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Paznen 1. « KoMmiekec 0CHOBHBIX XapaKTEPUCTUK 00pa3oBaHusi: 00beM, COlep:KaHue,
IUIAHUPYeMble Pe3yJbTaThD».

1.1 llosicHUuTeIbHASA 3aMIUCKA.

Pabouas mporpamma kypca "XuMusi METaJUIOB M METaUTYprus" pa3paboTaHa B COOTBETCTBUU
C HOPMATUBHBIMH JIOKYMEHTAMU:

®denepanbHbIi 3aK0H «3aKkoH 00 oOpazoBanuu B Poccuiickoit @enepammm» (Ne273 ot
29.12.2012r);

KoHnenmus pa3BuTrs 10MOTHUTENBLHOTO oOpa3zoBanus nererd (Nel726-p ot 04.09.2014r.);

[Topsimok ~ opraHwW3alMl ¥ OCYIIECTBICHUS  OOpa3OBaTENbHOW  JEATCIBHOCTH  TIO
JIOTIOJTHATEILHBIM 0011Ie00pa3oBareabHbIM porpammam (Nel96 ot 09.11.2018r.);

CaHHUTapHO-IMHIEMUOJIOTUYECKUE TPEOOBAHUS K YCTPOMCTBY, CONEPIKAHUIO M OPTaHHU3AINH
pexxuMa paboThl  00pa3oBaTENbHBIX OpraHu3aluid  JIOMOJHUTEIBLHOTO OOpa3oBaHMs JAeTel
(2.4.4.3172-14 Ne41 ot 04.07.2014r.);

Crparerust pa3Butus BocnuTanus B Poccuiickoit ®deaepannu Ha nepuon 10 2025 roga (Ne
BK-53/09 ot 19.01.2015r.);

[Ipodeccuonanpupiii  crangapt «llemaror AoOmMONHUTENBHOrO 0Opa3zoBaHUs JAeTed U
B3pociibix» (Ne298H ot 05.05.2018r.);

Metoauueckue PEKOMEHIalluu o MPOEKTUPOBAHUIO JIOTIOTHUTEIbHBIX
o0mieo0pa3oBareabHBIX o0MIepa3BuBaronux mnporpamMm B Pecnyommke Komu (Ne 07-13/631 ot 19
ceHTsa0ps 2019 .)

AKTYyalbHOCTb

Tema "Xumus MeTamaoB u MeTaulyprus" sBisercs OnarogatHoil MOYBOM  Juid
MEXIPEAMETHON MHTETpally, I[03BOJIIET CBA3aTh H3y4yaeMbld MaTepual C MpPeAblIylIuMU
IOJIyYEHHBIMU 3HAHUSMU OCHOBHOI'O 0OOIIEro oOpa3oBaHMs U OCO3HAHHBIM IPUMEHEHUEM HOBBIX
PacCMOTPEHHBIX MMOHSATHHA.

BxiroueHne B mporpamMmy Marepuaiia O MeTalaX IVIaBHBIX M MOOOYHBIX HOArPYMI
NEePUOANYECKON CHCTEMBI IIeIECO00Pa3HO MO CIEIYIOIIUM IPUYUHAM:

Ha ypokax Xxumuu (8-9 Kiaccel) CBOMCTBA METAJIJIOB, 00pAa30BaHHBIX JIEMEHTAMU TJIABHBIX U
NOOOYHBIX MOATPYMI, HE IOJYYalOT B psle CIy4yaeB JOCTATOYHO TIyOOKOro OOBSICHEHUS Ha
OCHOBaHUU 3HAHUI O CTPOCHUU BEILIECTBA;

0€3 03HaKOMJIEHUS C XUMHEH METaJlJIOB HE MOXET OBITh INTyOOKHX 3HAaHUHM O MEPUOTUIYECKOM
3aKOHE U CUCTeMe XUMUYecKuX djieMeHToB .M. Meneneena;

Ha TMPAKTUYECKUX 3aHATUSX Pa3pbIBAlOTCS HABBIKM AKCIIEPUMEHTUPOBAHUS (COCTaBICHUS
IJIaHA OTBITOB, OCYLIECTBIEHNE XUMUUYECKUX OIepalnii, GopMyaupoBKa BbIBOJOB);

3HAUUTENBHO OXKMBJIAET M3Y4EHHME Kypca CaMOCTOATEIbHO IOATOTOBIEHHBIE TOKJIAbI,
COOOIllEHUs, TPE3EHTALMN Yy4Yalmuxcsi 00 OTKPBITUM, HAXOXKICHUU B NpPUpOJE, 3HAYEHUH U
MPUMEHEHUN METaJUIOB.

JlanHbIlii Kypc TO3BOJIIET Y4YallUMCS HE TOJbKO pacIIMpPUTh CBOM 3HAHUS IO
HEOPraHWYeCKOM XHMMHH, HO M COBEPIICHCTBOBATh MOJIOTOBKY K JaJbHEHIIEH NPaKTHUYECKOU
JIESITEIbHOCTH YEJIOBEKA.

W3yueHne CBOWCTB METAJUIOB M MX COEAMHEHHH JOIDKHO NMPOXOJUTHh Ha Oojiee BBICOKOM
ypoBHE, 4eM B OCHOBHOM Kypce IX kiacca. Kypc nHaunmnaercss temMon «TeopeTnyeckue OCHOBBI
U3YYCHUS METaJIOB», TAe YIIIyONstoTcs moiydeHHble yuammmucs B VI kmacce 3HaHus o
CTPOEHHUH aTOMa U XUMHUYECKOMN CBS3H.

HoBusHa (oTiiMunTeIbHbIE 0COOEHHOCTH)

Ocoboe BHMMaHHE yJeNseTcss MeTaulaM NOOOYHBIX MHOATPYII, TeM MeETajulaM, CIUIaBbI
KOTOPBIX UMEIOT BXKHOE 3HAUCHHE B TEXHUKE M TPOU3BOJICTBE.

B mporpammy Kypca 3aokeH OOJNBIIONW JEMOHCTPAIIMOHHBIA OKCIEPUMEHT a TaKxKe
CaMOCTOSITENIbHAsL MCCIIEI0BATENbCKAs JIESTEIbHOCTh YYalMXCsl J1IabOpaTOpHBIE OMBITHI U
npakThdeckue 3aHATHa. [lodToMy ydampecs CMOTYT TPHUMEHHTh TIOJTyYCeHHBIC 3HAHHUA B
najJpHenen »Ku3HHy.

Knaccugukarus nporpammbl



Tun — ogHOYpOBHEBAs

Bun o ypoBHI0 ycBoeHUs — 6a30BbIi
HamnpaBneHHOCTh — ecTeCTBEeHHOHAYYHAas!
®dopma 00yueHus - ouHas

Kareropun ygammxcs — 14-15 net (9 kmacc)
Pexxum 3anstuii —1 pas B Henento 1o 1 yacy
Bup 3ansTuil — MHAUBUAYAJIbHbIE U TPYIIIOBHIE
Cpok peanuszanuu nporpamMmmsl - 1 roa

CocTaB rpynbl - TOCTOSHHBIN

I'oawt 0OyueHus KommaectBo uacoB B | KommuecTBo yueOHBIX | Beero JacoB Ha
(xmaccer) HEJIEII0 HEIENb y4eOHBIN T

9xiacc 1 34 30

Bcero yacos: 30

1.2 Hesau 1 32124 MPOrpaMMbI

OcHoOBHOI HCJIBKO KYypcCa ABJSICTCA yAOBJICTBOPCHUC HOTpe6HOCTeI>'I nerei

K yrinyOJeHHOMY

HN3YUCHUIO XHMHUH, HOPOABIIAIOIINX CKIOHHOCTH H HMHTCPEC K XUMHU H©W TOTOBAIIMUMCA K
MOCTYIIJICHHUIO B TCXHUYCCKHUC y‘le6H]':>IC 3aBCACHUA.

3agaun:

CrniocobcTBOBaHME 0oJiee OCO3HAHHOMY BBIOOPY €CTECTBEHHO-HAy4HOIO MpoduiIst ams
JaJIbHENIEro o0yyeHusl.
Pa3Butue Gosnee MMPOKUX 3HAHUN B JAHHOW OTPACIM XMMHUUYECKOro 00pa30BaHusl.

COCJIMHEHUH B JKU3HEICATEIIbHBIX npoueccax Npupoabl U 06H_ICCTBa.

1.3. Coaep:xanue nmporpamMmbl

Pa3sutne OKCIICPUMCHTAJIBHBIX YMCHI/Iﬁ ydamuxcsa, OCO3HAHHOCTHU 3HAYCHUA MCTAJUIOB U UX

HA3BAHMUE PA3JIEJIA

KOJIMYECTBO
YACOB

BCETO
B TOM 4YHCJIC
3aHIATHUU

IMPaKTUYCCKUX

BBEJEHUE
XapakTepucTUKa XHMHUYECKOrO JJIEMEHTa Ha OCHOBAaHUU €ro
nonoxenusa B Ilepuoanueckoil cucteme. CTpoeHHE aTOMa, XapakTep
npoctoro BemiecTBa. CocTaB M XapakTep BBICIIETO OKCHJIA, THAPOKCHIA.
CaoiicTBa 21eKTponuToB. ['eHeTHUeckue psiabl MeTamioB. AMdoTepHbIe
OKCHJIBI M THIPOKCHJBI. ['€HeTHMYeCKHi ps MEPEXOJHOrO 3JIEMEHTA.
[lepuonnueckuii 3akoH U cucrema 35eMeHToB J[. . Menneneesa.

(0]
[uny

S-u p- OJIEMEHTbI

ITonoxenue sneMmeHTOB-MeTauioB B [lepuonnueckoit cucreme I, .
MemnpeneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. DH3HUECKUE CBONCTBA
METAUIOB. MeTamnueckue KpUCTANIMYECKUE PEIIETKH. XHUMHUYECKUE
CBOICTBa METAJUIOB (HA OCHOBAHUU MX TOJOXKEHHUS B DJIEKTPOXUMHUECKOM
psoy HampsDKeHMH B CBeTE€  NPEJICTaBICHUMM 00  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakiusx). OOmme NoHATHS 0 KOPPO3UU METAJUIOB.
CnocoObl 3ammThl METAUIOB OT Koppo3uu.  CraBbl. XapakTepHCTHKA
CILUIABOB, UX CcBOMcTBA. O3HAKOMIIEHHE C KOJUIEKIIMEN CIUIaBOB. MeTambl
B npupoje. O6ume crocoObl UX MmojydeHus. Baxueime pysl.

METAJIJIbI IOBOYHOW TTOAIPYIIIBI I TPYIIIIbI




IIEPUOIMYECKON CUCTEMbI XUMHWUYECKHUX SJIEMEHTOB

CtpoeHne aTOMOB DJJIEMEHTOB TMOOOYHOW MOATPYNMbl [ TpymibL.
CBolicTBa, HaX0X/IEHUE B IPUPOJE, IPUMEHEHUE MEN U €€ COCIMHEHUN.
Cepebpo u 30510T10. [ToHATHE O KOMIUIEKCHBIX COCTMHCHUSIX.

METAJUIBI IOBOYHOM MOJATrPYIIIBI II TPYIIIbI
IMEPUONYECKON CUCTEMbI XMMUWYECKHX DJIEMEHTOB
Kanmuii 1 pTyTh. OCOOEHHOCTH U3MEHEHHS CBOWCTB JIEMEHTOB U UX
COEIMHEHUH B OJArPYIIIE UHKA.

METAJUIBI TIOBOUYHOU IMOAI'PYIIIILI III T'PYIITIbI
[HEPMOJINYECKOM CUCTEMbBI XUMHWUYECKUX DJIEMEHTOB
[TonoxxeHne B NEPUOJMYECKOM CHUCTEME JIAHTAHA W JIAHTAHOWJIOB,

OCOOEHHOCTH CTPOCHHUS MX aTOMOB. THIHMYHBIC IS PEIKO3EMEIbHBIX
3JICMCHTOB (1)I/I3I/I‘-IGCKI/IC U XUMHUYCCKUEC CBOﬁCTBa. KpaTKI/Ie CBCACHUA U3
HMCTOPHH OTKPBITHS PEIKO3EMETbHBIX METAJLIOB.

