6na)1vaTene u N — HoroBOpA nosb3oBatene 1 | [lpumeganus
aapec canta 3BC XapaKTECpUCTHUKA
JOCTyna
OBbC "YHusepcurer. 3aKII0YCHHE
oubimoreka onlLine" 01.01.2023 — JOrOBOpa Ha
000 «/IupekT-Menua» Ne 278-12/2022 3i 1é 2023 HE OTPaHUICHO npaBo
(RU) T JIOCTYTIA ¢
http://www.biblioclub.ru 01.01.24
«O06pazoBarenapHast
wiarpopma FOPANT» 0;608622333— ;iﬁg?:;: I:Iz
000 <<3H€KTpOHHOf Ne 01/03-2023 0L 0 9. 2 023 6050 paBo
n3aarensbcTBo FIOPAUT 31.12.2023 JIO0CTyIIa ¢
http://www.urait.ru/ 01.01.24
IBbC «KoHCynpTaHT
cTyneHTa» «MeTuIirHa. N —
3npaBooxpaHenre BO» JI0rOBOpPA Ha
B e P P
«KOHCVYJIbTAHT JocTyIa ¢
CTYJIEHTA» 27.02.24
www.studentlibrary.ru
HNudopmarmonHo-
aQHAJIMTHYECKas CHCTEMa
SCIENCE INDEX ;iﬁgf:;:f{z
000 HAVYHAA ; 11.04.2023 —
SJIEKTPOHHAS Si0-3051/2023 12.04.2024 Ao 500 H;‘;’;‘;(; .
BUBJIMOTEKA (RU) 13.04.24
WWW:
https://elibrary.ru
VHuBepcanbHbie 0a3bl 3aKJIIOHCHNC
TaHHBIX «ABUC» 01.01.2023 - JIOTOBOpa Ha
000 WBHC» (RU) Ne 33-m 31.12.2023 HE OTPATIHEHO 1Paso
o JOCTyTA C
htpps:/eivis.ru/ 01.01.24
«HauunonanpHas
KTPOHHAasA
;I;H ;jTeKZ» Ne 05.07.2018 — 10 Togek moctyna mo nponograuneﬁ
®TBY «PTB» http 101/HBOb/4513 05.07.2023 IP-ampecy . TS J1eT
//HOB. PO

CocTaB JTNIEH3MOHHOT0 M CBOOOTHO PACIPOCTPAHIEMOI0 MPOrPAMMHOI0
obecrieyeHusl, B TOM YHCJIe 0T€YECTBEHHOT0 POM3BOICTBA

Ne HanmenoBanue Ne norosopa(auueH3ust) Crpana
n/n NPOM3BOAUTE/Ib
1.| Windows 10 Enterprise Ne 4100072800 Microsoft Products | CIIIA



http://www.biblioclub.ru/
http://www.urait.ru/
http://www.studentlibrary.ru/
https://elibrary.ru/

