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BBegeHue

B 0byyeHMM XUMUM BONbLIOE 3HAYEHME UMEET IKCMEPUMEHT . AHANM3UPYS pe3ynbTaThl NPO-
BEAEHHbIX OMbITOB, yyalmecs ybexaaTcs B TOM, YTO T€ UAU WHble TEOPeTNYeCKUe NpeacTaB-
NIEHNs COOTBETCTBYIOT MAM NPOTUBOPEYAT PEANbHOCTU . TONbKO OCYLLECTBAAS XUMUYECKUN IKC-
NePUMEHT MOXHO MPOBEPUTb AOCTOBEPHOCTb MPOrHO30B, CAENAHHbBIX HA OCHOBAHUW TEOPUU .
B npouecce 3kcnepuMeHTanbHOW PaboThl yyalmecs NpPMobPeTaoT ONbIT MO3HAHMA pPeasbHO-
CTW, SABNSIOWNIACS BaXHbIM 3TanoM (hOPMUPOBAHUS Y HUX YOeXLEHWA, KOTOpble, B CBOK Oye-
peflb, COCTABNAIT OCHOBY HAYYHOrO MUPOBO33PEHMS . Peanu3aumua yka3aHHbIX LEei BO3MOX-
Ha NPW OCHAWLEHNM WKONBHOMO KabUHETa XUMUU COBPEMEHHBIMU NpUbBopaMi n 0bopyaoBaHM -
eMm . B pamkax HauuoHanbHoro mpoekta «Obpa3oBaHue» 3TO CTano BO3IMOXHbIM HBnarogaps
CO3/aHnI0 B 0bL,e0bpa3oBaTe/IbHbIX OPraHWU3aLMsX, PAcrnoNOXeHHbIX B CEbCKON MeCTHOCTM
W MasbiX ropoAax, LeHTPOB 06pa30BaHNA CTECTBEHHO-HAYYHOW N TEXHOMOrMYECKOW Hanpas-
NeHHocTen «ToYkM pocTa» . BHeapeHue 3Toro 060pyA0BaHNS NO3BONUT KAYECTBEHHO U3MEHUTD
npowuecc obydeHns Xumum . KonmyecTBeHHbIE 3KCNEPUMEHTBI MO3BONAT NOJyYaTb LOCTOBEPHYIO
NHMOPMALMIO O MPOTEKAHMN TEX UMW MHBIX XMMUYECKUX MPOLLeccax, 0 CBOMCTBAX BeLLeCTB . Ha
OCHOBE MOJYYEHHbIX IKCMEPUMEHTANbHBIX [AAHHBIX 0DyYyaeMble CMOTYT CaMOCTOSTENbHO [e-
natb BbIBOAbI, 0606WaTh Pe3ynbTaThl, BbISBASTL 3aKOHOMEPHOCTH, YTO OAHO3HAYHO OyAeT cno-
CODCTBOBATL MOBLIWEHWNI0 MOTUBALMI OOYYEHNS WKONbHUKOB .

LleHTpbl 06pa3oBaHMs €CTECTBEHHO-HAY4YHOW HAMpaBNeHHOCTM «Toyka POCTa» CO3AaHbl
C LeNbl pa3BuTMS y 0byyaloLMXCa ecTeCTBEHHO-HAYYHOM, MaTeMATUYeCKON, MHHOPMALLMOH-
HOW rPaMOTHOCTM, (OPMUPOBAHMA KPUTUYECKOrO U KPeaTUBHOMO MblLUIEHUS, COBEPLIEHCTBO-
BAHWS HABbIKOB €CTECTBEHHO-HAYYHOW HAMpPaBNEHHOCTM, a TaKXe ANA NPAKTUYECKOW oTpaboT-
KM yyebHOro matepuana no yyebHoiM npeametam «dusmka», «Xumua», «bnonoruay .

Llenb u 3apgaumn

+ Peanu3aums oCHOBHbIX 06lLe0bpa3oBaTe/ibHbIX NPOrpaMM MO y4ebHbIM MpeameTam
€CTEeCTBEHHO-HAYYHOW HAMPaBNEHHOCTH, B TOM YMC/IE B paMKaX BHEYPOYHOWN [EeATEeNbHO-
CTK obyvaroWmnxcs;

+ pa3paboTka ¥ peanu3auma PasHOYPOBHEBBIX AOMOJHUTENbHbIX 06LLE0OPA30BATENbHBIX
NporpamMm ecTecTBEHHO-HAYyYHOI HAMPaBNEHHOCTH, a TaKXe UHbIX NPOrpaMm, B TOM YMC-
ne B KAHUKYNSPHbIA Nepuoa;

+ BOBJIEYEHME YYaLLMUXCS W NeJarornyecknx paboTHUKOB B MPOEKTHYIO AEATENbHOCTD;

+ OpraHu3auua BHey4yebHOM AeATENbHOCTU B KAaHWUKYNAPHBIA Mepuoa, pa3pabotka u pea-
NN3aLMs COOTBETCTBYIOLWMX 06pa30BaTe/IbHbIX NPOrpaMmM, B TOM YUC/Ie ANS narepei, op-
raHM30BaHHbIX 06PA30BaTENbHBIMU OPTraHN3aALUAMI B KAHUKYNSPHBIA NEPUOA;

+ TOBbIWEHNE NPOHECCHOHANBHOMO MAaCcTEPCTBA NeJarornyecknx paboTHUKOB LEHTPa, pe-
ann3yloLWmx OCHOBHbIE 1 AOMONHUTENbHbIE 06LIE0bPa30BaTENbHbIE MPOrPAMMBI;

Co3paHue LieHTpa «Toyka pocTa» npejnonaraet pa3suTne obpaszosaTeNbHON UHHPACTPYK-
Typbl 06le0bpa3oBaTeNbHON OpraHW3aLnM, B TOM YUC/Ie OCHalleHue oblieobpa3oBaTeNbHOM
opraHusauuu:

. 0b0pyAOBaHMEM, CPEACTBAMU 0BYYEHNS 1 BOCMUTAHMA NS U3YyyeHUA (B TOM 4MCie 3KC-
NepUMeHTaIbHOr0) NpeaMeToB, KYPCOB, AUCLUNAWUH (MOAY/NEN) ecTeCTBEHHO-HAayYHOM
HanpaBNeHHOCTU MpK peanu3aLuiu OCHOBHbIX 00Weobpa3oBaTesbHbIX MPOrpaMMm U Ao-
NOSHUTENbHbIX 06lWeobpa3oBaTesibHbIX NPOrpamMM, B TOM uucie Ans pacliMpeHus co-
AepXaHna yuebHbIX npeaMeToB «dn3nka», «<XumMus», «<bnonoruas;
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+ 0bopyaoBaHMeM, CpeLCTBAMM 0DyYeHMs M BOCMUTAHMUA AR peanu3auny nporpamm Ao-
NONHUTENbHOrO 0OPa30BaHMSA €CTECTBEHHO-HAYYHON HAMpPaBAeHHOCTH,;

+ KOMMbIOTEPHbLIM 1 UHbIM 0OOPYAOBAHNEM .

MpodunbHbIM KOMNAEKT 000PYAOBAHMS MOXET ObiTb BbIOpaH Ans obuieobpa3oBaTeNbHbIX
OpraHu3auuin, UMELMX Ha MOMEHT CO3AaHNA LeHTpa «Toyka pocTa» Habop cpeacts obyye-
HUA 1 BOCMWTAHWA, NOKPbIBAKOWMIA CBOUMU (DYHKLMOHANbHBIMU BO3MOXHOCTAMW Ba3oBble NO-
TPEOHOCTU NpK U3yYeHUM yuyebHbiX npeamMeToB «dusnkar», «Xumus» u «bnonorus» .

MepeyeHb, MUHUMANLHO HeobXxoAMMble (YHKLWOHANbHbIE W TeXHW4Yeckue TPeboBaHUA K
MWHUMaNbHOE KONNYeCTBO 000OPYAOBAHMS, PACXOAHBIX MaTepuanos, CPeAcTB 0byyeHns 1 BOC-
NMUTAHMS A9 OCHALLEHMS LeHTPOB «TOYKa poCTa», OnpenenaloTcs PernoHanbHbIM KOOPAKHA -
TOpOM € Y4éToM MpumepHOro nepeyHs 060pyAoBaHMS, PACXOAHbIX MAaTepuanos, CPeAcTB 0by-
YEHWA M BOCMUTAHMS LNA CO3L4aHMA M obecrneyeHMs (QYHKLWUOHWPOBAHMUS LLEHTPOB 0bpa3oBa-
HUS eCTEeCTBEHHO-HAayyHOW HanpaBNeHHOCTM «Toyka pocTa» B 0b6uLe0bpa3oBaTe/bHbIX
OpraHu3aumax, pacnonoXeHHbIX B CENbCKOW MECTHOCTYU M MabiX FOPOAAX .

MpodunbHbIi KOMNAEKT obopynoBaHua obecneymsaeT 3hhekTUBHOE AOCTUXEHWE obpa-
30BaTe/IbHbIX PE3YNbTATOB 0OYYAOWMMUCA NO NPOrpaMMam ecTeCTBEHHO-HayYHON HanpaBaeH-
HOCTM, BO3MOXHOCTb YryONEHHOIO M3Yy4YeHNs OTAENbHbIX NPeLMEeTOB, B TOM yucie ans dop-
MUPOBAHMS N306PeTaTENbCKOrO, KPEATUBHOIO, KPUTUYECKOrO MbILWNEHNS, Pa3BUTUA BYHKLMO-
HaNbHOW FPAMOTHOCTK Y 0DOYYaloLLMXCA, B TOM YACNE €CTECTBEHHO-HAYYHON N MaTEMATUYECKOM .

IKCNEPUMEHT SBNAETCA NCTOYHUKOM 3HAHMWIA U KPUTEPUEM UX UCTUHHOCTYW B Hayke . KOH-
LLenuns CoBpeMeHHOro 0bpa3oBaHuMs NoApa3yMeBaeT, YTo B y4ebHOM 3KCMepuMeHTe BeAyLLYHO
PO/b AOJIKEH 3aHATb CAMOCTOATENbHbIA UCCNEA0BATENbCKUI YYEHUYECKUIA IKCMEPUMEHT .
CoBpeMeHHble 3KCNepUMEHTaNbHbIE UCCIEA0BAHNUA MO XUMUK YXKe TPYAHO NPeaAcTaBuTb be3
NCNONb30BAHNA HE TONbKO aHANOrOBbIX, HO U LM(POBLIX N3IMEpPUTENbHbIX Npubopos . B depe-
panbHoM locyaapcTeeHHoM ObpasosatenbHoMm CtaHaapTe (rOC) nponucaHo, YTo OAHUM U3
YHUBEPCA/IbHbIX Y4ebHbIX LeiCTBUI, NpuobpeTaembiX yyawmMMmUca, AOMKHO CTaTb YMEHUe
«MPOBELEHNS OMbITOB, MPOCTbIX 3KCMEPUMEHTANbHbIX WCCNELOBAHMIA, MPAMbBIX U KOCBEHHbIX
N3MEPEHNUI C UCMO/b30BAHMEM AHANIOTOBbIX U LU(POBLIX M3MEPUTENbHBIX NPUOOPOBY .
YyebHbIN 3KCMEePUMEHT MO XUMWUWU, NMPOBOAWUMBIA HAa TPAAWLMOHHOM 0bopymLoBaHMU, be3
npUMeHeHns LN poBbIX NabopaTopuil, He MOXET NMO3BONUTL B MONHOW MEpPe PEewMTb BCE 3a-
AAYN B COBPEMEHHOM WKONE . ITO CBA3AHO C PALAOM NPUYMH:
+ TPAAMLMOHHOE WKONbHOE 060PYAOBAHME M3-33 OrpaHMYEHMA TEXHUYECKMX BO3MOXHO-
CTeN He NO3BO/IAET NPOBOAUTL MHOTME KONIMYECTBEHHbIE NCCNELOBAHNS;

+ ANNTENbHOCTb NPOBEAEHUA XMMWUYECKUX UCCNeAO0BAHMIA He BCerha Cornacyercs ¢ Anu-
Te/IbHOCTbI0 YYeOHbIX 3aHATUN;

+ BO3MOXHOCTb MPOBEALEHUS MHOMUX UCCIEeL0BAHUNA OrPAHNYNBAETCS TPEOOBAHMAMMN TeX-
HWKKU 6€30NacHOCTU U Ap .

Lndposas nabopaTopua NOAHOCTbIO MEHAET METOAMKY W COLEpXaHWe 3KCnepUMeHTab-
HOM AeSTeNbHOCTM U pellaeT BblenepeyncieHHbie npobnembl . WKWpokuiA cnekTp AaTunkoB
NO3BONIAET YYaLLMMCA 3HAKOMUTLCA C MapaMeTpaMu XMMUYECKOrO 3KCNepUMeEHTA He TONbKO Ha
KaYeCTBEHHOM, HO M Ha KOJWNYeCTBEHHOM YypoBHe . Lincdposas nabopaTopua no3ponseT BecTu
LANNTENbHbIN 3KCNEPUMEHT AaXe B OTCYTCTBME IKCMEPUMEHTATOPA, a YacToTa UX M3MepeHMil
HeNOZBNACTHA Y€/I0BEYECKOMY BOCMPUATUIO .

B npouecce ¢opMUpOBaHWS IKCMEPUMEHTANbHBIX YMEHWUIA YYeHUK 0byyaeTca npeacTas-
NATb MHGopPMaLMio 06 nccnefoBaHUN B YETbIPEX BUAAX:

+ B BepbaNbHOM: OMUCHIBATb IKCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOZENb 3KCMNEPUMEHTA,

(UKCMpPOBATb BHUMAHME HA N3MePAEMbIX BENMYMHAX, TEPMUHONOMUN;,
+ B TabNYHOM: 3aNONHATbL TabAWLI AAHHBIX, NeXaWMX B OCHOBE MOCTPOEHUS rpadukos
(NpW 3TOM Y yyawmxca BO3HMKAET NePBUYHOE NPeACTABNEHNE O MACWTabax BENUYMH);
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+ B rpauyeckoM: CTpouTb rpadmkn No TabAWYHbIM AAHHbBIM, YTO AAET BO3MOXHOCTb Me-
pexoAa K BbIABMXEHMIO TMMNOTE3 O XapakTepe 3aBUCUMOCTM MEexXAy BennymHamu (npw
3TOM YYyuTe/b MOKa3blBaeT MPEMMYLLECTBO B BU3ya/M3aLLMM 3aBUCUMOCTEN MEXAY Benu-
YMHAMM, HAMNALHOCTb U MHOTOMEPHOCTD); B BUAE MATEMATUYECKUX YPABHEHWIA: AABaTh
MaTemMaTNyeckoe OnMcaHue B3aWMOCBA3M BEIMYMH, MaTeMaTMyeckoe 0bobuieHme.

MepexoA OT KaXZOro 3Tana NpencTaBneHUs MHOOPMALWM 3aHUMAET AO0BOSLHO 0ONbLIOK
NMPOMeXyToK BpeMeHW. B 7—8 knaccax 3ToT npouecc HeobxoauM, HO B CTapLWMX Kaaccax
MOXHO DObl10 Obl 3TO BpeMs MOTPATUTL Ha pelleHMe bonee BaXHbIX 3a4ay. B 3ToM nnaHe umd-
poBble NabopaTopun CyLWEeCTBEHHO 3KOHOMSAT BPeMA. 3TO BPeMS MOXHO MOTPATUTb COMACHO
oroC Ha popmupoBaHME MCCNELOBATENLCKMX YMEHUN YYaLLMXCA, KOTOPbIE BbIPAXAKTCA B
cCnepynumx 4encTBuaXx:

+ onpepneneHune npobnemsl;

* MOCTAHOBKA MCCef0BaTENbCKON 3a4auM;

« NJAHMPOBaHWE pelleHuns 3a4auu,

+ MOCTPOEHUE MOLEenen;

« BbIABWXEHWE TUMOTE3;

« JKCMepuMeHTanbHaA NpoBepka runoTes;

+ aHaM3 AaHHbIX IKCNEPUMEHTOB N HAbNOAEHWIA;

« (opMynupoBaHme BbIBOLOB.

MocneaHue rofbl y yyalmxcs HabnLaeTca HU3Kas MOTUBALMA N3YYEHUA eCTeCTBEHHO-Ha-
YYHbIX AMCLMUNINH U KaK CNeACTBME NafileHNe KayecTBa 0bpa3oBaHus.

MocTaBnsemble B WKOMbI COBPEMEHHbIE CPeACTBA 0DyyeHMs, B paMkax npoekta «Toyka po-
CTa» COLEPXAT KaK Y& XOpOoLWo W3BeCTHOe 000pyLOBaHME, TaK U MPUHLMMUANBHO HOBOE. 3TO
undposble 1abopaTopum 1 faTYNKOBbIE CUCTEMbI. B 0CHOBY 0bpa3oBaTenbHOW NporpaMMmbl 3a-
NIOXEHO MpPUMEHeHWe UNhPOBbLIX nabopaTopuin. TemaTnka NPeAnoXeHHbIX 3KCNEPUMEHTOB,
KOJIMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYPE NPUMEPHOW 00pa3oBaTesIbHON NPOrpaMMmbl
no Xxumuu, copepxaHuto depepanbHOro rocyfapCTBEHHOro 06pa3oBaTeNbHOr0 CTaHAapTa
(®roC) cpepHero (nonHoro) obuiero obpasoBaHua.

PaccMOTpeHHble B MOCOBMM OMbITHI NPOWAK WNPOKYI0 anpobaumnio. MHOFONETHAS NpaKkTu-
Ka MCNOMb30BaHUA XMMUYECKMX npubopos, LJ1 B WwKone nokasana, YTo COBPEMEHHbIE TEXHU-
yeckme CpeacTBa 0byyeHWs HOBOTO MOKOMEHWS MO3BONAIOT LOOUTLCA BbICOKOrO YPOBHS YCBO-
eHua yyebHOro mMatepuana, yCTOMYMBOro PoCTa MO3HABATENbHOIO MHTEPECa LIKOMbHUKOB, T.€.
npeofoneTh Te NPobaeMbl, 0 KOTOPbIX TaK MHOIO FOBOPAT, KOFAA PeYb 3aXOAUT O COBPEMEH -
HOM LIKO/JIbHOM XMMWUYECKOM 0bpa3oBaHUM.

[laHHOe MeTOoAMYecKoe nMocobue afpecoBaHO YUUTENAM XUMUK, KOTOPbIE peanusyloT obpa-
30BaTe/bHble NPOrpaMMbl C UCNOb30BaHUEM 060pyA0BaHNS «TOYKA POCTax.
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OCHOBHbIE MOHATUA U TEPMUHDbI

B MeToAMYeCKOM MOCOBMM MCMONb3YIOTCS CeAyoWNe NOHATAS U TePMUHDI:

Touka pocma — 370 (hefepanbHas CeTb LEHTPOB 0bpa3oBaHMsA LuUdpPOBOro, ecte-
CTBEHHO-HAYYHOr0, TEXHWYECKOr0 U NYyMaHUTapHOro npoduna, opraHM30BaHHaA B paM-
kKax npoekta «CoBpeMeHHas WKonax.

Lugpposasa (komnbiomepHasa) nabopamopus (L/1), nporpaMMHO-annapaTHbI KOM-
MAeKc, AaTYMKOBAA CMCTEMA — KOMMEKT yyebHOro 0bopyAoBaHMS, BKAOYAKOWMIA W3-
MepuTeNbHbIN BNOK, MHTepdenc KOTOPoro No3BosseT obecneymsaTb CBA3b C NEPCO-
HaNbHbLIM KOMMbIOTEPOM, U HAOOP AATYMKOB, PEFUCTPUPYIOLLMX 3HAYEHUA Pa3/IMYHbIX
(PU3MYECKNX BENUNYNH.

AMXP — annapaT Ans NPOBeAEHUS XUMUYECKUX pPeakuui C TOKCMYHbIMM ra3aMu u na-
paMu, 3aMKHYTbIX HA MOrIOTUTENb.

baHa KoMbuHUpoBaHHAA NpefHa3HAaYeHa AN HarpeBa CTEKAAHHbIX U dhapdhOopoBbIX
COCYL0B C peareHTaMu A0 onpenenéHHON TeMnepaTypbl B 3aBUCUMOCTM OT TEMIOHOCH -
Tens. B kauecTBe TenNOHOCUTENS BbICTYNaeT Boja (BoadHas baHs), peyHol necok (ne-
COYyHas baHs), cneunanbHbie XnAKocT ( Hanpumep, MacisHas baHs).

Mpubop dna nonyyeHusa 2azos (npubop KuprowkKuHa) — npocTeniwumn npubop ansa
nosyyeHuns HeboMbWOro KoANYecTBa ra3os. BuinyckaeTcs B AEMOHCTPALMOHHOM U yye-
HUYECKOM BapuaHTax.

Cocyd /laHdonbma (Npobupka ABYXKONEHHAA) — NpeACTaBAsSeT cobon ABe CnasHHbIe
noA onpenenéHHbIM YrnoM npobupkn ¢ 0AHUM ropioM. MNpuMeHseTcs Ans LeMOHCTPALUM
3aKOHa COXPAHEHMNS MACChbl BELLECTB B XMMUYECKMUX peakLmax.

Mewanka MmazHumHaa — YCTpOﬁCTBO Ana nepemelinBaHuns XUAKOCTEW, C MOMOLLbIO
BpalaloLLeroca B MarHMTHOM noJjie AKopA.

KpaTkoe onucaHue noaxoAoB K CTPYKTYpPUPOBAHMIO MaTepuasoB

B obpa3osatensHoit nporpamme (OI) npeacTasneHbl cneayolme pasnensl:

1.
MUW.

Nowvhkwh

MeToAbl M3yyeHMA BeweCcTB N XUMUYECKUX ABNEHUN. 3KCI’I€pVIM€HTa)'IbeIe OCHOBbI XWN-

MepBOHAYaNbHbIE XUMUYECKMNE MOHATUS.

PacTBopbl.

OCHOBHbl@ KNacCbl HEOPraHWYeCckMX COeaUHEHUN.

Teopus 3NeKTPONUTMYECKON ANCCOLMALMUN.

XUMuyeckume peakuuu.

XuMuyeckne 3nemeHTbl (CBOMCTBA METANIOB, HEMETA/IZIOB U UX COEANHEHUN).

B OCHOBY BblAeNneHMa Takux pasfesioB 3a/0xeH XUMUYECKUIA JKCNEPUMEHT, TPpaAULUNOHHAA
cMcTeMa M3yvyeHua Xumunin. OcHoBHOM q)OpMOVI yLI€6HOl7I AEeATeNbHOCTU ABNAETCS XMMMUYECKUN
JKCMEePUMEHT, I'IpOBO,EI,VIMbIVI B BUAE na60paToprlx, MPaKTU4YeCKnX pa60T " ﬂ,EMOHCTpaLLVIVI.
LI,EMOHCTpaLI,VIOHHbIIZ JKCNEepUMEHT NpoBOANTCA B TOM Cnyvyae, €CJiv OH OonaCeH ANA BblNOHE -
HUA yYalUMunca nnum NMEeILLNNCS np|/|60p npencrtasieH B eAUHCTBEHHOM 3K3eMnnape.
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[na m3yyeHus npeameTa «XMMUA» HA 3Tane OCHOBHOro 0b6wero obpa3oBaHWs OTBOAMUTCA
140 yacos:

8 knacc —70 yacos;

9 knacc —70 vacos.

[laHHas obpa3osaTesibHaA NporpaMma 0becrneymBaeT yCBOEHUE YYaLLMMUCA BAXKHENLLNX
XUMWUYECKUX 3aKOHOB, TEOPWIA W MOHATWIA; OPMUPYET NPeacTaBNeHNEe O POIU XUMUN B OKPY-
KaoWeM MUPE W XKU3HK YesoBeka. [py 3TOM OCHOBHOE BHUMAHME YAENAETCA CYWLHOCTU XUMM -
YeCKUX peakLuii U METOAAM X OCYLLECTBIEHMS.

OLHWUM U3 OCHOBHBIX MPUHLMUMOB MOCTPOEHNUS MPOrpaMMbl ABNSETCA MPUHLMUN LOCTYMNHO-
CTW. JKCMEpPUMEeHTaNbHbIE LaHHbIE, MONYYEHHbIE YYALNMUCS NPU BLIMONHEHUN KONUYECTBEH-
HbIX OMbITOB, MO3BONAIOT YYaLLUMCA CAMOCTOATENLHO AeNaTh BbIBOAbI, BbISBAATH 3aKOHOMEp-
HOCTW. TT0AXO0Abl, 3aI0XEHHbIE B COAEPXaHWE NPOrpaMMbl Kypca, CO34al0T HeobXOANMbIE YC-
NOBUS ANS CUCTEMHOMO YCBOEHMS YYalMMUCA OCHOB Hayku, Ans obecneyeHus pa3BMBAIOLLErO
N BOCMWTHIBAIOLLETO BO3MEACTBMA ODyYyeHWUs Ha NNYHOCTL Yyyauierocs. dopmupyembie 3HaHMUA
LOMKHBI CTaTb OCHOBOW CUCTEMbI YOEXAEHUN WKONbHIUKA, LEHTPaNbHbIM SAPOM €ro HayyHoro
MWPOBO33pEHMA.
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OnucaHue MaTepuasibHO-TEXHMYECKON 6a3bl LeHTpa

«Touka pocTa>», UCNOJIb3yeMoro A1l peain3auum
o6pa3oBaTesibHbIX NPOrpaMM B paMKax
npenogaBaHUA XMMUMH

MaTepnanbHO-TexHWYeckas b6asza LeHTpa «Toyka pocTa» BKAOYAeT B Cebs COBpeMEeHHbe U
knaccuyeckue npubopesl. MocnefHne NPoWAN MHOrONETHIOW anpobaLmio B WKOAE M NOMYYUIu
npu3HaHue y yuyutenein xumuu. K HUM OTHOCATCA: Npubop ANA LEMOHCTPALWUM 3aBUCUMOCTY
CKOPOCTM peakLun OT pa3NnyHbiX GaKTOPOB, annapat 414 NPOBeAEeHUS XMMUYECKUX peakLuid,
Npnuoop ANS OMbITOB C 3NEKTPUYECKMM TOKOM, NPMOOP ANA U3YYeHWUA COCTaBa BO3AYXa M MHO-
re gpyrue. YumTbiBas NpaKTUYeCKUii OMbIT NPUMEHeHUs LAHHOrO 0OOpPYAOBAaHMSA Ha YpoKax
XUMUK, Mbl BAANUM NULWb KPaTKoe onucaHne npubopos. OCHOBHOW aKLLEHT CAenaeM Ha onuca-
HUW LM POBbIX N1AOOPATOPUI U UX BO3MOXKHOCTAX.

LYugpposasa (komnoiomepHasa) nabopamopua (L/1), nporpaMMHO-annapaTHbI KOM-
NneKc, AATYMKOBAA CUCTEMA — KOMMIEKT yyebHOro 0b60pyAoBaHMSA, BKAKOYAIOWNIA U3-
MepuTeNbHbIN BNOK, MHTEPdENC KOTOPOro No3BonseT obecneymsaTb CBA3b C NEPCO-
Ha/bHbIM KOMMbIOTEPOM, W HABOpP AATYMKOB', PErMCTPUPYIOWNX 3HAYEHUS PA3NNYHbIX
(PU3MYECKUX BENUNYNH.

Jlam4uk memnepamypbi NJ1amuHoBbIl - NPOCTOW U HAAEXHbIW AATYMNK, NpeaHa-
3HaueH ANs M3MEepeHua TeMnepaTypbl B BOAHbIX PAacTBOpPAX M B ra3oBbix cpepax. Mmeet
Pa3/IMYHbIA Anana3oH uamepeHun ot -40 go +180 oC. Tex-
HUYECKME XapaKTePUCTUKN AATYMKA YKa3aHbl B WHCTPYKL MM
Mo 3KCcnayaTauuu.

Jamyuk memnepamypbl mepmonapHbil NpeAHa3HayeH
Aana mamepenuna temnepatyp o 900 oC. Mcnonb3yeTca npu
BbINOJIHEHWUM PAbOT, CBA3AHHBIX C U3MEPEHUEM TemnepaTtyp
NAaMeHW, NNABNEHUA U PA3NIOXEHNS BELLECTB.

Adamyuk onmudeckol nsiomHocmu (KONOPUMETP) -
npefHa3HayeH Ans M3MepeHWs ONTUYECKOW MJIOTHOCTY
OKpaleHHbIX pacTBopoB (puc. 1). Ncnonb3yeTca npu usyye-
HuM Tem «PacTBopbl», «CKOPOCTb XMMUYECKUX PeAKLLUIA»,
onpeaeneHnMy KOHLEHTPALMN OKPALIEHHbIX NWOHOB MK CO-

Puc. 1. laTumk ontuye- eAVNHEeHWN.

CKOM MNIOTHOCTM: 1 — B komMnneKT BXOAAT AATYNMKM C PA3ANYHONM ANMHON BOMH MO~
LERIE (U1F) HOBEIY, & — NYNPOBOAHMKOBBIX NCTOYHMKOB CBeTa: 465 u 525 HM. O6b-
KIOBETA ANIA NICCNEAYEMOTO &\ kioBeTbl COCTaBNAET 4 M/, ANNHA ONTUYECKOFO NYyTH —

BelLecTBa 10 um

1 |_|0,£l,p06HbIe XaPaKTEPUCTUKN AaTYNKOB, METOANKHN HaCTDOIZKM MU npasuna pa60TbI MOXHO HaWTK

B KHUre «/cnonb3oBaHue LnUhPOBLIX 1abopaTopuin Npu o0byyeHUn Xxumum B cpefHen wkone». (M.: bu-
HoM. JlabopaTopus 3HaHuu, 2014. — 229 c.)
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Jamyuk pH npegHa3HayeH ANA M3MepeHus BOAOPOAHOro nokaszatens (pH). B HacTosa-
LLee BpeMs B WKOJY NOCTYNaKT KOMOMHUPOBAHHbIE AATYMKU, COBMELLAIOLLNE B cebe
CTEKNAHHBIN NEKTPOA C 3NEKTPOAOM CPaBHEHWA, YTO AenaeT paboTy Mo M3MepPeHuto
BOAOPOAHOro nokasarens bonee komhopTHON. lnana3oH namepenun pH ot 0—14.
Wcnonb3yeTca ana usmepeHua BOLOPOLHOrO NokasaTess BOAHbIX paCTBOPOB B pasfiny-
HbIX NCCNEeA0BAHMAX OOBEKTOB OKPYXKalOLWEN Cpeabl.

Jamyuk 3nekmponpogodHocmu npefHa3HAYeH AA U3MePEHUs YAEeNbHON 3NeKTPo-
NPOBOAHOCTN XUAKOCTEN, B TOM YMC/IE M BOLHbIX PACTBOPOB BELLECTB. [PUMEHSETCS npw
U3YYEHUN TEOPUM INEKTPONUTUYECKON AMCCOLMALNN, XAPaKTEPUCTUK BOLHbIX PAacTBOPOB.

Jamyuk xn10pud-uoHo8 VCNONb3yeTCas ANA KONIMYECTBEHHOrO ONpefeNneHns copep-
XaHWA MOHOB XJIOPa B BOAHbIX pacTBOPaX, NOYBE, NPOAYKTAX NUTAHMA. K AaTumky noa-
KntoyaeTca MoHocenekTusHbIA anekTpod (MC3) (pabounn anekTpoa), noTeHUMan KOTo-
POro 3aBUCUT OT KOHLEHTPaLMW OMpenensemMoro WOHa, B AAHHOM CNyyae OT KOHLEHTpa-

umum aHuoHos Cl'. MoTteHuman UCI onpepenaoT OTHOCUTENbHO 3N1€KTPOAA CPABHEHMS,
KaK npaBnio, X10pcepebpaHoro.

Ha pucyHke 2 noka3aHa obwas cxema mcnonb3osaHma UC Konuyec HQro onpec
AeNeHnNa KOHLeHTpaLum élKTI/IuI:?.I'HOCT PA3/INYHBIX NOHOB: 8I “’?\fo 1,1\”_'3 EB% 8CHO I-P on

KOMNOHeHT noboro NC3 — membpaHa, KoTopas pa3fenfeT BHYTPEHHWI PacTBOP C MOCTOAH-
HOW KOHLEHTpauuel onpeaensiemMoro WoHa U Uccneayembin pacTBop, a Takke CNYXWUT cpepn-
CTBOM 3/1€KTPONIUTUYECKOTO KOHTAKTa Mexnay Humu. MembpaHa obnasaeT MOHOOOMEHHbIMM
CBOWCTBAMM, NPUYEM MPOHMULAEMOCTb €€ K MOHAM Pa3HOro TUMA pPa3nuyHa.

£ Puc. 2. YcTaHoBKa Ans onpegene-
HUS KOHL,EHTpaLUN (aKTUBHOCTM)
XNopua-noHoB B pacteope. A: 1 —
KOpMyC Aatynka AnA onpeseneHus
Cl'-noHoB; 2 — pa3bém Micro USB
ANA NOAKNIOYEHUA K KOMMbIOTEPY;
3 — pa3bvém BNC ana nogkntove-
HUs paboyero 3nekTpoaa; 4 —
pa3beéM ANA MOLK/IOYEHUA 3eK-
TpogAa cpaBHeHua. b: 1 —mnoHoce-
NEKTUBHBIN 31eKTPoZ (pabounii
3NEKTPOA); 2 — INeKTPOA, CpaBHe-
HUA (XNOpCcepedpsHbIA INeKTPOL);
3 — MarHuTHas Mewanka; 4 —
AKOPb MAarHUTHOW MeLaKK

3anpeuaeTcs TporaTh MeMbpaHy 31eKTPoAa NanblUamu U NPUBOAUTL €€ B CONPUKOCHOBE -
HUe C TBEPAbIMU NOBepXHOCTAMU. Mpu xpaHeHun WUCI uyyBCTBUTENbHAA YacTh AaTdynka (Mem-
BpaHa) JoMKHa ObITh 3alLMLLEHA CeLManbHbLIM KONNaykoM. He aonyckaeTca MCNonb30BaTh
3N1€KTPOAbl C NOSMMEPHON MeMbpaHOW B cpeaax, Coaepxallux neTyyne BelecTsa WM opra-
HUYeckue pactBoputenn. He cneayeT ncnonb3oBath MCD B CUbHBIX OKUCAUTENSX. OnuTens-

2 AKTUBHOCTb MOHOB @ — 3 heKTUBHAA (KAXYLLAACS) KOHLEHTPALUA C YYETOM PA3INYHbIX B3aU-
MOZLENCTBUII MEXAY MOHaMK B pacTBope. [okasaTenb akTUBHOCTU pa = -lga. MoHsTHe bbinO Npeano-
*eHo B 1907 r. aMepuKaHCKUM yuéHbiM I JIblONCOM Kak HOBas nepeMeHHas, NPUMeHeHUe KOTOPON BMe-
CTO KOHLLEHTpALMN NO3BONAET UCNO/b30BATb A7 ONUCAHUS CBOWCTB PeanbHbIX PACTBOPOB OTHOCUTENb—
HO NPOCTble YPABHEHWNS, NOMYYEHHbIE ANA NAEANbHBIX CUCTEM.
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Hoe HaxoxzaeHue MCI B pacTBOpax Kpemkux KUCNOT UKW Lenoyeit NPUBOAUT K PE3KOMY U He-
obpaTMmMoMy COKpaLLeHMIo CPoKa CyXbbl IneKkTpoaa.

CnpaBOYHMK

Jamyuk Humpam-uoHos npejHa3HayeH AN
KONWNYEeCTBEHHOrO ONpeAeneHns HUTPATOB B pa3-
NINYHBIX 0OBEKTaX OKPYXKaloLWen Cpenbl: BOAE,
oBOLAX, PPYKTaX, KONOACHbIX U3LENUAX U T. L.

Mukpockon yugposol npesHa3HAYeH ANS U3-
yyeHusa hopMbl KPUCTANIOB U HABNOAEHUS 33
POCTOM KpUCTaN/oB.

Annapam 014 nposedeHUA XUMUYeCKux pe-
akyud (AMXP) npefHasHayeH Aas NONyyeHus
W LEMOHCTPALMU CBOWUCTB TOKCMYHLIX MApPOB M
ra3oB. JTU BeLL,eCTBA MOJyYyalTcs B Konbe-
peakTope, U Npu HarpesaHun (unu 6e3 Harpesa-
HMA) ra3006pa3Hble BelwecTBa MPOXOAAT yepes
MOrnoTUTENbHbIE EMKOCTM (HacafZku) C pacTBO-
paMn peareHTOoB, BCTYMAKOT C HUMU B PeakLuio
(puc. 3). N36bITOK ra3a nornowWwaeTcs XMAKUMH
M TBEPALIMU peareHTaMm, a Takxe akTUBUPO-
BaHHbIM yrném. Annapar vale BCero Mcnonb3y-
0T AN NONYYeHMA U AEMOHCTPALNUN CBOWCTB
XN0pa, CepoBOA0POAaA.

1 puc. 3. Annapat A8 NpoBeAeHNs XUMUYECKIUX pe-
akuun (AMXP): 1 — pByropnasa konba-peaktop;

2 — [enuTeNnbHaa BOPOHKA ANs paboTbl C TOKCMY-

\ HbIMW BELLECTBAMM, NO3BONAET 400aBNATh HEOOXO-
AMMOE KONMYeCTBO XUAKOrO peareHTa B peakL,uoH-

HYI0 CMeCb, He Lonyckasa pasrepmeTusaLun npnbo-

pa; 3 — EMKOCTU (HAaCaAKW) ANS XMAKNX peareHToB

(nornotuTenei); 4 — Konnaku; 5 — EMKOCTb
(Hacamka) Ans Cbinyymx peareHToB

Mpu NpaBuAbHOI KCMIyaTaluu npubopa AeMOHCTPaLMs CTaHOBMTCA ya0bHOW M Be3onac-
HOW. Ha npoBeaeHne OnNbITOB TPATUTCA 0KOMO 3—6 MUH. XopoLas BU3yaNbHOCTb ABNAETCS
NPeMMyLLeCTBOM 3TOro npubopa. Tak Kak Npu LEMOHCTPALUM OLHOBPEMEHHO MPOXOAAT He-
CKO/MbKO peakLWid, BAXHO NMPaBUIbHO OPraHNW30BaTh HabMOAEHMS YYyalWMMUCS 3a MpPOTeKal-
WwumKu npoueccamu. LlenecoobpasHo 3anucath Ha JOCKe Ha3BaHWUA UNU GOPMYNbI PeareHTOB,
HaXOAAWMXCA B MOTNOTUTENbHBIX CKNAHKAX. [10 OKOHYAHWK OMbITA HYXHO CPABHUTb UCXOAHbIE
PACTBOPbI BELLECTB M Pe3y/bTaThl UX NPEBPaALLEHWIA.

ATXP MOXHO MPUMEHATb Ha pa3HbIX 3Tanax obyyeHUs - NPU M3yYyeHUU HOBOTrO MaTepua-
Na, MOBTOPEHUN U 3aKpenneHun, 0606LWeHN 1 cucTeMaTU3aLum 3HaHuiA yyaluxca. B 3asucu-
MOCTW OT Npoduna obyyaeMbix, Lenel ypoka, YPOBHS 3HAHMA YYallMXCa BO3MOXHbI Pa3NnyHbIe
BApWaHTbl MOCTAHOBKM 3KCNEpPUMEHTA U Bbibopa pearnpywlwmnx sewects. OAHAKO Npu n3yye-
HUW CBOWCTB BELLECTB He CNefyeT OrpaHMYMBATLCA TOMbKO IKCMEPUMEHTOM C UCMOJb30BAHNEM
ATMXP. MHOrMe AMAAKTUYECKME LenN MOTYT ObiTh AOCTUTHYTHI TONbKO LEMOHCTPALLMENA OMbITOB B
TpaAuLMOHHOW hopme.
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MpumeHeHne AMXP He orpaHWYMBAETCS BbILWEONUCAHHBIM 3KCnepumeHToM. Mpubop ynob-
HO MPUMEHATb NMPU AEMOHCTPALWKM CBOWCTB Auokcuaa asota (IV), meTunamuHa, bpoma, npu
(pPaKLMOHHOW NeperoHKyn HedTu. B Lenax 3kOHOMWUM BPEMEHN €ro MOXHO MCMOb30BATh MPU
“3y4YeHWM CBOMCTB yraekucnoro rasa. AMXP noaxoant ans nonyyeHus 6e3s80LHON a30THOM
KMCNoTbl, bpomMbeH30na, HUTPObeH30Na N APYTUX COEAUHEHUN.

lMpubop 0518 deMoHCMpayuu 3a8UuCUMOCMU CKOpO-
CMU XUMUYeCKUX peakyul om pas/iu4yHbIX pakmopos

NCNONb3YIT NPU U3yyeHun TeMbl «CKOPOCTb XMMNYECKOK
peakuun» n TennoBoro 3hdhekTa XMMUYECKUX peakLun.
Mpubop BAET BO3MOXHOCTb IKCMEPUMEHTAIbHO UCCEA0-
BaTb BIMSAHWNE HA CKOPOCTb XMMUYECKUX peakLnmn cnepyo-
Wwux HaKkToOpOB: NMPUPOAbl PearupyoLmx BeLLecTB, KOH-
LEeHTpPALMUM pearnpyowmx BewWeCTs, NAOWAAN FPAHULbI
paszena (a3 B reTeporeHHbIX cuctemax (MoBePXHOCTU CO-
MPUKOCHOBEHMA MEXAYy pearvupylowuMn BeLLecTBamim),
TemnepaTypbl, kKaTaamsaTopa, UHrMbuTOPA.

Puc. 4. MNpubop ana AeMOHCTPALLUM 3aBUCUMOCTUA CKOPOCTH

XUMUYECKNX peaklﬁmﬁ OT pa3nuyHbIiX GakTopos: 1 — NoAcTaB-
Ka; 2 — cocyabl JlaHponbTa; 3 — MaHOMeTpuYeckue Tpybku

Mpubop COCTOMT M3 MOACTABKM, HA KOTOPOW 3aKPEnieHbl ABE MaHOMETpUyeckune Tpyoku,
KOTOpble COeAMHAIOTCA C cocyaamu JIaHLONbTA C MOMOLLbI MNACTUKOBOW TPYbKM C npobkamu
(puc. 5). Mexay MaHOMeTPUYECKUMU TPyDKaMK Ha MaHenn HaHeCeHa lWKana AnA HabnwoaeHus
YPOBHA XUAKOCTU B Tpybkax. OKpalleHHOW XUAKOCTbIO MOXET ObiTh pacTBOp Nt060Oro Kpacu-
Tens B BOJE.

Munemka-do3amop — npucnocobneHune, UCnosb-
3yemoe B slabopaTopuu AnA OTMepuUBaHUA onpepe-
NEHHOro 06bEMA XMAKOCTU. MUNETKM BbIMYCKAKOTCS
NepeMeHHOro 1 NOCTOAHHOrO 0bbéMa. B komnnek-
Tbl 000PYAOBaHUA ANA MEAWLMHCKAX KNACCOB BXO-
AAT YAOOHble MUMNETKU-A03aTOPbl OAHOKAHAMbHbIE,
NO3BONSAIOWLME HACTPOUTb HEODXOAUMBIN 0OBEM OT-
bupaemoii XMAKOCTU B TPEX PasNUYHbIX AMana3o-
Hax (puc. 6). icnonb3oBaHWe COBPEMEHHbIX TEXHO-
NIOTMA U L,BETOBOM KOAWPOBKW AMANA30HA AO3MPO-
BaHMA [AET BO3MOXHOCTb KAyeCTBEHHO, TOYHO,
6e30MacHO BbINONHATL NUMETUPOBaHMe. [luneTku
MMEKT CMEHHblE NAACTUKOBbIE HAKOHEYHUKM.

Puc. 5. [lnneTkn po3aTopbl
OLHOKAHaNbHble NepeMeHHOro
obvéma: 1 — 110 mn; 2 —
100—1000 mkn; 3 — 10—100 mkn.
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baHa KoM6UHUPOBAHHAA NpejHA3HAYeHa ANA HarpeBa CTEKASHHbIX U hapdopoBbIX
COCYZO0B, Korza TpebyeTca Co3aTb BOKPYr HarpeBaemMoro CoCyAa paBHOMepHoe Temnepa-
TypHOe nose, u3bexaTtb UCMO/b30BAHNS OTKPLITOrO NAAMEHU U PacKaNEHHOM 3NeKTpuYe -
ckoWi cnupanu (puc. 7). Kopnyc KOMbMHMPOBAHHOW baHW caenaH u3 antoMuHua. Xua-
KOCTHas 4acTb KOMOUHNPOBAHHO BaHM 3aKPbIBAETCA KONbLAMM PA3IMYHOTO ANAMETPA.

Puc. 6. baHs koMbuHMpoBaHHAA nabopaTopHas. A — BoasHaa baHs. b — necyaHas baHs

s HarpeeaHus cocynoB fo 100 oC B kayeCTBe TEMIOHOCUTENS UCMONb3YIOT BOAY, KOrAa Tpe-
byeTcs co3pnaTh 6onee BbICOKYIO TeMnepaTypy NPUMEHSAIOT CONEeBble PACTBOPLI. TeNJOHOCUTENEM
MOXeT ObITb ranuepuH. OH obecneunsaeT uHTepBan TemnepaTyp oT 60 ao 180 oC. Bbiwe 3TOM
TemnepaTypbl FULEPUH HAYMHAET pa3naraTbCa W AbIMUTL. NS HarpesaHua Ao 6osnee BbICOKMUX
TeMnepaTtyp MCNob3ylT LUANHAPOBOE MAC/IO UM CUAMKOHOBOE. bonee be3onacHo MCNonb3o-
BaTb A1 HaNONHEHMS 6aHb CyXOM MeNKo3epHUCTbINM necok. OAHAKO NecoyHble baHu nporpesa-
l0TCA HEPAaBHOMEPHO. B COCTAB KOMMNNEKTA BXOAMUT CUTO A1 NPOCENBAHNA PEYHOMO Necka.

WcToyHnKoM Tenna Ana KOMOUMHMPOBAHHOW BaHU ABNAOTCA 3NEKTPUYECKME MAUTKW C 3a-

KPbITOW CMUPAJIbIO.
CnpaBoOYHMK
Mpubop 018 nony4yeHua 2a3o8 WCMONb3YeTCA A8 NONYYEHMS HEBONbLWMX KONMYECTB
ra3oB: BOAOPOZAA, KNCNOPOAA (M3 MePOKCMAA BOLOPOAA), YINEKUCIOrO rasa.

Puc. 7. MNpubop ans nonyyeHma u cobupanua rasos
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NpumepHas pabouas nporpaMMa nNno XMMUK
ana 8—9 knaccos € UCNOJIb30BaHUEM
o6opyaoBaHus LeHTpa «Touka pocra»

Ha 6a3ze ueHTpa «Touka pocTa» obecneynBaeTcs peanusauns obpasosaTenbHbIX MPOrpamm
€CTeCTBEHHO-HAYYHOW N TEXHONOrMYeCKOW HanpaBneHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMAMM 3aKOHOLATENbCTBA B chepe 0Opa3oBaHMA U C Y4ETOM pekomeHzauun depe-
panbHOro onepartopa yyebHoro npeameTa «<Xumus».

ObpasoBaTenbHas nporpaMma Mo3BONMAET WHTErpUPOBATb PEAsM3yeMble MOAXOAbI, CTPYK-
TYpYy W COAepXaHMe Npu OpraHu3aLnm obyyeHns xumun B 8—9 knaccax, BbICTPOEHHOM Ha ba-
3e N1060ro U3 AOCTYNHbLIX yyebHO-MeToAMYecknx komnnekcos (YMK).

Mcnonb3oBaHne obopyaoBaHua «Touyka pocTa» Npu peanmsauum gaHHon Ol nossonset
CO34aTb YCIOBUSA:

+ ANIS PaCIMpPeHUs COLEPKaHNA WKONbHOMO XUMUYECKOro obpa3oBaHus;

+ ANS MOBbIWEHNS MO3HABaTe/IbHOW AKTUBHOCTM O0OYyYaloLMXCA B €CTECTBEHHO-HAYYHOM

obnactu;

+ AAS Pa3BUTUA NUYHOCTU pebEHKA B mpouecce obyyeHMS XMMUK, ero CnocobHocTen,

(hopMMPOBaHMSA N YAOBNETBOPEHUA COLMANBHO 3HAYMMbIX MHTEPECOB M NOTPebHOCTEN;

+ NS paboTbl C 0LAPEHHBIMU WKONbHUKAMM, OPraHM3aLnmM UX Pa3BUTUA B PA3/INYHbIX 06-

nacTax obpa3oBaTesibHON, TBOPYECKON AEATENbHOCTH.

MnaHupyembie pe3ynbTaTbl 0CBOEHUSA yYyeb6HOro npeagmera «XuMma»
C ONMCaHUEM YHMUBepCaJibHbIX y4ebHbIX AeCTBUM,
AOCTUraeMbix obyyarowmmmcs

JluyHoCcmHble pe3yJibmamal

Obyyarowulica noay4um B03MOXHOCMb 019 POPMUPOBAHUA CNEAYIOWUX JUYHOCMHBIX
yya:

+ OMnpefeneHne MOTUBALMN U3ydeHUs yuebHOro MaTepuana;

+ OL,eHMBAHME YCBAMBAEMOro yyebHOro MaTepuana, MCX0AA U3 COLMANbHBIX M NIMYHOCT-
HbIX LLEHHOCTEN;

+ TOBbILEHNE CBOEr0 06Pa30BaTENbHOIO YPOBHS M YPOBHS FOTOBHOCTM K U3YYEHUIO OC-
HOBHbIX UCTOPUYECKMX COOBITUMN, CBA3AHHBIX C PA3BUTUEM XUMUN U OOLLECTBA;

+ 3HaHMe MpPaBuN NMOBELEHNA B YPE3BbIYAMHbIX CUTYALMAX;

+ OL,eHMNBaHMEe COLMANbHON 3HAYNMOCTN NPO(ECCHin, CBA3AHHBIX C XUMUEN;

+ BNajeHuMe npasunami 6e3onacHOro obpalleHna ¢ XMMUYECKUMU BeLLecTBaMu 1 obopy-
A,0BaHNEM, MPOABNEHNE IKOOTMYECKON KYNbTYpbl.

MemanpedmemHble pe3y/ibmamel

PeaynamusgHble
O6yyatowutica noly4um B803MOKHOCMb 014 (HOPMUPOBAHUA CAEAYIOUWUX PE2YAAMUBHbIX
yy/:
+ LlenernonaraHue, BKIOYas MOCTAHOBKY HOBbIX Lefel, npeobpasoBaHue MpPakTUYECKOM
3a4,a4M B NO3HABATENbHYH, CAMOCTOATE/bHbIA aHANN3 YCNOBUN AOCTUXKEHMS LLEIN HA 0C-
HOBe YY€Ta BbIAENEHHbIX YUMTESIEM OPUEHTUPOB AENCTBUA B HOBOM YuebHOM MaTepuane;
* MNAHUPOBAHME MYTW LOCTWXKEHUS LieNeln;
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yCTaHaBNEHUE LLeNIeBbIX MPUOPUTETOB, BbIAENEHNE ANbTEPHATUBHBIX CMOCOOOB AOCTUXE-
HUA Lenu n BbIbop Hanbonee 3hdekTUBHOrO Cnocoba;

yMEeHWe CaMOCTOATEeNIbHO KOHTPONMPOBATL CBOE BPEMS U YNPABAATb UM;

yMeHWe NPUHUMATb PeLeHNs B MPOONEMHON CUTYaLLUK;

NOCTaHOBKA Y4ebHbIX 3a4ay, COCTaB/eHMe NNaHa W NOCIeA0BATENbHOCTN AEWCTBUN;
opraHu3auma paboyero mecta npu BbIMOSHEHUU XUMUYECKOTO IKCNEPUMEHTA;
NPOrHO3MPOBaHNE pPe3ynbTaTOB 0OYYeHMs, OLEHNBAHWNE YCBOEHHOMO MaTepuana, oLeHKa
KayecTBa U YPOBHSA MOJyYeHHbIX 3HAHWUIW, KOPPEKLMA NiaHa U cnocoba AencTBua npu
HeobxoAMMOCTH.

[lo3Hasame/ibHble

Ob6yyarowulica nosly4um 803MOXHOCMb 018 (hOPMUPOBAHUA C1edyWUX NO3HasameJlb-
HbIX YY/]:

NOUCK W BbiAeNeHNe NHHOPMALNK;

aHanu3 ycioBMM 1 TpeboBaHMiA 3aiaun, BLIOOP, conocTaBneHme U 060CHOBaHME CNOCO-
6a pelweHuns 3a4auu;

BbIOOP Hanbonee 3dekTUBHBIX CMOCOOOB pelleHns 3aA4a4M B 3aBUCUMOCTM OT KOHKpET-
HbIX YC/IOBUU;

BbIABWXEeHME U 000CHOBaHME runoTe3bl, BbIOOP crnocoba eé nposepky;
CaMOCTOSATE/IbHOE CO3[aHNe anropuTMa AesTeNbHOCTU NPU pelleHun npobnem TBopye -
CKOrO U MOMCKOBOIO XapakTepa;

YMEHUSA XapakTepnu30BaTb BELLECTBA MO COCTABY, CTPOEHUIO N CBOWNCTBAM;

OMWCbIBAaHWE CBOWCTB: TBEPAbIX, XUAKMX, ra3000pa3HbIX BELECTB, BbIAENEHNE UX CyLue-
CTBEHHbIX MPU3HAKOB;

n3obpaxeHne COCTaBa NPOCTEMWMNX BELECTB C MOMOLLbIO XMMUYECKUX DOPMYN W CyL -
HOCTU XMMUYECKNX PEAKLLMIA C MOMOLLbI0 XMMUYECKUX YPABHEHUN,

npoBeAeHne HabNOAEHNIA, ONMCAHME NPU3HAKOB U YCTI0BMIA TEYEHUA XUMUYECKUX peaK-
LLMiA, BbINOMHEHWE XMMWUYECKOrO 3KCMepUMEHTA, BbIBOAbI HA OCHOBE aHa/nu3a Habnwoge-
HUM 3a 3KCNEPUMEHTOM, pelleHne 3aAad, NMoayYeHne XUMUYECKON MHOopMALLMKM U3 pa3-
JINYHBIX NCTOYHMWKOB,;

YyMeHMe OpraHWU30BbIBATb MCCIEA0BAHME C LLENbI0 NPOBEPKN TUMOTES;

yMeHMe fenaTb yMO3aK/ueHua (MHAYKTMBHOE W MO aHaNOru) U BbIBOAbI;

yMeHMe 00bEKTMBHO OLLEHMBATL MH(OPMALMIO O BELLECTBAX M XUMUYECKMX MpoLeccax,
KPUTUYECKM OTHOCUTBLCA K NCEBLOHAYYHOW MH(OPMALMN.

KoMMyHUKamugHsbie

O6yyarowulica noay4yum B03MOXHOCMb 014 (POPMUPOBAHUA CeJYIUWUX KOMMYHUKamus-
HbiX YY/:

NOJHOE W TOYHOE BbIPAXEHWE CBOWMX MbIC/IEA B COOTBETCTBMM C 3aZayaMn U YCNOBUAMM
KOMMYHUKaLUW;

a/lekBaTHOE MCMO/b30BAHME PeYeBbIX CPEACTB A4 Yy4acTUs B AUCKYCCUW W apryMeHTa-
LMK CBOEA NO3ULUKM, YMeHUE NPeACTaBNATb KOHKPETHOE CoAepxaHue C cooblieHnem
ero B NUCbMEHHOI 1 YCTHOW (opMe, onpeaeneHne cnocobos B3aUMOAENCTBUA, COTPYA -
HWUYeCTBO B Noucke 1 cbope MHbopMaLuy;

onpejeneHne cnocobos B3anMomLeNCTBIA, COTPYAHNYECTBO B MOUCKE U cbope UHGOp-
MaLuu, yyactve B auasore, naaHMpoBaHue obLux cnocobos paboThl, NPoABNEHNE YBa-
XUTENBHOMO OTHOLIEHUS K APYrUM yyalmumcs,

OMNMUCaHue COAEPXAHUS BbIMONHAEMbIX AEMCTBUN C LLE/IbI0 OPUEHTUPOBKYM B NPEAMETHO-
NPaKkTUYeCKON AeATENbHOCTH;

YMEHWS YYNTbIBATb Pa3Hble MHEHUA U CTPEMUTLCA K KOOPAWHALMK PA3UYHbIX NO3ULUNA B
COTPYAHUYECTBE;
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hopMynmpoBaTb COBCTBEHHOE MHEHME U MO3WULMUI0, aPryMEHTUPOBATb U KOOPAWUHMPO-
BaTb €€ C NO3MLNAMU NAPTHEPOB B COTPYAHMYECTBE NPU BbIpaboTKe 06WEro peleHns B
COBMECTHOW AeATeNbHOCTH;

OCYLLECTBAATb B3AMMHbIA KOHTPOJb 1 OKa3blBaThb B COTPYLHMYECTBE HEOOXOAMMYIO B3au -
MOMOMOLLb;

nnaHWpoBaTth obwme cnocobbl pPaboTbl; OCYWECTBASATb KOHTPO/b, KOPPEKLMIO, OLEHKY
LEeNCTBUN NapTHEpPA, YMETb yoexaaTb;

NCNONb30BaTh afeKBaTHbIE A3bIKOBble CPeACTBA ANS OTOOpaXeHMs CBOMX YYyBCTB, MbIC-
nen, MOTMBOB U NoTpebHOCTeN; oTobpaxaTb B peun (onucaHue, obbACHEHNE) copepka-
HMe COBepLlUaeMbIX LEWUCTBUM, KaK B OpMe FPOMKON COLMANMU3NPOBAHHON PeYN, TaK M B
thopMe BHYTpPEeHHEN peuu;

pa3BMBaTb KOMMYHMKATMBHY) KOMMETEHLWIO, NCNOMb3ys CPeACTBA YCTHOW M MUCbMEH -
HOW KOMMYHUKaLKUK npu paboTe ¢ TeKCTaMu y4ebHMKA M LOMONHUTENbHOW TNTEPATypPOun,
CNPaBOYHbIMM TabauLamMu, NPOSBAATb FOTOBHOCTb K YBAXEHWUIO MHOW TOYKW 3pPeHUs npu
06CyXAeHUN pe3ynbTaToOB BbINOSHEHHOW PaboTbl.

lMpedmMemHble pe3ysbmamel

O6yyarowulics Hayyumcs:

MPUMEHATb OCHOBHbI€ METOAbl MO3HAHUA: Ha6}'ll-0ﬂ,6HI/Ie, n3mMepeHne, SKCNEPUMEHT,

OMMUCbIBATb CBOWCTBA TBEPAbIX, XUAKNX, ra3000pa3HbIX BELLECTB, BbIAENAA UX CYLle-
CTBEHHbIEe MPU3HAKY;

PACKpPbIBATh CMbICA 3aKOHA COXPAHEHWS MAcChl BELLECTB, aTOMHO-MONEKYNAPHON Teo-
pun;

pa3nnMyaTb XMMUYECKue W usnyeckne ABNEHNUA, Ha3biBaTb NPU3HAKW U YCIOBUS NpoTe-
KaHMA XUMUYECKUX peakLui;

cobnoaath npasuna b6e3onacHon paboTsl NPy NPOBEAEHNMN OMbITOB;

MoNb30BaThCA NabopaTopHbIM 0060PYA0BAHUEM U MOCYAON;

nonyyatb, cobupatb razoobpasHble BeweCTBa U Pacno3HaBaTh UX;

XapakTepu3oBaTb GU3NYECKNe N XUMUYECKINe CBOMCTBA OCHOBHbIX KNACCOB HEOpraHuye-
CKMX COeMHEHUN, NPOBOANTL OMbIThl, NOATBEPXKAAIOLULNE XUMUYECKME CBOMCTBA U3YYeH -
HbIX K/1aCCOB HEOPraHWYeCKUX BELLECTB;

PacKpbiBaTh CMbIC/T MOHATUA «PACTBOP», BLIYUCNIATb MACCOBYIO A,0/110 PACTBOPEHHOIO
BELLECTBA B PaCcTBOPe, rOTOBWUTb PACTBOPLI C OMpefeséHHON MacCOBOM AO/NEN PacTBO-
PEHHOIO BELLECTBA;

XapakTepu3oBaTh 3aBUCUMOCTb (DU3NYECKUX CBOMCTB BELLECTB OT TUMA KpWUCTanauye-
CKOW PeLWEéTKN, ONnpenenaTb BUA XMMUYECKOW CBA3M B HEOPraHUYECKUX COEANHEHUSX;
PACKPbIBATb OCHOBHbIE MONOXEHUS TEOPUU INEKTPOAUTUYECKOW ANCCOLMALLMMA, COCTAB-
NATb YPABHEHUS 3N1EKTPOANTUYECKON AMCCOLMALUN KUCOT, LWeNoYeil, Conei N peakwmii
MOHHOIO 0bMeHa;

PACKPbIBATh CYLLHOCTb OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIX PEAKLWI, ONpenenaTb OKUC-
NINTENb U BOCCTAHOBUTENb, COCTABAATb YPAaBHEHUA OKUCAUTENbHO-BOCCTAHOBUTENbHbIX
peakuumn;

Ha3blBaTb (HAKTOPbI, BAMSAIOLLME HA CKOPOCTb XUMUYECKON peakLum;

XapakTepu3oBaTh B3aMMOCBA3b MeXAy COCTABOM, CTPOEHMEM U CBOWCTBAMU HEMETas-
JI0B U MeTanNoB;

MPOBOANTb OMbITbI MO MOJYYEHUIO U U3YYEHUIO XUMUYECKUX CBOWCTB PA3/INYHBIX BE-
LLEeCTB;

rPaMoOTHO 0OpaLaThCA C BEWECTBAMMU B NMOBCEAHEBHOW XU3HW.
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18

Obyyatowutics noslyyum BO3MOXHOCMb HAYYUMbCA:

BbIZIBUTATb U MPOBEPATb IKCMEPUMEHTANbHO FMNOTE3bl O XUMWUYECKMX CBOWCTBAX Be-
LLeCTB HA OCHOBE MX COCTABAa W CTPOEHMUS, UX CMOCODHOCTN BCTYNaTh B XUMUYECKME pe-
aKLWK, 0 XapakTepe 1 NPOAYKTaX Pa3NMYHbIX XUMUYECKUX PeaKLuit;

XapaKTepu30oBaTh BelLecTBa MO COCTaBY, CTPOEHWIO U CBOWCTBAM, YCTaHABNMBATL MpPU-
YMHHO-CNEACTBEHHbIE CBA3M MEXAY AAHHbIMU XapaKTepUCTUKAMI BeLLEeCTBA;

COCTaB/IATb MONEKYNSPHbIE U MOJIHbIE MOHHbIE YPABHEHUSA MO COKPALLEHHBIM UOHHbBIM
YPaBHEHUAM;

NPOrHO3MpPoBaTh CMOCOOHOCTb BeLLeCTBA NPOABAATL OKUCAUTENbHbIE WAWM BOCCTAHOBU-
TeNbHble CBOMNCTBA C YYETOM CTeNeHenl OKUCNEHWUA 31EMEHTOB, BXOAALLMNX B €r0 COCTaB;
BbIZIBUTATh U MPOBEPATh IKCMEPUMEHTANLHO TMMOTE3bl O Pe3y/bTaTax BO3AENCTBUS pa3-
NINYHBIX (DAKTOPOB HA M3MEHEHME CKOPOCTU XUMUYECKOW peakLnm;

MCNONb30BaTh NPUODOPETEHHBIE 3HAHMA AN IKONOrUYEeCKU rPaMOTHOrO NoBeAeHus B
OKpyXatlLlen cpene;

NCMoNb30BaThb NPUOBPETEHHbIE K/KOYEBbIE KOMMETEHLUMU NPWU BbIMONHEHUM NMPOEKTOB W
peleHnn yyebHO-nCCne0BaTENbCKMX 3aia4 NO WU3YYeHMI0 CBOMCTB, CNOCOOOB Mmonyye-
HWUA U pacno3HaBaHWA BELLECTB;

00BbEKTUBHO OLLEHMBATL MH(HOPMALLMIO O BELLECTBAX M XMMUYECKUX NpoLieccax;
0CO3HaBaTb 3HAYEHWE TEOPETUYECKUX 3HAHUI MO XUMUW ANS NPAKTUYECKON [esTeNbHO-
CTW YeNOBEKa;

C037aBaTb MOAENMN U CXEMbI ANS PELIEHNS YYeOHbIX U MO3HABATENbHbIX 33ay; NOHUMATb
HeobXoAMMOCTb COBNIOAEHNS NPeLnUCaHMIA, NpeaiaraeMblX B MHCTPYKLMAX NO MCNOMb-
30BaHMWI0 NeKAPCTB, CPEACTB OLITOBOW XUMUU U Ap.

®opMbl KOHTpONA

KoHTponb pe3ynbTaToB 0by4YeHUs B COOTBETCTBUM C AaHHOMK Ol npoBoAnTCA B hopMe NUCh-
MEHHBIX M 3KCNepUMeHTaNbHbIX PaboT, npeAnonaraeTca NpPoBeAeHNe NMPOMEXYTOUHOW U UTO-
rOBOWN aTTeCcTaLum.

npOM eXymo4yHaa ammecmayuA

[lna OCyWeCTBNEHNS MPOMEXYTOYHOW aTTecTaLlun MCNONb3YTCS KOHTPONbHO-OLLEHOYHbIE
MaTtepuanbl, 0TOOP COAEPKaHMA KOTOPbIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHA YCBOEHUS CU-
CTEMbl 3HAHWI U YMEHUA — MHBAPUAHTHOrO AAPA COAEPXAHUA AENCTBYIOLWMUX 0bpa3oBaTeNb-
HOW MporpaMMbl MO XUMUN A4 061e0bpa3oBaTeNnbHbIX OpraHu3aLnii. 3a4aHna NPOMEXyToY -

HOW aTTeCTaLmn BKTIOYAI0T MaTepUan OCHOBHbIX Pa3Aesios Kypca XuMum.
BapuaHT paboTbl No Teme «Teopus 3NEKTPONUTUYECKOW AMCCOLMALLUNY
1. K XOpolo pacTBOPUMbIM 371€KTPONUTAM OTHOCATCS:

1) rnapokcuna LMHKa 3) cynbug bapus
2) hocdat umHka 4) kapboHat bapus
OTserT:

2. Hanbosnbluee Ynucno MOHOB 06pa3yeTc;| npu pacTBOPEHUN 1 mMonb BewecTsa:

1) xnopuaa kanus 3) xnopugaa xenesa (Il
2) xnopuaa bapwus 4) cynbdata xenesa (Il)
OTserT:
B copepxaHue
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3. BcTasbTe nponywweHHoe C/10BO.

KOHLEHTPUPOBAHHbBIA PACTBOP HEKOTOPOro BELLEeCTBA He MPOBOAMUT 3NMEKTPUYECKUA TOK.
Mpn fobaBneHUN K KOHLLEHTPUPOBAHHOMY PAcTBOPY ABYKPATHOrO 06bEMA BOLbI 3N1€KTPONPO-
BOLHOCTb PacTBOpPA HEMHOrO yBenuuunach. Mpu AanbHeliwem fJobaBneHUW BOAbI 3N1eKTPO-
MPOBOAHOCTb CHayasna yBeAnYMach, a 3aTeM nepecrtana U3MeHATbCA. BelecTBo oTHOCMTCA
K 3N1eKTPONIUTAM.

4. B 1 nBoAbl pacTBOpeHbl 1 Monb xsiopuga kanua u 1 Mmonb noanpa Hatpus. U3 kakux
ABYX APYruX CONeil MOXHO NPUrOTOBMTb PACTBOP TaKOMO e cocTaBa? BbibepuTe U3 nepeuyHs:
1) xnopug HaTpus,;

) HWUTPAT Kanus;

) noaup Kanus;

) HUTPAT HATpMUS;

) cynbdat HaTpua.

3anuwuTe Homepa BblOpaHHbLIX OTBETOB.

Ul WN

OTBeT:

5. YCTaHOBUTE COOTBETCTBME MEXAY MpPU3HAKAMU PeaKLWA U UCXOAHbIMUA BELLECTBAMMU: K
KaXA0M no3uuuu, 0bo3HaueHHOW OYKBOI, NoAbepuTe COOTBETCTBYIOLLYIO MO3MLLMUIO, 0003HA-
YeHHYH Ludpon.

MPU3HAK PEAKLW MCXOLHbIE BELLECTBA
A) . 1) KapboHaT HaTpua v consHas KucaoTa

2) Xnopuga meam (1) m ruppokcua, kanus

3) Cynbar xene3a (lll) v ruapokcng Hatpua

4) KapboHaT HaTpus 1 xnopup KanbLusa
3anuwnTe B TabnnLy BbIbpaHHbIE LU PbI NOA COOTBETCTBYOWMMU OyKBAMMU.

A|b|B

OTBeT:
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6. Bbibepute ABa MCXOAHbIX BELLECTBA, B3aMMOAEMCTBMIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOE MOHHOE ypaBHEHWE peakLum:
Fe’* + 20H = Fe(OH);
1) FeO 3) FeCl; 5) H20
2) Fe 4) KOH 6) FeCl3
3anuwuTe Homepa BblOpaHHbIX OTBETOB.

OTBeT:

7. Mpu NpUMEHEHMN LLMHKA B KAYeCTBe MUKPOYLODpeHMs ero BHOCAT U3 pacyéTta 4 Kr Kpu-
crannorugpara cynbdata uuHka ZnSO4 ¢ 7H,0 Ha rekTap.

CKO/IbKO 3TO COCTABNAET B NepecyéTe Ha MOHbI Zn’'? 3anuiumTe YMCI0 C TOYHOCTHIO A0 Le-
NbIX.

OTseT: r.

8. Yto obuiero B pacTeopax, UMeWMX KUCIOTHYO cpeny? (KpaTkuii OTBeT.)

Kpumepuu ouyeHusaHua pabomel no Xumuu
BepHoe BbINMOMHEHME KAXAOro u3 3agaHun 1—3, 8 oueHusaeTcs 1 b6annom.

3a MONHbIA MPaBWUIbHBIA OTBET HAa KaXA0€ M3 3ajaHUn 4 —7 cTaBuTCa 2 banna; echm fo-
nyuieHa oAHa ownbka, To oTBET oueHuBaeTcs B 1 bann. Ecam gonyuieHsl aBe u bonee owmnbku
WAKM OTBETA HET, TO BbicTaBnseTcs O 6annos.

Homep 3apaHus MpaBuAbHbIN OTBET Homep 3apaHus MpaBunbHbIK OTBET
1 3 5 231
2 4 6 34*
3 Cnabebin 7 906
4 13* 8 YkazaHo Hanuuume
WOHOB BOAOPOAA

“[MopanokK cnepnoBaHMA UUGpP B OTBETE He MMEEeT 3HAYeHWs.

Mmozosasa ammecmayuAa

[ns ocylwecTBNeHUS UTOFOBOM aTTecTaunm ncnonb3ytotca KUMbl, copepxaHune KOTOpbIX
OpPWUEHTUPOBAHO HA MPOBEPKY YPOBHA YCBOEHWS 3HAHMI U OMpenenseTcs cucTeMon Tpebosa-
HUW K NOArOTOBKE BbIMYCKHUKOB OCHOBHOW LIKO/bI. 3Ta CMCTEMA MHBAPMAHTHA NO OTHOLIEHUIO
Ko BceM aencTeyowmm O no xumun ans obueobpasoBaTesibHbIX OpraHu3auni. 3agaHus
WTOrOBOM aTTeCTaLLMM BKIOYAIOT MaTepMUan OCHOBHbIX Pa3AenoB Kypca XUMUK.

PaboTa cocTouT M3 AByX yacTeil. Yactb 1 coaepxnT 19 3afaHnii C KpaTKMM OTBETOM, MO -
pasymeBaLmMX CaMOCTOATe/IbHOEe (DOPMYNMPOBAHME U 3anuchb OTBETA B BMAE YKUCIA WK NO-
CNnefoBaTeNbHOCTU LUdp.

Yactb 2 copepxuT 5 3afaHunii: 3 3aAaHua 3TOW YacTW NOAPA3YyMeBAIOT 3aNNUCh PA3BEPHYTO -
ro 0TBeTa, 2 3a4aHMA 3TOW YaCTU NPeANOoNaralT BbINOJHEHNE PEAIbHOr0 XMMUYECKOro JKCne -
pUMeHTa U 0(pOopM/IeHIe ero pe3ynbTaTos.
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KoHmposibHO-0yeHOYHble mamepuaisl
Bapuanm nucemenHol pabomsi 019 umo2080U ammecmayuu
Yacmeb 1

OtseTamu K 3agaHuam 1—17 9Baa0Tca uudpa uam nocnefosatenbHOCTb undp (uucen).
OTBeTbl CHAayana ykaxuTe B TeKCTe paboThl, a 3aTeM nepeHecuTe B BJIAHK OTBETOB Ne 1
cnpaBa OT HOMepa COOTBETCTBYHOLWErO 3aJaHWA, HauMHas C NepBOM KIeTouku, be3 npobe-

NOB, 3aNATbIX U APYrUX AONOJHUTENbHbIX CUMBOMOB. Kaxayo Ludpy NUWNUTe B OTLENbHOI
KNeToyke B COOTBETCTBMW C NPUBEAEHHbIMK B bBnaHke obpasliamu.

1. BbibepuTe fBa BbICKa3biBAHWA, B KOTOPbIX FOBOPUTCA O MEAU KaK XUMUYECKOM 3/1eMEHTE.
1) Menb pearupyet C XJ0POM.

2) Meab npv HarpeBaHUM Ha BO3AYyXe OKUCNAETCA.

3) CnnaBbl MeAM M 3010Ta UCNONB3YIOTCA ANS U3TOTOBNEHUS OBENMPHBIX YKPALLEHUN.

4) B coctaB 6OpAOCCKOW XUAKOCTU BXOAUT Mefb.

5) B cocTaB MeHON NaTUHbI BXOAUT Mefb.

3anuwunTe Homepa BbIOPAHHbIX OTBETOB.

OTBeT:

2. Ha npuBeaéHHOM pUCyHKe n30bpaxeHa MOAeNb aTOMA XMMUYECKOrO 3/1eMEHTa.

@

3anuwunTe B TabnuLy BeNnYMHY 3apaaa Aapa (X) aTomMa XMMUYEeCKOro NeMeHTa, MOZLeNb KOTO-
poro n3obpaxeHa Ha PUCyHKe, 1 HOMep rpynnbl (Y), B KOTOPOM 3TOT 3NEMEHT PACMONOXKEH
B Mepuoanyeckoii cucteme, (Ins 3anucu oTBeTa UCMONb3YITe apabckue Ludpbl.)

XY

OTBeT:

3. Pacnonoxute B NOpPAAKe YBENIMYEHNA INEKTPOOTPULATENbHOCTA XUMUYECKME INEMEHTbI:
1) kucnopog; 2) KPEMHUN; 3) docdop.
3anuwuTe HOMepa 3N1eMeHTOB B COOTBETCTBYHOLLEM NMOPAAKE.

OTBeT:

4. YCTaHOBUTE COOTBETCTBME MEXAY GOPMYNON COeAMHEHNS U CTEMEHbID OKUCIEHMA Cepbl
B 3TOM COEAMHEHWUU: K KaXAOW MO3uLMN, 0003HAYeHHON BykBOW, NoAbepuUTe COOTBETCTBYIO-
LYo NO3MLKI0, 0603HAYEHHYIO LKDPON.
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®OPMYJIA COEANHEHNA CTEMEHb OKUCNEHWNA CEPHI
A) SO; 1)-2
b) CS2 2)0
B) H2S04 3) +4
4) +6
A|B|B
OTBeT:

5. V13 npeanoxeHHOro nepeyHs BbibepuTe ABa BeLLECTBA C MOHHOW CBSA3bIO:
LiCl;

3anuwuTe Homepa BblOpaHHbLIX OTBETOB.

OTBeT:

6. Kakue aBa yTBepXAeHUA BepHbl ANS XapaKTepuCTUKU KpemHus u dochopa?

1) JNeKTPOHbI B aTOME PACMONOXEHbI HA TPEX 3NEKTPOHHbBIX C/IOfAX.

2) CoOoTBETCTBYHOLLEE MPOCTOE BELLECTBO CYLLECTBYET B BUAE YETbIPEXATOMHBIX MONEKYI.
3) XMMUYECKNIA 3N1EMEHT OTHOCMUTCA K MeTannam.

4) 3HauyeHMe INeKTPOOTPULLATENILHOCTY MeHblle, YeM Yy docdopa.

5) Xumuyeckuit aneMeHT obpasyeT BbiCWIME OKCUAbI C obwen dopmynon 30;.
3anuwunTe Homepa BbiIOPaHHbIX OTBETOB.

OTBeT:

7. VI3 npeinoXeHHOro NepeyHs BeLEeCTB BbiOEpUTE OCHOBHBIA OKCUA, U KUCIOTY:

5) HCIOa4.
3anuwuTe B Nojse OTBETA CHAavyasla HOMEpP KMCNOTHOro okcnpaa, a 3ateM HOMep OCHOBaHMWUA.

OTBeT:

8. Kakue fBa 13 nepeuncieHHbiX BewwecTs byayT BCTYnaTh B PeaKLMI0 C OKCUAOM LMHKA?
Fe(OH)z;

5)S.
3anuwuTe HOMepPa Bbl6paHHbIX OTBETOB.

OTBeT:
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9. YCTaHOBMTE COOTBETCTBME MEXAY PearupylolMMi BelecTBaMu U NpoayKTaMu(om) ux
B3aMMOAENCTBUA. K KaXAOW mo3uuum, obo3HayeHHON byKBOW, mMopbepuTe COOTBETCTBYHLLYIO
no3nuuio, 0603HaYeHHY0 LG POW.

PEATUPYIOWME BELLECTBA MPOAYKT(bl) BBAUMOJENCTBUSA

A) Na;0O +S0Os3 Na>SO4
b) NaOH +H;S04 Na>SOs3

1)
2)

B) Na + H2S0a4(pa36.) 3) @ Na SO + H,0
4) 1 NazSOs4 + H»

5)1 NazSOs3 + H.0
3anuwuTe B Tabnuiy BbibpaHHbIEe LUGPbI N0 COOTBETCTBYIOWMMMN BYKBAMMU.

A|b|B

OTBeT:

10. YcTaHOBMTE COOTBETCTBME MeXAy (GOpPMYON BELLeCTBA U peareHTamMu, C KOTOPbIMU 3TO
BELL,ECTBO MOXET BCTYNATh B PEAKLMIO: K KAXAO0N NO3uLMKU, 0603HaYeHHOW bykBOW, noabepute
COOTBETCTBYHLLYIO MO3ULMI0, 0003HAYEHHYIO LD PON.

®OPMYJIA BELLECTBA PEATEHTHI

A)S 1) Oz, H2SO4 (koHL,.)
B) ZnO 2) Fe, BaClz (p-p)

B) CuSO4 3) NaOH, H2504 (p-p)

4) N, NaCl (p-p)
3anuwunTe B TabnuLy BbIOPaHHbIE LUGPbI NOA COOTBETCTBYIOLWMMMN OYKBAMM.

A|b|B

OTBeT:

11. 13 npeinoXeHHOro nepeyHs BbibepuTe ABE Napbl BELLECTB, MEXAY KOTOPbIMU NPOTeKa-

eT peakuus 3aMelleHuns:
1) LMHK U CONAHAn KUCIOTa;

2) okenp yrnepoga (V1) n okeua HaTpus;
3) OKCMA LMHKA W CONAHAA KMCNOTA;

4) xene3o n xnopug meau (I);

5) HaTpuii 1 BOLOPOA.

