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BBegeHue

B 06y4YeHun XuMun GONbLLIOE 3HAYEHWE MMEET 3KCMEPUMEHT . AHanM3Mpysl pe3ynbTaTbl Mpo-
BEOEHHBIX OMbITOB, yYallMecs y6eXaaloTcs B TOM, YTO TE WM MHble TEOPETUYECKUE NPEACTaB-
NEHWS COOTBETCTBYIOT MM MPOTUBOPEYAT pPeanbHOCTH . TOMbKO OCYLLECTBASS XUMUYECKMIA IKC-
NEPUMEHT, MOXHO NPOBEPUTL AOCTOBEPHOCTb MPOrHO30B, CAENAHHbLIX HAa OCHOBAHMW TEOPUM .
B npouecce 3kcnepvMeHTanbHOM paboThl yYalLMeCs NPMOBPETAOT OMbIT NMO3HAHWS PeasnbHO-
CTW, SBNSIOWMINCS BaXKHbIM 3TanoM GOPMUPOBAHMS Y HUX YOEXAEHWI, KOTOpbIE, B CBOIO OYe-
peab, COCTABNAOT OCHOBY HAay4HOrO MMPOBO33PEHUS . Peann3aums ykasaHHbIX Lieneli BO3MOX-
Ha NPY OCHALLEHWUW LIKONTbHOTO KaBUHETA XMMUK COBPEMEHHBIMI NPUGopaMn 1 060pyA0BaHN-
eM . B pamkax HauuoHanbHoro npoekTa «06pa3oBaHMe» CTano BO3MOXHbIM OCHALLEHUE LIKOJT
MHHOBALIMOHHBLIM 060pyA0BaHMEM «LLIKOMbHBI KBAaHTOpPUYM» . BHeApeHWe 3Toro o6opyaoBa-
HWUS MO3BOSIUT KAYECTBEHHO U3MEHWUTbL MPOLIECC 06YYEHUS XUMUM . KONMMYECTBEHHbIE SKCNEpH-
MEHTbI MO3BO/IAT MOSYyYaTb AOCTOBEPHYIO UH(OPMALIMIO O NPOTEKAHUM TEX MU UHBIX XUMUYE-
CKUX NPOLIECCOB, O CBOWCTBAX BELLECTB . Ha OCHOBE NMOMYYEHHbIX SKCMEPUMEHTASTbHbIX AAHHbIX
0byyaeMble CMOryT CaMOCTOSITENbHO AENaTb BbIBOAbI, 0606LaTh pe3y/bTaThl, BbIABNATL 3aKO-
HOMEPHOCTU, YTO OfAHO3HAYHO GYAEeT CrocobCTBOBAThH MOBLILEHWIO MOTMBALUMM 06ydYeHMs
LUKOJTbHWKOB .

Llenn u 3apaum «lLIkONbHOro KBAHTOpPUyMa>»

TexHonapk «LLKoMbHbIA KBAaHTOPUYM» Ha 6a3e 0611e0bpa3oBaTenbHbIX OpraHu3aLmin co3-
AaH C LieNbio opraHm3auum obpa3oBaTenbHON AesTeNbHOCTU B cpepe 06Lero u AoN0HUTENb-
HOro 0bpa3oBaHus, koTopast 6yeT HanpaBNeHHa Ha CO3AaHne YCNoBUM ANst PacLUMPEHUs CO-
AepxaHus oblero 06pasoBaHmns A1 pasBUTUS Y 06yYatoLLIMXCS ECTECTBEHHO-HAYYHOM, MaTe-
MaTUYECKOW, MH(POPMALIMOHHOW FPaMOTHOCTM, (DOPMMUPOBAHUST KPUTUYECKOTO U KpeaTUBHOMO
MbILL/IEHWS], COBEPLUEHCTBOBAHNS HABbIKOB ECTECTBEHHO-HAY4YHON HaMNpPaBEHHOCTH, @ TaKkXe
NOBbILLEHNS KaYeCTBa 0bpa3oBaHus .

3agayamMm «LLIKONbHOro KBaHTOPUYMa» ABNSAIOTCA:

¢ peanu3aumsi OCHOBHbIX 06Lleobpa3oBaTenbHbIX NPorpaMM Mo y4yebHbIM MpeaMeTam
€CTECTBEHHO-HaY4YHON HaMpPaBNEHHOCTW, B TOM YMC/e B paMKax BHEYPOUHOW AESTENbHO-
cTn obyyarowmxcs;

* pa3paboTka v peannsaumns pasHOypOBHEBbIX AOMONHUTENBHbIX 06Le0bpa3oBaTebHbIX
NpOrpaMM eCTECTBEHHO-HAY4YHOW HaMpPaBNEHHOCTM, @ TaKXe MHbLIX MPOrpaMM, B TOM YUC-
ne B KaHUKYNAPHbIN nepuoa;

¢ BOB/eYeHne obyyaloWwmxcsa M neaarornyecknx paboTHUMKOB B MPOEKTHYKO AesTeSb-
HOCTb;

* OpraHv3auus BHey4ebHON AesTeNbHOCTU B KaHUKYNSPHbIM nepuoa, pa3paboTka v pea-
NM3aums COOTBETCTBYOWMX 06pa30BaTe/bHbIX MPOrpaMM, B TOM YUCIe AN narepei, op-
raHM30BaHHbIX 06pa30BaTebHbIMI OPraHU3aLUMaMI, B KAHUKYNSIPHbIA Nep1os;

* MOBbILLEHME NPOdECCMOHANBHOMO MAaCTEPCTBa Neaarormyeckmnx paboTHnkos «LLIKonbHO-
r0 KBAaHTOPUyMa», peasim3ylolmx OCHOBHbIE M AOMNOSHUTENbHbIE 0blweobpa3oBaTesb-
Hble Nporpammbl .

CospaHune «LLkonbHOro KBaHTOpUyMa» Ha 6a3e 06Leobpa3oBaTeNbHON OpraHu3aLmm

npeanonaraeT UCnonb3oBaHue npnobpetaeMoro 06opynoBaHus, CpeacTs 0byyeHus 1 BoCnu-
TaHus ans yrnybnéHHoro 0CBOEHMSt OCHOBHbIX 06pa30oBaTesbHbIX NPOrpaMM OCHOBHOMO obLue-
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ro u cpegHero obuero 06pa3oBaHusi, BHEYPOUHOW AeSTENbHOCTH, MPOrpamMM A0MOHUTENbHO-
ro 06pa3oBaHusl, B TOM YNCNE ECTECTBEHHO-HAYYHOW M TEXHUYECKOW HanpaBNEHHOCTY .

CosgaHue «LLkonbHOro KBaHTOpMyMa» npeanonaraeT pa3BuTre obpasoBaTesibHON MHPpa-
CTPYKTYpbl 06wweobpa3oBaTenbHOM OpraHM3aumnm, B TOM Yuc/ie ocHaleHne oblweobpasoBa-
TeNbHOW OpraHn3aumm:

+ obopyaoBaHueM, cpeacTBamMm 06y4eHUs U BOCMIUTAHMSA A1t paClUMPEHUSt BO3MOXHOCTEN
n3yyeHuns (B TOM Yucne SKCNEPUMEHTaNbHOM0) NpeaMeToB, KYpcoB, AucumnnanH (Moay-
nen) ecTecTBEHHO-HAYYHOWN M TEXHONOrMYECKOW HanpaBAeHHOCTU NPU peanv3aumm oc-
HOBHbIX 06Lle0bpa3oBaTenbHbIX NPOrpamMM 1 AONONAHMTENbHBIX 06Leobpa3oBaTeNbHbIX
nporpaMm;

+ obopyaoBaHveM, cpeactBaMu 0BydeHust U BOCMMTAHUS ANS HavyanbHOrO 3HAKOMCTBA
obyyaromnxca ¢ NPoeKTUPOBaHWEM N KOHCTPyMpoBaHMeM poboToB, 0OyyeHus OCHO-
BaM KOHCTPYMpOBaHMS U NPOrpaMMMPOBAHUS, MPUHLUMNOB (PYHKLMOHUPOBAHUS U OC-
HOBbl pa3paboTkn MHGMOPMALMOHHBIX CUMCTEM M annapaTHO-MPOrPaMMHbIX KOMMJIEK-
COBUT.A.

* KOMMbIOTEPHbLIM, NPE3EeHTaUNOHHbIM U MHBIM 060pYyAOBaHNEM, B TOM YACNE ANS peanu-
3aUMn NporpaMM AOMOSHWUTENBHOTO 06pa30BaHMs e€CTECTBEHHO-HAYYHOM M TEXHWUYECKOM
HanpaB/IEHHOCTHU .

[epeyeHb, MUHUMaNbHO HeobXxoanMble PYHKLUMOHAMBbHbIE N TEXHUYECKME TpeboBaHua w
MUHMMAabHOE KONMYeCTBO 060pYy0BaHMs, PaCXO4HbIX MaTepuanos, CpeacTs 0byyeHms 1 Boc-
NUTaHNa Ans oCcHaLweHns «LLIKoibHOro KBaHTOpUyMa» onpeaensaoTcs PermoHanbHbIM Koopau-
HaToOpOM C y4éToM [pumMepHOro nepeyHss 0bopyaoBaHMS, pacxoAHbIX MaTepuanos, CPeacTs
0by4eHunst 1 BOCNUTaHNS B LieNsx Co3AaHus AETCKOro TexHonapka «KBaHTopuym» .

IKCNEpPUMEHT ABNSETCH UCTOYHUKOM 3HAHUM U KPUTEPUEM UX UCTUHHOCTM B Hayke . KoH-
Lenuus coBpeMeHHOro obpa3oBaHusi MNOAPA3yMEBAET, YTO B Y4eOHOM 3KCnepuMeHTe Beay-
LWY0 POSib AOMKEH 3aHATb CaMOCTOSITENIbHBLIN UCCNEAOBATENbCKUI YHEHUYECKUIA SKCMepn-
MEHT .

CoBpeMeHHble 3KCMEepUMEHTasIbHbIE UCCNEA0BAHNS MO XMMUMK YXXe TPYAHO NpeacTaBuTb
6e3 MCnonb30BaHMS He TOMbKO aHanoroBblX, HO U UMMPOBLIX M3MepUTENbHbLIX NpUbOpPOB .
B ®epepanbHoM [ocyaapcTBeHHOM obpa3oBaTtenbHoM cTangapte (®rOC) nponucaHo, 4To
OAHUM U3 YHMBEPCASbHbIX YYEOHbLIX AEACTBUIA, NMPUOBPETAEMBIX YUALUMMUCS, AOMKHO CTaTb
YMEHWE «MPOBEAEHNS OMbITOB, MPOCTbIX SKCNEPUMEHTANbHbBIX UCCNEAOBAHMIA, NPSIMbIX 1 KOC-
BEHHbIX M3MEPEHWN C MCMOMb30BaHWMEM aHANOrOBbIX M LMMPOBbLIX M3MEpUTENbHBLIX Npubo-
poB> .

YUebHbIN 3KCNEPUMEHT MO XUMUK, MPOBOAWMMbBIA Ha TPaaMUMOHHOM 060pyaoBaHuMK 6e3
npuMeHeHns UndpoBbIX N1abopaTopuid, He MOXET MO3BONMUTL B MOSIHOM MEpe pelunTb BCe 3aja-
YM B COBPEMEHHOM LLKONE . 3TO CBA3AHO C PSAAOM MPUYMH:

¢ TPaAMLMOHHOE LWKONbHOE 060pyA0BaHME M3-3a OrpaHNYEeHNst TEXHUYECKUX BO3MOXKHO-
CTEN He NO3BONSIET NPOBOANUTb MHOTME KOJIMYECTBEHHbIE MCCNEA0BaHUS;

* AMTENBHOCTb NPOBEAEHMS (DU3NYECKMX UCCIEA0BaHMI HE BCEraa CornacyeTcs C ANn-
TENTbHOCTbIO YUYEOHBIX 3aHATUN;

* BO3MOXHOCTb NPOBEAEHMSI MHOIMX UCCNEeA0BaHUIA OrpaHNYMBaETCS Tpe6OBaHNAMM TEX-
HWKK 6e30MacHOCTN 1 Ap .

Lincdposasi nabopatopusi NOMHOCTbIO MEHSIET METOAMKY U COAEPXKaHME 3KCnepuMeHTasb-
HON AEATENbHOCTU W PELAET BbliLIENEPEYNCNIEHHbIE NPO6NeMb . LLIMPOKUI CNEKTP AATUYMKOB
MO3BONSAIOT YYaLLMMCS 3HAKOMUTBLCA C NapaMeTpaMmn GU3NYECKOro sKCNepuMeHTa He TOJbKO
Ha KaYeCTBEHHOM YPOBHE, HO M Ha KONMYeCTBEHHOM . Lindposas nabopatopus no3BosseT Be-
CTW ANMTENbHBIN 3KCNEPUMEHT AaXKe B OTCYTCTBMUM SKCMEPUMEHTATOPA, @ YacToTa U3MEPEHUI
Herno/ABNacTHa YenoBeYECKOMY BOCTIPUATUIO .
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B npouecce popMMpoBaHNS 3KCNEPUMEHTANbHBIX YMEHWN YYeHUK 0BydaeTcsi npeacTaB-
NaTb MHopMaumio 06 nccnefoBaHnM B YeTbIpEX Buaax:

* B BepbanbHOM: OMMCbIBATb SKCNEPUMEHT, CO34aBaTh C/IOBECHYIO MOAENb IKCMEPUMEHTA,

(pUKCMpoBaTb BHUMAHME HA U3MEPSIEMbIX BETMUYMHAX, TEPMUHONOMMK;

o B TabNMYHOM: 3aM0NHATL TabnuLbl AaHHbIX, NEeXaLLnX B OCHOBE NOCTPOEHMS rpadunkoB
(Npw 3TOM y yyalUMXCst BO3HWMKAET NEPBMYHOE MpeacTaBieHne 0 MacliTabax BenymH);

o B rpacmyeckoM: CTpOUTb rpadmkn No TabanyHbIM AaHHbIM, YTO AAET BO3MOXHOCTb Me-
pexofa K BbIABMXXEHMIO MMNOTE3 O XapaKTepe 3aBUCMMOCTU MexXay BenumymHamu (npu
3TOM YYMTENb MOKa3blBAET NMPEUMYLLECTBO B BM3yanM3aLMM 3aBUMCUMOCTEN MeXAy Benu-
YMHAMM, HArNSAHOCTb U MHOFOMEPHOCTL); B BUAE MAaTEMAaTUUYECKMX YPaBHEHWIA: AaBaTb
MaTemMaTuMyeckoe ornncaHne B3aMMOoCBS3M BEIMYMH, MaTeMaTuyeckoe obobLueHume.

Mepexoa OT KaXxaoro 3Tana NpeacTaBneHnst MHOOpMaLM 3aHUMAET A0BOJIbHO 60MbLLION
NPOMEeXYTOK BpeMeHu. B 7—8 knaccax 3ToT npouecc HeobxoanM, HO B CTapLUMX Knaccax
MOXHO 6b1/10 6bl 3TO BpeMs NOTPaTUTL Ha pelleHne bonee BaXHbIX 3a4a4. B 3TOM nnaHe und-
poBble abopaTopunn CyLLECTBEHHO SKOHOMST BpPeMS. TO BPEMSI MOXHO NOTPATUTb COrnacHo
®roC Ha ¢opMMpoBaHME WCCNEAOBATENbCKMX YMEHWM YYaLUMXCS, KOTOPbIE BblPaXatoTcs
B Clleayowmx AEUCTBUSIX:

* onpepenexHne npobnemsl;

* MOCTaHOBKA MCCNENOBATENbCKON 3ajauu;

* MQHWPOBAHME pELLeHUs 3adauu;

* MOCTPOEHWE MopJeneil;

* BbIABMXEHME TUMNOTES;

* 3KCNepuMeHTaNbHas NpoBepKa rumnoTes;

* aHanM3 AaHHbIX 3KCMEPUMEHTOB WU HabnoAeHUN;

 (hopMynnpoBaHue BbIBOLOB.

MocneaHue roapl Y yyawmxcst HabnioaaeTcs HU3Kas MOTUBAUMS U3YyYeHUst eCTeCTBEHHO-Ha-
YYHbIX AUCUMINWH U, KaK CNeACcTBUe, NajeHne KayecTBa 0bpa3oBaHus.

MocTaBnsieMble B LWKOJbI COBPEMEHHbIE CpeAcTBa 0byuyeHusl B paMkax npoekta «LLUkonb-
HbI KBAHTOPUYM» coepXaT 0bopyAoBaHME KaK XOpOLLO M3BECTHOE, TaK U MPUHLMNUANBHO
HOBOe. 3TO LUMdpoBble 1abopaTopun M AaTYMKOBbIE CUCTEMbI. B ocHOBY 0Bpa3oBaTesibHOM
NpPOrpaMMbl 3a/10)KEHO NPUMEHEHME LMdPOBbIX labopaTopuid. TeMaTUKa NPeasIoXEHHbIX IKC-
NEPUMEHTOB, KOJTMYECTBEHHBIX OMbITOB COOTBETCTBYET CTPYKTYpe NpMMepHOW 06pa3oBaTenb-
HOM NporpaMMbl N0 XMMKUK, coaepxaHunto GeaepanbHOro rocyaapCTBEHHOrO 06pa3oBaTesbHO-
ro crangapta (®rocC) cpeaHero (nonHoro) obuero obpasoBaHus.

PaccMoTpeHHble B NOCOOMM OMbITbI MPOLLAN WUPOKYO anpobaunto. MHOroneTHas NpakTu-
Ka MCNonb30BaHUS XUMUYecknx npubopos, LIJT B WKoMe nokasana, YTo COBPEMEHHbIE TEXHM -
yeckune cpeacTea 0byyeHns HOBOro NMOKONEHNUS MO3BONAIOT A0OUTHCA BbICOKOrO YPOBHS YCBO-
eHusi yyebHoro mMaTtepuana, yCTOMYMBOro pocTa MO3HABATENbHOMO MHTEpECa LUKOJSIbHUKOB,
T. €. NOMOraloT NpeoaoseTb Te NpobsieMbl, 0 KOTOPbIX TaK MHOFO FOBOPSIT, KOrAa peyb 3aXoAnT
0 COBPEMEHHOM LLKOSIbHOM XMMUYECKOM 06pa3oBaHuM.

[laHHOe MeToanYeckoe nocobure aapecoBaHo YUUTENSM XMMUK, KOTOPbIE peannsytoT obpa-
30BaTe/NbHblE NPOrpaMMbl C UCMONb30BaHNEM 060pyA0BaHMS «LLIKONbHbIN KBAHTOPUYM>.

HopmaTuBHas 6a3a

1. ®epepanbHbIM 3aKoH 0oT 29.12.2012 N2 273-03 (pea. ot 31.07.2020) «0O6 obpazoBaHumM B
Poccuinckon depepaumn» (C u3M. u gon., Bctyn. B cuny ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons doc LAW 140174

(nata obpaweHus: 28.09.2020)

B cogepxaHue 5



http://www.consultant.ru/document/cons_doc_LAW_140174
http://www.consultant.ru/document/cons_doc_LAW_140174

Q7 KBAHTOPUYM XUMUS

2. MacnopT HaunoHanbHoro npoekta «ObpasoBaHune» (yTeepxaeHa npesvanymom CoseTa
npu Mpe3vaeHte PO no cTpaTernyeckoMy passuTUIO W HAUMOHANbHLIM MPOEKTaM, MPOTOKON OT
24.12.2018 N 16) — URL: //Owmnbka! HegonycTtumbin 06BbEKT rMnepccbiiKK.(4aTta obpa-
weHns: 10.03.2021)

3. TocymapcTBeHHast nporpamMma Poccuiickon depepaunn «PasButve 06pa3oBaHus»
(YTBepxaeHa MoctaHoBneHueM lMpasutensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«06 yTBEpPXAEHUM rOCyAapCTBEHHOW nporpaMmbl Poccuiickoin ®epepaumn «Pas3sutue obpa-
30BaHMa» — URL:

http://www.consultant.ru/document/cons doc LAW 286474/cf742885e783e08d938
7d7364e34f26f87ec138f

(nata obpauwenus: 10.03.2021)

4, MpodeccmoHanbHbI cTaHaapT «Meparor (negarornyeckast AESTENbHOCTb B OWKOMb-
HOM, HayasbHOM 0bLleM, OCHOBHOM 06LeM, cpeaHeM obuiem obpasoBaHuu), (BoCcnuTaTeNsb,
yuutenb)» (pea. ot 16.06.2019 r.) (Mpuka3 MuUHUCTEPCTBA TPyAa W COLManbHOW 3awuTbl PO ot
18 okTa6psa 2013r. N2 544H, ¢ naMeHeHMsAMU, BHECEHHBIMW MPUKA30M MUHUCTEPCTBA Tpyaa U
cousawmTel PO ot 25 pekabps 2014 r. N© 1115H v ot 5 aBrycra 2016 r. N2 422H) — URL: //
http://npodcrangaprnenarora.pd (aata obpaweruns: 10.03.2021)

5. MpoceccnoHanbHbIM cTaHaapT «leaaror AOMONHMTENBHOrO 06pa3oBaHUs AeTei W
B3poc/bix» (Mprka3s MMHMCTEpCTBa TPyAa M coumanbHo 3awmTsl PO ot 5 mas 2018 r. N 298H
«06 yTBEPXAEHNM NPOdECCMOHANBHOro CTaHaapTa «Ilegaror 4ONOMHUTENBHOrO 06pa3oBaHus
peten  wn B3pocnbix») —  URL: //https://profstandart.rosmintrud.ru/obshchiy-
informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-
professionalnykh-standartov/index.php? ELEMENT_ID=48583

(naTa obpalenuns: 10.03.2021)

6. ®eaepanbHbIM roCyAapCcTBEHHbIM 06pa30BaTeNbHbIM CTaHAAPT OCHOBHOrO 06Liero 06-
pa3oBaHusa (YTBEpXXAEH NpuKasoM MuHUcTepcTBa 06pa3oBaHust U Hayku Poccuitckont depe-
pauunn ot 17 pekabpsa 2010 r. N 1897) (pea.21.12.2020) — URL: https://fgos.ru

(naTa obpawenus: 10.03.2021)

7. ®epepanbHbIM rOCYAAPCTBEHHbI 06pa3oBaTeNbHbIN CTaHAAPT CpeaHero obliero obpa-
30BaHua (YTBEPXAEH NpUKa3oM MuHMCTepcTBa 06pa3oBaHNsS M Hayku Poccuiickon depepa-
umm ot 17 Mast 2012 r. N 413) (pen.11.12.2020) — URL: https://fgos.ru

(naTa obpalyenus: 10.03.2021)

8. MeToanyeckme pekomMeHaaUMm Mo CO34aHNI0 U QYHKLMOHMPOBAHMUIO AETCKMX TexHonap-
KoB «KBaHTOpMyM» Ha 6a3e 06Leobpa3oBaTenbHbIX OpraHu3aumnin (YTBep)aeHbl pacnopse-
HMeM MuHuCTepcTBa NpocselleHns Poccuinckon Geaepaumm ot 12 aHeaps 2021 r. N P-4) —
URL: http://www.consultant.ru/document/cons doc LAW 374695

(nata obpawenus: 10.03.2021)

9. MeToanyeckne pekoMeHaaLum no co3aaHuio U PyHKLUMOHUPOBAHMIO LEHTPOB LN poBo-
ro obpasoBaHus «IT-ky6» (YTBepxaeHbl pacrnopskeHneM MuHMCTepcTBa npoceeLleHmnst Poc-
cumnckon degepaumm ot 12 aHeaps 2021 r. N P-5) — URL: http://www.consultant.ru/
document/cons doc LAW 374572

(nata obpatenus: 10.03.2021)

10. MeToanyeckune pekoMeHaaunM No co3gaHnto n MYHKLMOHMPOBaHMIO B 0b1ieobpasoBa-
TEeNbHbIX OpPraHM3aumsX, PacrnonOXeHHbIX B CENbCKOW MECTHOCTM M MasblX ropofax, LeHTpoB
06pa3oBaHMs ECTECTBEHHO-HAYYHOM W TEXHONOrMYECKOW HanpaBneHHocTen («Toyka po-
cta») — (YTBepXAeHbl pacnopshkeHneMm MuHUCTEpCTBa npocselleHns Poccuiickon depepa-
umm ot 12 ausaps 2021 r. N P-6) — URL: http://www.consultant.ru/document/cons doc
LAW 374694/

(nata obpauenus: 10.03.2021)
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XUMMS Qv KBAHTOPUYM

OCHOBHbIE MOHATHSA U TEPMUHDI

B MeTOAMYECKOM NOCOHMM MCMONB3YIOTCS Cleayowme NOHATUS U TEPMUHDI:
LUIKonbHbIG KBAHMOPUYM — KOMMNNEKT y4yebHoro ob6opyaoBaHus TexHonapka ans ae-
Tel, MaTepuanbHas 6aza ang co3gaHus MHHOBALMOHHOM 06pa3oBaTeNbHOM Cpeabl, B
KOTOpOW hopMUpYeTCS U pa3BMBAETCS M306peTaTeNbCKOe, KpeaTUBHOE U KPUTUYECKOE
MblILLIEHME 0BYYatOLWMXCS.

LYudgpposasa (komnbiomepHasa) nabopamopusa (L/1), nporpaMMHO-annapaTHbIM KOM-
MeKc, AaTYMKOBAs CMCTEMA — KOMMNEKT y4yebHoro 060pyaoBaHmMs, BKIOYAKOLWMIA 13-
MepUTENbHbIA 610K, MHTEpPGENC KOTOPOro No3BonseT obecrneymBaTb CBSA3b C NEPCO-
HaNbHbIM KOMMbIOTEPOM, M HAbOp AATUMKOB, PErUCTPUPYIOLLMX 3HAYEHWUS Pa3IUYHbIX
(PU3NYEeCKnX BENNYMH.

AMNXP — annapat Ans NpoBeAEHUs XMMUYECKUX PeakUMi C TOKCUYHBIMM ra3aMu 1 na-
paMu, 3aMKHYTbIX Ha NOMNOTUTENb.

baHa KkoMb6uHUposaHHAA NpeAHa3HaYyeHa A5 HarpeBa CTEKSHHbIX U (paphopoBbIX
COCYyZI0B C peareHTaMm o onpeaenéHHon TeMnepaTypbl B 3aBUCUMOCTM OT TEMI0OHOCK-
Tens. B kauecTBe TeNIOHOCMTENS BLICTYMNAET BoAa (BoasHas 6aHs), peyHon necok (ne-
coyHasi 6aHs), cneumnanbHble XMAKOCTY (HanpuMep, MacnsHas 6aHs).

Mpubop 0na nonyyeHus 2a3os (npubop KuprowkuHa) — npocTeilunin npubop ans
nosly4deHnst HebonbLIOro KOIMYeCTBa ra3os. BbinyckaeTcs B AEMOHCTPALMOHHOM U yye-
HWYECKOM BapuaHTax.

Cocyd JlaHdonbma (Npobupka ABYXKONEHHas) — NpeacTaBnseT cobom ABe CnasiHHbIE
noa onpeaenéHHbIM yraoM Npobupky ¢ 0AHUM ropnioM. MNpuMeHseTcs Ans AeMOHCTpa-
LI 3aKOHA COXPAHEHMSI MACChbl BELLECTB B XMMUYECKUX PeakLmsX.

Mewaska MazHUMHAA — YCTPOWCTBO A/ NEPEMELLNBAHUS XWUAKOCTEN, C MOMOLLbIO
BpaLLaoLLlerocs B MarHUTHOM Mosie SKops.

KpaTkoe onucaHue nNoaxoAoB K CTPYKTYPUPOBaHUIO MaTepuasioB

B obpaszoBatenbHon nporpamme (Ol1) npeacTtaBneHbl Cneayowmue pasaens:

1. MeToAbl M3yYeHUSI BELLECTB U XUMUYECKMX SIBNIEHUIN. DKCNEPUMEHTANbHBIE OCHOBbI XU-
MUN.

2. MNepBoHaYvanbHble XMMUYECKME MOHSTUS.

3. PacTBopbl.

4, OCHOBHblE KNacCbl HEOPraHUYECKMX COEANHEHNMN.

5. Teopusi 3NeKTPONUTUYECKON AMCCOLMALIMM.

6. XuMunyeckme peakuuu.

7. XUMUYEeCKMe 3neMeHTbl (CBOWCTBA METAN0B, HEMETANNOB U UX COEAMHEHUN).

B OCHOBY BblA€NEHMS TaKMX Pa3AEeNioB 3a/1OXKEH XMMUYECKUIN SKCNIEPUMEHT, TPaANLIMOHHaS
cucTeMa msydeHus xummun. OCHOBHOM POPMON YHEBHON AeATENBHOCTM SBISIETCS XMMUYECKMIA
3KCNEPUMEHT, NPOBOAUMBIN B BUAE NABOPATOPHbIX, MPaKTUYECKMX PaboT M AEMOHCTpaLIMNA.
JlEMOHCTPALMOHHbIW 3KCNEPUMEHT NPOBOAMUTCS B TOM C/Ty4ae, €C/IN OH OMaceH ANst BbINOHE-
HUS YYaLLMMUCS UM UMEIOLMIACS NpUBOp NpeaCTaBeH B EAMHCTBEHHOM 3K3EMMNNSPE.

NS M3yyeHns npegMeTa «XMMUS» Ha 3Tane OCHOBHOro obuero obpasoBaHuns 0TBOAMTCS
140 vacos:

8 knacc — 70 vacos;

9 knacc — 70 vacos.
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Qv KBAHTOPUYM XUMUS

[laHHas obpasoBaTenbHasi NporpamMma obecrneynBaeT YCBOEHME YYaLLMMUCS BaXKHEMLLMX
XMMUYECKMX 3aKOHOB, TEOPUI M MOHATUI; hOPMUPYET NpeacTaB/iEHME O PO XUMUK B OKpY-
KAIOLLEM MMPE U XW3HWU YenoBeka. Mpu 3TOM OCHOBHOE BHMMaHWE YAENSEeTCs CyLHOCTU XUMU-
YECKMX peakLuii U METOAAM UX OCYLLECTBNIEHUS.

OAHUM M3 OCHOBHbIX MPUHLUMMOB MOCTPOEHUS MPOrpaMMbl SIBASETCS MPUHLMM AOCTYMHO-
CTW. DKCMEPUMEHTaNbHbIE AaHHbIE, MOMYYEHHbIE YYALLMMMUCS MPU BbINOHEHWUM KOIMYECTBEH-
HbIX OMbITOB, MNO3BOMNAOT YYaLLMMCSH CAMOCTOSATENBHO AENATh BbiBO/bI, BbISIBASATH 3aKOHOMED-
HocTW. Moaxofbl, 3aN0XKEHHbIE B COAEPXKaHMUE NPOrpaMMbl Kypca, Co3AatloT HeobXxoanMbIe YC-
NOBWS AN CUCTEMHOTO YCBOEHWS YYaLUMMMCS OCHOB HayKm, Ans 06ecneyeHnst pa3BmBatoLLEro
Y BOCMWTBIBAIOLLErO BO3AENCTBUSI 06YUYEHNsI Ha IMYHOCTb y4allerocs. ®opMmMpyeMble 3HaHMS
AO/MKHbI CTaTb OCHOBOM CUCTEMbI Y6EXAEHUI LKOSIbHUKA, LLEHTPaNbHbLIM APOM €r0 Hay4YHOro
MUPOBO33pEHUS.
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Xumus @3 KBAHTOPHMNYM

OnucaHMe MaTepuasibHO-TEXHUYECKOU 6a3bl
«LlLIKOJIbHOro KBAaHTOPUyMa»,

WCNoNb3yeMoro ANs peanusauuu o6pasoBaTeNibHbIX NPorpaMm
B paMKaXx npenogaBaHUs XUMUUN

MaTepuanbHo-TexHUYecKas 6asa «LLUKONbHOro KBaHTOpUYMa» BKOYAET B CE6S1 COBpEMEH-
Hble M Knaccuyeckue npubopsl. MocneaHne NpoWM MHOTONETHIOW anpobauuto B LIKOME U Mo-
NYYNIN MPUBHAHUE Y yUMTENEN XMMUK. K HUM OTHOCUTCS: NpMbop AN AEMOHCTPaLMK 3aBUCK-
MOCTM CKOPOCTM peakuun OT pa3nnyHblx hakTopoB, annapaT ANt NPOBEAEHUSI XUMUYECKMX
peakuuii, Npubop ANs ONbITOB C 3NEKTPUYECKUM TOKOM, NpUBOpP ANs WU3yYeHUs COCTaBa BO3ay-
Xa U MHOTMe Apyrve. YuuTbiBasi NPaKTUYECKMI ONbIT MPUMEHEHUS AaHHOTO 060pYyA0BaHNs Ha
YPOKaX XMMWUW, Mbl AAIUM J1LLb KPAaTKOE onucaHue npubopoB. OCHOBHOI aKLEHT CAENAEM Ha
OnMcaHUu UMGPOBLIX 1abopaTopuil U UX BO3MOXHOCTSIX.

LYudpposasa (komnbtomepHas) nabopamopus (LJ/1), nporpaMMHO-annapaTHbIN KOM-
MeKc, AaTYMKOBAs CUCTEMA — KOMMNEKT y4ebHOro 060pyaoBaHmMs, BKIKOHAOLWMI 13-
MepuTENbHbIM 610K, MHTEpGENC KOTOPOro No3BonseT obecrneunBaTb CBSA3b C NEpCO-
HaNbHbIM KOMMbIOTEPOM, M HAbOp AATUMKOB!, PEMUCTPUPYIOLIMX 3HAUYEHUSI Pa3/INYHbIX
dur3nYECKMX BENNYMH.

Jamyuk memnepamypbl nIaMuHO8bIU — NPOCTOA W HaAEXHbIA AATYMK, MpeaHa-
3HAYeH AN8 M3MepeHns TeMnepaTypbl B BOAHLIX pacTBOpax U B ra3oBblX cpeaax. Mimeet
pa3nYHbIA AnanasoH namepenun ot —40 go +180 IC. TexHWYeckne XapaKTepUCTUKM
AaTyMKa yKa3aHbl B MHCTPYKLUMM MO 3KCNyaTaumm.
Jamyuk memnepamypbl mepmonapHbil NpefHasHa-
yeH Ans n3mepenus temnepatyp Ao 900 IC. Ucnonb3yeTcs
npv BbINOMHEHUN PabOT, CBSA3aHHbIX C M3MEPEHUEM TEM-
nepaTyp NAaMeHu, NNaBNEHNs U Pa3noXeHNs BeLLeCTB.
JAamyuk pH npegHasHayveH ans n3MepeHust BOLOPOAHO-
ro nokasatens (pH). B HacTosiwee BpeMs B LWKOJY NOCTY-
NatT KOMBMHMPOBaHHbIE JATYMKKW, COBMeLlatowume B cebe
CTEK/ISIHHbIV 3M1EKTPOA C 3/1EKTPOAOM CPaBHEHWS, YTO Ae-
naeT paboTy N0 M3MepeHWto BOAOPOAHOro MokasaTens
6onee komdopTHON. JnanasoH namMepenui pH ot 0—14.
Wcnonb3yeTca 4ng u3MepeHus BOAOPOAHOIO nokasaTtess
BOAHbIX PAaCTBOPOB B Pa3/IMYHbIX UCCNefoBaHMAX 0bbek-
TOB OKpY>KatoLLen cpesabl.

Aamy4uk onmuyeckol nsomHocmu (KONOPUMETP) —
npeaHasHayeH Ans U3MEPEHUsI OMTUYECKON MNOTHOCTY
OKpaLLeHHbIX pacTBOPOB (puc. 7). NCronb3yeTcs NpU U3-  pyc. 1. [aTunk onTUueckoi
y4eHun TeM «PacTBopbl», «CKOPOCTb XUMUYECKUX PEaK-  npoTHoCTM: 1 — rHE3[o Ans
LMn», onpeaeneHnn KOHLEHTPALMKU OKPALLIEHHbIX MOHOB  kioBeTbl; 2 — KiOBETa As
NN COEANHEHWUN. MCCeAyeMOro BeLLecTBa

1 NoppobHble XxapakTepUCTUKM [ATUMKOB, METOAMKM HACTPOIKM M npaBuna paboTbl MOXHO HANTK B
kHure «Mlcnonb3oBaHue undpoBbiX NabopaTopuin Npu 0byyeHUn XuMuM B cpepHeit wkone». M.: BuHom.
JNabopaTopus 3HaHui, 2014. — 229 c.
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Q? KBAHTOPUYM XUMUS

B KOMMNAeKT BXOAAT AATUYMKM C PasiMYHOWA ANMHOM BOSH MOJYMNPOBOAHWKOBBIX UCTOYHM-
KOB cBeTa: 465 u 525 HM. O6BEM KiOBETbI COCTABNSET 4 M/, ANMHA ONTUYECKOro NyTU —
10 Mm.

Jamyuk 31ekmponposodHocmu NpeAHa3HaYeH Ans USMEPEHMS YAENbHON 3NEKTPO-
NPOBOAHOCTU XMWKOCTEW, B TOM YNCNIE M BOAHbIX PacTBOPOB BELIECTB. [puMeHsieTCs
MPpU M3y4YEHUU TEOPWUM 3SNEKTPONUTUYECKON AMCCOLMALIMM, XapaKTEPUCTUK BOAHbIX pac-
TBOPOB.

Aamyuk xn10pud-uoHos8 UCMoJb3YEeTCS A1 KOIMYECTBEHHOrO OMnpeaesieHns coaepxa-
HMS MOHOB XJ10pa B BOAHbIX PacTBOpax, No4vse, NpPoAaykTax nutaHus. K gaTumky noa-
KNtoYaeTcs MoHocenekTUBHbIV anekTpoa (UCI) (pabouwnin anekTpos), NoTeHLmMan KoTo-
pOro 3aBWCUT OT KOHLEHTpauuu OnpeaensiemMoro MoHa, B AaHHOM Ciy4yae OT KOHLUEHTpa-
ummn aHmoHoB CI-. MoTeHuman UCI onpeaensitoT OTHOCUTENBHO 31EKTPOAA CPaBHEHMS,
KaK npaBuno, xnopcepebpsHoro.

Ha pucyHke 2 noka3aHa obuias cxema ncnonb3osaHns UCS ang KONMYECTBEHHOrO onpe-
AENeHns KOHUEHTpauumn (akTUBHOCTM!) pa3nnyHbIX MoHoB: Cl, NQ,~, NH,*, Ca%*. OCHOBHOI

KOMMOHeHT ntoboro NC3 — meMbpaHa, KoTopas pa3aensieT BHYTPEHHWIM pacTBOP C NOCTOSIH-
HOW KOHLIEHTPaLIMEN OnpeaensieMoro MoHa U UCCNeayeMbI pacTBOp, @ TakXe CNyXWUT cpea-
CTBOM 3M1EKTPOJIMTUYECKOTO KOHTaKTa Mexay Humu. MembpaHa obnaaaeT MOHOOOMEHHbIMU
CBOMCTBaMM, NPUYEM NPOHULIAEMOCTb €€ K MOHaM pa3HOro TUMa pasfnMyHa.

3anpeLllaeTcs Tporatb MeMbpaHy 31eKTpoaa NanbLaMu U NpUBOAUTL €€ B CONMPUKOCHOBE-
HWe C TBEpAbIMM NOBEPXHOCTAMU. Mpu xpaHeHun MCD yyBCTBUTENBHASA YacTb AaTynKa (MeM-
6paHa) AomkHa ObITh 3alUMLIEHA CELManbHbIM KOMIMaYykoM. He AomnycKaeTcs MCnosb30BaTh
3NEKTPOAbI C MOIMMEPHON MEMBPAHON B Cpeaax, CoAepXalUuX NETyYne BELLECTBA UK opra-
HU4YecKkne pacteoputenu. He cneayet ucnonb3oBatb MC B CUIbHBIX OKUCIUTENSX. OuTenb-
Hoe HaxoxaeHue MCI B pacTBOpax KPEnKUX KUCMOT MK LENoYei NPUBOAUT K PE3KOMY U He-
06paTUMOMYy COKPaLLEHWNIO CPOKa CTy>Obl 3N1EKTPOAA.

Puc. 2. YcraHoBKa ansa onpeje-
NeHNst KOHUEHTpaunu (aKTMBHO-
CTW) XIOPUA-UOHOB B PacTBOpE.
A: 1 — Kkopnyc gaTymka ans
onpeaenenus Cl-noHoB; 2 —
pa3bém Micro USB ans noaknio-
YeHWs K KOMNbioTepy; 3 — pasb-
em BNC ans noakntoyeHus pabo-
yero aNeKTpoaa; 4 — pas3béM aAng
NOAKMOYEHNS INEKTPOAA CpPaBHe-
HUs. B: 1 — MOHOCENEKTUBHBI
anekTpoA (pabouni anekTpoa);
2 — 371eKTpoA CpaBHeHUs (xnop-
cepebpsHbIi anekTposa); 3 — mar-
HUTHasl Mewarnka; 4 — sKopb
MarHWTHOWN MeLLasku

1 AKTMBHOCTb MOHOB @ — 3deKTUBHAS (KaXyLLasncs) KOHLEHTPaLMS C YHETOM pasfnyHbIX B3au-
MOAEWCTBUIA MEXAY MOHaMM B pacTBope. lMoka3aTenb akTMBHOCTM pa = —Iga. lMoHsTHe 6bino npeaso-
XeHo B 1907 r. amepukaHCKMM y4éHbIM I, JIbIONCOM Kak HOBasi NEpEMEHHas!, NPUMEHEHNE KOTOPOW BMe-
CTO KOHLEHTpauuu No3BONSIET UCNONb30BaTb AN OMUCAHWUSI CBOWCTB peasbHbIX PAacTBOPOB OTHOCKUTESb-
HO MPOCTbIE YPAaBHEHUS, MOSTYYEHHbIE 4151 UAEANbHBIX CUCTEM.
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XnmMus KBAHTOPHMNYM

Adamyuk Humpam-uoHos npefHa3HayeH Ans
KOJIMYECTBEHHOMO OnpeaeneHns HUTPaToB B pas3-
NINYHBIX OObEKTaX OKPYXAloWeN cpeabl: BoAe,
oBoLLax, GppykTax, KoNbacHbIX N3aennsx u T. 4.
Mukpockon yugposou npegHasHayeH ans us-
yuyeHus popMbl KpUCTannoB U HabnwaeHus 3a
POCTOM KPUCTasINoB.

Annapam 014 nposedeHUA XUMUYeCKUX pe-
akyul (AMXP) npeaHa3HayeH Ans nonyyeHus u
AEMOHCTPaLMKN CBOWCTB TOKCMYHBIX NapoB W ra-
30B. 3TV BELLECTBA NOJy4aroTcs B Konbe-peakTo-

pe, Npu HarpeBaHun (Mnun 6e3 HarpeBaHus) raso-
0bpasHble BellecTBa NPOXOAAT Yepes nornotn- 2
TenbHble EMKOCTM (HacagkuM) C pacTBOpaMm
peareHToB, BCTYNalT C HUMKM B peakumio (puc. 3).
M36bITOK rasa NornowaeTcs XXmakumMm n TBépabl-

MW peareHTamu, a TakXe aKTMBMPOBAHHBLIM YréM.
Annapart valle BCero MCnosb3yoT ANns noayvyeHus

1 AEMOHCTPALMM CBOWCTB XN0pa, CEPOBOAOPOAA. Hie

((.:\\\F
Py

Puc. 3. Annapat ans npoBeAeHns XMMUYECKUX peak-
umn (ANXP): 1 — pByropnas konba-peaktop; 2 — 1
AenuTenbHas BOPOHKa Ans paboTbl C TOKCUYHbIMK Be-
LiecTBamm, nNo3eonseT AobasnaTb HeobxoamMoe Ko-
JINYECTBO XWUAKOrO peareHTa B peakUMOHHYI0 CMeCh, \
He Jornyckas pasrepmeTu3aumu npubopa; 3 — émko-
CTv (Hacaaku) ANs XUAKUX peareHToBs (nornotute-
nen); 4 — konnaku; 5 — émkocTb (Hacagka) ans Cbl-
Ny4nx peareHToB

Mpwv NpaBWbHOW 3KCNyaTaumMmn npubopa AEMOHCTpaLMS CTaHOBUTCS ya0bHOM 1 6e3onac-
HOW. Ha npoBeaeHMe OMnbITOB TPATUTCS 0KOMO 3—6 MUHYT. XOpoLuasl BU3yasbHOCTb SIBNSIETCS
NPenMMyLLecTBoM 3Toro npubopa. Tak Kak npy AeMOHCTpauMn OAHOBPEMEHHO MPOXOAST He-
CKONbKO peakuui, BaXkHO NpaBW/IbHO OpPraHn30BaTh HabMIOAEHMS YYaLMMKUCS 3a NPOTEKato-
WwyMK npoueccamu. LienecoobpasHo 3anucaTb Ha AOCKE Ha3BaHWs Unun OpMySibl peareHTos,
HaxXoAAWMXCA B MOrNMOTUTENbHbIX CKNSAHKAX. 10 OKOHYaHUK ONbITa HYXXHO CPaBHUTbL UCXOAHbIE
PacTBOpPbI BELLECTB M Pe3yNbTaThbl UX NPEBPaLLEHWI.

AMNXP MOXHO NPUMEHSTb Ha pa3HbIX 3Tanax obyyeHus — Npu U3y4eHUn HOBOro MaTepua-
Na, NOBTOPEHUM W 3aKpennieHnn, 0606LEHMN U CUCTEMATU3ALMM 3HAHMI ydalmxcs. B 3aBucu-
MOCTU OT Npoduns obyyaeMblx, LeNen ypoka, YPOBHSI 3HAHWUS YYaLLMXCS BO3MOXHbI pa3nny-
Hble BapyaHTbl MOCTAHOBKM 3KCNepuMeHTa 1 Bbibopa pearupytowmx sewwects. OaHaKo npu m3-
YYEHUM CBOMCTB BELECTB HE CNeayeT OrpaHMuMBaTbCst TOJSIbKO 3SKCMEPUMEHTOM C
ucnonb3oBaHeM AMXP. MHorve augakTuyeckue uenu MoryT ObiTb AOCTUTHYTbI TOMBKO AEMOH-
CTpaumel OnbITOB B TPaANLIMOHHON opMe.

MpumMeHeHue AMXP He orpaHNYMBaETCS BbILEOMMUCAHHbIM 3KCNepuMeHTOoM. Mpubop yao6-
HO MPWUMEHNTb NpW AEMOHCTPAUMM CBOMCTB Anokcuaa asoTa (IV), metmunamuHa, 6poma, npu
(hpaKLMOHHOW neperoHke HedTU. B LENsSX 3KOHOMUM BPEMEHM €F0 MOXXHO UCMONb30BaTh MNpW
U3yYEHWUN CBOWCTB yrnekucnoro rasa. AMNXP noaxoauT Ans nonyyeHus 6e3BOHON a30THOM
KMCNoTbl, 6poMbeH301a, HUTPOBEH30Ma U APYTMX COEANHEHW.
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Mpubop dns deMoHCcMpayuu 3a8UCUMOCMU CKOpocmu
XUMUYeCKUx peakyulli om pas/iu4dHbIX hakmopos nc-
MONb3YOT NPU U3yYeHUN TeMbl «CKOPOCTb XMMUYECKOW pe-
akuum» 1 TennoBoro addekTa XUMUYECKUX peakumni. Mpu-
60p OaéT BO3MOXHOCTb 3KCMEPUMEHTANbHO MCCef0BaThb
B/IMSIHWE Ha CKOPOCTb XMMMUYECKMX peakumn chneayrowmx
(baKTOpOB: MPUPOALI pearnpylowwmX BELeCcTB, KOHLEHTpa-
LMW pearnpylowwmx BewecTs, Naowaan rpaHuubl pasgena
(a3 B reTeporeHHbIX cuctemMax (MoBEPXHOCTU COMPUKOCHO-
BEHWSI MeXAy pearvpyrowyMi BewecTBaMmu), Temneparypbl,
KaTanusartopa, MHrmbuTopa.

Puc. 4. MNpn6op ans AEMOHCTPALMK 3aBUCUMOCTU CKOPOCTU XM-
MUYECKUX PEaKLMI OT pa3indHbIX (hakTopoB: 1 — noacTaBka;
2 — cocyabl JlaHaonbTa; 3 — MaHOMeTpuYeckue Tpybku

Mpubop COCTOUT U3 MOACTABKM, Ha KOTOPOW 3aKPEnNeHbl ABE MaHOMETPUYECKME TPYBKK,
KOTOpbIE COEAMHSAIOTCA C COCYAaMM JIaHAOMNbTa C MOMOLLbIO MNACTUKOBOI TPYBKM C Npobkamm
(puc. 5). Mexay MaHOMETPUYECKUMU TpYOKaMM Ha MaHENM HaHeCceHa Wkana Aans HabnoaeHus
YPOBHSI XWAKOCTN B TPybKax. OKpaLLEHHO XUAKOCTbIO MOXET 6bITb PacTBOp Nl06Oro Kpacu-

Tensa B BOAE.

Munemka-do3amop — npucrnocobneHve, Mcnonb-
3yemoe B nabopatopun ansi oTMEpUBaHuUS onpeae-
NEHHOro 06bEMA XMAKOCTU. MNNNETKM BbIMYCKAKOTCS
NnepeMeHHOro 1M NocTosiHHoro obbéma. B komnnek-
Tbl 060pyAOBaHMS ANS MEAULMHCKMX KNacCoB BXO-
AST yAobHble MUMNETKU-A03aTOpbl OAHOKAHAMNbHbIE,
MO3BONAOLLME HACTPOUTb HEOOXOANMbIA 06BEM OT-
BMpaemMor XMAKOCTU B TPEX Pas3fIMYHbIX AManaso-
Hax (puc. 6). icnonb3oBaHWe COBPEMEHHbIX TEXHO-
NOTUA N LBETOBOW KOAMPOBKWU AMana3oHa A03Upo-
BaHMS [OAET BO3MOXHOCTb KaYeCTBEHHO, TOYHO,
6e30MacHO BbINONHATL NUMNETUpoBaHue. MuneTku
NMEIOT CMEHHbIE NNAaCTUKOBbLIE HAKOHEYHWKM,

Puc. 5. [lvneTkn fo3aTopbl OAHOKAHA/bHbIE NepeMeH-
Horo o6béma: 1 — 1—10 mn; 2 — 100—1000 mkn; 3 —
10—100 mkn.

baHa KOM6UHUPOBAHHAA NPe[Ha3HayYeHa ANl HarpeBa CTEKNSAHHBIX U (hapdopoBbIX
COCYyA0B, koraa TpebyeTcs co3aaTh BOKPYr HarpeBaeMoro cocyaia paBHOMEpHOe TeMne-
paTypHoe rnone, n3bexaTtb UCNOJb30BaHWUsSI OTKPLITOro MiaMeHN U packaiéHHOMN 3Mek-
Tpuueckoi cnupanu (puc. 7). Kopnyc KOM6UHMPOBaHHOM 6aHK caenaH M3 antoMUHKS.
YKnaKocTHas YacTb KOMBMHMPOBAHHOM 6aHW 3aKPLIBAETCA KOMbLAMM PasfIyHOro Ana-

MeTpa.

12
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Puc. 6. baHsi kOMbUHMpPOBaHHas nabopatopHas. A — BoasHas 6aHs. b — necyaHas 6aHs

[ns HarpesaHunsa cocynos Ao 100 IC B ka4ecTBe TENMOHOCUTENS UCNONL3YIOT BOAY, KOraa Tpe-
byeTcs co3aatb 6onee BbICOKYIO TeMnepaTypy, NPUMEHSIIOT CONeBble pacTBOpPbI. TennoHocuTe-
neM MoxXeT 6biTb muuepuH. OH obecneunBaeT uHTepsan Temnepatyp ot 60 ao 180 iC. Bbiwe
3TOW TeMnepaTypbl IMULEPUH HAaYMHAET pa3naraTbCsl M AbIMUTL. 1 HarpeBaHus 4o 6onee BbiCo-
KMX TemMnepaTtyp UCNoNb3ytoT UMAKHAPOBOE MAcio MM CMnnkoHoBoe. bonee 6esonacHo uc-
MoMb30BaTb ANS HAMNOHEHUs! 6aHb CyXOW MENKO3EPHUCTLIM Necok. OaHaKo NecoyHble 6aHm npo-
rpeBaloTCs HepaBHOMEPHO. B coCcTaB KoMniekTa BXOAWUT CUTO A1 MPOCENBAHNS PEYHOrO necka.
WcTouHMKOM Tenna ans KOMOUHMPOBaHHOW BaHK SBNSIOTCS 3NEKTPUYECKUe NANTKK C 3a-
KPbITOM CrMpanbio.

CnpaBOYHMUK

Mpu6op da1 nonyyeHus 2a308 UCNONb3YETCSA AN NOMyHYEHNUS HEOOMbLLUMX KONUYECTB
ra3oB: BOAOPOAa, kKucnopoaa (M3 nepokcuaa BOAOPOAa), YrIeKMUCIOoro rasa.

)

L

" -
\
\

e
e

T!f

\)

-\\:?\5

Puc. 7. Npubop ana nonyyeHus n cobupaHus rasos
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Q? KBAHTOPUYM XUMUS

NpuMmepHas pabouyas nporpaMma no XMMuun Qs
8—9 knaccoB ¢ ucnosibzoBaHneM 06opynoBaHus
«LLIKO/IbHOro KBAaHTOPpUyMa»

Ha 6a3e «lLkonbHOro kBaHTOpMyMa» obecneyuBaeTcs peanu3aums obpasoBaTeNbHbIX
NporpamMM ecTeCTBEHHO-Hay4YHOWN M TEXHOMOMMYECKON HanpaBEHHOCTH, pa3paboTaHHbIX B CO-
OTBETCTBUM C TpeboBaHMSIMM 3aKOHOAATENLCTBA B Chepe 06pa3oBaHMS M C YH4ETOM peKOMeH-
Aaumn ®egepanbHoro onepaTtopa y4ebHoOro npeamera «Xumus».,

Obpa3zoBaTtenbHasi NporpamMma no3BoNsSieET MHTENPUMPOBaThL peanulyemble Noaxoabl, CTPyK-
TYpPY M cofepXxaHne npu opraHu3aumm obyyeHns xummmn B 8—9 knaccax, BbICTPOEHHOM Ha ba-
3e Ntoboro u3 JoCTynHbIX y4ebHo-MeToanyecknx komnnekcos (YMK).

Mcnonb3oBaHWe 060pyaoBaHus «LLIkonbHOMO KBAHTOpUYMa» npu peanv3aumun aaHHou Ofl
NO3BOJISIET CO3AaTb YC/I0BUS:

* N5 paCLUMPEHUNS COAEPXKAHMS LWKObHOMO XMMUYeCKoro obpasoBaHus;

¢ ANsl NOBbILEHMS NO3HaBaTE/IbHOM aKTUBHOCTM 06YYatoLLMXCS B €CTECTBEHHO-HAY4YHO

obnactu;

o ANS pa3BUTUSI IMYHOCTM pebEHka B mpouecce 0bydYeHus XUMWUWU, ero CnocobHOCTEN,

(hopMMUPOBaHMS 1 YAOBNETBOPEHMS COLMANBHO 3HAUYMMbIX MHTEPECOB U MOTPEOHOCTEN;

o Ans paboTbl C 0AAPEHHBIMM LKOSIbHUKAMK, OpraHM3aumnmn UX pa3suTis B pasinyHbIX 06-

nactax obpasoBaTenbHON, TBOPYECKON AEATENBHOCTU.

MnaHupyembie pe3ynbTaTbl 0CBOEHUA yyebHOro npeamera xumMnmn
C ONMUCAHNEM YHMBEpPCaJibHbIX y4ebHbIX AedCTBUM, AOCTUraeMbIX
o6yuarowmmmcs

Jlu4HOCMHbIE pe3y/ibmamal

Ob6yuyarowulica noay4um BO3MOXHOCMb 018 (hOPMUPOBAHUA CedyrWUX UYHOCM-
Hbix YY/:

¢ onpeaeneHue MOTMBALMW U3yyeHus yyebHoro mMatepuana;

* OLEHVBaHWe yCcBaMBaeMoro y4ebHoro Matepuana, UCXoAs M3 COLMANbHbBIX U JIMYHOCT-
HbIX LLEHHOCTEMN;

* MOBbILEHKEe CBOEro 06pa3oBaTeNIbHOrO YPOBHS U YPOBHS FOTOBHOCTU K U3YYEHUIO OC-
HOBHbIX MCTOPUYECKMX COOBITWIA, CBSA3AHHbIX C UICTOPUEN Pa3BUTUS XMMUM 1 0BLLECTBa;

¢ 3HaHWe NpaBui NOBEAEHMS B YPE3BbIYANHBLIX CUTYaLMSIX;

¢ OLeHMBaHME COLMaNbHOM 3HAYMMOCTM NPOECCHI, CBS3aHHBIX C XUMUEN;

* BflageHve npasunammn 6e3onacHoOro obpalleHns ¢ XMMMYEeCKMMK BellecTBamMm 1 obopy-
LO0BaHWEM, NPOSIBNEHNE SKONOTUUECKON KYNbTYpbl.

MemanpedmemHbie pe3y/ibmamsi

PezynsmusHbie
Obyuyarowulica nosy4um B03MOXHOCMb 018 (POPMUPOBAHUA CAedVIOWUX peayiamus-
Hbix YY/:
¢ LiefienonaraHune, BKYas MOCTAHOBKY HOBbIX LieNiei, NpeobpasoBaHne NpaKTUYeCcKou
3a/lauM B MO3HaBATE/bHYI, CaMOCTOSITENbHbIA aHaNU3 YCMOBUIA JOCTUXKEHWUS LIENN Ha OC-
HOBE YYETa BbIAENEHHbIX YYUTENEM OPUEHTUPOB AENCTBUSI B HOBOM y4ebHOM MaTepuane;
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KBAHTOPHMNYM

3
Py

MNaHMpOBaHWE MyTU AOCTWXEHUS Lienen;

YCTaHaB/NMBaHWE LIENIEBbIX MPUOPUTETOB, BbIAENEHWE anbTEPHATMBHBLIX CMOCO60B AOCTM-
XEHUS Luenu v Bbibop Hanbonee addhekTMBHOrO cnocoba;

YMEHWE CaMOCTOSITENIbHO KOHTPONMPOBaTb CBOE BPEMSI U YNPaBNsTb UM;

YMEHWE NPUHMMaTb PELIEHNS B NPOBIEMHON CUTYyaLuK;

MOCTaHOBKA Y4YeOHbIX 3afay, COCTABNEHME MNaHa M NOCNefoBaTENbHOCTY AENCTBUN;
opraHu3auus paboyero Mecta npw BbIMOHEHNN XMMUYECKOTO 3KCMEPUMEHTa;
MPOrHO3MPOBaHNE Pe3yNbTaToB 0OyYeHUs, OLIEHMBAHWE YCBOEHHOTO MaTepuana, OLeHKa
KauyecTBa M YPOBHSI MOJTYYEHHBIX 3HAHWIM, KOPPEKLMS NNaHa 1 crnocoba AencTBus npu
Heob6xoanMOoCTW.

[lo3HasameibHbIe

Obyyarowulica nosly4um 803MOXXHOCMb 019 POPMUPOBAHUSA CAedYUjUX NO3Hasame/lb-
HbiIx YY/:

MOWCK W BblaeneHne MHbopMauuy;

aHanu3 ycnosui u TpeboBaHuin 3agayu, BbI6op, ConocTaBneHne 1 060CHOBaHMe Crnoco-
6a peleHns 3agaun;

Bblbop Hanbonee 3hdeKTUBHLIX CNOCOBOB peLLeHNs 3a4ayun B 3aBUCMMOCTM OT KOHKPET-
HbIX YC/IOBUN;

BblABWXEHNE 1 060CHOBaHME rMnoTesbl, BbIGop cnocoba eé npoBepky;
CaMOCTOSITENIbHOE CO3[aHWNE anropuTMa AESTENBHOCTM MPU pelleHnn npobnem TBopye-
CKOro M MOMCKOBOrO XapaKTepa;

YMEHUS| XapaKTepu30BaTb BELLECTBA MO COCTaBY, CTPOEHUIO M CBOMCTBAM;

OMUCbIBaHWE CBOWCTB: TBEPAbIX, XMAKMUX, ra3000pa3HbiX BELECTB, BblAENEHNE UX Cylle-
CTBEHHbIX NPU3HAKOB;

“3006paXkeHne CocTaBa NPOCTENLLMX BELLECTB C MOMOLLBI XMMUYECKMX DOPMYN U CyLL -
HOCTW XMMUYECKMX peakLMii C NOMOLLbIO XMMUYECKUX YPaBHEHNN;

npoBeaeHne HabnioAeHnn, onucaHWe MpU3HAKOB W YCIIOBUM TEYEHWUS XMMUYECKMX peak-
LMK, BbINOSIHEHWE XMMUYECKOrO 3KCMEPUMEHTA, BbIBOAbI HA OCHOBE aHanM3a Habntoge-
HWI 3@ 3KCMEPUMEHTOM, peLeHne 3aa4, NoyYeHNe XMMIUYECKON MHdopMaLmmn 13 pas-
JIMYHBIX UCTOYHMKOB;

YMEHMe OpraHu30BbIBaTb UCCNEA0BaHME C LiEbI0 NPOBEPKM TMNOTES;

yMeHue fenaTb YMO3aK/oueHns (MHAYKTMBHOE W MO aHanorum) u BbiBOAbI;

yMeHVe 06bEKTMBHO OLEHMBATb MH(OPMaLMIO O BELLECTBAX M XMMUYECKMX MpoLeccax,
KPUTUYECKM OTHOCUTLCA K NCEBLOHAYYHOW MH(OPMaLIMK.

KoMMVHUKamusHbIe

O6yyaroujutica noslyyum B03MOXHOCMb 01 (HOPMUPOBAHUA Ce0yuux KOMMYHUKamus-
Hbix YY/:

MOMHOE M TOYHOE BblPaXXEHNE CBOMX MbICNEN B COOTBETCTBUM C 3aa4aMu 1 YCIOBUSMU
KOMMYHUKaLMK;

afieKBaTHOE MCMOoSb30BaHMe peyeBbiX CPeACTB AM1s yHacTusl B AUCKYCCUM M apryMeHTa-
LMW CBOEN NO3WUMK, YMEHWE NPEACTaBNsATb KOHKPETHOE COAepXaHMe C COObLIEHNEM
€ro B MMCbMEHHOMN W YCTHOW hopMe, onpeaeneHue crnocoboB B3aMMOAENCTBUS, COTPYA-
HWYeCTBO B NoUcke n cbope nHbopmaumm;

yyacTue B Ananore, naaHMpoBaHue obLwmx cnocobos paboTbl, NPOSIBEHNE YBAXUTESb-
HOrO OTHOLLUEHUS K APYIMM y4YalumMMCs;

ONMCaHWe COAEPXaHWsI BbIMOSIHAEMbIX AEACTBUIA C LENbIO OPUEHTUPOBKK B NpeaMeT-
HO-MpPaKTUYECKON AEATENBHOCTY;

YMEHNS YYNTbIBATb PasHble MHEHWS U CTPEMUTBCA K KOOPAMHALMM Pa3nnyHbIX NO3ULMA B
COTPYAHMYECTBE;
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(opMynMpoBaTb COBCTBEHHOE MHEHME W MO3ULMIO, apryMEHTUPOBaTb U KOOPAMHUPO-
BaTb €€ C No3nUMsMM NAapTHEPOB B COTPYAHNYECTBE Npu BbipaboTke 06Lero peweHuns B
COBMECTHOWN AEATENBHOCTH;

OCYLLECTBNIATb B3aUMHbIA KOHTPO/b M OKa3blBaTb B COTPYAHWUYECTBE HEODXOAMMYO B3au-
MOMOMOLLb;

nnaHnpoBaTtb 0b6uwme cnocobbl paboTbl; OCYLWECTBASATL KOHTPOSb, KOPPEKLMIO, OLIEHKY
JeNCTBUI NApTHEPA, YMETb YoexxaaTb;

MCMNonb30BaTb aeKBaTHbIE S3bIKOBblE CPeACTBa AN 0TObpaXxeHUst CBOMX YYBCTB, MbIC-
nen, MOTUBOB M NOTPEbHOCTEN; 0TOBpaxaTh B peun (onuncaHue, 0b6bICHEHUE) coaepXa-
HME COBEpLUAEMbIX AENCTBUM, Kak B (hOpMe rPOMKOMN COLMANN3NPOBAHHON peun, Tak 1 B
(opMe BHYTPEHHEN peuu;

pa3BMBaTb KOMMYHMKATUBHYIO KOMMETEHTHOCTb, MCMOMb3ys CPeACTBa YCTHOW M MUCh-
MEHHOW KOMMYHMKaLMW npu paboTe ¢ TekCTaMu yyebHuKa W [OMONHUTENbHON NUTEepaTy-
POii, CnpaBOYHbIMM Tabnuuamm, NposiIBNSTb FOTOBHOCTb K YBAXEHUIO MHOW TOYKU 3PEHMS
npu 06CyXAEHUM PE3YNbTATOB BbINOHEHHOW PaboThl.

