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BeepeHue

B 0b6yueHun xumumn 60osblLOe 3HaYEHWE UMEET IKCMIePUMEHT. AHANU3UPYs pe3ynbTarbl NPo-
BeAEHHbIX OMbITOB, yyalimecs ybexkaalTcs B TOM, YTO T€ UK UHble TEOPETUYECKUE NPeaCTaB-
NEHUs COOTBETCTBYIOT UM MPOTUBOPEYAT peanbHOCTU. TONbKO OCYLLECTBASA XUMUYECKUIM IKC-
NMepUMEHT MOXXHO NPOBEPUTb LOCTOBEPHOCTb NMPOrHO30B, CAENAHHbIX HA OCHOBaHUWU TEOPUM.
B npouecce 3kcnepumeHTanbHOM paboThl ydawmecs NpUobpeTatoT onbiT MO3HAHWUA peasnbHO-
CTH, ABNAIOLLMICA BaXKHbIM 3TanoM opMUPOBAHUSA Y HUX YOEeXAeHUIH, KOoTopble, B CBOIO OYe-
penpb, COCTaB/SIIOT OCHOBY Hay4YHOro MMPOBO33peHus. Peannsaumsa ykasaHHbIX Lenei BO3MOX-
Ha NPY OCHALLLEHMU LLIKOMIbHOTO KabWHeTa XMMWUK COBPEMEHHBIMU Npubopamu u obopyaoBaHU-
eM. B pamkax HauuoHanbHoro npoekta «O6pasoBaHue» 3TO CTaso BO3MOXHbIM Gnaropaps
co3paHuio B 06Leobpa3oBaTesibHbIX OpraHM3aumsaX, PAcnooXKeHHbIX B CE/IbCKOM MEeCTHOCTU
M ManblX ropofax, LeHTpoB 06pa3oBaHMs eCTECTBEHHO-HAYYHOW M TEXHOMOrMYECKON Hanpae-
neHHocten «Touku pocta». BHegpeHue atoro ob6opynoBaHus NO3BOSIMT KAYECTBEHHO U3MEHUTD
npouecc 0byyeHuns xumun. KonnuecteeHHble 3KCreprMMeHTbl MO3BOJIAT MOJyyaTh AOCTOBEPHYIO
MHGOpPMaLMIO O NPOTEKAHUM TEX MU UHBIX XMMUYECKUX NpoLieccax, O CBoWcTBax BeltecTs. Ha
OCHOBE MOJTyYEHHbIX 3KCMEPUMEHTASbHBIX AAHHbIX OOy4aeMble CMOryT CaMOCTOSITE/IbHO Ae-
natb BblBOAbl, 0606L1aTh pe3ysbrarbl, BbISBIATL 3aKOHOMEPHOCTH, YTO OAHO3HAYHO ByaeT cro-
cob6CTBOBaTHL MOBbILLIEHUIO MOTUBALMKM OOYHEHWUA LLKOSIbHUKOB.

LleHTpbl 0O6pa3oBaHUA ecTeCcTBEHHO-HAYYHOM HampaBfeHHOCTM «Toyka pocTa» Co3faHbl
C Uenblo pasBuTUA y 0byyaloLmMXCA ecTeCTBEHHO-HaY4HOMW, MateMaTMyeckon, HHOPMaLMOH-
HOW rpamMoTHOCTH, hOPMUPOBAHUS KPUTUHECKOTO U KPEATUBHOIO MbILLIEHWUS, COBEPLUEHCTBO-
BaHWs HaBbIKOB €CTECTBEHHO-HAYYHOW HaMpPaBfeHHOCTH, a TaKkXKe AN NPaKTUYeCcKorn oTpaboT-
Kv yyebHoro marepuana no y4ebHoim npegmetam «PDusmkar, «Xumusay, «buonoruss».

Lenb v 3apaum

* Peannsaums ocHOBHbIX 0OLieobpa3oBaTenbHbIX MPOrpaMM Mo y4ebHbIM npeaMeTam
€CTeCTBEHHO-HAy4HOW HanpaBNEHHOCTH, B TOM YUC/E B paMKax BHEYPOYHOW AeATENbHO-
CTM obyualowmxcs;

* paspaboTKa U peannsauusi PpasHOYPOBHEBbIX LOMOMHUTENbHbIX 0OLEe0bpasoBaTebHbIX
NnporpaMm ecTecTBEHHO-HaY4YHOMW HamnpaBieHHOCTH, a TaKXKe UHbIX MPOrpaMM, B TOM YUC-
ne B KaHUKY/SIpHbIM nepuos;

* BOBJ/IEYEHME YYALLUMXCA U NeSArOrMYeCKUX PaOOTHUKOB B MPOEKTHYIO AeATENbHOCTb;

* OpraHv3auus BHey4ebHOW LeATeNbHOCTU B KaHUKY/APHbIA nepuoa, pa3pabotka v pea-
NN3auMs COOTBETCTBYIOLLMX 0Opa3oBaTesibHbIX NPOrpaMmM, B TOM YUC/Ie ASiA narepen, op-
raHM30BaHHbIX 0Opa3oBaTesIbHbIMU OPraHU3aLMUAMU B KAHUKYNAPHbIA NEPUOL;

* MoBbleHne NPodeccoHanbHOro MacTepcTBa NeaarorMyecknx paboTHUKOB LEHTpa, pe-
aNn3yoLWMX OCHOBHbIE U AOMOJIHUTENbHbIe 0OLeobpasoBaTenbHbIe NPOrpaMMbl;

Co3zpaHue ueHTpa «Touka pocta» npegnonaraet passutue obpasosaresibHOW UHDPACTPYK-
Typbl 06LeobpasoBaTensHOM opraHM3aLnmm, B TOM YMC/e OCHalleHre oblieobpasosaresibHOM
opraHv3aumu:

* obopymoBaHWeM, cpeacTBaMu 0Oy4EHUA U BOCNUTAHMA /18 U3yHeHUs (B TOM YMUCe IKC-
NnepuMeHTaNbHOro) NpeaMeToB, KYpPCOB, AMCLMMIMH (Mopynew) ecTecTBeHHO-Hay4yHOM
HanpaB/eHHOCTM NPU peanusaunm OCHOBHbIX 0bLeobpa3oBaTesibHbIX NPOrpaMmM U Ao-
MOSIHUTENbHBIX 06LLEe0Bpa3oBaTesibHbIX NPOrpaMM, B TOM YuC/ie AN PaclUMPEHUs Co-
AepXKaHusa yuyebHbix npeametos «Pusmkar», «Xumusay, «brnonorusy;
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* obopynoBaHWeM, CpeacTBaMU 0OyYeHUA U BOCMUTAHUA 418 peanusauuu nporpamm Lo-
NosIHUTENIbHOro 06pa3oBaHMsA eCTeCTBEHHO-HAYYHOW HanpasieHHOCTH;
* KOMIMbIOTEPHbBIM M MHBIM 0BOPYAOBaHMEM.
MpodunbHbIM KOMNIEKT 06opyaoBaHMA MOXKET ObiTb BbiOpaH AnA 0bLeobpasoBaTesibHbIX
opraHv3aLui, MMelLWmUX Ha MOMEHT CO3aaHusa LieHTpa «Touka pocta» Habop cpeacte obyuye-
HWS U BOCMWUTaHMSA, NOKPbIBAIOWMIA CBOMMU (PYHKLMOHAIbHLIMU BO3MOXKHOCTAMM Ga3oBble No-
TpebHOCTH Npu M3ydeHnn yuebHbix npeameTos «Dusnkas, «Xumusa» n «bruonorusas».
MepeueHb, MUHUMaNbHO HeobxoaMMble (YHKUMOHANbHbIE U TEXHUYECKUE TpeboBaHWA M
MUHMMasIbHOE KoNnyecTBo 060opyaoBaHmUs, PacXodHbIX MaTepuasios, CPeacTB 0Oy4eHUs U BOC-
MUTaHUA ONA OCHALLEHUs LEeHTPOB «Touka pocTa», onpenensiotcs PervoHanbHbIM KoopauHa-
TOpoM c y4éTtom MpumMepHoro nepeyHs obopyaoBaHus, pacXodHbIX MaTepuanos, CpeacTs oby-
YEHMS U BOCMMTAHWUA A/ CO34aHuA U obecrneveHns hyHKLMOHMPOBaHUA LeHTpoB obpasosa-
HWUA eCTeCTBEHHO-Hay4HOW HanpaBneHHocTM «Touyka pocTa» B o0buieobpasoBarenbHbIX
OopraHusaumsax, pacnosioXXeHHbIX B CE/IbCKOM MECTHOCTU M MasbiX ropojax.
MpodunbHbIM KOMMIEKT obopyaoBaHus obecrneunBaer 3pdeKTUBHOE AOCTUXKEHME 0bpa-
30BaTe/IbHbIX Pe3yNbTaToB 00yYaloLLMMIUCA MO NporpaMMamM ecTeCTBEHHO-Hay4YHOW Hamnpas/ieH-
HOCTH, BO3MOXHOCTb YlyONEHHOro M3ydeHUs OTAENbHbIX NPeAMETOB, B TOM yucie ans ¢op-
MMPOBaHWsA M306peTaresibCKoro, KpeaTMBHOMO, KPUTUYECKOTO MbILLIEHUS, Pa3BUTUA (YHKLIMO-
Ha/IbHOM rPaMOTHOCTU Y 0OYYaIOLLMXCA, B TOM YMC/Ie ECTECTBEHHO-HAYYHOW U MaTeMaTUUYECKOMN.
DKCNepuUMeHT SBNAETCA MCTOYHWKOM 3HaHUW U KPUTEPUEM MX UCTMHHOCTM B Hayke. KoH-
LenuMa CoBpeMeHHOro obpasoBaHus NoApPasyMeBaET, YTO B yHeOHOM 3KCMEePUMEHTe BeaylLLyto
PO/b JO/MKEH 3aHATb CAMOCTOSTE/IbHBIN UCCNIe0BaTENbCKUN YYEHUYECKUIM SKCNEPUMEHT.
CoBpeMeHHble 3KCnepuMeHTasbHble UCCNIEA0BaHMUA MO XMMUM Y)Ke TPYAHO NpeacTaBuTh 6e3
MCMNOJIb30BaHMA He TOIbKO aHaNoroBbiX, HO U LMGPOBbLIX 3MepUTENbHbIX Npubopos. B Mene-
panbHoM locynapcteeHHom ObpasosarenbHom CraHpgapte (PFOC) nponucaHo, 4ToO OAHMM U3
YHUBEpPCaNbHbIX Yy4yebHbIX AEUCTBUIA, NPUOOpPeTaeMbiX Yy4awMMUCS, OOMKHO CTaTb yMeHWe
«MPOBEAEHUA OMbITOB, MPOCTbIX 3KCMEPUMEHTANbHbLIX WCCNEA0BAHWUMI, NPAMbBIX U KOCBEHHbIX
M3MEPEHMI C UCNOSIb30BAHWEM aHAIOMOBbLIX U LIM(PPOBbLIX M3MEPUTESNIbHBIX NPUOOPOBY.
YyebHbiM 3KCMEPUMEHT MO XMMWM, MPOBOAMMbIA Ha TPaAMUMOHHOM ObopyaoBaHuW, Ges
npuMeHeHus LndpoBsbix naboparopui, He MOXKET NO3BO/IUTb B NOJIHOW Mepe peLLnTb BCe 3a-
[la4v B COBPEMEHHOM LIKONE. ITO CBA3AHO C PAAOM MPUYMH:
* TPaAMUMOHHOE LUKOsIbHOe 0bopynoBaHUE M3-3a OrpPaHUYEeHUs TEXHUYECKUX BO3MOXKHO-
CTeW He NO3BOJIAET NPOBOAMTb MHOTME KOJIMYECTBEHHbIE UCC/IELOBaHMS;

* OJIUTENIbHOCTb NPOBEAEHUSA XMMUYECKUX UCCNefOBaHUWA He BCerga cornacyercsa ¢ ajv-
TENbHOCTbIO Y4eOHbIX 3aHATUM;

* BO3MOXHOCTb NMPOBEAEHUSA MHOTMX UCC/IEA0BaHUIA OrpaHuyMBaetcs TpeboBaHMAMK Tex-
HWKK 6e3onacHoOCTU 1 ap.

LUndposas naboparopus NonHOCTbIO MEHSIET METOAMKY U COAEpP’KaHUe IKCMepUMeEHTaslb-
HOW OeATeNIbHOCTU WM peluaeT BbiluenepeyncsieHHble npobnemsl. LLMpokuit cnekTp maruvkos
MO3BOJISET YHALUMMCA 3HAKOMUTLCSA C NapaMeTpaMmn XMMUYECKOIO 3KCMEPUMEHTA He TOJIbKO Ha
KayeCTBEHHOM, HO U Ha KonnyecTBeHHOM ypoBHe. Lindposas naboparopus nossonser Bectu
LNUTENbHbIA 3KCMEPUMEHT Jayke B OTCYTCTBME 3KCMepUMMEHTATopa, a YactoTa MX M3MepPEeHUH
HenoABnacTHa YesIoBeYECKOMY BOCMPUATHIO.

B npouecce dhopMupoBaHUs 3KCNEepPUMEHTasNIbHbIX YMEHUI yyeHUK obydyaetcs npencras-
nATb HGopmMaumio 06 UccnesoBaHUK B YETbIPEX BUAAX:

* B BepOasIbHOM: OMMCbIBATb IKCMEPUMEHT, CO3aBaTb C/IOBECHYIO MOLE/Nb IKCMEPUMEHTA,

(bUKCcHpoBaTb BHUMAHUE Ha U3MEPAEMbIX BEJIMYMHAX, TEPMUHOJIOTUM;
* B TabNMYHOM: 3aMoNHATL TabnuLbl AAHHBIX, NIEXaWMUX B OCHOBE MOCTPOEHUS rpadmKoB
(npv 3TOM y yyalmMxCcs BO3HUKAET NepBMYHOE NpeAcTaB/ieHne O MacluTabax BesIMumnH);
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* B rpachMyecKkoM: CTPoUTb rpadmKkn No TabanyHbIM AaHHBIM, YTO AAET BO3MOXHOCTb MNe-
pexofa K BbIABUXKEHUIO TMMOTE3 O XapaKTepe 3aBUMCUMOCTU MeXZy BenndnHamu (npwu
3TOM y4yuTeNb NOKa3biBaeT MPEMMYLLECTBO B BU3ya/M3auun 3aBUCUMOCTEN MeXay Besnu-
YMHaMM, HamMAAHOCTb U MHOTOMEPHOCTb); B BUAE MATeMaTMYeCKUX YpaBHEHWI: AaBaTb
MaTeMaTMyecKoe onucaHve B3aMMOCBA3M BE/IMYMH, MaTeMaTMyeckoe obobuieHue.

Mepexon OT Ka)kooro stana npeacraBieHUs MHOPMaLMK 3aHUMaET AOBOJIbHO GOMbLIOW
npomeKyTok BpemeHu. B 7—8 knaccax 3toT npouecc HeobxoAuMM, HO B CTapLUMX Kaccax
MOXHO 6bin10 6bl 3TO BPEMSA NOTPATUTL Ha pelleHue Bonee BaxKHbIX 3aaad. B atom nnaHe umd-
poBble labopaTopuM CyLLLECTBEHHO 3KOHOMSAT BpeMs. ITO BPEMS MOXHO MOTPaTUTb COMacHO
®roC Ha dopmMupoBaHMe McCefoBaTeNIbCKUX YMEHWW YYalUMXCs, KOTOpble BbipakaloTcs B
cnepyoLwmx AeNCTBUAX:

* onpeaeneHue npobnembi;

* MOCTaHOBKA MUCC/eA0BaTENbCKOMN 3a4auMu;

* NJaHMPOBAHUWE peLUEeHWUs 3a4auu;

* MOCTPOEHUE MoJenNew;

* BblABU)KEHMWE rMMNOTES;

* 3KCMepuMeHTaslbHas NpoBepKa rmnoTes;

* aHanM3 JaHHbIX 3KCMEePUMEHTOB MM HabnoaeHWi;

* (opmMyn1poBaH1e BbIBOLOB.

MocneaHue roabl y yqawmxcs HaboaaeTcs HU3Kas MOTMBALMA U3YyYeHWUs eCTECTBEHHO-HA-
YUYHbIX OUCLMIMIIMH W KaK CIe4CTBME NafeHne KayecTsa 0bpa3oBaHus.

MocTaensemble B LIKO/bl COBPEMEHHbIE CPeAcTBa 0OyyYeHus, B paMKax NpoeKTa « Touka po-
CTa» COAEPIKaT KaK y)Ke XOpOLLO 13BeCcTHoe 06opyaoBaHue, Tak U NPUHLMNUANIBHO HOBOE. JTO
uMdpoBsble nabopatopun 1 gatinKoBble cucTeMbl. B ocHoBy o6pasoBarenibHOM NporpaMmbl 3a-
NOXKEHO MNpuMeHeHue uMcpoBbIX nabopartopuit. TeMaTMka MNpeasioXKeHHbIX 3KCNEPUMEHTOB,
KOJIMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYpe NpUMepHOoi obpaszoBartesibHOW NporpamMmmbl
no xumuu, copepxkaHuio (DesepanbHOro rocyaapcTBeHHoro obpasosatesibHOro craHgaprta
(®roC) cpenHero (nonHoro) obuiero obpaszosaHus.

PaccmoTpeHHble B NOco61M OMbiTbl MPOLWAN LWKPOKYO anpobaumio. MHoroneTHsas npaktu-
Ka MCMonb30oBaHMA XUMUYeckux npubopos, LIJT B WwKone nokasana, YTo COBpeMEHHbIE TEXHU-
Yyeckue cpeacTea obyyeHUss HOBOrO MOKOJIEHUS MO3BONSAIOT AOOUTLCSA BbICOKOTO YPOBHS YCBO-
eHus yyebHOro marepuana, yCTOMYMBOro pocTa No3HaBaTe/IbHOrO MHTEpPEeca LWKO/bHUKOB, T.€.
npeoponeTb Te NpobsieMbl, O KOTOPbIX TaK MHOFO rOBOPAT, KOrAa peyb 3aXO4WUT O COBPEMEH-
HOM LLKOJIbBHOM XMMU4YEeCKOM 06pa3oBaHuu.

[aHHoe MeToaMuyeckoe nocobue aapecoBaHo yuMTENAM XMMUKM, KOTOPble peann3ytoT obpa-
30BaresibHble MporpamMmmbl C UCMosb30BaHWeM obopyaoBaHusa «Touka pocTax.
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OcHOBHbIE NOHATUA U TEPMUHDbI

B mMeToanyeckom nocobum MCnonb3yoTca cremyioLime NOHATUA U TEPMUHDI:

Touyka pocma — 310 eaepasnbHas ceTb LEHTPOB obpa3oBaHusa LUUPOBOro, ecre-
CTBEHHO-HAY4YHOro, TEXHUYECKOro U ryMaHUTapHoOro npocuns, opraHu3oBaHHasa B pam-
Kax npoekTta «CoBpeMeHHas wKonax».

Lu¢ppoBasa (komneromepHas) nabopamopus (L4J1), nporpammHo-annaparHblii KOM-
M/eKc, AaTYMKOBas CUCTEMA — KOMIMJIEKT y4ebHOro 060opyAoBaHUSA, BKIIOYAIOLLMIA U3-
MepuTenbHbIM 610K, MHTepdEeNC KOTOpOro nossosseT obecneynsarb CBA3b C MepPCo-
Ha/IbHbIM KOMMbIOTEPOM, M HabOp AATYMKOB, PErMCTPUPYIOLLMX 3HAYEHUS Pa3/IMYHbBIX
(pu3nYeCcKnx BeNUYMH.

AlIXP — annapat gnsa npoBeAeHUs XMMUYECKUX pPeaKUMM C TOKCUYHbIMU rasamu u na-
paMu, 3aMKHYTbIX Ha MNOMMOTUTESb.

BaHa koM6uHupoBaHHAA NpefHa3Ha4YeHa AN HarpeBa CTEKNSAHHbIX U hapdopoBbIX
COCYLOB C peareHTamMu A0 OnpeaenéHHoN TemnepaTypbl B 3aBUCMMOCTH OT TeMNJIOHOCH-
Tens. B kayecTBe TennoHocutens BbicTynaeT Boga (BoasHaa 6aHs), peyHol necok (ne-
coyHas 6aHs), cneumanbHble XXUAKOCTU ( HanpuMep, MacnsHas 6aHs).

Mpu6op dnsa nonyyeHus 2a308 (npubop Kuprowkuna) — npoctenunii npubop ans
nosyyeHus HebOMbLIOro KonnyecTsa rasos. Boinyckaetcs B 4eMOHCTPaLMOHHOM U yye-
HUYECKOM BapuaHTax.

Cocyo Jlandonema (npobupKa AByXKOMeHHas) — NpeacTaenser cobon ABe cnasHHble
nog onpeaenéHHbIM YriioM NpobupKK ¢ oaHUM ropsoMm. MNpuMeHseTca ans AeMoHCTpaumm
3aKOHA COXpPAHEHMSA MAcChl BELLECTB B XMMUYECKUX peaKLMsX.

Mewanka mazHumHas — yCTPOWCTBO AJ1S1 NEPEMELUMBAHUS KULKOCTEN, C MOMOLLbIO
BPALLAIOLLLEroCcs B MarHUTHOM MoJie SIKops.

KpaTkoe onucaHue noaxonoB K CTPYKTYPUPOBaHUIO MaTepuUasioB

B obpazosarenbHoi nporpamme (Ol1) npeacrasneHbl cneaytolime pasgens:

1. MeToapl U3y4YeHUs BELLECTB U XMMUYECKUX SIBNEHUN. DKCNepUMeHTasIbHble OCHOBbI XW-
MWK
lNepBOHaYanbHble XMMUYECKME MOHATUSA.

PacTtBopbl.
OcHoBHble Knaccbl HEOPraHMYEeCKUX COeanHEHUN.
Teopwus aneKkTpoNUTUYECKON AUccoLnaLmu.

6. XuMuyeckue peakuuu.

7. XMMunyeckue anemeHTbl (CBOMCTBA METasINIOB, HEMETA/IIOB U UX COeAUHEHUN).

B ocHoBy BblieneHUs TakMX pa3nenoB 3a0XKeH XMMUYECKUMA IKCNIEPUMEHT, TPaAULMOHHas
cuctema msydeHus xummn. OcHoBHOM hopMoi y4ebHON AeATeNIbHOCTH ABASETCA XMMUYECKUI
3KCNEPUMEHT, NPOBOAMMBIN B BUAE NabopaTopHbIX, NPaKTMYECKMX paboT M AeMOHCTpauumi.
JeMOoHCTpaLMOHHbBIN 3KCNepPUMEHT NPOBOAMTCA B TOM CJlydae, eC/ii OH onaceH As BbiNosiHe-
HUS YYaLLMMKUCA WM UMEIOLLMICS NpMBOpP NpeacTaBneH B €AMHCTBEHHOM 3K3eMnspe.

2.
3.
4.
5.
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[na nayyeHuns npeamerta «XuMMUsA» Ha 3Tane OCHOBHOro obuiero o6pasoBaHUA OTBOAUTCSA
140 vacos:

8 knacc —70 yacos;

9 knacc —70 yacos.