3anuwuTe Homepa BblOpaHHbIX OTBETOB.

OTBeT:

12, YcTaHOBMTE COOTBETCTBUE MEXAY PearvpyloLLMMi BeLWECTBAMU U NMPU3HAKOM NpoTeKa-
loLLel MeXAy HUMK peakLun: K KaxAol no3uuun, obo3HayeHHON bykBOW, noabepute cooTBeT-
CTBYIOLLY0 NO3ULMI0, 0603HAYEHHYIO LUDPOIA.

PEATVPYIOLLME BELLECTBA MPU3HAK PEAKLIK

A) Na>COs3 v H2S04 1) BbinageHue 6enoro ocagka

B) K2CO3 u CaCls 2) BblAENeHWe rasa

B) CuCl, n KOH 3) BbINaZeHuMe roayboro ocanka
)

4) BbinafeHue byporo ocasaka
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3anuwnTe B Tabnuuy BoibpaHHbIe LUGPbI MOL COOTBETCTBYHOLMMN OyKBAMMU.

A|b|B

OTBeT:

13. BuibepuTe ABa BelwecTsa, Npu NOTHON Auccounaumm 1 Monb KOTOPbIX 0bpa3yeTcs 3
MOJib AaHVOHOB:

1) HUTpAT Kanus,

2) rnapokcug bapus;

3) xnopug xenesa (I);

4) docdat Kanus;

5) cynbdat antoMUHMA.

3anuwuTe Homepa BblOpaHHbLIX OTBETOB.

OTBeT:

14. BoibepuTe ABa MCXOAHBIX BELLECTBA, B3AWMOAENCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOe MOHHOEe YpaBHeHMe peaKLmu:

Cu®" + 20H = Cu(OH),t

1) CuO 4) KOH
2) Cu 5) H20
3) CuClz 6) Fe(OH);

3anuiwmnTe HoMepa BbIOPAHHbBIX OTBETOB.

OTBeT:

15. YCcTaHOBKUTE COOTBETCTBME MEXAY CXEMOW MPOL,ECca, MPONCXOAALLErO B OKUCNUTEbHO -
BOCCTAHOBMTE/IbHON pPeakLun, U Ha3BaHWEM 3TOro NpoLecca: K KaxAolh no3uunmu, obo3HayeH -
HOW OYKBOM, NOAOEpUTE COOTBETCTBYIOLLYIO NO3ULMI0, 0003HAYEHHYIO LD PON.

CXEMA MPOLIECCA HA3BAHWE MPOLLECCA
A) Fe*" 1 Fe’* 1) okucnexme

B) N*7 N°B) 2) BOCCTaHOB/IEHME
C+4 C+2

3anuwunTe B Tabnuly BeibpaHHbIE LUdPbI MOL COOTBETCTBYWOLUMI OyKBAMMU.

A|b|B

OTBeT:

16. 13 nepeunmcneHHbIX CyXaeHui o npaBuaax paboTsl C Bel,ecTBaMm B 1abopaTopun u
bbITY BbIOEPUTE BEpHOE(bIE) CYyXAeHME(s).

1) 3aXKEHHYI0 CMMPTOBKY Heb3A NEPeHOCUTb C OAHOW MAPThl HA APYryto.

2) Mpu nonaAaHuM Ha KOXY Kanesb KUCNOTbl HYXHO 3aOMHTOBATh 3TOT Y4aCTOK KOXM.

3) Mpu HarpeBaHUM pacTeopa NPObUPKY C KUAKOCTbIO AepXaT NoA yrnom B 45° u Hanpas-
NS0T FOP/IbILLKO B CTOPOHY OT /IO AEN.

4) PaboTy C KOHLEHTPUPOBAHHBIMW PACTBOPAMM LLEIOYM CNeAyeT NPOBOAUTbL B PE3UHOBbIX
nepyaTkax.
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3anuwunTe B none oTeeTa Homep(a) BepHOro(biX) CyxAaeHus(n).
OTBeT:

17. YcTaHOBMTE COOTBETCTBME MeXAY ABYMS BELLECTBAMU M PeakTUBOM, C MOMOLLLI KOTO-
POr0 MOXHO Pa3/NIMyMTb 3TV BELLECTBA: K KaXAOW no3uuun, 0bo3HaueHHOW bykBoOWi, noabepuTe
COOTBETCTBYHLLYIO N0O3MLMI0, 0603HAYEHHYIO LU PON.

BELLECTBA PEAKTWUB
A) KCI n BaCl; 1) Na2S04
b) CuSO4 1 CuCl; 2) NaOH
B) Zn(NO3): 3) HCI

4) AgNOs

3anuwuTe B TabnnLy BbiIOpaHHbIe LU PbI NOA COOTBETCTBYOWMUMU DyKBAMU.

A|b|B

OTBeT:

Omsemom K 3a0aHusam 18, 19 a8a1aemca yesoe YUc0 Uau KoHeYHas decaAmuyHas opobes.

3adaHus 18 u 19 8bINO/HAKMCA C UCNO/Ib30BAHUEM C1EOYIOUE20 MeKCcma.

18. BuiuncinTe B NpoLeHTax MaccoByl Aot a3ota B MoyeBnHe CO(NH2)2. 3anuwuTe ync-
N0 C TOYHOCTbIO A,0 LesbIX.
OTgeT: %.

19. PacTBOp MoYeBUHbI C MaccoBon ponein 0,1% ncnonb3yerca B KayeCTBE BHEKOPHEBOMW
NoLKOPMKM TOMaTOB. MpK NOAKOPMKAX Ha pacteHna HaHocuTcs 20 r as3oTa Ha 100 m*. Ckonb-
KO rpaMMOB MOYEBMHbI HYXHO 3aTPAaTUTb HA 3€MEJIbHbIN Y4aCTOK TaKOW NNOLWAAbi0?

3anuwunTe YACNO C TOYHOCTbIO A0 LenbiX.

OTser: r.

Yacmes 2
20. Mcnonb3ys MeTon 3N1e€KTPOHHOro b6anaHca, pacctaBbTe KOI(DMULMEHTb B YpaBHEHUM
peakuumn, cxeMa KOTOPOW:
SO2 + 1 + HO @ HI + HSO4
OnpenennTte OKUCAUTENb U BOCCTAHOBUTEND.

21. [laHa cxema npeBpalLeHni:
CaCl; 7 CaCOs Ca(OH):

HanuwwnTte MonekynsapHole ypaBHeHUA peaKLI,VIVI, C NOMOLWbIO KOTOPbIX MOXHO OCYLWL,ECTBUTb
yKa3aHHble npespaleHna. 14 nepsoro npespalLeHns COCTaBbTe COKPALLEHHOE WOHHOe ypaB-
HeHne peakunin.
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TOUKA !'POCTA Xumus

22, [pu pobaBneHnn K pacTBOpY rMAPOKCUAA Kaanua C MAcCcoBOM fonel wenoun 10% n3-
bbiTka pactBopa HUTpaTa Meaum (Il) obpasosanca ocagok mMaccon 9,8 r. OnpespennTe maccy Uc-
XOAHOr0 pacTBOpa Leouu.

[lpakmuyeckaa yacmeb

JlaH pacTBop cynbdaTa MarHus, a Takxe Habop cnepyoLWwmx peakTMBOB: LUHK; CONAHAS
KMCNOTA; pacTBOPbI FMAPOKCMAA HATPUSA, XI0pMAa bapua n HUTpaTa Kanus.

23. Wcnonb3ys TONbKO peakTuBbl U3 NPUBELEHHOIO MepeyHs, 3annLLnTe MONEKYAPHbIE
YPaBHEHWS ABYX peaKLUM, KOTOPble XapaKTepu3ylT XMMUYeCKMe CBOMCTBA CynbdaTa MarHus,
W yKaXuTe NPU3HAaKM UX NPOTeKaHMs (3anax rasa, LBeT 0Cafka Uan pacTeopa).

24. MpoBeauTe XMMUYECKME peakuuu Mexay CynbhaToM MarHus W BbIOpPaHHbIMU Belue-
CTBAMW B COOTBETCTBMM C COCTAB/EHHbIMW YPABHEHUAMU peakLun, cobnogan npaBuna TeEXHU -
K 6€30MacHOCTW, NpUBEAEHHbIE B MHCTPYKLWM K 3afaHuto. MpoBepbTe, MPaBUAbHO M YKa3a-
Hbl B OTBETE Ha 3afilaHue 23 NpuU3HaKW NpoTekaHua peakuui. Mpu HeobXoAMMOCTM AONONHUTE
OTBET W/ CKOPPEKTUPYNTE ero.

Kpumepuu oyeHku

Cucmema oyeHusaHus pabomsl N0 XuMuu
Yacms 1

BepHoe BbIMONHEHUE KaxAoro u3 3agaHmn 1—3, 5—8, 11, 13—16, 18, 19 oueHunsaetcs 1
b6annom.

3a NOJHbIV NPaBUbHBINA OTBET HA KaXAoe w3 3agaHuin 4, 9, 10, 12 n 17 cTaButcs 2 banna;
ecnu JonylieHa oAHa ownbka, To oTBeT ouUeHMBaeTcs B 1 6ann. Ecnm ponyweHsl Age u bonee
OWMOKM Unu OTBETA HET, TO BbicTanseTcs 0 bannos.

Homep 3apaHus MpaBuabHbIK OTBET Homep 3apaHus MpaBunbHbIK 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

*nopﬂﬂ,OK cnefoBaHuA LI,I/Iq)p B OTBETE HE UMEET 3HAYEHMUA.
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Yacmsb 2
Kpumepuu oyeHusaHus 8bINOJIHEHUA 3a0aHUU C pa3sépHymMbIM 0mMsemom

20. Mcnonb3ys MeTon 3N1€KTPOHHOro HanaHca, paccTaBbTe KOIPMDULMUEHTb B YpaBHEHUU
peakuuun, cxema KOTOPOU:

SO2 + 1 + HO 1 HI + H,SOq4
OI'Ipe,u,eﬂVITe oKuncnmTenb N BOCCTAHOBUTENb.

Copaep)xaHue OTBETa M YKa3aHMS NO OLLEHUBAHUIO Bannbi

JneMeHTbl OTBETA:

1) CocTaBneH 31eKTPOHHbIN BanaHc:

15" —2en s

1 I2+ 2el 2|

2) PacctaBneHbl KO3hMULUEHTbI B YPAaBHEHUU PeaKL MU,

SOz + 1 + 2H20 = 2HI + HzSO4

3) Yka3aHo, yto SO, (unu cepa B CTeneHu OKUCneHus +4) aBnseTcs BOCCTAHOBUTE-
neMm, a NoZ, — OKUCAUTeneMm.

OTBeT NpaBUbHLIA 1 MOAHBIW, BKIOYAET BCE HA3BAHHbIE BbILIE 3/IEMEHTbI 3
MpaBuAbHO 3anMCcaHbl ABa 3eMeHTa OTBETA 2
MpaBuAbHO 3anNnUCaH OAWH 3NEMEHT OTBeTa 1
Bce 3nemeHTbl OTBETA 3anNMCaHbl HEBEPHO WAWN OTCYTCTBYIOT 0

MakcumanbHbil 6ann 3

21. laHa cxema npeBpaLLeHni:

CaCl2 CaCO; * XECa(OH);

HanuwunTe MonekynapHble YpaBHEHUA PeakLiUi, C MOMOLLbIO KOTOPBIX MOXHO OCYLLECTBUT
yKa3aHHble npeBpalieHus. [ns nepsoro npespalleHns COCTaBbTe COKPalLEHHOE MOHHOE ypaB-
HeHMe peakuuu.

Copep)xaHue oTBETa U yKa3aHMsl NO OLLeHUBAHUIO Bannbi

JnemeHTbl OTBETA:

HanncaHbl ypaBHeHMA peakLuii, COOTBETCTBYIOLLME CXEME
npeBpaLLEHUN:

1) CaCl; + Na,CO3 = CaCOs3 + 2NaCl

2) CaCO3 *  Ca0 + COz

3) Ca0 + H;0 = Ca(OH);

CocCTagneHo COKpaléHHOe NOHHOE YpaBHEHME NEPBOro NpeBpaLLeHUs:
4) Ca%* + COZ = CaC03

OTBeT NpPaBUbHbIA U MOMHbIN, BKNOYAET BCE HA3BaHHbIE BbILIE 3/€MEHTbI 4
MpaBMNbHO 3anMCaHbl TPU YPaBHEHMS peakLuu 3
MpaBuabHO 3anuCaHbl 4Ba YPABHEHWUS peakLuu 2
MpaBMNbHO 3aNMCAHO OLHO ypaBHEHME peakLnu 1
Bce ypaBHeHMS peakuuid 3anucaHbl HEBEPHO MK OTCYTCTBYIOT 0

MakcumanbHell 6ann 4
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22, lpu pobasneHnn K pacTBOpy rMAPOKCUAA Kanna C MaccoBomn gonel wenoun 10% un3-
bbiTka pactBopa HUTpaTa Meaum (Il) obpasosanca ocagok mMaccon 9,8 r. OnpespennTe maccy Uc-
XOAHOr0 pacTBOpa Leouu.

Copaep)xaHue OTBETa M YKa3aHMS NO OLLEHUBAHUIO Bannbi

JnemMeHThHl OTBETA:

1) CocTaBneHo ypaBHeHMe peakuuu:

2KOH + Cu(NOs); = Cu(OH); + 2KNO;

2) PaccymMTaHO KOMMYECTBO BELLeCTBA MMAPOKCUAA Kanus, 3aTPAYeHHOro B pe3ynbTare
peakuunu:

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

no ypasHeHuto peakunn n(KOH) = n(Cu(OH);) e 2 = 0,2 monb

3) OnpepeneHa macca pacTBopa rMAPOKCUAA KAnA:

m(KOH) = n(KOH) - M(KOH)=0,2 - 56 =11,2r

m p-pa = m(KOH) /& «100=11,2:10-100=112r

OTBeT NpaBUbHLIN U MONHBIA, BKIOYAET BCE HA3BAHHbIE 3EMEHTHI 3
MpaBMNbHO 3anMuCaHbl ABa U3 Ha3BaHHbIX BbilE 3IEMEHTOB 2
MpaBMNbHO 3aMMCAHO OLHO W3 HA3BAHHbIX Bbille 3NE€MEHTOB 1

MakcumaneHeili 6ann 3

”pCleU‘-IQCKGFI yacmsb

JlaH pacteop xnopuaa xenesa (Ill), a Takxe Habop cneayloWNX PeakTUBOB: MeAb; CONSHas
KMCN0TA, pacTBOPbI FMAPOKCMAA HATPuWs, HATpaTa cepebpa 1 xnopuaa Kanus.

23. /icnonb3ys TONbKO PeaKTMBbLI U3 NPUBEAEHHOrO NEPEYHSA, 3aNULWNTE MONEKYNAPHbIE
YPaBHEeHMS [ABYX peaKkLMil, KOTOpble XapaKTEPU3YKT XWMUYECKMe CBOWCTBA XNOpUAA XKene-
3a (Ill), u ykaxuTe npu3HaKM UX NpoTekaHMa (3anax rasa, LBEeT ocagka Uau pacTBopa).

Copep)xaHue oTBETa U yKa3aHMs NO OLLeHUBAHUIO Bbannbi

JneMeHTbl OTBeTa:

JNeMeHTbl OTBeTa:

CocTaBneHbl YpaBHeHUS ABYX peakLuin, XapakTepusytowlme XumMmuyeckue
cBolictea xnopuaa xenesa (ll), n ykasaHbl MpuU3HakuM UX NPOTEKAHMS:

1) FeCl; + 3AgNOs = Fe(NOs); + 3AgCla

2) BbiNageHue 6enoro TBOPOXMCTOrO 0CAAKa;

3) FeCls + 3NaOH = Fe(OH)sf + 3NaCl
)

4) BbinafieHne byporo ocaaka

OTBeT NPaBUbHbINA 1 MOMHBIA, BKNOYAET BCE HA3BAHHbLIE 3N€MEHTbI 4
MpaBMNbHO 3anuCaHbl TPY INEMeHTa 0TBeTa 3
MpaBuabHO 3aNKUCaHbl ABa 31eMEHTA OTBETA 2
MpaBMNbHO 3aNMCAHO OAMH NEMeHT OTBeTa 1
Bce aneMeHTbl 3anucaHbl HEBEPHO MM OTCYTCTBYHOT 0

MakcumanbHell 6ann 4
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24, lMpoBeanTe XUMUYECKUEe peakuun Mexay pactsopom xnopuaa xenesa (ll) n soibpaH-
HbIMW BELLECTBAMW B COOTBETCTBMM C COCTABJEHHbIMU YPABHEHUAMU peakuumn, cobntogan npa-
BWUMA TeXHMKK be3onacHocTu. MpoBepbTe, MPABMILHO M yKa3aHbl B OTBETE Ha 3afaHue 23
NPWU3HaKW NpoTeKaHUa peakumit. Mpn HeoOXOAMMOCTM AOMNONHUTE OTBET UAN CKOPPEKTUPYITE

ero.

Copnep)xaHue oTBeTa U YKa3aHUA MO OLlEHUBaHWIO

Bannbi

XUMUYECKUN 3KCMEePUMEHT BbIMONHEH B COOTBETCTBUU C UHCTPYKLLMEI
K 3agaHuio 24;
+ 0TOOp BeL,ecTB NPOBEAEH B COOTBETCTBUU C MyHKTaMu 3.1—3.5 MHCTPYKLUK;

+ CMeLlVBaHWe BeL,eCTB BbINOJHEHO B COOTBETCTBMM C MYHKTAMMW 3.6—3.8 UHCTPYKL MK

Xumuyeckun SKCNePUMEHT BbIMONIHEH B COOTBETCTBUW C MpaBU1aMnN TEXHUKN be3onac-
HOCTHU

MpaBuna TexXHUKM 6e30MacHOCTY HapyLeHbl Npu 0TOOPe UAN CMELIMBAHNM BELLECTB

MpaBuna TeXHUKK 6e30MacHOCTM HapyLleHbl Kak Npu oTbope, Tak U NPU CMELUBAHNY
BeLLeCTB

MakcumaneHelli 6ann

I'Ipu HapyweHuu npasus mexHuxku 6e3onacHocmu, Komopoe Moxem HaHecmu yLuep6
3aOpOBbi0 CaMO020 3K3ameHyemoeo uau apyeux Y4aCmMHUKOB 3K3aMeHa, 3Kcnepm 061-
3aH npekpamumsb B8bINOJIHEHUE 3KChepuMeHma 06y'~IGI-OLqUMCFI

MakcumanbHoe uncno 6annos 3a BbinosHeHue paborbl = 40.

B copmepxaHue
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TemaTnuyeckoe naaHupoBaHue

TeMaTUueckoe NIAaHMPOBaHKWe MaTepuana B 8 Kiacce

N TeMma Conep)x«aHue LleneBas ycTaHoBKa ypoka Kon-so MnaHupyembie pesynbTaTbl Wcnonb3osanue
n/n yacos o6opypoBaHus
1 MeToabl no3uauna | Mpaktudeckas pabota Ne 1 | 34akoMCTBO C OCHOBHbIMMU ] YMeHne nonb3oBaThCa Harpe- | JaTtunk Temnepa-
B XUMUKN. Ikcnepu- | «M3yyeHne CTpoeHus nna- | METOAAMU HayKK BaTeNbHbIMM Npubopamu Typbl (Tepmonap-
MeHTaNbHble OCHO- | ME@HU» HbliA), CNUPTOBKA
Bbl XUMUM
2 MeTogbl no3HaHus | JlabopatopHbiii ombiT Ne | 3HAKOMCTBO C OCHOBHbIMU 1 OnpepenaTb BO3MOXHOCTb Jatunk Temnepa-
B XUMUW. JkCnepu- | «[lo Kakoi Temmepartypbl MeTOAAMM HAyKK NPOBEAEHMA peakunii u npo- | Typbl (Tepmonap-
MEeHTaNbHble OCHO- | MOXHO HarpeTb Bele- LLeCcoB, TpebyLwux Harpe- HbIW), CNUPTOBKA
Bbl XUMUM CTBO?» BaHUSA
3 MeToabl mo3HaHus | J1abopaTopHbili onbiT Ne 2 JaTb npeacrasneHune o 1 YMeHue BbiOMpaTh npubopsl Jatunk Temnepa-
B XMMUK. Jkcnepu- | «M3mepeHne TemnepaTypbl | TOYHOCTU M3MepeHWA Lud- ANS NPOBELEHNS U3MEPEHUN, | Typbl NAATUHO-
MEeHTa/ibHble OCHO- | KMMeHWs BOAbl C MOMOLLBID | POBbIX AATYNKOB U aHAI0- TpebyloWwmx TOYHOCTU NOKa- | Bblif, TEPMOMETP,
Bbl XMUW AaT4nKa TeMnepaTypsl 1 roBbIX Npubopos 3aHUN. 3N1eKTpuyeckas
TepMomeTpa» nanTka
4 | Metonbl nosHanus | JlabopatopHbiit onbiT Ne 3 CchopmuposaTb npeacTas- 1 3HaTb Npouecchl, npoTekaw- | [atumk Temnepa-
B XUMuu. Jkcnepu- | «OnpepeneHve Temneparty- | eHue 0 Temneparype LMe Npu NNaBneHUN BewecTs | Typbl (Tepmonap-
MEHT/IbHblE OCHO- | pbl MNABNEHUA U KPUCTAN- | NNaBneHus, 0bpaTuMoCTu W UX KpucTanamsaumum HbIW)
Bbl XMUW nn3auuu metannar NAaBNeHUA U KpucTanansa-
Luu
5 | NepsoHayansbHble | JlabopatopHbiii onbiT N 4 | SkcnepumeHTanbHoe ] YmMeTb 0TAnyaTh BOAONPO- [laTunk anekTpo-
XuMunyeckune noHa- | «Onpepenenne BOAONPO- | OnNpefeneHne LUCTUANN- BOAHYI0 BOAY OT AUCTUAANPO- | MPOBOAHOCTH,
Vs, YncTble Bewe- | BOAHOW W AUCTUANNPOBAH- | POBAHHOM W BOLOMPOBO- BAHHOM, 3HaTb, MOYeMy ANA L1hpoBON MU-
CTBa M CMecH HOW BOAbI» LHOW BOAbI npoBeAeHNA IKCNepPUMEHTOB | KPOCKON
NCNONb3YIT AUCTUNNNPOBAH-
Hyl0 BOLY
6 | MepBoHayanbHble | [leMOHCTPALMOHHBIA 3KC- N3yyeHne Xxumnyeckmx aB- ] YmeTb oTanyath dusuyeckue | Jlatumk Temnepa-

XUMUYECKNE NOHA-
Tnd. dusnyeckue un

XUMUYECKNe aBne-
HWUA

nepumeHT Ne 1 «Bblgene-
HWe W NOrnoLweHue Ten-

na - NpU3HaK Xumuye-
CKOWM peaku,un»

NIeHU

NPOLLECChl OT XMMUYECKUX pe-
aKumm

Typbl NNATUHOBBIN
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[podosxeHue
N TeMma Conep)x«aHue LleneBas ycTaHoBKa ypoka Kon-so Mnanupyembie pesynbTaTbl Wcnonk3osahue
n/n P y yp yacos Py pesy o6opypoBaHus
7 | NMepBoHayanbHble | leMOHCTPALLMOHHbIN IKC- N3yyeHne aBneHnn npm ] 3HaTb, YTO NPU NPOTEKAHUM Mpubop ans
XUMn4eckune noHa- | nepumeHT Ne 2. «Pa3noxe- | pasnoXeHUW CNOXKHbIX Be- peakLnii MONeKyNbl BEWECTB | OMbITOB C 3NeK-
T™4. lMpocTble u HUe BOAbI 3NeKTPUYECKUM WwecTs pa3pywarTcs, a aToMbl CO- TPUYECKUM TOKOM
CNOXHble Bele- TOKOM» XPaHATCA (419 BEWECTB C
CTBA MONEKYNAPHbIM CTPOEHNEM)
8 | MepBoHayanbHble | [leMOHCTPALMOHHbLIN 3KC- | JKCMEepPUMeHTaNbHOE LOKa- ] 3HaTb GOPMYNMPOBKY 3aKOHA | Becbl 3neKTpoH-
XUMUYeckmne noHa- | nepumeHT N2 3. «3aKOH CO- | 3aTeNbCTBO AEWCTBUA 3aKO- W yMeTb NPUMEHATb €ro Ha Hble
TA. 3aKOH COXpa- | XpaHeHMs MacChbl Be- Ha NpakTUKe, NPW peLeHnmn pac-
HEHMA MaccChl Be- WecTB» YETHbLIX 3a4au
ecTs
9 | Knaccol Heopranu- | [leMOHCTPALMOHHBIN 3KC- | JKCMepPUMEHTaNbHO onpe- ] 3HaTb 06BbEMHYIO LONI0 CO- Mpubop ans
YeCKUX coefunHe- nepumeHT N2 4. «Onpepe- | AenuTb COfepxaHue KuC- CTaBHbIX YacTen BO3AyXa onpegeneHns co-
Hun. CocTaBs BO3- NIeHne COCTaBa BO3Ayxa» n0pojaa B BO3AYyXe CTaBa BO3A4yxa
AyXa
10 | Knaccol Heopranu- | [pakTuyeckas pabota N¢ 2 | CuHTe3 conu U3 KMCAOThI 1 1 YMeTb NpoBOAUTb MPOCTEN- LUudposoit mu-
YeCKUX coefunHe- «MonyyeHne MeLHOrO Ky- | OKCMAA MeTanna LiMe CMHTe3bl HeopraHuye- Kpockon
HuK. CBoMCTBA nopoca» CKMX BeL,ecTB C UCMONb30Ba-
KNCNOT. HUEM UHCTPYKLMUK
11 | PacTBOpbI NabopatopHbli onbiT Ne 5 WccnepoBath 3aBUCUMOCTD 1 MmeTb NpeacTaBneHue o pas- | [atyuk Temnepa-
«M3yyeHne 3aBUCUMOCTH PacTBOPUMOCTU OT Temne- HOM 3aBUCUMOCTM PacTBOPU- | Typbl NAATUHOBbIN
pacTBOPUMOCTW BellecTBa | paTypbl MOCTY BeLLeCTB OT Temnepa-
OT Temneparypbi» Typbl
12 | PacTBOpdbl NabopatopHbiit onbIT Ne 6 lMoka3aTb 3aBMCUMOCTb ] YMeTb ucnonb3osath undpo- | Uudposoi mu-
«HabnoaeHne 3a pocTom PacTBOPUMOCTU OT Temne- BOW MUKPOCKOM ANS U3yye- Kpockon
KpUCTanoB» paTypbl HUA HOPMbI KPUCTANNOB
13 | PacTBOpbl. NabopatopHbiit onbiT Ne 7 | ChopmMupoBaTh MOHATHS 1 MmeTb npeacTasnexune o pas- | JlaTumk Temnepa-

«[lepechieHHbIN pac-
TBOP»

«pa3baBneHHbIN PacTBOpP»,
«HACbILLEHHbI PacTBOP»,
«MepechiLLEeHHbIA PACTBOP»

NINYHON HAChILLEHHOCTH pac-
TBOpa pacTBOPAEMbIM Belle-
CTBOM

Typbl NNATUHOBBIN

BEUWUX

vV130d '\ VIhOL
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n'ﬁ TeMma Conepx«aHue LleneBas ycTaHoBKa ypoka '?:ézg MnaHupyembie pesynbTaTbl V(I’%r:’o:yb:g::::z
14 | PacTBOpbl MpakTuyeckas pabora Ne 3 Cdopmupoatb npeacTas- 1 YMeTb onpeaenatb KOHLEeH- JaTunk ontuye-
«OnpepeneHne KOHLEeH- NIeHNe O KOHLeHTpauun Be- TpauuK pacTeopa, UCMONb3yA | CKOW NAOTHOCTU
TPALLMN BELLECTB KONOPU- | LWeCTBA U KONUYECTBEHHOM UHCTPYKLUIO
MeTpPUYeCcKUM No Kanubpo- | aHanuse
BOYHOMY rpaduky»
15 | Kpuctannoruapa- | Jlabopatopbiit onbit Ne 8 | ChopmmupoBats nowstue 1 3HaTb CNOCOBHOCTL KpucTan- | Jlatunk Temnepa-
Thl «OnpepeneHve Temnepaty- | «Kpuctannormgpar» NOrNApPaToB paspyLaTbCs TYpbl MAATUHOBBIN
Pbl PA3N0XEHNA KpUCTan- npu HarpesaHuu
noruppara»
16 | Knaccl Heopranu- | MpakTnyeckas pabota Ne 4 | ChopmuposaTh npescTas- ] YMeTb onpegensts pH pac- Jlatunk pH
YeCKux coeauHe- «OnpepeneHve pH pacTBo- | neHue o pH cpenbl Kak xa- TBOPOB
HUK. OCHOBaHUA POB KMCNOT W LLenoyen» PaKTePUCTUKN KNCNOTHO-
CTW pacTBopa
17 | Knaccol Heopranu- | JlabopatopHbiii onbit Ne 9 | Cchopmuposath npescTas- 1 MpuMeHaTb yMeHus no onpe- | Jartuuk pH
YeCKUX CoeanHe- «OnpepeneHve pH pas- neHue o wkane pH AeneHnto pH B npakTuyeckomn
HUK. OCHOBaHUA JINYHBbIX Cpeay» LeATeNbHOCTH
18 | Knaccel Heopraun- | JlabopatopHbiit onbiT Ne 10 | kcnepumerTanbHo Aoka- 1 MoHuMMaTb CywWwHOCTh Npouec- | Adatumk pH, nosa-
YeCKUX CoeanHe- «Peakuua HelTpanusa- 3aTb XMMWUYeCKNe CBOMCTBA Ca HelTpanM3aLmum u npume- TOp 06bEMA XMA-
HUA. XUMUYeckme Lun». [leMOHCTPALMOHHbIA | OCHOBAHUMN HATb NPOLLECC HeUTpanu3a- KocTu, bropeTka,
CBOWCTBA OCHOBa- | 3kcnepumeHT N2 5 «OcHo- LMK HA NpaKTuKe AATYNK Temnepa-
HUN BaHMA. Tennoso 3 dekT Typbl NAATUHO-
peakLn rnapokcnaa Ha- Bbl, AATYNK LaB-
TPUA C YrNEKUCAbIM ra30M» NeHUA, MarHuT-
Has Mewanka
19 | CeoiicTea Heopra- | JlabopatopHbii onbiT Ne 11 | cnonb3oBaTh nonyyeH- 1 YMeTb onpeaenatb KUCIoT- Jatuunk pH

HUYECKUX CoeaM-
HeHUN

«Onpe.u.eneHme KUC/TOTHO-
CTW NOYBbI»

Hble 3HAHUA ANA onpene-
NIEHUA KUCOTHOCTM pac-
TBOPOB

HOCTb NMOYB

vi150d '5 VhOL
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[podosxeHue
N2 Kon-Bo Wcnonb3oBaHune
Tema CoaepyxaHue eneBasl YCTaHOBKA ypoka MnaHupyeMble pe3ynbTaThbi
n/n Aep H y yp yacos Py pesy o6opypoBaHus
20 | Xumuueckas caa3b | AEMOHCTPALMOHHBIA OMBIT | oka3aTb 3aBUCUMOCTD ] YMeTb onpefenatb TMN Kpu- Jlatunk Temnepa-
Ne 6 «Temneparypa nnas- (u13nyecknx CBOUCTB Be- CTaNIMYeCKMX pewéToK no TYpbl NAATUHO-
NIEHNA BEWeCTB C Pa3HbIMU | LWLECTB OT TUMA XUMUYECKOK TemnepaType naasneHus BbIM, AATYMK TEM-
TUNAMW KPUCTANANYECKUX CBA3M nepatypbl TepMo-
peweéToK» MapHbliA
TemaTuuyeckoe nnaHupoBaHue yyebHoro Mmarepuana B 9 knacce
N2 TeMma Copep)xaHue LleneBas ycTtaHoBKka ypoka | Kon-Bo MnaHupyeMble pe3ynbTaThbl Wcnonb3oBaHue
n/n yacos o6opyaoBaHus
1 Teopua 3nekTpo- JeMOHCTPALLMOHHBINA OMLIT | TokasaTb, YTO pacTBOpe- 1 3HaTb, YTO pacTBOpe- [latunk Temnepa-
nutnyeckomn aucco- | Ne 1 «Tennoson achdekT HWe BeLLeCTB UMEET pAaf HUe - HGU3NKO-XUMUYECKUIA | TYpbl NIATUHOBLIN
umauunm pacTBOpPEHWA BeLlecTs B NPU3HAKOB XMMUYECKOM npouecc
BO4E» peakuuu
2 | Teopus anekTpo- MpakTnyeckas pabota Ne 1 | Beepenne NOHATMIN «anek- 1 YMeTb 3KCNepPUMEHTaNbHO [laTunk anekTpo-
NIUTUYECKON ANCCO- | «DNEKTPONUTDI U Hednek- TPONNT» N «HE3NEeKTPO- onpenenaTb NeKTPOAUTDI 1 NMPOBOAHOCTH
umauunm TPOAUTDI» nnT» HE3NeKTPOIUTHI
3 | Teopusa anekTpo- NabopatopHbii ombIT Ne 1 Ccdopmuposatb npescTas- ] 3HaTb, Kakoe BANAHWE OKa- [laTunk anekTpo-
NUTUYECKON ANCCO- | «BnnsHue pactBopuTens NeHne 0 BAUAHWUMN PaCcTBO- 3blBaeT BOAA HA Auccouma- NPOBOAHOCTM
umaunm Ha Anccoumnaunio» puTens Ha Auccoumalmio 110 BewecTsa
aNeKTponumTa
4 | Teopus anekTpo- NabopatopHbiit onbIT Ne 2 JKCMepuMeHTaNbHO BBECTH 1 YmMmeTb onpepenaTb CUabHble U | [laTunk 3nekTpo-

NIUTNYECKON ANCCO-
umnanmmn. CunbHole

n cnabsble JNEKTPO-
NINTHI

«CunbHble 1 cnabble anek-
TPONUTBI»

MoHATHE «Cnabbln Nek-
TPONUT»

cnabsle SNEKTPONNUTLI C NO-
MOLLbIO AATYNKA 3NEKTPONPO-
BOOHOCTH

npoBOAHOCTHU

BEUWUX
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lMpodosixkeHue
Ne? TeMma Conepx«aHue LleneBas yctaHoBka ypoka | Kon-Bo MnaHupyembie pesynbTaTbl Wcnonb3oBaHue
n/n yacos o6opypoBaHus
5 | Teopusa 3nekTpo- NlabopaTopHblv onbIT Ne 3 CdopmuposaTh npeacras- 1 3HaTb 3aBUCUMOCTb 3NEKTPO- | [laTuuMk 3nekTpo-
NIUTUYECKON ANCCO- | «3aBUCUMOCTb NEKTPO- NeHne 0 3aBUCMMOCTU MPOBOAHOCTW PacTBOPOB OT NPOBOAHOCTU
umauunm NPOBOAHOCTU PaCcTBOPOB 3NeKTPONpPOBOAHOCTU pac- KOHLLeHTpaL M1 MOHOB
CUNbHBIX 3NE€KTPONUTOB OT | TBOPOB OT KOHLLEHTPALWK
KOHLLeHTPALMN MOHOBY NOHOB
6 | Teopus anekTpo- MpakTuyeckas pabota Ne 2 | 3akpenuTs npeacTasneHne 1 YMeTb 3KCnepuMeHTaNbHO JlaTunk anekTpo-
NUTHYECKON ancco- | «OnpepeneHne KOHLEeH- 0 3aBMCUMOCTM 3N1EKTPO- onpesensTb KOHLEHTPALNI0 NPOBOAHOCTU
T ENLY TPaLun COMM NO 31eKTPO- NPOBOAHOCTY PaCcTBOPOB CO/IN B PACTBOPE C NOMOLLbIO
NPOBOAHOCTK pacTBOpa» OT KOHLLeHTpaL K MOHOB AaTYMKa INEKTPONPOBOAHO-
v
7 | Teopua anekTpo- NlabopatopHblit onbIT Ne 4 NccnepoBaTh 0cobeHHOCTH 1 [MpUMeHATb 3HAHWA O peak- [latunk anekTpo-
NUTUYECKON Ancco- | «B3ammopencTene rMApoK- | NMpoTeKaHWs peakuuu Heii- LMW HEWTPaNN3aLNm B NHBIX NMPOBOAHOCTH,
umaunu. cupa bapus ¢ cepHOM KuC- | Tpanmsawuu yC/IOBUAX A03aTop 00bEMa
Peakuun MOHHOTO | NOTOW» KUAKOCTH, Blo-
obmMmeHa peTka
8 | Teopus anekTpo- NabopatopHbiit onbiT Ne 5 JKCNepuMeHTaNbHO NoKa- ] 3HaTb, YTO BCe pacTBopuMble | [laTuuk 3neKTpo-
nUTUYeckoit ancco- | «ObpasoBaHue coneil aM- | 3aTb 00pa3oBaHNWe MOHOB B BOAE CONM ABNAIOTCA CUAb- | MPOBOAHOCTU
umaunm MOHUA» npu peakwmnm ammumaka c HbIMU 3/1€KTPONUTAMM
Kncnotamu
9 | Xumnyeckue peak- | JlabopatopHbiit onbiT Ne 6 M3yyeHne OKNCNUTENbHO- 1 NMmeTb npencTaBnexmne o Te- [latunk Temnepa-

Lun.
OkucnutenbHo-
BOCTAaHOBUTENb-
Hble peakuum
(OBP)

«M3yyeHne peakuuu B3am-
MOZEWCTBNS CynbduTa Ha-
TpWS C NePOKCUAOM BOAO-
poaa»

BOCCTAHOBUTE/NbHBIX NMPO-
LLeCCoB, NpoTeKarwmx C
BblaeneHneM 3Heprun

naoBoM 3 dekTe OKMCAU-
TeNbHO-BOCCTAHOBUTE/IbHBIX
peakuuii

Typbl NNATUHOBBIN
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[podosxeHue

Ne? Tema ConepxaHue LeneBas ycraHoBka ypoka | Kon-so MnaHnpyeMbie pesynbTaThbl Wcnonb3oBaHune

n/n yacos o6opypoBaHus

10 | Xumuyeckue peak- | JlabopatopHbiv onbiT Ne 7 | JlokasaTh, 4To B npouecce 1 VmeTb npencTasneHns o pas- | fartuuk pH
umn. OBP «M3meHeHmne pH B xo4e npotekaHns OBP BO3MOX- JINYHBIX NPOAYKTAX OKMCIN-

OKMCNTENbHO-BOCCTAHO- HO 0bpa3oBaHMe KWUCAOTI TeNbHO-BOCCTAHOBUTENbHbIX
BUTE/IbHbIX PeaKLun» WK LLLenoYn peakuumn

11 | Xummnueckue peak- | JlabopatopHbiii onbit Ne 8 KonuyectseHHO oxapakTe- 1 3HaTb, YTO MeTannbl ABNAKT- | JaTumk Hanpsaxe-

umn. OBP «CpaBHWUTeNbHAA XapakTe- | puM30BaTb BOCCTAHOBUTE/b- CA BOCCTAHOBUTENIAMW C pa3- | HUA
PUCTMKA BOCCTAHOBUTENb- | HYK CNOCODHOCTb MeTan- HOW BOCCTAHOBUTE/IbHOW CMO-
HOM CNOCODHOCTK MeTan- | NoB CObHOCTbIO
NOB»

12 | Xumnyeckne peak- | [leMOHCTpaunoHHble onbl- | W3y4ynTb 3aBUCMMOCTb CKO- 2 3HaTb 3aBMCUMOCTb ckopocTu | Mpubop ans un-
uun. Ckopoctb Xu- | Tbl N2 2 «M3yyeHue BAnA- | pOCTM peakuuu OT pasnny- peakuun OT pasnnyHbiX Gak- | NCTpaLnm 3aBu-
MUYECKOW peakumu | HUA Pa3nnyHbIX GAKTOPOB | HbIX hAaKTOPOB TOPOB - TeMnepaTypbl, KOH- CUMOCTU CKOPO-

Ha CKOPOCTb peakLuuun» LEeHTpaLNN pearnpyrowmnx Be- | CTU XMMUYECKOK
LLeCTB, KaTanusaropa, Npupo- | peakuun oT ycno-
Abl BELeCTB, NJoWaamn BUW
COMPUKOCHOBEHMSA BeLLeCTB

13 | HemeTannbl. Fano- | A&MOHCTPALMOHHBINA OMBIT | JkcnepuMeHTaNbHOE U3Y- ] 3HaTb uU3nyeckne n xumnuye- | Annapar Ang

reHbl Ne 3 «M3yyeHne dusnye- yeHne U3NYECKUX U XN- CK1e CBOWCTBA FralioreHoB. npoBefeHna Xun-
CKUX M XUMUYECKNX MUYECKNX CBOWCTB X/0pa YMeTb 3anuncbiBaTh ypaBHe- MUYECKUX Npo-
CBOMCTB XJIOpa» HUA peakLmii ranoreHoB ¢ Me- | Leccos (AMNXP)
Tannamu, HemeTannamu, ux
Pa3INYHYI0 OKUCAUTENbHYIO
CNoCcobHOCTb
14 | FanoreHsl MpakTnyeckas pabota Ne 3 | Onpepenuth copepxatue 2 YMeTb NpUMeHsATb MOHOCe- Jatunk xnopua-

«Onpesenexne copepxa-
HUA XNOPUA-MOHOB B
NUTbEBOW BOAE»

Xnopua-noHoB B uccnepy-
€MbIX PaCTBOpax

NEKTUBHbIE AATYUKU

MOHOB

BEUWUX
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lMpodosixkeHue

Ne? TeMma Conepx«aHue LleneBas yctaHoBka ypoka | Kon-Bo MnaHupyembie pesynbTaTbl Wcnonb3oBaHue
n/n yacos o6opypoBaHus
15 | CepoBogopoga, JeMOHCTPALLMOHHBIN OMBIT: | Y3yynTh NabopaToOpHbie ] 3HaTb NabopaTopHbie cnoco- | Annapat Ans
Cynbuabl «MonyyeHne cepoBOLOPO- | CNOCODbLI NONYYEHMS CEPO- Obl MONYyYEHUS CEPOBOAOPO- | MPOBELEHUS XU-
Aa W U3yyeHue ero BOZLOPOZLA, €ro CBOWCTBA M Aa, ero Gusnyeckne u XMMU- | MUYECKUX peak-
CBOMNCTBY. CBOWCTBA CynbhUAL0B yeckue cBOMCTBA. YMeTb npo- | wnii (ANXP), npu-
NabopaTopHbIl ONBIT: BOAMTb KQaYeCTBEHHbIE bop ons nonyye-
«CuHTe3 cepoBofopoa. peakLun Ha CepoBOA0POA U HUWS ra3oB Uu
KayecTBeHHble peakuun Ha CONM CePOBOLOPOLHON KMC- | annapat Kunna
CepoBOAOPOL W Cynbthun- NOTbl, COCTABNATb COOTBET-
Lbl» CTBYIOLLME YPABHEHUS XUMU-
YeCKUX peakuum
16 | HemeTannbl. Okcu- | A€MOHCTPALMOHHBIW OMbIT N3yynTb CBOMCTBA CEPHU- 1 3HaTb u3nyeckne n xummuye- | Annapat ans
Abl cepbl. CepHu- N2 4«M3yyeHne cBOMCTB CTOro rasa CKMe CBOWCTBA CEPHMCTOrO npoBeAeHna Xu-
cTas KucioTa CepHMCTOro rasa u CepHu- rasa. YMeTb 3anucblBaTh MUYECKUX peak-
CTOW KUCNOTbI» ypaBHeHUS peakumii rasa c uni (AMXP)
BOZOMW, CO LWesoYamu
17 | Hemetannsl. AM- NabopatopHbli onbiT Ne 9 | JkcnepumenTanbHo Aoka- 1 3HaTb, YTO PacTBOP aMmuaka | [laTumk anekTpo-
MUaK «OCHOBHbIE CBOMCTBA aM- | 3aTb NPUHAANEKHOCTb pac- B BOAE - CNabblil 31eKTPo- NMPOBOAHOCTH
MUaKa» TBOpPa aMMMaKa K cnabbim NNT. YMeTb onpeaenaTb 3T0
3NeKTPONAUTaM CBOMCTBO C MOMOLLbIO AaTYN-
Ka 371eKTPONPOBOLHOCTY
18 | Okcug asoTa (IV) [eMOHCTpaLMOoHHbIe onbl- | 3y4uTb NPOMBILINEHHbIE U ] 3HaTb NpOMbIlWIEeHHbIe U na- | TepMope3ncTop-

Tbl: «MonyyeHmne okcmaa
azoTa (IV) v usyyenue ero
CBOWCTB», «OKUCNEeHUe OK-
cupa asota (Il) po okcupa
asora (IV)»; «B3aumopen-
cTBUe okcmpa asota (IV) ¢
BOAOW U KUCIOPOLOM, MO-
Ny4eHue a30THOW KMCNo-
Thi»

nabopatopHbie Cnocobbl
NoNyyeHns oKCmaa azo-

Ta (IV), ero ceoncTBa, Npu-
MeHeHWe B NPOU3BOACTBE
a30THOW KUCNOTbI

bopaTopHble cnocobbl nony-
yeHuns okcupa asora (IV), ero
u3nyeckne n XuMnyeckme
CBOWCTBA. YMeTb COCTaBNATb
COOTBETCTBYHLLME YPABHEHMS
XUMUYECKUX PeaKLLUM.

YMeTb 00BACHATb NpUMeHe-
Hue okcuaa asoTa (IV) B npo-
U3BOACTBE a30THOW KUCIOTHI

HbIN AATYUK TeM-
nepaTypsbl, 4ATYMK
PH, AaTunk anek-
TPOMNPOBOAHOCTH,
annapat Ans npo-
BeAEHUA XUMUYe-
CKUX peakuumn
(AMXP), maruut-
Haa Mellanka
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lMpodosxkeHue

Ne? Tema ConepxaHue LeneBas ycraHoBka ypoka | Kon-so MnaHnpyeMbie pesynbTaThbl Wcnonb3oBaHune
n/n yacoB o6opynoBaHus
19 | AsoTHas kucnota u | Mpaktudeckas pabota Ne 4 | JxcnepumenTansHo onpe- 2 YMeTb UCNONb30BaTh NOHOCE- | JlaTynK HUTpaT-
eé conun «Onpepenexne HUTpaT- AeNUTb COLEPKAHME HU- NEKTUBHbIE AATYMKM ANIA MOHOB
WOHOB B NUTATENbHOM TPaT-MOHOB B PaCTBOpPAX onpeaeneHns NoHoB
pacTtBope»
20 | MuHepanbHble NabopatopHbii onbiT Ne 10 | SkcnepumerTanbHo pasnu- 1 YMeTb 3KCnepuMeHTanbHO JlaTunk 3neKTpo-
ynobpeHus «OnpepeneHne aMmmmay- YaTb MOYEBUHY N MUHE- onpeaenaTb MOYeBUHY NMPOBOAHOCTH
HOW CENUTPbI 1 MOYEBUHBI» | PanbHble YA0OpeHNs
21 | Metannsl. Kanb- NabopatopHbld onbiT Ne 11 | SkcnepumeHTanbHoO ycTa- ] 3HaTb CBOWCTBA COeAMHEHMI | [laTumk 3neKTpo-
umit. CoepmHenmns | «B3aumopencremne m3BecT- | HOBUTbL 0bpa3oBaHMe KalbLLMA N ero 3HaYeHue B MPOBOAHOCTH,
KanbLus KOBOW BOZbI C YINEKUCAbIM | CPEAHEN N KNCION COMK NPUPOAE U XU3HM YenoBeka MarHuTHasa me-
rasom» wanka, npubop
AN NONyYeHus
rasos wan anna-
pat Kunna
22 | Metannsl. Xeneso | JlabopatopHbiii onbiT Ne 12 | Uccneposath npouecc 1 3HaTb, YTO Mpouecc Koppo- | JaTunk AaBneHus

«OKucneHne xenesa Bo
BJIaAXHOM BO34yxXe»

371€TPOXMMMUYECKON KOPPO-
311 Xe/ne3a B BO3AYyXe

3MM METaN/IOB MPOTEKaeT B
NPUCYTCTBUM BOAbI U KUCIO-
poza. 3HaTb (hakTopbl, YCKO-
pAIOWME NPOLLECC KOPPO3UU

BEUWUX
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CopepxaHue u popMa opraHu3aLmumn yyebHbIX 3aHATUI N0 XMMUU
B 8—9 knaccax ¢ ucnosib3oBaHMEM MaTepuasibHO-TeXHUYECKOro
OCHaweHus «LLkonbHOro KBaHTOpMyMma»

MnaHbl ypoKoB

8 Knacc

Ypok 1. «<M3y4yeHue cmpoeHuAa niameHu»
lMpakmu4eckaa paboma Ne 1

BaxxHo

XUMnA - Hayka 3KCnepuMeHTaNbHo-TeopeTuyeckas. OCHOBHOW MeTon 0byyeHus
npeaMeTa - XUMWUYECKUN IKCNepUMEHT. Mpu M3yyeHUU XUMnUM obyyaemble BbIMOAHAOT
NabopaTopHbIEe OMbITbl, MPAKTUYECKMe PabOTHl, pPelalT IKCrepuMeHTabHble 3a4auM.
HeobxoAMMbIM yCnoBMeEM BbINONHEHMS PAbOT ABNAETCA MPUMEHEHWe HarpesaHus. Mo-

3TOMY C NepBbIX YPOKOB XUMUN HEOHXOAMMO CHOPMUPOBATD Y YYaLLMUXCA HABbIKM pabo-
Tbl C HAarpeBaTenbHbIMU NPUOOPAMU, B YACTHOCTI CO CMUPTOBKOIA.

Tun ypoka: npakTyeckas paboTa C aneMeHTaMn UCCNefoBaHMS.

Llenb ypoka: co3patb YCnoBus Ana hopMUpOBaHMA Y 0byyaloLMXCcs NO3HABATENbHbIX YHY -
BEPCA/IbHbIX Y4eOHbIX AENCTBUN, YMEHUI NPOBOAMUTL NPOCTENLINE UCCIEA0BAHMUSA, HABbIKA CO-
CTaBNATb OTYET 0 paboTe U AenaTb BbIBOAbI.

MpPOAOMXNTENbHOCTb YPOKA: OAMH aKaZeMUYeCKuii yac.

MnaHnpyemble pesynbTathi:
[lpedmMemHsbie:

+ TPUMEHATb OCHOBHbIE METOAbI MO3HAHMA: HabNAEHNE, U3MEPEHUE, IKCTIEPUMEHT;

+ cobniopath npasuna be3onacHol paboThl MPU NPOBEAEHUN HArpeBaHUS;

+ TONb30BATbLCA CMUPTOBKOMW, NAbOPATOPHLIM 060PYLOBAHMEM U NOCYAON.

MemanpedmemHble:

+ MO3HaBaTe/bHbIe: HabMAATb W BbIMONHATL XUMUYECKUE 3KCMEPUMEHTHI, HOPMYNUpo-
BaTb BbIBOJbI HA OCHOBE aHaNN3a HAbMIOAEHWIA 3a IKCMEPUMEHTOM.

+ PEerynsTWBHbIE: COCTABNATb MJAH MOCNELOBATENbHbIX AENCTBUA MPU BbIMOTHEHUU OMbi-
TOB, OPraHM30BbIBaTh Paboyee MECTO MNP BbIMOJHEHUN XMMUYECKOTO IKCMEPUMEHTA.

+ KOMMYHUMKaTUBHble: 3hhekTUBHAA paboTa B nape, B rpynne npu peweHun y4ebHbIX 3a-

pau.
Jlu4HOCMHBbIE:

+ cobniopaTth npasuna 6e3onacHoro obpalleHns ¢ peakTuBaMn n 060pyA0BaAHUEM.
0O6opyanoBaHue, NporpaMMHoe obecneyeHne U pacxofHble MaTepuasbl:
KomnbloTep ¢ nporpaMMmHbiM obecrneyeHnem Releon Lite, uMdpoBOA AaTYMK TemnepaTypbl

TepMONapHbIA, WTATMB C 3AXMMOM; CMUPTOBKA, MPOOMpPKa, CyX0e roproyee; CBeva.
Xop ypoka

3tan ypoka 1. OpraHuM3aLnOHHbIN

Mpennonaraeman NPOAO/XUTENbHOCTb: 1—2 MUH.

Meparorunyeckas AeATeNbHOCTb YUNTENS:

NpoBepPAeT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO3AAET NONOXKUTENb-
HbI SMOLLMOHA/bHBIA HACTPON y 0byyatoLWmXca.

YuebHas pesTenbHOCTb 0by4aloWwmxcs:

IMOUNOHaAJ/IbHO HACTPANBAIOTCA Ha NMpPeacToALLYIO yqe6Hy}o 0eATe/IbHOCTb.
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3Tan ypoka 2. AKTyanusauusa 3HaHui

Mpegnonaraemas NPOLO/MKUTENbHOCTL: 5 MUH.

Meparornyeckas AesTeNbHOCTb YYNTENS:

Yuutens npoBoAnUT hpoHTanbHy0 beceady; akTyanusnpyeT 3HaHWA O NpaBuaax paboTbl B Xu-
MUYeckon nabopatopuu, o Npuémax paboTbl CO WTATUBOM W CMMPTOBKOW, C AATYNKOM TeM-
nepartypbl;

CO34aET Ans obyyalowmxca NpobnemMHyo CUTyaumio; NObYXAAET K BbICKA3biBAHWIO MPeano-
KEHUN 0 cnocobe u cpeacTBax LOCTUKEHNA NOCTABNEHHOW Lenn.

Pa6oma ¢ mepMuHamu u noHaMuUAMU.

MoBTOPUTL U 0060OWNTL 3HAHMA YYalMXCA 00 YCTPOWCTBE M NpUHLMNe paboTbl nabopatop-
HOFO WTATWBA U CMUPTOBKM, 3HAKOMCTBO C LaTYMKOM TeMMepaTypbl.

OnucaHue npobiemHol cumyayuu.

[Ins NpUroTOBNEHMSA Yas ABE XO03AWKM MNOCTABUAM HA Fa30BYK MAWUTY YaHWUKM C OLMHAKOBbIM
06bEMOM BOAbI. 3aXKMNM ra30BYH FOPesKy. ¥ nepBoi X03AMKM YaHUK 3aKUNen Ha ABe MUHY-
Tbl paHble, yeM y BTopoi. C yeM 3TO MOXET 6bITb CBA3aHO?

OTMeyaeT, YTO NPaBU/bHbIA OTBET HA 3TOT BOMPOC YYEHWUKMN NONYYaT B XOAE BbINOTHEHNS
NpPaKkTUYeCKkon paboTsl.

YuebHas pesTenbHOCTb 00y4aloWwmxcs:

OTBEYAIOT HA BOMPOCHI, BbICKA3bIBAIOT CBOW MPEAMNONOXKEHNS; CTPOAT rMMOTe3bl; NpeAnaraoT
Crnocobbl U CpenCcTBa pelleHns yuebHoN 3a4auu

3tan ypoka 3. BbinosHeHMe NpaKkTUYEeCKOl paboTbl

Mpennonaraemas NPOAOIKNUTENBHOCTb: 25 MUH.

Meparoruyeckas AesTeNbHOCTb YYNTENS:

3HAaKOMUT YYEHMKOB C METOLMKOW NpPOBeAEeHNS NpPaKTUYecKol paboTbl, AAET 3ajaHue, pac-
npeaenset 0bopyaoBaHue u pa3faéT MHCTPYKLKUK no paboTe.

YyebHas AeATeNbHOCTb ODyYatoWmMxcsa:

BLIMONHAT NabopaTopHylo paboTy; pabotas B nmapax( B rpynnax) CTPOro no WHCTPYKLMK,

3aHOCAT pe3)§anaTbl paboTbl B TETPAAU UK B CMELMaANbHbIE BNAHKK (CM. MaTepuansl Ans Ko-
NMUPOBaHUA

3tan ypoka 4. KoHTponb ycBoeHusi, 06Cy)kaeHne aonyLieHHbIX ownbok
MU UX KoppeKuus

Mpeanonaraemas NPOAOIKUTENbHOCTb: 7 MUH.

Meparoruyeckas AeATENbHOCTb YYUTENS:

OpraHusyeT obcyxaeHne pe3ynbTaToB PaboThl, KOPPEKLUIO BbIBOLOB MO paboTe; Ha OCHOBE
BLIBOZOB pelleHNe NPobNeMHONi CUTyaLnu; 06CyXaAeHe OTBETOB Ha KOHTPO/bHbIE BOMPOCHI.
YyebHas neaTenbHOCTb 0byyaloWmnxcs:

CPaBHMBAKT MOJyYeHHbIe AaHHbIE C pe3yabTaTaMn APYruX yyalwmxca uau rpynn; npu Heob-

XOLMMOCTU KOPPEKTUPYIOT BbIBOALI U 0OPMAAIOT pe3ynbTaThl NPAKTUYECKOW paboThl B Te-
TPaZAN WAK Ha CreunanbHeiX bnaHkax; OTBEYaloT Ha KOHTPONbHbIE BOMPOCHI

3tan ypoka 5. UHdopmaumna o goMaluHeM 3aAaHuK U pednekcus

I'Ipe.u.nonaraeMaﬂ NPOAO/IXNTENNIbHOCTb. 6 MUH.
Meparornyeckas AeaTeNIbHOCTb yunTens:
VIHq)OpMVIpyeT 0 AOMalUHeM 3a4aHuK, faéT KOMMEHTapMVI MO €ro BbiNOJIHEHNIO,
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npennaraeTt ANs 3anofHeHUA aHKeTy pedekcun K ypoky U npefnaraet paccymtatb «MHan-
BUAYANbHbIN NHA,EKC KAUeCTBa ypOKay;

NOALBOAUT pedNeKCUBHYK CTAaTUCTMKY YpOKa MO KONWNYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa BbllLe 3HAYeHUs 5;

AEMOHCTPMPYET 3anucb npobnembl U LEAN ypoka, cnpalwmnBaeT. «Kak Bbl LymaeTe, pelieHa
nv npobnema, LOCTUIHYTA An Lenb?» Ecan npobnema He pelweHa v Lenb He JOCTUTHYTA,
AAET 00bACHEHME U NpefnaraeT B AOMNOMHEHWE K LOMALHEMY 3a4aHMI0 MOAYMATb HAZ NpU -
YMHAMM TAaKOro pe3y/bTaTa.

YuebHas pesTenbHOCTb 00y4aroWwmxcs:

3a/1a10T YTOYHSAOWMNE BONPOCh O BbIMOJHEHUW AOMALUHEr0 3afaHNA»;

PaccYnTbIBAT «MHANBUAYANbHBIN MHAEKC KQYecTBaA YPOKA;

OnpeaensoT CTeneHb COOTBETCTBMA MOCTABNEHHOW LN U Pe3ynbTaToOB LeATeNbHOCTM, CTe-
NneHb CBOEr0 NMPOABUXEHUSA K LLENK;

BbICKA3bIBAIOT OLLEHOYHbIE CYXAEHWUA U COOTHOCAT Pe3y/bTaThl CBOEW AEATENbHOCTU C LieNblo
ypoka.

Martepuanbl ans NOAroToBKU K YPOKY

WHCTpYyKUMA K npakTMyeckon paboTte «M3yyeHne CTPOEHUA NAAMEHM».

+ 3anycTuTe Ha PerucTpaTope AaHHbIX NporpaMMHoe obecneyeHue Releon Lite.

+ MopknounTe BLICOKOTEMNEPATYPHbBIN AATYMK (TepMONAPY) K perncTpaTopy AaHHbIX (KOM-

nbloTEpPY).
+ 3aKkpenuTe AaTYMK B LWITATWUBE TaK, YTODObI €r0 KOHYMK Kacanca uTUAs CNUPTOBKM.

+ 3anycTute u3MepeHune TemnepaTypbl knasuiwen «Iyck».
+ 3axrute cnupToBKY. Korga nokasaHus CTabUAM3MpyloTCs, 3anuwuTe 3HaYeHue Temne-
paTypbl Ha cxeMme niameHu (puc. 8).

Puc. 8. Touku usmepeHus TemnepaTypbl NiaMeHu

+ lNepemewante gaTymk TemnepaTypbl B Cheayloline TOUKU nnaMeHn B COOTBETCTBUMN C
yKa3aHHOW cxeMou. [na 3Toro ocnabnante MydhTy U nepemelianTe eé (BMecTe C nankoil
W LATYNKOM) B HyXHOe MecTo. Koraa nokasaHus cTabunusmpyoTcs, CHOBa 3aHOCUTE
3HaueHWe TemrnepaTypbl B COOTBETCTBYIOLLEN TOUKE HA CXEMY.

+ Takum cnocobom u3mMepbTe TEMNepPaTypy BO BCEX TOYKAX MIAMEHN, OTMEYEHHbBIX HAa CXEME.

MoBTOPUTE LENCTBUA CO CBEYOW U CYXUM FOPHOUUM.

+ 06pamume sHuMaHue! Mpu U3yyeHUn CTPOEHUS MAAMEHN CYXOro roplyYero 1Cnosb3yeT-
ca 1/4 vyactb TabneTkun. Kycouek roptoyero noMellaoT Ha KepamMnUYecKyo naunTky.

+ BHecuTe B niama CMMPTOBKM Ha NOJAMUHYTHI NPobupky. N3snekute npobupky U3 niame-
HU 1 PaccMOTPUTE €€ MOBEPXHOCTb.

+ TloBTOpMTE OMBIT CO CBEYOMN.
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KOHTpONbHbIE BOMPOCHI:

1. Kakoro uBeTa Hanét Bbl 0OHAPYXMAM Ha Npobupke?

2. Yto 370 3a BewecTso?

NOMOLLb YYUTEJIO

Marepuanbl gns KONnMpoBaHUS
Tabnuua pe3ynbTaToB paboThl.

Pe3ynbTaThl U3MEPEHUI 1 HADMIOAEHNI 32 NNAMEHEM

TOUKA \!Pocm

Temnepatypa Temnepatypa Temnepatypa Yro o6paso-
e MUcTouHukK 0K0J10 (hUTH- B cpefHen B BEpXHeWn BasioCb Ha
) TEnNoThI nsa (Kycouka YyacTu niame- YyacTu niame- NOBEPXHOCTH
roproyero) HU HU npo6upkun?
1 CnupToBka
2 Cgeuva
3 Cyxoe _
roptouyee
BbiBOAbI:

B BbIBOAAX YKa3aTb, KaKoW WCTOYHUK TENIOThI npeanoyYTUTENbHO UCMNOJIb30BATb B XUMU-

yeckou nabopatopumn u nouyemy.

AHKeTa Ans pacyéTa MHAMBMAYANbHOMO MHAEKCA KayecTBa ypoka

BbibepuTe noaxoAsiwiMe BaM YTBEPXKAEHUS U NOACYMTaNTe cyMMy 6annoB
N¢ YTBepxaeHue 0 6annos 1 6ann
1 Ha ypoke s pabotan He aKTUBHO aKTUBHO
2 CBoen paboToi Ha ypoke 1 He L0BOJeH LOBOJIEH
3 | 3aypoka ycTan He ycTan
4 Moe HacTpoeHue CTano xyxe CTano nyyuwe
5 MaTepuan ypoka MHe 0bin He MOHATeH NOHATEH
6 becnoneseH noneseH
7 CKyYeH WHTepeceH
8 TpyAeH He TpyZLeH
9 | Csa3b ypoKka C ApYruMn HayKamu He 3aMeTHa 3aMeTHa

TeopeTnyeckoe nosicCHeHue

[OpeHMe — CNOXHbIA MPOLLECC, COMPOBOXAAIOWMACA BbIAENEHNEM SHEPTUM, KaK NPaBUO,
B BUAE Ten/ia M CBeTa. Pa3nMyaloT roMoreHHoe ropeHue (Hanpumep, npu paboTte ra3osoii ro-
PeNKu), U reTeporeHHoe ropexune (Hanpumep, ropeHne CNupTa U Cyxoro roptoyero). B paccmo-

TPEHHLIX MPpUMEpPax nnamMa NMeeT CXoAHOe CTPOEHUE. B HEM MOXHO BbIAENUTD TPW 4acTH.

1) BHYTpeHHUIN KOHYC TEMHOrO LiBeTa (B C/lyyae ra3oBOM ropesiki CUHEro LBeTa) C HU3KOM TeM-

nepatypon ~ 300—500°C. 3aeCb NPONCXOANT UCMAPEHME U PA3/IOXKEHME FOPIOYErO BELLECTBA.
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2) CpepHWiA BOCCTAHOBMTENbHbIN KOHYC COCTOWUT U3 CMeCH BO3ZyXa M ropsLLero rasa. 34ech
nof BAusHUeM bonee Bbicokoi Temnepatypsl, 1500—1800 °C, npomyKThl UCNAPEHUA U pa3No-
XEHUS FOPIYMNX BeLECTB aKTUBHO pearupytoT ¢ kncnopogom. Ecnm vyacTb yrnepoga ocTaércs
CBOOOAHOW, TO €ro Mesbyanline YacTULLbl PACKANAOTCA M NPUAAIOT NAAMEHN APKOE CBEYEHME.
JTa yacTb nnameHn borata yrapHbeiM rasoM CO — Cu/IbHbLIM BOCCTAHOBKUTEIEM, MO3TOMY €€ Ha-
3bIBAlOT BOCCTAHOBWUTENbHOW. TOYKA Hambonee BbLICOKOW TeMMepaTypbl HAXOLUTCA Ha OCTpue
BOCCTAHOBMWTE/NIbHOIO KOHYCA.

3) BHEWHMN OKUCAUTENbHBLIN KOHYC 0bpaszyeT HeBuAnMMYl 000/104Ky, OKpyXalolyl nna-
MA. 34eCb NOJ BAWAHWEM 3HAYMTENbHOrO MPUTOKA KMCAOPOAA BO3AyXa MPOMCXOLMT MOJHOE
okucneHue roptoyero ewectsa 4o COz n H20 (npu ropeHnn cyxoro roptoyero Ha OCHOBe ypo-
TponuHa Takxe obpa3syetca N2). Mpn 3ToOM 0ocTaéTcs U3bLITOK KNCNOPOAA, KOTOPbI NPK BbICO-
Koil TemnepaType 0bnajaeT BbICOKOW OKUCAWUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELIHAS 4acTb
MAAMEHMN HA3bIBAETCA OKUCANTENIbHOMN.

Mpu ncnonb3oBaHWMM NOAAYBA BO3AYXA MOXHO YBENNUUTb TEMNEPATYPY NNAMEHMU.

MeToauueckne KOMMEHTapHUK

Mpn HaNUYMNM BpeMeHN MOXHO HarpeTb NPobupky B niameHun cyxoro roptoyero. OHO AaéT
MeHee CBETALLEE NaaMs Mo CPaBHEHWIO C NnamMeHeM cBeun. Ho NpoayKTbl rOpPeHus Cyxoro ro-
ployero pasnuyanTca. Hapagy ¢ BOASHbLIMW napamu, YrnekUCnbiM ra3oM U caxen obpasyeTcs

asoT.
3apaHusa K Ypoky

KOHTpONbHbIE BOMPOCHI:
. Kakol UCTOYHMK nnameHn bbin MCNoib30BaH?
. Kakas yactb nnameHun camas ropsyan?
. [0 KaKkoW MakCMManbHOM TemMnepaTypbl yAAETCA NporpeTh Tepmonapy?
. UTOo ropsayee - LEHTp NAaMeHn unam kpaa?
5. MoyeMy CMMPTOBKA FOPUT MOYTK BECLIBETHBIM MAAMEHeM, a CBeya — CBETAWMUM? MoXHO
N MCMONb30BATb CBEYU B labopaTopun BMECTO CMUPTOBOK?
6. Kakue npoayKTbl rOpeHns 0AMHAKOBbLI Y CMMPTOBKW U CBEYU?
/. 3adaHue 015 nodzomosku K MA, BIIP
Mpw HarpeBaHUW TBEPAbIX BELLECTB B NPobUpKe HEOHXOAUMO:
1) B35Tb NPOOMPKY B PYKWU U HArpeBaTb Ty YaCTb, e NEXMUT BELLECTBO;
2) 3aKpenuTb NPOOMPKY B WTATUBE U HArPEBaTb Ty YaCTb, FAE NEXUT BELLECTBO;
3) B38Tb NPOOMPKY B PYKWU, MPOrpeTb BCO NPOOMPKY, a 3aTeM Ty 4aCTb, M4 NEXUT Bele-
CTBO;
4) 3aKpenuTb NPObWpPKY B WTATUBE, MPOrpeTh BCIO NPOOMPKY, a 3aTeM Ty 4acTb, FAe NeXUT

BeLLecTBO.
OTBeT: 4.

A owpNn —

8. 3adaHue 04 passumusa PYHKYUUOHANbHOU 2pamomHocmu

B kHure Maiikna ®apapes «Mctopus cBeym» aBTOp OMNUCHIBAET
—— = OMbIT, KOTOPbIA OH ALEMOHCTPUPOBAN HA CBOMX NEKUMAX. B nnams
| CBEYM OH MOMELLAN U30THYTYI0 CTEKSHHYI TPYOKY. OAMH KOoHel,
| TPYybKM onyckanca HeJaneko ot huUTUAA, BTOPOI BbIBOAMICA HA He-
‘ CKO/IbKO CAaHTUMETPOB OT NaaMeHu. Yepes HeKOTOpoe BpeMsa K KOH-
| Ly TPyOKW NOAHOCMAN FOpPSALLYI0 Ny4unHy. MoABSAOCH NAaMs, KOTO-
-~ POE CYLLeCTBOBA/NIO OTAENbHO OT MAaMeHW CBeuyn. Kak MOXHO 00b-
ACHUTb 3TO ABNEHUE?
OTBeT:
B 3TOM YacTu nnaMeHn NPOUCXOAUT ucnapeHune napaduHa. Ma-
pbl napaduHa Ha BO34yXe MpW NOAXUTAHUN 3aropakoTCA.

42 B copepxaHue




XUMUSA TOUKA !'POCTA

Ypok 2. «Peakyua HeUmpanu3ayuu»

GOpMUPOBAHME Y YYALLMXCA YMEHWIA TUTPOBAHUSA ABNSETCA HEODXOAMMbBIM YCIIOBUEM LN
NpoBeAeHNs 6ONbWNHCTBA UCCNeA0BATENbCKUX PabOT NO XUMUK.

Tun ypoka: u3yyeHwe HOBOTrO MaTepuana C dNeMeHTaMy UCcnefoBaHUA (KOMOMHWUPOBAH -
HbIN YPOK).

Llenb ypoka: co3aath YCI0BUA ANA U3YYEHUS M 0000LWEeHNA DU3NYECKUX U XUMUYECKUX
CBOWCTB OCHOBAHWMW, CchopMUpPOBaTb Yy 0bYdYalOWLMXCA MO3HaBaTeNbHbIE YHUBEPCANbHbIE Yyyeb-
Hble AeNCTBUS.

MpoAoNKNUTENbHOCTb YPOKA: OAMH aKafleMU4yecKun yac.

MnaHupyemble pe3ynbTaThbl:

[MpedmMemHbie:

+ XapaKkTepu3oBaTb (M3MYECKME U XUMUYECKMe CBOWCTBA OCHOBAHMIA, NPOBOAUTL OMbITHI,

MOATBEPXKAAOLLME XUMUYECKNE CBONCTBA OCHOBAHUIA;

+ NPUMEHATb OCHOBHblE METOAblI MO3HAHMSA: HAONOAEHNE, U3MEPEHUE, IKCMEPUMEHT;

+ NO/b30BaTHCA DIOPETKON M AaTynkom pH.

MemanpedmemHsie:

+ MO3HABaTe/IbHble: aHA/NM3MPOBATbL YCNOBUA U TpeboBaHMA 3ajay, BblOMpaATh, COMOCTAB-
NATb M 06OCHOBBIBATL CNOCOOLI pelleHns 3a4ay; NPOBOANUTL HADNOAEHUS U ONUCHIBATH
NPU3HAKK U YCNOBUA TEUEHUS XUMUYECKUX PeaKLWiA, BbINOMHATL 3KCMEPUMEHTbI, A€NaTh
BbIBO/Lbl HA OCHOBE aHa/M3a HabMAEHWIA 32 IKCNEPUMEHTOM;

+ PEerynsTUBHble: CTaBUTb Y4yebHble 3aAauu, COCTABAATb MJaH MOC/e[0BaTENbHOCTU
AEeNCTBUIA; OpraHu30BbIBaTh paboyee MECTO NPW BbIMOJHEHUM XUMUYECKOrO 3IKCMe-
PUMEHTA;

+ KOMMYHUKATWUBHbIE: MOSHO N TOYHO BbipaXkaTb CBOW MbICINU, APryMEHTUPOBATb COOCTBEH-
HYI0 TOYKY 3p€HMs, BCTYNaTh U MOALepPXMBaTh Ananor; 3pdhekTBHO paboTaTh B nape
WA TPyNmne Npu peweHnn yuyebHbix 3a4au.

Jlu4yHOCMHbIe:

+ OLLeHMBATb YPOBEHb YCBAMBAEMOro y4ebHOro MaTepmana, UCXOAS U3 COLLMAbHBIX U MY -
HOCTHbIX LLeHHOCTEN;

+ cobniopath npasuia be3onacHoro obpalleHns ¢ XMMUYECKUMU BelecTBamMu U 0bopy-
AOBaHWEM, MPOSBNATb IKONOTUYECKYIO KYNbTYpPY.

O6opynoBaHue, nporpaMMHoe obecneyeHne u pacxofHble MaTepuanbl

KomnbloTep; nporpammHoe obecneueHue Releon Lite; patumk pH; patumk Temnepartypsl
NNATUHOBLIW, AATYMK AABNEHMUSA; CTaKaH XuMuyeckunit Ha 150 ma; bropetka Ha 25—50 ma; mar-
HUTHAA Melanka, pe3nHoBas rpywa; nunetka Ha 20 MA; WTaTUB ANS 3NEKTPOMLOB; WTATMB Na-
bopaTopHbIN; Konba KpyrnoAoHHas; pe3nHoBas npobka C OTBEPCTUAMMW A/ AATYMKOB Temme-
paTypbl U Jasnenus; annapat Kunna vav npubop KupiowkuHa, 3apsxeHHbIN peareHTaMu Ans
MONyYeHUA YrNeKUCIoro ra3a; AUCTUANUPOBAHHAA BOAA; conaHas kucnota, 0,1M pacTtsop;
0,1M pacTBop ruapokcuaa Hatpua; 1%-Hol pacTBop heHondTanenHa; ruapoKCcua, HaTpus; co-
nsaHas kucnota (1:2); Kycoyku mpamopa.

Xop ypoka

3tan ypoka 1. OpraH13aunOHHbIN

Mpennonaraeman NPOAOXUTENbHOCTb: 1—2 MUH.

Meparornyeckas AeATeNbHOCTb YUNTENS:

NpoBepPAeT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO3AAET NONOXUTENb-
HbI SMOLLMOHA/bHBIA HACTPON y 0ByyaloLWMXca.

YuebHas pesTenbHOCTb 0by4aloWwmxcs:

IMOUNOHaA/IbHO HACTPANBAIOTCA Ha NMpeacToALlylo yqe6Hyro 0eATe/IbHOCTb
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3Tan ypoka 2. AkTyanu3auus m 0606weHne 3HaHUI

Mpepnonaraemas NPOLOIXUTENbHOCTL: 10 MUH.

Meparorunyeckasn AeaATeNbHOCTb YUMTENA:

NPOBOAMT (hPOHTANbHYI Deceay; akTyanusupyeT UMeloLLNecs 3HaHNS;

Co34aET ANA 0byyaloLWwmMXCcs NPobaAeMHYI0 CUTYaLNIo; NODYXAAeT K BbiCKa3blBaHWUIO NPeano-
XEHMI 0 crnocobe u cpeAcTBax AOCTUXKEHUA NMOCTABNEHHON LLeNU.

Paboma ¢ mepMuHamu u noHAMUAMU.

MoBTOPUTb U 0OOOLWMTL 3HAHMA Y4YaLMUXCS O COCTABe OCHOBAHWM, knaccudukaumuu, dusmnye-
CKMX CBOWCTBAX, OTHOLIEHWM PACTBOPUMBIX OCHOBAHWUW K WHAMKATOpaM, peakuun obmeHa,
KUCNOTHOCTKN pacTBOopa - pH pacTsopa.

MpennaraeT BbiCKa3aTb MHEHUSA O TOM, KaK MOXHO MOMY4YUTb M3 OCHOBAHMI conu. Mpu BO3HUKHO-
BEHWW 3aTPYAHEHUN NPUBOAUT NPUMEPLI CNOCODOB NonyyeHus conent u3 kncnot. CoobuiaeT oby-
YAOLLMMCA, YTO PeaKLLMs MEXLY OCHOBAHWUEM U KUCIOTON OTHOCUTCS K peakuuam obmeHa.
MpocuT 3anncaTb YpaBHEHUE pPeaKLUM MeXay rMApPOKCMAOM HATPMA U CONAHOWU KUCIOTOMN.
3a4a€ET BONPOC: KaK MOXHO OMpeaennTb, YTO B pe3ysibTaTe NPOTEKAHUA PeaKLLUM LenoYb
MONHOCTbIO NpopearnpoBana C KUCNOTOW?

YuebHas pesTenbHOCTb 00y4aroWwmxcs:

OTBEYAIT Ha BOMPOChI, BbICKA3bIBAKT CBOU NMPEANONOXEHNS, NPEeANAralT U COrnacoBbIBAOT
C YYUTENEM TEMY U LLe/Ib YPOKA; NPeaiaratoT Crnocobbl 1 cpeacTBa AOCTUXKEHUS LLeN.
Bbicka3blBAOT CBOW NpPeLNONOXEeHWs No cnocoby nonydeHus conen. WMcnonb3ys aHanoruu,
npeanaralT NPOBECTU PeakLM0 MeXAy OCHOBAHMEM U KUCIOTOM.

3anncbiBalOT YpaBHEHME peakLUu MexAay KUCI0TOW U OCHOBAHMEM.

MpennonaraloT, YTO OKOHYAHME peaKUUM MOXHO OnpenenuTb C MOMOLLbIO MHAWKATOPOB W
AaTtynka pH

3tan ypoka 3. lpuMeHeHne 3HaHUA B HOBOW CUTyaLuM

Mpennonaraemas NPOAOIKUTENbHOCTL: 20 MUH.

Meparorunyeckasn AeaATeNIbHOCTb YunTens:

/. CooblwaeT yyalnmca, 4To peakums Mexay KMCNOTOM W OCHOBAHMEM Ha3blBAETCH peak-
LMen HenTpanmsaunu.

MpeanaraeT NpoBecTM peakuUuio HedTpanM3auuu B NPUCYTCTBMKM AaTumka pH u pactBopa
WHAWNKATOpa - (pheHONndTaNEenHA.

HanoMuHaeT yyeHMKaM npasuna obpalleHns C KNCAoTaMu W LWesoyaMu, a Takxe paboThbl ¢
3nekTponpubopamu, pa3aaét obopyaoBaHMe U MHCTPYKLMIO No paboTe.

CneauT 3a BbINONHEHWEM PaboTbl. Mpn HEOOXOAMMOCTM OKA3biBAET MOMOLLb 0byYaeMbiM.
2. ObcyxpalT pe3ynbTaThl paboTbl, COBMECTHO C YYeHUKAMMU HOPMYINPYIOT BbIBOAI.

3. CooblwaeT, 4To CyLLeCTBYET elLé 0AUH CNocob NonyyeHus conet U3 pacTBOPUMBIX B BO-
A€ OCHOBAHWI - B3aMMOAENCTBUE LLEeIOYel C KUCNOTHBIMU OKCcuaamu. JeMoHCTpupyeT
onbIT «TennoBon 3MeKT peakL Uy rmapoKcuaa HaTpus C YrAeKUCabIM ra3om».