METAJIJIBI IV TPYIIIIBI TIEPUOJUYECKOU CUCTEMBI
XUMMNYECKUX D2JIEMEHTOB
CrpoeHne aToMOB 3JEMEHTOB IVIABHOM mnoarpynmnel. Pusndyeckue H
XMMHMYECKHE CBOMCTBA OJIOBA U CBMHLA. BakHeHlne coequHEHUs 0J10Ba
U CBUHIA: OKCcUJpl, coiu. [Ipumenenue onoBa u cBuHLA. CIUIaBbl ATHX
MeTa/u10B. CTpoeHHE aTOMOB 3JI€MEHTOB [T0OOOYHON NOATPYIIIHL.

METAJUIBI TIOBOYHOM TIOATIPYIIIIBI VI TPVYIIIIBI
INEPUOJMYECKON CUCTEMbI XUMHUYECKUX DJIEMEHTOB

CtpoeHue aTOMOB »3JIEMEHTOB M00O04HON monarpymmbl. CBoHCTBa
xpoma. Okcuabsl XpoMa. XpoMoBasi U JABYXPOMOBAsI KHCJIOTBI, UX COJIH.
OxucnuTenbHble CBOMCTBA 3TUX coequHeHHi. [I[pumenenne xpoma u ero
coequHeHnil. Bonbppam u MmonmubaeH. [IpuMeHeHne 3THX METaUIOB M UX
coequHenuii.  [lomydyenne  MonubaeHa U3  €ro  COECOUHEHUI
BOCCTAHOBJICHMEM BOAOPOJOM. l3MeHeHue CBONCTB METauIOB U
XapakTepa MX COEAMHEHHWH C BO3pacTaHHEM IOPSAKOBOTO HOMEpa B
MOATPYIIIE XPOMa.

METAJUIbI TIOBOYHOMU IO PYIIIIBI VII T'PYIIIIbI
HEPI/IOI[I/F—IECKOPT CUCTEMBI XVUMHWYECKX BJIEMEHTOB
CrpoeHue aToMOB Maprasiia, TeXHeUUs M peHus. Puznueckue u

XMMHYECKHE CBOWCTBAa Maprasma. [IpuMeHeHune MapraHua B MeTal-
nypruu. OKcHIbl M THAPOKCUIBl MapraHila, U3BMEHEHHE HX CBOWCTB C
W3MEHEHUEM CTENEHW OKHUCJIEHUs MapraHia. MapraHuoBas KHCIOTa, €€
conu. CoequHeHns Maprasiia B IpUpPOJE,»UX MOJIYyYEHUE U IPUMEHEHHUE.
TexHeunii W peHUil, UX CBOMCTBA; MPUMEHEHUE 3THX METAUIOB M HX
coeuHeHn. MI3MeHeHne CBOMCTB METAJUIOB M XapakTepa UX COCAUHEHUIN
C BO3pAaCTaHUEM MOPSAJIKOBOI0 HOMEPA B MOATPYNIE MapraHiia.

METAJIJIbI [TOBOYHOU [IOAI'PYIIIIBI  VIII I'PVIIIIBI
HEPI/IOI[I/F—IECKOPT CUCTEMbBI XUMHWYECKHUX DJIEMEHTOB

CrpoeHue aTroMOB 3JE€MEHTOB ceMelcTBa kene3a. CBoiicTBa xeiesa,
koOanbTa, HUKeNd. CIulaBel 3TUX METAJJIOB, MX NMpuMeHeHue. OKCHIIbI U
TUAPOKCUIIBI JKEJEe3a, W3MEHEHHME CBOMCTB THIPOKCHUIIOB Kelie3a C
W3MEHEHUEM €ro CTEMECHW OKHUCJICHUSA. XMMHYECKHE MPEBpALCHUS MPHU
pkaBieHun sxkene3a. OKCUABI, TUAPOKCUIBI, COMM KOOAIbTa U HHUKEIS,
CBOWCTBA M MPUMEHEHHE 3THX COeNUHEHWH. M3rotoBieHne m3aenuii u3
METAJUIOB METOJIOM IOPOIIKOBOM METAJUTYPrUH.

10

METAJIJIBI B HEPI/IOJII/I‘IECKO?I CUCTEME XUMHWYECKHNX
OJIEMEHTOB
3aKOHOMepHOCTI/I N3MCHCHUS MCTAIINIMYCCKUX CBOfICTB 3JICMCHTOB U
o0pa3yeMbIX HUMH TMPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB COEMHEHHI METAJUIOB B MEPUOJIUYECKON CUCTEME.

BCEI'O

30




1.4. Ilnanupyembie pe3yJbTaThbl.
N3ydeHue kypca JaeT BO3MOXKHOCTD YYaIIUMCSI JOCTUYb CJIEAYIOIINX PE3yIbTaTOB Pa3BUTHSL.

JIMYHOCTHBIE PE3yJIbTATHI:

¢dopMHpOBaHUE LETOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMW MPAKTHKH, a TAK)KE COLUAITBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JyXOBHOMY MHOTO00Pa3HI0 COBPEMEHHOTO MHUPA;

(dbopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, BBIOOPY
npopILHOTO 00pa30BaHUsl HA OCHOBE MH(POPMAIMU O CYIIECTBYIONIMX MPOQPECCUAX M JTUUIHBIX
npodeCcCHOHATBHBIX IIPEANIOYTEHUH, OCO3HAaHHOMY IIOCTPOECHUIO VHJUBHUYJIbHOU
00pa3oBaTebHON TPACKTOPHH C YIETOM YCTOHYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

dbopMUpOBaHHEe KOMMYHUKATHBHON KOMIIETCHTHOCTH B 0Opa30BaTEIIbHOHN, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUIAX JCATEILHOCTH;

dbopMUpOBaHHE MOHUMAHUS [IEHHOCTH 3JI0POBOTO M 0€30MacHOro 00pasa >KU3HH; YCBOCHHE
NpaBWil WHIUBUAYAILHOTO M KOJUIGKTUBHOTO OE€30MacHOTO TIOBEJACHUS B YPE3BBIYAHBIX
CUTYalHsIX, YTPOKAOIIUX KU3HU U 3[I0POBBIO JIOJIEH;

(dbopMHpoBaHUE MO3HABATEIBLHOW M WH(POPMAIMOHHON KYJIBTYpbl, B TOM YHCJEC Pa3BUTHE
HaBBIKOB CaMOCTOSITETIBHOH paboThl € y4eOHBIMH TIOCOOMSMH, KHUTAMH, JIOCTYITHBIMU
WHCTPYMEHTAMHU M TEXHUYECKUMHU CPEJICTBAMU HH(DOPMAIIMOHHBIX TEXHOJIOTHIA,

Pa3sBUTUC TOTOBHOCTU K PCHICHUIO TBOPYCCKUX 3ada4d4, YMCHHA HAXOAWUTb aJCKBATHBLIC
CHOCOOBI TOBEACHUST M B3aUMOJICHCTBUSL C TMAapTHEpaMHU BO BpeMs Y4eOHOH M BHEY4EOHOM
JeSITeIbHOCTH, CIIOCOOHOCTH OIIGHWBATh TNPOOJIEMHBIE CHUTYAllMM W OINEPaTHBHO NPUHUMATH
OTBETCTBCHHBIC PEUICHUS B PA3JIUMYHBIX MPOYKTUBHBIX BUIAX JICSITCIBHOCTH.

MertanpeameTHble pe3ybTaThl:

OBJIQICHUE HAaBBIKAMH CaMOCTOSITEILHOTO TPHUOOPETEHUS HOBBIX 3HAHWH, OpPTraHU3ALUH
y4eOHOI e TeTbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHNUS;

YMEHME IUJIaHUPOBATh IyTH JOCTHXKEHUS IeJIed Ha OCHOBE CaMOCTOSITENBHOIO aHaJIn3a
YCIOBUH U CPEACTB UX JOCTH)KEHUS, BBLACIATH albTEPHATUBHBIE CHOCOOBI JOCTHIKEHUS LEIH U
BBIOMpATh Hanbosee 3QGeKTUBHBIN CI0CO0;

yMEHHUE MOHUMATh MPoOJIeMy, CTABUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3Y, J1aBaTh ONpe/eeHue
HNOHATUSIM, KJIaccUu(pUIMpOBaTh, CTPYKTYpUpPOBaTh MaTepuaj, MPOBOAUTH SKCHEPHUMEHTHI,
apryMeHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATEH BBIBOJBI U 3aKIIIOYEHHUS;

YMEHHME COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3ylbTaTaMU, OCYIIECTBISThH
KOHTPOJIb CBOEW JEATENbHOCTH B IpOLECCe JOCTHKEHMS pe3ylbTaTa, OIpPENeNsiTh CIIOCOObI
JEHCTBUI B paMKax MPEeAJIOKEHHBIX YCIOBHHM M TpeOOBaHMI, KOPPEKTUPOBATh CBOU JIEHUCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYyallueH;

YMEHME U3BJIEKaTh UH(OPMALMIO U3 Pa3IMYHbIX UCTOUYHUKOB (BKJIIOYAs CPEACTBA MacCOBOM
UHpOpPMAlLlMK, KOMIIAKT-IUCKA y4yeOHOro Ha3HayeHMs, pecypchl HHTepHeTa), CBOOOIHO
MI0JIb30BATHCS CIPABOYHOMN JINTEPATYpOl, B TOM UHCIIE U Ha 3JIEKTPOHHBIX HOCUTEINSX, COOJI0IaTh
HOPMBI HH(POPMAITMOHHON N30MPATETbHOCTH, ITUKH;

YMEHHME Ha MPAaKTUKE II0Jb30BAaThCS OCHOBHBIMHM JIOTMUECKHMHU IpUEMaMH, METOAaMHU
HaOJI0IeHUS, MO/IETIMPOBAHUS, 0OBSICHEHHS, PEIIeHUs Po0IeM, MPOTHO3UPOBAHUS U IP.;

yMeHue paboTaTh B rpymnie — 3pQeKTUBHO COTPYIHUYATh U B3aUMOJIEHCTBOBATh HA OCHOBE
KOOpJMHAIIMK  Pa3IMYHbIX TMO3UIMH TpH BBIPAOOTKE OOLIEro pemeHuss B COBMECTHOMU
JeSITeNIbHOCTH; CIyIIaTh napTHepa, GOpMyJInpoBaTh U apryMEHTHPOBAaTh CBOE€ MHEHHE, KOPPEKTHO
OTCTanBaTh CBOIO MO3MIHIO U KOOPAVMHHUPOBATH €€ C NO3UIMH apTHEPOB, B TOM YHUCIIE B CUTYyalluu
CTOJIKHOBEHUSI MHTEPECOB; MPOAYKTUBHO pa3peniaTb KOHQJIUKTHI Ha OCHOBE Y4eTa MHTEPECOB U
MO3UIMI BCEX €ro YYaCTHUKOB, IMOMCKAa W OLEHKU aJbTePHATUBHBIX CIIOCOOOB pa3pelIeHus
KOH(JIUKTOB.