[aHHas obpasosartesibHas nporpamma obecneyrMBaeT YCBOEHME YYaLLMMUCS BaXKHEWLLMX
XMMUYECKUX 3aKOHOB, TEOPUW U MOHATUIA; (DOPMUPYET NpPeacTaB/ieHUe O POU XUMUU B OKpPY-
KaloLWweM MUPE U XKU3HM YenoBeka. [1pn 3ToM 0CHOBHOE BHUMaHWe yaeNnseTcs CYyLHOCTU XUMU-
YeCKMUX peakuui U MeETOAAM UX OCYLLECTB/IEHUS.

OnHUM U3 OCHOBHbIX MPUHLMMNOB NMOCTPOEHUS NPOrPaMMbl ABMAETCA MPUHLMM AOCTYMHO-
CTU. JKCNepUMeHTasIbHble JaHHble, MONyYEeHHbIE YYaLLMMUCA NPU BbINOIHEHUU KOJIMYECTBEH-
HbIX OMbITOB, NMO3BOJAIOT YYaLLMMCA CaMOCTOATENbHO AeNaTb BbIBOAbI, BbISBNATb 3aKOHOMEpP-
HocTu. MNoaxoapl, 3an0XKeHHbIE B COAEpXKaHMe NporpaMMmbl Kypca, Co3aaroT Heobxoammble yc-
NOBUSA AJ18 CUCTEMHOMO YCBOEHUS YYalLMMUCA OCHOB HayKM, A8 obecneyeHns pa3BUBalOLLLErO
M BOCMUTbHIBAIOLLErO BO3AEUCTBUSA OBYYEHUS HA IMYHOCTb ydalerocs. PopmMupyemble 3HAHUSA
[OSIXKHbl CTaTb OCHOBOW CUCTEMbI YOEXAEHWN LLKOSIbHMKA, LLEHTPasIbHbIM SAPOM €ro Hay4Horo
MWPOBO33PEHUS.
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OnucaHue matepuanbHO-TEXHUYECKOM 6a3bl LLeHTpa
«Touyka pocTa», UCNONb3yEMOr0 AJIA peanu3auuu
obpa3oBaTesibHbIX NPOrpamMMm B pamMKax
npenogaBaHUs XUMUU

MarepuanbHo-TexHUYecKas 6a3a ueHTpa «Touka pocta» BKIOYaeT B cebs CoBpeMeHHble U
Knaccuuyeckue npubopsl. NocnegHue npownu MHOroNeTHIOW anpobaumio B WKOE U NMOayYunu
npusHaHue y yuutenen xumun. K HUM oTHOCATCA: npubop AN A€MOHCTPaUMK 3aBUCMMOCTU
CKOPOCTU peakLun OT pasfinyHbiX haKToOpOoB, annapar 4/ NPOoBeAeHUA XMMUYECKUX peaKkLmi,
npubop A8 OMbITOB C 3/1EKTPUYECKUM TOKOM, NpUbOop ANs U3ydyeHUs cocTasa BO3ayxa U MHO-
rme gpyruve. YuuTbiBas NPaKTUYECKMIM OMbIT MPUMEHEHUS OAHHOrO O0OOpPYAOBaHUA Ha ypoKax
XMMWW, Mbl AAUM JIULLb KpaTKoe onucaHue npubopos. OCHOBHOM akUEHT cefaeM Ha onuca-
HWUK UMDPOBbIX N1abopaTopuii U UX BO3MOXKHOCTSX.

Lu¢gpoBas (komneromepHas) nabopamopus (L4J1), nporpammHo-annaparHblit KOM-
MaeKc, AaTYMKOBaAs CMCTEMA — KOMIMIEKT yyebHOro ob6opynoBaHus, BKIOYAIOLWMI K3-
MepuTenbHbIM 610K, MHTepdenc KOToporo nossonser obecneynsarb CBA3b C MepCo-
Ha/IbHbIM KOMIMbIOTEPOM, W Habop AaTYMKOB', PEruCTPUPYIOLLIMX 3HAYEHUS Pa3/IUYHBIX
(h13nyecKnx BeNNUUH.

HAamyuk memnepamypel nnamuHoBeili — NPOCTOW U HALEXHbIM JaTyuK, npegHa-
3Ha4yeH A1 U3MepeHUsa TeMnepaTtypbl B BOAHbIX pacTBOpax U B ra3oBbix cpefax. Mmeet
pasnunyHbIM guanasoH uamepenun ot —40 no +180°C. Tex-
HMYECKUE XapaKTePUCTMKU AAaTyMKa yKasaHbl B MHCTPYKLUK
No 3KCnsyataluu.

Aamyuk memnepamypel mepmonapHs.Iii NpefHa3HayeH
ana usmeperua temneparyp oo 900°C. Ucnonb3yetcs npu
BbIMOSIHEHUW PaBOT, CBA3AHHbLIX C U3MEPEHUEM TEMMepaTyp
naaMeHu, NNaBNeHUS U Pa3/IOXKEHUS BELLECTB.

Hdamyuk onmuyeckol nnomHocmu (KonopumeTtp) —
npefHasHa4yeH [ANnA W3MEPEHUA OMTUYECKOW MIOTHOCTU
OKpaLleHHbIX pacTtBopoB (puc. 1). UcnonblyeTtcs npu nsyye-
HUM TeM «PacTBopbl», «CKOPOCTb XMMMYECKUX peaKkuuin»,
onpeneneHnt KOHUEHTPALUN OKPALUEHHbIX MOHOB MW CO-

Puc. 1. latunk onTuye- €ANHEHNN.
ckoi nnotHocTH: 1 — B koMnneKT BXoAAT AaTYMKKU C pa3fUYHOM AJSIMHOMN BOJSIH No-

rHe3no Ans KioseTbl; 2 — NYNPOBOAHWUKOBbLIX UCTOYHMKOB cBeTa: 465 1 525 Hm. O6b-

KIOBETA AIA UCCNEAYEMOTO 4w\ vioBeTbl cocTaBnseT 4 M/, OJIMHA ONTUYECKOro Nyt —
BeLlecTea 10 M

MoapobHble XxapaKTePUCTUKU AATYMKOB, METOAMKU HACTPOWKK U NpaBuia paboTbl MOXHO HaWTH
B KHure «Mcnonb3zoBaHune undposbix nabopatopuit npu obyyeHun XumMmmn B cpeaHen wkones. (M.: bu-
HoM. Jlabopatopus 3HaHum, 2014. — 229 c.)
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HAamyuk pH npepHasHayeH ans uamepeHus BogopoaHoro nokasarens (pH). B HacTos-
ee BpeMs B LUKOJY MOCTYNaloT KOMOUMHUMPOBaHHbIE AATYMKKU, COBMeLLaolme B cebe
CTEK/ISIHHBIWA 3/IEKTPOA C 3/1EKTPOAOM CpaBHEHUs, YTo AenaeT paboty no usMepeHuio
BOLOPOAHOro mokasatens 6onee komdopTtHoW. [OuanazoH uamepenuint pH ot 0—14.
Ncnonb3yetca ans namMmepeHns BOAOPOAHOrO NoKa3saTesis BOAHbIX PpacTBOPOB B pa3fivy-
HbIX UCCNeJOBaHUAX OOBEKTOB OKPY>KAIOLLEN Cpeapbl.

HAamyuk 3nekmponpoBoOHocmu npepHasHayeH LNA U3MEPEeHWUs YOEeNbHOW 3/1EKTPO-
NPOBOAHOCTU XKMIAKOCTEN, B TOM YUCJIE U BOAHbIX PAcTBOPOB BellecTs. [1pumeHseTcs npu
U3YYEHUM TEOPUU SNEKTPOSIUTUYECKOW AUCCOLMALIMM, XaPAKTEPUCTUK BOAHbBIX PACTBOPOB.

Aamyuk xnopud-uoHoB vicnonb3yetcs ANs KONMYECTBEHHOIO onpeaeneHus coaep-
YKaHUsl MOHOB XJ10pa B BOAHbIX pacTBopax, Noyse, NpoAyKtax nutanus. K patumnky noa-
K/touaeTcs MoHocenektTueHbin anektpog (MC3) (pabouni anektpoa), noteHuMan Koto-
POro 3aBUCUT OT KOHLEHTPaLUKU ONpeaesiieMoro MoHa, B JAHHOM CJly4ae OT KOHLeHTpa-
unn anunoHoB CI™. MoteHuman UCI onpenensaoT OTHOCUTENBHO 3MIEKTPOAA CPABHEHMS,
KaK npasuso, xnopcepebpsaHoro.

Ha pucyHke 2 nokasaHa obuwas cxema ucnonb3osaHua MCI ana KonnyecteeHHoro onpe-
[eneHus KoHLeHTpauun (akTmeHocTM’) pasnuuHbix noHos: CI7, NO3, NHj, Ca®. OcHosHoM
KomnoHeHT ntoboro MCI — membpaHa, Kotopas pasgensier BHYTPEHHWA PacTBOpP C MOCTOSH-
HOM KOHLIeHTpaLueln onpenensemMoro MoHa U Uccrefyembli pacTBoOp, a TaKXKe CNYXWUT cpea-
CTBOM 3/1EKTPOSIMTUYECKOIO KOHTaKTa Mexay Humu. MembpaHa obnagaet MOHOOOMEHHbIMU
CBOWCTBaMM, NPUYEM MPOHULAEMOCTb €€ K MOHAM Pa3HOro Tuna passnvyHa.

3 Puc. 2. YctaHoBKa ansa onpegene-
HWUS KOHLLEeHTpaL MK (aKTUBHOCTH)
XJlopva-MoHoB B pacTteope. A: 1 —
KOpMyC AatynKa ANa onpepenieHus
CI™-noHoB; 2 — pasbém Micro USB
LONA NOAKNIOYEHUS K KOMMbIOTEPY;
3 — pa3bém BNC ana nogkniove-
Hus paboyero anekTpoaa; 4 —
pa3beM A5 NOAKYEHUA 3MEK-
Tpopa cpaBHeHus. b: 1 —unoHoce-
NEKTUBHbIN 3N1eKTpog, (paboumni
3NEKTPOA); 2 — 3NeKTPopA, CpaBHe-
HUA (xnopcepebpsHbIi 3neKTpos);
3 — marHuTHasa mewarnka; 4 —
AKOPb MAarHUTHOM MeLUanKu

3anpelaeTca Tporatb MeMOpaHy 3M1e€KTpoAa nasblamy U NMPUBOAUTL €€ B COMPUKOCHOBE-
HWe c TBEpAbIMU noBepxHocTAMU. MMpu xpaHeHnn UCI yyBcTBUTENBHASA YacTb AaTtyvka (Mem-
6paHa) momkHa ObiTb 3awMuleHa crneuuanbHbiM KonnadkoM. He ponyckaercs ucnosnb3osartb
3/71eKTPOAbl C NOSIMMEPHON MeMOpPaHON B cpefax, COAeprKalLMX JIeTy4ne BELLeCTBA UK opra-
HW4Yeckue pacteoputenu. He cnepyet ncnonbsosarb MUC3I B cunbHbix okucautensax. Jnautens-

2 AKTMBHOCTb MOHOB @ — 3(deKTUBHAsA (KarKyLLascs) KOHUEHTPALUMUA C YYETOM pasNUYHbIX B3au-
MOZENCTBUI MeXXAy MoHaMu B pacTeope. [okasaresnb aktuBHocT pa = —lga. MoHsaTue 6bino npeasio-
*eHo B 1907 r. amepuKaHCKUM y4éHbiM [, JlbloucoM Kak HoBasi nepeMeHHas, MPUMeHeHUE KOTOPOK BMe-
CTO KOHLEHTPALMK NO3BOJIAET UCMOJIb30BaATb A/ ONUCAHUS CBOWUCTB PeasibHbIX PACTBOPOB OTHOCUTESb-
HO NPOCTbl€ YPpaBHEHUA, NOJSTy4E€HHbIE ONA UAeasibHbIX CUCTEM.
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Hoe HaxoxaeHne MCI B pacTBopax Kpenkux KUCIOT UMK LLEeNoYen NPUBOAUT K PE3KOMY U He-
06paTMMOMy COKpaLLLeHUIO CPOKa CyXObl anekTpoaa.

CnpaBoYHUK

HAamyuk Humpam-uoHo8 npepHasHayeH pnA
KOJIMYECTBEHHOTO OMNpeaeseHnss HUTPATOB B pas-
NMYHBbIX OBbEKTaX OKpYyKalollen cpepbl: Boge,
OBOLLAX, (DpyKTax, KONOACHbIX U3LENMSAX U T. 4.

o

Mukpockon yugpoBoii npegHasHavyeH gnsa us-
yuyeHusi hOpMbl KPUCTaNIoOB U HabnogeHus 3a
POCTOM KPUCTaNNOB.

Annapam ona npoBedeHus XuMu4yecKux pe-
akyul (Al1XP) npepHasHayeH gnsa nosyyYeHus
= M [EeMOHCTpaLUMMU CBOWMCTB TOKCHUYHbIX NApoOB W
razoe. JTW BellecTBa MosiyyaloTca B Konbe-
9 peaKkTope, U Npu HarpeeaHuu (unu 6e3 Harpesa-
3 HWA) ra3oobpasHble BelecTBa MPOXOoaAT Yepes

NOrnoTUTENbHbIE EMKOCTU (HAacafKu) C pacTBo-
= paMu peareHToB, BCTYNAlT C HUMU B peaKLuio
(puc. 3). N36bITOK raza nornowaercs XuaKumm
M TBEPAbIMM peareHTamu, a TaKXe aKTUBUPO-
BaHHbIM yrnéM. Annapar yalle BCero Mcnosb3y-
= IOT A1 NONYyYEeHUA U OEMOHCTPALMKU CBOMCTB
XJlopa, CepoBoaopoaa.

1
)

1 Puc. 3. Annapar ans npoBeAeHUs XMMUYECKUX pe-
akuui (AMXP): 1 — gByropnas konba-peakrtop;

2 — penuTtenbHas BOPOHKA AfA paboTbl C TOKCHY-

\ HbIMW BELLLeCTBaMM, NO3BONAET 006aBNATL HEOOXO-
LMMOE KOJIMYECTBO JKMAKOro peareHTa B peaKLMoH-

HYIO CMeCb, He JOMyCKasa pasrepMeTm3aummu npubo-

pa; 3 — EMKOCTU (Hacaaku) ons KUOKUX peareHToB

(mornotutenen); 4 — Konnaku; 5 — éMKocTb
(Hacagka) ona cbinyymMx peareHToB

Mpn npaeunbHOM 3KCNNyaTaumMm Npubopa AeMOHCTPaLUMA CTaHOBUTCA yaobHOM 1 HGe3onac-
HoW. Ha npoBeneHWe onbITOB TpaTutcs okosno 3—6 MuH. Xopoluas BU3yanbHOCTb ABNSETCA
npenMmyLLecTsom 3toro npubopa. Tak Kak nNpy AeMOHCTpaUUU OQHOBPEMEHHO MPOXOAAT He-
CKOJIbKO peaKkuuid, BaXKHO NpaBWbHO OpraHW3oBaTb HabMIOAEHWUA YyYaLLMMKUCA 3a MpoTeKato-
WwumMmn npoueccamu. LlenecoobpasHo 3anucatb Ha JOCKE Ha3BaHWA WMAM DOPMYSibl PeareHTos,
HaxoAALWMXCA B NOMMOTUTENbHbIX CKAsSiHKax. [1o okoH4YaHMKM onbiTa HY>KHO CPaBHUTb UCXOAHbIE
pacTBOPbI BELLECTB U pe3y/bTaTbl UX NPEBPALLEHUH.

ATNXP MOXHO NPUMEHATb Ha pasHbiX 3Tanax obyyeHns — Mpu U3y4eHWU HOBOrO Matepua-
na, NOBTOPEHMU U 3aKpernsieHnn, 06obLLeHNN U cMCTEMaTU3aLMK 3HaHUIA yyawmxca. B 3aesucu-
MOCTM OT Npoduns 0bydaeMbiX, Lenel ypoKa, YPOBHS 3HAHUS YYALLMXCA BO3MOXKHbI Pa3/inyHble
BapuaHTbl MOCTAHOBKM 3KCMepUMeHTa M Bbibopa pearnpytowmx sewects. OgHako npu mMsyde-
HWWM CBOMCTB BELLECTB He c/iefyeT OrpaHUYMBaTbCSl TOJIbKO 3KCMNEPUMEHTOM C UCMONb30BAHUEM
AINXP. MHorve aupaakTMyeckue Lenm MoryT ObiTb JOCTUrHYTbI TOJIbKO AEMOHCTPALMEN OmMbITOB B
TpaauuMoHHOM chopme.
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MpumeHerne AMNXP He orpaHuWuMBaeTCa BbilLEONUCAHHbIM 3KcrepumeHToM. MNpubop yaob-
HO MPUMEHSATb NPU AEMOHCTPaLUuM CBOMCTB AuoKcuaa asota (IV), metunamuHa, 6poma, npu
(bpakuUMOHHOM NeperoHkn HedTU. B Lensx 3KOHOMUM BpEMEHU €ro MOXKHO MCMOMb30BaTh NpU
M3y4eHUM CBOMUCTB yrnekucnoro rasa. AlMXP nogxoaut ans nonyyeHuss 6e3B0AHON a30THOM
KMCnoTbl, 6poMbeH30na, HUTpobeH3oNa 1 APYrux CoeanHeHUN.

lMpubop Oons demoHcmpayuu 3aB8ucumocmu CKOpoO-
CMu XuMu4YecKux peakyui om pa3siudHbix pakmopoB
MCNONb3YIOT NpU U3y4yeHun TeMbl «CKOPOCTb XMMHUYECKOM
peakuuu» M TennoBoro 3deKkta XMMUYECKUX peaKLui.
Mprbop AAET BO3MOXKHOCTb 3KCMNEPUMEHTASIbHO MCCNEeno-
BaTb B/IMAHWE HA CKOPOCTb XMMUYECKUX peaKkuui cnemyto-
WMX (haKTOpPOB: NMPUPOAbI PEArvpyrOLLUMX BELLEeCTB, KOH-
LeHTpaLMK pearvpyiowmx BELLECTB, MIOLAAW rpaHuULbl
pa3sgena a3 B reTeporeHHbIX cMcTeMax (MOBEPXHOCTU CO-
NPUKOCHOBEHWUA MeXAy pearvpylowmuMu BellecTBamu),
TeMreparypbl, Karasimsaropa, UHrubutopa.

Puc. 4. lNMpubop ons neMOHCTpaLUun 3aBUCUMOCTH CKOPOCTH
XUMUYECKUX peaKLMi OT pa3nndHbix chakTopoB: 1 — noacras-
Ka; 2 — cocyapl JlaHgonbta; 3 — MaHoMeTpuyecKkue TpPyoKu

Mprbop COCTOUT U3 MOACTABKM, HA KOTOPOW 3aKperseHbl ABe MaHOMeTpUYecKue Tpybkw,
KOTOpble CoeauHAIoTCA ¢ cocyaamu JlaHaonbta € NOMOLLbIO MIACTUKOBOM TPYOKK ¢ npobkamu
(puc. 5). Mexxpy maHOMeTpUYECKMMU TPYOKaAMM Ha NaHeNM HaHeceHa LWKana ans HabnoneHus
YPOBHSA XMAKOCTH B TpybKax. OKpalueHHOM KMAKOCTbIO MOXKeT BbITb pacTBop /1t06Oro Kpacu-
Tens B BoZe.

Munemka-0o3amop — npucnocobneHne, UCNONb-
3yemoe B flabopartopuu ana oTMepuUBaHUa onpege-
NEHHOro o6bEMa knuakocTu. MuneTku BoinycKaloTcs
nepemMeHHOro M NocTtosiHHoro o6béma. B komnnek-
Tbl 060PYAOBAHUA AN MEAMLMHCKMX K/1aCCOB BXO-
AAT yaoOHble MUMNETKU-[03aTopbl O4HOKaHasbHbIE,
Mo3BONAOLLME HACTPOUTb HEOBXOAMMbIN 06BEM OT-
6UpaeMoi KUAKOCTM B TPEX pas/IMYHbLIX AManaso-
Hax (puc. 6). Mcnonb3oBaHMe COBPEMEHHbIX TEXHO-
JIOTUM U LUBETOBOW KOAMPOBKM AManasoHa A03Upo-
BaHWS [OAET BO3MOXHOCTb KayeCTBEHHO, TOYHO,
6e3onacHO BbINOMHATL NuneTuposaHue. uneTku
MMEIOT CMEHHbIE NIACTUKOBbIE HAKOHEYHUKH.

Puc. 5. lvneTkn po3atopsl

OflHOKaHasbHble NepeMeHHOro
obbéma: 1 — 110 mn; 2 —
100— 1000 mkn; 3 — 10— 100 mkn.
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Baua kombuHupoBaHHasA npepHasHadeHa A1 HarpeBa CTEKSAHHbIX U (hapdOopoBbIX
cocynos, Koraa Tpebyetcs co3parb BOKPYr HarpeBaeMoro cocyaa paBHOMepHOe TeMmrepa-
TypHOe rose, n3bexarb MCMOb30BaHUA OTKPLITOrO M1aMeHU U PacKaNEHHOM 3/1eKTpuYe-
ckou cnupanu (puc. 7). Kopnyc kombuHuposaHHon 6aHu caenaH v3 anoMuuusa. Xua-
KOCTHas 4acTb KOMOGMHMPOBAHHOM BaHM 3aKPbIBAETCA KOJbLAMM PA3/IMYHOrO AMaMeTpa.

Puc. 6. baHs komMbuHUpoBaHHas naboparopHas. A — soaaHas 6aHa. b — necuyaHas 6aHs

[na HarpesaHus cocynos go 100°C B kauecTBe TeNIOHOCUTENA UCMOMB3YIOT BOAY, KOraa Tpe-
byetcsa cosparb 6osnee BbICOKYIO TEMMEPATYpy NPUMEHSAIOT COJEBblE PAcTBOPbLI. TennoHocutenem
MOXeT ObITb muuepuH. OH obecneunsaet uHTepean Temneparyp ot 60 go 180°C. Bbiwe 3Toi
TeMneparypbl MULEPUH HaYMHAET pasnaratbCa W AbiMuTb. [lna HarpesaHus fo Gonee BbICOKMX
TEMMepaTryp UCMOsb3yoT LMIMHAPOBOE Mac/o Uin cunmkoHosoe. bonee 6esonacHo ncnonb3o-
BaTb /1 HanosiHeHWs 6aHb CyXOM MenKo3epHUCTbIN necok. OgHako necoyHble 6aHu nporpesa-
loTCA HepaBHOMepHO. B cocTae KoMnnekTa BXOAWT CUTO AJ1A NPOCEUBAHUA PEYHOrO MecKa.

NcTouHrkom Tenna ansa KOMOUHUMPOBAHHOWM BaHM ABNAIOTCA 3/MEKTPUYECKUE MIIUTKK C 3a-
KPbITOW CN1panbio.

Mpu6bop Onsa nonyyeHus 2a308 VUCnonb3yeTcs As NOMyYeHUA HEOONbLUMX KOMMYECTB
rasoBs: BOAOPOAA, KUciopoaa (M3 nepokcuaa BOAOPOAA), YINIEKUCIOrO rasa.