4, TIpoCUT yyalMxcs yKazaTb MPU3HAKM peakLmn 1 3anucaTth ypaBHEHUE peakLnm, 3aHeCTu
pe3ynbTaThl HAbMIOAEHWIA B TaBAULY W CAENATh BbIBOAbI.

YyebHas LeaTenbHOCTb 0byyaloLLnXCs:

1. BbinonHAT nabopaTopHylo paboTy, paboTtas B napax; ohOpMASIOT pe3ynbTaTbl U3Me-
PEHUN B TETPAAAX, 3aHOCS AaHHble B TabnunLy.

2. ObcyxpatoT pe3ynbTathl paboThl, HOPMYANPYIOT BbIBOAI.

3. HabniopatoT 3a BbIMONHEHWEM OMbITA.
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4. YkasblBatoT MPU3HAKKN peaKunn: BblAeNneHWe TennoTbl, NOrioWweHne rasa (yMEHbLIJEHVIe

AABNEHNA B COCYAE), BblAeNeHMe NAPOB BOAbl. 3aNNCbIBAIOT YPABHEHWE peaKLMM, 3aN0NHA -
0T Tabnuuy 1 GOpPMyNUPYIOT BbIBOALI O NPU3HAKAX NPOTEKAHMS AAHHOW peakLnm

dtan ypoka 4. KOHTponb ycBoeHus, 06Cy)xaeHne AOonyLEeHHbIX OWn6ok
M UX KOppeKuums

Mpeanonaraemas NPOAO/IKUTENbHOCTb: 7 MUH.

Meparorunyeckas LeaTeNbHOCTb YYUTENS:

opraHusyeT obcyxaeHune pe3ynbTaToOB OMbITOB M COBMECTHO C YYalWUMUCs GopMynnpyeT Bbl-
BOZ,bl O XMMMNUYECKNX CBONCTBAX OCHOBAHWMN.

MpeanaraeT oTBETUTb HA KOHTPOJIbHbIE BOMPOCHI U TECTbI.

YyebHas peaTenbHOCTb 0byyaowmxcs:

NPUHUMAKT yyacTue B 0OCYXAEHWUM pe3ynbTaToB U GOPMYNUPOBKE OOLLMX BbIBOAOB, 3aHO-
CAT BbIBOAbLI B TeTpaAu. OTBEYAOT Ha BOMPOCHI U TECTb

3tan ypoka 5. Undopmauus o goMaliHeM 3aaaHnKN U pednekcus

Mpeanonaraemas nNpoAO/IKUTENbHOCTb: 6—7 MUH.

Meparornyeckas AesTeNbHOCTb YYUTENS:

MHGDOPMUPYET O AOMALIHEM 33aaHNU, LAET KOMMEHTAPUI MO ero BbIMONHEHWUIO;
npeanaraeT 3anosHUTb aHKeTY pedaekCcun K Ypoky U npeanaraeTt paccymTats «MHAMBUAY-
aNbHbIN NMHAEKC KaueCTBa YPOKay;

NOABOANT pedNeKCUBHYI CTAaTUCTUKY YPOKA MO KONMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3HAYEHUA 5;

YyebHas AeATeNbHOCTb ODyYatoWmMxcsa:

33[a10T YTOYHAOLLME BONPOCH O BbIMONHEHUN LOMALIHEr0 3a4aHus;

paccumnTbiBalOT «MHANBUAYANbHBIA UHAEKC KAUeCTBA YPOKAY;

OnpesenstoT CTeNeHb COOTBETCTBUA MOCTABNEHHOW LLENN U Pe3ynbTaTOB AeATENbHOCTY; CTe-
MeHb CBOEro NPOABUXEHUS K LLeNK;

BbICKA3bIBAIOT OLLEHOYHbIE CYXAEHWUS W COOTHOCAT pe3ynbTaThl CBOEW AEATENbHOCTU C Le-
Nbi0 YPOKa

Martepuanbi gns NOAroTOBKN K YPOKY

1. UHcTpykumMa K nabopaTtopHon paboTte «Peakuus
HeUTpanm3aunm».

+ [lpn NoMoLLM Pe3UHOBOW FPYLIN HANONHUTE NUNETKY
0,1 M pacTBopoM rugpokcuaa HaTpus.

+ B cTakaH nepenenTe oTMepeHHbIN 06bEM pacTBOpa
wenoym (10 mn).

+ JlobasbTe B cTakaH 20 MA ANCTUNNUPOBAHHOM BOAbI.

+ OCTOPOXHO ONYyCTUTE B CTAKaH MArHWUTHbLIA AKOPb.
MomecTuTe CTakaH Ha pabouylo NOBEPXHOCTb Mar-
HUTHOW MewWanku. BknounTe Mewanky n OCTOPOX-
HO, YTOObI He Pa3buTb INEKTPOA, ONYCTUTE €ro B CTa-
KaH C pacTBOpOM wenoum ( puc. 9).

Puc. 9. YcTaHoBKa A1 KMCIOTHO-OCHOBHOMO TUTPOBAHMA:
1 — biopeTka; 2 — WTATMB ANA 3aKpenneHns gatyuka pH;
3 — patuuk pH; 4 — AKOpb MarHUTHOW MeLWanky,

5 — MarHuTHas Melanka
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« 3aKpenuTe 3NeKTPOA B WTaTMBE. AKOPb MEWANKN He AO/MKEH KAcaTbCA 3NeKTPoAa.
+ HayHuTe 3annucb U3MEpeHUNn, LOXANTECh, NOKA MOKA3aHUA INeKTPOAA CTaHYT CTabunb-
HbIMW.
+ TpubaBbTe Kk pacTBOpy 2—3 Kanau pacteopa eHondTanemnHa.
+ Mpunueante ¢ oanHakoson ckopoctbio 0,1 M pacTBOp X10POBOAOPOAA B CTaKaH C pac-
TBOPOM LLLENOYMN.
Obpamume BHUMAHUE, YTO NPU NPUBNNKEHNUM TOYKM HenTpanusaumun (koraa byaeT npunn-
TO NpuMepHO 9,5 MN pacTBOpa KMCIOTbI) PaCTBOP KNCNOTbI A00aBNAKTE NO KanaaMm. B MmomeHT
obecuBeynBaHMA OKpacku heHondTanemHa AOCTUraeTcs Toyka HenTpanusauuu. pH pacTsopa
B 3TOW TOYKE paBeH 7.
« TpunenTte ewe HeCKOAbKO MA PacTBOPA KMCAOTbl B CTakaH. 3aHECMTE MONYYEHHbIE faH-
Hble B Tabnuuy. CaenanTte BbIBOAbI NO pe3ynbTaTaM paboTbl.
BoiBOAbI:
YKasatb, Kak MOXXHO ONpPeAeNUTb TOYKY 3KBMBAIEHTHOCTH (KOrAa LWes0Yb NOAHOCTbI BCTY-
NMuNa B peakLuio C KNCIOTON).
2. WHCTpyKUMA K BbLIMONHEHUIO AEMOHCTPALMOHHOIO onbiTa «TennoBon 3hhekT peakuuu
TMAPOKCMAA HATPUSA C YTNEKUCIBIM Fa30M»;
+ KpyrnopoHHylo konby 3anonHuTe yranekucibiM ra3om 3 annapata Kunna wau npubopa
KuptowknHa. MonHOTy 3an0sHEHNS NPOKOHTPONIMPYNTE NPU NMOMOLLY FOPALLENA NYYMHbI.
+ B HamonHeHHyto ra3om konby bbICTPO HACbINbTE NOPOLWOK FMAPOKCUAA HATPMs (Ha Kon-
by émkoctbio 0,5 n cnenyet B3aTh 0k010 10 r NaOH) 1 repMeTUYHO 3aKpoiiTe NPOOKOIA
C AaTYMKAMM TemnepaTypbl ¥ AaBAeHUA.
+ HauHuTe m3MepeHus M HabnofanTe, Kak B TeueHUe 2—3 MUHYT U3MEHSITCA 3HAYeHMS
TemnepaTypsbl U AasneHuns (Mnu obbéma) B Konbe-peakTope.

NOMOLLb YYUTENHO

Marepuanbl gns KONMpoBaHUS
Tabnnua pe3ynbTaToB paboThl
Pe3ynbTaThl M3MepeHuii/HabnogeHnn nabopaTopHon paboTsl
«Peakuna HeMmTpanm3aLuum»

PacTtBop nocne
pob6aBneHusa
M36bITKa KUCNOTbI

MUcxopHbli pac- PacTtBop B TO4ke
TBOP LWeNnouu 3KBMBaNIEHTHOCTH

3HauyeHue

3HayeHue pH

LiBeT dpeHondTanenHa

Pe3ynbTaThl HAONIOAEHUN LEMOHCTPALMOHHOMO OMNbITa
«TennoBoi 3deKT peakLum ruapoKcaa HaTpua C YrnekucIbiM rasom»
Pe3ynbTaThl HabnoAeHM

Mokazarenn HayanbHble nokasaHus KoHeuHble nokasaHus

JlaBneHune

Temnepatypa

AHkeTa ona pacyéta «MHANBMAYaNbHOrO MHAEKCA KauecTBa ypoka» (MpuBefeHa B ONu-
CaHuM ypoka «M3yyeHne cTpoeHus naaMeHm».
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TeopeTnuyeckoe nosicCHeHue

1. K nabopatopHon paboTe «Peakuns HeWTpanmsawuunm.

Mpn AobaBneHWM K pacTBOpy LWesoyn pactsopa kucnotol pH Oyaet cHuxatbes. Mpu pas-
HOMepHOM [06aBneHUN PacTBOpPa MOXHO LOOUTHLCA XOpOWeEro rpaduyeckoro nsobpaxeHus
KPUBOW TUTPOBAHWA CUAbHOMO OCHOBAHUA CUMNbHOW KMcnoToW. Ha rpaduke byneT BuaeH cka-
YOK TUTPOBAHMA, KOrAa pH pacTBopa 3a kKOpoTkoe BpeMs (Npu fobaBneHUN HeOONbLIOrO KON -
YeCTBA KMCNOTbI) M3MEHAETCA 3HAYMTENBHO.

Mpwn Hanuuun y LudpoBon nabopatopun GyHKLNM BBELEHWUA OTAENbHbIX TOUEK MOXHO NpU-
0aBnsTb B CTakaH NOPLUM CONAHOW KUCIOTbI ONpeaenéHHOro obbéma v onpeaenst pH nony-
YeHHOro pacTBopa.

2. K meMOHCTpaunoHHOMY onbiTy «Tennoso 3 hekT peakLnm ruipoKkCMaa HaTpus C yrne-
KUC/IbIM ra3om».

JLaHHbIN ONbIT HArNALHO AEMOHCTPUPYET XUMUYECKME CBOWCTBA LLENOYEN U KUCIOTHBIX OK-
cMzoB. lng ero npoBeAeHUs pekoMeHayeTca bpaTth Konby Takoro pasmepa, yTobbl JaTuMK TeM -
nepaTypsbl, NPOX0AA Yepe3 pe3nHOBYI NPobKy, Kacancs Nopowka rMAPOKCMAA HaTpua. Ans
COKpalLeHWa BpeMeHW NPOBeAeHUs ONbiTa Jyyle WCNONb30BaTh HEe rpaHy/bl MMAPOKCUAA Ha-
TPpUA, a NOPOLLOK, T.6. He0bX0AMMO NPeABAPUTENILHO PACTEPETH WET0Yb B CTYMKE.

Mpu npoBeAeHUN OMNbITA HA CTEHKAaX KONObl KOHAEHCUPYETCS BOAA, KOTOpas obpasyeTcs
COrJTaCHO YPaBHEHMIO peaKLmnu:

2NaOH + CO2 = Na.COs3 + H0 + Q
MeTtoaunueckue KOMMEHTapuu

[na hopMUPOBAHUA YMEHUS NMPOBOAUTb TUTPOBAHWE PEKOMEHAYETCS NMPOBECTU OMbIT He-
CKO/MbKO pa3. epBoe TUTpOBaHWE ABNAETCA NPUKMAOYHbIM. OHO MO3BONAET OMpPEAENUTh NPU-
MepHbIA 06bEM KNCNOTbI, HEOOXOANMOW ANS AOCTUXEHWUA TOUKU IKBUBANIEHTHOCTH.

Mpu BTOPOM TUTPOBAHWU NPU MPUBAMKEHUN K TOYKE IKBUBANEHTHOCTU PACTBOP KUCIOTHI
NpubaBifeTCA MO KaniaM, AOXMAAACh OTK/IMKA AaTuuka pH.

O6pamume 8HUMaHue! B LEeMOHCTPALMOHHOM OMbITE HENMb3A MCMO/b30BATh MIOCKOAOHHbIE

N KOHUYeckue Konbsl!
3afaHunsa K YpPOKy

/. 3adaHue Ha pasgumue (YHKYUOHA/NbHOU 2pamomHocmu

KncnoTHOCTb Xenyaka — nokasaTesb, KOTOPbI XapakTepusyeT cofepxaHue KNCNoThl B
XeNyJLo4HOM COKe. XenyfouHbll COK, B COCTaBE KOTOPOro ecTb COMAHAA KUCNOTa, obsa3aTeneH
A8 NPOL,EeCcCoB nuiieBapeHuns. HapyweHue obmeHa BelEeCTB, a TakXe BO3JENCTBME UHBIX
(haKTOPOB MOXET MPUBECTU K MOBbILIEHHOW KMCAOTHOCTM XENYA04YHOr0 COoka. B 3ToM cnyvae
BpayM Ha3HauyalT aHTALMAHbIE NpenapaTbl, HanpuMmep «Anbmarenb». B coctaB npenaparta
BXOAAT FMAPOKCUA, aNOMUHUA U TMAPOKCUA MarHUA. Kakylo poib UrpatoT 3TU BeLw,eCTBa B CHU-
XEHUN KNCNOTHOCTU Xenyao4yHOro coka?

PeweHwne:

FMapokcua, antoMUHNUS U TMAPOKCUA MArHMA BCTYMAKOT B pPeakLuuio C CONSHON KNCI0TOMN,
NPOUCXOAMNT peakL s HenTpanu3aunmn. MTMApoKCUA antoMUHNUA U TUAPOKCUA MArHus HEMTpanu-
3YI0T CONAHYI0 KUCNOTY.

2. 3a0aHue 0218 hodzomosKu Kk T'MA, BIP

C KakuMM 13 nepeyncieHHblX HUXKe BELEeCTB pearupyeT pacTBOp rMAPOKCUA KaNUS:

1) dhochopHas KucnoTa;

) TMAPOKCUL HATPUS;
) CEPHUCTLIN ras;
) TMAPOKCUA MATHUS;
5) okcug meaum (11).
OtseT: 1, 3.

2
3
4
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2) YCTaHOBMTE COOTBETCTBME MEXAY MCXOAHBIMMW BELLECTBAMMW M NPOLYKTAMMW PeaKLUU.

MCXO/HbIE BELLECTBA MPOAYKTbl PEAKLUWW
A) H2SO4 + KOH 1) NaNOs + H;0
b) NaOH + HNO; 2) NaxS0s3 + H.0
B) NaOH + H,SOs 3) K2SO4 + H20
4) Na;S + H;0

A|b|B

Otset: 3, 1, 2.

3) Mpu3Hakamyu NpoTekaHUa peakunmn Mexay rugpokcugom megm () v cepHoW KmcnoTou
ABNAKOTCA:

1) pacTBOpeHMe 0CaAKa;

2) NosBNEHME 0CAAKA;

3) obpa3zoBaHue HeCLLBETHOrO PacTBOpa;

4) obpazoBaHMe OKpaLEeHHOro pPacTBOpa;

5) BblAeNeHue rasa.

OtseT: 1, 4.

KOHTpONbHbIE BOMNPOCHI:

1. ObbACHWTE, KaK U MOYeMy U3MEHSETCs 3HayeHMe pH pacTBopa Npu TUTPOBAHUM CUNILHO-
ro OCHOBAHMA CUNbLHOW KUCOTOWN.
2. MoXHO nu ucnonb3oBaTb BMECTO heHONPTaNEMHA PACTBOP METUNOPAHXKA?

3. Mepeuyncnute KNacchl BEWECTB, C KOTOPbIMW PearupylT HepacTBOPKUMble B BOLE OCHO-
BaHMA W wenoun. Mpueeaute npumepsl. Ha30BUTe NPU3HAKK peakLun.

TeMbl NpPOEKMHbIX U uccaedosamesibCKux pabom
OnpepeneHne cofepxaHna ackopobMHOBOW KNCIOTbI B IEKAPCTBEHHbIX MpenapaTax.
OnpepeneHne KNCNOTHOCTM (PPYKTOBLIX COKOB.
OnpepeneHune KUCJIOTHOCTM Kedupa 1 APYruxX MOSIOYHbIX NPOAYKTOB.
CpaBHUTe/IbHAA XapaKTepPUCTUKA KNCNOTHOCTM S6N0YHOIO U CTONOBOrO YKCYCa.
OnpepeneHne cofepxaHua KNCIOTbI B IMMOHe.

uor A W N —

9 Knacc

Ypok 3. «Teopus anekmposumudeckol duccoyuayuu.
d/1eKkmposiumsl U He3/1eKmpoJiumbl»

CBA3aHa CO 3HAaKOMCTBOM 06y‘-IaEMbIX C MeTO4AdMU HAYYHOI O (yqe6Horo) nccnegoBaHuA.
Mpy BbINONHEHMWK pa6OTbI yyawneca nonyvyarot SKCNEepuUMeHTaNbHble AdHHbIE ((D&KTVI‘-IECKVIVI
MaTepman), KOTOpble BO3MOXHO K/1acCUULMPOBATb. 3aTem npoBoaAaT TEOpETVNECKVIﬁ dHaNns,
B pe3y/ibTaTe€ KOTOpPOro 000CHOBbIBAETCA pasaeneHne BeLLecTs HeE TOJIbKO HA OCHOBE 3KCNepu-
MeHTaNIbHbIX (DaKTOB, HO M HA OCHOBAHWW CTPOEHUA BelecTBa. Ha nmocienyowmx ypokax yya-
wneca 6y.u,yT 3HAKOMUTHCA C AaNbHEWWMUMM 3TanamMm UCCneLoBaHMS.

Tvn YPOKa: Yypok-uccnenosaHue (3KCI'IepVIMEHTaJ'IbHOE n3yyeHne HOBOro MaTeleana).

Llenb YpOKa: €co34aTb YCNOBUA ANd onpeaeneHna npuHagnexHoCTn BeLLeCTB, cMecen Be-
wecTs U PacTBOPOB BELLECTB K 3JIEKTPONUTAM N HEINEKTPOINUTAM, Cd)OpMVIpOBaTb y o6yqa+o—
LWKUXCA NO3HaBaTE/IbHbIE YHNUBEPCA/NIbHbIE yHE6HbIe AEeNCTBUS.

npO.D,OI'I)KVITe}'IbHOCTb YpoOKa: OANH akaZeMuyeckumn yac.

48 B copepxaHue




XUMUSA TOUKA !'POCTA

MnaHupyemble pe3ynbTaThl:
[MpedmemHbie:
+ PACKPbITb MOMOXEHNA TEOPUM 3N1EKTPOAUTUYECKOW AMccoumaumnm (pacnajp BewecTB Ha
WOHbI MPX PACTBOPEHWUM UAWU PACMNABNEHIUMN, KATUOHbI 1 AHUOHDI);
+ XapaKTepu3oBaTb BelLeCTBA MO COCTaBY, CTPOEHMIO U CBOMCTBAM, YCTaHaBAMBATbL MPU-
YMHHO-CNEeACTBEHHbIE CBA3N MeXAY AAHHbIMW XapakTepuCTUKaMK BELLECTBA,;
+ cobniopatb npasuna b6esonacHon paboTbl NpyU NPOBEAEHWUM OMbITOB, MO/Mb30BATHCA Na-
bopaTopHbIM 060PYA0BAHNEM M NMOCYAO0MN.
MemanpeomemHele:
+ NO3HaBaTe/bHble: CO3AaBaTh (COBMECTHO C yuyMTeNeM) aNrOPUTM AEeATeNbHOCTU MpU pe-
WeHUM npobneM NOUCKOBOTrO XapakTepa, yMeTb OpPraHM30BbIBaTb UCC/IEL0BAHME C Le-
Nbl0 NPOBEPKU MMMNOTE3; YMETb A€N1aTb YMO3AK/NHOUEHUS U BbIBOLbI;
+ PEerynsTUBHble: KOHTPOAUPOBATbL N OLLEHMBATb Pe3ynbTaThl AEATeNbHOCTM, BHOCUTb KOP-
PEKTUBbI B UX BbIMONTHEHWE;
+ KOMMYHUKATWUBHbIE: MOSHO U TOYHO BbipaXkaTb CBOW MbICIU, APryMEeHTUPOBATb COOCTBEH -
HYI0 TOYKY 3p€HUs, BCTYNaTh U NOALepXuMBaTh Ananor; 3pdhekTBHO paboTaTh B nape
WA Tpynne Npu peleHnn yuebHbiX 3a4au.
Jlu4HOCMHbIEe:
+ pa3BMBaTbh NPaKTUYeCKMe YMEHUS, CBA3aHHble C M3YYeHUEM OCHOBHbIX MONOXEHUW Teo-
pUN 3NEKTPONUTUYECKON AMUCCOLMALLMMK;
+ MPOABNATb NMO3HABATENbHbIN UHTEPEC, HANPaBNEHHbIA HA U3Y4eHME OCHOBHBIX MOJIOXKE-
HUWA TEOPUU INEKTPONUTUYECKON AMCCOLMALLUN.
O6opynoBaHue, nporpaMMHoe obecneyeHne U pacxoaHblie MaTepuanbi
KomnbloTep, nporpammHoe obecneyenne Releon Lite, uudpoBoi AaTYMK 31€KTPONPOBOS -
HOCTW, CTakaHbl Ha 50 MA; CTeKNSHHAA Nasoyka, NPOMbIBANKA; WnaTenb - 2 WT., AUCTUIIN-
poBaHHag BoAa; no 20 Mn 3TMNOBOro CNMUpPTA; 5%-HOro pacTeopa Caxapo3bl; pacTBopa CNMpTa
(1:1); 5%-Horo pacTBopa xaopuaa HaTpua; 5%-Horo pacTsopa x10poBoA0poAa; 5%-Horo
pacTBOpa MMAPOKCMAA HATPUSA, NOBapeHHas conb (TBEpAasn), caxap (TBEpAbIN).
Xopa ypoka

3tan ypoka 1. OpraH13aunOHHbIN

Mpeanonaraemas NPOAO/KUTENbHOCTb: 1—2 MUH.

Meparoruyeckas AesTeNbHOCTb YYUTENS:

NPoBepPSeT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoke, CO34aET NOMOXUTENb-
HbIA 3MOL,MOHA/IbHbIA HACTPOW Y 0byyaloLWMXCS.

YuebHas pesTenbHOCTb 0by4aloWwmxcs:

IMOUNOHaJ/IbHO HACTPANBAIOTCA Ha MPeacToALLytO yLIE6Hy}O 0eATE/IbHOCTb

dtan ypoka 2. Aktyanu3aumsa u 0606weHne 3HaHUK

Mpeanonaraemas NPOAONKUTENLHOCTb: 10 MUH.

Meparornyeckas AeaATeNbHOCTb YYUTENS:

NPOBOAMUT (DPOHTANbHYIO Deceny; akTyanu3upyeT UMEKLUECcs 3HaHUA, moMoraeT obobuie-
HWI0 3HAHUI O PacTBOPaAX;

C03aET ANs obyyaolMxcs NpobnemMHylo CUTyaLmnio; NobyxAaeT K BbICKa3biBaHMIO NPeAno-
KEHWI 0 cnocobe n cpeacTBax AOCTUXKEHNS NOCTABNEHHOI LeN.

Paboma ¢ mepMuHaMu u NOHAMUAMU.

MoBTOPUTL 1 0606WNTbL 3HAHUS YYaLLUXCA O PACTBOPAX, PACTBOPAEMOM BELLECTBE M pac-

TBOpUTENE; O TUNAX_ KPUCTAINNUYECKUX pemé[OK - MOﬂEKyﬂﬂpHOVI, VIOHHQVI; BUAAX XUMNYye-
CKOU CBA3U - NOHHOW, KOBAJIEHTHOU NOJIAPHOU, KOBA/IEHTHOU HEMOJIAPHOU
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OnucaHue npobiemHol cumyayuu.

ObLLen3BECTHO, YTO PACTBOPbI BELLECTB B BOAE UMEIT H0Nee BbICOKYIO TemnepaTypy Kune-
HUS U bonee HWU3KY TemmnepaTypy 3aMep3aHua No CPABHEHUID C YMCTOM BOAOM. M3BeCTHO,
yTO TemnepaTtypa 3aMep3aHus pacTBOpPa 3aBUCUT OT KOHLEHTPALWM PACTBOPEHHOrO BeLLe -
cTBa. Ecnm B 1 Kr BOoAbl pacTBOPUTL 1 MONb BEW,ECTBA, HANPUMep T0KO3bl, TO TeMnepaTypa
3aMep3aHuna 3TOro pacTBopa noHm3nuTcs Ha 1,86. To ecTb pacTBop byneT 3amep3aTh Npw
-1,86. MoHMxKeHMe TeMnepaTypbl HA TaKyl Xe BEeANYMHY MOXHO Habnwoaatb npu pacTBO-
peHun 1 MoNb ranuepuHa, 1 Moab 3TUAOBOIO CNUPTA B 1 KI BOADI.

OpHako ecnn B 1 Kr (nMTpe) BOAbI pacTBOPMTL 1 MOMb XNOPMAA HATpUs, TO TemnepaTypa 3a-
Mep3aHus pacTBopa cTaHeT Huxe -1,86. A TemnepaTypa 3aMep3aHua pacTBoOpa, COCTOALLE -
ro u3 1 kr BoAbl M 1 MONb xnopuaa bapus, elle HUXe TemnepaTypbl 3amMep3aHus pacTeopa
xnopuaa Hatpus. Kak 06BbACHUTb 3TN SBNEHUSA?

YuebHas pesTenbHOCTb 00yYaroWwmxcs:

OTBEYAOT HA BOMPOCHI, BbICKA3bIBAKT CBOW MPEANONOXEHWUA, NpeasaraloT U COrnacoBbiBa-
0T C YYUTENIEM TEMY W Lie/ib YPOKA; 0OCYXAAI0T CNOCObbl U CPeACTBA LOCTUXKEHUA LLENN.
[pednonazaemoe 0b6bAcCHeHUe npobaemHol cumyayuu.

Ecnu pactBop 3amep3aeT npu bonee HU3KOW TeMnepaType, TO KOHLEHTPALIMA BELLecTBa Mo -
BbiAETCA. [OBbILIEHNE KOHLEHTPALUM BELLECTBA NMPOUCXOAUT 3a CYET 0OPa30BaHMA HOBbIX
4acTUL, — MOHOB. MpK 3TOM KOHLEHTPALMA YacTUL, B pacTBOpe MOBbIWAeTCA. [pyrue pelie -
CTBA He pacnajalTCs HA MOHbI, KOHLEHTPALMA BEeLeCTBA OCTAETCA MOCTOAHHOMW, NO3TOMY
TemnepaTypa 3amMep3aHusa 3TUX pacTBOPOB DyAeT OfMHAKOBA.

Cnocob peweHus.

NoHbI - 3apaXeHHbIe YacTULbl. PacTBop, copepXalLnii MOHbI, ByeT NPOBOANUTL 3NEKTPUYe -
CKMM TOK. PacTBOPbI, COAEPXALLME MONEKYNbI, HE 3NeKTPONPOBOAHbI

3tan ypoka 3. lpyuMeHeHne 3HaHUH B HOBOW CUTyaLum

MpegnonaraemMas NPOLOMKUTENbHOCTb: 17 MUH.

Meparormyeckas 4eATeNbHOCTb YUNTENA:

1. Yuutenb 3HaKOMUT YYEHMKOB C METOLWUKOWN MPOBEAEHUA UCCNeAOBaHWA, LAET 3aAaHue,
pa3faét obopymoBaHWe U UHCTPYKLMIO MO paboTe, obpallaeT BHMMAHWE HA 0COBEHHOCTH
paboTbl C AATYNKOM 371€KTPONPOBOAHOCTHU.

2. Mocne npoBefeHNa 3KCNepPUMEHTANIbHON YacTi 0OCYXAAOTCA BONPOCH O TUMAX KpUCTan-
NNYECKUX PELETOK M BUAAX CBA3M B INEKTPONMUTAX U HEINEKTPONMUTAX.

3. OpraHusyeT obcyxaeHne BONpoca, NoYeMy BeL,eCcTBa C MOHHbLIM TUMOM CBA3M (a TaKXe
KOBANIEHTHbIM NONIAPHbIM) MPOBOAAT 3NEKTPUYECKUN TOK.

4, ObbACHAET npouecc obpa3oBaHMA WOHOB npu pacTBope. [aéT onpeneneHns TepMUHOB
«KaTUOH» U «aHMOH». ObpallaeT BHUMaHUE Ha 0bpa3oBaHNe WOHOB MpK PacniaBNeHUN Be-
WeCTB C MOHHbIM TUMOM CBA3M.

5. 3a4a6éT BONPOCHI:

Kakue MOHbI 06pa3yloTcs Npyu pacTBOPEHUM XNOPUAA HATPUA U XJopuAaa bapus B pacTeope?
CKO/IbKO MOJ/Ib KATUOHOB HATPUA ¥ AHMOHOB XJ10pa 0bPa3yeTCs NPU PaCTBOPEHUU B BOAE
1 Monb Xxnopuaa Hatpusa?

Bo3BpaluaeTcs kK onucaHuio NpobneMHol CUTyaLumn, NPOCUT OOBACHUTL SBNEHMS.

6. MNpeanaraet BbINONHNUTL 3a4aHNA.

YuebHaa [eaTeNbHOCTb 0byyaloLmMxcs:

1. YYeHUKMN BbIMOMHAT IKCNEPUMEHTANbHYIO PABOTY; 3aHOCAT pe3yNbTaThl U3MEPEHUI B
Tabnuubl.
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2. OnpefensaoT TUN KPUCTAIMYECKMX PELETOK W BUL XMMUYECKON CBA3W B INEKTPOAUTAX U
He3NeKTPOoNmnTaXx.

3. B xope obcyxaeHnsa Bonpoca NPUXOAAT K BbIBOAY, YTO 3NEKTPONUTLI MPOBOAAT NEKTPU-
YeCKWUM TOK 3a CYET 3aPSHKEHHbIX YACTUL, - WOHOB.

4. V30bpaxatoT B TeTpaaax cxemy obpa3oBaHus WOHOB, 3aNKCbIBAIOT ONpeaeNeHus.

5. OTBeYatoT Ha BOMpoCkl yuutens. O6bACHAT NpobaemMHyl0 CUTyaLuto.

6. BbImoNHAT 3afaHna yunTens

3tan ypoka 4. KOHTponb ycBOeHusi, 06cyxaeHne AonyLeHHbIX
OLIMBOK U NX KOppeKLuus

Mpepnonaraemas NPOAOIKUTENbHOCTb: 10 MUH.

Meparornyeckas LeATeNbHOCTb yYUTENS:

opraHusyet obcyxaeHune pe3ynbTaToB MCCeLOBaHWA, HABOASLWMMM BOMPOCAMU MOMOraeT
BbISBUTb MPUYNHHO-CNELCTBEHHbIE CBA3M MEXAY XapaKTEPOM XWUMWUYECKOW CBS3W B Bele-
CTBE M NMPUHALJIEXHOCTY BELLECTBA K 3/IEKTPONIMTAM WJIM HEINEKTPOUTAM.

YuebHas pesTenbHOCTb 00y4aroWwmxcs:

AENalT BbIBOAbI M 0DOPMAAIT NabopaTOPHOE UCCNeL0BaAHME B TETPAAAX

3tan ypoka 5. UHdopmauus o goMaliHeM 3aaaHnKn U pednekcus

Mpennonaraemas nNpoAO/IXUTENbHOCTb: 6—7 MUH.

Meparornyeckas AesTeNbHOCTb YYUTENS:

WHMOPMUPYET O SOMALIHEM 3aA4aHNK, LAET KOMMEHTAPWUIN MO €ro BbIMOJHEHWIO;
npeanaraeT aHKeTy pedekcumn K ypoky v npegnaraet paccuntatb «MHAMBMAYANbHBIN UH-
AEeKC KayecTBa ypoKay;

NOABOAMUT pedNeKCUBHYK CTAaTUCTUKY YPOKA NO KONMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllie 3HaYeHund 5;

AEMOHCTPUPYET 3anucb Npobnembl U LEeNn ypoka, cnpalwmnsaeT: «Kak Bbl LymaeTe, peleHa
M npobnema, [LOCTUrHYTa AuM Lenb?» Ecan npobnema He peweHa W Lenb He LOCTUTHYTA,
npepnaraet obbACHeHWe U 3a4aéT B AOMNONHEHME K LOMALIHEMY 3aJaHWI0 NoAyMaTbh Haj,
NpUYNHAMMK 3TOTO.

YuebHas pesTenbHOCTb 0bydaloWwmxcs:

33[al0T YTOYHAKLME BONPOCHI O BbIMONHEHUM LOMALIHEr0 3a4aHus;

PACCYMTLIBAIOT MHAMBUAYANbHbIA MHAEKC KAYeCTBa YPOKA,;

OnpesenstoT CTeneHb COOTBETCTBUA MOCTABNEHHOW LLeNN N pPe3ynbTaTOB AeSATENbHOCTY; CTe-
neHb CBOEro NPOABUKEHUS K LLenu;

BbICKA3bIBAIOT OLLEHOYHbIE CYXAEHUS U COOTHOCAT Pe3yNbTaThl CBOEN AEATENbHOCTU C Lie-
Nbi0 ypoKa

Matepuanbl 4na NoAroToBKM K YPOKY
NHCTPYKUMA K NabopaTopHOMY WCCNE0BAHUIO «INEKTPONUTBI U HEINEKTPONUTbI».
+ 3anycTuTe Ha perucTpaTope AaHHbIX NporpamMmHoe obecneyeHue Releon Lite. Mopknio-

YuTe AATYNK 3NEKTPONPOBOLHOCTM M3 KOMMNEKTa Lncdposon nabopatopuu Releon k pe-
rMCTpaTopy AdHHbLIX.

+ B cTakaH nomecTuTe NOBApPEHHYI COMb U OMYCTUTE B CTaKaH AATYMK 3NEKTPONPOBOAHO-
cTu. NPOBOANT NN COMb 3NEKTPUYECKUIA TOK?
+ AHanorunyHbie AelcTBUs NPoBeANUTe C CaXapo3oil.
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+ B cTakaH Hanente 20 mn 5%-Horo pactBopa caxapo3bl. OnycTuTe B HEro AaTyuK 3/1eK-
TPONPOBOAHOCTM, 3aKPENNEHHbIN B Nanke WwTaTuea. HabnoaanTe 3a U3MeHEHMEM 3Haye -
HUSA 3N1eKTPONPOBOAHOCTW. KOraa nokasaHua faTymka nepectaHyT U3MEHATbCS, 3anuwm-
Te ero 3HayeHue B TabanLy.

« O6bpamume sHumaHue! [laTumMK TWATENbHO NPOMOUTE BOAOM.

« 3aTeM JaTyMK ONyCTUTE B CNeAyHOWMM pacTBOp. AHANOrNYHble AENCTBMA NpoLenanTe Co
BCEMMU PACTBOPAMMU.

NMOMOLLb YYUTEJIIO

Marepuanbl gns KONMpoBaHUSA
Tabnuua pe3ynbTaToB paboThl
Pe3ynbTaThl U3MEpPeHNI

Ne? HasBaHue BeLlecTBa, 3HauyeHue 3/1eKTponpo- DNeKTponuT unn
onbiTa pacrBopa BOAHOCTU, MKCM/CM HE3NeKTPOoInUT

1 MoBapeHHas conb (TB.)

2 Caxapo3a (T8.)
3 Caxapo3a 5 %-Hbin
pacTBop

AHKeTa Ana pacyéta WHAMBMAYaNbHOMO MHAEKCA KAuyecTBa ypoka NpuBefeHa B onuca-
HUU YPOKa «M3yuyeHune CTPOEHUA NNaMeHM».

Teopernuyeckoe nosiCHeHue

Mpy pacTBOPEHWUM B BOLE MOHHbIX COEAMHEHUN MONAPHbIE MONEKYNbl BOLbI OKPYXalT
(«CONbBATMPYIOT») 3apPAXKEHHbIE MOHbI, MepPeBOAs WX B pacTBop. MonekynspHble COeAMHEHUA
CONbBATUPYIOTCA, HO HE PacnafaloTCA HA MOHLI. B nepBoM Ciyyae pacTBOpP NPOBOAUT 3NMEKTPYU -
YeCKMUWN TOK, BO BTOPOM HeT.

Onpefenntb NPUHAANEXHOCTb BELLECTBA WK PACTBOPA BELLECTBA K 3/EKTPOMTAM MOXHO
Npy NOMOLLM U3MEPEHNA 3NeKTPONPOBOLHOCTU. ECM 3nekTponpoBOAHOCTb BENKA, TO UCCne-
AYeMblA 00bEKT — 3M1eKTPoNuT. Ecnm 3HaueHne 3NeKTPOnpoBOAHOCTY MeHblie 20 MKCM/cMm,
TO 3TO HE3/IeKTPONUT.

Metoanuyeckne KOMMeHTapum

Yucno nccnepyembix Ha ypoke BeLecTB U PaCTBOPOB MOXHO YMeHbLWMTb. MOXHO Mccneno-
BaTb KaK MUHWMYM HE3NeKTPONAWUT, ero pacTBOP, PAaCTBOP COAM, KUCNOTHI M LLENOUM, A TaKxKe
TBEpAble BewecTBa. lpn HEBO3MOXHOCTM OpPraHM30BaTb MCCNefOBAaHME BeWeCTB OAHOBpe-
MEHHO BCEMMW YYeHMKAMU MOXHO pacnpefenutb paboTy no rpynnam. Torga nonaydyeHHble pe-
3ynbTaTbl YYalLMeCs 3aHOCAT B TabaunLy, N306paxkEHHYIO HA JOCKe.

MOXHO MCNOMb30BaTb TEXHONOMMIO CMELIAHHOMO 0byyeHUs. B knacce opraHusyTca He-
CKO/MbKO paboymx 30H, B KOTOPbIX OyAyT pacrnonaratbCa pasHble pacTBOpbl W BewecTsa. [pyn-
Mbl YYALLMXCA MOOYEPEAHO BbIMONHAT MCCNELOBAHMSA B O4HOW 30HE, 3aTeM NepexoasT BO BTO-
pYIO 30HY U T. 4.

3apaHusa K Ypoky

1. 3adaHue Ha passumue PYHKYUOHA/IbHOU 2pamomHocmu

Bbl 4acTO 3amMeyanu, YTo BO BPEMA roNonéna TPOTyapbl U AOPOrU NOCHLINAIT AHTUIONONES -
HbIM peareHToM. B kauecTe peareHTa UCMO/b3YIOT NOBAPEHHYIO COMb MU XJOPUCTBINA KanbLniA
(CaCl,). Kakowt peareHT byneT bonee 3hheKTUBHBIM A8 YHUYTOXEHUA NbAad, €Cnu bblio Mmo-

52 B comepxaHue




XUMUSA TOUKA !'POCTA

TPayeHo OAMHAKOBOE KOMMYECTBO BELLeCTBA NMOBAPEHHOM COMM M XNOPUCTOro Kanbuus (cTon-
MOCTb peareHTOB He yymTbiBaeTcs)? OTBET NOACHMUTE.

PeweHune:

Mpn nonajgaHun Ha Nép BewWweCTBO NOCTENeHHO pacTBopseTcs. [lpu pacTBOpeHun B BoLe
1 Monb xnopuga HaTpus Aaét no 1 monb noHoB Hatpus (Na’) u xnopa (CI). Mpwu pacTeopeHuu
1 monb CaCl; obpa3syeTtcs 1 MONb MOHOB KabLLUA 1 2 MOb MOHOB XN0opa. PacTBop xnopuaa
Kanbuua byneTt 3amep3aTbh Npu bonee HM3KOM TemnepaType (Mpu yCnoBUW OAMHAKOBOW KOH-
LLeHTpALMN MOAb/KI BOAbI) MO CPABHEHMIO C PACTBOPOM X/I0pMUAA HATpuA. A 3HAuuUT, n 3ddek-
TUBHOCTb ero byaeT Bbille.

2. 3adaHue 0na nodzomosKu K 'MA, BIP

1. K xopowo pacTBOPUMbIM 31€KTPONUTAM OTHOCUTCA:

1) ruppokcup, bapus;

2) dhochaT marHus;

3) cynbug megu(ll);

4) xapboHaT KanbLus.

OtseT: 1.

2. JNeKTPUYECKUN TOK NPOBOAUT PACTBOP:

1) 3TMnoBoro cnupTa;

2) TNNLEPUHA;

3) rNOKO3bl;

4) rnapokcuaa Kanbuma.

OTgerT: 4.

3. YcTaHOBMTE COOTBETCTBIE MEXAY BELLECTBOM U 0OPA30BABLIMMUCA MOHAMMU (C Y4ETOM
K03 hULNEHTOB).

NEKTPONUT NOHbI

A) H>S04 1) Na® + SOy

B) Na2SOq4 2)Na’ + OH"

B) NaOH 3) 2Na“ + SO%
4) 2H" + SOF
5)H* + SO%

A|B|B
OrtseT: 4, 3, 2.

TeMbl NpOEKMHbIX U ucciedosamesibckux pabom

1. TmppatHas Teopua pacteopos [. . MeHpeneesa.

2. CTaHOBNEHME OCHOBHbIX MONOXEHWUI TEOPUU INeKTPOAUTUYeCKon auccounaumm C. Ap-
peHuyca u B. OcTeanbaa.

3. OnpeaenexHune 3n1eKTPONPOBOAHOCTM PACTBOPOB BELLECTB B HEBOAHOW Cpeje.

4, OnpepeneHue MOASPHON MACChl HEINEKTPONMTA KPUOCKOMUYECKUM METOLOM.

5. BbisBneHne 3aBUCUMOCTU 371€KTPONPOBOLHOCTM OT KOHLI,EHTpaLI,VIﬁ MOHOB B paCTBOpE.

Ypok 4. «[anozeHbl»

Tema akTyanbHa A9 Y4alWUXcA, Tak Kak MMeeT Do/iblioe 3HAYeHUe ANA KU3HeAeaATeNbHO-
CTW YyesioBeKa. [pUMeHeHne ranoreHoB U UX COANHEHUN OFPOMHO. 3HaHUe CBOMCTB 3TUX Be-
LECTB 1 UX COeANHEHMI obecneunT Be3onacHoe obpalleHne C HUMKU, PaclMPUT Kpyrosop ob-
yyaeMbix.
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Tun ypoka: 0606LueHne N cucteMaT3aums 3HaHW C NPUMEHEHMEM LEeMOHCTPALWOHHOIO
3KCNepuMeHTa.

Llenb ypoka: co3nath YCNOBUS ANs 0000LWeHNA 3HAHUIA O PU3NYECKUX U XUMUYECKUX CBOWA -
CTBAaX raNoreHoB, UX MPUMEHEHUM W 3HAYEHUU B XKM3HW YesoBeka, HOPMUPOBAHUS MO3HABA-
TeNbHbIX YHUBEPCA/bHbIX YYEOHBIX AENCTBUN, YMEHUA LieNIeHanpaBNeHHO HabnoaaTth 3a XuMmu -
YyeCcKMMU NpoLLeccamu.

MpoAoNKNUTENbHOCTb YPOKA: OAMH aKafleMU4yeckuin vac.

MnaHupyemble pe3ynbTaThbl:

[MpedmemHbie:

+ XapakTepu3oBaTb (U3MYECKNE U XMMUYECKUE CBOWCTBA HEMETANNOB HA NPUMepe rano-

FeHOB;

+ MPUMEHATb OAMH U3 OCHOBHbIX METOZOB MO3HAHMUSA: HADNOAEHNE,

+ OMUCbIBATb CBOWCTBA ra/IOr€HOB B Pa3/IMYHbIX arperaTHbIX COCTOAHMAX, BbIAENAS UX Cy-
LLeCTBEHHbIE MPU3HAKMN.

MemanpedmemHsie:

+ MO3HAaBaTe/IbHble: NPOBOAUTb HADMIOAEHMS U OMUCHIBATL MPU3HAKW W YCIIOBUA TeYeHUSA
XUMUYECKUX peakLuid, Aenath BbIBOAbl Ha OCHOBE aHanu3a HabnwoaeHUn 3a kcnepu-
MEHTOM, NONYYaTh XUMUYECKYIO MH(DOPMALUIO U3 PA3/INYHBIX MCTOYHNKOB;

+ PerynsTuBHble: MPOrHO3MPOBaTh Pe3ynbTaT YCBOEHUA y4yebHOro maTepuana, OLEHMBAThH
KayeCTBO M YPOBEHb YCBOEHMA y4ebHOro MaTepuana;

+ KOMMYHUKATWUBHbIE: MOSHO U TOYHO BbipaXkaTb CBOW MbICIU, APryMEHTUPOBATb COOCTBEH -
HYI0 TOYKY 3p€HUs, BCTYNaTb U NOAAEPXKUBATL Ananor; 3hdekTUBHO paboTaTh B nape
WAK Tpynne npu peleHnn yyebHbix 3a4au.

Jlu4HOCMHbIE:

+ OLLeHMBATb YPOBEHb YCBOEHUS Y4ebOHOro MaTepuana, MCXoas U3 COLMaNnbHbIX U IMYHOCT-
HbIX LLeHHOCTEMN;

+ MPOABNATb NO3HABATENbHbIA MHTEPEC, HANPABNEHHbIN HA U3yYeHMe yyebHOro MaTepuana.

O6opynoBaHue, nporpaMMHoe obecneyeHne n pacxofHble MaTepuanbl

ANXP; cnupToBKa UAKM NEKTPUYECKas NANTKA; LWTATMB; BOPOHKA; CONAHAA KMCNOTA (KOHLL.);
AMXpomat kanua wam ppyrue okucautenn (MnOz, KMnOg); pactBop bpomuaa kanua 2%-Hbiu;
PACTBOP MOAMAA Kanus 2%-Hbln; pacTBOP NakMmyca WM Apyroro kpacutens (hykcuHa); pac-
TBOp xnopupaa xenesa (Il) cBeXenpuroToBNeHHbIN, KPpaxMaibHbIN KNEUCTEP; aKTUBMPOBAHHbIN
yronb, 5%-Hbl pacTBOp CyNbduUTa HATPUA; NOL KPUCTANNMYECKMiA, bpom B amnyne, bpoMmHas
BOAA, FeKCaH; CNUPT 3TUNOBbLIA; NPObKU ANs NPOBUPOK; NPobUPKN, MUHEpPanbl, COAepXKaLLne
ranoreHsl (Gp0OPUT, KAMEHHAA CONb, CUNLBUHWT).

Xop ypoka

dtan ypoka 1. OpraHu3aLMOHHbIN

Mpennonaraeman NPOAO/XUTENbHOCTb: 1—2 MUH.

Meparoruyeckas AesTeNbHOCTb YYUTENS:

NpOBepPSET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoke, CO34aET NONOXUTENb-
HbI 3MOLMOHA/IbHbIA HACTPOW Y 0byyaloLwMXCs.

YuebHas pesTenbHOCTb 0by4aloWwmxcs:

IMOUWNOHa/IbHO HACTPANBAIOTCA Ha NMpeacToALlyto yqe6Hylo 0eATe/IbHOCTb

dTan ypoka 2. AKTyanusauus n o06o6wieHme 3HaHUH

[MpeanonaraeMas NpoLO/KUTENbHOCTD: 6 MUH.
Mepgarornyeckas AeaTeNbHOCTb yunTens:
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NpoBoAUT HPOHTANbHYIO Gecedy; akTyanusmpyeT MMelowMecs 3HaHWS, nomoraet obobuie-
HUI0 3HAHWN;

CO34aET Ans obyyalowmxca npobnemMHyo CUTyaumio; NObYXAAET K BbICKA3biBAHWIO MPeano-
KEHUN 0 cnocobe 1 cpeacTBax LOCTUKEHNA NOCTABNEHHOW Lenn.

Pa6boma ¢ mepMuHamu u noHAMuUAMU.

MoBTOPUTbL 1 0606LWMTb 3HAHMSA YyaLLMXCA 06 0COBEHHOCTAX CTPOEHNA HEMETANNOB, pa3-
HOODOpPA3HbIX arperaTHbIX COCTOAHMAX BELLECTB, MHOr00OpPa3WM LBETOBbIX OTTEHKOB Be-
LLeCTB, X XUMUYECKON aKTUBHOCTMU.

MocmaHoska npobnemHo20 gonpoca:

Korna roBopsT 06 akTMBHOCTM MeTan/oB, TO 0OpaWalTCa K pAay HanpaXeHWA MeTannos.
OH noka3blBaeT, Kakol MeTann bonee akTUBEH U MOXET BbITECHUTb MeHEe aKTUBHbIA MeTa
U3 pacTBOpa ero conn. MoXHO N NMPUMEHUTb LaHHbIA NOAXOZL NPU XapaKTePUCTUKE ranore-
HOB? Kak NpaKkTUYyeCKM 3TO OCYLLEeCTBUTL?

YuebHas pesTenbHOCTb 00y4aloWwmxcs:

OTBEYAIOT HA BOMPOCHI, BbICKA3bIBAKT CBOM NPEAMNONOXEHMS, MPeAnaraloT U COrnacoBbIBAOT
C yYnTenem Temy v Lenb ypoka; 0bcyxaatT cnocobbl U cpefcTBa AOCTUXEHUS LENU.
[pednonazaembili omsem Ha 8onpoc.

Bo3MOXHO, ecim UCnonb30BaTh PACTBOPbI COMell, 0OPa30BaHHbIX FaNoOreHaMu.

Cnocob peweHus.

HDOBECTVI XUMUYECKUN JKCNEPUMEHT N SKCNePUMEHTa/IbHO A0Ka3dTb BO3MOXHOCTb BbiT€C-
HEHNA MeHee aKTUBHbIX rafioreHoB 6osiee aKTUBHbIMU

3tan ypoka 3. lpuMeHeHne 3HaHUK B HOBOW CUTyaLuu

Mpennonaraemas NPOAOIKUTENBHOCTb: 25 MUH.

Meparormyeckas 4eATeNbHOCTb YUNTENA:

1. Yyntensb BeiéT hpoHTaNbHYI0 beceay, B KOTOPOW 06CYXAatOTCS OCHOBHbIE BOMPOCHI: NOM0-
XeHWe rasoreHoB B [leproANYECKON CUCTEME; U3MEHEHME PAAMYCOB aTOMOB ra/loreHoB, M3Me-
HEHWEe UX HEMETANNIMYECKUX CBOMCTB; CPABHUTENbHAA 3NEKTPOOTPULLATENbHOCTb FaOreHOB,
OKUCNUTENbHbIE CBOWNCTBA, TUM KPUCTANIIMYECKOW PELLETKMN, arperaTHoe COCTOAHNE raloreHoB.
2. MpoBOANT AeMOHCTPaLmMio hu3nyeckmx CBOMCTB: bpoma v nopa. HarpesaHue kpuctanim-
Ka MOA B Npobupke. 3HAKOMCTBO 0bydYaeMbiX C ABNEHWUEM cybauMayuu. PacTBOpuMOCTb MO-
Aa B BOAE U cnupTe. [leMoHCTpaLusa 6poMHoii BOAbI.

3. Mpepnaraet pewnTb 3KCNEPUMEHTAbHYIO 3aady: pa3basieHHble pacTBOPbl Moaa v bpo-
Ma OYeHb CXO0XMK. Kak MOXHO pa3nnumnTb 3T pacTBOPbI?

OTMeyaeT NpaBuIbHOCTb OMpPeAeNeHNs NoAa C NMOMOLLbIO KpaxMana M yKa3blBaeT HA HOBbIN
Cnocob, OCHOBAHHbLIN HAa Pa3HOW PACTBOPUMOCTY rasioreHOB B BOAE M HEMOMSPHbIX PAcTBO-
puTenax.

JleMOHCTpUpYeT pacTBOPUMOCTb BpoMa U MOAA B rekcaHe. B npobupku ¢ bpoMHoWM u op -
HOW BOAOMW HanuBaeT no 1 MN rekcaHa. 3akpbiBaeT Npobupkn npobkoi u BCTpsxueaeT. Pac-
TBOP HpoMa B rekcaHe OKpalUMBAETCA B XENTO-KOPUUYHEBBIN LLBET, NOAA - B (DUONETOBbIN
LLBET. YYEHMKN LO/KHbI CAENATb BbIBOAbI.

4, Mpeanaraet obyyaeMbiM AaTb XapaKTEPUCTUKY XUMUYECKUX CBOWCTB Bpoma M MOAA: C Ka-
KMMM KNaccamMu BELLECTB OHM pearupyloT, YTo 0bpasyeTcs B pe3ynbTaTe NpoOTEKaHUA peak-
umn. NMposepsAeT NPaBUAbHOCTb HANMCAHWNA YPABHEHWUI PeaKLUN.

5. Bo3Bpawaercs k npobnemHomy Bonpocy. OTMeYaeT, YTo XUMUYeCKUe CBOWCTBA ranore-
HOB 3HAYNTE/IbHO LWKpPe. B 3TOM MOXHO ybeAnTbCS, Npojenas paf onbiToB. ObpallaeT BHU-
MaHMe Ha 0COBEHHOCTb NPOBEAEHUS IKCMEPUMEHTA: BCE OMbITH OyAYyT NPOBOANUTLCA B Of -
HOM npubope, KOTOPbIA Ha3bIBAETCA «ANnapaTt ANs NPOBEAEHUA XUMUYECKUX PeaKLnii».
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OnucbiBaeT KOHCTPYKLMI0 Npubopa. OTMeyaeT, YTO M3-3a BbICOKON AKTUBHOCTK X/10pa peak-
LMK NPOTEKAKT O4YeHb ObICTPO, NO3TOMY HEODXOAMMO BHUMATE/NbHO CEAUTL 33 MPOTEKAK -
MMM npoLeccamn. leMOHCTPUPYET OMbIT COMNACHO MHCTPYKLUK.

6. MpocuT 3aHecT pe3ynbTaTbl IKCNepUMeHTa B Tabnuuy. MpoBepseT NpaBUIbHOCTb HaMmU-
CaHuA HabnAEeHNN U YpaBHEHWU peakL U,

7. MpepanaraeT yyawmmcs BbiNucaTh U3 yyebHUKa 061aCTN NPUMEHEHNUA TaIOreHoB U UX CO-
eANHEHUW (NPX HANMYNN BPEMEHMN).

YuebHas pesTenbHOCTb 00yYaloWwmxcs:

1. OTBEYatoT Ha BOMPOCHI yunTeNs, NP HEOOXOAUMOCTY KOPPEKTUPYIOT OTBETbl OLHOKNACC-
HUKOB.

2. HabniopatoT 3a feMOHCTpaLmeli onbiTa, B pabounx TeTpaaax LenalT KpaTkue 3anucu.

3. MpuHMMalOT yyacTue B 06CyXAeHMM Cnocoba pelieHns 3KCNepuMeHTanbHON 3a4auum,
npeanaralT cBou cnocobbl. HabnwpawT 3a AeMOHCTpauuend onbiTa, ybexnaawTcs B npa-
BUAbHOM 0THOpe cnocoba peleHns 3a4aun C MpUMeHeHUeM Kpaxmasna. 3anncbiBaoT pe-
3yNbTaTbl IKCMEPUMEHTA B TETPAAM.

4. 3anucbiBalOT YPaBHEHUA peakLuUi raioreHoB ¢ MeTannamu u Hemetannamu. OanH u3 06-

yyaeMblX 3a4MTbIBAET CBOM BapMAHT OTBETA.
5. HabnwopalT 3a npoBeaeHMEM 3KCNEPUMEHTA.
6. 3aHOCAT pe3ynbTaThl HabNOAEHWUI B TabnuLy.

7. 3anucbiBaloT B pabouyto TeTpaab COEANHEHUS U UX NPUMEHEHUE B Pa3NNYHbIX 001acTAX
[eaATeNbHOCTM YesioBeka

d1an ypoka 4. KOHTponb ycBOeHusl, 06Cy)xaeHne AONYLLEeHHbIX OLM60K
M UX KOppeKuus

Mpeanonaraemas NPOAOIKUTENLHOCTb: 6 MUH.

Meparoruyeckas AeATENbHOCTb YYUTENS:

OpraHu3yeTt obCyXeHne pe3ynbTaToB YPoKa, HAaBOAALLMMMU BONPOCAMI MOMOraeT BbiSBUTD
NPUYUHHO-CNELCTBEHHBIE CBA3M MEXAY CTPOEHUEM FalIOF€HOB U X XUMUYECKON aKTUBHOCTBIO.
YyebHas peaTeNbHOCTb 0byyatoLWUXCs:

AENaloT BbIBOAbI O XUMUYECKON aKTUBHOCTY rasioreHoB

3tan ypoka 5. UHcdopmaumna o goMaluHeM 3aAaHuK U pednekcus

Mpeanonaraemas NPOAO/IKUTENBHOCTb: 6 MUH.

Meparoruyeckas AeATENbHOCTb YYUTENS:

NHHOOPMUPYET O lOMALLIHEM 33aHUN, LAET KOMMEHTAPUIA MO €ro BbIMOJHEHUIO;

npeanaraet aHkeTy pediekcun K YpoKy U npeanaraeT paccuutath «AHAUBUAYaNbHBIA UH-
[.eKC Ka4eCTBa YpoKar;

NOABOANT pedNekCUBHYI0 CTaTUCTUKY YPOKa NO KONMYECTBY YYEHUKOB, Y KOTOPbIX UHAEKC
KayecTBa Bbllle 3HaYeHUS 5;

AEMOHCTPUPYET 3anuch NPobAeMHOro BOMPOCa U LEeNu ypoka, cnpatnsaeT: «Kak Bbl gymae-
Te, pewWweéH M NPobAeMHbIN BONPOC, AOCTUMHYTA /1N LeNb?»

YyebHas LeATenbHOCTb 0byYaloLLnXCs:

3a/1a10T YTOYHSAIOLLME BOMPOCH O BbINONHEHWUM [OMALIHErO 33aJaHus;

PACCUMTHIBAKT «MHANBUAYANbHBIA UHAEKC KAYecTBa YPOKay;

OnpeaensioT CTeneHb COOTBETCTBUA MOCTABMEHHOW LN U Pe3ynbTaToOB AEATENbHOCTH, CTe-
MeHb CBOEro NPOABUXEHUSA K LLEU;

BbICKA3bIBAOT OLLEHOYHbIE CYXAEHUA U COOTHOCAT Pe3ynbTaThl CBOEN AEATENLHOCTM C Lie/bio
ypoka.
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MaTtepuanbl AN NOAroTOBKU K YPOKY

NHCTPYKLMA K LEMOHCTPALMOHHOMY ONbITY «[anoreHbi».

+ B konby-peakTop nomewawT 6—7 r guxpoMaTa Kaaus, B BOPOHKY NPUAMBAKT KOHLLEH -
TPUPOBAHHYIO CONAHYIO KUCNOTY 06bEMOM 10 M.

« [lepBbIN MOTrNOTUTENbHBIN COCYL 3aMONHAKT PACTBOPOM KPAacUTENs, HanpuMmep NakMy-
com.

+ Bo BTOpOM cocyn HanueawT 5%-Hbl pacTBOp bpoMuaa kanus, B TPeTUN — 2%-Hbil
PacTBOP MOAMAA Kanua W A00ABNAIOT Kani o4YeHb pa3baBieHHOr0 KPaxMaibHOMO Kneli-
cTepa.

+ B 4yeTBEPTbIN NOrNOTUTENbHbIA COCYA pacTBop xnopuaa xenesa (ll), nonyyeHHbIN pac-
TBOPEHMeM NopoLuKa xenesa B 10%-HOW CONSHON KNCNOTe.

« T1ATbIA W WeCTOW COCYyAbl 3aNO/IHAT COOTBETCTBEHHO 5%-HbIM PACTBOPOM LLENOYN W
AKTUBMPOBAHHbLIM YINEM.

+ B kOnby npunmealoT CONSAHYI KUCAOTY M HArpeBalT CMeCh HA INEKTPUYECKOMN NANTKE
nnu cnuptoBke. ObpalLaloT BHUMaHME Ha LBET BbiAenatouerocs xnopa. lMocreneHHo
konba 3anonHAETCA XJIOPOM U B NMOrNOTUTE/bHBIX CKAAHKAX MPOUCXOAMUT 0becLiBeYnBa -
HWe pacTBOpa KpacuTens, nosBieHWe XENTOM OKpacku B pacTBope bpomupa kKa-
NnA - NPOUCXOAUT BblAeNeHNe bpoma. PacTeop noamaa Kanus npuobpeTaeT CUHIOK
OKpacKy, a YyTb 3e/1eHOBaTbIA PacTBOP Xnopuaa xenesa () cTaHOBUTCA XENTbIM BCeA, -
cTeue obpaszoBaHua xnopuaa xenesa (lll). 06pamume sHumaHue! Mocne HabnwaeHNs
LLenecoobpa3Ho CPaBHUTb MCXOAHble PACTBOPbI pearvpylowmx BELWECTB M PaCTBOPbI,
NoNy4YMBLIMECA B pe3y/bTaTe peakunu. Ha ocHoBe HAbNIOLEHNI YYEHUKN COCTABNAIOT
YpaBHEHUA peakLuun.

NMOMOLLb YYUTENIO

Matepuanbl gns KonupoBaHUSA
Tabnnua pe3ynbTaToB HAbNOAEHNI
Pe3ynbTaThl HabnoAeHNUN

Pearupylolme BewecTsa

PacTtBop KBr Kl FeCl;
nakmyca

LLBeT ncxogHoro pacTBopa

LiBeT pacTBopa nocne
B3aUMOZENCTBUS C XJI0POM

YpaBHeHMA peakLuit —

AHkeTa ana pacyéTta «MHAMBUAYANbHOMO MHAEKCA KayecTBa ypoKa» NpuUBefleHa B ONU-
CaHWM METOA0N0rMM nocobus.

TeopeTnyeckoe nosicCHeHue

[lna nonyyeHus xnopa u3 CONAHON KUCNOTbI B NabopaTopun UCMONb3YIOT Pa3NnyHbie OKNUC-
NIUTENN — NepMaHraHaT Kanua, AMOKCMA MapraHua, AUXpomaT Kanud. Peakuusa mexay cons-
HOW KUCNOTOM U MepMaHraHaToOM Kaius WAET Npu 0bbIYHOW TeMnepaType, Npu NErkOM Harpe-
BAHWUM C CONAHOM KMCNOTON B3aMMOLENCTBYET AMOKCUA MapraHua. bonee cunbHOro Harpesa-
HWA TpebyeT peakuma Auxpomarta Kanus ¢ CONSHOM KNCnoTon. MNocneaHss peakuma yaobHa
TeM, YTo 6e3 HarpeBaHuUa OHa He WAET U BbiAeNeHNe Xaopa npekpauiaetcs. CKopocTb NpoTeka-
HUA peakuun C NPUMEHEHMEM MepBbIX ABYX OKUCAUTENEN PEeryaumpyetcs nojadyen CONsHOM
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1 kucnoTbl. MonyyeHne xnopa NPOBOAAT B anmaparte A4S NPOBeAeHUA XUMUye-
! ckux peakunn (AMXP).

i' ‘,'] MpumeHeHne npubopa AMXP no3BonseT NO3HAKOMUTb Y4YalWmxca ¢ pusn-
J7] YECKUMMN U XMMUYECKMMU CBOMCTBAMM X/1IOPA — LLBETOM, arperaTHbIM COCTOS -
HMeM, CNOCObHOCTbI0 0becLBeYMBaTb OPraHUYeCKMe KpacWUTenn, BbITECHATH
MeHee aKTWUBHble FanoreHbl U3 WX CONEN, OKUCIATb HEKOTOpPble HEOpraHuye-
CKMe COeflMHeHUA B0 bonee BbICOKMX CTeMeHenl OKUCNeHUs. YpaBHeHUs Npo-
TeKaWwmnX peakLmm:

K2Cr,07 + T4HCI = 2KCI + 2CrCls + 3ClIE + 7H.0
2KBr + Cl; = 2KCI + Br2
2Kl + Cl; = 2KCI + I2

2FeCl; + Cly = 2FeCls
Metoanuyeckne KOMMeEHTapum

PekOMeHAYeTCA OCTaBWUTb CKNSAHKM C pacTBOpaMu nakmyca, bpomupaa ka-
nns, noamnaa kanua u xnopuaa xenesa (l) Ha AeMOHCTPALMOHHOM CTONE AN
CPaBHEHWA C pe3ynbTaTaMn OMbITOB.

N3-3a oTcyTcTBMA xnopuaa xenesa () B WKoAbHOM KabuHeTe ero MOXHO
Puc. 10. Anna-  3aMeHWUTb CBEXENPUIOTOBAEHHbIM pacTBOPOM cynbdata xenesa (I). Ecan kpu-
paT Ana npose-  ctannormapat cynbdata xenesa () ctan XEnTeiM, TO PACTBOP MOAKUCNAOT
ABHUA XUMUYE~  cepHOW KMCNIOTOW W NOMELAIT B PACTBOP KYCOYKW MW MOPOLLOK BOCCTAHOB-
CKNX peAKLUMN  neyHoro xenesa. Yepes HeKOTOPOE BpeMs pPacTBOP U3MEHUT CBOK OKPACKY.

Hebonblwoe Konnmyectso OPOMHON BOAbI MOXHO NOAYYUTb, NPUNMBAS K
pacTBopy bpomuaa kanma HeCKONbKO Kanesb npenapaTa «bennsHax», C nocieayowmm nog-
KncneHmem obpa3oBaBlUENCS CMECU CEPHOW KUCIOTON.

O6bpamume sHUMaHue! B nMOrnoTUTENbHbIE CKAAHKM HaNWBAKOT TakoW 06BbEM XWAKOro pea-
reHTa, YTobObl NepeKkpbiBan HUXKHEE OTBEPCTUE KONMayka Ha 3—4 MM. B npoTMBHOM cnyuae,
npn oxnaxaeHun npubopa byaeT NnponcxoamuTb 3acacbiBaHne xuakocTn. OHa byaeT nepenu-
BaTbCA U3 OAHOW NOrNOTUTENbHON CKNAHKN B ApYryw. [lpyron npuém npenoTepalleHus 3aca-
CbIBAaHMSA XWAKOCTW - BbIPaBHWBAHWE aTMOC(HEPHOr0 AABNEHWA W AABNEHMS BHYTPU COCyna.
[lns 3TOro OTKPOMTE HA HECKONbKO CeKYHA NPobKy BOPOHKW ANs paboTbl C BPEAHbIMU Belle-

CTBaAMM.
3afaHusa K YPOKy

/. 3adaHue Ha pa3sumue (YHKUUOHA/IbHOU 2pamomHocmu

C paBHUX BpeMEH ANs oTOeNNBaHMA TKAHeW UCMOMb30BaN NPOAYKT B3aUMOAENCTBUS X/10-
pa CO WenoYbl - rMNOXA0pUT HaTpua. Ha yéM OCHOBAHO MPUMEHEeHWe 3TOro Bel,ecTBa A/
oTbennBaHuns? B kakoi NOrnoTUTENbHON CKASHKE MOXET 06pa3oBaThCA JaHHOE BELLEeCTBO?
OTBeT NOACHUTE.

PeweHwne:

[MNOXNOPUT NPU HArPeBaHWUM U HA CBETY Nerko pa3fnaraeTca C BblAeNeHneM KMCnopoaa, ko-
TOpbIN 0TOeNnnBaeT TKaHW. BelecTBo 0bpasyeTca B MOrNOTUTENBHON CKNSHKE C PAacTBOPOM -
ApoKCMAaa HaTpus.

2. 3a0aHue 0218 hodzomosKu K T'MA, BIP

3anuwunTe ypaBHEHWE peakLMU B3aMMOAEWCTBMA okcuaa MapraHua (IV) ¢ consHow kucno-
TOW. YKaXuTe OKUCAUTENb W BOCCTAHOBUTENb. PaccTaBbTe KO3I(DPULNEHTH B YPAaBHEHUN peak-
LLUM C NOMOLLbIO METOZA 31eKTPOHHOr0 banaHca.

PeweHwne:
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INeKTPOHHbIN banaHc:
1 Mn™ + 2e 1 Mn*
1|12ClI-2et CI°
Y[LaBHEHVIe peakuuu ¢ Ko uuneHTamu:
MnO; + 4HCI = MnCl; + Cl22 + 2H20

MnO; unu mapraHew, B CTeNeHN OKUCNeHMA (+4) SBNAETCS OKUCAUTENEM, CONAHAA KUCIoTa
(CI') — BoccTaHOBUTENEM.

KOHTpONbHbIE BOMPOCHI:

MOXHO N1 MCNONb30BATb AJ1A NOMNOWEHNS X10pPa aKTMBMPOBAHHbIN Yrosb?

Kakne onbITbl MOKa3blBAIOT Pa3/IMUYHYI aKTUBHOCTb FaNOreHOoB?

TeMbl NpoOeKMHbIX U uccaedosamesibcKux pabom:

MpUMeHeHNe ranoreHoB N UX COEANHEHNI B MeLNLMHE.

OnpepeneHne coaepxaHna xaopa B XN0PMPOBAHHON BOZE.

OnpepeneHne MacCoBOM AONMM XJIOPUAA HATPUA B KONDACHbBIX U3LENNSAX.

3arpsa3HeHune XN0pMAAMM NOYBbI B TOPOACKMX pPaliOHAX.

BnuaHune xnopua-noHOB Ha PoCT ¥ pa3BUTUE PACTEHUMN.

Ypok 5. «Ceposodopod, cy/ibgpudbi»

Ba>xHo

Mo conepXaHuto B 3eMHOW KOpe Cepa OTHOCKUTCA K PaCNpPOCTPAHEHHBIM XUMUYECKUM
anemeHTaM. Ha ponto atomoB cepbl npuxoautcs okono 0,05% oT Macchl 3eMHOW KOPbI.
Cepa BCTpeyaeTca U B cBOOOAHOM COCTOSHMUM (CaMOpOAHaA Cepa), U B BUAE PA3/INUYHbIX
COelMHEHUN, rNaBHbIM 0bpa3oM, CynbduaoB u cynbdatos. Cepa — 3neMeHT, 6e3 KoTo-
POro He MOXET CyLLeCTBOBATb XWU3Hb, OHA BXOAWUT B COCTAB DE/NKOBbIX MAaKPOMOEKY.
BaXXHeMWnMmM CoeANHEHNAMM CepPbl, B KOTOPbIX OHA MPOABMAET OTPULLATENbHYIO CTe-
NeHb OKUCNEHUS, ABNAIOTCA CepoBoAOpoA HzS u cynbdmabl. CepoBopopos — becupeT-
HbI ra3 C pe3KUM, OYeHb HEMPUATHbIM 3aMaXxoM TyXJIbIX UL, TOYHee NPOTyXwue AnLa
naxHyT cepoBogoponoM. OpraH 0bOHAHMSA YesoBeKa OY€Hb YyBCTBUTE/IEH K 3anaxy ce-
posogopoaa. Owyuwaercs Bcero ogHa MmunanapaHasa rpamma H,S, copepxauianca B
1 n BO3AyXa.

CepoBOAOPOA BCTPEYAETCA B NPUPOLE B COCTABE BY/NKAHWYECKUX Fa30B, COLEPKUTCA B
NPUPOAHOM 1 NONYTHOM He(TAHOM razax. MuHepanbHas BOAA M3 HEKOTOPbIX UCTOYHM -
KOB COAEPXMT PACTBOPEHHbIN CEPOBOALOPOA, Hanpumep B Maturopcke, Mauecte. Ce-
POBOAOPOAHAS MUHEpPaNbHAA BOAA WMPOKO UCMONb3YeTCs B NeYebHbIx uenax. Eé nblor,
C HEV MPUHMUMAIOT BAHHbI.

BmecTe C Tem cepoBOAOpPOL OuYeHb AZ0BMT. ECAn BAbIXaTb CEPOBOAOPOA HA MPOTAXE-
HUW HEKOTOPOro BPEMEHN JaXe B MUHUMANbHbIX 0ObEMAX, TO BO3MOXHO MOMYYNTb TS -
Xénoe otpasneHne. OH obpasyeTca Npu rHUEHUN CEPOCOAEPKALLMX OPraHUYeCKUX Be-

WECTB N3 Pa3INYHBbIX PACTUTEJIbHbIX U XUBOTHbIX OCTATKOB. 3TnM 0bbACHAETCA XapakK-
TEPHbLIN HEMNPUATHLIN 3aMaX CTOYHbIX BOA, BbII'p€6HbIX AM U CBaN1OK MYyCOpa.

Tun ypoka: KoMOUHWPOBaHHBIN (YPOK M3y4yeHWUs HOBOro MaTepuana)

Knacc: 9

Llesb ypoka: co3gaHue yCnoBUn Ana U3ydeHus nabopaTopHbiX CMocoboB nosydeHUs cepo-
BOLOPOAA, ero M3MYeCKMX N XMMUYECKUX CBOMCTB, KAYECTBEHHbIX PeaKLUNA HA CEPOBOLOPOA,
n cynbuabl, hoOpMUPOBAHNA NO3HABATENbHbIX YHUBEPCAbHbIX AEACTBUN.

MpoAoNKNUTENbHOCTb YPOKA: OAWNH aKafeMUyeckuin yac.
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MnaHupyembie pe3ynbTaThl:

[MpedmemHbie:

* NMPUMEHSATb OCHOBHblE METOAbI MO3HAHUA: HADNIOLEHME, IKCNEPUMEHT;

« XapakTepu3oBaTb (PuU3MYeCKMe U XUMUYeCkMe CBOWCTBA CEPOBOAOPOAA, 3HATb M OCYy-
LWeCTBAATb HA MPAKTUKE ero noayyeHune B 1abOPATOPHbLIX YCIOBUAX;

* MPOBOAMUTb OMbITbl, MOATBEPXKAAOLLME XUMUYECKNE CBOVCTBA CEPOBOAOPOAA,;

* NPOBOAMTb KaueCTBeHHbIe peakLun Ha CepoBOLOPOA W CynbOUAbI;

+ XapakTepu30BaTb B3aMMOCBA3b MEXAY COCTABOM, CTPOEHMEM W CBOMCTBAMM BaXHEWLIMX
COelMHEHUN Cepbl, B KOTOPbIX OHA NPOABNAET OTPULATE/IbHYIO CTEMEHb OKUCIEHNS;

+ cobniopath npasuna besonacHol paboTbl NPU NPOBELEHWUM OMBITOB C TOKCUYHBIM Fa30M
CepoBOAOPOAOM.

MemanpedmemHbie:

+ MO3HaBaTe/bHbIe: OPUEHTUPOBATLCA B TEKCTAX, aHANM3MPOBATh, 0bpabaTbiBaTh M MHTEP -
npeTupoBaTbh NHGOPMALMIO, MCMONb30BATb €€ A4 PELIEHNA NOCTABNEHHbIX y4ebHbIX 3a-
Aay;

* perynfaTuBHble: KOHTPOANPOBATb W OLEHMBATb Pe3ynbTaTbl AeATeNbHOCTU, BHOCUTL KOp-
PEeKTUBbI B UX BbINOSIHEHWE;

+ KOMMYHUKaTUBHble: 3pdPeKkTMBHO paboTaTh B nape npu peleHnn yyebHoil 3aaaun.
JIlu4HOCMHBbIC:

+ pa3BMBaTb MPAKTUYECKNE HABbIKM MO WCMOb30BAHNIO Y4ebHOro obopymoBaHus,;

+ NPOABNATb MO3HABATENbHbIN MHTEPEC, HAMPABNEHHbIN HA U3YYEHNE XUMUYECKUX COeaMn-
HEHWU CEPbl U X MPUMEHEHNE B XN3HMN YeSIOBEKA.

O6opynoBaHue, nporpaMMHoe obecneyeHne M pacxogHble MaTepuanbl

Annapat Ana npoBefeHus Xumuyeckux peakuuit (AMNXP), yCTaHOBNEHHbIW B WITATUBE; NP -
6op Ans nonyyeHus razoB uau annapat Kunna, 3apsXeHHbI LUHKOM U CONSHOW KUCIOTOW
(pa3baBneHa BOAOW B 06bEMHOM OTHOLWEHUM 1:2); CMMPTOBKA, AepXKaTeNnb ANA NPobupok,
Npobupka ¢ Npobkoli, Wwnartenb, NOAOCKM hunbTpoBanbHou bymaru (0,5 x 6 cM), NpoONUTaHHbIE
PAcTBOPOM aueTaTa CBUHLA U BbICYWEHHbIE, YHUBEPCANbHAA MHAMKATOPHAs bymara, nuHLeT,
NPOMbIBaNKa C AUCTUNNIMPOBAHHOW BOAOW, aKTMBMPOBAHHbIN yronb, cynbdun xenesa (Il), ce-
pa, conaHas kucnota (1:2), nogHas soga (0,1%-Huin pactop |2 B pacteope Kl), KOHLEHTpUpO-
BaHHaA cepHasa kucnota (98%), pacteop cepHon kucnothl (10%), pacTBOp rMApPOKCMAA HATPUA

(10%), pacTBOp NlaKMyCa, KONNEKLUS MUHEPANOB (CyNbdhunAbl).
Xopa ypoka

dtan ypoka 1. OpraHu3aLMOHHbIN

Mpeanonaraemas NPOAO/IXUTENbHOCTb: 1—2 MUH.

Meparoruyeckan AesTeNbHOCTb YUNTENS:

NpoBepPAET rOTOBHOCTb K YPOKY, OPraHu3yeT BHUMAHWe Knacca k paboTe Ha ypoke, co3AaéT
NONOXNUTENbHBIN IMOLLMOHAMbHbBIA HACTPOI Y 0byYatoLWMxCa.

YyebHas LeATenbHOCTb 0byyaloLLnXcs:

IMOUWNOHa/IbHO HACTPANBAIOTCA Ha NMpeacToAaLlyto yqe6Hylo 0eATe/IbHOCTb

dtan ypoka 2. MoTuBauus Kk yuebHON AeATeNnbHOCTH, akTyanu3auua u o6obuieHune
MMEIOLMNXCA 3HAHUN

Mpennonaraemas npoAoIXMTENbHOCTb: 10 MUH.
Meparoruyeckasn AeaATeNIbHOCTb YUuTeNA:

npeanaraeT yyawnmca npocaywaTtb Cepuio cy>|<p,eHw7| M Ha X OCHOBE ONpenennTb TeEMY
YPOKa U LeJb ypOKa. Ha niobom 3Tane BbiCKa3biBaHUS CYyXAEeHUN MOXHO O3BYYUTb OTBET.
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O KakoM anemMeHTe MAET peyb?
1. HemeTann, n3BecTHbIN eWweé LPeBHUM erunTAHAM.

2. MpocToe BewecTBO, 06pa3oBaHHOE AAHHbIM 37I€EMEHTOM, Urpano 6onbwy pPonb B TEO-
PETUYECKUX MPeLCTABNEHMAX ANXUMUKOB, TaK KaK CYMTaNoCh Hanbonee COBEPLIEHHbIM Bbl-
pasuTeneM OLHOMO U3 «OCHOBHBIX Hayal» NPUPOLbl — rOpHYecTu.
3. Haxoautca B lll nepnoge Mepnoanyeckon CUCTeMbl XuMuyecknx anemeHtos .M. Men-
feneesa.
4. B coefMHeHNAX NPOABNAET CneAyioline CTeneHn okucneHus: -2, +4 n +6.
5. BcTpevaeTtcs B npupoae u B BUAE NMPOCTOro BEWECTBA, U B BUAE COEANHEHNN.
6. OCHOBHbIM O0OBEKTOM W3YyYeHUA Ha YpOKe SBNAETCA COeAMHEeHWe AAHHOrOo 3/1eMeHTa, O
koTopoM nuweT A. C. NyWwKunH:
Tozda ycabiwan s (o duso!) 3anax cksepHbil,
Kak 6yomo myxnoe pa3bunock alyo,
Wb KapaHMUHHBIU CMPAX Kypus xaposHel cepHoU.
A, Hoc cebe 3axas, omsopomu AUyo.