HpCI[MCTHBIe pPE3yIbTaThI:



(I)OpMI/IpOBaHI/Ie NEPpBOHAYAJIbHBIX CUCTCMATU3UPOBAHHBIX HpeﬂCTaBHeHI/Iﬁ O BCIICCTBAx, UX
NpPEBPAIlCHUSAX M TPAKTUYECKOM IPUMEHECHUM; OBJAJACHUE TIOHATHHHBIM amnlapatoM |
CHUMBOJIMYCCKUM SA3bIKOM XUMUHU,

OCO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH KaK 00JIACTH COBPEMEHHOTO
CCTCCTBO3HAHUs, XHMHUYCCKHX npeBpaLueHMﬁ OPraHn4YCeCKUX MW HCEOPTaHUYCCKUX BCHICCTB KaK
OCHOBBl MHOTHX SIBJICHHH JKMBOH W HEXKHUBOH NPHUPOIBI; YIIIyONEeHWE TPeICTaBICHUH O
MaTCpruaJIbHOM CAUHCTBC MHPA,

OBJIAJICHHE OCHOBAaMH XHMHYECKOM TI'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3HPOBATh M
00BEKTUBHO OICHUBATHL KU3HCHHBIC CUTYAIIUH, CBA3AHHBIC C XHMI/I€I>'I, HaBLIKAMH 0€30I1aCHOTO
oOpaleHus C BEIIECTBAMH, UCIIOJIb3YEMBIMU B NOBCETHEBHOM KHU3HU; YMEHUEM aHAJIM3UPOBATH U
IUIAHUPOBATh JKOJIOTHUECKM O€30IIaCHOE IOBEJECHUE B IENAX COEPEKEHUS 3]I0POBbS U
OKpYXKaIOIIEH CpeJIbl;

dbopMUpPOBaHHE YMCHHI YCTaHABIMBATH CBS3M MEXKAY pEalbHO  HAOIIOJaeMBIMU
XMMHUYECKUMH SIBICHUSAMH U TIPOLECCAMHM, NMPOUCXOSAIIMMA B MUKPOMHPE, OOBSCHATH MPUYHHBI
MHOT000pa3usi BEUIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUS, a TaKKe 3aBUCHUMOCTb
INPUMEHEHHS BEIIECTB OT MX CBOMCTB;

HpI/IO6peTCHI/IH OIIbITAa UCIIOJIB30BAHUA PA3JIMYHBIX MCTOA0B U3YUCHH BCUICCTB, HaGJIIOZ[eHI/IH
32 WX TPEBPAICHUAMH TPH MPOBEICHUM HECIOKHBIX XHMHYECKHX JKCIIEPUMEHTOB C
UCTIOJIB30BaHUEM J1a00paTOPHOTO 000PYIOBAaHHS U TIPUOOPOB.

Paznen 2 «Kommiekc OpraHM3alMOHHO-TIIEJATOTMYECKHX YCJI0BHH, BKJIOYAKIMA ¢GopmMbl
aTTecTalum».

2.1. KanenaapHblii y4eOHbIH rpa)MK MPOrpaMmbl.

KAJIEHJJAPHO-TEMATUYECKUN TIJIAH

=
£ HAUMEHOBAHMUE PA3JIEJIA, HOMEP U TEMA 3AHATHUA oE 258
0 32 =
@ 25 | E25 |KOPPEKTHMPOBKA
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=
1. BBEAEHUE

1. XapakTepucTHKa XMMHUYECKOTO dIIEMEHTA.

2. CTpoeHue aroma, XapakTep MpoCTOro BEIIECTBA.

3. CocTaB u XxapakTep BBICIIETO OKCHJIA, TUAPOKCUIA.

4. CBolicTBa 2JIEKTPOJIUTOB.
=
% 5. l'enetnueckue psiapl MeTamioB. AM(OTEpHbIE OKCUBI U
£ [TUIPOKCHJIBL
=2

6. ['eHETMUECKUH PsIZL IEPEXOJHOTO IIEMEHTA.

7. Ilepponnueckuii 3aKoH U cucreMa 351eMeHToB /1. 1.

Menperneesa.

8. Ilpaxkmuueckoe 3ansamue

2.s-u p- OJIEMEHTbI

. P OCcoOE€HHOCTH CTPOEHUS UX aTOMOB.
E
Ay
& [10. ®duznyeckue CBOKMCTBA METAILIOB.
&0 .
T |11. Xumudeckue cBoiicTBa MeTayuIoB. OOIIMe HOHATHS O

KOPPO3UH METAJJIOB.

12-13. Ilpakxmuyeckue 3anamus




14. CrinaBbl. XapakTepUCTHKA CIIABOB, X CBOMCTBA.

3. METAJIJIbI [IOBOYHOM TIOJATPYIIIIbI I
I'PVIIIIbI
15. Crpoenue atomoB 3nemenToB I(b) rpymnmel. CBolicTBa,
Menu U ee coeunenuil. CepeOpo u 30710TO.

16. Ilpakmuueckoe 3auamue

ITHKA.

4. METAJIJIbI IOBOYHOM IMOAT'PYIIIIBLI IT
T'PVIIIIBI
17.CBoiicTBa 3JIEMEHTOB M HMX COCAWHEHUN B MOJrPYIIE

18. Ilpaxmuueckoe 3anamue

aATOMOB.

5. METAJUJIbI [IOBOYHOM ITOJIPYIIIIBI III
I'PYIIIIbI
19. JlanTan 1 naHTaHOU B!, OCOOEHHOCTH CTPOEHUS UX

6. METAJUIBI IV I'PVYIIIIbI
20. CBoricTBa o10Ba 1 cBUHIIA. CIJIaBBI TUX METAJIOB.

21. Ilpakmuueckoe 3ansmue

11l YETBEPTbH

ABYXPOMOBAS KHCJIOTHI.

7. METAJUIbI TIOBOYHOM IOJAIPYIIIBI VI
I'PVIIIIbI
22. CsoiictBa xpoma. Oxcuasl xpoMa. XpoMoBas U

23. Bonbsdpam u monmubdaen. [Ipumenenne.

24-25. [Ipaxmuueckue 3anamusi

[peHMUIA.

8. METAJIJIbI [TOBOYHOM IO PVIIIIBI VII
I'PVYIIIIBI
26. Ctpoenune aromoB. CBoiicTBa Mapranina. OKcuibl H
TUAPOKCHIBI MapraHiia, MapraHiioBas Kuciora. TexHeuuii u

27. [lpakmuueckoe 3ansamue.

9. METAJUJIBI TTOBOYHOU I[TOAT'PYIIIILI VIII
I'PVIIIIbBI
28. CsoiicTBa xene3a, ko0anbTa, HUKeIss. OKCHUIBL,
CHJIPOKCHUJIBI, COJIM KOOAIbTA M HUKEJISL.

29. I[Ipakmuueckue 3aHAmMuUs

IV YETBEPTbH

10. METAJIJIbI B TIEPUOJUYECKON CUCTEME
XUMHWYECKNX DJIEMEHTOB
30. 3aKOHOMEpPHOCTH N3MEHEHHSI METAITTNYECKUX CBOMCTB
HIIEMEHTOB M 00Pa3yeMbIX MU COETMHEHUM.

2.2. YciaoBus peaju3anuy NporpaMmsl.

HNudopmanuonnbie, TeXHHYECKHME CPEACTBA M Jpyroe MaTepHaJbHO-TEXHHYeCKoe

odecrmeyeHue
KomMnberorepHsie U | DNEKTPOHHbIE CIPAaBOYHUKUA U DSJIEKTPOHHBIE MOCOOUS IO
UH(GOPMAaIMOHHO- XUMHUA

KOMMYHUKATHBHBIC CPCJCTBA

TexHudeckue CpcaAcCTBa 06y‘-ICHI/I$I

Komnbrotep, MyJIbTUMEUIHBINA TPOEKTOP

DKpaHHO-3BYKOBBIE TTOCOOUS

Buneodparments! u 1pyrue nHGopManoHHble 00BEKTHI,
OTpakaroIlllMe TEMBI Kypca

Ta0nuiet

KOMIIJIEKTHI 110 XUMHHU

DONeKTpOHHbIE 00pa3oBaTeIbHbIE
pecypcel MHTEpHET
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http://himege.ru/
http://pouchu.ru/
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Opranu3anuoHHoe odecneyeHmne:

HeoO0xoauMblii KOHTHHTEHT y4YalluXcsl, pACHIUCAaHUE 3aHITHIA.

MeTobl OpraHu3anuy y4eOHO-BOCIIMTATEIbHOI0 Mpolecca: pacckas, o0bsCHeHue, Oecena,
JeK1us, yaeOHble TUCKYCCHH, TUCITYThI, pa00Ta C KHUTOM.

IIpuembl opranu3annu y4e0HO-BOCIIUTATEIBLHOIO Mpolecca:

10Ka3, OOBSCHEHHE, MHCTPYKTAX, HAOIIOJICHUS, WUIIOCTPALUS U JAEMOHCTpalLus, J1abopaTopHbIe
paboThl, 3Tl 3aKPETIICHHUS.

KaapoBoe o6ecnieueHue- 1ie1aror JONOJHUTEIBHOTO 00pa3oBanus. KpanupukanumonHas
KaTeropus — nepas.

2.3. ®opMBbI KOHTPOJIA.
Texymui u TeMaTU4eCKUI KOHTPOJIb.
[ToaroroBka pedeparon, coOOIIEHHH, TpeIaraeMbIM yUUTEIEM

2.4. OneHOYHbIE MATEPHUAJIbI

ITPUMEPHBIE BAPUAHTBI TECTOBBIX PABOT

CBOVICTBA METAJIJIOB

Y CTaHOBHUTE COOTBETCTBUE MEK/Y NCXOTHBIMH BEIICCTBAMH M MTPOYKTAMH HX B3aWMOICHCTBHUS
NCXO/JIHBIE BEILIECTBA I[MTPOAYKTHI PEAKIINN

A Mg + H2S04 — 1 Ca(OH)2

b MgO + H2S0O4 — 2 BeSO4 + H20

B Mg(OH)2 + H2SO4 — 3 MgSO4 + H2

r Be + H2SO4 — 4 BeSO4 + H2

i BeO + H2S04 — 5 MgSO4 + H20

E Be(OH)2 + H2SO4 — 6 Ca(OH)2 + H2

XK | Be(OH)2 + NaOH (cnnaBnenue) — 7 Na2[Be(OH)4]

3 Be(OH)2 + NaOH (pactBop) — 8 Na2BeO2 + H20

J4! Ca+ H20 —

K CaO + H20 —

A b B ) )| E K 3 41 K

Hamucath ypaBHeHHS] XUMUYECKUX PEAKIUi (TOCIEIHIOI0 PEAKIUI0 YPaBHATh METOJOM
3JIEKTPOHHOTO OajaHca):

Al + CI2 —

AI203 + H3PO4 —

Al(OH)3 + HNO3 —

Al + HNO3 — ... + N2 +

[NHOJIYYEHUE METAJIJIOB
a) Merauibl oy4aroT, BOCCTaHABJINBAs UX OKCHUJBI yriiepoaoM C, MOHOOKCHIOM YyIiIepoAa
CO, Bogopoaom H2, akTuBHbIMHM MeTajuIaMu, Hanipumep Al.
Hannmure ypaBHEHMS peakuuii NOJIyYEHUSI METANIOB U3 COCIUHEHNN:
Fe304 + CO —»
Cu0O+C—>
TiO2 + H2 —>
MoO3 +Al —
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6) Korna pyza siBisiercst cynbpuioM MeTauia, e€ mpeaBapuTesIbHO epeBoadT B okcu (+02),
3aTeM BoccTaHaBIHMBaloOT yriaém (C).
HanumuTe ypaBHeHHs peakuMii MOJIy4YeHus IIMHKA U3 Cyab(uia MHKa - ZnS.

B) AKTHBHBIC METAJLJIBI [TOJIYYAIOT AJIEKTPOJIM30M paciijiaBa cojieil. Hanummre ypaBHeHus: peakiuii
MOJTyYEHUS KaJIbIUs W3 OpOMHUJIa KaJIbIUS M JTUTHS U3 XJIOPUIA JTUTHSL.

CaBr2 o LiICl
Katoj(-): karo(-):
anon(+): anon(+):
CaBr2 — LiCl —

2.5. MeToan4yeckue MaTepuabl.

[TPUMEPHBIE TEMBI ITPAKTUYECKWX 3AHATUM
O3nakomiieHre ¢ 00pa3amMu MPUPOTHBIX COSTUHEHUH METAIJIOB.
Lenb: u3ydeHne MHOroo0Opa3us COeTMHEHUIN METAIOB B IPUPO/IC.
O6opynoBaHue: KOJUIEKIIUH, pa3JaTOYHbIA MaTepual.

WNHucTpykuus
(O3HAaKOMBTECH C BbIJAHHBIMH o6pa3uaMH IMPHUPOJHBIX COG,Z[I/IHGHI/II‘/‘I MCTAJJIOB M 3aIllOJIHUTC
Ta0IHILy.
Hassanue npupoaHoro o
PHPOZL dopmyna, cocTas Brewmnuii Bua IIpumenenue
COCAMHCHUA

3amaHne: KaKUX COENUHEHUI METAIIOB OOJbIIE: OKCHUIOB WX conei? B xakoM Buue emé
BCTPEYAIOTCSI METAJUIBI B IpUpoie?