[lpedMemHble pe3y/iibmambl

Obyuyarowulics Hay4yumcs:

MPUMEHSTb OCHOBHbIE METOAbI MO3HAHWS: HabNOAEHWe, U3MEPEHWE, SKCMEPUMEHT;
ONUCbIBaTb CBOWCTBA TBEPAbIX, XUAKUX, ra3000pa3HbiX BELLECTB, BblAENSs MX Cylle-
CTBEHHbIE MPU3HAKW;

PacKpbIBaTb CMbIC/T 3aKOHa COXPaHEHUS MacChbl BELLECTB, aTOMHO-MOEKYISPHON Teo-
puu;

pa3finyaTb XMMUYECKME U DU3NYECKME SIBNIEHUS, Ha3biBaTb NPU3HAKM M YCNIOBKS NpoTe-
KaHUSt XMMUYECKUX peakLnii;

cobntoaaTb nNpaBuna 6e3onacHon paboTbl Npy NMPOBEAEHUU OMbITOB;

NoNb30BaTbCA NabopaTopHbIM 060PYA0BAHMEM U MOCYAOMN;

nonyyatb, cobupaTb ra3oobpasHble BELEeCTBa U pacrno3HaBaTb WX;

XapaKTepu3oBaTb (DU3NYECKME U XMMUYECKME CBOWCTBA OCHOBHbIX KAcCOB HEOpraHuye-
CKUX COEAMHEHWW, NPOBOAWUTL OMbITbl, MOATBEPXKAAMOLME XMMUYECKME CBOMCTBA M3YYeH-
HbIX K/TaCCOB HEOPraHNYECKNX BELLECTB;

PacKpbiBaTb CMbIC/T MOHSTUSI «PacTBOP», BbIYMUC/SATb MACCOBYIO A0 PacTBOPEHHOMO
BELLECTBA B pacTBOpe, FOTOBUTb PacTBOPbI C ONpeAenéHHOM MaccoBOW Aonen pac-
TBOPEHHOIO BELLECTBa;

XapaKTepu30BaTb 3aBUCUMOCTb (M3MYECKMX CBOWMCTB BELLECTB OT TWUMa Kpuctanimye-
CKOW peLéTKM, ONPeaensTb BUA XMMUYECKON CBA3N B HEOPraHUYECKUX COEANHEHUSX;
PacKpbIBaTb OCHOBHbIE MOJIOXEHMS TEOPUM INEKTPOUTUYECKON ANCCOLMaLMM, COCTaB-
NSTb YPaBHEHWUS! 3NEKTPOSIUTUYECKON AMCCOLMALIMM KUCNOT, LIENOYEN, coneit n peakumii
WOHHOro 0bMeHa;

PacKpbIBaTb CYLYHOCTb OKUC/IUTENIbHO-BOCCTAHOBMUTESbHBLIX PEAKLMIA, ONPeaensiTb OKUC-
NATENb U BOCCTAHOBUTESb, COCTABNSATb YPABHEHWUS OKUCIIUTENbHO-BOCCTAHOBUTENbHBIX
peakLui.

Ha3blBaTb (PAKTOPbI, BAMSIOLIME HA CKOPOCTb XMMUYECKOW peakLmu;

XapaKTepu30BaTb B3aMMOCBSI3b MEXAY COCTAaBOM, CTPOEHMEM M CBOWCTBAMM HeMeTan-
NTOB 1 METAJNOB;

MPOBOAMTbL OMbITbl MO MOMYYEHUIO U U3YUYEHMIO XMMUYECKMX CBOMCTB Pa3NNYHbIX Be-
LLeCTB;

rpamMOTHO 06palLaThCs C BELLECTBAMU B MOBCEHEBHOMN XXU3HMW.
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O6yyarowulics Noy4uUm B03MOKHOCMb HAYYUMbCS:

BblABUraTb M MPOBEPSTb IKCNEPUMEHTANBHO FMUMOTE3bl O XMMUYECKMX CBOWMCTBAX Be-
LLIECTB Ha OCHOBE UX COCTaBa U CTPOEHMS, UX CNIOCOBHOCTM BCTYNaTb B XMMUYECKME pe-
aKLUMK, 0 XapaKTepe 1 NPOAYKTaX Pa3fINUHbIX XMMUYECKUX PEaKLNN;

XapaKTepu30BaTh BELLECTBA MO COCTaBY, CTPOEHWIO U CBOWCTBAM, YCTaHaBMBATb NpU-
YMHHO-CNEACTBEHHbBIE CBSA3M MEX/Y AaHHbIMU XapaKTEPUCTUKAMM BELLECTBA;
COCTaBNATb MOMEKYNSIPHbIE U MOJMHbIE MOHHbIE YPaBHEHUS MO COKPALLEHHBIM MOHHbBIM
YPaBHEHUSIM;

NPOrHO3MpPOBaTb CNOCOBHOCTb BELLECTBA NPOSIBAATb OKUCIMTENbHBIE UM BOCCTAHOBM -
Te/bHble CBOWCTBA C YYETOM CTEMEHEN OKUCNEHUS SNIEMEHTOB, BXOAALMX B €ro COCTaB;
BbIABUIaTb ¥ NPOBEPATb KCNEPUMEHTANIbHO IMMNOTE3bI O Pe3yNbTaTax BO3AENCTBUS pas-
NNYHBIX PaKTOPOB Ha M3MEHEHME CKOPOCTM XMMUYECKOW peakuuu;

MCNONb30BaTb NMPUOOPETEHHbIE 3HAHUA AN 3KONOrMYECKM rpaMOTHOrO MOBEAEHUS B
OKpY>KatoLLen cpese;

MCMNONb30BaTb NPUOBPETEHHBIE KNOYEBBIE KOMMNETEHLUM NPU BbINOTHEHUI NPOEKTOB U
peLLeHnmn y4ebHo-nccneaoBaTeNbCKMX 3a4ay No U3y4YeHno CBOWCTB, CNOcoboB nonyye-
HWS U pacrno3HaBaHWUS BELLECTB;

06BEKTUBHO OLIEHMBATb MHGOPMALMIO O BELLECTBAX U XMMUYECKMX NMpoLeccax;
0CO3HABATh 3HAYEHME TEOPETUYECKUX 3HAHWUI MO XUMUK ANt NPaKTUYECKON AesTeNbHO-
CTW YeNoBeKa;

C03/1aBaTb MOAENM M CXEMbl AN PELIEHUS YYeOHbIX W MO3HABATENbHbIX 33Aay; NOHMMaTb
HeobxoanMOoCTb CoboAeHUS NpeanncaHnin, NpeaaraeMbiX B MHCTPYKLMSX MO UCMONb-
30BaHMIO NEKApPCTB, CPeACTB ObITOBOM XMMUK U Ap.

BaxxHo!

®opMbl KOHTpONA

KOHTpoNb pe3ynbTaToB 06yYeHUs B COOTBETCTBUM C AaHHoi Ol npoBoanTCcs B hopme
MUCbMEHHBIX W 3KCMEPUMEHTaNbHbIX paboT, npeanonaraeTcs NpPOBEAEHWE MPOMEXYTOM-
HOW W UTOrOBOM aTTECTALNN.

lMpomMexxymo4yHaa ammecmayus

[Ans oCyLIECTBNEHNSI NPOMEXYTOYHOMN aTTeCTaLMM UCTMOMb3YHOTC KOHTPOJIbHO-OLEHOYHbIE
MaTepuanbl, 0T6Op COAep)aHWs KOTOPbIX OPUEHTUPOBAH Ha NPOBEPKY YPOBHS YCBOEHWS CU1-
CTEMbI 3HaHWI U YMEHUIN — MHBAPUAHTHOIO SiAPa CoAEepPXaHWs AENCTBYOWMX 0bpa3oBaTenb-
HOM NMporpaMMbl Mo XMMKUK A5 061eo6pa3oBaTEbHbIX OpraHW3aLUmnid. 3aaaHnst MPOMEXYTOY-
HOM aTTecTauum BKNOYalOT MaTeEPUan OCHOBHbIX Pa3aesioB Kypca XMMUK.

BapuaHT paboTbl N0 TeMe «Teopusi 3MEKTPONIUTUYECKON AnCCOLMALMM»

1. K XopoLo pacTBOpMMbIM 3N1EKTPOANTaM OTHOCUTCS:

1) rMapokena LunHKa 3) cynbdug bapus

2) docdaT umHKa 4) kapboHaTt 6apusi

OtBeT:

2. Hanbonbluee 4yncno noHoB obpasyeTcs Npu pacTBOpeHUM 1 MOMb BeLLeCTBa:
1) xnopuaa kanus 3) xnopuaa xenesa (III)

2) xnopuaa bapus 4) cynbarta xene3a (III)

OtBeT:
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3. BcTaBbTe nponyLieHHoe CNoBo.

KOHLEHTPUPOBaHHLIA PacTBOP HEKOTOPOrO BELLECTBA HE MPOBOAMT 3NEKTPUYECKUN TOK.
Mpv fobaBneHnn K KOHUEHTPUPOBAHHOMY pPacTBOPY ABYKPATHOrO 06bEMa BOAbI 3NEKTPONpo-
BOAHOCTb pacTBopa HEMHOro ysenuuunacb. Mpu gobaeneHun BOAbl NEKTPOMPOBOLHOCTb
CHayana yBsenuuunacb, a 3aTeM TnepecTasa W3MeHATbCA. BelwectBo OTHOCUMTCH
K 3NEeKTPOoNnTaM.

4. B 1 n Boabl pacTBOpeHbl 1 MOsb xsiopuaa Kanus U 1 Monb nogmaa Hatpus. M3 Kakmnx
ABYX APYTUX CONEN MOXHO NPUroTOBUTbL PacTBOP TAKOrO e COCTaBa?

1) Xnopug HaTpus

2) Hutpart kanus

3) Woawna kanus

4) HuTpaT HaTpus

5) Cynbgat HaTpus

3anumMTe HoMepa BblbpaHHbIX OTBETOB.

OTBeT:

5. YcTaHOBWTE COOTBETCTBME MEXAY NPU3HaKaMKU peakuui U UCXOAHbIMU BELLECTBAMU: K
KaX10/ no3uummn, 0603HauyeHHon BykBoW, NoadbepuTe COOTBETCTBYIOLLYIO MO3MULIMIO, 0603Ha-
YeHHY0 umdpon.

NPU3HAK PEAKLIA NCXOOHbIE BELLLEECTBA

A) 1) KapboHaT HaTpu1si 1 consiHas KUCNoTa

~
\

B) 2) Xnopug meam (II) n ruapokeva kanus

B) 3) Cynbat xenesa (III) n rugpokeng HaTpus

4) KapboHaT HaTpusi 1 xnopua Kanbums

3anuwwuTe B Tabnuuy BblbpaHHble UMGPLI NOA COOTBETCTBYIOWMMKU ByKBaMM.

A|Bb|B

OTBeT:
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6. BbibepuTe ABa UCXOAHbIX BELLECTBA, B3aMMOAENCTBUIO KOTOPLIX COOTBETCTBYET COKpa-
LLEHHOE MOHHOE YpaBHEHME peaKkLmm

FeZ* + 20H- = Fe(OH);

1) FeO 3) FeCl, 5) Hz0
2) Fe 4) KOH 6) FeCls
3anuwuTte HOMEpa Bbl6paHHbIX OTBETOB.

OTBeT:

7. Tpy NpUMEHEHMM LUMHKA B Ka4yeCTBe MUKPOyaobpeHns ero BHOCSAT U3 pacyéTta 4 Kr Kpu-
cTannorugparta cynbdarta umHka ZnS04 - 7H,0 Ha rekTap.

CKOJTbKO 3TO COCTABMAET B MEPECUYETE HA UOHbI Zn*? 3anuLMTE YMCNO C TOYHOCTbBIO [10
uenbiX.

OTBeT: r.

8. YTo 0bLiero B pacTBopax, MMELMX KUCNOTHYt0 cpeay? (KpaTkuil OTBET.)

Kpumepuu oyeHusaHus pabomsi no Xumuu
BepHoe BbiNONHEHNE KaXxaoro 13 3agaHuin 1—3, 8 oueHunsaetca 1 6annom.
3a NOJHbIV NpaBUIbHbLIN OTBET Ha KaXKA0e U3 3aaaHuii 4—7 ctaBuTcs 2 6anna; ecnu aony-
LieHa oaHa owmnbka, TO OTBET oueHunBaeTca B 1 6ann. Ecnu gonyuieHsl ase n 6onee owmnbku
Wnn OTBETA HET, TO BbicTaBnseTcs 0 6annos.

Homep 3apaHus MpaBunbHbIK OTBET Homep 3apaHus MpaBunbHbIK OTBET
1 3 5 231
2 4 6 34*
3 cnabblii 7 906
4 13* 8 YKa3aHo Hanuuue
MOHOB BOAOPOAA

Mmoeosas ammecmayusa

[Ans oCyWwecTBNEHMS UTOFOBOM aTTecTaunn ncnonb3ytoTcst KMMbl, cogepaHue KoTopbix
OPWEHTMPOBAHO Ha NPOBEPKY YPOBHS YCBOEHWSI 3HAHWUI 1 ONpeaensieTcs cucteMon Tpebosa-
HUI K MOArOTOBKE BbIMYCKHUKOB OCHOBHOM LUKOSIbl. 9Ta CUCTEMA MHBAPWUAHTHA MO OTHOLLEHWIO
KO BCeM aencteyrowmm O no xummmn ans obueobpa3oBaTeNibHbIX OpraHu3aumin. 3aaaHus
WTOrOBOM aTTECTaLMM BKIOYALOT MaTEpPUan OCHOBHbIX Pa3fenioB Kypca XUMUH.

PaboTa cocTouT M3 ABYX YacTeit. Yactb 1 copepxut 19 3aaaHui ¢ KpaTKMM OTBETOM, Moapa-
3yMeBaloLLMX CaMOCTOSTENbHOE (DOPMYNIMPOBAHME U 3anNnCb OTBETA B BUAE YMCNa UK Nocne-
[A0BaTeNbHOCTUN Undp.

YacTb 2 coaepxuT 5 3agaHni: 3 3agaHns 3TOM YacTu NOAPa3yMEBaIOT 3amnucb pa3BEPHYTO-
ro OTBeTa, 2 3aJaHWs 3TOM YaCTV NPEeAnonaraloT BbIMOIHEHWE PEANbHOr0 XMMUYECKOro 3KCne-
pUMeHTa 1 opopMeHNe ero pesybTaTos.

* Topsnok cnefoBaHWs UMGp B OTBETE HE UMEET 3HAYEHMS.
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KoHmposibHO-oyeHo4YHble mamepuasbi
Bapuanm nucemenHol pabomsi 014 umozosol ammecmayuu
Yacmeb 1

OTBeTaMu K 3afaHusM 1—17 aBAsOTCA uMdpa uam nocnefoBaTenbHoCTb undp (Yacen).
OTBeTbl CHa4Yana ykaxuTe B TekcTe paboTbl, a 3aTteM nepeHecute B BJTAHK OTBETOB N° 1
crnpaBa OT HOMepa COOTBETCTBYIOLLEro 3aAaHuns, HaunMHas C NepBomn KneTouku, 6e3 npobe-
NOB, 3aNATbIX M APYrMX AONOMHUTENbHLIX CMMBOMOB. Kaxayto undpy nuwnTe B OTAENbHON
K/eToYKe B COOTBETCTBUM C NpUBEAEHHBIMM B 6i1aHKe 0bpasLamu.

1. Buibepute Ba BbICKa3biBaHWS, B KOTOPbIX FOBOPUTCS O MEAM KaK XMMWUYECKOM 3/IEMEHTE.
1) Meab pearmpyeT C X/10poM.

2) Meapb Npy HarpeBaHUM Ha BO3AYyXe OKUCISETCS.

3) CnnaBbl Mean ¥ 3010Ta UCMOMb3YIOTCS ANS U3rOTOBMEHUS OBENMPHBIX YKPALIEHWNA.

4) B coctaB 60pA0CCKON XMAKOCTU BXOAUT Mefb.

5) B cocTaB MeAHOW NaTuHbI BXOAWUT Mefpb.

3anuwmTe HoMepa BblIbpaHHbIX OTBETOB.

OTBeT:

2. Ha npvBeAEHHOM pUCYHKe M3o6pa>|<eHa MOA€ENb aTOMa XMMUYECKOIro 3JIEMEHTA.

(=)

3anuwuTe B Tabnuuy BennumHy 3apsiga sapa (X) atoma XMMUYeckoro afeMeHTa, Moaesb
KOTOPOro M306paxeHa Ha pUcyHke, n Homep rpynnbl (Y), B KOTOPOW 3TOT 3/1EMEHT pacnoso-
xeH B Mepuoanyeckoit cucteme [. . MeHaeneesa. ([ns 3anvcu oTBETa MCNonb3yiiTe apab-
cKue umdpsl.)

XY

OTBeT:

3. Pacnonoxurte B NopsaKe YBENUYEHUS SNEKTPOOTPULIATENBHOCTY XMMUYECKUE SNIEMEHTHI:
1) kncnopog 2) kpeMHui 3) doccop
3anuinTe HoMepa 3NEMEHTOB B COOTBETCTBYIOLLEM MOPSAKE.

OTBeT:

4. YCTaHOBMTE COOTBETCTBME MexAay (POpMyon COEANHEHMS U CTENEHBIO OKUCNIEHNS CEpbI
B 3TOM COEAMHEHMUM: K KaXKaoi no3uumm, 0603HauYeHHON BykBoW, noabepute COOTBETCTBYIO-
LLt0 NO3ULIMIO, 0603HAUYEHHYHO LUMdpOoN.
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®OPMYJTIA COEANHEHUA CTENEHb OKNCJITEHNA CEPbI
A) SO, 1)-2
b) CS; 2)0
B) H2S04 3) +4
4) +6
A|B|B
OTBeT:

5. /3 npeanoxeHHOro nepeyHst BbibepuTe [1Ba BELLECTBA C MOHHOMN CBSI3bIO.
1) LiCl

2) OF;

3) SO,

4) CaF;

5) H20

3anuwuTte HOMEpPa Bbl6paHHbIX OTBETOB.

OTBeT:

6. Kakve aBa yTBEpXKAEHUS BEPHbI 415 XapaKTEPUCTUKK KpeMHUa 1 docdopa?

1) DneKTpOHbI B aTOMe PacrosioXeHbl Ha TPEX 3NEKTPOHHbIX C10SIX.

2) CooTBeTCTBYIOLLEE NMPOCTOE BELECTBO CYLIECTBYET B BUAE YETHIPEXaTOMHbLIX MOSIEKY.
3) XMMUYECKUA 3NEMEHT OTHOCUTCS K MeTannam.

4) 3HayeHne 3NeKTPOOTPULLATENBHOCTU MeHbLLe, YeM Y docdopa.

5) XuMunyeckuit anemeHT 0bpasyeT BbiCLUME oKcuabl C 0bwen dopmynon 30;.
3anuwuTe HoMepa BblIbpaHHbIX OTBETOB.

OTBeT:

7. V13 NpeAnoXeHHOro NEPEYHS BELLECTB BbIBEPUTE OCHOBHbIN OKCU, 1 KUCTIOTY.

1) CaO

2) Mg(OH),

3) SO,

4) NaClO4

5) HCIO4

3anuwuTe B rnose OTBETA CHavyana HOMEP KUCNOTHOIro OKCKUAa, a 3aTeM HOMEP OCHOBAHUA.

OTBeT:

8. Kakve [1Ba 13 NepeyncrieHHbIX BELECTB ByayT BCTYNaTh B PEAKLMIO C OKCMAOM LIMHKA?
1) Fe(OH):

2) HNOs

3) 02

4) KOH

5 S

3anuimTe HoMepa BbIGPaHHbLIX OTBETOB.

OTBeT:
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9. YCTaHOBUTE COOTBETCTBUE MEXAY PearvpyoLMm BELWECTBAMM U NPoayKTaMu(oM) mx
B3aMMOAENCTBUSA: K KaXAoN no3uumm, 0603Ha4eHHON ByKBOW, noabepuTe COOTBETCTBYIOLLYIO
no3numnio, 0603HaAYEHHYIO LM POW.

PEATMPYIOLLME BELLIECTBA NPOAYKT(bl) B3AMUMOAENCTBUSA
A) Na20 +S0s 1) @ NaS04

B) NaOH +H>SO04 2) @ NaxS0s

B) Na + HxSO04(pa36.) 3) @ Na2S04 + H20

4) @ NaxSO4 + H>
5) @ Na2S0s + H20

3anuwwuTe B Tabnuuy BblbpaHHble UMGPbI NOA COOTBETCTBYIOWMMK ByKBaMM.

A|lb|B

OTBeT:

10. YcTaHoBMTE COOTBETCTBUE Mexay hOpMySoN BELLECTBA M peareHTamMu, C KOTOPbIMI 3TO
BELLECTBO MOXET BCTYNaTb B PEAKLMIO: K KaXaoW no3vumn, 0603HaveHHoN ByKBoM, noabepute
COOTBETCTBYIOLLYIO NO3ULMIO0, 0603HAYEHHYO LDPOi.

®OPMY/A BELLECTBA PEATEHTDI

A)S 1) Oz, H2SO4 (KOHU.)
B) ZnO 2) Fe, BaCl, (p-p)

B) CuSO4 3) NaOH, H2S04 (p-p)

4) N2, NaCl (p-p)
3anuwmnTe B Tabnuuy BblbpaHHble LUMGPbI NOA COOTBETCTBYIOWMMU ByKBaMM.

A|b|B

OTBeT:

11. A3 npeanoxeHHOro nepeyHs BoibepuTe ABe Mapbl BELECTB, MeXAY KOTOpPbIMM npoTeka-
eT peakums 3aMeLLeHus.

1) UMHK 1 consiHas kucnoTa

2) okeng yrnepoga (VI) v okeua HaTpus

3) oKCMA LUMHKA U CONsiHas KUCnoTa

4) xene30 n xnopug meam (II)

5) HaTpuiA M BOAOPOA,

3anuwuTte Homepa BblbpaHHbLIX OTBETOB.

OTBeT:

12, YcTaHOBMTE COOTBETCTBME MEXAY pearvpytowumMy BELECTBAMU W MPU3HAKOM NpoTeKa-
loLeN MEeXAY HUMU peakumu: K Kaxaon nosuumm, 0603HayeHHoM 6ykBowW, noabepute cOOTBET-
CTBYIOLLYIO MO3MLMIO, 0603HAYEHHYIO LIMGPOA.

PEATVPYIOLLUME BELLLECTBA MPU3HAK PEAKLIMNA

A) Na>CO3 1 H2S04 1) BbinageHue 6enoro ocagka
B) K.CO3 u CaCl, 2) BblaeneHue rasa

B) CuCl> n KOH 3) BbiNnaaeHwe ronyboro ocagka

4) BbinageHune byporo ocagka
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3anuwuTe B Tabnuuly BbibpaHHble UMdpbl NOA COOTBETCTBYIOWMMU ByKBaMM.

A|lb|B

OTBeT:

13. Bbibepute ABa BellecTBa, NpW MOMHOW Auccoumaumm 1 Monb KOTOpbIX 06pasyeTcs
3 MOJ1b @aHNOHOB.

1) HuTpaT Kanms

2) ruapokcuna bapust

3) xnopwua xene3a (III)

4) docdat kanus

5) cynbat antoMuHuS

3anuwuTe HoMepa BblbpaHHbLIX OTBETOB.

OTBeT:

14. BbibepuTe ABa UCXOAHbIX BELLECTBA, B3aMMOAENCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
LIEHHOE MOHHOE YPaBHEHME peaKLnK:

Cu?* + 20H- = Cu(OH), B

1) CuO 4) KOH
2) Cu 5) H,0
3) CuCl, 6) Fe(OH)3

3anuwute HoMmepa Bbl6paHHbIX OTBETOB.

OTBeT:

15. YcTaHOBWTE COOTBETCTBME MEXAY CXEMOW MpoLiecca, MPOUCXOASILLErO B OKUCIUTENb-
HO-BOCCTAHOBUTENbHOMN peakLmMn, U Ha3BaHWEM 3TOrO NPOLIECcca: K Kaxaon no3uumm, 0603Ha-
YeHHOM ByKBOM, NoAGepuUTe COOTBETCTBYHOLLYIO NMO3ULMIO, 0603HAYEHHYIO LI POW.

CXEMA TPOLIECCA HA3BAHWE MPOLLECCA
A) Fe?* il Fe3t 1) okucneHve

B) N= & N°B) 2) BOCCTaHOB/EHME

C+4 C+2

3anuwmTe B Tabnuuy BblbpaHHbIe LMbpPLl NO4 COOTBETCTBYIOWMMKU ByKBaMu.

A|lb|B

OTBeT:

16. /13 nepeuncneHHbIX CyXAEHWM 0 npaBunax paboTbl C BellecTBaMU B nabopatopun u
6bITY BbibepuTe BepHoe(ble) cyxxaeHue(s).

1) 3aXOKEHHYIO CMMPTOBKY HENb3si NMEPEHOCUTb C OAHOW MapThl Ha ApYryHo.

2) MNpy nonagaHuy Ha KOXY Kanesb KUCIOTbl HYXXHO 3abMHTOBATb 3TOT Y4acCTOK KOXM.

3) Mpw HarpeBaHuK pacTBopa NPOBUPKY C XUAKOCTLIO AepXaT nog yrioM 451 n Hanpaens-
tOT FOPNbILLKO B CTOPOHY OT NIt0AEMN.
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4) PaboTy C KOHLEHTPMPOBaHHLIMX PacTBOpPaMK LLENOYM CneayeT NpoBOAWUTb B PE3UHOBbLIX
nepyaTkax.

3anuwmnTe B none oTBeTa Homep(a) BepHOro(bix) cyxaeHusi(i).

OtBeT:

17. YCTaHOBUTE COOTBETCTBME MEXAY ABYMS BELLECTBAMU U PEAKTUBOM, C MOMOLLbIO KOTO-
pOro MOXHO PasNMYMTb 3TW BELLECTBA: K KaXaon no3uumu, obo3HaueHHoi BykBoi, noabepute
COOTBETCTBYHOLLYIO MO3ULMIO, 0603HAYEHHYIO LIMPPON.

BELLIECTBA PEAKTWB
A) KCI n BaCl, 1) NazS04
B) CuSO4 n CuCly 2) NaOH
B) Zn(NO3): 3) HCI

4) AgNOs

3anuwwuTe B Tabnuuy BblbpaHHble UMGPbI NOA COOTBETCTBYIOWMMI ByKBaMM.

A|lb|B

OTBeT:

Omsemom K 3adaHusam 18, 19 asnaemca yesoe Yucio uau KoOHeYyHas decamuyHaa opobeb.

3adaHus 18 u 19 8bINOIHAKMCA C UCNO/Ib30BAHUEM Cedyoue20 mekcma.

18. BbiumcnuTe B NpoLeHTax MaccoByto Aonto asota B ModeBuHe CO(NH2),. 3anuwmTe ymnc-
10 C TOYHOCTbIO A0 UenbiX.
OTBeT: %.

19. PactBop MoueBMHbI C MaccoBow aonen 0,1 % ucnonb3yercs B Ka4ecTBe BHEKOPHEBOM
MOAKOPMKM TOMATOB. Mpu NOAKOPMKAX Ha pacTeHus HaHocuTcs 20 1 a3oTa Ha 100 M2, CKosbKO
rPaMMOB MOYEBMHbI HY)XXHO 3aTPaTUTb Ha 3eMeJIbHbIN YYaCTOK TakoM NIOLWaAbo?

3anuLunTe YMCNO C TOYHOCTBIO A0 LenbiX.

OtBeT: r.

Yacms 2
20. Mcnonb3ys MeTod 3NeKTPOHHOro 6anaHca, pacctaBbTe KO3(dUUUEHTbI B YpaBHEHUN
peakumu, cxema KOTOpOV Takas
SO, + I; + H0 @ HI + H2S04
Onpepenure OKUCIUTENb U BOCCTAHOBUTESb.

21. [laHa cxeMa MpeBpaLLeHuin:
CaCl, @ CaCO3t  Xm@ Ca(OH)>

Hanuimte MonekynsipHble YpaBHEHUs peakLyid, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
yKasaHHble NpeBpalleHus. [ns nepeoro npeBpalleHns COCTaBbTe COKPALLEHHOE WMOHHOE YpaB-
HEHMe peakumu.
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22. lpu nobaBneHwn K pacTBOpY rMApOKCMAA Kanus ¢ MaccoBoi aoneit wenoun 10 % us-
bbiTka pacTtBopa HuTpaTa Meaun (II) obpasoBancs ocagok Maccoit 9,8 r. Onpenenute Maccy wuc-
XOAHOro pacTBOpa LLEOYN.

[lpakmuyeckaa 4acme

JlaH pacTBop cy/nbdaTa MarHusi, a Takxe Habop cneayoWwmx peakTUBOB: LIMHK; COJsiHas
KWCNOTa; pacTBOPbI FTMAPOKCMAA HATpUS, Xopuaa 6apust v HUTpaTa Kanus.

23. /cnonb3ysi TONbKO PeakTUBbl U3 NPUBEAEHHOMO NEPEYHS], 3aNULIMTE MOJIEKYNSIPHbIE
yPaBHEHUS ABYX peaKLMii, KOTOPbIE XapaKTEPU3YIOT XMMUYECKME CBOMCTBA Cy/bdaTa MarHus,
W YK@XXMTE NPU3HAKM MX NPOTEKAHMS (3anax rasa, LBET 0CaAKa UM pacTBopa).

24. TpoBeauTe XMMUYECKME peakuun Mexay CynbdaToM MarHus U BblbpaHHbIMK Belle-
CTBaMM B COOTBETCTBUM C COCTABNEHHbIMI YPaBHEHUAMI peakLmmK, cobnoaas npasuna TEXHNU-
K1 6€30MacHOCTU, NPUBEAEHHbIE B MHCTPYKLIMM K 3aAaHui0. MpoBepbTe, NPaBUIbLHO N YKa3a-
Hbl B OTBETE Ha 3aAaHune 23 NpU3HaKK1 NpoTekaHMs peakumit. Mpu HeobXoAMMOCTM AONONHUTE
OTBET W/ CKOPPEKTUPYITE €ro.

Kpumepuu ouyeHku

Cucmema oyeHusaHusa pabomsi N0 XumMuu
Yacmb 1

BepHoe BbiNoNHeHWe Kaxaoro w3 3aganuin 1—3, 5—8, 11, 13—16, 18, 19 oueHuBaeTcs
1 6annom.

3a MONHbIV NpaBUNbHbIA OTBET Ha KaXx/aoe w3 3aaaHui 4, 9, 10, 12 n 17 ctaButcsa 2 6anna;
ecnu gonylleHa oaHa ownbka, To OTBET oueHnBaeTcs B 1 6ann. Ecnv gonylweHsl ase n 6onee
OLWMBKM UNn OTBETA HET, TO BbicTaBnseTcs 0 6annos.

Homep 3apaHus MpaBunbHbI OTBET Homep 3apaHus MpaBunbHbI OTBET
1 45%* 11 14%*
2 155 12 213
3 132 13 35%
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43
10 132

* MopsafoK cnefoBaHus Ll,VICI)p B OTBETE HE UMEET 3HA4YEHUA.
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Yacmeb 2
Kpumepuu oyeHusaHus 8bIN0/IHEHUA 3a0aHuUl ¢ pa3sépHymbIM OMBemom

20. /cnonb3ys MeToA 3NeKTPOHHOro banaHca, pacctaBbTe KOIMUUMEHTbI B YpaBHEHUN
peakuun, cxema KOTopou
SOz + I + H20 @ HI + H2S04

OI'IDED,eJ'IMTe OKUCNNTENb U BOCCTAHOBUTEJTb.

Copep)xaHue OTBETa M YKa3aHUs N0 OLEHUBAHUIO Bannbl

JneMeHThbl OTBETa:

1) CocTaBneH 3NeKTPOHHbIA 6anaHc:

1|S™ — 2e @ S*°

1‘1;’ +2e @2l

2) PacctaBneHbl KO3 dUUMEHTbI B YPaBHEHUM peakLmu.

SO, + I; + 2H,0 = 2HI + H,S04

3) YkasaHo, uto SO, (M1 cepa B CTEMEHW OKUCIEHUS +4) SBNSETCS BOCCTAHOBUTENEM,
a o — OKUCIIUTENEM.

OtBet ﬂpaBMﬂbeIVI n I'IOJ'IHbIVI, BK/TIOYAET BCE HA3BaAHHbIE BbllLE 3IEMEHTDI

lMpaBunbHO 3anuncaHbl ABa 3M1eMeHTa OTBETa

lMpaBubHO 3anMcaH OAMH 3/1eMEHT OTBETa

Bce anemeHTHl OTBeTa 3anucaHbl HEBEPHO MM OTCYTCTBYIOT

W o~ |DNNlW

MakcumaneHbili 6ann

21./laHa cxeMa NpeBpaLLeHUI:
CaCl,mCaCO3 ¢ XmCa(OH)2

HanuwwuTe MOnekynsipHble ypaBHEHWSI peakuuii, C MOMOLLbI0 KOTOPbIX MOXHO OCYLIECTBUTb
yKa3aHHble npeBpalleHust. [ns nepBoro MpeBpalleHnsl COCTaBbTe COKPALLEHHOE MOHHOE YpaB-
HEHMe peakumu.

Cofep)xaHue OTBeTa M YKa3aHUsl MO OLEHMBAHUIO Bannbl

JNeMeHThbI OTBETa:

HanucaHbl ypaBHEHUSI peakuuit, COOTBETCTBYIOLIME CXEME
npeBpaLleHWii:

1) CaCl; + Na,COs = CaCOs + 2NaCl

2) CaCOs ! Ca0 + CO;

3) Ca0 + H,O = Ca(OH);

CoCTaBNEHO COKPALLEHHOE MOHHOE YPaBHEHWE NEPBOrO NPEBPALLEHMS:
4) Ca’* + CO? = CaCO3

OtBet I'IpaBIAJ'IbeIVI 7 I'IOJ'IHbII‘/Ji, BK/TIOYAET BCE Ha3BaHHbIE BbIWE 3NEMEHTbI

MpaBUMbHO 3anucaHbl TPK YPaBHEHWS peakLmm

I'IpaBMano 3anncCaHbl ABa YpaBHEHUA pPEaKLUK

MpaBWbHO 3aNMCaHO OAHO YPaBHEHWE peakLum

Bce ypaBHEHMs peakuuii 3anncaHbl HEBEPHO MM OTCYTCTBYHOT

ANl O| = | N|W| DN

MakcumansbHeil 6aan
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22, lMpu nobaBneHun K pacTBOpy rMApOKCMAA Kanus C MaccoBoi aoneit wenoun 10 % us-
bbiTka pacTtBopa HuTpaTa Meaun (II) obpasoBancs ocagok Maccoit 9,8 r. Onpenenute Maccy wuc-

XOAHOro pacrtBopa Leno4vu.

Coaep)xaHue oTBETa U YKa3aHMs NO OLlEHMBAHUIO Bbannbl

JnemMeHTbl OTBeTa:

1) CocTaBneHo ypaBHEHWE peakuuu:

2KOH + Cu(NO3), = Cu(OH), + 2KNOs

2) PaccunTaHO KONMYECTBO BeLlecTBa rMAPOKCMAA Kanus, 3aTpayeHHOro B pesynbraTe

peakumu:

n(Cu(OH)z) = m(Cu(OH)2) / M =9,8 : 98 = 0,1 monb

no ypasHeHuto peakuunm n(KOH) = n(Cu(OH),) - 2 = 0,2 Monb

3) OnpeneneHa Macca pacTBopa rMapoKCcuaa Kanums:

m(KOH) = n(KOH) * M(KOH) = 0,256 =11,2r

m p-pa = m(KOH) /2100 =11,2:10100 = 112 r

OTBET NpaBU/bHbINA W MOMHbIN, BKMOYAET BCE HA3BAHHbIE 3NIEMEHTHI 3

MpaBunbHO 3anucaHbl ABa U3 Ha3BaHHbIX BbIE 3/1EMEHTOB 2

MpaBWIbHO 3anNnCaHO OAHO M3 HA3BaHHLIX BbILLE 3/1EMEHTOB 1
MakcumaneHblili 6ann 3

anKmU‘-IeCKClFI yacme

[aH pacTBop xnopuaa xenesa (III), a Takxe Habop CNeayloLMX PEAKTUBOB: Mefb; CONMsHas

KWNC/10Ta, PacTBOpPbI TMAPOKCUAA HAaTpud, HUTpaTa cepe6pa n Xnopuaa Kanus.

23. Wcnonb3ys TONMbKO PeakTMBbI U3 MPUBEAEHHOrO NEPEYHS], 3anuLIMTe MONEKYNSPHbIE
YpaBHEHUS [ABYX PeaKLWMN, KOTOPbIE XapakTepU3yT XMMUYECKUE CBOMCTBA Xopuaa Xene-

3a (III), v yKaXxuTe NpuU3HaKy UX NPOTEKaHMUs (3anax rasa, LBET 0caaKka Miu pacTBopa).

Copaep)xaHue oTBeTa M yKa3aHMS NO OLlEHUBAHMWIO

Bannbl

JnemMeHTbl 0TBeTa:

CocTaBneHbl YpaBHEHUS ABYX PeaKuWii, XapaKTepU3YHILMX XMMUYECKME
cBoWcTBa xnopuaa xenesa (III), u ykasaHbl NpU3HaKM UX NPOTEKAHUS:

1) FeCls + 3AgNOs = Fe(NOs)3 + 3AgClE

2) BbinageHne 6enoro TBOPOXMUCTOrO 0CaaKa;

3) FeCl; + 3NaOH = Fe(OH)3a + 3NaCl

4) BbinageHue byporo ocaaka

OTtBet I'IpaBMJ'IbeIl‘/JI n HOﬂHbIﬁ, BK/TIOYAET BCE Ha3BaHHbIE IIEMEHTHI

lpaBUNbHO 3anucaHbl TP 3N1eMEeHTa OTBETA

I'IpaBMano 3anncaHbl ABa 3N1EMEHTA OTBETA

lpaBMNbHO 3annCaHO OAWH 3/IEMEHT OTBETa

Bce aneMeHTbl 3anuncaHbl HEBEPHO WU OTCYTCTBYIOT

MakcumaneHbili 6ann

ANl O~ | N W] D
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Qv KBAHTOPUYM XUMUS

24, NpoBeanTe XMMMYECKMe peakumm Mexay pactsopom xnopuaa xenesa (III) n sbibpan-
HbIMM BeLLEeCTBaMMN B COOTBETCTBMM C COCTaBNEHHbIMW YpaBHEHMSIMK peakumm, cobntoaas npa-
BUNa TeXHMKM 6e3onacHocTu. MpoBepbTe, NPaBMIbHO M YKa3aHbl B OTBETE Ha 3ajaHue 23
NPWU3HaKM NPOTEKaHWs peakumi. MNpu HeobXxoAMMOCTM AOMOSTHATE OTBET MM CKOPPEKTUPYMTE
ero.

Coaep)xaHue oTBeTa M YKa3aH1s NO OLLeHMBAHUIO bannbi

XUMUYECKMI 3KCMEPUMEHT BbINOSIHEH B COOTBETCTBUM C MHCTPYKLMEN

K 3agaHuto 24:

¢ 0T6Op BewecTB NpoBeAéH B COOTBETCTBMM C NMyHKTaMu 3.1—3.5 uHCTpyKuMK;

* CMelnBaHNe BELLECTB BbIMO/IHEHO B COOTBETCTBUM C MyHKTaMu 3.6—3.8 MHCTPYKLUMK

XUMUYECKMI 3KCMEPUMEHT BbINOMHEH B COOTBETCTBUM C NpaBuUNiaMu TeXHWKM 6e3onac- 2
HOCTU
MpaBuna TeXHWKM 6e30MacHOCTY HapylueHbl Npyu 0Tbope MK CMELIMBAHUM BELLECTB 1
MpaBuna TEXHWUKM 6e30MaCHOCTV HapyLeHbl Kak npu 0T6ope, Tak U MpU CMELUBaHWK 0
BelecTs

MakcumanbHeil 6ann 2

I'lpu HapyweHuu npasusl mexHuxku 6e3onacHocmu, Komopoe MoxXem HaHecmu quep6
3aOpOBbi0 CamMo020 3K3ameHyemoeo usiu apyeux Y4aCMHUKOB 3K3aMeHa, 3kcnepm 061-
3aH npeKkpamumsb 8bINOJIHEHUE 3KCnhepuMeHma o6yqafou4u~1cn.

MakcuMmanbHoe ynucno 6annoB 3a BbinosiHeHne pabortbl = 40
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SVHBXAIT0D

6¢

TemaTnyeckoe njaHupoBaHue

TeMaTUueckoe NIaHMPOBaHWe MaTepuana B 8 Kiacce

NO Tema CopeprkaHue Uenesasn Kon-so MnaHupyemble pe3ynbTaTbl Wcnonb3osanue
n/n YCTaHOBKa ypoKa yacoB obopynoBaHus

MeToabl no3HaHus | Mpaktnueckas pabota N2 1 | 3HaKOMCTBO C OCHOBHbIMU 1 YMeHue nonb3oBaTbCA Harpe- | [latunk Temnepa-

1| BXxammm. Kcnepu- | «M3yyeHne CTpoeHus nna- | MeToAaMu Hayku BaTeNbHbIMU Npubopamm Typbl (Tepmonap-
MEHTaNlbHble OCHO- | MeHW» HbIA), CNMPTOBKA
Bbl XUMUM
MeTogbl no3HaHus | JlabopaTopHbin onbiT NQ 1 3HaKOMCTBO C OCHOBHbIMU 1 Onpepensitb BO3MOXHOCTb JaTtunk Temnepa-

5 | BXuMun. dkcnepu- | «[lo kakow TemnepaTypsbl METOAAMM HayKu npoBeaeHns peakuuii u npo- | Typbl (Tepmonap-
MEHTaNlbHble OCHO- | MOXHO HarpeTb BELLeCTBO» LLeccoB, Tpebyowmx Harpe- | Hbli), CUPTOBKA
Bbl XUMUM BaHWS

3 | Metogbl nosHaHus | JlabopaTopHbiit onbiT N2 2 | [laTh NpeacTaBniequne o 1 YMeHue Bblbupatb npubopel | [atumk Temnepa-
B XMMUW. IKCNepu- | «M3MepeHne TeMnepaTypbl | TOYHOCTU U3MEPEHU und- ANsi NPOBEAEHWS W3MEPEHUN, | Typbl MNaTUHO-
MEHTaNlbHble OCHO- | KMMEHWS BOAbI C NOMOLUBIO | POBbIX AATYMKOB M aHasno- TpebyIoWwmX TOYHOCTM NOKa- | BbliA, TEPMOMETP,
Bbl XMUMUM AaTyMKa TeMNepaTypbl 1 roBbIX NpubOpoB 3aHuI aneKTpuyeckas

TepMOMeTpa» naMTKa

4 | Metoabl no3HaHusa | JlabopatopHbliit onbiT N2 3 | CdhopMupoBaTh npeacTas- 1 3HaTb npouecchl, NpoTekato- | [atunk Temnepa-
B XMMUW. SKcrepu- | «Onpeaenexve Temnepaty- | IeHUE O TemnepaType nnas- e npy NNaBneHun BewwecTs | Typbl (Tepmonap-
MEHTa/NbHble OCHO- | pbl MJIABNEHUS W KPUCTaN- | fieHus, 0bpaTMMOCTW nnas- 1 UX KpUcTannnsaumm HbIl)
Bbl XUMUU nv3aummn onosa» NEHWS N KpUCTanm3aumm

5 | NepBoHauanbHble | JlabopaTopHbi onbIT N2 4 | SkcnepuMeHTanbHOE onpe- 1 YMeTb 0T/IMYaTh BOAONPOBOA- | [laTumK 3nekTpo-
XUMUYecKune noHs- | «BogonposoaHas u auc- AeNeHune AUCTUNMPOBaH- HYI0 BOAY OT AWUCTWUINNPOBaH- | MPOBOAHOCTY,
TVS. YnCTble Bewe- | TMNMPOBaHHas BOAa» HOW 1 BOAONPOBOAHOMN BO- HOM, 3HaTb, NOYEMY ANs Npo- | LKUcdpPOBON Mu-
CTBa 1 CMecu Abl BEEHUS SKCMEPUMEHTOB UC- | KPOCKOM

MoNb3yoT AUCTUIINIMPOBAH-
HYI0 BOAY
6 | MNepBoHayanbHble | [JleMOHCTPALMOHHbINA IKC- M3yyeHune xumMmyeckux ss- 1 YMeTb oTAn4ath dusmnyeckue | JaTumk Temnepa-

XUMUYECKMNE MOHS-
™. dnsnyeckne un
XMMUYECKKe aBne-
HUS

nepumeHT N2 1 «Bbigene-
HWE W MOrnoLeHne Ten-
na — Npu3HaKk xMMmye-
CKOM peakuum»

JNIeHun

NPOLIECChI OT XUMUYECKUX pe-
aKLUUM

TYpbl NNATUHOBbLIN

BEUWUX

5
03
A

NWNRNdO1LHVEA



0€

SVIHBXAOT0D

lMpodosikeHue

Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n YCTaHOBKa ypoka yacoB o6opynoBaHus
7 | NepBoHayanbHble | [eMOHCTPALMOHHbIN 3KC- N3yueHne SBneHuii npu 1 3HaTb, YTO NpY NPOTEKaHWUK Mpubop ans onbl-
XUMUYECKME NOoHA- | nepuMeHT N2 2 «Pa3noxe- | pasnoXeHWUW CIIOXHbIX Be- peakumMin MONeKynbl BELLECTB | TOB C 3NEeKTpUYe-
Tns. MNpocTtbie u HWE BOAbl 3/1IEKTPUYECKUM LecTB pa3pyLLaKTCs, @ aTOMbI CO- CKVMM TOKOM
C/TOXHblE BeLle- TOKOM» XpaHATCA (4N BEWwecTB ¢
cTBa MONEKYNAPHLIM CTPOEHMEM)
8 | MepBoHayanbHble | [IEMOHCTPALMOHHBIN 3KC- | DKCMNEepUMEHTabHOE f0- 1 3HaTb POPMYIMPOBKY 3aKOHa | Becbl 3neKTpoH-
XUMMYeckune noHs- | nepumeHT NQ 3 «3aKoH Co- | Ka3aTenbCTBO AENCTBUS 3a- 1 YMEeTb NPUMEHSATb €ro Ha Hble
TUSA. 3aKOH COXpa- | XpaHeHus Macchl Be- KOHa MPaKTUKE NpU peLleHnn pac-
HeHWs Macchl Be- LecTBs» YETHbLIX 3a4au
Lecrs
9 | Knaccbl HeopraHu- | [IEMOHCTPaLMOHHBIN 3KC- | IKCNepuMeHTasbHO onpe- 1 3HaTb 06BLEMHYIO 40N CO- Mpunbop ans
YecKux coeauHe- nepumeHT NO 4 «Onpege- | AenuTb CofepXaHue Kuc- CTaBHbIX YacTeii Bo3ayxa onpeaeneHus co-
Hui. CocTaB BO3- | JIeHWE COCTaBa BO3ayxa» nopogja B Bo3gyxe CTaBa BO3Aayxa
Ayxa
10 | Knaccbl Heopranu- | Mpaktuyeckas pabota N2 2 | CHTE3 CONM U3 KUCNOTbI U 1 YMeTb NpoBOAMTL NpOCTEiA- Lincposoit Mu-
Yeckux coeanHe- «[MonyyeHne MeaHOro Ky- | OKCuaa MeTanna LUMe CUMHTE3bl HeopraHuye- KpocKon
HuK. CBOMCTBa nopoca» CKMX BELLECTB C MCNOMb30Ba-
KMCnoT HWEM MHCTPYKLMK
11 | PactBopsl NabopaTtopHbiii onbIT N2 5 | WccneaoBaTh 3aBUCUMOCTb 1 WmeTb npeactasneHve o pas3- | [aTtumk Temnepa-
«M3yyeHune 3aBUCMOCTH pacTBOPMMOCTM OT TEMMe- HOW 3aBMCMMOCTW pacTBOpW- | Typbl MAATUHOBBIN
pacTBOPVMMOCTM BeLLEeCTBa paTypsl MOCTM BELLECTB OT TeMmnepa-
OT Temneparypbi» Typbl
12 | PactBopbl NabopaTopHbiit onbIT N2 6 | Moka3aTb 3aBUCUMOCTb 1 YMeTb ucnonb3oBath Lndpo- | Lindposon mu-
«HabnoaeHue 3a pocTom pacTBOPMMOCTM OT TeMne- BOW MMKPOCKON Ans u3y4e- Kpockon
KpUCTannos» paTypbl HUS OPMbI KPUCTaNI0B
13 | PacTBopbl JlabopaTopHbiit onbiT N2 7 | ChopMUpoBaTb NOHATUS 1 MMeTb npeactaeneHue o pas- | [aTumk Temnepa-

«[MepecbILeHHbIN pac-
TBOp»

«pa3baBneHHbIN PacTBOP»,
«HaCbILEHHbIN PacTBOP»,
«NEPECHILLEHHbIN PAcTBOP»

JINYHOW HaCbILLEHHOCTU pac-
TBOpPA pacTBOPSIEMbIM BelLle-
CTBOM

TYpbl NNATUHOBbLIN

L7

NWRNdOL1LHVEM

BEUWUX



SVHBXAIT0D

TE

lMpodosikeHue

Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n YCTaHOBKa ypokKa yacos o6opyaoBaHus
14 | PacTBopebl MpakTnyeckas pabota N2 3 | CchopmmnpoBaTh NpeacTaB- 1 YMeTb onpeaensitb KOHUEH- [Jatumnk onTtuye-
«OnpepeneHne KOHLUeH- NeHne 0 KOHLeHTpauumn ee- TpauMI0 pacTBOpa, UCMoMb3yst | CKOM MIOTHOCTY
Tpauuu BeLLECTB KoJiopu- LIeCTBa U KOJIMYECTBEHHOM WMHCTPYKLUMIO
METPUYECKUM METOLOM» aHanunse
15 | Kpuctannoruapa- | JlabopatopHbiii onbiT N2 8 | CchopmMmupoBaTh NOHATHE 1 3HaTb CNOCcobHOCTb KpucTan- | [atumk Temnepa-
Tbl «Onpeaenenune Temnepaty- | «Kpucrannormgpat». nornapaToB paspyLuaTbcs TYpbl NNATUHOBbLIN
pbl Pa3NOXeHUs KpucTan- npu HarpeeaHuu
normgpaTa»
16 | Knaccbl Heopranu- | Mpaktuueckas pabota N2 4 | CdopmmupoBaThb npeacTas- 1 YmeTb onpeaensaTb pH pac- Aatumnk pH
YeCKunx coefmHe- «OnpegeneHne pH pactBo- | neHune o pH cpeapbl Kak xa- TBOpOB
HUM. OCHOBaHUs POB KMC/IOT U LLeNoyen» PaKTEPUCTUKN KUCNOTHO-
CTU pacTeopa
17 | Knacchl Heopranu- | JlabopatopHbi onbit N2 9 | CdhopMmpoBaTh NpeacTas- 1 MpuMeHsATL yMeHus no onpe- | [atumk pH
YeCKnx coefmHe- «Onpegenexue pH pas- neHue o wkane pH penenuio pH B npakTUyeckou
HUM. OCHOBaHUs NNYHBIX Cpea» AesATeNnbHOCTH
18 | Knaccbl Heopranu- | JlabopatopHbiii onbiT N2 10 | DkcnepuMeHTanbLHO AoKa- 1 MoHMMaTb cywHOCTb npouec- | [datuunk pH, ao-
YecKux coeauHe- «Peakuusi HeMTpanmsa- 3aTb XMMWUYECKME CBOWCTBA Ca HelTpanu3aumm u npume- | 3atop 06bEMa
HUN. XUMWUYECKME | LUMU», LEMOHCTPALIMOHHbIA | OCHOBAHWIA HSITb NPOLIECC HEWUTPanu3a- xuakoctu, 6ro-
CBOWCTBa OCHOBa- | 3kcnepumeHT N2 5 «Tenno- U1K Ha NpaKTUKe peTka, AaTUuK
HUI BOM 3(hPeKT peakuum TemnepaTypbl
rMOpoKCUAa Hatpus C yrie- NIaTUHOBLIN,
KWCIbIM razom» AaTYmMK aasne-
HWUS, MarH1THas
MeLlanka
19 | XvMunyeckasi cBsi3b | [E€MOHCTPALIMOHHBIN MNokasaTb 3aBUCUMOCTb 1 YMeTb onpeaensite TUN Kpu- [JlaTumk Temnepa-

onbIT N2 6 «Temnepatypa
NMaBNeHNs BELECTB C pas-
HbIMK TUNAMKU KpUCTaNn-
YeCKMX peLLéTok»

(h13nYeCcKMx CBOMCTB Be-
LECTB OT TUMA XUMUYECKOIA
CBSA3M

CTa/INYECKMX PELLETOK MO
TemnepaType nnasneHus

TYpbl NNATUHO-
Bbll, AATUYUK TEM-
nepaTypbl TEpMO-
NapHbIN

BEUWUX
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SVIHBXAOT0D

TeMmaTHueckoe niaHMpoBaHue yuebHOro Matepuana B 9 knacce

lMpodosikeHue

Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemble pesynbTaTbl
n/n YCTaHOBKa ypoka YyacoB o6opynoBaHus
1 | Teopus anekTpo- [1eMOHCTPaLNOHHbIV lMoka3aTb, YTO pacTBope- 1 3HaTb, YTO pacTBOpeHNe — [JaTunk Temnepa-
nuTnyeckon amcco- | onbiT N2 1 «TennoBon 3d- | HME BELIECTB UMEeET psf (HDU3MKO-XMMUYECKMI MPO- TYpbl MNATUHOBbIN
umnaumm (beKT pacTBOpeHus Be- MPU3HAKOB XMMUYECKOM uecc
LLEeCcTB B BOAE» peakuuu
2 | Teopwus 3nekTpo- MpakTnyeckas pabota NQ 1 | BBeseHWe MOHATUNA «3neK- 1 YMeTb 3KCNepuMeHTanbHO [atuuk 3nexTpo-
JUTUYECKOI ANCCO- | «DNEKTPONNUTLI U Heanek- TPOSIUT» U «HEINEKTPO- onpeaensTb 3M1eKTPONUTbl U NPOBOAHOCTU
umnaumm TPONUTBLI» NT» HE3NEKTPOSUTDI
3 | Teopwus 3nexTpo- Nab6opatopHbiid onbiT N2 1 | CchopMmupoBaTh NpeacTas- 1 3HaTb, KaKoe B/IMSHWE OKa- [laTunk 3nekTpo-
NMTUYECKOI ancco- | «BnusiHue pactBopuTens NEHVE O BNMSIHUM PaCTBO- 3blBaeT BoAa Ha auccouma- NPOBOAHOCTH
umnaumm Ha auccoumnaumio» puUTeNs Ha Anccoumaumio LMo BeLLecTBa
3NeKTponuTa
4 | Teopus anekTpo- NabopaTopHbii onbiT N2 2 | SKcnepuMeHTanbHO BBECTU 1 YMeTb onpefendtb CUnbHble | [laTuynk 3neKkTpo-
JUTUYECKOI ancco- | «CunbHbIE M CNabble 3MeK- | MOHATUE «Cabbli nek- 1 cnabble 3neKTponUTbI C MO- | MPOBOAHOCTYU
unaumn. CunbHble | TPONUTBLI» TpONUT» MOLLbIO AaTyMKa 3M1EKTPOMpo-
1 cnabble 3neKTpo- BOAHOCTH
NUTbI
5 | Teopus 3nekTpo- NabopaTtopHbiii onbiT N2 3 | CchopMmnpoBaTh NpeacTas- 1 3HaTb 3aBUCMMOCTb 3/1eKTPOo- | [aTumk 31ekTpo-
JMTUYECKOI ANCCo- | «3aBUCMMOCTb SNEKTPO- NEeHVE 0 3aBUCUMOCTH NMPOBOAHOCTM PacTBOPOB OT | MPOBOAHOCTU
umnaumm NMpOBOAHOCTN pacTBOPOB 3N1EKTPONPOBOAHOCTM pac- KOHLIEHTpaLMM MOHOB
CWUNbHBIX 3NEKTPONUTOB TBOPOB OT KOHLEHTpaLuu
OT KOHLUEHTpauuuW WOHOB» | MOHOB
6 | Teopus anekTpo- MpakTtnyeckas pabota NQ 2 | 3akpenuTb NpeacTaBneHNE 1 YMeTb 3KCnepuMeHTaibHO [laTunk anekTpo-

NIUTUYECKON AUCCO-
umauum

«OnpepeneHne KOHLUeH-
Tpaumu Conu NO 3NeKTpo-
NMPOBOAHOCTU pacTBOpa»

0 3aBMCUMOCTM 3M1EKTPO-
MNPOBOAHOCTM PacTBOPOB
OT KOHLIEHTpaLMM MOHOB

ONpefensTb KOHLEHTPALMIO
CO/M B PacTBOPE C MOMOLLbIO
[AaTuUMKa 3NeKTPONPOBO/HO-
cTv

npoBOAHOCTU

L7

NWRNdOL1LHVEM

BEUWUX



SVHBXAIT0D

€€

lMpodosikeHue

Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n YCTaHOBKa ypoka yacoB o6opynoBaHus
7 | Teopus 3nekTpo- NabopaTopHbiii onbiT N2 4 | WccneaoBaTb 0COBEHHOCTH 1 [pUMeHATL 3HaHUA 0 peak- [JaTunk anexTpo-
NUTUYECKOI Ancco- | «B3anmopeicTBme rmapok- | NpoTeKaHWUs peakumn Hew- UMM HEMTPanM3aumm B UHbIX NPOBOAHOCTH,
unaumn. cuaa 6apus C CepHoit KuUC- | Tpanusaumm YCNOBUSIX Ao3atop 06bEMa
Peakumn MOHHOTrO | NIOTON» Xungkoctu, 6to-
obmeHa peTka
8 | Teopus anekTpo- NabopaTopHblit onbIT N2 5 | SKcnepuMeHTanbHO noka- 1 3HaTb, YTO BCe pacTBOpUMble | [laTuuK 31eKTpo-
JMTMYeckon ancco- | «Obpa3oBaHue conen aM- | 3aTb 06pa3oBaHNe MOHOB B BOAE COMM SBMSKOTCA CUb- | NMPOBOAHOCTM
umnaumm MOHUS» npy peakumm aMmmaka ¢ HbIMW 3N1EKTPOIUTaMM
KncnoTamm
9 | XuMmyeckune peak- | JlabopaTopHbi onbiT N2 6 | 3yyeHune oKUcInuTenb- 1 MmeTb npeactaBneHne o Te- [atunk Temnepa-
umn. Okucnutens- | «M3yyeHne peakumn B3au- | HO-BOCCTAHOBMTESbHbIX NI0BOM 3 deKTe OKUCIm- TYpbl NNATUHOBLIN
HO-BOCTaHOBUTENb- | MOAENCTBUS CynbduTa Ha- | MPOLIECCOB, MPOTEKAOLWMX TeNIbHO-BOCCTAHOBUTESbHbIX
Hble peakumu TpUS C NEPOKCUAOM BOAO- | C BblAENEHWNEM SHEPTUM peakumii
(OBP) poaa»
10 | Xumunueckue peak- | JlabopaTopHbiii onbiT N2 7 | [loka3aTb, 4TO B mpouecce 1 WNmeTb npeactasneHus o pas- | Jatumk pH
unn. OBP «W3meHeHune pH B xoae npoTekaHus OBP BO3MOX- NINYHBIX NPOAYKTaX OKUCIU-
OKWUC/MTESNbHO-BOCCTaHO- HO 0bpa3oBaHue KUCNOThI TeNbHO-BOCCTAHOBUTESIbHbIX
BUTENbHbIX peakLuii» WU LLEoYn peakuui
11 | Xumunueckue peak- | JlabopatopHblit onbiT NO 8 KonunyectBeHHO oxapakTe- 1 3HaTb, YTO MeTannbl ABNAOT- | [aTumnk Hanpske-
uun. OBP «CpaBHuTeNbHas xapakTe- pKU30BaTb BOCCTAHOBUTE b~ €S BOCCTAHOBUTENSAMU C pa3- | HUA
PUCTUKA BOCCTAHOBUTENLHON | HYHO CMOCOBHOCTb MeTan- HOW BOCCTAHOBUTE/IbHOW Cro-
CrocobHOCTV MEeTaNsoB» nos COBHOCTbIO
12 | XvuMnyeckne peak- | [JleMOHCTpaUMOHHbIE Orbl- N3yunTb 3aBUCMMOCTb CKO- 2 3HaTb 3aBUCUMOCTb ckopocTu | Mpubop ans un-

ummn. CKopoCTb Xu-
MWUYECKOW peakumm

Tbl N2 2 «W3yyeHwne Biuns-
HUS pasnyHbX HakTopoB
Ha CKOPOCTb peakummn»

POCTW peakuun OT pas/ny-
HbIX (hakTOpOB

peakumu OT pas/iMyHbIX dak-
TOpPOB — TeMnepaTypbl, KOH-
LeHTpauumn pearupymowmx Be-
LlecTB, KaTanu3aTopa, npupo-
Abl BELECTB, noLwaau
COMpPVKOCHOBEHWS BELLECTB

NIOCTpaLnn 3aBu-
CMMOCTM CKOpO-
CTU XMMUYECKOW
peakuuu oT ycno-
BUM

BEUWUX
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SVIHBXAOT0D

lMpodosikeHue

Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n YCTaHOBKa ypoka yacoB o6opynoBaHus
13 | Hemetannbl. Mano- | JeMOHCTPALMOHHBIN DKCnepuMeHTanbHoe 1 3HaTb u3nyeckne n xummnye- | Annapat ans
reHbl onblT N2 3 «M3yyeHne du- | usydeHue GU3NYECKUX 1 CKMe CBOMCTBA rafioreHoB. npoBefeH!s Xu-
3NYECKUX U XUMUYECKKX XMMUYECKMX CBOMCTB XJ10- YMeTb 3anucbiBaTb ypaBHe- MWUYECKMX npo-
CBOWCTB XJlopa» pa HUS peakLmii ranoreHoB ¢ Me- | ueccos (AMXP)
Tannamm, HeMeTannamm, ux
Pa3/IMYHYI0 OKUCIIUTENBHYIO
CNOCOB6HOCTb
14 | Hemetannbl. Okcn- | [J€MOHCTPALIMOHHLIN N3yunTb CBOWCTBA CEPHM- 1 3HaTb Qu3nyeckue n xummnye- | Annapat Ans
Abl cepbl. CepHu- onbIT N2 4 «M3yyeHne CTOro rasa CKMe CBOWCTBA CEPHUCTOrO NpoBeAeHUs Xu-
cTas Kucnota CBOWCTB CEPHUCTOrO rasa rasa. YMeTb 3anucbiBaTb MUYECKMX peak-
1 CEPHUCTOM KNUCNOTbI» YPaBHEHWSI peakLui rasa ¢ un (ANXP)
BOZIOW, CO LLeoYaMu
15 | Hemetannsl. Am- NabopatopHbiii onbIT N2 9 | DkCnepuMeHTanbHO foKa- 1 3HaTb, YTO pacTBOp aMMmuaka | [aTumk 3nekTpo-
MuaK «OCHOBHblE CBOWCTBa aM- | 3aTb NPUHAANEXHOCTb pac- B BOAE — C/abblil 31eKTpo- | MPOBOAHOCTH
MUaKa» TBOpa aMMuaka K cnabbimM nMT. YMeTb onpeaensts 310
3M1EeKTpPOonNTaM CBOMCTBO C MOMOLLbIO AaTum-
Ka 3/1eKTPONpPOBOAHOCTH
16 | Metannbl. Kanb- NabopaTopHblii onbIT N2 10 | SKCnepuMeHTanbHo ycTa- 1 3HaTb CBOWCTBA COEAMHEHWI | [laTunk aneKTpo-
unin. CoeanHenms | «B3aumopaencTene M3BecT- | HOBUTb 06pa3oBaHue KarbLmMs WU ero 3HayeHue B NPOBOAHOCTY,
Kanbums KOBOM BOZbl C YTNIEKUC/bIM | CPeaHel 1 KUCNou conu MPUpOAE M XM3HU YeroBeka MarHuTHas me-
rasom» wanka, npmbop
AN NoSyyeHus
rasos v anna-
pat Kunna
17 | Metannbl. XXene3o | JlabopatopHbii onbiT N2 11 | MccnegoBaTb npouecc ane- 1 3HaTb, YTO NPOLIECC KOPPO- [JaTuvk paBnexuns

«OKMCneHne xenesa Bo
BMIAXXHOM BO3ayxe»

TPOXMMMUYECKOW KOpPpPO3um
Xeniesa B Bo3ayxe

311 METANNOB NPOTEKAET B
MPUCYTCTBUM BOAbI U KUCIO-
pogaa. 3HaTb (haKTopbI, YCKO-
psitoLLME MPOLIECC KOPPO3UM
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XUMNS Qv KBAHTOPUMYM

CopepxaHune n popMa opraHn3aumnm yuyebHbIX 3aHATMIA NO XUMUM
B 8—9 knaccax ¢ ucnosb3oBaHueM MaTepuasibHO-TEXHUYECKOro
OoCHaweHuns «LLIKOSIbHOro KBaHTOpUyMa»

MnaHbl ypokoB

8 Knacc

Tema ypoka: «M3y4eHue cmpoeHuUA niameHu»
lMpakmu4eckaa paboma Ne 1

XUMUS — Hayka 3KCrepuMeHTanbHO-TeopeTnyeckas. OCHOBHOM MeTog 0byyeHus npeame-
Ta — XMMUYECKUIA 3KCNEpUMEHT. Mpu nsyveHun xmumMmum obyyaemble BbINOMHAOT nabopatop-
Hble OMbITbl, NPAKTUYEeCKMe paboTbl, pewwatoT IKCNepuMeHTanbHble 3aaa4m. HeobxoanmbiM yc-
NOBMEM BbIMOSIHEHNSA paboT ABASETCA NpMMeHeHne HarpeBaHus. [03ToMy C NepBbiX YPOKOB
XUMMUM HeobxoanMo cchopMMpOoBaTb Y YYaLMXCS HaBbIKK paboTbl C HarpeBaTebHbIMK NpuUbo-
paMK, B YaCTHOCTM CO CMIUPTOBKOM.