Mocne onpepeneHns 3NeMeHTa npepnaraeT yTOUHUTb TEMY YpOKa, aKLLeHTYanu3upysa BHU-
MaHWe 0byyaloLMXCA Ha COeIMHEHUAX CEePbl, B KOTOPbIX OHA NPOABNSET CTEMeHb OKUC/Ie-
HMA -2. 3aTeM npejnaraeT 0XxapakTepusoBaTb CEPOBOLOPO/ NO NPeAJIOXEHHOMY NNaHY
(CM. mMaTepuanbl AN KOMUPOBAHMS), NPOTrHO3MPYS ero GU3Myeckme U XuMUYeCKne CBOMN-
CTBA.

MpeanaraetT o4HOMY W3 YYEHMKOB 3ayMTaTb XapaKTepUCTUKY CePOBOAOPOAA A7 (POH-
TaNbHOr0 0B6CYXAEHUS B Knacce.

YyebHas AeATeNbHOCTb ODyYatoWmMxcs:

BbICKA3bIBAOT CBOM MPEANONOXEHWUA, COrNAaCOBbLIBAIOT C YYNTENIEM TEMY U Le/b YPOKa,
npeAanaratoT cnocobbl U CPeACcTBA LOCTUXKEHNS LeNN.

B napax BbIMOMHSAIOT 3aaHNA MO XapaKTEPUCTUKE CBOWCTB CEPOBOAOPOJA.

YyacTBylOT BO POHTaNLHOM OBCYXAEHWUM MO NNaHy «XapaKkTepucTuka CepoBOAOPOAA»

3tan ypoka 3. lpuMeHeHne 3HaHUA B HOBOW CUTyaLuu

MpeanonaraeMas NpoAoKUTENbHOCTb: 17 MUH.

Meparorunyeckasn AeaTeNIbHOCTb YUuTeNA:

1. Obcyxpaet ¢ obyyarowmnmMncs cnocobbl NosyyeHna CepoBoAoOpoAa B nabopaTopuu.
MpennaraeT BbiICKa3aTb CyXAEHWA O COAEPXKAHUN XUMUYECKOrO IKCNePUMeEHTa, HaLeeHHO -
r0 Ha NPOBEPKY BbICKA3aHHbIX NPEANONOXEHUW, HA U3yyeHUe (HU3NYECKUX W XUMUYECKUX
CBOWCTB CEpOBOLOPOAA. KoppekTupyet nnaH 3KkCnepuMeHTa.

2. leMOHCTpUpyeT nonyyeHune ceposogopona B AlMXP, npepnaraer obyyaownumMcs oCMbIC-
NUTb pe3ynbTaTbl HAONIOAEHWIA, OTBETUB HA BOMPOCHI U BbINONHWB 3a4aHMUS K AEMOHCTPALUOH-
HOMY onbITy «[TonyyeHne CepOBOAOPOAA U U3yYEHNEe ero CBOWCTB» (CM. MaTepuanbl Ana KO-
nupoBaHus). OpraHusyeT 0b6CyxAeHne OTBETOB HA BONPOCHI K IeMOHCTPALLMOHHOMY OMBbITY.

3. MpeanaraeT obyyaoLWMMca CNPOEKTUPOBATL XUMUYECKUN IKCNEPUMEHT, HALENeHHbIN Ha
yCTaHOBNEHMe (haKTa BO3MOXHOCTM NPAMOro CMHTE3a CepoBOLOPOAA M3 MPOCThIX BeLLECTB.
OpraHusyeT obcyxaeHne 06 3KCNepUMEHTaNIbHOM [,0KA3aTeNbCTBE MOYYeHUs WMEHHO Ce-
posogopona. MoaBoANUT 0byyaloWNXCs K BbIBOLY O KAYeCTBEHHOW peakLuu Ha CepoBOAO-
poa.

4. OpraHu3yeT BbINMONHEHME obyyatlowmmuca nabopatopHoro onbita «CMHTE3 CEPOBOAOPO-
na. KayecTBeHHble peakLuy HA CEPOBOLOPOA U CyNnbdnabl». 3HAKOMUT Y4EHUKOB C METOAN -

KOW NPOBeLEHNS OMbITa, pa3u)aéT 3alaHNA, KOMMEHTUPYET MHCTPYKLMIO MO paboTe (CM. Ma-
Tepuanbl 4NA KONUPOBAHMA).
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5. OpraHu3yeT CaMOCTOATe/bHYI0 paboTy 0bydaoWwmnxca C Konnekumen MUHEPanoB — Cyslb-
GnA0B, pacnpoCTPaHEHHbIX B NPUPOAe. BMecTe ¢ yueHMKAMM YTOUHSET LeNb paboTbl, BKIIO-
YawLLed ONUCaHNe aHANN3MPYEMbIX MUHEPANOB, UX COCTABA U MPUMEHEHMUS.

YuebHas pesTenbHOCTb 00y4atoWwmxcs:

1. B npouecce obcyxaeHns y3HAOT 0 CNocobax nonydyeHms cepooaopoaa B nabopato-
pUK. BbICKA3bIBAIOT CYXAEHNS O BO3MOXHbIX (DU3NYECKMX U XUMUYECKMX CBOWCTBAX CEPO-
BOAOPOAA. MMNaHMPYIOT 3KCNEPUMEHT, HaLeNeHHbI HA MPOBEPKY BbICKA3AHHBIX CYXAEHWIA.
2. OTBevaloT Ha BOMPOCHI M BbLIMOMHAT 3afaHUS K AEMOHCTPALMOHHOMY OnbITy «[lonyye-
HMe CepOBOLOPOAA W M3yyeHWe ero CBOMCTB» (CM. MaTepuansl Ana KonuposaHua). ObCyx -
AT OTBETbI HA BONPOCHI K IEMOHCTPALMOHHOMY OMbITY.

3. TpOeKTUPYIOT XUMUYECKUIA IKCNEPUMEHT, HALLNIEHHbII HA YCTAaHOBNEHME (DaKTa BO3MOX -
HOCTU NPAMOro CMHTE3a CEePOBOAOPOAA M3 MPOCThIX BewlecTB. OOCYXAAOT IKCMEPUMEH -
TaNbHble [,0Ka3aTeNbCTBA MOMYYEHUA MMEHHO CepOBOAOPOAA. [lenalT BbIBOA O KAueCTBEH -
HOWN peakLLMn Ha CEPOBOAOPOA.

4, BbinonHswT nabopaTopHbiii onbiT «CUHTE3 cepoBOAOpPOAa. KayecTBeHHble peakuuu Ha
ceposogopod U cynbduab». ObopmnsioT B paboyen TeTpaan KpaTkuii OTYET O MPOAenaH-
HOW paboTe (CM. MaTepuansl AN8 KONUPOBAHMA).

5. B mapax pabotaioT c Konnekumen MUHEPanoB — CynbGUA0B, PaCNPOCTPAHEHHbBIX B NPU-

pone. OnNuCbIBAOT BHEWHWIA BUA, aHANU3MPYEMbIX MUHEPANOB, UX COCTAB M NPOMbILWAEHHOE
npumMeHeHue

d1an ypoka 4. KOHTponb ycBOeHusl, 06Cy)xaeHne AONYLLEeHHbIX OLM60K
M UX KOppeKuus

Mpennonaraemas NPoAOMKNTENbHOCTb: 10 MUH.

Meparornyeckas 4eATENbHOCTb YUNTENA:

opraHusyet obcyxaeHWe pe3ynbTaToOB MCCNefOBaHUA, MPOBEPAET MPAaBUALHOCTb 3anMCaH-
HbIX YPABHEHWI peakLuii U CAENaHHbIX BbIBOAOB. OTMEYAeT BAXHOCTb M3yYaeMbiX COefNHe -
HUI M NPOLLECCOB, KaK B XU3HELEATENbHOCTM YeN0BEKA, TaK U B MPOMbILLNEHHOCTH.

YyebHas AeATeNbHOCTb ODyYatoLWmMxcsa:

CpPaBHMBAIOT pe3yNnbTaThl PaboThl B Mape C pe3ynbTaTaMu, NONYYEHHBIMU APYrUMU YYEHUKA -
MW; NPW HEOOXOANMOCTU KOPPEKTUPYIOT BbIBOAbI 11 YPABHEHUA XUMUYECKUX PeakLuit

3tan ypoka 5. UHdopmauusa o goMallHeM 3aaaHUKN U pednekcus

Mpeanonaraemas NPOAO/IXUTENbHOCTb: 6—7 MUH.

Meparoruyeckan AesTeNbHOCTb YUNTENS:

NHHOOPMUPYET O IOMALLIHEM 33aHUN, LAET KOMMEHTAPUIA MO €ro BbIMOJHEHUIO;

npeanaraet aHkeTy pedaekcun K ypoky M npenjaraet paccuuTaTb «MHAWBUAYANbHBIA UH-
[.eKC Ka4ecTBa ypoKar;

NOABOANT PedNeKkCUBHYIO CTaTUCTUKY YPOKa MO KONNUYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3HaYEHUS 5;

AEMOHCTPUPYET 3annch LLeAN ypoKa, cnpawwmnsaeT: «Kak Bbl AymaeTe JOCTUTHYTA AU Lenb?»
Echv npobnema He peweHa U Lenb He AOCTUTHYTA, npeasaraeT obbACHeHWe W npeanaraet
B [IOMOJIHEHUE K JOMALIHEMY 3aaHWI0 NOAYMATb HaZ NPUYMHAMM 3TOrO.

YuebHas fesTenbHOCTb 00ydaloWwmxcs:

3a44l0T YTOYHAOWNE BONPOCHI O BbIMOMHEHNN OOMALWIHErO 3a4dHUA,
paCCynTbLIBAIOT <<|/|Hﬂ,VIBVI.EI,ya}'IbeIVI MHAEKC Ka4yeCTBa YypOKa»,

62 B comepxaHue




XUMUSA TOUKA !’POCTA

onpeaendaT cteneHb COOTBETCTBUA MOCTaB/eHHON LLenn n pesynbtaTtoB AeATENbHOCTU, CTE-
NeéHb CBOEro NpoABMXeHNA K LLeNn;

BbICKA3bIBAIOT OLLEHOYHbIE CYX/AEHMS N COOTHOCAT Pe3y/bTaThl CBOEH AEATENbHOCTU C Lie/blo
ypoKa

Matepuanbl Ana NOArOTOBKU K YPOKY

NHCTpykuma k nabopaTtopHomy onbiTy «CMHTE3 CepoBOAOpPOAA
KauecTBeHHble peakuuy Ha CepOBOLOPOA U CyNbdunabl»

+ HeobxoanMO 3KCNEPUMEHTANbHO NPOBEPUTL, BO3MOXEH /N CMHTE3 CepOBOLOPOAA W3
MPOCTbIX BELLECTB.

+ MomecTnTe B NPpoBMPKY HEMHOIO KPUCTANNMYECKON cepbl (Ha KOHYMKe wnaTens). He-
MHOIO HarpelnTe NnpobupKy Ha CMMPTOBKE, YTObbI cepa pacnnasunach. Joxautech, Kor-
Aa Ccepa OCTbIHET U OCTAHeTCA 3aKpPennéHHoW Ha AHe npobupku. MoLroToBbTE MONOCKY
(UNbTPOBaNbHOW OymMaru, NPONUTaHHYK PACTBOPOM aueTaTa CBUHLA, W MONOCKY YHM-
BEPCaNbHON UHAMKATOPHOW Bymarn. CMOYMTE MHAMKATOPHbIE MONOCKW BOAOW U3 MpPO-
MbIBA/IKW.

+ byabTe oCTOpOXHbI Npu paboTe ¢ bymaroi, NPONUTAHHOW PACcTBOPOM aLeTaTa CBUHLA!
MomHuTe! Bce coefiMHEHNA CBMHLA CUIbHO A40BUTHI! bepute 3Ty UHAMKATOPHYK bymary
TONbKO NUHLeTOM! Mocne paboTbl He 3abyabTe TLLATEbHO BbIMbITb PYKW C MbLIOM!

+ 3anonHuTe nNpobupky, Ha AHE KOTOPOW 3aKpenaeHa cepa, BOLOPOAOM M3 annapata Kun-
na uanm u3 npubopa Ans nonyyeHus rasos. Kak HYXHO AepxaTb Npobupky, 3anonHaa eé
BOJLOPOAOM METOAOM BbITECHEHWA BO3Ayxa? BHumanue! lMepen paboToit ¢ BOAOPOAOM
HeobX0AMMO ero NPoBepUTL HA YMCTOTY!

+ He nepesopaunBas npobupky, BBeLnUTe B €6 OTBEPCTME BNAXHbIE MHAWKATOPHbIE NO-
NOCKW W 3aKpenuTe UX, 3aKpblB NPObMpPKY NpobKoi. AKKypaTHO, HECUIbHO HarpeiTe
npobupky, 0COBEHHO Ty YacTb, FAe HAXOAUTCA cepa. MpekpaTuTe HarpeBaHue, kKak TOb-
ko byAyT 3aMeTHbl nepBble NPU3HAKM U3MEHEHUS LiBETA MHAMKATOPHbIX nonocok. Odop-
MUTE KPATKMI OTYET O NPOBEAEHHOM UCCNELOBAHUMN.

NMOMOLLb YYUTENIO

Matepuanbl Ansi KONUPOBaHUS
XapakTepucTika ceposoaopona

HasBaHue BelecTBa CepoBoaopon

XuMuueckas Gopmyna

MonspHaa macca

Bua xumuyeckomn ceasm B MOJieKyne

ArperaTHoe COCTOSIHUE MU H.Y.

Han I/I‘WIE/OTC)’TCTBVIE LLBE€Ta, 3anaxa

Taxenee/nerye Bo3ayxa (pacyét OTHOCUTENbHOW NIOT-
HOCTU NO BO3AYXY)

PacTtBo pUMOCTb B BOAE

TOKCMYHOCTDb

CTeneHn OKUCIEHNA XUMUYECKUX 3/IEMEHTOB B CEPOBO-
aopoge
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[podosxeHue mabauybi

HasBaHue BewecTBa Ceposopgopoa

XapaKkTepucTka OKUCAUTENbHO-BOCCTAHOBUTENbHbIX
CBOWCTB CEpOBOAOPOAA

XapakTepucTika cepoBOAOPOAa Kak 3N1eKTPOUTa, ero
CnocobHOCTb K ANCCOLMALMM B BOAHOM PacTBOPe

KMCIOTHO-OCHOBHbIE CBOWCTBA CEPOBOAOPOAA

Bonpochl ¥ 3a4aHNA K AEMOHCTPALUOHHOMY OMbITY
«[onyyeHne cepoBoAOpPOAa W U3yyeHMe ero CBOWCTB»

B annapate ans nposeaeHna xumuyeckux peakuuin (AMXP) (CM. puCYHOK Huxe) mony-
Yunu cepoBoAopos. Kakoe BelwecTBO MOMECTUAN B ABYropayk Konby-peaktop 1, yto
NnpuAnBanu B 3Ty Konby u3 BopoHku 2? CocTaBbTe ypaBHEHUE peakLiu, KoTopas npo-
TeKaeT MeXAy 3TUMW BelecTBaMu B konbe-peaktope 1.

1. Bblgenfowmncs ra3 nponyckanm yepes pacteopbl B Hacagkax |—IV. OnuwuTte npo-
LLeCCbl, KOTOPblE NPOTEKANN B ITUX PACTBOPAX, 3aN0NHNUTe Tabauwy.

Y10 noka3sbiBa-

N9 CocTtaB Ha6nropae- YpaBHeHue
et (xapakTtepu-
Ha- pacTBopa Mble U3MeHe- peakuun, npoTeka-
= 3yeT) npoteka-
cagkv B Hacaake HUS louien B pactsope
oujaa peakums
I Jlakmyc

Il NopHag Boaa

1l KoHLeHTpMpoBaH-
Has CepHas Kucno-
Ta

A [MApoKCUL HaTpus

2. Camas BepxHsf Hacazka B npubope Ha pucyHke obo3HayeHa uudpoii. OHa 3anon-
HEHa aKTUBMPOBAHHbIM YyrieM. KaKOBO Ha3HaueHue 3TON Hacaaku?

OTYéT 0 NabopaTopHOM OMbiTe

«CuHTe3 cepoBoopoaa. KayecTBeHHbIE peakuun Ha CEPOBOAOPOL U CynbhUAbI»

1. Chopmynupyiite uenb onbiTa. Kakue HabnaeHUs NO3BONAIOT YTBEPKAATh, UTO Ce-
POBOAOPOA MOXHO NOMYYUTh CUHTE30M M3 MPOCThIX Bel,ecTB? OTBET NPOUANIOCTPUPYM -
Te COOTBETCTBYIOLWMMU YPABHEHUAMU XUMUYECKUX PeAKLLU.

2. Cpenante 0606waiownii BbIBOA, OTBETUB HA BOMPOCHI: a) Kak MOXHO 3KCMepUMeH -
Ta/IbHO A,0Ka3aTh, YTO UCCNEeAYeMbI ra3 ABNAETCA CEPOBOAOPOAOM? 6) Kak OTANYMTB
cynbduabl OT APYrux conen?

AHKeTa Ans pacyéTa WHAMBMAYANbHOTO MHAEKCA KayecTBa ypoka MpuBeAeHa B onuca-
HUWU METOA0N0TUN Nocobus.

TeopeTnyeckoe nosicHeHue
ZemMoHCMpayuoHHbIU onbim
«[lonyyeHue ceposodopoda u usyyeHue e2o caolicma»

B konby-peaktop AIMXP (Ha pucyHKe nokasaHa uudpoi 1) 3apaHee nomewawT 2—3 r
cynbupa xenesa (Il). Pa3baBneHHy CONAHYIO KUCAOTY MOXHO HaNUTb B BOPOHKY Hemocpes-
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Puc. 11. Annapat ans npoBeAeHns XuMmuyeckux peakuuin (ANXP):
1 — nByropnas konba-peakTop; 2 — AenuTeNbHas BOPOHKA
ANS paboTbl C TOKCMYHBIMMW BELLECTBAMM, NO3BOSET A00aBNATH
HeobX0AMMOEe KONMYECTBO XKUAKOIO peareHTa B peakLMOHHYI CMeCh,
He Aonyckas pasrepMmeTu3auun npubopa; 3 — EMKOCTH (Hacaakw)
AN XUAKUX peareHToB (mornoTutenei); 4 — Konnaku; 5 — éMKoCTb
(Hacazka) ANng CbiNyYnx peareHTos

CTBEHHO nepeg OMNbITOM. 3apaHee B HACALKM HANMBAKOT PacTBOPbLI Ce-
pytownx sewects: | — nakmyc, Il — nog, Ill — cepHas kucnota (KoHL,.),
IV — ruppokcug Hatpus. Cepxy npubop 3akpbiBalOT HAaCALKOW C aKTU-
BMPOBaHHbIM yrnem (3). Mpubop monxeH 6bITb MONHOCTbIO COBpPaAH U 3a-
PAXEH Nnepes YPOKOM.

Korma oTKpbIBAalOT KpaH BOPOHKM (2), CONSHasA KMCNOTA MONAafaeT Ha
cynbdug xenesa (ll) n HaUMHaeTCA peakLma, CONPOBOXAALLAACA Bbl-
AeNeHnemM CepoBOAOpPOAa:

FeS + 2HCI = H,S2 + FeCl;

[ins yckopeHusa peakuun konby-peaktop (1) MOXHO HarpeTb C mo-
MOLLbIO CMUPTOBKM UAW INEKTPONANTKU. B cnyyae HarpeBaHMs CMMpPTOB-
KOV Nnoj, Konby HeoOXOAMMO NOMECTUTb METANIMYECKYH CeTKy. Bzaumo-
penctene cynbduaa xenesa (I) ¢ consHoit unu ¢ pazbaBneHHON CEPHOIA
KUCNoTaMu — 0bLLenpUHATLIA N1abOPATOPHBIA CMOCOO NonyyeHus cepo-
BOAOPOAA.

Mpn NponyckaHuM CepoBOLOPOAA Yepe3 pacTBOP lakMyca HabAAAETCS NOCTENEHHOe U3-
MeHeHne GuoneToBON OKPacku Ha po3osy. CepoBOLOPOLHAS KMCNOTA OYeHb cnabas. OaHa-
KO CepOBOLOPOL B pacTBOPE CNOCODEH K Anccoumnaumm:

H.S © H™ + HS
Mpn nponyckaHun H,S yepe3 nopHy BoAy HabAAAETCA MCYE3HOBEHME DYypon OKpacku
“oza N MOMyTHEHME pPacTBOpa 3a cHeT 06pa3oBaHMA OCaiKa CEPbI:
H2S + 12 = 2HI + SB

JTa peakuus XapakTepu3yeT BOCCTAHOBUTENbHbIE CBOWCTBA CEPOBOAOPOAA, OOYCNOBIEH-
Hble HANMYMEM ATOMOB CEPbl CO CTEMEHbIO OKUCIEHUS -2,

Mpu NponyckaHWM CEPOBOAOPOAA Yepe3 KOHLLEHTPUPOBAHHYIO CEPHYI KUCNOTY Habnioaa-
eTCA NOMYTHEHWE PacTBOpa 3a CYET 0bpa3oBaHNs OCaZiKa Cepbl:

3H2S + H2S04 = 4H,0 + 4S1

JTa peakuuna Takxke XapakTepu3yeT BOCCTAHOBUTEJIbHbIE CBOWCTBA ceposogopoaa.

Mpu nponyckaHuu CepoBOAOPOAA Yepe3 PacTBOP FMAPOKCUAA HATPUS BHELIHWUE WU3MEHe-
HUA He HabnoaaTca. PacTBOp LWeouYn HeobXOANM NS NOTOLWEHNS CEPOBOAOPOAA:

H,S + 2NaOH = NaS + 2H;0

JTa peakuua xapakTepusyeT KNCIOTHbIE CBOMCTBA CEPOBOLOPOAA.

Hacaaka (3) Takxke CnyxuT ANs NOrnoueHns CepoBOAOPOAA, HO He B pe3yabTaTe XUMuye-
CKOM peakuum, a 3a CYET afcopbumm Ha NOBEPXHOCTM aKTUBMPOBAHHOMO Yraa. Hacaska (3) He-
0bxoANMa, Tak Kak npu 6oNbLION CKOPOCTU BbIAENEHUA CEPOBOAOPOL MOXET He YCNeTb BCTY-
MUTb B PeakLMio C paCTBOPOM MMAPOKCUAA HATPUS.
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JlabopamopHnIli onbim
«CuHme3s cepogodopoda. KayecmseHHble peakuyuu Ha ceposodopod U Cynb@udbl»

Mpun 06bIYHBIX YCNOBUAX CEpa C BOAOPOAOM He COefnHAeTCS. JINWb Npyu HarpeBaHUM Npo-
TekaeT obpaTuMasn peakuus:

H + S ° H.S + Q,

paBHoBecne kotopon go 300—350 °C cmeweHo BNpaBo, a NMpW MOBbILEHMU TemnepaTypsl
cmewaetcs Bneo. O4HAKO M3-3a BbICOKOM YyBCTBUTENILHOCTY peakLun CepOBOAOPOAA C KaTh-
oHamn Pb’" paxe npu cnabom HarpesaHun A0BONLHO OLICTPO HabnAaeTCs noYepHeHue
(GuUNbTPOBaNbHOM BymMaru, NPONMUTaHHOW PACTBOPOM aLeTaTa CBMHLA:

H2S + Pb(CH3COO); = PbSt + 2CH3COOH

BnaxHas yHuBepcanbHas MHAWKATOPHAS bymara MeHsSeT LBET C XENTO-3€N1EHOro Ha XENTo-
OpaHXeBbIN.

MosBneHne YEPHOM OKpPACKM 3a CYET obpaszosaHua cynbduaa ceuHua (Il) npu B3aumopen-
CTBUW CEPOBOAOPOAA C PACTBOPUMbBIMU CONAMM CBMHLLA — MNPU3HAK YYBCTBUTENLHOMN Kave-
CTBEHHOW peakuun Ha H,S. CepoBomopos ocaxAaeT U3 pacTBOPOB CyNbdUAbl Pa3INYHbIX Me-
TaNNoB, OTNIMYAOWMNXCA MO okpacke: benbin ZnS, TenecHbin MnS, xéntble CdS n As,S3, opaH-
XeBbIl SbyS3, kKopuyHeBbin BipS3, yuépHbie CuS, NiS, PbS, Ag2S, HgS. Paznuune B okpacke u
PACTBOPUMOCTU CyNbGhUAOB B Pa3HbIX CPeAax UCMNONb3YeTCA ANS OOHAPYXeHUs W pa3feneHus
KaTMOHOB MeTa/10B.

Metoanuyeckne KOMMEHTapum

B uensx 3KOHOMWUM BPEMeHM A/1A NpoBeeHMs NabopaTOpPHOro onbiTa HEObX0AMMO 3apa-
Hee NPUroToBMTb NPUBOPLI A/1A NMoMyYeHUs ra3oB (v annapat Kunna), 3anosHUB UX rpaHyna-
MU LMHKA. Pa3baBneHHy0 CONSHYI KUCNOTY MOXHO HaluTb B MPMOOP HEMOCPEACTBEHHO ne-

pesn OnbITOM.
3afaHusa K YpPOKy

1. 3a0aHuA Ha paszgumue YHKYUOHA/bHOU 2paMomHocmu

1) laBHO W3BECTHO, YTO COEANHEHNS, COAePXKaLLMe cepy, B 0COBEHHOCTI CepOBOAOPOA, —
OCHOBHaf MPUYNHA NOTeMHeHns cepebpa. [laxe oyeHb HebOMbIIOE COAEpXaHNe (MeHee MUA-
NUapLAHbIX A0MeN) NeTy4nx NPOU3BOAHLIX Cepbl B aTMOChepe MOBUHHO B MOABAEHWUM TEMHOrO
cnos cynbbuaa cepebpa, Aa 1 IneMeHTapHas cepa AOBOMLHO OLICTPO pearupyer € 3TUM Me-
Tannom’.

MonpobyliTe COCTaBUTb YPaBHEHME XUMUYECKOM
peakLn, KOTOPOW 0bycnosneHo obpasoBaHue na-
TUHbI YEPHOTO LIBETA HA MOBEPXHOCTH cepebpa. Uc-
XOZHble BelecTsa: cepebpo, CepoBOAOPOSA N KUC-
nopog, Bo3fyxa. CocTaBbTe 3N1eKTPOHHbIA HanaHc,
onpefennuTe OKUCANTENb 1 BOCCTAHOBUTENb.

OtgerT:
4Ag + 2H2S + Oz = 2AQg2S + 2H20
0 +1
Ag—]@ > Ag npoLecc oKncneHus
Or+4e )

> 20 npouecc BOCCTAHOB/EHMS

Ag — BOCCTaHOBUTEND
O — okucnutens

Puc.12. CepebpsHbie cmoaosbie npubopsl

* KypamwmH A. W. TaitHa ctonosoro cepebpa // Xumna u xusHb. — 2019. — Ne 5. — C. 19.
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Puc. 13. U3ronstowmni abasona, ok. 1580. ABTOpCTBO mpunucbiBaeTcsa [)KOBaHHM
batTucra penna Posepe

2) Ha MHOrMX CTapbiX KapTUHAX, HAMMCAHHbIX MACISHLIMU Kpackamu, besble Kpacku us
ocHOBHOro kapboHata ceuHua 2PbCOs-Ph(OH), (cBMHLOBbIE Bennna) TeMHEKT NOA AENCTBU-
€M CepoBOAOPOAA, CNeflOBbIE KONMYECTBA KOTOPOro BCErAa CoAepxatcs B Bo3ayxe. MoTemHe -
HUE MPOUCXOAUT BCIEACTBME 00pa3oBaHNs YEPHOro Cybduaa CBMHUA. [Ana pecTaBpauuu Ta-
KUX KapTUH NPUMEHAETCA MEepoKCMA BOLOPOAA, NMpeBpalLalowmnii YEpHbLIN CynbdUA CBUHLA
B 6enbiii cynbdat. Obe 3T Conn HepacTBOPUMBI 1 Boze".

Obwunin BUA KapTUHBI O 06PabOTKM PacTBOPOM MepPOKCUAA BOLOPOAA.

Ta Xe KapTuHa nocse NpUMeHeHUs NepoKcuaa Bogopoaa’.

MpeanonoxuTe, Kakue peakLnm NpoTeKawT:

a) NP1 NOTEMHEHUN CBUHLLOBbIX 6eNnN noj AeACTBUEM CEPOBOAOPOAA;

6) BO Bpema pecTaBpaLn TakUX KapTUH C MPUMEHEHWEM pacTBOpa NepokCUaa BOAOPOAA.
OTBET NPOUNNIOCTPUPYIATE YPABHEHUAMMN PEAKLUA.
OtgeT:

a) 2PbCOs3-Pb(OH)2 + 3H2S = 3PbS + 4H20 + 2CO:

6) PbS + 4H,0, = PbSO4 + 4H.0
2. 3a0aHue dns nodzomosku K T'MA, BI1P

1. HanuwuTe ypaBHeHNS peakuumn, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTh NpeBpalle-
HUA MO CXeMe:

ST FeSt HxSt CuS

[lna TpeTbero npeBpalieHMs COCTaBbTe COKPALLEHHOE MOHHOE YPaBHEHME peakLum.
OTBeT:

1. S + Fe = FeS

2. FeS + 2HCI = FeCl; + HSE

3. H2S + CuSO4 = CuSI + H2S04
H.S + Cu® = CuS + 2H"

“BpayH T., llemet I. }0. Xumua — B LeHTpe Hayk. B 2 4. / Y. 2. Mep. c aurn. — M.: Mup, 1983.
C. 304.

* McFarland M.R. The Whitening Effects of Peroxide Gels on Darkened Lead White Paint // The Book
and Paper Group Annual, 1997, Vol. 16. P. 55-65.
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2. BbibepuTe BelLecTBa, C KOTOPLIMU pearupyeT CepoOBOAOPOA:
1) CepHMUCTbIN ras;

2) Yrnekucnabil ras;

3) consHas KucnoTa;

4) rnapokCug Kanms;

5) xnopwp KanbLus.

OTseT: 1, 4.

3. PacTBop BewiecTBa X BCTynaeT B peakuuio C pacTBOPOM Cynbdpuaa HaTpua, B pe3ynbraTe
peakLum obpasyeTca ocafok YEpHOro LBeTa. M3 nepeyncneHHOro Huxe Ccnucka ykaxute dhop-
MY/bl, KOTOPble MOFYT COOTBETCTBOBATb BELLECTBY X.

1) Cu(NO3);;

2) Zn(OH)z;

3) FeSOu;

4) KOH;

5) HBr.

OtgeT: 1, 3.
TeMbl NPOEKMHbIX U uccredosamesibCKux pabom

. CynbdnaHas Koppo3ns CTain 1 CNOCODbI 3aWMUThl OT HEE.

. Onpepnenexune coaepxaHns cepoBOAOPOAA B BOAE M3 MPUPOAHBIX UCTOUHUKOB.

. MpumeHeHne cepoBOLOPOAHOI BOAbI B MEAULMHE.,

. XMMUYecKne peakuuu, MpoTeKatol e B KNeTKax HEKOTOPbIX Fpynn cepobakTepuil.

. MpuponHbie cynbduabl — PyAbl LBETHbIX METANIOB, UX NPOMbILEHHAS nepepaboTka.

)
)
)
)

J—"

Ul B WN

Ypok 6. «Okcud azoma (IV)»*

BaxxHo

Okcup, asoTa (IV), anokcua azota, NO2 — ras kpacHo-byporo LBeTa C pe3kuM yaywnm-
BbIM 3aMaxoM, CMIbHO S4OBUT. B CKMXEHHOM COCTOAHWM — XMAKOCTb XENTOrO LBETa,
npn Temnepatype Huxe -11 °C 3amep3aeT B BUAE OeCLBETHbIX KpucTannos. Mpn ox-
naxaeHun aumepusyetca B becupeTHbI N2Os:

2NO2=— N204 + Q

[lnokcup a3oTa — OAHO M3 CaMblX PACMPOCTPAHEHHBIX U OMACHBIX BELLECTB, 3arpA3HA-
oWMX aTMOCHEPY U UMEIOLLMUX aHTPOMOTreHHOE MpoucxoxaeHne. OH SBNSETCS NpoMe-
XYTOYHBIM MPOAYKTOM OKWUC/IEHUS amMMuaka mpw NMpPou3BOACTBE a30THOM KUCNOTbI. Bbi-
AENAeTCA NPU UCNONb30BaHUN KOHLLEHTPUPOBAHHOW a30THOW KMC/IOThI: HanpuMmep, Npu
HUTPOBAHUW LLENNION03bI, TNULEPUHA, NPKU TPABNEHUM MEAU W MeAHbIX cniaBoB. NO»
(ToyHee ero aumep NOs4) — OKUCANUTENb PAKETHOrO rOPIOYEro Ha OCHOBE MPOU3BOJ-
HbIX ruapasuHa (B BoopykéHHbIX cunax PO nmenyetca «amun»). MoxeT obpa3oBaThbcs
NPW CropaHnn Pas3nyHbiX MPOAYKTOB U OTXOA0B NPEANPUATUN XUMUYECKON MPOMBILL -
NeHHOoCTH. Mo MHEHMI0 3KONOroB, NMepBbIM No 06bEMY BLIOPOCOB ANOKCMAA a30Ta B aT-

Mocthepy B BoblnNX ropoaax ABAAETCA aBTOTPAHCMOPT®. M3-3a XapakTepHOro LBeTa
BLIOPOCHI MOKCM A a30Ta MONYYNUIN HA3BAHME «TUCUI XBOCT.

®He M.Z., Kinney P.L. et al. Short- and intermediate-term exposure to NO2 and mortality: a multi-
county analysis in China // Environ. Pollut. https://doi.org/10.1016/j.envpol.2020.114165 (naTa 06-
paweHuns 08.05.2021)
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Yenosek owyulaeTt 3anax n Hebonblwoe pasgpaxeHne Bo pTy Npu kKoHueHTpaunn NO;2 Bce-
ro 0,2 mr/m’. Mpu 6onee BbICOKMX KOHLLEHTPALLMAX W YBEJMYEHWUN BPEMEHM 3KCMO3ULMM Ha-
bnofaTca TAXKENbIE OTPABNEHUS, BMIOTb 40 CMEPTENbHbIX, ObICTPO pa3BMBaeTCs BPOHXO0-
NMHEBMOHMUSA, OTEK NETKUX'.

BmecTe ¢ TeM, 3HAHMA O BaXKHENIUMX COEAMHEHMAX a30Ta, B YaCTHOCTU 06 okcuzae a3o-
Ta (IV), N03BONAOT MOHMMATL NPOLLECCHI, NPONCXOAALLME B NPUPOAE U B MPOMBILLAEHHOCTY,
ynpaeaaTb 3TUMU NpoLeccamu, bepexxHo OTHOCUTLCA K OKpYyXalolieid cpese U CBOEMY 340PO-
BbHO.

Tun ypoka: KoMbUHUPOBAHHbIN (YPOK M3y4eHWs HOBOFO MaTepuana).

Knacc: 9

Llenb ypoka: co3faHue yCnoBUN AR M3YYeHWUS MPOMbILIEHHBIX W N1abopaToOpHbIX CMOCO-
boB nonyyeHuns okcnaa asota (IV), ero GuU3nMyeckmx n XMMUYeCKMX CBOWCTB, POSN B MPOU3BOA -
CTBE a30THOW KMCNOTbI, POPMMUPOBAHMA NO3HABATE/bHbIX YHUBEPCAbHbIX LEeNCTBUN.

MpoAOoNKMTENbHOCTb YPOKA: OAMH aKafleMUyecKnn yac.

MnaHupyemble pe3ynbTaThl:
[MpedmemHbie:

+ TPUMEHATb OCHOBHbIE METOZbI MO3HAHUA: HAbMIOAEHUE, IKCMIEPUMEHT;

+ XapakTepu3oBaTb PU3NYECKME M XUMUYECKME CBOMCTBA Okcuaa asoTa (IV), 3HaTb cnoco-
Obl €ro MoayyeHUa B MPOMbILLIEHHOCTM 1 B NabopaTopuu;

+ YMeTb 00BbACHATL HabnAaeMbie U3MEHEHWUA NpU NosydeHnn okcuaa asota (IV), B nabo-
PATOPHbIX YC/IOBUAX MOAENMPOBATh MPOMbILIIEHHbIE MPOLLECCHI, SIEXALLME B OCHOBE
NPOU3BOACTBA A30THOM KWCAOTbI; MPOBOAMTL OMbIThl, MOATBEPXKAANOLLME XUMUYECKNE
cBOMCTBa oKkcuaa aszota (IV);

+ XapakTepu30BaTb B3aMMOCBA3b MEXAY COCTABOM, CTPOEHWEM W CBOMCTBAMU BaKHEWLINX
COelMHEHUN a30Ta, B KOTOPbIX OH MPOABAAET NONOKUTENbHYIO CTENEHb OKUCIEHUS;

+ cobniopath npasuna besonacHoi paboThl NPW NPOBEAEHUN OMbITOB C TOKCUYHBIM Fa30M,
AMOKCMAOM a3oTa.

+ MemanpedmemHsbie:

+ TO3HaBaTe/IbHble: OPUEHTUPOBATLCA B TEKCTAaX, aHaN3MPoBaTh, 0bpabaTbiBaTh U UHTEP-
NpeTupoBaTh NHHOPMALLMIO, MCNONb30BATb €€ ANA pPelleHns NOCTaBAEHHbIX Y4ebHbIX 3a-
Aad;

+ PerynaTUBHbIE: KOHTPONNPOBATb M OLLEHWUBATb Pe3ynbTaThl AeATebHOCTU, BHOCUTb KOp-
PEKTUBbI B UX BbIMOJIHEHWE;

+ KOMMYHUKaTUBHble: 3hdeKkTUBHO paboTaTh B Nape U Npu pewweHnn yyebHol 3aaaun.
JludHOCMHBbIE:

* Pa3BUBATb MPAKTUYECKNE HABbLIKM MO UCMOJIb30BAHUIO yqe6Horo O60py,D,OBaHVIFI;

+ NPOABNATH NO3HaBaTeNbHbIN MHTEPEC, Hal'lpaB}'IeHHbIVI Ha U3yvyeHune COeAVHEHNN a30Ta U
MX NMpUMeHeHWe B XU3HU Ye/1oBEKaA.

060pynoaaHue, nporpaMmMmHoe o6ecneyeHune u pacXoaHble MaTepualibl

WHTEPAKTUBHAA LOCKA MO0 KOMMbIOTEP U MYNbTUMEAUNHBIA MPOEKTOP, 3NEKTPOHHblE Tab-
NNLl, NporpaMMHoe obecneveHue Releon Lite, uMbpPOBOI AaTYMNK 3NEKTPONPOBOAHOCTH, AaT-
yuk pH, TepMOpe3UCTOPHbIA AaTuMK TemmepaTtypbl; annapaT A4 NPOBEAEHWUS XUMUYECKUX
peakumnit (AMXP), ycTaHOBNEHHbI B WUTATUBE, MArHUTHAs MeLWanka, WnpuL, 3anoaHEHHbIN OK-
cnpom asota (IV), Wwnpuu, 3anoNHEHHbIA KUCNOPOAOM, naacTukosas byTeiika (1,5 n), 3anon-
HeHHas okcuaoMm azoTa (Il), cnMpToBKa, NPOMbIBasKA C AUCTUANIMPOBAHHOW BOAOW, aKTUBMPO-

"BpeaHble BelecTBa B NPOMbILAEHHOCTU. CNPaBOYHMK ANS XUMUKOB, MHXEHepOB 1 Bpayei. B 3 T.
Towm lll. HeopraHuueckue n anemeHTopraHuyeckue coeauHenus / lNopg pea. npod. H.B. Jlasapesa u
npod. U. 4. Tapackunon. — J1.: Xumua, 1977. — C. 101—111.
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BAHHbIN Yro/b, MeAb (KYCOYKM MPOBONOKN AU CTPYXKKM), KOHLLEHTPUPOBAHHAA a30THAA KMCNO-
a (65%), pacTBop nakmyca, pacTtBop uoamza kanus (unum Hatpus) (5%-HbliA), pacTBop
nepmaHraHata kanusa (0,01%), pacteop rugpokcnga Hatpua (10%-Hbin).

Xop ypoka

3T1an ypoka 1. OpraHnM3aunoHHbIN

MApeanonaraeMasApPOACKUTEALHOCTE =2 MUH-

Meparornyeckas AeATeNbHOCTb YUNTENS:

NpoBepPAET FOTOBHOCTb K YPOKY, OPraHu3yeT BHUMAHWe knacca k paboTte Ha ypoke, CO3AaéT
NONOXMTENbHbIA 3MOLMOHAbHBIN HACTPOW Y 0byyatoLWMXCs.

YuebHas pesTenbHOCTb 00yYaroWwmxcs:

OMOUWNOHA/IbHO HACTPANBAOTCA Ha NMpeacToAaLyto yqe6Hyr0 0eATe/IbHOCTb

3T1an ypoka 2. MoTuBauua K y4e6HON AeATeNnbHOCTH, aKTyanm3auus
M 060611eHe uMerLnXcs 3HaHUU

Mpeanonaraemas NPOLO/IKUTENBHOCT: 7 MUH.

Meparoruyeckas AeATENbHOCTb YYUTENS:

npeanaraeT yyalmmca NpoCaywaTth Cepuio CyXaeHUn 1 Ha MX OCHOBE OMpeAentTL TeMy
ypoKa 1 uenb ypoka. Ha noboy ; BAHUS HO 03BYYMTb OTBET.

0| a npuobpeTaeT XENTo-
bypyto OKpacky npu x[ 4
3. TokcnyHoe buHapHOE Ct 'KOTOPO 6pa3yeTc;1 MPAKTUYECKN KaXKAblN

4, Ta3, UMeLni ApKyK ,~V|3—3a yero ero Bbl6p0CbI Ha3blBAKOT «1N-
CUI XBOCT». =8

Puc.15. Bbibpoc anokcuaa asoTa, «JIUCUI XBOCTY,
Ha npegnpuatumn «KyiibbiwesA3oT», r. TonbatTn, 11.07.2016

*HoBocTn Camapsbl https://progorodsamara.ru/news/view/185360  (mata obpaleHns
08.05.2021)
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Mocne onpeaeneHns COCTaBa M Ha3BaHWA COeAMHEHNA, KOTOPOe NPeACTOUT U3Y4uTb HA YpO -
ke, NpeAsaraeT YTOYHUTb TEMY YPOKa, aKLEHTyaau3upys BHUMAHWE ODyyalwMXca Ha CO-
eAMHEeHMNAX a30Ta, B KOTOPbIX OH MPOABNAET NONOXUTENIbHbIE CTEMEeHN OKUC/IeHNs. 3aTeM
npeanaraeT oxapakTepu3oBaTb OKCMA a3oTa (IV) no npeanoxeHHOMY nnaHy (CM. maTepuans
AN KOMWPOBAHMA), NPOrHO3NPYA ero husnyeckne n Xxummyeckne CBOMCTBA.

MpeanaraeT 0gHOMY M3 YYEHMKOB 3auMTaTb XapakTepucTuky okcuga asota (IV) ana dpoH-
Ta/IbHOrO 0bCyXAeHMA B Kacce.

YuebHas pesTenbHOCTb 00yYatoWwmxcs:

BbICKA3bIBAKT CBOM NpPeANnON0XeHNA, COrNacoBbIBAOT C yunTeneM TeMy U LeSib YpoKa, Npes-
naralT crnocobbl 1 CPeACTBA AOCTUXEHNS LLeu.

B napax BbIMONHAIT 3aAaHMA NO XapakTepuCcTMKe CBOWCTB okcuAaa aszoTa (IV), yyacTByioT BO
(hpoHTaNbHOM 0OCYXAEHWUM MO NAaHy «XapakTepucTuka okcuaa azota (IV)».

3T1an ypoka 3. llpuMeHeHne 3HaHUW B HOBOW CUTYaLuK

Mpeanonaraemas NPoAOIKUTENbHOCTb: 20 MUH.
Meparorunyeckas AeaATeNbHOCTb YUMTENA:

1. ObcyxaaeT ¢ obyyarowmmmca cnocobbl nonyyeHns okcuaa asota (IV) B NpoMbllwieHHO -
cTv 1 B nabopatopuu. Mpepnaraet BbICKa3aTb CYyXAEHUA O COAEPKAHUN XMMUYECKOTO IKC-
nepuMeHTa, HaLLe/IeHHOr0 HA NPOBEPKY BbICKA3aHHbLIX NPEANON0XEHUI, HA N3yyeHne Hu3m-
YeCKNX U XMMUYECKMX CBOMCTB AMOKCMAA a30Ta. KOppeKTMpyeT naaH 3KCnepuMeHTa.

2. [lemoHcTpupyeT nonyyeHue okcmaa asota (IV) B AMNXP, npepnaraer obyyawowmmes
OCMbICIUTb pe3y/bTaTbl HAOMAEHWUN, OTBETUB HA BOMPOCH! W BbIMONHWB 3a4AHNS K LEMOH-
CTpaunoHHOMy onbiTy «lMonyyeHune okcmaa asota (IV) u m3yyeHue ero CBOMCTB» (CM. MaTe-
puansl Ans KonuposaHua). OpraHusyet obcyxaeHne OTBETOB Ha BOMPOCH K AeMOHCTpaLLM -
OHHOMY OMbITY.

3. Mpeanaraet obyyaloWMMCa CNPOEKTUPOBATL XUMUYECKUI IKCMIEPUMEHT, MOLENNPYIOLLMIA
NPOMBILUNEHHbIA NMPOLLECC NONyYeHnsa okcmaa asoTa (IV) okucneHnem okcmpa asota (I). OT-
MEYaeT, YTO 3TO OAMH M3 NPOLLECCOB, KOTOPbIN JIEXUT B OCHOBE NMPOU3BOACTBA a30THOW KUC-
NOTHI.

4, lemoHcTpupyeT onbiT «OkncneHune okcmaa asota (1) no okcuaa asota (IV)». Mpeanaraer
0byyaloWwmmMcs OTBETUTb HA BOMPOCHI W BbINOJHUTL 3aAaHUA K AAHHOMY LE€MOHCTPALMOHHO-
My OMbITY (CM. MaTepuansbl 415 KONMPOBAHNSA).

5. lpepnaraer O6ylla}0|JJ,I/IMCFI nPoAO/IXNUTb NMPOEKTUPOBAHNE XUMUYECKOIO 3KCNEPUMEHTA,
cMojpeninpoBath npouecc 3aBepLual0w,el7| CTaann NPOon3BOACTBA a30THOMN KNCNOTbI.

6. [leMoHCTpupyeT onbiT «B3anmopelicTene okcuaa asota (IV) ¢ BOAOW M KUCNOPOAOM, NO-
NlyYeHue a30THOI KUCNOTbI». Mpeanaraet obyyaloWwMMcs BbIMOAHUTL 3aAaHNS K AaHHOMY [ -
MOHCTPaLMOHHOMY OMbITY (CM. MaTepuansl Ans KonupoBaHus). MoABOANUT obyvaloumxcs K
BbLIBOAY O MOMHOW TPEXCTAANAHON CXEME MPOMBILIIEHHOTO MPOU3BOACTBA A30THOM KUCIOTHI.

YuebHas neATeNbHOCTb 06yqa}oumxc;|:

1. B npouecce hpoHTa/IbHON IBPUCTUYECKON Becebl Y3HAOT 0 cnocobax Moy4YeHUs OKCU-
Aa aszota (IV) B NpoMbIWAEHHOCTM W B NabopaTopuu. MAaHNPYIOT XUMUYECKUIA 3KCMEPUMEHT,
HaLLeNeHHbIA Ha U3y4yeHne GU3NYeCKUX N XMMUYECKUX CBOWNCTB AMOKCMAA a30Ta.

2. HabnwopaaT u3MeHeHUa BO BpeMs AEMOHCTpaLMK nonydeHus okcmuaa asota (IV) B AMNXP.
OTBeyaloT Ha BOMPOCHI M BbINOMHAT 3aAaHUA K AEMOHCTPALMOHHOMY OnbITy «[lonyyeHue
okcnaa asota (IV) n n3ydeHue ero CBOWCTB» (CM. MaTepuansl Ans konuposaHus). Obcyxaa-
0T OTBETbl HA BOMPOCHI K &eMOHCTPALWOHHOMY OMbITY.
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3. MpoeKTUPYIOT XUMUYECKMIA IKCNEPUMEHT, MOLENUPYIOLLUA NPOMbILIIEHHbIA NPOLLECC NO-
nyyeHuna okcupa asota (V) okucneHmem okcmaa asota (11).

4. HabnwopaloT AeMOHCTpaLmMio okucieHns okemaa asota (I) po okcuaa asota (IV). OTBeva-
0T Ha BOMPOCHI 1 BLIMONHSAIOT 3a4aHNA K JAHHOMY AeMOHCTPALLMOHHOMY OMbITY (CM. MaTepu -
anbl AN KONUPOBAHMA).

5. TIpOEKTUPYIOT XMMUYECKUN 3KCMEPUMEHT, MOAENMPYIOLWMIA NPOLECC 3aBepliatwen cTa-
AV NPOVN3BOLCTBA a30THOM KUC/IOTbI.

6. HabnwopatT B3aumopencTeme okcmaa asota (IV) ¢ BOAOW M KNCNOPOAOM, B pe3ynbTaTe
KOTOpOro obpa3syeTca a30THAfA KMCAOTA. BbIMONHAIT 3afaHnA K LaHHOMY LEeMOHCTPALMOH -

HOMY OMbITY (CM. MaTepuansl AN KONMPOBAHMSA), hOPMYAUPYIOT BbIBOAbLI O MpoLeccax, ne-
XKaLMX B OCHOBE MPOMbILLNEHHOr0 NPOU3BOACTBA a30THON KUCIOTbI

dtan ypoka 4. KOHTponb ycBoeHus, 06CyxaeHne AonyLeHHbIX OWn6ok
M UX KOppeKLUus

Mpeanonaraemas NPOAOMKNTENbHOCTb: 10 MUH.
Meparorunyeckasn AeaATeNbHOCTb YUMTENA:

opraHusyet obcyxaeHue pe3ynbTaToB WCC/IE0BaHWA, NPOBEPSET NPaBUIbHOCTb 3aMnCaH-
HbIX YPABHEHUN PeaKLUN W CAENAHHbIX BbIBOAOB. OTMEYAET BAXHOCTb M3y4aeMbIX COEAMN-
HEHUN U MPOLLECCOB, KaK B XWU3HEAEATENbHOCTM Y€/I0BEKA, TAK U B MPOMBILIEHHOCTH.

YyebHas AeATeNbHOCTb ODyYatoWmMxcs:

CpaBHMBAKT pPe3y/bTaThl PaboThl B Nape ¢ pe3ynbTaTaMu, NOJYYEHHLIMU APYTUMI YYEHUKA -
MW; MPW HEOOXOANMOCTU KOPPEKTUPYIOT BbIBOAbI M YPABHEHUA XUMUYECKUX PeaKLMn

3tan ypoka 5. UHcdopmauma o goMaluHeM 3aAaHuK U pednekcus

Mpepnonaraemas NPOAO/IKUTENbHOCTb: 6—7 MUH.

Meparornyeckas AeATeNbHOCTb YYUTENS:

WHPOPMUPYET O AOMALIHEM 3a4aHNU, LAET KOMMEHTAPWUMN MO €ro BbINMOJHEHWIO;
npeanaraeT aHKeTy pednekcumn K ypoky v npegnaraet paccuntatb «MHAMBMAYANbHbIN UH-
[AEKC KayeCcTBa ypoKay;

MOABOANT pedieKCUBHYIO CTATUCTUKY YPOKA MO KOAUYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayeCTBa Bbille 3HaYeHMUA 5;

LeMOHCTPUPYET 3annch Lenu ypoka, cnpawmnsaeT: «Kak Bbl JymMaeTe AOCTUTHYTA N LeNb?».
Ecnv npobnema He pelleHa u LeNb He AOCTUTHYTA, NpeasiaraeT obbACHeHWe, 1 3aa6T B
[OMONHEHWE K [lOMALIHEMY 3a[laHWI0 NOAYMaTh Haj NPUYNHAMM 3TOTO.

YyebHas LeATenbHOCTb 0byyaloLLnXcs:
3a/1a10T YTOYHSAIOLME BOMPOCH O BbINONHEHWUM [OMALIHEr0 3a4aHus;
PACCYMTHIBAKT «MHANBNAYANbHbBIA UHAEKC KAYeCTBa YPOKay;

onpeaendatoT CterneHb COOTBETCTBUA MOCTABNEHHON Lenu u pe3ynbTaTOB AEATE/IbHOCTU, CTE-
neHb CBOEro NpoABUXEHNA K LLENU,

BbICKA3bIBAIT OLEHOYHbIE CYXAEHUS U COOTHOCAT pe3yNbTaThl CBOEH AEATENbHOCTU C Le-
Nbl0 YpOKa
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NOMOLLb YYUTEJIO

Martepuanbl gns KOnNUpoBaHUSA
XapakrepucTtuka okcuaa asora (IV)

Ha3BaHue BeullecTBa Okcup asora (IV), auokena
asoTa

Xumuyeckas dopmyna

MonsapHaa macca

Bua Xumudyeckom CBA3M B MONEKyne

ArperaTHoe COCTOAHUE MpPU H.Y.

Hanuune/oTcyTCTBME LLBETA, 3amaxa

Taxenee/nerye Bo3ayxa (PacyéT OTHOCUTE/bHOM
MAOTHOCTU MO BO3AYXY)

PacTBopuMOCTb B BOAE

TOKCUYHOCTD

CTeneHn OKUCNEHUA XUMUYECKUX INEMEHTOB B OKCUAe
azota (V)

XapakTepucTuka OKUCAUTENbHO-BOCCTAHOBUTENbHBIX
cBoMCTB okcuaa azota (V)

KucnoTHo-0CHOBHLIE CBOMCTBA oKcuaa asoTa (IV)

Bonpochl v 3a4aHNs K AEMOHCTPALUOHHOMY OMbITY
«MonyyeHune okcuaa asota (IV) u usyyeHme ero CBOWCTB»

B annapate pna nposeaeHna xumuyeckux peakuun (AMXP) (cM. pucy-
HOK HuXe) nonyuyunu okcug asota (IV). Kakoe Bew,ecTBo NOMeCTUAM B
ABYropay Konby-peaktop 1, 4To NpuanMBann B 3Ty KoNby M3 BOPOHKM
2?7 CocTaBbTe ypaBHeHMe peakuuu, KOTOpas MPOTeKAeT MexAay 3TUMU
BELLeCTBAMM B konbe-peakTope 1. YKaxnuTe OKUCINTENb U BOCCTAHOBH -
Tesb.

Puc. 16. AnnapaT Ana NpoBeAeHNUs Xumudeckux peakunin (AMXP): 1 — ay-
ropnas konba-peaktop; 2 — LenuTeNbHas BOPOHKA A1 paboThl C TOKCUY-
HbIMY BELLECTBAMM, NO3BONSET A00aBNATL HEOOXOAMMOE KONMNYECTBO KUA-
KOro peareHTa B peakLMOHHYK CMeCb, He A0NycKaa pasrepMeTusaLnm npu-
bopa; 3 — EMKOCTW (HAacaAKun) ANA XKUAKUX peareHTOB (MOrnoTuTeNnei);

4 — Konnaku; 5 — EMKOCTb (Hacagka) ANs CbiNyYnMX peareHToB
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Bblaenstowmincs ra3 nponyckanu yepes pactBopbl B Hacaakax I-IV.
1. OnuwuTe NPOLLECChl, KOTOPbIE NPOTEKANN B 3TUX PACTBOPAX, 3aNOHUTE Tabauuy.

XUMUA

N? CocTtaB Ha6nropae- YpaBHeHUE peaKuum, Y10 AoKasbiBaeT
Hacan- pacrBopa Mble U3MeHe- npoTeKaloLwen (xapaktepu3yer)
KK B Hacagke HUS B pacTBope nporekaroLas

peakuus
I Jlakmyc

Il Nopna kanus

1 [MepmaHraHar
Kanug

v [MApoKCKa, Ha-
Tpus

2. Camas BepxHsAs Hacaaka B npubope (Ha pucyHke obo3HayeHa umdpon 3) 3anonHe-
Ha aKTUBMPOBAHHbLIM yrnem. KakoBo Ha3HayeHMe 3TON Hacaakn?

Bonpochl ¥ 3a4aHNS K AEMOHCTPALUOHHOMY OMbITY

«Okucnenme okcupa asorta (Il) po okcupa asota (IV)»

1. Kakoi ras HaxoAuTca B NaCTUKOBOW byThinke? IMeeT nu OH OKpacky?
2. Kakue m3MeHeHMA NpoM30LWAKM, KOrAa OTKPbIIM KpbiwKy? Kakas peakuus npu 3TOM
npoTtekaeT? CoCTaBbTe YPaBHEHME 3TON peakLuu.

3. Yto Habniopaetca nocne Toro, kKak B OyTblKY A0OABUAM BOAbI, 3aKPbIIN KPbILKY W
BCTPAXHYNN? MMoyeMy byThiIKa HEMHOrO «CxXanack»? OTBET NPOUNNIOCTPUPYNTE COOT-
BETCTBYIOLLMM YPABHEHMEM XUMUYECKOW pPeakLmu.

4, Yto bypeT HabnoaaTbCA, €CIU CHOBA OTKPbITh KPbILWKY, a 3aTeM A,00aBUTb BOAbI?

OTBeT nosicHUTe.

3a/aHnA K LeMOHCTPALMOHHOMY OMbITY «B3aumopeiicTene okcuaa asota (IV)
C BOAOW M KNCNOPOAOM, NONYyYeHMe a30THOW KUCIOTbI»

1. 3anonHuTe Tabnuwy:

Perucrpupyemblii
napamerp

Temnepatypa, °C

lMoka3aHua gaTunka
pH

MokasaHusa
AaTyMKa dneK-
TPONpPOBOAHO-
ctn, MKCM/cM

[lo nponyckaHua rasos

Mocne nponyckaHus
rasos

ObbACHUTE H3.6J'IIO,EI,a€MbI€ U3MEHEHNA, npueBeanTe COOTBETCTBYHOLLEE YPaBHEHUE XUMN-

yeckou peakuuu.

AHkeTa Ana pacyéTa «MHAMBMAYANbHOrO MHAEKCA KAYyecTBa ypoKa» NpuUBefeHa B ONMu-
CaHMU MeTOZO0NO0rUK nocobus.
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TeopeTnuyeckoe nosicCHeHue
JeMoHcmpayuoHHbIU onbim
«[onyyeHue okcuda azoma (IV) u usyyeHue e2o cgolicms»

B konby-peaktop AMNXP (Ha pucyHke 16 nokasaHa uudpon 1) 3apaHee nomewawT 2—3 T
KYCOYKOB MELHOW MPOBOMOKM WU MEAHbIX CTPYXeK. KOHLEHTPUPOBAHHYIO a30THYK KWUCNOTY
MOXHO HanUTb B BOPOHKY HEMOCPEACTBEHHO Nepej OnbITOM. 3apaHee B HACAAKN HAMBAKOT
pacTBoOpbl Crepywmnx sewects: | — nakmyc, Il — noang kanna (uam Hatpus), lll — nepmaHra-
HaT kanus, IV — rugpokcup Hatpua. Cepxy npubop 3akpbiBalOT HACafKOW C aKTMBMPOBAH-
HbIM yrném (3). Mpubop fonxeH bbiTb MONHOCTLIO CODPAH U 3apsXeH Nepes YPOKOM.

Korza oTKpbiBalOT KpaH BOPOHKM (2), a30THAA KMC/I0Ta MOMNAAAET HA MeAb U HAaYMHAETCS
peakLms, CONpoBOXAALIWLAACA BbiAeNeHNeM okcuaa asoTa (1V):

Cu + 4HNO3; = Cu(NO3)2 + 2NO2l + 2H20

[ins yckopeHus peakuun konby-peaktop (1) MOXHO HarpeTb C MOMOLLbI CMIUPTOBKK WAM
3N1eKTPONNUTKN. B cnyyae HarpeBaHus CMpTOBKOM nof Konby HeobxoaMMo NOMecTUTb MeTa -
NINYECKYI0 CeTKy. B3aumopencTene meamn C KOHLEHTPUPOBAHHOW a30THOM KMCNOTOW — OLWH U3
NnabopaTopHbIX CNOCObOB MoNyYeHUs AMOKCMAA a30Ta.

Mpu nponyckaHun okcupa asota (IV) yepe3s pacTBop nakMmyca Habnwopaetca bbicTpoe u3-
MeHeHMe GUONETOBOM OKpackM Ha KpacHyw. Okcup a3oTta (IV) — KMCNOTHbIA OKCUA, NPW €ro
B3aMMOZLENCTBUW C BOAON 00pa3ytoTca ABE KUCNOTbI, a30THAA U a30TUCTas:

2NO; + H20 = HNOs + HNO;
A30TUCTas KMCNOTa cnabas M HeycTolumMBasA, Nerko pasnaraeTcs:

2HNO; = NO + NO; + H>0

Mpu nponyckanun NO; yepe3 pacTBOp MoAUAA Kanua HabnopaeTcs nossneHne bypon
OKPaCKM noaa, KOTOPbIA BbIMAAAET B OCAZOK B BUAE KPUCTANIOB TEMHO-CEPOrO LiBETA MPU U3-
ObITKe AMOKCMAA a3oTa:

2NO2 + 2KI = KNOz + I8
JTa peakumns XxapakTepusyeT OKUCNUTENbHbIE CBOWCTBA AMOKCMAA a30Ta.

Mpwu nponyckaHuu okcuaa asoTa (IV) yepes pacTBop nepmaHraHarta Kanua Habnopgaercs
nosnHoe obecuBeyBaHme pacTeopa:

5NO2 + KMnO4 + H20 = Mn(NO3)2 + KNO3 + 2HNO;3

JTa peakumna Xapaktepusyet BOCCTaAHOBUTE/IbHbIE CBOWCTBA LMOKCMAA a30Ta. TakuM o6pa—
30M, okcua aszota (IV) npoAaABNAeT ,D,BOI\;ICTBEHHHIQ OKUCNTENbHO-BOCCTAHOBUTE/IbHbIE CBOM-

CTBa, O6YCJ’IOB)’IEHHbIe HanuMymem atomoB a3oTta N.

Mpu nponyckaHun NO2 yepe3 pacTBOP rMMAPOKCUAA HATPUA BHELWHWE MU3MEHEHWS HE Ha-
bnoaatotca. PacTBop Lwenoun HeobxoauM NS NOTNOWEHNS TOKCMYHOTO okcuaa asoTa (IV):

2NO2 + 2NaOH = NaNO; + NaNOs; + H20

JTa peakuns XxapakTepusyeT KUCIOTHbIE CBOWCTBA AMOKCUAA a30Ta. B pacTeope wenoun
okcmp, asoTa (IV) aucnponopunoHupyeT ¢ obpa3oBaHUeM ABYX CONeN: HUTPUTA (B KOTOPOM
CTeneHb OKMCNeHM a30Ta +3) U HUTpaTa (B KOTOPOM CTerneHb OKUC/IeHMs a30Ta +5).

Hacagka (3) Takxe CNyXuT ANS NOrJOWEeHUA HUTPO3HbIX ra30B 3a CYET aacopbunm Ha no-
BEPXHOCTW aKTMBMPOBAHHOMO yrns. Hacaaka (3) Heobxoanma, Tak Kak Npu 6o/bLION CKOPOCTU
BoigeneHns NO, MOXeT He ycneTb NOrA0TUTLCA PAaCTBOPOM FMAPOKCUAA HATpus. HUTPO3Hble
rasbl, noMumo NO2, MOryT coepxkaTb ewé okcua asoTa (I), KoTopblii 06pasyeTcs Npu B3aumMo-
pencTeumn okcmpaa asota (IV) ¢ sogon:

3NO2 + H20 = 2HNOs + NO
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Okcup asoTta (Il) — Heconeobpasywowmii, 6e3pa3nyHbIN OKCUA, HE MOrNOLLAeTCA PacTBO-
POM LLLEI0YMN, HO aICOPOMPYETCA aKTUBUPOBAHHBIM YI/IEM.

JeMoHcmpayuoHHbIU onbim
«OKucneHue okcuda azoma (Il) do okcuda azoma (IV)»

Jlo ypoka HeobxoAnMO 3anonHUTb NAACTUKOBYK OyTbINIKY (DeCLBETHYI Npo3payHylo by-
TbIIKY M3 monuaTuneHTepedTanata (M3T), n3-noa HanuTkoB) obbémom 1,5 n okcnaom asota (Il)
MeTOZOM BbITeCHeHMA BOAbl. 1. MOHOOKCKUZ a30Ta YA0OHO NosyyaTh B3aMMOAEWCTBMEM MeTasl -
NNYecKon Meamn ¢ pa3baBieHHON a30THOM KMCNOTOM (~30%):

3Cu + 8HNOs; = 3Cu(NOs); + 2NOI + 4H;0

K obpe3kam MepHOW NPOBONOKM WM CTPyxKaM MmegneHHo npuausatot HNOs (nn. 1,10 —
1,15 r/cm’). He cnepyeT ponyckaTh pa3orpesaHus cMecu Bo u3bexaHue obpa3oBaHus Lpyrux
OKCWMAOB a30Ta MU 3neMeHTapHOoro a3ota. CHayana B peakLWOHHOM COCyae MOSBNAOTCA Oy-
pble Mapbl AMOKCMAA a30Ta, obpasytowmecs npu okucneHnn NO kucnopoaom Bo3ayxa. Ans
ounctku ot NO; n 6pbi3r HNOs okcma aszoTa (Il) MOXHO nMponycTUTb Yepe3 NPOMbIBHYH CKASH-
Ky € 5%-HbIM pacTBopom NaOH v cobupaTb Haa BOAOMN.

OnbIT NPOBOANTCA MOA TATroW! Bo BpeMs AeMOHCTpALMM YYnTeNb NOKa3biBAET, YTO DyTbiKa
HanosHeHa becLBeTHbIM Fa3oM, okcnaoMm a3oTa (Il). 3aTeM OTKpPbIBAIOT KPbILIKY, TOTYAC HAZA
FOPNbILKOM BYTbIIKM NOABAAETCA «06NaYKO» KPaCHO-Dyporo LBeTa 3a CYET OKUCIEHUS MOHO-
OKCMAa a30Ta KUCIOPOAOM BO3AYyXa:

2NO + O2 = 2NO:

ByTbIIKY MOXHO Cnerka caaBuTb, a 3aTeM OTMYCTWUTb, YTOObI BO3AYX Monan BHYTPb. TorAaa
obpasoBaHue Anokcuaa azoTa byaeTt HabnwAaTbCA BHYTPU OYTHIIKK.

3aTeM B OYTbINKY HanWBalOT HEDONbLIOE KONMYECTBO BOAbI, 3aKPbIBAKT KPbIWKON N UHTEH-
CMBHO BCTpAXMBatOT. bypas okpacka NO; ncyesaer 3a CYET ero B3aNMOLENCTBUA C BOAOMK:

3NOZ(I’) + HZO()K) = 2HNOg(p_p) + NO(r)

N3 ypaBHeHUA BUAHO, YTO B peakLmio BCTynaeT 3 obbéMma rasa, a obpasyercs TONbKO OAMH,
T.e. 06bEM ra3oB B byTblIKe YMeHbLWAETCA, byTbiIKA HEMHOIO «CXMMaeTca». Ecnu cHoBa oT-
KPbITb KPbIWKY, CTEHKW OYTBbINKM pacnpaBATcs, BHYTPb 3aCOCET BO3AyX, okcua azoTa (I) okuc-
nuTca o0 okcmaa asota (IV), cHoBa nossuTcs bypas okpacka. Mpu gobasneHnmn Boabl byaer
CHOBa HabnaaTbca obecuBeynBarme 3a cyét nornoweHns NO2 Bogon.

YunTtenb noABOAMT LWKONLHIUKOB K BbIBOAY, YTO ANS NMpeBpalleHus Bcero okcmaa aszota (1V)
B a30THYI KUCNOTY HEOOXOAMMO B PeaKLMOHHYK CMECh BBECTU OKUCINUTENb — KUCIOPOL.

JemMoHCmpayuoHHbIl onbim
«B3aumodelicmgue okcuda azoma (IV) ¢ 8odoli u Kuciopooom,
noJsiy4yeHue azomHol KUC/1ombl»

OnbIT NPOBOANTCSA NOA TArON! B XMMMUUYeCKnii cTakaH HanuBaloT okono 50 M AUCTUAINPO-
BAHHOI BOAbI, YCTAHABMMBAIOT HA MAarHUTHYIO MELWanKy. 3aTeM B BOAY NMOrpyXawT TepMope3n -
CTOPHBbIN AATYMK TemMnepaTypbl, AaTunK pH 1 AaTYMK INEKTPONPOBOLHOCTH, KOTOpPbIE 3aKpenna-
0T B LUTATMBE TakK, YTOObI OHU HE Kacannuch AKOPS MArHUTHOW Mewanku. MokasaHus AaTYNKOB
HY)XHO BbIBECTU HA 3KPaH, YTOObI BUAENMN BCE YYEHUKU B KNacce. BKoYaloT MarHUTHYO Me-
WAnKy W 3anyckalT U3MepeHus BCex TPEX AaTumMkoB. Korpa mokasaHus JaTyMKOB CTabUn3u-
PYIOTCA, 0bydatoWwmecs 3annucbiBalOT UX B TeETPaAb, B COOTBETCTBYIOWME rpadbl TabANLbl.

3aTeM B BOAY OJHOBPEMEHHO C MOMOLLbIO ABYX LWINPULLOB NPONYCKAKT ANOKCU a30Ta U
KMCNOPOA. PerncTpupytoT n3MeHeHns n3mepsemblx napaMmeTpos. TemnepaTypa pacTBopa yBe-
NINYUBAETCS, YTO CBUAETENbCTBYET O NMPOTEKAHUM IK30TEPMUYECKON peakuuun. ns Toro Ytobsl
N3MEHEeHMe TeMnepaTypbl ObINO 3HAYMTENbHBIM, CefyeT PacTBOPUTL He MeHee 100 MA AMOKCH-
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Aa a30Ta, pH pacTBopa pe3ko YMeHbLWAETCA, YTO CBUAETENLCTBYET 00 00pa30BaHMU CUNbHOIA
KMCNOTbl. INEeKTPONPOBOAHOCTb PACTBOPA PE3KO YMEHbLIAETCA, YTO XapakTepusyeT obpaszosa-
HUEe CUNbHOIO 3/1IeKTPONINTA.

Yuyutenb 0bpallaeT BHUMAHNE YYEHUKOB HA TO, YTO HaZ BOAOM B CTaKaHe OTCYTCTBYeT Kpac-
HO-bypas oKpacka, T.e. B YCIOBUAX AOCTAaTOYHOrO KONMYECTBA KMCIOPOAA AMOKCKA, a30Ta No-
FNOLWAEeTCA NOMHOCTbIO, NPU 3TOM NPOTEKAeT 0bpaTUMas IK30TePMUYECKAn peakLms:

4NO; + 02 + 2H20 2 4HNOs3 + Q
MeTOAMHeCKMe KOMMEHTapuu

B Lenax 3KOHOMWUM BPEMEHU A/1A MPOBEAEHWUA LEMOHCTPALMOHHbLIX OMbITOB HEOOXOAUMO
BCE NPUroTOBMTL 3apaHee. B konby-peaktop AMXP nonoxutb MeLHY0 NPOBONOKY (MK CTPYX-
KW), 3aN0NHWUB HAaCaAKN COOTBETCTBYHOLLMMM PacTBOPAMU. KOHLEHTPUPOBAHHYI a30THYH KUC-
NOTY MOXHO HaNWTb B NPMbOP HENOCPeACTBEHHO Nepes OMnbiTOM. BaXHO OTMETUTb, YTO BTOPOIA
W TPETUIt LeMOHCTpaLMoHHble onbiTel ¢ NO2 cneayeT NnpoBOANTb TONLKO MPU HANMYMK B y4eb-
HOM KabunHeTe XOpOoLEeN BbITAXKKMN.

3apaHusa K ypoky

/. 3adaHus Ha pazsumue (YHKUUOHA/bHOU 2pamomHocmu

1) Yto Takoe KpacHas a3oTHas kucnorta?’

TepMUH «abIMALLAS KPacHas a30THAs KMCNOTa» MCNoNb3oBanca BnaoTh A0 40-bix rogos XX
BeKa. JTO PacTBOP AMOKCMAA a30Ta B a30THOW KucnoTe. OH MOXeT ObITb NOMYYEH KaK HachbllLe-
HWEM KOHLEHTPUPOBAHHOW a30THOW KUCNOTbl AMOKCUAOM a30Ta, Tak ¥ MPU Pa3NoXeHWM a3oT-
HOW KUCNOTbI.

Mpu B3aUMOAENCTBUM KOMMOHEHTOB CMECH, COAEPXKALLEN HATPAT HATPUA U CEPHYIO KNCNO-
Ty, cHayana npu 100—110° C npoTekaeT peakuus COrnacHo ypaBHeHWI0:

N3 cmecn BbIZENAETCA M MEpPeroHAeTCA YMCTaa a30THAA KucnoTa. Ecam noBbicuTL Temnepa-
Typy #o 150—170° C, To 6G/1bwAA YaCTh @30THOM KNCNOTHI HAYNHAET pa3naraTbCs C BblAENEHN -
eM AMOKCMAA a30Ta M Kuciopoa:

[lnokcna a3oTa, pacTBOPASCh B MEPBbIX MNOPLUAX OTFOHAEMOMW a30THOW KUCNOThI, U CO0b6-
LLaeT el KpaCHO-OpaHXeBbln L,BeT. HUKAKOro ApYroro KpacuTens 34ech Her.

2) CocTaBbTe YpaBHEHMS XUMUYECKUX PEAKLMUIN, KOTOPbIE NPOTEKAIOT:

a) npu 100—110 °C mexay TBEPLAbIM HUTPATOM HATPUA U KOHLLEHTPUPOBAHHON CEPHOW KUC-
NOTOWN;

6) npu HarpeBaHuu fo 150—170 °C 6e3B0AHON a30THOI KMCNOTI.
OTseT:

a) NaNOs + H2S04 = HNOsl + NaHSO4

nnm

2NaNOs3 + H2504 = 2HNOs3l + Na2SO4

6) 4HNO3 = 2H.0 + 4NO; + 0O

3). AnHammMKa 3arpasHeHus aTMocdepHoro Bo3ayxa B Mockse':

Mo matepuanam kH.: CteHuH b.[4., Anukbeposa JI.I0. KHura no xumuu Ans AOMALIHErO YTEHUS. —
M.I%(VIMVI;I, 1994. — C. 226.
OuHamuka 3arpsasHeHus atmocdepHoro Bo3gyxa B Mockee // [lMpasutensctBo Mocksbl. [enap-

TaMeHT NPMPOLONO/b30BAHUA N OXPaHbl OKpyxawowei cpeabl. — http://www.dpioos.ru/eco/ru/
air_dinamic (gaTta obpaweHuns 11.05.2021)
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NAKcc'' — npesensHo AONYCTUMas KOHLEHTpaLms, cpefHecytouHas — ana NO, coctas-
naet 0,1 mr/m’.

a) PaccunTaiite Maccy avokcuaa a3oTa B 1 M’ BO34yXa B LEHTPaabHOW 4acT MOCKBbI.

6) OueHuTte cpesHee konuyectBo Monekyn NO2, KOTOpoe 3a OAMH pa3 BAbIXAeT MOCKBWY,
NPOXMBAIOLWMIA B LLEHTPANbHOI YacTh ropoga. Obbeém Baoxa npumuTe pasHbiM 0,5 n.

OTgeT:

aymno = 0,1-1,1 = 0,11 mr
2 Vv .

6) N _ mN07 N ____8doxa NO2 N
- A T A
N2 MNOz MNOz
11-10¢%r/
_0,5n 0 Ol - 6,02 - 102 momb! =7,2 - 10 Monekyn
NNOZ -
461 / MONb

720 TPUNANMOHOB MONIEKYN 32 OAMH BLOX!

T
NO2 concentrations Safiay o)

16 march - 27 march

‘Orekhovo Zuyevo

BTCAKGVO)
r105 |

a8 S

:-gc'aoryevsk

WOt ensk

EOEOVEKY !;
b %

T | d—

Puc. 17. KapTa 3arpa3HeHus Bo3dyxa AMOKCMAOM a3oTa B Mockse 1 banxailwem Moamockosbe '

"'C 2004 roga HameTMNach TEHAEHLMA MEANEHHOrO, HO YCTOMYMBOrO NPUPOCTa 3arpA3HEHNA [UOK-
cnaom asota (3—5 % B roa). Mpu 3TOM poCT COAePXKAHMA LNOKCMAA a30Ta OTMEYEH W HA XUAbIX Tep-
putopmuax ropoga (1.1 NAKcc ans ueHtTpanbHon yactv ropoga v 0.8 MAKcc ans nepucepmitHbIX Xunbix
TeppUTOPUI). ITO CBA3AHO C TeM, YTO OKCMAbI a30Ta Haubonee CNOXKHO «MOAABNAKTCA» CPeau APYrux
3arpga3HAIOLLMX BRUECTB NPU MCNO/b30BaHNY HEeMTPANM3aTopOB Ha AaBTOTPAHCMOPTHbIX CPEeLCTBAX.

B Mockse B nontopa pasa ynano cofepxaHue puokcupa asota B Bo3pyxe // PUA Hosoctw,

20.04.2020. — https://ria.ru/20200420/1570278347.html (nata obpaweHus 11.05.2021)
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2. 3adaHue 0n5 nodzomosku K MA, BIIP

1) HanuwunTe ypaBHEHNS peakLmii, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBMTb MpeBpalle-
HWUA MO CXeMe:

NHs @ NO @ NO; @ HNO3 @ NH4NOs3

[na 4eTBEPTOro NpeBpaLLeHna COCTaBbTe COKPaLLEHHOE NOHHOE YPaBHEHME peakLui.
OTserT:

1. 4NH; + 50; #— 4NO + 6H,0

. 2NO + 02 = 2NO:

4NO; + 02 + 2H20 = 4HNOs3

HNOs3 + NH3z = NH4NOs3

H" + NH3 = NH3%

S I NIV N

2) BbibepuTe BelecTBa, C KOTOPbIMM pearupyeT okcug asota (IV):
1) CepHUCTLIN ras;
2) YrneKkucabil ras;
3) rMapoKcuA, Kanus;,
4) a3oT;

5) kucnopoaga.
OtseT: 1, 3, 5.

3) Ucnonb3ya MeTOA 31eKTPOHHOro banaHca, paccTaBbTe KO3IPOULNEHTH B YPABHEHUN pe-
akuum, cxema KOTOpPOW:

Tc + HNOs @ HTcO4 + NO2 + H20

Onpepennte OKMCAUTENb U BOCCTAHOBUTEND.
OTBeT:
Tc + 7H[§103 HTcO4 + 7NO; + 3H.0

5 +4
7| N+ 1le BN

0 _ +7

Tc—7¢e —Tc
Tc — BOCCTAHOBUTEND;
HNO3 — okucamTens 3a cyet N*™°.