(MPSA) ot 04.2016r

5 Windows 10 Pro for Ne 4100072800 Microsoft Products | CILIA
"| Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CLLIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CLLIA
' (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
v Windows 7 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CLIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CLIIA
(MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CILIA
(MPSA) ot 04.2016r
19 Cucrema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UIIT Poccus
WEB Class Cynrarynun P.T.(6eccpouno)
[IporpamMmMHoe obecrieueHue Ne CII/108 ot 29.08.2017 Poccus
1C: [Ipeanpusitue. (MakcumyM-co(t) 6eccpoyHO
13 Byxranrtepckuii Yuer.
Tumnosas koHpurypamus 8
ceTeBasi Bepcus
CucreMa KOMIIBIOTEPHOI JInuensus FSF/Debian (CBo6oanoe
14} Bepctku MikTex MIPOrpaMMHOE OOecTieueHue)
(6eccpouno)
15 Kasperksy Endpoint Security | JIo 22.01.2024 Poccust
ITporpammHoe oOecnieueHue CBoboiHOE ITpOrpaMMHOE CIOA
16| 711 PEAKTHPOBAHHS obecnieuenue(beccpouHo)
XuMHYECKUX (popmyn ISis
Draw
Cucrema noucka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17| 3aumcTBOBaHMIA (metictButenen o0 31.12.2023r) ¢
«Antunnaruar.BY3» OAO «Antu-Ilnaruar»
[IporpamMmmMHoe obecnieueHue NeKII /108 ot 29.08.2017 ¢ OOO Poccus
18 1C: Ilpeanpustue 8.3 «Maxkcumym» (6eccpoydHo)
YnpasneHue ToOpropien
ITporpammHoe oOecnieueHue NeCJI. / Ne126., 01.07.2020r. Poccus
19 1C: 3apmnata u Kagpsl roc. «MAKCHUMYM-
YUPEXKIEHUA
CODTy 6eccpouno
ITporpammHoe oOecrieueHue NeCJ1/76 01.03.2017r. Poccus
20
1C: GroKer. «MaKcuMyM-cohT» (6eccpoUuHO)
ABTOMatu3upoBaHHas cuctema | CBUAETENBCTBO O cory
«Ynpasnenue —/lekanat bPC» | rocynapcTBeHHOH perucrpanuu
21 nporpaMmsl st O9BM

Ne2015611830 ot
06.02.2015r.(6eccpouHno)




[Iporpamma qst 9BM «bank Pazpaborka COI'Y CBunerensctBo | COI'Y
BOIPOCOB JUIsI KOHTPOJIS 0 TOCY/IapCTBEHHOW PETUCTPALIUU
22| 3HAHUI nporpammsl it 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInaner Ne8867, 0109.01.2023r. Poccus
23 (09.01.2023r. mo 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24 N, A.Cepreesuu
Tex.mox. 07.04.2022
25 «["amakTukay ot 14.03.2022r (mpumepHas nata) | Poccus
DIRECTUM RX — Cucrema | OOO I'anaktuka UT noroop Ne Poccus
2 TIEKTPOHHOIO 120320/1/A ot
I[OKYMGHTOO60p0Ta 14032022(HpﬂMepHaﬂ ,I[aTa)
Yenyru cBszu (moctyn k cetn | OOO Ankom Ne AL-0044 ot Poccus
27| yurepuer) 01.02.2022r -31.12.2022r
MOODLE Becrnuiatnoe poccuiickoe CIIA
28 (becruratHOE
POCCHIICKOE)
«l"anaktuka PY3» Jlunensus Geccpoynast Poccus
29 Tex.conmpoBoxaenue ot 14.03.2022
r
JInunbli KaOuHeT abuTypuenTa | JluneHnsus GeccpodHas Poccus
30 Tex.conmpoBoxaenue ot 14.03.2022
r
JIn4HbIA KaOuHET JIuuen3sus 6eccpounas Poccus
31| cryaenTa/coTpyHuKa Tex.conpoBoxaenue ot 14.03.2022
r
DrekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
32| nuccepranmu u aBropedeparos | Tpebyercs perucrpauus B
PI'b(OB/] PI'b) 6ubmnoreke COI'Y
OBbC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
33 6ubmmoreka ONLINE" Tpebyercs perucrpanus B
6ubnuoreke COI'Y
ObC «Hayunas snexkrponnas | http://elibrary.ru. Poccus
6ubnmoreka eLibrary.ru» Tpebyercs peructpanus B
34 6ubmmoreke COI'Y
VYHuBepcanbHast 6a3 JaHHBIX https://dlib.eastview.com CIIA
35 East View
OBbC «KoncynsTaHnt cTyaeHtay | http://www.studentlibrary.ru Poccus

36

CryneHueckas 3JeKTPOHHAs
OoubIMoTeKa 1Mo
MEIUIUHCKOMY U
(hapMareBTUIeCKOMY
o0pa3oBaHMIo, a TAKXKE TI0
€CTCCTBCHHBIM U TOYHBIM

TpeOyercs perucTpanms B

oubmmnorexke COI'Y



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/

HayKaM B IICJIOM.