Tun ypoka: npaktnyeckas paboTa C aneMeHTaMu UCCneLoBaHus.

Llenb ypoka: co3aaTtb ycnosus ans GopMmnpoBaHus y 0by4atomxcst no3HaBaTeIbHbIX YHU-
BepcasibHbIX Y4ebHbIX AENCTBUI, YMEHMWII NPOBOAWTL NPOCTENLINE UCCIEA0BAHMS, HaBblKa CO-
CTaBNATb OTYET 0 paboTe M AenaTh BbiBOAbI.

MpooOMKNUTENBHOCTL YPOKA: OAMH aKaAEMUYECKWIA Yac.

MnaHupyeMble pe3ynbTaTbl:

[TpedmemHble:

* MPUMEHSTb OCHOBHblE METOAbl MO3HaHWS: HAbNIOAEHWe, U3MEPEHWe, KCNEPUMEHT;

 cobnogatb npaBuna 6e3onacHoit paboTbl NMpU NPOBEAEHWM HarpeBaHus;

* MOMb30BaTbCS CMNPTOBKOMN, 1abopaTopHLIM 060PYAOBAHNEM M NOCYAON.

MemanpeomemHsble:

* o3HaBaTesibHble: Habn4aTb U BbINOAHATL XMMUYECKUE IKCMEPUMEHTBI, (POPMYIMPO-
BaTb BbIBOAbl HA OCHOBE aHanM3a HabnoaeHUI 33 SKCNEPUMEHTOM;

o perynsiTUBHbIE: COCTaBNATb MNaH MOCNeA0BaTENbHbIX AEWUCTBUMN MPU  BbINOMHEHUN
OMbITOB, OpraHu3oBbiBaTb pabovee MeCTo MpU BbINOJHEHUM XMMWYECKOro 3KCrepu-
MEHTa;

* KOMMYHWKaTMBHble: 3(deKTBHO paboTaTb B nape, B rpynne npu pelleHnn yyebHblx 3a-
fau.

JludHOCMHbIE:

¢+ cobntopatk Npasuaa 6e3onacHoro obpatleHuns ¢ peakTneamm 1 060pyLoBaHNEM.

O6opynoBaHue, nporpaMMHoe obecneueHue u pacxoaHble MaTepuabl:

KomnbloTep ¢ nporpaMMHbIM obecnieyeHneM Releon Lite, uncbpoBoi AaTuMk TeMnepaTypbl
TEPMOMapHBbIN, LTATUB C 3aXXMMOM; CMUPTOBKA, Npobupka, Cyxoe roptoyee; cBeva.

Xop ypoka:

3T1an ypoka 1. OpraHn3aunoHHbIN

MpeanonaraemMas NPOAOMKUTENBHOCTb: 1—2 MUH.

Megarormyeckas AesTenbHOCTb YUUTens:

npoBepsieT roTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO34aéT MonoXuTeb-
HbIA SMOLIMOHA/bHbIA HACTPOK Y 0ByyatoLmxcs.

YuebHas AesTenbHOCTb 06yyalowmxcs:

3MOLIMOHANbHO HACTPaMBAlOTC Ha NPEeACTOSLY0 YYebHYI0 AesTeNbHOCTD.
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Q7 KBAHTOPUYM XUMUS

3T1an ypoka 2. AKTyanusauusa 3HaHWi

lMpeanonaraemMasi NPOAO/KUTENBHOCTb: 5 MUH.

Meparormyeckas LesTenbHOCTb YUnTens:

yunTenb NpoBOAWUT (PPOHTabHYlO beceny; akTyanusupyeT 3HaHWs O npasunax paboTbl B Xu-
MUYeckon nabopatopum, 0 Npuémax paboTbl CO WITATMBOM M CMMPTOBKOW, C AATUMKOM TEM-
nepaTtypbl;

co3aaét ansa obyyarowmxcsa npobnemMHyo cuTyaumnto; nobyxaaeT K BbICKa3blBaHUIO Npeano-
XXEHWI 0 cnocobe v cpeacTBax AOCTUXEHWUS NMOCTaBNEHHOM LIENN.

Paboma ¢ mepmMuHamu u noHAMUAMU.

MoBTOPUTL U 0606LINTL 3HAHUSA YUaLLMXCA 06 YCTPOMCTBE M NpuHLUMNe paboTbl nabopaTtop-
HOrO LITaTMBa 1 CMNUPTOBKM, 3HAKOMCTBO C AaT4YMKOM TeMnepaTypbl.

OnucaHue npobaemHol cumyauyuu.

[ins NpuroToBNEHMS Yas ABE XO3SMKM MOCTaBMW Ha ra3oBy0 MAMTY YaHUKKM C OAMHAKOBbIM
06bEMOM BOAbI. 3aXr/IM ra3oByl0 rOpesnKy. Y NepBon X03aMKM YalHUK 3aKUNEN Ha ABE MUHY-
Tbl paHbLLUE, YeM y BTOPOM. C 4yeM 3TO MOXET ObITb CBA3AHO?

OTMeuYaeT, YTO MPaBWIIbHLIN OTBET Ha 3TOT BOMPOC YYEHUKM MOJyYaT B XOAE BbIMNOHEHWS
MpaKTUYECKOM paboThl.

YuebHas AesTenbHOCTb 06yYatoWwmxcs:

OTBEYalOT Ha BOMPOCHI, BbICKA3blBAOT CBOM MPEANONOXKEHUS; CTPOST rMNOTe3bl; nNpeanaratoTt
CNocobbl M CpeAcTBa peLleHust y4ebHoM 3aaaum.

3Tan ypoka 3. BbinonHeHne npakTuyeckou paborbl

lMpeanonaraemMas NPOAOMKUTENBHOCTL: 25 MUH.

Meparormyeckas fesTenbHOCTb YUYUTeNs:

3HAKOMMT YYEHMKOB C METOAMKON NPOBEAEHNS NPAKTUYECKOW PaboTbl, AAET 3aaHue, pac-
npeaensieT obopyaoBaHue 1 pa3aaét MHCTPYKUMK Mo pabore.

YuebHas fedTenbHOCTb 06yYatoLwmxcs:

BbINOSHSAOT NabopaTopHyto paboTy; paboTas B napax (B rpynnax) CTporo no MHCTPYKUMu,
3aHOCAT pe3ynbTaThl paboTbl B TETPAAM MM B CrieumnanbHble 6naHku (cM. Matepuansl ans
KOMMpOBaHUs).

3tan ypoka 4. KOHTponb ycBOoeHus, 06Cy)xaeHne AonyLieHHbIX OWHN6OK 1 UX Kop-
pekums

MpeanonaraemMasi NPOAO/HKUTENBHOCTb: 7 MUH.

Meparornyeckas AeSTENbHOCTb YYUTENS:

opraHusyeT 0bcyxaeHne pe3ynbTaToB paboTbl, KOPPEKLMIO BbIBOAOB MO paboTe; Ha OCHOBE
BbIBOZIOB pELLEHNEe NPobNeEMHON cUTyaLuu; 06CyXAeHWEe OTBETOB Ha KOHTPOJSbHbIE BOMPOCHI.
YuebHas aesTenbHOCTb 06yyatolmxcs:

CPaBHUBAIOT MONYYEHHbIE AaHHbIE C pe3yNbTaTaMy APYrmX yyalmxcs unv rpynn; npu Heob-
XOAMMOCTU KOPPEKTUPYIOT BbIBOAbI M 0ChOPMASIOT Pe3ybTaTbl NPAaKTUYECKOW PaboThl B Te-
TPaau UK Ha cneuuanbHbix 61aHKax; 0TBEYAKOT Ha KOHTPOJIbHbIE BOMPOCH.

3tan ypoka 5. UHdopmaumnsa o goMaliHeM 3agaHnU U pednekcus

Mpeanonaraemas NPOAOSIKUTENbHOCTb: 6 MUH.
lMeparornyeckast AeATENbHOCTb YYUTENS:
WHGDOPMUPYET O AOMALUHEM 3afaHiK, AAET KOMMEHTApWI NO €ro BbIMOSHEHWIO;
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npeanaraeT Ans 3anofHEeHWs aHKeTY pediekCcun K YpoKy 1 npegnaraeTt paccymTtaTtb «MHau-
BUAYaNnbHbIM MHAEKC KAYeCTBa YpoKa»;

noaBoANT pedNeKCMBHYIO CTaTUCTUKY YpOoKa MO KOMMYECTBY YHEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa BblLLe 3HAYeHNs 5;

AEMOHCTPUPYET 3anncb Npobnembl U Leu ypoka, cnpawmnsaeT: «Kak Bbl fyMaeTe, pelleHa
nm npobnema, AOCTUrHyTa nn Lenb?» Ecnu npobnema He peweHa u uenb He AOCTUrHYyTa, Aa-
&T 0bbsACHeHVe 1 NpeanaraeT B AOMNOSIHEHNE K AOMALLHEMY 33laHMI0 NOAYMATb HaZ Npuym-
HaMK TaKoro pesynbTara.

YuebHas fesTenbHOCTb 06yYatowmxcs:

3343al0T YTOYHSIOWME BONPOCHI O BbINOSHEHUN JOMALIHEr0 3afaHus;

PacCcYUTbIBAOT MHAMBUAYANbHbIA MHAEKC KAaYeCcTBa YpOKa;

ONpesenstoT CTeneHb COOTBETCTBMS MOCTABNEHHOW LieNM U Pe3ynbTaToB AESTENbHOCTH; CTe-
NeHb CBOEro NPOABWXEHUS K Lienu;

BbICKa3blBalOT OLEHOYHbIE CYXXAEHWUSI M COOTHOCAT pe3ynbTaTbl CBOEW AESATENbHOCTU C LIEMbio
ypoKa.

MaTepuanbl Ans NOAroTOBKU K YPOKY

1. WHCTpyKumMs K npakTuyeckoi pabote «M3yyeHne CTPOEHUsI MNaMeHn».

o 3anycTute Ha perncTpaTtope AaHHbIX NporpaMMHoe obecneyeHue Releon Lite.

¢ [MoakntounTe BbICOKOTEMMEPATYPHbIN AaTUMK (TEpMonapy) K perucTpaTopy AaHHbIX (KOM-
noloTEepY).

¢+ 3aKpenuTe AaTUMK B LUTATMBE TaK, YTObbI €ro KOHUYMK Kacancs GuTuns CnnpToBKK.

e 3anycTuTe M3MEpeHue TeMMepaTypbl KnaBuwen «Ilyck».

o 3axrute cNMpTOBKY. Korga nokasaHus cTabunusmpyoTcs, 3anuwmTe 3HayeHne Temne-
paTypbl Ha cxeMe nnaMenn (puc. 1).

Puc. 1. ToYKkM “3MepeHuns TemnepaTypbl NnameHu

¢ [NepemeLlanTe faTymMK TEMNEPATYpbl B CNEAYOLME TOYKM NIaMEHN B COOTBETCTBUM C
yKa3aHHOM cxemolt. [ns 3Toro ocnabnaite mydTy u nepemellante e€ (BMeCTe C ankou
W [aTYMKOM) B HyXHoe MecTo. Korga nokasaHusi CTabunmampytoTcs, CHOBa 3aHOCUTE
3HayeHMe TeMnepaTypbl B COOTBETCTBYIOLLEN TOUKE Ha CXEMY.

¢ Takum crnocoboM M3MepbTe TeMmnepaTypy BO BCEX TOYKaX MaMeHW, OTMEYEHHbIX Ha
CxeMe.

MoBTOpUTE LEWACTBMS CO CBEYEN U CYXMUM FOPHOYMM.

o O6bpamume sHumaHue! Tlpy U3y4yeHUN CTPOEHMS MIAMEHW CYXOro ropitoyero UCrosb3yer-
¢ 1/4 yacTb TabneTkun. Kycouek roptoyero noMeLLatoT Ha KepaMUYecKyto MuTKy.

+ BHecuTe B NnaMs CNMPTOBKM Ha NOSIMUHYTbI MPO6MPKY. M3BneknTe Nnpobupky 13 nname-
HW 1 pacCMOTpUTE €€ NOBEPXHOCTb.

o [lOBTOpUTE OMBIT CO CBEYEN.
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Q? KBAHTOPUYM

KOHTpOnbHbIE BOMPOCHI:
1. Kakoro useta Hanér Bbl 0BHapyXwunu Ha npobupke?
2. Yt0 3T0 3a BeLlecTso?

MaTtepuanbl gns KONUMpoBaHuUS
Tabnuua pe3ynbtaToB paboTsl.

Pe3ynbTaTbl M3MEPEHWU U HabMIOAEHWIA 33 NNaMEHEM

TeMmnepatypa Y10 06pasoBa-
TeMmnepatypa TeMmnepatypa
o MUcTouHKK oK0J10 (huTHNSA L L N10Cb Ha no-
o TennoThbl (kycouka B Cpeanen B BepxHen BEPXHOCTH
4YacT¥ NIaMeHN | YacTu NaaMeHu
roproyero) npo6upkn

1 CnupToBKa

2 CBeya

3 | Cyxoe roptoyee =

BbiBOAbI:
B BbIBOAAX yka3aTb, KaKOM UCTOYHMK TEMOTbI NPEANOYTUTENBHO MCMOMb30BaTh B XUMK-
yeckowu nabopatopun n NoYemy.

AHKeTa ang pacyéta MHAMBMAYANbHOrO MHAEKCA KayeCTBa Ypoka

Bbibepute noaxopaime Bam yTBep)xaeHusa M noacumtainte cymMmy 6annoB
N? YTBEepxaeHue 0 6annos 1 6ann
1 | Ha ypoke s pabotan He aKTMBHO aKTUBHO
2 | CBoei paboToit Ha ypoke s He A0BOJ/EH [OBOJIEH
3 | 3a ypoK 4 ycran He ycTan
4 | Moe HacTpoeHue CTano xyxe CTano nyuue
5 | Martepvan ypoka MHe 6bin He MOHATEH MOHATEH
6 6ecnonesex nonesex
7 CKy4YeH WMHTEepeceH
8 TpyAeH He TpyAdeH
9 | CBA3b ypoKa C ApyruMmn Haykamm He 3aMeTHa 3aMeTHa

TeopeTnuyeckoe nosiCHeHue

FopeHne — CNOXHbIM NPOLIECC, CONPOBOXAALWIMIACS BbIAENEHNEM SHEPIUM, KaK NpaBu-
no, B BAAE Tenna u ceeTa. PasnnyaloT roMoreHHoe ropeHne, Hanpumep npu paboTe ra3oBoW
ropesiky, U reTeporeHHoe ropeHve, HanpuMmep ropeHue cnvpTta U Cyxoro roptodero. B pac-
CMOTPEHHbIX NpuMepax Mnamsi UMeeT CXOAHOe CTpoeHne. B HEM MOXHO BblAeNWUTb TpU 4a-
CTW.

1) BHYTpeHHWI KOHYC TEMHOrO LIBETa (B CNy4Yae ra3oBOV rOpPESiKM CMHErO LIBETA) C HU3KOWM
Temnepatypoi B 300—500 IC. 3aecb NPOMCXOANT UCMAPEHME U Pa3NOoXEHWE FOPIOYEro Bellle-
CTBa.
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2) CpeaHui BOCCTAHOBMTENbHbIN KOHYC COCTOMT M3 CMECH BO3AyXa M ropsiliero rasa. 3aecb
noa BnusiHneM 6onee Bbicokon Temnepatypbl, 1500—1800 IC, npoayKTbl MCNApeHns U pasno-
XXEHMSI FOPIOYMX BELLECTB aKTUBHO pearnpytoT C KMCnopodoM. Ecnm yactb yrnepoga octaérces
CBOOOAHON, TO €ro MefbyailuMe YacTuLbl PAacKansATCs U NPUAAIOT NAMEHU SPKOE CBEYEHME.
OTa YacTb NnameHn borata yrapHbiM ra3oM CO — cunbHbIM BOCCTAHOBUTENEM, MO3TOMY €€ Ha-
3bIBAOTCA BOCCMaHosumesibHol. Touyka Havbonee BbICOKOM TeMnepaTypbl HaxXxoguTCs Ha
OCTpre BOCCTAHOBUTESTbHOIO KOHYCa.

3) BHELLHMIA OKUCIUTENbHBIN KOHYC 06pa3yeT HEBUAMMYIO 0D0I0UKY, OKPYXaLoLLyto Ma-
MSA. 34€eCb NoA BAUSHWEM 3HAYMTESIbHOrO MPUTOKA KUCIopoda BO3ayXa NPOUCXOAUT MOJSHOE
okucneHune roprodero eewecrtsa Ao CO2 n H.O (npu ropeHnmn cyxoro roptoyero Ha OCHoBe
ypoTponuHa Takxe obpasyetcst N2). Mpu 3TOM 0CTaéTcs M3bbITOK KMCNOpoAa, KOTOPbIM Npu
BbICOKOM TeMmnepaType 0bnafaeT BbICOKOW OKUCIUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELLHAS
YaCTb M1AaMeHN Ha3blBAETCSH OKUCAUMEIbHOU.

lMpn “cnonb30BaHUM MOAAYBa BO34yXa MOXHO YBENUYMTbL TeMmnepaTypy niameHu.

MeTtoanuyeckne KOMMEHTapuUM

Mpn HaNWuUKM BpEMEHM MOXXHO HarpeTb NPObUpKy B NaameHu cyxoro roptoyero. OHO AaéTt
MeHee CBeTsLIee NaMs no CPaBHEHUIO C MNaMeHeM cBeyn. Ho NpoayKTbl rOpeHnst Cyxoro ro-
pIOYEro pasnunyatoTcs. Hapsay ¢ BoASHBIMM MapaMu, YrieKUcnbiM ra3oM 1 caxeit obpasyercs
asor.

3agaHusa K YPOKY

KOHTpOnbHbIE BOMPOCHI:

1. Kakol UCTOYHMK MnaMeHm 6bin UCNONb30BaH?

2. Kakas yacTb nnamMeHu camas ropsyas?

3. [lo KaKkoM MaKkcuManbHOW TemnepaTypbl YAAETCs NporpeTb TepMonapy?

4. Y70 ropsiyee — LIeHTP njamMeHu unm Kkpas?

5. MNoyeMy cnnpToBKa ropuT NoYTH 6ECUBETHLIM NIAMEHEM, a CBeYa — CBETAWMM? MOXHO
NN UCNONb30BaTb CBEYM B NabopaTopumn BMECTO CMUPTOBOK?

6. Kakue npoayKTbl rOpeHnst OANHAKOBbI Y CMIMPTOBKMN U CBEYMN?

/. 3adaHue 018 nodzomosku K TMA, BIP.

lMpn HarpeBaHWu TBEPAbIX BeLeCTB B Npobupke HeobxoamMmo:

1) B3Tb NPOBMPKY B PyKW M HarpeBaTb Ty YacTb, rAe NEXUT BELLECTBO;

2) 3aKpenuTb NpobupKy B LUITATUBE M HarpeBaTb Ty YacTb, e NEXUT BELLECTBO;

3) B3aTb NpoBMPKY B pyKKM, NPOrpeTb BCKO NPOBMPKY, @ 3aTeM Ty YacCTb, FAE NEXUT Belle-
CTBO;

4) 3aKpenuTb NPObUpKY B LUTATMBE, NPOrpeTb BCO NMPOBMpPKY, @ 3aTeM Ty YacCTb, A NEXUT
BeLLeCTBO.

OtgerT: 4.

8 3adaHue Ons pazsumusa YHKYUOHA/IbHOU 2pamomHocmu.

B kHure Maiikna ®apaaes «Mctopus cBeun» aBToOp ONMUCHIBAET
ONbIT, KOTOPbIM OH AEMOHCTPUPOBAN Ha CBOMX NeKUMsX. B nnams
CBEYM OH MoMeLlan U30rHYTYI0 CTeKNSHHYI0 TpybKy. OanH KoHeLl
TPYOKM OnyCKancs Heganeko oT UTUNS, BTOPOW BbIBOAWICS Ha He-
CKO/IbKO CAHTMMETPOB OT M/IaMeHK. Yepe3 HeKOTOpoe BpeMSi K KOH-
Ly TPYO6KM MOAHOCKMAN FOpsLLYIO NyynHy. TosSBNsSnoc, nnamsi, KoTo-
poe CyLLeCTBOBAasIO OTAENBHO OT MaMeHun cBeuun. Kak MOXHO 06b-
SICHUTb 3TO siB/IeHne?

OTBeT: B 3TOM YacTM NnaMeHn NPOUCXOAUT MCMapeHue napa-
¢duHa. Mapbl napaduHa Ha BO34yXe, NPU MOMKUraHWK, 3aropa-
toTCS.

~
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Tema ypoKa: «Peakyua Helmpanuszayuu»

®OOpMMPOBaHMWE Y YYALLMXCS YMEHWIA TUTPOBAHUSA SBNSIETCS HEOOXOAUMBIM YC/TOBUEM ANS
nposefeHns 60MbLUNMHCTBA UCCNIEeA0BaTENbCKUX PAaboT No XMMKK.

Tvn ypoka: n3y4yeHne HOBOrO MaTepuana C afieMeHTaMn nccnefoaHns (KOMOMHNPOBaH-
HbIA YPOK).

Llenb ypoka: co3gatb YCNoBuS Ans usydeHust u 06obLeHns husmnyecknx 1 XMuMmyecKmnx
CBOWCTB OCHOBaHMM, ChOpMUPOBaTb Yy 00YYaIOLMXCS MO3HABATENbHbLIE YHUBEPCANbHBIE Y4Yed-
Hble AeNCTBUS.

MpoaOMKNUTENBHOCTL YpOKa: OAMH aKaAEMUYECKWIA Yac.

MnaHupyeMble pe3ynbTaTbl:

[MpedmemHble:

* XapaKTepu30BaTb PU3NYECKMUE N XMMUYECKME CBOMCTBA OCHOBAHWM, NPOBOAUTDL OMbIThI,

NOATBEPXAAIOLLME XMMUYECKNE CBOWCTBA OCHOBAHMN;

* MPUMEHATb OCHOBHble METOAbl MO3HaHWSA: HabnaeHwe, U3MepeHue, SKCNEPUMEHT;

* MONb30BaTbCs BOPETKOM M AaTuMkoM pH.

MemanpedmemHsble:

* MO3HaBaTe/bHble: aHaIM3MpoBaThb YCNOBUS 1 TpeboBaHWs 3aaay, BblbupaTb, CONOCTaB-
NsTb 1 060CHOBBIBATb CNOCODOLI pelleHns 3aaad; NPoBOAUTL HAabNAEHMS U ONUCHIBATb
NPU3HAKM M YCNOBUS TEYEHWUS| XMMUYECKUX PeakLWii, BbINONHATb SKCMEPUMEHTbI, AenaTb
BbIBOZbl HA OCHOBE aHanM3a HabIloAeHWI 33 SKCNEPUMEHTOM;

* perynsiTMBHbIE: CTaBUTb y4ebHble 3a4a4m, COCTaBNATb MNaH NOCeA0BaTENbHOCTY AeM-
CTBMI; OpraHu30BbIBaTb paboyee MeCTO MPU BbIMOHEHUM XUMUYECKOrO 3KCMEPUMEHTA.

* KOMMYHWKaTMBHbIE: MOSIHO M TOYHO BblpaXaTb CBOW MbIC/IM, apryMeHTUPOBaTb COOCTBEH-
HYI0 TOYKY 3peHusl, BCTYNaTb M NOAAEPXMBATb Ananor; 3¢ deKkTnBHO paboTaTtb B nape
WAW rpynne npu peleHnn yyebHolx 3agau.

Jlu4HOCMHbIE:

* OLEeHMBaTb YPOBEHb yCBavBaeMoro y4ebHOro Matepuana, UCXOAs M3 COLMAnbHbIX U Y-

HOCTHbIX LIEHHOCTEMN;

o cobntopgatb npasuna 6esonacHoro obpalleHns ¢ XMMMYeCcKUMK BelecTsammn n obopy-
AOBaHWEM, NPOSIBNSTb 3KOOMMYECKYIO KYNbTypY.

O6opynoBaHue, nporpaMMHoe obecneueHue U pacxoAHble MaTepuabl:

KomnbloTep; nporpaMmHoe obecnieyeHue Releon Lite; patumk pH; gatuvk TemnepaTypebl
MNaTMHOBbIN, AATYMK AABMEHMS; CTakaH xummuyeckun Ha 150 mn; 6iopeTka Ha 25—50 mn; mar-
HUTHasl MeLlasnka; pe3nHoBasi rpywa; nunetka Ha 20 mMA; WTaTuB ANS 3NEeKTPOLOB; LTATWB Na-
BopaTopHbiIit; konba KpyrnoAoHHas; pe3MHoBas Npobka C OTBEPCTUSIMM ANS AATUYMKOB TEMMe-
paTypbl ¥ AaBneHus; annapaT Kunna unu npubop KuproLwKmnHa, 3apsikeHHbI peareHTaMu ans
NONyYeHUs YrNeKMCnoro rasa; AMCTUANMPOBaHHas Boda; consHas kucnota, 0,1 M pacteop;
0,1 M pactBop rugpokcmaa Hatpus; 1 %-Hblii pacTBOp (eHondTanenHa; ruapokcua HaTpus;
consiHas kucnota (1 : 2); Kycouku Mpamopa.

Xop ypoka

3T1an ypoka 1. OpraHM3aLMOHHbIN

MpeanonaraeMas NpOAOMKUTENBHOCTb: 1—2 MUH.

Meparornyeckas AESTENbHOCTb YUYUTENS:

NpOBEPSIET FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO3AAET MOMOXUTENb-
HbI SMOLIMOHA/TbHbIN HACTPON Y 0ByYatoLLMXCS.

YyebHasi aesTenbHOCTb 0byYaloLmMXCs:

3MOLMOHA/NbHO HACTPauMBalOTCS Ha MPEACTOSALWY0 Y4YebHY0 AesTENbHOCTD.
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3
Py

3T1an ypoka 2. AkTyanusaums n 0606weHne 3HaHuH

MpepnonaraeMas NPOAO/HKUTENBHOCTL: 10 MuH.

Megarormyeckas AesTenbHOCTb YUUTENS:

npoBoauT (poHTanbHYO Becedy; akTyanusupyeT UMEKLMECS 3HaHUS;

co3aaéT Ans obyyatowmxcs npobneMHyto cutyaumto; nobyxxaaeT K BbiCKa3blBaHWIO NPeasio-
XXEHWM 0 cnocobe v cpeacTBaxX AOCTUXKEHUS NOCTABIEHHOW LENN.

Paboma ¢ mepMuHamu u noHAMUAMU.

MoBTOPWTH M 060BLIMTL 3HAHMS YUaLLMXCS O COCTaBe OCHOBaHWIA, Knaccudukaumm, dusnye-
CKMX CBOWCTBAX, OTHOLUEHNM PAacTBOPUMbIX OCHOBAHWM K MHAMKATOpPaM, peakumn obMeHa,
KMCNOTHOCTM pacTeBopa — pH pacTseopa.

MpeanaraeT BbiCKa3aTb MHEHWS O TOM, KaK MOXHO MOSTy4UTb U3 OCHOBaHWI COnK. Mpn BO3HMK-
HOBEHWUW 3aTPYAHEHW NPUBOAMT NPUMEpbI CNOCob0B NosyyeHnst conen us kucnot. Coobluaet
obyyatoLmMMCs1, YTO peakLymst Mexay OCHOBAHMEM M KMCNIOTOM OTHOCUTCS K peakLuymsiM obMeHa.
MpocuT 3anucaTb ypaBHEHWE peakLMK MeXay FrMAPOKCMAOM HAaTPUS U CONSIHOM KUCNOTOM.
3afaéT BOMpPOC: KaK MOXHO OnpefenunTb, YTO B pe3yfibTaTe NpPOTeKaHUs peakuuu Wwenovb
MOJSIHOCTbIO NpopearnpoBasia C KUCI0TON?

YuebHas gesTenbHOCTb 06yYaloWwmxcs:

OTBEYalT Ha BOMPOCHI, BbICKA3blBAOT CBOM MPEANONOXeHUs, NpeanaratT U COracoBbiBaloT
C yuuTenem Temy 1 Lenb YpoKa; npeanaratoT cnocobbl 1 CpeacTBa AOCTUMXKEHUS LLENN.
BbiCka3bIBalOT CBOM NPEANON0XEHMS MO CNOCObY NonyyeHus conei. Micnonb3ys aHanoruy,
npeanaratoT NPOBECTU PeaKLMIo MeXAY OCHOBAHUEM M KUCNOTOM.

3anucbIBalOT YPaBHEHME peakuuy Mexay KUCIOTOM M OCHOBAHWEM.

MpegnonaratoT, YTO OKOHYaHWE peakumMn MOXHO OnpeaeninTb C MOMOLbIO MHAMKATOPOB U
AaTyuka pH.

dtan ypoka 3. [[puMeHeHne 3HaHM B HOBOW CUTyaL UK

lMpeanonaraeMas MpoOAO/HKMTENbHOCTb: 20 MUH.

Megarormyeckas AesTenbHOCTb YuuTens:

1. CoobLaeT yyaLmMmcst, YTo peakums Mexay KMCNOTON M OCHOBAHUEM Ha3blBaETCS peakLm-
en Helimpasu3ayuu.

MpeanaraeT NpoOBECTW peakuMio HEMTpanM3aumumn B NPUCYTCTBUM JaTumka pH M pacTBopa WH-
AvkaTopa — deHondTanenHa.

HanomuHaeT yyeHukaM npasuna obpallieHns ¢ KUCNoTaMu 1 LWenoyamm, a Takxke paboTsl ¢
anekTponpubopamu, pa3faét obopyaoBaHNE U MHCTPYKUMIO No paboTe.

CneauT 3a BbINOHEHNEM paboTbl. Mpn HEO6XOANMOCTM OKa3blBAET NMOMOLLb 0by4YaeMbIM.

2. 0ObcyxpatoT pe3ynbTatbl paboTbl, COBMECTHO C yYeHUKaMu (hOpMynupyroT BbIBOAbI.

3. CoobLUaeT, YTo CyLIECTBYET ELLE OAMH CNOCOD NONyYEHUsI CONEt U3 PacTBOPUMBIX B BOAE
OCHOBaHWN — B3aWMOAENCTBUE LUENOYEN C KUCIOTHBIMKU OKCMAAMU. JeMOHCTPUPYET OMbIT
«TennoBoi 3deKT peakumn rmapokcuaa HaTpus C YrNEKUCbIM Fa3oM».,

4. MpOCHT yyaLUMXCs YKa3aTb NPU3HAKM peakumn 1 3anucaTb YpaBHEHWUE peakLn, 3aHeCTu
pe3ynbTaTbl HabnoaeH B Tabnuuy 1 caenaTb BbIBOAbI.

YuebHas OesTenbHOCTb 06yYalowmxcs:

1. BoinonHsitoT nabopatopHyto paboTy, paboTasi B napax; opopMnsoT pe3ynbTaTbl M3Mepe-
HWIA B TETPaAsX, 3aHOCS JaHHbIe B Tabnuuy.

2. 0bcyxpatoT pesynbTathl paboTbl, GOPMYyNUPYIOT BbIBOAI.

3. HabntogatoT 3a BbIMOSHEHMEM OMbITa.

4. YKa3blBalOT MPU3HAKW peakuuu: BblAeNeHne TennoThbl, NnornoweHne ra3a (YMeHblleHne
AABNEHNS B COCyae), BblaeneHne NapoB BOAbl. 3aMMCbiBalOT ypaBHEHME peakLMm, 3anosHs-
0T Tabnuuy 1 hopMynMpYHOT BbIBOAbLI O NMPU3HAKaX NPOTEKAHMS AAHHOW peaKuum.
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dtan ypoka 4. KoHTponb ycBoeHus, 06Cy)kaeHue AONyLeHHbIX OWM60K U UX Kop-
pekuus

MpennonaraeMasi NPOAO/HKUTENBHOCTb: 7 MUH.

Meparornyeckas AeSTENbHOCTb YYUTENS:

opraHu3yeT 0bcyX/aeHne pe3ynbTaToB OMbITOB M COBMECTHO C yYalMMucs opMynmpyeT
BbIBOZbl O XMMNYECKNX CBOMCTBAX OCHOBAHWUM.

Mpennaraet OTBETUTb Ha KOHTPOJbHbLIE BOMPOCHI W TECTHI.

YyebHas aesTenbHOCTb 0byyatoLWmxcs:

MpMHUMAIOT yyacTue B 06CyXaeHnn pe3ynbTaToB U hopMyInpoBKe 06LLMX BbIBOAOB, 3aHO-
CAT BbIBOAbI B TeTpaan. OTBEYAIOT Ha BONPOChI U TECTHI

3tan ypoka 5. UHdopmauma o goMaliHeM 3aaaHnU U pednekcus

lNpeanonaraemMas NPOAO/MKUTENBHOCTb: 6—7 MUH.

lMeparornyeckast AeSTENIbHOCTb YUUTENS:

WHGDOPMUPYET O JOMALLUHEM 3afaHuK, AAET KOMMEHTApW MO €ro BbIMOSHEHWIO;

npeanaraeT 3anosiHUTb aHKEeTY pedneKkcumn K ypoKy 1 npegnaraeT paccuntatb «MHamMemay-
aNbHbIA MHAEKC KQYECTBa YPOKa»;

noABOAMT PedNEKCMBHYIO CTaTUCTUKY YPOKa MO KOJIMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHus 5;

YuebHasa aedaTenbHoCTb 06yYatoLwmxcs:

3a[al0T YTOYHAIOLLME BOMPOCHI O BbIMO/HEHUW [OMALLHEro 3aAaHus;

PacCUMTbIBAIOT MHAMBMAYANbHbIA MHAEKC KAYECTBa YPOKa;

ONpeaensoT CTeNeHb COOTBETCTBMS MOCTAB/IEHHON LMW U Pe3ynbTaToB AESTENbHOCTU; CTe-
NneHb CBOEro NpoABMXKEHUS K Lienu;

BbICKa3bIBAOT OLIEHOYHbIE CYXXAEHUS U COOTHOCSAT pe3ynbTaThl CBOEN AEATENbHOCTU C LIENbIO
ypoka.

MaTtepuanbl Ans NOAroTOBKU K YPOKY:
1. UHcTpykuma k nabopaTtopHon paboTe «Peakuus
HenTpanusaumm»,

o [lp1 NOMOLLM PE3MHOBOM FPYLLN HAMNOMHUTE NUNETKY
0,1 M pacTBOpOM rmapokcuaa HaTpus.

* B cTakaH nepenenTe 0TMEPEHHBLIN 06BEM pacTBOpa
wenoumn (10 mn).

¢ [lo6aBbTe B cTakaH 20 M/ AUCTUAIMPOBAHHON BOABI. 1

o OCTOpPOXHO ONYCTUTE B CTaKaH MarHWTHbLIA SKOPb. /
MomecTuTe CcTakaH Ha paboyylo NOBEPXHOCTb Mar-
HUTHOW MeLLanku. BknounMTe Mewanky u 0CTOpoX-
HO, 4T0bbl He pa3buTb 3NeKTpoA, ONyCTUTE ero B CTa-
KaH C pacTBOpoM Lwenouu (puc. 9).

o 3aKpenuTe 3NeKTPoA B LITaTMBE. SKOPb MEWanku He Y
[IO/XEH KacaTbCsl 3NeKTpoaa. =

Puc. 9. YctaHOoBKa A/ KMCIIOTHO-OCHOBHOrO TUTPOBAHUSA: &
1 — 6lopeTka; 2 — WTaTMB ANS 3aKpenneHus gaTtyuka pH;
3 — patunk pH; 4 — SIKOpb MarHUTHOM MeLWanku; 5 — marHuT- ——
Has Meluanka

- W

(W)
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¢ HayHuTe 3anncb M3MepeHu, AOXANTECD, MOKa MNOKa3aHUs 3NeKTpoAa CTaHyT CTabuib-
HbIMW.

+ [pubaBbTe K pacTBopy 2—3 Kanau pacTBopa peHondTanenHa.

+ [punuBaiiTe C oanHakoBon ckopocTbio 0,1 M pacTBOp X10poBOAOPOAA B CTakaH C pac-
TBOPOM LLESOYN.

O6pamume BHUMaHuUe, YTO MpW NPUBNMKEHNUN TOUKM HeUTpanm3aumm (koraa Gyaet npunu-

TO NpMMepHO 9,5 M pacTBOpa KMCNOTbI) pacTBOP KUCIOTLI AobaBnsiTe No KannsMm. B MOMeHT
obecLBeuMBaHuMs okpacku deHondbTanemHa AoCTUraeTcst Touka HeMTpanu3aumn. pH pactBopa
B 3TOM TOYKE paBeH 7.

¢ [punenTe ewweé HECKONbKO MUIMIMTPOB pacTBOpa KUCNOTbI B CTakaH. 3aHecuTe nony-
YeHHble JaHHble B Tabnuuy. CaenaiTe BbIBOAbI NO pe3ynbTaTaM paboThl.

BbiBOAbI:

YKa3aTb, KaK MOXHO OnpefenuTb TOYKY SKBMBANEHTHOCTU (KOrga LUenoyvb MOHOCTbHO BCTY-

nvMna B peakumto C KUCIIOTON).

2. VIHCTpyKUMS K BbIMNONMHEHWIO AEMOHCTPALIMOHHOMO ONnbiTa «TennoBoi 3deKT peakumm

rMAPOKCMAA HAaTPUS C YTIEKUCbIM Fra3oM»:

o KpyrnogoHHyto konby 3anonHuTe yrnekucsbiM rasom u3 annapata Kunna wnav npubo-
pa KvptowkuHa. MonHOTY 3an0HEHNS NPOKOHTPONPYMTE NPU NOMOLLM ropaLen ny-
YMHbI.

* B HanonHeHHyto raszoM konby 6bICTPO HaCbiNbTE NOPOLLIOK FMAPOKCUAA HATPUs (Ha Kon-
6y émkoctbto 0,5 n cneayet B3aTb okono 10 r NaOH) u repMeTyHO 3akponTe npobkom ¢
AaTyMKaMn TemMnepaTypbl U AaB/IEHNS.

¢ HayHuTe u3MepeHus n HabnopanTe, Kak B TeYEHME 2—3 MUH U3MEHSIIOTCS 3HAYEHWS
TeMmnepaTypbl U AasneHus (unm obbvéma) B Konbe-peakTope.

MomMowb yuntento

MaTtepuanbl gns KONUpoBaHUSA
Tabnuua pe3ynbtaToB paboTbl.
Pe3ynbTaTbl U3MepeHUIA/HabntoaeHni NabopaTopHON paboThl
«Peakuuss HeMTpanusaumm»

PacTtBop nocne
pob6asneHuns
M36bITKa KUCNOTbI

WUcxopHblit pacTBop PacTBop B TOouke
wenoum 3KBVBANIEHTHOCTHN

3HauyeHue

3HayeHue pH

LiseT deHondranenHa

Pe3ynbTaTbl HabNOAEHWUI AEMOHCTPALMOHHOIO OMbiTa
«TennoBo 3deKT peakuny ruapokcuaa HaTpus C YrnekucbiM ra3om»
Pe3ynbTaTbl HabnOAEHUN

MokasaTenun HavyanbHble nokasaHus KoHeuHble nokasaHus

JasneHne

TemnepaTtypa

AHkeTa Ana pacyéTa MHAMBMAYaANbHOrO MHAEKCA KayecTBa ypoka npuBeaeHa B onuca-
HWUM YpOoKa «M3yueHne CTpoeHNs NiaMeHn».
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TeopeTnuyeckoe nosiCHeHue

1. K nabopatopHoi paboTte «Peakuusi HeUTpanu3aumm».

Mpu pobaBneHun K pacTBOpY LUENoYn pacTeopa KucnoTel pH byaeT cHnxkaTtbes. MNpu pas-
HOMepHOM A06aBneHnn pacTBoOpa MOXHO AOOUTLCS XOpowero rpaduyeckoro n3obpaxeHus
KPUBOW TUTPOBAHMSI CUIbHOMO OCHOBAHMS CUSIbHOW KUCIOTOW. Ha rpadmke 6yaet BuaeH cka-
4OK TUTPOBaHWS, korda pH pacTBopa 3a kopoTkoe BpeMsi (Npu AobaBneHun HeboMbLIOro Kou-
4yecCTBa KMCMOTbl) U3MEHSIETCS 3HAUUTENBHO.

Mpy Hanuumn y LnMdpoBon nabopaTopum GYHKUMM BBEAEHWS OTAENbHBIX TOUYEK MOXHO Mpu-
6aBnaTb B CTakaH NOPLMM COMSIHOM KUCNOTbl onpeaenéHHoro obbéma v onpegenats pH nony-
YeHHOro pacTtsopa.

2. K peMoHCTpaunoHHOMyY onbITy «TennoBon 3hdeKT peakummn rmapokcMaa HaTpus C yrie-
KMCIbIM razom».

JlaHHbIN ONbIT HAarNsAHO AEMOHCTPUPYET XMMUYECKME CBOWCTBA LLEIOYEN U KMCIOTHBIX OK-
cnzoB. [Ing ero npoBefeHust pekoMeHayeTcs bpaTb konby Takoro pasmepa, YTobbl AaTUMK TeM-
nepaTypbl, NPOX0As Yepe3 pe3nHOBYI0 NPOOKyY, Kacancs nopoLlka rmapokcuaa Hatpus. [ns
COKpaLLeHMs BpeMeHW MpoBeAeHUS OMbiTa JyyLle UCNOoMb30BaTb He rpaHysibl rTMAPOKCHAA Ha-
Tpus, a NOPOLLOK, T. €. He0bX0AMMO NpesBapUTENbHO pacTepeTb LWeNoYb B CTYMKe.

Mpun npoBefeHnn onbiTa Ha CTEHKaX Konbbl KOHAEHCMPYEeTCs BOAA, KOTopas obpasyetcs
COr/TaCHO YPaBHEHMUIO peakuun

2NaOH + CO2 = NaxCOs + H20 + Q

Metoanuyeckne KOMMeHTapum

[Ans dopMMPOBaHMST YMEHNUS NPOBOAUTL TUTPOBAHME PEKOMEHAYETCS NPOBECTU OMbIT HE-
CKONbKO pas. MepBoe TUTPOBaHUE SIBNSIETCS «MNPUKMAOYHBLIM». OHO MO3BONSET ONpeAennUTb
NpUMEpPHbIN 06BEM KUCNOTbI, HEO6XOAMMON ANS AOCTUXEHMS TOUKM SKBUBANIEHTHOCTW.

Mpn BTOPOM TUTPOBAHMM NPY NPUBAMKEHUN K TOUYKE SKBUBANEHTHOCTM PacTBOP KUCNOThI
npubaBnsaeTcs no Kannsam, 4oXKnAasCcb OTKMKA AaTymka pH.

O6bpamume sHUMaHue! B AEMOHCTPALMOHHOM OMbITE HEMb3S MCMOMb30BaTb MNOCKOAOHHbIE
N KOHMYeckme Konbbi!

3apaHusa K ypoky

1. 3adaHue Ha pazsumue (yHKUUOHA/IbHOU 2pamMomHoCmu.

KWCnoTHOCTb XXenyaka — mnokasaTenb, KOTOPbIN XapakTepusyeT coaep)KaHue KUCIOTbl B
XXENYJ0YHOM CoKe. XXenyoUHbI COK, B COCTaBe KOTOPOro eCTb COJsiHasi KUCNOTa, 0bsi3aTeneH
ANS NPOLECCOB nuileBapeHusi. HapyweHne obMeHa BELECTB, a TaKXe BO3AEWCTBUE WHbIX
(haKTOpPOB, MOXET MPUBECTU K NOBbILLEHHON KUCNIOTHOCTU XKEYA0YHOro coka. B 3ToM cnyyae
BpauyM Ha3Ha4alT aHTauMAHbIE npenapaTbl, Hanpumep «AnbMarenb». B coctaB npenapata
BXOASAT rMAPOKCUA antOMUHKS U ruapokeng MarHmns. Kakyto posib UrpatoT 3T BeLecTBa B CHU-
YXEHUM KMCIOTHOCTM XeNyA04YHOro coka?

PelieHue:

FMapoKcMa antoMUHKUS U TMAPOKCMA MarHusi BCTYMAKOT B PeakUMIO C CONSIHOM KUCIOTOMN,
NPOUCXOANT peakumns HeMTpanu3aumn. Mapokcua antoMUHUS U TMAPOKCU MarHus HeMTpanu-
3YIOT COMSIHYIO KMCNOTY.

2. 3a0daHue dn19 nodzomosKu K M'MA, BI1P.

1) C KaKuMM 13 NepeynCieHHbIX HUXE BELLECTB pearmpyeT pacTBOp rmapokcua kanusi?

1) docdopHas kucnota
2) rmapokcua Hatpus
3) CepHUCTbIN ra3

4) ruagpokcma MarHus
5) okeug meawm (II)

OtBet: 1,3
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2) YCTaHOBMTE COOTBETCTBME MEXAY MCXOAHLIMM BelleCTBaMu M MPOAYKTaMU peakumu.

VICXOAHbIE BELLIECTBA MPOAYKTbI PEAKLINM
A) H,S04 + KOH 1) NaNOs + H0

B) NaOH + HNO3 2) Na;S0s + Hz0

B) NaOH + H,SOs 3) K2S04 + H20

4) NaxS + HxO

Al b|B

OtBet: 3, 1, 2

3) Mpu3HakamMun NpoTeKaHusl peakunm Mexay rmapokcmaom meam (II) n cepHon KMCnoTou
ABNSAOTCS:

1) pacTBOpeHue ocagka

2) nosiBneHune ocagka

3) obpa3oBaHue becuBeTHOro pacTeopa

4) obpa3oBaHMe OKpaLLeHHOro pacTeopa

5) BblaeneHve rasa

OtBet: 1,4

KOHTpOnbHbIE BOMPOCHI:

1. Ob6bsAcHWTE, KaK M NOYEMY M3MEHSIETCS 3HadeHWe pH pacTBopa nMpu TUTPOBAHWW CUIBHO-
rO OCHOBaHWS CUJIbHOWM KUCITOTOMN.

2. MOXHO n# M“Cnonb3oBaTb BMECTO (eHondTanenHa pacTBop MeTUIopaHxa?

3. MepeuncnuTe Knacchl BEWECTB, C KOTOPbIMU pearnpyroT HepacTBOpUMbIE B BOAE OCHO-
BaHMA 1 WwWenouu. MpueeanTe NpuMepsl. Ha3oBUTE NpU3HaKN peakumi.

TeMbl npoeKmHbIX U uccaedosamenbckux pabom:

1. OnpeneneHue coaepxaHnsi aCKopoMHOBOW KUCNOTbI B JIEKAPCTBEHHbIX MpenapaTax.

2. OnpegeneHue KUCNOTHOCTU (DPYKTOBbIX COKOB.

3. OnpegeneHue KUCNOTHOCTM Kedupa M APYrxX MOSOYHbLIX MPOAYKTOB.

4, CpaBHUTENbHAsA XapaKTepUCTMKa KUCIOTHOCTM 16/104HOr0 1 CTONOBOIO YKCyca.

5. OnpepeneHve coaepXxaHns KUCNOT B JIMMOHE.

9 Knacc

Tema ypoka: «Teopus 3/1lekmposiumuyeckol duccoyuayuu.
S/1eKmposiumsbl U He3/1IeKmpoJiumbi»

CBsi3aHa CO 3HAaKOMCTBOM ObyyaeMblX C MeTogaMmu Hay4yHoro (y4yebHoro) mccnegoBaHus.
Mpwn BbINOMHEHUM PabOTbI yUaLUMECS NONYYaloT SKCNEPUMEHTANbHbIE AaHHbIE ((DaKTUYECKNUM
MaTepuan), KOTOopble BO3MOXHO KnaccudbuuMpoBaTb. 3aTeM NPOBOAST TEOPETUYECKUN aHanus,
B pesynbTaTe KOTOporo 060CHOBLIBAETCS pa3fieNeHne BELECTB He TONbKO Ha OCHOBE 3KCrepu-
MEeHTasbHbIX (haKTOB, HO M HA OCHOBAHUM CTPOEHUS BelecTBa. Ha nocneayowmx ypokax yya-
Lwmecs 6yayT 3HaKOMUTLCA C AaNIbHENLIMMU 3TanaMmn UCCNea0BaHMS.

Tun ypoka: ypok-uccnefoBaHue (3KCMepUMeHTaNbHOE W3yYeHWe HOBOro MaTepuana).

Llenb ypoka: co3aaTtb YCl0BUS ANS ONpeaesieHns NpUHaAneXHOCTH BELLECTB, CMeCcel Be-
LLIeCTB M pacTBOPOB BELLECTB K 3N1eKTPOIMTaM U HeaneKkTponuTaM, ccopMmposaTb Y obyyato-
LUMXCSt MO3HABATENbHbIE YHMBEPCASIbHbIE YUYEOHbIE AENCTBUSI.

MpoAOHKUTENBHOCTb YPOKa: OAWMH aKaZeMMYecKuid yac.
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MnaHupyeMble pesynbTathl:
[TpedmemHble:
* pacKpbiBaTb MOMOXEHWSI TEOPUM 3NEKTPOSUTMYECKON AMccoumaumn (pacnaf BELeCTB Ha
MOHbI NPV PaCTBOPEHUM UK PacnNaBieHWUM, KAaTUOHbI M @HUOHBI);
* XapaKTepu30BaTb BELLECTBA MO COCTaBY, CTPOEHMIO M CBOMCTBAM, YCTaHaBNMBaTb Mpu-
YNHHO-CNEACTBEHHbIE CBSA3M MeXAY AaHHbIMU XapaKTePUCTUKAMM BELLECTBA;
 cobntogatb npaBuia 6e3onacHoi paboTbl NpU NPOBEAEHUN OMbITOB, NOL30BATHLCS Na-
6opaTopHbIM 060pPY1I0BAHNEM U MOCYA0M.
MemanpedmemHsie:
* O3HaBaTeNbHble: Co34aBaTh (COBMECTHO C YUMTENEM) anropuTM AesTeNbHOCTM Npu pe-
WweHun npobnemM NoMCKOBOro XapakTepa; YMETb OpraHn30BbIBaTb MCCNeA0BaHNE C Le-
NbIO NPOBEPKM rMNOTE3; YMETb AeNaTb YMO3aK/IOUEHUS 1 BbIBOARI.
* perynsTuBHbIE: KOHTPOAMPOBaTb W OLEHWBATb pe3yNbTaTbl AESTENbHOCTW, BHOCUTb KOp-
PEKTUBbI B NX BbINOSIHEHME;
¢ KOMMYHMKaTMBHbIE: MO/IHO W TOYHO BblpaXaTb CBOW MbIC/IN, apryMeHTUpPOBaTb COBCTBEH-
HYI0 TOYKY 3peHusl, BCTYNaTb M NOAAEPXMBATb Ananor; 3¢ deKkTnBHO paboTtaTtb B nape
WNK rpynne npuv peweHnn y4edbHblx 3aaau.
Jlu4HOCMHbIE:
* pa3BMBaTb NPaKTUYECKNE YMEHUS, CBA3AHHbIE C M3YYEHMEM OCHOBHbIX MOMOXEHUI TEO-
PV 3NEKTPONUTMUYECKON AnCccoLmaumu;
* MPOSIBNATb NO3HABATENbHbIN MHTEPEC, HANPaB/IEHHBIN Ha U3YyYEHNE OCHOBHBIX MOJIOXKE-
HU TEOPUW INEKTPONTUTUYECKOW AUCCOLMALINM.
O6opynoBaHue, nporpaMMHoOe obecneyeHue U pacxoAHble MaTepuarsbl:
KomnbtoTep, nporpaMmHoe obecneuyeHune Releon Lite, umcbpoBOM AaTUMK 3NEKTPONPO-
BOAHOCTM, CTakaHbl Ha 50 MA; CTeKNsHHas nanouvka; NpoMbIBajKa; wWwnatenb — 2 WT.; AUCTUA-
nupoBaHHas Boaa; no 20 ma 3TunoBoro cnupta; 5 %-Horo pacteopa caxapo3bl; pacTBopa
cnmpta (1 : 1), 5 %-Horo pacteopa xnopuaa Hatpus; 5 %-Horo pactsopa XJI0pOBOAOPOA3;
5 %-Horo pacTBopa rMapokcMaa HaTpusi, NoBapeHHas conb (TBEpAast), caxap (TBEpAbIN).
Xop ypoka:

3T1an ypoka 1. OpraHnM3aunoOHHbIN

MNpeanonaraemasi NPOAO/MKUTENBHOCTb: 1—2 MUH.

Meparornyeckas AeSTENbHOCTb YUYUTENS:

NPOBEpPSIET FOTOBHOCTb K YPOKY, OpraHM3yeT paboTy Knacca Ha YpoKe, CO3AAET MONOXWUTENb-
HbI SMOLIMOHA/TIbHbIN HACTPON Y 06yYatoLLMXCS.

YyebHas aedaTenbHOCTb 0byYaloLmMXCs:

3MOLMOHA/NbHO HACTPauMBalOTCS Ha MPEACTOSALWY0 Y4YebHY0 AesTeNnbHOCTb.

3T1an ypoka 2. AkTyanu3aums nm 0606weHne 3HaHUH

lMpeanonaraemMas NpPOACMKUTENBHOCTb: 10 MuH.

Meparornyeckas AesTeNbHOCTb YYUTENS:

NpOBOANT (PPOHTaNbHYIO beceay; akTyanusupyeT UMeroLmecs 3HaHus, nomoraet obobue-
HWIO 3HAHWI O pacTBOpaXx;

CO34aET Ans obyyatowmxca npobnemMHyto cuTyaumto; nodyaaeT K BbiCKa3blBaHWUIO Npeasio-
XXEHM 0 cnocobe 1 cpeacTBax AOCTMXKEHWUS NOCTABEHHON LieNN.

Pa6oma ¢ mepMUHAaMu u NOHAMUSAMU.

MoBTOPUTb M 0606LWNTL 3HAHMS y4aLLMXCS; O pacTBOpax, pacTBOPSIEMOM BellecTBe U pac-
TBOpPUTENE; O TUMNAX KPUCTANNIMYECKMX PELUETOK — MOJIEKYNSIPHON, MOHHOW; BUAAX XMMUYe-
CKOW CBSI3¥ — UOHHOW, KOBANIEHTHOW NOJISIPHON, KOBANEHTHOW HEMOJISIPHOM.
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OnucaHue npobaemHol cumyauyuu.

Ob6Len3BeCcTHO, YTO pacTBOPLI BELLECTB B BOAE UMEIOT Honee BbICOKYIO TeMnepaTypy Kune-
HUS 1 6onee HM3KYI0 TeMnepaTypy 3amMep3aHus MO CPABHEHMIO C YACTOM BOAOW. M3BECTHO,
TeMmnepaTypa 3amMep3aHunsl pacTBOpa 3aBMCUT OT KOHLEHTPaLUMM pacTBOPEHHOrO BeLLecTBa.
Ecnu B 1 Kr BoAbl pacTBopuTb 1 MONb BeLeCcTBa, HanpuMep, rKo3bl, TO TeMNepaTypa 3a-
Mep3aHus 3TOro pacTteopa noHusmutcs Ha 1,861IC, T. e. pactBop byaer 3amep3atb npw
—1,86 IC. [MoHWXeHWe TeMnepaTypbl Ha TaKyH Xe BeNUYMHY MOXHO HabnogaTb Npyu pacTeo-
peHun 1 Monb FnUepuHa, 1 Mosb 3TUNOBOrO CNNpTa B 1 Kr BOALI.

OpHako, ecnv B 1 kr (nMTpe) BoAbl pacTBOPUTL 1 MONb XNopuaa HaTpus, TO TemnepaTtypa
3aMep3aHus pacTeopa CTaHeT Huxe —1,86 IC, a TeMnepaTypa 3amMmep3aHus pacTBopa, COCTO-
[uwero n3 1 kr sogsl M 1 Mosb xiopuaa 6apus, CTaHeT ewwé Hke TemnepaTypbl 3aMep3aHuns
pacTBopa xiopuaa HaTpus. Kak 06bsACHUTb 3TW SBNeHNs?

YyebHas aesTenbHOCTb 06yqaroLmxcs:

OTBeuYaloT Ha BOMPOChI, BbICKAa3bIBAOT CBOM NPEANOSIOXEHUS, NpeasaraloT U CorfacoBbiBa-
0T C yuuTenem Temy M Lenb ypoka; 0b6CyxaatoT cnocobbl v CpeacTsa AOCTMKEHUS LEnw.
lpednonazaemoe ob6bACHeHUe npobaemHoU cumyayuu.

Ecnu pacTBop 3amep3aeT npu 6onee H13KOW TeMNepaType, TO KOHLEHTPaLUMs BeLecTsa no-
BblLaeTcsl. MNoBbILLeHe KOHLEHTpaLUnK BelwecTBa NpomMcxoauT 3a CHET 06pa3oBaHmMst HOBbIX
YacT1L — MOHOB. [1py 3TOM KOHLIEHTpaLus YacTuL B pacTBOpe MoBblwaeTcs. [pyrue seLle-
CTBa He pacnafaloTcs Ha MOHbI, KOHLEHTPaLMs BeLeCcTBa OCTAETCA NOCTOSAHHOW, NO3TOMY
TeMmnepaTypa 3aMep3aHns 3TUX pacTBOpoB byaeT 0aMHAKOBaA.

Cnocob peweHus.

MoHbl — 3apsixeHHble YacTuubl. PacTBop, cogepxalumnii MoHbI, ByaeT NpoBOANTb 3M1EKTPU-
YECKMI TOK. PacTBOpSbI, coaepKallume MoNeKyibl, HE 3N1EKTPONPOBOAHbI.

dtan ypoka 3. [[puMeHeHne 3HaHU B HOBOW CUTyaL UK

MpeanonaraemMas MpPOAO/IXKUTENbHOCTb: 17 MUH.

Meparornyeckas AeSTeNbHOCTb YYUTENS:

1. YynTenb 3HaKOMUT YYEHUKOB C METOAMKON MPOBEAEHUSI UCCNEN0BaHUs, 1AET 3aaaHue,
pa3naéT obopyaoBaHMe M MHCTPYKUMIO No paboTe, obpallaeT BHUMaHME Ha OCOHBEHHOCTH
paboTbl C AaTUMKOM 31EKTPONPOBOAHOCTH.

2. Mocne nNpoBeAeHNS 3KCNEpUMEHTANbHOM YacTi 06CYXXAaTCS BONPOCH O TUNax KpucTan-
NNYECKMX PelETOK N BUAAX CBSI3UN B 3NEKTPONUTAX U HEINEKTPOUTAX.

3. OpraHusyet 0bcyxxaeHue Bornpoca, NoYeMy BELECTBa C MOHHBLIM TUMOM CBSA3M (a Takxe
KOBANIEHTHbIM MOJISIPHBIM) NMPOBOAAT 3NEKTPUYECKMIA TOK.

4. ObbsacHsieT npouecc obpa3oBaHUS MOHOB Mpu pacTeope. [aéT onpeaeneHne TepMUMHOB
«KaTMOH» U «aHMOH». ObpallaeT BHMMaHWe Ha 0bpa3oBaHNe MOHOB NMpW pacniaBfeHn Be-
LLLECTB C MOHHBIM TUMOM CBSA3M.

5. 3apaéTt Bonpocs!:

Kakue noHbl 06pasytoTcs Npu pacTBOPEHMN XNopuaa HaTpusa 1 xnopuaa 6apus B pacteope?
CKONbKO MOJb KaTMOHOB HATPWUS M aHMOHOB Xnopa 0bpasyeTcs Npu pacTBOPEHUM B BOAE
1 Monb xnopuaa HaTpua?

Bo3BpallaeTcsi K onncaHuto NpobNeMHON CUTYaLUK, NPOCUT OO BSICHUTb SIBNEHMSI.

6. MNpeanaraeT BbINOAHUTbL 3aAaHMSI.

YyebHas aesTenbHOCTb 0byyatoLwmXxcs:

1. YYeHMKU BbINOMHAOT 3KCNEPUMEHTaNbHYI0 PaboTy; 3aHOCAT pe3ynbTaTbl U3MEPEHUI B Ta-
6nmupl.
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2. OnpenensioT TUN KPUCTAN/IMYECKUX PELIETOK M BUA XMMWUYECKOW CBSI3W B 3NEKTPONUTAX W
HE3NEKTPONIUTAX.

3. B xoze obcyxaeHnst BOnpoca NpMxXoasT K BbIBOAY, YTO 3NEKTPONNTbLI MPOBOAAT SNEKTPU-
YECKMM TOK 3a CUET 3apsXKEHHbIX YaCTUL, — NOHOB.

4, N306paxaloT B TETPaAsAX CXeMy 06pa3oBaHMs MOHOB, 3aMMUCbIBAIOT OMPEAENEHMS.

5. OTBeyatoT Ha BONpoCkl yuutensi. OBbSACHSOT NPOBNEMHYIO CUTYaLMIO.

6. BbINMONHAOT 3afaHUs yuuTens.

3tan ypoka 4. KOHTpo/ib ycBOeHMs, 06CcyxaeHne aonyLeHHbIX
oLMBOK U X KoOppeKLus

Mpeanonaraemas NpPoAOC/HKUTENbHOCTL: 10 MUH.

lMeparornyeckas AeATENbHOCTb YUnUTens:

opraHu3yeT obcyxaeHune pesynbTaToB UCCEA0BaHUS, HABOAALMMM BOMPOCaMM NOMOraeT
BbISIBUTb MPUYNHHO-CNIEACTBEHHbIE CBA3M MEX/AY XapakTeEPOM XMMUYECKOMN CBSI3U B BeLLe-
CTBE M NPUHAANEXHOCTU BELLECTBA K 3/1eKTPO/IMTaM WU HEINEKTPONUTaM.

YuebHasa aedaTenbHoCTb 06yYatoLwmxcs:

AenalT BblBOAbI M 0POpMASIOT NabopaTopHoe UcCneaoBaHWe B TETpaasX.

Jtan ypoka 5. UHdopmauus o goMaluHeM 3aaaHumn U pednekcus

lNpeanonaraemMas NPOAO/MKUTENBHOCTb: 6—7 MUH.

lMeparornyeckast AESTENIbHOCTb YUUTENS:

WHGDOPMUPYET O [OMALLUHEM 3afaHWK, AAET KOMMEHTApWIi NO €ro BbIMOSHEHWIO;

npeanaraeT aHKeTy penekcum K ypoky 1 npeanaraeT paccuutaTtb «MHANBUAYANbHBIN UH-
[EKC KayecTBa YpoKa»;

noABOAMT pedneKCMBHYIO CTaTUCTUKY YpOKa MO KOMMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecCTBa Bblle 3Ha4YeHus 5;

[AEMOHCTPUPYET 3anucb NpobneMbl 1 Lenn ypoka, cnpawmeaeT: «Kak Bbl AyMaeTe, pelleHa
nv npobnema, OCTUrHyTa Nu Lenb?» Ecnn npobnema He pelleHa M Lenb He AOCTUrHYTa, Aa-
6T 0bbsICHEHME, B AOMONHEHNE K AOMALUHEMY 3aAaHuUI0 NpeanaraeT nogyMatb Haj npuyuHa-
MU 3TOrO.