Puc. 7. Mpubop ans nonydeHus n cobMpaHus rasos
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NpumepHasa paboyas nporpaMma no XMMUHM
ana 8—9 knaccoB ¢ ucnosnb3oBaHUEM
obopynoBaHusa ueHTpa «Touka pocTa»

Ha 6a3e ueHtpa «Touka pocTta» obecneunBaercs peanvsauns obpasosartesibHbIX MPOrpamMm
€CTeCTBEHHO-Hay4YHOMN M TEXHOIOrMYECKOW HanpaBneHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM
c TpeboBaHMAMK 3aKoHOAATENLCTBA B Chepe 0Opa3oBaHUsa U C y4ETOM pekomeHaaumn Depe-
panbHOro oneparopa y4ebHoro npeamerta «XuMus».

O6paszosarenibHas nporpamMMa Mo3BOMSET MHTErPUPOBATb peasiMlyemble NMoaxombl, CTPYK-
TYpYy ¥ coaeprKaHue npu opraHusauum obyyeHuns xummn B 8—9 knaccax, BbICTPOEHHOM Ha 6a-
3e N1l06Ooro U3 AOCTYMHbIX y4eOHO-MeToanYecknx kommnnekcos (YMK).

Ncnonb3osaHne obopyaosaHua «Touka pocta» npu peanusaumu gaHHow Ol nossonser
CO34arb YC/IOBUS:

* 0N pacLUMpPeHUs COAEP’KaHUSA LUKONbHOMO XMMUYECKOro 06pa3oBaHus;

* [ON1A NOBbILIEHWSA MO3HABaTeNbHOM aKTMBHOCTM OOY4YaloOLWMXCA B €CTeCTBEHHO-Hay4YHOM

obnactu;

* ONA PasBUTUA JIMYHOCTM pebEHKa B mpouecce oOy4eHUss XMMUM, ero cnocobHocTen,

(hOpPMUPOBAHUSA U YOOBNETBOPEHUA COLMANTbHO 3HAYMMbIX MHTEPECOB M NOTpebHOCTEN;

* 00 paboTbl C 0AaPEHHBIMM LLKOSIbHUKAMK, OPraHU3aummn X passuTUA B pas/inyHbIX 06-

nactax obpasosarenbHOW, TBOPYECKON AEATENbHOCTH.

MnaHupyemblie pesynbraTbl OCBOEHUA y4ebHOro npegmeta « XumMmusa»
C ONUCaHUEM YHUBEPCasbHbIX Y4eOHbIX AeUCTBUN,
AOCTUraeMbix oOy4yarowmnmMmucs

JluuHoCcmHole pe3ynemamel

O6yyarowulica nonyyum BosmoxHocme 018 (opmMupoBaHusa CAEOYULUX SIUYHOCMHBIX
YY/:

* onpeaesneHve MOTUBALMM U3ydeHus yuebHoro matepuana;

* OLEHWBaHWe ycBauBaeMoro y4ebHoOro marepuana, UCXOAA M3 COLMANbHBIX M IMYHOCT-
HbIX LleHHOCTEeMN;

* MOBbIlEHWE CBOEro ob6pa3oBaTesibHOro YPOBHA M YPOBHS FTOTOBHOCTU K M3YYEHWUIO OC-
HOBHbIX UCTOPUYECKMUX COBOBITUI, CBA3AHHbIX C PA3BUTUEM XMMWUM U OOLLECTB];

* 3HaHWe NpaBW NOBEAEHUS B YPE3BbIYAMHBIX CUTYaLMSAX;

* OLEeHMBaHWe coumanbHOM 3HAYUMOCTU NpocheCccu, CBA3AHHbIX C XUMUEN;

* BnageHve npaeunamMu 6e3onacHoOro obpaLleHns C XMMUYECKMMU BeLLecTBaMu 1 obopy-
LLOBaAHWEM, NPOSBIEHWE IKOJIOrMYECKON KYbTYpbl.

Memanpedmemuebie pezynomamel

PeaynamuBHele
O6yyarowulica nonyyum Bo3mMoxHOCMb 01 popmupoBaHus cnedyrouux peaynsimuBHoix
Yy
* uenernosniaraHve, BKJOYas MOCTAHOBKY HOBbLIX LeNel, npeobpasoBaHWe MpaKTMYeCKoM
3aJa4M B NO3HABATEJIbHYIO0, CAMOCTOSATE/IbHbIM aHaNIM3 YCIIOBUM LOCTUXKEHUA LS Ha OC-
HOBE y4€Ta BblAENEeHHbIX YYUTENIEM OPUEHTUPOB AEUCTBUSA B HOBOM yueOHOM Matepuarne;
* NNIaHUPOBAHWE MYTU JOCTUXKEHUSA Lenew;
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yCTaHaB/eHWe LieNIeBbIX MPUOPUTETOB, BblAeNEHUEe aibTEPHATUBHbBIX CMOCOOOB OCTMKE-
HUA Lenu 1 Bbibop Hanbonee achdexkTMBHOro cnocoba;

yMeHWe CaMOCTOATE/IbHO KOHTPO/IMPOBATh CBOE BPeMS W YNpaBnsTh UM;

yMeHHe NPUHUMATb peLleHns B NpobneMHON cuTyaumu;

NOCTaHOBKa y4ebHbIX 3a/1a4, COCTABNEHME MaHa U NoC/efoBaTe/lbHOCTU AeUCTBUIA;
opraHusaums paboyero Mecta npw BbINOIHEHUM XUMUYECKOTO 3KCMNEPUMEHTA;
NPOrHO3UpOBaHME pe3ysbTaToB 00y4eHUs, OLEHUBAHWE YCBOEHHOrO MaTepu1ana, oueHKa
KayecTBa M YPOBHA MOJIyYEHHbIX 3HAHWIM, KOppeKuusa nnaHa v cnocoba AencTBUA Mpu
HeobXoAUMOCTH.

[No3HaBamebHble

Obyyarowulica nonydyum Bo3mMoxHoCmMb 05 popmupoBaHusa credyrowux nosHaBamesb-
Hoix YY/:

MOWUCK U BblaeneHne MHhopmaumu;

aHanu3 ycnoeui 1 TpeboBaHuit 3aaadu, Bbibop, conoctaeBneHne 1 060CHOBaHMe Cnoco-
6a pelueHus 3apaum;

Bbl6Op Hanbonee 3pheKTUBHBIX CNOCOOOB peLleHUs 3a4a4u B 3aBUCMMOCTH OT KOHKpeT-
HbIX YC/TOBUM;

BblABUXXeHMe 1 06OCHOBaHWe runoTesbl, Bbibop cnocoba eé npoBepKy;
CaMOCTOATE/IbHOE CO3AaHWe anropuTMa AeATesIbHOCTU NpU pelleHun npobnem TBopue-
CKOro M MOMCKOBOIO XapaKTepa;

YMEHUS XapaKTepu30BaTh BelLLecTBa Mo COCTaBy, CTPOEHWUIO U CBOMCTBAM;

ONUCbIBAHWE CBOWCTB: TBEPADIX, JKUAKUX, ra3000pa3HbIX BELLECTB, BblAENEHUE UX CyLLe-
CTBEHHbIX NMPU3HAKOB;

n3obpakeHne coctaBa NMPOCTEMLLIMX BELLECTB C MOMOLLBIO XMMUYECKUX POPMYN U CyLL-
HOCTU XMMUYECKUX PeaKLMi C MOMOLLbIO XUMUYECKUX YPABHEHWI;

npoBefeHne HabMoAEeHUIA, ONUCaHWe NPU3HAKOB U YCIIOBUI TEYEHUS XUMUYECKUX peak-
LW, BbINMOSIHEHME XMMUYECKOro IKCMEePUMEHTA, BbIBOAbLI HA OCHOBE aHanu3a Habnioge-
HWW 32 3KCNEPUMEHTOM, peLleHre 3a4a4, Nosly4eHne XMMUYeCcKor MHopMaLmMu U3 pas-
JINYHBIX UCTOYHMKOB;

yMeHWe OpraH13oBbIBaTb UCCNIEA0BAHME C LieSIbio MPOBEPKU rMNnoTes;

yMeHUWe fenatb yMo3aknoueHus (MHAYKTMBHOE U NO aHanoruu) v BbiBOAb;

yMeHWe OObeKTUBHO OLEeHUBaTb MH(OPMALMIO O BELLECTBAaX U XMMUYECKMX Mpoueccax,
KPUTUYECKM OTHOCUTLCS K NCEBAOHAYYHOM MH(OPMALIUH.

KommyHukamuBHele

O6yyarowulica nonydum BoamoxHocmes 0715 popmupoBaHus credyrowux KOMMyHUKamu8-
Hoix YY/:

MOSIHOE U TOYHOE BblPAXKEHWe CBOUX MbIC/IEW B COOTBETCTBUU C 33Ja4aMu U YCIIOBUAMMU
KOMMYHWKaLuu;

afleKBaTHOE UCMOJIb30BaHUE peyYeBbIX CPEACTB AN y4aCTUA B AUCKYCCUM U apryMeHTa-
LMU CBOEM MO3MLMM, YMEHWE NPEACTABNATb KOHKPETHOE CoAep)KaHue C coobuieHnem
€ro B NMCbMeHHOM M YCTHOW hopme, onpeneneHue cnocobos B3aMMOLENCTBUSA, COTPYA-
HWUYECTBO B NMoucke u cbope nHdopmauuu;

onpegneneHve cnocoboB B3aMMOAENCTBUS, COTPYAHMYECTBO B NMOUCKe U cbope uHdop-
MaLuuu, yyactue B guasnore, niaHMpoBaHve obLmx cnocobos paboTbl, NposeieHue ysa-
YKMTENbHOMO OTHOLLEHMA K APYrUM YYaLLUMCS;

onucaHWe Cofep>KaHWA BbINOJIHAEMbIX AEUCTBUM C Lie/Ibl0 OPUEHTUPOBKU B NPEAMETHO-
NpaKTU4YECKoW AesTeNbHOCTH;

YMEHWS Yy4UTbIBaTb PasHble MHEHWUSA U CTPEMUTLCA K KOOPAMHALMM Pa3/IMYHbIX MO3ULUK B
COTPYZAHUYECTBE;
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cdopMynupoBaTtb cob6CTBEHHOE MHEHME WM MO3ULMIO, apryMEHTUPOBATb U KOOPAUHMPO-
BaTb €€ C NO3MLUMAMU NAPTHEPOB B COTPYAHUYECTBE MNPy BbipaboTke 06OLLEro pelueHns B
COBMECTHOM [esATeNIbHOCTH;

OCYLLECTBNATb B3aUMHbIM KOHTPOJIb M OKa3biBaTb B COTPYAHUYECTBE HEOOXOAMMYIO B3au-
MOMOMOLLb;

niaHupoBarb obuime cnocobbl paboTbl; OCYLLECTBAATb KOHTPOJIb, KOPPEKLMIO, OLEHKY
LEWUCTBUIM NapTHEPa, ymeTb ybexkaarb;

MCMOMb30BaTh afeKBaTHble A3bIKOBblE CPEACTBA AN OTOOpPaXKeHUss CBOMX YyBCTB, MbIC-
new, MOTMBOB M NoTpebHOCTeN; oTobpakaTb B peun (onucaHue, obbsAcHeHHWe) cogepka-
HWe coBepLUaeMbIX AEWCTBUM, Kak B (hopMe rPOMKOM COLMANN3UPOBAHHOM peyu, Tak U B
tbopmMe BHYTPeHHeW peuu;

pa3BuBaTb KOMMYHWKATUBHYIO KOMMNETEHLMIO, UCMONb3ys CPEACTBA YCTHOM U MUCbMEH-
HOM KOMMYHUWKaLMK Npu paboTe C TeKCTaMu y4eOHUKa U AOMOSTHUTENIbHOW IMTEPATYPOH,
CNpaBOYHbIMKU TabnnLAMM, NPOSIBNATD FOTOBHOCTb K YBaXKEHWIO MHOW TOYKU 3pEeHUs Npu
06Cy)XA€HUM PE3yNLTATOB BbINOJHEHHOW PaboThl.

lpedmemHoie pe3ynemamel

Obyyatowulics Hayyumcs:

NPUMEHATb OCHOBHbIE METOAbI MO3HAHUA: HabNoAEHWE, U3MEPEHME, IKCTIEPUMEHT;
OMUCbIBaTb CBOWCTBA TBEPAbIX, XXMIAKMX, ra3000pasHbiX BELLECTB, BblAENAS UX Cylue-
CTBEHHbIE MPU3HAKM;

PaCKpbIBaTb CMbIC/T 3aKOHA COXPaHEeHWs MacCbl BELLECTB, aTOMHO-MOJEKY/IAPHOW Teo-
pum;

pasnnyatb XMMUYECKHUE U M3NYECKUe ABNEHUSA, Ha3blBaTb NPU3HAKKU U YCIOBUA NpoTe-
KaHWSi XUMUYECKUX PeaKLUi;

cobniogatb npaeuna 6esonacHon paboTbli Npu NPOBEAEHWU OMbITOB;

nosb3oeatbcs NabopartopHbiM 0b6opyaoBaHMEM W MOCYAOMK;

nosnyyarb, cobuparb razoobpasHble BeLLECTBa U Pacro3HaBaTh UX;

XapaKTepu3oBaTb (PU3MYECKME U XMMUYECKME CBOMCTBA OCHOBHbIX K/TACCOB HEOpraHuye-
CKUX COeAMHEHMWI, MPOBOAWTb OMbiTbl, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA U3YYeH-
HbIX K/IaCCOB HEOPraHUYeCKMX BELLECTB;

PaCKpbIBaTb CMbIC/T MOHATUS «PACTBOP», BbIMWUC/IATL MACCOBYIO AOJIO PacTBOPEHHOrO
BelleCcTBa B pacTBOpe, rOTOBUTb PAcTBOPbI C OnpeaesiéHHOW MaccoBOMW AO/eN pacTBo-
PEHHOrO BELLECTBA;

XapaKTepu3oBaTb 3aBUCUMOCTb (PU3MYECKMX CBOWMCTB BELLECTB OT TUNa KpucTasavye-
CKOM peLETKU, onpeaensaTb BU4 XMMUYECKON CBA3U B HEOPraHMYECKUX COedMHEHUAX;
PaCKpbIBaTb OCHOBHbIE MOJIOXKEHUSI TEOPUU INIEKTPOSIMTUHECKON AMCCOLMALMU, COCTAB-
NATb YPABHEHUS 3MEKTPOSIMTUYECKOW AUCCOLMALLMM KUCIIOT, LENOYen, CoNen 1 peakuui
MOHHOIo 0bMeHa;

PaCKpbIBaTb CYLLHOCTb OKMC/IUTENIbHO-BOCCTAHOBUTEIbHBIX PEaKLUiA, ONpeaenaTb OKMUC-
NUTENb M BOCCTAaHOBUTESb, COCTAaB/IATb YPABHEHUS OKUCI/IMTESIbHO-BOCCTAHOBUTE/IbHbIX
peakuui;

Ha3blBaTb PAKTOPbI, BIMAIOLME HA CKOPOCTb XMMUYECKOW peakumi;

XapaKTepu3oBaTb B3aMMOCBA3b MEXAy COCTaBOM, CTPOEHWEM W CBOMCTBAMM HemeTasi-
NIOB YU MEeTasoB.;

NPOBOAMTb OMbITbl MO MOMYYEHUIO U M3YYEHUIO XMMUUYECKUX CBOWCTB Pas3/IMyHbIX Be-
LLEeCTB;

rpamMoTHO 0BpalLaTbCa C BELLECTBAMU B MOBCEAHEBHOW KM3HMU.
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O6yuyarowulics nony4um Bo3MOXHOCMb HAYYUMBCH:

BblABUraTb M NPOBEPSATb IKCMNEPUMEHTASIbHO FMMNOTE3bl O XMMUYECKUX CBOMCTBAX Be-
LLLECTB Ha OCHOBE MX COCTaBa U CTPOEHMS, X CMOCOBHOCTH BCTyNatb B XMMUYECKHE pe-
aKLUMK, O XapaKTepe U NPOoAyKTaxX Pas/IMyHbIX XMMUYECKUX peaKLui;

XapaKTep13oBaTb BELLECTBA NO COCTaBy, CTPOEHWUIO U CBOWCTBaM, yCTaHaBWBaTb Npw-
YMHHO-CNEACTBEHHbIE CBA3U MEXAY AaHHbIMU XapaKTEPUCTUKAMKU BELLECTBA;
COCTaBNATb MOJIEKYNISIPHbIE U MOJIHbIE MOHHbIE YPABHEHUA MO COKPALLEHHBIM MOHHBIM
ypaBHEHUAM;

NPOrHO3MpOBaTb CMOCOBHOCTb BELLECTBA MPOSB/ATL OKUCIUTENIbHBIE UM BOCCTAHOBH-
Te/IbHbleé CBOMCTBA C YY4ETOM CTENEHEN OKUC/IEHWUSA 3/IEMEHTOB, BXOASALLMX B €0 COCTaB;
BbIABWUraTb M NPOBEPSATb IKCNEPUMEHTANIbHO FMMNOTE3bl O pe3ysbTatax BO3AeMCTBUSA pas-
NNYHBbIX (DAKTOPOB Ha U3MEHEHWE CKOPOCTU XMMUYECKOW peaKLmu;

MCNONb30BaTb MPUOOPETEHHbIE 3HAHWA AJIA 3KOJIOMMYECKU FPaMOTHOIO MOBEAEHUS B
OKpYy>KaloLLew cpefe;

MCMOJ/b30BaTh NPUOBPETEHHBIE KOYEBbIE KOMMETEHLMU MPU BbIMNOSIHEHWUMU MPOEKTOB U
pelleHnn yyebHo-McCnefoBaTENbCKUX 3a4a4 MO M3yYeHUIo CBOMCTB, CnocoboB nony4ye-
HUSA U pacno3HaBaHWS BeLLECTB;

06BEKTMBHO OLEHMBATL MH(OPMALMIO O BELLLECTBAX U XMMUYECKUX NpOoLeccax;
OCO3HaBaTb 3HAYEHWE TEOPETUYECKUX 3HAHWUIM NO XUMUU A5 MPAKTUYECKOW AEATENbHO-
CTU YenoBeKa;

CO34aBatb MOLE/M U CXeMbl 4151 PELIEHUS YYeBHbIX M NO3HABATEsIbHLIX 3a4a4; NOHUMATb
HeobxoAMMOCTb COONOAEHUA NpeanUCaHui, NpeaiaraeMbiX B MHCTPYKUMAX MO UCMONb-
30BaHMIO JIeKapCTB, CPEACTB ObITOBOM XUMUU U Ap.

®Dopmbl KOHTpONA

KoHTposnb pesynbratoe 0byueHus B cooteeTcTBuu ¢ gaHHown Ol nposoauTcs B hopme nuchb-
MEHHbIX U 3KCNepUMEHTasIbHbIX paboT, npeanonaraeTca nNposeAeHe NPOMEXKYTOUYHOW U UTO-
roBOM arrecTtauum.

ﬂpomemymquaﬂ ammecmayus

[ns ocyuwiecTBneHUs MPOMEXYTOYHOMN aTTecTaumn UCNOMb3YIOTCA KOHTPOJIbHO-OLEHOUHbIe
Marepuasnbl, OTOOP COAepyKaHUsi KOTOPbIX OPUEHTUPOBAH HAa MPOBEPKY YPOBHSA YCBOEHWUS CU-
CTEMbI 3HAHWM U YMEHUW — MHBAPWAHTHOrO AApa COAEPXKaHUA AeUCTBYlOWMX obpasosareb-
HOW Mporpammbl MO XMMUK A5 0bLLEe0Opa3oBaTesibHbIX OpraHU3auuii. 3afaHnsa NPOMEXKYTOM-
HOW aTTecTauuu BK/IIOYAIOT MaTepUan OCHOBHbIX Pa3fesioB Kypca XMMUK.

BapuaHT pabotbl no TemMe «Teopusi 3NEKTPOSIMTUYECKON AUCCOLMALUNY

1. K xopoLio pacTBOpUMbIM 3/1€KTPOSIMTAM OTHOCATCS:

1) ruppokcua, uMHKa 3) cynbuna 6apus
2) docdar uuHKa 4) kapboHart bapus
Orser:

2. Hanbonbliee uncno noHoB obpasyetcsa npu pactsopeHun 1 Monb BelecTsa:

1) xnopuaa kanus 3) xnopupa >kene3za (lll)
2) xnopuaa bapus 4) cynbdara >kenesa (lll)
OrtgerT:
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3. BcraBbTe nponyLeHHoe CNoBo.

KoHLeHTpUpoBaHHbIM pacTBOpP HEKOTOPOrO BELLECTBA HE MPOBOAMT 3/IEKTPUYECKUM TOK.
Mpu pobasneHnn K KOHLEHTPUPOBAHHOMY PaCTBOPY ABYKpaTHOro o6béma BoAbl 3/1IEKTPONpPO-
BOLHOCTb pacTBOpa HEMHOro ysenuuunacb. [pu panbHenwem fobGaBneHUU BOAbl 31EKTPO-
MPOBOAHOCTb CHayana yBenuuunach, a 3aTeM nepecrana M3MeHsATbcA. BelwectBo oTHocUTCA
K 3NEeKTponuTam.

4. B 1 n Bogpl pactBopeHbl 1 Monb xnopuaa kanua u 1 Mmonb noampa Hatpus. U3 kakux
ABYX APYrMX CONEN MOXHO MPUrOTOBUTb PACTBOP TaKOro e cocTtaea? Boibepute 13 nepeyHs:

1) xnopwupa Hatpus;

2) HWTpaT Kanus;

3) voaug kanus;

4) HuTpart HaTpus;

5) cynbdar HaTpus.

3anuwuTe HoMepa BblIOPaHHbLIX OTBETOB.

OrtBeT:

5. YctaHOBUTE COOTBETCTBME MEXAY MPU3HAKAMM PeaKuMii M UCXOOHbIMW BELLECTBaMM: K
KayKooW no3vummn, obo3HaveHHoM BykBoW, nopbepute COOTBETCTBYIOLLYIO MO3MUMIO, 0603Ha-
YeHHyto undpon.

NMPU3HAK PEAKLMA NMCXOOHbIE BELLLEECTBA

A) A 1) Kap6oHar HaTpusa 1 consHas Kucnota

B) _5 2) Xnopwua megu (ll) v ruapokcua kanus

B) 3) Cynbdar xenesa (lll) v ruppokcna HaTpus

4) KapboHar HaTpus 1 Xiopua, Kanbums

3anuwute B Tabnuuy BbibpaHHble LMdPbI NOL COOTBETCTBYIOLLMMU ByKBaAMMU.

A|Bb|B

OrtBeT:
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6. Bbibepute aBa McxodHbIX BELLECTBA, B3aMMOAEUCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
LWEHHOE MOHHOE YpPaBHEHUE peaKLuu:

Fe*" + 20H™ = Fe(OH),

1) FeO 3) FeCl, 5) H,0
2) Fe 4) KOH 6) FeCl,
3aI'II/ILLIMTe HOMeépa Bbl6paHHbIX OTBeTOB.

OrBeT:

7. Mpu NpUMEHEHUN UMHKA B Ka4eCTBe MUKPOYLOOPEHUS ero BHOCAT U3 pacyérta 4 Kr Kpu-
ctannorupparta cynbcara unHka ZnSQO, - 7H,0 Ha rekrtap.