OBC «Opaiit» - www.biblio-online.ru
oOpasoBarenbHas cpena, Tpebyercs perucTpanus B
BKJIFOYAIOIIasi BUPTYaJIbHbIN oubmorexke COI'Y

YUTAIBHBIN 3371 Y4eOHUKOB U
37| Y4€OHBIX OCOOMIi OT aBTOPOB
U3 BeAymux By30B Poccun mmo
BCEM HAIPaBJICHHUSM U
CTEUANTBHOCTAM

Poccusa

3g KOII (nomen Ha sHaexce) OecruiaTHOE

Poccusa

39 Pyclapa OecruraTHoe

Poccus

49 ViPNet

Poccusa

I) MeTOAMYECKHE YKA3aHUs, pa3padoTaHHble cocTaBuTeasiMu Paboueii mporpammsbi:

Ne HaunmenoBaunue

Hoctyn

1. | Ky6anosa JI.M. Xumusi OMOT€HHBIX 3JIEMEHTOB. http://Ims.nosu.ru/

YyebHoe nocodue. - Bragukaskas: ®I'6OY BO
«COTI'Y um. KJI. Xeraryposay, 2017, 160 c.

2. | Heénoga O.B., Ky6anosa JI.M. Xumus http://www.iprbookshop.ru/73347.html

KOOPJMHALIMOHHBIX COSTMHEHUH. [ DIEKTPOHHBII
pecypc]: yue6Hoe mocobue/ Caparo: Aii [1u Dp
Menua, 2017.— 75 c.— Pexum gocryna:
http://www.iprbookshop.ru/73347.html — 3bC
«IPRbooksy.

3. | MeTtoauueckue yKa3aHusl It TOTOTOBKH K http://Ims.nosu.ru/

J'Ia60paTOpHLIM 3aHATHUAM 10 JUCITUITIINHEC

4. | Metoandeckue yKa3aHus Ui MOATOTOBKH K http://Ims.nosu.ru/

MPAKTUYCCKUM 3aHATUAM 110 JUCHUIIIINHC

5. | Meroauueckue yka3zaHus 10 CaMOCTOSATENbHO padore | http://Ims.nosu.ru/

10 AUCIIUIIIINHE

10. MaTepuaJibHO-TeXHHYeCKOe o0ecnieyeHne TUCIUNTHHBI (MOTYJIs)

JlabopaTopust O01eii 1 HEOPraHMYEeCKOH XMMMH JJIs IPOBEICHUS 3aHATHI
CEMHHAPCKOTO THIIA, Ta00PATOPHBIX 3aHSATHHA, KypCOBOIO IPOSKTUPOBAHHUS
(BBITIOJTHEHUSI KYPCOBBIX pa0OT), TPYIIIOBBIX U HHIWBHYAIBHBIX KOHCYJIbTAIHN, a
TaKXe CaMOCTOSITENILHOM paboThl 00YHaIOLINXCS: MIPET01aBaTeIbLCKHA CTOJ, CTYJI,
nabopaTopHBIE CTOJIBI U CTYJIbS U151 00yJarommxcsl, Kadenpa, KIaccHas A0CKa.
O6opymnoBanue: MaTepakTrBHas qocka Smart Board, npoekinonnoe My ibTHME THITHOE
o0opyznoBaHue (KOMIBIOTEP, IPOEKTOP, KPaH) ¢ MPOrpaMMHBIM 00ecIieYeHHEM,
BBIXOJIOM B ceTh MIHTEpHET 1 JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpasoBareibHyto cpeny COI'Y.