YuebHasi fedaTenbHOCTb 0byvatoLmxcs:

33[al0T YTOYHSAIOLWME BONPOChI O BbIMO/HEHNW [OMALUHEro 3aAaHus;

PacCUMTbIBAIOT MHAMBWAYANbHbIA MHAEKC KAYECTBa YPOKa;

OnpeaensoT CTeNeHb COOTBETCTBMS MOCTAB/IEHHOW LENW U Pe3ynbTaToB AESTENbHOCTU; CTe-
neHb CBOEro rNpoABMKEHUS K LieSu;

BbICKa3blBalOT OLIEHOYHbIE CYXAEHWUSI M COOTHOCAT Pe3ynbTaTbl CBOEW AEATENbHOCTU C LiEMbio
ypoKa.

MaTepuanbl Ang NOAroTOBKU K YPOKY

1. WHCTpyKumMs K nabopaTopHOMY MCCNefOoBaHUIO «INEKTPONUTbI U HEINEKTPOUTDI».

* 3anycTuTe Ha perucTpaTope AaHHbIX NporpaMMHoe obecneyeHue Releon Lite. Moaknio-
YuTe AATUMK 3NEKTPONPOBOAHOCTY U3 KOMMNNEKTa LMdpoBon nabopatopun Releon K pe-
rMCTpaTopy AaHHbIX.

o B CcTakaH nMoMecTuTe MoBapeHHYI0 COJMib M ONYCTUTE B HEr0 AATYMK 3M1EKTPONPOBOLHOCTHU.
MpoBOANT NN COMb SNEKTPUYECKMIN TOK?

o AHanoruyHble AENCTBUSI NPOBEAUTE C Caxapo30M.
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+ B crakaH Hanente 20 Mn 5 %-Horo pacTtBopa caxapo3bl. OnycTuTe B HEr0 AaTUMK 3MeK-
TPONPOBOAHOCTM, 3aKPENNEHHbIN B Nanke WTaTuBa. Habnogante 3a M3MEHEHWEM 3Haye-
HWS' 3NEKTPONPOBOAHOCTU. Korga mokasaHWs AaTyuvka NepecTaHyT U3MEHSTbCS, 3anuilu-
Te ero 3HayeHue B Tabnuuy.

o O6bpamume sHUMaHue! [aTuyvk TILATeNbHO NPOMOWTE BOAOM.

 3aTeM AaTuMk OMyCTWUTE B CMeaylowuii pacTBop. AHaNorMyHble AeNCTBUS NpOAenanTe co
BCEMW pacTBOPaMM.

MoMollb yuurenio

MaTepuanbl AN KoNMpoBaHUSA
Tabnuua pe3ynbtaTtoB paboTbl.
Pe3ynbTaTbl U3MEPEHWIA

N2 Ha3BaHue BellecTBa, 3HauyeHue aneKTponpo- INEKTPONIUT NN
onbiTa pacTBopa BOAHOCTH, MKCM/CM HE3NEeKTPoNnT

1. MoBapeHHas conb (TB.)

2. Caxaposa (TB.)

3. Caxaposa 5 %-Hblii pacTBop

AHKETa Ans pacyéTa MHAMBMAYaNbHOIO MHAEKCA KaYyecTBa ypoka NpuBeaeHa B onuca-
HUW ypoKa «M3yyeHne CTpOeHMSI MNaMeHn>».

TeopeTnuekckoe nosiCHeHue

Mpy pacTBOpPEHMM B BOAE MOHHbLIX COEAMHEHWI MONSPHbIE MOMEKY/bl BOAbI OKPYXatoT
(«CconbBaTUPYIOT») 3apsXKEHHbIE MOHbI, NEPEBOAS MX B pacTBOp. MonekynsipHble COeAMHEHUS
CONbBATUPYIOTCS, HO HE PacrajfaloTCs Ha WMOHbI. B mepBoM criyyae pacTBOp NPOBOAMT 31EKTpU-
YECKMI1 TOK, BO BTOPOM Clly4Yae pacTBOp He NPOBOAUT €ro.

OnpepenvTb NPUHAANEXHOCTb BeLeCcTBa UM pacTBOpa BELLECTBa K 3/1eKTPONUTAM MOXHO
NP1 MOMOLLUM M3MEpPEeHUs 3MeKTPONpoOBOAHOCTM. ECnn 3neKTponpoBOAHOCTb BeWKa, TO uccne-
AYEMbIA 06BEKT — 3MEeKTPONUT. ECNM 3HaYeHne 3neKTponpoBOAHOCTY MeHblue 20 MKCM/cM,
TO 3TO HE3NEKTPOSUT.

MeToanuyeckne KOMMEHTapUM

Yncno nccneayemblx Ha ypoke BELLECTB ¥ PacTBOPOB MOXHO YMEHbLIMTb. MOXHO uccneao-
BaTb, KaK MUHUMYM, HE3NEKTPONUT, €ro pacTBOpP, PAacTBOP COMM, KUCNOThI U LLENoYM, a Takxe
TBEpAble BellecTBa. [pM HEBO3MOXHOCTU OpraHu30BaTb UCCNefoBaHWe BeLleCTB OAHOBpe-
MEHHO BCEMW YYEHWMKAMM MOXHO pacrnpeaenuTb paboTy no rpynnaM. Torga nony4YyeHHble pe-
3yNbTaTbl yYaLLMECs 3aHOCAT B Tabnuuy, N306paxeEéHHyo Ha JOoCKe.

MOXHO MCMO/Mb30BaTb TEXHONOMMIO CMELAHHOro 0byyeHuns. B knacce opraHu3yeTcs He-
CKOMbKO pabounx 30H, B KOTOPbIX 6yAyT pacnonaratbCsl pasHble pacTBOpbI U BellecTsa. ['pyn-
Mbl YYaLLMXCS NMOOYEPENHO BbIMOMHSIOT MCCEA0BaHNS B OHOM 30HE, 3aTEM NepexoasT BO BTO-
pYytO 30HY U T. A.

3apaHusa K ypoky

1. 3adaHue Ha paszsumue yHKYUOHAbHOU 2paMomHoCcmu.

Bbl yacTo 3ameyanu, YTO BO BpeMs rofionéaa TpoTyapbl U AOPOrM MOCHINAKT aHTUrononéa-
HbIM peareHTOM. B KauecTBe peareHTa MCMosb3YHOT NMOBAPEHHYIO COMb UMW XJIOPUCTbIN Kaslb-
umni (CaCly). Kakon peareHT 6yaet 6onee aphekTMBHLIM AN YHUUTOXEHUS Nbaa, ecnu 6bino
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NOTpaYyeHO OAMHAKOBOE KOSMYECTBO BELLECTBAa MOBAPEHHOW COMM W XJIOPUCTOrO Kanbuust (CTo-
MMOCTb peareHTOB He yunTbiBaeTcs1)? OTBET NOsSICHUTE.

PeweHue:

Mpun nonagaHun Ha Néa BeLecTBO NOCTENeHHO pacTBopseTcs. lNpu pacTBopeHun B BoAe
1 Monb xnopuaa HaTpus Aaét no 1 monb noHoB HaTpus (Na*) u xnopa (CI7). MNpwu pacTeopeHnn
1 monb CaCl, obpasyetcs 1 MOnb MOHOB KanbLMsi U 2 MOSIb MOHOB XJ10pa. PacTBop xnopuaa
Kanbums byaet 3amMep3aTb nNpu 6onee HM3KOM TemnepaTtype (Npu YCI0BUM OAMHAKOBOWM KOH-
LIeHTpaumMn Monb/Kr BOAbl), MO CPAaBHEHWUIO C PaCTBOPOM X0puaa HaTpus. A 3HaUuUT, U 3P-
(peKTUBHOCTb ero byaeT Bbiwe.

2. 3adaHue 018 nodzomosku K MA, BIP.

1. K XxopoLo pacTBOPUMbIM 3/1EKTPONIUTAM OTHOCUTCS

1) rmgpokecua 6apus

2) ocdaT MarHus

3) cynbdomng meam (1)

4) kapboHaT Kanbuus

OtBeT: 1

2. DNEKTPUYECKMiA TOK NPOBOAUT pacTBOp
1) aTmnosoro cnupTa

2) ruuepuHa

3) rAoKo3bI

4) rmapokcuaa Kanbums

OTtBeT: 4

3. YcTaHoBWUTE COOTBETCTBME MEXAY BELLECTBOM M 06pa30BaBLUMMMUCS MOHAMU (C YHETOM
ko3 hnUMeHTOB).

INEKTPONUT NOHbDI
A) H2S04 1) Na* + SOj‘
B) Na2S04 2) Na* + OH-
B) NaOH 33 2Na* + SOz~
4) 2H* + SOZ—
5)H* + SOZ—
A|b|B

OtBerT: 4, 3, 2

Tembl NpoeKMHbIX U ucciedosamesibCKux pabom:

1. M'mppaTHas Teopus pactsopos . WN. MeHgeneesa.

2. CTaHOBNEHNE OCHOBHbIX MOJSIOXXEHU TEOPUM INEKTPONUTMYECKON anccoumaumm C. Ap-
peHnyca u B. OctBanbaa.

3. OnpeaeneHne 31eKTPONPOBOAHOCTY PacTBOPOB BELIECTB B HEBOAHOW Cpeae.

4, OnpegeneHne MONSAPHOM MacChl HE3NEKTPONNTA KPUOCKOMUYECKUM METOAOM.

5. BbisIBNEHME 3aBMCMMOCTM 3MEKTPOMPOBOAHOCTU OT KOHLIEHTPALMA MOHOB B PacTBOPE.
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TeMma ypoka: «IanozeHbi»

TeMma akTyanbHa AN1s YYalMXcs, Tak Kak MMeeT 60/bLLoe 3HaYeHWe ANs XU3HEeAEeSTeNbHOCTM
yenoseka. MPUMEHEHNE ranoreHoB U UX COEAMHEHUI OrPOMHO. 3HaHWNE CBOWCTB 3TUX BELLECTB M
X COeaMHEHNI obecneunT 6esonacHoe obpaLLeHMe C HUMK, pacLUMPUT KPYro3op 06y4aeMbix.

Tun ypoka: obobuieHne U cucTeMaT3aumns 3HaHWIA, C NPUMEHEHMEM AEMOHCTPALMOHHOIO
3KCMEePUMEHTA.

Llenb ypoka: co3aaTb ycnoBus Ans 0606LEHNS 3HAHUN O PUBNYECKMX U XUMUYECKUX CBOW-
CTBax ranoreHoB, UX NPUMEHEHUU U 3HAYEHUW B XXM3HU YenioBeka; (HOpMUPOBaHMS NO3HaBa-
TENbHbIX YHMBEPCANbHbIX YY4EOHbIX AENCTBUIA, YMEHWS LiENeHanpaBneHHO HabnaaTb 3a XUMU-
YeCKMMU NpoLeccamu.

MpoAOMKNTENBHOCTL YPOKA: OAMH aKaAeMUYecKWi vac.

MnaHupyeMble pe3ynbTaTbl:

[TpedmemHble:

* XapaKTepu30BaTb (U3NYECKME N XMMUYECKME CBOWCTBA HEMETA/INIOB Ha NPUMEpE rano-

reHoB;

* MPUMEHSATb OAMH U3 OCHOBHbIX METOAOB MO3HaHWUA: HabnoaeHue;

* OMUCbIBaTb CBOMCTBA Fa/IOrEHOB B Pa3/IMYHbIX arperaTHbIX COCTOSAHMAX, BbIAENAS X CY-
LLeCTBEHHbIE NPU3HAKW.

MemanpedmemHsble:

* 03HaBaTesbHble: MPOBOANTL HAbNOAEHUS M ONUCLIBATb NPU3HAKK U YCII0BUS TEYEHMS
XUMUYECKMX peakLmMi, AenaTb BbiBOAbl HA OCHOBE aHanm3a HabnoaeHuin 3a skcnepu-
MEHTOM, NOy4aTb XMMUYECKYIO MH(OPMALIMIO M3 Pa3fINYHbIX UCTOYHMKOB;

* perynsTuBHbIE: MPOrHO3MPOBATL pe3yNbTaT YCBOEHUS y4ebHOro Matepuana, oLueH1BaTb
KaueCTBO M YpOBEHb YCBOEHMS y4ebHOro Mmatepumana;

* KOMMYHWKaTMBHbIE: MO/HO M TOYHO BbIpaXaTb CBOM MbIC/IM, apryMeHTUpPOBaTb COOCTBEH-
HYI0 TOYKY 3peHus, BCTYNaTb U NOAAEpPXMBaTb Ananor; 3¢ dekTMBHO paboTaTh B nape
WAW rpynne npu peleHnn yyebHolx 3agau.

Jlu4HOCMHbIE:

* OLEHMBaTb YPOBEHb YCBOEHMS y4ebHOro Matepuana, Mcxoas M3 COUManbHbIX M JIMYHOCT-

HbIX LLEHHOCTEMN;

* NpOSIBNSTb NMO3HABATENbHbIN MHTEPEC, HAaNPaBNEHHbIN Ha U3yYyeHne y4ebHOro MaTepuana.

O6opynoBaHue, nporpaMMHOe obecrneyeHne M pacxofHble MaTepuanbl:

AMXP; cnupTOBKa WM 3NEKTpUYECKas MAMTKA; LITATUB; BOPOHKA; CONsHAs KUcnoTa (KOHU.);
Anxpomart kanus unu gpyrue okucnmtenm (MnO2, KMnOs); pactBop 6pomuaa kanus 2 %; pac-
TBOp Moauaa Kanus 2 %; pactBop flakMyca Wiu Apyroro Kpacutens (QykcuHa); pacTop X/o-
puaa xene3a (II) cBeXenpuroToBEHHbIN; KpaxMasbHbIN KNencTep; akTMBUPOBAHHLIN Yrofb;
5 % pacTBOp cynbduTa HaTpus; MOA KpUCTanIuyeckuii, 6poM B amnyne, 6poMHas Boaa, rek-
CaH; CNUPT 3TUNOBLIN; NPO6KM AN NPObUPOK; NPOBUPKK; MUHEPASTbI, COAEPXKALLME ranoreHbl
(bntoopuT, KAMEHHAs COMb, CUIIbBUHUT).

Xop ypoka:

3T1an ypoka 1. OpraHn3aunoHHbIN

MpeanonaraemMast NPOAOMKUTENBHOCTb: 1—2 MUH.

Megarormyeckas AesTenbHOCTb YUUTens:

MpoBEepSIET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy kKnacca Ha ypoke, CO34aéT MOMoXuTeNb-
HbIA SMOLIMOHASbHBIV HACTPOK Yy 06yYatoLLMXCS.

YuebHas fesTenbHOCTb 06yyalowmxcs:

3MOLIMOHANbHO HACTPaMBAOTC Ha NPEeACTOSLY0 YYebHYIo AesTeNbHOCTD.
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3T1an ypoka 2. AkTyanu3aums m 0606weHne 3HaHUH

Mpeanonaraemas NPOAOSIKUTENbHOCTb: 6 MUH.

Meparormyeckas LesTenbHOCTb YUnTens:

NpoBOANT (PPOHTaNbHYIO beceay; akTyanusupyeT MeroLwmecs 3HaHus, nomoraet obobue-
HUIO 3HAHWIA;

CO34aET Ans obyyatowmxcs npobaeMHyo cuTyaumto; nodyxaaeT K BbiCKa3blBaHWUIO Npeasio-
XEHWI 0 cnocobe v cpeacTBax AOCTUXEHNUS NMOCTABNEHHOMN LieNN.

Paboma ¢ mepmuHamu u noHAMUAMU.

MoBTOPUTL M 0606WNTL 3HAHMS YYaLMXCs 06 0COBEHHOCTAX CTPOEHMSI HEMETANI0B, Pa3Ho-
06pa3HbIX arperaTHbIX COCTOSIHUSAX BELLEeCTB, MHOroobpasvn LBETOBbIX OTTEHKOB BELLECTB,
NX XMMWUYECKON aKTUBHOCTM.

[locmaHoska npobaemMHo20 Bonpoca:

Korga roBopsit 06 akTMBHOCTM METanN0B, TO 06paLLaloTCa K psiAy Hanps>KeHWA MeTanos.
OH noka3blBaeT, kakon MeTann 6onee akTUBEH U MOXKET BbITECHUTb MEHEE aKTMBHbIA METaNN
13 pacTBOpa €ro conm. MoXHO i1 NPUMEHUTL AaHHbIA NOAXOA NPU XapakTePUCTMKE ranore-
HOB? KaK NpakTU4eCcKn 3TO OCYLLECTBUTL?

YyebHas aesTenbHOCTb 06yqaroLmxcs:

OTBEYalOT Ha BOMPOCHI, BbICKA3bIBAIOT CBOW MPEANONOXeHWs, NpeanaraloT W COracoBbiBaloT
C yuuTeneM TeMy v LeNb ypoka; 0b6cyxaatoT Cnocobbl M cpefcTBa AOCTUXKEHUS Lienu.
[lpednonazaemsili omgem Ha sonpoc.

Bo3MOXHO, ecnn Mcnonb3oBaTb PaCcTBOPbI CONEN, 06pa30BaHHbIX rasoreHamMm.

Cnocob peuweHus.

MpOBECTUN XMMUYECKMIN SKCMEPUMEHT M SKCNEPUMEHTANIbHO A0Ka3aTh BO3MOXHOCTb BbITEC-
HEHUSI MEHee aKTUBHbIX raioreHoB 60s1ee aKTUBHLIMMU.,

3tan ypoka 3. [[puMeHeHne 3HaHWi B HOBOW CUTyaLUK

lMpeanonaraemMas NpOAO/MKUTENbHOCTL: 25 MUH.

Meparornyeckas AESTENbHOCTb YUYUTENS:

1. Yunutenb Beaét GpoHTanbHyto becesy, B KOTOPOW 06CyXAaK0TC OCHOBHbLIE BOMPOChI: MO-
NOXEHWEe ranoreHoB B MepuoanYecKoi CUCTEME; UBMEHEHME paanyCcOB aTOMOB rasfioreHoB,
M3MEHEHME MX HEMETANNIMYECKMUX CBOMCTB; CPAaBHUTENIbHAA 3M1EKTPOOTPULIATENBHOCTb rano-
reHOB, OKUC/IUTESNIbHbIE CBOMCTBA, TWUM KPUCTAIMYECKON PELLETKM, arperaTHoe COCTOsHWE
rasoreHos.

2. MpoBOANT AEMOHCTPaLMIO (hU3nYecKnx CBOMCTB: BpomMa 1 Moaa. HarpeBaHve Kpuctanim-
Ka Mof B npobupke. 3HAKOMCTBO 0ByYaeMbIX C SIBIEHUEM cy6aumayuu. PacTBOPUMOCTb
ioaa B BoAe M cnupTe. [leMoHCTpaums 6poMHON BOAbI.

3. MpeanaraeT pewnTb 3KCNepUMEHTAbHYIO 3aa4y: Pa3baBneHHble pacTBopbl oda u 6po-
Ma OYeHb CXOXM. Kak MOXXHO OT/IMYUTb 3TW pacTBOPbI?

OTMeyvaeT NpaBUIbHOCTb OMNpeaeneHns oAa C NOMOLLbIO KpaxMaa M YKa3biBaeT Ha HOBbIN
Crnocob, 0CHOBaHHbIN Ha Pa3HOW PAaCTBOPUMOCTY FafloreHoB B BOAE M HEMOMSIPHbLIX PacTBO-
puUTensix.

JlEMOHCTpUPYET pacTBOPUMOCTb BpoMa M Mofa B rekcaHe. B npobupku ¢ 6poMHON U ioa-
HOW BOAOW HanMBaeT No 1 MN rekcaHa. 3aKkpbiBaeT Npobupku NpobKo 1 BCTpsixMBaeT. Pac-
TBOp 6pOMa B rekcaHe OKpaLIMBAETCS B XENTO-KOPUYHEBBIN LBET, ioaa — B (MONETOBBIN
LIBET. YUEHMKM JOMKHbI CAENATb BbIBOAbI.

4, Mpennaraet 0by4YaeMbIM AaTb XapaKTEPUCTUKY XMMUYECKUX CBOMCTB BpoMa U ioaa: C Ka-
KMMM KnaccaMu BELLECTB OHW pearmpyioT, YTo 0bpa3yeTcst B pesynibTaTe NPoTeKaHWs peak-
umi. MpoBepsieT NPaBUIbHOCTb HANUCAHUS YPAaBHEHWIA peakLn.
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5. Bo3BpaluaeTcs kK npobneMHoMy Bonpocy. OTMEYaeT, YTo XMMUYECKWUE CBOWCTBA ranore-
HOB 3HAUYMUTENbHO WKpe. B 3TOM MOXHO ybeauTbCs, npoaenas psg onbiToB. Obpaliaer
BHMMaHMe Ha 0COBEeHHOCTb NPOBEAEHNS 3KCMEPUMEHTA: BCE ONbITbl ByayT NpOBOAUTLCS B
OAHOM npubope, KOTOpbLIA Ha3blBaeTcs «AnnapaT Ans NPOBEAEHUS XMMUYECKUX peak-
LUUm».

OnucbiBaeT KOHCTpYKUMO npubopa. OTMeYaeT, YTO M3-3a BbICOKOM aKTMBHOCTW XOpa, peak-
LMK MPOTEKAlOT 04eHb HbICTPO, MO3TOMY HEOHX0AMMO BHUMATENbHO CleAnTb 3a NpoTeKato-
WMMK npoueccaMm. [IeMOHCTpUPYET OMbIT CONIACHO UHCTPYKLNK.

6. MpocuT 3aHecTn pesynbTaThbl IKCNepuMeHTa B Tabnuuy. MNpoBepsieT npaBuUIbHOCTb Hanwuca-
HUS HabNlOAEHUM N YPaBHEHUI peaKLi.

7. MpepnaraeT yyawmmcst BbinucaTtb U3 yuyebHnka 0bnactm NnpuMeHeHUs ranoreHoB 1 Ux co-
eAVHeHWI (Npy HaNMYNKU BPEMEHN).

YyebHas aesTenbHOCTb 06yqaroLmxcs:

1. OTBEYaloT Ha BONPOCHI yunTens, npn HeobxoanmMoCTn KOPPEKTUPYIOT OTBETLI OAHOKIAcC-
HWKOB.

2. HabntoaaloT 3a AEMOHCTpaLUyMeid onbiTa, B pabounx TETpaasx AENatoT KpaTKUE 3amucu.

3. MpuHUMaIOT yyacTue B 06CYy)XaeHUM cnocoba pelleHnst 3KCNEePUMEHTAIbHOM 3afauu,
npeanaralT CBOM crnocobbl. HabnoaaloT 3a AeMOHCTpauuen onbiTa, ybexaarTcs B npa-
BUILHOM 0T6Ope cnocoba pelleHns 3agavn C NPUMEHEHNeM Kpaxmana. 3anucblBaloT pe-
3y/bTaTbl SKCNEPUMEHTA B TETPAAM.

4, 3an1CcbiBalOT YpaBHEHNS peakuui raloreHoB C MeTannaMmn U HemeTannamu. OauH u3 ob-
y4YaeMblX 3a4MTbIBAET CBOM BapuaHT OTBETA.

5. HabntogatoT 3a npoBefeHWeM 3KCnepuMeHTa.

6. 3aHOCAT pe3ynbTaThbl HAbNOAEHWA B Tabnuuy.

7. 3anucbiBatoT B pabouyto TeTpalb COeAMHEHUS U UX NMPUMEHEHNE B Pa3/IMYHbIX 06/1acTax
AesATeNbHOCTY YenoBeka.

3Tan ypoka 4. KOHTponb ycBOoeHMsl, 06Cy)aeHne AONYLEHHbIX OWKU6OK U UX KOp-
peKkums

MpeanonaraemMasi NPOAOCIKUTENBHOCTb: 6 MUH.

Megarormyeckas aesTenbHOCTb YUUTeNs:

opraHusyeT obcyxaeHue pe3ynbTaToB ypoKa, HaBOASLLMMM BOMPOCaMM NOMOraeT BbISIBUTb
MPUYNHHO-CNEACTBEHHBIE CBSI3U MeXAy CTPOEHMEM ranoreHoOB U UX XMMUYECKON aKTUBHO-
CTblO.

YyebHas gesTenbHOCTb 06yYalowmxcs:

[ENAlOT BbIBOAbI O XMMUYECKON aKTMBHOCTW rasioreHoB.

dTan ypoka 5. UHdopmaumsa o gomaliHeM 3aaaHum u pednekcus

MpeanonaraeMas NPOAOIHKUTENBHOCTb: 6 MUH.

Meparornyeckas AesTeNbHOCTb YYUTENS:

WH(OPMMPYET O AOMALLHEM 3aAaHMM, AAET KOMMEHTapWiA MO €ro BbIMOMHEHMIO;

npeanaraeT aHKeTy pediekcun K ypoKy v npeanaraet paccuntatb «MHANBMAYaANbHbIN UH-
[IEKC KayeCTBa ypoKa»;

NoABOAUT pednekCUBHYIO CTaTUCTUKY YPOKA MO KOIMYECTBY YYEHMKOB, Y KOTOPbIX MHAEKC
KayecCTBa BbllLEe 3Ha4YeHns 5;

LEMOHCTPUPYET 3anucb NpobieMHOro BOMpOCa M Lenn ypoka, cnpawwusaeT: «Kak Bbl gymae-
Te, peWweéH v NpobNeEMHbIV BONPOC, AOCTUTHYTa N LENb?»

B coaepxaHue 53




Qv KBAHTOPUYM XUMUS

YuebHas fedTenbHOCTb 06yYatoWwmxcs:

334al0T YTOYHSIOWME BONPOCHI O BbIMOSHEHUM AOMALUHEro 3afaHus;

PacCcUnNTbIBAIOT MHAMBMAYANbHBIA MHAEKC Ka4yecTBa YpOKa;

OMpPENENsoT CTeNeHb COOTBETCTBMS MOCTAB/IEHHOW LENM U PE3yNbTaToB AEATENbHOCTU; CTe-
neHb CBOEro NpoABMXXEHMUS K LieNn;

BbICKa3bIBalOT OLEHOYHbIE CYXAEHWS M COOTHOCAT pe3ynbTaTbl CBOEW AEATENbHOCTU C Liefbio
ypoKa.

MaTepuanbl ANA NOAroToBKU K YPOKY

1.

WNHCTpYKUMS K [AEMOHCTPALMOHHOMY ONbITY «[anoreHbi».

B konby-peakTop noMewaoT 6—7 r auxpomaTa Kanusi, B BOPOHKY NMpUIMBaOT KOHLEH-
TPUPOBAHHYIO CONAHYIO KMCNOTY 06bEMOM 10 M1,

MepBblM NOFNOTUTENbLHBIN COCYA 3aNONHAOT PAaCTBOPOM KpacuTENs, HanpuMep Nakmy-
CoM,

Bo BTOpON cocyn HanuBatoT 5 %-Hbil pacTBop 6pomMmnaa kanwsi, B TpeTuii — 2 %-Hbli
pacTBOp MoaMAa Kanus v fo6aBnsOT Kana O4eHb pa3baBNEHHOr0 KpaXMasibHOro KNeM-
cTepa.

B 4eTBEpThLIV NOrNOTUTENBHBLIN COCYA pacTBOp xnopuaa xenesa (II), nonyyeHHbIN pac-
TBOPEHMEM MopoLLka xene3a B 10 %-HbliA CONSAHOM KUCNOTE.

MATbIN M LWECTON COCyAbl 3aMOHAIOT COOTBETCTBEHHO 5 %-HbIM PacTBOPOM LLEIOYM U
AKTMBMPOBAHHbIM Y NEM.

B konby npunuBatoT CONSIHYIO KUCIOTY U HAarpeBatloT CMECb Ha 3NEKTPUYECKON MNTKE
unu cnuptoBke. OBpallaloT BHMMaHWe Ha UBET BblgenstoLlerocs xnopa. MocreneHHo
KoN16a 3an0NHSAETCA X/I0POM M B MOMIOTUTENbHBIX CKISIHKaX NPOMCX0oANT obecuBeYnBa-
HWe pacTBOpa KpacuTens, NosiBNEHME XENTON OKPacKu B pacTBOpe bpoMuaa kanus —
NPOUCXOANT BblaeneHne 6poma. PacTBop Moamaa kanus NpMobpeTaeT CUMHIOK OKPacKy,
a YyTb 3eNeHOBaThLIA pacTBop xnopuaa xenesa (II) cTaHOBUTLCS XENTbIM, BCNEACTBUE
obpazoBaHusa xnopuaa xenesa (III). 0O6pamume sHumaHue! Mocne HabnoaeHns Lene-
co06pa3HO CpaBHWUTb UCXOAHbIE PACTBOPbI PearvpytoLmMX BELECTB U pacTBOpbI, NOsy-
YMBLUMECS B pe3y/nbTaTe peakumn. Ha ocHoBe HabnoaeHU y4eHNKM COCTaBNSIIOT YpaB-
HEHWS peakuui.

MomMowb yuntento

MaTtepuanbl gna KONUpoBaHUSA
Tabnuua pesynbTaToB HabntoaeHMN.

Pe3ynbTaThl HabnoAeHwiA

Pearupyolme BelyecTsa

PacTBop KBr KI FeCl,
nakMyca

LiBeT ncxogHoro pacreopa

LiBeT pactBopa nocne
B3aMMOAEWCTBUS C X/IOPOM

YpaBHEHMS peakLmi —

AHkeTa ana pacyéta MHAMBMAYaNbHOrO MHAEKCA KayecTBa ypoka npuBeaeHa B onuca-
HWUW MeToA0OrMM Nocobusi.
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TeopeTnyeckoe nNosicHeHue

[insi nonyyeHust xnopa u3 CoNSHOM KUCNOTbl B TabopaTopum UCNONb3YIOT 7

pa3/inyHble OKUCIIUTENN — NEepPMaHraHaT Kanus, AMOKCUA MapraHua, AnXpo-
MaT Kanus. Peakums mexay CONSHOM KWUCIOTOM M NepMaHraHaToM Kanust Maért ‘
npu 0bblYyHOW TeMnepaType, Npu NErKOM HarpeBaHUM C CONSIHOM KMUCNOTOM 7]
B3aMMOAENCTBYET AMOKCMA MapraHua. bonee cunbHOro HarpeeaHust Tpebyet
peakumst AMXpoMaTa Kanus C CONsIHOM KMCNoTou. MocneaHss peakuus yaob-
Ha TeM, YTo 6e3 HarpeBaHUs OHa He MAET W BblAeNeHNe Xopa NpekpaLLaeT-
cs1. CKOpOCTb NpOTEKaHUS peakLmii C NPUMEHEHWEM MEPBLIX ABYX OKUCUTE-
new perynvupyeTcs noaayei ConsHoM KMCnoThbl. MonyyeHne xnopa npoBoasT
B annapare 415 NPOBEAEHNS XMMUYECKUX peakumii (AMNXP).

MpumMeHeHue npubopa AMNXP No3BOASET NO3HAKOMUTL YYaLLMXCS C Pusn-
YECKUMU ¥ XMMUYECKMMM CBOMCTBAMM X/10pa — LIBETOM, arperaTHbIM COCTOS-
HMEeM, CnocobHOCTbI0 0becLBEYMBATL OPraHMYECKUE KPAacUTENN, BbITECHSTb
MEeHee aKTWBHbIE FaforeHbl U3 UX CONEN, OKUCNISTb HEKOTOpbIE HEOpraHuye-
CKMe coeanHeHuns Ao bonee BbICOKUX CTENEHEN OKUCNEHNS. YpaBHEHUS Npo-
TEKAIOLWWMX peakLuii:

K2Cr207 + 14HCI = 2KCI + 2CrCI3 + 3CI@ + 7H20
2KBr + CI, = 2KCI + Br»
2KI + CIp = 2KCI + I»
2FeCI; + CI, = 2FeCI3
Puc. 10. Anna-

MeToanuyeckne KOMMEHTapuUM paT ansi npose-

PekoMeHAyeTCs OCTaBUTb CKNISIHKM C pacTBOpaMu flakMyca, 6poMmnaa Ka-  genuss xumude-
nus, noanaa kanusa n xnopuaa xenesa(Il) Ha AEMOHCTPALMOHHOM CTONE AN CKUX peakuuit
CpaBHEHUS C pe3ynbTaTaMu OnbITOB.

N3-3a oTcyTcTBua xnopuaa xene3a(Il) B WKonbHOM KabuHeETe, ero MOXHO 3aMEHUTb CBeXe-
MPUroTOB/IEHHLIM PAcTBOPOM cynbdata xenesa(Il). Ecam kpuctannoruapat cynbdata xenesa (1I)
CTan XENTbIM, TO PacTBOP NOAKUCNSIOT CEPHON KMCNOTOM M NOMELLAIOT B pacTBOP KYCOUKU UK
MOPOLLIOK BOCCTAHOBNEHHOIO Xene3a. Yepes HeKOTOpoe BpeMs pacTBOP M3MEHUT CBOKO OKpacky.

Hebonbloe KonmMyecTBo 6pOMHOI BOALI MOXHO MONYYNUTb, NPUINBas K pacTBopy bpomuaa
Kanmsi HECKONbKO Kanesb npenapata «benusHa», ¢ nocneayrowmm noakucneHmem obpasosas-
LUENCSI CMECU CEPHOW KMCNOTOM.

O6pamume sHUMaHue! B NOrnoTUTENbHbIE CKNSIHKM HANIMBAKOT TaKoM 06BEM XMAKOro pea-
reHTa, Ytobbl OH NepeKkpbIBan HMXXHee 0TBEPCTUE KoMnadka Ha 3—4 MM. B npoT1BHOM cnydae,
npu oxnaxaeHun npubopa byaeT NpoucxoanTb 3acacbiBaHue Xuakoctn. OHa byaeT nepenm-
BaTbCsl U3 OJHOW MOrNOTUTENbHOWM CKNSIHKM B ApYryto. BTopoi NpuéM npeaoTBpalleHmMst 3acachl-
BaHWS XXMAKOCTU — BblpaBHMBaHWE aTMOCHEPHOro AaBleHUs 1 aBNeHns BHYTpuU cocyaa. Ans
3TOr0 OTKPOWTE Ha HECKO/bKO CEKYHA MPOBKY BOPOHKM ANnst paboTbl C BPeAHbIMU BELLECTBAMM.

3agaHusa K YPOKY

1. 3adaHue Ha pa3sumue (yHKUUOHA/LHOU 2paMOMHOCMU.

C paBHUX BPEMEH ANst 0T6eNMBaHMS TKaHEN MCMONb30BaNM NPOAYKT B3aMMOAEWCTBMS X/10-
pa Co LenoYybo — rmnoxaopuT HaTpus. Ha YéM OCHOBaHO NpUMMEHEeHWe 3TOro BewecTsa AN
oTbenmBaHus? B Kakon MOrnoTUTENBHOM CKNSIHKE MOXET 00pa30BaThCsl AaHHOE BELLECTBO?
OTBeT nosicHuTe.

PeweHue:

[MNOXNOPUT NpU HarpeBaHUM M Ha CBETY JIerko pasnaraetcs C BblAeNeHneM K1cnopoaa, Ko-
TOpbIii 0T6ENMBAET TKaHW. BellecTBo 06pasyeTcsi B NOrNOTUTENbHOMN CKISIHKE C PAaCTBOPOM -
ApoKcuAaa HaTpusl.
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2. 3a0aHue 0s19 nodzomosKu K M'MA, BIIP.

3anuwmnTe ypaBHEHUE peakLun B3auMoaencTBmns okcmaa mapradua (IV) ¢ consiHon kucno-
TON. YKaXWTe OKUC/IUTENb U BOCCTAHOBUTENb. PaccTaBbTe KO3 hULIMEHTBI B YPaBHEHUM peaK-
LM C NOMOLLbIO METOAA NEKTPOHHOro 6anaHca.

PelwweHne:

INEKTPOHHbIA HanaHc:

1 Mn** + 2e @ Mn*2

12C--2emCl,

YpaBHeHWE peakumn ¢ koahduumneHTamu:

MnO; + 4HCI = MnCI; + CI,& + 2H,0

MnO2 nnn mapraHel B cTeneHu oknucneHns (+4) aBnseTcs OKUCMTeNeM, CoNsaHas KUcnoTa
(CI") — BoccTaHoBuTENEM.

KoHmponbHble sonpocei:

1. MOXHO 11 UCNONb30BaTb A8 NMOMMOWEHNS XJTI0pa aKTUBUPOBAHHLIN Yro/b?

2. Kakvie onbITbl NOKa3bIBAOT PasfiMyHyl0 aKTUBHOCTb raforeHoB?

TemMbl NnpOeKMHbIX U uccaedosameibCKux pabom:

1. TpUMeHeHMe ranoreHoB M UX COEAMHEHUA B MeaWLMHE.

2. OnpepneneHune coaep)aHus xnopa B XJ0pupoBaHHOMN BOJE.

3. OnpeaeneHne MaccoBOW AOMM XNOpuaa HaTpus B KONBaCHbIX M3aenusXx.

4, 3arpsisHeHue x10puaamMmn NoYBbl B FOPOACKMX panoHaX.

5. BnusiHMe xnopua-noHOB Ha POCT U pa3BUTME PacTEHUN.

Tema ypoka: Kanbyul u e2o coeduHeHus

Kanbumii 1 ero CoeanHEHNs LIMPOKO PacnpoCTpaHeHbl B MPUPOAE U UIPaKOT BaXXHYH Posib
B XW3HM YenioBeka 1 0bLecTBa. 3HaHWUs 0 COeAMHEHMSIX KanbLMsi NO3BONSIOT NOHUMATL sBe-
HUSI, NPOUCXOASILUME B OKPYXXAIOLLEM MUPE, @ B HEKOTOPbIX ClyYasix U yNpaBasTb XMMUYECKN-
MW npoLieccamu.
Tun ypoka: KOMOMHMPOBaHHLIN (YPOK M3YYEeHWsi HOBOro MaTepuana).
Llenb ypoka: co3aaTb yCnoBust Ans u3yyeHust hU3nNYeCcKUX 1 XMMUYECKMX CBOMCTB KaNbLms
W ero COeAHEHNI, NPUMEHEHNS COeaNHEHNI, HOPMUPOBAHWS NMO3HABATENbHbLIX YHUBEPCASlb-
HbIX AENCTBUN.
MpoaOMKNTENBHOCTL YPOKA: OAMH aKaAeMUYECKWiA Yac.
MnaHupyeMble pe3ynbTaTbl:
[MpedmemHble:
* MPUMEHSITb OCHOBHblE METOAbl MO3HaHWS: HAbNIOAEHWe, U3MEPEHWE, KCNEPUMEHT;
* XapaKTepu3oBaTb (PU3NYECKME M XMMUYECKME CBOMCTBA KaNbLMsi U €ro COEAMHEHWN,
NPOBOAWTL OMbIThl, MOATBEPXKAAMOLLME XMMUYECKME CBOWCTBA MMAPOKCHUAA KanbUus;
* XapaKTepu30BaTb B3aMMOCBS3b MEXAY COCTAaBOM, CTPOEHMEM W CBOWCTBAMU METANOB;
¢ cobntogatb npaBuna 6e3onacHoi paboTbl NPY NPOBEAEHWM OMbITOB.
MemanpeomemHele:
* MO3HaBaTeNbHbIE: aHanM3npoBaTb, 06pabaTbiBaTb M MHTEPNPETUPOBATL MHMOPMaLMIO,
MCNonb30BaTh €€ ANs pelleHns NocTaBaeHHbIX y4ebHbIx 3aaay;
* PErynsTvBHbIE: KOHTPONMPOBATb W OLEHMBATb PE3yNbTaThl YY4EOHOW AESTENbHOCTH, BHO-
CUTb KOPPEKTUBbI B UX BbINOTHEHUE;
* KOMMYHWMKaTMBHblE: 3 dekTMBHO paboTaTh B Nape, B rpynne npu peleHun y4ebHbix 3agau.
Jlu4HOCMHbIE:
* pa3BMBaTb MNpaKTUYECKMe HaBbIKK MO WMCMONMb30BaHMIO y4ebHOro obopyaosaHus;
¢ cdopMMpoBaTb MO3HABATENbHbIA MHTEPEC, HANPaB/IEHHbIN HA M3YYEHUE XMMUYECKUX CO-
€AVHEHWUN KanbLns 1 UX NPUMEHEHME B XWU3HM YENIOBEKA.
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O6opyaoBaHue, nporpaMMHoe obecrneyeHne n pacxofHble MaTepuabl:

KomnbtoTep, nporpaMmHoe obecneyeHune Releon Lite, undpoBble AaTUMKK 3NEKTPONpPO-
BOAHOCTM, AaTumK pH; ctakaH xummnyeckuii (50 mn); ctakaH xummuyeckun (150 mn); dapdopo-
Bas Yallka; npubop ANs MOSyYeHWsi ra3oB, 3apPsHKEHHBIN MPaMOPOM M CONSIHOM KWUCNOTOW;
WTATUB C 3aXWMOM, WNaTenb; MUHUET; AUCTUNNMPOBAHHAs BOAA; M3BECTKOBas BOAA; COMsSHAs
kucnota (1 : 2); Mpamop (Kycouku); pacteop (eHondranenHa, Konnekums MMHepasnos.

Xop ypoka

3T1an ypoka 1. OpraHn3aunoHHbIN

Mpeanonaraemas NPOAOIHKUTENbHOCTb: 1—2 MUH.

Meparornyeckast AESTENbHOCTb YUYUTENS:

MpoBepsieT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO34aET MOMOXUTENb-
HbIA 3MOLIMOHA/TbHBIN HAaCTPON Y 06YYaOLLIMXCSI.

YyebHast pesTenbHOCTb 0byYatowmxcs:

3MOLIMOHANbHO HACTPauMBAlOTCS Ha MPEACTOALLYI0 y4ebHYl0 AesTenbHOCTb.

dTan ypoka 2. Aktyanu3aumsa u o6o6LieHne 3HaHUK

lMpeanonaraemMas NpoLO/MKUTENbHOCTL: 10 MUH.

Meparornyeckasl AeSTENIbHOCTb YUYUTENS:

MpeanaraeT yyalmMmcs NpoCnyLWwaTh CEPUID CYXXAEHUN U Ha UX OCHOBE OMPeEnuUTb TEMY
ypoKa ¥ Lenb ypoka. Ha ntoboM 3Tane BbICKa3blBaHWS CYXAEHUA MOXHO 03BYYWTb OTBET.

O KaKoM 3neMeHTe UAET peyb?

1. MeTtann.

2. B coeimHeHusx NposiBSeT TOMbKO BaNeHTHOCTb II.

3. Haxoautca B IV nepvoae Mepnoanyeckon cMcTeMbl XMMUYECKUX SNIEMEHTOB.

4, O4yeHb aKTMBHbIN METanN, Ha BO3ayxe ObICTPO OKUCHSETCS.

5. BcTpeuaetcs B Npupoae TONbKO B BUAE COEAUHEHWA.

6. Bxoaut B coctaB Mena (Mpamopa, IM4HON CKOPAYMbl, M3BECTU U T. A4.).

Mocne onpeaeneHns 3fneMeHTa M TeMbl YpoKa NpeasaraeT AaTb XapaKTEPUCTMKY KanbLua Ha
OCHOBE €ro MOJIOXEHNSI B NMEPUOANYECKON cucTeMe (CM. MaTepUanbl ANs KOMMPOBaHMS).
MpegnaraeT 04HOMY M3 YYEHWUKOB 3a4MTaTb XapaKTEPUCTMKY KanbLUus.

YyebHasa aesTenbHOCTb 0byyarowmxcs:

BbICKa3bIBAOT CBOM MPEeAnoNoXeHWs; COrMacoBbIBAIOT C YUYUTENEM TEMY U LeNb YpoKa; npea-
naratoT cnocobbl M CpeacTBa AOCTUXEHUS LENN.

BbINOMHAIOT 334aHNg NO XapakTepUCTUKE KanbLus.

MpoBepsIOT OTBETLI MO XapaKTEPUCTUKE KasbLys.

dtan ypoka 3. O6bsiCHeHMe HOBOro matepuana. lpumeHeHUe 3HaHMIA B HOBOWN CH-
Tyaumm

MpeanonaraemMas NPOAO/IKUTENbHOCTb: 17 MUH.

Meparornyeckas AesTeNbHOCTb yunTens:

1. O6BACHAET yyalWmMMcs HOBbIM MaTepuan C AEMOHCTpauMen (U3NYECKUX CBOMCTB KasbLms,
0COBEHHOCTSIMU €ro XpaHEHUS! B CBA3M C €ro BbICOKOW aKTUBHOCTbIO. OTMeYast akTUBHOCTb
Kanbuus, NpeanaraeT y4YeHuKaMm CnporHo3vMpoBaTb CNocob nonyyeHus kKanbuus. [eMoHCTpu-
pyeT B3aMMOAENCTBUE KanbLiMs C BOAOW W MOCNEAYIOLWMM ONpeaeneHneM xapakTepa cpesbl
pacTBOpa rMAapoKcuaa KanbLmsi C MOMOLLbI0 AaTumka pH 1 deHondTanenHa.

2. MpoBOAMT 3KCMEPUMEHT «B3aMMoaeicTBME OKCMAA KanbLms C BOAOM» C MOCAeayoLwmMm
onpeaeneHneM xapakTtepa cpeapbl.
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3. K obpasytowieMycs pacTBopy rmapokcnia Kanbums BMECTe C 0CaAKOM NpuanBaeT Consi-
Hyto Kucnoty. OTMeyaeT, uTo MoH Ca’* 6ecuBeTeH. BHOCUT B NONyYEHHbIN PacTBOP HUXPO-
MOBYIO NET/I0. 3aTeM NOMELLAET NET/0 B NnaMs CNMPTOBKW. [py BHECEHWM B MaMms pacTBo-
PUMbIX CONEN KanbLmMs Nams OKPaLLMBAETCS B KUPNMYHO-KPACHbIN LBET.

4. Yyawmecs B TETPaAsX 3anuCbiBaloT YpaBHEHUS MPOTEKAOWMX MPOLECCOB, OTMeYaloT npu-
3HaKM peakumi.

5. Mpeanaraet yyalmMcs BbIMOSHUTL 1abopaTopHbIi OMNbIT «B3anMogencTene N3BeCTKOBOM
BOAbl C YrNEKUC/bIM ra3oM», 3HAaKOMUT YYEHUKOB C METOAMKaMW NPOBELEHMS OnblTa, pa3aa-
éT 3agaHune v obopyaoBaHve 1 AAET MHCTPYKLMIO No paboTe.

6. BoinonHs0T nabopatopHyto paboty; pabotasi B napax (B rpynnax) No MHCTPYKLUWM,
0opMNAOT pe3ynbTaThl U3MEPEHUN N PacYETbI B TETPAAN WM Ha crieumanbHbix 6naHkax
(cM. MaTepuanel ans konvpoBaHus). [JenatoT BbiBOAbI N0 paboTe.

7. 3HAKOMUT y4yaLUMXCa C COeAMHEHUSIMI KanbLmsi, pacnpocTpaHEéHHbIMK B npupoae (c ae-
MOHCTpaLMAMN MUHEPAJIOB U UX COCTABOM) M NPUMEHEHWNEM COEAMHEHWI KanbLusi, OTMeYa-
€T po/ib KasibLiMs B OpraHu3mMe YenioBeka y XUBOTHbIX.

YyebHas aesTenbHOCTb 06yqaroLmxcs:

3anucbIBalOT Ha3BaHWe MUHEPANIOB M MX COCTaB, 0611aCTV NPUMEHEHUS COEANHEHNI KambLMs.

3T1an ypoka 4. KoHTponb ycBoeHusi, 06¢cyxaeHue aonylieHHbIX oWwnU60K U UX Kop-
pekums

lMpeanonaraemMas MpoAO/KUTENBHOCTL: 10 MuH.

Meparormyeckas fesTenbHOCTb YUUTENs:

opraHusyeT 06CyxxaeHve pe3ynbTaToB MCCIef0BaHNs, NPOBEPSET NPaBUIbHOCTb 3anucaH-
HbIX YPaBHEHWUN peakLMi U cAenaHHbIX BbIBOAOB. OTMEYAET BaXXHOCTb NPOTEKAOLWMX NPO-
LIECCOB B XXW3HEAEeATeNbHOCTM YenoBeka.

YuebHas fesTenbHOCTb 06yYatoLWwmxcs:

CpaBHMBAKOT pe3ynbTaThl paboTbl B Nape (B rpynne) ¢ AaHHbIMK, NOAYYEHHbIMU APYrUMK yye-
HWKaMK; NpyU HEOOXOAMMOCTY KOPPEKTMPYIOT BbIBOAbl M YPABHEHWUS XUMUUYECKUX PEaKLIMM.

3tan ypoka 5. Undopmauus o noMaluHeM 3afaaHnmn U pedpnekcus

Mpeanonaraemas NpOAOMKUTENIBHOCTb: 6—7 MUH.

lMNeparornyeckas AesTeNbHOCTb YUUTENS:

WHhOPMUPYET O AOMALLHEM 3afaHuK, AAET KOMMEHTapWiA MO €ro BbIMOMHEHMIO;

npeanaraeT aHKeTy pednekcun K YpoKy 1 npeanaraeT paccumtatb «MHAMBUAYaNbHBIN UH-
[IeKC KayecTBa ypoKa»;

NoABOAUT pedIEKCUBHYIO CTAaTUCTUKY YPOKa MO KOIMYECTBY YUYEHMKOB, Y KOTOPbIX MHAEKC
Ka4yeCTBa BbllLe 3HaYeHuns 5;

[AEMOHCTPUPYET 3anuchb Lienu Ypoka, crnpawumnsaeT: «Kak Bbl AyMaeTe AOCTUMHYTa /N LieSib?»
Ecnm npobnema He pelleHa v Uenb He AOCTUrHyTa, npeanaraeT obbscHeHWe, U Npeanaraet B
[OMOSTHEHME K AOMAaLUHEMY 3alaHWI0 NOAYyMaTb Had MpUYMHaMm 3TOro.

YuebHas aedTenbHOCTb 06yYatowmxcs:

33[al0T YTOYHAKOLME BONPOCHI O BbLIMOJHEHWN AOMALUHEro 3ajaHus;

PacCcYnTbIBAOT MHAMBMAYANbHBIA MHAEKC KaYeCcTBa YPOKa;

OMpPENENsIOT CTENEeHb COOTBETCTBMS MOCTAB/EHHOW LENM M PE3YNbTaToOB AEATENbHOCTU; CTe-
neHb CBOEro rNpoABMKEHUS K LieSn;

BbICKa3bIBalOT OLEHOYHbIE CYXAEHWUSI M COOTHOCAT pe3ynbTaTbl CBOEW AEATENbHOCTU C LiENbo
ypoka.
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MaTtepuan ans noaroToBKU K YPOKY

1.

WMHCTpyKUmMst K nabopaTopHOMY OMbITy «B3auMoaencTBine M3BeCTKOBOM BOAbI C YreKNC-

J1bIM Fa30M>,

3anycTuTe Ha perucTpaTtope AaHHbIX nporpaMMHoe obecrieveHue Releon Lite.
lMoaknounTe AaTunK 31EeKTPONpPOBOAHOCTY.

B cTakaH HanenTe 20 Mn pacTBOpa WM3BECTKOBOM BOAbI, OMYCTUTE B HEr0 AATYMK SMEKTPO-
MPOBOAHOCTW, 3aKPEr/IEHHDIN B NanKe LTaTvBa.

HabniopaiiTe 3a M3MEHEHMEM 3HAYEHNS ANEKTPONPOBOAHOCTM. Koraa nokasaHus anek-
TPOMPOBOAHOCTM NepecTaHyT U3MEHATLCS, 3anunTe 3HaYeHne B Tabnuuy.

B TeueHme HeCKOMbKMX MUHYT NPOMyCKanTe Yepes U3BECTKOBYIO BOAY YIIEKUC/IbIA a3,
“cnonb3ys npubop Ans nonyveHuns rasos. ObpaTnte BHUMAHME Ha CKOPOCTb NPOMycKa-
HWS yrnekucnoro rasa. OHa He Jo/mkHa 6biTb O4YeHb 6onbLoiA. PerynupoBaTh nogady ra-
3a MOXHO C NMOMOLLbIO KpaHa. HabnioaaiTe 3a M3MEHEHWEM B pacTBOPE U U3MEHEHUSAMU
3HaYeHMS 3/1EKTPONPOBOAHOCTH.

MponyckanTe yrnekUcnbIi ra3 Ao noslyyeHust Npo3payHoro pacteopa. Hanelte B npo-
6MpKy 2 MN NOSTly4YEHHOr0 NPO3PaYHOro PacTBOpa M HarpenTe Ha NaaMeHn CNUPTOBKM.
YTo HabnogaeTe? Kako ras Bobigenserca? KakoB cocTaB ocagka?

3anonHuTe Tabnuuy pe3ynbTaToB OMbiTa UM CAenaliTe BbIBOAbl. B BblBOAAX OTpasuTe Mnpo-
Liecchl, NpoTekatowme B pactBope (B BMAE XMMUYECKMX YPABHEHWIA) N UBMEHEHMS 3Haye-
HWI 3NEKTPONPOBOAHOCTMU.

Haneitte B npobupky 2 M NONYYEHHOrO NPO3pPaYHOro pacTBOpa W Harpelite Ha nnaMeHu
CnnpToBKM. YTO HabntopaeTe? Kakon ras BuiaensieTcsi? KakoB coCcTaB ocagka?

KOHmpOﬂbele B0ONpOChkI.

1.

MoyeMy M3MEHSIeTCH 3HAYeHWe 3/1eKTPONPOBOLHOCTH W3BECTKOBON BOAbI npu nponycka-

HAW Yepe3 Heé YrNeKuUcnoro rasa? 3anuiinMTe YPaBHEHWUSI XUMUYECKUX PeakLuid, NpoTeKalowWwmx
npu 3TOM.

MomMowb yuntento

MaTtepuan gnsa KonuMpoBaHUS

XapaKTepucTuka Kanbuus

XapaktepucTuka Kanbumit

MopsiAKoBbLIN HOMEp

OTHocUTENbHAs aToMHas Macca

3apaa aapa

ObLiee YMCo 3NEKTPOHOB

YMCno 3N1EeKTPOHOB Ha BHELIHEM 3/1EKTPOH-
HOM cJioe

CTeneHun oKuUCneHus

®opMyna BbICLIEro OKCMAa M ero Xxapaktep
(OCHOBHbIN, KMCNOTHBbIA)

dopMyna rapokcMaa v ero Xxapaktep
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Tabnuua pesynbtaToB paboThl

N2 onbiTa Uccnepyemblii pacTBop OneKTponpoBOAHOCTb, MKCM/CM
1. M3BecTKkoBas BoAa
2. PacTBop c ocaakoM”
3. PacTBop nocne pacTBOpeHns ocagka

" Heobx0aMMO 3anncaTh HaUMEHbLLEE 3HAUEHNE 3NEKTPONPOBOAHOCTM.

AHKeTa N5t pacyéTa UHAMBMAYANbHOIO MHAEKCA KayecTBa ypoKka (CM. paboTy «M3yue-
HWE CTPOEHUS NJIAMEHN>).

TeopeTnueckoe nosiCHeHue
Ecnu B pacTBOp rmapokcuaa Kanbumsi NponyckaTb YrNEKMCAbIN ra3, To 0bpa3yeTcs Hepac-
TBOPUMbIV KapboHaT Kanbums:

Ca(OH)2 + CO; = CaCOs@ + H20

DNeKTponpoOBOAHOCTb pacTBopa No Mepe BbinageHust KapboHaTta kanbums byaeT CHUXaTb-
cs. Korpa Bce MOHbI KanbUmus NnepeiayT B 0CafoK, 31eKTPONpPOBOAHOCTb pacTBopa OyaeT MMHM-
ManbHOW. Mpu AanbHENMWEM NPONYCKaHUM YrNEKUCNoro rasa 6yAeT MpOMCXOAUTb PacTBOPEHME
kapboHaTa KanbLmns 1 31eKTPONPOBOAHOCTL PacTBOPa YBENNYMBAETCS.

CaCO3 + H,0 + CO2 = Ca(HCO3)2

MeTtoguueckne KOMMEHTapuu

B uensx skOHOMUKM BpeMeHu Ansi nposeaeHust n1abopaTopHOro onbitTa HeobxoaAMMO 3apa-
HEe NPUroToBUTbL NPMOOPHLI A7s MONYYEHMsI ra30B, 3aM0JTHMB UX KYCOYKaMu MpaMopa. PacTeop
CONSIHOM KWUCNOTbI HAaNMBAIOT B NPUO0OP HEMOCPEACTBEHHO MEPEe/ OMNbITOM.

PactBop rvapokapboHaTa KanbLusi MOCNE KUMSYEHUS MOXHO WMCCNEAOBaTb Ha 3NMEKTPOnpo-
BoAHOCTb. OAHAKO, BCNEACTBME NIETYYECTM XJIOPOBOAOPOAA, SNEKTPOMNPOBOAHOCTb MOXET
6bITb BLICOKOWN. A 3TO MPOTUBOPEUNUT XMMUYECKMM NPOLIECCAM.

3apaHusa K ypoky

1. 3adaHusa Ha pazsumue yHKYUOHAbHOU 2pamomHocmu.

1) XuMmnueckne npouecchl, UCCeaoBaHHble B labopaTopHoi paboTe, NPOUCXOAAT B Npu-
poae. Obpa3oBaHMe CTanakTUTOB CBSI3aHO C BblAENEHMEM kapboHaTa Kanbuus M3 pacTBopa Mv-
ApokapboHaTa Kanbums. Kak 3ToT npouecc npoBecTv B nabopatopum?

OtBeT: HarpeTb pacTBop ruapokapboHaTa kanbums 4o KuneHust. MNpu 3ToM OH pa3noxunTcs
C BblgeneHnem kapboHaTa KasbLuysi, yrNeKUCNOro rasa v Boabl.

2) Mpu cTUpKe pyKaMu xo3sMka yBuaENa MHOXECTBO Ny3biper. OHM NepennBanmncb pasHbl-
MW LIBETAMU U KX 6bIN0 04eHb MHOro. ChopMynmpyinTe BbiIBOA O TOM, B KaKOW BOAE CTUPAET
X03s1iKa: MSIrKon Unu »écTkon. Kakue npusHaku noaTeepxaatoT Baw BbiBoa?

OTBeT: Xo3aiKka cTUpaeT 6enbé B MArkon Boae. Mblno NEHUTCA U AAET Ny3blpy TONMBKO B
MArKOW BOAE.

2. 3a0aHue dn19 nodzomosKu K M'MA, BII1P.

1) HanuwuTe ypaBHEHMSI peakLui, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb NpeBpalLlle-
HUS No cxeme: [Ans TPeTbero NPeBpPaLLEHNS COCTaBbTE COKPALLEHHOE YPaBHEHWUE peakLMK.

1 2 3

Ca — Ca0 — CaOH; — Ca(N03);
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OtBeT:

1) 2Ca + 02 = 2Ca0

2) Ca0 + H,0 = CaOH>

3) CaOHz + 2HNOs = Ca(NOs)2 + 2H20

4) H* + OH™ = H,0

2) C kakumu BelectBamu Byaet pearvpoBaTh raléHHas U3BecTb?
1) CepHUCTLIM ra3om 2) yrapHbIM rasom

3) CONsiHOM KUCNIOTOM 4) e[KnM HaTpoM

OtseT: 1, 3.

3) Kakue aBa u3 nepeuncneHHblX BelwecTs byayT BCTynaTb B peakumio C OKCMAOM KanbLusi?
1. Cu(OH)2

2. HNOs

3. O

4, Ba(OH):

5. COz

OtBer: 2, 5.

TeMbl npoeKmHbIX U uccaedosamenbckux pabom:

1. XKEcTKoCTb BOAbI M CNOCODLI €€ yCTpaHeHws.

2. OnpepeneHne XECTKOCTU BOAOMPOBOAHONM BOAbI.

3. MpuMeHeHNe COEAMHEHUN KanbLMs B MeMUMHE.

4, Kanbumn B npupoae. Murpaums Kanbums B OKPYXatoLEM MUpe.
5. Kanbuuii B XW3HWU YenoBeka.

JlabopaTtopHble paboTbl

8 Knacc

lNMpakmu4eckaa paboma Ne 1.
«M3y4eHue cmpoeHusa niameHu»

Teopemuyeckas 4acmsb

FOpeHMe — CNOXHbIV NPOLIECC, COMPOBOXAALLMINCS BbIAENEHMEM SHEPTUM, KaK NPaBUNO,
B BMAE Tenna v cBeTa. Pas3nnyatoT roMoreHHoe ropeHre, HanpuMep npu paboTte ra3oBom ro-
penKku, n reTeporeHHoe ropeHne, HanpuMep ropeHue cnupTa u Cyxoro roproyero. B paccmo-
TPEHHbIX NpUMepax naams UMeeT CXOAHOe CTPOeHNe. B HEM MOXHO BbIAENNUTb TPU YacTu.

1) BHYTpEeHHMIA KOHYC TEMHOIO LiBeTa (B C/lyYae ra3oBOM ropesiku CUHEro LBETA) C HU3KOW TeM-
nepatypon 8 300—500 IC. 3aecb NPONCXOANT UCTIAPEHME U Pa3NIOXKEHME rOpHOYEro BELLECTBa.

2) CpeaHui BOCCTAHOBMTEbHbIN KOHYC COCTOMT M3 CMECH BO3AyXa M ropsilLero rasa. 3aecb
noa BNusiHMeM 6onee Bbicokon Temnepatypbl, 1500—1800 IC, npoayKTbl UCMAPEHUst U pPa3no-
XXEHMSI FOPIOYMX BELLECTB aKTUBHO pearnpytoT C KMCNopoaoM. Ecnm vacTb yrnepoaa octaércs
CBOOOAHON, TO €ro MefbYailuMe YacTULbl PAcKanATCs U NpUAAIOT NIAMEHU SPKOE CBEYEHME.
OTa YacTb NnameHn borata yrapHbiM ra3oM CO — cunbHbIM BOCCTAHOBUTENEM, MO3TOMY €€ Ha-
3bIBAOTCS BOCCTAHOBMUTE/bHOM. TOUYKa Hambonee BLICOKOW TeMNepaTypbl HAXOAUTCS Ha OCTpue
BOCCTaHOBMUTESIbHOIO KOHYCA.

3) BHELHMIA OKUCAUTENbHBIN KOHYC 06pa3yeT HEBUAMMYIO 060/10UKY, OKpYXatoLwyto nna-
Msl. 34eCb NOA BAUSIHWEM 3HAYMTENIbHOrO MPUTOKA KUCIOpoAa BO34yXa NPOUCXOAWUT MOSHOE
okucneHue roproyero sewectsa 40 CO2 1 H,0 (npu ropeHnmn Cyxoro roptoyero Ha OCHoBe
ypoTponuHa Takxe obpasyetcst N2). Mpu 3TOM oCcTaéTcs M3bbITOK KACNOpoAa, KOTOPbLIM Npu
BbICOKOM TemnepaType 06N1afaeT BbICOKOW OKUCIUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELLHAS
YacTb NJIAMEHWN Ha3bIBAETCS OKUCIUTENBHOMW.

Mcnonb3ys noaays BO3Ayxa, MOXHO YBENUYMTbL TeMnepaTypy nnaMeHu.
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[lpakmuyeckas 4acme

Lenb onbima: U3yuntb CTPOEHUE MNaMeHu, ONpeaenvUTb TeMNepaTypy B PasHbIX ero 30Hax
NPy UCNONb30BAaHUM PA3INYHBIX UCTOYHMKOB Tena.

MepevyeHb damyukos yugposol nabopamopuu: AaTYMK TEMMEPATYPbl TEPMOMAPHbIN.

JonosHumeibHoe 06opydosaHue: WTATUB C 3aXUMOM; AepxaTenb Ans Npobupok; cnmp-
TOBKa.

Mamepuanel u peakmusbl: CNUPT STUNOBBINA; CyX0e roproyee; CBeva.

TexHuka 6e3onacHocmu:

1. PaboTa cBsi3aHa C OTKPbITbIM NaMeHeM — BepermTecb oxora.

2. Tepmonapa nocne u3BneyYeHns U3 niamMmeHn oCcTbIBaeT He cpaly — beperntech oxora.

3. B cnmMpTOBKE COAEPXKUTCA rOproYas XnaKoCTb.

MHCMPYKYUA K BbINOJIHEHUIO:

1. TMoaknounTe BbICOKOTEMNEPATYPHLIN AaTuMK (TEpMonapy) K perucTpaTopy AaHHbIX (KOM-
nbtoTepy). 3aKpenuTe AaTUMK B LUTATMBE TaK, YTOObI €ro KOHUMK Kacancs uTus CNUpTOBKK.