N3ydeHue TeronpoBOAHOCTH METAJUIOB. BrlpamyBaHue KpUCTALIOB MEIH.

[lenb: mpakTUYECKH NPOBEPUTH U JO0Ka3aTh PA3IMYHYI0 TEIUIONPOBOJHOCTh HEKOTOPBIX
METAJIJIOB; TOJIY4YUTh TBEPABIM KpPUCTAII METaUla KaK JOKa3aTelIbCTBO KPUCTAIUIMYECKOTO
CTPOEHHSI METAIIJIOB.

Ob6opynoBaHMe: KyCKM MEIHOMU, KeJIe3HOW M allOMUHHEBOM MPOBOJOKH, MO BO3MOKHOCTH
paBHOTO UaMeTpa, mapaduH, CTakaH ¢ TOPSYEH BOJIOM, YaChl C CEKYHHOU CTPEJIKOA;

CTakaH Win Kojba ¢uibTpoBanbHas Oymara, HakAaauHas Oymara, >KeJe3HbI KpY»KOK,
MEAHBIN KyIopoc, IOBapeHHas! COJIb(MENKasi), HACHIIIEHHbII pacTBOpP MOBAPEHHOU COJIH.

HNHucTpykuus

OpauH KOHeI[ MPOBOJIOK U3 Pa3HbIX METAJJIOB MOKPHITH MapapuHOM, a KOHI[bI, CBOOOJIHBIE OT
napadpuHa, ONYCTMTh B CTakaH ¢ Tropsiuedl BoxoM  ofHOBpeMeHHo. CruenuTh 3a
MOCJIEI0BATENbHOCTRIO PacIUIaBlieHus MapaduHa Ha IPYyroM KOHIIE TPOBOJIOKH, HAXOASIIEMCS HaJl
BOJIOM U (MKCUPOBATh BpeMsl Hauasa IuiaBieHus. Caenarb BbIBOJL.

Ha nHO cTakana HachlllaTh HEMHOT'O MEJHOTO KyIIOpOCa U 3aChINaTh €r0 MEJIKON ITOBAPEHHOMN
cosbto. [IpUKpBITH COMb KPYKKOM, BBIPE3aHHBIM U3 (PMIIBTPOBAIBHOM OymMaru Tak, 4roObl Kpy»KOK
Kacajcsl CTeHOK cocyna. JKene3Hblll KpyKOK MpPOTEpeTh HaKJauHOH Oymaroil U BBIMBITH BOJOH.
3areM NOMECTHTh Ha (QUIBTPOBAIBHBIA KpPYXOK. B cocyl HalaMTh HACBHIIEHHBIM pacTBOp
MOBApEHHOM COJHM, YTOOBI KENEe3HbI KPYXKOK Obl1 MOKPHIT.OCTaBUTh HAa HECKOJBKO IHEH 10
o0Opa3oBaHus KpacHbIX KpucTtauioB Meau.(Ilpm H3MEHEHMH KOJMuYecTBa MEIHOTO KyIopoca,
TOJILIMHBI CJIOS COJIU U TEMIIEPATYPBI, MOIY4aIOTCs] KPUCTAIIBI Pa3IU4HON POPMBI).

Jlnst coxpaHeHUs! KPUCTANIOB, HEOOXOIMMO UX BBIHYTH U3 COCY/Ja, IPOMBITh BOJON
Y TIEPEHECTH B IPOOUPKY € pa30aBIEHHON CEPHOM KUCIOTOH, 3aKPHITh MPOOKOHA.

3ananue: Kakue mponeccsl Npoucxoaar Bo 2) ombiTe? CocTaBbTE ypaBHEHHE PEaKLUU U
paszbepurte ero ¢ Touku 3perus OBP.

Hcnonp3yst JONOJHUTEIBHYIO JIMTEPATYPY, MOAYMANTE , KPUCTAJUIBI KAKUX METAJIOB
MO’KHO BBIPACTUTh JaHHBIM criocoOoM. [IpemioxuTe cBOO peakiuio MO BBIPALIMBAHUIO KpHUCTaslIa
MeTaia




O3nakomiieHHEe ¢ 00pa3laMyu METaJUIOB U CIUIABOB.

[lenb: 03HAKOMUTBCS C pa3HOOOpPA3UEM U CBOMCTBAMHU METAJUIOB U UX CIUIABOB; IPUMEHEHUE
HaBBIKOB pa0OTHI CO CIIPABOYHOMU JIUTEPATYPOH.

O06opynoBaHue: KOJUICKITUH, pa3AaTOYHbIN MaTepral.

NHcTpyknus.

PaccMmoTpuTe BblIaHHBIE 00pa3lbl METAUIOB U CILJIABOB M 3anosiHuTe Tabnuuy.HekoTtopsle
JTAHHBIE O HUX BO3BMUTE U3 CHPABOYHON JIUTEPATYPHI (3TY YacTh pabOTHI BHIIIOJIHUTE JIOMA).

XapakTepUCTUKA METAJIOB U CIUIABOB.

Hazsanue DNeMeHTHBII T CBoliCTBa,
MeTania COCTaB LiBeT TBépnocth S — IInoTHOCTH OoIpelersroLe
WM CIIaBa (mist crutaBa) MIPUMEHEHHE

3az[aHHe: C,I[GJ'I&fITC BBIBO/JI: CPAaBHUTEC CBOMCTBa METAaJlJIa M €T0 CIIJIaBa.

[IpuroTtoBneHue crjiaBa 0joBa U CBUHLA (TIPUTIOS).
OTnyck U 3aKajka cTaju.

[lenb: coBeplICHCTBOBATh MPUEMBI B3BEIIMBAHMS;, MPAKTHUECKU 3aKPENHUTh TEOPETHUECKUE
3HaHUS O CTPOCHUH M CBOWCTBAX CIUIABOB, (POPMUPOBATH 3JIEMEHTApHBIC HABBIKM W3TOTOBIICHHS
CIUIaBa, 3aKalKU U OTITYCKa CTalu.

O6opynoBaHue: CBUHEL, OJIOBO, JKEJIE3HbIM THUIENb, JKEJIE€3Has IPOBOJIOKA, TIOpPEJKa,
1abopaToOpHbI TAaTUB, OymMara, HUTKH, ECTb, TUTEJIbHbIC MWL, MEIHAs TUIACTUHKA, XJIOPH]
aMMOHHUSI(TB. ), HOXK(CITUIIA), CTAaKaH C BOJIOW, CTEKJIO, HAXKIauHasi Oymara, IIOCKOTYOITbI.

NucTpykius

1) OtBecutpb Ha Becax 20 r cBunIa u 40  onoBa. HaBecku MeTaIoB IOMECTHUTD B YKEJIC3HBIN
TUTEIb, KOTOPBI MOCTAaBUTh Ha KOJIBLIO MITATHBA U HArPeBaTh B MJIAMEHU CIIUPTOBKU WU TOPEIIKH.
PacmuiaBiieHHBIE METAJUIBI IEPEMEIINBATD JKEIIE3HOU IPOBOJIOKOM.

[IpurotoBuTh i cruiaBa OyMmakHyr ¢opmy. s 3TOro TOJCTBIA KapaHAall WA
CTEKJIIHHYIO TPYOKY JUTMHOM OKOJIO 15 ¢M OOEpHYTh HECKOJIBKUMH CJIOSIMU OyMaru Tak, 4TOOBI
nonyuniach OymaxHas Tpyoouka amuHoi 20 cM U ocTasics CBOOOHBIN KOHEI[ KapaHalia JITUHON
2—3cm. CBOOOIHBIN KOHEN OyMa)XHOH TpYOOYKH 3arHyTh M TPHUBSA3aTh K KapaHJAlly HHUTKOH,
KOTOpOHl 00MOTaTh BCIO TPYOOUKY, M MOCJIE 3TOrO BBHITAIIUThH KapaHjall. PacruiaBieHHyI0 cMech
METAJIJIOB BBUIUTh B OymMakHyi0 (hopMmy uepe3 BOPOHOUKY, CBEpHYTYIO M3 Kycka skectu. Korma
CILJIaB 3aCThIHET, OCBOOOIUTH €ro OT Oymaru.

[TonepxaTh mUMOIAMH KYyCOUYEK MEIHOM IUIACTUHKU B IUIAMEHU TOPENIKH, IT0Ka OH MOTEpSIeT
cBoii Oseck. I1010KUTh KyCOUeK MPUIIOS HAa OKUCICHHYIO Meb U HarpeThb. [Ipunoii He mpucraer k
OKHUCJIEHHON Menu. [Io70%uTh Ha MIACTMHKY BMECTE C MPUIIOEM HEMHOTO XJOpHAa aMMOHHUS U
IOBTOPUTH ONBIT. BMECTO XJopua aMMOHHMS MOXHO B3SThb COJISIHYIO KHCJIOTY WM PacTBOp
XJIOpUJIA IIMHKA. DTH BEILECTBA PACTBOPSAIOT OKCUIbI METAJIJIOB.

2) Ormyck u 3akanka crand. Harperh KOHEIl KYXOHHOTO HOXa (BS3aJbHOM CITHIIBI U T.
I.) B IUIAaMEHU TOPEJKHU JTOKpacHa U JaThb €My MEUIEHHO OCThITh. [Ipu momMomu miaockoryores
3arHyTh KOHEIl HOXa MO/ NPSMbIM YIJIOM M CHOBA BBIIPSMUTH, YTOOBI MIOKA3aTh, YTO MPU OTITYCKE
cTasp Aenaercss MiIrkod. CHOBa HarpeTb HOX JI0 KpPaCHOTO KaJleHUs M OBICTPO MOTPY3UTh €ro B
CTakaH C XOJIOJHOW BOAOH. OTIOMUTH IUIOCKOTYOIIaMU KOHEIl HOXKa — CTajlb CTAHOBUTCS OYEHb
xpynkoil. ITpoBecTu ocTpbIM KpaeM HOXka 4epTy IO CTEKIY, YTOObI MOKa3aTh OONbBIIYIO TBEPAOCTh
3aKaJICHHOH CTaJu.

Jns HaOmrofeHHs MOCTENEHHOTO0 OTIYCKa CTalM CleAyeT BbIUMCTUTh 3aKaJCHHYIO 4acTb
KyXOHHOTO HOXXa HaXJayHOW Oymaroi no Oiecka M 3aTreM, HarpeBas HOXX OCTOPOXXHO U
MOCTENIEHHO B IJIAMEHH TOPEJIKH, OOpaTUTh BHUMAaHME Ha TO, KaK MMOBEPXHOCTh MeTalljla CHayala
JKEJITEeET, 3aT€M CHUHEET W, HAKOHEI], JAENacTcs cepoil. MeXIay 3TUMU OCHOBHBIMH ILIBETAMH
HaOMroaeTcsl psiji MepexoaHblX. [lo mBeTy MOBEpXHOCTH MeTaia (CTali) CYAST O CTEICHH
OTITyCKa.

3anaHue: cienaite BBIBOJBI U3 NPOJAETAHHBIX OIBITOB; HCIONb3YS JOIMOJHUTENbHYIO
JUTEpaTypy, HalTe XapaKTEpPUCTUKY COCTaBy, CBOWCTBaM M IPUMEHEHHMIO 3-X CIUIaBOB(IIO
BBIOODY).




OO01mure XMMUYECKHE CBOMCTBA METAJLIIOB.

[lenb: BBIIBUTH OCOOEHHOCTH OOIIMX XMMHYECKHUX CBOWCTB METAJJIOB B 3aBUCUMOCTU OT
HAXOXJICHUS HUX B AJIEKTPOXUMHUYECKOM PsiIy HAPSHKEHUH METaJIOB.

OGopynoBaHue: MarHUi(MOPOIIOK), cTakaH €EMKOCThiO 250Mi1., Topenka, deHondTaneHH,
LIMHK, aJIIOMUHUH, Kelle30, MeJlb, 0JIOBO, coiisiHas kuciota(l:3), uunuuapsl éMkoctbio 100 M.,
pacTBOPHI alleTaTa CBUHIIA, MEIHOTO KyIopoca, HUTpaTa cepedpa, KeJle3Horo Kynopoca.