IMporpammuoe obecrieuenne: Windows 7 Professional; Office Standard 2016;
Cucrema xomnbtotepHoit Bepctkun MikTex; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class; ITIporpamMMuoe obecrieuenue A peIaKTHPOBAHMS
xummudeckux dopmyi Isis Draw; Cucrema morcka TeKCTOBBIX 3aMMCTBOBaHHI

Poccuiickas denepanus,
362025, Pecrrybnnka
Cesepnas Ocernst —
Ananus,

ropoj BnagukaBkas,

yi1. Batytuna, nom 44-46,
yueOHbIi kopryc Ne 7,
ayn. Ne 609



https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://lms.nosu.ru/
http://www.iprbookshop.ru/73347.html
http://www.iprbookshop.ru/73347.html
http://lms.nosu.ru/
http://lms.nosu.ru/
http://lms.nosu.ru/

«AnTtumaruatr.BY3»; [Iporpamma s 9BM «baHk BOnpocoB 11 KOHTPOJIS 3HAHUI;
VSDESK; Ycnyru ceasu (mocryn k cetu uarepHer); MOODLE; memoHCTpannOHHBIC
1 y4eOHO-HATIISTHbIC TTOCOOUS (BUICONPE3CHTAIIHS).

JlaboparopHoe obopynoBanue: [llkad BeiTsKHOMN ¢ moaBo0M Boabl LIIB HBK — 2 mT.
[Ipurouno-BeITSHKHAA ycTaHOBKA (2 mkada). Becw! mabopaTtopaslie nperu3nonnsie ET-
30011 — 1 .

Bech1 maboparophsie anekrporabie BM5101 — 2 miT. YueOHo-1a00paTopHBIN
kommiekc "OO0mas u Heopranudeckas xumus" — 2 mr. @oromerp KOK-3-01- 1 mT.
xad cymmmapabit SNOL — 1 mt. Monomep U-510 (crangapTHbiif)-1 mT.
Kanopumertp "Okcnept 001K"- 1 mt. Kongykromep Dxcnept 002-2-6H- 1 mir.
Mukpockon OuHoKysipHbId "Mukmen-1"- 1 mr. HarpeBatensHast mnta ES-H3040- 1
mT. Pedpakromerp UP®-454b2M ¢ nmoaceeTkoit — 1 mt. pH-meTp 150 MU- 2 mT.
Memanka MarautHas ¢ mogorpesom [19 6110- 2 mr. Hedbemomerp « HOM»-1 mT.

JlaGopaTopus 0011eii, HEOPraHNYECKOI U AHATUTHYECKOH XUMUM JJIs1 IPOBEICHUS
3aHATHIA CEMUHAPCKOTO THIA, TaOOpaTOPHBIX 3aHATHI, KypCOBOTO MPOESKTUPOBAHHUS
(BBIOJIHEHUSI KYPCOBBIX padOT), TPYMIIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTAlUH, a
TaKXKe CaMOCTOSITEIILHOM PaboThl 00YHAIOIINXCS: MPENO1aBaTeIbCKHIA CTOJ, CTYJ,
nabopaToOpHBIE CTOJIBI U CTYJIBS JJIs1 00Y4alOLINXCs, KiaccHast JOCKa.

ObopynoBaHue: MyIbTHMEINIHHBIN KOMITIEKC (ITPOEKTOP, IKPaH, KOMITBIOTED,
KOJIOHKH) C IPOrPaMMHBIM 00€CIICUCHUEM, BBIXOJIOM B CeTh VIHTEpHET U IOCTYIIOM B
AJNIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTelbHyo cpeay COI'Y.

[Iporpammuoe obecnieaenune: Windows 7 Professional; Office Standard 2016; Cucrema
koMmmeioTepHOit BepcTku MikTex; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class; [IporpamMmmHoe obecrieueHue Juisi peIakKTHPOBAHUS
xuMuaeckux popmyn Isis Draw; CricremMa moncKka TEKCTOBBIX 3aMMCTBOBaHUIH
«Antumnaruat.BY3»; [Iporpamma nis 9BM «bank BonpocoB A1 KOHTPOJISL 3HAHUI»;
VSDESK; Ycnyru cBs3u (noctyn k cetu untepaet); MOODLE; JInunsbiii kabuHet
CTYICHTA/COTPYIHUKA.