TeMbl BO3MOXHbIX NPOEKMHbIX U UCCedosamenbCKux pabom

1. Koppo3usa ctanu noa AeiCTBUEM HUTPO3HBIX Fa30B U CNOCODObI 3aLUThl OT Heé.
2. OnpepeneHune cogepxaHus AMOKCMAA a30Ta B BO3AYXeE.

3. buonorunyeckas ponb okcuaa asota (I).
4, Ponb HUTpUDULMPYIOLWKUX BaKkTepuii B KPYroBOopoTe a3oTa.

5. Monck HanpaBneHUN CHUXEHUA BbIOPOCOB HUTPO3HBLIX ra30B B aTMOCHhepY.

Ypok 7. Kanbyul u e2o coeduHeHus

Kanbumin u ero coeanHeHus LWNPOKO pacnpoCTpaHEHbl B npupoae N nrparT BaXHY pPO/b
B XXWU3HWN 4Ye/loBEKa U 06U.|,€CTBa. 3HaHUA O COeAMHEHMUAX KanbLWA NO3BONAT MOHUMATb ABIE-
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HUA, NPOUCXOAALLNE B OKPYXAIOLLEM MUpPe, @ B HEKOTOPbIX CAY4asX U ynpaBaaTb XUMUYECKH -
MW NpoLueccamu.

Tun ypoka: KOMBUHUPOBAHHBI (YPOK M3y4yeHWs HOBOTrO MaTepuana)

Llenb ypoka: co3naTb YCNOBUS A/ U3YYEHUA PU3NYECKMX N XUMUYECKUX CBOWCTB KasbLns
W ero COeAMHEHUN, NPUMEHEHMS COeANHEHMIA, POPMUPOBAHMSA NMO3HABATE/bHbIX YHUBEPCANDb-
HbIX LeNCTBUMN.

MpPOAOMIXNTENbHOCTb YPOKA: OAMH aKaZeMUYECKMIA yac.

MnaHnpyemble pesynbTathi:
[lpeomemHsbie:

+ MPUMEHATb OCHOBHbIE METOAbI MO3HAHMA: HAbNAEHNE, U3MEPEHUE, IKCTIEPUMEHT;

+ XapakTepu30BaTb M3NUYECKUE N XUMUYECKME CBOWCTBA KasbLUA M €ro COefUHEHW,
MPOBOAMTH OMbITbl, NOATBEPXKAAIOLLME XMMUYECKUE CBOWCTBA MMAPOKCUAA KaNbLNg,

+ XapaKTepu30BaTh B3aMMOCBA3b MeX[Y COCTABOM, CTPOEHWEM U CBOWCTBAMU METAJIOB;

+ cobnwopaTh npasuna besonacHoi paboTbl NPy NPOBEAEHNU OMbITOB.

MemanpedmemHsie:

+ MO3HaBaTe/IbHbIE: aHANM3MpPOBaTh, 0OpabaTbiBaTh U WMHTEPMNPETUPOBATL MHGMOPMALMIO,
NCNoNb30BaTh €€ AJIS PELIEHNS NOCTABNEHHbIX YY€OHBIX 3aau;

+ PErynsTUBHbIE: KOHTPONNPOBATb M OLLEHMBATbL PE3YNbTaThl YY€OHOW AEATENbHOCTH, BHO-
CUTb KOPPEKTUBLI B UX BbIMOJIHEHUE;

+ KOMMYHUMKaTUBHble: 3(heKTUBHO paboTaTh B Nape, B rpynne npu peweHnn yyebHbix 3a-

hau.
Jlu4HOCMHBbIE:

+ pa3BMBaTb MPAKTUYECKWE HABbIKM MO WCMOb30BAHNIO Y4ebHOro obopynoBaHus;

+ chopMUpOBaTL MO3HABATENbHbIN MHTEPEC, HANPABNEHHbIN HA U3YYEHUE XUMUYECKUX CO-
eAVHEHUN KanbLMA N X NPUMEHEHWE B XWU3HU YeNoBeKa.

O6opynoBaHue, nporpaMMHoe obecneyeHne M pacxofHble MaTepuanbl

KomnbloTep, nporpaMmHoe obecneueHue Releon Lite, undpoBble JaTYNKKU 3NEKTPONPOBOA--
HOCTW, BaTuuk pH; ctakaH xumuyeckum (50 mn); ctakaH xummyeckun (150 mn); dapdoposas
yalwka; npubop ANs NONyYeHWUA ra3oB, 3apPAXKEHHbIi MPAMOPOM U CONAHOW KUCIOTON; WTATUB
C 3QKMMOM, WnaTenb;, NUHLET; AMCTUANNPOBAHHAA BOAA; M3BECTKOBAA BOAA; CO/MSHAA KMCNOTA
(1:2); mpamop (Kycouku); pacTBop theHondTanenmHa, KOANeKkLna MMHEPanos.

Xopa ypoka

dtan ypoka 1. OpraHu3aL1OHHbIN

Mpeanonaraemas NPOAOMXNUTENbHOCTb: 1—2 MUH.

Meparoruyeckas AesTeNbHOCTb YYUTENS:

NpoBepPAET FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy kaacca Ha ypoke, CO3Aa6ET NooXu-
TeNbHbIA 3MOLMOHANbHBIN HACTPOI Y 0ByYatoLMXCS.

YuebHas pesTenbHOCTb 00ydaloWwmxcs:

IMOUNOHa/IbHO HACTPANBAIOTCA Ha NMpeacToALlyto yqe6Hylo 0eATe/IbHOCTb

3Tan ypoka 2. AkTyanu3auus m 0606weHne 3HaHUi

Mpeanonaraemas NPOAOMKUTENbHOCTb: 10 MUH.

Meparoruyeckan AeaATeNbHOCTb YYUTENS:

npeanaraeT yyawnumcs NPoCaylwaTh CEPUI0 CYXAEHUA M HAa UX OCHOBE ONpPenenUThb TeMmy
ypoKa 1 Lenb ypoka. Ha niobom 3Tane BbICKa3blBaHWA CYXAEHUN MOXHO 03BYYNTb OTBET.

O KakoM anemMeHTe WAET peynb?

80 B comepxaHue




XUMUSA TOUKA !'POCTA

1. MeTann.

2. B coeanHeHuax nposasnseT TONbKO BaN€HTHOCTD Il .

3. Haxoawntca B IV nepnoge lMNepnogmyeckon CUCTEMbI XMMUYECKUX 3NEMEHTOB.

4. OueHb aKTUBHbI MeTan/1, HAa BO3AYXe DbICTPO OKUCNAETCA.

5. BcTpeyaeTcsa B npupone TONbKO B BUAE COEAUHEHMWIA.

6. BxoamuT B coctaB mena (Mpamopa, AMYHOW CKOPAYNbl, U3BECTU W T. 4.).

Mocne onpeaeneHmns 3neMeHTa U TeMbl ypoka Npepnaraet AaTb XapaKTepUCTUKY KasbLus
Ha OCHOBE ero nosoxeHus B Mepnoanyeckon cucteme (CM. MaTepuanbl 4a KONMMPOBAHMS).
MpepnaraeT OAHOMY U3 YYEHWKOB 3aYNTaTb XapaKTePUCTUKY KanbLuA.

YuebHas pesTenbHOCTb 00y4aroWwmxcs:

BbICKA3bIBAKOT CBOW MPEAMNONOXKEHNA, COrNACOBLIBAIOT C yUUTENEM TEMY U LeNb YPOKa;
npeanaratT Cnocobbl U CpeacTBa LOCTUXEHMUSA LLeNN.

BbINONHAWT 3a4aHuna no XdPaKTEPUCTUKE KaNbL KA.
HDOBepﬂ}OT OTBETbI MO XaPaAKTEPUCTUKE Ka/lbLiNA

dtan ypoka 3. O6bsacHeHne HOBOro matepuana. lMpuMmeHeHne 3HaHMM
B HOBOM CUTyaLMm

MpeanonaraeMas NpoOLOMKUTENbHOCTb: 17 MUH.

Meparornyeckas 4eATeNbHOCTb YUNTENA:

1. ObBbACHAET yyallMMCs HOBbIA MaTepuan C AeMOHCTpaLuen Gu3nyecknx CBOWCTB Kasb-
1S, 0CODEHHOCTAMM €ro XpaHeHUs B CBA3W C €ro BbICOKOW aKTUBHOCTbIO. OTMeYas akTUB-
HOCTb KaNbLus, nNpefnaraeT yyeHMKaM CNPOrHO3MpPOBaTb CNOCOO NonyyeHus kanbums. [e-
MOHCTPUPYET B3aNMOLENCTBIE KaNbLMA C BOAOW U NOCNEAYIOWUM ONpeAeNeHnemM XapakTe-
pa cpeAbl pacTBOpa rMAPOKCMAA KanbLua C MOMOLWbIO AaTunka pH n peHondranenHa.

2. MpoBoOAUT 3KCNEPUMEHT «B3anMmopeicTBMe OKCMAA KanbLua C BOAOW» C MOCIEAYIOLWLUM
onpeaeneHneM xapakrtepa cpeabl.

3. K obpasytowemycs pacTBopy rMApOKCUAA KanbLus BMeCTe C OCaZIKOM NPWUIMBAET CONs-
Hylo kucnoty. OTmeyaeT, yTo noH Ca’* 6ecuBeTeH. BHOCUT B MOMYYEHHBIN PACcTBOP HUXPO-
MOBYIO MeTAI. 3aTeM NOMeLAeT NeTA B NiamMas CNUPTOBKK. [pu BHeCeHMM B niamsa pac-
TBOPWMbIX COMeN KanbLna NAaMs OKpPaLIMBAETCS B KMPMUYHO-KPACHbIN LiBET.

4, Yyawwmecs B TeTpaZfaX 3anuCbiBAlOT YPpaBHEHUS NPOTEKAKLWMX NPOLLECCOB, OTMEYA0T
NPU3HAKK peakuuni.

5. MpeanaraeTt yyawmumcs BbINONHUTL N1aDOPATOPHbLIA OMbIT «B3auMmozencTme M3BECTKO-
BOW BOZbl C Yr/IEKUC/bIM ra30M», 3HAKOMWUT YYEHUKOB C METOAMKAMU MPOBEAEHNA OMbITa,
pa3faéT 3afaHune u 0b6opyaoBaHNeE U AAET MHCTPYKLMIO NO paboTe.

6. BbinonHsT nabopatopHylo paboTy; paboTas B napax (B rpynnax) no MHCTPYKLUH,
0hOpMANAIOT pe3ynbTaThl U3MEPEHUI U PacyéTbl B TETPAAM WAW HA CMeuuanbHbiX GaaHkax
(cM. MaTepuansl Ans KonuposaHua). JenaioT BbiBOAbI N0 paboTe.

7. 3HAKOMUT yyalMxca C COeAUHEHUAMU KanbLus, pacnpoCcTpaHEHHbLIMM B Npupoae (¢ ae-
MOHCTPALMAMM MUHEPANOB N UX COCTABOM), U NMPUMEHEHWEM COEAMHEHUN KanbLus, OTMe -
YaeT posib KaNbLNg B OPraHn3Me YenoBeKa M XNBOTHbIX.

YuebHas paesTenbHOCTb 00y4aloWwmxcs:

3anuncbiBalOT Ha3BaHME MUHEPANOB N NX COCTAB, obnactu MPUMEHEHUA COeAMHEHUN Kanb-
uun
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dtan ypoka 4. KoHTponb ycBoeHus, 06Cy)xxaeHne AonyLeHHbIX oWn6ok
M UX KOppeKuums

Mpepnonaraemas NPOAOIKUTENbHOCTb: 10 MUH.

Meparoruyeckas LeATeNbHOCTb yYUTENS:

opraHusyet obcyxaeHune pe3ynbTaToB WCCIEA0BAHWA, NPOBEPSET NPAaBUAbHOCTb 3aMMCaH-
HbIX YPABHEHWN pPeakuni U CAenaHHbIX BbIBOLOB. OTMeYaeT BaXHOCTb NPOTEKAKWMX NPO-
LLECCOB B XM3HEeAeATeNbHOCTMN Ye/l0BeKa.

YuebHas pesTenbHOCTb 00yYatoWwmxcs:

CPaBHMBAIOT pe3ynbTaThl paboTbl B Nape (B rpynne) C AaHHbIMW, NOAYYEHHbIMU LPYFUMU

yYyeHUKaMn; Npyu HeobXOAMMOCTU KOPPEKTUPYIOT BbIBOAbI U YPABHEHMS XUMUYECKUX peak-—
Lun

3rtan ypoka 5. UHcdopmaumna o goMaluHeM 3aaaHuU U pednekcus

Mpeanonaraemas nNpoAO/IKUTENbHOCTb: 6—7 MUH.

Meparornyeckan AeaTeNbHOCTb YUUTENS:

WHGDOPMUPYET O AOMALLHEM 3a4aHNUMN, AAET KOMMEHTAPUIA NO €ro BbIMONHEHUIO;
npepnaraeT aHKeTy pednekcun K Ypoky u pacyéT «MHAnBUAYaNbHbIN UHAEKC KauyecTBa
YPOKa»;

NoABOAUT pedNeKCMBHYK CTAaTUCTMKY YPOKa MO KONMYECTBY YYEHWUKOB, ¥ KOTOPbIX MHAEKC
KayecTBa Bbllie 3HAYeHund 5;

AEMOHCTPUPYET 3anncChb LLeIM ypoKa, cnpawmnBaeT: «Kak Bbl AyMaeTe AOCTUTHYTA N LENb?»
Echu npobnema He peweHa U Leib He AOCTUMHYTA, NpeAnaraeT obbACHeHWe M 3a4aéT B A0 -

NOJSHEHWE K AOMALIHEMY 3aAaHUI0 MOAYMATh HAZ NPUYMHAMM ITOrO.
YyebHas AeATeNbHOCTb ODy4atoWmMxcs:

3a/1a10T YTOYHSAIOLWME BOMPOCH O BbINONHEHWUM [LOMALWHErO 3a4aHUS;

PACCUMTBLIBAIT «MHANBUAYANbHBIA UHAEKC KAYeCTBa YPOKa;

onpeAensioT CTeneHb COOTBETCTBUA NOCTABNEHHON LENU U PE3yNbTaToB AeATeNbHOCTU; CTe-
MeHb CBOEro NPOABUXKEHUSA K LLENN;

BbICKA3bIBAIOT OLLEHOYHbIE CYXAEHWUA W COOTHOCAT pe3ynbTaThl CBOEW AEATENbHOCTU C Lie-
NbI0 YPOKa

Matepuan gna noaroToBKK K YPOKY
WNHCTpYKUMS K NabopaTopHOMY OMbITYy «B3aMMOAeiCTBME U3BECTKOBOW BOAbI C YIIEKUCbIM

ra3om».
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+ 3anmycTMTe Ha perucTpaTope AaHHbIX NporpammHoe obecneyeHue Releon Lite.

+ MoaknounTe AATYNK INEKTPONPOBOSHOCTH.

. B cTakaH HanenTe 20 M pacTBOpa W3BECTKOBOW BOAbI, ONYCTUTE B HETO AATYMK INEKTPO-
NPOBOAHOCTH, 3aKPENNEHHBIN B Nanke WTaTUBA.

. HabniopaliTe 3a M3MEHEHWEM 3HAYeHWs INEeKTPOMpPOBOAHOCTU. Korpa nokasaHua anek-
TPOMPOBOAHOCTM NePeCcTaHyT U3MEHATLCS, 3aNULLINTE 3HaUeHe B TabauLy.

+ B TeueHMe HeCKONbKMX MUHYT MpPOMyCKaiTe Yepe3 W3BECTKOBYK BOAY YINEKUC/bIA ras,
ncnonb3ya npubop AnA nonydeHus rasos. ObpaTuTe BHUMAHME HA CKOPOCTb MPOMycKa-
HWS yrnekucnoro rasa. OHa He A0/XHA ObiTb O4eHb BoNbLION. PerynnmposaTh nogavy ra-
33 MOXHO C MOMOLLbI0 KpaHa. HabniopanTe 3a U3MEHEHMEM B PACTBOPE U M3MEHEHUAMM
3HAYEeHWA 371eKTPONPOBOLAHOCTH.

+ lponyckaiiTe yrnekncablii ra3 4O NOAYYeHUA NMPO3PAYHOro pacTeopa. Hanente B npo-
OUPKY 2 MA NOMYYEHHOro MPO3PAYHOro PacTBOpa W HarpeiTe Ha NAAMEHU CMUPTOBKU.
Yto HabniopaeTe? Kakow ras BoigenseTtca? KakoB cocTaB ocagka?
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+ 3anonHuTe Tabnuuy pe3ynbTaToB OMbITA W CAeNainTe BbIBOAbI. B BbIBOAAX OTpasuTe Npo-
LLeCChbl, MpoTeKatoLw e B pacTBope (B BUAE XMMUYECKUX YPABHEHMIA) U U3MEHEHNS 3Haye -
HUW 31eKTPONPOBOAHOCTM.
+ Hanelite B npobupky 2 Mn NOAYYEHHOrO NPO3PAYHOr0 PACTBOPA W HArpenTe Ha NnaMeHu
cnupToBkK. YT0 HabntogaeTe? Kakown ras Boifensetca? KakoB coctaB ocagka?
KoHmpoibHble sonpocer:
1. Moyemy 3MeHAETCA 3HAYeHMe 31eKTPONPOBOLHOCTM U3BECTKOBOM BOAbI MPU MPOMNyCKa-
HUW yepe3 Heé yrnekMcaoro rasa? 3anuwuTe YpaBHEHWUS XMMUYECKMX peakLmuid, NPOoTeKaLWwmx
npu 3TOM.

NOMOLLb YYUTEJIO

MaTtepuan gns KonuMpoBaHUS
XapakTepucTnka KaabLusa

XapakTepucTuka Kanbuui

MopsAAKOBbIN HOMED

OTHOCUTeNbHAA aTOMHas Macca

3apsag a4pa

Obuiee YMcno 31eKTPOHOB

YnCno 3NeKTPOHOB HA BHEWHEM 31eKTPOHHOM
cnoe

CTeneHun okucneHus

dopMyna BbICLIErO OKCUAA U ero XapakTep
(OCHOBHbBIW, KNC/TIOTHbIN)

dopMyna rmApOKCUAA M €ro XapakTep

Tabnuua pe3ynbTaToB paboThl

N2 WUccnepyeMblii pacTsop 3neKTponpoBOAHOCTb, MKCM/CM
onbiTa

1 M3BecTkoBas BoAa

2 PacTBop c ocagkom*

3 PacTBop nocne pacTBopeHus ocagka

*HEO6X0£I,VIMO 3anncaTb HaNMeHbLIEE 3HAYEHUE INEKTPONMPOBOAHOCTHU.

AHKeTa ana pacyéta «MHAMBMAYaNbHOMO MHAEKCA KayecTBa ypoka» (cM. paboty «M3y-
YyeHMe CTPOEHUSA NJTAMEHM»).

TeopeTnyeckoe nosicCHeHue

Ecnn B pacTBOp ruAapokcuaa Kanbuua NponyckaTb YrAeKUCAbI ra3, To obpasyeTcs Hepac-
TBOPUMbINA KapbOOHAT KasbLLuA:

Ca(OH); + CO, = CaCOst + H,0
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INeKTPONpPOBOLHOCTb PACTBOPA MO Mepe BbiNaZeHMs kapboHaTa Kanblus OyAeT CHUXaTb-
cq. Koraa Bce noHbI KanbLus nepedayT B 0Caf0K, JNeKTPONPOBOAHOCTb pacTBOpa OyAeT MUHN -
ManbHOW. Mpu AanbHenwwemM NPONYCKaHUM YrNeKUCaoro rasa byLeT NpoMCcXoanTb PacTBOpPEHue
kapboHaTa KasbLns U 3NeKTPONPOBOAHOCTb pacTBOpa OyAeT yBeNMYMBATHCA.

CaCOs + H20 + CO; = Ca(HCO3):
METon"quK"e KOMMEHTapuu

B Lensax 3KOHOMWUWU BpeMeHU ANS NpPOBeLEeHWUA NabopaTOPHOro onbiTa HEObXOAMMO 3apa-
Hee MPUroTOBUTL NPUOOPLI ANS MOMYYEHUS Fa30B, 3aMOJHUB UX KyCOYKamu Mpamopa. PacTeop
CONSHOMW KMCNOTbl HANWUBAIOT B NPMOOP HEMOCPEACTBEHHO Nepes, OMnbiTOM.

PacTBop ruapokapboHaTa KanbLms NOC/Ie KUNAYEHUA MOXHO UCCNeA0BaTb HA 31eKTPONpPO-
BOAHOCTb. OlHAKO BCNEACTBME NETYYeCTU XJ0POBOAOPOAA, 31eKTPONPOBOAHOCTb MOXET ObITb

BbICOKOW. A 3TO NPOTMBOPEYNT XUMUYECKUM NPOLLECCaM.
3apaHusa K Ypoky

/. 3adaHus Ha pazsumue YHKUUOHAbHOU 2pamomHocmu

1) XuMuyeckne npoLecchl, UCCneaoBaHHble B 1abopaTopHoii paboTe, NPOUCXOAST B Npu-
poae. Obpa3oBaHMe CTaNAKTUTOB CBA3AHO C BbIAENEHMEM KapboHaTa Kanbuua U3 pac-
TBOpaA rMApokapboHaTa Kanblivs. Kak 3TOT npouecc nposectu B nabopaTtopun?

Puc. 18. Obpa3oBaHne CTanakTUTOB B MelLepax

OTBeT:

HarpeTb pacTBop ruapokapboHaTa KaibLus A0 KuneHus. Mpn 3TOM OH Pa3NoXWUTCA C Bbl-
AeneHneM KapboHaTa KanbLus, yrnekucioro rasa u BoAbl.
2) Tpu cTUpKe pykamn X0381Ka YBUAENA MHOXeCTBO Ny3bipeil. OHM MepennBanmnch pasHbl-
MW LiBETaMMW U UX bblN0 04eHb MHOro. ChopMynmnpyiiTe BbIBOA O TOM, B KaKOI BOAE CTU-
paeT X03AlKa: MATKON UMW XECTKON. Kakne npu3Hakn NOATBEPXAAIOT Ball BbIBOA?

Puc.19. Cmupka 6enba
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OTBeT:

Xo3aiKa cTupaet 6enbé B MArKoM BoAe. Mblio NEHUTCA U AAET Ny3biPW TONbKO B MATKOM
BOZE.
2. 3adaHue 014 nodzomosKu k T'MA, BIP
1) HanuwnTe ypaBHEHWA peakLWii, C NOMOLLbK KOTOPbIX MOXHO OCYLLeCTBUTb MpeBpa-
LLEHNA MO CXeME: 1 2

3
Cal CaOtf Ca(OH),f Ca(NOs):

[na TpeTbero npeBpalLeHMs COCTaBbTE COKPALLEHHOE YPaBHEHUE peakLuu.
OTserT:

1. 2Ca + O; = 2Ca0

2. CaO + H20 = Ca(OH);

3. Ca(OH)2 + 2HNO3 = Ca(NO3); + 2H20

4, H" + OH = H.0

2) C kakumu Belw,ecTBamMmn byaeT pearpoBaTh ralwéHas U3BeCTb:

1) CEPHMCTBIM ra3oM 3) CONSHOW KUCNOTOM

2) yrapHbiM razom 4) e LKUM HATPOM

OTtBeT:1, 3.

3) Kakue gBa U3 nepeynmc/ieHHbIX BELWeCTB byayT BCTYNaTh B PeaKLLMI0 C OKCUAOM Kaflb—
umna?

Cu(OH):

HNO3

(OF!

Ba(OH);

. CO2

OTseT: 2, 5.
TemMbl NnpoeKMHbIX U uccredosamesibCKux pabom

1. XécTKoCTb BOAbI M CNOCOObLI €€ yCTpaHeHMs.

. OnpepeneHne XECTKOCTN BOLOMNPOBOAHOMN BOAbI.

. [puMeHeHMe CoeANHEHNI KanbLus B MEAULIMHE.,

. Kanbuun B npupoge. Murpaums KanbLms B OKpPYXaloLeM MUpe.

. Kanbuun B XM3HM Yenoseka.

Ul AN —

Ul AWM

JlabopaTopHbie paboTbl

8 Knacc
lMpakmuyeckasa paboma Ne 1.
«M3yyeHUe cmpoeHUA niaMeHu»

Teopemuyeckasa 4acmeo

FOpeHne — CNOXHbIN NPOLLECC, CONPOBOXAAILWLMACA BbIAENEHNEM 3HEPrUK, KaK NpPaBuno,
B BMJE Tenna u ceta. Pa3nuyaloT roMmoreHHoe ropeHue (Hanpumep, npu pabote ra3oBon ro-
PenKu), U reTeporeHHoe ropeHune (Hanpumep, ropeHne CNMpTa U Cyxoro roproyero). B paccmo-
TPEHHbIX NPUMepax Naams UMeeT CXOLHOe CTpOoeHKe. B HEM MOXHO BbIAENUTb TPU YacCTy.

1) BHYTPEHHMI KOHYC TEMHOrO LiBeTa (B C/lyyae ra30BOW FOPENKN CUHEro LBeTa) C HU3KOW TeM-
nepatypon ~ 300—500 °C. 3pecb NPOMCXOANT NCNAPEHME 1 PA3NI0XKEHNE TOPHOYErO BELLeCTBa.

2) CpefLHu BOCCTAHOBUTENbHBI KOHYC COCTOMUT M3 CMECM BO3ZyXa M ropsLLero rasa. 34ech
non BausHUeM bonee Bbicokoit Temnepatypsbl (1500—1800 °C) npoayKTbl UCNAPEHNS U pa3fio-
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XEHMS FOPIOYNX BeLeCTB aKTUBHO pearupytoT ¢ kncnopogom. Ecam yacTb yrnepoga ocTaércs
CBOOOAHOW, TO €ro MesbyYanime YacTMLLbl PACKANAOTCS U NPUAAIOT NAAMEHMN APKOE CBEYEHME.
3Ta yacTb nnameHn borata yrapHbeiM ra3oMm CO — CubHbLIM BOCCTAHOBKUTEIEM, MO3TOMY €€ Ha-
3bIBAlOT BOCCTAHOBWUTENbHOW. Toyka Hambonee BbICOKOW TemmepaTypbl HAXOAMTCA Ha OCTpue
BOCCTAHOBMWTE/NIbHOIO KOHYCA.

3) BHELWHMIt OKUCIUTENbHBIN KOHYC 0bpa3yeT HeBMAMMYK 000/104Ky, OKpyXatowyw nna-
MA. 34eCb NOJ BAWAHWEM 3HAYMTENbHOrO MPUTOKA KMCA0POAA BO3AyXa MPOMCXOLMT MOJHOE
okncneHue roptoyero ewectsa 4o COz n H20 (npu ropeHnn cyxoro roptoyero Ha OCHOBe ypo-
TponuHa Takxe obpa3syetca N2). Mpn 3ToOM 0ocTaéTcs U3bLITOK KNCNOPOAA, KOTOPbI NPK BbICO-
Koil TemnepaType 0b6najaeT BbICOKOW OKUCAWUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELIHAS 4acTb
MAAMEeHMN Ha3bIBAETCA OKUCAUTENbHOWN.

Ncnonb3ys noanys BO34yxa, MOXHO YBEIMYNTb TeMMNepPaATypy NAaMeHN.

[lpakmuyeckas 4yacmeo

Llenb onbima: n3y4uTb CTPOEHWE MNAMeHM, ONpeAennTb TeMNepaTypy B pa3HbiX €ro 30Hax
NP1 UCNONb30BAHNUM PA3INYHBIX UCTOYHUKOB Tenna.

MepeyeHb damyukos yugposol nabopamopuu: LATYMK TEMMepaTypbl TEPMOMAPHBLIN.

JonosHumenibHoe 060pydosaHUE: WTATUB C 3AXMMOM; AepxaTenb AN Npobupok; cnup-
TOBKa.

Mamepuanbl u peakmusbl: CMUPT 3TUNOBBIA; CyX0e roptoyee; Ceeva.

TexHuka 6e3onacHocmu:

1. PaboTa cBf3aHa C OTKPLITHIM MjaMeHeM — beperuTech OXora.

2. Tepmonapa nocsie M3BJeYeHUA U3 NNAMEHN OCTbIBAET He Cpa3y — beperutech oxora.

3. B cnmpTOBKe COAEPXMUTCA rOptoYas XKNAKOCTD.

MHCMpYKYUA K 8bINOJIHEHUIO:

1. MoakntounTe BLICOKOTEMMEPATYPHbIN AATYMK (TEpMONAPY) K PerncTpaTopy AaHHbIX (KOM-
nbloTepy). 3aKpenuTe AaTYNK B LWUTATKUBE Tak, YTOObI €r0 KOHYMK Kacanca GUTUAS CMUPTOBKM.

2. 3axrute cnupToBKy. KorAaa nokasaHus CTabunusuMpyloTca, 3anuwuTe 3HayeHue Temne-
paTypbl HA CxeMe naameHu (puc. 1).

Puc. 1. Toukn n3mepeHns Temnepartypbl naameHu

3. Mepemel,anTe AaTtynk TemmnepaTtypsl B CeAYIOULYI0 TOYKY MIAMEHWU B COOTBETCTBUMU CO
cxemon. [lns 3Toro ocnabnaiite MydTy 1 nepemelnanTe eé (BMecTe C Nankomn v 4aTYNKOM) B
HYy)XHOe MecTo. Korga nokasaHua CTabunusmpyloTca, CHOBA 3aHOCUTE 3HAUYeHWe TemnepaTypbl
B COOTBETCTBYIOLLEN TOUKE HA CXEMY.

4. Tak n3mepbTe TemMnepaTypy BO BCEX TOYKAX NAMeHU, OTMEYEHHbIX HA CXEME.

5. MoBTOpWUTE AEACTBMSA CO CBEYOM M CYXUM FOPHOYMM.
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6. O6bpamume sHuMaHue! Tpu U3y4eHUU CTPOEHMA NNAMEHWU CYXOro roptoyero WCMONb3y-
eTca 1/4 yacTb TabneTkn. Kycoyek roproyero nomewatoT Ha KepamMmnuyeckyo naunTky.

7. BHecuTe B mnams CNUPTOBKW Ha NMOAMUHYTHI Npobupky. M3BnekuTe npobupky u3 niame-
HU N pacCMOTPUTE eé NOBEPXHOCTb.

8. MoBTopuTe OMbIT CO CBeYol. Kakoro LBeTa obpa3osancs HanéT? Yto 370 3a BEL,ECTBO?
Pe3ynbTaTbl M3MepeHMii/HabnoaeH N

TeMnepartypa Yro ob6pasoBa-
UcTouHuk 0Ko0N0 huTHNSA TeMnepaTyBa TeMnepaTyPa nocb Ha no-
N9 TEenJ0Tbl (K COYKa ro- B CpenHen B BEpXHE! BEpPXHOCTU
y 4acCTu NJ1aMe€Hu 4YacCTUu NJlaMeéHun p
prouero) npo6upkun
1 CnupToBka
2 Cgeuva
3 Cyxoe roptoyee

BbisoObi:

B BbIBOAAX YKa3aTb, KakoW WCTOYHMK TEMNOTbl npeanoyYTuTeNbHO UCMONb30BATb B XUMNYyeE-

ckoun nabopatopuu 1 noyemy.
KoHmposibHble 8onpochi:

1. Kakom UCTOYHUK naaMeHu 6b1 MCnoib30BaH?
2. Kakas yacTb nnameHu camas ropsayasn?

3. [lo Kako MakCuManbHOW TemnepaTypbl YAAETCS NPorpeTb Tepmonapy?

4, Y10 ropsyee - LEHTP MNaMeHU uam Kpas?

5. MoyeMy CnMpPTOBKA rOPUT MOYTM DECLIBETHBIM NNAMeHEeM, a CBeya - CBeTAWMM? Mox-

HO /I UCMO/Ib30BATb CBEYM B 1ADOPATOPUMN BMECTO CMMPTOBOK?
6. Kakue npoayKTbl FOPeHUs OAMHAKOBbLI Y CMUPTOBKN U CBEYU?
/. 3adaHue 0,18 nodzomosKu K 1A, BIP
Mpu HarpeBaHMK TBEPAbIX BELLECTB B NPOOMPKE HEOOXOANMO:

1) B34Tb NPOOMPKY B PYKW U HArpeBaTh Ty YacTb, FAE JIEXUT BELLECTBO;
2) 3aKpenuTb NPObUPKY B WITATUBE U HArpeBaTh Ty YacTb, FAE NEXMUT BELLECTBO;
3) B38Tb NPOOMPKY B PyKKW, NPOrpeTh BCIO MPOBUPKY, @ 3aTeM Ty YaCTb, FAE NIEXUT BELLECTBO;

4) 3aKpenuTb MPOBUPKY B WTATUBE, NPOrPeThb BCIO MPOOMPKY, a 3aTeM Ty YaCTb, FAE NEXUT

BeL,ecTBO.

MpaBunbHbIN OTBET: 4.

8. 3adaHue 0na paszsumus YyHKYUOHAbHOU 2pamomHocmu

B kHure Mamnkna dapapes «Mctopus cBeuym» aBTOp ONMCbiBAET
OMbIT, KOTOPbI OH AEMOHCTPUPOBAN HA CBOMX NeKLMAX. B nnams cee-
YW OH MOMeLLAN W3OrHYTYI CTeKNAHHYI TPYbKy. OLMH KOHel, Tpybku
OMyCKanca Hefaneko ot GUTKAIA, BTOPOMN BbIBOAWICA HA HECKONbKO
CaHTUMETPOB OT NAaMeHU. Yepe3 HeEKOTOpOe BpeMs K KOHLY TPyoku
MOAHOCUNY ropALwyo NyynHy. [MoABNANOCE Naams, KOTopoe cylue-
CTBOBA/IO OTAE/bHO OT NAaMeHU CBeyn. Kak MOXHO 06BACHWUTb 3TO AB-
neHue?

OTgeT:

B 37O YacTM nnameHn NPOUCXOAWT McnapeHune napaduHa. Mapbl
napaguHa Ha BO3Ayxe, Npu NOAXWUIaHUK, 3aroparoTCs.

JononHumenbHaa uHgpopmayus

dapagen M. Uctopus ceeun: Mep. ¢ anrn./Mog pea. b. B. Hoeo-
xunosa. — M.: Hayka. MnaBHas pegakuua Gu3mko-mateMaTUyeCcKol
nutepatypsl,1980. — 128 c.: un. — (bubnnoteuka «KBaHT»).

B copmepxaHue

Puc. 2. OnbIT
C MNaMeHeM CBeuu
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JlabopamopHbil onbim Net.
«Jl0 KaKOU TeMnepaTypbl MOXXHO HarpeTb BeLecTBo»

Teopemuyeckasa 4acmeb

MpW HarpeBaHWM Bel,ecTBa B HEM yCTAHABNMBAETCS TEM/O-
BOM banaHC: CKOPOCTb MOABOAA TEM/a B KAKOW-TO MOMEHT CTa-
HOBWUTCS PABHOM CKOPOCTK €ro pacceuBaHus. MOCKONbKY CKO-
pOCTb MOABOAA W CKOPOCTb PACCEMBAHMSA 3aBUCAT OT PA3HOCTY
TemMnepartyp Mexzay obbekTOM U CpeAou, TO B COCTOAHUMN Te-
NJ0BOr0 PaBHOBECUS Y BeLLECTBA YCTAHABAMBAETCA onpepe-
néHHas Temnepatypa. OHa 3aBeAOMO HUXe, YeM TemnepaTypa
NAaMeHu, 3a CYET paccenBaHus Tenna.

Puc. 3. Mpubop ona onpeneneHus Temnepartypbl naaBneHUs:
1 — TepMonapHbIA AaTuuK; 2 — necok; 3 — CNMpTOBKA

[lpakmuyeckas 4acmeo

Llenb pabomei: NpoaeMOHCTPUPOBAT BO3MOXHOCTY CMUPTOBKW ANS HArpeBaHUs BELLECTB.

MepeyeHb damyukos yuPposoli nabopamopuu: AATYMK BLICOKOTEMMEPATYPHBIM TepMonap-
HbIN.

JonosHumenbHoe 060pydosaHue: WTATUB C 3aXUMOM; CMMPTOBKA.

Mamepuanbl u peakmusbl: CMUPT 3TUOBbINA, PEYHON NECOK.

TexHuKka 6e3onacHocmu:

1. PaboTa cBf3aHa C OTKPLITHIM MaameHeM — beperuTtech oxora!

2. Tepmonapa nocse U3BJeYEHMs U3 MAaMeHU OCTbIBAeT He cpa3y — bepernTech oxora.

3. B cnnMpTOBKe COAEPXMUTCA rOptoYas KUAKOCTD.

4, PaboTaTb B OYKax.

MHCMPYKUUS K 8bINOJIHEHUIO:

1. B npobupky HacbinbTe Necok Ha 2—3 CM Mo BbICOTE. 3aKpenuTe NPobUpPKY B nanke WTa-
TVBA, 2 TEPMONAPHbLIN AATYMK TaK, YTOObI €r0 KOHYNK AOXOANA NOYTM A0 AHA NPOBUPKM, HO He
Kacancs HW AHa, HK cTeHok (puc. 3). OTMeTbTe TeMnepaTypy necka.

2. 3aXruTe CMMPTOBKY U NOCTaBbTE €€ Noj NPobUPKY C Neckom.

3. HabniopanTe 3a n3MeHeHMeM TeMnepaTypbl, 3aHOCS pe3ynbTaTbl M3MEPeHUN B TabaunLy.

4, Yepe3 HeKOTOpPOE BpeMs MOC/ie Hayana HarpesaHus TemnepaTypa ctabunusmpyercs.
Mocne 3TOro OCTaHOBMTE HarpeBaHue. 06pamume sHumaHue! CTaBWUTb HarpeTylw Npobupky B
NNACTMKOBbLIN WTATMB HENb3A. HYXHO A0XAATbCA €ro OX/MAXAEHMWS B Nanke WTaTHBa.

Pe3ynbTaThl M3MEpPEHWIi/HABNI0AEHWI

Ne Temnepatypa necka | TeMmnepaTtypa necka | TemnepaTypa necka Temnepatypa necka
6e3 HarpeBaHus yepes 2 MUH yepes 4 MUMH yepe3 5—6 MuH

1

Bbi80ObI:

B BbIBOZAX YKa3aTb, 4,0 KAKOW MAKCMManbHON TeMNepaTypbl MOXHO HAarpeTh BELLECTBO B
npobupke.

KoHmponbHble sonpocsl:

1. [lo KakoW TemnepaTypbl YAaN0Ch HarpeTh BELLECTBO?

2. MoXHO i1 B Npobupke pacnnaBuTh:
a) 0n10BO (tnn = 232 10);
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0) UMHK (tny = 419 10);

B) aIlOMUHUN (tnn = 660 IC);

r) meab (tnn = 1083 1C).

3. MNoyemy TemnepaTypa, LO KOTOPOU yAAETCA HArpeTh BELLECTBO, HUXE TeMnepaTypbl nia-
MeHun?

JononHumenbHaa uHpopmayus

JleeHcoH W. A. 100 BONpOCOB 1 OTBETOB NO XMMUKU: MaTepuansl ANA WKONbHLIX pedepaTos,
(aKyNbTaTUBHbIX 3aHATUM W CeMUHAPOB: yyeb. nocobue. — M.. «M3patenbctBo ACT»: «M3pa-
TenbCTBO AcTpensb», 2002. 347 c.

JlabopamopHbili onbim Ne 2.
«A3MepeHune TemnepaTypbl KUMEHUA BOAbI
C NOMOLLbLO NabopaTOpPHOro TEPMOMETPa M AaTUMKa TEMNEpPATYpPbI»

Teopemuyeckasa 4acmeb

JlaHHaa paboTa no3BONSET WKOMbHUKAM 3KCMEPUMEHTANbHO YCTAHOBUTb 3aBUCUMOCTb TEM -
nepaTtypbl KMNEHNUA XUAKOCTM (B BAHHOM C/lyyae BOAbI) OT aTMOCGHEPHOrO AaBNEHMS, T.e. NOJ-
Hee peann3oBaTb MexnpeaMeTHble CBA3U XUMUMN U PUSKKU.

BennunHbl TeMnepaTypbl KUMEHWUS BOAbI NPU PA3INYHOM AABNEHUN NPeACTaBAeHbl B Tabn -
ue 1.

Tabnuua 1. TemnepaTypbl KUNEHWs BOAbI NPU Pa3MYHOM AasneHun”

P, kMa* t,C P, klNa t,1C P, klNa t, 1C
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
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" Bonkos A. W., Xapckuit U. M. Bonblioit XuMU4ecknii CnpaBoyHnK. — MH.: CoBpeMeHHas LKo-
na, 2005. —C. 416.
" TkMa = 1000 Ma = 0,00986923 atm = 7,50062 mwm. pT. CT.
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[lpakmuyeckas 4acmeo

Lenb pabombi: NpOAEMOHCTPMPOBATL YUYALLMMCA PA3HULY MEXAY XUAKOCTbIO U ra3om;
(bu3nyeckoe CBOMCTBO BeLLeCTBA: TeMMNepaTypy KUMeHus, BBeCTU LNGPOBON M3MEPUTENb TEM -
nepaTtypbl B CPABHEHUW C aHANOrOBbLIM; AaTb NPEACTaBAEHNE O TOYHOCTM M MOTPELIHOCTY Npu-
bopa.

MepeyeHb damyukos yugposol sabopamopuu: LATYNK TemMnepaTypbl MAATUHOBBIN.

JononHumenbHoe 06opydosaHue: cTakaH xumuyeckui (50 mn), TepmomeTp nabopatop-
HbIW; CMUPTOBKA; WTATUB NabOPATOPHbLIA C KOMbLOM W CETKOW; MaHOMeTpP (MOXHO MCMO/b30-
BaTb AaHHble, MONyYeHHble U3 VIHTepHeTa).

Mamepuanbl U peakmusbl: CNUPT 3TUIOBLIN UK Cyxoe roptoyee; ANCTMNNNpPoBaHHaA BOAaA.
TexHuka 6e3onacHocmu:

1. PaboTaTb B OYKax.

2. TpebyeTcs cobnopate Mepbl 6€30MaCHOCTM NpK HarpeBaHWM NPobupok, Npu paboTte co

CMUPTOBKOW MW CYXUM FOPHOYUM.
MHCMPYKUUSA K 8bINOJHEHU!O:

1. HaneuTte B CTakaH OKOO 25 MA ANCTUNANUPOBAHHOW BOZAbI.

2. 3akpenuTe CTakaH B LUTATUBeE.

3. OnycTute B BOLY TEPMOMETP M AATYMK TemMnepaTypbl, aKKypaTHO 3aKpenuTe UX B Nnanke
wratuea. He ponyckanmte ConpuKOCHOBEHMS NPUOOPOB MeXAY CODOI, CTEHKaMU U AHOM CTa-
KaHa.

4, HayHuTe perncrpauuio n3MepeHun.

5. HarpeunTe BOAYy L0 KUMEHMS.

6. Koraa nokasaHus npubopoB CTaHYT MOCTOSHHbIMM, 3aHECUTe AaHHble B TabnuLy.
Pe3ynbTaThl U3MEpeHWA/HabNAEHWIA

U3meputennb- HaBneHune aTMoc- T c OTHOCUTENbHas
Hblii npu6op cepHoe P, klMa emneparypa kunenus sobl, owunbka onbiTa, %
JKCnepuMeH- CnpaBoyHas
TanbHas
TepMmomeTp
JaTtuunk
TemnepaTypbl
BbigoObI:

CaenanTe BbIBOJ, O TOYHOCTU U3MepeHUs Npubopos.
KoHmpo/ibHble 80npochi

1. 3apaHus ans pa3BuTus GYHKLMOHANBHON rPaMOTHOCTH

Mpu HyneBoW BbICOTE HaZ YPOBHeM Mops Temnepatypa kunenus Bogbl 100 °C. Ho ¢ kaxabim
nogbémMom Ha 500 M Temnepatypa kuneHua BoAbl cHuxaetca Ha 2—3 °C. Ha sbicote 1000 M
BOZA 3akunuT npu TemnepaType 96,7 °C. Ha ypoBHe 2000 M en ANns 3aKMNAHUS HYXHbl NULWb
93,3°C. Noyemy Tak nponcxogut?

JonosHumenbHasa uHgpopmayua

1. CtpenbHukoBa JI1. H. U3 yero Bcé caenaHo? Pacckasbl 0 Bewectse. — M.: fly3a-npecc,
2011.

2. JleeHcon W.A. 100 BonpocoB M OTBETOB NO XUMUK: MaTepuansl AN WKOAbHBIX pedepa-
TOB, (haKyNbTaTUBHbIX 3aHATUIA U CEMUHAPOB: yueb. nocobue. M.: «M3patenbcteo ACT»: «M3-
patenbctso Actpenb», 2002. — C. 347.
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JlabopamopHbil onbim Ne 3.
«OnpedesieHUe memnepamypbl NJ1ABJIEHUA U KpuCcmasiiu3ayuu memanna»

Teopemuyeckasa 4acmeo

Kpuctannuueckue BewiecTsa NepexoasT U3 TBEPAON ta3bl B XKUAKYIO TONLKO MPW onpene-
NEHHOW TemnepaType, KOTopas Ha3blBaeTCA memnepamypol nnasreHus. Ha pucyHke 4 noka-
3aH TUMWYHBIA BUL, KPUBOW HArpeBaHUA KPUCTAINYECKOrO BELLEeCTBa.

T -

T

Puc. 4. KpuBas HarpeBaHns KpMCTaNINYeCKOro BELLeCTBa
(3aBUCMMOCTb TeMnepaTypsl T OT BpeMeHU PaBHOMEPHOTO HarpeBaHus 1)

B TBEpAOM COCTOAHMM BELLECTBO, MOr/OLLAS TEMIOBYI0 SHEPTUI0 U3BHE, HAarpeBaeTcs (yya-
CTOK A—B Ha pucyHke 5). Mpu BOCTMXEHUM TeMnepaTypbl nNaaBneHuns (Touka B) BelLecTBO Ha-
YMHAET MepPexoanTb B XUAKYW (a3y, Temnepatypa He uameHsetcs (yyactok B—C). Mocne To-

ro, Kak BCE KPUCTaN/IM4YeCKoe BELECTBO MOMHOCTbIO PACMNABUTCA, TEMMEpaTypa CHOBA Hauu-
HaeT pacTu (ydactok C—D).

T D

Tn.a- - G

7

Puc. 5. KpI/IBaﬂ OXNnaxXAeHna pacniaBNeHHOro BelWecTsa A0 TEMMNEPATYPbl KPUCTAINN3ALL NN

Mepexon BewecTBa U3 XMAKON (a3bl B TBEPAYID NMPOUCXOAMT NPU memnepamype Kpucman-
Juzayuu. Ecnv pacnnaeneHHoe BeLLeCTBO, HArpeToe A0 TeMnepaTypbl, NpeBbiwatowen Ty, No-

CTeNeHHO oXNnaXA4aTb (puc. 4), Y4aCTOK (E—F), TO MPU OTCYTCTBUN LLEHTPOB KPUCTaATN3aALUNN
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HabnogaeTcs HeKOTOpoe nepeoxnaxaeHne (Touka F Huxe Tny). 3aTeM, KOrga HaYMHAeTCs Npo-
LeCcc KpucTanamsaumm (3Kk30TepMUYEecKinii), 3a CYET BbIAENSIOWENCS IHEPTUM NPONCXOAMUT Ha-
rpes BewecTBa (yyactok F—G). Kpuctannusauusa 3amegnsetca, u npu T = Tn, HacTynaet
paBHoBecne (yyactok G—H) mexAay BbiAenseMOn BEeLL.eCTBOM TEMNOTOW U €€ WU3ydYyeHueM
B OKpyxallyto cpeay. Mocne nonHon kpuctannusaumm (touka H) obpa3oBaBasca TBépaas
(haza HaumHaeT ocTbiBaTh (y4acTok H—I). BaxHO OTMeTUTb, UTO TemnepaTypa NaaBneHuUa Be-
LLeCTBA paBHA TeMMnepaType ero KPUCTaNAN3aLmum.

JlaHHbIi NabOPATOPHbIA OMbIT MOXHO MPOBECTU B (POPME pelleHUs IKCMepUMeHTabHOI
334a4u, NPeAOXNTb YYalMMCS MAEHTUMULMPOBATL BbILAHHLIA METANN MO TeMNepaType naae-
nexusa (Tabnuua 2).

Tabnnua 2
Temnepatypsbl NiaBNeHNA HEKOTOPLIX IEFKOMNIABKUX MeTannoB
Metann Temneparypa nnasneHus, IC
Onoso 232
CBuHey, 327,5

[lpakmuyeckasa vacmo

Lenb pabomebi: onpenenuTb U CPaBHUTL TeMMNe-

paTypy MAaBAEHUA U KPUCTANM3aLMKM MeTanna.
[lepeyeHb damyuKos yugpposol nabopamopuu:

AATYNK TemnepaTypbl TEPMOMAPHBIN.

JononHumenbHoe obopydosaHue: WTATUB C 3a-
XUMOM; CNUPTOBKA; Npobupka.

Mamepuasbl u peakmugbl: CAPT 3TUNOBbIN UK
cyxoe roptoyee; 5—10 r 0s10Ba UIn CBUHLA B rpaHy-
nax.

TexHuKka 6e3onacHocmu:

1. PaboTa cBA3aHa C OTKPLITHIM NJaMeHEM —
beperuTtech oxoral

2. Mpobupka ¢ HarpeTbiM MeTaNIOM OCThIBAET

Puc. 6. Mpunbop ana onpenenexHns He cpa3y — beperuTtech oxoral!
Temnepartypbl nnagnexHuna: 1 — tepmonap- 3. Mpobupka B XoAe OnbiTa MOXET TPECHYTb, 1
HbI AaTYMK; 2 — rPaHyNbl UCCNEAYEMOrO  TOrAa PacnnaBieHHbIA MeTann pa3onbETcs No CTony.
MeTanna; 3 — cnupToBKa He cTaBbTe YCTAHOBKY Ha KpaWw cTonal

MHcmpyKuu,q K B8bINOJIHEHUK:

1. B npobupky nomectuTe rpaHynbl MeTanna (010BO UMW CBUHEL) Ha 2—2,5 CM MO BbICOTE.
3akpenuTe NpobupKy B Nanke WTaTUBA. 3aKpenuTe TEPMONapHbIN AATYUK TaK, YTOObI €ro KOH-
YUK AOXOAWN MOYTU L0 AHA MPOOMPKM, HO HE Kacancs HU ero, Hi CTeHOK (puc. 6).

2. 3aXruTe CMMPTOBKY MOCTaBbTe €€ NoA Npobupky ¢ MeTannom. Habniopante 3a nameHe-
HUeM TemnepaTypbl. Yepe3 HeKOTOpOe BpeMs MOC/Ie Hayana HarpeBaHMs MeTann HayHeT nna-
BUTbCA. KorAa oH pacnnasuTcs, HarpesaHue npekpatute. CHOBa HabnoganTte 3a U3MeHeHUEM
TemnepaTypbl. 06pamume BHUMAHUE, YTO B KAKOM-TO MOMEHT MeTann byaeT 3acTbiBaTh, a TEM-
nepatypa CTabunm3upyeTcs, U3MEHMBLUUCL 3a 2—3 MUHYTHl He Bonee yeM Ha 2—3 rpagyca.
370 1 byaeT TemnepaTtypa KpUCTaaan3aLnmu. 3anuinTe noaydyeHHoe 3HauyeHue B TabauLy.

3. Korpa mMeTann NOMHOCTbIO 3aKPUCTANN3YeTCs, CHOBA MOCTaBbTE MOA MPOOMpKY cnmp-
TOBKY. TemnepaTtypa byaet pactu. O6pamume BHUMGAHUE, YTO B KAaKON-TO MOMEHT MeTann by-
LeT NAABUTbCA, NPU ITOM TemnepaTypa cTabunmsupyeTcs. 3To u byLeT TemnepaTypoli nnasne-
HUA. 3anuwunTe eé B Tabnuuy.
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4. Korga meTann pacnnasuTCA, MOBTOPUTE LMK/ HArpeBaHuA/OxXlaxheHnsa ewe asa pasa.
Kaxabii pa3 3anucbiBanTe TemnepaTypy NAaBneHUs W Kpuctanamsauuu. Mo oKOHYaHMM pac-
NnaBbTe MeTa/sl U U3BJIEKUTE U3 Hero TepMonapy.

Pe3ynbTaThl M3MepeHWi/HabnoaeHwil
3annwunTe Ha3BaHNE MeTaNla U ero XMMMYeCKnn CMMBON.
3anonHuTte Tabnunuy.

o | Mere | Ve | cpeunn
Temneparypa kpuctanausawum, iC
Temnepartypa nnasnenus, :C
Bbi80ObI:
YkazaTb CpeaHio Temnepatypy MAaBNeHWA MeTanna, HaWAEHHYK 3KCNepUMeHTabHbIM
nyTém.

KoHmpoibHble sonpocsi:

1. Kakou meTann Bbl MCMNOMb30BANN A/ IKCMEPUMEHTA?

2. Kak cooTHOCATCA ApYyr C ApYyrom Temnepartypbl NAaBAeHWA U KpUCTanamsawnmmu?

3. Hanpute B CnMpaBoYHMKE TeMnepaTypy MAaBAeHMS WCCAeLYEMOro MeTanna U CpaBHUTE
€€ C IKCMepMMeHTaIbHO NOJIyYeHHbIM 3HAYEeHUEM.

JlabopamopHbit onbim Ne 4.
«OnpedesieHue 800onNpos8odHOU U QUCMUIIUPOBAHHOU B0ObI>»

Teopemuyeckasa 4acmeb

BopgonpoBoaHas BoOAa COAEPXKUT PACTBOPEHHbIE CONMKN, KOTOPbIE BANUSIOT Ha €€ CBOMCTBA.
B yacTHOCTW, npumecn conen 0byCNOBNNBAIOT 3N1EKTPONPOBOAHOCTb BOAOMPOBOAHON BOJbI.
JMCTUNNNpPOBaHHAA BOJA He COLEPXUT CONeil, a 3HauuT, byaeT 06nafaTh MEHbLWEN NEKTPO-
NPOBOAHOCTbIO. TakMM 0b6pa3oM, C MOMOLLBIO AATYMKA INEKTPONPOBOAHOCTU MOXHO OTINYUTD
AUCTUNNNPOBAHHYIO BOAY OT BOAOMNPOBOAHOMN.

Kpome pun3nyecknx mMeTonoB aHaNM3a, MOXHO UCNONIb30BATb XMMUYECKNe MeTOAbl AnA
onpeaenexuns Boabl. Mpu AENCTBUM Pa3INYHLIX PeareHTOB COMM B BOAOMNPOBOAHON BOAE AAlOT
cneuuduueckne peakLun, HanpuMmep noMmyTHeHue. MosBneHne MyTu B BoAe 00yci0BneHoO 06-
pa30BaHWEM HEPACTBOPUMOro B BOAE OCaZKa. B auctunnupoBaHHoOW BoAe HeT conen. MosTomy
NOMyTHeHMe He HabnwaeTcs.

Mpu BbINApUBAHUM BOAOMPOBOAHON BOAbI TAKXKE MOXHO HAbMOAATh BbiAeNeHNE CONEN.

[lpakmuyeckasa 4yacmeb

Lenb pa6omsi: chOpMUPOBATL y WKOAbHUKOB NPEACTABNEHME, YTO CBOWCTBA YMCTOrO U 3a-
FPA3HEHHOrO BELLECTBA PA3NNYAKTCA, U OCO3HAHWE TOro, YTO AJS OMbITOB HYXHO MCMO/b30-
BaTb AWUCTUAAMPOBaHHYW BoAy. ChopMupoBaTb HaBblk OMpeneneHus 0ObekTa No ero CBOM-
CTBaM Ha OCHOBe obyuvatouien BbI6OPKM. Mpyu 3TOM NPUHLUN PaboTbl AaTYMKA 3NEKTPONPOBOL, -
HOCTW NOHWUMAaTh HEObA3aTeIbHO - AOCTATOYHO YBUAETb Pa3ainyme NokasaHuim.

MepeyeHb damyukos yugposoli nabopamopuu: AATYUK NEKTPONPOBOAHOCTU, LUDPOBOI
MUKPOCKOM.

JononHumesibHoe 060py00B8aHUe: XWMWUYECKUI CTakaH; CNUPTOBKA NPOOWPKK; WTATUB AN
npobnpok; NpesMeTHOE CTEKNO; MUNETKA; TUre/bHbIe LWNMLbI.

Mamepuanbl u peakmusbl: CNUPT 3TUNOBLIA UK CyX0e roplodee; 1%-Hblli PacTBOP HUTpaTa
cepebpa; 1%-Hblii pacTBop xnopuga bapus.
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TexHuka 6e3onacHocmu:

1. PacTBopbl HUTpaTa cepebpa n xnopuaa bapus TpebylT 0OCTOPOXHOro 0bpalleHus.

2. Mpv nonasaHuy Ha KOXY PYK CMbITb Kanau noj, CTPYEN BOAbI.

MHCMPYKUUA K BbINOJIHEHUK):

1. OnpeaeneHne BojA C NOMOLLbIO AATYMKA 3N1€KTPONPOBOLHOCTY.

B XMMuYeCckuit CTakaH HanenTe AUCTUANMPOBAHHYIO BOAY, MOTpy3uUTe B HEE AATYMK INeK-
TPOMNPOBOAHOCTU. 3aNUWINTE 3HAYEHNE B Tabauuy. BbineiiTe AMCTUNNUPOBAHHYIO BOAY, Hanew -
Te BOJONPOBOAHYIO W 3aNWLLNTe 3HAYEHNE 3/IeKTPONPOBOLHOCTY.

Pe3ynbTaTbl M3MepeHUn | HabnLeHUN

Boaa 3HaueHune 3N1eKTPONpoOBOLHOCTH

AvctnnnnposaHHas

BopoonpoBoaHas

2. OnpeaeneHune BOA C NOMOLLBK XMMUYECKUX PEaKTUBOB.
B o4HY npobupky HanenTe AMCTUNNMPOBAHHYIO BOAY, B APYryl0 - BOLOMPOBOAHYH. B 0be
A00aBbTe N0 2—3 Kan/iu pacTBopa HUTpaTa cepebpa. 3anuwnTe HabnoaeHNs B TabanLy.
O6pamume BHUMAHUEe Ha CTPYKTYpY ocagka. To e camoe npogenaiite ¢ pacTBOPOM XO-
puaa bapwms.
Pe3ynbTaTbl M3MepeHUn | HabnLeHUN

PeaxkTtus OuctunnupoBaHHaa Boaa BoponpoBoaHas Bopaa

HuTpaT cepebpa

Xnopwua, bapus

3. OnpeaenexHne BOA C NOMOLLbK BbINAPUBAHMA.

Ha npeameTHOe CTEKNO HAaHECUTE HA HEKOTOPOM PACCTOSHUM NO OLHOW Kanae AUCTUAINPO-
BAHHOW 1 BOLOMPOBOALHOMN BOAbI. 3aXMNUTE CTEKNO B TUrenbHbIX Wwunuax. OCTOPOXHO Harpew -
Te CTeK/10, AepXKa ero BbICOKO OT MAaMeHu CUPTOBKY.

O6bpamume gHUMaHue! Henb3s HarpeBaTb CTEKNO B NnameHu. Mon BO3LENCTBUEM BbICOKOM
TemMnepaTypbl CTEK/I0 JIOMHET.

3aKOHYMTe HarpeBaHue CTekna, KOr4a BOAA NMOMAHOCTBID MCNAPUTLCA. YTO OCTAéTCA Ha CTe-
kne? PacCMOTpUTE OCTATOK HA CTeK/ie C MOMOLLbI0 MUKPOCKOMa.

4, JkcnepuMeHTanbHas 3ajava:

1) B AByX NpoHymMepoBaHHbIX MPOOMpPKaX HAaXOAWTCS MUHepasbHas BOAA M BOLOMPOBOL-
Han BoAa. Kak pa3nuymTb coaepxumoe npobupok?

2) CocTaBbTe NnaH onpejeneHns BO4 U peannsynTe ero.

BbiBoObI:

Ykasatb, Kak MOXHO Pa3fMUNTb AUCTUNNNPOBAHHYIO BOAY U BOAOMNPOBOAHYIO.

KonmponbHble sonpocsbl:

B xumuueckon nabopatopuu TpebyeTcs NpuroToBUTb PacTBOp xnopuaa bapus. Kakyto Bo-

Jly HeobXx0A4MMO B3STb U Noyemy?
3adaHue 0158 nodzomosku K MA, BIIP

B KakoW M3 nepeyncneHHbIX HKe rpynn HAXOAATCA TONbKO cMecu?
1) AsoT, Kncnopogd, AMCTUANMPOBAHHAA BOAA

Bo3ayx, BogonpoBoAHas BOAA, MOJIOKO

HedTb, 301070, Yriekncnbin ra3

lMousa, Meab, cepa

2
3
4

— N N
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3. 3adaHue 0na passumus YHKYUOHA/IbHOU 2paMOMHOCMU
PacnonoxuTe npobbl BOAbl B MOPALKE BO3PACTAHMS UX CONEHOCTH.
A) BooonpoBogHas Boaa

b) loxnesas Boaa

B) Mopckas Boza

I Boma o3epa backyHuyak (nnm MépTtBoro mops)

3anuwuTe B TabnuLy NOAyYMBLUIYOCA MOCIeL0BATEbHOCTb OYKB.

A | b B r

JonosHume bHas uHgopMayus

1. Optumo J1. Boga: KHMra o camom BaxHOM BelLecTBe B Mupe: nep. ¢ GuH. — M. : Kom-
naclva, 2019. —153 c.

2. NetpsHoB M. B. Camoe HeobObIKHOBEHHOE BelecTBO B Mupe. M.: Meparoruka,1976. —
96 c.

JemMoHcmpayuoHHbIl 3kcnepumeHm Ne 1.
«BblOeneHue u nozsoweHue menJia — NPU3HAK XUMUYecKol peakyuu»

Teopemuyeckasa 4acmeb

PaboTa NpoBOAUTCA MpU M3y4eHUN TeMbl «[TPU3HAKU XUMUYECKUX peakuuii». BbiaeneHue u
NOraowWeHne TeNO0Tbl, M3MEHEHME OKPACKM PACTBOPOB MM BELLECTB, BblAe/eHNe ra3a ABNAT -
CA OCHOBHbIMM MPU3HAKAMU XUMUYECKUX peakLni. Takxe UMeeT CMbIC/ NOBTOPUTL paboTy npu
BBEAEHUN MOHATUA «TeMNOBOW 3PheKT peakLunmy».

[lpakmuyeckas 4acmob

Lenb pabomsi: NPpOAEMOHCTPUPOBATL BbIAENEHME U NOM/IOWEHNE Tenna Npu XUMUYECKUX
peakuuax. CA3aTb NOKa3aHMA AATUMKA TeMmnepaTypbl C 0CA3aTeNbHbIMU OLLYLLEHUAMMU.

lepeyeHb damyukos yugposol sabopamopuu: LATYNK TEMMEPATYpPbl MAATUHOBBIN.

JonosHumenbHoe 06opydosaHue: fBa XMMUYeCKux ctakaHa (50 mn), npombiBanka ¢ anc-
TUANNPOBAHHOI BOAOWN, CTakaH ANS CMBA OTPAbOTaHHbIX PACTBOPOB.

Mamepuanbl u peakmusbl: anlOMWHKEBAA NPOBONOKA UAKM rpaHynbl, 20%-Hbli PacTBOp rm-
apokcnaa HaTpus NaOH, 10%-Hbiin pacTBop ykcycHomn kucnotel CH3COOH, ruapokapboHat

HaTpua NaHCOs.
TexHuka 6e3onacHocmu:

1. PaboTtaTb B OYKax.

2. TpebyeTcs cobniogeHne mep 6e30nacHOCTM npu paboTe C r’MAPOKCMAOM HATPUS U Ha-
rpesaTeNibHbIMU Npubopamu.

MHCMPYKUUA K B8bINOJIHEHUIO

1. B xuMmuyeckui ctakaH Hanente pactsop wenoun NaOH. M3mepbTe ero Temnepatypy.

MomMecTuTe rpaHynbl UK NPOBONOKY alOMUHUA Tak, YTOObI HaZ HUMMW OCTABaNCA CNON XUa-
KOCTW.

Korpa HauHEéTCA peakuus, 0bpaTuTe BHUMAHME WKONbHUKOB HA Bbi€NI€HME ra3a U yBenuye-
HMe TemnepaTypbl. XenaTenbHo (eCan peakuus UAET He CAUWKOM BYpHO) NPOUTK NO Knaccy u
AaTb WKOMbHUKAM NOTPOraTh CTakaH, YTobbl YOeANTbCSA, UTO ero COAePXMUMOe pa3orpenock. OT-
MeTbTe MaKCMMaNbHYI TeMnepaTypy pacTBopa. [onyyeHHbI pe3ynbTaT 3aHecuTe B TabaunLy.

2. TMpomoiTe JaTuMK TeMmepaTypbl BOAOW. B cTakaH Hanente yKCycHyl KucnoTy Hal /3
no BblCOTE. M3MepbTe eé TemnepaTypy.
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HebonblwnMMK NOPLMAMM HACbINbTE FMAPOKAPOOHAT HATPMS, MOMELMBAA LATYNKOM Temmne-
paTypbl. ObpaTTe BHUMAHME WKONbHUKOB HA BbiLE/EeHNE ra3a — NPU3HAK XMMUYECKON peak -
umu. MocMoTpuTe, Kak M3MeHAeTCa TemnepaTypa. OTMeTbTe MUHUMANbHYK TeMnepaTypy pac-
TBOpa.

MonydyeHHbIV pe3ynbTaT yYeHNKM 3aHOCAT B TabnuLy.

Pe3ynbTaThl M3MepeHUn /HabnoaeHUn

MakcuMmanbHas [

HauvanbHas BbiaeneHue
Pearupyrowme MUWHUMaAJIbHaA
BelLecrsa Temnepartypa Temnepatypa WA nornouweHune
pacTBopa TensoTbl
pacTBopa

PacTBOpP WWENOYM M ANOMUHNIA

PacTBOp YKCyCHOW KMCNOTbI U cOAa

Bbigoobi:

YKa3aTb NpPU3HAKN XUMUYECKMX PeaKL M.

KoHmposibHble 8onpocer:

1. MpueeanTe NnpumMepsl peakLuun, NPoTeKaLWMNX C BblAEIEHNEM TENNOThI.

2. lna nonyyeHus HeraweéHOW M3BECTV MEeN NPOKANBAOT MPU BLICOKOW TeMMepaType.
K KakoMy TUMy MOXHO OTHECTU 3Ty peakuuto?

3. 3adaHue 0158 nodzomosku K T'MA, BI1P

TONbKO XMMUYECKME ABNEHMNA NEPeYncieHbl B rpynne:

1) F'opeHune cBeuw, BbiNafeHne LOXAEBbIX Kanenb, KMNeHne BOAbl

2) CkucaHue 267104HOMO COKA, CKMCAHWE MONOKA, PACTBOPEHMNE MeNa B YKCyce

3) TasHue cHera, NnaBneHne CBMHLA, NPOTYXaHWe KYPUHOro AnLa

4) Obpa3oBaHMe TyMaHa, ropeHune beHranbCKOW CBEYU, FOpeHne NPUPOAHOro rasa

JononHumensHas uHgpopmayus

JleeHcon WU. A. Xumuyeckue peakuuu: Tennosoi 3ddekT, paBHOBeCMe, CKOPOCTb. — M.:
000 «M3patenbcTBo Actpens, 2002. — C. 192 .

JemMoHcmpayuoHHbIl 3kcnepumeHm Ne 2.
«Pa3noeHue 800bl 3/1IeKMPUYECKUM MOKOM»

Teopemuyeckasa 4acmeo

Mepen Hauyanom paboTbl cnefyeT 06CYyAUTb CO WKOAbHUKAMK BOMPOC: MPOCTHIM WUAN COX -
HbIM BELLECTBOM ABNAETCA BOAA. [locne BbIABMXEHMA YYALLMMUCA PA3NUYHBIX TUNOTE3 YYuTeNb
NPOCUT NPEANOXNTb BAPUAHTbI X IKCMEPUMEHTANIbHON NMPOBEPKMN.

OObIYHO AaHHbIN OMBIT PEKOMEHAYIOT NPOBOAMUTL B Npubope ModmMaHa, YCTPOICTBO KOTOPO -
ro SBNAETCA JOCTATOYHO CNOXHBIM ANS BOCbMUKIACCHUKOB. Y00Hee ero npoBoAuTb B Npnbo-
pe A5 OMNbITOB C 3IEKTPUYECKMM TOKOM, UCNONb3Ys B KayecTBe anekTponuta 10%-Hbin pac-
TBOP MMAPOKCUAA HATPUS U CTaNbHbIe (Nyylle HUKeNeBble) 3NeKTPoabl. Bo u3bexaHue BcneHu -
BaHMA pacTBOpa Npu AEMOHCTPALMUN K INEKTPONAUTY CneayeT A00aBUTb 3TUNOBLIA cnupT (Ha 4
0bbémMa pacTBopa 3nekTponnTa 1 06vEM 95%-HOro pacTeopa cnupra).

[lpakmuyeckasa 4yacmeb

Llenb pa6omsi: chopMUpOBaTL MPeACTABAEHUA Y YYalUXCA 00 aHaNU3e CNOXHbIX BELLeCTB
W U3MEHEHWUU MONEKYN CNOXHBIX BELLECTB B XO4E XMMUYECKUX peakLun.

JlononHumenbHoe o6opydosaHue: Npubop ANs ONbITOB C 3NEKTPUYECKMM TOKOM; UCTOYHMK
NOCTOAHHOrO TOKA: MPOOUPKM — 2 WT., MPOHYMEPOBAHHbLIE, NYYMHKA, CMUPTOBKA, NPObKN —
2 WT, NUHUeT.
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Mamepuansl u peakmugbl: CNUPT 3TUNOBLIN, 10%-HbIN PACTBOP LLEIOYM.

TexHuka 6e3onacHocmu:

PaboTaTb B oukax. TpebytoTca cneumanbHele Mepbl 6e30nacHOCTM Npu paboTe C rTMAPOKCH-
AOM HaTpus.

MHCMPYKUUA K BbINOJIHEHUK):

1. 3anonHuTe 3N1eKTPONIUTUYECKYIO BaHHY M [AEMOHCTPALMOHHbIE NPOBUPKKM PACTBOPOM
3N1eKTPONTA 3apaHee, A0 ypOKa.

2. TponeMoHCTpupynTe npubop yyawmmca, obbACHUTE €ro YCTPOWCTBO W BKAOYMATE MO-
CTOSAHHbIN 3/IEKTPUYECKUIA TOK.

3. Habniopaetca BblAeNneHMe ra3oB Ha 3nekTpomax npubopa. ObpaTute BHMMaHMe yya-
WMXCS Ha TO, YTO OAWH W3 Tra30B BblAENAETCA WHTEHCUBHEN W 3aHMMAeT B ABa pa3a 60/1bwun
06bEM NO CpaBHEHWIO CO BTOPLIM Fa30M.

4. Obcynute Habnogaemble MPU3HAKM XMMUYECKOW peakuuu, CAenaiTe npeanonoXeHns o
TOM, B KaKUX NPobMpKax HAXOAATCA KMCIOPOA W BOLOPOA. DNEKTPONNU3 NpekpaTuTe, Koraa B
npobupkax HabMpETca 0KoNo 6 MN BOLOPOAA M 3 M KMCNOPOAA.

5. O6pamume BHUMAHUe Ha Pa3nuyHble 00bEMbI COBpaHHBIX ra3oB. Mpobupkn NAOTHO 3a-
KpoWTe npobkamu nojg CNoem 3N1eKTPoNnUTa. TNeloWwen NyynHon onpeaenuTe Hanuyme KUCno-
pona B npobupke, ropswieit NyYnHON NOAOKIUTE BOAOPOA. IMpeAnoxnTe ydalwmmcs 3aHecTy
pe3ynbTaThl HAONOAEHUN B TabAULLY.

Pe3ynbTaThl HAONOAEHNI

Homep npo6upku 06béM rasa Ha3BaHue rasa

1
2

BbiBoOb!:

OTpasnTb, YTO NPOUCXOAUT C MOIEKYNAMM CIIOXHbIX BELLECTB B XOA€ XUMUYECKOW peakLuu.
KoHmposbHble 8onpocer:

1. MOXHO N1 NO BHELIHeMY BUAY OTANYMTbL Fa3 BOLOPOJ OT rasa kuciopona?

2. Kakue yacTuubl COXPAHAIOTCA B XOA4€ NPOTEKaHMA peakuuu PasnoXeHus BOAbl, a Kakue
pa3pywarTca?

3. Kak mokasaTb, YTO B COCTaBe Caxapa COAEPXKATCA aTOMbl yrnepoaa?

4. 3adaHue a4 nodzomosku K M'MA, BI1P

Mpu cobupaHnu ras3os UCMONb3YOT NPUOOPbLI, NPeACTaBNeHHble Ha pUcyHke. C MOMOLLbIO
KaKnX M3 yKka3aHHbIX NpMbopoB MOXHO cobupath BoaopoA? O6OCHYIiTe CBOI OTBET, UCXOAS U3
CBOWCTB AaHHOIO rasa.

(A) (b) (B)

Puc. 7. Npubopsl ana cobupaHusa razos
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JonosHumenbHaa uHgpopmayus

lpocce 3J., BancmaHTtens X. Xumus ans nwobo3HatenbHbiX. OCHOBbI XUMUWN W 3aHUMATENb-
Hble onbiTbl. [AP. 1974. — nep. c Hem. — JI.: Xumuna, 1979. — 392 c.

JeMoHcmpayuoHHbIl 3kcnepumeHm Ne 3.
«3aKOH CoOXpaHeHUAa MAcchbl sewjecms»

Teopemuyeckasa 4acmeb

Mpn M3yyeHWn AAHHOW TeMbl LLenecoobpasHo co3aaTh NpobnemMHyo cuTyaumio, ans paspe-
LWEHMUA KOTOPOIA yyalmecs BbIABUTAOT rMMOTE3bl, TPEDYyIOLWME IKCNEPUMEHTANbHON NPOBEPKMU.
Mpu 0bCyXAeHUN NPeasOKEHHbIX BaPUAHTOB MPOBEPKN BbIABUHYTHIX FMNOTE3 BOCHMUKAACC-
HUKW NpeanaratT pasnuyHble BapuaHTbl KOHCTPYKLUM NPUOOPOB, T.€. NPOABNAIOT TBOPYECKYIO
aKTMBHOCTb, B X0 KOTOPOM NPOMCXOAMUT NepeocMbICIeHe NpuobpeTaeMbiX 3HAHNN.

Ha ypoke ydawmecs y3HawT o pabotax M. B. JlomoHocosa u A. JlaBya3be, NOCBSLLEHHbIX
OTKPbITUIO 3aKOHA COXPAaHEeHMA MACChbl BELWLeCTB, POPMYIUPYIOT 3aKOH, MPUXOAAT K BbIBOAY,
YTO Macca BeLLeCTB B XO[€e peakuuy A0MKHA 0CTaBaThbCA NOCTOAHHOW. [l0OMBLINCL NOHUMAHKA
BAHHOIO Te3unca, yunTenb LEMOHCTPUPYET IKCMEePUMEHT.

[lpakmuyeckaa Yyacmsb

Llenb pabomei: 3KkCnepuMeHTaNbHO [OKa3aTb 3aKOH COXPAHEHMS MACChl BELLECTB.

JononHumesnibHoe 060py0o8aHue: BeCbl TEXHOXUMWYECKME WNU 3NEKTPOHHbIE; CBEYa; KOM-
6a nnockofoHHaA 250 MA; NOXKa ANS CKUFaHUS BELLECTB.

Mamepuasbl u peakmussbl: CBeva.

TexHuKka 6e3onacHocmu: BbINOMHATL TpeboBaHMS Npu paboTe C OTKPLITbIM NAAMEHEM.

MHCMPYKYUS K BbINOJIHEHUI):

Ha pblyaXHbIX WAWN 3NEKTPOHHbIX BECAX YPaBHOBELIMBAETCA CBEYA, A 3aTEM YUYNTE/b 3aXU-
raet eé. Yvawuecs HabnaaoT, uyTo B TeYeHMe ~1 MUH paBHOBECME BECOB HAPYLAETCS, Yallka
C ropsWen CBeYom MOAHMMAETCS BBEPX. YualuMMcs 3a4atoTca BONpockl: «Kak MOXHO 0bbAC-
HWUTb Habnaaembli hakT? Kak 3TOT haKT cornacyercs ¢ 3aKOHOM COXPAHEHMS MacChl Be -
wects?» ObCyXAeHWe AaHHbIX BOMPOCOB MPUBOAMT YYALLUXCA K MbICIM O TOM, YTO IKCMepu-
MEHT NpoBeAE&H HEKOPPEKTHO, CellyeT U3MEHWUTb KOHCTPYKLMIO npubopa.

Yuuteno 3apaHee A0/KEH NOATOTOBUTL KONOY A0OCTATOYHO 60/bLWOro 06bEMa C XOPOLLO
NOAOrHAHHOW NPOBOKOM, B KOTOPYIO BCTAB/IeHA NOXeuYka. B noxeuke 3akpennaertcs ceeya.
Becb npubop B cbope 3apaHee ypaBHOBeLW BAETCA Ha Becax (puc. 8). Koraa yvauimecs npu-
XOAAT K BbIBOAY, YTO OMbIT CNefyeT NPOBOANUTb B 3aKPbITOM Npubope, yunTenb AOCTAET BeChI
C KONboW, 3aXUraeT CBevy, 3aKpennéHHYI0 B NIOXeYKe, BHOCUT B KONOY M NNOTHO 3aKpbiBaer.
Yyawmecs BnaAT, YTO paBHOBECME BECOB He HAPYLAETCA B XOLEe BCEro 3KCNepuMeHTa.

Puc. 8. Mpubop ans LeMOHCTPAL MM 3aKOHA COXPAHEHWUS MACChl BELLECTB

B copepxaHue 929




TOUKA !'POCTA Xumus

Bbisoobi:

B BbIBOAAX HEOOXOAMMO OTPA3UTh TE3MC, YTO MACCA BELLECTB NMPU MPOTEKAHUN XMUMUYECKOIA
peakumm cCoxpaHaeTcs.

KoHmposbHble Bonpocsi:

3adaHus 0na pasgumus GYHKUUOHA/IbHOU 2paMomHoCcmu

1. MNpu ropeHnn ApoB OCTaéTcA 30/1a. Macca 30/1bl MeHbLIe MACChl B3ATbIX A1 COKMraHuA
ApOB. Kak MOXHO 00BACHWUTb 3TOT akT?
2. [lns npuroToBieHUA MACHOro OynboHA NOBap B3AN KyCOK MAca Maccou 1 kr. Mocne Bap-

Kn Kycok maca ctan Becutb 800 r. [NoyeMy macca n3meHmnaco?
JononHumenbHaa uHgpopmayus

JHumknoneama ana peteid. T. 17. Xumua |/ Tn. pea. B. A. BonoawH, Bea. Hayy. pea.
N. NleeHcoH. — M.: AsanTa+, 2003. — C. 640.

JemoHcmpayuoHHbIlU 3KkcnepumeHm Ne 4.
«OnpedesieHue cocmasa 8030dyxa»

Teopemuyeckasa 4acmeb

Mepepn npoBefeHNEM 3KCMEPUMEHTA Y4alLMMCS HeOOXOAMMO 0OBACHUTL YCTPOWCTBO NpU-
bopa, uTo O03HaualT AeneHus. Takke HeobxoAuMo ybeanTbCs, yTo npobka npubopa repme-
TUYHO 3aKPbIBAET COCYA,

Mpakmuyeckas 4acme

Llenb pabomsi: 3KkCNepUMeHTaNbHO ONpeAenuTb 00bEMHYIO A0 KUCIOPOAA B BO3AYXE.