WNHcTpyKIus.

1) BzaumopeiicTBe METaIOB ¢ BOJOM

B onuH crtakaH ¢ BOAOH MOMECTUTh 1—2 JIOKKM MOPOIIKA MarHusi, B APYrof - CTPYXKHU
CBUHIIA, B TpeTui- wmeab. [Ilpm KomMHaATHON Temmeparype He HaOMIOJaeTCsl HHUKAKOIro
B3auMoJieiicTBua. HarpeBatb pacTBOpbI MOYTH 10 KHUMEHUs. B mepBoM crakaHe Habmomaercs
BBIJICJICHHE TTy3BIPbKOB Bojopoaa (4yepHbii ¢on!). I[lpubaBnenue ¢enondranenna (posoas
OKpacKa pacTBOpPA) yKa3blBaeT Ha IIEIOYHYIO peakuMio pactBopa. Ilpm oxnaxaeHuu peaxuus
B3aUMOJICHCTBUSL MarHusi C BOJOW IpekpamiaeTcs. A B IBYX APYIMX CTakaHax?

2) B3zaumojeicTBrE METAIIIIOB C COJISTHOM KUCTIOTOM

Hanue B UMJIMHIPBI COJIAHYIO KHCIIOTY, IOMECTUTh B HHUX IPHUIOTOBJICHHBbIE MeTaJUibl. B
Cllydae MarHusi, aJlOMUHUS, IIMHKA, jKeje3a HaOJIroJaeTcs SHEPruYHOE BBIIEIEHHE BOIOPOJA
(y3bIpPbKU Ta3a XOPOIIO BUIHBI HA YepHOM (oHe). bornee cnabo BriaenseTcs BOJOPO.I B IUIUHAPE,
B KOTOPOM IIOMEILIEHO 0JI0BO. B ciiyuae Meau BblaelieHUuE BOJIOPO/AA HE IPOUCXOUT.

3) B3auMoieiicTBIE METAIIIOB C COSIMUA MEHEE AKTUBHBIX METAJIIOB.

a) B uerpipe yucTble NpoOUPKU HAIUTH 10 2 MJI PACTBOPOB COJICH: B NEPBYIO — HUTpaTa
CBUHIIA WJIM alleTaTa CBHHIIA, BO BTOPYI0 — MEIHOT0 KyIopoca, B TpeThl0 — HUTparta cepebpa u B
YETBEPTYIO— €I11€ MEAHOI0 KyIIopoca.

B nepByro mpoOGupKy omycTUTh KycOoueKk IMHKA. Bo BTOpYI0 MpoOUpKY MPUIUTh OJIHY KaIUTIo
KOHLEHTPUPOBAHHON CEpHOM KHUCIOTBl U 3aTEM OIIYCTUTh HECKOJBbKO CBEKEIPUTOTOBIEHHBIX
CBUHIIOBBIX CTPYXeEK. B TpeThio mpoOHpKy OMyCTUTh KYCOYEK YMCTOM MEIN WUIH TOHKYIO MEIHYIO
MPOBOJIOYKY, BBIYMICHHYIO TPSAMOYKOH C MEJIOM WM HaXIadHoW Oymaroil. B derBepTyro
MPOOUPKY CHINIATH KENE3HbIE OMUIIKU M B30AITHIBATH 10 00ECIIBEUNBAHUS PACTBOPA.

Bo Bcex mpoOupkax BUIHBI BRITECHEHHBIC M3 COJICH MeTaiuibl. Bo BTOpO# mpoOupKe XOpoIo
BUJICH 00Opa3oBaBiIuiics 6emnblii cynbdart cBuHa PbSO4 Ha mOKpacHEBIINX OT BBIACIUBILIEHCS MeIU
CBUHIIOBBIX CTpYXKKax. B TpeTwheil mpoOupke pacTBOp NMPHUHsUI CUHHI LIBET OT 00Opa30BaBLIETOCs
HUTpaTa Meau. B yeTBepToil mpobupke pacTBOp 0OECIBETUIICS, TaK KaK BMECTO CHHETO MEIHOTO
KyIopoca mosryguiicsi cyibdar xenesa FeSOa.

6) B crerka mojorpeTsiii pacTBOp JKEJNE3HOI0 KyMOpoca OMYCTUTh HECKOJIBKO KYCOYKOB
YUCTOTO IUHKA.

3ajaHue: COCTaBbTE YpPAaBHEHHUs BCEX MPOBEAEHHBIX pPEaKUUid W BIUIIMTE B HUX CBOU
Ha0mroaeHus. CaesnaiTe BLIBOA 00 00IIMX XMMHUUECKHUX CBOMCTBAX METAIIOB.

CocraBieHue psijia akTUBHOCTH METaJIOB.

[lenp paboThl. 3HAKOMCTBO C HEKOTOPbIMM CBOMCTBAMM METAJJIOB, COCTaBJICHHE Ha
OCHOBAHMUU IIPOJEIAHHBIX OIBITOB PsIIa OTHOCUTEIBHONW aKTUBHOCTH METAJIJIOB.

Ob6opynoBanue. [IpoOupku mo yucay coieil, cnuproBka, Hpobdupkoaepxkarens. Kycouku
MeTajula— eJe30, ATFOMUHUN, MarHui, HUHK, CBUHEL, OJIOBO, MEJIb — I10 KOJIMYECTBY PACTBOPOB
COJIEH; HACBILICHHBIE PACTBOPBI COJIEU TEX METAJLIOB, KOTOPHIE UCCIEIYIOT.

WNHucTpykuus

1. B npoOupku HanelTe 1o 2 M1 paCTBOPOB COJIEH.

2. Tlomectute B pacTBOpHI COJICH KYCOUYKHM HCCIEIyEeMBIX METAJIOB. BHHMaTEIbHO
HaOro1alTe, pe3ynbTaThl 3aMUIIUTE B TAOIUILY .

3. Eciu mpu oObIYHOM Temmeparype peakiusi He IpOTEeKaeT, TO Harpeure BellecTBa.
[IpexparaeTcs u peaxiysi, €ciau NpoOUPKY BBIHYTh U3 MiaMeHu? OTMeThTe JaHHbIe HAOMIOICHUS
B TabnuIe.

Coib Merain

Al Zn Fe

Al(NO3)3

Zn(NO3)>




FeCls | | | |

4. Hammmurte cOKpamieHHbIe HOHHBIC YPaBHEHUS MPOTEKAIOIINX PEAKIIAN.

5. CocraBbTe psiT AKTUBHOCTH UCCJIEIYEMBIX METAJJIOB, CPAaBHUTE €ro C PsIOM,
coctaBineHHbIM H. H. bekeToBBIM.

BOITPOCHI U1 3AJAHW A

1. Tlodyemy B HEKOTOPBIX CIIy4asX Bbl HE HAOIIOJACTE PEAKIIMM, XOTS, CyIs MO MOJIO0KEHHUIO
METaJJIOB B PSIY AKTUBHOCTHU, OHH JIOJDKHBI TPOTEKATh?

2. B HexkoTopeIX ombITax Bbl HaOMOmanu BelIeaeHHE raza. Kakoil 3to ra3? YUrtoOsl
MpaBUJILHO OTBETUTH HAa TOT BONPOC, BCIOMHUTE, KAKUE COJIM M KaK MOJIBEPraloTCs T'MJIPOJIU3Y.
Ecnu 3aTpyaHsieTech OTBETUTD Cpa3y, HCIBITAUTE PACTBOP COM HHAMKATOPOM.

3. 3anummre ypaBHEHHUS BCEX pEaKIHii, NMPOTEKAIOUIMX B JAHHOM Cilydae. YKaXHUTe
OKHCJINTENb U BOCCTAHOBUTED.

[TonyyeHue KOMIIJIEKCHBIX COETMHEHUM.

[lenb: mony4yeHne COEAMHEHUH M MCCIEN0BAaHUE KOMIUIEKCOOOpPa3yIOUIMX CBOWCTB MEIU U
[UHKA.

Ob6opynoBanue: p-pel  cynbparoB meau(ll) u nuHKa, THAPOKCHIA HATpUs, aMMHaKa,
POOUPKH, TOpEIIKa, JepKaTellb Ui IPOOUPOK, OaHOUKA JIJIS )KUJIKUX OTXOJIOB.

WNHucTpykuus

1) Haneiite B nBe mpobupku 1o 1 mi. p-pa cynbdarta meau. B nepByro mpobupky npubaBbTe
HECKOJIBKO Kallesib p-pa TuApokcuna Hatpus. UYro Habmomaere? 3areM B ATy K€ NPOOHPKY
npubaBbTe p-p ammuaka. Yro Habmogaere? Bo Bropyro mpoOupky c cynbdarom meau nob6aBbTe
n30BITOK p-pa ammuaka. Uro Habmogaere?

2) Haneiite B mpoOupky 2Mmi. p-pa cyibdara [MHKAa W J00aBbTE MO KAIUIIM THIPOKCHIA
HATpUS /10 TOSBJICHUs OENOro CTYJEHHCTOrO OCaJKa TMAPOKCHAA NWHKA. Pa3nenute comepxumoe
MPOOUPKH MOMoJIaM: B OJIHY NMpUOaBbTe p-p THAPOKCUIA HATPUS, a B IPYryl0 — p-p ammuaka.Uto
Habo1aeTe?

3amaHue: coOCTaBbTe  ypaBHEHUST ~ BCEX  MPOBENEHHBIX  PEAKIIHIA. Omnpenenure
KOOPAWHAIIMOHHOE YMCJIO MOHOB MEAHM M IUHKA, 3apsa KOMIUIEKCHOTO HMOHA, BHEIIHIOI cdepy.
YKaKuTe NPOCTPAHCTBEHHOE CTPOCHHE KOMILJIEKCHOTO HOHA.

XuMHUECKHE CBOICTBAa aM(pOTEPHBIX METANIOB U MX COSAMHEHU.

[{enb pabOTHI: MPaKTUYECKH MOTYYUTh aM(OTEpHbIE THAPOKCUIBI U U3YUUTh UX CBOICTBA.

Ob6opynoBanue. Yetblpe MpOOHPKHU, pacTBOPBI cojie cynbdara muHka ZnSOs4, XJopuaa
amomunuss Al1Cls, 0,1 M pactBopbl comstHoi kucinotel HCI u ruapoxcuma natpust NaOH,
IIOMHUHMUI, rOpeliKa, Ty4YuHKa.

NHucTpykuus

1. Ilpu B3aUMOJEHCTBUM AQIIOMHHHA C €IKMMH IIEJIOYaMH BBIAEIAETCS BOJOPOA U
o0pa3yeTcss COOTBETCTBYIOUIMI amoMuHaT. HamuTe B mpoOupky 2—3 w2 H. pacTBOpa €IKOTro
Hatpa NaOH. Onyctuts B npoOupky 2—3 HEOONBIINX KyCOUYKa aIFOMUHUEBON MPOBOJIOKH, CIIETKa
HarpeTh NpooupKy. VicnbITaTh BIAEISIONIUIICS BOJOPO/ FOPSIIEH TyYHHKOM.

2. B nBe npoOupku HanelTe mo 5—~6 Kamenb pacTBOpa cynb(ara HUHKA U OYEHb aKKYpPaTHO
no karuaM go0aBbTe B HuX pactBop NaOH no mossnenuss nomyrHenus. CocTaBbTe€ ypaBHEHHE
peakuuu. B onHy npoOupky noGaBbTe 2—3 KalulM pacTBOpa COJSHOW KHUCIOTHL. YTO BBI
HabOmoaeTe? B 1pyryro — U30bITOYHOE KOJIMUYECTBO LIEI0UYH HATPUsI (O UCUE3HOBEHUS OCaIKa).