CkonbKo 3TO COCTaBAseT B NepecyETe Ha UOHbI Zn’*? 3anuLwmTe YUCNO C TOYHOCTbIO 4O Le-
NbIX.

OrtgerT: r.

8. Y10 obuiero B pacteopax, MMetlowmnx KucnotHyto cpeay? (Kpatkuit otsert.)

Kpumepuu oueHuBaHus pabomsi no xumuu

BepHoe BbinonHeHue Kaxaoro 3 3agavui 1—3, 8 oueHunsaetca 1 6annom.

3a nonHbIM NpaBWbHbIA OTBET Ha Kaxkaoe u3 3amaHui 4 —7 ctasutca 2 6anna; ecnu go-
nylieHa ogHa owmrbkKa, To oTeeT oueHusaetca B 1 6ann. Ecnm ponyuwieHbl ase 1 6onee owmnbKu
WM oTBeTa HeT, To BbicTasnsetca 0 6annos.

Homep 3apaHusa MpaeunbHbIK OTBET Homep 3apaHus MNpaeunbHbIN OTBET
1 3 5 231
2 4 6 34*
3 Cnabebii 7 906
4 13* 8 Yka3zaHo Hanunuue
MOHOB BOAOPOAA

*MNopapok cnefosaHnsa UMdP B OTBETE HE UMEET 3HAYEHUS.

UmozoBasa ammecmayus

[na ocyuwiecteneHua utoroBow artectaumu mcnonbsytotca KMMbl, copepykaHve KOTOpbIX
OPWMEHTMPOBAHO Ha MPOBEPKY YPOBHSA YCBOEHUSA 3HAHMKM U onpeaenseTca cuctemon Tpebosa-
HWM K NOATrOTOBKE BbIMYCKHUKOB OCHOBHOM LLKOJbl. JTa CUCTEMA MHBAPWMAHTHA MO OTHOLLUEHMIO
Ko BceM gewcteyowmm Ol no xumuun gns obuieobpasosartesibHbIX OpraHusauui. 3agaHus
MTOrOBOM aTTeCTaLMK BKJIOYAIOT MaTepuas OCHOBHbIX Pa3fenoB Kypca XMMUH.

Pabota coctouT u3 asyx yacten. Yactb 1 cogepkut 19 3apaHuit ¢ KpaTKMM OTBETOM, MOA-
pa3syMeBaloLMUX caMoCTosATeNlbHoe (hopMyIMpOBaHWe U 3anucb OTBETA B BUAE YMCIa WM MO-
cnepoBaTesibHOCTU Ludp.

YacTb 2 conepxxuT 5 3agaHui: 3 3aaaHua 3TOM YacTy NoapasyMeBatoT 3anucb pasBEpPHYTO-
ro oTBeTa, 2 3a4aHus 3TOM YacTu NpeanonaraloT BbiMOSHEHWE peaslbHOro XMMUYECKOro 3Kcne-
pUMEHTa U 0hOpPMJIEHWE €ro Pe3y/bTaToB.
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KoHmposnbHo-oueHoyHble Mamepuassi
Bapuanm nucemeHHolU pabomei 015 umo2oBold ammecmayuu
Yacme 1

OteeTtamu K 3agaHuam 1—17 asnsatoTca undpa v nocnenoBaTesibHOCTb Uudp (Yncen).
OrteeTbl cCHauana ykaxkute B Tekcte paborbl, a 3atem nepeHecute 8 bB/JAHK OTBETOB Ne 1
crnpaea OT HOMepa COOTBETCTBYIOLLErO 3a4aHUSA, HAYMHAsA C NMEePBOM KNEeTO4YKH, Be3 npobe-
NOB, 3anATbIX U APYrMX OOMNOJIHUTENbHbIX CUMBONOB. Kaxkayto uudpy nuwimnte B OTAENbHOM
K/IETOUKE B COOTBETCTBMU C NpUBEAEHHBIMU B BniaHKe obpasuamu.

1. BbibepuTe aBa BbiCKa3biBAHUS, B KOTOPbIX TOBOPUTCS O MEAM KaK XMMUYECKOM 3/IEMEHTe.

1) Megpb pearupyeTt ¢ xnopom.

2) Menb npy HarpeBaHUW Ha BO34yXe OKUCNAETCS.

3) CnnaBbl MeaM M 30/10Ta UCMONb3YIOTCA AS1S1 U3FOTOBJIEHWUS IOBEJIUPHbIX YKPaLUEHWUH.
4) B coctaB 60pI0CCKOMN KMAKOCTU BXOAMT Mefpb.

5) B coctaB megHoOM natuHbl BXOAWUT Medp.

3anuwmnTe Homepa BbiIbpaHHbIX OTBETOB.

OrtBeT:

2. Ha I'IpMBe,D,éHHOM PUCYHKe M3o6pa>KeHa MOo[e/ib aTOMa XUMHUYECKOIo azIEMEHTA.

@

3anuwuTe B Tabnuuy BennunHy 3apsaaa aapa (X) atoma XMMMYecKoro afieMeHTa, Mogesb KOTo-
poro usobpaykeHa Ha pUCYHKe, U HoMep rpynnbl (Y), B KOTOPOW 3TOT 3/1eMEHT PacrofioXKeH

B MNepuoanueckoin cucteme. ([nsa 3anmcu oteeta ucnosnb3yite apabckue undpbl.)

XY

OrtBeT:

3. Pacnonoxure B nopAanke ysean4yeHmnA aNneKTpooTpmnuaTte/sibHOCTU XUMHUYECKUE IN1EMEHTDI:

1) kucnopog; 2) KpeMHUM; 3) docdop.
3anuwunTte HoMepa 3/1EMEHTOB B COOTBETCTBYHIOLLLEM MOPSAKE.

OTBeT:

4. YctaHOBUTE COOTBETCTBUE MexAay (hOPMYNION COEAMHEHUA U CTEMEHbIO OKMCNEHUS Cepbl
B 3TOM COEAMHEHWUU: K KaXXAOW no3uumu, obo3HadeHHOM OyKBoOW, noabepute COOTBETCTBYIO-

LLytO No3uuMio, 0603HAYEHHYIO LMPOH.

B conepxkaHnuve
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®OPMYJIA COEAUHEHUA CTENEHb OKUCJIEHUA CEPbI
A) SO, 1) =2
b) CS, 2)0
B) H,SO, 3) +4
4) +6
A|B|B
OrBeT:

5. U3 npepnoxxeHHoro nepeyHs BbibepuTe ABa BELLECTBA C MOHHOW CBA3bIO:
1) LiCl;

2) OF,;

3) SO,;

4) CaF,;

5) H,0.

3anuwuTte HoMepa BbIOpaHHbIX OTBETOB.

OrtBeT:

6. Kakve gBa yTBEp)KAeHMA BEPHbI A1 XapaKTePUCTUKK KpeMHUs u poccdopa?

1) SNeKTPOHbI B aTOMe PaCMOOXKeHbI HA TPEX INTEKTPOHHbIX C/TOSX.

2) CooTBeTCTBYIOLLEE NPOCTOE BELLECTBO CYLLECTBYET B BUE YETbIPEXATOMHbBIX MOMEKYI.
3) XMMUYeCKuI 3neMeHT OTHOCUTCA K MeTasiam.

4) 3Ha4yeHne 3NeKTPOOTPULLATENIBHOCTU MeHbLUe, YeM Y hoccopa.

5) XuMunueckui anemeHT obpasyerT BbicLuMe oKcuabl ¢ obuer hopmynon 30,.
3anuwute HoMepa BbiOpaHHbIX OTBETOB.

OrBeT:

7. I3 npeanoKeHHOro nepeyHs BeLecTs BblbepuTe OCHOBHbIM OKCUA U KUC/IOTY:

1) Ca0;

2) Mg(OH),;

3) SO,;

4) NaClQy;

5) HCIO,,

3anuwuTe B none otBeTa CHa4yana HoOMep KMC/IOTHOTO OKCMAQ, @ 3aTEM HOMEP OCHOBaHMS.

OrtBeT:

8. Kaxme ABa U3 nepedvyncieHHblX BeLLecCTB 6y,D,YT BCTynaTtb B p€akunio C OKCMaom LI,VIHKa?
1) Fe(OH)y;

2) HNO;;

3) Oy

4) KOH;

5)S.

3aI'IVILIJMTe HOMeEpPa Bbl6paHHbIX OTBeTOB.

OrBeT:
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9. YctaHOBUTE COOTBETCTBME MEXAY PearupylolMMu BeLecTBaMM U npoaykramu(om) ux
B3aMMOLENCTBUA: K KayKaoWh nosuummn, obo3HayeHHoOW ByKBOM, nogbepute COOTBETCTBYIOLLYIO

no3uumio, 0603HaYeHHyo LG PON.

PEATMPYIOLLME BELLLECTBA NPOLOYKT(bl) B3AUMOJENCTBUA
A) Na,0 +S0; — 1) — Na,SO,

5) NaOH +H2$O4 — 2) — Nast3

B) Na + H,SO,(pa36.) — 3) — Na,S0O, + H,0

4) — Na,S0, + H,
5) — Nast3 + Hzo

3anuwute B Tabnunuy BbibpaHHble UMhpPbI NOL COOTBETCTBYIOLWMMU ByKBAMMU.

A| b |B

OrtBeT:

10. YctaHoBWTE COOTBETCTBME MeXay (POPMYNON BELLECTBA M peareHTamMm, C KOTOPbIMU 3TO
BELLECTBO MOXKET BCTyNaTb B PEAKLMIO: K KaXX40W No3uummn, 06o3HadeHHo BykBor, nogbepute

COOTBETCTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LI POH.

OOPMYJIA BELLECTBA PEATEHTbI

A)S 1) O,, H,SO, (koHu.)
B) ZnO 2) Fe, BaCl, (p-p)

B) CuSO, 3) NaOH, H,SO, (p-p)

4) N,, NaCl (p-p)
3anuwute B Tabnuuy BbiOpaHHble LMbpPbl NOA COOTBETCTBYIOLLMMU OyKBaAMMU.

A|Bb|B

OrtBeT:

11. U3 npennoxeHHoOro nepeyHs BbibepuTe ABe Napbl BELLECTB, MEXAY KOTOPbIMU NpoTeKa-
€T peakuus 3aMeLLeHns:

1) UMHK 1 consiHas KUCNoTa;

2) okecup, yrnepoga (V1) v okeng HaTpus;

3) oKCHA LMHKa U CoNsiHas KUCoTa;

4) >xene3o u xnopua megu (ll);

5) HaTpui 1 BOgOpPOA.

3anuwmnTe Homepa BbiIbpaHHbIX OTBETOB.

OrtBeT:

12. YcTaHOBMTE COOTBETCTBUE MEXKAY pPearnpyloLMMm BELLECTBAMU U NMPU3HAKOM NpoTeKa-
lOLLLEN MEXAY HUMMW peaKkumu: K KaXKAoMn nosuuum, obo3HaveHHon ByKeom, nogbepure cooTeeT-

CTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LM PON.
PEATUPYHOLLIME BELLECTBA NMPU3HAK PEAKLIMA
A) Na,CO; n H,SO, BbiNnageHue 6enoro ocapka

1)

B) K,CO; n CaCl, 2) BblaeneHue rasa

B) CuCl, n KOH 3) BbinageHune ronyboro ocaaka
4) BbinageHune byporo ocanka
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3anuwute B Tabnuuy BbiOpaHHble LMbpPbl NOA COOTBETCTBYIOLLMMU OyKBaAMMU.

A|Bb|B

OrtBeT:

13. Bbibepute aBa Beliectsa, nNpu nosHoM auvccounaumn 1 mMonb KoTopbix obpasyertca 3
MOJIb aHWUOHOB:

1) HUTpaT Kanus;

2) ruppokcug 6apus;

3) xnopwup, xxeneza (lll);

4) docdar kKanus;

5) cynbdat antoMuHums.

3anuwuTte HoMepa BblIOPaHHbLIX OTBETOB.

OrtBeT:

14. BbibepuTte ABa UCXOAHbLIX BELLECTBA, B3aUMOLENCTBUIO KOTOPbLIX COOTBETCTBYET COKpa-
WEHHOE MOHHOE YPaBHEHWE PEAKLUM:

Cu”™ + 20H™ = Cu(OH),!

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

3anuwuTe HoMepa BblIOPaHHbLIX OTBETOB.

OrtBeT:

15. YcTaHOBUTE COOTBETCTBME MEXAY CXEMOM NPOLECCA, MPOUCXOASALLENO B OKUC/IUTENbHO-
BOCCTAHOBMTESIbHOM peakuuu, U Ha3BaHMEM 3TOrO MPOLECca: K KaXX4oW no3uuum, 06o3HadeH-
Hon ByKBoK, NnoabepurTe COOTBETCTBYIOLLYIO NO3MLMIO, 0603HAYEHHYIO LM PON.

CXEMA IMNMPOLECCA HA3BAHUE NMPOLECCA
A) Fe”" — Fe** 1) okucneHune

B) N° — N° 2) BOCCTaHOB/EHMWe

B) CH s C"?

3anuwute B Tabnuuy BbibpaHHble LMdpPbI NOA COOTBETCTBYIOLLMMU ByKBaAMMU.

A|b|B

OrBeT:

16. M3 nepeuncneHHbIX Cy>KaeHU o npaeunax pabotbl C BewecTsamu B faboparopuu u
6bITYy BbibepuTe BepHOoe(ble) cykaeHune(s).

1) 3aXCKEHHYIO CNMUPTOBKY HENb3s NEPEHOCUTb C OQHOM MapTbl HA APYryto.

2) Mpr nonagaHWmn Ha KOXY Kanesib KUCMOTbl HYXKHO 3aOUHTOBATb 3TOT Y4aCTOK KOXKM.

3) Mpu HarpeBaHUM pacTBopa NPOBUPKY C XKMAKOCTbIO AepKaT nog yrnom B 45° n Hanpae-
NAT FOP/bILKO B CTOPOHY OT JIOAEMN.

4) Paboty c KOHLEHTPUPOBAHHbIMW PACTBOPaMM LLLESIOYM CliefyeT NPOBOAUTL B PE3UHOBbLIX

nep4yarkax.
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3anuwuTe B none oreeta HoMep(a) BepHOro(bix) cy>kaeHus(1).
OrtgerT:

17. YcraHoBUTE COOTBETCTBUE MEXAY ABYMS BELLECTBAMM U PEAKTUBOM, C MOMOLLbIO KOTO-
POro MOXHO Pas3NNYMTbL 3TW BELLECTBA: K KaXX40W No3uummn, o6o3HadeHHoW BykBok, nogbepute
COOTBETCTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LI POH.

BELLECTBA PEAKTUB
A) KCI v BaCl, 1) Na,SO,
B) CuSO, u CuCl, 2) NaOH
B) Zn(NO;), 3) HCI

4) AgNO;

3anuwure B Tabnunuy BbibpaHHble UMPbI NOL COOTBETCTBYIOLWMMK ByKBAMMU.

A|Bb|B

OrtBeT:

OmBemom k 3a0aHusm 18, 19 s8nsemcs yenoe Yucio unu KOHeYHas decamuy4yHas 0pobe.

3adanHus 18 u 19 BeinonHaomcs ¢ ucnons3oBaHuem ciedytouse2o mekcma.

18. BbluncnuTe B npoueHTax maccosyio fonto asota B mouesuHe CO(NH,),. 3anuwmre ymc-

710 C TOYHOCTBIO A0 LenbIX.
OTBeT: %.

19. PactBop MoueBuHbl ¢ Maccosoi ponei 0,1% ucnonb3ayeTcs B KayecTBe BHEKOPHEBOM
NoJKOPMKM ToMaToB. [pu nogKkopMkax Ha pacteHus HaHocutes 20 r asota Ha 100 m” . Ckonb-
KO FPaMMOB MOYEBWHbI HY>XHO 3aTPaTUTb Ha 3EMEIbHbIM Y4aCTOK TaKoM nowanbio?

3anuwuTe YUCNO C TOYHOCTLIO O LesbIX.

OrtgeT: r.

Yacme 2

20. Ucnonb3ya mMeTon 3neKTpoHHOro HanaHca, paccrtaBbTe KO3((PUUMEHTbI B ypaBHEHUU
peakLun, CxemMa KOTOpOii:

SO, + I, + H,0 — HI + H,SO0,

Onpe,u,enMTe OKUcunTesib U BOCCTaHOBUTE/1b.

21. JaHa cxema npeBpaLLeHni:
CaCl, — CaCO; — X— Ca(OH),

Hanuwwre MonekynspHble ypaBHEHWUSA peaKLui, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
yKasaHHble npespaLLeHus. [1n1a nepsoro npespaLLeHus CocTaBbTe COKpaLLEHHOE MOHHOE ypaB-
HEHWe peakuuu.
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22. MNpu nobaeneHnn K pacTBopy rmapoKcuaa Kanus ¢ maccoson gonen wenoun 10% ums-
6bITKa pacteopa Hutparta meau (ll) obpasosancs ocagok maccoi 9,8 r. Onpenenurte maccy umc-
XOLHOIO pacTBoOpa LLesoyMn.

lpakmuyeckas Yacme

[aH pactBop cynbdata MarHus, a Takke Habop cneaylolmMX PeakTUBOB: LMHK; ConsHas
KWCNOTa; pacTBOpbl MTMAPOKCUAA HATPUA, Xxaopuaa bapus u HUTpaTta Kanus.

23. Ucnonb3ysa TONbKO peakTUBbl U3 NMPUBEAEHHOrO MEepeyHs, 3amnuiinTe MOJeKynspHble
ypaBHeHUsi ABYX peakuMi, KOTOpble XapaKTepu3yloT XMMUYECKUe CBOMCTBA Cy/bdara MarHus,
M YKQXKUTE NPU3HAKM MX NPOTEKaHUsA (3anax rasa, UBeT ocagka Wiu pacteopa).

24. lpoBeante XMMUYECKME peaKkLmMu Mexay CynbhartoM MarHusi U BblOpaHHbIMK Belle-
CTBaMW B COOTBETCTBUM C COCTABNEHHbIMWU YPAaBHEHUAMU peakuuu, cobnopas npaeuna TexHu-
K 6e30MnacHOCTH, NpUBEAEHHbIE B MHCTPYKLMKM K 3adaHuto. [posepbTe, NpaBuibHO M yKasa-
Hbl B OTBETe Ha 3aaaHue 23 Npu3HaKK NpoTeKaHusa peakuui. MNpu HeobxoaMMOCTH fONONHUTE
OTBET WJIM CKOPPEKTUPYWTE €ro.

Kpumepuu ouyeHku

Cucmema oueHuBaHus pabomel no xumuu
Yacme 1

BepHoe BbinonHeHue kaxkgoro v3 3agaHun 1—3, 5—8, 11, 13—16, 18, 19 oueHunsaetcs 1
6annom.

3a nosHbIN NpaBusIbHbIM OTBET Ha Kaxkaoe u3 3aganuit 4, 9, 10, 12 n 17 ctasutca 2 6anna;
€Ccnu gonylieHa ogHa owunbka, To oteeT oueHusaetcs B 1 6ann. Ecam gonyuieHbl ase v 6onee
owmnbKK unu oTeeTa Het, To BbicTaBnsetca 0 6annos.

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

*Mopanok cnegoBaHMaA LMMDpP B OTBETE HE UMEET 3HAYEHMS.
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Yacme 2
Kpumepuu oueHuBaHus BoinonHeHus 3ad0aHul ¢ pa3BeépHymeim omBemom
20. Ucnonb3ys mMeTon 3neKTpoHHOro HanaHca, paccraBbTe KO3(h(UUMEHTbI B ypaBHEHUU
peaKkLun, Cxema KOTOpPOM:

SO, + I, + H,0 — HI + H,S0,

Onpe,u.enMTe OKUC/nUTENIb U BOCCTAHOBUTE/Ib.

Cop.epmaHue OoTBeTa U YKa3aHUA No oueHUBaHUuo bannbi

JneMeHTbl OTBETA:!

1) CocTaBneH 31eKTPOHHBIN BanaHc:

1S*—2e—5S"

115+2e—2

2) PaccraBneHbl KO3hULIMEHTBI B YPaBHEHWU peaKLuu.

SOZ + |2 + 2H20 = 2HI + H2$O4

3) YkazaHo, uto SO, (unu cepa B cTeneHu okucneHus +4) asnsercs BoccTaHOBUTE-
NeM, a hog, — OKUC/IUTeNEM.

OtBeT nNpaBuAbHbIN U NOMHbIN, BKNOYAET BCE HA3BaHHbIE BbILLE 3/IEMEHTI 3
MpaBnnbHO 3anucaHbl ABa 3/1eMeHTa OTBeTa 2
MpaennbHO 3anMcaH OAMH 3/IEMEHT OTBeTa 1
Bce anemMeHTbl oTBETa 3anMcaHbl HEBEPHO MM OTCYTCTBYHOT 0

Makcumansheili 6ann 3

21. [JaHa cxema npeBpaLLeHni:

CaCl,—CaCO; > X—Ca(OH),

Hanuwwre MonekynspHble ypaBHEHWUSA peaKLmi, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
yKasaHHble npespaLLeHus. [11a nepsoro npespaLLeHus CocTaBbTe COKpaLEHHOE MOHHOE ypaB-
HEHWe peakuuu.

Cop.epmaHue OTBeéTa U YKa3daHuA no oueéHUuBaHUuo Bbannbi

JnemeHTbl OTBETa:

HanucaHbl ypaBHeHMA peakumii, COOTBETCTBYIOLLME CXEME
npeBpaLLEHUit:

1) CaCl, + Na,CO3; = CaCO3 + 2NaCl

2) CaCO; — Ca0 + CO,

3) CaO + H,0 = Ca(OH),

CocTaBneHo coKpalEHHOe MOHHOEe YpaBHeHWE NeEPBOro NpeBpaLLeHUs:
4) Ca’ + CO3 = CaCO,

OtBeT NpaBuAbHbIN U NOMHbIN, BKNOYAET BCE HAa3BaHHbIE BbILLE 3/IEMEHTI 4
MpaBunbHO 3anucaHbl TPU YpaBHEHUA peaKLun 3
MpaBnnbHO 3anucaHbl ABa YpaBHEHUS peakunu 2
MpaennbHO 3anNMcaHO O4HO ypaBHEHWE peaKLumu 1
Bce ypaBHeHUA peakuuit 3anncaHbl HEBEPHO WM OTCYTCTBYIOT 0

Makcumansheili 6ann 4

B conepxxaHue 27




TOUYKA \!pocm

XUMHUA

22. MNpu nobaeneHnn K pacTBopy rmapoKcuaa Kanus ¢ maccoson gonen wenoun 10% ums-
6bITKa pacteopa Hutparta meau (ll) obpasosancs ocagok maccoi 9,8 r. Onpenenurte maccy umc-

XOOHOro pacrteBopa Lenoyu.