Jlaboparoproe obopynoBanue: Becol "CAS"- 1 m. Becol anamutraeckne SHINKO
HT 84RCE c moBepkoii-1 mt. ®otomerp poTtosnexrpudecknii KOK-2-1 mrt. [lxad
cymmiibHbI SNOL 67/350 LN — 1 wr. Hentpudyra CM-12- 1 wir. Monomep M-510
(crarmaptHbIi)- 1 mT. Kongykromerp nopratuBaerii OHAUS ST300C-1 mr.
Pedpakromerp UPD-45452M c noxcBeTko# 1 JOTL.IIKAIIOH-1 mIT.

pH-metp 150 MU- 1 mit. Cnekrpodoromerp [13-5300BU- 1 mt. Memanka MarHuTHas
¢ moyorpesom 113 6110- 2 mir.

Poccuiickas ®@enepanus,
362025, Pecrrybnuka
Cesepnas Ocetnst —
Ananus,

ropoa Brnanukaskas,

yi. Barytuna, nom 44-46,
y4eOHbII Kopiryc Ne 7,
ayn. Ne 610

JlaGopaTopusi XUMHM OKPY:KaI0LIel cpelbl M 3K0J0IHYeCcKoil 0e30I1aCHOCTH s
MIPOBEIEHUS 3aHATHIA CEMUHAPCKOTO THIA, Ja00PaTOPHBIX 3aHATHH, KypCOBOTO
MPOEKTHPOBaHUsI (BBIOTHEHUS KYPCOBBIX Pa0OT), TPYIIOBBIX U MHIUBHyaTbHBIX
KOHCYJIbTallUH, a TAK)KE CaMOCTOATEIIbHON paboThl 00yJaromuxcs:
MPENoJaBaTeNbCKUN CTO, CTYJ, CTOJIBI U CTYJIbS U 00y4aromuxcs, 1adopaTopHbie
CTOJIBI, KJIaCCHAsl JOCKA.

O6opynoBanue: MyIbTHMEAUHHBIN KOMIUIEKC (ITPOSKTOP, SKPaH, KOMITBIOTED,
KOJIOHKH) C IIPOrPaMMHBIM 00eCIieueHHEM, BBIXOJIOM B ceTh MIHTEpHET U JOCTYyIOM B
3JIEKTPOHHYIO HH(OPMaLIMOHHO-00pa3oBarenbHyto cpexy COI'Y.

[Mporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; Cucrema
kommnbroTepHoii Bepctku MikTex; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class; I[IporpaMMHoe obecnieueHue aisi pe1akTHPOBaHUs
xummdeckux popmyn Isis Draw; Cucrema norcka TeKCTOBBIX 3aMMCTBOBaHHUN
«Antumnarunatr.BY3»; [Iporpamma mst 9BM «baHk BOpOCOB 11 KOHTPOJIS 3HAHHID;
VSDESK; Ycayru cBs3u (goctyn k cetr untepaet); MOODLE; JInunsiii kabuHet
CTYICHTA/COTPYIHUKA.

Jlaboparoproe obopynosanue: IIkad cymrmmsaeit SNOL 67/350 LN — 1 .
Honomep M-510 (cranmaptaeiii)- 1 mr. Kongykromerp nopratusueiii OHAUS
ST300C-1 wt. Pedpakromerp UPD-454b52M c noacseTkoit u gomn.mkanoi-1 mr. pH-
metp 150 MU- 1 mt. Memanka marautHas ¢ nmogorpesoM 113 6110- 2 mt. bans
BonsHas aeyxmectHas UT-4302E ULAB-1 mt. YueOHo-1a00paTopHbIii KOMIUIEKC
"Oxonorndecknii MoHnTOpHHr"-1 mt. Kongykromerp noprarusueiii OHAUS ST300C-
1 mrr. Harpesatenbhas minta ES-H3040-1 wt. pH-metp 150 MU-1 mit. Becbl