JononHumenbHoe obopydosaHue: Npubop AN onpeaeneHns CocTaBa BO3AyXa, WTATUB,
CNUPTOBKA, CTEKNAHHAA MANIOYKa, TYYMHA, CTaKaH C BOAOW.

Mamepuanel u peakmussbl: KpacHbin docdop.

TexHuka 6e3onacHocmu:

C OCTOPOXHOCTbIO 0bpalaThCcA C ropswmM Gocdopom.

MHCMPYKUUA K BbINOJIHEHUK):

1. Kpuctannusatop HanonoBMHY 3anonHUTe BOAOW. Ha MOBEPXHOCTb BOAblI MOMeCTUTE
tapdoposyto yawky ¢ 1—1,5 r cyxoro kpacHoro gocdopa.

2. 0bpamume BHUMAHUE Ha HEODXOAMMOE YCNOBME IKCMEPUMEHTA - BNaXHbIN docdop
ncnonb3oBath Hesb3s! docdopa A0MKHO ObITh B3STO bONbLUE, YeM TpebyeTcs ANA CBA3bIBA-
HWA BCEro KMCI0poAa, Haxoafleroca B cocyae.

3. OTkpoiiTe npobKy npubopa n NoMecTUTe KONOKOA B KPUCTANIN3ATOP C BOAOW. Morpy3un-
Te KOJIOKON B BOAY HAaCTONbKO, YTOObI YPOBEHb BOAbI COBMNAAAN C HUXHUM [eNeHUeM KOMOKO-
na. Mpun 3TOM HWXHUW Kpail KOIOKOJA He A0/KeH AOXOAMUTb A0 AHA KpucTannusatopa. Ans
3TOr0 KOJIOKOA 3aKpenuTe B WTATUBE WM NMOMECTUTE HA AHO KPWUCTanau3aTtopa ABe CTeKIAH-
Hble NanoYKu.

4, CunbHO pa3orpeB KOHeL, CTEKNAHHOW Nasioukun, ONycTUTe €& B KOJIOKON U NOAOXIUTe
dochop. Kak Tonbko docthop 3aropenca, 6bICTPO U3BNEKUTE NAJOYKY U 3aKPONTE KONOKON
Npobkon. Konokon 3anonHAeTca rycTbiM 6enbiM AbIMOM, COCTOAWMM U3 YyacThyek hochopHo-
ro aHrugpupaa.

5. Mpwu ropeHumn dochopa 06bEM BO3ayXa BHYTPU KOMOKONA BHAYaNe OT HArpeBaHWs He-
MHOrO YBe/IMUMBAETCA, a YPOBEHb BOAbI B KOJIOKONE NOHMXaeTcA. [1o mepe pacxopoBaHuUs
KMCnopoAa naams NocTeneHHO racHeT. benbit GoChOpPHbLIN aHTMAPKUA PACTBOPAETCA B BOAE.
Cocyn oxnaxpnaeTcs, ra3 B KONOKOJIe NOCTENEHHO YMeHbLAeTCs B 06bEMe. YPOBeHb BOAbI
B KONIOKO/NE MOBbIWAETCA. B KpucTannmsatop foneiite BoAbl B TaKOM 0Obeme, YTOObl BHYTPU U
CHApYXM KOMOKONA YPOBHN ObINM OAMHAKOBBI U COBNAZANN CO BTOPLIM AeNEHMEM KOOKONA.
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6. OTkponTe npubop U Npy NOMOLLN FOPALLEN NYYMHbl YOeanTeCh B TOM, YTO OCTABLIMIACA
B KOJIOKOJE Fa3 He NOAAEPXKMBAET FOPEHNS.
Pe3ynbTaTbl HabNLEHNI

Yucno penenuit B npubope,
3anoJIHEHHbIX ra3amm
(nocne npoBeaeHus
peakuum)

Uucno peneHunii B npubope,
3anosIHEHHBbIX BO3AYXOM
(po npoBeaeHns peakumm)

Kakoii ras npopearuposan?

Bbigoobi:

B BbIBOZAX yKa3aTb COAepxkaHue KMCI0poaa B Bospyxe (B %).
KoHmposibHble 8onpocsi:

1. Kako ras pacxomyeTtcs npu CkuraHum ¢ochopa B BO3ayxe?

2. Kakon 0b6béM kucnoposa B Bo3ayxe? CKoMbKO 3TO COCTaBAAET B NpoLeHTax?
3. Mouemy Ans npoBefeHus 3KkcnepumeHTa bepyT u3bbITok hochopa?
4. Kakow ra3 ocTancs B Kosokone nocne cropanus docdopa?

5. 3a0aHus 0n118 nodzomosku K MMA, BlP

YKaxuTe, B KaKyl rpynny BXOAAT BELLECTBA, 3arPA3HAIOLLME BO3AYX:
1) BOAAHOW Map, YrNeKUcabin ras

2) CePHUCTBIN ra3, OKCUAbI a30Ta

3) kucnopoga, a3oT

4) renun, KNCNOPOA,

lMpakmu4eckaa paboma Ne 2
«lony4yeHue MedHoO20 Kynopoca»

Teopemuyeckasa 4acmeb

Mpn npoBeAeHMN 3TOW PabOTbl MOXHO UCMONb30BATb TPAAULUOHHYIO METOAMKY, ONUCaH -
Hyl0 B yyebHUKax. W nuwb Ha 3Tane BhimapuBaHua pacTteopa cynbdaTta mean (Il) nposectn eé
no npeanaraemMon MeToanke.

JlaHHbIN BapMAHT NPOBEAEHUA TPAAMLLMOHHON NPaKTUYeCKOW paboThl CBA3aH ¢ 0bpas3oBa-
Huem kpuctannoB CuSO4 - 5H20, BbIAENAOWMNXCA U3 HACBILLEHHOrO PacTBOpa, U HabnwaeHU-
eM UX Noj MUKpockorom'“. Takoil Noaxon no3BOAAeT CIKOHOMMUTL BPEMS, TaK Kak A/f OnbiTa
DepyT MeHbLuee KOMMYECTBO KMCNOTbI, HE NPOBOAAT DUNLTPOBAHME U BbiNapuBaHue. He crepy-
eT A,06MBaTLCA MOMHOr0 pacTBopeHuns okcuaa mean (), KOTopbl OTAENAETCS OT MAaTOYHOT O
pacTBopa OTCTaMBaHueM. XWAKOCTb CANBAKOT B APYryld NPOOUPKY WAM THE3LO0 NAACTUHBI AN
NPOBeAEeHNS KanesbHbIX peakuun. M3 HacblLeHHOro pacTBOpa BbiNAAalOT MeESIKMe KPpUCTaabl
MeAHOro Kynopoca. o hopme KpUCTannoB NPOAYKT peakLun MAeHTUGULMPYETCA ropa3fo Ha-
AéXHee, YeM NPOCTO MO LBeTY pacTBopa.

[lpakmuyeckas 4yacmeo

Llenb pabomsl: Noka3aTh WKOMbHUKAM PeaKLMI0 OKCUAA C KUCIOTON C YETKOW MAEHTUDMKA -
LlMen OZLHOTO M3 NPOAYKTOB peakLum.

JlonosHUMeibHoe o6opydosaHue: LUPPOBOV MUKPOCKON; NPeAMeTHOe CTeKNO; [Be NPo-
BUpKK; NnacTMHa C rHé3gamu Ana NPOBeAEHUA KanenbHbIX peakuuii (benoro LBeTa); Aepxa-
TeNb AN8 NPOBMPKKN; NUNeTKa, CNMPTOBKA.

“Yeptkos W. H., Xykos . H. XuMU4eckunit 3KCNEPUMEHT C ManbiMU KONMYeCTBaMU pPeakTUBOB. —
M.: MpoceeweHune, 1989. — C. 62—69.
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Mamepuanel u peakmussi: okcug Megm (Il), NonyyeHHbI Pa3noXeHNeM OCHOBHOMO Kapbo-
HaTa Meau, 20 %-Hbi PacTBOP CEPHOW KUCNOTbI.
TexHuka 6e3onacHocmu:

1. PabotaTh B OYkax.

2. Cobniopatb Mepbl 6e30MacHOCTM MpW HarpeBaHun npobupok, paboTe cO CNUPTOBKOK
WA CYXUM FOpPoYMM, paboTe C KUCNOTAMMK.
MHCMPYKYUA K 8bINOJIHEHUIO:

1. B npobupky nomectute ~100 mMr okcuaa meam (1) (HemonHy noxeyky-n03aTop) U npu-
nente ~1 M pacTBopa CEPHON KMCNOTHI.

2. Copepxumoe npobupkun HarpeiiTe, He LOBOAA A0 KuneHns. O6pamume BHUMAHUe Ha
TO, YTO KUMATUTb CMECb HE pekoMeHAyeTca. JoxauTech, Noka 6onbwas 4YacTb OKCMAA MeAU
pacTBOPUTCA.

3. [anTte cmecn oTCTOATLCA 1 MUHYTY, MOCAe Yero NOMeCTUTe KaniK pacTBopa Ha npepg-
MeTHOE CTEK/10 U HabnaanTe 3a POCTOM KPUCTAN/I0B C MOMOLLbIO MUKPOCKOMA.

4. B paboumx TeTpaasx 3apucynte Gopmy KpUCTannoB MeAHOMO Kynopoca.

5. OcTaTok ropsyero pactsopa cnenTe ¢ u3bbiTka okcmaa meam () B Apyryio npobupky.
Yepe3 HekoTOpoe Bpemsa HabnpanTe BblAeNeHWE KPUCTANNOB KpucTannoruapaTa cyibdara
meam (11).

Pe3ynbTaThl HAONOAEHNI

N? Yto penanun Yro Habnopanm YpaBHeHue peakuum

2

Bbi80ObI:

B BbIBOZAX HYXHO OTPa3uTb XUMWUYECKOe CBOWCTBO KMCNOT — B3aWMOLENCTBME C OCHOBHbI-
MU OKCMAAMM, A TaKXXe BO3MOXHOCTb ONpeAenaTh BewecTsa no opMe KpMCTanos.

KoHmpobHble sonpocsi:

1. Kakyto okpacky npuobpetaeTt pactBop npu pactsopeHun CuO B cepHOn KucnoTe?

2. Yem obycnosneHa jJaHHas okpacka?

3. Kakoe Beww,ecTBO BblAENSETCA M3 pacTBOpa Nocie peakuuu?

JlabopamopHbit onbim Ne 5.
«M3yyeHue 3as8ucuMocmu pacmsopumMocmu seujecmsa om memnepamypbi»

Teopemuyeckasa 4acmeo

BcakuiA pacTBOp COCTOUT M3 PAaCTBOPEHHOIO BELLECTBA U pacTBOpUTENs. PacTBOpUMMOCTb
OONbWMHCTBA TBEPALIX BELLECTB B BOZE MPW NOBbILEHUN TeMnepaTypbl yBennunsaetcs. OaHa-
KO HEKOTOpble BELLeCTBA HE MOAYMHSAITCA 3TOMY npasuny. EcTb rpynna BelwecTs, pacTBOpU-
MOCTb KOTOPbIX MPU W3MEHEHUU TEMMepaTypbl Mano U3MEHAETCA, a eCTb U Takuie, pacTBOPU-
MOCTb KOTOPbIX C MOBbILIEHWEM TEMNEPATYPhl NaAaeT.

B kayecTBe 00BEKTOB UCCNeA0BAHMA LEenecoobpasHo B3ATb XJOPUAbI KaUs U HATPUS,
a TaKXe TMAPOKCUA KaibLins. 3aBUCUMOCTb PACTBOPUMOCTM AAHHBIX BELLECTB OT TEMMEPATYPSI
npeacTaBieHa B Tabnuue 3.
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Tabnuua 3
PacTBopumMocTb 6e3B0AHbIX BelwecTs B 100 r BOAbI NPY AAaHHOW TemnepaType, B rpaMmax’’
Temneparypa, |C 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

[ns npoBeAeHus onbiTa nydywe 6paTh MeSKOU3MeNbYEHHbIE KPUCTANbI XJIOPULOB Kanua
HaTpuA. HacbiWeHHbIN PacTBOP MMAPOKCUAA KalbLMA FOTOBUTCA 32 HECKONbKO AHEN A0 Mpo-
BeAEeHMs OnbiTa. [na 3TOro B OONbLIYK CKASHKY HACbiNAT CyXOW MMAPOKCUA KalbLuA CNOeM
1 CM 1 3anMBalOT AUCTUANMPOBAHHOM BOAOM NOYTM A0 Npobku. M3peaka B30anTbIBAOT CMECh.
Mo Mepe pacxXxof0BaHMA HAChILWEHHOrO PACcTBOPA B CKAAHKY LONUBAKOT BOAY.

Mpakmuyeckas 4acme

Llens pabomel: onpeaennTb PaCTBOPMMOCTD BELLECTB MPU PA3NMYHON TeMnepaType.

MepeyeHb damyukos yugposoli nabopamopuu: [ATYMK TeMnepaTypbl NAATUHOBBIN.

JononHumenbHoe o6opydosaHue: 2 ctakaHa Ha 150 Mn; npobupka; BaTa; WwWnaTenb; cTe-
KNSHHAA Nasioyka C Pe3MHOBLIM KOJbLLOM; CMIMPTOBKA UK 3NEKTPUYECKAs NNUTKA, NPOMbIBAIKA.

Mamepuanbl U peakmusgbl: BUCTUANMPOBAHHAA BOAA; KPUCTANNMYECKNE XNOPULbI Kanua W
HaTpuA; N3BECTKOBAsA BOAA.

TexHuka 6e3onacHocmu:

Mpu NnpoBefieHNN LAHHOIO 3KCNEePUMEHTA UCMOMb3YETCA HarpeBaTe/bHbIN Npubop — bepe-

rmchL oxora!
MHCMPYKUYUA K B8bINOJIHEHUIO:

OnbiT 1

1. B nepBbili CTakaH HanenTe okono 30 MA AUCTUNNIMPOBAHHON BOAbI. Mcnonb3ysa Temnepa-
TYPHbIN LATYMK, ONPEAENNTE TEMMEPATYPY BOAbI B CTakaHe. 3adMKCMPYUTE TO 3HAYEHUE TeM-
nepaTypbl, KOTOPOE YCTaHABNMBAETCA NOC/Ie CcTabunnsauum nokasaHun npubopa.

2. Hebonbwumu nopunamu fobasnsnte B BOLY KPUCTANINYECKUA XIOPUA Kanus U nepe-
MeLlNBaNTe PacTBOP CTEKAAHHOW nasoykon. Koraa conb nepectaHeT pacTBOPATLCS B BOAE, Bbl
NONYYMTE HACbILLEHHbIN PACTBOP X/IOPMAA Kanus Npu AAHHOW TemnepaTtype. Ha AHe CTakaHa
AOKHO 0CTaBaTbCA HEMHOIO HEPACTBOPEHHOMN CONN.

3. HarpeiTe nonyyeHHbIl pacteop Ao 50 .

4, YTO NpoucxommuT C KpUCTannamu COMM, OCTaBWWMMUCA OT MpeAblAylero npubasneHus
conun? BHOBb NpubaBbTe NOPLLMIO CONU.

OnbIT 2

Bo BTOpOIt cTakaH Hanente 30 MA BOAbI M MPUTOTOBbLTE HACHILEHHBIM PAaCcTBOP XI0PUAA Ha-
TPUA NPU KOMHATHOW TemnepaTtype. Harpente pacTBOp, NOBLICMB €ro TEMNEPATYPY NPUMEPHO
Ha 20 °C. Ecin KpucTannbl, HaXOASWMECS HA [HE CTakaHa PacTBOPUANUCH, A0DaBbTe elé He-

MHOIO X/Ji0puAa Hatpua. TwatenbHo HEpEMEUJI/IB&VITQ pacTBOp.
PacTBopuance M Kpuctannsl conu?

OnbiT 3
1. B npobupky HanenTe NPpUMEPHO 3 M/ HACBILLEHHOrO pacTBOpa MMAPOKCUAA KaabLua
(U3BECTKOBOW BOAbI) 1 OMYCTUTE B HEE AATYMK TeMnepaTypbl. YTobbl pacTBOp He noraowan

" Jlypbe 10. 10. CnpaBoyHuK N0 aHanUTUYeckoil Xumun. — M.: Xumua, 1971, — C. 71 — 89.

B copmepxaHue 10




TOUKA !'POCTA Xumus

YINIeKUCNbIN Ta3 U3 BO34yXa, 3aKPOWTe NPOOMPKY PbIXNbIM BaTHbIM TaMMOHOM. OCTOPOXHO Ha-
rpenTe pacTBop, MOBbLICMB €ro Temnepartypy npumepHo Ha 10 °C.

2. Yto nponcxoaut ¢ pactsopom? [loBeauTe pacTBOp AO KMneHMs. Kak M3MeHAeTCa MyT-
HOCTb pacTBopa?’

3. OxnaanTe pacTBop. YTo Nnpoucxoamnt ¢ 06pa3oBaBLIMMCS 0CafKOM (KaK M3MeHAETCH WH-
TE@HCUBHOCTb MOMYTHEHUS pacTBopa)?

4. Cpenante BbiBOA O BAMSHWM TeMnepaTypbl HA PacTBOPUMOCTb FMAPOKCMAA KajlbLuA B
BOZE.

Pe3ynbTaThl HabnOAEHWIE/U3MEPEHUI

BnusHue TeMnepaTypbl Ha pacCTBOPMMOCTb (paCTBOPMMOCTb

Bewecrtso v -
. NOBbLILIAETCA, NOHUIKACTCS, OCTAETCA NOCTOSAHHOM)

Xnopupg, kanus

Xnopup, Hatpus

IMapoKcna KanbLus

BbisoObi:

Yka3aTb BAUAHME TeMMepaTypbl Ha PACTBOPUMOCTb Pa3/INYHbIX BELLECTB B BOAE.
KoHmpoibHble sBonpocsbi:

1. [lononHuTe npenioxeHus, BCTaBUB BMECTO Mpobesna Ha3BaHWE COOTBETCTBYIOLErO Be-
LLeCcTBa.

1) Ha pacTBOpMMOCTb B BOAE (YyKaXuTe Ha3BaHWe BeLLECTBA) Temnepary-
pa He OKa3blBAeT 3HAUMTENILHOTO BAUAHMA.

2) C noBbllWeHNeM TemnepaTypbl pacTBOPUMOCTb B BOAE (yKaxuTe Ha3Ba-
HUe BeLlLeCcTBa) yBeIMYMBaETCA.

3) C noHMxeHMem TemnepaTypbl PaCTBOPUMOCTb B BOAE (YKaXxuTe Ha3Ba-

HMe BeLLeCTBa) yBe/IMYMBALTCA.
4) CpaBHWTe NOMyYeHHble BbIBOALI CO CMPABOYHBIMU AAHHBIMMU.
2. 3adaHusa 0aa pa3sumusa GYHKYUOHAbHOU 2pamomHocmu

B 3anuBe Kapa-bora3-lon Kacnuinckoro mops HaxoaAaTcs boratenwne 3anacel MuHepana
MUpabunnTa - Kpuctaanorugparta cynbdara HaTpus.

Kaxzbl ron, B KOHLLE HOAOPS, Koraa Temnepatypa BoAbl nagaet Ao 6 oC, MupabunuT Haum-
HAeT BbIAENATLCA B BUAE OECLBETHBIX KPUCTANIOB, OCEAAIOWMX HA IHO 3a/1MBa U Ha ero bepe-
rax. OBbACHUTE NPUYMHBI BbINALEHNS KPUCTANIOB CONN.

JonosHumenbHaa uHgopmMayus

Jlypbe 0. 0. CnpaBoYHMK NO aHanuTUYeckon xumun. — M.: Xumua, 1971. — 390 c.

JlabopamopHbil onbim Ne 6
«HabnwdeHue 3a pocmom Kpucmansios»

Teopemuyeckasa 4acmeo

PacTBOPUMOCTb DOO/MBWMHCTBA COMEN 3aBUCUT OT TemnepaTypbl. [pu OXnaxaeHun pac-
TBOpPA, HACbILLEHHOrO MPU BbLICOKOW TeMnepaType, W3 Hero BbINaZaloT KPUCTan/bl COMW.
B 3aBMCMMOCTM OT COCTaBa, BELLECTBO MOXET BblAENATbLCA B BUAE OE3BOAHOW CONAM WAM
Kpuctannorugpara. Tak, Hanpumep, Npu oOXNaXAeHUN HACbILLEHHOr0 pacTBopa Cyabdara
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uMHKa Bblgensetca kpuctannormgapat ZnSO4 e 7H;0. [lpyroe Ha3saHue 3TOr0 KpucTanno-
rmapata — LUMHKOBbIM Kynopoc. dopma KpMCTannoB 3TOrO BeWeCTBA OT/IMYAETCS OT Kpu-
CTaN/IOB MeAHOro Kynopoca.

[Ipakmuyeckaa Yyacmeb

Lenb pabomel - chOpMUPOBATL Y LWKONbHUKOB NpeACTaBNeHMe O 3aBUCUMOCTU PacTBO-
PUMOCTM OT TeMNepaTypbl U 0 KpUCTanauaumu Bewectsa u3 pacteopa. ChopmMnpoBaTh HaBbIK
pPaboTbl C LMHPOBLIM MUKPOCKOMOM.

JononHumesnibHoe 060pydosanue: LUUGBPOBON MUKPOCKON; NPeAMETHOe CTeK/I0; Npobupka;
AepxaTenb ANs Npobupku; NUNeTka; CNMpToBKa.

Mamepuanbl u peakmusel: cynbdaT unHKa ZnSO4 e 7H>0.

TexHuKka 6e3onacHocmu:

1. PaboTaTb B 3aWWNTHbIX 0Ykax. TpebywTcs cobnoaeHne Mep 6e30NacHOCTM NPU UCMONb-
30BaHNUN CNUPTOBKMN, CYXOr0 rOPHYEro.

2. W3beraTb monajaHus KOHLEHTPUPOBAHHOIrO pacTBoOpa cynbdaTa LMHKA Ha KOXY
nopexay.

MHCMpPYKYUA K 8bINOJIHEHUIO:

1. B npobupky Hanente Boay (Ha 1—2 CM Mo BbICOTE).

2. MenneHHo npu nepemewnBaHun fobasnaite cynbdaT LMHKA A0 TeX MOpP, MOKA OH He
nepecTtaHeT pacTBOPATHCA.

3. Mpobupky ¢ pacTBOpoM CynbhaTa LWHKA HArpelTe 40 MONHOrO PacTBOPEHMUS KpUCTan-
NnoB cynbdaTa LMHKa.

4, Takxe akKypaTHO Harpelte npeAMeTHOe CTEKN0, MPOHOCS €ro HeCKONbKO pa3 yepes
nnams.

5. Korpa cynb®at LMHKA pacTBOPUTCA, HAHECUTE Kan pacTBopa Ha TEMNOe npegMeTHoe
CTEKN10 N NOMECTUTE CTEKJI0 NO4 MUKPOCKON.

6. Mpu oxNnaxAeHUM pacTBopa U3 HEro BbIAENAOTCA KPACMBBIE KPUCTAN/bl KPUCTANNOMN-
ApaTa cynbdarta UMHKa - LMHKOBOrO Kynopoca.

7. 3apucyiiTe KpucTannbl BelecTsa B pabounx TeTpaasx.

Pe3ynbTaThl HAbNOAEHNI

N° Yr1o genanm Yr1o Habnoganun

Bbisoo0b!:

OTpasnTb, Kak 3aBUCMT PacTBOPUMOCTb BelLeCTBA B BOAE OT TemnepaTypbl.

KonmponbHble sonpocsbl:

1. Kak 3aBMCUT pacTBOPUMOCTb CynbhaTa LWHKA OT TeMnepaTypbl?

2. Kakoe Belw,ecTBO BblAenseTcs U3 pacTBopa Nocae peakuuu?

3. CpasHuTe (opMy KpUCTannoB MeLHOro Kynopoca W LUHKOBOro Kynopoca. PasnuyaioTca

NN OHKW NO hopMe KpUCTannos?
4. 3adaHusa 0na pazsumus GYHKYUOHAbHOU 2pamomHocmu

Ob6bACHWTE, Kakue 3Tanbl IKCNepUMeHTa N30bpaxeHbl Ha pucyHke 9. Kakas CBA3b Cylie-
CTBYET MeXAY 3TUMM n30bpaxeHuamu u gotorpadueir, npuseseHHON paaom?
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Puc. 9. MNpouecc kpuctanamsawum

JlabopamopHbit onbim Ne 7.
«[lepecbiweHHbIU pacmsop»

Teopemuyeckasa Yyacmsb

PacTBOPUMOCTb BeLLeCTBA OrpaHnyeHa. HacblleHHbIM MO Bew,ecTBy A Ha3blBAlOT TaKOW
pacTBop, npu fobaBneHUN K KOTOPOMY HOBOM NMOpLWM BewecTBa A OHO He pacTBopseTcs. Ec-
nn npu pobaBneHun Bewectsa A OHO PaCTBOPAETCS, TO TaKOW PAacTBOP Ha3blBAETCA HEHAChI-
WeHHbIM. Ecnu e npu aobaBneHnmn k pactBopy BewecTsa A BbINaAalT AOMNONHUTENbHbIE KPU-
CTa//Ibl 3TOrO BELLECTBA, TO TAKOM PACTBOP HA3bIBAETCA NEPeChIWEHHBIM.

Puc. 10. Mpumep nepecoilweHHoro pacteopa. Mépteoe Mope

MepechilWeHHbI PACTBOP MOXHO NPUFOTOBUTbL HECKObKMMU Crocobamu:

1) U3MEHMTb TeMMepaTypy HaCbILEHHOMO PacTBOPA,;

2) yAANUTb Y HACbILEHHOr0 PacTBOPA YacTb PAaCTBOPUTENS.

MepechilWeHHbIe PAaCcTBOPbI HECTAOMNbHbI, U NPWU BHECEHWUM 3aTPaBKM (KpUCTAnnKa Belue-

CTBA WM MPOCTO HEOONLLIOrO YrNOBATOrO TeNa) U3 HUX BbiNAAaeT PACTBOPEHHOE BELLECTBO.
PacTBOp NpeBPaLLAETCS B HACHILLEHHbIN.
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[lpakmuyeckas 4acmeo

Lens pabomel: chopMnpoBaTh NpefcTaBNeHne O TennoBOM 3ddekTe npouecca pacTsope-
HUA M KPUCTANN3ALMN, a TaKXe NOHATNE «MNepPechiLLeHHbI PacTBOpP.

[MepeyeHb damyvukos yugposol nabopamopuu: JATYMK TemnepaTypbl MAATUHOBbLIN.

JononHumensHoe obopydosaHue: xumuyeckun ctakaH (100—150 mn) ¢ xonogHom BOAOW,
npobupka, npobupka MepHas, WTATMB C NaNKOW, CNUPTOBKA.

Mamepuasbl u peakmusbi: CMUPT 3TUIOBbIA, KPUCTANANYECKMIA TUOCYNbGAT HATPUSA
(Na2S203 - 5H20).

TexHuka 6e3onacHocmu: cobnioaatbh NpaBuna 0bpaLLEHNA C OTKPLITHIM MIAMEHEM.

MHCMpYKYUA K 8bINOJIHEHUIO:

1. B npobupky HacbinbTe 5 r TocynbdaTa HaTpws.

2. M3mepbTe TemnepaTypy COAU 1 BOAbI C MOMOLLbIO AaTyMKa.

3. Mpunente 2 mn BoAbl kK conn. OnycTuTe AATYMK TeMNepaTypbl B NONYYEHHYO CMeChb. Me-
peMeLllnBanTe CMeCh L0 TeX Mop, MOKa TeMnepaTypa He CTabunusnpyeTcs.

4. Tlocne Toro Kak Temnepartypa nepecrana U3MeHATbCA, U3BIEKMTE AATYMK M3 pacTBOpA.

5. 3akpenuTe NpobMpKy B Nanke WTATMBA U OCTOPOXHO HAarpeBaiTe NPobMPKY A0 NONHOIO
PaCTBOPEHMA CONU, NepeMeLinBas PacTBOp AATYMKOM TemnepaTypbl. [locne 3Toro npekpaTute
HarpeBaHue W OCTaBbTe AATYMK B PacTBOpe.

6. [loXauTecb OXNaXAEeHWA pacTBOpa AO KOMHATHOW TemnepaTtypbl (MOXHO MOACTAaBMTb
nojA NpobupKy CTakaH C X0NOAHON BOLOW).

7. O6pamume sHumMaHue! MepecbieHHble PacTBOPbI MOTYT ObITh CTAOUNbHBIMU OYEHD
Aonroe ppemsa. Ho OT BHEIWHEro BO3AEUCTBMA (MepeMellBaHnA, NonNagaHus bl UAKN KpU-
cTanna conu) pacTeop BbICTPO 3aKPUCTANIN30BbLIBAETCS.

8. Ecnm pacTBop He 3aKpUCTaNIN3YyeTCA, M3BNEKUTE U3 HErO AATYUK U MPUKOCHUTECH UM
K KpUCTannmkam Tuocynbata HaTpus Tak, yTobbl 1—2 kpuctanna npuaunan Kk aaTtuunky. Mo-
rpy3uTe AaTyuk C NPUAUMLWUM KPUCTAJIOM B PAcTBOP. YTO MPOMCXOAMUT C COAEPXUMbIM MPO-
OMpPKM U KaK M3MeHseTCa ero Temnepatypa? Uto Habnwpaetcs? Kak MeHseTcs Temnepartypa
pacTeopa?

9. 3adukcnpynte Hanbonbliee nokasaHue AaTynka. 3aHeCMTe JaHHble B TabauLy.

Pe3ynbTaThl U3MepeHWIA/HabAAEHWIA

m:g;i':ﬁ WUccnepyemas cucrema/U3mepeHHble TemMnepaTtypbl Temneﬂ%a'rypa,
1 Ynctas Boja A0 Havyana onbita
2 PacTBop TMOCynbdaTa HATPUA B BOAE (A0 HArpeBaHus)
3 OxnaxaéHHbI nepechiweHHbIn pactBop NazS;0;3
4 PacTBop TMoCynbdaTa nocae KpUCTanamn3aLmuu
Bbi80ObI:

OTpasuTb, kakme npoLecchl (3K30TepMUYeCKMe MNKn IHA0TEPMUYECKME) NPOTEKAT Npu
PacTBOPEHUN U KpUCTanansauum Conu.

KonmponbHble sonpocsbl:

1. Kakoil npouecc (3HAOTEPMUYECKUI UAN IK30TEPMUYECKMiA) NpeobnafaeT npu pacTBo-
PeHUN KpUCTaniornapara TMocynbdara HaTpus B Boae?

2. Kakoil mpouecc (3HLOTEPMUYECKMIA UM IK30TEPMUYECKMI) NpeobnasaeT npu KpucTtan-
nn3aumm TMocynbdaTa HaTpMaA 13 pacteopa’
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3. Ha ckonbko rpasycoB yaanocb nepeoxnaAnTb HACbILLEHHbI PacTBOP TMOCY/Ib(aTa Ha-

TPWA, YTODObI OH CTaN NepechiLLeHHbIM?

4. 3adaHue 0n1a passumus YHKYUOHANbHOU 2pamMomHocmu

B 6bITy MHOrAA B KayeCTBE COrpeBakLLEr0 CPEeACTBA NCMONb3YIOT KXXUMUYECKYIO TPESIKY».
Yale BCero 3To repMeTUYHbIA NPO3PayHbIii MAKET C XUAKOCTbI0. YTOObI aKTMBMPOBATL FPEsKY
HY)XHO MeperHyTb NAaCTUHY-MyCKaTeNb, KOTOPAs HAXOAUTCA BHYyTpW naketa. Coaepxummoe na-

KeTa 3anoJ/IHAETCA KPUCTaaiaMun.

[lns BOCCTAHOBNEHWA TPEKM eé KNaAyT B KUMALLYK BOLY 4O MOJHOTO PacTBOPEHUA Kpu-
cTannos. Mocne oxnaxaeHus rpenka rotoea k pabote. Ha kakom 3Tane paboTbl Fpesiku BblAe -

naeTcsa tenno?
JononHumenbHaa uHpopmayus

HAepnronsy B. . Mup Bogbl. — J1.: Heapa,1979. — 254 c.

Mpakmuyeckaa paboma Ne 3.

«OnpeaeneHue KOHUeHmpayuu sewecms KoJiopumempu4eCcKum memodom

no Kaaubposo4yHoMy 2paduKy»

Teopemuyeckasa 4acmeb

Ecnn BewecTBo OKpaleHo, TO OHO MOrNOLWAeT BUAN-
MbI1 CBET C HEKOTOPLIMU AJIMHAMM BOJH. [IHA BOJHBI,
Npu KOTOPOW MOr/NOLWEeHNne MakCMManbHO, COOTBETCTBYET
06bIYHO LBETY, AONONHUTENBHOMY K OKpacKke pacTBopa
(T. €. NOrNOWEHHBIN W NPOLeALWNIA CBET BMECTE AaloT be-
NbIiA). lonoNHUTENbHBIE LBETA MOXHO OMpPeAenuTb MO Kpy-
ry [éTe.

MHTEHCMBHOCTb NOr/OLWEHNA CBeTA C JAHHOW AJIMHON
BOJIHbI XapaKTepu3yeTcs ONTUYECKOM NNOTHOCTb. OHa
NPONOPLMOHA/IbHA KOHLLEHTPaL,M PACTBOPEHHOrO BelLe-
CTBA, T. €. 3aBUCMMOCTb ONTUYECKOW NAOTHOCTU D OT KOH-
LeHTpauun Bewectsa C npeacTaBnseT coboit npamylo Bu-
paD = A e C. YTOObI HANTK YrNOBOW KOIDDULNEHT 3TON
NpsAMOW A 1 O0Tpe30K B, 3Ty NpAMYI0 CTPOAT, U3Mepas on-
TUYECKYI0 NNOTHOCTb PACTBOPOB M3BECTHOM KOHLEHTpa-
UMK, TOYKM HAHOCAT HA rpaduK U NPUbANXAIOT K NPAMOIA.
Tak nonyyaetcs rpafyuMpoBOYHbIA rpacduk. KoHueHTpa-
LWI0 HeW3BECTHOro Bel,eCcTBA HaxoAAT Nnubo rpaduye-
CKku, nMbo aHanuTyeckn (3Haa D n A HaxopaT C).

YTobbl HANTW HEU3BECTHYIO KOHLEHTpaLuo Cx no on-
TUYECKOW NAOTHOCTYU Dx, CTpOAT Npamyto 1 10 eé nepe-
ceyeHmus ¢ rpaduKom, NOC/e Yero 13 TOYKU nepeceyeHus
OMyCKaloT NeprneHanKynsp Ha oCb KOHLEHTpauuin. Mecto
nepeceyeHns nepneHAMKYnapa C OCbl0 U COOTBETCTBYET
KOHL,eHTpaLuu.

[lpakmuyeckasa 4yacmeb

Uenb pabomel: cchopmupoBaTh npenctaBneHne o
KOHLEHTpaLuy BewecTBa U KOINYeCTBEHHOM onpejene-
HUW KOHLLEHTpaLMKM BelecTBa KaNOpPUMETPUYECKUM Me-
TOAOM.
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Puc. 11. Kpyr léTe. LiBeTa,
HaxoA4AWwmecs apyr HanpoTMB Apyra
ABNAOTCA AOMNONHUTENbHBIMM

. €

Puc. 12. TpapyvpOBOUHbIN
rpauk — 3aBUCMMOCTb
ONTHUYECKOW NNOTHOCTK BeLLecTBa
OT ero KOHL,eHTpaLmu
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lMepedyeHb damy4ukos yugposol sabopamopuu: LATYNK ONTUYECKOW MIOTHOCTY.

JononHumenbHoe o6opydosaHue: NATb NPobupok nanm mepHoix konb (100 mn), npu nc-
Nonb30BaHNK KioBeT 6onbwOro 0bbéMa; aBe nuneTkn (10 MA); XMMUYECKMI CTaKaH; rpyla pe-
31HOBAA; NPOMbIBAIKA C AUCTUNIMPOBAHHON BOAON.

Mamepuansi u peakmussi: pacteopbl cynbdata mean (Il) CuSOs 50 r/n (B pacuéTe Ha be3-
BOJLHOE BelLecTBO) Mnu nepmaHraHata kanus KMnOs 50 mr/n, npobbl ¢ HEU3BECTHON KOHLEH-
Tpauuei COOTBETCTBYIOLLNX BELLECTB.

TexHuka 6e3onacHocmu:

1. MepmaHraHaTt Kanus npu NonajaHuy Ha KOXY M OAeXAY OCTaBAAET KOPWUUYHEBblE MATHA.
NX MOXHO CMbITb 2%-HbIM PAaCTBOPOM LULABENEBOW WAWN AaCKOPOWHOBOW KWUCNOTbI, MOC/e Yero
MPOMbITb COOTBETCTBYIOLLMMN YY4ACTOK BOAOW.

2. MoparoToBka peakTuBoB. MpurotoBneHune pacteopa cynbdata mean (II) CuSOs4 50 r/n.
Bo3bmuTe 7,8 r kpuctannorngpata cynbata mean CuSO4 o 5H,0, n pactsopute B 70 MA BOAbI.
Job6asbTe 0,2—0,3 MA KOHLEHTPUPOBAHHOW CEPHOW KUCNOTHI (MW COOTBETCTBYIOWMUIA 0OBEM
pa3baBneHHON) ANS NPeAOTBPALLEHUS TMAPONN3A U foBeANnTe 00bEM pacTBopa Ao 100 mn. U3-
3a TOr0, YTO KPUCTaNNOrMApaT cnocobeH BbIBETPUBATHLCA, KOHLEHTPALMUA MOXET OTINYATHCA OT
HOMMHANbHOW, NO3TOMY NPODLI CNefyeT roOTOBUTb WKOAbHUKAM U3 TOMO Xe pacTBopa, U3 KOTO-
POr0 OHU FOTOBAT CEPUIO CTAHAAPTHbIX PACTBOPOB.

3. MpuroTtoneHune pacteopa nepmaHraHata kanma KMnOs4 50 mr/n. Bo3bmute HaBecky
5 Mmr KMnOs u pactBopuTe B Boae. [loBeaute 06bém pacTteopa Ao 100 mn. PactBop obazaTens-
HO rOTOBbTE Ha XON0OAHON ANCTUNIMPOBAHHON BOME, B CTEKNAHHOW nocyae. M3berante KOHTak-
Ta ¢ nnacTmaccamu! PacTBop cnepyeTt roToBUTb HE paHee, YeM HakaHyHe. Heucnonb30BaHHbIN
PacTBOP YTUAM3UPYIATE, TaK Kak CO BPeMEHeM OH pa3naraetcs, 0bpa3ys KOPUYHEBbI HaneT Ha
CTEeHKaX COCy/0B.

MHCMpYKYUS K B8bINOJIHEHUI):

lpueomosneHue cMaHOapmMHbIX pacmsopos

1. CHayana npuroToBbTE CEPUID CTAHAAPTHbIX PACTBOPOB, T. €. PACTBOPOB N3BECTHON KOH-
LeHTpaumuu (tabnanua 4 v 5). X rotosaT, pa3basias 3anacHblii pacTeop.

2. Ecnm ucnonb3yoTca KioBeTbl Ha 4 MA, TO CTaHAAPTHbIE PACTBOPbI FOTOBAT B CYXUX NpO-
bupkax. [na 3Toro B npobupky HanuBalT onpeaenéHHbin 06bEM 3anacHOro pactsopa v Ao-
0aBNAIOT K HEMY BOAY TaK, YTOObI CyMMapHbIN 06bEM Obin 10 MA.

3. Ecnm ncnons3ytoT KioBeTbl HA 100 MA, TO cneayeT roTOBUTb CTAHAAPTHbIE PACTBOPSI B
MepHbIX Konbax (100 mn). ng 3Toro HanenTe onpeaenéHHbin 06bEM 3anacHOro pacTeopa,
nepeHecnTe ero B MEPHyI0 Konby n foseanTe AUCTUNNIMPOBAHHON BOZLOW A0 MEeTKU HeobXoAM -
MOro ob6béma.

Tabnuua 4
MpuroToBneHne ctaHAapTHLIX pacTeopos CuSO 4°
KoHueHTpauus, r/n 0 10 20 30 40 50
O6bvém pacteopa 50 r/n, 0 2 4 6 8 10
M
O6bEM BOAbI, MA 10 8 6 4 2 0

6 PekomeHayeM, yTODObI LWKOMBHUKN paccynTann 3T 3Ha4eHNa CaMOCTOATE/IbHO.
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Tabnumua 5
MpurotoBneHune ctaHfapTHbIX pacTtBopoB KMnO4 13 3anacHoro pactsopa 50 mr/n
KoHueHTpauus, mr/n 0 10 20 30 40 50
O6bém pacteopa 50 r/n, 0 2 4 6 8 10
M
O6BEM BOAbI, M 10 8 6 4 2 0

Bbibop 0auHbl 8OMHbI
BblbepuTe AAMHY BOMHBI AN U3MEPEHUS ONTUYECKOW MIOTHOCTY.
JLNHY BOMHbI CBETA MOXHO N0A006paTh MO OKPACKe pacTBopa UM HaNTW IKCNEPUMEHTA/bHO.
Mo okpacke pacTBOpa ONpeAenaoT AOMONHUTENbHbIA K Hel LBeT. CBET C COOTBETCTBYIOLLEN
OJIMHOW BOJIHbI NOTNOLWL,AETCA MAKCUMANbHO (HM).
Tak, ecnm pacTBOp MMeeT XENTbIW LBET, TO ONTUYECKYI MIOTHOCTb HY)XHO M3MEpPATb MpK
ANHe BONHbI cuHero ceeTa (435—480 HM).

Tabnumua 6
LigeTa 1 COOTBETCTBYIOLME UM ANHBI BOH'

Liser pacrBopa ﬂontz:l(-l;:;?:.::z CL’I,IB)eT OnuHbl Bon: ::::ouqaeMoro
KpacHsbin CuHe-3enéHbIN 490—500
OpaHxeBbli 3eNéHO-CUHUN 480—490
Xéntbin CvHun 435—480
Xénto-3enéHbin dunoneToBbIN 400—435

3enéHbin KpacHbln unu hroneToBblii 730—760 nnn 400—435

CuHe-3enéHbin KpacHbii 605—730
3eN1eHOBATO-CUHUI OpaH:xeBbli 595—605
CvHun XKeénTbin 580—595
dunoneToBbIn Xénto-3enéHbin 560—580
MypnypHbIN 3eneHbIn 500—560

Y1obbl NOA06PaTh ANMHY BONHbI 3KCMEPUMEHTANbHO, HYXHO BbIACHUTb, MPU KAKOW AJIMHE
BOJIHbI ONMTWYECKas MIOTHOCTb MaKCUManbHa. [lns 3TOro 3anoNHuTE KIOBETY AaTuiMka Haubonee
pa3baBieHHbIM PACTBOPOM 1 OMpeAeNuTe ONTUYECKYID MAOTHOCTb MPU Pa3HbIX AAWHAX BOJH
(He 3abbiBas KaxAabl pa3 0bHynATL Npubop). Pe3ynbTaThl 3aNuiLMTE B OTYET. BbibepuTe Ty
ANVHY BONHbI, MPW KOTOPOI ONTUYECKAA MIOTHOCTb MaKCMMabHa.

MocmpoeHue Kanubposo4yHo20 2paguka

MocTpoliTe KanMbpoBOYHLIN Trpaduk. 3anenTe B KIOBETY AUCTUNNMPOBAHHYI BOALY M Ha-
CTpoWiTe Mo HeMy AaTunk. OnTuyeckas NAOTHOCTb AUCTUNINPOBAHHOMN BOAbI A0/XHA ObITb
pasHa 0.

CHUMUTE KIOBETY, BbIIENTE U3 HEE BOAY, a 3aTeM Ha/lenTe PacTBOP C HAMMEHbLUel KOHLEH-
Tpauueit onpegensemoro Bewectsa. Onpeaenute oNTUYECKYK NAOTHOCTb PacTBOpa M Noay-

" Nypbe 10. 10. CnpaBouHuK no aHanuTMyeckol xumun. — M., Xumus, 1989. — C. 364, c n3meHe-
HUAMMN.
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YEHHYI0 BEIMYMHY nepeHecuTe B OTYET (N. 2). CNONOCHMTE KIOBETY M 3anenTe eé BTOPbIM pac-
TBOPOM. AHANOMMYHbIE N3MEPEHUNA NOBTOPMTE A5 BCEX OCTABLIMXCA PACTBOPOB.

Ha oCHOBaHMKM NpPOBEAEHHbIX W3MEPeHMI NOCTpoMTe rpaduKk 3aBUCMMOCTA OMTUYECKOW
NAOTHOCTW PacTBOPA OT KOHLEHTPALWM pacTBOPEHHOrO BewecTBa. OH JO/MKEH NpeacTaBnATb
cobon npamylo nHMI0. ECnn Kakas-To TOUYKA BbINaZaeT, TO A/1A Heé cielyeT CHOBA NMPUroTo-
BMTb PACTBOP W MOBTOPUTb U3MEPEHMNE ONTUYECKON MIOTHOCTHU.

OnpedenieHue KOHUeHmMpayuu pacmsopéHHOo20 seujecmsa 8 npobe

CnonocHuTe KIOBETY U 3anenTe B Heé Npoby C HEM3BECTHOW KOHLEHTpaLMen pacTBOPEHHO -
ro BewecTsa. M3amepbTe ONTUYECKYIO NNOTHOCTb LAHHOrO PacTBOPA M MO rpaduky onpesenuTe,
KaKOW KOHLLEHTPALMM COOTBETCTBYET NOAYYEHHOE 3HayeHne. OTMeTbTE AAHHYI TOUYKY Ha Kanu-
bpoBOYHOM rpaduke. B 0TYETe yKaxuTe KOHLEHTPALMIO BELLECTBA B KOHTPO/IbHOW Npobe.

OTyéT. Mopbepute ANMHY BOMHLI ANA ONPEAENEHNs ONTUYECKON MAOTHOCTU. 3anoNHMTe Ta-
bnnuy.

LiBeTt

JNnHa BOMHbI, HM

OnTunyeckas NNOTHOCTb

3anonHuTte Tabnuuy. Onpeaennte ONTUYECKY NAOTHOCTb CTAHAAPTHBIX PACTBOPOB.

KoHueHTpauus 0
OnTuyeckas NAOTHOCTb 0
Bbisoobi:

B BbIBOAAX YKa3aTb, KAk MOXHO ONPeAenuTb KOHLEHTPALIMIO BELLECTBA B PACTBOPE C MOMO-

Wbl KOJTOPUMETPUNYECKOTO METOAA.
KonmponbHble sonpochl:

1. Kakue mMeToabl onpefeneHna KOHLEHTpAL MM BelecTBa B pacTBOPe BaM M3BECTHbI?

2. MoXHO nu onpefennTb KOHLEHTPALWIO BeL,ecTBa B PacTBOpe, eC/in OHO HecLBeTHO W
npw pacTBOpeHumn obpasyeT becLBeTHbIA pacTBOp?

3. 3adaHue dnq nodzomosku K T'MA, BI1P

Kako# cnocob Henb3a MCNONb30BaTh A7 ONpeAeneHus KOHLEHTpauun pacTeopa?

1) C ncnonb3oBaHWeM onpeaeneHns onTMYeCKON NNOTHOCTU OKPALIEHHOro pacTeopa.

2) OnpepeneHune NAOTHOCTK pPacTBOpa C NOMOLLbIO apeoMeTpa.

3) BbinapuBaHue pacTBopa OnpenenéHHON MacChl, C NOCNeAYIOLUM B3BEWMNBAHNEM be3-
BOAHOIO BelLecTsa.

4) UeHTpudyruposaHume pacTeopa.

JononHumenbHas uHgopmayus

Bacunbes B.M., Mopo3osa P.M1., KouepruHa JI. A. MMpakTUKyM MO aHaNUTUYECKOW XUMUMU:
Yueb. nocobue ans By3os. — M.: Xumus, 2000. — 328 c.

JlabopamopHbiii onbim Ne 8.
«PaznoxeHue kpucmannozudpama»

Teopemuyeckaa 4acmb

Kpuctannornapar - BeWeCTBO, B KPUCTANNMYECKYID PELWETKY KOTOPOro BXOAMT KpUCTas-
NN3aLMoHHan BoAa. Mpu HarpeBaHUM KPUCTANNOrMAPAT pa3pyluaeTcs, NPUYEM BeLeCTBO pac-
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TBOPSAETCA B BbIAENUBLLENCS BOAE. BHeWHe 3TO BbIMIAAUT KaK MAaBaeHUe, HO OT/INYAETCA TEM,
YTO eC/IN NPOAO/IXUTL HArpeBaHue, BoJa Ucnaputcs, a b6e3BoAHas COMb OCTAHETCS B TBEPAOM
BUAE.

Ecnnm nonyyeHHbIN pacTBOP OXNaXAaTb, TO TEOPETUYECKM KPUCTANNOTMAPAT KPUCTANAN3Y -
eTCA Npu TOW Xe TemnepaType, YTo 1 nnasunca. OLHAKO YaCTO KPUCTANIM3ALNM HE MPOUCXO-
VT, 2 0bpa3yeTca nepechileHHbIN PacTBOpP 6E3BOAHON CONM B KPUCTANNM3ALMOHHOW BOAE,
KOTOpbIV BeAET cebss TOUHO TaK Xe, Kak W Noboi ApYron nepechileHHbI pacTBop. YTobbl 3a-
KPMCTaNAn30BaTb KPUCTANNOrUAPAT, B TAKOW PACTBOP HYXHO BHECTW 3aTPaBKy KPUCTANNOrn-
ApaTa.

[lpakmuyeckasa Yacmeb

Lenb pabomsi: copMMpOBaTL Y LIKONbHMUKA MOHATUE «KPUCTANNOrMAPAT» U NpeacTasne-
HMe O MpOLLeCCe ero pas/iokeHus (B TOM Yncine o TemnepaType pa3noxeHus).

MepeyeHb damyvukos yugposol nabopamopuu: JATYMK TemMnepaTypbl MAATUHOBbIN.

JononHumenbHoe 06opydogaHue: Npobupka, WTaTUB C NANKOW U MydhTOW, CMMPTOBKA.

Mamepuanbl U peakmusbl: CNUPT 3TWUIOBbIN, HECKOAbKO KPUCTANIOrMApPATOB
(Naz5203 - 5H;0, Na;S0O4 ¢ 10H20, CaCl; - 6H20, MgSO4 - 7H,0, CH;COONa - 3H,0 u ap.).

TexHuka 6e3onacHocmu:

BbinonHeHune Mep 6e€30MacHOCTY NPW HarpeBaHUNW NPOBUPOK M MONb30OBAHMW CMMPTOBKAMM.

MHCMpyKYUSs K B8bINOJIHEHUI):

1. BHecuTe B npobupky 5 r kpuctannorugpara.

2. 3akpenuTe NpobupKy B nanke WTaTUBA BEPTUKANbHO W OCTOPOXHO HarpesanTe Npobup-
Ky, nepemMeLnBas CoOAepXnMoe faTynkoM TemnepaTtypbl. 06pamume BHUMAHUE HA NAATO Ha
KPUBOW 3aBMCMMOCTW TeMmepaTypbl OT BPEMEHM - OHO KaK pa3 COOTBETCTBYET TemmnepaType
naaBAeHUA KpucTanaorngpara.

3. Koraa kpuctannorngpaT pacniaBuTca, NnpekpaTuTe HarpesaHue, OCTaBUB AATYMK B pac-
nnase. JOXAUTECb OXNAXAEHWA pacTBOpa 4O KOMHATHOM TemnepaTypbl (MOXHO MOCTaBUTb
noj NpobupKy CTakaH C XONOA4HON BOLOW).

4, Tenepb NpoBeauTe 0bpaTHLIN NpoLecc (Kpuctannuszauuio). Ana 3Toro U3BNeKUTe AaTunk
N NPUKOCHUTECh UM K KPUCTANNMKAM KPUCTANNOruapaTa Tak, ytobel 1—2 Kpuctanna npuannim
K AaTymky. Mlorpy3nTte fatumk C NPUAMNWWAM KPUCTANIOM B PaCTBOP U IHEPrUYHO NepeMeLli -
BaliTe pacTBOP AATYNKOM. UTO NPONCXOAMUT C COALPXMMbIM NPOBUPKN 1 KaK MEHSETCS €ro Tem-
nepatypa? l1aTo Ha KPMBOM 3aBUCMMOCTY TeMnepaTypbl OT BPEMEHWN COOTBETCTBYET KPUCTa-
nn3auum Kpuctanaorugparta.

Pe3ynbTaThl M3MEpPEHWIi/HABNIOAEHMI

Temnepartypa TeMnepatypa Ha ckonbko ypanock
Kpucrannoruapart patyp patyp nepeoxsiaanuTb
naaBneHus KpuCTannmsaumm
pacnnas
BbiBoOb!:

OTpasnTb MHAMBMAYANIBHOCTL TeMMepaTyp Pas/soXeHna y KaX4oro kpucraniorngpara.
KonmposbHble sonpocsl:

1. [aiiTe onpeaeneHne NOHATUIO «KPUCTANNOTUAPATY.

2. Bce nu kpuctannoruapatbl «NNaBsTCA» NPU HarpeBaHumu?

3. Bblumcnute maccosylo fonto 6e3BOLHON COMN B BbIAAHHOM BaM KpuUCTannorugpare.
4. 3adaHue 0na passumus YHKYUOHAbHOU 2pamomHocmu
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Fa3bl Takke cnocobHbl 06pa3oBbIBaTL rMApPaThl. HanpumMep, MeTaH 0bpa3yeT oueHb He-
ycToumebin ruapaT coctaBa 4CH4-23H,0. Mmapat BHEWHe HAaNOMWUHAET CHEr, OH MOXET ro-
peTb, Nerko pacnafaeTcs Ha BOAY W ra3 npu NOBbILEHUN TemnepaTypbl. [pu fobblye u TpaHc-
NOPTUPOBKE MPUPOLHOrO rasa ruAapaThl MOTYyT 3akymopueaTb Tpybbl. Mpeanoxute cnocob,
npefoTBpaLLaoLLUA 0bpa3oBaHMe TBEPAbIX TMAPATOB B Tpybax.

JonosHumenbHaa uHgpopmayua

Kpuctannol. Kpuctannorngpatsl: MeToamnyeckne ykazaHus k nabopatopHbiM paboTtam/
H. W. MudTtaxosa, T. H. lNeTposa, W. ®. PaxmaTynnnHa. KasaH. roc. TexHon. yH-T. — Ka3saHb,
2006. — 24 c.

lNMpakmuyeckasa paboma Ne 4.
«OnpedeneHue pH pacmsopos Kucsiom u wesioyeu»

Teopemuyeckasa 4acmeb

Tak Kak BOCbMUKNACCHUKM HA YPOKAX MATEMATUKK eWé He u3yyanu norapu@mbl, TO NPUX0-
AMTCA 0TKA3aTbCA OT BBEAEHWA NOHATUA «1orapudm». ITO MOXHO caenaTh B 11 knacce, nocne
TOrO KaK YYEHUKMN U3yyaT AAHHbIA MaTepuan.

Ha nepBoM 3Tane BOCbMUKAACCHWKAM CieAyeT 00bACHUTb, YTO BeMYMHA pH XapakTepusy-
€T, HaCKO/IbKO Cpeaa pacTBOpa KWCNas MAK LeoYHas. B yncTon Boae M B HEWTPANbHbLIX pac-
TBOpax 3HayeHue pH pasHO 7. B pactBopax kucnot pH meHbwe 7. Ecin pH HaxoauTca B MHTep-
Basie 5—7, To cpena pacTBopa CYMTaeTcs C1aboKUCIOTHOM, ecn pH MeHbLwe 5, TO CUAbHOKMC-
NIOTHOW: YEM CU/IbHEE KNCNOTA, TEM HUXKe 3HayeHue pH.

B pacTBOpax co WenoyHom cpenoit nokasatens pH 6onbwe 7. PacTtBop cuutaeTcs cnabo-
LLeno4YHbIM Npu pH oT 7 80 9 1 cunbHOLWeENnouHbIM Npy pH bonbue 9.

3HayeHns BOAOPOAHOro nokasartens (pH) BOAHbIX PACTBOPOB PACMPOCTPAHEHHbLIX BELLECTB
06bIYHO HaxopATcs B uHTepBane ot 1 go 13. MpubnnxeéHHO oueHNUTb pH PaCcTBOPOB MOXHO C
NOMOLLbI KNCIOTHO-OCHOBHbIX WHAMKATOPOB. [ns 6onee TOYHOrO W3MepeHWs BOLOPOAHOIO
nokasartens UCnosb3ylT npubopsl — pH-MeTpbI.

[lpakmuyeckaa 4yacmeb

Uenb pabomsi: chopmupoBaTth NpeacTapneHne o pH kak 0 XxapakTepucTnke KUCNOTHOCTH
cpenbl. BBeCTM accouMaTVBHYIO CBA3b MeXAy LUGPOBbIM 3HaYeHWeM PH M COOTBETCTBYIOLWLUM
aHaNoOroBbIM CUFHANOM: LLBETOM MHAMKATOpA.

MepeyeHb damyukos yugposol nabopamopuu: faTtymk pH.

JononHumenbHoe 060pydo8aHue: WTATUB C 3AXKMMOM, MATb XMMUYECKUX CTAKaHOB (25 mn),
npobupKu, NpombiBasika ¢ AUCTUNIMPOBAHHON BOJLON.

Mamepuansi u peakmussi: 0,1M pactsopbl HCI, HNO3, NaOH, Ca(OH), (HacbiweHHbIN pac-
TBOP), PACTBOPbI MHAUKATOPOB: NIAKMYCa, METUNOBOIrO OPaHXEeBOro, heHonhTanenmHa; yHuBep -

canbHas MHAMKaToOpHas bymara; punbTpoBasbHas bymara.
TexHuKka 6e3onacHocmu:

1. PaboTaTb B OuKax.

2. CobniopaTh Mepbl 6e30MaCHOCTM NpK paboTe Co Lienoyamu 1 pa3basaeHHbIMU KUCIOTAMM.

UyBCTBUTENbHbIA 3N1EMEHT AaTynka pH — CTEKNAHHLIA WAPUK B €ro HUXHen yactu. OH
OYEeHb XPYMKWIA, MOITOMY He CleflyeT KacaTbCa UM NI0ObIX TBEPAbIX NOBEPXHOCTEN U/ POHSAT.
JlaTumnK xenaTesbHO 3aKpennATb B WITATHBE.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. 3akpenuTe patumk pH B nanke wWraTBa. B nepBbi CTakaH HanelTe CONAHYIO KUCNOTY.
Morpy3uTte 31eKTPOA B PacTBOp, He MeHee yeM Ha 3 cM. Korpa nokasaHusa npubopa ctabunm-
3UPYIOTCS, 3annwWwuTe 3HayeHne pH B TabnuLy pe3ynbTaTos U3MepPEHN.
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2. PazpenuTte pacTBOp KMCIOTbI NO TPEM Npobupkam u L0obaBbTe K HUM MO 1—2 Kaniu UH-
AvkaTopa. 3anuwunTe HabnwaeHus.

3. HaHecuTe CTEKNAHHOW MANOYKOW KAMAK PacTBOPA HA YHMBEPCANbHYIO WHAMKATOPHYHO
bymary. 3anuwmnTte HabnoaeHus.

4. Manoyky npoTpute GUALTPOBANbHOW Bymaron.

5. TwarenbHO ONONOCHUTE AaTyumk pH U3 NPOMbIBANIKM HAA, CTaKaHYMKOM Ana cnumea. [1o-
BTOPUTE TOT XX€ IKCMEePUMEHT C APYrMMu pacteopamm (CHayana - ¢ NaOH, panee - ¢
Ca(OH),, noTom — € KMCNOTaMm, MOTOM - C BOAOMPOBOAHOI BOLOK).

6. Bo3bMuTe Npoby C HeM3BECTHbLIM PACTBOPOM W BbIACHUTE, Kakas B Hell cpefa. [na 3Toro
NCnbiTanTe €€, Kak COYTETE HYXHbIM, 3aNULWNTE, YTO HABNOAANMN W YTO U3 ITOFO ClesyeT.

Pe3ynbTaTbhl U3MEpeHUN/HabAAEHNUI

Boponpo-
WUccnepyeMblit pacTBop HCI HNO; BOAHas BO- NaOH Ca(OH):
aa
Cpepa KucnotHas Hentpans- OcHoOBHas
Has

3HayeHue pH no parunky

LiBeT nakmyca

LLBeT MeTWI0BOrO OPAHXEBOMO

LiBeT cheHONdTanenHa

LLBeT yHMBEPCANbHOrO MHAMKATOPA

BbisoObI:

YKa3zaTb, Kak MOXHO onpeAennTb Cpeay pacTeopa.

KoHmpobHble sonpocsi:

1. YTo obuwero B hopmynax BewecTs, AAKOWMX KUCNOTHYIO Cpeay?

2. Y70 0bUWero B popmynax Bew,ecTs, AAIOULMX OCHOBHYI cpeny?

3. 3adaHue 05 passumusa QyHKYUOHAbHOU 2pamomHocmu

PH KOXM 1 BONOC 340POBOMO YeNOBEKA COCTABNAET NPUMEPHO 5 (cMoTpw wkany). Ans Mbl-
TbA BONOC TaHA NCMONb3yeT HEUTPaNbHbIN WaMnyHb ¢ pH B npeaenax 6—8.
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Puc. 13. Wkana pH cpeasl
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Kakyto XuAKOCTb MOXET MCMONb30BaTh TaHA B KAYeCTBE OMOMACKMUBATENS BOMIOC NOC/NE Mbl-
TbSl FOIOBbI, €C/IN OHA XOYeT NOALEPKATh eCTeCTBeHHbI pH BoNOC?

1) AMCTUANMPOBAHHYIO BOAY.

2) [oxaesyto BoAy.

3) Cnabbin pacTBOP NULLEBOW COABI.
4) Cnabblii paCTBOP NMMOHHOIO COKa.

JlabopamopHbil onbim Ne 9.
«OnpedeneHue pH 8 pa3Hbix cpedax»

Teopemuyeckasa 4acmeb

B uncton BoAe v B HEMTPANbHbIX pacTBOpax 3HavyeHune pH pasHo 7,0. Ecnm n3-3a manbix
npumecen (B NepBeyl ovyepeab PACTBOPEHHOMO YrAeKMCNOro rasa v aMMuaka) B AUCTUAANPO -
BaHHOI BoAe B nabopatopuu pH mMoxeT konebatbca ot 6,0 Ao 8,0, To cpeny € 3TUM Ananaso-
HOM pH cunTatoT HemTpanbHOW. Yem meHbwe pH, TeM cpepa kucnee. pH KOHLEHTPUPOBAHHBIX
KUCNOT npuMepHo paseH —1. Yem pH bonble, TeM cpepa ocHOBHee. B KOHLLEHTPUPOBAHHBIX
pactBopax wenouen pH okono 14,0. B kucnotax 0,1 mons/n pH =~ 1,0, B wenoyax Ton xe
KOHUeHTpauuun pH = 13,0.

[lpakmuyeckaa 4acmeb

Lenb pabomer: chopmmupoBath npeacTaBieHme o wkane pH.

MepeyeHb damyukos yugpposoli nabopamopuu: patunk pH.

JononHumenbHoe 060pydosaHue: WTATUB C 3aXMMOM; NATb XUMUYECKMX CTakaHoB (25 mn);
NPOMbIBAJIKA.

Mamepuanbl u peakmusbl: yHUBEpPCaNbHas WHAWKATOpHas bymara, 0,1M pacTBOopbl X/J0pO-
Bogopoaa HCl v ruppokcupa Hatpua NaOH, BogonpoBogHas BOAa, COKW, MUHEpPanbHas BOAA,
PACTBOPbI CTUPA/IbHBIX MOPOLKOB, 3KCTPAKTbI Yasd M Koge.

TexHuKka 6e3onacHocmu:

1. PaboTaTb B OuKax.
2. CneumnanbHbie Mepbl 6e30MacHOCTM NpK paboTe CO Lienoyamu U pa3baBneHHbIMU KUC-
NoTaMu.

3. YyBCTBUTENbHBIA 3NEMEHT AaTunka pH — CTEKNAHHBIA WAPUK B €ro HUXHENR yacTu. OH
O4YeHb XPYMKUW, MOITOMY HE CnefyeT KacaTbCA UM /I0ObIX TBEPAbIX NMOBEPXHOCTEN UMW PO-
HATb.

MHCMPYKUUA K 8bINOJHEHUO:

1. 3akpenuTe aaTuuk pH B nanke wraTuBga.

2. B cTakaH HaneiTe CONAHYIO KNCIOTY.

3. Morpy3uTe 3N1eKTPOA B PaCTBOP, HE MeHee YeM Ha 3 cM. Koraa nokasaHus npubopa cTa-
OuUAn3NpyIoTCa, 3anuLnUTe 3HadeHne pH B OTYET.

4, TloMecTuTe B 3TOT PaCTBOP KYCOYEK YHWUBEPCANbHOW UHAMKATOPHOW bymaru u oueHuTe
3HauyeHue pH no ero okpacke. CpaBHUTe NoKa3aHUa JaTuMka pH 1 UHAMKATOPHON Bymaru.

5. TwaTtenbHO ONONOCHUTE CTakaH W AAaTyuK pH AMCTUANMPOBAHHON BOAOM W3 MPOMbIBANKM
W NorpysuTe ero B pacTBop ruapokcnaa Hatpua NaOH. 3anuwute 3HayeHue pH B pe3ynbTaThbl
n3mepeHnin. MomecTnTe B PacTBOP KYcouek WHAMKATOPHOW bymMaru 1 oueHWUTe 3HaueHue pH no
ero okpacke. CpaBHUTE NokasaHus.

6. MposeauTte n3mepeHus pH ocTaibHbIX PACTBOPOB.
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Pe3ynbTaThl M3MepeHWUN/HabNAEHNI

WUccnenyeMblit pacTBop 3HauyeHue pH no paTumky 3navenve pH no yuusepcans-
HOMY MHAUKATOPY
BbigoOb!:
OTpa3nTb BO3MOXHOCTM ONpefeeHNa KUCNOTHOCTM CPpeabl C MOMOLLbIO MHAMKATOPA M AaT-
ynka pH.

KoHmpoibHble 8onpocsi:

1. B KakoMm u3 mnccnepyemblix pacTBOPOB CaMaf BbICOKAA KOHLEHTpaLMs KUCNOTbI?

2. Kakue pacTBopbl, NpUMEHseMble B ObITY, UMEIOT LENOYHYI peakLuio cpeabl?

3. B kakux pactBopax 6/1u3Koe 3HaueHue BOLOPOLHOMO MokasaTens?

4. 3adaHus 0ns pazsumus YHKYUOHAbHOU 2pamomHocmu

1) MeTeocnyxba ropoaa 3acumkcuposana BbiNnafeHue AOXAEBbIX 0CafkoB ¢ pH = 2,5.
Kakyto okpacKky npuMyT W3BECTHbIE BAM UHAMKATOPbI B TAKOW LOXAEBON BOAE?

2) YyeHuK pewmnn uccnefoaTb PacTBOP CTUPANLHOMO NOPOLWKA C NOMOLLbI0 nakMyca. Of-
HaKO BbIOPaHHbIA MHAMKATOP HE3HAYMTENbHO U3MEHUN CBOK OKpackKy. Kak MHaye npoBepuTb,
Kakas cpefa B uccnefyeMom pacteope?

3) Kak byaet n3MeHATbCS 3HaueHWe pH HaCbILEHHOro BOAHOrO pacTBopa Yrnekucnoro ra-
3a npu HarpesaHuu? Movyemy?

4) X0351MKU LABHO MPUMETWUAN U UCNONb3YIT CBONCTBO CBEKONILHOrO OTBapa. Ytobsl bopuy,
ObiN APKO-KPACHbIM, B HErO Nepej OKOHYaHWeM Bapku A0DABNSIT HEMHOMO MULLEBON KUCIO0-
Tbl - YKCYCHOW UMM NUMOHHOW. LIBeT MeHAaeTcs bykBanbHO Ha rna3ax. ObbACHMTE 3TO ABNe-
Hue.

JemoHcmpayuoHHbIl 3KkcnepumeHm Ne 5.
«0OcHosaHus. Tennosol 3¢ppekm peakyuu 2udpoKcuda Hampus
C y2J/IeKuc/ibiM 2a30M»

Teopemuyeckasa 4acmeb

JlaHHbI OMBIT HArNAAHO LEMOHCTPUPYET XMUMUYECKNE CBOICTBA LLENOYEN U KUCIOTHBIX OK-
cnpoB. [lna ero npoBeAeHUs pekoMeHayeTca bpaTb Konby Takoro pamepa, Ytobbl AaTUMK TeEM -
nepatypbl, NPOXOASA Yepe3 pe3nHOBYI0 NMPobKy, kKacancs NopolKa rmapokcuaa HaTpus. Ans
COKpalLeHMs BpeMeHU NPOBEAEHUS OMbiTa Jyylle UCMONb30BaTh He FPaHybl TMAPOKCMAA Ha-
TpUA, a NOPOLLOK, T.e. HEOHXOAMMO NPeBAPUTENLHO PACTEPETD LLEOYb B CTYMKE.

Mpu NpoBeAEHUM OMbITA HA CTEHKAX KONObI KOHLEHCUPYETCA BOAa, KoTopas obpa3syeTca
COrNacHO YPaBHEHUIO peakLuu:

2NaOH + CO2 = Na2COs3 + H20 + Q
[Tpakmuyeckas Yacmb

Llenb pabomei: HarnAAHO Noka3aTb XUMUYECKME CBOWCTBA LLEOYEN U KNCOTHBIX OKCHU -
LOB.

MepeyeHb damyvukos yugdposoli nabopamopuu: LATYNK TemnepaTypbl MAATUHOBBIA, AATYMK
AaBNEHUS.

JononHumenbHoe 06opydosaHue: Konba Kpyrno40HHaA; pe3nHoBas Npobka C OTBEPCTMS -
MW LNA LATYMKOB TemnepaTypbl U AaBneHws; annapaT Kunna wav npubop KupiowknHa, 3aps-
KEHHbI peareHTamu AN noayyeHus yraekucnoro rasa.
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Mamepuanbl u peakmusbi: TWAPOKCUA, HATPUA, conaHaa kucnota (1:2), KyCouku mpamopa.
TexHuKa 6e3onacHocmu:

1. He ponyckante nonagaHus WeI04Yn Ha KOXY U OZeXAY.

2. lMpun u3menbyeHMM rUAPOKCMAA HATPWUA HALEHbTE 3aWWTHbIE MepyaTKM W MNPOBOAUTE
ONbIT B BbITAXXHOM LWKADY.

O6bpamume sHUMaHue! B LaHHOM OMbiTe HeNb3s UCNOJIb30BaTb NJIOCKOLOHHbIE U KOHUYe-
CKue Konbol!

MHCMPYKUUA K BbINOJIHEHUIK):

1. KpyrnofoHHylo Konby 3anofiHWTe yrnekucabiM ra3oMm M3 annapata Kuna wnu npubopa
KuptowkuHa.

2. TonHOTY 3aN0NHEHMS NPOKOHTPONMPYUTE NPU MOMOLLM rOpALLEN NyYMHbl. B HanonHeH-
HYI0 Fa3oM Koby BbICTPO HACbIMbTE MNOPOLIOK FMMAPOKCUAA HATpus (Ha konby émkocTbio 0,5 N
cnenyet B33Tb 0kon0 10 r NaOH) 1 repmMeTUyHO 3aKpoiiTe NPOOKOM C AaTYnKaMU.

3. HauHuTe u3mMepeHus u HabnwaanTe, Kak B TeueHMe 2—3 MUHYT U3MEHAIOTCA 3HAYEHUS
TemnepaTtypbl U faBneHus (unn obbEma) B konbe-peakTope.

Pe3ynbTaThl HabOAEHWIA

HauyanbHble noka3aHus KoHeyHble noka3aHus

HasneHne

TemnepaTypa

BbigoOsbi:

YKa3zaTb, Kakme Npu3HaKW YKa3blBAKOT HA NPOTeKaHMe peakLuu.

KoHmpoibHble sonpocsi:

1. Kakas peakuus npotekaeT B konbe? CoctaBbTe €€ ypaBHeHME peakLuu.

2. Yt0 MOXHO cKka3aTb O Tensom 3ddekTe AaHHOW peakuun? Kakne namepeHuns no3pona-
0T BaM CAenaTb TAKOW BbIBOA,?

3. Kak n3meHseTca AasneHue (Mnu obbém) rasa B npouecce peakuuu? MpeanoxunTe obb-
ACHEeHWe HabnagaeMoMy SBIEHUIO.

JlabopamopHbiil onbim Ne 10.
«OcHosaHusA. Peakyusa HeUimpasusayuu»

Teopemuyeckasa 4acmeb

Mpu NpUAMBaHUK K PACTBOPY LLENOYN pacTBopa KucaoTel pH byaeT cHuxatbes. Mpu pas-
HOMEPHOM MPWINBAHUKM PACTBOPA MOXHO A006MUTHLCA XOpowero rpaduyeckoro usobpaxeHus
KPMBOW TUTPOBAHMA CUIBHOrO OCHOBAHMA CMIbHOW KUCNOTOW. Ha rpaduke BUAEH CKAYOK TU-
TpoBaHus, Korga pH pacTeopa 3a KopoTkoe BpeMa (npu A06aBneHnn HebONbLWOro KoanyecTsa
KUCNOTbl) U3MEHAETCA 3HAYUTENbHO.

Mpu Hannuum y unudpoBon nabopaTopun dyHKLUN BBELEHUS OTAENbHbIX TOYEK MOXHO Npu-
0aBNATb B CTakaH MOPLUM CONAHOW KMCIOTbI onpesenéHHoOro obbéma 1 BblYMCASTL pH nony-
YeHHOro pacTeopa.

[lpakmuyeckasa 4yacmeb

Lenb pabomsi: u3yynTb M3MeHeHUa pH npu HedTpanusaumyu pacTBopa CUAbHOMO OCHOBA-
HWUS CUILHOW KUCNOTOMN.
MepeyeHb damyukos yugposol nabopamopuu: gatynk pH.

JononHumesnbHoe 060py0osaHue: CTakaH XMMuyeckni Ha 150 mn; biopeTka Ha 25—50 mn;

MarHuTHaA MewWanka, pe3uHoBas rpywa; nuneTtka Ha 20 MA; WTaTUB A8 3N1€KTPOAOB; WTATUB
nabopaTopHbIN.
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Mamepuanbl u peakmusbl: LUCTUANNPOBAHHAA BOAQ;
conaHas kucnota, 0,1M pacteop; 0,1M pacTBopa rmapok-
cnaa Hatpus; 1%-Holn pacTeop heHondTanenHa.

TexHuka 6e3onacHocmu:

1. PacTBOPbI CUILHOW KUCNOTbI W WLEN0YN — epkue pe-
wectea. Mpu pabote ¢ HAMK HeobxoanMMO cobnaaTh
OCTOPOXHOCTb.

2. OcobeHHo cnepyeT bepeyb rnasal

MHCMPYKUUA K 8bINOJIHEHUIO

1. Mpu nomMoLLM Pe3MHOBOW FPyWM HANOJHUTE MUNET-
ky 0,1 M pacTBOpOM ruapokcuaa HaTpua.

2. B cTakaH nepenenTe OTMEpeHHbLIN 00BEM pacTBopa
wenoum (10 mn). Mpunente B cTakaH 20 MA AUCTUAANPO-
BaHHOW BoAbl. OCTOPOXHO OMYCTUTE B CTaKAH MArHWUTHbIW
AKOPb.

3. MomecTuTe CTakaH Ha pabouy MNOBEPXHOCTb Mar-
HUTHOM MeLanku. Bknounte Mewanky u OCTOPOXHO, YTO-
Obl He pa3buTb 3NEKTPOA, ONYCTUTE €ro B CTakaH C PacTBO-
pom wenouu (puc. 14). Puc. 14. YcTaHoBKa A1 KUCIOTHO-

4. 3akpenuTe 3/1E€KTPOA, B WTATUBE. AKOPb MEWANKN  OCHOBHOTO TUTPOBaHUA: 1 — Bio-
He AO0/MKeH KacaTbCA 3NekTpoaa. HauHuTe 3anncb u3mMepe-  petka, 2 — WTaTUB AN 3aKpenie-
HUWA, BOXAUTECH, NMOKA MOKA3aHMA 3NEKTPOL4A CTAHYT CTa-  HuA jartumka pH; 3 — patumk pH;
GunbHbIMU. MpubasbTe K pacTBopy 2—3 Kanau pactsopa 4 — AKOPb MarHWTHOM MeWanku,
deHondTanemHa. 5 — MarHuMTHaA Mewwanka

5. Mpunueante ¢ oanHakoBoW ckopocTbio 0,1 M pac-

TBOP X0POBOAOPOAA B CTAKaH C PAaCTBOPOM LLE/IOUN.

6. O6bpamume BHUMGHUE, YTO NPN NPUBAMXEHUN TOUKM HeMTpanu3aumun (korga byaet npu-
NINTO NpUMepHO 9,5 Mn pacTBopa KMCNOTbI) PACTBOP KMCAOThl A0baBAANTE NO KanaaM.

7. B MOMeHT obecLiBeunBaHNA OKpackn eHondTanenHa AOCTUTaeTCA TOYKA HEMTpanu3a-
umun. pH pacTBopa B 3TOW TOYKe paBeH 7.

8. MpunenTe ewe HECKONLKO MUMIMAUTPOB PACTBOPA KNCNOTLI B CTaKaH.

Pe3ynbTaThl U3MEpeHWA/HabNAEHWIA

= W

ot

PactBop nocne
pob6aBneHuna
M36bITKa KUCNOTbI

MUcxopHblit pacTBop PacTtBop B Touke
wesioumn 3KBMBaNEHTHOCTH

3HayeHue pH

LiBeT dpeHoNdTanenHa

BbiBoObI:

Ykasatb, Kak MOXHO ONpeAenuTb TOYKY IKBMBAIGHTHOCTN (KOrAa LWesoyYb NOAHOCTLI BCTY-
nnia B peakL o C KNCIOTOW).
KonmposbHble sonpocsl:

1. ObbACHWUTE, Kak U MOYEeMy U3MEHSETCA 3HaYeHue pH pacTBopa Npu TUTPOBAHUN CUbHO-
ro OCHOBAHUA CUILHOW KMCNOTOWN.

2. MoXHO M ncnonb3osaTh BMeCTO heHondTanenHa pacTBop METUNOPaHXaA?

3. I'IepeqmcnvlTe Knaccbl BeWwecCTB, C KOTOPbIMKU pPearnpyroT HepacTBOpnUMbIE B BOAE OCHO-
BaHUA U LLEJTOYM. anBe,ﬂ,MTe MPUMEPHBI. HasosuTe MPU3HAKK peaKuMﬁ.
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JonosHumenbHaa uHgpopmayus

CycneHHukosa B.M, Kucenesa E. K. PykoBOACTBO MO NMPWUrOTOBAEHMIO TUTPOBAHHBIX pac-
TBOpPOB. — JI.: Xumua, 1967. — 139 c.