CerpmaHue OoTBeTa U YKadaHUuA No oueHUBaHUuo Bannbi

dneMeHTbl oTBETA:

1) CocTaBneHo ypaBHeHHWe peakuum:

2KOH + CU(NO3)2 = CU(OH)Z + 2KNO3

2) PaccunTaHo KOIMYECTBO BelLecTBa MMAPOKCUAA Kasius, 3aTpayeHHOoro B pesysbrare

peaKkumu:

n(Cu(OH),) = m(Cu(OH),) / M=19,8:98 = 0,1 monb

no ypaeHeHuto peakumun n(KOH) = n(Cu(OH),) - 2 = 0,2 monb

3) OnpepeneHa Macca pacTBopa rmapoKCHaa Kanus:

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

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

OtBeT NpaBu/IbHbIA W NOJIHLIN, BKNOYAET BCE Ha3BaHHbIE 3/1EMEHTbI 3

MpaeunbHO 3anMcaHbl ABa U3 Ha3BaHHbIX Bbllle 3/IEMEHTOB 2

MNpaBnibHO 3aNMcaHo OAHO M3 Ha3BaHHbIX Bbllle 3/1EMEHTOB 1
Makcumanohbili 6ann 3

anKmULIeCKGH 4acmeo

Han pacteop xnopuaa enesa (lll), a Takxke Habop cnepyoWMX PeaKTMBOB: Mefb; CONAHan

KHUCNOTa, pacCTBOpPbI TMAPOKCHAA HATPUA, HUTPATa cepe6pa 1 XJopuga KanuAa.

23. Ucnonb3ys TONMbKO peakTUBbl U3 MPUBEAEHHOTO NEPEYHS, 3anuLLUMTE MOJIEKYNAPHbIE
YPaBHEHWUS ABYX PeaKLMM, KOTOpble XapaKTepU3ylT XMMUYECKMe CBOMCTBA XJI0pvaa ese-
3a (Ill), n ykarkute npu3HakM Ux npoTekaHus (3anax rasa, LBET OCagKa UaKn pacTeopa).

Conepmarme OoTBeTa U YKadaHUuA No oueHUBaHUuo

Bannbi

JnemeHTbI OTBETa:

DneMeHTbl oTBETa:

CocTaBneHbl ypaBHEHUS ABYX peakLMi, XxapaKTepu3yoLlue XMMUYecKue
cBovicta xaopuaa xenesa (lll), n ykazaHbl npusHaKuM UX NpOTEKaAHUS:
1) FeCl; + 3AgNO; = Fe(NO3); + 3AgCH

2) BbinageHve 6enoro TBOPOXKUCTOrO OCALKa;

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

4) BbinageHne Byporo ocaaka

OTBeT NpaBWbHbIN U MOMHbIN, BKJIIOYAET BCE Ha3BaHHbIE 3/IEMEHTbI

I'IpaBMano 3anncaHbl TPU 3/1eMEHTa OTBETA

ﬂpaBMano 3anncaHbl gBa 3/1eMeHTa OTBeTa

N WD

I'IpanmbHo 3anncaHo O4UH 3JIEMEHT OTBETa

Bce anemeHTbI 3anu1caHsl HEBEPHO WUJIN OTCYTCTBYIOT

MakcumaneHeild 6ann
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24. MpoBeute XMMUYECKUE peakuMn Mexay pacteopoM xnopuaa kenesa (lll) u Bbibpan-
HbIMW BELLECTBaMMW B COOTBETCTBUM C COCTaB/IEHHbIMU YPaBHEHUSIMU peaKkLuum, cobnogas npa-
BWUMA TEXHWKM Ge3onacHocTu. MpoeepbTte, MpaBubHO M yKasaHbl B OTBETe Ha 3ajaHue 23
MPU3HaKK NpoTeKaHus peakuui. [pu HeOOXOAMMOCTU [OMONHUTE OTBET UM CKOPPEKTUPYITE

ero.

Cop.ep»(al-me OTBeéTa U YKa3aHuA no oueHUuBaHUo

Bannbi

XUMUYECKUIM IKCNIEPUMEHT BbINOJIHEH B COOTBETCTBUU C MHCTPYKLMEH

K 3agaHuio 24:

* OTOOp BELLECTB NPOBEAEH B COOTBETCTBUM C nyHKTamu 3.1—3.5 nHcTpyKumum;

* CMeLUMBaHWe BELLECTB BbINOJIHEHO B COOTBETCTBMM C NyHKTaMu 3.6—3.8 MHCTpyKumMK

XuMunueckui 3KCNEePUMEHT BbINOJ/IHEH B COOTBETCTBUU C NpaBniaMn TEXHUKHU 6esonac-
HOCTH

Mpaeuna TexHUKM Ge30MNacHOCTM HapyLLEHbI NPU OTOOPE WSIM CMELLMBAHWUW BELLLECTB

I'IpaBMna TeXHWKK 6e30nacHoOCTH HapyLwleHbl KaK npu 0T6ope, TakK U Npu CMenMBaHUu
BELLECTB

MakcumaneHsil 6ann

Mpu HapyweHuu npaBun mexHuku 6e30NACHOCMU, KOMOPOE MOXem HaHeCcmu ywepb
300p0Bbi0 CAMO20 3K3AMEHYEMOR0 UMU OpYuX Y4aCMHUKOB 3K3aMeHa, 3Kkcnepm 06s-
3aH npekpamume BeinoHEHUE 3KCnepUMeHMa 0by4YaroUUMCs

MakcumanbHoe Yucno 6annos 3a BbINO/IHEHHUE pa6OTbI = 40.
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CopneprkaHue u opma opraHu3aLMmu y4eOHbIX 3aHATUA NO XUMUM
B 8—9 knaccax ¢ ucnosibzoBaHMEM MaTepUasIbHO-TEXHUYECKOIro
ocHaweHua «LllkonbHOro kBaHTOpUyMa»

MnaHbl ypokoB

8 knacc

Ypok 1. «M3yyeHue cmpoeHus nnameHu»
NMpakmuyeckas paboma Ne 1

BaxHo

XuMusa — HayKa 3KcnepuMeHTasbHo-Teopetuyeckas. OcHoOBHOM MeTon obyuyeHus
npeaMeTa — XMMUYECKMI 3KCnepuMeHT. [pu nsydeHun xummum obyyaembie BbINOIHAIOT
nabopartopHble OrbITbl, MPAKTUYECKUE PaboTbl, pellaloT IKCNepPUMEHTasIbHbIE 3aaauMn.
HeobxoanmbiM ycnioBueM BbiNonHEHUS paboT ABAAETCA NpUMeHeHWe HarpesaHus. No-
3TOMY C NepBbIX YPOKOB XMMHUK HEOHXOAMMO CHOPMUPOBATD Y yHaLLMXCA HaBbiKu pabo-
Tbl C HarpesaTesbHbIMU NPUOOPaMK, B HACTHOCTU CO CMIMPTOBKOM.

Tun ypoka: npakTuyeckas pabota C aneMeHTaM1 UCClefoBaHus.
Llenb ypoka: coszgarb ycnoeusa ans popM1MpoBaH1s y 00y4YatoLLMXCA NO3HABATENbHbIX YHU-
BepCcasibHbIX y4ebHbIX AeUCTBUM, YMEHWUI NPOBOAWUTL NPOCTENLIME UCCIeA0BaHMWSA, HaBblKa CO-
CTaBNATb OTYET O paboTe v Aenatb BbIBOAbI.
MNpoaonKUTEeNbHOCTb YPOKa: OAMH aKafeMUYeCcKui 4ac.
MnaHupyemble pesynbrathl:
[lpeomemHeie:
* MPUMEHATb OCHOBHbIe METOAbI NO3HAHUSA: HabnogeHue, U3MepPeHUe, SKCNEPUMEHT;
* cobniogarb npaeuna 6ezonacHoi paboTbl NpU NPOBEAEHUU HarpeBaHus;
* MO/b30BATLCA CIMPTOBKOM, 1abopaTopHbIM 06OPYAOBaHMEM U MOCYAON.
MemanpedmemHeie:
* no3HaBaresbHble: HabnoaaTb M BbIMOMHATL XMMUYECKUE SKCMNEPUMEHTbI, (hOpMynnpo-
BaTb BbIBOAbl HA OCHOBE aHann3a HabMoAEHWIN 38 SKCNEPUMEHTOM.

* perynsiTMBHbIE: COCTaBNATb MJIaH NoCiefoBaTesbHbIX LeMCTBUMA NMPU BbIMNOJHEHUU OMbl-
TOB, OpraHM30BbIBaTh paboyee MeCTo Npu BbIMOSHEHUM XMMUYECKOrO 3KCMEePUMEHTa.

* KOMMYHUWKaTUBHble: 3hdheKTMBHaa paboTa B nape, B rpynne rnpu peleHnr y4ebHbix 3a-
Jau.

JluyHoCcmHeblE:

» cobnoparb npasuna 6e3onacHOro obpaLleHus ¢ peakTMBaMu U 06opyaOBaHUEM.

O6opynosaHue, nporpaMmMHoe obecneyeHue U pacxogHbie MaTepUanbl:

KomnbloTep ¢ nporpamMmHbiM obecriedeHnem Releon Lite, undpoBoi gatymMk Temneparypbi
TEPMOMAapPHbIM, LITATUB C 3a’KMMOM; CIMPTOBKA, NPOOMPKa, Cyxoe roptoyee; ceeva.

Xop ypoka

dTtan ypoka 1. OpraHusauMoOHHbIN

MNpennonaraemasa npoaosKuTeNnbHoOCTb: 1—2 MUH.

MNeparornyeckan neaTenbHOCTb yuUTENS:

NpoBEPSET FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoKe, CO3AaET NOJOXKUTE Tb-
HbI 3MOLMOHAJIbHbIM HACTPOM Y 0ByYatoLLMXCA.

YuebHasn neatenbHOCTb 0byyaloLWmMxXCs:

3MOLMOHANbHO HACTPaMBAKOTCA Ha MPEACTOALLYIO y4ebHYo AeATeNbHOCTD.
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JT1an ypoka 2. AKTyanusauua sHaHUM

Mpeanonaraemas NPOAOC/IKUTENILHOCTL: 5 MUH.

Meparornyeckas oeATeNbHOCTb yuuTens:

Yuutens npoeoauT hpoHTanbHylo beceny; akTyanM3mMpyeT 3HaHWsA O npasunax paboTbl B Xu-
MUYecKon naboparopuu, o npuémax paboTbl CO LITATUBOM U CMIUPTOBKOMW, C AATYMKOM TeM-
neparypbi;

CO30aéT ansA obyyaloLmxca NpobaeMHyo CUTyaLuio; NOOYKAAEeT K BbICKa3blBaHUIO Npeasio-
YKeHWIM 0 cnocobe 1 cpeacTBax 4OCTUNKEHUS MOCTABIEHHOMN LiENN.

Paboma ¢ mepmuHamu u noHSIMusMU.

MoeToprTb 1 0606WUTL 3HAHMA yyalmxca 06 ycTponcTee U npuHumMne paboTbl naboparop-
HOTO LITaT1Ba M CMMPTOBKM, 3HAKOMCTBO C AATYMKOM Temrnepartypbl.

OnucaHue npobemHol cumyauuu.

[lns NnpuroToBneHUs Yas [Be XO3AWKW MNOCTABM/IM Ha ra30BYIO MJIUTY YaNHWUKU C OMHAKOBbIM
06bEMOM BOAbl. 3K/ ra30BYO ropesiky. Y nepBoi XO38WKW YaWHUK 3aKUMen Ha ABe MUHY-
Tbl paHblue, 4em y BTopoi. C yem 310 MOXKeT 6bITb CBA3aHO?

OTtMeuaeT, YTO MpaBuW/IbHbIA OTBET Ha 3TOT BOMPOC YYEHWKM MOJydHaT B XOf€ BbIMNOSHEHUS
npakTUyecKom paboTbl.

YuebHasn peatenbHoCTb 0byyatowmxcs:

OTBEYAlOT Ha BOMPOChI, BbICKA3bIBAIOT CBOM MPEANO/IOKEHMUS; CTPOAT rMNoTe3bl; Npeanaralot
Cnocobbl M CpeacTBa peLleHns y4ebHon 3agaum

dTan ypoka 3. BoinonHeHue npakTtuueckou paborbl

MNpennonaraemas NPOAO/IKUTENBHOCTb: 25 MUH.

Menarornyeckas OeaTesbHOCTb yuUTENA:

3HAaKOMMT YYEHWKOB C METOAMKOWM MpPOBefeHUs MpaKTMyeckon paborbl, 4aéT 3ajaHue, pac-
npenenser obopynosaHune 1 pasgaét MHCTPYKUMM Mo pabore.

YyebHasn peatenbHOCTb 0byyatoLwmxcs:

BbIMOMHAOT NabopartopHyto paboty; pabotas B napax( B rpynmnax) CTporo rno MHCTPYKLMH,
3aHOCAT pe3ynbTarbl paboTbl B TETpaau UK B cneuunasnbHble GnaHku (CM. Matepuansl Ans Ko-
NUpPOBaHUS)

dtan ypoka 4. KoHTponb ycBoeHus, 06cy>kaeHue AonyLWweHHbIX ownbok
U UX KOppeKuus

MNpennonaraemas NpPoAOMIKUTENBHOCTb: 7 MUH.

MNeparornyeckas [eaTeNbHOCTb yUUTENSA:

opraHuayeT obcy)kaeHve pesynbratoB paboTbl, KOPPEKUMIO BbIBOLOB MO paboTe; Ha ocHoBe
BbIBOJOB peLueHne npobnemMHoN cuTyaumu; obCcyKaeHWe OTBETOB Ha KOHTPO/bHbIE BOMPOCHI.
YuebHas peatenbHoCTb 0byyatowmxcs:

CPaBHMWBAIOT MOJyYEHHbIE JAHHbIE C Pe3ynbTataMu APYrMX YYaLWMXCSA UAK rPynn; Npyu Heob-
XOAMMOCTU KOPPEKTUPYIOT BbiBOAbI U OOPMAAIOT pe3ynbTarbl MpakTUyeckon paboTbl B Te-
TPaau WK Ha creumnanbHbiX 61aHKax; OTBEYAKOT Ha KOHTPOJSIbHbIE BOMPOCHI

JTtan ypoka 5. UHdopmauma o pomawHeM 3apaHuu U pednekcus

MNpennonaraemas NpoAoO/IKUTENBHOCTb: 6 MUH.
MNeparorvyeckas fesTeNbHOCTb yUUTENS:
nHOpPMUpPYET O AOMAaLLHEM 3aAaHUK, JAET KOMMEHTapPUI MO ero BbiNOSIHEHMIO;
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npeasaraeT 4ns 3anofIHeHUA aHKeTy ped/ieKCUM K YPOKY U npeasaraeT paccumTartb «MHaum-
BUAYasIbHbIA MHOEKC KayecTBa ypoKa»;

noaBoamT pedieKCUBHYIO CTaTUCTMKY YPOKa MO KOJIMYECTBY YYEHMKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHusA 5;

AEMOHCTPUPYET 3anucb nNpobieMbl U LENU ypoka, cnpalwunsaeT: «Kak Bbl gymaeTe, pelueHa
nn npobnema, focTurHyTa v uenb?» Ecnm npobnema He pelueHa v LeNib He OOCTUrHYyTa,
[AET 0bbACHEHME M Npefnaraet B AOMOJSIHEHUE K AOMALUHEMY 3a4aHUIO NogyMarb Hag, npu-
YMHaAMM TaKoro pesynbrara.

YyebHasa aeatenbHoCTb obyyatoLmxca:

3a4al0T YTOYHSAIOLWME BOMNPOCHI O BbINOJHEHUW AOMALLHErO 3a4aHWNAY;

paccuuTbiBaloT «MHAMBMAYaNbHBIM MHOEKC KavecTBa YpoKa;

onpenensioT cTerneHb COOTBETCTBUSA MOCTABMIEHHON LENU U pe3ynbTaToB AesATe/IbHOCTH; CTe-
neHb CBOEro MPOABUXKEHUSA K LieNH;

BbICKa3bIBAIOT OLLEHOYHbIE CY>KAEHWUA M COOTHOCAT pe3y/bTarbl CBOEN AeATENbHOCTU C LeSbio
ypoka.

Marepuansl Ana NnoAroToBKU K ypoKy

MHcTpyKuma K npakTMueckon pabore «M3yyeHne cTpoeHus nnameHm».

* 3anycTute Ha peructparope AaHHbIX nporpamMmHoe obecneyerune Releon Lite.

* [NoapkniounTte BbICOKOTEMMEPATYPHbIM AATYMK (TepMonapy) K peructparopy AaHHbIX (KOM-
nbtoTepy).

* 3aKkpenuTe JaTyMK B LUTATUBE TaK, 4TOObI €ro KOHYMK Kacancs UTUAA CMPTOBKM.

* 3anyctute usMepeHue Temnepatypbl knasuwen «llycks.

» 3axrute cnupTtoBKy. Korga nokasaHus ctabunusmpytotcs, 3anuiumnte 3HadeHue Temne-
patypbl Ha cxeMe nnamenu (puc. 8).

Puc. 8. Touku n3mepeHus TemnepaTypbl NJaMeHu

* [lepemelnanTe patymk Temneparypbl B C/lefyioline TOYKU NiaMeHU B COOTBETCTBUU C
yKasaHHoi cxemoM. [lns atoro ocnabnsite MydTy 1 nepeMeLtante eé (BMecTe C nankom
M LATYMKOM) B Hy)KHoe MecTto. Korga nokasaHus ctabuiusmpylotcsi, CHoBa 3aHoCHTe
3Ha4YeHWe TemMnepaTypbl B COOTBETCTBYIOLLLEN TOUKE HA CXEMY.

* TakuM cnocobom usmepbTe TEMMEPATYPY BO BCEX TOUKAX MIAMEHU, OTMEYEHHbIX Ha CXeMe.

lNoBTOpUTE AENCTBUA CO CBEYOW U CYXUM FOPIOYUM.

* O6bpamume BHumaHue! NMpun N3y4eHUU CTPOEHUSA NIAMEHU CYXOro rOPIOYEro UCMosb3yeT-
ca 1/4 yactb Tabnetku. Kycouek roproyero nomeLLatoT Ha KEpaMUHECKYHO MIUTKY.

* BHecute B nnams cnMpToBKM Ha NOMMUHYTLI NPOBUPKY. U3BnekuTe NpobupKy 13 niame-
HW U PacCMOTpUTE €€ NOBEPXHOCTb.

* [loBTOpPUTE ONBIT CO CBEYOM.
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KoHTposbHble BONpOCHI:
1. Kakoro ugeta Hanér Bbl 06Hapy»xuiu Ha npobupke?
2. Yto 3710 3a BewecTso?

MOMOLLDb YHYUTENIO

Marepuanbl gna KonMpoBaHUsA
Tabnuua pesynbratoe paborbi.

Pesynbratbl usmepeHuit U HabloAeHWIM 3a NIaMeHeM

TOUYKA \fpocm

Temneparypa Temnepartypa Temneparypa Y10 06paso-
Ne UcTouHuk okono ¢uTu- B CPeAHEHN B BEPXHEWN Basiocb Ha
: TENnaoThbl na (Kycouka yacTu nname- YacTtu naame- NOBEpPXHOCTH
roprouyero) HU HH npo6upkun?
1 CnupToBka
2 Ceeua
3 Cyxoe —
roptoyee
BbiBogpbi:

B BbiBOZax yKasaTb, KAKOW UCTOYHUK TEMIOTbl NPEeANoYTUTENIbHO UCMONb30BaTh B XMMMU-
yeckomn naboparopuu v noyemy.

AHKeTa Ans pacyéta UHAMBUAYaNbHOIO MHAEKCA KayecTBa ypokKa

Bbi6epuTe noaxopaime Bam yTBEpPXKAEHUA U NoACYUTaNTE cyMMy 6annos
Ne Y1BepxxaeHue 0 6annoe 1 6ann
1 Ha ypoke s pabotan He aKTUBHO aKTUBHO
2 Ceoeit paboToit Ha ypoke s He [OBOJEeH LOBOJIEH
3 | 3aypoksa ycTtan He ycTtan
4 Moe HacTpoeHnue CTasio Xy>xe cTaso nyywe
5 Martepuan ypoka mMHe 6bin He NoHATeH MOHSTEH
6 6ecrnoneseH nonesex
7 CKy4eH MHTepeceH
8 TpyZeH He TpyaeH
9 | Ces3b ypoKa c ApyrumMu Haykamu He 3amMeTHa 3aMeTHa

TeopeTuyeckoe noAcHeHue

[opeHre — CNOXHbIM NPOLEeCC, CONPOBOXAAIOLWMICA BblAENEHUEM SHEPTUU, KaK NPaBuo,
B BMAe Tenna u ceeta. Paznuyalotr romoreHHoe ropeHue (Hanpumep, npu paboTte rasoBou ro-
Pefiku), U reTeporeHHoe ropeHue (Hanpumep, ropeHne cnupTa M cyxoro roptoyero). B paccmo-
TPEHHbIX NpUMepax naams UMeeT CXogHoe cTpoeHue. B HEM MOXXHO BbIAENUTbL TPU YACTH.

1) BHYTpeHHMIM KOHYC TEMHOrO LBeTa (B C/lydae ra3oBOM ropesiku CUHEro LiBETA) C HU3KOM TeM-
neparypor ~ 300—500°C. 3pecb NpoucxoamuT UcnapeHre 1 pasoXeHUe roproYero BELLECTBa.
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2) CpenHuii BOCCTaHOBMTESIbHbIA KOHYC COCTOMT U3 CMECH BO34yXa U ropsALLEero rasa. 34ecb
nog enusiHuem 6onee ebicokor Temneparypbl, 1500— 1800 °C, npoayKTbl McnapeHus u pasno-
YKEHUSA rOploYMX BELLECTB aKTMBHO pearuvpyloT ¢ KucnopogoM. Ecnm vactb yrnepoga ocraércs
cBOOOAHOM, TO €ro MesbYanLLMe YacTULbl PacKanAlTCa U NPUAAIOT MJaMEHU APKOE CBEYEHHE.
Jta YacTb nnameHu b6orarta yrapHbiM razoMm CO — cunibHbIM BOCCTAaHOBUTENIEM, NO3TOMY €€ Ha-
3blBAOT BOCCTAHOBWUTENbHOM. TouKa Hanbonee BbICOKOW TemnepaTypbl HAXOAMUTCA Ha oCTpue
BOCCTAHOBMTE/IbHOIO KOHYca.

3) BHewHuit okncnuTenbHbIM KOHYC 0bpasyeT HeBUAUMYIO 0OO00UKY, OKpY)KatoLLyto nna-
M. 34eCb Mo BIUSHUMEM 3HAYMTENIbHOMO MPUTOKA KMC/IOPOAA BO3AyXa MPOMCXOAMT MOJIHOe
okucneHue roptoyero sewectea go CO, u H,O (npu ropeHnn cyxoro roproyero Ha OCHOBE ypo-
TponuHa Takxe obpasyetca N,). MNpu 3ToM ocTaércsa M3bbITOK KUCOPOAA, KOTOPbIN MPK BbICO-
KoM Temneparype o6s1afaeT BbICOKOM OKMC/IUTENIbHOW aKTMBHOCTbIO, MO3TOMY BHELUHAS 4YacTb
NAaMeHW Ha3blBAETCS OKUCUTENIbHOM.

Mpu ncnonb3oBaHuK NoandyBa BO3Ayxa MOXHO YBE/IMYMTb TEMMNEPATYPY NIaMeHu.

MeTtoguueckue KoMMeHTapuu

Mpu HanMuMK BpeMeHM MOXKHO HarpeTb NPOBUPKY B NiameHu cyxoro roptoyero. OHo paér
MeHee CBeTsALLee NIaMa No CPaBHEHUIO C NJaMeHeM cBeyu. Ho npoayKTbl ropeHust Cyxoro ro-
proyero pasnuyatotca. Hapsagy ¢ BogsHbIMKM napamu, YIeKUCbIM rasoM U caxken obpasyercs
asor.