2. 3axrute cnupToBKy. Koraa nokasaHusa CcTabununsnpyloTcsl, 3anuwmTe 3HavyeHne Temne-
paTypbl Ha cxeMe nnamMenu (puc. 1).

Puc. 1. Touku “3MepeHns TemMnepaTypbl NiamMeHu

3. lMNepeMeLllaiite AaTunK TEMNEPATYPLI B CIEAYIOLLYIO TOYKY NNaMEHN B COOTBETCTBUM CO
cxeMon. [Ans 3toro ocnabnsnte MydTy 1 nepemellanTe eé (BMecTe C nankou U AaT4MKOM) B
HY>XHOe MecTo. Koraa nokasaHus cTabunmanpytoTcs, CHoBa 3aHOCUTE 3Ha4YeHne TemMnepaTypsl
B COOTBETCTBYIOLLIEN TOYKE HA CXEMY.

4. Tak u3mMepbTe TemnepaTypy BO BCEX TOYKaX MIAMEHWN, OTMEYEHHbLIX HA CXeMe.

5. MoBTOpUTE AEWACTBMS CO CBEYEN M CYXUM FOPHOUUM.

6. O6pamume sHumaHue! TIpy U3y4eHUN CTPOEHWUS MNSIAMEHWU CyXOro roptoyero WUCrosb3yet-
cs1 1/4 yactb TabneTkun. Kycouek roptoyero noMeLLaoT Ha KEpaMUYECKYHO NINTKY.

7. BHecuTe B nnamsi CMMPTOBKM HA NOAMUHYTBI Npobupky. 3Bnekute npobupky 13 nname-
HW 1 paccCMOTpUTE €€ NOBEpPXHOCTb.

8. MoBTOpUTE OMNBIT CO CBeYéN. Kakoro LBeTa obpasoBancst Hanét? Yto 3To 3a BELWECTBO?

Pe3ynbTaTbl U3MEPEHUIN/HabNOAEHNI

TeMnepaTtypa
TemnepaTtypa TemnepaTtypa Y10 o6pasoBa-

Y T;Tno:::b': (?(Kzgzlg"r;m::_ B cpeAHen B BepxHeii JI0Cb Ha noBepx-

Y P 4YacTu NJlaMeHn | 4YacTU NJIaMeHU | HOCTM NPo6MpKu

yero)

1 CnnpToBka
2 Ceeua
3 | Cyxoe roptoyee —
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BbiBoObI:

B BbIBOAAX yKa3aTb, KakOW MCTOYHWK TENIOTbI NPeAnoYTUTENbHO UCNOIb30BaThb B XMMUYeE-
CKoW nabopaTopum 1 NoYemy.

KoHmposibHble sonpocsbi:

1. KakoW UCTOYHMK MnaMeHm 6bin Cnonb30BaH?

2. Kakas yactb nnameHu camas ropsyas?

3. [lo KaKkoM MakcuManbHOW TemnepaTypbl YAAETCst MporpeTb TepMonapy?

4, Y10 ropsiyee — UEHTP NiaMeHn unm kpas?

5. MoyeMy cnnpToBKa ropuT NoYTH 6eCcUBETHLIM NIAMEHEM, a CBeYa — CBETAWMM? MOXHO
NN UCNONb30BaTb CBEYM B labopaTopumn BMECTO CMPTOBOK?

6. Kakue npoayKTbl ropeHus O4MHAKOBbI Y CMMPTOBKM U CBEYN?

/. 3adaHue 011 nodzomosKu K 1A, BIIP.

Mpn HarpeeaHWu TBEPAbIX BELECTB B Npobupke HeobxoamMmo:

1) B35Tb NPOBMPKY B PyKW M HarpeBaTb Ty 4acTb, FAe NEXUT BELLECTBO;

2) 3aKpenuTb NpobupKy B LUTATUBE M HarpeBaTb Ty YacTb, FAe NEXMT BELLECTBO;

3) B34Tb NPO6UPKY B PYKK, MPOrpeThb BCO NPOOUPKY, @ 3aTeM Ty YacTb, FAe NeXWUT BELLECTBO;

4) 3aKkpenuTb NPObUpKY B LUTATMBE, NPOrpeTb BCO NMPOBMpPKY, @ 3aTeM Ty YacCTb, FAe NEXUT
BeLLEeCTBO.

MpaBWnbHbIA OTBET: 4.

8 3adaHue Ons pazsumusa PYHKYUOHAIbHOU 2pamomHocmu.

B kHure Maiikna ®apapes «MUctopusi cBeun» aBTOp OMWUCHIBAET
OMbIT, KOTOPbIA OH AEMOHCTPMPOBAN Ha CBOMX Nekumax. B nnams
CBEYM OH MOMeLLan M30rHYTYl CTeKNsHHY Tpybky. OauH KoHeu
TPYOKU Onyckancst Hefaneko oT hUTUNSA, BTOPOM BbIBOAMNICS HA He-
CKOMbKO CaHTUMETPOB OT M1aMeHn. Yepe3 HEKOTOPOe BpeMs K KOHLYY
TPY6KM NOAHOCKNW TOPSILLYIO NTy4mnHy. [osBASAOCh nNaams, KoTopoe |
CyLLEeCTBOBANO OTAENbHO OT NaMeHn cBeun. Kak MOXXHO OOBSICHUTD s
3TO ABNeHune?

OtBeT:

B 3TOM YacTM NnameHn NpoMcxoanT UcnapeHne napaduHa. Mapeol
napaduHa Ha Bo3ayxe, NPy NOAXWUIraHUK, 3aropatoTcsl.

JononHumenbHasa uHgopmayua

®apagen M. Uctopusa ceeun: Mep. ¢ aHrn./Moa pea. b. B. HoBoxwunosa M.: Hayka. naB-
Has pefakums (uanko-maTeMaTudeckon nutepatypsl, 1980. 128 c., un. bubnuoteyka «KBaHT».

—
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Jla6opamopHbil onbim Net.
«/]o Kakoli memMnepamypbl MOXHO Ha2pemsb seuwecmso?»

Teopemuyeckas 4acme

[Npn HarpeBaHWM BeLLECTBA B HEM YCTAHAB/IMBAETCA Te-
Ma0BoM 6anaHC: CKOPOCTb NOABOAA TeNa B KaKoW-TO MO-
MEHT CTaHOBWTCS paBHOWM CKOPOCTU ero paccemsanus. Mo-
CKOJIbKY CKOPOCTb MOABOAA U CKOPOCTb PacCeMBAHNSA 3aBU-
CAT OT Pa3HOCTV TeMnepaTyp Mexay 06beKTOM 1 cpesow, To
B COCTOSIHMM TENIOBOro paBHOBECUS Y BELLECTBA YCTaHaBU-
BaeTCs onpeaenéHHas Temnepatypa. OHa 3aBe4OMO HUXE,
4eM TeMmnepartypa nnameHu, 3a CYET paccenBaHms Tenna.

Puc. 2. Mpubop ansa onpegeneHns Temnepatypbl NAaBAeHUS:
1 — TepMonapHbIi AaTunk; 2 — Necok; 3 — CnMpToBKa
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[lpakmuyeckas 4acme

Lenb pabomsi: NpOAEMOHCTPUPOBATL BO3MOXHOCTW CMUPTOBKWU [N HarpeBaHWsi BELLECTB.

MepeyeHb damyvukos yugposol nabopamopuu: AATYMK BbICOKOTEMNEPATYPHbLIA TEPMO-
NapHbIN.

JononHumensHoe 06opydosaHue: WTATUB C 3aXXMMOM; CNUPTOBKaA.

Mamepuanbl u peakmusbl: CNMPT 3TUNOBbIN, PEYHON NECOK.

TexHuka 6e3onacHocmu:

1. PaboTa cBsizaHa C OTKpbITbIM NiamMmeHeM — bepermTect oxora!

2. TepMonapa nocrne u3BneyeHus U3 NaMeHn OCTbiBaeT He cpasy — beperntech oxora.

3. B cnnpToBKeE COAEPXMUTCS roptoyast XXMAKOCTb.

4, PabotaTb B O4Kax.

MHCMPYKYUA K BbINOJIHEHUIO:

1. B npobupky HackinbTe Necok Ha 2—3 CM NO BbICOTe. 3akpenuTte NpobupKy B nanke LwTa-
TWBA, @ TEPMOMAPHbIA AATUMK TaK, YTOObl €r0 KOHYMK AOXOAMA MOYTW A0 AHA NPOBMPKM, HO He
Kacancs HW gHa, Hu cTeHok (puc.2). OTMeTbTe TeMnepaTypy necka.

2. 3aXrute CNMPTOBKY W MOCTaBbTe €€ NoA NpobupKy C NECKOoM.

3. HabniogaiiTe 3a M3MEHEHWEM TeMnepaTypbl, 3aHOCA pe3ynbTaTbl U3MEPEHWA B Tabnuuy.

4, Yepe3 HeEKOTOpOe BpeMsl MOCNe Hayasna HarpeBaHusi TemnepaTtypa CTabunnsmpyercs.
Nocne 3Toro oCTaHOBUTE HarpeBaHue.

O6pamume sHumaHue! CTaBUTb HarpeTyto NpobupKy B MNACTMKOBbLIA LUTAaTUB Henb3s. Hyx-
HO 0XKAATbCS ero oxnaxaeHus.

Pe3ynbTaTbl U3MEPEHUI/HabNOAEHNI

Ne Temnepatypa necka | TeMnepaTtypa necka | TeMmnepatypa necka | TemnepaTtypa necka
6e3 HarpeBaHus yepes 2 MUH yepes 4 MUH yepes 5—6 MUH
Bbi8o0bi:

B BblBOAAX yKa3aTb, A0 KakOM MaKCMManbHOM TEMMEpaTypbl MOXHO HarpeTb BELLECTBO B
npobupke.

KoHmposbHble Bonpocsbi:

1. [lo Kakoi TemnepaTypbl YAANoCb HarpeTb BELLECTBO?

2. MOXHO i1 B npobupke pacniasuTb:

a) 011080 (tny = 232 IC);

6) unHK (tnn = 419 IC);

B) aMOMUHWIA (tnn = 660 IC);

r) meap (tn = 1083 IC)?

3. Mouemy TemnepaTypa, A0 KOTOPOW YAAETCA HarpeTb BELECTBO, HWUXE TemnepaTypbl nna-
MEeHN?

JononHumenbHaa uHgpopmayus

JNeeHcoH WU. A. 100 BonpocoB M OTBETOB MO XMMUK: MaTepuanbl Anst WKONbHLIX pedepaTtos,
(hakynbTaTUBHbIX 3aHATWIA U CeMMHapoB: YuebHoe nocobue. M.: «M3patenbctBo ACT»: «U3pa-
TenbcTBo AcTtpenb», 2002. 347 c.
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JlabopamopHbil onbim Ne2.
«M3mMepeHue memnepamypbi KUneHUs 800bl
C noMouwbl 1a6opamopHO20 mepmMomMempa u damyuka memnepamypbi»

Teopemuyeckas Yyacme
[laHHas paboTa NO3BONSIET WKO/bHMKAM 3KCMEPUMEHTANbHO YCTaHOBUTb 3aBUCKMMOCTb TEM-
nepaTypbl KUNEHWUS XUAKOCTY (B AAHHOM Clyyae BOAbl) OT aTMOCHEPHOro AaBlEHUs), T. €. Mon-
Hee peanun3oBaTb MeXNPEAMETHbIE CBA3N XUMUM U (DUBUKM.
BennumHbl TEMNepaTypbl KUMEHWS BOAbI NPY Pa3niMiHOM AABNEHWW MPeaCTaB/eHbl B Tabn. 1.
Tabnuua 1. TemnepaTypbl KUNEHWUS BOAbI NPW Pa3NNYHOM AaBNEHMM!

P, kMa" t,1C P, kMNa t,1C P, kMa t, iC
5,0 32,88 91,5 97,17 101,325 100,00
10,0 45,82 92,0 97,32 101,5 100,05
15,0 53,98 92,5 97,47 102,0 100,19
20,0 60,07 93,0 97,62 102,5 100,32
25,0 64,98 93,5 97,76 103,0 100,46
30,0 69,11 94,0 97,91 103,5 100,60
35,0 72,70 94,5 98,06 104,0 100,73
40,0 75,88 95,0 98,21 104,5 100,87
45,0 78,74 95,5 98,35 105,0 101,00
50,0 81,34 96,0 98,50 105,5 101,14
55,0 83,73 96,5 98,64 106,0 101,27
60,0 85,95 97,0 98,78 106,5 101,40
65,0 88,02 97,5 98,93 107,0 101,54
70,0 89,96 98,0 99,07 107,5 101,67
75,0 91,78 98,5 99,21 108,0 101,80
80,0 93,51 99,0 99,35 108,5 101,93
85,0 95,15 99,5 99,49 109,0 102,06
90,0 96,71 100,0 99,63 109,5 102,19
90,5 96,87 100,5 99,77 110,0 102,32
91,0 97,02 101,0 99,91 115,0 103,59

[lpakmuyeckas 4yacme

Lenb pabomei: NpoaeMOHCTPUPOBaTL YHaLLMMCS Pa3HULLY MeXAY XUAKOCTbIO U ra3oM; du-
3M4ecKoe CBOMCTBO BELLECTBA: TEMMEpaTypy KWUMEHUS; BBECTU LMMPOBOWA M3MEPUTENDb TeMnepa-
TYpbl B CPAaBHEHWM C @HANIOrOBLIM; AaTb NpeACTaBAeHne 0 TOYHOCTM U NOrpeLHoOCcTH npubopa.

MepevyeHb damyukos yugposoli 1abopamopuu: AATYMK TEMNEPATYPbl NNATUHOBbIN.

1 Bonkos A. W., Xapckuit W. M. BOMbLLON XMMUYECKUIA CNPaBOYHUK. — MH.: COBpEMeHHas LIKO-
na, 2005. —C. 416.

* 1kMa = 1000 Ma = 0,00986923 at™ = 7,50062 MM. pT. CT.
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JononHumenbHoe ob6opydosaHue: cTakaH xumudeckuid (50 mn), TepmMomeTp nabopaTop-
HbI; CMMPTOBKA; LUTATUB 1aBOPATOPHBIN C KOMbLIOM M CETKOM; MaHOMETP (MOXHO UCMOJb30-
BaTb AaHHbIE, MONyYeHHble U3 IHTepHeTa).

Mamepuanbl u peakmusbl: CNAPT STUNOBbIA UK CyXOe roproyee; AUCTUNNMPOBAHHAS BOAa.

TexHuka 6e3onacHocmu:

1. PaboTatb B O4Kax.

2. TpebyeTcs cobnoaatb Mepbl 6€30MacHOCTM NpK HarpeBaHun Npobupok, npu paboTe co
CMMPTOBKOW UM CYyX1UM FrOPIOYMM.

MHCMPYKYUS K BbINOJIHEHUI:

1. HaneiTe B CTakaH okono 25 MA AUCTUNNMPOBAHHOW BOABI.

2. 3aKpenuTe CTakaH B LUTATMBE.

3. Onyctute B BOAY TEPMOMETP M AaTUMK TEMNEepaTypbl, aKKypaTHO 3aKpenuTe 1x B farnke
WwTaTMBa. He gonyckanTe conpukoCHOBEHMS NPUBOPOB Mexay cobo, CTEHKaMM M IHOM CTa-
KaHa.

4, HayHuTe perucrTpaumio M3MepeHui.

5. Harpente Bogy A0 KMMeHus.

6. Korga nokasaHusi npubopoB CTaHyT NOCTOSIHHbIMKU, 3aHECUTe AaHHble B Tabnuuy.

Pe3ynbTaTbl U3MEPEHWIA/HabNIOAEHWIA

M3MepMTeanblﬁ ﬂaBneHMe aTMoO- T iC OTHOCUTe/IbHaA
npu6op chepHoe P, kMNa eMnepatypa kKuneHus soabl, own6Ka onbiTa, %
3KCNEpUMEHTaNb- | CNpaBOYHast
Has
TepmomeTp
[Jatunk Temnepa-
Typbl
Bbisoobi:

CnenanTe BbIBOA O TOYHOCTM M3MepeHMs NpubopoB.

KoHmposibHbie Bonpochbi:

1. 3adaHusa ons pazsumus QyHKUUOHA/bHOU 2pAMOMHOCMU.

Mpv HyneBoW BbICOTE HaA YPOBHEM MOps TeMmnepatypa kuneHus Bogbl 100 IC. Ho ¢ kax-
AbIM nogbéMoM Ha 500 M Temnepatypa KuneHns Boabl cHmxaeTcs Ha 2—3 IC. Ha sbicote 1000
M BOAa 3akunuT npu Temnepatype 96,7 iC. Ha Bbicote 2000 M el Ans 3aKMNaHWs HY>XHbI NnLLb
93,3 IC. NoyeMy TaK npoucxoanT?

JononHumensHas uHgopmayus

1. CrpenbHukoBa J1. H. M3 yero Bce caenaHo? Pacckasbl 0 Bewectse. — M.: fy3a-npecc. —
2011.

2. JleeHcoH W. A. 100 BonpocoB 1 OTBETOB MO XMMUKU: MaTepuanbl 4N WKONbHbIX pedepa-
TOB, (haKyNbTaTMBHbIX 3aHATUIA U CEMUHAPOB: YuebHoe nocobue. — M.: «M3patenbctBo ACT»:
«M3patenbctBo AcTtpenb», 2002. — C. 347.

JlabopamopHbil onbim Ne 3.
«OnpedeneHue memnepamypbl NJIABJIEHUA U Kpucmasilusayuu memasnia»

Teopemuyeckas 4yacme

KpucTannuueckue BewlecTBa NepexoasT 3 TBEpAON dasbl B XMAKYHO TONbKO Npu onpege-
NEHHOMN TeMnepaType, KOTopas Ha3blBaeTcs memnepamypoli naassieHus. Ha pucyHke 3 noka-
3aH TUNWYHbIV BUI KPUBOW HAarpeBaHWs KpUCTaNIMYEeCKoro BeLLecTBa.
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Puc. 3. KpnBas HarpeBaHWs KpUCTanan4eckoro BewecTsa
(3aBMCUMOCTb TeMnepaTypbl T OT BpeMeHW PaBHOMEPHOrO HarpesaHus o)

B TBEpPAOM COCTOSIHUM BELLECTBO, MOr/IoLLas TenI0BYIO SHEPrUI0 U3BHE, HarpesaeTcs (yya-
CTOK A—B Ha pucyHke 3). [Mpy SOCTUXKEHUM TeMnepaTypbl NnasBneHus (Touka B) BelwecTBo Ha-
YMHaET NepPexoamnTb B XNAKYIO a3y, TemnepaTtypa He nmeHsetcs (yvyactok B—C). Mocne To-
ro, Kak BC& KpUCTaNINYeCcKoe BeLeCTBO NOTHOCTLIO pacniaBuTCs, TeMnepaTypa CHOBa Hauu-
HaeT pactu (yyactok C—D).

Tm'

T

Puc. 4. KpMBaFI OXNaXAeHUa pacniaBEHHOro BELWECTBA A0 TEMNEPATYpbl KpUCTtannnsaumu

Mepexon BelecTBa M3 XUAKOW da3bl B TBEPAYIO NPOUCXOAWUT NPU memnepamype Kpucma-
Juzayuu. Ecnu pacnnaBnieHHOe BELLECTBO, HarpeToe A0 TemnepaTypbl, NpeBbiwatowei Tn,, no-
cTeneHHo oxnaxzaatb (puc. 4), yyactok (E—F), To Npy OTCYTCTBMM LIEHTPOB KpUCTannsauum
HabnogaeTcs HeKOTOpoe nepeoxnaxaeHue (Touka F Huxe Tn,). 3aTeM, KOorda HauMHaeTcst npo-
LIECC KpUCTaNNM3aLUmm (3K30TEPMUYECKUIA), 3@ CUYET BbIAENSIOLLENCS S3HEPTUM NPOUCXOANT Ha-
rpes BeLecTsa (yvacTok F—G). Kpuctannmnzaumsa 3amennsercs u npu T = Tn, HACTYNAET paB-
HoBecue (ydacTtok G—H) Mexay BblAeNSIEMON BELLECTBOM TEMOTON U €€ U3NTyYEHNEM B OKPY-
Xatowyto cpeay. MNMocne nonHow kpuctannmsaumm (Touka H) obpa3oBaBLuasca TBEpaas dasa
Ha4YMHaET OCTbIBaTb (Y4acToK H—I). BaXxHO OTMETUTb, YTO TEMMepaTypa NaB/eHUs BeLeCcTBa
paBHa TemnepaType ero Kpuctanamsaumu.

[laHHbIM N1abopaTOPHbIN OMbIT MOXHO NPOBECTM B ()OPME peLleHUs 3KCNEPUMEHTATbHOM
3afjauu, NpessioXMTb yYalumMcs MAeHTUhUUMPOBATL BblaHHbI MeTana no TemnepaType nna.-
nenus (tTabnuua 2).
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Tabnuua 2.
TemnepaTypbl NNaBAEHUS HEKOTOPbIX SIErkOmnaaBKUX METassoB:
Metann Temnepartypa nnasnenus, iC
Onoso 232
CeuHel 327,5

[lpakmuyeckas 4acme

Lenb pabomsi: onpefenuTb U CPaBHUTL TEMNEpPATypy
nNaBneHns n KpUCcTannsaunmn MetTanna.

[lepeyeHb dam4uKkos yugposol nabopamopuu: aat-
YMK TEMMEPATYPbl TEPMONAPHBLIN.

JonosHumensHoe o06opydosaHue: WTATUB C 3aXu-
MOM; CMMPTOBKa Npobupka.

Mamepuasbl U peakmusbl: CNAPT STUNOBLIN WU CyX0e
roptoyvee; 5—10 r onosa wmn CBMHUA B rpaHyax.

TexHuka 6e3onacHocmu:

1. PaboTta cBsizaHa C OTKPbITbIM NiaMeHeM — beperu-
Tecb oxora!

2. Mpobupka C HarpeTbiM MeTanioM OCThIBAET He Cpa-
3y — beperutech oxoral Puc. 5. Mpubop ans onpeaenexus

3. Mpobupka B X0A€ OnbiTa MOXET TPECHYTb, U TOFAA  TemnepaTypbl MnasneHus: 1 — Tep-
pacniaBneHHblii MeTann pa3onbETCs NO CTONy. He CTaBb-  MonapHbIi AaTumK; 2 — rpaHysbl Uc-
Te YCTaHOBKY Ha kpal cTona! cnefyemoro MeTtanna; 3 — CrMpToBKa

MHCMpYKYUA K BbINOJIHEHUIO:

1. B npobupky nomecTuTe rpaHynbl MeTanna (01080 UM CBMHEL) Ha 2—2,5 CM no BbICOTeE.
3akpenuTte NpobupKy B Nanke LWTaTMBa. 3aKpenuTe TePMOMNapHbliA AaTUMK TaK, YTOObl €ro KOH-
YMK JOXOAMN NOYTK A0 AHA NPOBMPKKM, HO HE KacasCs HU ero, HW CTeHOK (puc. 5).

2. 3axrute CNMPTOBKY, NOCTaBbTe €€ nog Npobupky ¢ metannioM. HabnoaalTe 3a usme-
HEHMeM TeMnepaTypbl. Yepe3 HeKoTopoe BpeMsl Nocne Havana HarpeBaHWs MeTans HauyHET
NnaBuTbCA. Koraa OH pacniaBwuTCs, HarpeBaHue npekpatute. CHoBa HabntoganTe 3a M3MeHe-
HWeM TemnepaTypbl. O6pamume BHUMAHUE, YTO B KaKOW-TO MOMEHT MeTann OyaeT 3acTbiBaThb,
a Temnepartypa CcTabunmnpyeTcs, U3MeHMBLUNCh 3a 2—3 MUH He bonee yeM Ha 2—3°. 3To U
byneT Temnepatypa KpucTanamMaumu. 3anuwmTe nosly4YeHHoe 3HayeHue B Tabnuuy.

3. Korga meTtann nonHOCTbIO KPUCTanNIMU3yeTCs, CHOBa MOCTaBbTe Mo NpobupKy CrMPTOBKY.
TemnepaTypa 6yaet pactu. O6pamume BHUMAHUE, YTO B KaKOM-TO MOMEHT MeTann byaet nna-
BUTbCS, NpW 3TOM TeMnepaTypa CTabunuaupyetcs. 310 1 byaeT TeMnepaTypoil NnaBneHus. 3a-
nuwuTe eé€ B Tabnuuy.

4, Korga mMeTann pacnnaBuTCs, NOBTOPUTE LMK HarpeBaHus/oxnaxaeHns ewé asa pasa.
Kaxablii pa3 3anuncbiBatoT TeMNepaTypy MAaBneHUs U KpucTanamsauuu. Mo oKoHYaHuK pac-
nnaBbTe META/ M U3BMIEKUTE U3 HErO TepMonapy.

3anuwuTe Ha3BaHWe MeTanna MU ero XUMUYECKUA CUMBOII.

3anonHuTe Tabnuuy.

Pe3ynbTaTbl U3MEpPEHUI/HabnoaeHNI

1-e usmepeHune | 2-e usMepeHue | 3-e U3MepeHune CpepgHsas

Temnepatypa Kpuctannusa-
Lmn, iC

Temnepatypa nnaenexus, iC
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BbiBoObI:

YKa3aTb CpeaHIol TemnepaTypy NNaBneHUs MeTanna, HanaeHHY 3KCNepUMEHTaNbHbIM
nyTéM.

KoHmposibHble sonpocsbi:

1. Kakow MeTann Bbl MCMOMb30BaNu Ans SKCnepuMeHTa?

2. Kak COOTHOCATCS Apyr C ApYyroM TemnepaTypbl NAaBneHus U KpucTanamsaunm?

3. Hangute B CnpaBoYHMKE TeMMepaTypy NNaBNEHNUs] MCCEAYEMOr0 METANA U CpaBHUTE
€€ C 3KCNepUMEHTAasIbHO NMOTYYEHHbBIM 3HAaUYEHNEM.

JlabopamopHbil onbim Ne 4.
«OnpedesieHue 80donposodHoU u ducmuIuUpo8aHHoU 800bI»

Teopemuyeckas 4acme

BogonpoBoaHasi BoAa COAEPXKUT PaCcTBOPEHHbLIE COMM, KOTOPbIE BNUSIIOT Ha €€ CBOWCTBA.
B yacTHOCTM, npuMecn coneii 06yCNOBNMBAIOT 3/1EKTPONPOBOAHOCTb BOAONPOBOAHON BOAbI.
ANCTMNNMpoBaHHas Bofa He COAEPXUT CONeN, a 3HauuT, byaeT 0bnaaaTb MEHbLIEN 3M1EKTPO-
MPOBOAHOCTLI0. TakMM 06pa3oM, C MOMOLLBIO AAaTUMKA 31EKTPONPOBOAHOCTM MOXHO OT/INUYUTD
AUCTUNIMPOBAHHYIO BOAY OT BOAONPOBOAHON.

Kpome @u3nyecknx MeTofoB aHanu3a, MOXHO MCMO/b30BaTb XUMUYECKME MeToAbl ANs
onpeaeneHus Bogbl. Mpy AeACTBUM pa3nNYHbIX PEareHTOB COMM B BOAONPOBOAHON BOAE AAlOT
cneumnduryeckme peakumnm, HanpuMep noMyTHeHue. MosineHne MyTu B Boge 0bycnosnieHo 06-
pa30BaHMEM HEpPacTBOPMMOrO B BOAE 0caaka. B auctunnmposaHHOM Boge HET conen. MoaTomy
NMOMyTHEHME He HabnoaaeTcs.

Mpu BbiNapMBaHMM BOAOMPOBOAHOW BOAbI TaKXE MOXHO HabntoaaTb BblAENEHWE COnel.

[lpakmuyeckas 4acme

Uenb pabomsi: ChopMmUpoBaTh Y LWKOMbHUKOB NPEACTaBAEHNE, YTO CBOMCTBA YMCTOrO W 3a-
rPA3HEHHOMO BeLLeCcTBa Pas3/INyaloTCs, U 0CO3HAHWE TOro, YTO ANS OMbITOB HYXXHO UCMNONb30-
BaTb AMCTUNNMPOBaHHYO Boay. CchopMMpoBaTb HaBbIK OMpeaeneHns 0bbekTa Mo ero CBoWi-
CTBaM Ha OCHOBe 06yuyatolein BbI6OpkU. Mpu 3TOM NpUHLUMN paboTbl AaTuMKa SNEKTPONpO-
BOAHOCTU NOHUMaTb HEO6A3aTeNlbHO — AOCTAaTOYHO YBUAETb pa3nnyme NokasaHum.

MepevyeHb damyukos yugposoli rabopamopuu: AATUUK 3NEKTPONPOBOAHOCTH, LM(POBOA
MWUKPOCKON.

JononHumesnbHoe 060pydosaHue: XMMWYECKU CTakaH; CMMPTOBKA MPOOMPKM; WTATUB ANs
nNpobupoK; NpeaAMEeTHOE CTEKNO; NUMETKA; TUreNbHbIE LMMLbI.

Mamepuansl u peakmusbl: CIUPT 3TUNOBLIM UK Cyxoe roptodee; 1 % pacTBop HUTpaTa ce-
pebpa; 1 % pacTtBop xnopuaa 6apus.

TexHuka 6e3onacHocmu:

1. PacTBopbl HUTpaTa cepebpa n xnopuaa bapusi TpebyloT 0OCTOPOXHOO 0bpaLLeHus.

2. Mpw nonagaHuy Ha KOXY PYK CMbITb Kanau nog CTpyén Boabl.

MHCMPYKUUA K BbINOJIHEHUI:

1. OnpepeneHve BOA C NOMOLLBIO AaTYMKa 3NEKTPONPOBOAHOCTM.

B XxMMmnyeckunin ctakaH Hanemte ANCTUINMPOBAHHYIO BOAY, NOrPy3nTE B HEE AATUMK NeK-
TPOMNPOBOAHOCTU. 3anuiINTE 3Ha4YeHWe B Tabnuuy. BbineidTe AUCTMANMPOBAHHYIO BOAY, Hanem-
Te BOAOMPOBOAHYIO M 3anuULMTe 3Ha4YeHWe N1eKTPONPOBOAHOCTH.

Pe3ynbTaTbl U3MepeHuii / HabntoaeHu

Bopa 3HayeHue 3MeKTPoNnpPoBOAHOCTH

AnctunnmpoBaHHas

BopoonpoBoaHas
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2. Onpepenenue BOZA C NOMOLLbIO XMMUYECKUX PeaKTUBOB.
B oaHy npobupky HanenTe AUCTUNIMPOBAHHYIO BOAY, B APYryt0 — BOAONPOBOAHYHO. B 0be
AobasbTe No 2—3 Kanau pacTBopa HUTpaTa cepebpa. 3anuwuTte HabnaogeHns B Tabnuuy.
O6pamume BHUMGHUE Ha CTPYKTYpy Ocagka. To e camoe npogenante C pacTBOPOM XJ10-
pvaa 6apus.
Pe3ynbTaTbl U3MEpeHUiA / HabntoaeHWi

PeakTtus AvuctunnupoBaHHas BoAa BogonposogHas Boga

HutpaT cepebpa

Xnopug 6apus

3. Onpegenexune BoA C MOMOLLbIO BbiNapuBaHus.

Ha npegMeTHOe CTEKNO HAaHECUTE Ha HEKOTOPOM PACCTOSIHUM MO OAHOM Kanne AUCTUANUPO-
BaHHOW 1 BOAOMNPOBOAHOMN BOAbl. 3aXXMUTE CTEKNO B TUreNbHbIX Lunuax. OCTOPOXHO Harpew-
Te CTeKNO, AepXka ero BbICOKO OT MN/IaMeHU CMPTOBKMW.

O6pamume gHUMaHue! Henb3s HarpeBaTb CTEKNO B NjaMeHu. oA BO3AENCTBMEM BbICOKOM
TeMnepaTypbl CTEKSIO SIOMHET.

3aKOHUYMTE HarpeBaHue CTeka, Koraa BoAa NoHOCTLIO UCNapuTbCs. YTo 0CTaéTcs Ha CTe-
Kne? PaccMOTpuUTE OCTaTOK Ha CTeK/1e C MOMOLLbIO MMKPOCKONa.

4. JKCnepuMeHTasnbHas 3ajava:

1) B AByx NpoHyMepoBaHHbIX MPObMpKax HaxXoAMTCA MUHepasibHas BOAA U BOAONPOBOAHAS
BoAa. Kak paznnuntb cogepxmnMoe npobmpok?

2) CocTaBbTe NnaH ONpeaeneHns BoA 1 peannsymnte ero.

BbiBoObI:

YKa3aTb, Kak MOXHO pasnuunTb AUCTUANMPOBAHHYIO BOAY W BOAOMPOBOAHYIO.

KoHmposbHbie Bonpocsbi:

1. B xumuueckoi nabopatopum TpebyeTcs NpUroToBUTb pacTBop Xnopuaa bapus. Kakyto
BOAY He06X0AMMO B3SITb U NOYEMY?

2. 3a0aHue 018 nodzomosKu K M'MA, BIP.

B KaKoii 13 NepeymnciieHHbIX HUXKE rpymnn HaXoAaTCs TOIbKO cMecu?

1) A30T, KMCNOpoA, ANCTUNNIMPOBAHHAs BOAA

2) Bo3ayx, BogonpoBogHas BoAa, MOIOKO

3) HedTb, 3010TO, yrnekucbIn ra3

4) MNouBa, Meab, cepa

3. 3adaHue 0n1s pazsumus PYHKYUOHA/IbHOU 2pAMOMHOCMU.

PacnonoxwuTe npobbl BOAbI B NOpsiAKE BO3paCTaHMs UX CONEHOCTM.

A) BogonpoBsogHas Boja

b) Joxaesas Boaa

B) Mopckas Boga

IN) Boaa o3epa backyH4yak (Mnun MépTBOro Mops)

3anuwwuTe B Tabnuuy MOMyYMBLLYIOCS NOCNeA0BaTeNbHOCTL 6YKB.

A|b | B |T

JononHumenbHasa uHgopmayua

1. Optmo J1. Boaa: KHMra o caMoM BaXKHOM BeLlecTse B Mupe: nep. ¢ uH. — M. : Kom-
naclma, 2019. — 153 c.

2. MetpsaHos W. B. CaMmoe HeobbIKHOBEHHOE BelwecTsBo B Mupe. — M.: lMNeparormka, 1976. —
96 c.
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JemoHcmpayuoHHbIl 3kcnepumeHm Net.
«BbideneHue u nozaoujeHUe mensia — NPU3HaK XUMu4yeckou peakyuu»

Teopemuyeckasa Yacmsb

Pabota NpoBOAWUTCS MPU M3y4YeHUN TeMbl «[TpU3HAKM XMMUYECKUX peakuui». BblaeneHue u
MOrNoLWeHne TeNNOThl, U3MEHEHNE OKpacKu pPacTBOPOB WM BELLECTB, BblAENIEHWE ra3a SBNSIOT-
CSl OCHOBHbIMW MPK3HAKAMM XMMUYECKUX peakuui. TakKe MMEET CMbIC MOBTOPUTb paboTy npu
BBEAEHUW MOHATUS «TENNOBOM 3PhEKT peakLum».

[lpakmuyeckas 4acme

lenb pabomsi: MNpoaeMOHCTPUPOBAaTL BbiAENEHNE U MOrNOWEHME Tenna npu XMMUYECKnX
peakumsx. CBa3aTb NOKA3aHUA AaTymKa TeMnepaTypbl C 0CA3aTeNbHbIMU OLLYLLEHUSMM.,

MepevyeHb damyukos yugposoli 1abopamopuu: fATYMK TEMNEPATYPbl NIATUHOBbIN.

JononHumenbHoe ob6opydosaHue: fBa XMMUYeckux ctakaHa (50 mn), npombiBaska ¢ auc-
TUNMPOBAHHOMN BOAOK, CTakaH Ans CiMBa 0TPaboTaHHbIX pacTBOPOB.

Mamepuanbl u peakmusbl: anNtOMUHUEBAs NPOBOMOKA WMNK rpanyfbl, 20 %-HbIM pacTBOp -
apokcuaa Hatpust NaOH, 10 %-Hbii pacTBop ykcycHoi kucnotbl CH3COOH, ruapokapboHaT
HaTpust NaHCO:s.

TexHuka 6e3onacHocmu:

1. PaboTaTtb B O4Kax.

2. Tpebytotcsa cobnoaeHne mep 6e3onacHocTn npu paboTe C rMAPOKCMAOM HATpUst U Ha-
rpeBaTenbHbIMK Npubopamu.

MHCMpyKYuA K 8bINOJIHEHUIO

1. B XxMMmnyeckui cTakaH Hanente pactsop wenoun NaOH. M3mepbTe ero temnepatypy.

MoMecTuTEe rpaHyNbl UK NPOBOJIOKY aflOMMHMS Tak, YTOObl HaZ HUMKM OCTaBasCa COM XuA-
KOCTW.

Koraa HauyHéTCsa peakumsi, obpaTuTe BHUMaHWeE LWKObHWKOB Ha BblAeNIeHune ras3a u ysenu-
YeHue TeMnepaTypbl. XKenatenbHo (ecnu peakums MAET He CAULIKOM 6ypHO) NPOMTH Mo Knac-
Cy W AaTb WKOSIbHMKAM NOTPOraTh CTakaH, YTobbl ybeanTbecs, 4TO ero CoaepXxunmMoe pasorpe-
nocb. OTMETbTE MaKCMMasbHYIO TemnepaTypy pactBopa. MonyyYeHHbIM pe3ynbTaT 3aHecuTe B
Tabnuuy.

2. MpoMoiiTe AaTumnk TeMnepaTypbl BOAOW. B CTakaH HanenTe yKCYCHY0 KUCNOTY Ha B /3
Mo BbicoTe. M3MepbTe eé TemnepaTypy.

HebonblunMK NopuMsMM HackiNbTe rMAPOKApOOHAT HaTpusl, NOMELIMBAs AaTYMKOM TeMne-
paTypbl. O6paTUTE BHUMAHME LWKOIbHUKOB Ha BblAENEHNE ra3a — MPU3HaK XMMUYECKOW peak-
umn. NocMoTpuTe, Kak U3MeHsieTcs TemnepaTtypa. OTMeTbTE MUHUMasbHYIO TeMnepaTypy pac-
TBOpA.

MonyYeHHblii pe3yNnbTaT YYEHWUKM 3aHOCST B Tabnuuly.

Pe3ynbTaTbl U3MEPEHUI [HabNOAEHWI

HavanbHas MakcumanbHasg / BbiapeneHune
Pearupyrouine
TemMnepatypa MMWHMMaJIbHaA WK nornouleHue
BellecTBa
pacTBopa TeMnepatypa pacrTeBopa TennoTbl

PacTsop Lwenouu v anio-
MUHUI

PacTBOp YKCYCHOW KUCIO-
Tbl M COAQ

Bbisoosbi:
YKa3aTb NPU3HAKN XUMUYECKMX peakLnii.
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KoHmposbHble 8onpocsi:

1. MpuBeanTe NpuMepbl peakumid, NPOTEKAIOLIMX C BblAENEHMEM TENOTHI.

2. Ins nonyyeHust HerawéHoW WM3BeCTW MeNn MPOKanMBalOT MpY BLICOKOW TeMnepaType.
K KakoMy Ty MOXXHO OTHECTU 3Ty peakumio?

3. 3a0aHue dn19 nodzomosKu K M'MA, BII1P.

TONbKO XMMWUYECKME SBMIEHWUS NEPEYUCEHbI B rpynne:

1) F'opeHune cBeuw, BbiNALEHNE AOXAEBLIX Kanesb, KUMeHue BOAbl;

2) CkuncaHve s6104HOr0 COKa, CKMCaHWe MOoKa, pacTBOPeHUE Mena B YKCYCe;

3) TasHWe CHera, NnaBfeHWe CBMHLA, NPOTYXaHWe KypUHOro siua;

4) Obpa3oBaHWe TyMaHa, FopeHne 6eHranbCcKou CBeYN, roOpeHMe NPUPOAHOro rasa.

JononHumensHas uHgopmayus

NeeHcoH W. A. Xumnuyeckne peakumu: TennoBoi 3dekT, paBHOBECME, CKOPOCTb. — M.:
00O «WN3patenbcTBo Actpens, 2002. — C. 192.

/JleMoHCMpayuoHHbIl 3KcnepumeHm Ne 2.
«Pa3noxeHue 800bl 3/IeKMPUYECKUM MOKOM>

Teopemuyeckas 4acme

Mepepn Havyanom paboTel cneayet 06CyanTb CO LWKOSIbHUKAMKU BONPOC: MPOCTbIM UK CIIOX-
HbIM BELIeCTBOM SBNSIETCS BOoAa. [locne BbIABMXKEHUS YYALLMMMUCS Pa3fINYHbIX TUMMOTE3 yunTenb
NPOCUT NPEAN0XNTb BapuMaHTbl UX SKCMEPUMEHTAsIbHOWM NPOBEPKM.

O6bIYHO AAHHbIN OMbIT PEKOMEHAYIOT NPOBOAWTL B Npubop ModMaHa, yCTpONCTBO KOTOPO-
ro IBNSETCS A0CTAaTOYHO CNOXHBIM A1 BOCbMUK/IACCHUKOB. YA0OHee ero npoBoauTb B Npubo-
pe ANst OMblTOB C 3NEKTPUYECKMM TOKOM, WUCMOMb3ys B KadectBe anektponuta 10 %-Hbin pac-
TBOP rMApPOKCMAA HATPUSA W CTanbHble (Nydle HWUKeneBble) 3neKTpoabl. Bo usbexaHne BCNeHU-
BaHMS pacTBOpa MpW AEMOHCTpaLUMKM K 3NEKTPONUTY cneayeT AobaBuTb 3TWUMOBLIA CIMPT
(Ha 4 o6bEMa pacTeopa anekTponuTta 1 06béM 95 %-Horo pacTsopa cnmpTa).

[lpakmuyeckasa 4acme

Uene pabomsi: chopMMpOBaTh NPeACTaBAEHUs Y yYallMxcs 06 aHanm3e CNOXHbIX BELecTs
1 U3MEHEHMMN MONEKYN CIOXKHbIX BELLECTB B XOAE XMMUYECKMX peaKLIni.

JononHumensHoe obopydosaHue: Npubop AN OMbITOB C 3MEKTPUYECKUM TOKOM; UCTOUHWUK
MOCTOSIHHOrO TOKa, MPOBUPKN — 2 WT. NPOHYMEPOBaHHbIE, IyYMHKa, CIMPTOBKA, NPOOKU —
2 LWIT., MUHUET.

Mamepuansl u peakmusbi: CUPT 3TUNOBBbIA, 10 %-HbI PacTBOP LUENOYM.

TexHuka 6e3onacHocmu: PaboTtaTb B oukax. TpebyloTcs cneuuanbHble Mepbl 6e30nacHoCTH
npv paboTe C rmapoOKCMAOM HATpUSL.

MHCMPYKUUA K BbINOJIHEHUIO:

1. 3anofHWUTE 3NEKTPONIUTUYECKYIO BaHHY M AEMOHCTPaLUMOHHbIE NPObUpKM pacTBOPOM
3M1EKTPONIUTA 3apaHee, A0 Ypoka.

2. MpoaeMoHCTpupynTe Npubop yvalmmcs, 06bACHUTE ero YCTPOMCTBO M BKIKOYNTE NO-
CTOSIHHbIN 3N1EKTPUYECKUIA TOK.

3. Habnopaetcs BblgeneHne rasos Ha anektpoaax npubopa. ObpaTuTe BHUMaHWE y4allmx-
CS Ha TO, YTO OAWH W3 ra3oB BbIAENSETCS MHTEHCMBHEN W 3aHMMAeET B ABa pa3a 601blni 06bEM
MO CPABHEHUIO CO BTOPbIM [a3oM.

4, ObcyauTe HabntogaeMble NPU3HaKM XMMUYECKON peakLmn, CAenanTe NpeanonioXeHns o
TOM, B Kakux NpobupKax HaxoasaTCs KUCNOpo4 U BOAOPOA. DNEKTPONN3 NpekpaTuTe, Koraa B
npobupkax HabupaeTcs 0kono 6 M Bogopoaa 1 3 M Kuciopoaa.

5. O6bpamume B8HUMAHuUe Ha pa3nyHble 06BbEMbI CObpaHHbIX ra3os. MMpobupku MAOTHO 3a-
KponTe npobkamm Noj CrI0eM 31eKTPonnTa. TNeowwen ny4nHon onpeaenuTe Haandme Kucno-
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poaa B Npobupke, ropsaien Ty4mHoW NoAoXruTe Boaopoa. MNpeanoxuTe yyalmmMcs 3aHeCTu
pe3ynbTaTbl HabnAeHUN B Tabnuuy.

Pe3ynbTaTbl HabnoaeHui

N2 npo6upkn 061b€EM rasa HassaHue rasa
1
2
Bbigookbi:

OTpasnTb, YTO NPOMCXOAMT C MONEKYIAMN CNOXHBIX BELIECTB B XOAE XMMUYECKOW peak-
Lun.

KoHmposbHble 8onpocsi:

1. MOXHO N1 NO BHELUHEMY BMAY OTNMYUTL a3 BOAOPOA OT rasa Kucnopoaa?

2. Kakune yactuubl COXpaHSAOTCS B X04e NPOTeKaHUs peakumu pasnoXeHus BoAbl, a Ka-
Kne — paspyLiarTcs?

3. Kak foka3aTb, YTO B COCTaBe caxapa CoaepaTcs aToMbl yrinepoaa?

4, 3adaHue 018 nodzomosku K TMA, BIP.

Mpu cobrpaHmumn ra3os MCNOAbL3YIOT NPUBOPLI, NPpeaCTaBNeHHblE Ha pUCyHKe. C MOMOLLbIO
KaKMX M3 yKa3aHHbIX NpubopoB MOXHO cobupaTb Bogopoa? O60CHyTe CBOM OTBET, UCXOAS U3
CBOWMCTB I@HHOIO ra3a.

(A) (B)

—I—
// ’/
ig{

JononHumenbHaa uHgpopmayus
l'pocce 3., BaicMaHTenb X. Xumusa anst nto6o3HaTeNbHbIX. OCHOBbI XUMUM U 3aHUMATESb-
Hble onbITbl. [[P. 1974. — lep. ¢ HeM. — J1.: Xumus, 1979. — 392 c.

JeMoHcmpayuoHHbIl 3kcnepumeHm Ne 3.
«3aKOH COXpaHeHUA MAcchl seujecms»

Teopemuyeckas 4acme

Mpy M3y4YeHUM OaHHOMN TeMbI LienecoobpasHo co3aaTh NPOBAEMHYIO CUTyaLMto, ANns pas-
peLUEHNs KOTOPOM y4aluMecs BblABWUraoT runoTesbl, Tpebyrowme sKCnepuMeHTanbHoi npo-
Bepku. Mpu 06Cy>XaeHUN NpeanoXeHHbIX BapyaHTOB MPOBEPKMU BbIABUHYTLIX MMNOTE3 BOCb-
MUKIACCHUKM MpeanaratT pa3/iyHble BapuaHTbl KOHCTPYKUMKU NpnbopoB, T. €. NposiBAsIOT
TBOPYECKYIO aKTMBHOCTb, B XOZE KOTOPOW MPOMCXOAWT MEPEOCMbICNIEHME MpUobpeTaeMbIx
3HaHWM.

Ha ypoke yuvawmecs y3HatoT o pabotax M. B. JToMoHocoBa 1 A. JlaBya3be, NOCBSLEHHbIX
OTKPbITMIO 3aKOHA COXPaHEeHUs MaccChbl BewecTs, OPMYMPYIOT 3aKOH, MPUXOAST K BbIBOAY,
YTO Macca BELIECTB B XOAE PeaKLMW [O/KHA OCTaBaTbCs MOCTOSHHOM. [O6GMBLUMCL MOHUMAHUS
AAHHOMO Te3u1ca, yunTeb AEMOHCTPUPYET SKCNEPUMEHT.
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[lpakmuyeckas 4acme

Lenb pabomsbi: 3KCNepUMEHTaNbHO [OKa3aTb 3aKOH COXPAaHEHWst MacChbl BELIeCTB.

JonosHumensHoe o06opydosaHue: BECbl TEXHOXMMUYECKME UM SNEKTPOHHbIE, CBEYA, KO-
6a nnockoaoHHas 250 M, NoXKa ANS OKUraHWs BELLECTB.

Mamepuanbi u peakmussbl: CBeYa.

TexHuKka 6e3onacHocmu: BbINONHATbL TpeboBaHWs npu paboTe C OTKPbITbIM NaMeHeM.

MHCMpPYKUUA K 8bINOJIHEHUIO:

Ha pbl4aXHbIX MK 3NEKTPOHHBIX BECAX YPABHOBELLMBAETCS, @ 3aTEM YYMUTENb 3axuraer eé.
Yyawwmecs HabnogatoT, 4To B TeyeHne Bl MMH paBHOBECKE BECOB HApyLAEeTCs, Yallka C ropsi-
Len CBEYOM NOAHMMAETCS BBEPX. YUallMMca 3a4atoTcs BONPOChI: «Kak MOXHO 06bSICHUTL Ha-
6ntogaembin hakT? Kak 3TOT (haKT cornacyeTcs € 3akOHOM COXpaHeHMst Macchbl BelecTs?» 06-
CYXXOEHME AaHHbIX BOMPOCOB MPUBOAMT YYaWMXCS K MbICIM O TOM, YTO SKCMEPUMEHT NpOBeaEH
HEKOPPEKTHO, CliefyeT M3MEHUTb KOHCTPYKUMIO npubopa.

Yuutenb 3apaHee AO/MKEH NOArOTOBUTb KONBy AOCTaTOYHO 60nbWwOro o6béMa ¢ XOpoLo
NOAOrHAHHOM NPO6KOIA, B KOTOPYIO BCTaBMEHa noxeuyka. B noxeyke 3akpennsercs ceeva.
Becb npubop B cbope 3apaHee ypaBHOBELLMBAETCA Ha Becax (puc. 6). Korga y4dawmecs
MPUXOAAT K BbIBOAY, YTO OMbIT CNeayeT NPOBOAWTL B 3aKPbITOM Npubope, yunTenb AOCTaéT
BECbl C KONOOW, 3aXnraeT CBeYy, 3aKpennéHHy0 B NOXeYKe, BHOCUT B KONby 1 NNOTHO 3a-
KpblBaeT. Yyalmecs BMASAT, YTO paBHOBECME BECOB He HapyLUaeTCs B XOAe BCEero aKcnepw-
MEeHTa.

—

2L

Puc. 6. MNpunbop ans AEMOHCTPaLMM 3aKOHA COXPaHEHUS MacChbl BELLECTB

Bbi800b!:

B BblBOAaX HeobXoaMMO OTPas3uTb TE3WUC, YTO Macca BELLECTB MPU NPOTEKAHUM XUMUYECKOIA
peakumn COXpaHsAeTCs.

KonmposbHble sonpocsi:

3adaHus 0n4a passumusa YHKYUOHAIbHOU 2pamomHocmu.

1. MNpv ropeHnn apoB OCTaAETCA 30/71a. Macca 30/1bl MEHbLUE MACChl B3ATbIX AN OKUraHus
ApOoB. Kak MOXXHO 06 BbSACHUTL 3TOT (haKT?

2. [ns npuroToBneHust MScHoro 6ynboHa NoBap B35/ KyCOk Msica Maccow 1 kr. Mocne Bap-
K1 Kycok msca ctan secuTb 800 r. MNouyemy Macca nameHumnacs?

JononHumensHasa uHgopmayua

SHumMknoneams ans geten. Tom 17. Xumus / Tnas. pea. B. A. BonoauH, Bea. Hayd. peg.
N. JleeHcoH. — M.: AesaHTa+, 2003. — C. 640.
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JleMoHCcmpayuoHHbIl 3KcnepumeHm Ne 4.
«OnpedeneHue cocmasa 8o30yxa»

Teopemuyeckas 4acms

Mepen NpOBEAEHWNEM SKCMIEPUMEHTA YUaLLMMCS HE06X0ANMO 06 BACHWUTL YCTPOMUCTBO NpH-
6opa, UTO 03HayYaloT AeneHus. Takxe Heobxoanmo ybeanTbCs, UTo Npobka npubopa repme-
TMYHO 3aKpbIBAET COCYA.

[lpakmuyeckas 4acme

Lenb pabomsi: 3KCNepUMEHTaNbHO OnpeaenvTb 06bEMHYI0 AOMI0 KUCIOpOAa B BO3AYXE.

ZJononHumensbHoe obopydosaHue: Npubop Ans onpefeneHns coctaBa BO3ayxa, WTaTUB,
CMUPTOBKA, CTEK/ISIHHAs Maioyka, Ny4nHa, CTakaH C BOAOM.

Mamepuansl u peakmusbl: KpacHbIn docdop.

TexHuka 6e3onacHocmu:

C OCTOPOXHOCTBIO 0bpaLlaThCs C ropsiwmm Gochopom.

MHCMPYKYUS K BbINOJIHEHUI:

1. Kpuctannmsatop HamnofoBMHY 3anofHuTe BOAOW. Ha noBepxHOCTb BOAbI MOMECTUTE
dapdoposyto HaLky ¢ 1—1,5 r cyxoro kpacHoro ¢ocgopa.

2. O6bpamume BHUMAHUe Ha HEOBXOAMMOE YCNOBUE SKCMEPUMEHTA — BNAXHbIM (ocdop
“cnonb3oBaTb Henb3s! docdopa A0MKHO bbITb B3ATO b6osbLe, YeM TpebyeTca ANs CBA3biBa-
HWSI BCErO KNCIOPOAa, HaxoasLwerocs B cocyae.

3. OTkpounTe NpobKy Npnbopa 1 NOMECTUTE KOMOKOJ B KPMCTANM3aTop C BoAoM. Morpysu-
Te KOJIOKON B BOAY HACTONbKO, YTOObI YpOBEHb BOAbLI COBMAZan C HMXHUM AefleHMEM KOSOKO-
na. MNpu 3TOM HUXHUIA Kpai KONOKONa He AO/MKEH AOXOAMTb 4O AHa KpucTannusartopa. Ans
3TOr0 KOSIOKON 3aKpenuTe B LUTATMBE MM NOMECTUTE Ha AHO KpUCTannnsaTopa ABe CTeKNsH-
Hble NanouyKMu.

4, CUNbHO Pa30rpeB KOHeLl CTEKMSIHHOW Manoyku, ONycTUTe €€ B KOMOKOM M MOAOXKIUTE
docdop. Kak Tonbko docdop 3aropencsi, 6bICTPO U3BMEKUTE NANOYKYy U 3aKPOMTE KONOKOJ
npobkoi. Konokon 3anonHsAeTcs rycTbiM 6ebIM 1bIMOM, COCTOSILLMM U3 YacTuyek (pochopHo-
ro aHruapuaa.

5. MNpw ropenun docdopa 06bEM Bo3ayxa BHYTPU KOSIOKOSA BHaYane OT HarpeBaHus He-
MHOrO YBENMYMBAETCS, @ YPOBEHb BOAbI B KONOKOME MOHWXaeTcs. o Mepe pacxofoBaHus
KMCNopoaa niaMs MOCTEMNEHHO racHeT. benbin hochopHbIA aHrMaApUA PacTBOPSITCS B BOAE.
Cocya oxnaxpaaeTcs, ra3 B KOM0KO/e NOCTENEHHO YMeHbLAeTCsl B 06bEMe. YpoBeHb BOAbI B
KOJIOKOME MOBbILWAETCS. B KpucTannmsaTop A0NENTE BOAbl B TaKOM 06bEME, UTOObI BHYTPY U
CHapYX1 KOI0KONa ypoBHM Bbinv 0ANHAKOBLI M COBMAaAaamn Co BTOPLIM AeNEHNEM KOMOKONa.

6. OTkpouTe Npnbop M NpW NOMOLLM rOpSLLEN NyUYnHbl YOeanTech B TOM, YTO OCTaBLUMIACS B
KOMOKONe ra3 He NoAAepXXMBAET ropeHus.

Pe3ynbTaThl HabnoaeHUn

Yucno peneHnit B npubope, Yucno penenmit B npubope,

3anosIHEHHbIX BO3AYXOM 3anosIHEHHBIX ra3amm Kakoii ra3s npopearnpoBan?
(no nposeaeHus peakumm) (nocne nposeaeHns peakuun)

BbiBoObI:

B BbIBOZAX YKa3aTb coaepxaHune kucnopoaa B Bo3ayxe (B %).

KonmposbHbie sonpocsi:

1. KakoWn ra3 pacxogyeTcsi npy OkuraHum gocdopa B Bo3ayxe?

2. Kakon 06bEM kncnopoaa B Bo3ayxe? CKOMbKO 3TO COCTABSIET B NPOLEHTAX?
3. MoueMy ans nposeaeHUs akcnepuMeHTa 6epyT n3bbITok occopa?

4, Kakow ra3 octancsi B Kosiokosne nocne cropaius cocdopa?

B coaepxaHue 75




Q7 KBAHTOPUYM XUMUS

5, 3a0aHus dna nodzomosku k TMA, BII1P.

YKaxuTe, B KaKylo rpynny BXOAST BELLECTBA, 3arpsA3HsIOIME BO3AYX.
1) BoAsHOW Nap, YrNeKUCNbIA ra3

2) CEpHUCTBIN a3, oKCuabl a3oTa

3) kucnopoa, a3ot

4) renun, KMCnopoa,

NMpakmuyeckasa paboma Ne 2
«lonyyeHue MedHo20 Kynopoca»

Teopemuyeckasa 4acmeo

Mpv npoBeaeHUK 3TOM paboTbl MOXHO MCMONb30BaTh TPAAMLMOHHYKO METOAMKY, OMMUCAH-
HYI0 B y4ebHukax. M nuwb Ha 3Tane BbinapmBaHus pacteopa cynbdata meam (II) nposectn eé
Mo npeanaraemMon MeToauKe.

[laHHbI BapuaHT NpoBeAEHUs TPAANLMOHHOW NPaKTMYeckon paboTbl CBsI3aH ¢ 06pa3oBa-
HueM kpuctannoB CuSO4 * 5H>0, BblAENSOWNXCA U3 HAaCbILWEHHOrO pacTBopa, U HabnoaeHn-
€M MX noa Mukpockornom!, Takoii noaxon No3BOMSIET COKOHOMUTbL BPEMS, TaK KaK Ans onbiTa
6epyT MeHbLLee KOMYeCTBO KUCOTbI, He NpoBOAST UNbLTPOBaHWE U BbinapueaHue. He cneay-
€T fobuBaTbCs NOMHOMO pacTBopeHns okcuaa mMeam (II), KoTopbId OTAENSAETCS OT MAaTOYHOMO
pacTBopa oTCTanBaHueM. XXnaKoCTb CMBAKOT B ApYryto NPOOMpPKY Mnan rHe3no nAacTuHbl 4ns
NPOBEAEHMS KanenbHbIX peakumnid. 13 HacbILWEeHHOro pacTBOpa BbiNaAaloT MeNKUE KpUCTasbl
MegHoro kynopoca. o ¢opmMe KpucTannos NPOAYKT peakuunm MAeHTUhUUMPYETCS ropasfo Ha-
AéXHee, YeM NpOoCTo Mo LUBETY pacTeopa.

[lpakmuyeckas 4acme

Lenb pabombi: NoKa3aTb LWKOMbHUKAM peakLmio OKCuaa C KMCNOTOW C YETKOM maeHTUdbMKa-
LMen OAHOro M3 NPOAYKTOB PeakLmu.

JononHumenbHoe o6opydosaHue: UMbPOBOI MUKPOCKOMN; NPeAMETHOE CTEKO0; ABE Mpo-
6MpKM; NNacTMHa ¢ rHé3gamMm Ans NpoBeAeHNs KanenbHbIX peakuui (6enoro uBeTa); Aepxa-
Tenb Ans Nnpobupkn; NnneTKa; CNMpToBKa.

Mamepuanel u peakmusbi: okcua Meaun (II), NONyYeHHbIN Pa3NOXEHWEM OCHOBHOMO kapbo-
HaTa Mean, 20 Y%-Hbi pacTBOP CEPHOMN KUCNOTbI.

TexHuKka 6e3onacHocmu:

1. PaboTaTtb B OuKax.

2. Cobntopath Mepbl 6€30MacHOCTM NpU HarpeBaHWM NpobUpoK, paboTe CO CrMPTOBKOM
WK CYXMUM roproumMm, paboTe C KUcnoTamu.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. B npobupky nomectute @100 mr okcuaa meau (II) (HenonHyo noXeuky-4o3aTop) M npu-
newTe B11 MN pacTBOpa CEpHOM KUCOTbI.

2. Copepxumoe Npobupkn HarpeliTe, He AOBOAS A0 KuneHus. O6pamume BHUMAHUE Ha TO,
YTO KUMNATUTb CMECb He pekoMeHayeTcs. [JoxanTech, Noka bosbluas YacTb oKcMaa Mean pac-
TBOPUTCS.

3. [HailTe cMecu OTCTOSTbCS 1 MUMH, Mocne Yero MOMECTUTE Kanito pacTBopa Ha NpeaMeTHoe
CTEKN0 U HabnoaalTe 3a pOCTOM KPUCTaNI0B C MOMOLLbIO MUKPOCKONa.

4, B paboumnx TeTpaasix 3apucyite GpopMy KpUCTanIoB MEAHOIO Kyrnopoca.

5. OcTaTok ropsyero pacteopa cnente ¢ usbbiTka okcuaa meam (II) B apyryto npobupky.
Yepes HekOTOpOe BpeMsi HabntoganTe BblAeIeHWe KPUCTAINIOB KpucTannoruaparta cynbdara
mean(II).

1 Yeprkos W. H., Xykos M. H. XMUYECKMI1 3KCNEPUMEHT C MarbIMK KONMYECTBAMN PEAKTUBOB. —
M.: Npoceewenmne, 1989. — C. 62—69.
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Xumus KBAHTOPHNYM
Pe3ynbTaThl HabnoaeHnn
No Yrto penanm YT1o Habnoganu YpaBHeHue peaKuum
1
2
Bbi80ObI:

B BbIBOAAX HY>XHO OTPa3nTb XMMUYECKOE CBOMCTBO KUC/IOT — B3aUMOAENCTBUE C OCHOBHbI-
MKW OKCuAamu. A Takxke BO3MOXXHOCTb ONpeaensiTb BewwecTsa no ¢GopMe KpUCTanios.

KoHmposbHble sonpocbi:

1. Kakyto okpacky npuobpeTaeT pactBop npu pactBopeHun CuO B cepHoit kucnorte?

2. Yem obycnosneHa faHHasi oKpacka?

3. Kakoe BeLLecTBO BblAENSAETCS U3 pacTBOpa Nocie peakunn?

JlabopamopHbil onbim Ne 5.
«M3yyeHue 3as8ucumMocmu pacmsopumocmu selwjecmsa om memnepamypbi»

Teopemuyeckas Yyacme

Bcakuii pacTBOp COCTOMT U3 pacTBOPEHHOrO BELLECTBA M pacTBOpUTeNsi. PacTBOPUMOCTb
BoNblIMHCTBA TBEPABIX BELLECTB B BOAE MPW MOBbILEHWM TemnepaTypbl yBenuymBaetcs. OpHa-
KO HEKOTOPbIE BELLECTBA HE «MOAYMHSIOTCS» 3TOMYy NpaBuny. ECTb rpynna BELWeECTB, pacTBOpH-
MOCTb KOTOPbIX MPX U3MEHEHUM TeMMepPaTypbl Mano U3MEHSIETCS, a eCTb U TaKWe, pacTBOPM-
MOCTb KOTOPbIX C MOBbILLIEHUEM TEMNepaTypbl NaAaeT.

B kauyecTBe 06BHEKTOB MCCNENOBAHMS LIENECO0bpasHo B3STb X0pUA Kanus U X1nopua Ha-
TpUSI, @ TaKXKe MMAPOKCUA KanbLMS. 3aBUCUMOCTb PaCTBOPUMOCTM AaHHBIX BELLECTB OT TEMMe-
paTypbl NpeacTaBneHa B Tabnuue 3.