Poccuiickas ®enepanus,
362025, Pecrrybnuka
Cesepnas Ocetust —
Ananus,

ropoj BrnagukaBkas,

yi. Baryruna, nom 44-46,
yueOHsbIi kopryc Ne 7,
ayn. Ne 613




nmaboparopHusie npenusnoHHble ET-3001I1 ¢ moBepkoii-1 miT.

YueOHble ayTHTOPUH /LISl IPOBeAeHNs] 3aHATHI JTeKIIHOHHOTO TUTIA:
MPEeToJIaBaTeNbCKUN CTOI, CTYI, CTOJBI U CTYIIbS IJIsl 00y4aroIIuXCsl, KIIACCHAs JIOCKA.
O6opynoBanue: IlepcoHanbHBINA KOMITBIOTEP B KOMILICKTE C IPOTPAMMHBIM
obecriedeHrueM, BBIXOIOM B ceTh IHTEpPHET | JIOCTYIIOM B DIIEKTPOHHYIO
uHpopmannonHo-oopazosarenphyio cpeay COI'Y. Ipoekrop Epson EB-735Fi -
KOMIUIEKT IMOCTaBKHU (KpPEIJICHHE TSt TPOEKTOPa, ITHyp mutanus) — lmr. Hoytoyk
000 "ANUCUDJITEXHO" - 1.

ITporpammuoe obecmeuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema kommsrorepHoii Bepctkn MikTex,
Kasperksy Endpoint Security, ITporpamMtuoe obecrieueHue s peIaKTHPOBAHMUS
xumudeckux Gpopmy Isis Draw, Cructema moncka TeKCTOBBIX 3aHMCTBOBAHU I
«Anrtumaruar.BY3», IIporpamma miss 9BM «baHK BOIPOCOB 711 KOHTPOJIS 3HAHUID,
VSDESK, Ycnyru cesisu (moctyn k cet uarepuet), MOODLE, JInunebiii kabuHeT
cryaenta/corpyaunka, KOII (nomen Ha suaekce), Pycl'apa, ViPNet.

Poccuiickas ®@eneparus,
362025, Pecmrybmuka
Cesepnas Ocertust —
Ananus,

ropoJ BianukaBkas,

yi. Barytuna, nom 44-46,
yueOHbIi Kopryc Ne 7,
ayn. Ne 606

Y4eOHble ayIUTOPUH VISl IPOBeAeHNs] 3aHATHI JTeKIIHOHHOI0 THIIA:
MPENOJaBaTENbCKUN CTOJ, CTYJ, CTOJIBI U CTYJIBS sl 00y4aroIuXxcsl, KJIACCHAs JI0CKa.
O6opynoanue: [lepcoHaNbHBIN KOMITBIOTEP B KOMILIEKTE C IPOTPAMMHBIM
obecriedeHueM, BBIXOAOM B ceTb MIHTEpHET U OCTYIOM B 3JIEKTPOHHYIO
uHpopmannonHo-o6pazoBarenbhyio cpeay COI'Y. Ipoekrop Epson EB-735Fi -
KOMIUIEKT [TOCTaBKH (KpeIUIeHNe TS TPOEKTOpa, IHYp nutanus) — lmrt. HoyToyk
000 "AUCUDJITEXHO" — 1.

IMporpammuoe obecnieuerne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema komnbrotepHoit Bepctku MikTex,
Kasperksy Endpoint Security, ITporpamMioe obecrieueHue s peIaKTHPOBAHUS
xumudeckux Gpopmy Isis Draw, Cructema moucka TeKCTOBBIX 3aHMCTBOBAHUI
«Antumnaruat.BY3», Ilporpamma n1s1 O9BM «baHK BOPOCOB IJ1s1 KOHTPOJISI 3HAHUI,
VSDESK, Ycnyru ceszu (moctyn k cetn uarepuet), MOODLE, JInunblii kaOuHeT
crynenra/corpyanuka, KOII (nomen uHa siuaekce), Pycl'apn, ViPNet.