3apaHus K YpOKy

KoHTposibHble BONpoCh!:

1. Kako# MCTOYHUK nnameHu 6bi1 UCnonb3oBaH?

2. Kakas yacTtb nnameHun camas ropsivas?

3. o KaKkol MakcMMasibHOM TeMnepaTtypbl yAaéTca nporpets Tepmonapy?

4. Y10 ropsiyee — LEHTP NAaMeHu Unu Kpana?

5. MoyeMy cnupToBKa ropuT NOYTHM BECLBETHLIM NaMeHeM, a cBeda — ceeTawmm? MoxHo
NN MCNONb30BaTh CBEYM B labopartopmm BMECTO CMIUPTOBOK?

6. Kakve npopyKTbl rOpeHUss OQUHAKOBBI Y CMIMPTOBKU U CBEYN?

7. 3a0aHue 013 nodzomoBku k MMA, BIIP

Mpwu HarpeBaHuu TBEPAbIX BELLECTB B Npobupke Heobxoanmo:

1) B3aTb NPOBGMPKY B PYKU M Harpeeartb Ty YacCTb, FAE JIEXUT BELLECTBO;

2) 3aKpenuTb NPOOMPKY B LUTATUBE W HArpeBaTb Ty YacTb, FOe NEXWUT BELLECTBO;

3) B3ATb NPOBUPKY B PYKM, NPOrpeTb BCIO NMPOBUPKY, a 3aTeM Ty YacTb, FOe JIEXMT Belle-
CTBO;

4) 3aKkpenuTb NPOBUPKY B LUTATMBE, NPOrpPeTb BCIO NPOOMPKY, a 3aTEM Ty YACTb, FOE JIEXKUT
BELLLECTBO.

Orteer: 4.

8. 3adaHue 0na pazBumus pyHKYUUOHANLHOU 2PAMOMHOCMU
B kHure Maiikna @apapes «Mctopusa ceeum» aBTOp OnucCbiBaeT
—_— OfbIT, KOTOPbIM OH AEMOHCTPUPOBAJT Ha CBOMX NeKuuax. B nnamsa
CBEYM OH MOMELLAn U3OrHYTYIO CTeKsAHHYO Tpyoky. OauH KoHew,
TPYOKM onycKasnca Heganeko ot UTUIIA, BTOPOW BbIBOAWIICA Ha He-
CKOJIbKO CAaHTUMETPOB OT NiiaMeHu. Yepes HEKOTOpoe BpeMs K KOH-
Uy TpybKM nogHocuamn ropsawyto nyduHy. Mosensanoch nnams, Koto-
- poe CyLeCcTBOBasio OTAENbHO OT niaMeHun ceedn. Kak MoxHO 06b-
ACHWUTb 3TO ABNeHue?
Orser:
B aToM yacTM nnameHu nponcxopgut ncnapeHune napaduHa. lNa-
pbl napadurHa Ha Bo3ayxe Npy NOAYKUraHWM 3aropatoTcs.
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Ypok 2. «Peakyus Helimpanusayuu»

DopMHpoBaHME Y ydalMXCA YMEHUIM TUTPOBAHUA ABMAETCA HEOOXOAMMbIM YC/IOBUMEM ANA
nposefeHnsa 60NbLUIMHCTBA UCCIe0BATEIbCKUX PabOT MO XUMUM.

Tun ypoka: u3ydyeHve HOBOro mMarepuana C 3/eMeHTaMu McciefoBaHus (KOMOUHUpPOBaH-
HbIW YPOK).

Llenb ypoka: cospatb ycnoeus ans u3ydeHuss U 060OLLEHNA (DU3NYECKMX U XMMUYECKUX
CBOWMCTB OCHOBaHWK, chopMMUpoBaTh Yy 0ByyaloLmMXCa No3HaBaTeNbHble YHUBEPCabHblE y4eb-
Hble feNCTBUSA.

MNpononKuTenbHOCTb YpOKa: OAuH akafeMUYecKui vac.

MnaHupyemble pesynbrathl:

[pedmemHeie:

* XapakTepu3oBaTb (hM3MYECKME U XMMUYECKNE CBOMCTBA OCHOBAHMM, MPOBOAMTbL OMbIThbI,

noaTeepXXaatoLme XmuMMyeckre CBOMCTBa OCHOBaHWI;

* MPUMEHATb OCHOBHbIE METOAbI NO3HAHMA: HabNoaeHWe, U3MEPEHUE, IKCMIEPUMEHT;

* nosib3oBarbca HopeTkon 1 gatumkom pH.

MemanpedmemHeole:

* nosHaBarte/ibHble: aHaM3MpoBaTb yCcnosusa 1M TpebosaHua 3agad, Bbibuparb, conocras-
NATb M 0BOCHOBbLIBATL CNOCOOLI pelleHrs 3aaa4; NPOBOAUTb HAbNOAEHUA M ONUCbIBATb
NPU3HAKKU U YCIIOBUA TEYEHWUSI XMMUYECKUX PeaKLWM, BbINOJIHATL 3KCNEePUMEHTbI, feNaTb
BbIBOAbI HA OCHOBE aHann3a HabsIlAEHUI 332 IKCMEPHUMEHTOM;

* perynAaTuMBHble: CTaBUTb y4yeOHble 3agayu, COCTaB/AATb MAaH MOC/efOBaTeIbHOCTU
LEeWCTBUI; OpraHM30BbIBaTb paboyee MECTO NpW BbIMOJHEHUM XMMUYECKOro 3KCne-
PUMEHTa;

* KOMMYHWKATMBHbIE: MOJIHO M TOYHO BbIpaykaTb CBOW MbIC/IM, apryMeHTMpOBaTb COOCTBEH-
HYIO TOYKY 3peHus, BCTynaTb W Moadepusartb auanor; addekTusHo paboTatb B nape
WK rpynne npy peLleHnn ydebHbix 3agad.

JluyHoCcmHel€e:

* OLleHMBaTb YPOBEHb YCBAMBAEMOro y4ebHOro marepuana, UCXOAA U3 COLMabHbIX U IMY-
HOCTHbIX LleHHOCTEW;

* cobntogarb npaeuna 6e3onacHoOro obpalLeHUs C XMMUYECKUMU BelecTBamm U obopy-
[LOBaHUEM, NPOSBNATb 3KONOMMYECKYIO KYNbTypY.

O6opynoBaHue, nporpaMMHoe obecnevyeHue U pacxoaHble MaTepuanbl

KomnbloTep; nporpamMmHoe obecnedenue Releon Lite; patumk pH; gatumk temneparypbi
MNaTMHOBBIN; JaTYMK AABNEHUSA; cTakaH xuMuueckuit Ha 150 mn; 6lopetka Ha 25—50 mn; mar-
HWUTHaA Mellasika; pe3nHoBas rpyLa; nunetka Ha 20 mMn; WTtatmMe ANA 371eKTPOAOB; LWTaTUB Na-
6opaTtopHbIi; Konba KpyrnoAoHHas; pe3vHoBas npobka C OTBepPCTUAMMU A1 AATYMKOB TeMmne-
patypbl U aaenenus; annapat Kunna vnv npubop KuplolwkuHa, 3apsxeHHbIW peareHTaMu ans
MONYYEeHUs YINEKUCSIOro rasa; AUCTUINMPOBAHHAsA Bopa; consaHaa kucnota, 0,1M pacteop;
0,1M pacteop ruapokcuaa Hatpus; 1%-Hbii pacTeBop heHondTanenHa; rmapoKCUa, HaTpus; co-
naHasa kucnorta (1:2); Kycoukn mpamopa.

Xop, ypoka

dTtan ypoka 1. OpraHusauMoOHHbIN

MNpennonaraemas NPoAO/IKUTENBHOCTb: 1—2 MUH.

MNeparorvyeckas feATeNbHOCTb yYUTENS:

MpoBEpPSET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoKe, CO3AaET NosoXKUTE Tb-
HbIA 3MOLMOHAJIbHbIN HACTPOM Yy 0ByHatoLLMXCA.

YuyebHas featenbHOCTb 0byyatoLwmxcs:

3MOLMOHANbHO HACTPAUBAKOTCA Ha NPEeACTOoALLYIO y4ebHYI0 AeaTeNbHOCTb
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dTan ypoka 2. AKkTyanusauusa u 0606weHue sHaHUM

Mpeanonaraemas npoaomKuTenbHocTb: 10 MUH.

Meparornyeckas oeATeNIbHOCTb yuuTens:

NPOBOAMT (hPOHTaNIbHYO Beceny; aKTyanM3MpyeT UMEIOLLMECS 3HAHUS;

CO34aET ANA 0byyaloLWMXCA NPOBIEMHYIO CUTyaLMIO; NOBYXKAAET K BbICKa3blBaHWIO NPeaso-
YKeHu o cnocobe v cpeacTeax AOCTUNKEHUSA NOCTAB/IEHHOW Lienu.

Paboma ¢ mepmuHamu u noHSIMusMU.

MoBTOpUTb M 06OBLLMTL 3HAHUSA YHALLMXCA O COCTaBe OCHOBAHWM, KnaccuduKaumu, dpusmnde-
CKMX CBOMCTBax, OTHOLUEHUM PACTBOPUMbIX OCHOBAHWM K MHAMKATOpaM, peakuuu obmeHa,
KMCNoTHOCTK pacTteopa — pH pacrteopa.

Mpennaraet BbicKasarb MHEHWUS O TOM, KaK MOXKHO MOJTy4YMTb M3 OCHOBaHMI conu. Mpu BO3HWKHO-
BEHWM 3aTPyAHEHWI NPUBOAMT NPUMEPbI CNOCOOOB nonyyeHus conen us kucnor. Coobluaet oby-
YaIOLLMMCSH, YTO PeaKLMs MeXKay OCHOBaHWEM M KMC/IOTOWM OTHOCKTCA K peakumsm obmeHa.
MpocuT 3anmcatb ypaBHEHWE peaKkumu MexXay rmapOKCUAOM HATPUSA M CONIAAHOW KMCIOTOM.
3apaét BoNpoC: Kak MOXHO OMPefenuTb, YTO B pe3y/bTare MPOTeKaHUs peakuuu LLenoydb
NMOSIHOCTbIO MpopearMpoBana ¢ KUC/IOTOW?

YyebHasa aeatenbHoCTb obyyatoLmxca:

OTBEYAIOT Ha BOMPOCHI, BbICKA3bIBAIOT CBOM MPEANOIOXKEHUS, NpeanaratoT U COrMacoBbIBaOT
C yuuTeNneM TeMy 1 Lefib YPOKa; NpeasiaratoT cnocobbl U CPpeacTBa AOCTUXEHUA LiENH.
BbickasbiBaloT cBoM npeanosnioxeHusa no cnocoby nonyyerus conei. Mcnonbsys aHanorum,
npeasaratoT MPOBECTU PeaKLMIo MeXKay OCHOBAHUEM U KUC/IOTOM.

3anucblBaloT ypaBHEHWE peakLMmn MeXay KUC/IOTOM U OCHOBaHWEM.

MpeanonaraloT, 4TO OKOHYAHWE PeaKLUMU MOXKHO OMpenenuTb C NMOMOLLBIO UHAMKATOPOB U
aartumka pH

JTtan ypoka 3. [lpumeHeHne 3HAaHU B HOBOW CUTYyaLLMU

MNpennonaraemas nponomxkutenbHocTb: 20 MUH.

Meparorvyeckas fesTeNbHOCTb YUUTENS:

1. CoobuiaeT yyalmmcs, 4TO peakumus Mexay KUCIOTOM U OCHOBAHUEM Ha3blBAeTCs peak-
LUMen HerlTpanusaumu.

lNpepnaraet npoBecTu peakuuio HeMTpanusauuMu B NpPUCYTCTBUM Aatyuvka pH v pactBopa
uHOMKatopa — deHondTanenHa.

HanomuHaet yueHnkam npaeuna obpalleHuns ¢ KUCI0TaMK 1 LWeNoYaMu, a TakKe paboTbl ¢
anekTponpubopamu, pasgaét obopyaoBaHue U MHCTPYKLMIO Mo pabore.

Cnepumr 3a BbinonHeHWeM paboTtbl. [pn HEOBXOAMMOCTH OKa3blBAET MOMOLL 0OyYaeMbiM.
2. Ob6cyxpatoT pesynbratbl paboTbl, COBMECTHO C y4eHWKaMK hOPMYMPYIOT BbIBOAbI.

3. Coobuiaer, 4To CyLecTByeT ewé oanH cnocob Nony4yeHns conen u3 pacTBOPUMBbIX B BO-
[ile OCHOBaHWMM — B3aMMOLEWCTBME LLENOYeNn C KMCNOTHbIMK okcuaamu. [lemoHcTpupyet
onbIT «TennoBoi acheKT peakummn rmapoKcuaa HaTpus C YreKUC/IbIM ra3oms.

4. TpocuT yyalmxcs ykasaTtb NpU3HaKM peakLmu 1 3anucaTb ypaBHEHWE peakLum, 3aHeCTu
pesynbTarbl HabnloaeHWH B Tabnuuy 1 caenartb BbiBOAb.

YuebHas pestenbHOCTL 0byyarowmxcs:

1. BbinonHsiot naboparopHyto paboty, paboras B napax; ohopMasiOT pesysnbratbl U3Me-
PEeHWI B TeTPaaAX, 3aHOCA AaHHble B Tabnuuy.

2. O6cyxpatoT pesynbratbl paboTbl, hOPMYMPYIOT BbIBOAbI.

3. Habniogatot 3a BbinosHeHUeM onbiTa.
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4. Yka3sbiBatoT NPU3HaKN peakuunun: BblaenieHne TensioTbl, NOMoweHne rasa (yMeHbLIJeHMe
haB/leHNA B COCWJ,E), BblgesieHne napos BOAbl. 3anucbiBaioT YpaBHeHWE peaKunu, 3anoHA-
oT Ta6m4u,y n d)opMynMpytOT BblBOAbl O NPU3HaKaX NPOTEKaHUA ﬂaHHOVI peaKunm

dtan ypoka 4. KoHTponb yceoeHus, 06cy>kaeHue A0NyLWEeHHbIX OWNOOK
U UX KOPPEeKLUA

lNpennonaraemas Npoao/IKUTENBHOCTb: 7 MUH.

MNeparornyeckas [eATeNbHOCTb yYUTENSA:

opraHu3syet obcyxaeHne pe3ynbTaToB OMbITOB M COBMECTHO C yYaluMucsa (opMyInpyeT Bbl-
BOObl O XMMMYECKUX CBOMCTBAX OCHOBAHUM.

lNpennaraet oTBETUTb HA KOHTPOJIbHbIE BOMPOCHI U TECTHI.

YuebHas peatenbHoCTb 0byyatowmxcs:

NMPUHUMAIOT yyacTue B 06CY>KAEHUU pe3ynbTaToB U hOPMYIMPOBKE OOLLMX BbIBOAOB, 3aHO-
cAaT BbiBOAbI B TeTpaan. OTBeyatoT Ha BONpPOChI M TeCTbI

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pednekcus

Mpeanonaraemas NPOAOC/IKUTENBHOCTb: 6—7 MUH.

Menarornyeckas OeaTenbHOCTb y4UTENA:

MH(OPMUPYET O JOMALLHEM 3aAaHWKU, AAET KOMMEHTAPUIA MO €ro BbIMOSIHEHMIO;
npeasiaraeT 3anosiHUTb aHKeTy ped/ieKCUK K YPOKY W npeanaraet paccuutatb «MHaneunay-
anbHbIM MHIOEKC KayecTBa ypoKay;

NnoABOANT PedIEKCUMBHYIO CTAaTUCTUKY YPOKa MO KOJIMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3HayeHus 5;

YyebHasa aeatenbHoCcTb obyyaroLmxca:

3a/at0T YTOUYHAIOLLME BOMPOCHI O BbINOJHEHWM AOMALLIHErO 3aAaHus;

paccunTbiBaloT «MHAMBMAYANbHBIM MHOEKC KauyecTBa ypoKax;

onpeaensioT CTeNneHb COOTBETCTBUA NOCTAB/IEHHOW LIENIU U pe3y/bTaToB AeATENbHOCTH; CTe-
NeHb CBOEro NPOABWXXEHUA K LieSu;

BbICKa3blBAIOT OLEHOYHbIE CYX[IEHUA U COOTHOCAT pe3y/bTaTbl CBOEN AeATENbHOCTU C Le-
NblO ypoKa

Marepuanbl ANA NOAFOTOBKU K YPOKY
1. UHcTpykuma k nabopatopHoit pabote «Peakuus
HenTpanusaumm».

* [lpn NoMoLLM Pe3NHOBOM rPYLLM HAMOJIHUTE NMUMETKY
0,1 M pacTtBopoMm rugpokcuaa Hatpus.

* B crakaH nepeneiite oTMepeHHbIM 0ObEM pacTBopa
wenouu (10 mn).

» [obasbre B cTakaH 20 M/ AUCTUANMPOBAHHOMW BOAbI.

* OCTOpPOXXHO OMyCTUTE B CTaKaH MarHUTHbIM SKOPb.
MomectTe cTakaH Ha pabouylo NOBEPXHOCTb Mar-
HUTHOM Melwanku. BknounTte Mewanky U oCTOpoX-
HO, 4TODbI He pa3buTb 3NeKTpoa, ONyCTUTE ero B CTa-
KaH Cc pacTtBopoM wwenouu ( puc. 9).

[\\]

4]

Puc. 9. YctaHOBKa A1 KUCNIOTHO-OCHOBHOMO TUTPOBAHUSA:
1 — GlopeTKa; 2 — WTatMB A/1a 3aKpenneHus aariunka pH;
3 — partuuk pH; 4 — aKopb MarHUTHOW MeLLanKu;

5 — MarHuTHas meluasnka

e

W
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* 3akpenuTe 31eKTpop B WUTaTUBE. AKOPb MeLlask1 He JOMKEH KacaTbCs 3NEKTPoaa.
* HauyHute 3anucb M3MepeHuit, DOXKAWUTECH, MOKA NOKa3aHWA 31eKTpoda CTaHyT cTabusb-
HbIMW.
* [lpubasbTe K pacteopy 2—3 Kaniu pacteopa dheHondranenHa.
* [MpunueaiTe ¢ oamMHakoBom ckopocTbio 0,1 M pacTeop xnopoBofopofa B CTakaH ¢ pac-
TBOPOM LLESIOYM.
O6bpamume BHuMaHue, 4TO NPU NPUBIUKEHUM TOUKM HelTpanusaumu (korga byaet npunu-
TO nNpumepHo 9,5 Mn pacTBopa KMCIOTbl) pacTBop KUCIOTbl AobaensaiTe no kannam. B momeHT
obecLBeuMBaHnA OKpacku deHondTanemHa JOCTUraeTca Touka HenTpanusauun. pH pacteopa
B 3TOW TOYKe paBeH 7.
* [Npuneiite ewwé HECKONBKO M1 pacTBOpa KUC/IOTbI B CTaKaH. 3aHecuTe noJslydeHHble AaH-
Hble B Tabnuuy. Caenaite BbiBOAbI MO pe3ynbratam paboTbl.
Bbisogpbi:
YKazarb, Kak MOXHO OnpenennTb TOUKY 3KBUBANIEHTHOCTH (KOraa LLienioyb NOJIHOCTbIO BCTY-
nuna B peaKkLmio C KUCIIOTOM).
2. UHCTPYKUMSA K BbIMNOSHEHWUIO AEMOHCTPALMOHHOIO onbiTa «TennoBor 3(deKT peakumm
rMAPOKCUAA HATPUA C YITIEKUC/IBIM ra30oM»:
* KpyrnogoHHyto kKonby 3anonHuTe yrnekucbiM ra3om u3 annapara Kunna wnu npubopa
KuptowkuHa. MonHoTy 3anonHeHns NpOKOHTPONUPYUTE NPWU NOMOLLM FOPSLLEN JTYUUHBI.
* B HanonHeHHyto razom Konby GbICTPO HacbinbTe NOPOLLOK MMAPOKCHAA HATpUa (Ha Kon-
6y émkoctbto 0,5 n cnegyet B3atb okono 10 r NaOH) u repmetnyHo 3akpoite npobkon
C AaTyMKaMKM TeMnepatypbl U JaBNeHUS.
* Haunute namepeHus v HabnoganTe, Kak B TeyeHne 2—3 MUHYT U3MEHAIOTCA 3HAYeHUs
Temneparypsbl 1 AaeneHus (unm obbéma) B konbe-peakrtope.

NMOMOLLb YHYHUTENIO

Marepuanbl AnAa KONUPOBaHUA
Tabnuua pesynbratos paborbi
Pesynbratbl usmepeHnuit /HabnogeHunii nabopatopHomn paboTbl
«Peakuus Hevitpanusauumn»

PactBop nocne
nobasneHus
M36bITKA KUCNOTbI

UcxopHbiit pac- PacTtBop B TO4Yke
TBOP LWEI04HU 3KBUBAJIEHTHOCTH

3HaueHue

3HayeHue pH

LieeT cheHoNndTanenHa

Pesynbratbl HabntoaeHWM 4EMOHCTPALMOHHOIO OMbiTa
«TennoBow achheKT peakumnm ruapoKcHMaa HaTpUs C YINEKUCbIM ra3om»
Pe3synbratbl HabnoaeHui

Moka3zatenu HauyanbHble nokazaHus KoHeuHble noka3zaHus

Jaenexue

Temneparypa

AHkeTa anAa pac'-léTa ((MH,EI,VIBVILI,yaJ'IbHOI'O MHOEKCa KadyeCTBa YPOKa» (anBe,u,eHa B Onu-
CaHWK YPOKa «I/Iayqume CTPOEHHNA MN1IaMEHN».
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TeopeTuueckoe nosicHeHue

1. K nabopatopHoit pabote «Peakuus HenTpanusaumm».

Mpu nobaBneHWn K pacTBopy Liesioyn pacteopa Kucnotel pH 6yaet cHuxarbca. Mpu pas-
HOMepPHOM [00aBfieHUM pacTBopa MOXHO A0OUTbCA Xopollero rpaduyeckoro M3obpaykeHus
KPWBOWM TUTPOBaHMA CUIbHOMO OCHOBaHWUA CU/IbHOW KucioTon. Ha rpadmke Gyaet BuaeH cka-
4oK TUTpOBaHUs, Koraa pH pacTteopa 3a kopoTkoe BpeMs (npu nobasneHnm HebobLIOro Kou-
4ecTBa KWUC/OTbl) U3MEHAETCS 3HAYUTESIBHO.

Mpu Hannumm y umndposor nabopatopmu yHKLUM BBEAEHWUSA OTAE/bHbIX TOYEK MOXKHO MpU-
6aBnATb B CTaKaH NOpPLMKU COMAHOW KUCIOTbl onpeaenéHHoro obbéma u onpeaenats pH nony-
YeHHOro pacTeopa.