Tabnuua 3.
PacTBOpUMOCTb 6€3B0oAHbIX BellecTB B 100 r Boabl NpW AaHHOM TemnepaType, B rpaMmax!
Temnepartypa, IC KCI NacCl Ca(OH):
20 34,0 36,0 0,165
40 40,0 36,6 0,141
60 45,5 37,3 0,116
80 51,1 38,4 0,094

[Ansi npoBeaeHns onbiTa Nydlle 6paTe MEKOM3MENbYEHHbIE KPUCTaNIbl X/10puaa Kanust u
xnopvaa HaTpusl. HacbllLeHHbIN pacTBOP MMAPOKCMAA KanbLus FOTOBUTCS 3@ HECKO/IbKO AHEN
[0 NPOBEZIEHNS OnbITa. [N 3TOro B 60/bLIYI0 CKASHKY HACbINAT CyXoM MMApOKCUA Kanbums
cnoem 1 cM v 3anMBalOT AUCTUNIMPOBAHHOM BOZOM NOYTK A0 Npobku. M3peaka B36anTbiBaloT
cMechb. 1o Mepe pacxof0BaHWS HaCbILEHHOMO pacTBOpa B CKIISIHKY L0IMBAOT BOAY.

[lpakmuyeckas 4yacme

Lenb pabomsi: onpeaenuTb pacTBOPUMOCTb BELLECTB MPU Pa3NnYHON TeMnepaType.

MepeveHb damyukos yugposoli 1abopamopuu: AaTYMK TEMNEPATYpbl NNATUHOBBIN.

JonoaHumenbHoe obopydosaHue: 2 ctakaHa Ha 150 mn; npobupka; BaTa; Wwnatenb; cre-
KNSIHHAA nanoyka C pe3nHOBbIM KOJIbLIOM; CMMPTOBKA WM 3M1eKTpUYecKas niauTka; npoMbl-
Baska.

1 Nypbe 0. t0. CnpaBoYHMK MO aHANUTUYECKOM XMuK. — M.: Xumus, 1971. — C. 71 — 89.
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Mamepuasibl u peakmussi: QUCTUNIMPOBAaHHAs BOAA; KPUCTANINIMYECKWUE XNOPUAbI Kanus 1
HaTpus; N3BeCTKOBas BOAA.

TexHuKka 6e3onacHocmu:

Mpn NpoBeAeHNN AAaHHOTO SKCNEePUMEHTA UCMOMb3YETC HarpeBaTeNbHbIn Npnbop — bepe-
rmcb oxora!

MHCMPYKYUA K BbINOJIHEHUIO:

OnbIT 1.

1. B cTakaH Hanente okoso 30 MA ANCTMANMPOBaHHOW BOAbl. Mcnonb3ys TemnepaTypHbIn
AaTUMK, OnpeaenuTe TeMNepaTypy BoAbl B CTakaHe. 3aduKCMpyrTe TO 3HaYEeHWe TeMnepaTypbl,
KOTOpOEe yCTaHaBMBAETCs MOC/e CTabunmnsaumm nokasaHuii npubopa.

2. Hebonblummmn nopumsmMmn obasnsnte B BOAY KPUCTaNIMYECKUA XOpUA Kanust U nepe-
MELLMBaNTe PacTBOP CTEKISAHHOW Manoykon. Korga conb MepecTaHeT pacTBOPSTLCS B BOAE, Bbl
MONYYMUTE HACBILLEHHBIA PacTBOP X/I0puaa Kanus npy AaHHoW TemnepaTtype. Ha aHe cTakaHa
AOJIHKHO OCTaBaTbC HEMHOMO HEPACTBOPEHHOMN CONM.

3. Harpente nonyyeHHbif pacteop Ao 50 IC.

4, YTO NponCXoaMT C KpUCTaniaMu COMM, OCTaBWIMMUCS OT npeablayliero npubaeneHus
conu? BHoBb NpnbaBbTe NOpPLMIO COMMN.

OnbIT 2.

1. Bo BTOpON CTakaH Hanente 30 Mn BOAbI ¥ NPUrOTOBLTE HACBILLEHHbIN pacTBOP X/J0puaa
HaTpust NpU KOMHATHOW TeMmnepaType. Harpente pacTBop, MOBbLICMB €ro TemnepaTypy npumep-
HO Ha 20 IC. Ecnu KpucTannel, HaxoaswWwmMecs Ha [He CTakaHa pacTBOpWAnCh, nobasbTe ewé
HEMHOrO Xnopuaa HaTpus. TwaTtenbHO NepeMelumBanTe pacTsop.

PacTBopunnCh M KpUCTansbl conum?

OnbIT 3.

1. B npobupky HaneinTte NpUMEpPHO 3 MM HaCbILEHHOrO PacTBOpa rMApoKcMaa Kanbums (13-
BECTKOBOW BOAbl) 1 ONYCTUTE B HEE AaTUMK TemMnepaTypbl. YToObl pacTBOp He nornoLan yrne-
KWUCMbIN ra3 13 BO3AyXa, 3aKponTe NpobupKy pbiX/ibiM BaTHbIM TaMMOHOM. OCTOPOXHO Harpew-
Te pacTBOp, MOBbLICMB €ro Temnepatypy npumepHo Ha 10 IC.

2. YTO NpoucxoauT € pactBopoM? [loBeaute pacTBoOp A0 KuneHus. Kak u3MeHseTcs MyT-
HOCTb pacTeopa?

3. OxnaauTe pacTtBop. YTo npomcxoauTt ¢ 06pa3oBaBLLUMMCS 0CAAKOM (KaK U3MEHSIETCS UH-
TEHCMBHOCTb MOMYTHEHMS pacTeBopa)?

4, CoenaiiTe BbIBOA O BAMSIHAM TeMNepaTypbl Ha pacTBOPUMOCTb MMAPOKCMAA KaNbLmMs B
BOAE.

Pe3ynbTtaTbl HabnoaeHni/aMepeHui

BnusHue TeMnepaTypbl Ha PacTBOPUMOCTb (PacTBOPMMOCTb

BewecTBo . o
NOBbILIAETCS, NOHMKAETCA, OCTAETCA NOCTOSAHHOM)

Xnopva kanus

Xnopwva HaTpus

MMapoKCUA Kanbums

BbisoObi:

Yka3aTb BAMsSHWE TemMnepaTypbl HA PacTBOPMMOCTb PasfIMYHbIX BELLECTB B BOAE.

KonmposbHble sonpocsi:

1. [lononHuTe npeanoxeHuns, BCTaBnB BMeCTo Npobena Ha3BaHve COOTBETCTBYIOLLErO Be-
LwecTsa.

1) Ha pactBopuMOCTb B BoAe (yKaxuTe Ha3BaHue BelecTBa) Temnepary-
pa He OKa3blBaeT 3HAYMTENBHOIO B/IMSIHUSI.
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2) C noBbILEHNEM TEMMNEPATYPbl PACTBOPUMOCTb B BOZE (ykaxuTe Hasga-
HWEe BELLEeCTBa) YBE/IMYMBAETCSI.
3) C noHWXeHMEM TeMMNEPATYPbl PAaCTBOPUMOCTb B BOAE (ykaxuTe HasBsa-

HWe BeLLeCTBa) YBE/IMYNBAETCS.

4) CpaBHWTE MOMyYeHHble BbIBOAbLI CO CMPaBOYHLIMU AAHHbLIMM.

2. 3adaHusa 0na pazsumusa (YHKYUOHA/IbHOU 2paMOMHOCMU.

B 3anunBe Kapa-boras-l'on Kacnuinckoro Mops Haxoasitcst borateMumne 3anacbl MUMHepana
MUpabunuta — KpucTannornapara cynbdaTa HaTpusl.

Kaxabin rog B KOHUE HOS6ps, koraa TemMnepaTtypa Boabl nagaeT 4o 6 IC, MMpabunut Hauu-
HaeT BblAenaTbCs B Buae 6ecLBETHBIX KPUCTaNIOoB, OCeAAloLWMX Ha AHO 3anMBa M Ha ero bepe-
rax. O6bsICHUTE NPUYMHLI BbINAAEHUS KPUCTANI0B COSN.

JononHumensHas uHgopmayua

Nypeoe 0. 0. CnpaBoYHMK NO aHANUTUYECKON XuMmun. — M.: Xumusi, 1971. — 390 c.

JlabopamopHbil onbim Ne 6
«HabndeHue 3a pocmom Kpucmasnsios»

Teopemuyeckas 4acms

PacTBOpPMMOCTb 60/bLUIMHCTBA COMEN 3aBUCUT OT TeMnepaTypsl. Mpu oxnaxaeHun pacTBo-
pa, HaCbILLEHHOrO NPy BbICOKOW TeMMepaType, U3 HEro BbiNaZatoT KpUCTanbl conu. B 3aBucu-
MOCTW OT COCTaBa, BELLECTBO MOXET BblAENATbCS B BUAe 6€3B0AHOM CONMM UK KPUCTaNIor-
Apata. Tak, Hanpumep, Npu OXNaXAEeHUW HaCbIWEHHOro pacTBopa CynbdaTta UMHKA Bblaenser-
ca kpuctannoruapat ZnS04 - 7H20. Jpyroe Ha3BaHWe 3TOro KpucTanioruapaTta — LMHKOBbIN
Kyrnopoc. ®opMa Kp1CTanioB 3TOro BeLecTsa OTIMYAETCs OT KpUCTaNIoB MeHOoro Kyrnopoca.

[lpakmuyeckas 4acme

Lenb pabomsi: chopMMpOBaTh Y LUKOSIbHMKOB MpeAcTaBneHne 0 3aBUCMMOCTU pacTBopu-
MOCTW OT TeMnepaTypbl 1 O KpUCTanM3aummn Bewectsa m3 pacteopa. CchopMmnpoBaTb HaBbiK
paboTbl C UNMPOBLIM MUKPOCKOMOM.

JononHumesnbHoe o6opydosaHue: UMMPOBO MUKPOCKOM; MPEAMETHOE CTEKNO; Npobupka;
Aepxatenb Ans npobupku; nuneTka; CNMpToBKa.

Mamepuanbi u peakmussi: cynbdaT umHKa ZnSO4 - 7H,0.

TexHuka 6e3onacHocmu:

1. PaboTaTb B 3alUMTHbIX O4YKax. TpebyeTca cobntoaeHne mep 6€30nacHOCTM NpU UCMOSb-
30BaHMW CMMPTOBKM, CyXOro roproyero.

2. N3beraTb nonagaHus KOHLEHTPMPOBAHHOMO pacTBopa CynbdaTta LMHKA Ha KOXY U oae-
xay.

MHCMPYKUUA K BbINOJIHEHUI:

1. B npobupky Hanente Bogy (Ha 1—2 cM no BbICOTE).

2. MeaneHHo, Npy nepemelumBaHum, fobaebTe CynbdaT LMHKA A0 TEX NOp, MOKa OH He ne-
pecTaHeT pacTBOPSATLCS.

3. MpobupkKy ¢ pacTBOpOM CynbdaTa LUMHKA HarpenTe A0 NOMHOr0 pacTBOPEHUS KpUCTan-
NnoB cynbdaTta UnHKa.

4, TakXe aKKypaTHO Harpeite npeaMeTHOE CTEKNO, NMPOHOCS €ro HeCKONbKO pa3 Yepes
nnamsi.

5. Korga cynbat uMHKa pacTBOpUTCS, HAHeCUTe Kanslo pacTBopa Ha TENnoe npeaMeTHoe
CTEK/1I0 M MOMECTUTE CTEK/T0 NOA MUKPOCKONM.

6. Mpy oxnaxxaeHWn pacTBopa M3 HEro BbIAENAIOTCA KpacuBble KpUCTanbl KpUcTannoru-
Apara cynbdaTa UMHKa — LIMHKOBOro Kyrnopoca.

7. 3apucyiiTe KpUCTan/bl BEWeCTBa B paboumx TeTpaasx.
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Pe3ynbTaTbl HabNtoAeH!I

No YT1o penanu Y10 Habnropanun

Bbigoobi:

OTpasuTb, Kak 3aBMCWUT pPacTBOPUMOCTb BeLleCTBa B BOAe OT TeMnepaTypbl.

KoHmposbHble Bonpocsi:

1. Kak 3aBMCUT pacTBOpUMOCTb CynbdaTa UMHKA OT TemnepaTtypbl?

2. Kakoe BeLLeCTBO BblAENSETCS U3 pacTBOpa Nocne peakuum?

3. CpaBHuTe popMy KpUCTaNIoB MEQHOMO Kynopoca 1 LMHKOBOro Kynopoca. OTnmyatoTcs
11 OHM NO popMe KpUCTanios?

4. 3adaHuA ona passumusa GYHKYUOHAIbHOU 2pamMomHocmu.

Ob6bsACHUTE, Kakne 3Tanbl 3KCNepuMMeHTa n3obpaxxeHbl Ha NepBOM pUCyHKe. Kakas CBA3b
CYLLEeCTBYET MEXAY 3TUMM n306paxkeHnsmMm n goTorpaduren, NpuBeAEHHON psaoM?

JlabopamopHbiii onbim Ne 7.
«[epecbiweHHbIld pacmsop»

Teopemuyeckaa 4yacmeb

PacTBOpPMMOCTb BELLECTBA OrpaHnyeHa. HacbiweHHbIM MO BelecTBy A Ha3blBAKOT TaKOW
pacTBop, Npu A06aBNEHUM K KOTOPOMY HOBOW NopLMK BellecTBa A OHa He pacTBopsieTcs. Ec-
nv npu nobaBneHnn BellectBa A OHO PacTBOPSIETCS, TO TakOM pacTBOP Ha3bIBAETCS HEHAcChI-
weHHbIM. ECnv xe npu fobaBneHunn K pacTBopy BellecTBa A BbiMaZaloT AOMOMHUTENbHbIE KpU-
CTan/bl 3TOrO BELLECTBA, TO TaKOW PacTBOP Ha3bIBAETCS NEPECHILEHHbIM.

MepechILLEHHbIV PacTBOP MOXXHO NMPUrOTOBUTb HECKOSTbKMMM CNOCOBaMK:

a) M3MEeHUTb TeMnepaTypy HacbILWEHHOro pacTBopa;

6) yaanuTb Y HacbILEHHOro pacTBopa YacTb PacTBOPUTENSI.

lMepecbllweHHble pacTBOpbl HECTAbUBbHLI U MPU BHECEHMM 3aTpaBku (KpUCTanamka selle-
CTBa WM NPOCTO HEBONBLUOrO Yra0BaTOro0 Tena) U3 HUX BbiNadaeT pacTBOPEHHOE BELLEeCTBO.
PacTBOp NpeBpaLLaeTcst B HACbILEHHbIN.

80 B conepxaHue




XnmMus KBAHTOPHMNYM

3
Py

[lpakmuyeckas 4acme

Lenb pabomsi: copMnpoBaTb NpeacTaBeHne 0 TENI0BOM 3PdeKTe npoLecca pactTeope-
HUS 1 KPUCTANNIM3aLUMK, @ TaKXKE NOHSATUE «NEPECHILLEHHbIA PacTBOpP».

MepeyeHb damyukos yugposoli 1abopamopuu: faTYMK TEMNEPATYpbl NIATUHOBbIN.

ZlonosiHUMeibHoe 060pydosaHue: XMMNYeckui ctakaH (100—150 mMn) ¢ xonoaHon BOAOW,
npobupka, Npobupka MepHas, WTaTWUB C NIankou, CNUPTOBKa.

Mamepuasbi u peakmugbl: CMUPT 3TUNOBbLIA, KPUCTANIIMYECKUIA TUOCYNbdAT HaTpus
(Na2S203 - 5H;0).

TexHuKka 6e3onacHocmu: cobnoaate npasuna 0b6palleHnst C OTKPbLITBIM MAMEHEM.

MHCMPYKYUA K B8bINOJIHEHUIO:

1. B npobupky HacbinbTe 5 r TMOCynbdaTa HaTpus.

2. M3mepbTe TemnepaTypy COMM M BOAbl C MOMOLLBIO AaTYMKa.

3. MpunenTe 2 M BoAbl K conn. OnycTuUTe AaTymMK TeMnepaTypsbl B MOJSyYEHHYKO CMech. [le-
peMeLuMBaliTe CMeCb A0 TeX NOp, NOKa TemMnepaTypa He CTabunmsunpyetcs.

4, Mocne TOro Kak TemnepaTypa nepectana U3MeHATbCS, U3BNEKUTE AaTYMK M3 pacTBopa.

5. 3akpenuTe Npobupky B Nanke LWTaTMBa M OCTOPOXHO HarpeBaliTe NpobupKy A0 MOSHOro
pacTBOpPeHMs COMKM, NepeMelunBas pacTBOp AaTyMKOM Temnepatypbl. [locne 3Toro npekpatute
HarpeBaHve 1 0CTaBbTe AaTUMK B pacTBOpe.

6. JoXAMTECh OXNaXAEHUS pacTBOpa 4O KOMHATHOM TeMnepaTypbl (MOXHO MOACTaBUTb
noa NpobupKy CTakaH C X0N104HOW BOAOW).

7. Obpamume sHumaHue! lepechbileHHble pacTBOpbl MOryT 6biTb CTabUbHBIMM O4YeHb
ponroe BpeMs. Ho OT BHELIHEro Bo3AeNCTBUS (NepeMELLBaHNS, NonagaHus Nbin UK Kpu-
cTanna conmn) pacTeop HbICTPO 3aKpPUCTANNN30BLIBAETCS.

8. ECnun pacTBOp He KpUCTannu3yeTcs, U3BMEKUTE U3 HEro AaTumK U NPUKOCHUTECh UM K
KpuUcTannmkaMm Tuocynb@arta HaTpua Tak, ytobbl 1—2 kpuctanna npuaunau K gatumky. Morpy-
3UTe AaTYMK C NPUAKMNLUKM KPUCTaIOM B pacTBop. YTO NpOUCXOAUT C CoaepXunMbIM npobup-
KW 1 KaK U3MeHsIeTCs ero Temnepartypa? Yto Habnogaetcs? Kak MeHsieTcs TemnepaTypa pac-
TBOpa?

9. 3adukcupyiTe Hambonbluee NoKasaHWe faTykKa. 3aHecuTe AaHHble B Tabnuuy.

Pe3ynbTaTbl U3MEpeHUI/HabnoaeHNN

NO Uccnegyemas cuctema/U3mepeHHble TeMnepaTtypbl Temnepatypa,
n3MepeHus iC
1 Yucras Boga A0 Hayana onbliTa
2 PacTBop TWocynbdata HaTpus B Boae (A0 HarpeBaHus)
3 OxnaxxaEéHHbIN nepechbileHHbIn pacTBop NasS:0s3
4 PacTBop THOCynbdaTa nocie KpucTanamsaumm
Bbisoobi:

OTpasuTe, KakuMe npouecchl (3K30TepMUYecKkme MnuM 3HAOTEPMUYECKME) MPOTEKAT Npu
pacTBOPEHUM N KpUCTaNIM3aunm Conu.

KonmposbHbie sonpocsi:

1. Kakol npouecc (3HOOTEPMUYECKWIA MNKM 3K30TEPMMYECKMI) NpeobnadaeT npu pacTBope-
HUW KpUcTannoruapata Tuocynbdarta HaTpusi B Boae?

2. Kakoit npouecc (3HAOTEPMUYECKMIA UK SK30TEPMUYECKMIA) NpeobnaaaeT npu KpucTan-
nunsauum Trocynbdarta HaTpust U3 pacteopa?

3. Ha ckonbko rpagycoB yaanocb nepeoxnaanTb HaCbIWEHHbIM pacTBoOp TUOCybdaTa Ha-
Tpusi, YTOObI OH CTan NepechileHHbIM?
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4. 3adaHue 0na passumua GYHKYUOHAIbHOU 2paMomHoCcmu.

B 6bITy MHOrAA B KayeCTBe COrpeBaloLLero CPeAcTBa UCMOSb3YIOT «XUMUYECKYIO FPenky».
Yalle BCero 3To repMETUYHbIM MPO3PayHbIi NAKET C XMAKOCTbIO. YTOObI akTUBUPOBATL MPEnKy
HY>XHO NeperHyTb NAacTUHY-MyckaTeb, KOTopast HaXoAMTCs BHYTpU nakeTa. CoaepXxumoe na-

KETa 3alOJIHAETCA KpUCTtasiJiaMun.

5. [1ns BOCCTAHOBNEHWS FPefku €€ KnaayT B KWMsLLyt BOAY A0 MOMHOMO pacTBOPEHWUSI Kpu-
cTannos. Mocne oxnaxaeHus rpenka rotoea k pabote. Ha kakoM atane paboTbl rpeniku Bblae-

ngetcd Tenno?
JononHumenbHaa uHgpopmayusa

[Aepnronby B. ®. Mup Boabl. — J1.: Hegpa,1979. — 254 c.

lMpakmuyeckas paboma Ne 3.

«OnpedesieHue KOHUEHMpAyuu sewecms KoJopuMempuyecKum Memodom

Nno Kasubposo4YHOMY 2paguKy»

Teopemuyeckas 4acme

TeopeTnyeckoe BBeaeHue. Ecnm BewecTBo okpalue-
HO, TO OHO MOr/IOLAET BUAMMBIN CBET C HEKOTOPbIMW AMK-
HaMu BOMH. [/IMHa BOJMHbI, NP KOTOPOW MOr/OLEHMNE
MaKCMManbHO, COOTBETCTBYET 0ObIYHO LiBETY, AONOMHU-
TENbHOMY K OKpacke pactBopa (T. €. NOrMOWEHHbIN U
NpOLWeALWNA CBET BMECTE AatoT 6enbiit). JononHUTENb-
Hble LiBETa MOXXHO onpeaenvTb no Kpyry Méte

MHTEHCMBHOCTb NOMNOLLEHMSI CBETA C AAHHOW ASIMHOM
BOJSTHbl XapaKTEPU3YeTCs ONTUYECKOM MAOTHOCTHO. OHa
NpOMNopLUMOHanbHa KOHLUEHTpaLuM pacTBOPEHHOMO Belle-
CTBa, T. €. 3aBUCMMOCTb OMTMYECKOW NNOTHOCTU D OT KOH-
LeHTpauun BelectBa C npeacTaBnseT cobon npsamyto
Buga D = A - C. YT06bl HAaNTK YrnoBon KO3ULMEHT
3TOW NpsIMOiA A, U OTPE30K B, 3Ty NpsIMytO CTPOSIT, U3Me-
psisl OMTUYECKYIO MIOTHOCTb PAaCTBOPOB M3BECTHOM KOH-
LeHTpaumn. TOUYKM HaHOCAT Ha rpadmk 1 npubnvxaoT
npsAMon. Tak MONMy4YaeTcs rpaayMpoBOYHbIA rpadmk. KoH-
LIeHTpaLUuMIO HEU3BECTHOMO BellecTBa HaxoasaT nmbo rpa-
duyeckn (nmbo aHanuTuyecku (3Has D u A, HaxoasaT C).

YT06bl HAWTV HEM3BECTHYIO KOHLIEHTpaLWuto Cx Mo on-
TUYECKOM NAOTHOCTU Dy, CTPOAT NpsiMyto 1 1o eé nepece-
YyeHusi C rpadukoM, nocne Yero U3 TOYKM nepeceyeHus
OnNycKatoT NepneHAnKYNSP Ha 0Cb KOHLEHTpaUuiA. MecTo
nepeceyeHust NnepneHanKynspa C 0Cbio U COOTBETCTBYET
KOHLIEHTpauuMu.

[lpakmuyeckas 4yacme

Leno pabomsi: cchopMmpoBaTb MpeacTaBneHne o
KOHLIEHTpaumn BeLLeCcTBa U KOIMYeCTBEHHOM onpeaerne-
HUN KOHLEHTPaUMK BellecTBa KanopuMeTpuyeckoM Me-
TOAOM.

epeyeHb dam4yukos yugposol nabopamopuu: LaT-
YMK ONTUYECKOM MNOTHOCTM.

ZJononHumenbHoe obopydosaHue: NsTb NpPobMpOK
nnn MepHblx K06 (100 mMn), Npy NCNONb30BaHWUM KIOBET

82

Iquova®

Z,

Puc. 7. Kpyr l'éte. LiBeTa, Haxoas-
LMecs Apyr HanpoTuB Apyra SABNAKOT-
CS1 LONOSTHUTESTbHBIMM

Puc. 8. [papyvpoBOYHbIN rpadmk —
3aBMCUMOCTb OMTUYECKOM MIOTHOCTY
BELLECTBA OT €ro KOHLEHTpauum
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bonbloro o6béma; Ase nunetku (10 M), XMMUYECKWIA CTakaH, rpylwa pe3unHoBas, NpoMbIBanka
C ANCTUNNNPOBAHHOM BOZIOM.

Mamepuanbi u peakmussbi: pacteopbl cynbdata Meamn (II) CuSO4 50 r/n (B pacuéte Ha 6e3-
BOZHOE BELLEeCTBO) UM nepmaHraHata kanms KMnOs 50 mMr/n, npobbl ¢ HEM3BECTHOM KOHLIEH-
Tpauuein COOTBETCTBYIOLLMX BELLECTB.

TexHuka 6e3onacHocmu:

1. MepMaHraHaTt Kanusa Npy nonagaHum Ha KOXY 1 ogexay oCTaBnsieT KOpUYHeBbIE NATHa.
/X MOXHO CMbITb 2 % pacTBOPOM LLABENEBOW MM aCKOPOMHOBON KUCNOTbI, NOC/E Yero npo-
MbITb COOTBETCTBYHOLLMIA YYACTOK BOAOM.

2. MoproToBka peakTnsoB. [purotoBneHue pacteopa cynbdata mean (II) CuSO4 50 r/n.
Bo3bmuTe 7,8  kpucTannoruapata cynbtata meam CuSO4 - 5H,0, n pactsopute B 70 Mn BOAB!.
fo6asbTe 0,2—0,3 MN KOHUEHTPUPOBAHHON CEPHON KUCNOTbI (MK COOTBETCTBYHOWMIA 06BEM
pa3baBnieHHoN) Ans NpeaoTBpalleHns rmaponusa u aoseante o6wéM pacteopa Ao 100 mn. Us-
3a TOro, YTO KpucTannormapaT CnocobeH BbIBETPUBATLCS, KOHLEHTpaLUMS MOXET OTAUYaThCs OT
HOMMWHaIIbHOW, NO3TOMY Npobbl CieAyeT rOTOBUTD LUKOSIbHUKAM U3 TOMO e pacTBopa, U3 KOTOo-
pOr0 OHW rOTOBST CEPUI0 CTAaHAAPTHLIX PacTBOPOB.

3. MpurotoBneHne pacteopa nepmaHraHata kanust KMnOs4 50 mr/n. Bo3bmuTe HaBecky
5 mr KMnO4 1 pactsopuTe B Boae. loseante 06béM pacteopa Ao 100 mn. PacTBop obszaTesnb-
HO rOTOBbTE HA XONIOAHOW AUCTUNNIMPOBAHHOM BOJAE, B CTEKMSIHHOM nocyae. W3beraifTe KOHTaK-
Ta ¢ nnactMaccamu! PacTBop CneayeT roTOBUTb HE paHee, YeM HakaHyHe. Hencnonb30BaHHbIM
pacTBOp YTUNM3NPYWTE, TaK Kak CO BPEMEHEM OH pa3naraetcsi, 0bpasysi KOpUYHEBLIA HANET Ha
CTeHKaX COCyOB.

MHCMPYKYUA K B8bINOJIHEHUIO:

[puroToBneHne CTaHAAPTHbLIX PacTBOPOB

1. CHayana npuroToBbTEe CEPUIO CTaHAAPTHLIX PAacTBOPOB, T. €. PaCTBOPOB WM3BECTHOM KOH-
ueHTpaummn (Tabnuubl 4 1 5). Ux rotoBsT, pa3baBnsis 3anacHbIM pacTBop.

2. Ecnu ncnonb3ytoTcs KIOBETLI Ha 4 M, TO CTaHAAPTHbIE PacTBOPbI FOTOBAT B CyXMX Npo-
6upkax. [ns 3Toro B Npobupky HannBaloT onpeaenéHHbin 06bEM 3anacHoro pacteopa U fo-
6aBNAOT K HEMY BOAY Tak, YTObbl CyMMapHbIN 06bEM 6bin 10 Mn.

3. Ecnu ucnonb3ytoT KroBeTbl Ha 100 M, TO cneayeT rotoBUTb CTaHAAPTHbIE PacTBOPLI B
MepHbIX konbax (100 mn). [ins 3TOro Hanemte onpeaenéHHbin 06bEM 3anacHoro pacteopa, ne-
PEHECUTE ero B MepHyl0 konby M AOBeAMTE AWCTUNNMPOBAHHOW BOAOM A0 METKM HEobXOAMMO-
ro obbéma.

Tabnuua 4
MpuroToBneHMe CTaHAApPTHbIX pacTBopoB CuSO}

KoHueHTpauums, r/n 0 10 20 30 40 50
O6bém pacreopa 50 r/n, mn 0 2 4 8 10
O6bEM Boabl, M 10 8 6 4 2 0

Tabnuua 5

MpuroToBneHne ctaHaapTHbIX pactBopoB KMnO4 13 3anacHoro pacteopa 50 Mr/n

KoHueHTpauus, mr/n 0 10 20 30 40 50
O6bém pacteopa 50 r/n, Mn 0 2 4 6 8 10
O6bEM Boabl, M 10 8 6 4 2 0

1 PeKOMeH,CI,yeM, YTOBbI LKOMBbHUKK paccynuTanu 3T 3Ha4eHNa CaMOCTOATESNbHO.
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Bbl60p ANMHbLI BOMHBI

BblbepuTe ANMHY BONMHbI ANS U3MEPEHWUS OMTUYECKON MIOTHOCTM.

JNIMHY BOMHbI CBETA MOXHO noaobpaTb MO OKpacke pacTBopa WM HaWTW 3KCrepUMeH-
TanbHO.

Mo okpacke pacTBopa ONMpeaensitoT AOMOMHUTENbHBIN K Hel LBET. CBET C COOTBETCTBYIOLLEN
ANMHOW BOJHbI MOF/IOLAETCS MaKCMManbHO (HM).

Tabnuua 6. Tak, ecnim pacTBOp MMEET XENTLIN LUBET, TO ONTUYECKYHO NAIOTHOCTb HYXXHO W3-
MepsiTb NPy ANNHE BOSHbI CMHEro cBeTa (435—480 HmM).

Tabnuua 6
LIBeTa M COOTBETCTBYIOLIME UM JJIUHBI BOMH!
Lier pacTsopa [ononHuTenbHbiA LBET OMHbI BOJIH NOrnowaeMoro
(nornowaercs) cBeTa
KpacHbii CuHe-3enéHblIl 490—500
OpaHXeBbli 3enéHo-CUHUN 480—490
XKeénTtbin CyHui 435—480
XKEénTo-3eneHsbii ®roneToBbI 400—435
3enéHbii KpacHbIn unn proneToBbin 730—760 nnmn 400—435

CuHe-3enéHblIv KpacHbli 605—730
3eneHoBaTo-CUHUI OpaHxeBbli 595—605
CyHUIA XKénTbin 580—595
duroneToBbIii XKénTo-3enéHbin 560—580
MypnypHbIii 3enéHbli 500—560

YT06bI NOACOPATL ANMHY BOSHBI 3KCNEPUMEHTASNIbHO, HYXHO BbISICHUTb, NPU KaKoN AnWHE
BO/IHbI OMTMYECKast NAOTHOCTb MaKCUManbHa. [ 3TOr0 3anofHWTE KIOBETY fAaTyuka Hambonee
pa3baBfieHHbIM PacTBOPOM M OnpedenuTe ONTUYECKYHO NAOTHOCTb NPU pa3HbIX ANMHAX BOJH
(He 3abblBasi kaxAabl pa3 0bHyNsTb Npubop). Pe3ynbTaThl 3anuwnTe B OTYET. Bbibepute Ty
ASMHY BOJHbI, NPX KOTOPOW ONTUYECKas NIOTHOCTb MakCMMasbHa.

[MocTpoeHune kaanbpoBOYHOro rpaduka

MocTpoiiTe KannbpoBOYHLIA rpadumk. 3anente B KIOBETY AUCTUAIMPOBAHHYIO BOAY U Ha-
CTpOWTE MO HEMY AaTuuK. OnTuYeckasi NNOTHOCTb AMCTUNNMPOBAHHOM BOAbI AOMKHA ObiTb
pasHa 0.

CHMMUTE KIOBETY, BbIIEMTE M3 HEeE BOAY, a 3aTEM HalenTe pacTBOP C HaMMEHbLUEW KOHLIEH-
Tpaumel onpeaensieMoro BelecTsa. Onpegenute onTMYECKYO NNOTHOCTb pacTBopa M nony-
YEHHYIO BENNYMHY NepeHecuTe B OTYET (M. 2). CNONOCHUTE KIOBETY M 3anenTe eé BTOpbLIM pac-
TBOPOM. AHANOrMyHblEe U3MEpeHnst NOBTOPUTE ANS BCEX OCTABLUMXCS pacTBOPOB.

Ha ocHoBaHMM NpOBEAEHHLIX M3MEPEHUI MOCTPOMTE rpacuK 3aBUCUMOCTU OMTUYECKOW
MAOTHOCTM pacTBOpa OT KOHLEHTpauuu pacTBOPEHHOro BelecTBa. OH AO/MKEH NpeacTaBnaTb
cobol npsMyto IMHKIO. ECNn kakas-To TOYKa BbiNaAaeT, TO ANt Heé cneayeT CHOBA NpUroTo-
BWTb PaCTBOP ¥ NOBTOPUTb M3MEPEHME OMTUYECKON NIOTHOCTM.

Onpegenute KOHUEHTpaumMio pacTBOPEHHOrO BellecTBa B npobe.

CnonocHNTE KIOBETY M 3aneiTe B He€ Npoby C HEM3BECTHOW KOHLEHTPaLMen pacTBOPEHHO-
ro BewecTsa. M3mepbTe ONTUYECKYIO NIOTHOCTL AAHHOMO pacTBopa W Mo rpaduky onpeaenuvTe,

1 Nypbe 0. 1. CpaBoyHMK Mo aHaNUTUYECKon xumMmun. — M., Xumus, 1989, — C. 364.
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KaKoW KOHLIEHTpaLMM COOTBETCTBYET MOMYYEHHOE 3HayeHue. OTMETbTE AaHHYI0 TOYKY Ha Kanu-
6poBOYHOM rpacduke. B 0TYETE YKaXMTE KOHLIEHTPALIMIO BELLECTBA B KOHTPOSIbHOM Mpobe.

OTyér. 1. MNopbepuTe ANMHY BOMHLI 415 ONpeaeneHnst ONTUYECKON NAOTHOCTU. 3anonHUTe
Tabnuuy.

LiBeTt

[lnvHa BOMHbLI, HM

OnTuyeckas NIOTHOCTb

3anonHuTe Tabnuuy. OnpenenuTe OMNTUYECKYIO NMNOTHOCTb CTaHAAPTHLIX PAacTBOPOB.

KoHueHTpauusa 0
OnTnyeckas NNOTHOCTb 0
Bbisoosbi:

B BbIBOAAX yKasaTb, Kak MOXHO OMpeaesnnTb KOHLEHTpauMio BELWECTBa B pacTBOpe C NoMo-
LLIbIO KOJIOPUMETPUYECKOIrO METOAA.

KoHmposibHble sonpocsi:

1. Kakune metoapl onpeaeneHns KOHUEHTpaUMK BELEeCTBa B PacTBOPE BaM W3BECTHbI?

2. MOXHO nv onpefenuTb KOHLEHTpauMIo BelecTBa B pacTBOpe, eCn OHO HecuBeTHO u
npu pacTBopeHnn obpasyeT 6ecLBeTHbIN pacTBop?

3. 3adaHue 018 nodzomosku K T'MA, BIP.

Kakon cnocob Henb3s MCnonb3oBaTh ANl OnpeaeneHns KOHUEHTPaUuM pactBopa?

1) C ncnonb3oBaHWeM onpeaeneHns ONTUYECKOM NNIOTHOCTM OKPaLLEHHOrO pacTBopa;

2) Onpegenexue NAOTHOCTKU PacTBOpa C MNOMOLLbIO apeoMeTpa;

3) BbinapuBaHue pacTBOpa ONpeAeNEHHON Macchl, C MOCNeAYIOWMM B3BeLIMBaHWEM 6e3B0-
[AHOro BeLecTBa;

4) LleHTpudyrmposaHme pacTsopa.

JononHumenbHasa uHgopmayua

Bacunbes B. M., Mopososa P. 1., KouepruHa J1. A. MpakTUKyM No aHanUTUYECKON XUMUK:
YyebH. nocobue ans By3oB. — M.: Xumus, 2000. — 328 c.

JlabopamopHbil onbim Ne 8.
«Pa3noxeHue Kpucmannoaudpama»

Teopemuy4eckas 4acmo

Kpuctannormapat — BELLECTBO, B KPUCTANINIMYECKYIO PELLETKY KOTOPOro BXOAWUT KpucTan-
N3aunoHHas Boda. Mpu HarpeBaHUM KPUCTAnnorMapaT pa3pyLllaeTcs, NpUYéM BELECTBO pac-
TBOPSIETCS B BbIAENMBLUENCS BOAE. BHELIHe 3TO BbIMMSANUT KaK MAaB/EHUE, HO OTINYAETCS TEM,
YTO eCnv NPOACIIKUTL HarpeBaHWe, Boaa UcnapuTcs, a 6e3BoaHas Cob OCTAHETCS B TBEPAOM
BUAE.

KpuctannornapaT — BELLECTBO, B KPUCTANNIMUYECKYIO PELLETKY KOTOPOro BXOAWUT Kpucmai-
JluzayuoHHas Bopa. Npu HarpeBaHWM KpPUCTaNnoruapaT paspyluaeTcs, NpuYyém BELLeCTBO pac-
TBOPSIETCS B BbIAENMBLUENCS BOAE. BHELIHe 3TO BbIMMSAUT KaK MAaB/EHUE, HO OTINYAETCS TEM,
YTO €CIM NPOAOSIXMTb HarpeBaHue, BoAa UcnapuTcs, a 6e3BoAHas Cob OCTAHETCS B TBEPAOM
BUAE.

Ecnu nonyyeHHbIN pacTBOp OXnaxzaaTb, TO TEOPETUYECKWU KPUCTANMorMapaT KpucTanim-
3yeTcs Npu TOW Xe TeMmnepaTtype, YTo 1 nnaeuncs. OAHAKO YacTo KpucTannmsaummn He npo-
NCXOAMT, a 0bpa3yeTcs MepechileHHbI pacTBOp 6€3BOAHON CONMM B KPUCTaNIN3aLMOHHON
BOAE, KOTOPbIM BeAET cebsi TOYHO TaK Xe, Kak U Nioboit Apyron NepechIlEHHbIN pacTBop.
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UT06bl 3aKpUCTanM30BaTb KPUCTANNOrMapaT, B TakKOM pacTBOP HYXHO BHECTWU 3aTpaBKy
Kpucrannorugpara.

[Tlbakmuyeckas Yyacms

Lenb pabomsi: ChOPMUPOBATH Y LIKOSIbHUKA MOHATUE «KPUCTANNorMapaT» v npeacrasne-
HWe 0 npoLecce ero pasnoxeHus (B TOM Uncne, 0 TemrnepaType pasoxeHus).

MepeyeHb damyukos yugposoli 1abopamopuu: AAaTYMK TeMNEPaTypbl NIaTUHOBbIN.

JonosHumesnbHoe o6opydosaHue: Npobupka, WTaTMB C Nankon 1 MydhToW, CNUPTOBKa.

Mamepuasnbi u peakmugsl: CIUPT 3TUNOBbINA, HECKONbKO Kpuctannornapatos (Na2S;03 * 5H,0,
Na2S04 - 10H.0, CaClz * 6H20, MgS04 * 7H20, CH3COONa * 3H.0 v ap.).

TexHuKka 6e3onacHocmu:

BbinonHeHne mMep 6€30MacHOCTM NpW HarpeBaHWM NPOBUPOK U MOMb30BaHUM CNUPTOB-
KaMMu.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. BHecuTe B Npobupky 5 r kpuctannormgpara.

2. 3akpenuTe NpobupKy B Nanke LTaTMBA BEPTUKANbHO M OCTOPOXHO HarpeBanTe npobup-
Ky, MepeMeLunBas coaepXXmMmoe AaT4yMKoM TemnepaTtypbl. Obpamume sHUMAHUe Ha NNaTo Ha
KPVUBOW 3aBUCMMOCTM TEMMEPATYPbI OT BPEMEHN — OHO KaK pa3 COOTBETCTBYET TEMMNepaType
naaBneHns Kpucrannoruapara.

3. Korga kpuctannornapat pacnnaBuTCs, NpeKkpaTuTe HarpeBaHWe, OCTaBMB [aTyvK B pac-
nnaee. [oXXAnTeCb OXMaXaeHWst pacTBopa A0 KOMHATHOM TeMmnepaTypbl (MOXHO NOCTaBUTb
noa NpobupKy CTakaH C XON0AHOM BOOK).

4, Tenepb npoBeanTe 0bpaTHbIA Mpouecc (KpucTanamsaumio). [Ans 3Toro W3BNEKUTE AaTumK
W NMPUKOCHUTECb UM K KPUCTANSIMKaM KpucTaniormapata Tak, uytobbl 1—2 kpuctanna npuavnam
K AaTumky. MNorpysute gaTymK C NPUANMLUMM KPUCTanIoM B pacTBOP M SHEPrUYHO NepeMeLLn-
BalTe pacTBOp AATYMKOM. YTO MPOMCXOAMT C COAEPXMMbBIM NMPOOMPKM U KaK MEHSIETCS ero TeM-
nepatypa? [naTto Ha KpMBOW 3aBUCMMOCTM TEMMNEpaTypbl OT BPEMEHW COOTBETCTBYET KpUCTan-
nv3aumn Kpuctannorugpara.

Pe3ynbTaTbl U3MEpPEHWIN/HabnoaEHNI

Temnepartypa TeMnepaTypa Ha ckonbko ypanoce
KpMCTannorunpaT patyp paTyp nepeoxnaguvTtb
nnaBJieHUs Kpuctanausalum
pacnias
Bbisoosbi:

OTpasuTb MHAMBMAYANIbHOCTb TEMMEPATYP Pa3NOXEHWUs Y KaXaoro Kpucrananoruapara.

KonmposbHble sonpocsi:

1. [lante onpeaeneHne NOHATUIO «KPUCTANNor1apaT».

2. Bce nu kpuctannormapatbl «MfaBAaTCa» MNpu HarpeBaHun?

3. BblumcnuTe MaccoByto fonio 6e3BOAHON CONM B BbiAAHHOM BaM KpuCTannoruapare.

4. 3adaHue 0na pasgumus GYHKYUOHA/IbHOU 2paMomHoOCMu.

la3bl Takxe cnocobHbl 06pa3oBbiBaTh rMapaThl. Hanpumep, MeTaH obpasyeT O4YeHb Hey-
cToiumBbIM rmapat coctaBa 4CH4 * 23H,0. M'apaT BHeWHe HanNOMUHAET CHEr, OH MOXET ro-
peTb, Ierko pacnagaeTcs Ha Bo4y M ra3 npu nosbiweHun TemnepaTypol. Mpyn gobblye n TpaHc-
MOPTUPOBKE MPUPOAHOMO rasa rmapatbl MOryT 3akynopuBaTb Tpybbl. lNpeanoxute cnocob,
npeaoTBpaLlaoLLmin 06pa3oBaHue TBEPALIX MMAPATOB B Tpybax.

JononHumenbHasa uHgopmayua

Kpuctannel. Kpuctannormgpatsl: Metoanuyeckue ykasaHusi K nabopaTopHbiM paboTtam/
H. L. MudTtaxosa, T. H. MNeTposa, U. ®. PaxmaTynnmHa. — Ka3aH. roc. TexHon. yH-T; Ka3aHb,
2006. — 24 c.
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lMpakmuyeckas paboma Ne 4.
«OnpedesneHue pH pacmsopos Kucsiom u weso4yeu»

Teopemuyeckasa Yacmsb

Tak KaKk BOCbMMKMNACCHWUKM Ha YpOKax MaTeMaTuKu eweé He u3y4vanu norapudmel, TO Npuxo-
AMTCS OTKA3aTbCA OT BBEAEHUS NOHATUS Norapndm. 3To MOXHO caenatb B 11 knacce, nocne
TOrO KaK YYEHMKM U3yyaT AaHHbI MaTepuan.

Ha nepBoM 3Tane BOCbMUKIACCHUKAM CeayeT 06bsACHUTb, YTO BeiMunHa pH xapakTepusy-
€T HaCKOJIbKO Cpefa pacTBopa KMC/as Wau LWeodHast. B uncToi Boge u B HEMTPanbHbLIX pac-
TBOpax 3HayeHue pH paBHO 7. B pactBopax KMcnoT pH MeHbLe 7. Ecnu pH HaxoauTcs B UHTEp-
Bane 5—7, To cpefa pacTBopa cuMTaeTcst CnabokncnoTHom, ecnm pH — MeHbLe 5, ToO — cunb-
HOKMC/IOTHOW: YEM CUJIbHEE KMCIOTa, TEM HUXE 3HadyeHue pH.

B pactBopax co wwenoyHon cpepoi nokasatenb pH 6onble 7. PacTBop cuntaeTcs cnabo-
LenoYHbIM npu pH 0T 7 A0 9 1 cunbHoLwenoYHbIM npu pH 6onblue 9.

3HayeHns BOAOPOAHOro nokaszatens (pH) BOAHbIX pacTBOPOB PacnpOCTpaHEHHbLIX BELLEeCTB
06bI4YHO HaxoaATcs B MHTepsane oT 1 fo 13. MpubnumxEHHO oueHUTb pH pacTBOPOB MOXHO C
MOMOLLBK KMCIIOTHO-OCHOBHBIX MHANKATOPOB. [ns 6onee TOYHOrO M3MepeHus BOAOPOAHOro
rokasaTenst UCnonb3yoT Npnbopbl — pH-MeTpbl.

[lpakmuyeckaa 4acmeo

Lenb pabomsi: copMmpoBaTh NpeacTasneHne o pH Kak 0 XapakTepuCcTUKe KUCTOTHOCTM
cpefnbl. BBeCTM accoumaTmBHyO CBA3b MeXAy LMbpPOBbIM 3Ha4YeHWeM pH 1 COOTBETCTBYOLWMM
aHaNoroBbIM CUrHA/IOM — LIBETOM MHAMKATOpPA.

epeyeHb damyukos yugposol nabopamopuu: faTyMK pH.

JononHumensHoe obopydosaHue: WTATUB C 3aXMMOM, NATb XMMUYECKUX CTakaHoB (25 mn),
NpobupKuM, MPOMbIBasika C AUCTUIIMPOBAHHOW BOIOM.

Mamepuansl u peakmussi: 0,1M pactBopbl HCl, HNO3, NaOH, Ca(OH), (HacblLeHHbI pac-
TBOP), PacTBOpbl MHAMKATOPOB: NlaKMyca, METWIOBOrO OpaHXeBoro, cdeHondTanenHa; yHuBep-
canbHas MHAMKaTopHas bymara; dunbTpoBanbHas bymara.

TexHuka 6e3onacHocmu:

1. PaboTaTb B OuKax.

2. CobnopgaTtb Mepbl 6e3onacHoCTM npu paboTe co wenoyamm n pazdbaBneHHbIMU KUCIO-
Tamu.

YyBCTBUTENbHBIN 3M1EMEHT AaTunka pH — CTEKNSIHHbIV LAPUK B €ro HUXHeN Yactu. OH
OYEHb XPYMKMI, MO3TOMY He CNeayeT KacaTbCs UM Niobbix TBEPAbIX NOBEPXHOCTEN MW POHSAT.
JlaTumk xenaTesnibHO 3aKpennsTh B WTaTUBeE.

MHCMPYKUUA K BbINOJIHEHUI:

1. 3akpenuTe gatumk pH B nanke wWrtaTMBa. B nepBbii CTakaH HanenTe CONSIHYIO KUCMOTY.
Morpy3uTte anekTpos B pacTBop, He MeHee YeM Ha 3 cM. Koraa nokasaHusi npubopa ctabunu-
3MpYIOTCS, 3anuLMTE 3HayeHne pH B Tabnuuy pe3ynbTaToB U3MEPEHWIA.

2. Pa3zgenuTte pacTBOp KUCIOTbI MO TpéM npobmpkam n gobaBbTe K HAM Mo 1—2 Kanaum uH-
AvKaTopa. 3anuwnte HabnoaeHus.

3. HaHecuTe CTeKNSIHHOM NanoykoW Kans pacTBoOpa Ha YHUBEPCASbHYIO MHAWKATOPHYHO
bymary. 3anuwmnte HabnoaeHus.

4, Manoyky npoTpute GULTPOBabHOW ByMarom.

5. TwaTenbHO ononocHUTEe Aatymk pH M3 NpombiBanKu Hag CTakaHYMKoOM ang cnvea. lo-
BTOpUTE TOT XXe 3KCNEepPUMEHT C ApyrMMu pacteopamu (cHadana — ¢ NaOH, panee — ¢
Ca(OH), noTOM — C KMCNOTaMM, NOTOM — C BOAONPOBOAHOM BOZOW).

6. Bo3bMuTE NpobY C HEM3BECTHLIM PAaCTBOPOM M BbISICHUTE, Kakas B HeW cpeaa. [Ans 3Toro
UcnbiTalTe €€, Kak COYTETE HYXXHbIM, 3anuLUMTe, YTO Habntoaanm u YTo U3 3TOrO Cleayer.
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Pe3ynbTaTbl M3MepeHUiA/HabnoaeHni

. Boponpo-
Uccnepyembiii pacTBop HCI HNO; BOfHas Bopa NaOH Ca(OH):
Cpegna KMUCIOTHadA HelTpanbHas OCHOBHas

3HayeHve pH no aaTymky

LiBeT nakmyca

LiBeT METMNOBOIro OpaHXXeBoro

LiseT dpeHondTanenHa

LiBeT yHuMBepcanbHOro MHAMKaTopa

BbiBoObI:

YKa3aTb, KaK MOXHO OmnpeaenuTb cpeay pacTteopa.

KoHmposbHble sonpocsi:

1. Yto obuiero B popMynax BeLECTB, AAOLMNX KUCNOTHYIO cpeay?

2. YT0 0bLero B popMynax BeLECTB, AAOLMX OCHOBHYIO cpeay?

3. 3adaHue 0na pazsumusa (YHKUUOHA/IbHOU 2paMomHocmu.

PH KOXW 1 BONOC 340POBOr0 YenoBeKka COCTaBAsieT nNpuMepHo 5 (cMoTpu wkany). Ons
MbITbst BOSIOC TaHs UCMONb3YET HEWTPanbHbIN WaMnyHb ¢ pH B npeaenax 6—8.
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Kakylo XMAKOCTb MOXET MCNONb30BaTb TaHA B KayecTBe OrofiackMBaTenst BONOC Mocne
MbITbS FOJIOBbI, €C/IN OHAa XOYET NoAAEpPXaTb eCTECTBEHHbIV pH Bon0C?

1) AMCTMNAMPOBaHHYIO BOAY;

2) [oxnesyto Boay;

3) Cnabbli1 pacTBOp NULLEBOM COAbI;

4) Cnabbiin pacTBOp IMMOHHOIO COKa.

JlabopamopHbil onbim Ne 9.
«OnpedenieHue pH 8 pa3Hbix cpedax»

Teopemuyeckaa 4acmeo

B uncTon Boae 1 B HelTpanbHbIX pacTBOpax 3HayeHune pH paBHo 7,0. M3-3a Manbix npume-
ceu (B nepByto ouepeab, PAaCTBOPEHHOIO YrIEKUCNONO rasa v aMMuaka) B AMCTUIMPOBAHHOM
Boae B nabopatopun pH MoxeT konebatbcs ot 6,0 Ao 8,0, To cpeay € 3TMM Anana3oHoM pH

88 B conepxaHue




XUMMS Qv KBAHTOPUYM

CYMTAIOT HeNTpanbHOW. YeM MeHblie pH, TeM cpeaa kucnee. pH KOHLEHTPUPOBAHHbIX KUCIIOT
npuMepHo paBeH —1. Yem pH 6onblue, TeM cpeaa OCHOBHeE. B KOHLIEHTPUPOBAHHbIX pacTBo-
pax wenoyewn pH okono 14,0. B knucnotax 0,1 monb/n pH = 1,0, B WwWenoyax ToM e KOHLEH-
Tpaumm pH = 13,0.

[lpakmuyeckas 4acme

Lenb pabomei: copMmupoBaTh NpeacTaBneHve o Lkane pH.

[epeyeHb damyukos yugposol nabopamopuu: faTyMK pH.

JononHumensHoe 060pydosaHue: WTATUB C 3aXUMOM; NATb XMMUYECKMX CTakaHoB (25 mn);
npoMbIBaska.

Mamepuasnbl u peakmusbl: YHUBepCanbHas MHAMKaTopHas 6ymara, 0,1 M pacTBOpbl X/10po-
Bogopoaa HCl v rugpokcuaa Hatpusa NaOH, BogonposoaHasi Boaa, COKM, MUHEpasibHas BOAa,
pacTBOPbI CTUPasbHbIX MOPOLLKOB, 3KCTPaKThI Yas U Kode.

TexHuKka 6e3onacHocmu:

1. PaboTaTtb B OuKax.

2. CneuwmanbHble Mepbl 6e30nacHOCTV Npu paboTe Co Wwenoyamm 1 paszdbaBneHHbIMU KUCTO-
Tamu.

3. YyBCTBUTENbHBIN 3MIEMEHT AaTuMka pH — CTEKNSHHDBIN LWAPUK B €ro HXHeW Yyactu. OH
OYeHb XPYNKMI, NMO3TOMY HE CreayeT KacaTbCsl MM M06bIX TBEPALIX MOBEPXHOCTEN WK POHATS.

MHCMPYKYUA K B8bINOJIHEHUIO:

1. 3akpenuTe gatyuk pH B nanke wraTuBa.

2. B cTakaH Hanelite COnsiHyt0 KUCMOTY.

3. TorpysuTe anekTpo4 B pacTBOp, He MeHee YeM Ha 3 cM. Korga nokasaHus npubopa cTa-
6mnu3npytoTcs, 3anuwmTe 3HadeHre pH B OTYET.

4, MomecTuTe B 3TOT PaCTBOP KyCOYEK YHUBEPCANbHON MHAMKATOPHOW ByMaru n oueHnTe
3HauyeHue pH no ero okpacke. CpaBHUTE Noka3aHus aatyvka pH v MHankaTopHou bymarw.

5. TwaTenbHO OMONMOCHMTE CTakaH WM AaTyuk pH AMCTUANMPOBAHHOM BOAOW W3 MPOMbIBANKM
1 MOrpy3nTe ero B pacTBop ruapokcmaa Hatpust NaOH. 3anuwuTe 3HayveHue pH B pe3ynbTaThbl
n3MepeHuit. NMoMecTuTe B PacTBOP KyCOYEK MHAMKATOPHOM GyMaru u oLeHuTe 3HadyeHue pH no
ero okpacke. CpaBHUTe NoKa3aHusl.

6. lMposeauTe n3MepeHns pH oCcTanbHbIX pacTBOPOB.

Pe3ynbTaTbl U3MepeHuin/HabnoaeHN

. 3HaueHue pH no yHuBepca’nb-
Wccnenyembin pacTBop 3HaueHue pH no paTumky
HOMY MHAMUKaTOPY
BbiBoObI:
OTpa3VITb BO3MOXHOCTW OnpeaeneHna KUCNOTHOCTU Cpeabl C NOMOLLbIO MHAMKATOpa U Aat-
umnka pH.

KonmposbHble sonpocsi:

1. B KakoM 13 nccneayemblx pacTBOPOB CaMasi BbICOKAsi KOHLEHTPaLMs KUCNOTbI?

2. Kakne pacTBopbl, NpUMeHseMble B 6bITy, MMEIOT LIENOYHYI0 peaKumio cpeabl?

3. B kakux pactBopax 6113Koe 3Ha4eHne BoAOPOAHOMO nokasaTens?

4. 3a0aHusa 0na pasgumus GYHKYUOHA/IbHOU 2paMomHoCcmu.

1) MeTeocnyxb6a ropoaa 3advkcupoBana BbinageHne AoXaeBbix ocagkos ¢ pH = 2,5. Ka-
KYI0 OKPaCKy NpUMYT M3BECTHbIE BaM MHAMKATOPbI B TaKOW A0XAEBON BOAE?

2) YYeHuK pelumn uccneaosatb pacTBop CTUPanbHOrO MNOPOLKA C NOMOLLb0 nakmyca. Oa-
HAKO BblOPaHHbIM MHAMKATOP HE3HAYMTESIBHO M3MEHMWIT CBOO OKpacky. Kak MHaue npoBepuTb,
Kakas cpefa B uccreyeMoMm pacteope?
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3) Kak 6yaet namMeHsTbCs 3HaYeHne pH HacbIWeHHOro BOAHOMO pacTBopa yriekucoro ra-
3a rnpv HarpesaHuKn? Noyemy?

4) X0391MKM 4aBHO NPUMETUIM U UCMOJb3YIOT CBOWCTBO CBEKOJIbHOrO 0TBapa. Ytobbl 6opLy
6blN APKO-KPACHbIM, B HErO Nepes OKOHYaHMEM Bapku A06aBNSIOT HEMHOrO MULIEBOW KUCNO-
Tbl — YKCYCHOW UNK NMMOHHOW. LIBET MeHsieTcs BykBanbHO Ha rnasax. O6bscHuTe 3TO siBne-
Hue.

JemoHcmpayuoHHbIl 3KcnepumeHm Ne 5.
«OcHosaHus. Tennosol 3¢ppekm peakyuu 2udpoKcuda Hampus
C y2JIeKuc/ibiM 2a30M»

Teopemuyeckas 4acmso

[laHHbIN OMbIT HArNAAHO AEMOHCTPUPYET XMMUYECKIUE CBOWCTBA LLIENOYEN U KUCTIOTHBIX OK-
cMooB. NS ero npoBeaeHUs pekoMeHayeTcs 6paTb konby Takoro pasMepa, YTobbl AaTUMK TeM-
nepaTypbl, NPOXOAsA YEpPe3 Pe3nHOBYIO NPOBKy, Kacancs MopoLlKa rmapokcuaa Hatpusa. Ans
COKPALLEHNS BPEMEHW NPOBEAEHMS OMbITa NyYLLE UCMONb30BaTh HE IPaHy/bl FMAPOKCUAA Ha-
TpUsi, @ MOPOLLOK, T. €. HEOBXOAUMO NPeaBAPUTENBHO PACTEPETD LENOYb B CTYMKE.

Mpu NPOBEAEHWN OMbITa Ha CTEHKAX KONBbl KOHAEHCUPYETCA BOAa, KOoTopas obpasyeTcs
COrMacHO YPaBHEHMIO peakLIM

2NaOH + CO2 = NaxCOs + H20 + Q

[lpakmuyeckas 4acme

Lenb pabomel: HarnaHO NMOKasaTb XMMUYECKME CBOWCTBA LLEMOYEN UM KUCIOTHBIX OKCMAOB.

MepevyeHb damyukos yugposoli nabopamopuu: LaTYMK TEMMEPATYpPbl NNATUHOBbIN, AATYMK
[aBneHus.

ZJononHumenbHoe o6opydosaHue: Konba KpyrnoaoHHas; pe3vHoBas npobka ¢ 0TBepcTus-
MW AN9 AaTYMKOB TeMnepaTypbl U AasneHus, annapat Kunna nnv npubop KuplowkuHa, 3aps-
)XEHHbIN peareHTaMu Ansi NoSlyYeHNs YrieKkncioro rasa.

Mamepuanbl u peakmusbi: TMAPOKCUA HATPUsI, consiHas kucnota (1 : 2), Kycoukn Mpamopa.

TexHuKka 6e3onacHocmu:

1. He ponyckalTe nonaaaHus WEeNoYun Ha KOXy 1 oaexay.

2. Mpun n3MenbyYeHnn rmapokcMaa HaTpust HaeHbTe 3allMTHbIE MepyaTKu M NpoBoauTe
ONMbIT B BbITSXXHOM LUKady.

O6pamume sHuMaHue! B faHHOM OMbITe HENb3s UCMONb30BaTb MIOCKOAOHHbIE U KOHMYe-
cKue Konbbl!

MHCMPYKUUA K 8bINOJIHEHUIO:

1. KpyrnoaoHHyto konby 3anonHuWTe yriekucnbiM ra3oM 13 annapata Kuna wnv npubopa
KuploLwKknHa.

2. MonHOTY 3anoNHEHUS NPOKOHTPONMPYIATE NPY NMOMOLLM FOpsILLEN NyYnHbl. B HanonHeH-
HYIO0 ra3oM Konby bbICTPO HackIMbTe MOPOLLOK rnapokcmMaa HaTpusa (Ha konby émkocTbio 0,5 N
cnepyet B3aTb 0ko/10 10 r NaOH) 1 repMeTUYHO 3aKponTe NpobKOM C AaTYMKaMK.

3. HayHuTe n3mepeHus v HabnoaanTe, Kak B TeYeHNe 2—3 MUH U3MEHSIOTCS 3HaYeHMS
TeMmnepaTypbl U AasneHns (Mnm obbéma) B konbe-peakTope.

Pe3ynbTaTbl HabntoaeHun

HavanbHble nokasaHus KoHeuHble noka3aHusa

[asneHune

TemnepaTypa
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BbiBoObI:

Kakne npu3Haky yKasbiBalOT Ha MPOTEKaHWE peakuuu.

KoHmposibHble sonpocsbi:

1. Kakasi peakums npoTekaeT B konbe? CocTaBbTe €€ ypaBHEHWe.

2. YTO MOXHO CKa3aTb O TennoBoM 3ddekTe AaHHOM peakummn? Kakue namepeHus nosso-
NS0T BaM caenatb Takou BbiBOA?

3. Kak nsmeHsietca gasnenve (nnm 06bém) rasa B npouecce peakuum? Mpeanoxute 06b-
SICHEHWe HabnaaeEMOMY SBIEHMIO.

JlabopamopHbil onbim Ne 10.
«OcHoBsaHusA. Peakyus Helimpasusayuu»

Teopemuyeckas 4acme

Mpyn NpuAnBaHMM K pacTBOpY LLEeoYn pactBopa KUCnoTbl pH byaeT cHuxatbes. Mpu pas-
HOMEPHOM NPUIMBAHUKN pacTBOpa MOXHO A0OUTLCS XOpoLero rpauyeckoro nobpaxeHus
KPUBOW TUTPOBAHMSI CUIbHOMO OCHOBAHMS CUSIbHOW KUCIOTON. Ha rpaduke BMAEH CKavyok Tu-
TpoBaHus, Korga pH pactBopa 3a KopoTkoe BpeMmsi (Mpy AobasneHun HeboMbLIOro KOMM4ecTea
KMCNOTbI) M3MEHSIETCS 3HAYMTENBHO.

Mpy Hannumu y umdposomn nabopatopum yHKUMM BBEAEHWUS OTAENbHbIX TOYEK, MOXHO
npubaBnaTb B CTakaH MOPUMM CONSIHOW KUCNOTbI onpeaenéHHoro obbéMa u onpeaensite pH
NoJsTly4EeHHOro pacTeopa.

[lpakmuyeckas 4acme

Lenb pabombi: N3yunTb U3MEHEHUS PH NpW HeWTpanM3aumMm pactBopa CMIbHOrO OCHOBA-
HWS CUSTbHOM KMCNOTOMW.

[epeyeHb damyukos yugposol nabopamopuu: faTymk pH.

JononHumesnbHoe 060pydosaHue: CTakaH XMMuYeckuin Ha 150 mn; 6ropeTka Ha 25—50 mn;
MarHWTHasi MeLlanka; pe3uHoBas rpywa; nunetka Ha 20 MA; WTaTuB ANs SNEKTPOAOB; LUTATMB
nabopaTopHbIN.

Mamepuansi u peakmusbl: QUCTUNNMPOBAHHAs BOAa; CO-
nsaHasa kucnota, 0,1 M pacteop; 0,1 M pacteop rmapokcuaa
HaTpus; 1 %-Hbln pacTBOp eHondTanemHa.

TexHuka 6e3onacHocmu:

1. PacTBOpbl CUNbHON KUCNOTbI U LEN0YM — edKue Be-
wectsa. Mpu paboTe ¢ HUMK HeobxoamMMo cobniogaTb OCTO-
POXHOCTb.

2. OcobeHHo cnepyeT 6epeusb rnasal

MHCMpYKyuA K 8bINOJIHEHUIO 1

1. Mpv NOMOLLUM PE3VHOBON PYLIN HAMOHUTE MUNETKY
0,1 M pacTBOpOM ruapokcuaa HaTpus.

2. B cTtakaH nepenenTe oTMEPEHHbLIN 06BEM pacTBOpa
wenouw (10 mn). MpuneiiTe B cTakaH 20 MN AMCTUNMPOBAH-
HoW BoAbl. OCTOPOXHO OMYCTUTE B CTakaH MarHUTHbIA SKOPb.