3. TloBTOpHTE TO K€ CaMOe C PaCTBOPOM XJIOPUA AITFOMUHUSI.

5. PesynpTaThl ONBITOB MOMECTUTE B TaOJMIly, 3alKcaB ypaBHEHUS peakuuid B
MOJIEKYJISIPHOM U HOHHOHM (opMax.

BemecrBa [TpoayKThl, MOTy4YeHHBIE PU 100aBICHUN
HC1 NaOH
Zn(OH),
A1(OH)3

6. Cnenaiite BbIBOJ 00 OOIMX XMMHUYECKHX CBOWCTBaX aMQOTEPHBIX METaIOB H
THIIPOKCHUJIOB .



CoenuHenus Mapratia

Llenb: BBIAIBUTH OKHCIUTENIbHBIE CBOMCTBA METAJUIOB BBICHICH CTEMEHM OKHCIEHUS Ha
npuMepe MepMaHraHata Kajvs B 3aBUCUMOCTU OT CPE/IbI.

OOGopynoBaHue: p-p TepMaHTaHaTa Kaius (PO30BBIH),CBEKEIPUTOTOBICHHBIA KOHIL. P-p
cynbpuTa HaTpus, cepHas kuciota(l:5), ménouyb, crakaHbl EMKOCTBIO 250MII., CTEKJISTHHBIE
NaJOYKH, IEPOKCU BOAOPOA, TyYUHKA, P-Pbl OpOMUIA Kallusl U YKCYCHOU KHCIIOTHI.

WNHcTpyKIus.

1)BoccranoBieHne pacTBOpa IEepMaHTaHaTa KaJiMsl B KUCJIOW, HEHTPAJIbHOW W INETOYHOMN
cpenax

2KM1mO4,+ 5Na SOz + 3H2S04=2MnS0O4 + 5Na S04 + K2SO4 + 3H20 (1)

2 KmnOg4 + 3Na2SO3 + H20=2MnO> + 3Na>SO4 + 2K0OH
)

2 KmnOs + NaS0O3 + 2KOH = 2K>MnO4 + Na;S04 + H20 3

B Tpu crakana nmomectuth paz0aBiIeHHBIN pacTBOp NMEpMaHraHata Kauus. B mepBeiii cTakan
IPWINTh CEPHYIO KUCIIOTY, B TPETUH N00AaBUTh KOHLEHTPUPOBAHHYIO 111€JI04Yb. Tenepp NpUiInTh B
KK M3 CTaKaHOB pacTBOp cyibdura Hatpus. Po3oBas okpacka pacTBopa B MEpBOM CTaKaHe
cMmeHnseTcs OeciBeTHOI: oOpa3yercs B kucinoii cpene Mn (II); Bo Bropom nosiBisiercst Oypast MyTh: B
HEeNTpaabHOU cpejie 0Opa3yeTcs ABYOKHCh MapraHiia; IBET pacTBOpa B TPEThEM CTaKaHE 3E€JICHBII:
B IIENOYHOH cpene oOpasyercs moH MnOs% (cM. TaGNHMIly OKHCINTEIbHO-BOCCTAHOBHTENBHBIX
MOTCHITUAJIOB).

[Tpumeuanue. [1o ypaBHeHuto (3) peakuus UIET JIULIb IpU OOJIBIION KOHIIEHTPALUH LLET0YH.
UYepez HEKOTOpOE BpeMsi 3elieHas OKpacka pacTBopa Hcue3aeT, MOsBIseTCa Oyphlil 0callok
JIBYOKHCH MapraHua.

2) PasnoxeHue nmepMaHraHata Kajiusl.

[IpurotoBute 1 M pactBOp nepmanraHata kanus. Bsste 0,5 mz3toro pactsopa B
IpOOUPKY, MOAKHCIUTH CEPHOU KUCIOTOW M MPHIUTH MEPOKCHA BOAOPOAA. Beimenstomuiics ra3
UCIIBITaTh TIICIOIIeH TyunHkoil. HabmonaTe n3MeHeHue 1[BeTa pacTBopa.

3) 3aBHCHMMOCTb  OKHCICHHS IEPMAHTAaHATOM Kaliusg OT  Cpelbl, B KOTOPOH 3TO
OKHCJIEHHE IPOUCXOUT, MOKHO I10Ka3aTh Ha CIEIYIOIINUX OIbITax

a) Hamute B uncTyro mpobupky 2—3 mi HEUTPAIbHOTO pacTBOpa MepMaHraHaTa Kajus |
NPUINBATh TIOHEMHOTY, OCTOPOXXHO BCTpSIXMBask MPOOMPKY, 2 H. pacTBOp Cynb(uTa HATPHI.
Brimamaer O6ypsiit ocagok ruapokcuaa mapranmna Mm(OH)s.

6) Hamute B yncTyro nmpoOupKy 2—3 M pacTBOpa MepMaHTaHaTa Kayvsi, PUINTh PaBHBIN
0o0beM 2 H. pacTBOpa €IKOro Kalu M J00aBisATh, OCTOPOXXHO BCTpsAXHBass NpoOUpKYy, 2 H.
pacTBOp cCyinb(pHUTa HATpHUs IO MOSBICHUS 3€JIEHOM OKpacKu pacTBOpa BCIEACTBUE OOpa30BaHUS
MaHranata kamuss KoMnOg.

B) Hamute B umctyto mpoOupky 2—3 w7z pacTBOpa TepMaHraHaTa Kajus, MPHINTbH
JIBOWHOM 00BEM 2 H. pacTBOpa CEpHON KUCIIOTHI U J00aBIATh, OCTOPOKHO BCTPSXUBAs MPOOUPKY,
pacTBoOp Cyiab(puTa HATPUS /10 MOJHOIO OOECI[BEYMBAHMSI pPAacTBOpA.

4) BnusiHHE KHCIOTHOCTH CPEIbl Ha CKOPOCTh OKHCIICHHS IEpPMaHraHaToM Kanusi. B 1Be mpooupku
HauTh 70 1/3 pacTBOpa OpoMuaa Kaius, BO BTOpPYyl0 — Takoi ke oobem 0,1 H. pacTtBOpa
YKCYCHOU KHCIOTHL. B 00e mpoOupku mpuiuTh OJHOBpEMEHHO Mo 1 Mi pa30aBiIeHHOro pacTBOpa
NepMaHraHaTa KaJus.

3ananue: pa3depute M00bIe 1Be peakiuu kak OBP.

Coeaunnenus xpoma.

[lenb: MOATBEpIUTh CBOWCTBA COEIMHEHUN XpOMa MPAKTHYECKH; KOHTPOJb 33 YMEHUSIMH
y4Yaluxcs COCTaBIATh YPABHEHUS PEAKIUM ¢ yUaCTHEM XPOMa, IIPAKTUUECKUMHU HaBbIKaMHU.

OO6opynoBaHue: Ha KaxJ0M pabodyeMm cTojie ITaTHUB ¢ mpobupkamu, pactBopbl: CrCls mim
Cr2(SO4)3; K2CrOs4, K2Cr207; NaOH, HCI, AgNOs, H2SOs4; H202; K2SOs, rpanynst Al,
HarpeBaTellb.

WNHucTpykuus

1. K pactBopy CrCls npuneiite pactBop NaOH 1o oOpa3oBanus ocaaka. Pazgenure ocanok
Ha 2 yacTu, kK oxHo# gactu npwieiite HC1, k npyroii - NaOH.

2. Ilony4yeHHOE KOMIUIEKCHOE COEJUHEHHE pa3/IeIUTE Ha JBE YacTH, K OJHOM IO KallsiM
nobasistiite pazoasnennyto HC1, x apyroit npuetite n30brrok H2SOg4.

3. IHonyuute Cr(OH)3, mpuinieiite k HeMy MEPOKCH]T BOJOPOIA.



4. B pactBop CrCls nonoxure 1-2 rpanyns! anromunusi. Harpeiire.

5. [lepeBenuTe XpoMat B JuXpoMaT U HA00OPOT.

6. B pactBop K2Cr207 nmpuiieliTe HEMHOTO pacTBOpa CEpHOM KHUCIIOTBI, IPUJINBAUTE pACTBOP
cynb(puTa Kaaus 10 U3MEHEHHSI OKPACKHU.

7. K pacTBOpaM Xpomata U JuXpomara Kaius MpuielTe pacTBOp HUTpaTa cepedpa.

3amanue.

JIis Ka)KI0TO OIbITA 3alMIIUTE CBOU HAOMIOEHUs, ypaBHEeHUs peakiuil. Chaenaiite BBIBOAbBI
0 CBOMCTBaX, MposiBisieMbIXx coequHeHusmMu xpoma (I11) u (VI).

XuMuyeckasi Koppo3usi.

[lens  pabOTHI: MPAKTUYECKOE 3HAKOMCTBO ~ C  SIBJIGHHEM  XHUMHYECKOW  KOPPO3HH,
MCCJIEIOBAaHHE BIUSHUS MHTUOUTOPA Ha CKOPOCTh €€ MPOTEKAHMUS.

Oo6opynoBanue: nmpoOupku, pactBopsl coystHoi kuciaotel HCI (5—10%-Hb1il) 1 MemHOTO
kynopoca CuSOgs; TpaHydbl LHMHKA, TBO3Mb, TOpelika, p-p HuTpara Mmeau(!!), amomMuHuEBas
IIPOBOJIOKA, JTAOOPATOPHBIM INTAaTHB, >Kel1e30(IIOPOIIOK), CTaKaH C BOJOW, HaxgauHas Oymara,
pacTBOp MOBApEHHOMN COJU U cylib(ara HaTpus, OJoIIIe.

WNHucTpykuus

1). Haueiite B 1B€ MPOOHPKH MO 2—3 MJI pacTBOpa COJSIHOM KUCIIOTHI. [ToMecTUTEe B HUX 110
rpaHyJie LIMHKA, TOJ0KIUTE, TIOKa CKOPOCTh PEAKLUU CTAHET MOCTOSHHOW (CKOPOCTh BBIAEIECHUS
My3BIPHKOB Ta3a OyneT paBHOMepHOI). B omHy u3 mpoOupok nobGaBbTe 1—2 Kamimu pacTBopa
MeHOTro Kyrnopoca. Yro Habmogaere? 3anuimnTe ypaBHEHHUS PEAKIIHH.

2) HarpeTb 4HCTYIO >KENE3HYIO IUIACTUHKY WM T'BO3Ab C OJHOTO KOHI[A B OKHUCIHUTEIHHOU
BEpPXHEN 4acTH IJIAMEHU CIIUPTOBKU /10 KPACHOTO KayleHUd. J[aTh MIaCTUHKE WK TBO3/I0 OCTHITH;
BUJIHBI pa3JInyHbIe 1BeTa mobexanocTr. OHU pacrooKEHbl B MOPsAIKE crekTpa Oemoro ceera. Ha
KQKIbIH y4acTOK MOOEXKaJIOCTH KallHyTh pacCTBOPOM HUTpaTa MeAu. PacTBop pearupyer c xene3om
HAa pAa3HbIX y4YacTKax IMo-pa3HoMy. OOBSACHSAETCS 53TO SBJICHHE TEM, YTO KaXKIOMY IIBETY
OTBEYAET OKCHJIHAS TUIEHKA ONPEIEIICHHOMN TONILUHBI C ONPEAEIEHHBIMU 3allUTHBIMUA CBOMICTBaMH.

3) B3sTh QIFOMHUHHUEBYIO MOJOCKY (MIPOBOJIOKY) TOJIIIHHOM He 6oJbiie 0,5 mm U YKPEruTh ee
B 3axuMe mrartuBa. KoHer mojocku HarpeBaTh IUIAMEHEM CIMPTOBKU. AJIFOMUHHMH IJIABUTCS U
MPOBUCAET B BUJIE KAILIIK, KOTOPYIO yJIEP>KMBAET IUICHKA OKCHU/IA alTFOMUHHSL.

4) Jlns noka3aTenbCTBA YYacTHsl KHCIOPOJa B KOPPO3MH MOYKHO HPOBECTH CIICHYHOLIHIA
onbIT. CIIOJIOCHYTh POOUPKY BOJION U BJIAXKHbBIE CTEHKH €€ MOCHINATh JKEJIE€3HBIM MTOPOIIKOM TaKUM
00pa3oM, 4TOObI MOPOIIOK MOKPHUT MO BO3MOXHOCTH BCIO BHYTPEHHIOIO ITOBEPXHOCTH MPOOUPKHU.
OnycTuTh NMPOOUPKY B CTAakaH C BOJAON OTBEPCTHEM BHHU3, a PsJIOM OINYCTUTh B BOAY MYCTYIO
npobupky. Boga B 00e mpoOupky BOWAET Ha OJMHAKOBYIO BBICOTY. Uepe3 2—3 y B mpobupke ¢
JKEJIE30M BOJIAa ITOJTHUMETCS 3aMETHO BBIIIIE, @ B IIyCTOM OCTAHETCS HA IPEXKHEM YPOBHE.