2. K neMoHcTpaunoHHOMY onbiTy « TennoBow achdeKT peakumm ruipoKcuaa HaTpus C yrne-
KUCJIbIM ra3oMm».

[aHHbIM onbIT HAMNAAHO AEMOHCTPUPYET XMMUYECKUE CBOMCTBA LLLeIOYEN U KUCIIOTHbIX OK-
cugos. [1na ero npoeeaeHUs pekoMeHayeTcs 6patb Konby Takoro pasmepa, 4tobbl AaTunK Tem-
nepaTypbl, NPOXOAA Yepe3 pe3nHOBYI0 MPobKy, Kacancs nopoluKka ruapokcuaa Hatpus. Ona
COKpALLLEHUs BPEMEHWU NPOBEAEHUS OMbITa JyyLle UCMONb30BaTh HE TPaHy/bl TMAPOKCUAA Ha-
TpUs, a NOPOLLOK, T.e. HEOOXOAMMO NPeaBapPUTESIbHO PACTEPETDL LLENOYb B CTYIKE.

Mpu nposefseHMK onbiTa Ha CTEHKax KOnbbl KOHAEHCUpYeTCA Boda, KoTopas obpasyetcs
COMMACHO YPaBHEHUIO PeaKLUu:

2NaOH + C02 = N32CO3 + Hzo + Q

MeToauueckue KOMMeHTapuu

[ns dopmMupoBaHMa ymMeHUA NPOBOAWUTL TUTPOBAHUE PEKOMEHAYEeTCA MPOBECTU OMbIT He-
CKONbKO pas. [lepBoe TUTpoBaHUe ABNAeTCS NpUKMAOYHbIM. OHO No3BONSAET onpenenuUTb Npu-
MepHbI 0OBEM KUCNOTbI, HEOBXOAMMOW A1 AOCTUIKEHMSA TOYKU IKBUBASIEHTHOCTH.

Mpu BTOPOM TUTPOBAHMKU MPU MPUBAUKEHUM K TOUYKE IKBMBASIEHTHOCTU PACTBOP KUC/IOTbI
npubaBnsaeTca no Kannam, 4OXKMAAACh OTK/IMKA aaryvka pH.

O6pamume BHumaHue! B 1eMOHCTPaLMOHHOM OMbITE HEsb3A UCMOJIb30BaTb MNIOCKOAOHHbIE
M KOHUYecKue Konbbi!

3apaHusa K ypoKy

1. 3adaHue Ha pazBumue pyHKYUOHANBHOU 2PAMOMHOCMU

KucnoTHocTb enyaka — nokasaTtesnb, KOTOpbIA XapaKTepusyeT cofeprkaHue KUCNOTbl B
)KenyaouyHoMm coke. YKenynouHblii COK, B COCTaBe KOTOPOro ecTb CosifiHas KUcnorta, obsasareneH
ANs MpoLeccoB nuuwiesapeHus. HapyueHve obMeHa BeLLECTB, a TaKKe BO3LEUCTBUE MHbIX
(hakTOpOB MOXET NPUBECTU K MOBbILLEHHON KMCIOTHOCTH »KeNyLo4YHOro coka. B atom cnyyae
BpayM HasHayaloT aHTauugHble npenapatbl, Hanpumep «Anbmarenb». B cocTtae npenaparta
BXOAAT r'MAPOKCUL, aJIIOMUHUSA U TMAPOKCUA MarHus. Kakyro posib MrpatoT 3T BelecTBa B CHU-
YKEHUU KMCIIOTHOCTU >KeNyfo4YHOro coka?

PeweHue:

[MapoKcua antoMUHUA U TMOPOKCUL, MarHua BCTYNAlOT B PeaKUMIO C COJISHOM KUCNOTOM,
NPOUCXOAMT peaKkuma HenTpanusauuu. MMapokcua antoMUHUA U TMAPOKCUA, MarHUA HEUTpaIu-
3YIOT COMIAHYIO KMCNOTY.

2. 3adaHue 0ns nod2omoBku k MA, Bl1P

C KaKMMKM 13 NepedncieHHbIX HUXKe BELLECTB pearpyet pacTBOp rMAPOKCUA, Kasus:

1) dbocchopHas kucnorta;

2) ruppoKCHA, HaTpUs;

3) cepHUWCTbIN ras;

4) ruapoKcUa MarHus;

5) okcup meam (I1).

Ortser: 1, 3.
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2) YcTtaHoBUTE coOTBETCTBUE Mexay UCXoaHbiIMU BeLeCTBaMU U NMPOAYKTaMU peaKLUUK.

NMCXOAHbIE BELLLECTBA MPOAYKTbI PEAKUWH
A) H,S0, + KOH 1) NaNO; + H,0
5) NaOH + HNO, 2) Na,S0; + H,0
B) NaOH + H,SO, 3) K,S0, + H,0
4) Nazs + Hzo

A|b|B

Otget: 3, 1, 2.

3) MNMpun3HakaMu npoTekaHus peakuun mexay rugpokcugom meau () u cepHow kucnoton
ABNAIOTCS:

1) pacTBOpeHue ocajKa;

2) nosBneHve ocagKa;

3) obpazoBaHue HGecLBETHOrO PacTBopa;

4) obpasoBaH1e OKpaLLeHHOro pacTeopa;

5) BbigeneHue rasza.

OtserT: 1, 4.

KoHTponbHble Bonpoch!:

1. O6bACHWTE, KaK U NoYeMy M3MeHsAeTCs 3HavyeHne pH pacTBopa npu TUTPOBaHUM CUbHO-
rO OCHOBAHUSA CUJIBHOM KUC/TOTOM.

2. MoxkHOo N1 Ucnonb3oBaTb BMecTo heHondTanenHa pacteop MeTunopaHxa?

3. lMepeuncnute Knaccobl BelLecTs, C KOTOPbIMU pearupytoT HEPaAcTBOPHMMble B BOJE OCHO-
BaHUA W wenouu. lpueegute npumepsbl. HazoBuTe NpU3HaKK peaKkuui.

Tembl npoekmHeix u uccnedoBamenibckux pabom

1. OnpepeneHue copepkaHns ackopbOUHOBOW KMCNOTbI B JIEKAPCTBEHHbIX Mpenaparax.

2. OnpepeneHve KMCNOTHOCTM (DPYKTOBbLIX COKOB.

3. OnpeneneHve KUCNOTHOCTU Kedupa U APYrUX MONTOYHbIX NPOLYKTOB.

4. CpaBHuTeNIbHasA XapaKTepPUCTUKA KUCIOTHOCTU AGNOYHOro 1 CTOSIOBOMO YKCyca.

5. OnpepeneHue copepyXaHus KUCNOTbI B IMMOHE.

9 knacc

Ypok 3. «Teopusa 3nekmponumuyeckol ouccoyuayuu.
dnekmposiumel U He31IeKMPOJIUMbI»

CesizaHa cO 3HAaKOMCTBOM OOydyaeMblXx C MeTofamu HayyHoro (y4ebHOro) uccremoBaHus.
Mpu BbiNnoMHEHUM paboTbl yyalMecs MosyvaloT 3KCNepUMeHTaslbHble JaHHble (haKTUHecKui
Martepuan), KOTopble BO3MOXHO KNacCUgUUMpPOBaTh. 3aTeM NMPOBOAAT TEOPETUHECKUIA aHANU3,
B pe3y/ibTate KOTOPOro 06OCHOBLIBAETCA pa3fefieHUe BELLLECTB He TO/IbKO Ha OCHOBE 3KCnepu-
MeHTanbHbIX (PaKTOB, HO M Ha OCHOBaHMK CTPOEHUA BellecTBa. Ha nocnenyroumx ypokax ydya-
wuecs 6yayT 3HAKOMUTLCSA C JaNbHEWLLIMMM 3Tanamm UCCNefoBaHus.

Tun ypoka: ypok-uccnegosaHve (3KCnepMmMeHTanbHOE U3yYeHWe HOBOro Marepuana).

Llenb ypoka: co3gatb yc/iioBus AN onpeneneHus npuHagneXxHoCcTU BewecTs, CMecen Be-
LLECTB M PACTBOPOB BELLECTB K 3/1EKTPOSIMTAM U HE3NEeKTponuTam, copmMuposatb y obyyato-
LLMXCA MO3HaBaTesIbHble YHUBepCasibHble y4ebHble AeNCTBUS.

MpoaoMKUTENBHOCTbL YPOKA: OAMH aKafeMUYeCKni Yac.
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MnaHvpyemble pe3ynbratbl:
[pedmemHesie:
* PacKpbITb MOJIOXEHUSA TEOPUWU INTEKTPOSIMTUHECKOW AMCCOUMALMM (pacnan BELLEeCTB Ha
MOHbI NPWU PACTBOPEHWUM WM pacniaBieHUM, KAaTUOHbI U AHUOHDI);
* XapaKTepu3oBaTb BELLECTBA MO COCTaBYy, CTPOEHWIO U CBOWCTBAM, yCTaHaB/MBaTb Npw-
YMHHO-CNIeACTBEHHbIE CBA3W MeXAY AaHHbIMU XapaKTEPUCTUKAMM BELLECTBA;
* cobniogarb npaeuna 6ezonacHoi paboTbl NpuU NPOBEAEHUM OMbITOB, MNOJb30BATLCA fla-
H6opartopHbIM 060pYyAOBaHWEM U MOCYAON.
MemanpeomemHesie:
* no3HaBartesibHble: CO3AaBaTbh (COBMECTHO C y4YWuTeNieM) afropuUTM LeATeNbHOCTU NpU pe-
LWeHnM NpobiieM NOMCKOBOIO XapaKTepa; yMeTb OpraHM30BbIBaTb MCCefoBaHUE C Le-
NblO MPOBEPKM MMMNOTE3; YMETh Ae/laTb YMO3aK/IIOUEHUA U BbIBOAbI;
* perynsiTMBHbIE: KOHTPOJIMPOBATb U OLEHUBATb pPe3y/bTaTbl AEATENIbHOCTU, BHOCUTb KOp-
PEKTMBbI B UX BbINOJIHEHUE;
* KOMMYHWKATMBHbIE: MOJIHO U TOYHO BbIpaXkaTb CBOW MbIC/IM, apryMeHTUpoBaTb COHCTBEH-
HYIO TOYKY 3peHus, BCTynaTb W nopadepusartb auanor; addekTusHo paboTartb B nape
WK rpynne npu pelieHnn yyebHbix 3agau.
JludHocmHele:
* pas3BWBaTb NPaKTUYECKUE YMEHUS, CBA3AHHbIE C U3YYEHUEM OCHOBHbIX MOIOXKEHUI TEO-
pWKM 3NEKTPONIUTUYECKOMN AMCCOLMALIUM;
* NPOABNATb MO3HABATE/IbHbIM UHTEPEC, HANPaBEHHbIM Ha U3YyYEeHUE OCHOBHbIX MOJIOXKE-
HWI TEOPUW INEKTPOSIMTUYECKOMW AUCCOLMALNM.
O6opynoBaHue, nporpaMMHoOe obecnevyeHUe U pacxogHble MaTepuanbl
KomnbtoTep, nporpammHoe obecnedenue Releon Lite, umcbpoBOi AaTYMK 3NEKTPONPOBOA-
HOCTH, cTakaHbl Ha 50 MN; CTeKNAHHAA Nanoyka; NPOMbIBANKA; Wnatenb — 2 WT., AUCTUIIN-
poBaHHas Boaa; no 20 Ma aTMnosoro cnupta; 5%-Horo pacTeopa caxaposbl; pacTBopa cnupra
(1:1); 5%-Horo pacteopa xnopuaa Hatpusa; 5%-Horo pacteopa xnoposogopoaa; 5%-Horo
pacTeopa rMapoKcMaa Hatpus, noBapeHHas conb (TBEpaas), caxap (TBEpabii).
Xop, ypoka

JTtan ypoka 1. OpraHusauUOHHbIN

MNpennonaraemasa npofosKuMTeNbHOCTb: 1—2 MUH.

MNeparornyeckan neaTenbHOCTb yuUTENS:

NpOBEPSIET FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha YpoKe, CO3AaET NOOXKUTE Tb-
HbIA 3MOLMOHAsIbHbIM HACTPOM y 0ByYatoLLMXCS.

YuebHasn peatenbHoCTb 0byyatowmxcs:

3MOLMOHANbHO HACTPaUBAKOTCA Ha MPEeACTOALLYIO y4ebHYI0 AeATeNbHOCTb

dTan ypoka 2. AKkTyanusauusa u 0606weHue sHaHUM

MNpeanonaraemas npogomkutensHocTb: 10 MUH.

MNeparorvyeckas feATeNbHOCTb yYUTENS:

NpoBOAMT (hPOHTaNbHYIO Becenly; aKTyanM3vpyeT MMeloLMUecs 3HaHus, noMmoraeT obobue-
HWIO 3HaHWIM O pacTBOpax;

CO30aéT ansA obyyaloLmxca NpobaeMHy0 CUTyaLumio; NOOYKAAET K BbICKAa3blBaAHUIO NpeaJio-
YKEHWI 0 cnocobe 1 cpeacTBax 4OCTUNKEHUS MOCTABIEHHOMN LiENn.

Paboma ¢ mepmuHamu u noHSIMusMU.

MoBTOPUTL M 0OOBLLMTL 3HAHUA YYaLLMXCA O PacTBOPax, pacTBOPSEMOM BeLLecTBe M pac-
TBOpPUTENE; O TUNAX KPUCTA/IMYECKUX PELLETOK — MOJIEKY/IAPHOMN, MOHHOW; BUAAX XUMUYE-
CKOM CBA3WM — WOHHOM, KOBANEHTHOM NONIAPHOM, KOBANIEHTHOW HENONAPHOM
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OnucaHue npobemHol cumyauuu.

O6uien3BecTHO, YTO PacTBOPbI BELLECTB B BOAE MMEIOT Oosiee BbICOKYIO TemMneparypy Kurne-
HMA 1 Bonee HU3KYIO TeMneparypy 3aMep3aHus Mo CPaBHEHMUIO C YMCTONW BodoM. M3BecTHO,
YTO Temnepartypa 3amMep3aHus pacTBOpPa 3aBUCUT OT KOHLEHTPALMKU PACcTBOPEHHOMO Belle-
ctBa. Ecnu B 1 kr Bogbl pactBopuTh 1 MOMb BeLLecTBa, HaNpUMep MIOKO3bl, TO TeMneparypa
3amep3aHua 3Toro pacteopa noHusutcs Ha 1,86. To ectb pacteop OyaeTt 3ameps3artb Npu
—1,86. MNoHmxKeHMe TeMnepaTypbl Ha TaKYIO e BE/IMYMHY MOXHO Habnoaath Npu pacTeo-
peHun 1 monb rmuuepuHa, 1 Monb atunoeoro cnvpTa B 1 Kr BoApl.

OpHako ecnu B 1 Kr (nuTpe) Boabl pactBopuTb 1 MONIb XNopKUaa HaTpus, TO TeMneparypa 3a-
Mep3aHuAa pactBopa ctaHeT Huxke —1,86. A TeMnepartypa 3amep3aHus pacTBopa, COCTOSALLE-
ro u3 1 kr Bogpl M 1 Monb xnopuaa bapus, elle HWKe TeMNepaTtypbl 3amMep3aHus pacTeopa
xnopuaa Hatpus. Kak 06bAcHUTb 3Tv ABneHna?

YyebHasn peatenbHOCTb 0OyyatoLwmxcs:

OtBeyaloT Ha BONPOCHI, BbICKa3biBalOT CBOW NPEeAnoIOXeHUs, npeanaraioT U CorNlacoBbiBa-
IOT C yYUTENIEM TEMY U Lie/Ib YPOKa; 06Cy>KAaloT Crnocobbl U CpecTBa AOCTUMKEHUSA LEN.
lMpednonazaemoe ob6vscHeHuUe npobiemMHOU cumyauuu.

Ecnu pacteop 3amep3aet npu 6onee HU3KOM TemMnepaType, TO KOHLUEHTPALMs BewwecTsa no-
BbllwaeTcs. MNoBbleHe KOHUEHTPALUK BELLECTBA NPOUCXOAMT 3a CYET 0Opa3oBaHUA HOBbIX
YyacTuL, — MOHOB. [pKn 3TOM KOHUEHTpauUMs YacTul, B pacTBope nosbiwaetcs. [pyrue eewe-
CTBa He pacnajaloTCsi Ha MOHbI, KOHLEHTPaUMs BeLLeCTBa OCTAeTCs NMOCTOSHHOM, NO3TOMY
TeMneparypa 3amep3aHus 3TUX pacTBOpoB ByaeT oAMHaKoBa.

Cnocob peweHus.

MNoHbl — 3apsixkeHHble YacTuubl. PactBop, cogepkaluuii MoHbl, ByaeT NpOBOAUTL 3NeKTpUYe-
CKuI TOK. PacTBOpbI, coaepyKalune MosieKysbl, He 31eKTPONPOBOAHbI

JTtan ypoka 3. [lpumeHeHMe 3HaAHUA B HOBOW CUTYyaLLUU

lNpennonaraemasn npofonKuTenbHoCTb: 17 MUH.

MNepnarormyeckas [eaTeNbHOCTb yUUTENSA:

1. YuynuTenb 3HAaKOMWUT YYEHUKOB C METOAMKOM NPOBEAEeHWUS UCCNefoBaHUsA, NAET 3ajaHue,
pa3faér obopyaoBaHue M MHCTPYKUMIO no pabote, obpaliaeT BHUMaHWe Ha 0COBEHHOCTH
paboTbl C AAaTYMKOM 3/IEKTPONPOBOAHOCTH.

2. [Mocne npoeeaeHUs 3KCnepuMeHTanbHOM YacTi 0BCYXKAAOTCA BONPOCHI O TUMNax KpUcTas-
JIMYECKUX PELLETOK U BUAX CBA3M B NIEKTPOSIUTAX U HEINEKTPOIUTaX.

3. Opranu3syet obcyxaeHue Bonpoca, NoYeMy BELLECTBA C MOHHbIM TUMOM CBA3M (a Takxke
KOBaJIEHTHbIM MONSAPHBLIM) NPOBOAAT NIEKTPUYECKUIA TOK.

4. ObbsacHsaeT npouecc obpa3oBaHUs MOHOB Npu pacteope. [laér onpepeneHns TepMUHOB
«KaTMOH» U «aHnoH». ObpallaeT BHUMaHWe Ha obpasoBaHWe MOHOB MPU Pacn/iaBieHUn Be-
LLLECTB C MOHHbIM TUMOM CBSA3M.

5. 3apaéT Bonpocsi:

Kakune noHbl obpasytotca npu pacTBOpEHUM Xopuaa HaTpus u xnopuaa bapus B pactsope?
CKONbKO MOJIb KAaTMOHOB HATPUS M AHWMOHOB X/lopa obpasyeTcs NMpu PacTBOPEHUM B BOAE
1 Monb xnopuaa HaTpua?

Bozepaluaercs K onucaHuio NnpobieMHONM CUTyaLUMm, MPOCUT OOBACHUTb SBIEHUS.

6. lNMpepnaraet BbINONAHWUTL 334aHUA.

YyebHasn peatenbHOCTb 0byyatowmxcs:

1. YueHWKM BLINONHAIOT 3KCMepUMEHTaNIbHYO paboTy; 3aHOCAT pesynbTaTbhl M3MEepPeHW B
Tabnuubl.
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2. OnpenensaoT TUN KPUCTANIMYECKUX PELLETOK U BUL, XMMUYECKOMN CBSA3U B 3NIEKTPOSUTAX U
He3sieKTponuTax.

3. B xone obcykaeHWsa Bonpoca NpUXOAAT K BbIBOAY, YTO 3/1EKTPOSIUTLI MPOBOAAT 3NIEKTPU-
YECKMI TOK 3a CYET 3apsHKEHHbIX YAacTUL, — WOHOB.

4. N306pakatoT B TETpafAX CXeMy 06pa3oBaHWsA MOHOB, 3aMWCbIBAOT ONpPeaeneHUs.

5. OtBevatoT Ha Bonpochl yuntens. O6bACHAIOT NPob6aeMHy0 CUTyaLMIo.

6. BoinonHAOT 3apaHus yuutens

Jtan ypoka 4. KoHTponb ycBoeHus, 06cyxaeHne AonyLweHHbIX
OWUOBOK U X KOpPEKLUUA

MNpepnonaraemas npogomkutenbHocTb: 10 MUH.

MNeparornyeckas oeaTeNnbHOCTb YYUTENS:

opraHu3yeT obCcyxaeHue pe3ynbTaToB UCCNeaoBaHUsA, HABOAALLMMI BOMPOCaMuU NomMoraert
BbISIBUTb NPUYUHHO-CNIEACTBEHHbIE CBSA3M MEXIY XapaKTePOM XMMUYECKOW CBSI3U B Belle-
CTBE U NPUHALANEKHOCTU BELLLECTBA K 3/IEKTPOJIMTAM UIM HEINEKTPOUTAM.

YuebHas peatenbHOCTb 0ByYaloLWMXCA:

LEeNatoT BblBOAbI U 0DOPMAAIOT NabopaTtopHoe UCCieaoBaHWe B TETPaaAX

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pedrekcus

MNpennonaraemas NpoAO/IKUTENBHOCTb: 6—7 MUH.

MNeparornyeckas oeaTeNnbHOCTb YYUTENS:

MH(OPMUPYET O AOMALLHEM 33a4aHUN, JAET KOMMEHTAPUI NO €ro BbiNOSHEHMUIO;
npepsiaraeT aHkeTy pecdieKCUMKU K YPOKY M npeparaeT paccumtate «MHAMBUAYaNbHbBIN WUH-
LLEKC KayecTBa ypoKa»;

noaBoauT pedIEKCUBHYIO CTaTUCTUKY YPOKa MO KOJIMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHus 5;

LEMOHCTPUPYET 3anvcb NpobiieMbl M LeNU ypoka, cnpatwmsaet: «Kak bl gymaete, peleHa
nu npobnema, gocturHyTta nv uenb?» Ecnn npobnema He pelwieHa v uenb He JOCTUrHYTa,
npepnaraet o6bAcHEHWE M 334a€T B AOMOJSIHEHWE K AOMALLUHEMY 3aAaHWI0 NogymMaTb Hag
NpUYUHAMK 3TOTO.

YuebHas peatenbHOCTb 0ByyaloLMXCS:

3a[at0T YTOYHSAIOLLME BOMPOChH! O BbINOJHEHUW AOMALLHEro 3aAaHus;

PacCyYMTLIBAIOT MHAWBUAYASIbHBIA MHOEKC KaYecTBa YPOKa;

onpepensioT CTerneHb COOTBETCTBUSA NOCTaB/EHHOMW LeIv U pe3y/bTaToB AeATeNbHOCTH; CTe-
NeHb CBOEro NPOABUXKEHUSA K LieNu;

BbICKA3bIBAIOT OLEHOYHbIE CY)XAEHWUS U COOTHOCAT pe3y/bTaTbl CBOEM AeATENbHOCTU C Le-
NblO YpOKa

Marepuanbl Ans NOAroTOBKU K YPOKY

NHCTpyKuma K nabopaTopHOMY UCCNEA0BAHUIO «DNEKTPOSIUTLI U HEINEKTPOUTBIY.

 3anycTute Ha perMcrtpartope AaHHbIX nporpamMmHoe obecriedeHue Releon Lite. Mopknio-
unTe JATYMK INEKTPONPOBOAHOCTU M3 KOMMeKTa umdposon naboparopun Releon k pe-
rMCTPaTopy AaHHbIX.

* B ctakaH nomecTTe noBapeHHYIO COMb U ONYCTUTE B CTaKaH AATYMK /IEKTPONPOBOAHO-
cTtu. MNpoBoaUT NN CONb INEKTPUYECKUI TOK?