Poccuiickas ®@exneparusi,
362025, Pecrrybmuka
Cesepnas Ocetust —
Ananus,

ropoa Brnanukaskas,

yi. Barytuna, nom 44-46,
yueOHsIii kKopryc Ne 7,
ayn. Ne 604

KoMunbroTepHblii ki1ace

MPenoJaBaTeNbCKUN CTOI, CTYJ, CTOJBI U CTYJIbS 7151 00y4aroIuxcs, KIacCHas! I0CKa.
O6opynoBanue: KoMIblOTEpHI 11 KOMITBIOTEPHOTO KJIACCa B KOMIUIEKTE C
MPOrpaMMHBIM 00€CIieueHHEM, BBIXOJIOM B c€Th MIHTEpHET U JOCTYIIOM B
3JIEKTPOHHYIO HH(OPMaLMOHHO-00pa3oBarenbHyto cpexy COI'Y. MHTepakTuBHas
nocka 787°(1702070/15112/11344/2+), ucrounuku GecriepeGoiiHoro nmuranus lppon,
komMmyTarop i kiacca D-Link DGS-10240, mpoextop Beno MX503.

[Tporpammuoe obecrieuerne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema kommbrotepHoit Bepctku MikTex,
Kasperksy Endpoint Security, ITporpamMmoe obecrieueHve s peTaKTHPOBAHUS
xumudeckux Gopmyi Isis Draw, Cructema moucka TeKCTOBBIX 3aHMCTBOBAHUI
«AnTtumuaruatr.BY3», [Iporpamma muis 9BM «baHk BOmpocoB A1t KOHTPOJIS 3HAHUI,
VSDESK, Ycnyru csizu (moctyn k cetu uarepuet), MOODLE, JInunblii kaOrHET
crynenta/corpyanuka, KOII (nomen Ha saaekce), Pycl'apn, ViPNet.

Poccuiickas ®enepanus,
362025, Pecrry6nuka
Cesepnas Ocerust —
Ananus,

ropoa Bnanukaskas,

yi. Barytuna, nom 44-46,
yueOHblIi kKopryc Ne 7,
ayn. Ne 614

Bubanoreka, B TOM YHc/Ie YHTATBHBIN 32712 CTOJIBI M CTYJIbSI ISl 00yYatouXcs;
KOMIIBIOTEPHI B KOMITJIEKTE C IPOrPAaMMHBIM 00eCIIeYeHIEM, BEIXOJIOM B CETh
WuTepHeT 1 JOCTYNOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpey
Corvy.

IMporpammuoe obecnieuerne: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav WEB Class, Cucrema kommbrotepHoit Bepctkun MikTex,
Kasperksy Endpoint Security, [Iporpammaoe obecniedenue st peaakTHPOBAHHS
xummudeckux popmy Isis Draw, Cuctema rmoucka TeKCTOBBIX 3aUMCTBOBaHUI
«AnTtumtaruar.BY 3», [Iporpamma miist 9BM «baHk BOpocoB A1t KOHTPOJIS 3HAHUI,
VSDESK, Yenyru cBsizu (noctyn k cetr uatepaer), MOODLE, JInunblit kabuHer
crynenra/corpynuauka, KOII (nomen Ha ssHnekce), Pycl'apn, ViPNet.

Poccuiickas denepanus,
362025, Pecrrybnnka
Cesepnas Ocetnst —
Ananug, r. BnagukaBskas,
Leperenw/Barytuna, a.
16/19




11. JIucT 0OHOBJIEHUSI/AKTYATU3 AU T