5) BblMUCTUTh HAKAAYHOW OyMaroi >Kele3HyK IUIACTHHKY M TIOJIOKUTh Ha IMPOOKY B
OMI0JIeYK0 ¢ HEOOJBIIMM KOJMYECTBOM BOJbl. Ha OJMH KOHeI| IUIACTMHKM KalHYyTh Karilko
pacTBopa MOBAapeHHOM COJIM, a Ha APYroil — Karuio cyiabdara HaTpus. [IpUKpbITE Bce CTakaHOM U
OCTaBUTh Ha HECKOJBbKO 4yacoB. Boja B Omtojeuke M cTakaH CiyKaT JUIs TOro, 4TOObI cO31aTh
BOKPYI' Kameib arMoc(epy, HACBHIILEHHYIO BOJASHBIMU IIapaMu, B KOTOPOW HE HCHApUIIUCh ObI
karui.Yepe3 1—2 y MOXKHO YBHUJI€Th, UTO IO/ Karulel MOBAapeHHOW COJM pKaBYMHA IOSBIISETCS
paHblle U B OOJIbIIEM KOJTHYECTBE.

DNEeKTPOXUMHUYECKast KOPPO3HUSL.

[lenp  paGoThl: 3HAKOMCTBO € XUMHMUYECKUMM TMpPOLIECCAMM, TPOTEKAIOUIMMU  TPH
INEKTPOXUMHUYECKUN KOPPO3HUH, MCCIEAOBAHNE BIMSHUS PA3NIUYHBIX (PAKTOPOB Ha 3aMeajieHUE U
YCKOPEHHE KOPPO3UHU.

O6opynoBanue. YeTbipe MpoOUPKHU, YETHIPE >KEJE3HBIX I'BO3JA, OJUH U3 KOTOPHIX OOMOTaH
MEIHOMN MPOBOJIOKOW, a K IPYroMy IUIOTHO IMPHUKPEIJIEH KYyCOUEK IIMHKA; pacTBOP XJIOPHUIa HATPHUs
NaCl (5—10%-Hblit); TUCTUILITMPOBAHHAS BOJA.

WNHucTpykuus

1. ITepByto mpoOuUpKy 3amoNHUTe TpUMEpHO Ha 1/2 BomoH, emie Tpu — MpUMepHo Ha 1/2 —
pacTBOPOM XJIOpUJA HATPUSI.

2. B mpobupky ¢ BOJI0I M B OAHY U3 MPOOHPOK C XJIOPUIOM HATpUsl TOMECTUTE OUHMILECHHbIE
I'BO3]IH.



3. B nBe ocraBmmecss NpoOUPKH ¢ PaCTBOPOM XJIOPUA HATPHUS MIOMECTUTE COOTBETCTBEHHO
TBO3JM C IIMHKOM U MEJTHOW MPOBOJIOKOH

4. TInoTHO 3aKkpoiiTe MpoOKaMu M OCTaBbTE Ha HECKOJIBKO THEM.

5. OTMeTbTe, KaKue U3MEHEHHS MPOU30LUIN C KEJIE3HBIMU TBO3ASIMH B INpoOUpKax, u
3aMOJTHATE TAOIHUILY:

Metain Bo3/1eiiCTBIE BOJBI BoznelictBue pactBopa xsopuia
HaTpus
Fe
Fe
Feu Cu
FeuZn

[lonydyeHnue menu U3 Manaxura.

Ilenb: 0oTpabOTKa HaBBIKOB 3KCIEPUMEHTAIBHONW pabOThl, CUCTEMATU3UPOBATh U YIIyOmIsTh
3HaHus ydaniuxcs 06 OBP.

OO6opynoBaHue: MOPOLIOK MajaxuTa, ropeiika, NpoOUpPKHU, U3BECTKOBas BOjAa, IpUOOp A
MIOJIyYEHUS Ta30B, IUHK, P-P COJISIHON KUCIIOTHI.

NucTpykius.

1) B mpobupky ¢ ra300TBOJHON TPYOKOH IMOMECTUTE HEOOJBIIOE KOJMYECTBO MalaxuTa M
3aKpenuTe €€ TOPU3OHTAIBHO B IUTATUBE. B cTakaH HanelTe 3 MII. U3BECTKOBOM BOJBI U IOMECTUTE
B HEro KOHel| ra300TBogHON TpyOKu.IIporpeiite cHauana Bcro NpoOUpPKY , 3aTEM — TOJIBKO Ty 4acTb,
rae Haxoautcs ManaxuT. HaOmromalite 3a M3MEHEHUSIMH, NPOUCXOISAIIMMH C OCHOBHBIM
KapOOHATOM MeIu W HM3BECTKOBOW BOMOW.O 4€M CBUAETENBCTBYET STH WM3MeHeHus? Hammmmre
YPaBHEHHUE PEAKINH, HA30BUTE MPOLYKTHI.

2) PagoM co mraTHBOM pa3MmecTuTe HpuOOp ais moiydeHus rasos.llomyumTte Bomopon
peakuuell LMHKAa C cojsHOW Kucinoroil. HampaBbTe TpyOKy € BBIICNSAIOLIMMCS BOJOPOJIOM B
IpOOUPKY C ¢ OKCHJIOM Meau U3 1) ombiTa, cierka HakJOHMB €€ oTBepcTHeM BHU3. Harpesaiite
okcua Menu. OtrmersTe n3MeHeHus. OobsacHuTe. CocTaBbTe ypaBHEHHE PEaKkIMU U pa3zbepute e€ ¢
Touku 3peHust OBP.

3aaHue: COCTaBbTE LENOYKY MPEBPALECHUN Ul MOIY4YEHHs] METala U3 €ro MPUPOLHOIrO
coeaMHEHUs(TI0 BBIOODY).

OnekTpoau3 pactBopa cyibgpara menn(l1) c pacTBOpUMBIM aHOI0M (METHBIM)

[lenb: 3aKkpenuTh MPAKTHUYECKH Yy YyUalIMXCA MPEJCTaBICHHE O TMPOIECCe AIEKTPONIH3a,
YMEHHE COCTAaBJISATh YypPAaBHEHUS aHOJHBIX M KaTOJHBIX IIPOIECCOB, CYMMAapHBIX IIPOIECCOB
ANEKTPOIH3A.

OGopynoBanue: TpUOOP AJI SIEKTPOIH3a PACTBOPOB JIEKTPOIUTOB, HCTOYHUK TTOCTOSIHHOTO
TOKa, TUIACTUHKA W3 alloMUHUA (IPOBOJIOKA) C KiIeMMoH ( JAns KaTtoja), TUIAaCTUHKA M3 MEAH
(mpoBosioka) ¢ kiemMmon ( aisa aHona), 30%-HbI pacTBOP MEIHOTO KyMopoca, MOJAKUCICHHBIN
CEpPHOM KUCIIOTOM.

WNHcTpyKius.

B npuGope st anmekTponusza CHUMHUTE YTOJbHBIE SJEKTPOAbI, HAMOIHUTE MPHOOP
MOJIKUCIICHHBIM PAaCTBOPOM MEIHOTO KYIIOpOCa M TOTPY3UTe B HEro aHoJ( MeJHAas IUTACTUHKA) U
Karoa (amroMuHHeBas IUlacThHKA). [locmeanuii HEOOXOAMMO XOPOIIO OYHUCTUTH, CIHOJOCHYB
CcHavayia pa30aBJICHHOM COJSTHOM KHCIIOTOM, 3aTeM TUCTUUTMPOBAHHOW BOJOW ( MeIbh OCaKIaeTcs
pPaBHOMEPHO TOJIBKO Ha 4ucTOM MeTame). [loaxmrounTe 37eKTpoAbl K MCTOYHUKY MOCTOSHHOTO
TOKa

[Tpu s1exTponn3e MeIHas TUTACTUHKA PAaCTBOPSIETCS, IENAaeTCs TOHbIIE, a aTFOMUHUEBAS
TUTACTHHKA MTOKPBIBAETCS CIIOEM MEJIH.
Ha ombIT 3aTpaunBaeTcss MHOTO BPEMEHHU , U €CJIM €ro MOCTaBUTh B Havaje ypokKa, TO
pe3yNIbTaThl OyIyT 3aMETHBI JIUITH K KOHITY YpOKa.

3amaHue: COCTaBbTE YpaBHEHHUS KATOAHBIX W AHOJHBIX MPOLIECCOB, a TaKKe CyMMapHOe
ypaBHEHHE JJIEKTPOIIN3a; OrOTOBUTH COOOIICHUST 00 YCTPOHCTBE M paboTe cepeOpsTHO-IIMHKOBBIX
AKKyMYJIITOPOB,  CBUHIIOBBIX, KaJMHEBO-HUKENEBBIX U  JKEIE€30-HUKENEBbIX  IIEJIOYHBIX
aKKyMYJIATOPOB ( 110 BEIOODY).




Xenes3o u ero coequHEHU

[lenb: pa3BUBaTh HaBBIKK PaOOTHI C BEIIECTBAMU M OOOPYJOBaHHMEM, YMEHHUE MPHUMEHSTH
TEOpEeTUYECKHE 3HAHUS U O0BSICHEHUS HAOII01aeMbIX SBJICHUM.

OGopynoBaHue: cepHast KHCIOTa(KOHI.) #( p-p), TBO3Ib, HaXHa4yHas Oymara, HHUTKa,
npooupkwu, okcup xeneza(!!), enkuii Hatp(p-p) , xmopun xeneza(!!!)(p-p), p-p kapOoHara HATpuUs,
p-p polaHuja Kajius, P-pbl KpacHOM M KENTOH KPOBSHBIX cojied, p-p cyibdara xemeza(ll),
nepekuch Bo1opoaa(3%), LUHK,p-p COJISIHON KUCIOTHI.

Nuctpykius

1) B KOHLIEHTPUPOBAaHHOW CEPHOM KHUCJIOTE JKEJIE30 CTAaHOBUTCS MACCHBHBIM. XOPOLIO
BBIUMCTUThH JKEJIE3HBIH TBO3[b HaXJa4yHOW Oymaroil, K HUISANKE TBO3/As NPUBSI3aTh HUTKY U
aKKypaTHO, 4YTOOBI OCTPBIM KOHIIOM HE NpOOUTH MJHO, ONYCTHTh €ro B MPOOHPKY C
KOHIICHTPUPOBAHHOMW CEPHOU KUCIOTOU (IIIOTHOCTH 1,84). ['BO3/b TOJDKEH MOTPY3UTHCS B KHCIOTY
1o nosnoBuHbL. [logepxkare Tam rBo3ab 1—2 mun, 4TOOBI YOSAUTHCS, YTO PEAKIIUU HE MTPOUCXOIUT.
BbIHYTB 32 HUTKY TBO3/Ib U3 KUCJIOTHI, IPOMBITH B BOJIE U OMYCTUTH B pa30aBICHHYIO CEPHYIO (MM
COJISIHYIO) KHCIIOTY, B3sIB €€ B TAKOM KOJIMYECTBE, YTOOBI T'PaHMIIa TACCUBHOTO CJOS TBO3/s ObLia
HaJ| KUCJIOTOH. YOEIUThCs, YTO TEIeph I'BO3/lb HE pearupyeTr ¢ pazbaBieHHON kuciaotod. CHOBa
BBIHYTb 'BO3/Ib U3 KHCJIOTHI, YAAJINTh HAXKAAUHOM OyMaroi cioil macCUBHOI'O OKCHJIa M, OIYCTHUB B
pa30aBICHHYIO KUCIOTY, YOEIUTHCS, UTO PEaKusl MPOUCXOIUT.

2) Ilpu B3aumopeiictBuu cosneir sxenesa (11) c¢eakuMM IIeI0YaMHd  [OJydYaeTCs
rugpokcuy skene3a Fe(OH)2, KOTOpBI  JIErKO OKHCISETCS Ha BO3AyXe B TMIPOKCHI XKejesa
Fe(OH)s.