3. MNMomecTuTte cTakaH Ha paboyyo NOBEPXHOCTb MarHuUT- a
HOM MeLanKku. BknounTte Mewwanky 1 0CTOPOXHO, YTOObI He 2
pa3buTb 3NeKTpoA, ONyCTUTE ero B CTakaH C pacTBOPOM Lue-
noun (puc. 9).

r‘
- W

Puc. 9. YcTraHoBKa ANst KUCOTHO-OCHOBHOMO TUTPOBaHMs: 1 — 6to-
peTka; 2 — LWTaTWB ANS 3aKpenneHus gatumka pH; 3 — aatumk pH; —
4 — 9Kopb MarHWTHO MelLianKkK; 5 — MarHuTHas Mellanka

N
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4, 3aKkpenuTe 3MEeKTPOA B LUTaTMBE. SKOpPb MELasku He JOMKEH KacaTbCs anekTpoaa. Hau-
HUTE 3annCb U3MEPEHNUN, AOXAUTECH, MOKA NMOKa3aHWS 3NEKTPoAa CTaHyT CTabunbHbIMK. Mpu-
6aBbTe K pacTBopy 2—3 Kannau pacteopa dheHondTanenHa.

5. MpunuBaiite c oagnHakoBon ckopocTbto 0,1 M pacTBOp XN10poBOAOPOAA B CTakaH C pac-
TBOPOM LLEoYN.

6. O6pamume BHUMAHUe, YTO NPK NPUBIMKEHUN TOUKWM HeMTpanusaumm (korga byaet npu-
NATO NpUMEpPHO 9,5 MN pacTBOpa KMCNOTbI) PacTBOP KUCNOTbI 406aBAsSUTE NO KanasM.

7. B MoMeHT obecuBeunBaHusi Okpacku eHondTanenHa 4OCTMraeTcs ToYKa HeNTpanu3a-
ummn. pH pacTBopa B 3TOM TOYKE pPaBeH 7.

8. MpunenTe ewwé HECKONbKO MUANMAUTPOB PacTBOPa KWUCIOTbI B CTaKaH.

Pe3ynbTaTbl U3MEPEHWI/HAbNOAEHN

PacTBop nocne po6as-
NeHunsa n3bbiTKa Kuc-
JIOTbI

WcxoaHblit pacTBop PacTBOp B TOUKE 3KBU-
wenoum BaJIGHTHOCTH

3HauyeHue pH

LiseT deHondTanemHa

BbiBoObI:

YKa3aTb, KaK MOXHO OnpefennTb TOUKY 3KBMUBANEHTHOCTM (KOrAa LLeNoYb NOSHOCTbIO BCTY-
nuMna B peakumto C KUC/IOTON).

KoHmposibHble 8onpocsi:

1. ObbsIcCHUTE, KaK M MOYeMy MU3MEHSETCS 3HavyeHne pH pacTBopa npu TUTPOBAHUM CUbHO-
r0 OCHOBaHMS CUJIbHOW KUC/TOTOMN.

2. MOXHO nu M“Cnonb3oBaTb BMECTO (eHondTanenHa pacTBop MeTuaopaHxa?

3. MepeuncnumTe Knacchl BEWECTB, C KOTOPbIMU pearnpyroT HepacTBOpPUMbIE B BOAE OCHO-
BaHMA 1 WwWenouu. MpueeanTe NpuMepsl. Ha3oBUTE NpU3HaKN peakumi.

JononHumensHas uHgopmayus

CycneHHukoBa B.M, Kucenesa E. K. PykoBoACTBO MO NPUroTOB/IEHMIO TUTPOBAHHbLIX pac-
TBOpOB. — J1.: Xmus, 1967, — 139 c.

JleMoHcmpayuoHHbIl 3KcnepumeHm Ne 6.
«TemMnepamypa naas/ieHUA sewecms ¢ pasHbIMU munamu
Kpucmasiu4yecKux peweémokK»

Teopemuyeckas 4yacmo

BelecTBa ¢ pa3HbIMM TUMAMKU KPUCTANSIMYECKUX PELLETOK PasnMyaloTcs Mo hU3NYECKUM U
XMMUYECKUM CBOMCTBaM. Ecnin B y3nax BOOGpaXxxaeMoi PeLETKN HAaXOAATCS MONEKY/bl, TaKas
pelwéTka Ha3blBaeTCsl MosiekyapHoli. CBS3WM MexAay Monekynamu crnabble, NO3TOMY MOSEKy-
NApHbIE COEANHEHUS NErKO MABATCS U KUMSAT, PAaCTBOPSIOTCS B pasHblX pacTBopuTensix. Mpu-
Mepbl BELECTB C MONEKYNSpHOW peluétkoi: Boda H.0, ioa Ip, yrnekucnbid raz CO2 u ap. Mox-
HO YTBEPXXAATb, YTO €C/IN BELLECTBO MNPV KOMHATHOW TemnepaType ras Win XuaKocTb, TO B
TBEPLOM COCTOSIHAM OHO MMEET MONEKYNSPHYIO KPUCTANIIMUYECKYIO PELLETKY.

ATOMbI MOTYT COEANHATLCS APYr C APYrOM KOBASIEHTHLIMM CBA3SIMU, HO NPU 3TOM He 0bpa-
30BbIBaTb OTAE/bHbIX MOJIEKY. MepBbIi aTOM CBSI3aH CO BTOPbLIM, BTOPO — C TPETbUM U T. A.
B pe3ynbTaTe BeCb KpUCTa/ OKa3blBAETCS MOCTPOEHHbIM U3 aTOMOB, CBSI3aHHbIX ApYr C APYroM
MPOYHbIMU KOBANIEHTHbIMU CBA3SIMU. Takas pelléTKa HasblBaeTCsl amomHol. TaKyto PELLETKY
obpasyeT anmas, rpaut, okeng kpemHus (IV) SiO2 n ap. TemnepaTypa nnasBneHUs Takux Be-
LEeCTB BbiCOKa. OHM OYEHb YCTOMUMBbI, MPAKTUYECKU HU B YEM HE pacTBOPSILOTCS M C TPYAOM
BCTYNalOT B XMMUYECKME peakLmm.
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Ecnu BewecTBo 0bpasyeT MOHHbIE CBSA3M, TO B y3M1ax KPUCTANIMYECKOW pewéTkn HaxoasTcs
MOHbI. Mexxay HUMM AEACTBYIOT SNEKTPOCTAaTUYECKME (KYJIOHOBCKWUE) CUMbI, T. €. OHU NPUTSrK-
BAlOTCSA APYr K APYry KaK 3apsbKeHHble YacTuubl. Takas KpUCTanInyeckass pelérka HasblBaeTCs
UoHHoU, e€ obpa3sytoT conu, Hanpumep xnopua Hatpus NaCl, dTopua kanus KF, wenoun, Ha-
npumep rugpokcua Hatpust NaOH, rugpokena kanns KOH u ap.

3apsKeHHble YacTuLbl B BOOOpaXKaeMblX y31ax MOHHOWM KPUCTaNIMYECKON peLléTKM npak-
TUYECKM HenoaBWXXHbI. M03TOMy TBEpALIE MOHHbIE KPUCTa/Ibl HE NPOBOAAT SNEKTPUYECKMIA
ToK. OfHaKo B pacn/iaBe CaMu WMOHbI CTAHOBSATCS MOABMXHLIMM, W pacniae npuobpeTaeT anek-
TPONPOBOAHOCTb. BONBLIMHCTBO MOHHBLIX COEAMHEHWUM PacTBOPMMO B BoAe. TemnepaTypbl
NNABNEHNS N KUMEHWS BELWECTB C MOHHOM KPUCTAN/IMYECKOW PeLETKON A0CTAaTOYHO BbICOKM.

B xofe HacTosLwero onbiTa NpeanonaraeTcs M3MepeHne TemnepaTyp rnjiaB/ieHNs MOeKy -
napHoro coeanHenns — Boabl (0 IC) u noHHoro — ruapokcuaa Hatpus (323 IC). 3Has cBom-
CTBa BELLECTBA, MOXHO C AOCTAaTOMHOM TOYHOCTbIO MPEANoNIOXUTL HallMuMe TOW WA UHON Kpu-
CTaI/IMYECKON PELLETKM.

[lpakmuyeckaa 4acmeo

Lenb pabomsi: CpaBHUTb TEMNEpPATYpbl NNaBNEHNS BELECTB C MONEKYNSPHON U MOHHOW
KpUCTanIM4YeCKUMm peLléTkamu.

MepevyeHb damyukos yugpposol nabopamopuu: AATYMK TeMNEpPaTypbl NNATMHOBLINA; AaTYMK
TeMnepaTypbl TEPMOMNapHbIN.

JononHumenbHoe 060pydosaHue: CTakaH C BOLOM W KyCOYKaMu Nbaa; Npobupka AeMOH-
CTpauUMOHHas; CMPTOBKaA.

Mamepuanbl u peakmusbl: TMAPOKCUA HATPUS KPUCTANIMYECKUI.

TexHuka 6e3onacHocmu:

1. CobntogainTe npaBuna paboTbl CO Lwenodamu. Llenoub ang nnasneHust 4OMkHa 6biTb Cy-
XOWN.

2. Tlpy AEMOHCTpaUMK HafeHbTe 3alMUTHBIE OYKM.

3. BblcokoTeMnepaTypHbIi AaTUMK NOCIE U3BNEUYEHMS U3 pacn/iaBieHHO LWEeNoYmn onycTu-
Te Ha HECKO/bKO MUHYT B BOAY U 3aTeM NPOMONTE BOAOW.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. B BoAy CO NbA0OM, HaXOASLLYIOCS B CTaKaHE, NOMECTUTE HU3KOTEMMNEPATYPHbIN AaTUMK.
OTMeTbTE, YTO TEMMNepaTypa CMECH NibAa M BOAbl CO BPEMEHEM OCTAETCSA MOCTOSIHHOM, XOTA
06bEM Nbla YMEHbLLAETCS.

2. B npobupky nomMectnTe KyCOUKM rMapoKCHAa HaTpUst U OCTOPOXKHO HarpenTe B NnaMeHu
cnupToBKK. Koraa HauyHETCS NnaBneHme LWeNoym, onycTUTe B pacn/iaB BbICOKOTEMMNEPATYPHbIN
Aatumk. OTMeTbTE 3HayYeHMe TeMnepaTypbl, NPy KOTOPOW BonbLUas YacTb LUENoYM pacniaBuTCs.

Pe3ynbTaTbl U3MEpPEHUI/HabNOAEHNN

1 Bopa
2 'opokeua HaTpus
BbisoObi:

OTpasnTb 3aBUCUMOCTb (M3NYECKMX CBOWCTB BELLECTB OT TUMA KPUCTANIMYECKMX PELIETOK.

KonmposbHble sonpocsi:

1. Kak MOXHO 06bSICHUTb, YTO BOAA M MMAPOKCU HAaTPUS CyLECTBEHHO OT/IMYALOTCS MO
TemnepaTtypam niaBneHmsa?

2. Kakve yactuubl HaxoasTcs B BOOGpaXKaeMbIX y3nax KpUCTaNIMYECKOW PeLIETKU Nbaa,
rmapokcuaa HaTpus?
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9 Knacc

JemMoHcmpayuoHHbIU 3KcnepumeHm 1.
«Tennosou 3¢pdpekm pacmsopeHus seujecms 8 sode»

Teopemuyeckas Yyacmb

PacTBOpeHue BelecTB NpeacTaBnseT cobon cnoxHoe hU3NKO-XMMUYECKOoe SBNIEHNE, 3a-
BUCALLEE OT NPUPOAbLI PACTBOPEHHOIO BELLECTBA U PAaCTBOPUTENS, OT TeMNepaTypbl U KOHLEH-
Tpaumun obpasytoLlerocs pactsopa.

Mpn pacTBOpPEHWUM KPUCTaNIMYECKMX BELLECTB B BOAE MPOMUCXOAAT TPU OCHOBHbLIX Mpo-
uecca.

1. Pa3spyLlueHne KpuCTanMyeckon pelwéTkM pacTBOPSIEMOro BelecTBa — 3HAOTEPMUYE-
CKMI npouecc.

2. TnapaTtauus, T. e. B3aUMOAENCTBME YacTuL (MOHOB MM MONEKYN) PacTBOPSIEMOrO BeLle-
CTBa C MOJIEKY/TaM1 BOAbl — 3K30TEPMMYECKNIA NpoLiecC.

3. MepeHoC rnapaTMPOBaHHbLIX YacTWL OT FpaHuMLbl KPUCTann-pacTBop B 0OWMA 06bEM
pacTBopa, 3TOT MPOLECC He COMPOBOXAAETCH HU BbIAENIEHUEM, HW MOr/IOWEHNEM TENOThI.

B 3aB1CKMMOCTM OT TOro, TenoBov 3(deKT Kakoro 13 AByX NpoLeccos (paspyLueHne Kpu-
CTanna MW rugpataums yactuy) npeobnagaet, 06wWwmMin TeNNOBOM 3P@EKT pacTBOPEHMS MOXET
6bITb BEMMUYMHOMN NONOXUTENBHOW UK OTPULIATENBHOMN.

[lpakmuyeckas 4acme

Lenb pa6omsi: onpesennTb TenI0Bon 3hdeKT pacTBOPEHWUS CEPHOM KWUCMOTbI, rMapoKcMaa
HaTp1sa N HATpaTa aMMOHMUSL.

MepevyeHb damyukos yugposoli 1abopamopuu: AATYMK TEMNEPATYPbI NIATUHOBbIN.

JononHumensbHoe ob6opydosaHue: cTakaH Ha 150 mn — 3 WT.; CTeknsgHHas nanoyka; npo-
MblBasika; MepHas npobupka; wnatenb — 2 Wr.

Mamepuasbi u peakmusbi: CepPHas KUCNOTa KOHL,.; MMAPOKCUA HAaTPUst KPUCTANNIMYECKNIA;
HUTPAT aMMOHMS.

TexHuka 6e3onacHocmu:

CepHas KMCNOTa M rMAPOKCMA HATpUS SBNSIOTCA arpeccuBHbIMKM BellecTBamu. Heobxoau-
MO ocCTeperaTbCs MX MOMafaHus Ha KOXy M oaexay. bepeub rnasza! HeobxoanMo MOMHWUTL
NpaBWno pasBeaeHus KUCNOT. Ha paboueM MecTe AOomkKHbl 6biTb HEMTpanusyowme cpea-
cTBa: 2 %-Hble pacTBOpbl rApoKkapboHaTa HaTpUs 1 YKCYCHON KUCMOTbI.

MHCMPYKYUA K BbINOJIHEHUI:

1. B cTakaH Haneitte 50 mn Bogpl.

2. C nomoLbto AaTtumka onpeaenunTte eé temnepartypy.

3. OtMepbTe 10 M KOHLUEHTPUMPOBAHHOM CEPHOM KMCIOTHI M MEASIEHHO, NPY NEpeEMeLLnBa-
HUW pacTBOpa CTEKMSIHHOW Nano4Koi, BNMBANTE CEPHYIO KUCNOTY. O6pamume BHUMAHUE Ha
NOpAZOK CMELUMBAHWSI BOAbl U CepHOM KUCNOTbI! CneamTe 3a M3MEHEHWEM TeMnepaTypbl Npu
pacTBOpeHun KMcnoTbl. Hambonee BbICOKOE MoKasaHue TemnepaTypbl 3aHecuTe B Tabnuuy.
[aTumK TWaTenbHO NPOMONTE BOAOW.

4, Bo BTOpOM CTakaH MOMECTMTE OKOJIO 8 I TBEPAOro MOpOWKa rMAPOKCMAA HATpUS U Bneii-
Te 50 mn Bogbl. ONycTMTE AaTUMK TeMNepaTypbl U nepemellanTte pacTBop. OTMETbTE CaMoe Bbi-
COKOE 3HaueHue TeMnepaTypbl. TWATENbHO NPOMOWTE AATUYMK BOAOM.

5. B TpeTun cTakaH HacbinbTe 15 © MENKOKPUCTaNIMYECKOro HUTpaTa aMMOHUS U NpuneinTe
50 mn Bogbl. OnycTuUTE AaTumMK TeMnepaTypbl M 6bICTPO nepemelanTe pacTBop. Hambonee Huz-
KOe 3Ha4eHue TeMnepaTypbl 3aHecuTe B Tabnuuy.
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Pe3ynbTaTbl U3MEPEHWIA/HabNIOAEHNIA

WUccnepyemas OvcTunnuposaH-

cucTema Hasi Boga Boaa + H.SO4 Boaa + NaOH Bopga + NHsNO:3

Temnepatypa, iC

Bbi800bI:

OtpasuTb, kakoi TennoBoi 3pdekT npeobnaaaeT nNpu pacTBOPEHWUM B BOAE CEPHOM KMCIO-
Tbl, HATPaTa aMMOHMS1, TMAPOKCUAA HATPUS.

KoHmposibHble 8onpocsi:

1. ObbACHWTE, NOYeMy NpU pacTBOPEHUM OAHMX BELLECTB B BOAE BbIAENSIETCA TEMN0Ta, nNpu
pacTBOPEHMU APYrUX — MOr/oWwaeTcs.

2. MpeanonoxwuTe TennoBon 3ddeKT npoLecca pacTBOPEHWUsI B BOAE MMAPOKCMAA Kanws.

lNMpakmu4yeckaa paboma Ne 1.
JN1eKmposiumsl U He3J1leKmpoJiumal

Teopemuyeckas 4acmeo

Mpy pacTBOpPEHMM B BOAE MOHHbIX COEAMHEHWI MONSPHbIE MOMEKY/bl BOAbI OKPYXatoT
(«CconNbBATUPYIOT») 3apsXKEHHbIE MOHbI, NEPEBOAS MX B pacTBOp. MonekynsipHble COeANHEHUS
CONbBATUPYIOTCS, HO HE PacrajaloTCsd Ha WMOHbI. B MepBoM criyyae pacTBOp NPOBOAMT 3MEKTPU-
YeCKWI TOK, BO BTOPOM — He MpOBOAUT.

OnpepenvTb NPUHAANEXHOCTb BELeCTBa UM pacTBOpa BELLECTBA K 3/1EKTPONUTAM MOXHO
MpW MOMOLUM M3MEPEHUS 3MEKTPOMPOBOAHOCTU. ECNM 3neKTpOnpoBOAHOCTL BenvKa, TO MUccne-
AYEMbIN 06bEKT — 3NeKTPONUT. ECnn 3HaYeHMe 3neKkTponpoBOAHOCTY MeHblue 20 MKCM/cM,
TO 3TO HE3NEKTPOSUT.

[lpakmuyeckas 4acme

Llenb pabomsi: onpeaenuTb NPUHAAIEXHOCTb BELLECTB, CMeceil BELLECTB U PaCTBOPOB Be-
LLECTB K 3N1eKTPONNTaM N HENEKTPOUTaM.

MepeyeHb damyuko8 yugposol abopamopuu: AATYMK 31EKTPONPOBOAHOCTY.

JononHumenbHoe 0bopydosaHue: CTakaHbl Ha 50 M; WTATMB C 3a)XKMMOM; MPOMbIBAsIKa.

Mamepuasbl u peakmusbl: AUCTUANNPOBaHHAs Boaa; no 20 Ma 3TUNOBOro cnupTa, 6eH3n-
Ha, KepocuHa; 5 %-Horo pacteopa caxapo3bl, pactsopa crmpTa (1 : 1), 5 %-Horo pactsopa
xnopvaa Hatpus; 5 %-HOro pacteopa xnoposogopoaa; 5 %-Horo pacteopa ruapokcuaa Ha-
Tpus, NoBapeHHas conb (TBEpaas), caxap (TBEpAbIiA).

TexHuka 6e3onacHocmu:

Mpy paboTe ¢ roptoumMMm XuakocTamu (cnupT, 6eH3nH, KepocuH) B6IM3M He AOMKHO ObiTh
OTKPbITOrO OrHS.

MHCmpyKyuA K 8bINOJIHEHUIO

1. B cTakaH nomMecTuTe NOBAPEHHYO COJIb U ONYCTUTE B CTaKaH AATUMK 3/1eKTPONPOBOAHO-
cTw. MpOBOANT NN COMb NEKTPUYECKUI TOK?

2. AHanornyHble AeNCTBUSA NPOBEAUTE C CaXapo30M.

3. B crtakaH HanenTte 20 Mn1 uccneayemoro pacTeopa.

4, OnycTuTe B HEro AaTYMK 3NEKTPONPOBOAHOCTM, 3aKpeNnEHHbIM B nanke wWTatuea. Ha-
6ntofanTe 3a M3MEHEHWEM 3HAYEHUS 3NEKTPONPOBOAHOCTM. Koraa nokasaHus gaTyunka nepe-
CTaHYT U3MEHSITBCS, 3anNULIMTE €ro 3Ha4YeHne B Tabnuuy.

5. O6bpamume sHumaHue! [aT4MK NOCME KaXAOro onbiTa TwaTesnbHO NPOMbIBAETCS BO-
JIOW.

6. 3aTeM agaTuMk OnycTWUTE B CNEAyloWM pacTBop. AHANornyHble AEMCTBUSI NMpoAenaiTe o
BCEMMW PacTBOPaMM.
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Pe3ynbTaTbl U3MEPEHMI

NC onbiTa HasBaHue BewlecTBa, pac- | 3HaueHMe 3N1eKTPONpoBo- ANEeKTPOIUT NN HE3NeK-
) TBOpa AHOCTH, MKCM/CM TpONUT
1
2

KoHmposibHble sonpocsi:

1. ObpalLaloT BHUMAHWE, YTO HU AUCTUANIMPOBaHHAsA BOAA, HY TBEPAAs COMb HE NPOBOAST
3M1EKTPUYECKOr0 TOKA. TeM He MeHee pacTBOp CONM B BOAE NPOBOAMT 3/EKTPUYECKMIA TOK. ITO
3HAQUUT, YTO B pPacTBOpe OTKYyAa-TO MOSABAAIOTCS MOABMXHbIE 3apsabl. o4 370 HabnaeHwe
BBOAST ONpEAENeHne 3MeKTPONINTA U MEXAHW3M 3/IEKTPONUTUYECKON AnccoLMaLmnu.

2. Bcerpa nu BogHble pacTBOPbI BELLECTB NPOBOAAT 3NEKTPUYECKU TOK? He Bceraa, T. e.
HEKOTOPblE BELLECTBA HE AAOT MOHOB NpY PaCTBOPEHUI. DTO BELLECTBA C MONEKYNSIPHON KpW-
CTaN/IMYECKON PELLETKOMN.

3. 3a0aHus 0a5 nodzomosKu Kk TMA, BIP

A) K xopoLo pacTBOpPUMbIM 311E€KTPOSIMTaM OTHOCATCS:

1) rmppokeup 6apus

2) ocdaT MarHus

3) cynbua meamn(II)

4) kapboHaT Kanbuus

B) InekTpuyeckuin TOK NpOBOAWT:

1) pacTBop 3TMNOBOrO CNupTa

2) pacTBOp rnuuepuHa

3) pacTBOp rntoKO3bl

4) pacTBOp rMapoKCHAa KanbLms

JononHumensHas uHgopmayus

Heopranunyeckas xumuns: B 3 1./MNog pea. t0. [. TpeTbsikosa. T.1: ®u3nNKO-XxmMmyeckume oc-
HOBbl HEOPraHM4Yeckom XuMMuUM: YYebHMK Ans CTyad. BbiCW. y4yeb. 3aBeaeHuin/M. E. Tamm,
t0. [. TpeTtbsikoB. — M.: M3paTenbckui LeHTp «Akagemus», 2004, — 240 c.

JlabopamopHbil onbim Ne 1
«BnusHue pacmsopumena Ha duccoyuayuro»

Teopemuyeckas 4yacmob

Bo MHOrMx xnopuaax nepexofiHblX METANI0B CBS3M UMEIOT B 3HAUUTENbHON MEPE KOBANEHT-
Hblii XapakTep. ManononsipHble pacTBOPUTENM (CMMPT UK ALETOH) CONbBATUPYIOT MONEKYbI
uenukoM. Mpu fobaeBneHnn BOAbI OHA CONbBATUPYET WMOHbI, Bbi3blBasi NEKTPOSIUTUYECKYIO AMNC-
coumaumio. LiBeT pactBopa Mpu 3TOM U3MEHSIETCS, @ NEKTPONPOBOAHOCTb Pe3KO BO3pacTaer.

[lpakmuyeckas 4yacme

Lenb pabomoi: copMmpoBaTh NpeacTaBieHe O poSiM pacTBOPUTENS B 3EKTPONUTUYeE-
CKOM Anccoumaumm.

MepeveHb damy4ukos yugposol sabopamopuu: AATYUK INEKTPONPOBOAHOCTY.

JononHumensHoe 06opydosaHue: [Ba BbICOKUX XMMUYECKMX CTakaHa (50 Mn); cTeknsHHas
nanouka.

Mamepuansl u peakmussi: CuCl, 6e3BoaHbIN (MMEET KOPUYHEBLIN LBET. onyyatoT, Harpe-
Basl KpUCTANNOrMapaT B Yallke ANs BbiNapuBaHUS. XpaHST B NJIOTHO 3aKPbITOM COCyAe); aue-
TOH WK CNNPT.
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TexHuKka 6e3onacHocmu:

1. CnmpT u aueToH — roproumne BellecTsa. He ncnonb3osaTb OTKpbITOE niams. Cneunans-
Hble Mepbl 6e30nacHOCTY Npu paboTe C roprYMMK XnakocTsMu. M3beraTb nonagaHus conen
MeaMn Ha KOXY M ofexzay, Tak Kak OHU SAOBUTDI.

2. Mpv nonagaHnm CMbITb XONOAHON BOAOK 6e3 Mbina.

MHCMPYKYUA K BbINOJIHEHUIO:

1. B xuMmnyeckunit cTakaH HacbinbTe 0,5 r 6e3BogHoro xnopuaa meau (II) CuCl, u Hanente
25 mMn cnvpTa unu aueToHa.

2. PacTBOpuTE BELLECTBO, NEPEMELLMBAS COAEPXKMMOE CTaKaHa CTEKNSIHHOW nanoykon. Ec-
/I PacTBOPUTb COMb MOMHOCTbIO HE YAAETCH, aKKypaTHO CNerTe MONYYEHHbIA PacTBOp B Apyron
CTaKaH.

3. Morpy3nTe B pacTBOp LWyN AaTyMKa 3/1EeKTPONPOBOAHOCTM U MU3MEpPbTE 3NEeKTPonpo-
BOAHOCTb.

4, O6pamume s8HUMAHUe Ha LUBET pacTeopa. puneiite k pactBopy 25 Mn Bogbl. Mepeme-
wante, obpaTuTe BHUMaHWE Ha M3MEHEHME OKPaCKM.

5. ViamepbTe 31eKTponpoBOAHOCTL NOMYYEHHOro pacTeopa.

Pe3ynbTaTbl U3MEPEHUI/HabNOAEHNI

ANeKTPOnpoBOAHOCTb B CMPTE ANeKTponpoBOAHOCTb NOcCne

Bewecrso (auetoHe) po6asneHuns BoAbl

Xnopug meam (II)

Bbisoobi:

OTpasutb BNUSHWE PaCTBOPWUTENS HA 3/1EKTPONPOBOAHOCTb COJN.

KoHmposibHble Bonpochbi:

1. O yém cBMAaEeTEeNbCTBYET POCT 3NEKTPONPOBOAHOCTY CONMM Mpu fobaBneHun BOAbI?
2. MNoyeMy n3MeHseTCs LBeT pacTeopa?

3. Kak BnuseT npupoda pacTBOPUTENS Ha 3NEKTPOSIMTUYECKYIO AMCCOLMALMIO?

JlabopamopHbili onbim Ne 2.
«CusibHble u c/1abble 371IeKmpoJiumbi»

Teopemuyeckas 4acme

ONeKTPONMTaMM Ha3bIBalOTCA BELLECTBA, pacnajatomnecss Ha MOHbI BCNEACTBME 3NEKTPO-
NUTWUYECKOW AMccoumaumn. PacTBopbl aN1EKTPONMTOB SABNSIOTCS NPOBOAHMKAMM BTOPOro poAa,
TaK KaK NpOBOAAT NEKTPUYECKMI TOK 3@ CYET MOHOB. 10 CNOCOBHOCTM K 3NEKTPONUTUYECKOM
AMccouMaLMm 3NEKTPONIUTLI YC/IOBHO Pa3densioT Ha CUsibHble W cabble. CUNbHbIE 3NEKTPOMK-
Tbl NPAKTUYECKM MOMHOCTHIO AMCCOLMMPOBaHbI Ha MOHbI B pa3baBneHHbIX pactBopax. K HUM
OTHOCSTCS MHOTME HeOpraHM4YecKne CONn, HEKOTOpbIE KMCNOTHI U Lwenoyn. Cnabble anekTpo-
NATBI IMLWb YaCTUYHO AMCCOLMMPOBAHbI HA MOHbI, KOTOPbIE HAXOAATCA B AMHAMUYECKOM PaB-
HOBECUW C HEANCCOLMMPOBAHHBIMM MOieKyaMu. K cnabbiM an1eKTponmMTaM OTHOCATCS MHOMve
OpraHu4yecKune KMCIoTbl U OCHOBAHMSI.

[lpakmuyeckasa 4acme

Lenb pabomsi: onpeaennTb SIBASKOTCS NV BblAaHHbIE BELWIECTBA CUTbHBIMK MK CNabbiMK
3NEKTPO/IUTAMM HA OCHOBAHWUWN M3MEPEHNS SNEKTPONPOBOAHOCTH UX PAaCTBOPOB.

MepeyeHb damyukos yugposoll nabopamopuu: AATYMK 3NEKTPONPOBOAHOCTY.

ZonosHumenbHoe obopydosaHue: TP XMMUYECKUX ctakaHa (25—50 mn), npombiBanka ¢
AVNCTUNNMPOBAHHOM BOIOMN.

Mamepuansl u peakmusbi: 10 % pacTBOpbl COMSIHOM, @30THOM M YKCYCHOM KWUCNOT (xena-
TeNbHO — B KanenbHuuax); dunbTpoBanbHas bymara.
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TexHuKka 6e3onacHocmu:

CobntoaaiTe Mepbl 6e30MacHOCTM Npy paboTe C KUCI0TaMU U LLIENIOYaMMU.

MHCMPYKYUA K BbINOJIHEHUIO:

1. B Tpu cTakaHa HanewnTe no 25—50 Mn AMCTUNIMPOBAHHON BOAbI.

2. B nepBbiit cTakaH aobaBbTe 1 Kanno YKCYCHOM KUCNOTbI, BO BTOPOW — CONSIHON, B Tpe-
TN — a30THOMN.

3. W3MepbTe 3neKTponpOBOAHOCTb KAXAOro pacTBOpa, BbiTMpas wWwyn (uabTpoBanbHoi 6y-
Marou nocre Kaaoro U3MepeHusl.

Pe3ynbTaTbl M3MEpEHUM

N2 npo6bl | 3HaueHne 3/1eKTPONpPOBOAHOCTH, MKCM/CM Ha3BaHue BblfaHHOro BewecTBa
1
2
3

BbiBoObI:

OTpasuTe NpUHALNEXHOCTb BELECTB K CUbHLIM W CNabbiM 31eKTposnTam.

KoHmposbHbie sBonpochi:

1. MoyeMy pacTBOp CONSIHOM KUCMOTbI Jyylle MPOBOAWUT 3NEKTPUYECKUI TOK MO CPaBHEHMIO
C paCTBOPOM YKCYCHOW KMCOTbI?

2. K KaKuM 3neKTponmTaM OTHOCUTCS pacTBOP a30THOM KUCNOTbI?

3. 3a0aHue dn19 nodzomosKu K M'MA, BI1P.

®opMynbl TONbKO CabblX 3NEeKTPOUTOB NpeaCTaBneHbl B psay:

a) Ca(OH)2, H2S, H2S04

6) H2COs3, NH3 - H20, H2S

B) KOH, KNOs3, HCI

r) ZnS0s, MgCly, HBr

JononHumensHas uHgopmayus

HeopraHunyeckas xumusi: B 3 1. / MNog pea. 10. A. TpeTtbsikoBa. T.1 : OU3MKO-XUMUYECKKE
OCHOBbI HEOPraHMYeCcKoM XMMUK: YUYebHUK Ans CTyA. Bbicww. yyeb. 3aBegeHnn / M. E. Tamw,
t0. [. TpeTtbsikoB. — M.: M3paTenbckui ueHTp «Akagemus», 2004. — 240 c.

JlabopamopHbil onbim Ne 3.
«3asucumocmu 3/1eKmMponposoOHOCMU pacmeopos8 CUJ/IbHbIX 3/IeKMpOoJiIuMmos
om KOHYyeHmpayuu uoHos»

Teopemuyeckas 4acms

INEKTPUYECKON NMPOBOAMMOCTbIO (3EKTPONPOBOAHOCTbIO) Ha3blBalOT CNOCOBHOCTb Bellle-
CTBA MPOBOAWTb 3NIEKTPUYECKUIA TOK. B KauyecTBe KONMYECTBEHHOW Mepbl CMOCOBHOCTH PacTBO-
pa 3M1eKTPONMTa NPOBOAUTL 3NMEKTPUYECKUIA TOK WCMOMb3YIOT 0ObIYHO YOesIbHYI0 3/1eKmponpo-
BOOHOCMb Kk (Kanna):

l

= —
RS
rae R — anekTpuyeckoe conpoTueneHne nposogHuka (OM), anuHa kotoporo [ (M) “ nno-
LUaAL NONEPEHHOTO (eYeHMS S (M?). Takum 06paszoM, eanHULa M3?’I€P€HI/IF| yAENbHOMN 3NEKTPO-

NPOBOAHOCTM —, OAHAKO B XMUMWUW UCMONb3YIOT BETUYUHY (CMMeHC Ha CaHTUMETD).
<-< A<
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Mpu auccoumaumny >neKTposiMTa NPOUCXOAUT YBEIMYEHME YMCNA 3apSXKEHHBbIX YacTuL, B
pacTBoOpe, YTO NPUBOAMT K BO3PACTAHMIO 3NEKTPONPOBOAHOCTU. [puyéM, yem 6onblue KOHLEeH-
Tpauusi MOHOB, TEM BbILLE 31EKTPONPOBOAHOCTb. YUNTbIBAs AMCCOLMALIMIO CONEN:

MeCl & Me* + Cl- 0bpasyloTca aBe YacTuubl;

MeCl, @ Me?* + 2Cl~- 06pasytoTcst Tpy YaCTULibI;

MeCl; @ Me3* + 3Cl- 06pa3ytoTcs YeTbIpe YacTuLbl;

MOXXHO OXWAATb, UTO YBEIMYEHME KOHLEHTpaLmMmn MOHOB B 1 M pacTBopax npuBedéT K yBe-
JIMYEHMIO 31EKTPONPOBOAHOCTY.

BMmecTe c TeM cnefyeT 3aMeTUTb, YTO 3/1EKTPONPOBOAHOCTL M1EKTPONNTA 3aBUCUT HE TONb-
KO OT KOHLEHTPaLMM MOHOB B HEM, HO M OT UX NpUpoAb! (MOABWMXHOCTK). PacTBOPbI AO/MKHbI
ObITb CUbHO pa3baBneHHbIMKU, YTOObI UCKIIOUNTD BAUSHWE PA3/IMYHbIX CU MEXWOHHOro B3au-
mopencTeusa. CBOWMCTBa CMNIbHO pa3baBneHHOro pacTBopa ONpeaensitoTcs KOHUEeHTpauuen
pPaCTBOPEHHOIO BELLECTBa.

[lpakmuyeckaa 4acmeo

Lenb pabomoi: cchopMMpoBaTh NPeACTaBAEHNE O 3aBUCUMOCTY 31EKTPONPOBOAHOCTM pac-
TBOpa OT KOHLEHTpaLmMm NOHOB.

[lepeyeHb damyukos yugposol nabopamopuu: [ATYUK INEKTPONPOBOAHOCTY.

JononHumesnibHoe o6opydosaHue: BopeTKa MW A03aTop, MepHbld uunuHap (100 mn), mar-
HUTHas Melasnka, NpoMblBanka C AUCTUIIMPOBAHHOM BOAOM; TPU XUMUYECKMX CTakaHa
(100 mn), WTaTUB XMMUYECKMI C NanKoy 1 aByms MydTamu, GunbTpoBabHas bymara.

Mamepuanel u peakmussi: 1 M pacTBop xsiopuaa Hatpus; 1 M pacTtsop xsiopuaa Kanbums;
1 M pactBop xnopvaa antoMUHNA.

TexHuka 6e3onacHocmu:

CobnogaTtb 0bLwme npasuna paboTbl C 3NeKTpUYEeCKMMmM npubopamu.

MHCMpYKYuA K 8bINOJIHEHUIO:

1. B XMMWMYECKMI CTakaH MepPHbIM LMANHAPOM 0TMepbTe 100 MA AMCTUAIMPOBAHHON BOAbI,
MOCTaBbTE Ha MAarHMTHYIO MELLANKy, MOrpy3uTe B BOAY AaTUuMK. Mi3MepbTe 3HaYeHne aneKkTpo-
NPOBOAHOCTU ANCTUNNIMPOBAHHOM BOAbI.

2. OcTopoxxHo fobaBbTe 1 kanao pacTBopa x/opuia HaTpus, KOHLUEHTpauus KOTOporo
1 monb/n (1 M). Koraa nokasaHusi npubopa cTabunmsmpyoTcs, 3anuwmnTe ux B Tabnuue.

3. Mponomxante Ao6aBNATbL 3NEKTPOAUT MO KannsMm, MUKCUPYS 3HAYEHUSI 3MIEKTPOMNPO-
BOAHOCTM NOC/e Kaxaoro nobasneHuns.

4, VI3BneknTe 3N1eKTPOA M3 pacTBOpa, MPOMOMTE AUCTUINMPOBAHHOW BOAOW, 060TpUTE
unbTpoBaNbLHOM GyMaromn.

5. MNoBTOpUTE aHaNOrM4YHble UCCNefOBaHMS CO BTOPbIM U TPeTbMM BblAaHHbIM PacTBOPOM
3NeKTponuTa.

Pe3ynbTaTbl M3MEPEHUN

AneKkTponurt Yucno kanenb 1 M pacreopa
1 2 3 4 5 6
ONeKTponpoBOAHOCTb pacTBopa, MKCM/cM
NaCl
CaCl,
AICI3
Bbigookbi:

OTpasuTb 3aBMCMMOCTb 3M1EKTPONPOBOAHOCTY PacTBOpa OT KOHLEHTPALMM pacTBopa.
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Qv KBAHTOPUYM XUMUS

KoHmposbHble s8onpocbi:

1. OT yero 3aBMCUT 3/1EKTPONPOBOAHOCTb PACcTBOpa 3/1EKTponuTa?

2. MocTpoiite rpaduKky 3aBUCMMOCTY 3HAYEHUI SNEKTPONPOBOAHOCTM PacTBOPOB OT YNC/A
Kanesb UccneayemblxX 3N1eKTPOSINTOB.

3. HanuwwuTe ypaBHeHUs Auccoumaumm uccnegyemolx anekTponmTos. OnpegenuTe, Kakoe
KONMYECTBO MOHOB 06pasyeTcs npu auccoumnaumm 1 Monb KaXxaoro 3n1eKTponuTa.

4, KakoBo obLiee Ynicio MOnb MOHOB, 06pa3yoLMXCS NpK MOJTHON Anccoumaummn 1 Monb
HUTpaTa UnHKa?

5, 3a0aHue dn1a nodzomosku k M'MA, BIIP.

B BoAHOM pacTBope Hambosnbliee Yncno cynbdaT-uoHoB 0bpasytoTcs npu auccounauum
1 Monb

1) K2S

2) CuSOg4

3) Cr2(S04)2

4) NazS0s

ObcyxdeHue pe3ysbmamos

1. ObcyxpatoT, NoYeMy Npy OAHOM M TOW e KOHLEHTpaLMK 3NeKTPOnMTa 3NEeKTPOonpo-
BOAHOCTb BbIlLE, NPUYEM MOYTH B LIENOE YNACNO pa3. MPUBOAST YPaBHEHUS 3NEKTPOSIUTUYECKOM
Anccoumaumnmn peareHToB.

2. MOXXHO nu OnpefennTb KOHLUEHTPaUMIO 3NeKTPOSMTa MO ero 37eKTPOornpoBOAHOCTU?

3. MoyeMy rpacukn UMEKT pasHble Yribl HAaKIOHA. YeM 3TO MOXHO 06bACHUTL?

4, MpepnonoxuTte, Kaknum ByaeT HaKNoOH rpaduka ana 1 M pactsopa cynbdata antomu-
HUA?

5. Kakoe 3HayeHue 31eKTponpoBOAHOCTY MOXHO OXuAaaTb npu aobasneHun 10 kanenb 1 M
pacTBopa xnopuaa Hatpust K 100 M1 ANCTUNNNMPOBAHHON BOfbI?

6. Hanbonbluee 3HayYeHWe 3NeKTPONpPOBOAHOCTA MOXHO OXuaaTb, ecnin AobasButb 7 Ka-
nenb 1 M pacTteopa: a) xnopuaa kanus; 6) xnopuaa aMMoHus; B) xnopuaa MarHus; r) docdata
HaTpus.

lMpakmuyeckas paboma Ne 2.
«Onpede/sieHue KOHUeHmMpayuu coJiu No 3/1IeKmponpos8odHOCMU pacmsopa»

Teopemuyeckaa 4acmeo

MeTozbl OnpeaeneHnst KOHLEHTpaLUMmM 3N1eKTPOIMTOB B pacTBOPE, OCHOBAHHbIE Ha M3Mepe-
HWUW 3N1EKTPONPOBOAHOCTM, Ha3blBalOT KOHOYKMomempuel (OT aHrn. conductivity — 3neKkTpo-
NPOBOAHOCTb U rpey. metreo — n3Mepsto). [N aHanm3a 06bIYHO CTPOSIT KanMBPOBOYHbIN rpa-
(UK 3aBMCUMOCTW 3NEKTPONPOBOAHOCTM PacTBOPA OT KOHLEHTPpaLMK 31eKTponuTa.

[lpakmuyeckas 4yacme

Uenb pabomsi: a) NOCTPOUTbL rpaduk 3aBUCMMOCTM 3MEKTPONPOBOAHOCTU pacTBopa X/0pw-
Aa HaTpus OT ero MaccoBOW 40NN B pacTBope; 6) N0 3HaYEHMIO 3N1EKTPONPOBOAHOCTM onpeae-
NNTb MACCOBYIO A0SO XNopuaa HaTpus B Npobe pacTeopa.

MepeyeHb dam4ukos yugposol sabopamopuu: AATYUK INEKTPONPOBOAHOCTY.

JononHumenbHoe 060pydosaHue: 7 YUCTbIX U CyXuX MpPOBMPOK; MEPHbIA LMAMHAP Ha
50 Mn; cTeknsiHHas nanoyka; NpoMblBaska; ctakaH Ha 400 Mn (ans cnuea); GUNLTPOBasbHas
bymara.

Mamepuanbl u peakmusbi: AUCTUANNPOBaHHas Boaa; 250 Mn pacTBopa xnopuaa HaTpus ¢
MaCCOBOW KOHLeHTpauwmen 1 r/n.

TexHuka 6e3onacHocmu:

Cobnoaatb Mepbl 6e30nacHOCTM Npu paboTe ¢ aneKTpuyeckummn npubopamm.
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XUMUSA Qv KBAHTOPUMYM

MHCMpPYKYUA K 8bINOJIHEHUIO:

1. B wTaTnBe pacctaBbTe CeMb NPOBMPOK. B HMX cneayeT HanuTb pacTBOPbI C Pa3HOM KOH-
LeHTpaumen xnopuaa Hatpus (cM. Tabnuuy Huke). B nepsyto npobupky HaneiTe AMCTUANMPO-
BaHHYI0 BOAY, B LUECTYIO — BblAaHHbIA PaCTBOP X/10puaa HaTpuUs C KOHUEHTpauui 1 r/n.

2. B mMepHbIn umnuHap HaneiTe 10 mMn pacTBopa xnopuaa Hatpus 1 r/n u gonente aucTun-
NMpoBaHHOW BoAabl Ao 50 M. lMNepeMeluaiiTe COAEPKMMOE LMINHAPA CTEKNSIHHOW MasoyKOi.
Monyuuncs pactBop ¢ kKoHueHTpaumen NaCl 0,2 r/n. NMepenente HEGONbLLION 06BEM MONYYEH-
HOro pacTBOpa BO BTOPYIO MPO6MPKY, OCTaBLUYIOCS YacTb BbiNeNTe B CTakaH Ans cavea. Lu-
NMHAP OMNOJSIOCHUTE AUCTUNNIMPOBAHHON BOAOM.

3. AHanoruyHo npurotoBbTe pactBopbl 0,4, 0,6 1 0,8 r/n u pasneiTe UX N0 COOTBETCTBY!O-
Wmm npobupkam (cM. Tabnuuy).

4, B npobupKuM, HauMHas C NeEpBOM, NO OYEPEAN NOrPyXXanTe 3NEKTPOA AaTUMKA SNEKTPO-
npoBogHocTH. Koraa nokasaHus npubopa cTabmnuanpyoTcs, 3anuwmnTe ux B Tabnuue. dnekT-
poA4 U3BNEKUTE U3 pacTBOpa, 060TpuUTe DMNLTPOBaIbHON ByMaron n nepeHecuTe B cneayto-
LLyt0 Npobumpky.

5. Mo nonyyeHHbIM pe3ynbTaTam nocTpoiTe rpaduk. OCb 3M1EKTPONPOBOAHOCTM pasMeTuTe
TaK, 4Tobbl Ha 3aceukax bblIn Kpyrible 3HaYeHns. HUXKHSS 3aceyka Ha OCK A0MKHa COOTBET-
CTBOBATb HY/0, BEPXHAS — MPEBbILIAaTh MaKCMMaibHOE 3MEPEHHOE 3HaYeHMe.

3JIEKTPONPOU3BOAHOCTE, MKCM /eM

o 1 2 3 4 5 6 7 8 9 10
KOHIleHTpanus, r/a

Puc. 10. Jluct ans noctpoexuns rpacuka

6. B ceabMyto NpobupKy HaneiTte BblaaHHYO Npoby. M3MepbTe eé a3neKTPONpPOBOAHOCTb,
HaHecuTe Ha rpaduvK 1 onpeaenuTe KOHLEHTPALMIO CONN B pacTBOpeE.

Pe3ynbTaTbl M3MEPEHMI

N2 npo6unpkmu 1 2 3 4 5 6 7
KoHueHTpauwms conu, r/n 0 0,2 0,4 0,6 0,8 1,0
O6bém pacteopa NaCl, 1 r/n — 10 20 30 40 — —
O6bEM BOAbI, MN — 40 30 20 10 — —
DNeKTponpoBOAHOCTb, MKCM/CM

BbigoOosbi:
OTpa3uTb BO3MOXHOCTb ONpeaeneHns KOHLEHTpaLUMmK BeLecTBa B pacTBOpe Mo 3N1eKTPo-
NpOBOAHOCTW.
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Qv KBAHTOPUYM XUMUS

KoHmpo/ibHble 8onpochbi:

1. MOXHO N1 MCNOMb30BaTb AaHHbIA METOA AN ONPEAENEHUSI KOHLIEHTPALMM pacTBOpa
cnaboro anekTponuTa?

2. Kakvie cnocobbl onpefeneHust KOHLEHTPaLMM BELLECTBA B PAcTBOPE BaM M3BECTHbI?

JlabopamopHbil onbim Ne 4.
«Peakyuu uoHHo20 obmeHa. B3aumodelicmsue 2udpokcuda 6apus
C cepHoU Kucsiomou»

TeopemuquKa,q 4acmsb
PacTBopbl ruapokcuza 6apus U CEpHOM KUCNOTbI SIBASIOTCS CUbHLIMK 3M1IEKTPONUTAMM.
Mpu nx B3aMMoAenCTBIUM 0bpasyeTcs 0cafok CynbdaTa bapus 1 Boaa:

Ba?* + 20H~ + 2H* + 20H~ = BaS04@ + 2H,0

Mo3ToMy NpW TUTPOBaHWK pacTBOpa rMapoKkcuaa 6apus pacTBOPOM CEPHOM KUCNOTbI Npo-
NCXOANT YMEHbLLIEHUE 31EKTPONPOBOAHOCTM MCXOAHOr0 pacTBopa. B Touke 3KBMBANEHTHOCTH
3NEKTPONPOBOAHOCTb pacTBopa byaeT 6M3KoN K Hy .

Mpv panbHenwem aobaBneHMM pacTBopa CEPHON KUCIOTbI B PaCTBOPE BHOBb MOSBNSETCS
3NeKTPONUT (CepHas KUCNoTa) 1 3N1eKTPONpPOBOAHOCTb CHOBA PacTéT.

[lpakmuyeckaa 4acmeo

Lenb pa6omsi: cchopMUpoBaTb NpeacTaBneHne 06 MOHHOW M MONEKYNsipHOM chopMax peak-
LM MOHHOro 0bMeHa. MpoaomkMTb HOPMMPOBaHME NPEACTABNEHMIA O PeaKLMsSX MOHHOrO 06-
MeHa Ha MMKPOCKOMMYECKOM YPOBHE.

[lepeyeHb damyukos yugposol nabopamopuu: AaTYNK 3NEKTPONPOBOAHOCTM (AMana3oH
A0 10 MkCM/cm).

JononHumesnbHoe ob6opydosaHue: blopeTka, XMMMYeckui ctakaH (150 mn), wraTuB C 3axu-
MOM, NPOMbIBasnka, MarHMTHas MeLlasKa.

Mamepuanbl u peakmusbi: OUCTUANUPOBaHHas Boda; 10 mn 0,1 M pacTBopa cepHOM KMCno-
Tbl; 50 Mn 0,01 M pactBopa rapokcuga bapus.

TexHuka 6e3onacHocmu:

Ccobniogatb npasunia paboTbl C 3neKTpuyeckuMmn npubopamn 1 cneuunanbHole Mepbl 6e3-
OMacHOCTY C paCTBOPaMM KUCOT ¥ pacTBOPaMM LLIESTOYEN.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. B ctakaH HanenTe 50 mn pactBopa ruapokcuaa 6apus. NMomMecTute XUMUYECKUI CTakaH
Ha MarHWTHYIO MELLanKy 1 3aKpenute Hag HUM OIOpeTKy, 3anoSIHEHHYIO PpacTBOPOM CEPHOM
KWCNOTbI.

2. OnycTuTe B CTakaH AATUYMK 3/1EKTPONPOBOAHOCTM, 3aKPEMNEHHLIN B Nanke LUTaTuBa.
BKknounTe MarHMTHYHO MeLLAsIKy.

3. U3 bropeTkn AobaBnante B XMMUYECKUA CTakaH CEPHYKD KMUCIOTY MOpUMsSIMU MO
0,2—0,5 mn.

4, HabniopaliTe 3a W3MEHEHWEM 3HAUYEHMS SNEKTPOMNPOBOAHOCTY.

5. [laHHble M3MepeHuUit 3aHecuTe B TabauLy M NOCTPOWTE 3aBUCUMOCTb 3/1EKTPONPOBOAHO-
CTM pacTBOpa OT 06bEMa 106aBNEHHOr0 pacTBOpa CEPHOW KUCNOTHI.

6. Mocne nepenoma Ha KpUBOW 3aBUCMMOCTM 3NEKTPONPOBOAHOCTM OT 06bEMA peareHTa
pobaBbTe elle 1—2 M cepHoM KMcnoTbl. O6pamume BHUMAHUE Ha U3MEHEHWE 3MEKTPONpPO-
BOAHOCTW pacTBopa.

Pe3ynbTaTbl U3MEPEHWI/HabNoaEHNI

V(p-pa) cepHo¥ kucnotbl (Ma) | 0,2 04 | 06 0,8 1 1,2 1.4 1,6

DNeKTPonpPoOBOAHOCTb
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Bbisoobi:

O6BACHUTL XOA4 MONTYYEHHOW KPWUBOW TUTPOBAHMS.

KoHmposibHble sonpocsbi:

1. Kakue BHewHue Npu3HaKM yKasanum Ha TO, YTO MeXAY rMApOKCMAOM Bapusi n CepHOM
KMCNOTOM NPOMCXOAMT XMMUYECKOE B3aMMOAENCTBME? 3anuLIMTE ypaBHEHME peakuun B Mose-
KyNsIpHOM 1 MIOHHOM BUAE.

2. Ha Kakue aBa yyacTka MOXHO pa3fenuTb NOSYYEHHYIO KPUBYKO TUTPOBaHWS? YeMy cCooT-
BETCTBYET rpaHMLa Mexay y4acTkamm?

3. 3adaHue 0na pazsumuA YHKUUOHA/IbHOU 2pamomHocmu.

Ha gByx puCyHKax NpeacTaBfieHbl KpUBblE TUTPOBaHMS (3aBUCMMOCTb pH oT 06béma fobas-
NEHHOro TUTPaHTa)

pH | pH
13 14
]. ]_ 12 T
9 10 T
7 8
5 6 T
3 ik
1 24 i b
0 05 1 1,5 D 0 5 10 15 20

Ha KakoM pucyHke oTpaXKeHa KpuBasi TUTPOBaHWA pacTBOPa KMC/IOTbl PACTBOPOM LUenoyn?

KoHmposibHbie Bonpocsbi:

1. Kak ¢ noMOLLbl0 AaTYMKa MEKTPONPOBOAHOCTY ONpPeaennTe OKOHYaHMe AaHHOW peak-
UMM HerTpanusaumm? MOXHO NW BOCMO/b30BaTbCS AaHHBIMW KPUTEPUEM MPU MPOBEAEHWN NtO-
601 peakummn HeUTpanu3aunn?

2. PaccunTanTe TOYHYIO KOHLEHTPaUMIO ruapokcuaa 6apus, ecim ToYHas KOHLUEHTpauus
cepHon knucnoTsl 0,1 Monb/n.

JlabopamopHbil onbim Ne 5.
«06paszosaHue coseli AMMOHUS»

Teopemuyeckas Yyacms
AMMMaK 1 yKCyCHas Kucnota — cnabble anekTponuThl. X pacTBOpbl NOYTH HE NPOBOAST
3NEKTPUYECKNIA TOK. OAHAKO MpU peakumm Mexay HUMKU 006pa3yeTcst CUbHbIA 3EKTPONNT:

CH3COOH + NH3 = CH3COO~ + NH4™*.

Mo3TOMy MOCne CMeLeHns ABYX PacTBOPOB 3TUX BELLECTB 3N1eKTPONpPOBOAHOCTb pe3ko
BO3pacTaeT.

[lpakmuyeckas 4acmeo

Lenb pabomsi: 3KCnepUMeEHTaNbHO MokasaTb 0bpa3oBaHMe MOHOB MpW peakumun ammmaka C
KMCNoTamu.

MepeyeHb dam4ukos yugposol nabopamopuu: AATYMK INEKTPONPOBOAHOCTY.

JononHumensHoe ob6opydosaHue: CTakaHbl Ha 50 MA — 2 wWT.; NpOMbIBanKa ¢ AUCTUANMPO-
BaHHOW BOAOW; CTakaH Ans civBa.

Mamepuanbl u peakmussi: GunbTpoBanbHas bymara; pactsopbl NHz n CH3COOH
0,05 monb/n.
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TexHuKka 6e3onacHocmu:

CobnogaTtb cneumanbHble npasuna paboTbl C pacTBOpaMM KMCNOT M nNpasuia paboTsl ¢ ea-
KO- U CU/TbHOMAXHYLLMMW BeLeCTBaMu.

MHCMPYKYUA K BbINOJIHEHUIO:

1. B oauH ctakaH HanenTe 20—25 mn 0,05 M pacteopa NH3, B Apyron — CTONbKO Xe pac-
TBopa CH3COOH TOM e KOHLEHTpaLuK.

2. /I3mMepbTe 1X 31eKTpPonpoBOAHOCTL (He 3abbiBasi ONONacKMBaTb AAaTYMKU KaXAbIA pas,
KOrza ux nepeHocuTe M3 OAHOro pacTBopa B Apyrown).

3. Tenepb CMelanTe 3TU pPacTBOPbl U U3MepbTe 3N1EeKTPONPOBOAHOCTb NPOAYKTA peaKLmm.

4. CpaBHuUTE €€ C 2NEeKTPONPOBOAHOCTLIO peareHToB. [aHHble 3aHecuTe B Tabnuuy.

Pe3ynbTaTbl M3MEPEHMI

3neKTPonpoBOAHOCTb PacTBOPOB

YKCyCcHas Kucnora AMMUaAK [Mocne cMelwmnBaHnsa NCXOAHbIX
pacTBopoB

Bbisoobi:

OTpasunTb NPMHAANEXHOCTb UCXOAHBIX BELLECTB M NPOAYKTa peakumn K CUIbHbIM WK cna-
6bIM 2n1eKTpONMTaM.

KoHmposbHble 8onpocei:

1. MoyeMy pacTBOpblI peareHTOB MOYTY HE MPOBOAAT 3NEKTPUYECKUIA TOK?

2. O yéM roBopuT pe3Koe yBenMyeHue 3NeKTPoNpPOBOAHOCTH MPOAYKTOB MO CPAaBHEHUIO C
peareHTaMun? 3anuiunTe MOHHYI0 GOopMy YpaBHEHMS peakumu (YKCycHas KcnoTa uMeet dop-
myny CH3COOH, a auetat-noH — CH3COO").

3. 3adaHue 0na pazsumus (YHKUUOHAIbHOU 2paMomHocmu.

ANCTMNNMPOBaHHas Bofa He NPOBOAMUT 3NIEKTPUYECKMI TOK. HO ecniv ocTaBUTb ANCTUNANN-
POBaHHYI0 BOAY B OTKPLITOM cOocyZe B nabopaTopum XMMWUM, TO 3M1eKTPONpOBOAHOCTb BOAbI by-
AET yBeNMuMBaThCs. Kak 3T0 MOXXHO 06bSICHUTL?

JlabopamopHbil onbim Ne 6.
«OKuc/umeibHo-80CCMAHOBUMeE/IbHbIe peakyuu.
MU3yyeHue peakyuu s3aumodelicmsus cy/ibpuma Hampus ¢ nepokcudom s8odopooda»

Teopemuyeckasa Yyacmb

MprMMEPOM 3K30TEPMUYECKON peakLmi, NpoTeKatoLwe B pacCTBOPE, MOXET CITYXWUTb OKUC-
NATENBHO-BOCCTAHOBUTENbHASA peakums Mexay CynbdUTOM HaTpus U NepoKCUaoM BOAOPOAA.
MpoaykTamy 3TOM peakummn SBNSOTCA cynbdaT HaTpus 1 Boaa. OCOBEHHOCTbIO NPOTEKaHWS
peakuMn SBNSETC OTCYTCTBME BHELUHUX MPWU3HAKOB peakuum, 3a UCKNOYEHWEM BbiaeNeHus Te-
nnoTbl N U3MeHeHMeM pH.

[lpakmuyeckasa Yacmo

Lenb pabomsl: U3y4nTb OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakLuu, NpoTekarolme B pac-
TBOpE C BblA€NIEHNEM SHEPTUN U U3MEHEHNEM pH.

MepeyeHb dam4yukos yugposoli nabopamopuu: AATYMK TeMNepaTypbl NNATUHOBLIM U AaT-
ymkK pH.

JononHumensHoe obopydosarue: cTakaH 50 Mn — 3 WT.; wnaTtenb; CTEKNSHHAS Masnoyka.

Mamepuanbl u peakmusbl: nepokcua Bogopoaa 3 %, HaCbILWEHHbIM PacTBOP CyNbduTa Ha-
TPUS CBEXENPUrOTOBNIEHHbIN.
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TexHuKka 6e3onacHocmu:

CobnioaaTb Mepbl 6e30MacHOCTH Npu paboTe C aneKTpuyeckuMmn npubopamu.

MHCmpyKyua K nposedeHuto:

1. MpuroToBbTE HACbILEHHBIA PacTBOp CynbduTa HaTpus. B cTakaHuvk HaneiTe @10 mn Bo-
Abl, B KOTOPOW pacTBOpUTE TBEPAbIN CyNbMUT HAaTpUsi Maccor npumepHo 2—3 r. Korga cynb-
(UT HaTpusi NepecTaéT pacTBOPATLCS, CIEMTE COAEPXKMMOE NEPBOrO CTakaHa BO BTOPOW CTa-
KaH, CTPEMSCb K TOMY, YTODbl B HEMO HE NOManu KpUCTanibl CynbduTa HaTpus.

2. C noMowblo faTumka naMepbTe TemnepaTypy pacTtBopa, a Npu MOMOLLM CTEKNSHHOMO
anekTpoaa pH pactBopa. Koraa 3Hauenus pH ctabunusmpyiotcs, 3auKCMpynTe AaHHbIe.

3. [atuuk pH v3Bnekute M3 pactBopa WM NPOMOMTE AUCTUANMPOBAHHOW BOAOW.

4, B TpeTuit cTakaH HaneiTe 10 Mn pacTBopa nepokcuaa Boaopoaa. MsmepbTe pH pacTBopa.

5. Korpa 3HauyeHusi pH cTabunusnpytoTcs, NpunenTe B CTakaH pacTBop CyNbduTa HaTpus.
CoaoepXuMoe CTakaHa CU/IbHO pa3orpeBaeTcsl. MiaMeHeHue TemMnepaTypbl U pH 3adukcnpyinte
C MOMOLUbIO AaTunkoB. O6pamume BHUMAHUe Ha OTCYTCTBME BHELUHWUX NPU3HAKOB peakumm!

Pe3ynbTaTbl U3MEpPEHWI/HAbNOAEHN

MapameTpbl PactBop cynbdura PacTtBop nepokcupaa PacTBop nocne
HaTpuA BoAopoaa CMeLwnBaHus
Temnepatypa
pH
Bbigoobi:

YKa3aTb NpU3HaKM MPOTEKaHUS XMMUYECKON peakLuMu.

KoHmposibHble 8onpocsi:

1. 3adaHusa dns nodzomosku K T'MA, BIP.

1) 3anuwuTte MoOneKkynsipHoe ypaBHEHME peakuuu B3auMOAENCTBUS CynbduTa HaTpust C ne-
POKCMAOM BOAOPOAa.Kakoe BEWecTBO B peakLuy BbINOSHAET pOfb OKUCIMTENS, @ KaKoe sIBNS-
eTCsl BOCCTaHoBMTeNeM? PacctaBbTe KO3 dULMEHTbI B YPaBHEHUMN peakLUmMK, UCNOMb3ys MeToA,
3N1EeKTPOHHOro 6anaHca.

2) MpU3HAKOM NpOTeKaHUs peakumn Mexay cynbUTOM HaTpus 1 NepoKCMAOM BOAOPOAa
ABNAETCA:

1) u3MeHeHne LBeTa pacTBopa

2) BblaeneHue TennoThl

3) BbinafeHue ocaaka

4) BblaeneHue rasa

2. Kak gokaszaTb, YTO MPOAYKTOM peakuuu SBASETCS Cynbdat HaTpus?

JlabopamopHbil onbim Ne 7
«M3meHeHue pH 8 xo0e OKuc/sumesIbHO-80CCMAHOBUME/IbHbIX peakyul»

Teopemuyeckas 4acme
OKMCNNTENbHO-BOCCTAHOBUTESIbHbIE peakLMKn, NpoTeKaloLwme B BOAHbIX pacTBOpax, 4acTto
COMPOBOXAAKTCA U3MEHEHMEM BOAOPOAHOrO rnokasaTens, Tak Kak cpeau NpoAyKTOB MOXeT
6bITb KaK KNCNOTA, TaK U LLENOYb:
2KMnO4 + 3NaS03 + H20 = 2Mn02 + 3Na S04 + 2KOH
2KMnO4 + 3MnSO4+ 2H,0 = 5Mn0O2@ + KySO4 + 2H2S04
[lpakmuyeckas 4yacme
Lens pabomsl: Nokas3aTb, YTO NPU OKMCITMTENbHO-BOCCTAHOBUTENbHBIX peakLnsx BO3MOX-
HO 06pa3oBaHMe KUCOTbl UK LLESOUMN.
[epeyeHb damyukos yugposol nabopamopuu: faTymk pH.
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ZlonosHumeibHoe 060pyodosaHue: 4 XMMUYECKNX CTakaHOB Ha 50 Mn; WTATUB C NanKon
MyTOM, NPOMbIBaKa C ANCTUANMPOBAHHOM BOLOM, KpUCTaNN3aTop.

Mamepuanel u peakmussi: 40 mn 0,1 M pactesopa nepmaHraHata kanvs; 30 mn 0,1 M pac-
TBOpa cynbduta Hatpus; 30 mn 0,1 M pactBopa cynbcaTa mapraHua (II).