JeMoHcmpayuoHHbIl 3kcnepumeHm Ne 6.
«TemMnepamypa nnasjieHusa seuw,ecms C pasHbiMU mMunamu
KpucmasiludecKux pewémok»

Teopemuyeckasa 4acmeb

BewecTBa € pas3HbIMKU TUNAMKU KPUCTANINYECKMX PELETOK PA3NMYaOTCS MO GU3NYECKUM W
XUMUYeCKMM cBOMCTBaM. Ecnm B y3nax Boobpaxaemol peléTKM HaxXxoAATCs MONEKYbl, Takas
peweéTka Ha3biBAeTCA MoieKyaspHoU. CBA3M MexAy Monekynamu ciabbie, N03TOMY MOseKy-
NApHble COAMHEHMA NIerKO MAABATCA W KUNAT, paCTBOPAIOTCA B pa3HbIX pacTBopuTenax. Mpu-
Mepbl BeLeCTB C MONeKkynapHoi pewétkon: soga H20, nog Iz, yrnekucnbin raz CO2 n ap. Mox-
HO YTBEPXAATb, YTO €CNN BEL,ECTBO NPV KOMHATHOW TemnepaType ra3 uiv XuakocTb, TO B
TBEPAOM COCTOSSHUM OHO UMEET MONEKYNIAPHYIO KPUCTATMYECKYIO PELLETKY.

ATOMBI MOTYT COEAMHATLCS APYr C APYroM KOBAEHTHBIMMU CBA3AMM, HO NpPK 3TOM He obpa-
30BblBaTb OTAE/bHbIX MOAeKy/. [MepBbid aTOM CBA3aH CO BTOPbIM, BTOPOW — C TPETbUM U T.A.
B pe3ynbTaTe BeCb KPUCTANN OKA3bIBAETCS MOCTPOEHHbIM U3 AaTOMOB, CBA3AHHbIX APYr C APYrom
NPOYHbIMW KOBAZIEHTHbIMU CBA3AMM. Takaa pewwéTKa Ha3bIBAETCA aTOMHON. TaKyl PeleéTky 06-
pasyeT anmas, rpadut, okeug kpemHusa (IV) SiO2 n ap. Temnepatypa nnasneHna Takux BelLecTs
BbICOKA. OHUM OYEHb YCTONUMBbLI, MPAKTUYECKM HU B YEM He PACTBOPAIOTCA U C TPYAOM BCTynakT
B XMMUYeCcKune peakumu.

Ecnu BewecTBo 0bpa3yeT NOHHbIE CBA3M, TO B y31aX KPUCTAIMYECKON PELIETKM HaX0aATCA
WOHbI. MeXay HUMMW LeWCTBYIOT 31eKTpoCcTaTuyeckmne (KyOHOBCKWE) CUAbI, T. €. OHU MPUTATU-
BAKOTCA APYr K APYry KaK 3apsXeHHble yacTuubl. Takas KpucTannnyeckas pewéeTka Ha3blBaeTCA
WOHHO, €é 0bpasylT conu, Hanpumep: xnopua HaTpua NaCl, hbTopua kanua KF, wenouun, Ha-
npumep: ruapokcng Hatpua NaOH, rugpokcnp kanus KOH v ap.

3apAXeHHbIe YacTULbl B BOOOPaXaeMbiX y371aX MOHHOW KPUCTANNUYECKON PeléTKU npak-
TUYECKN HENOABWMXHbI. [103TOMY TBEPAbIE MOHHbIE KPUCTaN/Ibl He MPOBOAAT INEKTPUYECKNN
ToK. OlHaKO B pacnnaBe camMu MOHbI CTAHOBATCA NOABVXHbIMU, N pacnnaB npuobpeTaeT anek-
TPOMPOBOAHOCTb. bBONbWMHCTBO MOHHBIX COEAMHEHUW PACTBOPUMO B BOAE. TemmepaTypbl
NNABNEHNA U KMNEHNSA BELLECTB C MOHHOW KPUCTANNNYECKOW PELLETKON LOCTATOYHO BbICOKY.

B xome HacToAwero onbiTa NpeanosiaraeTcs M3IMepeHue Temnepatyp NaaBNeHUSs MOeKy-
napHoro coegnHenns — sogbl (0 °C) m noHHoro — rugpokcuaa Hatpua (323 °C). 3Has cBoW-
CTBA BELLECTBA, MOXHO C LOCTATOYHOW TOYHOCTbIO MPEANONOKMTb HANUME TON UK UHOW KPU-
CTaNINYECKOW PeETKN.

[lpakmuyeckaa 4yacmeb

Lenb pabomsbl: CpaBHUTb TEMNEPATYPbl NABIEHNSA BELWLECTB C MOJIEKYNAPHOW 1 MOHHOW
KPUCTANNNYECKUMUN peLETKAMMN.

MepevyeHb damyvukos yugposol nabopamopuu: [ATYMK TeMmepaTypbl NAATUHOBbIA; AATYNK
TemnepaTypbl TEPMONAPHbIN.

JonosHumenbHoe 060pydosaHue: CTakaH C BOAOMW U KycouKamiy NbAa; Npobupka AeMoH-
CTpaLMOHHAA;, CMMPTOBKA.

Mamepuanbl u peakmusbl: TUAPOKCUA HATPUA KPUCTANNNYECKUIA.

TexHuka 6e3onacHocmu:

1. Cobniopaiite npasuna paboTsl Co wenoyamu. LLlenodus Ana nnasneHna fomxHa bbiTh Cy-
XOMW.
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2. Tlpn LeMOHCTpaLNM HaZeHbTe 3aLWMUTHbLIE OYKN.

3. BbicOKkOTeMMepaTypHbI AATYMK MOC/IE U3BIEYEHMS U3 PACNNABIEHHOW LLEN0YN ONyCTM-
Te Ha HECKO/IbKO MUHYT B BOAY M 3aT€M NPOMOUTE BOAOM.

MHCMPYKUUA K BbINOJIHEHUK):

1. B BOAy CO NbAOM, HaX0AAWYKCA B CTaKaHe, NOMECTUTE HWU3KOTEMNEPATYPHbIN AATYKK.
OTmMeTbTe, YTO TEMNepaTypa CMeCu bAa 1 BOAblI CO BPEMEHEM OCTAETCA NOCTOAHHOW, XOTA
00bEM NbAa yMeHbLIAETCA.

2. B npobupky nomecTuTe KyCOYKM rMAPOKCMAA HATPUS U OCTOPOXHO HArpeiiTe B NaaMeHu
CNMPTOBKN. Koraa HayHETCS nnaBneHWe LeNoyu, onycTuTe B pacniaB BbiCOKOTEMMEPATYPHbIN
Aatynk. OTMeTbTe 3HAYEHMe TemnepaTypbl, NIPX KOTOPON HoNbLAS YACTb LWET0YM PACNNABUTCS.

Pe3ynbTaTbhl U3MEpeHUN/HabNAEHNUI

o | Moemewe | o | Twnpewenan | eneenee
1 Boaa
2 IMApoKCUL HaTpuA

Bbi80ObI:

OTpa3I/ITI: 3aBNCUMOCTb q)I/I3I/IHECKI/IX CBOWCTB BeLLECTB OT TUNa KPUCTANINYECKUX PeLIETOK.
HOHmPOJ'Ibele 80oNpockI:

1. Kak MOXHO 0OBACHWTb, YTO BOAA W MMAPOKCUA HATPUA CYLLECTBEHHO PA3TANYATCA MO
TemnepaTypam naasneHua?

2. Kakue yacTuubl HAXOAATCA B BOODpaXkaeMbiX y3i1ax KPUCTaNIMYECKON PeLETKN NbAa,
r’MAPOKCMAA HaTpua?

JlabopamopHbil onbim Ne 11.
OnpedesieHue KUC10mHOCMU NOY8bI

Teopemuyeckasa 4acmeb

OnpepeneHne KNCAOTHOCTY NOYB OTHOCUTCA K YMCY Hanbosee pacnpoCTpaHEHHbIX aHann -
30B B pacTteHuneBoacTee. CyliecTByeT MHOXECTBO METOLOB aHanM3a KMCIOTHOCTM MoyB. Hau-
bonee npocTenwnii MeTon - onpeaeneHne pH coneBon BbITAXKNA. B KauecTBe coneBoil Bbl-
TSXKM MCNOAb3YoT 1M pacTBop Xnopuaa Kanus.

Mo cTeneHn KUCAOTHOCTH, onpep.enﬂeMon B CONEBOM BbITAXKE, MOYBbl AE/IATCA HA Pa3HbIE
TUMbI.

Tun noysbl 3HaueHus pH
OyeHb CUNBHO KuCnble MeHee 4
CunbHO Kucnble 4 1—4,5
CpegnHe kucnble 4.6—5,0
Cnabo kucnvle 5,1—5,5
bnuskne K HelTPanbHbLIM 5,6—6,0
HenTpanbHble bonee 6

PacTeHus MPOABNAT PA3NNYHYIO YYBCTBUTENBHOCTD K KUCION U LLEeNOYHON cpene. ﬂ,EI'IpEC—
CuAa pOCTOBbLIX MPOLLECCOB Ha6ﬂ}0ﬂ,aETCﬂ npu pH Huxe 5 n Boiwe 8. ONTUMaNbHOE 3HaYyeHue pH
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L5 BblPALLMBAHMA PXW, NIONKUHA, KapTodens, rpeunxu - 5,5, a and ropoxa, Kykypy3ssl, nwe-
Huubl - 6,0 —7,0.

[MOBbILWEHHAA KWCAOTHOCTb WAW LLENOYHOCTb MOYBLI HapyllaeT (GuU3N0a0rmyeckoe paBHO-
BeCMe B MOYBEHHOM PACTBOPE, YXYALAeT NUTaHWe pacTeHun. MMoBblleHNE KOHLEHTPALUMN NO-
HOB BOAOPOAA CHMXAET MOCTyN/eHNe B paCcTeHUs Kanua, KanbLma, marius, dpocdopa.

[lpakmuyeckaa 4yacmeo

Lenb pabomel: n3meHeHne pH nousbl.

MepeyeHb damyukos yugpposol nabopamopuu: patymk pH.

JononHumenbHoe obopydosaHue: MepHas konba - 250 Mn; unnanHap mepHbiii - 100 ma.

Mamepuanbl u peakmusbi: PacTBOp xaopuaa kanuma - 1M.

TexHuka 6e3onacHocmu: cobnoaatbh npasuna paboTbl C INEKTPUYECKUMU NpnUbopamu.

MHcmpyKyuA K 8bINOJIHEHUI:

Obpa3eL, NOYBbI B BO3AYLIHO-CYyXOM COCTOSHUM U3MeNbyatoT (Mpu HeobxoLMMoCTH npocen-
BAKOT yepe3 cuTo). B3gewwnBaoT npoby nousbl Maccoit 30 r 1 NOMeLWaT B KOHUYECKYIO KONby.
C nomMowblo MEPHOrO LUAMHAPA 0TMepPAOT 75 Ma 1M pacTBopa X10puaa Kanus u npuameaiT B
konby. MoyBy C paCTBOPOM MepeMeLinBalT B TeYeHMe 1 MUHYTLI. B nonyyeHHyt cycneH3nio
ONyCKAT AaTunk pH 1 Yepe3 MUHYTY 3anNKUCbIBAtOT 3HA4YeHne pH.

MonydyeHHble AaHHbIE 3aHOCAT B TabAuLy U onpeAensoT TUM NOYBbI.

Pe3ynbTaTbl U3MEpeHUN/HAbAAEHNUI

Mpo6a nousbl 3HaueHue pH Tun nousbl

Mpoba Nel
Mpoba Ne ...

Bbigoobi:

Yka3aTb TN MOYBbI, B3STON A/14 aHa/M3a.

KoHmposibHble Bonpochi:

1. Kakne BewwecTBa MOXHO MCMONb30BATh, YTOObI CHU3UTb KUCNOTHOCTb MOYBbI?

2. Kakne BewecTea HeOOXOAMMO BHECTW B MOYBY, YTOObI MOBLICUTb €€ KMCNOTHOCTb?

JonosHumenbHas uHgpopmayus

MpakTUKyM No arpoxumuin: yyeb. nocobue.- 2-e u3g. nepepab. u gon./Mon pen. akagemu-
ka PACXH B. I. MuHeesa. — M.: U3p-8o MI'Y, 2001. — 689 c.

9 Knacc

JeMoHcmpayuoHHbIl 3kcnepumeHm Ne 1.
«Tennosoli 3¢ppekm pacmsopeHusa seujecms 8 sode»

Teopemuyeckasa 4acmeo

PacTBOpeHMe BewecTB NpefcTaBnseT cobon COXKHOE BU3NKO-XMMUYECKOe ABNEHME, 3a-
BUCSALLEE OT NPUPOAbI PACTBOPEHHOIO BELLECTBA U PACTBOPUTENA, OT TEMMEPATYPbl U KOHLEH -
Tpauuu obpasyrolLerocs pacTeopa.

Mpn pacTBOPEHNM KPUCTANNNYECKMX BELLECTB B BOAE NPONCXOAAT TPW OCHOBHBIX MpoLecca.

1. Pa3pyleHune KpUCTANNINYECKON PELLETKI PAaCcTBOPSEMOroO BELLECTBA — IHAOTEPMUYE-
CKUW npouecc.

2. TwapaTaums, T.e. B3aMMOAENCTBME YacTUL, (MOHOB UNU MONIEKYN) PACTBOPSEMOrO BelLe-
CTBA C MOJIEKYNlaMU BOAbI — 3K30TepMUYECKUI npouecc.

3. TMepeHOC rMApPATUPOBAHHbBIX YACTUL, OT FPaHULLbl KPUCTANN—pPaCTBOP B 0OWMIA 06BbEM
pacTBOpa, 3TOT NPOLECC He COMPOBOXAAETCA HU BbIAENEHNEM, HU NOMIOWEHNEM TENNOTbI.
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B 3aBMCMMOCTM OT TOro, Tena0BoM 3(HeKT Kakoro U3 ABYX NMPOLLECCOB (pa3pylweHune Kpu-
CTanna uaM rugpataunma yactuu) npeobnagaet, obwmuin Tennosoi 3hdekT PacTBOPEHUS MOXET
ObITb BE/INYNHOW NMONOKUTENLHON UM OTPULLATENLHON.

[Ipakmuyeckaa Yyacmeb

Llenb pa6omsi: onpeaenuTb Tens0BON 3GeKT PacTBOPEHNS CEPHON KUCIOTbI, MMAPOKCHAA
HaTPMA ¥ HUTPATA AMMOHMUS.

[MepeyeHb damyvukos yugposol nabopamopuu: JATYMK TemMnepaTypbl MAATUHOBbLIN.

JononHumenbHoe obopydosaHue: ctakaH Ha 150 Mn - 3 WT.; CTeKNAHHAA Nanoyka; Npo-
MbIB/IKQ; MepHasA Npobumpka; wnatenb - 2 WT.

Mamepuanbl u peakmusbl: cepHaa Kucnota (KOHL.); TMAPOKCUL HATPUA KPUCTANTMYECKUN,
HUTPAT AMMOHMWA.

TexHuka 6e3onacHocmu:

1. CepHas KMCNOTa U MMAPOKCUA HATPUA SBNAIOTCA arpecCMBHbIMK BewecTBamu. Heobxo-
AVMO OCTeperaTbCs UX NONaZaHuA Ha KOXY U O4eXAY.

2. bepeyb rnazal
3. HeobxoanMO MOMHWUTL NPaBUIO pa3BefeHUs KUCNOT.
4. Ha paboyem mecTe LOMKHbI ObITh HeATpaNM3ylOWMe CPeacTBa: 2%-Hble PacTBOPbI M-

ApokapboHaTa HaTpus U YKCYCHOW KUC/IOTbI.
MHCMpyKYUS K BbINOJIHEHUI):

1. B nepBbiti cTakaH HanenTe 50 Ma BOAbI.
2. Cnomolblo faTymka onpepennTe eé Temneparypy.

3. OtmepbTe 10 MN KOHLEHTPUPOBAHHOW CEPHON KMCNOTbI U MeAJIEHHO, NPY NepeMeLnBa -
HUM PacTBOPA CTEKNSHHOW NaJIOYKOW BAMBANTE CEPHYI KUCIOTy. Obpamume BHUMAHUE HA MO-
PALOK CMELMNBAHMA BOAbI U cepHOW kucnoTol! Cnegute 3a N3MeHeHMeM TeMnepaTypbl NpW pac-
TBOPEHWUM KNCNOTbl. Hanbonee BbICOKOE MOKa3aHWe TemMnepaTypbl 3aHecuTe B Tabauuy. JaTumnk
TWaTeNbHO NPOMONTE BOAOMN.

4, Bo BTOpOW CTakaH MOMeCTUTe 0KONO 8 I TBEPAOro NOPOLKA MMAPOKCMAA HATPUS U BNEN-
Te 50 Mn Bogbl. OnycTUTE AATYMK TeMnepaTypbl U nepeMewwanTe pacteop. OTMeTbTe CaMoe Bbl-
COKO€ 3HayeHMe TeMnepaTypbl. TWaTeNbHO MPOMONTE AATYMK BOLOW.

5. B TpeTuit cTakaH HaceinbTe 15 I MENKOKPUCTANNNYECKOrO HATPATa aMMOHMSA U NpuneiiTe
50 M1 BoAbl. ONyCTUTE AATYMK TEMMEPATYpbl U OLICTPO nepemelwanTe pacteop. Hanbonee Hu3-
KOe 3HauYeHMe TeMnepaTypbl 3aHECHUTe B TabNULLY.

Pe3ynbTaThl M3MEpPEHWIi/HABNIOAEHWI

Uccnepnyemas Anctunanpo-
cuctema BaHHas Boga | BOAa + H.S0. | Bopa + NaOH | Bopa + NH.NO:

Temnepatypa, °C

BbiBoObI:

OTpasuTb, Kakoil TennoBon 3 heKkT npeobnasaeT Npu PacTBOPEHUN B BOAE CEPHOW KUCI0-
Tbl, HUTPATA AMMOHWUA, TMAPOKCUAA HATPUS.

KonmponbHble sonpocsl:

1. ObbACHWTE, NOYEMY NMpPU PACTBOPEHUN OAHMX BELLECTB B BOAE BbIAENAETCA TENNOTA,
APYyrnx — noraowaeTcs.

2. Mpepnonoxute TenaoBon 3PGeKT npoLecca pacTBOPeHMs B BOAE TMAPOKCUAA KaNus.
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lNMpakmuyeckaa paboma Ne 1.
JneKmposiumsl U He3/1eKmpoaumel

Teopemuyeckasa 4acmeb

Mpn pacTBOPEHWM B BOLE MOHHbIX COEAMHEHUWN MONAPHbIE MONEKYNbl BOAbI OKPYXaKT
(ConbBATUPYIOT) 3apAXKEHHbIE MOHbI, MePeBOAA UX B PacTBOP. MonekynapHbie CoeanHEHNS
COMbBATUPYIOTCA, HO HE pacnafaloTCA Ha MOHBI. B nepBOM C/iyyae pacTBOpP NPOBOAUT 3NEKTPYU -
YeCKWUM TOK, BO BTOPOM HeT.

Onpefenntb NPUHAANEXHOCTb BeLLecTBa WM PaCcTBOPA BELLECTBA K 3MEKTPOAUTAM MOXHO
Npy NOMOLLM U3MEPEeHUA 31eKTPONPOBOLHOCTU. ECM 3NeKTpoNpoBOAHOCTL BeANKA, TO UCCe-
AYEMbIA 0ObEKT — 3NeKTPONUT. ECnu 3HauyeHne 3nekTponpoBOLHOCTM MeHblwe 20 MKCM/cM,
TO 3TO HEe3/IeKTPONUT.

[Ipakmuyeckaa Yyacmeb

Lenb pabomsl: onpefennTb NPUHAANEXHOCTb BELLECTB, CMECEN BELLECTB W PACcTBOPOB Be-
LWEeCTB K 3NE€KTPO/INTAM U HEINEKTPONMUTAM.

MepeyeHb damyukos yugposol nabopamopuu: AATYNK 3NeKTPONPOBOLHOCTH.

JlononHumenbHoe 060pydosaHue: cTakaHbl Ha 50 M1, WTATUB C 3aKUMOM; MPOMbIBAJIKA.

Mamepuanbl u peakmusbl: [UCTUAAMPOBAHHASA BOAA; No 20 MA 3TUNOBOrO CnupTa, beH3u-
Ha, KepoCuHa;, 5%-Horo pacteopa caxapo3sbl, pactsopa cnupta (1:1), 5%-Horo pactsopa xno-
puga Hatpus, 5%-Horo pactBopa X/JIOpOBOLOPOAA; 5%-HOro pacTBOpa rMApoKCMAa HaTpus,
noBapeHHas conb (TBEépaasn), caxap (TBEpAbIN).

TexHuKka 6e3onacHocmu:

Mpu paboTe C rOprOYUMM KXUAKOCTAMU (CNUPT, OEH3NH, KEPOCWUH) BOANU3N HE AOMKHO ObITb
OTKPBITOTO OFHS.

MHCMPYKUUS K 8bINOJIHEHUIO:

1. B cTakaH NOMeCTUTEe NOBAPEHHYIO COMb U OMYCTUTE B CTAKaH AATYMK 3NEKTPONPOBOAHO -

cTn. NpOBOANT N CONb INEKTPUYECKUI TOK?
2. AHanoruyHbole LencTena nNposeauTe C Caxapo3ou.

3. B ctakaH HanenTte 20 Mn uccnepyeMoro pactsopa.

4, OnycTuTe B HEro AaTyMK 31eKTPOMNpPOBOAHOCTMU, 3aKpennéHHbIN B Nnanke wraTuea. Ha-
bnopanTe 3a U3MEHEHWEM 3HAYEHWA 3N1eKTPONPOBOAHOCTU. Korpa nokasaHus gaTyvka nepe-
CTaHYT M3MEHATbCA, 3aMULINTE ero 3HauYeHue B TabaunLy.

5. O6bpamume sHUMaHue! [laTuMk mocne KaXAOro OnbiTa TLWATEbHO NMPOMbIBAETCA BOLOM.

6. 3aTem AaTuyuK OMyCTUTe B CNeAYILWMIA pacTBOP. AHANOrNYHbIe AENCTBIUA NPOAENanTe Co
BCEMU pacTBOpaMM.

Pe3ynbTaThl M3MEPEHUN

Ne HasBaHue BellecTBa, 3HayeHune 3/1eKTPONpoBOAHOCTH, dneKkTponut
onbiTa pacrBopa MKCM/cM NN HEINEKTPONUT

1

2

KonmponbHble sonpocsl:

1. O6pau1,am BHUMaHWNE, YTO HN AUCTUNNNPOBAHHAA BOAA, HU TBépﬂ,aﬂ CONb HE NpOoBOAAT
JNIEKTPUYECKOro TOKA. TeM He MeHee pacTBop Coqin B BOAE NMPOBOANT 3}'|€KT|3VILI€CKVII7I TOK. JTO
3Ha4YNUT, YTO B PaCTBOPE OTKYAA-TO NMOABNAOTCA NOABUXHbIE 3apAbl. Mog 370 H&6J'IIO,D,€HVI€
BBOAAT onpeneneHne 3/1eKTponnta n MexaHnsm 3}'IeKTp0}'IVITVILI€CKOI7I anccoumnaumn.
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2. Bcerpa nu BoAHble pacTBOpPbI BELWECTB MPOBOAAT 3/7e€KTPUYECKMN Tok? He Bceraa, T. e.
HeKOTOpble BELL,eCTBa He AAlOT MOHOB NPW PACTBOPEHUN. ITO - BELLECTBA C MOJIEKYNSPHON
KPUCTANINYECKOMN PELUETKON.

3. 3a0aHus 015 nodzomosKu Kk T'MA, BIP

A) K xopowo pacTBOPUMbIM 31€KTPOANTAM OTHOCATCH:
1) ruppokcug bapus;
2) dhocdat marHums;
3) cynbua meau(ll);
4) kapboHaT KanbLus.
b) dnekTpnyeCckMn TOK NMPOBOAMT:
1) pacTBOp 3TUNOBOIO CNMPTA,;
2) pacTBOpP rULLEPUHA;
3) pacTBOp F/IHOKO3bI;

4) pacTBOp rMAPOKCMAA KaNbLuA.

JononHumenbHaa uHpopmayus

HeopraHuyeckas xumua: B 3 T./ Mop pea. 10. [. Tpetbakosa. T. 1. ®u3nko-xmmuyeckune
OCHOBbl HEOPraHMYECKOW XUMWUU: YYebHWK ANs CTyd. Bbicw. yyeb. 3aBeseHun/M. E. Tamm,
t0. [. TpeTbakoB. — M.: M3paTenbckuit LeHTp «Akagemus», 2004. — 240 c.

JlabopamopHbIt onbim Ne 1
«BauaHue pacmsopumena Ha duccoyuayuro»

Teopemuyeckasa 4acmeb

Bo MHOrMx xnopuaax nepexofHbiX MeTansoB CBA3M MMEIOT B 3HAUMTENbHOW Mepe KoBa-
NEHTHBIN XapakTep. ManononspHbie pacTBOPUTENN (CMUPT WAM ALLETOH) COMbBATUPYIOT MoOJe-
Kynbl UenukoM. Mpu AobaBneHWM BOAbI OHA CO/MbBATUPYET WOHbI, Bbi3biBAS INEKTPONUTUYE -
CKyl0 auccounaumio. LiBeT pacTeopa npu 3TOM U3MEHSETCS, a 31eKTPONPOBOAHOCTb PE3KO
BO3pacTaeT.

Mpakmuyeckas 4acme

Lienb pa6omsi: chopMmpoBaTh NPeACTaBEHNE O POAY PACTBOPUTENS B INEKTPOAUTUYE -

CKOW gmccoumaumm.
MepeyeHb damyukos yugposol nabopamopuu: LATYMK INEKTPOMPOBOAHOCTH.

JlononHumesibHoe 060pydosaHue: ABa BbICOKUX XMUMUYECKUX CTakaHa (50 Mn); cTeknaHHas
nasioyka.

Mamepuanei u peakmusbi: CuCl, 6e3BoAHbIA (MMeeT KOpUYHEeBbIA LBeT. MMonydalT, Harpe-
Bas KPUCTANNOrMAPAT B yalKe A8 BbiNapuBaHuA. XpaHAT B MIOTHO 3aKPbITOM COCYAe); aLe-
TOH WK CNUPT.

TexHuka 6e3onacHocmu:

1. CnupT 1 aueToH - roptoune BelecTsa. He ncnonb3oBath OTKpbIToe nnams. Cneunans-
Hble Mepbl 6e30MacHOCTU Npu paboTe C ropYUMK XUAKOCTAMU. M3berath monaaaHus conen
MeZM Ha KOXY W OAeXAY, TaK Kak OHU AL0BUTSI.

2. Tpy nonagaHum CMbITb XONOAHON BOLOW ©€3 Mbina.
MHCMPYKUUA K BbINOJIHEHUK):

1. B xuMuyecknii ctakaH HaceinbTe ~0,5 r 6e3soaHoro xnopuga mean (1) CuCl, u HanenTe
~25 M1 cnnpTa uAn aLeToHa.

2. PacTBOpMTE BelLeCTBO, NepemelinBas COAEPKMMOE CTakaHa CTEKNSHHOM Nanoykou. Ec-
NN PacTBOPUTb CONMb MONHOCTbIO HE YAAETCS, aKKYPaTHO CNIeNTe NOMyYeHHbIN PacTBOP B APYront
CTaKaH.
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3. Morpy3ute B pacTBOp Lyn AaTyMKa 3MEKTPONPOBOLHOCTM WU U3MepbTe 31eKTPONPOBOA-
HOCTb.

4, Obpamume BHUMGHUE HA LBeT pacTBopa. lMpunenTe Kk pacTteopy 25 mMa BoAbl. Mepeme-
WwaiTe, 0bpaTMTE BHUMAHME HA U3MEHEHME OKPACKH.

5. M3mepbTe 3nekTponpoBOLHOCTb NOJIYYEHHOrO pacTBopa.

Pe3ynbTaTbl M3MepeHUN/HAbAAEHNUI

ANeKTponpoBOAHOCTb B CnupTe 3NeKTponpoBOAHOCTb Nocne

Bewecrso (auertoHe) po6asneHuns BoAbl

Xnopug megn (1)

BbigoOsbi:

OTpa3I/ITb BNNAHNE PACTBOPUTENA HA I/IEKTPONPOBOAHOCTb COJIN.
KOHmpOflebIE’ B80Nnpocskl:

1. O yém CBUAETENbCTBYET POCT 3NEKTPONPOBOLHOCTM CONU NpK A0b6aBNEHUM BOAbI?
2. MNoyemy M3MeHAeTCA LBeT pacTeopa?’

3. Kak BnuseT npupoaa pacTBOPUTENS HA NEKTPOSUTUYECKYIO AUCCOLMALNIO?

JlabopamopHbil onbim Ne 2.
«Cu/ibHble u c/1abble 3/1eKmpo/iumbi»

Teopemuyeckaa 4acmeb

INeKTPONNTAMM HA3bIBAKOTCA BELLECTBA, PAaCcMaAaloWMecs Ha WOHbI BCNEACTBUE 3/1€KTPO-
NIUTUYECKOW Auccoumaumn. PacTBopbl aNeKTPONUTOB SBASIOTCA NPOBOAHWUKAMU BTOPOrO POAA,
TaK Kak NPOBOAAT 3NEKTPUYECKUN TOK 3a CYET MOHOB. 10 CMOCOBHOCTH K 3NEKTPONUTUYECKOIA
ANCCOLMALUM INEKTPONUTLI YCIOBHO PA3AensioT Ha CuibHbe 1 cnabbie. CunbHble 3NEKTPOIU-
Thl NPAKTUYECKM NOMHOCTHIO AMCCOLMUPOBAHBI HA MOHbI B pa3baBiieHHbIX pacTBopax. K HUM
OTHOCATCS MHOTWE HEOPraHWYeckue CONMU, HEKOTOpble KUCIOThl U wenoun. Cnabuie anekTpo-
JINTbI NALLL YACTUYHO AMCCOLMMUPOBAHBI HA MOHbI, KOTOPblE HAXOAATCA B AMHAMUYECKOM paB-
HOBECUM C HEAWCCOLMUPOBAHHBIMU MoneKynamu. K cnabbiM 31€KTponnTaM OTHOCATCA MHOruMe
OpraHuyeckne KUCI0Tbl M OCHOBAHMS.

[pakmuyveckas 4acme

Lenb pabomel: onpeaennTb, ABASIOTCA M BblAAHHbIE BELWLECTBA CUNbHBIMU NN CNAObIMM
3NEKTPONUTAMU HA OCHOBAHUW U3MEPEHMS 3NeKTPONPOBOAHOCTM UX PACTBOPOB.

lMepevyeHb damyukog yugposol nabopamopuu: LATYUK INEKTPONPOBOLHOCTMU.

JononHumensHoe ob6opydosaHue: TPWU XMMUUYECKUX CTakaHa (25—50 mn), npombiBanka
C AUCTUNNNPOBAHHOMN BOAON.

Mamepuanbsi u peakmusbi: 10 %-Hble pacTBOPblI CONAHOW, a30THOM U YKCYCHOW KMCIOT (ke-
NaTeNbHO B KanesbHULAX); hUNbTpOBanbHas bymara.

TexHuka 6e3onacHocmu:

Cobniopante mepbl be3onacHOCTV Npu paboTe C KUCIOTaMK U LLesoYaMm.

MHCMPYKUUA K BbINOJIHEHUK):

1. B Tpu cTakaHa Hanente no 25—50 MN ANCTUAAUPOBAHHOW BOZABI.

2. B nepsbint cTakaH A06aBbTe 1 Kaniw YKCYCHOW KUC/IOTbI, BO BTOPOI - CONSHOW, B Tpe-
TUMA - a30THOMWN.

3. M3MepbTe 31eKTPONPOBOAHOCTb KaXA0ro pacTBOpa, BuITUPAs Wyn GUAbTPOBaNbHON Oy-
Marow nocsie KaXxaoro n3MepeHus.
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Pe3ynbTaTbl M3MepeHMIA

Ne

NpoGbI 3HayeHue 3/1eKTPoNnpoBOAHOCTH, MKCM/CM Ha3zBaHue BbiaHHOIr0 BellecTBa

1
2
3

BbisoObi:

OTpa3uTe NPUHAANEXHOCTb BELLECTB K CUbHBIM U CNabbiM INEKTPOANUTAM.

KoHmposbHble Bonpochi:

1. Moyemy pacTBOpP CONSHOW KUCNOTbI Nyylle NPOBOAUT 3NEKTPUUYECKMI TOK NO CPABHEHUIO
C paCTBOPOM YKCYCHOMW KMCNOTbI?

2. K Kakum 3nekTponmMTaM OTHOCUTCA PacTBOP a30THOW KMCNOTbI?

3. 3adaHue 015 nod2omosku K T'MA, BIP

dopMynbl TONLKO CNAbbIX 31€KTPONUTOB NPEeACTaBNEHbl B PAAY:

1) Ca(OH)z, H2S, H2504

2) H2COs3, NH3eH20, H2S

3) KOH, KNOs, HCI

4) ZnS04, MgCly, HBr

JonosHumenbHas uHgpopmayus

HeopraHunuyeckaa xumus: B 3 T./Mop pen. t0. . Tpetbakosa. T. 1: ®du3nko-xumumuyeckue
OCHOBbl HEOPraHMYeCKON XUMUW: YYebHUK Ana CTyA. Bbicw. y4yeb. 3asepeHun/M. E. Tamm,
t0. [. TpeTbakoB. — M.: M3paTenbckuit LeHTp «Akazemus», 2004. — 240 c.

JlabopamopHbil onbim Ne 3.
«3asucumocmb 371eKmponpo8oJHOCMU pacmsopos
CUJIbHbIX 3/1IEKMPOJIUMOB8 OM KOHUeHmpayuu UoHOoB8>

Teopemuyeckasa 4acmeb

INeKTPUYECKON MPOBOANMOCTbIO (3NEKTPONPOBOLHOCTLIO) HA3bIBAIOT CMOCOOHOCTL BElLe -
CTBa NPOBOAUTL NEKTPUYECKUI TOK. B KayeCTBe KONMYECTBEHHON Mepbl CMOCOBHOCTN PacTBO-
pa 3NeKTPONTA NPOBOAUTL NEKTPUYECKUIA TOK UCMONB3YIOT OObIYHO YAENbHYI0 3N1E€KTPONpPO-

BOAHOCTb K (kanna): k L
RS’

rae R — 3anekTpuueckoe conpoTueneHne nposogHuka (Om), anunHa kotoporo [ (M) u naowanb
nonepeyHoro cejieHus S (M%). Takum 0bpasom, eanHuLA M3MepeHNs YAeNbHON 3N1eKTponpo-

BOAHOCTU —  OAHAKO, B XMMWUW UCNONb3YIOT BEANYNHY  (CUMEHC Ha CaHTUMET).
OMI M CcM

Mpn puccoumaumm 3N1eKTpoaUTa NPOUCXOAUT YBEIMYEHME YMCia 3apAXKeHHbIX 4YacTul, B
pacTBOpe, YTO MPUBOAMT K BO3PACTAHMIO /IEKTPONPOBOAHOCTU. [TpHUYéM yem bonblie KOHLUEH-
TpaLua NOHOB, TEM BblLLe 3/1eKTPONPOBOLAHOCTb. YUnTbiBaA ANCCOLMALUIO conem:

MeCl 2 Me" +Cl obpa3ytoTca ABe YacTuLbl;
MeCl, I Me*" + 2Cl 0bpasytoTca Tpu YacTULLbl;

MeCl; T Me* + 3Cl obpasytTca YeTbipe YacTULbI;
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MOXHO OXWAaTb, YTO YBe/IMYEHNe KOHLEHTpaL MM noHos B 1M pacTBopax NpuBeLET K yBennye-
HUI0 3N1eKTPONPOBOAHOCTMN.

BmecTe ¢ Tem cnepyeT 3aMeTUTb, YTO I1€KTPOMPOBOAHOCTb 3/1IEKTPOSINTA 3aBUCUT He TOJb-
KO OT KOHLEHTPALWUM MOHOB B HEM, HO W OT UX NPUPOAbI (MOABMXHOCTM). PacTBOPbLI LOIKHbI
ObITb CUNBHO pa3baBNeHHbIMU, YTODLI UCKIOYUMTbL BAUSHUE PA3JUYHBIX CU MEXUOHHOMO B3au-
monencTena. CBOMCTBA CUIbHO Pa30aBlIeHHOro PacTBOpPa ONpenensoTCa KOHLEHTpaLMen pac-
TBOPEHHOIO BeLlLecTBa.

[lpakmuyeckaa 4yacmeb

Uene pabomsi: chopmMmpoBaTb NpeAcTaBaeHne O 3aBUCMMOCTM 31eKTPONPOBOAHOCTU pac-
TBOPA OT KOHLLEHTPALMK NOHOB.

lepevyeHb damyukos yugposol nabopamopuu: LATYUK INEKTPONPOBOLHOCTM.

JononHumenbHoe 06opydosaHue: bropeTka Unu fo3aTop, MepHbid uuauuap (100 mn),
MarHUTHaA MeLlanka, NPoMbIBaKa C AUCTUAANPOBAHHOW BOAOW; TPW XMMWYECKMX CTakaHa
(100 mMn), WTATUB XMMUYECKMIA C NANKOW 1 ABYMS MydhTaMu, GunbTpoBanbHaa bymara.

Mamepuansi u peakmusel: 1M pacTtBopa xnopuaa Hatpus; 1M pacTBopa xnopuga KanbLus;

1M pacTBopa x/iopuaa atloMUHUA.
TexHuka 6e3onacHocmu:

Cobntopats obwme npasuna paboTbl C INEKTPUYECKUMU Nprubopamm.

MHCMPYKUUS K BbINOJIHEHUIO:

1. B XUMUYECKNIA CTakaH MEPHBIM LUAMHAPOM oTMepbTe 100 MA AUCTUNNNPOBAHHON BOJbI,
NOCTaBbTE HA MArHWUTHYK MeLWanKy, norpysuTe B BOALY AaTuyuK. M3MepbTe 3HAYEHUE 3NeKTPO-
MPOBOAHOCTW AUCTUANUPOBAHHOW BOAbI.

2. OctopoxHo pobaBbTe 1 Kann pacTBopa X/J0PWUAA HATPWA, KOHLEHTpaLua KOTOpOro
1 monb/n (1M). Koraa nokasaHus npubopa CTabunusnpyoTcs, 3anuiunTe ux B Tabauue.

3. Mpoponxante A06aBNATL INEKTPOANT NO Kannsm, GUKCUPYA 3HAYEHUA 3NEKTPONPOBOA -
HOCTM NOC/Ie KaXA0ro A0baBneHus.

4, W3BnekuTe 3NEKTPOA M3 pacTBopa, NPOMOUTE AUCTUANMPOBAHHOW BOAOW, 0bOTpUTE
hunbTPOBaNbHOU BymMaron.

5. MoBTOpUTE aHANOrMYHble UCCNELOBAHNUA CO BTOPbIM W TPETbUM BbIAAHHBLIM PAcTBOPOM
3NeKTPONMUTA.

Pe3ynbTaThl U3MEpPEHUN

nexkTponut Yucno kanenb 1 M pacteBopa
1 2 3 4 5 6
JNeKTpPOnpoBOAHOCTL pacTeopa, MKCM/cM
NaCl
CaClz
AlCl3
Bbigoodbi:

OTpasnTb 3aBUCMMOCTb 3NEKTPONPOBOAHOCTI PACTBOPA OT KOHLLEHTpaLunM pacTeopa.
KonmponbHbie sBonpocei:

1. OT yero 3aBMCUT 3NEKTPONPOBOAHOCTL PACcTBOPA NEKTPONUTA?

2. TMocTtpoiTe rpaduki 3aBUCUMOCTM 3HAYEHWUI 3NEKTPONPOBOAHOCTU PACTBOPOB OT YMcna
Kanenb UCCNeAyeMbiX 31eKTPONMTOB.

3. HanuwwnTe ypaBHeHUA AUCCOLMALMM UCCReLyeMblX NeKTPonuToB. Onpenenute, Kakoe
KONMYECTBO MOHOB 0Opa3yeTcs Npu AUCCOLMALLMM 1 MONb KaXAOro 371eKTPONTA.
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4, KakoBo obOLiee y1Mcino Moib MOHOB, 0bpPa3yloWMXCs NPK NOMHOW Auccoumauun 1 Monb
HUTpaTa UMHKa?

5. 3adaHue 0na nodzomosKu k T'MA, BIP

B BOAHOM pacTBOpe Haubonbliee Yyucno cynbdaT-uMoHOB 06pasyloTcs npu Anccoumaumm
1 Mmonb

1) Kz2S

2) CuSOq4

3) Cr2(504)2

4) NaSO03

O6cydeHue pe3ysbmamos

1. ObcyxpaatoT, noyemy npu OAHOM W TOW Xe KOHLEHTPAL MK INEKTPONNUTA INEKTPONPOBOJ, -
HOCTb BblLLE, MPUYEM NOYTU B LeNIoe YNCNO pa3. [puUBOAAT YpaBHEHUS 3NE€KTPOAUTUYECKOM
Anccoumaummn peareHTos.

2. MoXHO N1 onpeaennTb KOHLEHTPALMIO 3NEKTPOANTA NO €ro 31eKTPONPOBOAHOCTH?

3. Moyemy rpacuknm UMelT pasHble Yrabl HakNOHA? Yem 3TO MOXHO OOBACHUTL?

4, MpeAnonoxuTte, kKakum byaeT HakNoH rpaduka ans 1M pactBopa cynbdhaTa anioMUHUA.

5. Kakoe 3HaueHue 371eKTPONPOBOAHOCTI MOXHO OXnAaTb Npu pobasneHunn 10 kanens 1M
pacTBopa xnopuaa Hatpus k 100 Ma AUCTUANUPOBAHHOW BOAbI.

6. Haubonbliee 3HaueHWe 3NEKTPOMNPOBOAHOCTN MOXHO OXWAATh, €CAu [00aBUTL 7 Ka-
nenb 1M pacTBopa: a) XJ0puaa Kanus; 6) xnopuaa aMMOHWS; B) Xxnopuaa MarHus; r) doctata
HaTpuA.

lMpakmu4eckas paboma Ne 2.
«OnpedesieHUe KOHYeHmMpayuu co/iu No 3/1eKmponposodHOCMU pacmsopa»

Teopemuyeckasa 4acmeb

MeToabl onpefeneHns KOHLEHTPALMN 3NeKTPONIMTOB B PaCTBOPE, OCHOBAHHbIE HA U3Mepe-
HUM SNEKTPONPOBOAHOCTYN, Ha3biBalOT KOHOykmomempuel (0T aHrn, conductivity — 3NneKTpo-
NPOBOAHOCTb U rpey. metreo — n3mepsio). ns aHann3a 06bIYHO CTPOST KaMOPOBOUHBIN rpa-
(1K 3aBUCHMOCTM INEKTPONPOBOAHOCTN PACTBOPA OT KOHLLEHTPALMN 3NEKTPONUTA.

Mpakmuyeckas 4acme

Llenb pabomsi: a) NocTpouTh rpamk 3aBUCMMOCTY 3MEKTPONPOBOAHOCTU PACTBOPA XJ10pU-
[la HaTpus OT ero MaccoBOM AONU B PacTBOpe; 6) MO 3HAYEHWIO 3NEKTPONPOBOAHOCTY ONpene -
NIUTb MAcCCOBYI0 AIONI0 XNI0PUAA HATPUs B Mpobe pacTeopa.

MepeyeHb damyukos yugposoli nabopamopuu: LATYMK INEKTPOMPOBOLHOCTM.

JlonosHuUmMebHoe 060pydosaHue: 7 YACTBIX U CyXUX MPOBMPOK; MEPHLIN LUAUHAP Ha
50 MA; CTeKNSAHHAA Nanoyka; NPoMbIBanka, ctakaH Ha 400 mn (ana cnumea); GunbTpoBanbHas
bymara.

Mamepuanbl u peakmusbl: AWCTUANMPOBAHHAA BoAa; 250 MA pacTBOpa X/J0pWAA HATpUs C

MaCCOBOW KOHUeHTpauuen 1 r/n.
TexHuka 6e3onacHocmu:

Cobniopante Mepbl 6e3onacHOCTU Npu paboTe € INEKTPUYECKUMU npubopamu.

MHCMPYKUUA K BbINOJIHEHUK):

1. B wraTuBe paccTaBbTe ceMb NPOOUPOK. B HUX CrefdyeT HaAUTb PACTBOPbI C PA3HON KOH-
LLeHTpaLmei xnopuaa Hatpus (CM. Tabauuy Huxe). B nepsyo Npobupky HanenTe AUCTUANUPO-
BAHHYI0 BOZY, B WECTY0 — BblAAHHbIA PACTBOP XN0pPUAA HATPUS C KOHLLeHTpaumuin 1 r/n.

2. B MepHbIN unanHap Hanete 10 Ma pacTBopa xnopuaa Hatpua 1 r/n v ponente gucTun-
NMpoBaHHON BoAbl A0 50 Mma. MepeMewanTe COAEPKUMOE LUUAUHAPA CTEKNSHHOW Manoykomn.
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Monyuynncs pacteop ¢ KoHueHTpauuen NaCl 0,2 r/n. Mepenente HebONbIION 0OBEM NONYYEH -
HOro pacTBOpPA BO BTOPY NPOOUPKY, OCTABLLYHCA YaCTb BblIeWTe B CTakaH Ana camea. Ln-
NINHAP ONONOCHUTE AUCTUANNPOBAHHOW BOAOW.

3. AHanoruyHo npurotosbTe pacteopbl 0,4, 0,6 n 0,8 r/n u paznenTe ux N0 COOTBETCTBYIO-
WM™ npobupkam (cm. Tabauuy).

4. B npobupkun, HauMHaa C NepBOW, NO OYepeaM NOrpyxanTe 3NeKTPOL AATYMKA INEKTPO-
npoBoZHOCTW. Korpa nokasaHus npubopa cTabunusnpyotca, 3anuwute nx B Tabauue. dnek-
TPOL W3BNEKUTE U3 pacTBopa, 000TpuTe HUNbTPOBANLHON Bymaron U nepeHecuTe B Clepyto-
LYyt Npobupky.

5. Tlo nonyyeHHbIM pe3ynbTaTaM noctponTe rpaduk. OCb 31eKTPONPOBOLHOCTH pa3MeTbTe
TaK, YToObl Ha 3aceykax OblIM Kpyrnble 3HaYeHUA. HUXKHAA 3aceyka Ha OCKU JOMKHA COOTBET-
CTBOBATb HY/O, BEPXHAA — MPEBbILATL MAKCMMaNbHOE U3MEPEHHOE 3HAUYeHMe.

SJIEKTPOIIPON3BOJHOCTE, MKCM/cM

o 1 2 3 4 5 6 7 8 9 10
KOHIIEHTPAI U, I'/JI

Puc. 15. Jluct pns noctpoeHunsa rpaduka

6. B cesbMylo nNpobupky Hanelte BbliAaHHY Npoby. M3mepbTe €€ 3neKTPONpPOBOAHOCTb,
HaHecuTe Ha rpaduk U onpeaenuTe KOHLEHTPALLMIO CONN B PACTBOPE.

Pe3ynbTaThl M3MepeHUI

N2 npo6upku 1 2 3 4 5 6 7
KoHueHTpauua 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 — —
INeKTPOnpoBOAHOCTb, MKCM/CM

Bbi8o0b!:

OTpa3nTb BO3MOXHOCTb OMpefeNeHNs KOHLEHTPALWUM BelecTBa B pacTBOPEe MO 37eKTPO-
NMPOBOAHOCTH.

KoHmponbHble sonpocsi:

1. MOXHO M MCMONb30BaTh AAHHLIN METOL A/ ONpejeNneHns KOHLEeHTpauuu pacTeopa
cnaboro anekTponuTa?

2. Kakue cnocobbl onpeseneHns KOHLEHTPALMM BELWECTBA B pacTBOPe BaM M3BECTHbI?
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JlabopamopHbil onbim Ne 4.
«Peakyuu uoHHo20 obMeHa. B3zaumodelicmsue 2udpoKcuda
6apus c cepHol Kucsiomou»

Teopemuyeckasa 4acmeo

PacTBopbl rMAPOKCUAA Bapua U CEPHOW KUCOTbI ABNAOTCA CUNbHBIMU 3NIEKTPONUTAMMU.
Mpu nx B3aMMoAencTBMK 0bpasyeTca ocafok cynbdaTa bapua u Boaa:

Ba’" + 20H + 2H" + 20H = BaS047 + 2H;0

Mo3ToMy Npu TUTPOBAHMW pacTBOpA MMAPOKCMAA bapua pacTBOPOM CEPHOM KUCNOTbI NPO-
NCXOAMUT YMEHbLEHWE 3/1eKTPONPOBOAHOCTN UCXOLHOMO PAacTBOpa. B TOYKe 3KBMBANIEHTHOCTY
371eKTPONPOBOLHOCTb pacTBopa byaeT 6AU3KOIA K HyJIO.

Mpn panbHenweM fobaBneHUMM PacTBOpa CEPHOW KWUCNOTbl B PAacTBOPE BHOBb MOABNAETCH
371eKTPONT (CepHaA KMCNOTA) U 3NeKTPONPOBOLHOCTb CHOBA PACTET.

[Ipakmuyeckaa 4yacmeb

Lenb pabomsi: chopMUpoBaTh NpeAcTaBAeHNe 00 MOHHOW U MONEKYNApPHON hopMax peak-
LM MOHHOrO obMeHa. MpoAoMXUTb (hOPMUPOBAHME NPEACTABNEHUN O PeAKLMAX NOHHOTO 00-
MeHa Ha MMKPOCKOMMWYECKOM YPOBHE.

MepeyeHb damyukos yugposoli nabopamopuu: LaTYNK 31eKTPONPOBOAHOCTH (AMana3oH
00 10 MKCM/cM).

JlononHumenbHoe 060pydosaHue: BropeTka, XMMUYeckuit ctakad (150 mn), WTaTUB C 3aXU-
MOM, NPOMbIBAJIKA, MAarHWTHAA Mellaska.

Mamepuansi u peakmusel: pMcTURIMpoBaHHas Boaa; 10 mn 0,1M pacTBopa CepHOU KUCIO-
Tbl; 50 Mn 0,01M pacTtBopa ruapokcuaa bapus.

TexHuka 6e3onacHocmu:

Cobniopaiite npasuna paboTbl C INEKTPUYECKUMU NPUBOpPaMK U CreLnanbHble Mepbl
6e30nMacHOCTM C pacTBOPAMM KUCIOT W PACTBOPAMU LLENOYEN.

MHCMpPYKUUSA K 8bINOJIHEHUIO:

1. B cTakaH Haneiite 50 mMn pacTteopa ruapokcuaa bapus. NMomecTnTe XMMUYECKMIA CTakaH
Ha MarHUTHYIO MELIaNKy ¥ 3aKkpenuTe Hag HUM BIopeTKy, 3an0HEHHY0 PACTBOPOM CEPHOIA
KMCNOTBI.

2. OnycTuTe B CTakaH AATYMK 3/IEKTPONPOBOAHOCTM, 3aKPEMAEHHBIN B NanKe WTaTKBA.
BkntounTe MarHUTHYO MeLasKy.

3. U3 biopeTkn nobapnante B XMMUYECKU CTakaH CEPHYK KUCAOTY MOPpLUAMW MO
0,2—0,5 mn.

4. Habntopalite 3a U3MEHEHNEM 3HAYEHUS 3NEKTPONPOBOAHOCTM.

5. [laHHble M3MepeHMil 3aHecuTe B TabaNLy M NOCTPONTE 3aBUCUMOCTb 31E€KTPONPOBOLHO -
CTW pacTBopa OT 06bEéMa L06aBNEHHOrO PacTBOPA CEPHON KUCAOTbI.

6. lMocne nepenoma Ha KPUMBOW 3aBUCUMOCTW 3NEKTPONPOBOAHOCTM OT 0bbEMA peareHTa
nobagbTe ewé 1—2 M cepHOW KUCNOTbl. Obpamume BHUMAHUE HA W3MEHEHWE 3NeKTPOonpo-
BOAHOCTM pacTBOpA.

Pe3ynbTaThl M3MepPEHWIi/HABNIOAEHWI

V(p-pa) cepHoii 02| 04| 06 | 0,8 1 1,2 | 1.4 | 1,6
KucnoTsl (Mn)

NeKTPONpPOBOAHOCTb

BbiB0oObI:
O6BACHUTL XOA MONYYEHHON KPUBOM TUTPOBAHUA.
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KoHmposbHble gonpocsbi:

1. Kakue BHeLWHMe NPU3HAKK YKA3anMu HA TO, UTO MEXAY M'MAPOKCUAOM Bapus n CepHOIl
KMCIOTON NPOUCXOAUT XMMUYECKOe B3aMMOLENCTBME? 3anNuLLNTE YPaBHEHME peaKLumn B Mose -
KyNApHOM U MOHHOM BUAeE.

2. Ha kakue fBa yyacTKa MOXHO pa3fenuTb MONYYEHHYI KPUBYIO TUTPOBaHMA? YeMy COOT-
BETCTBYET rpaHMLA MeXAy yyacTkammu?

3. 3adaHue 04 pazsumusa YHKUUOHAbHOU 2pamMomHoCmu

Ha AByx puCyHKax npeAcTaBieHbl KpWUBble TUTPOBAHMA (3aBUCKUMOCTb pH oT 06bEMA f0baB-
NE@HHOro TUTpPaHTa)

pH | pH
13 e —
11 121
9 10 T
7 8
5 6+
3 44
1 2] il
0 05 1 1,5 D 0 5 10 15 20

Puc.16-17. [pacdukn TMTPOBAHMA PACTBOPOB

Ha KakoMm puCyHKe OTpaXeHa KpuBas TUTPOBAHMA PacTBOPa KMCIOTbl PACTBOPOM LLENOYU?

KoHmposibHble Bonpochi:

1. Kak ¢ nomolLblo AaTunka 3NEKTPONPOBOAHOCTM ONpenenuTh OKOHYaHWe JAaHHON peak-
LWUKM HenTpanu3aumnm? MoxHO M BOCMNONb30BATLCA AaHHbIM KPUTEPUEM NPU MPOBEAEHUN NIO-
60N peakL M HenTpanm3aumm?

2. PaccuuTaiiTe TOYHYIO KOHLLEHTpaLMI0 TMAPOKCMAA Dapus, eCiM TOYHAs KOHLEHTpaLLus
cepHon kucnotsbl 0,1 Monb/n.

lMpakmu4yeckas paboma Ne 3.
OnpedenieHue x/0pud-uoHo8 8 numbesol sode

Teopemuyeckasa 4acmeo

XNnopuabl OTHOCATCA K MNaBHbIM MOHAM, COLEPXAHME KOTOPbIX B PEYHBIX N 03EPHBIX BOAAX
Konebnerca oT fonel MUANUrpaMMa 40 rpaMMOB B INTPE; B MOPCKMX U MOA3EMHbIX BOAAX
KOHLLEHTPaLN XJIOPUAOB Bbille — [0 NEPEHAChILEHHbIX PACTBOPOB W PACCONOB.

OCHOBHbIMU UCTOYHMUKAMW MOCTYNNEHUS XJIOPUAO0B B BOLHbIE 0OLEKTHI ABNSIOTCS CONEHOC-
Hble OT/IOXEHWS, MarMaTUYeckne Noposbl, B COCTaB KOTOPbIX BXOAAT XN0PCOAEPXKALLUE MUHE -
pansl (Xx10panaTuT n Ap.), ByJKaHUYECKUE BLIOPOCHI, 3aCONEHHbIE MOYBbI, U3 KOTOPbIX OHU Bbl-
MbIBAIOTCA aTMOCGhEPHbLIMU OCaaKaMu. bonblune KonuyecTsa XN0pMA0B NonajailoT B BOAY
C NMPOMBILEHHBIMYA U XO3ANCTBEHHO-ObITOBBIMU CTOYHBIMU BOJAMM.

Xnopuabl 061aaloT BbICOKOW MUTPaLLMOHHON CMOCOBHOCTBIO, YTO ODYCNOBNEHO XOpPOLUEi
PACTBOPUMOCTbIO UX B BOAE, CNabo BbIPaXXEHHOW CMOCOBHOCTLIO K COPOLIMM B3BECAMMU W AOH-
HbIMU OTNOXEHUAMMW U NPAKTUYECKUM OTCYTCTBUEM HAKOM/EHUA BOAHBIMU OPraHU3MaAMMU.

MoBbILEHHbIE KOHLLEHTPALLUM XNOPULOB YXYALAKT BKYCOBbIe KAUeCTBa BOAbI, AeNnas eé He-
NPWUroAHOW ANS NUTbEBOrO BOAOCHAOXEHMS, a TaKKe YMEHbLWAKT AN Xe NOMHOCTbIO UCKI0-
YalT BO3MOXHOCTb UCMO/b30BAHMUA ANS TEXHUYECKUX, XO3ANCTBEHHbIX LeNeNn 1 OpOLIEHNS
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CebCKOXO03AMCTBEHHBIX TePPUTOPUIA. [INs BOLHbIX OOBEKTOB PbIDOXO3SNCTBEHHOr0 Ha3Haue-
HUA NpefenbHO AonycTumas KoHueHTpaums (MAK) xnopugos 300 mMr/n; ona 0bbekTOB X031 -
CTBEHHO-MMUTbLEBOFO U KyNbTYpHO-6bITOBOrO HazHaueHus MAK paBHa 350 mr/n.

Xnopupabl OTHOCATCA K YCTOWYMBBLIM KOMMOHEHTaM BOZHOW Cpenbl; Npobbl BOAbI, NpeaHa-
3HauYeHHble 4NA onpefeneHns XN0puaoB, He KOHCepPBUPYIOT.

B ocHOBy onpepneneHus NONOXEHO WM3MepeHWe MOTeHLMANA 3NeKTPoLd, CeNeKTUBHOro K
WOHaM Xxsiopa. BennuynHa noTeHunana 3aBMCUT OT COAEPXaHMA X0puAaoB B npobe Boabl. Me-
TOAMKA MO3BONIAET ONpPeLeNnnTb COAepXaHne Xnopna-moHoB B ananasoHe ot 11 go 3500 mr/n.

OnpefieneHnio XJ0pUA0B He MelwatT UoHbl xenesa (1) B koHueHTpauum Ao 10 mr/am’,
MOHBI Ka/bLna B KOHUEHTpauun o 200 mr/am’.

OnpepeneHnto MewaeT NPUCYTCTBME HA MOBEPXHOCTM MeMOpaHbl HEPaCTBOPUMbIX CONEil
WA NPOYNUX KOMMIEKCHbIX COeAMHEeHMI cepebpa. BoccTaHOBNEHWE MOBEPXHOCTU MeMOpaHb
NPOM3BOAMTCA NYTEM NOANPOBKM 3aMLen an heTpom.

Mpobbl BOAbI, B3STbIE AN aHANM3a M3 PAa3NIMYHbIX UCTOYHMKOB, MOMELLAIOT B MONNITUNEHO-
BYIO NMOCYAY, HE KOHCePBUPYIOT, XPAHAT B XONOANbHUKE.

[lpakmuyeckas 4acmob

Lenb pabomsi: onpefennTb COOTBETCTBME NMUTbeBOI BOAbI TpebosaHuam MOCTa no copep-
XXaHUI0 X10PpUL-NOHOB.

[epeyeHb Oam4ukos yugposol nabopamopuu: AATYMK XNOPUL-MOHOB.

JonosHumenbHoe 060pydosaHue: MarHMTHas Mellanka, BeCbl aHaIMTUYECKNE; BEChl TEX -
HUYecKue; WKad CyWnabHbIA 0bLwenabopaTopHOro HasHayeHus; konba mepHas 100 cm’ —
6 wT; konba mepHaa 250 cM’— 1 wT.; nuneTka rpagyvmposaHHas 10 cm’— 1wT.; nuneTka rpa-
pyvposaHHas 20 cM’ — TWT., LUANHAP MepHbI 25 cM’ - 2 WT.; cTakaH XUMUYECKMil
50 cM’ - 8 wrT.; cTakaH xummyeckuin 100 cm’ - Twr.

Mamepuasbl u peakmussbl: HoHOBbIN 3nekTpoanT (5,05 r KNO3 (x.4.) pacTBOpAIOT B AMC-
TUANMPOBAHHON BOZE B MepHOI Konbe BMecTumocTbio 100 cM’ 1 f,0BOAST 0bbeM pacTsopa /0
METKMW Ha Konbe); xnopua kanus (x.4.); BoAa ANCTUNINPOBAHHAS.

TexHuka 6e3onacHocmu: cobniofante npasuna paboTbl C INEKTPUYECKUMU MpUBOpamMU.
MHCMPYKUUA K 8bINOJHEHUO:

MpUroToBneHne KanMbpoBOYHbIX PacTBOPOB

KannbpoBouHble pacTBOPbI FOTOBAT M3 CTAaHAAPTHOrO 0bpasua XNopua-1MOHOB UAN XNOPU-
Aa Kanus.

1. PactBop xnopuaa kanus 1,00 - 10" monb/n.

PacTBOp rOTOBAT U3 CTAHAAPTHOro 0bpasLa XJ0PUA-MOHOB B COOTBETCTBUN C UHCTPYKLMEN
no ero npumeneHuto, unm 1,863 r KCl, npeBapuTeNbHO BbICYWEHHOMO A0 MOCTOAHHOW MACChl
npu Temnepatype 105 °C, nepeHOCAT B MepHYyI0 Konby BMeCTUMOCTbIO 250 cM’, pacTBOPAT W
AOBOAST ANCTUANIMPOBAHHOM BOAON L0 METKU Ha Konbe.

2. Pactop xnopuaa kanus 1,00 - 107 monb/n (2,0 pCl).

Ot6upatot 10 cm’ pactsopa KCl 1,00-10" Monb/n B MepHylo Konby Bmectumoctbio 100 cM’
W LOBOAST AMCTUANMPOBAHHOW BOLON L0 METKN HA Konbe.

3. Pactsop xnopuaa kanua 2,00 - 10° monb/n (2,7 pCl).

Otbupatot 20 cm’ pactsopa KCl 1,00-107 Monb/n B MepHylo Konby Bmectumoctbio 100 cM’
W LOBOAST AMCTUANMPOBAHHOI BOAON L0 METKN HA Konbe.

4. Pacteop xnopuga kanua 1,00 - 10”° mons/n (3,0 pCl).

Otbupatt 10 cm’ pactsopa KCl 1,00-107 Monb/n B MepHyto Konby BMectumocTbio 100 cM’
W LOBOAST AMCTUANIMPOBAHHO BOLON 0 METKN HA Konbe.

5. PacTBop xnopuaa kanua 6,00 - 10 mons/n (3,2 pCl).

OtbuparwT 6,0 cM’ pacteopa KCl 1,00 - 10° Monb/n B MepHyl Konby BMeCTUMOCTbIO
100 cM’, LOBOAAT ANCTUANNPOBAHHON BOAOIN 4,0 METKN Ha Konbe.
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6. PactBop xnopuaa kanus 3,00 - 10 mons/n (3,5 pCl).

Ot6upatot 3,0 cM’KCl 1,00 - 10 Monb/n B MepHyto konby BMecTumocTbio 100 cM’ n f0BO-
AAT AUCTUNNMPOBAHHOI BOAOW L0 METKM Ha Konbe.

KanubposouHble pacTBopbl xiopuaa kanus 1,00-10"—1,00 - 107 Monb/n xpaHaT He bonee
1 mecaua, 1,00 - 10°—3,00 - 10 MOnb /N rOTOBAT HEMOCPEACTBEHHO Nepes, UCMO/b30BAHUEM.

Kanubposka damyuka x10pud-uoHos

JlaTynK XNopua-nOHOB BbIMAYMNBAKT B AUCTUNIMPOBAHHOW BoAe B TeyeHne 10 MuHyT. MNe-
pen u3MepeHumeM AaTyMK ONSTb NPOMbIBAKT AUCTUANNPOBAHHOW BOAOW, MOAK/IOYAKT K pern-
CTPATOPY AaHHbIX M 3aMyCcKalT NporpaMmmy Kanubposku.

B cTakaHbl BMeCTUMOCTbIO 50 cM’ BHOCAT Mo 15 M’ pacTBOPOB XN0puAa Kanns C KOHLLEH-
Tpauweit 3,00 - 10% 6,00 - 10% 1,00 - 10%; 2,00 - 107; 1,00 - 107 monb/n 1 LOBABAAIOT B Kax-
OblA cTakaH no 15 cM’ hoHoBOro 3nekTponuta. CTakaHbl YCTaHABAWBAIOT HA MArHUTHYIO Me-
WanKy, NOrpyxawT B pacTBOP 3NEKTPOAbl M MPOBOAAT M3MEPEHMe MOTeHLMaNna OT MeHbLuen
KOHLeHTpauun noHos xnopa (3,00 - 10™ mons/n) k Gonbwein (1,00 - 107 monb/n). TnybuHa
NOrpyXXeHWs 3NEKTPOAO0B M CKOPOCTb NepemMelinBaHms A0/KHbI ObITb OAMHAKOBLIMU BO BCEX
n3mepeHusx. NMokasaHus npmbopa BHOCAT B NporpaMmy nocae yCTaHOBNEHMS NOCTOAHHOMO
3HayeHus. Bpems ero yCTaHOBNEHWA 3aBUCUT OT KOHLEHTpaLuuU XI0PUA-UOHOB B Fpaayunpo-
BOYHbIX PACTBOPAX U COCTABAAET OT HECKOMbKUX CEKYHJ, L0 MUHYT.

KannbpoBky faTumka NpoOBOAAT Mepes KaxAoW cepuen onpeaeneHui.

BbinosHeHue uccnedosaHus

15 cM’aHanu3mpyemont npobbl BOALI MEPEHOCAT B CTakaH BMECTUMOCTbIO 50 cM’ 1 npuansa-
10T 15 cM’ poHoBOro 3nekTponuTa. CTakaH yCTaHaBAMBAIOT HA MAarHUTHYIO MeLWaskKy, norpyxa-
0T B PaCTBOP 3/M1EKTPOA, OXMUAAKT YCTAHOBNEHWUA NMOCTOSHHOrO 3HaueHusa pCl u 3anucobiBatoT
nokasaHua npubopa. Mocne oKOHYaHNUA U3MepeHNUs NoTeHLMana B aHaAn3nMpyeMmon npobe
3NeKTPOAbl OTMbIBAKT AUCTUANNPOBAHHON BOALOW. OTMbIBKA 3NEKTPOLOB MPOMCXOAMUT LOCTa-
TOYHO ObICTPO Npu TPEXKpATHOI 3aMmeHe BoAbl. [ocne 3Toro npucrtynatT k uamepenuio pCl
cnenyouLen npoboi.

Temnepartypa aHanu3upyemoit npobbl A0MXHA ObITb OAMHAKOBA C TEMMNEpaTypon PacTBO-
POB MPW YCTAHOBNEHUW KanNbPOBKHY.

BbiyucneHue pe3ynbmamos usmepeHuli

MaccoBylo KOHUeHTpauuto xnopnpos Cy, Mr/a pacCynMTbIBAOT NO CAeAYHOWNM COOTHOLE -
HUAM:

pCl = -Ig[CIT; Ca = 107 monb/am’;

Cx = 10™ 35,45 - 10° mr/am’ (1)

WAK HaxoAaT u3 Tabnuubl Nel; ans 3HaveHui pCl B ananasoHe 1—2 yBennumnBaioT TabanyHbIe
3HayeHna B 10 pas. Hanpumep, pCl paBHbii 2,32 cooTtseTtctayeT 169,7 mr/am’, pCl, paBHbii
1,32, — 1697 mr/am’.

Tabnuua 1
MepecyéT 3HaueHnn pCl B KOHLEHTpALMIO MOHOB X10pa
pCl C, mr/n pCl C, mr/n pCl C, mr/n pCl C, mr/n
2,00 354,5 2,38 147,8 2,76 61,6 3,14 25,7
2,01 346,4 2,39 144,4 2,77 60,2 3,15 25,1
2,02 338,5 2,40 141,1 2,78 58,8 3,16 24,5
2,03 330,8 2,41 137,9 2,79 57,5 3,17 24,0
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XNMus
lMpodonxeHue

pCl C, mMr/n pCl C, mr/n pCl C, mMr/n pCl C, mMr/n
2,04 323,3 2,42 134,8 2,80 56,2 3,18 23,4
2,05 315,9 2,43 131,7 2,81 54,9 3,19 22,9
2,06 308,8 2,44 128,7 2,82 53,7 3,20 22,4
2,07 301,7 2,45 125,8 2,83 52,4 3,21 21,8
2,08 294,9 2,46 122,9 2,84 51,2 3,22 21,4
2,09 288,1 2,47 120,1 2,85 50,1 3,23 20,9
2,10 281,6 2,48 117,4 2,86 48,9 3,24 20,4
2,11 275,2 2,49 114,7 2,87 47,8 3,25 19,9
2,12 268,9 2,50 112,1 2,88 46,7 3,26 19,5
2,13 262,8 2,51 109,6 2,89 45,7 3,27 19,0
2,14 256,8 2,52 107,0 2,90 44,6 3,28 18,6
2,15 251,0 2,53 104,6 2,91 43,6 3,29 18,2
2,16 245,3 2,54 102,2 2,92 42,6 3,30 17,8
2,17 239,7 2,55 99,9 2,93 41,6 3,31 17,4
2,18 234,2 2,56 97,6 2,94 40,7 3,32 17,0
2,19 228,9 2,57 95,4 2,95 39,8 3,33 16,6
2,20 223,7 2,58 93,2 2,96 38,9 3,34 16,2
2,21 218,6 2,59 91,1 2,97 38,0 3,35 15,8
2,22 213,6 2,60 89,0 2,98 37,1 3,36 15,5
2,23 208,7 2,61 87,0 2,99 36,3 3,37 15,1
2,24 204,0 2,62 85,0 3,00 35,4 3,38 14,8
2,25 199,4 2,63 83,1 3,01 34,6 3,39 14,4
2,26 194,8 2,64 81,2 3,02 33,8 3,40 14,1
2,27 190,4 2,65 79,4 3,03 33,1 3,41 13,8
2,28 186,0 2,66 77,6 3,04 32,3 3,42 13,5
2,29 181,8 2,67 75,8 3,05 31,6 3,43 13,2
2,30 177,7 2,68 74,1 3,06 30,9 3,44 12,9
2,31 173,6 2,69 72,4 3,07 30,2 3,45 12,6
2,32 169,7 2,70 70,7 3,08 29,5 3,46 12,3
2,33 165,8 2,71 69,1 3,09 28,8 3,47 12,0
2,34 162,0 2,72 67,5 3,10 28,2 3,48 11,7
2,35 158,3 2,73 66,0 3,11 27,5 3,49 11,5
2,36 154,7 2,74 64,5 3,12 26,9 3,50 11,2
2,37 151,2 2,75 63,0 3,13 26,3
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Pe3ynbmamsi usmeperul:

ConepxaHue XJI0pUA-NOHOB B NUTLEBOW BOAE
Bbisoosbi:

Caenalite 3akniyeHUe O COOTBETCTBMW WAM HECOOTBETCTBMKM 0OPa3LOB MUTbEBOW BOZLbI
FOCTy.
KoHmposibHble Bonpocsi:

1. Kakow kauecTBeHHOW peakLmell MOXHO ONpesennTb NPUCYTCTBUE XIOPUL-NOHOB B BOAE?

2. lMoyemy ans onpeaeneHns XA0pUA-MOHOB B BOAE MCCNeAYeMYH BOAY HYXHO MOAKMC-
NIATb a30THOW KUC/IOTON?

JlabopamopHbil onbim Ne 5.
«06paszosaHue coseli AMMOHUS»

Teopemuyeckasa 4acmeo

AMMMAK U YKCyCHas KMCNOTa - Cnabble 31eKTPOAUTbl. MIX pacTBOPbI MOYTU HE MPOBOASAT
3neKTpuyeckmnii Tok. OAHaKO NpW peakLnm Mexay HUMU 0bpa3yeTcs CUNbHBIA INEKTPONUT:

CH3COOH + NH3 = CH3COO™ + NH:

Mo3ToMy noc/ie CMeLWeHns ABYX PacTBOPOB 3TUX BELLECTB 3/1EKTPOMNPOBOLHOCTb PE3KO
BO3pacTaer.
Mpakmuyeckas 4acme

Llenb pabomsi: 3KCnepuMMeHTanbHO NMoka3aTh 06pa3oBaHWe WOHOB MpPK peakLunm ammuaka C
KMcnoTamu.

lMepeyeHb damyukos uugposol snabopamopuu: AATYUK 3NEKTPOMPOBOLHOCTH.

JononHumenbHoe 06opydosaHue: CTakaHbl HA 50 MA — 2 WT.; NPOMbIBANKA C AUCTUANNPO-
BaHHOW BOA,0W; CTaKaH A1 CAnBa.

Mamepuansl u peakmussbl: dhunbTpoBanbHaa bymara; pactsopsl NHz u CH3COOH
0,05 monb/n.

TexHuka 6e3onacHocmu:

Cobniopaiite cneunanbHble npasuna paboTsl C pacTBOPAMU KMCNOT M NpaBuia paboTsl ¢
e4KO- ¥ CUNIbHOMAXHY UMW BeLLeCTBaMMU.

MHCMPYKYUS K BbINOJIHEHUI:

1. B oauH ctakaH Hanente 20—25 mn 0,05M pacteopa NH3, B Apyron - CTonbKo Xe pac-
TBopa CH3COOH TOM Xe KOHLEeHTpaLuu.

2. V3mMepbTe UX 3N1€KTPONPOBOAHOCTL (He 3abblBas OMONACKMBATL AATYMKW KaXAbli pas,
KOrga ux nepeHocMTe U3 04HOr0 PacTBOpa B APYron).

3. Tenepb CMeLWwanTe 3T PacTBOPbI M N3MepPbTE INEKTPONPOBOLHOCTb NPOAYKTA PeakLum.

4, CpaBHUTe eé C 31eKTPONpPOBOAHOCTbIO peareHToB. [aHHbIE 3aHecuTe B Tabnuuy.

Pe3ynbTaThl U3MepPeHUiA

dNeKTponpoBOAHOCTL PacTBOPOB

YKCycCHas Kucnorta AMMMak lMocne cMewnMBaHUA MCXOAHDbIX
pacTBopoB

BbiBoObI:

OTpaBVITb NPUHAANEXHOCTb UCXOAHBIX BELLECTB U NPOAYKTA PeaKUuUn K CUIbHBIM UK Cha-
BbIM 3N1EKTPOJIUTOM.

B copmepxaHue 13




TOUKA !'POCTA Xumus

KoHmposibHble gonpocsi:

1. MoyeMy pacTBOpbI peareHTOB NMOYTU HE MPOBOAAT NEKTPUYECKMUIA TOK?

2. O yém roBopuUT pe3koe yBenWyeHMe 31eKTPONPOBOLHOCTM MPOAYKTOB MO CPABHEHUI C
peareHTamu? 3anuwute MOHHY (GOPMY ypaBHeHUs peakuun (yKCycHas KucnoTa umeeT ¢op-
myny CH3COOH, a aueTtat-uod — CH3COO).

3. 3adaHue 04 pazsumusa YHKUUOHA/bHOU 2pamMomHoCmu

AncTunanpoBaHHas BoAA He MPOBOAWT 3NEKTPUYECKUA TOK. HO ecam oCTaBuTb ANCTUAIMN -
POBaHHYIO BOLY B OTKPLITOM COCyZAe B 1IabopaTopuy XMMum, TO 31eKTPONPOBOAHOCTb BOAbI by -
AT YBeNNYMBATLCA. Kak 3TO MOXHO 0OBACHUTDL?

JlabopamopHbil onbim Ne 6.
«OKucaume ibHO-80CCMAHOBUMeE/IbHbIe peakyuu. M3yyeHue peakyuu
s83aumodelicmsus cy/ibpuma HaMpuA ¢ nepoKcudom sodopoda»

Teopemuyeckasa 4acmeo

MpuMepoM 3K30TEPMUYECKON peakLuu, NPOTEKALWEN B PACTBOPE, MOXET CNYXUTb OKUC-
NINTENbHO-BOCCTAHOBMTENbHAA peakuus Mexay Cynb(puTOM HaTpua U NepoKCMAOM BOLOPOAA.
MpoayKTaMu 3TOW peakuumn SBASIOTCA CynbdaT HaTpua 1 Boaa. OCOBEHHOCTbI0 NpoTeKaHuA
peakuun ABngeTCs OTCYTCTBME BHEWHMX NPU3HAKOB peakuuu, 3a UCKIIOYEHMEM BbIAEeHNA Te-
NNOTbl U U3MeHeHneM pH.

[lpakmuyeckaa yYacmeo

Uenb pabomsi: U3y4ynTb OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLMM, NpoTeKalLlme B pac-
TBOpE C BblAeNeHNEM IHEPrUM U U3MeHeHneM pH.

MepeyeHb damyukos yugposol nabopamopuu: AATYNK TeMMepaTypbl NAATUHOBLIN U AAT-
yuk pH.

JononHumenbHoe o6opydosaHue: ctakaH 50 Ma - 3 WT.; WwnaTenb; CTEKASHHAA NasoyKa.

Mamepuanbl u peakmusbl: NMePOKCUA BOAOPOAA 3%-HbIN HACbIWEHHbIA PACTBOP CynbduTa
HaTPUWA CBEXENPUIrOTOBNEHHbIN.

TexHuka 6e3onacHocmu:

CobniopaiiTe Mepbl 6e30MacHOCTM Npu paboTe C INeKTpUYeCKUMU Npubopamu.

MHcmpyKkyus K nposedeHulo:

1. MpuUroToBbTe HAChILLEHHbIN PacTBOpP CynbdunTa HaTpUA. B cTakaHumk HanenTte 10 mMn BO-
Abl, B KOTOPOW PaCcTBOPUTE TBEPAbIA CyNbGUT HATPMUA Maccoi npumepHo 2—3 r. Korga cynb-
(GUT HaTpua nepecTaér pacTBOPATLCSA, CNelTe COAEPXKMMOe MEPBOro CTakaHa BO BTOPOM CTa-
KaH, CTPEMSACh K TOMY, YTODObI B HEr0 He MOnanu KPUCTanbl Cyabhuta HaTpUA.

2. C noMolblo AaTynKa M3MepbTe TemnepaTypy pacTBopa, a NPy NOMOLLY CTEKASHHOIO
3nekTpona — pH pacteopa. Korga 3Hauenus pH ctabunusupytotca, 3adukcupyiite AaHHble.

3. JaTumk pH n3Bnekute U3 pacTteopa M NPOMOWTE AUCTUNIMPOBAHHON BOAOMN.

4, B cTakaH HaneuTte 10 mMn pacTBopa nepokcuza Bogopoaa. M3mepbTe pH pacTsopa.

5. Korpa 3HayeHua pH cTtabunusnpyloTcs, npuneiTe B CTakaH pacTBOp Cynbduta HaTpUA.
Conepxumoe CTakaHa CUIbHO pa3orpeBaeTcd. M3meHeHue TemnepaTypbl U pH 3adukcupynte
C MOMOLLb0 AaTYMKOB. O6pamume BHUMAHUE HA OTCYTCTBME BHELIHWUX MPU3HAKOB peakuuu!

Pe3ynbTaThl M3MepPEHWIt/HabN0AEHWI

MapameTpbl PactBop cynbputa PacTBop nepokcuaa PacTtBop nocne
HaTpus BopopoAaa CMeluMBaHusA
TemnepaTypa
pH
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Bbigoobi:

YKa3zaTb npu3HaKK NPoTEKaHWS XMMUYECKON peakLuu.
KoHmpoibHble sonpocsi:

/. 3adaHusa dn4a nodzomosku K MA, BIIP

1) 3anuwunTe MONEKYNAPHOE YPaBHEHWE peaKLUM B3aUMOAENCTBUA CyNbduUTa HATPUA C
nepokcMaoM Bogopona. Kakoe Beww,eCcTBo B peakLuy BbINOMHAET POJib OKUC/IUTENS, A KaKoe
ABNAETCA BOCCTAHOBMTeNeM? PaccTaBbTe KO3 GDULMEHTb B YPABHEHUMN PeaKLUW, UCNONb3YS
MeToz 3N1eKTPOHHOro banaHca.