B3saTh B poOUpKyY 2 M CBEKETPUTOTOBICEHHOTO Ha KUISTYCHOW BOJIE PacTBOpa KEIE3HOTO
KyIopoca U IPUJIUTh HEMHOI'O pacTBOpa €AKOro Harpa. Belmagaer cTyneHUCTBIH O€blii 0callok
ruapokcuaa xxene3a Fe(OH)z, koTopslii OBICTpO cHavasa 3eleHeeT, 3aTeM CTAaHOBHUTCS 3€JI€HOBATO-
OypbIM M, HAKOHEL, KpacHO-OypbIM.

3) T'mapoxcun xene3a Fe(OH)3 ocakmaeTcs U3 pacTBOPOB COJIEH jKeie3a KUMH IIET0YaMH.

B3sate B mpoOupky 2 ma pactBopa xjopunaa skene3a FeCls m mpuiaute HEMHOTO pacTBopa
aMMHuaKa WM eJIKOro HaTpa. Belmagaer cTyneHUCThId KpacHO-Oyphlil 0caJoK THAPOKCHIIA Kele3a
Fe(OH)s.

4) Tuaponus couneit xene3a. Hamute B mpoOupky 2 mi pacTBopa xsopuna xerne3a FeCls u
NPWINTh U30BITOK pacTBopa coabsl NapCOsz. Beimamaer CTYIASHHCTBIH KpacHO-OYpBIA 0CalloK
ruapokcuaa xeneza Fe(OH)s u Beaensiercs okeun yriepoaa COo.

5) Ilpm  B3aUMOACHCTBUM  POJAHHCTBIX COJIEH C COJMSIMH  JKele3a CO CTENCHBIO
okucneHus +3 momydaercs poaaHun skene3a Fe(CNS)s, pacTBOpbl KOTOPOTO OKpallleHbl B
XapakTepHBIM KpoBaBO-KpacHbI 1BeT. Conu pomanuctoit kuciotsel HCNS sBisitoTcst peakTuBaMu
JUISL OTKPBITHUS COJIEH JK€J€3a CO CTETNEHbIO OKUCIEHUS +3.

B3sate B mpoOupky 2—3 ma cmaboro pactBopa pomanuga kanms KCNS wimu pomaHuna
ammonust NH4CNS, moAKHCIEHHOTO CONISTHOM KUCIOTOM, U MPUOABUTH MO KAIUISIM CIIa0bIid pacTBOp
xnopuja xenesa FeCls. [TosBnsiercs sipkoe KpoBaBO-KpacHOE OKpalIMBAaHUE PAacTBOpPA BCIEACTBHE
obpasoBanust pomanuaa skeneza Fe(CNS)s.

6) Ilomyuenwe OepiaWHCKOW Ja3ypu. B mpoOupky ¢ 2MiI.  pacTBopa XJopuaa
xene3za(111) mpunute  pactBop  rekcauuano-(IT)-peppar kamms Ks[Fe(CN)s]. O6Gpasyercs
KpacuBasi CHHss Kpacka OepiuHCKoW saszypu, umeromas coctaB Fes[Fe(CN)e]s. Dra peakius
XapakTepHa [ HOHOB xkene3a Fed*,

7) Tlonyyenue TypHOyNeBOW cuHU. Hanute B mpOOUPKY CBEXKENPUTOTOBICHHBIN PAcTBOP
cynbpara sxemeza FeSOsu mnpunuth Kk Hemy pactBop rekcanuano-(LII)-deppata kanus
Ks[Fe(CN)e]. O6pasyercs typuOyseBa cuab Fes[Fe(GN)e]o. DTa peakiius xapaktepHa Ijisi HOHOB
Fe?* n mo3BomseT oTanyaTh UX oT HoHOB Fe®*.

8) IMomyuuts ruapokcun skene3a Fe(OH)2 B3aumoaelcTBHEM €IKOr0 HaTpa ¢ CyJab(harom
xene3a FeSO4. [lomyueHHBIN Ocalok pas3iauTh B ABe NpoOUpku. OAHY OCTaBUTH Ul CPABHEHUS,
a B JPYTylo MPWINTh MEPEKUCH BOJOPOAa U 00paTUTh BHUMAaHHE HAa M3MEHEHHE OKPACKH OCajKa.
Oxucnenne rumpokcuaa sxeneza Fe(OH)z B ruapokcun xene3a Fe(OH)smporekaer Ha Bo3myxe
MEHEE SHEPTUYHO, YEM C IIEPEKUCHI0 BOJOPOAA..

9) Xene3o cO CTENEHBIO OKHCICHUS +3 MOXKET OBITh BOCCTAHOBJICHO 0 JKeie3a CO
CTeneHblo okuciaeHus +2. [onoxuTh B MpoOHpKy HEOONBIIONW KyCOYeK IIMHKA, IPUIUTh HEMHOTO
COJITHOM KHUCJIOTBI M pacTBOpa xJyopuja sxeneza. OOpaTUTh BHUMaHHE HAa H3MEHEHHE I[BETa
pacTBopa 1 OOBSICHUTB €ro MPUUUHY.



3anaHue: cocTaBbTe ypaBHEHMs peakuuil; st OBP  ykaxkure okuciautens u
BOCCTAaHOBUTEb.

DKcrnepuMeHTalIbHbIE 3a/1a4l Ha PAClIO3HAaBaHWE HOHOB METAIIJIOB

Lenb: 3aKkpenuTh MPAKTHYECKH YMEHHE OINPEAENsATh MOHBI METAJUIOB B PACTBOpax COJIeH W
3HAaHUS XUMHUYECKHUX CBOWCTB METAJIJIOB U UX COCAMHEHUU.

Ob6opynoBaHue: HHAUKATOPBI, P-pbl Cynb(ara aqrOMHHHA, KapOOHATa HATPHs, XJIOpHUIa
HaTpus, cyiabdara kanus, cynabdara xeneza(l11), cynbduma HaTpus, *Kene3o , COATHON KUCIOTHI,
TUAPOKCHIA HATpHs, alIOMUHUM, xjopuia xene3a(l11), xmopuna amtoMUHHS, XJIOpUAA KalabIus,
cynb(ara HaTpus, cyibdaTa aTlOMUHUS, KapOoHaTa HATPHUSL.

WNHcTpyKIus.

[IpoBenuTe aHanmu3 MPEANIOKEHHBIX 3aJad, MpoayMmaiTe ux peumieHue . Kaxaplii yueHuk
JIOJKCH PEIIUTh B TEYCHUE ypoKa 3-4 3a/1auyl U3 YnCia MPEA0KEHHBIX.

[Tonb3ysick MHAMKATOPAMH, paclo3HaiTe p-phl cyiabdara allOMUHMS, KapOOHATa HATPUs, XJIOPHUAA

HaTpUSL.

1. Ionp3ysicb MHAUKATOpPAMH, pacrio3HaiiTe p-pel cynbdara kamus, cynbdara xenesza(111),
cynbhuaa HaTPUS.

2. Ucxons u3 skene3a moiaydute ruapokcus xemnesa(111).

3. Ucxoas 3 antoMUHHMS TOTYYUTE THAPOKCH]T ATFOMUHHUSL.

4. Ompenenute, B KaKOW U3 MPOOMPOK C p-paMH HAXOIUTCS KaxKIas W3 COJICH: XJIOpHUJ
xkenesa(111), xaopua aTFOMUHUS, XJIOPU KaTbITHUS.

5. Ompenenure, B Kakod M3 MPOOUPOK C p-paMU HAXOTUTCS KakKIas W3 coliei: cynbdar
xeneza(l11), cynbdar Hatpus u cynbhaT aTtOMUHHUSL.

6. B Tpéx mpobupkax 1o HoMepaMu HaXOAATCs p-pbl KapOoHaTa HATPUs, Cylab(daTa HATPUS U
xyopuja Hatpus. OnpenenuTe Kaxa0e BelecTBo.

7. [TogTBEepAMTE OMBITHBIM MMYTEM Kaue€CTBEHHBIN cOCTaB cyibdata xxene3a (111).

8. [lonTBepauTe ONMBITHBIM MYyTEM Ka4eCTBEHHBIN COCTAaB KapOOHATa HATPHSI.

9. Pacno3naiiTe ¢ IOMOIIBIO OJHOTO PEAKTHBA P-PbI XJIOPUAA KAJBIM, XJIOpUIa HATPHS H
cynb(ara altOMHUHHUSL.

10. Pacmio3naiiTe ¢ MOMOIIBIO OJHOTO PEaKTUBa P-phl Xopuaa xxene3a(11), ximopuaa kamus u
XJIOpUJIA AFOMHUHHSL.

11. JloxaxuTe ONBITHBIM MYTEM , YTO BBIJIAHHBIN BaM p-p cynbdarta xene3a(ll) comepxur
npuMech cynbgata xenesza(111).

12. JloxaxuTe OIBITHBIM NIYTEM, COJCPXKHUT JM BBIIAHHBIA BaM p-p THUIAPOKCHIA HATPHS
KapOOHAT HATpHSL.

13. He npuberas Kk ApyruM peakTHBaM , Pacro3HalTe, B KaKOW U3 TPEX MPOOUPOK C p-pamu
COZIepKATCS : XJIOPU] ATTFOMUHMS, XJIOPHJ] KAJIBLUSA U THIPOKCU HATPUSI.

14. He npuOeras k ApyruM peakTuBaM, paclo3HaiiTe, B Kakol U3 TpEX NpoOUPOK HAXOIATCS
cynb(ar altOMUHUSA, Cylb(aT MarHus U TUAPOKCH]T KaJHs.

OxpammBaHue IJIaMEHH COJIIMU LIEJIOYHBIX , IIEJI0YHO3EMENBHBIX U IPYTUX METAJNIOB

[lenb: w3 BBIJAHHBIX O0pa3LOB COJIEH ONpENENUTh B KakoM M3 NPOOMPOK HaXOAUTCA
KOHKPETHAs COJIb 110 OKPACKe ILUIAMEHH, CO3/1aBa€MON HOHAMU.

OO6opynoBaHue: cyxue XJOpUAbl JUTHS, HATpus, Kaiuus, pyouaus u uesus. MaseHbkue
dappoposie Turau. OTpe3KkH CTaJbHON MPOBOJIOKH, BHAsHHbIE B KYCKU CTEKJISTHHBIX Majoyek. Ha
KOHIIE ITPOBOJIOKH JTOJKHBI UMETh TETIIIO.

B ¢dapdopoBeix THrenpKkax MPUTrOTOBUTH HACHIIIEHHBIE PACTBOPHI XJIOPUOB JIUTHUS, HATPUS,
KaJusl, pyOuaus 1 1e3usi, Kaiplus, oapusi.

HNHucTpykuus

OOmakuBasi MPOBOJIOYKH B COOTBETCTBYIOLIUN pacTBOP, BHOCUTh MX IO OYEpeAH B IUIaMs
ra3oBOil ropesiki U HaOMI0JaTh Pa3InYHOE OKpAIIMBaHHUE TUIAMEHH COJISIMH ILIETIOYHBIX METaJlIOB:
JUTUA OKpalllMBaeT IUiaMsi B MAJIMHOBBIM LIBET, HATPUH — B JKENTHIN, KaIUH — B (PUOJIETOBBIMH,
pyounuii u uesuit — B po30BO-(hnoseToBbIM 1BeT. Kanbimii okpammBaeT miamst B KHPIUYHO-
KPacHBIM L[BET, OapHil — B 3€JIEHOBATO-KENTHIN IIBET.



[Tpumeuanue. [TogoOHBIM ke 00pa30M MOXKHO MPOIEMOHCTPUPOBATH OKPAIIMBAHUE TIJIAMEHH
COJIIMM MeIu (3CJICHBIH IBET WJIM SIPKO-Toyooi, eciu B3sita conb CuCl2), comsimMu CBHHIIA
(OmeHO-CHHMMA LIBET) U T. TI.

3anaHue: HallTH U3 MPEUI0KEHHBIX YEThIPEX MPOHYMEPOBAHHBIX 00pa3IOB Ie Kakas COJb(
no BapuanTam). OpopMuUThH OTBET TAOIUIIEH.
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