TexHuka 6e3onacHocmu:

Cobnogatb Mepbl 6e30nacHOCTM Npu paboTe ¢ aneKTpuyecknumm npubopamm.

MHCMPYKYUA K BbINOJIHEHUIO:

1. Ans npoBeaeHUs NepBoi peakuun HanenuTe B OAMH CTakaH pacTBop Cy/bduTa HaTpus,
BO BTOPOW — pacTBOP NepMaHraHaTa Kanus.

2. MorpyauTe aatumk pH B pacTBop CcynbduTa HaTpus. Koraa nokasaHus ctabunmsvpyroT-
€A, 3anuwimnTe 3HayeHune pH.

3. TwaTenbHO NPOMOoNTE AATUMK, OCOBEHHO €ro YyBCTBUTENbHbIN 3N1EMEHT, AUCTUAINPO-
BaHHOW BOAOW M NOrpy3nTe B pacTBOP BTOPOro peareHTa — nepMaHraHarta Kanus.

4, 3anuwuTe 3Ha4veHne pH nocne ctabunmsaumnm nokasaHuin npubopa.

5. He BblHMMas aaTumka u3 pacteopa, AobaBbTe B CTakaH pacTBop CynbduTa HaTpus. Ha-
6ntopaiite nsaMeHeHne 3HayeHu pH. Mocne Toro kak BennynHa pH nepectaHeT U3MeHSTHCS,
3anucunTe e€ 3Ha4eHune.

6. TlWaTeNbHO NPOMOMTE AaTYMK.

7. AHanorn4yHo MOBTOPUTE M3MEPEeHUs C pacTBopamu cynbdaTta mMapraHua (II) u nepmaHra-
HaTa Kanus.

Pe3ynbTaTbl U3MEpPEHWIN/HabNOAEHNI

PH nocne Ha6niope-
N? onbiTa PactBop 1-ro peareHTa PacTtBop 2-ro peareHTa cMellunBa- HUs
HMSA
®opmyna pH ®opmyna pH
1 KMnO4 NaxS0s3
2 KMnO4 MnSQO4

Bbisoobi:

Yka3aTb BCe NPU3HAKM NPOTEKaHWUS XMMUYECKMX peakLui.
KoHmposibHble Bonpocsbi:

1. 3adaHusa 0n18 nodzomosku K TMA, BIP.

Kakue npu3Haku NpoTekaHusi XMMUYECKUX peakuui Bbl Habnoaanu?

1 2

Ykaxute HoMepa npobupok, B KOTOPbIX MpOTEKanu peakuuu Mexay:
a) cynbUTOM HaTpuUs 1 NepMaHraHaToOM Kanwus;

6) cynbdatom mapraHua(Il) u nepmMaHraHaToM Kanus.

3. 3anuwuTe ypaBHEHUS peakuwii, eciu:

a) KMnO4 BoccTaHaBnueaeTcs Ao MnOy;

6) Na,S03 okucnsietcs Ao NaxS0s.
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4. Kakoe BeLlecTBO B peakumnsax BbINOMHAET posib OKUC/IUTENS, @ Kakue SBNSTCA BOCCTa-
HOBUTENAMWN?

5. PacctaBbTe KO3(PPUUMEHTHI B YPaBHEHNUSIX PEAKLMIM, UCMOSb3Ysl METOA 3/IEKTPOHHOIO
6anaHca.

JononHumensHaa uHgpopmayus

XomueHko I'. T., CeBactbsiHoBa K. W. OKMCAnTENbHO-BOCCTAHOBUTENbHbIE peakumn. — M.:
MNpoceeleHne, 1989. — 141 c.

JlabopamopHbil onbim Ne 8.
«CpasHume/ibHaA xapakmepucmuKa 80CCMAHOBUME/IbHOU
cnoco6Hocmu memasnnos»

Teopemuyeckasa 4acme
XuMnyeckune CBOWCTBa MeTaNNOB 06YCﬂOBﬂ€HbI, rNaBHbIM o6pa30M, MX CNOCOBHOCTBIO OT-
[aBaTb 3N1EKTPOHbI, NP 3TOM aTOMbl META/JIOB NPEBPALLIAOTCA B KATUOHbI:

Me — ne * Me™,

T. €. MEeTaN/bl B XMMUYECKUX peaKLmMsX MposIBNSIOT BOCCTAHOBUTENbHblE CBOMCTBA. OaHaKoO
BOCCTaHOBUTENbHbIE CBOWCTBA META/IIOB Pa3/INYaloTCs.

Ecnun B34Tb ABE MNACTUMHKKU, HAaNpUMep U3 LUMHKA U Meau, U OnyCTUTb MX B PacTBOP 3/1EKTPO-
NUTa, TO MONYYUTCA MPOCTENILNIA 2a/ibBaHuveckuli snemeHm. Mexay MeTanIMyeckuMn neKT-
poAaMmn BO3HWUKHET Pa3HOCTb MOTEHLMAN0B, KOTOPYK MOXHO M3MEPUTb C MOMOLLbIO BOJIbTME-
Tpa. Yem bonblue pasHMUa B aKTUBHOCTY METANNOB, TEM Bbille 3HAYEHWME PA3HOCTW MOTEHLMa-
NnoB. LIMHK aKTMBHee Meau, Mo3TOMY OH flerye OKUCNSETCS, OTAABas 3MEKTPOHbI M MpeBpaLLlasicb
B KaTUOHbI Zn%*: Zn — 2€ ~ Zn?*, KOTOpbIE NEPEXOAAT B pacTBOP. DNEKTPOA, Ha KOTOPOM
NMPOUCXOAUT OKUCNEHME, HA3bIBAETCS aHOOOM, B ranbBaHWYECKOM 3/IEMEHTE OH 3apshKeH OTpu-
uaTenbHo. Ha MeaHOM Kamode NPONCXOANUT NPOLIECC BOCCTAHOBMIEHNS, HanpuMep

2H,0 + 2e * Hy + 20H-.

B naHHOM 3neMeHTe MefHas NAacTUHKA 3apsdKeHa MOSIOXKUTESNBHO.

CpaBHeHMe 3/1eKTPOAHbIX NOTEHLMAN0B ranbBaHUYECKUX nap, COCTOAWMX U3 pasINYHbIX
METasIoB, NO3BONSET COCTaBUTb NOCNEA0BATENBHOCTb C YYETOM YMEHbLUEHWUS UX aKTUBHOCTMW.
Takylo nocnefoBaTeNbHOCTb HA3bIBAKOT 3/IEKMPOXUMUYECKUM PAJOM HANPAXeHUl Memassnos.

[lpakmuyeckaa Yacmso

Lenb pabombl: CpaBHWUTL aKTUBHOCTb BblAAHHbIX META/IOB HA OCHOBaHUW U3MepeHus no-
TEeHUKNanoB rasibBaHN4eCcKMx nap.

MepeveHb damyukos yugposol nabopamopuu: AaTYMK HanpshxkeHus (o 2,5 B).

JononHumesnbHoe 06opydosaHue: XMMUYECKUA CTakaH Ha 100 mn.

Mamepuasnbl u peakmusbl: LUMHKOBAs, CBMHLIOBAs, MeAHas, xenesHas (CTanbHas), antoMu-
HWeBas NNACTUHKKM (BMECTO MNIACTMHOK MOXHO WCMOb30BaTb (ONbry WAM MnpoBOMOKY);
1 M pacTBOp xs10puaa HaTpus.

TexHuKka 6e3onacHocmu:

CoefiMHEHMs1 CBUHLA W APYrUX TSHXKENbIX METansoB — BbICOKOTOKCUYHbIE BELLeCTBa, npu
paboTe C AaHHbIMKM MeTannaMmn HeobxoamnMo cobnoaaTb OCTOPOXHOCTL, NOC/e paboThl creay-
€T TLWATesbHO BbIMbITb PYKU C MbISIOM.

MHCMPYKUUA K BbINOJIHEHUI:

1. MoaknounTe KNEMMbI AaTUMKA HANPSDKEHWUSt K MEJHOWM M LIMHKOBOW MNacTUHKaM.

2. OnycTuTe NNacTMHKK B CTakaH C pacTBOPOM XNopuaa HaTpust Tak, YTobbl MNACTUHKN He
Kacanucb Apyr gpyra. HauHuTe perncrpaumto aaHHbIX. Koraa nokasaHus gatymka ctabunusu-
PYIOTCS, 3aMuLUNTE 3HAYEHWEe PA3HOCTY NOTEHLMANoB B TeTpadb.
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3. MoMeHsanTe NONSIPHOCTL MOAKMIOYEHNS KNEMM AaTuMKa K MIACTUHKAM, Kak M3MEHUNCH
NnoKasaHus perncrpaTopa AaHHbIX? MNoyemy?

4, AKKYpaTHO WM3BNEKUTE MAaCTUHbI U3 pacTBOpa, OTCOEAMHUTE UX OT AAaTYMKa, a 3aTeM aHa-
NOMMYHO UCCNeayvTe CNeaytoLwLyo napy MeTasnnos.

5. Pe3ynbTathl 3aHecuTe B Tabnuuy.

1. Ins kaxaon napbl METAN/OB 3aMofIHUTE Ceaytowyo Tabnuuy.

Pe3ynbTaTbl M3MEPEHUI

o PasHoCTb B KakoM HanpaBneHuu BbiBoA 06 oTHOCHTENb-
N¢ Wccnepyemblie -
NOTEHUMANOB, | NEpeMelaloTCs 3NEKTPO- | HOW aKTUBHOCTU uccne-
onbiTa MeTanbl o
mB Hbl BO BHELUHEN Lienu AyeMbIX METANI0B

1.

2.

Bbigookb!:

YKasaTb CaMbll aKTUBHbIN U METaN C HaMEHbLUEN aKTUBHOCTbIO.

KoHmposbHble sonpocbi:

1. Mexay Kakumu Metannamu HabnoaaeTcs MakCMManbHas pa3HOCTb MOTEHLMANoB?

2. Kakom 13 uccneayemblix METANI0B CaMblil aKTUBHBIW, @ KaKOW — HauMeHee akTUBHbIN?

3. Ha ocHoBaHWM AaHHbIX Tabnmubl pacnonoXxuTe nccneayemole MeTanbl B psj no ybbisa-
HUIO aKTUBHOCTM, CPABHUTE MOJTyYEHHbIE pe3yNbTaTbl C SNEKTPOXMMUYECKUM PALOM Hanpsixe-
HWUI METANNOB.

4. 3a0aHue 0n8 pasgumus PYHKYUOHA/IbHOU 2pamMomHoCcMu.

Ha MeaHbIX ¥ BPOH30BbIX U3AENMAX YACTO MOSBNSETCS 3€/IEHOBATO-KOPUYHEBBIN HANET,
MMEHyeMbI «naTuHa». MaTuHa (MTan. patina) npeactaBnseT coboi NOSIBNSAIOWMICS CO Bpe-
MEHEM C/IOW OKCMHO-KapbOHaTHOW NNEHKM Ha MOBEPXHOCTU Meau U eé cnnasoB. Cchopmy-
NUPYNTE TUNOTE3Y, 0OBACHAIOLYIO C XMMUYECKOW TOUYKM 3PEHUS NPUUKMHY NOSIBIIEHUS NaTy-
Hbl.

JemMoHcmpayuoHHbIlU 3kcnepumeHm Ne 3.
«M3yyeHue 8IUAHUA pa3/IUYHbIX paKkmopos
Ha cKopocmb peakyuu»

Teopemuyeckasa Yyacmb

CyLecTBYIOT pasHble Moaudukaumn npnbopa ans usyde-
HUS| XMMUYECKMX peaKumin. B 0AHOM KOHCTPYKLMM ponb peak-
TOpa BbINOSHAET 06blYHas Npobupka, B Apyron, bonee cospe-
MEeHHOW, — cocyA JlaHaonbTa.

OOHaKo TeXHUKa AEMOHCTpauunM 3KCNepuMeHTa OCTaéTcs
OAMHAKOBOW. MeHsIeTCS NMULLb NOPSAOK CMELLMBAHUS pearmpy-
towmx Bewlects. CHayana B NpobupkKy — peakTop 3a7MBaeTCs
pacTBOp KUCNOThI, @ B HEr0 rnomeLlaeTcs TBEpAOe BeLLeCcTBO
(umMHK, Mpamop).

[lpakmuyeckaa Yacmob

Lenb pabomsbi: N3y4nTb BAUSIHUE Pa3INYHbIX (PaKTOPOB Ha

CKOPOCTb XMMUYECKOW peakLuu. Puc. 11. Mpu6op ans onpeae-
lMepeueHb damyukos yugposol nabopamopuu: AATYNK  neHus CKOPOCTU XUMUYECKMX
TemnepaTypbl NIATUHOBBIN. peakLuii
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JononHumenibHoe o6opydosarHue: Npubop ANst U3y4eHUs CKOPOCTU XUMUYECKMX PeakLui;
3NeKTpUYEcKas NanTka; CTakaH XMMUYeckui Ha 250 Mn; WwnaTtenb; KpUcTanamnsaTop 4ns npo-
MbIBaHWS cocynos JlaHgonbTa; npobupku MX-21 (3 wr.).

Mamepuanbl u peakmussi: consHas kucnota 4 %; consaHas kucnota 10 %; Kycoukum Mpamo-
pa; NOPOLLOK MpaMopa; yKCycHas kucnota 6 %; uuHK; nepokcua sogopoaa 3 %; Anokcua
mMapraHua (IV).

TexHuka 6e3onacHocmu:

CobniopaTb Npasuia paboTbl C KMCMIOTaMK U HarpeBaTebHbIMU 3NEKTPUYECKUMU Nprbo-
pamu.

MHCMpyKYuA K 8bINOIHEHUIO :

1. OnbiT 1. BAvsiHMe NMpUpOAbl pearvpylowmx BELeCTB Ha CKOPOCTb XMMMYECKOW peakuum

B oaHo koneHo cocyaa JlaHaonbTa Haneite 3 Mn 1 M pactBop ykcycHoi kucnoTol (26 %
pacTBOp), B APYroe KONeHo NoMecTuTe 2—3 rpaHynbl UMHKA. Bo BTOpOW cocya JlaHaonbTa Ha-
nente 3 mn 1 M consiHon kucnotel (" B4 %), B Apyroe KoneHo — 2—3 rpaHynbl LUMHKa. Mpuco-
eanHuTe cocyabl JlaHAoNbTa K MaHOMETPUYECKUM TpybKaM.

O6pamume sHumaHue! OAHOBPEMEHHO NepeneiTe KUCNOTbl B COCyAax JlaHaonbTa K rpaHy-
nam umHka. CpaBHUTE YPOBHM XUAKOCTU B MAHOMETPUYECKMX TpyOKaX.

Yyalumecs aenatoT BbIBOA O pa3HOW CKOPOCTM XMMUYECKUX PeaKLM.

2. OnbIT 2. BNusiHMe KOHLEHTPaLMKU pearnpyrowwmx BEWECTB Ha CKOPOCTb XMMUYECKOW pe-
aKL MK

B oaHo koneHo cocyaa JlaHaonbTta HanenTe 3 M 4 % CONsIHOW KUCNOTbI, B APYroe KONEeHo
nomecTute 2—3 rpaHynbl UMHKa. Bo BTOpowu cocya JlaHgonbTa Hanente 3 Mn 10 % consiHow
KUCNOTbI, B APYroe KoneHo — 2—3 rpaHynbl UnHKa. MpucoeanHuTe cocyabl JlaHaonbTa K Ma-
HOMETpUYECKNM TPyOKaM.

O6pamume sHumaHue! OAHOBPEMEHHO MepeneiTe KUCNOTbl B COCyAax JlaHaonbTa K rpaHy-
nam umHka. CpaBHUTE YPOBHM XUAKOCTU B MAHOMETPUYECKMX TPpyOKaX.

Yuallmecs AenatoT BbIBOA O pa3HOW CKOPOCTU XMMUYECKUX PEAKLIMA.

3. OnbIT 3. BnusiHne TeMnepaTypbl pearnpyowmx BELECTB Ha CKOPOCTb XMMUYECKOW pe-
aKL MM

B oaHo koneHo cocyaa JlaHaonbTa HanewTe 3 Mn 10 % CoNsiHOM KUCNOTbI, B APYroe KOSIEHO
noMecTute 2—3 rpaHynbl UMHKa. Bo BTOpoi cocya JlaHaonbTa Hanente 3 Mn 10 % consiHoi
KMCNOTbI, HarpeTon Ha BoasHon 6aHe o 50 IC, B Apyroe KoneHo — 2—3 rpaHynbl UMHKa.
MpucoeanHuTe cocyabl JTaHA0NbTa K MAHOMETPUYECKMM TpyOKaM.

O6pamume sHumaHue! OAHOBPEMEHHO NepeneiTe KUCNOTbl B cocyAax JlaHaonbTa K rpaHy-
nam umHka. CpaBHUTE YPOBHM XWAKOCTU B MAHOMETPUYECKMX TPpyOKaX.

Yuallmecs AenatoT BbIBOA O pa3HO CKOPOCTM XMMUYECKUX PEAKLIUA.

4. OnbIT N9 4. BnusHne noBepxHOCTU COMPUKOCHOBEHNS pearnpyloLimx BeLWeCTB Ha CKO-
POCTb XMMUYECKOWN peakLmm

B oaHO koneHo cocyaa JlaHaonbTa HanenTe 3 Mn 4 % CONSIHOM KUCNOTbI, B APYroe KONeHo
nomecTtuTe 1 r Mpamopa, B3sTOro B BuAE Kycoyka. Bo BTopoi cocya JlaHaonbTa Hanente 3 M
4 % CONsIHOWM KWUCNOTbI, B Apyroe koneHo — 1 r nopowka Mpamopa. lMpucoeanHnTe cocyabl
JlaHponbTa K MaHOMETpUYeCKUM Tpybkam.

O6pamume sHumaHue! OQHOBPEMEHHO NepeneiTe KUCNOTbl B cocyAax JlaHaonbTa K rpaHy-
nam umHka. CpaBHUTE YPOBHM XUAKOCTU B MAHOMETPUYECKMX TPpyOKaX.

Yyalumecs aenatoT BbIBOA O pa3HOW CKOPOCTM XMMUYECKUX PEaKLMA.

5. OnbIT 5. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMUYECKOW peakLmm

B ctakaH ¢ Bogow, HarpeTor Ao 50 IC, noMecTuTe 2 AEMOHCTPALMOHHbIE NPOBUPKK C 2 MN
3 % pacTBopa nepokcuaa BoaopoAa. BblgepxusatoT Npobupku B BoAe OKOMO 2 MUH. W3Bneku-
Te Npobupkn K3 BOAsSHOWM 6aHW M NPOAEMOHCTPUPYMTE YYallMMCsl pe3ynbTaT — Ha CTeHKaX
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NPOBMPKM NOSIBUANCH MY3bIpbKK ra3a KMCnopoaa. B oaHy M3 Npobupok BHECUTE Ha KOHYMKe
wnatens avokena mapradua (IV). HabnoaatoT sHeprvyHoe BblAeneHne KuCnopoaa.

KoHmposibHble sonpocsbi:

1. OT KaKkux aKTOpOB 3aBMCUT CKOPOCTb XMMUYECKON peakumn?

2. MoyeMy pasnoxeHue nepokcuaa BoAopoAda B MPUCYTCTBMM Amokcuaa MapraHua (IV)
CHayana UaET o4veHb BbLICTPO, a 3aTeM 3aMeanseTcs?

3. 3adaHus 0na pazsumusa (YHKYUOHA/IbHOU 2paMOmHoOCcMu.

B Tpu oaMHakoBble NPOBGMPKM YYEHMKM HANUAM NO 5 M pacTBOpa CO/SIHOWM KUCNOTbl OAM-
HAaKOBOW KOHLEHTpauuu. B nepsyto nMpobupky NOMOXWAM CTPYXKW Xenesa, BO BTOPYHO —
CTPYXKM UMHKA, B TPETbIO — CTPYXXKWU HEWU3BECTHOrO CBETNOro ApKo bnectawero mMetanna.
Hanbonee MHTEHCMBHO BbiaeNeHWe rasa Habnoganm B TpeTben Npobupke ¢ Hen3BeCTHbIM Me-
TannoM. Bo BTopon npobupke C LMHKOM MHTEHCMBHOCTb BblAeNEeHWs ra3a Obina MeHblle, YeM B
TpeTbel. B nepeoi npobupke C XenesoM MHTEHCMBHOCTb BbIAENEHUS ra3a bbina HauMeHbLLEN.

a) [eiicTBue Kakoro chakTopa, BAMSIIOLLErO Ha CKOPOCTb peakuum, Habntogany ydawmecs?

6) Kakon MeTann Mor HaxoauTbCsl B TPETbEW Npobupke? 3anuwuTe Ha3BaHWe MeTanna.

4. Ha rpaduke npeacraefneHa 3aBMCMMOCTb KOHLEHTpa-

LMW UCXOAHbIX BELLECTB M NPOAYKTOB peakuuu oT BpemeHn CH4
NpOTEKaHMs peakumm: —

OnpepenvTte, Kakas Kpusasi OMNWUCHIBAET U3MEHEHWUE KOH-

LIeHTpauUMmN UCXOLHbIX BELLECTB, a Kakas — NpOAYKTOB peak-

Lmn.

JononHumensHas uHgopmayus

NeeHcoH U. A. Xumnueckune peakumm: TennoBon 3ddekT, A
paBHoBecue, ckopocTb. — M.: 000 «M3aatenscTBo ACTpernb, -
2002. — 192 c. g

JemoHcmpayuoHHbIU 3KcnepumeHm Ne 3.
«Hememannei. FanozeHbl. N3yvyeHue usuyeckux u Xumu4yeckux csolicms xsopa»

TeopemuYyeckaa yacmeo

[nsi nonyyeHns xnopa 13 CoNsIHOM KUCOTbI B TabopaTopum UCNONb3YIOT pa3finyHbIe OKMC-
nuTenu — nepMaHraHaT Kanus, AMOKCMA MapraHua, AMXpoMat Kanus. Peakuus mexay cons-
HOM KWUCNOTOM 1 NepMaHraHaToM Kanus MAET npy 0bblYHON TemMnepaType, Npu NErKoM Harpe-
BaHMW C CONSIHOM KWUCNOTOW B3anMMOAENCTBYET AMOKCMA MapraHua. bonee cunbHoro Harpesa-
HUS TpebyeT peakums AMxXpoMaTa Kanusi C CONsSIHOW KUCNoToN. lNocneaHss peakums yaobHa
TeM, 4To 6e3 HarpeBaHUs OHa He WAET U BblaeneHue xnopa npekpalaercs. CKopocTb npoTeka-
HUS peaKUMi C NPUMEHEHWEM MEPBbLIX ABYX OKUCUTENEN PErynvMpyeTcs nogadein consiHom
KucnoTel. MonyyeHne xnopa NpoBOAAT B annapaTte Ans NPOBEAEHUS XMMUYECKMX peakuum
(ATXP).

MpumMeHeHne npnbopa AMXP no3BonseT NO3HAKOMUTb Y4YaLMXCS C (U3NYECKUMM U XMMK-
YECKMMU CBOMCTBaMM XJIopa — LIBETOM, arperaTHbiM COCTOSIHUEM, CMOCOBHOCTbIO 0becLBeYm-
BaTb OpraHMYeckne KpaCcUTeNN, BLITECHSTb MEHEE aKTUBHbIE rasioreHbl U3 UX CONeN, OKUCISATb
HEKOTOPble HEeOpraHMYeckne coeamHeHust A0 bonee BbICOKMX CTEMEHEN OKUCNEHNS. YpaBHe-
HMS NPOTEKAOLLMX peaKLMIA:

K2Cr207 + 14HCI = 2KCI + 2CrCI3 + 3CLa + 7H.0
2KBr + CI, = 2KCI + Br
2KT + CI; = 2KCI + I,
2FeCI, + CI; = 2FeCl3
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[lpakmuyeckas 4acme

Lenb pabomsbl: n3ydeHne GU3NYECKUX M XMMUYECKUX CBOMCTB X/10pa.

JononHumensHoe obopydosaHue: AMNXP; CNUPTOBKa WM 3M1eKTpUYECKas
NANTKa; WTaTUB; BOPOHKA.

Mamepuanbl u peakmusbl: CONAHasA KACNOTa (KOHU.), AMXpOMaT Kanus,
pacTop 6pomuaa kanus 2 %, pactBop mogmaa kanus 2 %, pactBop nakmyca
unu apyroro kpacutens (dykcuHa), pactsop xnopuga xenesa (II), kpaxmanb-
HbIN KNENCTEP; akTUBMPOBaHHbIN Yronb; 5 % pacTBop cynbduTta HaTpus.

TexHuka 6e3onacHocmu:

Cobntogatb Mepbl H6e3onacHOCTM npu paboTe C KOHLEHTPUMPOBAHHbLIMMU
KMCNoTamMn 1 940BUTbIMU Fra3amu.

O6bpamume sHuMaHue! [eMoHTaXx npubopa OCYLLECTBNSIOT NOA TSrou.
[lns 3TOro yepes AenuTeNbHY0 BOPOHKY B K06y HanueatoT okono 100 mMn
5 % pactBopa cynbduTa HaTpus. Yepe3 yac CHUMAKOT NOrNOTUTENbHbIE
CKJISIHKW, UX COAepXMUMOe CNnBatoT B 6aHKy Ans 0TpaboTaHHbIX pacTBOPOB.
B 3Ty xe 6aHKy cnmBaloT cogepxkmmoe konbbl. MpoMbiBatOT COCyabl BOAOW 1
BbICYLUMBAIOT.

MHCMPYKYUA K 8bINOJIHEHUIO:

1. B konby — peaktop nomectute 6—7 r guxpomaTa Kanusi, B BOPOHKY
npuneiTe KOHLEHTPUPOBAHHYIO COMSIHYIO KMCIOTY 06bEMom 10 mn.

2. MepBblii NOrNOTUTENBHBIN COCYA 3amnofIHATE PAacTBOPOM KpacuTens, Ha-  Puc. 11. Anna-
NMPpUMEP JIaKMyCOM. pat Ang npose-

3. Bo BTOpOM cocyn Hanente 5 % pactBop 6poMuaa Kanusi, B TPETUN —  [IeHUs XuMuue-
2 % pacTBOp vMoamaa kanusa u gobasbTe Karto 0YeHb pa3baBNEHHOMO Kpax-  CKWUX peaKLiuii
Ma/IbHOrO Knemcrepa. B yeTBEPTLIM NOrNOTUTENBHLIA COCYA PacTBOp Xopuaa
xene3a (II), nonyyeHHbIit pacTBOpeHneM nopoLuka xenesa B 10 % consHon kucnote. MgTbii U
LIeCTON COCyAbl 3anoNHUTE COOTBETCTBEHHO 5 % pPacTBOPOM LUENOYM W aKTUBMPOBAHHBIM Yr-
NéMm.

4, B konby npunente CONSIHYIO KUCNOTY W HarpenTe CMECb Ha 3NEKTPUYECKON MIIUTKE.

5. Obpamume BHUMaHUe Ha LBET BbiAeNALWeErocs xnopa. MocreneHHo konba 3anonHseT-
CS XJIOPOM M B MOrNOTUTENBHBIX CKIISIHKaX NPOMCXoanT obecLiBeunBaHme pacTBopa KpacuTens,
nosiBNeHME XENTOM OKpacku B pacTBope 6poMuaa Kanus — NPOUCXOAWUT BblAeneHne Gpoma.
PacTBop nMoamaa kanus npuobpeTaeT CUHIOK OKpacKy, a YyTb 3e/IeHOBaTbIN pacTBop X/opuaa
xene3a (II) ctaHoBUTLCA XENTHIM, BCeAcTBMe 0bpa3oBaHus xnopuaa xenesa (I1I).

6. Obpamume sHumaHue! Nocne HabnogeHns LenecoobpasHo CPpaBHUTb UCXOAHbIE pac-
TBOPbI PearvpyroLmnx BELWECTB 1 pe3ynbTaTbl peakumm. Ha ocHoBe HabnoaeHWUM yYeHUKKM Co-
CTaBNSIOT YPaBHEHUSI peakLUN.

Pe3ynbTaThl HabnoaeHNr

Pearupyrouiune Belyecrsa

PacTBop nakmyca KBr KI FeCl,

LiBeT ncxoaHoro pacreopa

LiBeT pacTBopa nocne B3au-
MOAEWCTBMS C X/T0pPOM

YpaBHEHMS peakLmi

BbigoOosbi:
YKasaTb (PU3NYECKME N XMMUYECKWME CBOWCTBA X/10pa, Er0 aKTUBHOCTb.

B coaepxaHue 11




Qv KBAHTOPUYM XUMUS

KoHmposbHble s8onpocbi:

1. MOXHO N1 UCMONb30BaTb AN MOr/OLWEHNS X10pa aKTUBMPOBaHHBbIN Yronb?

2. Kakne onbITbl NMOKa3bIBAOT Pa3NYHY0 aKTUBHOCTb rasioreHoB?

3. 3adaHue Ha passumue PYHKYUOHA/IbHOU 2pamMomHocmu.

C paBHMX BPEMEH Ans 0T6eNMBaHWUS TKaHEN UCMONb30BaaM NPOAYKT B3aUMOAEUCTBUS XI10-
pa Co LLEeNI0Yb0 — rMNoXaopuT HaTpms. Ha YEM OCHOBAHO MPUMEHEHMe 3TOro BeLecTBa Ans
oTbennBaHuna? B Kakon NOrnoTUTENBHON CKIISTHKE MOXET 06pa30oBaTbCs JAaHHOE BELLECTBO?

4, 3adaHue 018 nodzomosku K TMA, BIP.

3anuwunTe ypaBHEHWE peakLnM B3aUMOAEWCTBUS AMXPOMaTa Kasimsi C CONSIHOM KUCIOTOW.
YKaXnTe OKUCNUTENb 1 BOCCTAHOBUTENDb. PaccTaBbTe KO3 PULMNEHTbI B YPaBHEHUN peakumm C
NMOMOLLIbIO METOAA 3IEKTPOHHOIro 6anaHca.

JononHumenbHaa uHgpopmayusa

lpocce 3., BancmanTenb X. Xumusa ans ntio6o3HaTeNbHbIX. OCHOBbI XUMUM U 3aHUMATESb-
Hble onbITbl. [AP. 1974. — ep. ¢ HeM. — J1.: Xumus, 1979. — 392 c.

Hazaposa T. C., 'pabeukuit A. A., NlaBpoBa B. H. XuMnueckunin skcnepumeHT B LLKONE., —
M.: MpoceeweHne, 1987. — 240 c.

JleMoHCcmMpayuoHHbIl 3KcnepumeHm Ne 4.
«Hememannbi. N3y4yeHue csolicms cepHUCMO20 2a3a U cepHUCMoU Kuc/s10mbi»

Teopemuyeckasa Yyacmb

CepHuCTbIV ra3 B 1abopaTopyy MOXHO NOMYYUTb NPU B3aMMOAENCTBUN CUMBHBIX KUCNOT C
CyNbPUTOM HATpus unm Kanus. YaobHo nposoauTb onblT B Nnpubope AMXP. Ha nposeaeHune
OnblTa 3aTPayYMBaAETC HEMHOrO BPEMEHW, YTO MO3BOSISET 60/bLUYI0 YacTb YpoKa MOCBATUTL 06-
CYXAEHWIO pe3y/bTaTOB 3KCMNEPUMEHTA, 3anncK HabnioAeHN N YPaBHEHUI peaKLIM.

[lpakmuyeckas 4acme

Lenb pabombl: U3y4nTb CBOMCTBA CEPHUCTOrO ra3a 1 CEPHUCTOMN KUCOTbI.

JononHumensHoe obopydosaHue: AMNXP; cnpTOBKa MW 3NneKTpUYecKas nauTka.

Mamepuanbi u peakmussbi: CyNbGUT HAaTPUS; CepHas KUcnoTa (KOHLUEHT.); pacTBOp NakMmyca;
1 % pacTBOp rMapokcuga Hatpus; pactBop deHondTanenHa; 5 % pactBop KapboHaTa HaTpus,
pa3baB/eHHbIii pacTBOp Koaa (xentoro useta); 10 %-Hblidi pacTBOP rMApPOKCUAA HATpUsi; aKTy-
BMPOBAHHbIN Yrofb.

TexHuka 6e3onacHocmu:

1. Cobntogatb Mepbl 6€30MacHOCTM Npu paboTe C KOHUEHTPUPOBAHHbIMK KUCIOTAMMK U
A00BUTLIMW ra3amu.

2. [leMoHTaXx npnbopa OCYLLECTBAAIOT NOA TAroW. [ns 3Toro Yepes AenMTENbHYIO BOPOHKY B
konby HanueatoT okono 100 ma 10 %-Horo pacTBopa rMapokcmaa HaTpus. Yepes yac CHUMAKT
NOrNOTUTENbHbIE CKNSAHKK, UX COAEPXMUMOe CNMBatoT B BaHKy AN 0TpaboTaHHbIX pacTBOPOB.
B 3Ty e 6aHKy cnunBaroT coaepxxumoe Konbbl. MpoMbiBatoT COCyabl BOAOW M BbICYLUMBAIOT.

MHCMPYKUUA K BbINOJIHEHUI:

1. B konby — peaktop nomectute 10 r TBEpaoro cynbduta HaTpus. HanenTe B genutens-
HYI0O BOPOHKY KOHLEHTPUPOBAHHOM CEpHOW KMcnoTon (npumepHo 10 Mn) m BCTaBbTE BOPOHKY B
6okoBoe ropsio Konbel.

2. MepBbiii NOrNOTUTENBHBIN COCYA 3amMONHMTE PacTBOPOM (UMONETOBOrO NlakMyca.

3. BTopoit nornotutenbHbIM cocyn 3anonHnTe 1 %-HbiM pacTBOPOM MMAPOKCHUAA HATpUS C
fobaeneHmeM Kannav pactesopa eHondTanenHa.

4, B TpeTwit cocyn HanelTe 5 %-Hbll pacTBOp kapboHaTa HaTpus, B YETBEPTbIN — Cnabbiit
pacTBOp Moza unn 6poMHyto BoAy.

5. B aBa nocneaHux nornotutenbHbix cocyaa nomectute 10 %-Hbll pacTBOp ruapokcuaa
HaTPWsi M aKTMBMPOBAHHLIW Yrofb ANs NOrMoWeHMs n3bbiTka CEpHUCTOrO rasa.
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XUMMS Qv KBAHTOPUYM

6. Mpunente U3 AeNUTENbHOW BOPOHKM B KONBY CEPHYIO KMUCIOTY M OCTOPOXHO HarpenTte
kon6y. HeobxoamnmMo, YToBbl TOK CEPHUCTOrO rasa He 6bin CIIULWIKOM CUMbHBIM.
7. O6pamume BHUMaHUe Ha OTCYTCTBME LIBETA rasa. Yualumecs HabniofaloT 3a UMEHEHMS-

MU, NPONCXOAALLMMU B NOrNIOTUTENbHBIX CKNSHKaX. PacTBOP NakMyca CTaHOBUTLCSA KPACHbIM —

obpasyeTcs cepHUCTas KUCIOTa:
H>0 + SOz = H,S03

8. ManuHoBas okpacka deHondTanenHa B pacTBOpe LUENOYM MOCTENEHHO MCYE3aET, 0bpa-

3yeTcs KMcnas cosb:
NaOH + SO, = NaHSO3

9. Ha cTeHKax TpeTbero nornoTUTENbHOrO COCyAa 06pasytoTcs Ny3blpbky rasa. CepHUCTas
KMCNIOTa BbITECHSIET 60nee cnabyto YrofibHyo KUCIOTY:

Na>COs + SO; = NaS03 + COm

10. Okpacka 1oAHoi Bofbl 06ecLBeYMBaETCs. oA OKUCNSIET CEPHUCTLIN ra3 A0 CEpHOM

KUCNOTbI:
I + 2H20 + SO, = H2S04 + 2HI

Pe3ynbTaTbl HabntoaeH!i

Pearupyrouiune BellecTsa

Pacteop NaOH + de-

nakmyca HondTanemH Na,C0; L +H0

LiBeT ncxoaHoro pacreopa

LiBeT pacTBOpa nocse B3amMo-
[ECTBUSA C CEPHUCTbIM ra3oM

YpaBHEHMS peakLmi

Bbi800bI:

YKa3aTb CBOMCTBA CEPHUCTOrO rasza ((hu3nYeckue n XumMmyeckue).

KoHmposibHble 8onpocsi:

1. Mepeuncnute usnYeckne CBOWCTBA CEPHMCTOrO rasa (LBET, MNOTHOCTb, PacTBOPUMOCTb
B BOAE).

2. K KakvuM okcuaaM OTHOCUTCS CEPHUCTBIN ra3?

3. Kakon npoayKT peakumn obpa3yeTcsi Npyu pacTBOPEHMM CEPHUCTOrO rasa B Boae? Kak
3TO MOXXHO [1I0Ka3aTb 3KCMNEPUMEHTANbHO?

4, CpaBHWTE CUNY YrofbHOM U CEPHUCTOM KUCNOTbl. Ha OCHOBaHMeE Kakux HabnioaeHui Bbl
caenanv Takow BbiBoA?

5. 3adaHus 018 nodzomosku K MMA, BIIP.

(A) (B) (B)

/‘ / O )
~—— @17

A) Mpu cobupaHnm rasos UCNONb3YIOT NpMOOPLI, NpeacTaBneHHble Ha pucyHke. C noMo-
LLIbIO KAKOro M3 yKa3aHHbIX NpubopoB LienecoobpasHo cobupaTb CEpHUCTBIN ra3? ObocHynTe
CBOW OTBET, UCXOAS U3 CBOWCTB AAHHOIO rasa.

B coaepxaHue 11




Qv KBAHTOPUYM XUMUS

b) 3anuwmnTe ypaBHEHME peakuun B3aMMOAENCTBUS CEPHUCTOrO rasa C pacTBOPOM MoAa.
YKa)XuTe OKUCIUTENb U BOCCTAHOBUTENb. PaccTaBbTe KO3(MULMEHTbI B YypaBHEHUM peakLm C
MOMOLLIbIO METOAA 3NEKTPOHHOrO H6anaHca.

JonosHumenbHas uHgpopmayus

HazapoBa T. C., 'pabeukuit A. A., JlTaBpoBa B. H. XuMnyeckuit s3kCnepuMeHT B LIKONE, —
M.: MNMpoceelenne, 1987. — 240 c.

JlabopamopHbil onbim Ne 9.
«OCHOBHble csolicmsa aMmuaka»

Teopemuyeckas 4yacmeb

Monekyna aMMMaka MMeeT HEMNOAENEHHYIO Napy 3NEKTPOHOB, KOTOPasi MOXET BbICTyNaTb
Kak AOHOP, 06pa3ys AOHOPHO-aKLENTOPHYIO CBS3b. B YaCTHOCTM, TaKyto CBA3b OHa MOXET 06-
pa3oBaTb C MOHOM H*, KOTOPbI MOMEKYIa aMMMaKa MOXET OTTSrMBaTh Y BOAbI:

NHs + H20 * NH,* + OH-

B pesynbTaTe BOAHLIA PacTBOp aMMMaKa MMEET OCHOBHYIO cpedy. B 3Ty peakuwmio, BCTynaeT
nnwb HeboNbLas YacTb MOJSIEKYST aMMMaKa — NPUMEPHO YeTbipe U3 Thicsun B 1 M pacTeope.
MosToMy aMMuak — cnaboe OCHOBaHue.

[lpakmuyeckas 4acme

Lenb pabomel: 3KCNepuUMeEHTaNIbHO A0Ka3aTb, YTO aMMMUaK — cniaboe OCHOBaHMeE.

[epeyeHb damyukos yugposol nabopamopuu: AATYUKN NEKTPONPOBOAHOCTU M pH.

JononHumensHoe o6opydosaHue: fBa XMMUYECKUX CTakaHa (25 M), npoMbiBasnka ¢ Auc-
TUNNUPOBAHHOW BOAOW, CTakaH ANs CMBa.

Mamepuansi u peakmusbl: 1 M pacteopbl NH3 1 NaOH, ¢unbTpoBanbHas bymara.

TexHuKka 6e3onacHocmu: CobntoaaTh cneumanbHble Npasuia paboTbl CO WenoyYamm u mux
pacTBopamu 1 npaeuna paboTbl C 4K0- U CUIbHOMAXHYLMMK BELLEeCTBaMM.

MHCMpYKYUA K BbINOJIHEHUIO:

1. B oauH cTakaH HanenTe 20—25 mMn 1 M pacTBopa aMMmaka, B ApYron — CTOJIbKO Xe
1 M pacTtBopa ruapokcuaa HaTpus.

2. V13mMepbTe Mx 3neKTponpoBoAHOCTb U pH (He 3abbiBasi ONONACKMBATb AaTUMKM KaXAabIn
pa3, Koraa ux NnepeHoCUTe U3 OAHOro pacTBopa B APYron).

3. [aHHble 3aHecuTe B Tabnuuy.

Pe3ynbTaTbl U3MEPEHUI

ANeKTponpoBOAHOCTb pacTBO-

PacTBoOpbI pH pacTtBopa pa

AMMMak

l'Mapokeva HaTpus

Bbi800bI:

OTpasnTb BO3MOXHOCTb OnpeaeneHns Cuibl 3/1eKTponuTa nyTéM nsmepeHuns pH pactsopa
N 3NEKTPONPOBOAHOCTH.

KoHmposibHble sonpocsbi:

1. YTO MOXHO CKa3aTb O KMCNOTHO-OCHOBHbIX CBOMCTBAX aMMMaKa Ha OCHOBE 3HauyeHus pH
B €ero pacrsope?

2. Cpasnute cuny pacteopoB NaOH 1 NH3 Kak 3nekTponnToB, OCHOBbIBAsICb Ha 3HAa4YEHWUM
pH B ux pactsopax.
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Xumus @3 KBAHTOPHMNYM

3, 3a0aHus dna nodzomosku k M'MA, BI1P.
PactBopbl Tpéx Bewects (1 %) npoBepunn Ha 3NEKTPONPOBOAHOCTb M NOSYYMIN Creayto-
LUMe pe3ynbTaThl:

Kakve BelecTBa MCMbITHIBANM HA 3MEKTPONPOBOAHOCTL?
1) cynbdat HaTpus, XNopua Kanus, azoTHas KWUCNOTa;

2) 3TUNOBBINM CMMPT, KEPOCWH, TIOKO3a;

3) kapboHaT Kanusa, aMMuak, ravMUepuH;

4) cepHast KMCNOTa, TMAPOKCUA HATpus, Cynbdua Kanus.

JlabopamopHbil onbim Ne 10
«Kanbyul u e2o coeduHeHus. Bzaumodelicmsue u3secmkosol 800bI
C y2/1eKuc/ibiIM 2a30M>»

Teopemuy4eckas 4acme
Ecnun B pacTBOp rmapokcuaa KanbLiusi MpornycKaThb YrNekUCbliA ra3, To 06pasyeTcs HepacTBo-
PUMBIi KQPBOHAT KaNbLIMS:

Ca(OH)2 + CO2 = CaCOs + H20

ONeKTponpoBOAHOCTb PacTBOpa Mo Mepe BbiNafeHusl KapboHaTa Kanbums 6yaeT CHUXaTb-
cs. Koraa Bce MOHbI KanbLMs NepenayT B 0Cafiok, 3NEKTPONpOBOAHOCTb pacTBopa byaeT MUHK-
ManbHOW. [py AanbHeWWweM NPOMyCcKaHUM YrMEeKUCIOro ra3a OyaeT nmpoucxoauTb pacTBOPEHME
kapboHaTa Kanbuus

CaCOs3 + H,0 + CO; = Ca(HCO3),

W 3NeKTPONpOBOAHOCTb pacTBoOpa YBENYMBAETCS.

[lpakmuyeckas 4acme

Lenb pabomesi: ycTaHOBUTL (PakT 06pa3oBaHust CPpeaHe U KUCIOM COMK B NpoLiecce peak-
LMW M3BECTKOBOW BOAbI C YrEKMUC/TbIM [a30M.

[epeyeHb damyvukos yugposol nabopamopuu: [ATYUK INEKTPONPOBOAHOCTM.

JononHumesnbHoe obopydosaHue: cTakaH xumuyeckuii (50 mMn); npubop Ans NONMyyYeHus ra-
30B, 3aPSXKEHHbIN MPaMOPOM W CONSAHOW KMCNOTOW; LITATMB C 3aXXMMOM.

Mamepuasbi u peakmusbl: AUCTUNNNPOBaHHas Boaa; 20 M M3BECTKOBOW BOAbI, CONsIHas
kucnota (1:2); Mpamop (Kyco4km).

TexHuka 6e3onacHocmu:

Cobniogatb npasuna paboTbl C INEKTPUYECKUMU NPUBOpaMM U KUCNOTaMW.

MHCMPYKYUS K BbINOJIHEHUI:

1. B cTakaH Hanente 20 MNn pacTBOpa M3BECTKOBOW BO/bI, OMYCTUTE B HErO AaTUYMK 3NEKTPO-
NMPOBOAHOCTYU, 3aKPENEHHbIN B Nanke WwtaTuea.

2. Habntopalite 3a M3MEHEHMEM 3HAYEHUSI SNEKTPONPOBOAHOCTM. Koraa nokasaHus anek-
TPOMNPOBOAHOCTUN NEPECTaHYT U3MEHATLCS, 3anuLLNTE 3HaYeHKe B TabnuLy.

3. B TeueHue HeCKoNbKMX MUHYT NponycKalTe Yepes M3BECTKOBYHO BOAY YIIEKUC/bIN ra3.
HabntoaaiiTe 3a M3MEHEHWEM B PaCTBOPE M U3MEHEHWSIMU 3HAYEHUS SNIEKTPONPOBOAHOCTY.
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Qv KBAHTOPUYM XUMUS

4, MponyckanTe YrNeKkCbIv ra3 Ao Nosly4YeHns Npo3payHoOro pacTeopa.
5. Haneite B npobupky 2 MN NOSIly4EHHOrO NPO3payYHOro pacTBOPa U HarpenTe Ha NnaMeHu
cnnpToBKK. YTO Habntoaaete? Kakol ra3 Bbiaensercs? KakoB cocTaB 0caaka?

Pe3ynbTaTbl U3MEpPEHUI / HabnoAEHNM

N? onbiTa WUccnepyeMblit pacTBop ANeKTponpoBOJHOCTb, MKCM/CM
1 M3BecTkoBas BoAa
2 PacTBop € ocagkoM®
3 PacTBop nocne pacTBOpeHns ocajka
Bbisoobi:

OTpasnTb NPOLIECCHI, MPOTEKAOLLIME B paCTBOPE, M M3MEHEHUS 3HAYEHWI 3N1EKTPOMNPOBOA-
HOCTMW.

KoHmposibHble sBonpocsl :

1. MouyeMy M3MEHSIETCS 3HAYeHWEe NEKTPONPOBOAHOCTM M3BECTKOBOW BOAbl MPU NpoOMycKa-
HUM Yepe3 He€ YrneKkMCnoro rasa? 3anuuinTe YpaBHEHWUS XMMUYECKMX PeaKLWi, NpOTEKAOLMX
npv 3TOM.

2. B nocTpoeHHOM rpaduke 3aBUCMMOCTM 3NIEKTPONPOBOAHOCTU OT BPEMEHMW BblAENUTE
TOYKY, OTPaXkatoLLyto MOTHOTY OCAXXAEHMS MOHOB KanbLKSI.

3. 3adaHus 0na pazsumusa (YHKUUOHA/IbHOU 2paMomHocmu.

1) XuMmnyeckme npoLecchl, UCCNeAoBaHHbIE B IaHHOW paboTe, npoucxoaaT B npupoae. 06-
pa3oBaHMe CTanakTUTOB CBA3AHO C BblAeNeHMeM KapboHaTa Kanbumsi U3 pacTBopa rmapokap-
6oHaTa kanbums. Kak aToT npouecc nposectv B nabopatopun?

2) Ha pucyHke n3o6pa&H npoLecc py4yHon CTUPKK, B XOAE KOTOPOM 06pa3yroTcs Ny3bipy.

3) CchopMynupyiiTe BbIBOJ O TOM, B KaKOM BOAE CTUPAET X03aWKa: MAFKON UMK XECTKON.
Kakue npusHaku noareepxxaatoT Baw BbiBog?

4, 3a0aHusa 0a58 nodzomosKu K TMA, BIIP.

1) HanuwwuTe ypaBHEHUS peakLuid, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb NpeBpalle-

HWA NO CXeme
1 2

3
Ca —» Ca0 — CaOH; — Ca(NO3)2

NS TpeTbero npeBpalleHns COCTaBbTe COKPALLEHHOE YpaBHEHWE peakLuu.
2) MaweéHas n3BecTb pearmpyert C

1) cepHUCTbIM ra3om 3) COnsiHOW KUCNOTOM

2) yrapHblM ra3om 4) eaKMM HaTpoM

JlabopamopHbil onbim Ne 11.
«)Xene3zo. OKuc/eHue >kesie3a 80 B/IG>KHOM BO30yxe»

Teopemuy4eckas 4acms

Pa3pyLueHve MeTanI0B 1 CNIaBOB B pe3y/bTaTe NPOTEKAHMS Ha MX NMOBEPXHOCTMU 3NEKTPO-
XUMUYECKMX peakLIMiA Ha3blBAETCS SNEKTPOXMMUYECKON KOppOo3uer. Mpu aNeKTPOXUMUYECKON
KOppO3UM Ha MOBEPXHOCTM XeNe3a NpoTekaloT OAHOBPEMEHHO ABa NPOLIECCA: OKUCTIEHNE Me-
Tanna — aHOAHbIN NpoLecc

Fe — 2e = Fe?*
W BOCCTAHOB/IEHNE OKUCIUTENS — KaTOAHBIN NpoLece
02 + 2H,0 + 4e = 40H

* HeobxoanMMo 3anuncaTb HauMeHbLLee 3Ha4YeHne SNEKTPONPOBOAHOCTH.

116 B conepxaHue




XUMMS Qv KBAHTOPUYM

B Boae MoHbI xene3a Fe?* B3aMMoaeicTBYIOT C rMapOKCUA-MOHaMK, 06pasyst HepacTBOpH-
MbI rnapokeng xenesa (II):

Fe2* + 20H" = Fe(OH):

Kvcnopoa Bo3ayxa okucnset yactb rugpokeunaa xenesa Fe(OH)2 n nonyyaetcs metaru-
apokeng xenesa FeO(OH):

4Fe(OH)2+ O = 4FeO(OH) + 2H,0

Cmecb MeTarnapokcmaa xenesa FeO(OH) c ruapokcnaom xenesa(Il) obpa3ytoT Tak Hasbl-
BaeMyI0 pXxaBUnHy — Oypblii pbiX/Tbiii NOPOLLOK. Kak BUAHO M3 YpaBHEHMIA peakLnin KOppo3ns
npoTeKaeT B MPUCYTCTBUM KMCIOPOAA.

Mpn KOHTaKTe Xene3a C MeHee aKTUBHBLIM METaINIOM CO34aETCS rasibBaHMYeckas napa, B
KoTOpoii bonee akTMBHbIN MeTann (Fe) HauMHAEeT MHTEHCMBHO OKMCNATbLCS. CKOPOCTb peakuuit
PacTET, YBEIMYMBAETCS U CKOPOCTb NoTpebneHns kucnopoaa.

[lpakmuyeckas 4acme

Lenb pabomsi: uccnenoBatb NPOLECC 3MEKTPOXMMUYECKON KOPPO3UM XKENE3a Ha BO3AYXE.

[lepeyeHb damyuKkos yugposol nabopamopuu: LAaTYUK AaABNEHUS.

ZJononHumenbHoe o6opydosaHue: Konba nnockoaoHHas ob6vémom 500 Ma — 2 wT.; Npob-
Ka pe3nHoBas C 0TBEPCTUEM ANa AaTumKa.

Mamepuasnbi u peakmusbl: NOPOLWOK BOCCTAHOB/IEHHOMO XXene3a; MOpOLIOK Meau.

TexHuka 6e3onacHocmu:

CobnoaeHne mep 6e3onacHoOCTM Npu paboTe C aneKTpuYeckuMmn npnbopamu.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. B NnockoaoHHyo konby npuneiTe 3—4 MN BOAbl U BCTPSXMBAHMEM CMOYMTE CTEHKM
Kon6bl BOJOMN.

2. 3akpounTe konby NpobKoii C ra300TBOAHON TPyOKOM M NpucoeanHnTe NpMbop K AaTYMKy
[aBneHus.

3. Hactponte patumk.

4, OTKpoWTe Konby, BCbiNbTe B HEE 5—6 I NOpoLLKa Xefne3a u bbICTPo 3aKkpoinTe Konby
npobkon. Ewweé pa3 BCTpsSXHWUTE KObY, YTOObI MOPOLLOK paBHOMEPHO pacrnpeaenuics no CTex-
kam konbbl. CneguTe 3a U3MEHeHUsIMU aBneHus B TeyeHne 4—5 MuH.

5. TloBTOpUTE 3KCNEPUMEHT, B351B BMECTO YMCTOr0 NOPOLLKa XXene3a CMeCb NMOpoLLKOB Me-
[V 1 xenesa.

6. Kak n3MeHunnacb CKOpOCTb peakuMn OKMCneHus? Kak M3MeHUNoCb AaBfeHue 3a
4—5 MUH?

Pe3ynbTaTbl U3MEPEHUIA/HabnoaeHI

NC onuire | COCTAB TBEPAOI [laBneHwue rasa, kMa
asb! K Hauany onbiTa uepes 5 MuH A
L. Xeneso
2. XKeneso + Meapb
BbisoObi:

OTpasunTb NPUYMHBI U3MEHEHUS AABNEHNS B KONIb6e, BNSHWE Mean Ha CKOPOCTb NMPOUCXO-
ASLLMX NPpOLEeCCoB.

KoHmposibHble sonpocsbi:

1. Kak “3MeHsIeTCS KONMYECTBO BELLECTBA ra3a BO BpeMs akcrnepuMeHTa? Moyemy? Kakoi
ras nornowaercs?

2. byayT nv npoucxoauTb U3MEHEHWUs KOMMYECTBa rasa, ecsim MopoLLOK JXefie3a Hackinatb B
CyXyto Konby?

B coaepxaHue 11




Qv KBAHTOPUYM XUMUS

3. Kak Hanuume Meam BAWSIET Ha CKOPOCTb OKMUCNEHMS ene3a? OTBeT obocHymTe.

4. 3anuwuTe ypaBHEHWE PeaKUMM OKUCIEHUS Xene3a KUCIopOo4OM BO3dyXa B NPUCYTCTBUM
BOAbI.

5. 3a0aHue 0n15 nodzomosKu Kk TMA, BIIP.

Bbibepute ABa BbiCKa3blBaHWS, B KOTOPbIX MOBOPUTCS O Xene3e Kak XMMWUYECKOM 3fIEMEHTE.

1) XXene3o pearmpyet C X/10poM.

2) Xene30 6bICTPO pXKaBeeT BO BIAXXKHOM BO3ayXe.

3) MnpuT 9BNSeTCa CblpbéM ANS NONyYeHus Xxenesa.

4) ['eMOrnobuH, coaepaLlimnii Xeneso, NEPEHOCUT KUCIOPO.

5) B coctaB pXxaB4MHbl BXOAMT XENE30.

6. 3a0aHue 014 passumus (YHKUUOHA/bHOU 2paMOMHOCMU.

Monoaasi Xo3siKa NnoBecuna CyLnTb 6eNbE Ha XXene3Hyt NPOBOOKY, HAaTAHYTYIO BMECTO
6enbeBoro wWHypa Mexay cTokamu. Koraa 6enbé BbICOXN10, X03s1Ka 06Hapy»Xuna Ha YucToM
6enbe XENTO-KOpUYHEBbLIE NOMOCHI U NATHA. Kak 06bacHUTL nosBneHue bypbix nNaTeH Ha be-
nbe? Kak xo3s1ike n36aBUTbCS OT 3TUX NATEH?
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MepeuyeHb TeM yuye6HO-UCCNEAOBaTENbCKON U NPOEKTHON AEATENIbHOCTH
LUKOJIbHUKOB

MporpamMMoi NpeayCMOTPEHO BbiNOSIHEHNE 0ByYaeMbIMM MCCeaoBaTENbCKUX M Mpo-
eKTHbIX paboT. B kauecTBe npuMepa npuBeaeHbl HEKOTOpbIE TeMbl paboT.

1. V3yyeHue LWenovyHOCTU pasinyHbIX COPTOB Mblla U MOKOLLMX CPeaCTB.

2. VIHaMKaTopHble CBOMCTBA pas/iMyHbIX pacTEHWUI M LBETOB (C onpeaeneHuem pH pac-
TBOpOB).

3. OnpepneneHue kayecTBa xnebonekapHoi Myku u xneba.

4. OnpepeneHne Kayectsa KWUCIOMOMOYHbIX MPOAYKTOB.

5. OnpepeneHune 3aBUCMMOCTN U3MeHeHUst pH UenbHOro 1 nacTepu3oBaHHOMO MOJOKa
OT CPOKOB XpaHeHMs.

6. N3yueHne 3pheKTUBHOCTM pasfnYHbIX CONEBbLIX FPENOK.

7. KOHCTpyMpoBaHME «XMMUYECKUX IPENOK», OCHOBAHHbIX HA XUMUYECKUX peakumsXx.
8. CuHTE3 «Manaxuta» B PasfIMyHbIX YCIOBUSIX.

9. M3yyeHune KOppo3uM Xenesa B Pas/IMYHbIX YC/IOBUSX.

10. BnusiHme cBETa M KMCNOPOAA Ha CKOPOCTb Pa3fiOXXEHWsI pacTBOpa Moanaa Kanus.
11. OnpepeneHne KayectBa BOAOMPOBOAHOW BOAbI.

12. XéctkocTb BoAbl. Cnocobbl onpeaeneHuns XxECTKOCTU BOAbI.

13. bymaxkHasi xpomatorpadus. Xpomatorpaduyeckoe pasaeneHne BeLLEeCTB.

14. XpycranbHoe cTekno. MoXHO /i UCMONb30BaTh ANSA XPAHEHUS NULLK?
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MepeueHb AOCTYMHbIX UCTOYHMKOB MHGOpMaLun

B pa3gene npeacTaBneH CNIMCOK KHUE M CCbINIOK Ha CalTbl, B KOTOPbIX 601ee noapobHo oc-
BALLEHbI pa3/IYHble acreKTbl pacCMaTpMBaEMbIX BOMPOCOB. VX MOXHO peKoMeHAOBaTb Kak
YUMTENIO, TakK M 06yYaeMbIM, NPOSIBUBLUMM MHTEPEC K 3y4YaeMOMN TeMe.

1. Bacunbes B. I1., Mopo3osa P. I1., Kouepruna J1. A. MpakTUKYM N0 aHaNMMTUYECKOW XM-
Mun;: YuebH. nocobue ans sy3os. — M.: Xumus, 2000. — 328 c.

2. 'pocce 3., BaiicmaHTenb X. Xumus anst ntobo3HaTenbHbIX. OCHOBbI XUMUM U 3aHUMa-
TenbHble onbiTel. FAP. 1974. MNep. ¢ HeM. — J1.: Xumuns, 1979. — 392 c.

3. Oepnironsy B. ®. Mup Bogbl. — J1.: Hegpa, 1979. — 254 c.

4, Xunun [. M. Obwasn xumus. MNMpakTukym L-MUKpO. PyKOBOACTBO AN CTYAEHTOB. — M.:
MIrny, 2006. — 322c.

5. Wicnonb3oBaHre umdpoBbIX nabopaTopuii Npu 06y4YeHUN XUMUN B CPEAHEN LIKoNe/
Becnanos M. W. Jopodees M. B., XXunuu [1. M., 3umunHa A. W., Opxekosckuin M. A. — M.:
BUHOM. JabopaTopus 3HaHuit, 2014. — 229 c.

6. Kpuctannoel. Kpuctannorngpatbl: MeToanyeckune ykasaHus K nabopatopHbiM paboTam.
Mudtaxosa H. LL., MeTtposa T. H., PaxmatynnnHa UN. ®. — KazaHb: KaszaH. roc. TexHoN. YH-T.,
2006. — 24 c.

7. NeeHcoH W. A. 100 BonpocoB 1 OTBETOB MO XMMUK: MaTepuanbl AN WKOSbHbIX pedepa-
TOB, (haKyNbTaTUBHbIX 3aHATUIA U CEMUHAPOB: YuyebHoe nocobue. — M.: «M3patenbctBo ACT»:
«M3patenbctBo Actpens», 2002. — 347 c.

8. leeHcoH U. A. XuMnueckune peakuumn: TennoBoit 3pcekT, paBHOBECKE, CKOPOCTb. — M.:
00O «M3gatensctBo Actpens, 2002. — 192 c.

9. Nlypbe (0. HO. CnpaBOYHMK MO @HANMTUHECKON XuMuKU. — M.: Xumus, 1971. — C. 71—89.

10. HazapoBa T. C., I'pabeukun A. A., NaBpoBa B. H. XUMUUYECKMIA SKCNEPUMEHT B LUKO-
ne. — M.: lMpocseweHne, 1987. — 240 c.

11. Heopranunueckast xumusi: B 3 1./Mog pea. tO. [. TpeTbsikoBa. T.1:OU3MKO-XMMUYeckme
OCHOBbI HEOPraHM4YecKkoM XMMUKM: YuebHUK Ans cTyd. Bbicw. yyeb. 3aBeaeHuin/M. E. Tamm,
t0. [. TpeTtbsikoB. — M.: M3paTenbckui LeHTp «Akagemus», 2004, — 240 c.

12. MeTtpsiHoB W. B. Camoe HeobblIKHOBEHHOE BelwecTBO B mupe. — M.: [lemaroru-
ka,1976. — 96 c.

13. CrpensbHukoBa J1. H. U3 yero Bce caenaHo? Pacckasbl 0 Bewlectse. — M.: fly3a-npecc.
2011. — 208 c.

14. CycneHHukoBa B. M, Kucenesa E. K. PykoBOACTBO MO MPUrOTOBAEHUIO TUTPOBAHHbIX
pactBopoB. — J1.: Xumus, 1967. — 139 c.

15. ®apapeit M. Uctopusi ceeum: Mep. ¢ aHrn./Moa pea. b. B. HoBoxunosa. — M.: Hayka.
[NaBHas peaakumns husnko-MaTeMaTyeckon nutepatypsl, 1980. — 128 c.

16. XomueHko . I1. ,CeBacTtbsiHoBa K. WN. OKMCIUTENbHO-BOCCTAHOBUTESIbHbIE peakLun, —
M.: MpocselenHne, 1989. — 141 c.

17. SHumknoneaus ans aeten. Tom 17. Xumua / Mas. pea. B. A. BonoawH, Bed. Hayd. pea.
N. leeHcoH. — M.: ABaHTa +, 2003. — 640 c.

18. dpTumo J1. Boga: kHWra 0 caMOM BaKHOM BeLLEeCTBe B Mupe: nep. ¢ puH. — M.: Kom-
naclvg, 2019. — 153 c.

19. YepTkoB W. H., Xykos M. H. XUMUUYECKMN 3KCNEPUMEHT C ManbiMi KONMYECTBAMM peak-
TMBOB. — M.: lNpoceewenune, 1989. — 191 c.

20. Cant MrIY. MNporpamMma Kypca XumMun ans yyaumuxcs 8—9 knaccoB obuieobpasoBaTesib-
HOW LUKOSbI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.
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21. Cant OUMWN. OTKpbITbIM 6aHK 3aaaHni Ans HOPMMUPOBaHNS eCTECTBEHHO-HAY4YHOW rpa-
MOTHOCTW.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Cant EamHas konnekumsi umgpoBbix 0bpa3oBaTenbHbIX pecypcoB. http://school-
collection.edu.ru/catalog.

23. Cant ®epepasnbHbiM LEHTP MH(POPMaLMOHHO-06pa3oBaTeNbHbIX pecypcoB. http://

fcior.edu.ru/
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becnanos NaBen MBaHOBWY

Peanusauus obpasoBaTesibHbIX NPOrpaMM No XMMUm
C Ucnonb3oBaHMeM 060pyAOBaHUSA [ETCKOro TexXHomnapka
«LLIKONbHBIN KBAHTOPUYM>» 8—9 Knacchbl

Memoduyeckoe nocobue

LleHTp ecTeCTBEHHO-HAY4YHOr0 M MaTEMaTUYeCKOro 06pa3oBaHms
PykosoauTens LleHTpa 3. . ['anoHioK
OTBETCTBEHHbIN 3a BbiNyCcK E. B. CuHdpAkosa
PepakTtop O. C. Masbiwesa
XynoxecteeHHoe ocopmnenune T. B. Iaywkosa
KomnbloTepHas BEPCTKA U TEXHUYECKOE peAakTUpoBaHue 3. B. Anekceesa
Koppektop O. H. J/leoHosa
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