2) TpU3HAKOM NMpPOTEKAHWS peakuuu Mexay CynbhuToM HaTpUs U NepoKCUAOM BOAOPOAA
ABNAETCS:

a) U3MeHeHMe LBeTa pacTeopa
0) BblAENeHNe TeNOThI
B) BbINAAEHNE OCazkKa
r) Bblfe/NEeHNe raa
2. Kak mokasaTb, YTO NPOAYKTOM peakuuu ABASeTCs cynbhar HaTpus?

~— ~— — —

JlabopamopHbili onbim Ne 7.
«M3meHeHue pH 8 xo0de OKucC/lUMe/IbHO-80CCMAHOBUME/IbHbIX peaxkyul»

Teopemuyeckasa 4acmeb

OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuuun, npotekarowmne B BOAHLIX pPaCcTBOpaXx, 4aCTo
CONMpoBOXAaTCA U3MEHEeHWeM BOAOPOAHOro nokKasatenda, Tak Kak cpeaun npoayKTOB MOXET
ObITh KaK KUCNOTaA, TaK N We1I04Yb:

2KMnOs + 3Na;S03 + H0 = 2Mn0O2f + 3NaxS0s + 2KOH
2KMnOs + 3MnSOs+ 2H,0 = 5Mn0O2l + K2SO4 + 2H2S04
nDGKmULIECKaFI 4yacmsb

Lenb pabomsl: nokaszatb, YTO NPU OKUCAUTENbHO-BOCCTAHOBMTE/IbHBIX PeaAKLMAX BO3MOX-
HO 0bpa3oBaHUe KUCAOTbI MW LLEI0YM.

epeyeHb damyukos yugposol nabopamopuu: gatynk pH.

JonosHumenbHoe 060pydosaHue: 4 XMMMYeCKMX CTakaHa Ha 50 mJi; WTaTUB C Nankou u
MyhTOMN, MPOMbIBaNKA C AUCTUNINPOBAHHON BOAOW; KPUCTANIN3ATOP.

Mamepuanbl u peakmussl: 40 mn 0,1 M pactsopa nepmanraHata kaaus; 30 mn 0,1M pac-
TBOpa cynbuTa Hatpua; 30 mn 0,1M pacTBopa cynbdata mapranua (I).

TexHuka 6e3onacHocmu:

Cobntoaatb Mepbl 6e30macHOCTM Npu paboTe C IneKTpuyecknumMn npubopamu.

MHCMPYKUUA K BbINOJIHEHUK):

1. lna npoBefeHNA NepBON peakuuy HaneuTe B OAMH CTakaH PacTBOp CylbduUTa HaTpw4,
BO BTOPOM - PacTBOP MepMaHraHarta Kaaus.

2. Morpy3nTe Aatumk pH B pacTBop cynbduta HaTpua. Koraa nokasaHus ctabunusmpyor-
CA, 3anulInTe 3HaYeHne pH.

3. TwaTenbHO NPOMONTE AATYMK, OCODEHHO €ro YyBCTBUTE/IbHBIN INEMEHT, ANCTUANNPO-
BAHHOW BOZOW W MOrpy3uUTe B PacTBOP BTOPOro peareHTa - NepMaHraHaTa Kaaus.

4, 3anuwuTe 3HaYeHue pH nocne ctabunusauun nokasaHuii npubopa.

5. He BbiHMMas AaTuMka U3 pacTBopa, A0baBbTe B CTakaH pacTBOp CynbchuTa HaTpus. Ha-
bniopanTe n3MeHeHne 3HavyeHmit pH. Mocne Toro kak BenMYMHa pH nepecTaHeT U3MEHATbCS,
3anuwunTe e€ 3HayeHue.

6. TwaTenbHO NPOMONTE AATYMK.

7. AHanornyHo noBTOpPUTE M3MepeHUsa C pacTBopamm cynbdarta mapranua (Il) v nepmanra-
HaTa Kanus.
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Pe3ynbTaTbl M3MepeHMii/HabnoLeHUN

pH nocne Ha6ntope-
N? onbiTa PactBop 1-ro peareHTta PacTBop 2-ro peareHta CMelluBa- Hus
HUA
dopmyna pH dopmyna pH
1 KMnO4 Na,SOs;
2 KMnOg4 MnSO4

BbisoObi:

YKa3aTb BCe MPU3HAKU MPOTEKAHMS XMMUYECKUX pPeakLun.
KOHTpOnbHbIE BOMPOCHI:
/. 3adaHusa 014 nodzomosku K TMA, BI1P

1) Kakue npu3Hakn NpoTeKaHUA XUMWUYECKUX peakLun Bbl Habawzanm?

1 2 3 4
Puc. 18. Mpu3HaKN XUMUYECKUX peakLum

2) YkaxuTe Homepa npobupok, B KOTOPbIX NPOTEKANN PeakLun MexXay:

a) CynbGMTOM HATpPWA N NepMAHTaHATOM Kanus;

6) cynbaTtom mapranua(ll) u nepmaHraHaTom Kanus.

2. 3anuwunTe ypaBHEHUA peakuumn, eciu:

a) KMnO4 BocctaHaBnnBaetcs Ao MnOy;

6) Na2SOs3 okucnsetca go NazS0Oa.

3. Kakoe Bel,eCcTBO B peakLMaAX BbINOMHAET POJib OKUCAUTENSA, A KaKMe SBNAOTCA BOCCTA-
HOBUTENAMWU?

4, PaccTaBbTe KOI(DMULMUEHTbI B YPABHEHMAX PeaKLLWIA, UCMONb3YS METOA, 31€KTPOHHOr0 6a-
NaHca.
JononHumenbHaa uHgopmMayus

XomyeHko [. M. ,CeBactbaHoBa K. . OKMCANTENbHO-BOCCTAHOBUTENbHbIE peakuun. — M.:
MpoceeweHune, 1989. — 141 c.

JlabopamopHbii onbim Ne 8.
«CpasHumesibHAA xapakmepucmukKa
sBoccmaHosumeJsibHoli cnocobHOCMuU MemasJios»

Teopemuyeckasa 4acmeo

XnMUyeckmne CBOMCTBA MeTaNIoB 06yC)'IOB)'IeHbI rNaBHbIM O6p&30M NX CNOCOBHOCTbIO oTAa-
BaTb 3/1IEKTPOHbLI, MPU 3TOM aTOMbl METAJIJIOB NPEBPALLAOTCA B KATUOHbI.

Me — ne ' Me™,
T. €. MeT/I/Ibl B XUMUYECKUX PeakLUaX NposBAfioT BOCCTAHOBUTENbHbIE CBOICTBA. OAHAKO
BOCCTAHOBUTEJ/IbHbIE CBOWCTBA META/I/IOB PA3/IMYAIOTCA.
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Ecnu B3aTb ABe NIACTUHKKU, HAaNpUMep, U3 LLUHKA U Meau U ONyCTUTb UX B PACTBOP INEKTPO-
NNTA, TO NONYYUTCA NPOCTENILNNA FaNbBAHNYECKUI INeMeHT. Mexay MeTannnyeckuMm 3NeKTpo-
LAaMW BO3HUKHET Pa3HOCTb MOTEHLMANOB, KOTOPYID MOXHO M3MepUTb C NOMOLLbIO BOJIbTMETpA.
Yem Oonble pa3HuMLLA B aKTUBHOCTM METaN/IOB, TEM BbilI€ 3HAYEHWE PA3HOCTM MOTEHL,MaNoB.
LIMHK aKTMBHee Menu, MOITOMY OH Jlerye OKWUCIAeTCA, OTAABas 3NEKTPOHbI M MpeBpalLasch B
KaTuoHbl Zn’": Zn — 2e * Zn®*, KOTOpble NepexoAaT B PacTBOP. JNEKTPOA, Ha KOTOPOM MPOMUC-
XOAMUT OKWUCNeHMe, Ha3blBAeTCA aHOLOM, B raJibBAHMYECKOM 3JIeMeHTe OH 3apsXeH oTpuua-
TenbHO. Ha MeHOM KaToe NPOMCXOAUT NPOoLEeCC BOCCTAHOB/IEHUA, HANpuMep:

2H,0 + 2e " Hp + 20H

B LaHHOM 3n1emeHTe MefHaA NiacTUHKA 3apAXeHa NOoNOXNTENbHO.

CpaBHeHMe 31eKTPOAHbIX MNOTEHLMAN0B rasbBaHUYECKUX NaAp, COCTOAWMX W3 PA3ANYHBIX
MeTasiNoB, MO3BO/IAET COCTABMTb NOC/Ie[0BATENbHOCTL C YYETOM YMEHbLUEHNS UX aKTUBHOCTM.
Takyl nocneaoBaTeNbHOCTb HA3bIBAKT 3/1EKMPOXUMUYECKUM PAOOM HANpAxXeHul Memansos.

[lpakmuyeckasa Yacmeb

Lleflb pa6ombl: CPaBHNTb AKTUBHOCTb BblAAHHbIX METa/IJIOB HA OCHOBAHWW U3MEPEHUA NOo-

TEHLMANOB raJibBaHNYECKMX nap.
epeyeHb damyukos yugposol nabopamopuu: faTUMK HanpsxeHus (8o 2,5 B).

JononHumenbHoe 060py008aHUe: XUMUYECKMI cTakaH Ha 100 ma.

Mamepuanbl u peakmussbl: LMHKOBAA, CBUHLLOBASA, MeAHasA, Xene3Has (CTanbHas), anloMu-
HWeBasA NNACTUHKM (BMECTO MNACTUHOK MOXHO MCMOJ/b30BaThb hObIY MAM NPOBOAOKY); 1M
pacTBOp XJiopuaa HaTpus.

TexHuKka 6e3onacHocmu:

CoepnHeHNs CBUHLA N APYTUX TAXENBIX METANIOB — BbICOKOTOKCMYHbIE BELLeCTBa, MpK
paboTe C JaHHbIMM MeTannamu Heobxoanmo cobnoaaTh OCTOPOXHOCTb, NOC/IE PaboThl cnepy-

€T TWaTe/IbHO BbIMbITb PYKU C MbIJIOM.
I/IHcmpquu,q K B8bINOJIHEHUO:

1. MoaknounTe KNeMMbl LaTymKka HANPAXEHUS K MEAHOW W LLMHKOBOW NIACTUHKAM.

2. OnycTuTe NNACTUHKM B CTaKaH C pacTBOPOM XNOpuAa HATpUA Tak, YTOObl NAACTUHKK He
Kacanucb Apyr Apyra. HauHuTe perucTpaumio AaHHbIX. Korpa nokasaHua aatumka ctabunnsm-
PYIOTCA, 3aNUWNTe 3HAYeHMe Pa3HOCTU NOTEHLNANOB B TeTPAAb.

3. TlomMeHAWTe MONAPHOCTb MOAKIIOYEHMSA KIEMM JaTyMka K NAACTUHKAM. Kak M3MeHMNuCh
noKasaHusa perncrpatopa gaHHbix? [Toyemy?

4, AKKYpaTHO M3BJIeKWTE MJACTUHbI M3 PacTBOPA, OTCOEAMHUTE UX OT AATYMKa, a 3aTeM
aHaNIOrMYHO NCCefynTe CNeAytoWwyo napy MeTanios.

5. Pe3ynbTaTbl 3aHecKUTe B TabmLy.

Pe3ynbTaThl U3MepPeHUiA

B kakoM HanpaBneHnu
o Pa3HocTb
Ne Uccnepye- nepemeLyaroTCa 31eK-
NoTeHUnanos, -
onbITa Mble MeTaJibl MB TPOHbI BO BHELUHEN
uenn?

BbiBoa 06 oTHOCHTENDb-
HOM aKTMBHOCTM uccne-
AyeMbIX MeTaNnoB

B copmepxaHue 13




TOUKA !'POCTA Xumus

Bbigoob!:

YKa3aTb CaMbll aKTUBHbIA METaNN U META C HAUMEHbLUEA aKTUBHOCTbHO.

KoHmposibHble sonpocsi:

1. Mexay kKaknmn MeTannaMu HabnpaeTca MakCMManbHas PasHOCTb NOTEHLWANOB?

2. Kakow u3 nccnepyembix MeTanioB CaMblii aKTUBHbLIN, @ KAaKOW — HAMMEHee aKTUBHbINA?

3. Ha ocHOBaHMM JaHHbIX TabAWLbI PACNONOXMTE MCCNefyeMble MeTansbl B PAA N0 ybbiBa-
HUIO aKTUBHOCTM, CPABHUTE MONYYEHHbIE Pe3yNbTaThl C INEKTPOXMMUYECKUM PALOM Hanpsxe-
HUN MeTaNoB..

4. 3adaHue 0218 pa3gumus YYHKUUOHA/IbHOU 2paMomHOCMU.

Ha MeZHbIX 1 BPOH30BbIX U3AENNAX YACTO MNOABNAETCA 3€/1IeHOBATO-KOPUYHEBbLIA HANET,
NMeHyeMblli «naTuHa». MaTuHa (MTan. patina) npefcTaBnseT cobol NOABNAIOWMNCA CO BpeMe-
HEM CNOM OKCUAHO-KapbOOHATHON NAEHKK HA MOBEPXHOCTU Meam v eé cnnaBos. Chopmynnpymn-
Te rMnoTe3y, 0OBACHAIOWYI C XMMUYECKON TOYKM 3PEHUA NPUYUHY NOABNEHUA NMATUHBI.

JemMoHcmpayuoHHbIU onbim Ne 2.
«M3y4yeHue B/UAHUA pa3/IUYHbIX PAKMOPOB8 HA CKO-
pocmb peakyuu»

Teopemuyeckaa 4acmeb

CyLecTByioT pasHble Moanbukauum npubopa Ana m3yye-
HUA XMMUYECKUX peakuui. B 0oHOW KOHCTPYKLMM PONb peak-
TOpa BbINO/HAET 0bbluHAA Npobupka, B Apyron, bonee cospe-
MEHHOW, - cocyn JlaHA4oNbTa.

OLHaKO TeXHWKa AEMOHCTPaLuM 3KCrepuMeHTa OCTaéTcH
OANHAKOBOW. MeHAeTCS Nulb NOPSA0K CMeLNBaHUS pearnpy-
ownx sewecrts. CHayana B NpobupKy-peakTop 3annBaeTcs
PaCTBOP KUC/IOThI, @ B HEMO MOMELLAETCA TBEPAOE BELLeCTBO
(LMHK, MpaMop).

[Tpakmuyeckas 4acms

Puc. 19. MNpwnbop

Lenb pabombi: U3y4nTb BANAHME PA3INYHbLIX PAKTOPOB HA
CKOPOCTb XMMUYECKOW peakuuu.

MepeyeHb damyukos yugposol nabopamopuu: [aTYNK
TemnepaTypbl NAATUHOBBIN.

JonosHumesibHoe 060pydosaHue: Npubop LNA WU3YYEHWUS CKOPOCTU XUMUYECKUX PeaKLWi;
3N1eKTpUYeckas NINTKA, CTakaH XUMUYECKM Ha 250 mn; wnatenb; KpUCTannM3aTop Ans npo-
MbIBaHMS COCYLOB JlaHA0NbTa, Npobupku MX-21 (3 wr.).

Mamepuasbl u peakmusbl: COnsHas kucnoTa (4%-Hoin); consHas kucnota (10%-Hbin); Ky-
COYKM MpaMopa; MOPOLOK MPaMOpa; YKCYCHas kucnoTa (6%-Hbil); LMHK, NepOKCMA BOLOPOAA
(3%-HbIn); puokcua MapraHua (1V).

TexHuka 6e3onacHocmu:

Cobniopats npasuna paboThl C KMCIOTAMU U HArpeBaTe/bHbIMU 3NE€KTPUYECKUMU Npubo-

pamu.
MHCMPYKUUA K BbINOJIHEHUK):

ana onpeneneHna CKopoctu
XUMUYECKNX peaKLI,VIl\;I

OnbiT 1
BAnaHue npupoabl pearnpyrowmnx BeLwecTB Ha CKOPOCTb XMMNUYECKOW peakLum
B oaHO koneHo cocypa JlaHponbTa Hanewte 3 mn 1 M pacTBOp YKCYCHOW KWUCAOTbI
(I 6%-Hblii pacTBOP), B APYroe KoNeHo nomecTuTe 2—3 rpaHynbl LMHKa. Bo BTopomn cocya JlaH-
AonbTa Haneite 3 mMa 1 M conaHoit kucnotbl (I 4%-Hbin), B APYroe KONEHO - 2—3 rpaHy”nbl
umHkKa. MpucoeanHute cocyabl JIAaHAONbTA K MAHOMETPUYECKUM TPYOKaM.
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O6bpamume gHumaHue! OLHOBPeMEHHO MepeneiTe KNCNOTbl B cocyaax JIaHAONbTA K FpaHy-
nam uuHka. CpaBHWTE YPOBHU XWUAKOCTY B MAHOMETPUYECKUX TPYyDKaX.
Yyawmecs fenatT BbIBOL O PAa3HOW CKOPOCTM XMMUYECKNX pPeakL .

OnbIT 2
BnnsHMe KOHULEHTPALNUN pearnpyrLmx BeLWweCTB Ha CKOPOCTb XMMUYECKOW peakLum

B onHO KoneHo cocypa JlaHponbTa Hanente 3 Ma 4%-HOW CONAHOM KUCAOTHI, B APYroe KO-
NIeHO nomectute 2—3 rpaHynbl LuHKA. Bo BTopon cocyn JlaHpgonsta Hanente 3 mn 10%-Hou
CONAHOW KUCNOTbI, B APYroe KONeHO - 2—3 rpaHynbl unHka. NpucoeanHute cocyabl JlaH-
A0/bTA K MAHOMETPUYECKUM TpybKaMm.

O6pamume gHumaHue! OLHOBPEMEHHO MepenenTe KNCNOThl B COCyaax JIaHAONbTA K rpaHy-
nam uuHka. CpaBHWTE YPOBHU XWUAKOCTY B MAHOMETPUYECKUX TPYDKaX.

Yyawmecs fenatT BbIBOL O PA3HOW CKOPOCTU XUMUYECKUX pPeakLui.

OnbIT 3

BnnaHue TemnepaTypbl pearmpyloLnx BeWeCcTB Ha CKOPOCTb XUMUYECKOW peakLum

B oaHO koneHo cocyna JlaHaonbTta Hanente 3 Ma 10 % CONSHOW KUCNOTbI, B APYroe KONEHO
nomectute 2—3 rpaHynbl LuHKA. Bo BTOpON cocyn JlaHaonbTa Hanente 3 mn 10%-How cona-
HOW KMCNOTbl, HArpeTon Ha BoAAHoOW baHe Ao 50 °C, B Apyroe KoneHo - 2—3 rpaHynbl LUH-
Ka. MpucoeanHnTe cocyabl JJAHAONbTA K MAHOMETPUYECKMM TPYOKaM.

O6pamume gHumaHue! OLHOBPEMEHHO MepenenTe KNCNOThl B COCyaax JIaHZoNbTa K rpaHy-
nam unHka. CpaBHUTE YPOBHM XUAKOCTY B MAHOMETPUYECKMX TpyDKaX.

Yyawmecs fenaloT BbIBOA O PA3HOM CKOPOCTU XUMUYECKUX PeaKLMM.

OnbiT Ne 4

BAnsHME MOBEPXHOCTU COMPUKOCHOBEHUA PEArUpYIOLLUX BELLECTB
Ha CKOPOCTb XMMMWYECKON peakLuu

B oaHO KoneHo cocyaa JlaHaonbTa HanenTe 3 M 4%-HOW CONAHOM KUCNOTbI, B APYroe KO-
NeHo nomecTtuTe 1 r MpaMopa, B3ATOrO B BUAE Kycouka. Bo BTopoun cocyn JlaHaonbTa Hanente
3 Mn 4%-HOW CONSAHOW KWCNOTbI, B Apyroe KoseHo - 1 r nopowka mpamopa. lMpucoeanHute
cocyAbl JTaHA0NbTA K MAHOMETPUYECKUM TPYOKaM.

O6pamume gHumaHue! OLHOBPEMEHHO NepenenTe KMCAOTbl B cOCyAax JlaHmonbTa K Mpa-
MOpY LMHKA. CpaBHWUTE YPOBHM XWUAKOCTY B MAHOMETPUYECKUX TPYDKaX.

Yyawumecs fenatoT BbIBOA O Pa3HOM CKOPOCTM XUMUYECKUX PeaKLui.

OnbIT 5
BnusHue katanusatopa Ha CKOPOCTb XMMUYECKOW peakLuu

B cTakaH ¢ Bogon, HarpeToit fo 50 °C, nomectnTe 2 AEMOHCTPALLMOHHbIE MPOOUPKM C 2 M
3% -HOro pacTBOpa NepokcMaa BOAOPOAA. BblaepxuBaOT NPobUPKK B BOAE OKONO 2 MUH. M3-
BNIEKUTE NPOBUPKN 13 BOASHON BAHU U NPOAEMOHCTPUPYNTE yyalUMCs pe3ynbTaT - Ha CTeH-
Kax NpobupKKU NOABUAUCH NY3bIPbKK ra3a KUCNOPOAA. B oaHYy 13 npobupok BHECUTE Ha KOHUM-

ke wnaTens guokcug Mapranua (V). HabnoaatoT 3HepruyHoe BbigeneHme KUCI0POAa.
KonmponbHble sonpocsbl:

1. OT Kakux (hakTOPOB 3aBUCMT CKOPOCTb XMMUYECKOW peakunu?

2. TloyeMmy pasnoxeHune nepokcuaa BOAOPOAA B MPUCYTCTBMM Auokcuaa mapraHua (IV)
CHayana MAET ouyeHb BLICTPO, a 3aTeM 3ameanseTcs?

3. 3a0aHusa 0na pa3sumusa (QYHKUUOHAbHOU 2pamomHocmu

B Tpu OAMHaKOBbIE NPOBUPKM YYEHWUKN HANUAM NO 5 MA pacTBOpa CONSHOM KUCAOTbI O4M-
HAaKOBOM KOHLEHTpauuu. B nepsyio nNpobupky NONOXKMAM CTPYXKW XKene3a, BO BTO-
Pyl - CTPYXKW LMHKA, B TPETbI - CTPYXKM HEU3BECTHOrO CBET/IOFO APKO OnecTauiero Me-
Tanna. Hanbonee MHTEHCUBHO BblAeNeHNWe ra3a Habnogann B TpeTbei NPobMpKe C Hen3BecT-
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HbIM MeTannoM. Bo BTopon npobupke C LMHKOM UHTEHCUBHOCTb BblA€/eHMS ra3a bbiia
MeHbLUe, YeM B TPeTbel. B nepBoii npobupke C kene3oM WHTEHCUMBHOCTb BbifeNeHUs ra3a Obl-
Na HAaUMEHbLIEMN.

a) [lelicTue Kakoro (akTopa, BAWAIOWEro Ha CKOPOCTb peakuuu, Habnwaanu yyawmecs?

6) Kakon MeTann MOr HaXxoAuTbCA B TPeTbel Npobupke? 3anuiunTe Ha3BaHMe MeTanna.

4. Ha rpaduke npenctaBneHa 3aBUCUMOCTb KOHLEHTPALMN NCXOAHBIX BELLECTB U NPOAYK -
TOB peakLun OT BPeMeHU NPOTeKAHNUA peakLmu:

cA

t
Puc. 20. Tpadunk 3aBUCMMOCTM KOHLLEHTPALLUMU UCXOLHbIX BELLECTB
W NPOLYKTOB peakLuun OT BpeMeHM NPOTeKaHUA peakLum

Onpe.u.enMTe, Kakafd KpuBaa OMWCbIBAET U3MEHEHWE KOHLEHTPAUWMN MCXOAHBbIX BELLECTB, a

Kakas — NMpOAYKTOB peakLuu.
JonosHume nbHaa uHgopmMayus

JleeHcoH W. A. Xumunyeckne peakuuu: TennoBon 3ddekT, paBHOBeCMe, CKOPOCTb. — M.:
000 «M3patenbcTBo Actpens, 2002. —192 c.

JemMoHcmpayuoHHbIl onbim Ne 3.
«Hememannsbi. FanozeHbl. U3yyeHue uaudeCcKUX U XuMu4eckux csolicms xjiopa»

Teopemuyeckasa 4acmeb

[lns nonydeHus xnopa U3 CONAHON KMCAOTbI B 1abopaTopum NCNONb3YT pa3- i
NINYHbIE OKUCAUTENU - MepMaHraHaT Kanud, AMOKCMA MapraHua, AUXpomart Ka- i ’
nns. Peakuma Mexapy CONAHOM KMCNOTOW M NepMaHraHaTOM Kanua MAET npu
0bbIYHON TemnepaType, Npu NErKOM HarpeBaHWU C CONAHON KUCNOTOM B3aUMO- |4
AeNCTBYeT AMOKCMA MapraHua. bonee cunbHOro HarpeBaHus TpebyeT peakuus
ANXpoMaTa Kanus ¢ CONSHOM KUCNoToW. MNocneaHas peakuusa yaobHa TeM, 4To
6e3 HarpeBaHus OHa He MAET W BbiAeneHne xnopa npekpataercs. CKopocTb
NPOTeKaHUA peakuuii C NPUMEHEHNEM MEepPBbIX ABYX OKUCAUTENeW perynmpyercs
nojayen CONAHOM Kucnotol. MonyyeHne xnopa NpPoOBOAAT B annapaTe Ans npo-
BeJeHUA XuMunyeckux peakuun (AMXP).

MpumeHeHue npubopa AMNXP no3BonseT NO3HaKOMUTL yyalnuxca ¢ Gpusm-
YeCKUMU UM XMMUYECKUMWU CBOMCTBAMM XJIOpA — LBETOM, arperaTHbiM COCTOS-
HWEM, CNoCOBHOCTLI0 0becLBeYNBaTL OPraHUYeCckue KpacuTenn, BbITECHATDb
MeHee aKTWUBHbIE FanoreHbl U3 UX CONMEN, OKUCAATb HEKOTOPbIE HEOpraHMYeckue
coefiMHeHUa 00 Donee BLICOKUX CTENEeHEN OKUCIEHWS. YPaBHEHUS NpPOTeKa-
WMX peakLumm:

Puc. 21. Annapat Ans NpoBefeHNs XUMUYECKUX peakLui
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K2Cr;07 + 14HCI = 2KCl + 2CrCls + 3Clf + 7H,0
2KBr + Cl; = 2KCI + Br2
2Kl + Cl; = 2KCl + 12

2FeCl; + Cl; = 2FeCls
[lpakmuyeckaa 4Yacmb

Lenb pabomer: n3yyeHme GU3NYECKUX U XMMUYECKMX CBOWCTB XJI0pa.

JononHumensHoe o6opydosaHue: AMNXP; cnnpTOBKA UK INeKTpUYeCKan NAnTKA; WTATMB;
BOPOHKA.

Mamepuanbl u peakmusbl: CONAHas KNCNOTa (KOHL,.), AMXpOMaT Kanus, pacteop bpomuaa
kanua (2%), pacTBop moamaa kanua (2%), pacTBop nakmyca wau ppyroro kpacutens (dykcm-
Ha), pacTBop xnopuaa xenesa (ll), KpaxManbHbI KNEACTEP; aKTUBMPOBAHHbIN Yro/b; 5%—HbliA
pacTBOp CyNb(uTa HATPUA.

TexHuKa 6e3onacHocmu:

CobntopaiiTe Mepbl 6e30MacHOCTM Npu paboTe C KOHLEHTPUPOBAHHbIMIU KNCIOTAMW U AA0-
BMTbIMMW ra3amu.

O6pamume sHumaHue! [leMoHTax npubopa oCyLWecTBASIOT Nog Taron. [ns 3Toro yepes
AENUTENbHYI0 BOPOHKY B KOOy HanneatT okono 100 Mn 5%-Horo pacteopa cynbduTa HaTpus.
Yepe3 yac CHUMAIOT NOFNOTUTENbHbIE CKAAHKU, X COLEPXKMMOE CNMBAKT B baHKy ans oTpabo-
TaHHbIX PaCcTBOPOB. B 3Ty xe baHKy CAMBAOT COAepXMUMOe KObbl. MPOMbIBAOT COCYAbl BOAOK
1 BbICYLUMBAIOT.

MHCMPYKUYUA K B8bINOJIHEHUIO:

1. B konby-peaktop nomectute 6—7 r Auxpomarta Kanus, B BOPOHKY MpuienTe KOHLEH-
TPUPOBAHHYIO CONAHYIO KUCNOTY 06bEMOM 10 M.

2. TlepBbl MOrNIOTUTENbHBIN COCYZ 3aMO/IHATE PACTBOPOM KPACMTENA, HAMPUMEP NaKMYCOM.

3. Bo BTOpoOI cocyn HaneiTe 5%-Hbi pacTBOp bpoMuaa Kanus, B TPeTU — 2%-HbiA pac-
TBOP MOAMAA Kanus U f00aBbTe Kanil OY4eHb pa3baBNeHHOr0 KpaxMasbHOTo kiencTepa.
B yeTBEPTLIN NOFNOTUTENbHBIN COCYA PACcTBOP Xaopuaa xenesa (1), nonyyeHHbI paCcTBOPEHN -
eM nopowka xenesa B 10% conaHon kucnote. MATbIV W WECTON COCYAbl 3aNONHUTE COOTBET-
CTBEHHO 5%-HbIM PACTBOPOM LLENOYN U AKTUBUPOBAHHBIM Yr/IEM.

4, B konby npuneinte CONAHYI KUCNOTY U HarpenTe CMeCb Ha 3NEKTPUYECKOW MANTKE.

5. O6pamume BHUMAHUe Ha LBET BblAenAlolerocs xnopa. MocreneHHo Konba 3anonHseT-
CA XJI0POM U B NOFNOTUTE/IbHBIX CKNSHKAX NPOUCXOAMUT 0becLBeYnmBaHNe pacTBopa Kpacutens,
nosABieHNe XENTON OKpPaCKM B pacTBOpe bpomupaa Kanus - MPOUCXOAUT BbiAeneHue bpoma.
PacTBOp MoauAaa kanua npuobpeTaeT CUHIOK OKPACKY, a YyTb 3e/IeHOBATbIA PacTBOP Xnopuaa
xene3a (Il) cTaHOBUTLCA XENTLIM, BCIEACTBME 0bpa3zoBaHus xnopuaa xenesa (ll).

6. O6bpamume sHumaHue! Tocne HabnwAEHUA LenecoobpasHo CPaBHUTb WCXOAHbIE pac-
TBOPbI pearupyolnx BewecTs U pe3ynbTaThl peakunu. Ha ocHoBe HabnAEHUN YYeHUKN CO-
CTaBNAIOT YPAaBHEHUSA peakLLUn.

Pe3ynbTaThl HabnoaeHU

Pearupyrowue Bewecrsa

PacTBop KBr Kl FeCl;
nakmyca

LiBeT ncxogHoro pacteopa

LiBeT pacTeopa nocne B3a-
NUMOLENCTBMSA C XN10pOM

YpaBHEHMA peakLuit
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BbisoObi:

Yka3aTb (hM3Myeckme 1 XMMUYeckme CBOMCTBA X/10Pa, €ro akTUBHOCTb.

KoHmposibHble sonpocsi:

1. MOXHO N1 MCNONbL30BATb A8 MOrNOWEHNS X10pa aKTUBUPOBAHHbIN YroNb?

2. Kakne onbITbl MOKA3bIBAKT Pa3/IMYHY0 aKTUBHOCTb FaNOreHoB?

3. 3adaHue Ha paszsumue YHKYUOHA/IbHOU 2pamomHocmu

C naBHMX BpeMEH ANs oTOeNNBAHMA TKAHeW WCMOMb30BAN NPOAYKT B3aUMOAENCTBUS X/10-
pa CO WeNOoYblo - rMNoXJ0PUT HaTpus. Ha 4éM OCHOBAHO MPWMeHeHMe 3TOro BelecTBa A/
oTbennBaHms? B kakoit MOrNOTUTENbHON CKNSHKE MOXeT 00pa3oBaThCs AAHHOE BELLEeCTBO?

4. 3adaHue dna nodzomosKu K MA, BIP

3annwnTe ypaBHeHMe peakuuMu B3aMMOAEWCTBMS AMXPOMATA Kaius C CONAHOM KUCIOTOW.
YKaxuTe OKMCNNUTeNb U BOCCTAHOBUTENb. PaccTaBbTe KOI(DMULMEHTb B YPABHEHUU peakuun ¢
MOMOLLbIO METOAA 3NeKTPOHHOro banaHca.

JononHumenbHaa uHpopmayus

lpocce 3., BancmaHTens X. Xumus ans nwobo3HatenbHbiX. OCHOBbI XUMUW W 3aHUMATENb-
Hble onbiThl. [AP. 1974.- MNep. c Hem. — J1.: Xumus, 1979. — 392 c.

Hazaposa T.C., pabeukun A.A., NlaBpoBa B. H. XuMuyeckunm 3kcnepumeHT B LKONE. —
M.: MNpoceeuweHmne, 1987. — 240 c.

JemMoHcmpayuoHHbIU onbim Ne 4.
«Hememannbi. N3yyeHue csolicms cepHUCMO20 2a3a U CepHUCMOU KUC/10mbi»

Teopemuyeckasa 4acmeb

CepHUCTbIA ra3 B 1abopaTopnU MOXHO MOMYYUTb NPU B3aUMOLENCTBUM CUNbHBIX KUCIOT C
CyNbOUTOM HATPUA UK Kanus. YA006HO npoBoAnTb onbIT B npubope AMXP. Ha nposepeHune
OnblTa 3aTPAYMBAETCS HEMHOIO BPEMEHU, YTO NO3BOAAET HOMbLIYIO YaCTb YPOKA NOCBATUTL 06—
CYX[EHMI0O Pe3yNbTaTOB 3KCMEPUMEHTA, 3aNUCK HADNIOAEHWNIA U YPABHEHWUN PeaKLMiA.

[lpakmuyeckas 4acmob

Lenb pabomsl: U3y4nTb CBOMCTBA CEPHUCTOMO ra3a U CEPHUCTOWN KUCNOTbI.

JononHumensHoe obopydosaHue: AMNXP; cnupToBKa AW 3neKTpuyeckas NanTka.

Mamepuasbl u peakmusbl: CynbMUT HATPUA; CepHasa KNCN0Ta (KOHL.); pacTBOP NaKMyCa;
1%-HbIN PacTBOP MMAPOKCUAA HATPUs; pacTBop deHondTanenHa, 5%-Holl pacTBop kapboHaTa
HaTpuA, pa3baBneHHbI pacTBop MoAa (kéntoro ueta); 10%-Hblit pacTBOp r'MAPOKCUAA HA-
TPWS; aKTUBMPOBAHHbIN YrOb.

TexHuKka 6e3onacHocmu:

1. CobnioaaTb Mepbl 6e30NacHOCTM Npu paboTe C KOHLEHTPUPOBAHHBIMU KMCAOTaAMU U
ALOBUTBLIMM raszamu.

2. [emMoHTax npubopa oCywWecTBAAT Nog TAron. [na 3Toro yepes AeNUTENbHYIO BOPOH-
Ky B konby HanusatoT okono 100 mn 10%-Horo pacTtBopa rMApokcMaa HaTpua. Yepes yac cHU-
MaloT NOrNOTUTE/bHbIE CKAAHKU, UX COAEPKMMOE CIMBAIOT B BaHKY AnA OTPabOTaHHbIX pac-
TBOPOB. B 3Ty Xe BaHKy CNUBAIOT COAePXMUMOe KOMObl. MPOMbIBAIOT COCYAbl BOAOW U BbICYLIN -
BAIOT.

MHCMPYKUUA K BbINOJIHEHUK):

1. B konby-peaktop nomectute 10 r TBépAoro cynbhuta HaTpus. Hanente B AeNUTENbHYIO
BOPOHKY KOHLEHTPUPOBAHHOW CEPHOM KUCAOTbI (NpuMepHo 10 M) U BCTaBbTe BOPOHKY B 60-
KOBOE ropsio Konbsi.

2. TlepBbili NOFNOTUTENbHBINM COCYZ, 3aNOHUTE PACTBOPOM (DUONETOBOrO lakMyca.

3. BTopo# nornoTuTeNbHbIA COCyh 3anonHuTe 1%-HbIM PacTBOPOM FMAPOKCMAA HATpUA C
AobaeneHneM kanaum pacteopa heHonhTanenHa.
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4. B TpeTuit COCyA HaneiTe 5%-Hbll pacTBOp KapboHaTa HATPuWs, B YETBEPTbIA — CNabBbIN
pacTBOp Moaa unu 6poMHyto Boay.

5. B ;aBa nocneaHmx nornoTuTenbHbiX cocyaa nomectute 10%-HbIA pacTBOP rMAPOKCKMAA
HaTPWA N aKTUBMPOBAHHbIN Yronb ANS NOraouLeHna n3bbiTka CEPHUCTOrO rasa.

6. lMpuneiiTe N3 fenuTeNbHON BOPOHKM B KONDY CEPHYK KUCAOTY U OCTOPOXHO HarpemnTe
konby. Heobxoanmo, 4Tobbl TOK CEPHUCTOrO ra3a He Obli CIULLKOM CUNbHbIM.

7. Obpamume BHUMAHUEe Ha OTCYTCTBME LiBETA rasa. Yualuecs HabnwoaawT 3a M3MEHeHUsA-
MU, NPOUCXOLALUMN B NOTNOTUTENbHBIX CKAAHKAX. PaCcTBOP NakMyca CTAaHOBMTbCA KPACHbIM —
obpasyeTca cepHUCTas KMCNoTa:

H20 + SO2 = H2S03

8. ManuHoBas okpacka (eHondTanenHa B pacTBOpPe LLeN0YN MOCTENEHHO WUCye3aeT, 0b-
pasyeTcs Kucnas conb:

NaOH + SO, = NaHSOs

9. Ha cTeHKax TpeTbero NOrnoTUTENLHOrO COCyAa 0bpa3yioTcs ny3bipbkyu ra3a. CepHucTas
KUCN0Ta BbITeCHAET bonee cnabylo yronbHY KNCIOTY:

Na;CO3 + SO = NaxS0s3 + COf

10. Okpacka noaHon Boabl obecuBeynBaetcs. Mlom oKMCASeT CEPHUCTBIN Fa3 [0 CEPHOM
KUCNOTbI:

I + 2H20 + SO, = H;SO4 + 2HI
Pe3ynbTaThl HAbNOAEHNI

Pearupylolme BewwecTsa

Pactsop NaOH + ¢e-

nakmyca HONMTanemnH NazCOs l2 + H0

LLBeT ucxomHoro pacTBopa

LiseT pactsopa nocne B3aun-
MOZAENCTBUA C CEPHUCTBIM ra-
30M

YpaBHeHMA peakLuit

Bbi80o0bI:

YKa3aTb CBOWCTBA CEPHUCTOrO rasza (puanyeckne n XMMmYeckue).

KoHmposbHble 8onpocsi:

1. Mepeuncnnte u3nyeckmne CBOWCTBA CEPHUCTOrO rasa (LBET, NIOTHOCTb, PACTBOPUMOCTb
B BOZE).

2. K Kakum okcuaam OTHOCUTCS CEPHUCTbIN ras?

3. KakoW npoAyKT peakuuu obpa3yeTcs npu pacTBOPEHUN CEPHUCTOrOo ras3a B Boge? Kak
3TO MOXHO A,0Ka3aTb 3KCNEPUMEHTANIbHO?

4, CpaBHWUTE CWUY YrONbHOM U CEPHUCTON KUCAOTbl. Ha OCHOBaHMe Kakux HabnogeHUn Bbl
cAenanun Takow BbIBOA?

5. 3adaHus dna nodzomosku K T'MA, BI1P

1) Mpn cobupaHun rasos MCnonb3ylT NPUOOPbLI, NpeacTaBneHHble Ha pucyHke. C nomo-
LLbi0 KAKOro M3 yKa3aHHbIX NpubOpOB LenecoobpasHo cobupaTh cepHUCTHIN ra3? ObocHynTe
CBOW OTBET, UCXOASA U3 CBOMCTB AAHHOIO rasa.
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(A) (b) (B)

Z-d CTE |

— 7,

Puc. 22. Mpubopbl Ans cobmpaHus rasos

2) 3anuwunTe ypaBHeHWe peakuuu B3aMMOLENCTBMA CEPHUCTOro rasa C pacTBOPOM MOAA.
YKaxute oKMcInTeNb U BOCCTAHOBUTENb. PaccTaBbTe KO3 (ULMNEHTH B yPaBHEHUN peaKLmnm
C MOMOLLbIO MeTOAA 3NeKTPOHHOMO banaHca.

JononHumenbHasa uHgopmayus

Hazaposa T.C., pabeukun A.A., NlaBpoBa B. H. XuMmuuyeckun 3kcnepumeHT B LKONe. —
M.: NpoceeuweHmne, 1987. — 240 c.

JlabopamopHbil onbim Ne 9.
«OCHOBHble caolicmsa aMmMuaka»

Teopemuyeckasa 4acmeb

Monekyna aMMuaka WMEET HenoAeNnEHHYI napy 3/M€KTPOHOB, KOTOPAas MOXET BbICTYMaTh
Kak AOHOpP, 0bpa3ys LOHOPHO-AKLENTOPHYI CBA3b. B 4aCTHOCTM, TaKylo CBA3b OHA MOXET 06-
pa3oBaTh C MOHOM H', KOTOpLIN MONEKYNa aMMUAKa MOXET OTTATUBATL Y BOAbI:

NH3 + H20 * NHs" + OH"

B pe3ynbTaTe BOAHbLIA PacTBOP aMMUaka MMeET OCHOBHYI cpeay. B 3Ty peakuuio BcTynaer
NWWb HebONbLIAA YaCTb MONIEKY/T aMMUAKaA - MPUMEPHO YeTbipe M3 Thicaun B 1M pacTBopa.
Mo3ToMy aMMuak - cnaboe oCHOBaHMe.

[pakmuyeckas 4acme

Llenb pabomsbl: 3KCNepUMeHTaNbHO [0Ka3aTh, YTO aMMMaK - cl1aboe OCHOBaHMUe.

[MepeyeHb damy4ukos yugposol nabopamopuu: LaTYNKN INEKTPONPOBOAHOCTH M pH.

JononHumenbHoe o6opydosaHue: ABa XMMUYECKWUX CTAKaHa (25 M1); NpoMbiBaiKa C AUC-
TUNNUPOBAHHOW BOLOW; CTaKaH ANA CNMBA.

Mamepuansl u peakmussi: 1M pactBopbl NH3 u NaOH, ¢unbTpoBanbHaa bymara.

TexHuKka 6e3onacHocmu:

Cobniopaiite cneunansHble Npasuaa paboTsl CO WeoYaMmM 1 X pacTBOpaMu U npasuna
PaboThbl C 8AKO- U CUbHOMAXHYLWWMM BELLECTBAMM.

MHCMPYKUYUSA K BbINOJIHEHUIO:

6. B oauH ctakaH Hanente 20—25 mn 1M pacTBopa aMMuaka, B 4pyron - CToNbKo xe 1M
pacTBOpa r’MApPoOKCUAA HATpuUA.

6. M3mepbTe UX 3NeKTPONPOBOAHOCTL M pH (He 3abbiBas OMONACKMBATL AATYMKM KAXKAbIiA
pa3s, Korga ux nepeHocuTe U3 OLHOMO PacTBopa B APYrow).

7. DaHHble 3aHecuTe B Tabnuuy.

Pe3ynbTaThl U3MepeHUiA

PactBOpbI pH pacTBopa DneKTponpoBOAHOCTb pacTBOpa

AMMMaAK

TMAPOKCUA, HATPWS
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Bbisoosbi:
OTpa3nTb BO3MOXHOCTb ONpeAeneHns CUAbl 3NeKTpoNuTa nyTém muamepeHus pH pacteopa

N 3NeKTPONPOBOAHOCTH.
KoHmposibHble sonpocsi:

1. YTo MOXHO CKa3aTb O KMCJIOTHO-OCHOBHbIX CBOWCTBAX aMMiaKa Ha OCHOBE 3HaYeHus

pH B ero pactesope?
2. CpagHute cuny pactsopos NaOH u NH3 kak 3n1eKTponnToB, OCHOBbIBAACH HA 3HAYEHUU

pH B nx pacTteopax.
3. 3a0aHus 015 nodzomosKu Kk T'MA, BINP

PacTBopbl Tpéx BewecTB (1%) npoBepuan Ha 3N1eKTPOMNPOBOAHOCTb WM MOAYYUAN CREAYyH0-
LiMe pe3ynbTaThl:

Puc. 23. Mpubopbl Ans U3MEPeHUs 3NEKTPONPOBOAHOCTU BELLECTB

Kakue Bew,ecTBa MCMbITbIBAIM HA 31€KTPONPOBOAHOCTb?
1) cynbtaT HaTpus, X10pPUA Kanus, a30THas KMCnoTa

2) 3TUNOBbIN CMMPT, KEPOCUH, IIOKO3a

3) kapboHaT Kanus, aMMuak, rauuepuH

4) cepHas KUCNOTa, TMAPOKCUL HATPUA, Cynbdua, Kanus

JlabopamopHbit onbim Ne 10.
«OnpedeneHue amMmmMuayHou cesiumpbl U MOYEBUHbI>»

Teopemuyeckasa 4acmeb

JlaHHy0 paboTy MOXHO NPOBECTU MPU U3YYEeHUN MUHEPANbHLIX YA0bpeHuit. Mpeobnaaaio-
aA YacTb MUHEPaNbHbIX YA0OpeHUn ABNAOTCS consmu. Cpean NMPOMBILWIEHHO BbIMYCKAEMbIX
yao0bpeHuin ocoboe MeCTo 3aHMMAET opraHuyeckoe yao0bpeHne - MOYeBMHA. ITO AUAMUL,
YrofibHOW KMCAOTbl. PACTBOPbI MOYEBMHbI HE MPOBOAAT NEKTPUYECKOrO TOKA B OTNIMYMNE OT MU -
HepanbHbIX conen. MoyeBMHA B KauyecTBe YA0OpEeHNA BbIMyCKAeTCA B rpaHyNMPOBAHHOM BUAE,
Kak U aMMuUayHasa cenutpa. BHewWHAS CXOXeCTb He NO3BONAET BM3Ya/IbHO ONpeaennTb BUJ,
yaobpeHuns. CaMbii MPOCTON CMOCOD pa3NiMynTb 3TU Bel,ecTBa - MPOBEPUTb PACTBOPLI YA0-
OpeHnin Ha 3NEeKTPOMNPOBOLHOCTb.

[lpakmuyeckasa 4yacmeb

Lenb pabomsi: nAeHTUOULNPOBATL MOYEBUHY U AMMUAYHYIO CEAUTPY.

MepeyeHb damuyukos uugposol nabopamopuu: AATYMK INEKTPOMPOBOLHOCTH.

ZJononHumenbHoe o0b6opydosaHue: CTakaH Ha 50 mn - 2 WT.; CTEKNAHHAA Nasoyka —

2 WT.; wnaTtenb - 2 WT.; MpoMbiBaJika C ﬂ,MCTMﬂﬂMpOBaHHOVI BOZLOM.
Mamepuanbl U peakmusbl: MO4Y€BNHA, aMMWa4yHad CennTpa, ANCTUNNNPOBAHHAA BOAAd.

TexHuka 6e3onacHocmu: cobnoaath npasuna paboTbl C INeKTPUYECKUMU Npubopamu.
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MHCMpPYKyYUA K 8bINOJIHEHUIO:

1. B cTakaH npv nMoMowM WnaTens noMecTUTe HeCKOMbKO FpaHyn obpasua MUHEpanbHOro
ynobpenus. MpuneinTe npumepHo 30 MA BOAbI ¥ NPW NMOMELINBAHMW MONHOCTbIO PACTBOPUTE
ynobpeHue. B nonyyeHHbIli pacTBOP ONyCTUTE LATYMK INEKTPONPOBOAHOCTU. 3annwmnTe 3Haye-
HWe 3N1eKTPONPOBOAHOCTY B TAbANLLY.

2. MpoMonTe [aTyMK AUCTUNNIMPOBAHHOW BOLOW M NMPOTPMTE (UALTPOBANLHOW OyMaroi.
Obpamume BHUMAHUe HA TO, YTO AaXe He3HaunTenbHOe MonajaHue OAHOrO PacTBopa B APY-
rOW MOXET MCKA3NTb pe3ynbTaThl aHaAu3a.

3. TOYHO Takxe M3MepbTe 3/1eKTPONPOBOLHOCTb PACTBOPA BTOPOro yaobpeHus.

Pe3ynbTaTbhl U3MEpeHUN/HabAAEHNUI

Mpo6a yno6peHuns 3HaueHue Ha3BaHue yno6pexns
3NEeKTPONpPOBOAHOCTH unm ero hopMyna
Mpoba Ne 1
Mpoba Ne 2
Bbigodhi:

YKa3aTb, Kak MOXHO OT/INYNTb MOYEBUHY OT APYrMX MUHEPANbHbIX YA0OPEHW.

KoHmposbHble sonpocsl:

1. MOXHO N OTAIMYUTL CynbdaT aMMOHUMA OT CynbdaTta Kanus, usmepas 3NeKTPONPOBOA -
HOCTb UX PacTBOPOB?

2. Kakon cnocob naeHTudbuKkaummu cynbdara Kaams 1 cynbhaTta aMMOHNUA Bbl MOXETE NMpej -
NOXUTb?

lMpakmu4yeckas paboma Ne 4.
«OnpedesieHue HUMpam-uoHO8 8 NUMAMeJ/ibHbIX pacmsopax
C NOMOWbI0 UOHOCEJIeKMUBHO20 3/71eKmpoda»

Teopemuyeckasa 4acmeb

NoHocenekTusHbie 3nekTpoabl (MC3) - 3TO cneumanbHble 31EKTPOXMMUYECKNE INEKTPO-
Abl, PABHOBECHbIV MOTEHLMAN KOTOPbIX B PACTBOPE 3/1eKTPONUTA, COAEPXKALLErO ONpedenéH -
Hble WOHbl, 3aBUCUT OT KOHLLEHTPALWUM 3TUX UOHOB, T. €. 3TO INEKTPOXUMUYECKME INEKTPOAbI,
CUrHAN KOTOPbIX HANPAMYIO 3aBUCUT OT COAEPXKAHMA N3MEepAeMbIX NOHOB B PacTBOpE.

bnarogapa BaHHOMY CBOMCTBY, MOHOCENEKTUBHbIE 3NEKTPOAbl AKTUBHO WMCMONb3YIOTCA ANSA
onpeaeneHna KOHLEHTPALNUM 1 aKTUBHOCTW PA3INYHbIX MOHOB, COAEPXKALLMXCA B pacTBOpaX, a
TakXe AN4 aHanu3a v KOHTPOAA MPOLECCOB, KOTOPblE MPOTEKAKT C U3MEHEHMEM MOHHOMO CO-
CTaBa UCXOLHOrO pacTBopa.

NoHocenekTBHbIE 3N1E€KTPOAbI B NEPBY ouyepenb SBAAOTCA YCTPOMUCTBOM, MPUMEHSEMbIM
A5 aHann3a NPUPOAHbLIX BOA, ANS KOHTPONA 3arpA3HEHUIN OKPYXaloLen cpesbl, 0CaKOB,
MOPCKOW BOAbI, bZla, MPW aHANU3€e NOYB.

Takxe MCI npuMeHAOTCS ANS NPOBEeAEHNA MeANKO-ONOIOrMYeCKNX UCCea0BaHNI U aHa-
NIN30B A/19 ONpefeneHNs MOHHOro COCTaBa Pa3/IMYHbIX OUONOMMYECKMX CPEe, a TaKkKe BHYTpU-
KNI€TOYHOMN aKTUBHOCTW MOHOB.

Yaue BCcero, OCHOBHbIM 3/1eMEHTOM WOHOCENEKTUBHOMO 3/1eKTpoAa ABNseTca MembpaHa,
npoHuuaemas (B uaeane) ToNbko ANA OnNpenenéHHOro MoHa. Takum 0bpa3om, Mexay pacTBo-
paMu 3NEeKTPOSINTOB, KOTOPbIE MeMOpAHA M pa3fenseT, BOSHUKAET CTabunbHan pa3HOCTb NOTEH-
LKMAnNoB, KOTOpas CKAagabiBaetTcs u3 AuddPy3HOro noTeHuUMana, NoABAAKULLErOCA BHYTPU MeM-
OpaHbl, N ABYX Mexha3HbIX CKAYKOB MOTEHLMANOB. MI3MePUTb KOHLLEHTPALLMIO MOHOB B UCCNEAY-
€MOM PacTBOPE MOXHO, ONpesesinB 3NeKTPOABMXKYLLYIO CUNY ranbBaHWYECKOr0 INeMeHTa.
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[MoNIOXUTENbHBIMA MOMEHTAMMN UCMO/b30BAHNA NOHOCENEKTUBHBIX 3NEKTPOLOB ABNAOTCA:

1) NOHOCEeNeKTUBHbIE 3/1EKTPOLbI He BO3AEWCTBYIOT Ha UCCNeAyeMbin PacTBOp;

2) NOHOCENEKTUBHbIE 3NEKTPOAbLI M NX aHANM3ATOPbI, KAK NMPABKUI0, NOPTATUBHbI,

3) BO3MOXHOCTb NPUMEHEHNA MOHOCENEKTUBHbLIX 3/MEKTPOLOB KaK ANA MPAMOro aHanu3a,
TaK 1 B KAYeCTBe MHAMKATOPA B TUTPOMETPUMN.

BMmecTe ¢ TeM NnpuMeHeHW MOHOCENeKTUBHBIX AATYNKOB AJ1A aHA/M3Aa PACTBOPOB MeLIAoT
MHOrWe MOHbI, KOTOpPble COMYTCTBYIOT B AHAIM3MPYEMbIX BOLAX, BbITAXKAX. [10 MHeHUIO pa3paboT-
ynka LnhpoBbix nabopatopuii 4. M. XunnuHa, L0OUTbCA AOCTOBEPHbIX PE3yAbTATOB MPU UCMONb-
30BaHWM JATYMKOB, HANpUMep 417 aHaIU3a NPUPOLHBIX BOA, HE NMPeACTaBNAeTCA BO3MOXHbIM.

Mo3TOMy Mbl pekOMeHAyeM Ana 0TPaboTKM YMeHMIt MPOBOAWUTL WCCAELOBAHUA C HUTpAT-
[ATYNKOM HA MOAE/bHbIX PACTBOPAX, B KOTOPbIX OTCYTCTBYIOT APYrue NOHbI.

B kauecTBe TakMX MOAENbHbIX PACTBOPOB MOFYT ObITb PACTBOPLI HUTPATA Kaius C onpege-
NEHHON KOHLeHTpaumen. OHM MOryT MCNONb30BaTbCA B KAyeCTBE PACTBOPOB A/ MOAKOPMKM
KOMHATHbIX paCcTEHUN.

[lpakmuyeckasa yacmb

Lenb pabomsi: 03HAKOMWUTb Y4YalWMXCA C METOLMKON ONpefeneHns KOHLEHTPALWN BelecTB
(MOHOB) C NOMOLLLBIO NOHOCENEKTUBHbBIX AATYNKOB U ONpeJeNieHne HUTPAT - MOHOB B NMUTA-
Te/IbHOM pacTBOpe.

epeyeHb dam4ukos yugposol nabopamopuu: LAaTYNK HUTPAT-MOHOB.

JonosHumenbHoe 060pydosaHue: MarHUTHAA MeLllaska; Becbl aHaIMTUYECKUE; BECH TeX -
HUYeCcKMe; WKad CywunbHbln 0bwWenabopaTopHOro HasHadeHus; OKKC; konba MmepHas
1000 cM’— 1 wr.; nunetka 5 ¢cM’— TwT.; nuneTtka 10 cM’ — TwrT.; nunetka 15 cM’— 1 wr.;
konba mepHas 100 cM’— 6 wT.; nuneTka rpasymposaHHas 10 cM’— 1 wT.; nuneTka rpagyv-
poBaHHas 20 cM’ —1 WT.; UMANHADP MepHbIA 25 cM’ — 2 WT.; CTakaH XMMUYECKUN
50 cM’ — 8 wT.; cTakaH xumuyeckun 100 cm® — 1 wr.;

Mamepuanbl u peakmusbl: HUTPAT Kasus.

TexHuka 6e3onacHocmu: cobnoaatbh npasuna paboTbl C INEKTPUYECKUMU NpUbopamu.

MHCMpYKYUS K BbINOJIHEHUI:

1. lpueomosieHue KaaubposoYHbIX pacmeopos HUMPAMa Kaaus

BHavane rotosaT 1 M pactsop HuTpaTa kanus, ana 3toro 10,11 r a30THOKMCIOMO Kanuns, Bbl-
cyweHHoro npu Temnepatype 100—105 °C A0 NOCTOAHHON MACChl, B3BELINBAIOT C TOYHOCTbIO
[0 BTOPOro [eCATMYHOrO 3HaKa, MOMELAIOT B MepHYl0 Konby smectumoctbio 1000 cm’, pac-
TBOPAIOT B AUCTUNNMPOBAHHOW BOAE U AOBOAAT 00BEM 0 METKM AUCTUANNPOBAHHOI BOAOM.

PacTBop cpaBHeHus, cogepxaiinii 0,1 Monb/AM’ HUTPAT-MOHOB, roTOBAT U3 1 M pacTBopa
HaTpaTa Kanus. [lng 3toro B konby BmecTumocTbio 100 cm’ oTbupatoT nunetkoi 10 cm’ pacTso-
pa C KOHLEeHTpauueid 1 Monb/AM’, LOBOAAT pacTBOP 40 METKM AUCTUANUPOBAHHOW BOALOW W
nepemeLmnBatoT.

PacTBOp cpaBHeHus, cogepxaiwuii 0,01 Monb/AM’ HUTPAT-NOHOB, roTosaT u3 0,1 Monb/am’
pacTsopa HUTpaTa kanua. [na 3Toro B konby BMectumocTbio 100 cm’ oTBupatoT nuneTkoi
10 cM’ pacTBopa ¢ KoHueHTpauuen 0,1 Mo/b/AM’, AOBOAAT PacTBOP 4O METKW AUCTUAIUPO-
BAaHHOW BOAOWN U NepeMelLBalOT.

PacTBop cpasHeHUs, copepxaluin 0,005 mons/am’, rotosaT u3 0,1 mons/aM’ pacTBopa
HUTpaTa kanus. [na 3Toro B konby BMecTMMOCTbIO Ha 100 cm’oTbupatoT 5 cM’ pacTsopa ¢ KOH-
LeHTpauuen 0,1 Monb/AM’, LOBOAAT PacTBOP L0 METKM AUCTUAMPOBAHHON BOAON U nepeme-
WMBAIOT.

PacTsop cpasHeHus, cogepxawuii 0,001 monb/am’, rotosat u3 0,01 Monb/am’ pactsopa
HUTpaTa kanus. [na 3Toro B konby BMecTuMocTbio 100 cM’ oTbupatoT nunetkor 10 cm’ pacTso-
pa ¢ koHueHTpauuen 0,01 Monb/AM’, LOBOAAT PacTBOP AO METKN LUCTUNIMPOBAHHON BOLOW M
nepemMeLwmnBaoT.
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PacTBop cpaBHeHus, copepxainii 0,0001 mons/am’, rotosat u3 0,001 monb/am’ pacTBo-
pa HWTpaTta Kanua. [ns 3toro B Konby emectumoctbio 100 cm’ otbupatot nunetkont 10 cm’
C KOHLeHTpauueit pacteopa 0,001 mMonb/am’, AOBOAAT PAcTBOP 4O METKM AUCTUAIMPOBAHHON
BOAOWN N NepeMeLLBaloT.

PacTBOpbl CPaBHEHMSA, NPUrOTOBEHHbIE YKAa3aHHbIM Bbille CNOCODOOM, MCMONb3YIOT ANs
rpajyvpoBkn npubopa, NPoBEPKM 31€KTPOAOB, MOCTPOEHUA rPALyMPOBOYHOMO rpaduka.

2. [lod2omosKa UOHOCeNeKmMuUBHO20 Humpam-3aekmpoda

B npomexyTkax Mexay WCCnefoBaHMAMU MOHOCENEKTUBHLIN 3NEKTPOA NOrpyXatT B AUC-
TUANNPOBAHHYI0 BOAY. ECnu nepepbiBbl B paboTe COCTABNAOT CYyTKM Uan bonee, ero npefBapm-
TeNbHO 3aMayMBalOT Ha CyTKM B PAaCTBOPE HUTpaTa Kanus C KOHLeHTpaumeir 0,1 Monb/aM’,

3. Kanubposka 3nekmpoda

MoAroTOBNEHHbIA K paboTe HUTPAT-INEKTPOA NPOMBIBAT AUCTUNNIMPOBAHHON BOLOMW, 3a-
TeM pacTBOPOM HUTpaTa Kanud € KoHueHTpauuen 0,0001 monb/aM’. Tocne 3TOroO B YNCTHIN
CTaKaH HaNMBAKT PACTBOP HMTPATA KaNMA TOM XKe KOHLEHTPALWM, MOTrPYXAKT B PACTBOP 31eK -
TPOA, AKOPb MArHUTHOW MeLasK1, BKAOYAIOT MArHUTHYK MeWanKy B CETb U PETYINPYIOT CKO-
POCTb MepemellnBaHMS PaCcTBOPA. 3aTeM BK/IKOYAKT PexuM KanubpoBKM, BBOAAT 3HAYeHWE B
namaTb Nnpubopa.

Takum xe 0bpa3om NociefoBaTeNbHO U3MEPAIOT 3HAYEHNUA PACTBOPOB HUTPATA Kanus C
KoHueHTpauuer 0,005, 0,001, 0,01, 0,1 n 1 Monb/aM’. Mepes KaxabiM U3MEPEHNEM Bbl,EPXKN-
BAOT NEKTPOAbI B UCCIeyeMOM pPacTBOpe He MeHee 2—3 MUH.

4. OnpedeneHue co0epXaHUA HUMPAmM-UOHO8 B8 AHAJIU3UPYEMOM pacmsope

B cTakaH € uCMbITyeMbiM PacTBOPOM MOTPYXalOT 3MEKTPOA W AKOPb MArHUTHOW MeELanKm
TaK, YTobbl AKOPb HE Kacancs 3N1eKTPOAOB. BKNOYAKT MAarHUTHYK Melanky B CE€Tb W perynu-
PYIOT CKOPOCTb MepeMewnBaHmna. BKNOYAT KnaBuwy m3mMepeHuii u yepes 2—3 MUH onpepe-
NAT ToYHOe 3HavyeHue I[C pactBopa. [pOBOAAT He MeHee TPEX napannenbHbIX onpeaene-
HWIN, KOXAbIW pa3 3anuceiBas 3HavyeHus I[C aHanm3npyemoro pacteopa. ocie okOHYaHMA
paboTbl BKNOYAKT NPMOOP, MArHUTHYIO MeLWanky 1 NPOMbIBAKT 3NeKTPOAbl AUCTUANMPOBAH -
HOW BOAOMN.

5. O6bpabomka pe3ysbmamos usmepeHull

ConepxaHue HATPAT-MOHOB B UCMBITYEMOM PACTBOPe PAcCYUTbIBAOT NO Gopmyne:

X = 10"
pNOs;= — Ig[NOs]; C(NOY = 10™% mons/n;

Cx = 10™%.62-10°mMr/n
Pe3ynbTaThl M3MepeHui/HabnoaeHnn

Ne° KoHUeHTpauus HUTpaT-MOHOB CpenHee 3HaueHMe KOHLEHTpauum
n3MepeHuns HUTpaT -MOHOB

1
2
3

BbiBoObI:

B BbiBOAAX yKa3aTb cpeaHee 3HavyeHue KOHUEHTpaulun HUTPAT-WOHOB B dHANU3NPYEMOM

pacTBope.
KoHmposbHble sonpocsbl:

1. C nOMOLLbI0 KaKMX BELLECTB MOXHO A0Ka3aTb Haauume HUTPAT-UOHOB B paCTBODE?
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JlabopamopHbil onbim Ne 11.
«}Keneszo. OKucneHue xkese3a 80 B/AXXHOM 8030yXxe»

Teopemuyeckasa 4acmeb

Pa3pyleHune MeTanoB U CNIaBOB B pe3ynbTaTe NPOTEKAHMA HA UX MOBEPXHOCTU 3NEKTPO-
XUMUYECKMX PeaKLMIA Ha3bIBAETCA INEKTPOXMMUYECKOW Koppo3nen. pn 3neKTPOXUMUYECKON
KOPPO3MM HA MNOBEPXHOCTM Xefe3a NpoTeKalT OLHOBPEMEHHO ABa MPOLECCA: OKUC/IeHNe Me-
Tanna — aHOAHbIN npouecc

Fe — 2e = Fe”'
W BOCCTAHOBNEHWNE OKUCIUTENS — KAaTOLHbIN NpoLecc
02 + 2H20 + 4e = 40H
B BoZle MOHbI Xene3a Fe’" B3aUMOAECTBYIOT C MMAPOKCUA-MOHaMK, 0Bpasys HepacTBOPY-
MbI rnapokcung xenesa (Il):
Fe’' + 20H = Fe(OH);
Kucnopogn Bo3gyxa okucnsaer yactb rugpokcunaa xenesa Fe(OH)2 n nonyyaerca metaru-
Apokcunpa xenesa FeO(OH):
4Fe(OH)2+ O = 4FeO(OH) + 2H,0

Cmecbh MeTarmapokcuaa xenesa FeO(OH) ¢ ruppokcupom xenesa(ll) obpasyoT Tak Hasbl-
BAEMYI0 PXaABYNHY — Oypblii pbIX/blA NOPOLWOK. Kak BUAHO U3 YpaBHEHWUI peakLni, KOPPo3us
MpoTeKaeT B MPUCYTCTBUM KUC/IOPOAA.

Mpn KOHTaKTe xene3a C MeHee akKTMBHbIM METa//IOM CO3AaéTCA rasbBaHWYeckas napa,
B KOTOpOI bonee akTMBHbIN MeTann (Fe) HAUMHAET MHTEHCUBHO OKMUCNATbCA. CKOPOCTh peak-
LW pacTET, yBeIMYMBAETCA U CKOPOCTb NOTPEeDbNeHNs KuCnopoaa.

[lpakmuyeckas 4yacmeo

Lenb pabomer: nccnenoBath NPoLECC 3NeKTPOXMMUYECKOW KOPPO3NK Xene3a Ha BO3AYXe.
lepeyeHb damyukos yugposol nabopamopuu: ALaTYNK LaABIEHUA.

JononHumesnbHoe 060pydosaHue: konba naockoAoHHas obbémom 500 ma - 2 wT.; npob-
Ka pe3MHoBas C OTBEPCTUEM AN14 AaTyMKa.

Mamepuanel u peakmusbi: NOPOLIOK BOCCTAHOB/IEHHOrO Xene3a; NOpPOoLWOoK Meau.
TexHuka 6e3onacHocmu:

CobnoaeHne mMep be3onacHOCTU npu paboTe € 3neKTPUYECKUMU npubopamu.
MHCMPYKUUA K 8bINOJHEHUO:

B nnockofoHHy0 Konby npunente 3—4 MN BOAblI U BCTPAXMBAHMEM CMOYMTE CTEHKW KONOBI
BOJLON.

3akpolitTe Konby npobkon ¢ ra3ooTBOLHON TPYOKOW M MpUCOeANHUTE NPUbOpP K AATYUKY
DaBNIeHUA.

HacTpolite patuuk.

OTkpoMTe Konby, BChiNbTe B HEE 5—6 I NopoLiKa xenes3a 1 bbICTPO 3akponTe Konby npob-

Kon. Ewe pa3 BCTpAXHWUTE KONby, 4TOObI MOPOLIOK PAaBHOMEPHO Pacnpemennacs no CTeHKam
Konbel. CneanTe 3a U3MEHEHUAMU AABNEHUS B TeueHMe 4—5 MUH.

|_|OBTOpVITe JKCMepuMeHT, B34B BMECTO YACTOrO NOpPOLLKa Xenesa CMeCb NOPOLWKOB Meaun U
Xejesa.

Kak n3meHunaco CKOpPOCTb peaKkunmn OKucneHna? Kak n3MeHMnoCL aasneHue 3a 4—5 MuH?
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Pe3ynbTaThl U3MepeHWI/HabnaeHWiA

N2 onbi- CocraB TBEpAOii AaBnenne rasa, kfla
Te Pasbl K Havany onsiTa Uepes 5 MUHYT A
1 Keneso
2 Xeneso + mepnb
Bbi8oObI:

OTpasuTb NPUYMHBI U3MEHEHUS LaBNeHUs B Konbe, BANAHME MeAM HA CKOPOCTb NMPOUCXO-
AALWMNX MPOLLECCOB.

KoHmposibHble 8onpocsi:

1. Kak n3meHseTca KONMYeCTBO BelLeCcTBa ra3a BO BpeMsa 3kcnepumeHTa? Moyemy? Kakon
ras nornowaeTca?

2. bypyT nm nponcxoamnTb M3MEHEHWUA KONMYeCTBA ra3a, eC/iv NOPOLUOK Xene3a HacbinaTh B
CyXylo Konby?

3. Kak Hanuume mean BAMSET HA CKOPOCTb OkUCneHus xene3a? OTBeT 0bOCHYyMTE.

4, 3anuwunTe ypaBHEHNE peakLuy OKUCNEHNUA Xene3a KUCIOPOAOM BO3AyXa B NMPUCYTCTBUM
BOZbl.

5. 3adaHue 014 nodzomosKu K T'MA, BIP

BbibepuTe ABa BbICKA3bIBAHUA, B KOTOPbIX FOBOPUTCA O XKese3e Kak XMMUYECKOM 3NEMEHTE.

1) XXene3o pearunpyet C X/J10pOM.

2) Xene3o 6bICTPO pxaBeeT BO BNAXHOM BO3JyXe.

3) MupuT ABNAETCA CbIPbEM A8 MONMYYEHMA XKenesa.

4) FemMornobuH, coaepxaliun xeneso, NepeHoCUT KUCTOPOA,

5) B cocTaB pxaBuMHbl BXOAMUT Xene3o.

6. 3adaHue 014 pazsumus YYHKUUOHAbHOU 2pamMomHoCmu

Monopaas xo3sika noeecuna CywmnTb 6enbé Ha Xxene3Hyt NPoOBONOKY, HATAHYTYO BMECTO
benbeBoro WHypa Mexay ctolikamu. Korpa 6enbé BbiCOX/10, X034/Ka 0OHapyXuaa Ha YNCTOM
benbe XENTO-KOPUYHEBbBIE NOMOCHI. Kak 00BbACHUTL NosABAeHUe bypbiX NATeH Ha benbe? Kak
X03s/iKe U36aBUTbCA OT ITUX NATEH?
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NMepeueHb TeM y4yebHO-UCC/IeQ0BaTENbCKOIA
U NPOEKTHOM AeATEeNIbHOCTU LUIKO/IbHUKOB

MporpamMmoii nNpeayCMOTPEHO BbIMONHEHWE 0by4aeMbIMU WUCCIE0BATENbCKUX W

NPOeKTHbIX paboT. B kayecTBe NpuMepa NpuBeLEeHbl HEKOTOPbIE TeMbl PaboT.
1. W3yyeHne Weno4yHOCTY Pa3IYHbIX COPTOB Mbla U MOKOLWNX CPEACTB.

2. NHAnKaTOpHbIe CBOWMCTBA PA3/IMYHbIX PAacTeHUW U LBeTOB (C onpeneneHnem pH
pacTBOpPOB).

3. OnpepeneHune Kayectsa xnebonekapHoit Mykn n xneba.
4, OnpepeneHue KayecTBa KMCAOMONOYHbIX MPOAYKTOB.

5. OnpepeneHune 3aBUCUMOCTM U3MEHeHMS pH LLeNbHOrO M NacTepU30BAHHOMO MO-
NOKa OT CPOKOB XPaHeHMUs.

6. M3yyeHune 3pheKTUBHOCTU PA3NUYHBIX COMEBbIX FPENOK.

7. KOHCTPYMpPOBaHME «XUMUYECKUX TPENOK», OCHOBAHHBIX Ha XUMUYECKUX peak-
LUAX.

8. CnHTe3 «Manaxuta» B Pa3NMUHbIX YCIOBMUAX.
9. U3yyeHne KOppO3UM Xene3a B Pa3NUYHbIX YCNOBUSAX.

10. BansHMe cBeTa M KUCNOPOAA Ha CKOPOCTh Pa3/jioXeHWs pacTopa MOAWAA Ka-
nus

11. OnpepeneHne KayecTsa BOLOMPOBOLHOW BOAbI.

12. XéctkocTb BoAbl. Cnocobbl onpeneneHns KECTKOCTU BOAbI.

13. bymaxHas xpomaTorpadua. XpomaTtorpaduyeckoe pasgeneHne BelLecTs.
14. XpycTtanbHoe cTekno. MOXHO M MCNONb30BATh ANA XPAHEHUS NMULLN?
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MepeueHb AOCTYMHbIX UCTOYHMKOB MH(OpPMaLMK

B pazpmene npencTaBNeH CMMCOK KHUM U CCbIIOK HA CalThbl, B KOTOPbIX bonee noapobHO oc-
BELLEHbl PA3/IMYHbIe ACMEKTbl pacCMaTPUBAEMbIX BOMPOCOB. MIX MOXHO peKoOMeHAO0BaTh Kak
yynTenio, Tak 1 0byyaembiM, NPOSBUBLLMM UHTEPEC K U3YYAEMON TEME.

1. Bacunbes B.I., Mopo3oea P.M1., Kouepruna JI. A. TpakTUkyM MO aHaAUTUYECKOW XW-
MuUn: Yueb. nocobue ana By3os. — M.: Xumus, 2000. — 328 c.

2. Tpocce 3., Bancmantens X. Xumuna pns nobo3HaTebHbIX. OCHOBbI XMMUW W 3aHUMA-
TenbHble onbiThl. [AP. 1974, Mep. ¢ Hem. — J1.: Xumusg, 1979. — 392 c.

3. Oepnronby, B. ®. Mup Bogbl. — J1.: Heapa, 1979. — 254 c.

4. Xunun . M. Obwas xumus. MpakTukym L-mukpo. PykoBoACTBO And CTyAeHToB. — M.:
MIny, 2006. — 322c.

5. Wcnonb3oBaHue undpoBbix nabopatopuii Nnpu obydyeHUn XMmum B CpeaHen Wwkone/
becnanos M. U. Lopodees M.B., Xunun O.M., 3umuna A.U., OpxekoBckun M.A. — M.:
BMHOM. JlabopaTtopus 3HaHuiA, 2014. — 229 c.

6. Kpuctannel. Kpuctannorngpatel: MeToanyeckue ykasaHus K nabopaTopHbiM paboTam.
Mudraxosa H. ., Metposa T. H., Paxmatynanna WN. . — KazaHb: Ka3aH. roc. TeXHON. YH-T.,
2006. — 24 c.

7. JleeHcoH W.A. 100 BONpoCcOB 1 OTBETOB N0 XUMMK: MaTepuansl Ans WKOAbHbIX pedepa-
TOB, aKy/NbTaTUBHbIX 3aHATUIA U CEMUHApPOB: YyebHoe nocobue. — M.: «M3patenbcteo ACT»:
«M3paTtenbcTBo AcTpenby, 2002. — 347 c.

8. JleeHcoH WU. A. Xumuyeckune peakuuu: Tennoson 3pdekT, paBHOBeCUe, CKOPOCTh. — M.:
000 «M3paTenbcTBo AcTpens, 2002. — 192 c.

9. Nypbe 0. 10. CnpaBOYHMK MO aHANUTUYECKOU Xumumn, — M.: Xumusa, 1971. — C. 71—89.

10. Hasaposa T.C., lpabeukunn A.A., Jlaposa B. H. XumMuuyeckuit 3KCMepuMEHT B LIKO-
ne. — M.: MNpoceewenune, 1987. —240 c.

11. HeopraHuyeckaa xumua: B 3 1./ MNog pea. t0. [. TpeTbakosa. T. 1: ®U3NKO-XMuye-
CKME OCHOBbI HEOPTraHMYECKON XUMUU: YUeOHUK Ans CTYA. BbiCW. yyeb. 3aBeaeHunin/M. E. Tamm,
t0. [. TpeTbakoB. — M.: M3paTenbckuit LeHTp «Akagemus», 2004. —240 c.

12. MetpaHos W. B. Camoe HeobblKHOBEHHOEe BewecTBO B Mupe. — M.: [leparoruka,
1976. — 96 c.

13. CrpenbHukosa JI. H. U3 yero Bcé caenaHo? Pacckasbl o BewecTtBe. — M.: fy3a-npecc.
2011.—208c.

14. CycnenHukoBa B.M, Kucenesa E. K. PykOBOACTBO MO NPUrOTOB/IEHWUID TUTPOBAHHbIX
pacteopos. — JI.: Xumus, 1967. — 139 c.

15. dapagen M. Uctopua ceeum: Mep. ¢ anrn./Mog pea. b. B. Hosoxunosa. — M.: Hayka.
[naBHas peaakumns Guanko-matemaTmyeckoit antepatypsl,1980. — 128 c., un. — (bubnnotey-
Ka «KBaHT»)

16. XomyeHko I. . ,CeBacTbaHOBa K. N. OKMCNAUTENbHO-BOCCTAHOBUTENbHbIE peAKLUN, —
M.: MNpoceBeweHune, 1989. — 141 c.

17. JHumknoneaus ons petei. T. 17. Xumua / Tnas. pean.B. A. BonoanH, Bea. Hayy. pega.
N. NleeHcoH. — M.: ABaHTa +, 2003. — 640 c.

18. Jptumo JI. Bopa: kKHMra o caMOM BaXHOM BelLecTBe B Mupe: nep. ¢ PpuH. —M.:
Komnaclng, 2019. — 153 c.

19. YepTko W.H., Xykos . H. XuMuyeckun 3kcnepuMeHT C ManbiMW KONMYECTBAMMU peak -
TnBoB. M.: lMpoceeweHne, 1989. — 191 c.

20. Cawt MIY. Mporpamma kypca Xxumuu ana yvawmxca 8—9 knaccos obuieobpasosa-
TeNbHOW WKObI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.
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21. Cant OUMK. OTKpbITbIN 6aHK 3a4aHui Ans GOPMUPOBAHUA €CTECTBEHHO-HAYYHON rpa-
MOTHOCTMW.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Cant EgmHas konnekums undpoBbix 06pa3oBaTe/bHbIX PeCypCoB.

http://school-collection.edu.ru/catalog.

23. Cant depepanbHbli LEHTP MHPOPMaLMOHHO-06pa3oBaTeIbHbIX PECYpPCOB.

http://fcior.edu.ru/

B copmepxaHue 15



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

TOUKA !'POCTA Xumus

becnanos MaBen MBaHOBKY
Jopodees Muxann Buktoposuy

Peanusauuna obpasoBaTenbHbIX NPOrpamMm
€CTeCTBEHHOHAY4YHOW M TEeXHOJIOrMYEeCKOW HanpaB/IEHHOCTEN N0 XUMUK
C Ucnosb3oBaHMeM o060pyaoBaHMA LeHTpa «Touka pocTa»

LleHTp eCcTecTBEHHO-HAYYHOrO U MaTeMATUYECKOro 06pa3oBaHus
PykosoauTtens LleHTpa 3. I'. ['anoHiok
OTBeTCTBEHHbIN 3a BbiNYCK E. B. CuHOpAKosa
PepakTtop O. C. Masbiwesa
XynoxectseHHoe odopmneHune T. B. Iywkosa
TexHWYecknin pefaktop
KomnbioTepHas Bépctka 0. B. CupomuHoli
KoppekTop O. H. JleoHosa
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