* AHanoruyHble [ENCTBUS NPOBEAUTE C Caxapo30M.
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B crakaH Haneite 20 mn 5%-Horo pacteopa caxapo3bl. OnycTute B HEro AaTyvK aneK-
TPOMNPOBOAHOCTH, 3aKPENIEHHbIN B Nanke wrarvea. HabniogaiTe 3a usmeHeHWeM 3Have-
HWA 3neKTponpoBoaHocTU. Koraa nokasaHusa gatynka nepectaHyT MU3MEeHATLCA, 3anuLum-
Te ero 3HayeHue B Tabnumuy.

» O6bpamume BHumarue! [laTumk TLLATENIBHO MPOMOMTE BOAOW.

* 3arteM JartuuK onycTuTe B Ciedytowmii pacteop. AHanormyHble 4eNCTBUA NpoaenanTe co
BCEMMW PACTBOpPaMM.

NMOMOLLDb YYUTENIO

Marepuanbl ona KonupoBaHUA
Tabnuua pesynbratoe paborbi
Pesynbratbl uamepeHui

Ne HassaHue BewecTea, 3HaueHue 3/1IeKTPonpo- neKTponuT unm
onbiTa pacTtBopa BogHocTu, MKCM/cm HE3JIEKTPONIUT
1 MNoBapeHHas conb (TB.)
2 Caxaposa (T8.)
3 Caxaposa 5 %-Hbiit
pactBop

AHkeTa anAa pacqéTa MHONBUOYa/IbHOIO UHOEKCa KadyecTBa ypOKa npuseneHa B ornuca-
HUUN YPOKa (<M3y‘-IeHVIe CTPOEHUA niiaMeHn».

TeopeTuueckoe nosscHeHue

Mpu pacTBOpeHWM B BOAE MOHHBIX COEAMHEHWW MONSPHbIE MONEKY/bl BOAbI OKpYXatoT
(«conbBaTUPYIOT») 3apsiXkeHHbIe MOHbI, NEPEBOAA UX B pacTBop. MonekynsipHble coeguHeHus
CONbBATUPYIOTCSA, HO He pacnafaloTcs Ha MoHbI. B nepBom cryyae pacTBop NpoOBOAMT 3N1EKTPU-
YeCKWM TOK, BO BTOPOM HET.

OnpenennTb NpUHAANEKHOCTb BELLECTBA WKW PacTBOPA BELLECTBA K 3/IEKTPOJIMTAM MOXHO
NpY NOMOLLM U3MepeHUA 3eKTponpoBogHocTU. Ecnn anekTponpoBoaHOCTL BeNMKa, TO Ucche-
AyeMblii 06beKT — 3nekTponuTt. Ecnim 3HaueHune anektponpoBoaHocTu MeHblie 20 MKCM /cm,
TO 3TO HE3NEKTPOIUT.

MeToanueckne KoMmeHTapum

Yucno nccnepyembix Ha ypoKe BELLEeCTB U PAaCTBOPOB MOXHO yMeHbLLUTb., MOoXHO nccneno-
BaTb KaK MUHWMYM HE3NIEKTPOJIUT, ero pacTBop, PAcTBOP CO/MM, KUC/IOTbI U LLEOYM, A TaKxKe
TBEépAble BelwecTBa. [lpy HEBO3MOXHOCTM OpraHWM30BaTb UCC/efOBaHWE BELLECTB OLHOBpE-
MEHHO BCEMMW YYEHUKaMW MOXKHO pacrnpenenutb paboty no rpynnam. Torga nosnyyeHHble pe-
3yNbTaThl yyalmMecs 3aHOCAT B Tabnuuy, M306parkEHHYIO Ha JOCKe.

Mo)XHO MCnonb3oBaTh TEXHOMOMUIO CMeLLaHHOro obydyeHus. B knacce opraHusyilotcsa He-
CKOJIbKO paboumx 30H, B KOTOPbIX OyayT pacnosiaratbCsi pasHble pacTeopbl U BellecTsa. [pyn-
Mbl YHALLMXCSA NOOYEPELHO BbIMOJHAIOT UCCIEA0BAHUSA B OAHOW 30HE, 3aTEM NEPEXOAAT BO BTO-
PYIO 30HY U T. .

3apaHuA K YPOKy

1. 3a0aHue Ha pa3zBumue ¢pyHKyuoHANLHOU epamMomHocmu

Bbl yacTo 3amevanu, 4To BO BpeMs rononéna TpoTyapbl U 4OPOrU NOCbINAT aHTUIONONEL -
HbIM peareHTOM. B KauecTBe peareHTa MCNOJb3YIOT MOBAPEHHYIO COJb UM XJIOPUCTbIN KasbLMK
(CaCl,). Kakoi peareHt bynet 6onee 3pheKTUBHbLIM A1 YHUUTOXKEHUSA NibAa, ecnv 6bino no-
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TpayeHO OAMHAKOBOE KOJIMYECTBO BeLLEeCTBA NOBAPEHHOW COMM U XJIOPUCTOrO Kasbuus (cTou-
MOCTb peareHToB He yuuTtbiBaetcsa)? OTBeT noscHuTe.

PeweHwe:

MNpu nonagaHuu Ha Nén BeLwecTBO NocTeneHHo pacteopsetcs. [1pyu pacTeBopeHuun B Boae
1 Monb xnopuga Hatpus faét no 1 monb uoroe Hatpus (Na*) u xnopa (CI). Mpu pacTsopeHuu
1 monb CaCl, obpasyercs 1 Monb MOHOB Kanbuus U 2 MONb MOHOB Xnopa. PacTtesop xnopuaa
Kanbuusa 6ynet 3amep3arb npu 6onee HW3KOM Temneparype (Npu yClOBUM OAMHAKOBOWM KOH-
LLeHTpauum Mosb /Kr BoAbl) MO CPABHEHMWIO C PaCTBOPOM X/IopvAaa Hatpus. A 3HauuT, U acdek-
TUBHOCTb ero OyaeT Bbille.

2. 3adaHue 0na nodzomoBku k MMA, BI1P

1. K xOopoLuo pacTBOpMMbIM 3/1EKTPOJSIMTAM OTHOCUTCSA:

1) ruapokcug 6apums;

2) docart MarHus;

3) cynbcbup mepu(ll);

4) kapboHar Kanbums.

Orser: 1.

2. DNeKTpPUYECKUI TOK MPOBOAUT PacTBOp:

1) atmnosoro cnupTa;

2) muuepuHa;

3) rnoKo3bl;

4) ruppokcuaa Kanbums.

Orser: 4.

3. YctaHOBUTE COOTBETCTBME MEXAY BELLECTBOM M OOPa30BaBLUMMUCA MOHAMK (C y4ETOM
Ko3hULMEHTOB).

INEKTPONUT NOHbI

A) H,SO, 1) Na" + SO5

B) Na,S0, 2) Na“ + OH~

B) NaOH 3) 2Na" + SO;
4) 2H" + SO;
5)H" + SO}

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

Tembl npoekmHbix u uccnedoBamensckux pabom

1. TnppartHasa Teopusa pacteopos [l. . MeHaoeneesa.

2. CraHoB/IeHWE OCHOBHbIX MOJIOXKEHWUI TEOPUMU INEeKTponuTuyeckon auccoumnaumm C. Ap-
peHuyca u B. OctBanbpa.

3. OnpepeneHre 3neKTPONPOBOLHOCTU PACTBOPOB BELLECTB B HEBOAHOW Cpeae.

4. OnpepeneHve MONSAPHOM MacCbl HE3NEKTPOIUTA KPUOCKOMUYECKUM METOAOM.

5. BbisiBneHue 3aBUCUMOCTH 3/IEKTPONPOBOAHOCTH OT KOHLIEHTPALMIM MOHOB B PacTBOpPE.

Ypok 4. «[anozeror»

Tema aKTyanbHa A/1A yyalMXcs, TaK Kak MMeeT 6osblioe 3HaYeHue A8 Ku3HeaeaTebHO-
cT yenoseka. MpUMeHeHUe raioreHoB U UX COeIMHEHWUI OrPOMHO. 3HaHWe CBOMCTB 3TUX Be-
LLECTB M MX coeamnHeHun obecneunt besonacHoe obpalleHre C HUMK, PacLLUMPUT KPYro3op ob-
y4aeMmbix.
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Tun ypoka: o606ueHune 1 cuctematMsaums 3HaHUM C NPUMEHEHWEM AE€MOHCTPALMOHHOro
3KCNepuMeHTa.

Llenb ypoka: cozgatb ycnosus asis 0606WweHns 3HaHU O U3UHECKUX U XMMUYECKUX CBOM-
CTBax rasioreHoB, UX MPUMEHEHWM U 3HAYEHWMU B XKM3HU YeNloBeKa; (hOPMUPOBAHUSA NO3HABA-
TeNbHbIX YHUBEPCA/bHbIX YYebHbIX AENCTBUIA, YMEHWUA LieNleHanpasieHHo Habnogartb 3a XMMu-
YECKMMU MpoLeccamu.

MpoponknTenbHOCTb YpOKa: OAMH aKaJeMUYeCKU Yac.

MnaHvpyemble pesynbTatbl:

lpeomemHeie:

* XapakTepu3oBaTb (HU3UYECKUE U XMMUYECKME CBOWCTBA HEMETAJIZIOB Ha NpUMepe rano-
reHoB;

* MPUMEHATb OAUH U3 OCHOBHbIX METOZOB NO3HaHWA: HabloaeHue;

* OnUCbiBaTb CBOMCTBA rajloreHOB B PA3/IMYHbIX arperaTtHbiX COCTOAHUAX, BbIAENAS UX CY-
LLLeCTBEHHbIE NPU3HAKMU.

MemanpedmemHesie:

* nosHaBarte/ibHble: MPOBOANUTL HABIOAEHUS U OMUCHIBATL MPU3HAKKU MU YC/IOBUS TEYEHUS
XMMUYECKWUX peaKkuui, aenatb BbiBOAbl Ha OCHOBE aHanu3a HabniogeHui 3a aKcnepu-
MEHTOM, MOJly4aTb XMMUYECKYIO MH(POPMALMIO U3 Pa3/IMYHBIX UCTOYHWUKOB;

* perynaTMBHbIE: NPOrHO3MPOBaTb pe3y/bTar YCBOEeHWUs y4ebHOro mMarepuasna, oLeHWBaTb
KayecTBO W YPOBEHb YCBOEHMWA yuebHOro marepuana;

* KOMMYHWKAaTMBHbIE: MOJIHO M TOYHO BblpaykaTb CBOW MbIC/IM, apryMeHTMPOBaTb COOCTBEH-
HYIO TOYKY 3PEHMs, BCTynaTb M Noanaepkusarb guanor; 3gdektneHo pabortath B nape
WK rpynne npu pelleHrn yyebHbix 3aaau.

JluyHocmHele:

* OLEHWBaTb YPOBEHb YCBOEHMSA y4ebHOro mareprana, MCXoas U3 CoLMasbHbIX U JIMYHOCT-
HbIX LeHHOCTEeN;

* MPOABNATb NO3HABATE/IbHbIM UHTEPEC, HAaNPAaB/IEHHbIN Ha M3yyeHue yyebHoro Marepuana.

O6opynoBaHue, nporpaMMHoe obecnevyeHue U pacxoaHble MaTepuanbl

ATXP; cnupToBKa UK aneKTpuyecKas nianTka; LWTaTMB; BOPOHKA; CONIiHAA KMCoTa (KOHL.);
Auxpomar Kanua unu apyrve okucautenn (MnO,, KMnO,); pacteop 6pomuaa kanusa 2%-Hbii;
pacTBop voauaa Kanusa 2%-Hblid; pacTBOp flakMyca MM ApYroro Kpacutens (dykcuHa); pac-
TBOP Xnopuaa xxenesa (ll) cBexkenpuroToBNEHHbIN; KpaxMasibHbIM KNencTep; akTMBMPOBaHHbIM
yronb; 5%-Hblit pacTBop cynbduTa HaTPUA; UOA KpUCTanauyeckuin, 6pom B amnyne, GpomHas
BOZa, reKcaH; CnupT 3TU/OBbIN; NPOBKKU ANa NpobUpoK; NPobUPKK; MUHEpPanbl, cogeprKallue
ranoreHsbl (h1l0OPUT, KAMEHHAS COJb, CUJIbBUHWT).

Xop, ypoka

Jtan ypoka 1. OpraHusauMoOHHbIN

MNpennonaraemasa npoaosKuTeNnbHoOCTb: 1—2 MUH.

MNeparornyeckan neaTenbHOCTb yuuTENS:

NpoBEPSET FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoKe, CO3AaET NOOXKUTE Tb-
HbI 3MOLMOHAJIbHbIM HACTPOK Yy 0ByHatoLLMXCA.

YyebHasa neatenbHoCTb obyyatoLmxcs:

3MOLMOHANbHO HAaCTPaUBAKOTCA Ha MPEACTOALLYIO y4ebHYI0 AeATeNbHOCTb

dTan ypoka 2. AKTyanusaums m 0606wweHre sHaHUH

MNpennonaraemas NpPoAO/IKUTENBHOCTb: 6 MUH.
Meparorvyeckas feATeNbHOCTb YYUTENS:
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npoBoanT (pOHTaNbHYO Becefly; aKTyanM3MpyeT MMeloLMUecs 3HaHus, nomoraeT obobuie-
HUWIO 3HAHWK;

CO30aéT Ans obyyarolmxca npobnemMHyto cutyaumio; nobyAaeT K BbiICKa3blBaHWIO Npeasio-
YKeHUI 0 cnocobe 1 cpeacTBax LOCTUKEHUSA MOCTABIEHHOMN LieNn.

Paboma ¢ mepmuHamu u noHaMusAMU.

MoBTOpUTb M 0606LWMTL 3HAHKUA yHaLLMXCA 06 0COBEHHOCTAX CTPOEHWUA HEMETasnsoB, pas-
HOOOPAa3HbIX arperaTtHbiX COCTOSIHMAX BELLECTB, MHOroobpasuu LBETOBbIX OTTEHKOB Be-
LLLECTB, UX XUMUYECKOMN aKTUBHOCTH.

lMocma+oBka npobnemHozo Bonpoca:

Korga roBopsaT 06 aKTMBHOCTM MeTaios, TO 06paLLaloTcs K pagdy HamnpsKeHWn MeTassios.
OH nokasbiBaeT, Kakon MeTans bonee aKTMBEH U MOXKET BbITECHUTb MEHEE aKTUBHbIW MeTa
U3 pacteopa ero conu. MoXKHO M NPUMEHUTb JaHHbIM NOAXOA NPU XapaKTepUCTHUKe ranore-
HoB? Kak npaKTMYyecKu 3TO OCyLLECTBUTbL?

YyebHasa aeatenbHocTb obydatoLmxcs:

OTBEYAlOT Ha BOMPOChI, BbICKA3bIBAOT CBOW NPEANooXKeHUs, NpeasiaraloT U COrMacoBbIBaOT
C yuuTENEM TEMY M LieSIb YPOKa; 0B6CY»KAatloT Cnocobbl v CPeacTsa AOCTUXEHUS LieSH.
[pednonazaemeili omBem Ha Bonpoc.

BoamoxkHo, ecnv ucnonb3oeatb pacTBopbl cosier, 06pa3oBaHHbIX rasioreHamMu.

Cnocob peweHus.

MpoBecT” XMMUYECKUI IKCNEPUMEHT U SKCMEPUMEHTANIbHO [0Ka3aTb BO3MOXHOCTb BbITEC-
HEeHWs MeHee aKTUBHbIX rasioreHos 6osiee akTUBHbIMM

JTtan ypoka 3. [[puMeHeHHne 3HAaHUHA B HOBOU CUTyaLUU

MNpennonaraemas NPOAO/IKUTENBHOCTb: 25 MUH.

MNeparorvyeckas fesATeNbHOCTb yYUTENS:

1. Yuutenb senér dppoHTanbHyto beceny, B KOTOPOW 0OCYKAAKOTCA OCHOBHbIE BOMPOCHI: MOO-
YeHue ranoreHos B [leproanyeckoi cucteme; U3aMeHeHUe paiMyCcoB aTOMOB rasloreHoB, U3Me-
HEeHWEe WX HEeMEeTa//IMYECKUX CBOWCTB; CPaBHWTE/IbHAA 3/IEKTPOOTPULIATENIBHOCTb raJIoreHoB,
OKMCJIUTESIbHbIE CBOMCTBA, TUM KPUCTANITIMYECKOW PELLETKH, arperaTHoe COCTOSIHWE rasloreHoB.
2. MpoBoanT aeMOHCTpaLMio hU3MYECKUX CBOUCTB: Bpoma u nopa. HarpeeaHue Kpuctannu-
Ka uop B Npobupke. 3HAaKOMCTBO 0by4YaeMbIx C siBneHnem cybaumayuu. PactBopumocTb vo-
Aa B Boge v cnupre. [leMoHcTpauus 6poMHOM BOAbl.

3. Mpepnaraet pewunTb 3KCNEPUMEHTA/IbHYIO 3a4ady: pa3baBieHHble pacTBOpbl Moga v 6po-
Ma o4YeHb CXOXMW. Kak MOXXHO pasnunynTb 3TU pacTBopbl?

OTMeuyaeT NpaBuIbHOCTL ONpeaesieHns Moaa C NOMOLLBIO Kpaxmana M yKasblBaeT Ha HOBbIM
Cnocob, OCHOBaHHbIM Ha Pa3HOM PAacTBOPMMOCTH rasloreHOB B BOAE M HEMOJMAPHbLIX PACTBO-
puTensx.

IemoHcTpupyeT pactsopuMocTb 6poma 1 noga B rekcaHe. B npobupku ¢ 6pomHon u noa-
HOW BoAoM Hanveaet no 1 mMn rekcaHa. 3akpbiBaeT Npobupku Npobkon u BcTpsxueaet. Pac-
TBOp OpOMa B reKcaHe OKpaLUMBaETCA B XKENTO-KOPUYHEBLIM LBET, Moga — B (PUONETOBbIN
uBeT. Y4eHUKM JLOMKHbI caenatb BbiIBOAbI.

4. Mpepnaraet obyyaemMbIM faTb XapaKTEPUCTUKY XMMUYECKMX CBOWCTB OpoMa M Moaa: C Ka-
KMMU KNaccaMu BELLLECTB OHM pearnpytoT, 4To obpasyeTcsa B pesysbrate NpPOTeKaHUs peak-
uni. NpoBepseT NpaBUIbHOCTb HAaNUCAHWUS YPaBHEHUHN peaKL M.

5. BosBpawaetca k npobnemMHomy Bonpocy. OTMeyaert, 4To XMMUYECKUE CBOWMCTBA rasore-
HOB 3HauuTeNIbHO Wwupe. B 3ToM MoxHO ybeauTtbes, npoaenae psag onbitos. Obpalyaer BHU-
MaHWe Ha 0COBEHHOCTb NPOBEAEHMS 3KCMEepUMEHTA: BCE OMbiTbl OyAyT NPOBOAWUTLCA B Of-
HOM npubope, KOTOPbIM Ha3biBaeTcs «Annapar 414 NPOBeAEHUS XUMUYECKUX PeaKLnity.
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OnucbiBaeT KOHCTpyKUMio npubopa. OTMeyvaer, uTo M3-3a BbICOKOW aKTMBHOCTU X/10pa peak-
LMK MPOTEKAlOT OYeHb BbICTPO, NO3TOMY HEOOXOAMMO BHUMATENIbHO CNEAWTb 3a MpoTeKato-
WMMM npoLeccamu. [JeMOHCTPUPYET OMbIT COMAaCHO UHCTPYKLUK.

6. MpocuT 3aHecTn pesynbratbl IKCNepUMeHTa B Tabnuuy. MposepseT NpaBuabHOCTbL HaMU-
CaHuA HabMIOAEHUI U YPABHEHUIA PeaKLMH.

7. Mpepnaraet yyawmmcs Bbinucarb U3 yuebH1Ka 0b6nactv NpMMeHeHWs raloreHoB U UX COo-
eIMHEHWI (NpY HaMYUKU BPEMEHM).

YyebHasn featenbHOCTb 0OyyatoLwmxcs:

1. OTBevaloT Ha BOMPOCHI YYUTENS, MPU HEOOXOAMMOCTH KOPPEKTUPYIOT OTBETbI OAHOKIACC-
HWUKOB.

2. Habniogaiot 3a geMoHcTpaumen onbiTa, B pabounx TeTpagsx AeNaloT KpaTKue 3anucu.

3. MpuHumatoT yyactve B obCy>KAeHWM crniocoba peLueHus IKCMEePUMEHTAsIbHOM 3afauu,
npegnaraloT cBou crnocobbl. HabnopaloT 3a aeMoHcTpauuen onbita, yoexkpalotcs B npa-
BUIbHOM OTHOpe crocoba pelleHWs 3ajayu C MpUMEHEHUEM Kpaxmana. 3anucbiBaloT pe-
3yNbTaThl 3KCNEPUMEHTA B TETPAAM.

4. 3anucblBaloT ypaBHEHWUA PeaKLMii raioreHoB ¢ MeTaniamu u Hemetannamu. OguH us ob-
y4yaeMmbIX 3a4MTbIBAeT CBOW BapuaHT OTBeTa.

5. Habniopatot 3a npoBefeHUeM 3KCNnepuMeHTa.

6. 3aHocsT pesynbTartbl HabMOAEHWIM B TabnuLy.

7. 3anuvcbiBatoT B pabouyio TeTpaab COeAMHEHUS U UX NMPUMEHEHME B Pa3fiyHbIX 061acTax
LEATENbHOCTU YesloBeKa

dtan ypoka 4. KoHTponb yceoeHus, 06cy>kaeHue A0onyLWeHHbIX OWNO0K
M UX KOPPEeKLUA

MNpennonaraemas NpoAOIKUTENBHOCTb: 6 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

opraHusyeT obcy)KaeHue pe3ynbTaToB YpoKa, HaBOAALMMM BOMPOCaMM MOMOraeT BbISIBUTb
NPUYUHHO-CNIEACTBEHHbIE CBA3WU MEXKAY CTPOEHWEM Fa/loreHOB M MX XMMUYECKOM aKTUBHOCTLIO.
YyebHas peatenbHOCTb 0Oyyatowmxcs:

JlenaloT BbIBOAbl O XMMUYECKOW aKTUBHOCTU rasioreHoB

JTtan ypoka 5. UHdopmMauma o pomawHeM 3apaHuu U pednekcus

MNpegnonaraemas NpoAOIKUTENBHOCTb: 6 MUH.

MNeparorvyeckas fesTeNbHOCTb YyUUTENS:

nHcOpMUpPYeT O AOMAaLLHEM 3aAaHUK, JAET KOMMEHTapPUI MO ero BbiNOSIHEHMIO;

npepsiaraeT aHkety pednieKCMU K YPOKY M npepnaraet paccuutatb «MHavMBuayanbHbIv UH-
LEKC KayecTBa ypoKay;

noABOAUT pedIeKCUBHYIO CTaTUCTUKY YpOKa MO KOJMIMYECTBY YYEHWKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHuA 5;

LEMOHCTPUPYET 3anucb NpobieMHOro BOMpoca 1 ey ypoka, cnpatwumsaet: «Kak Bbl gymae-
Te, PeLweéH v npobneMHbIi BONPOC, AOCTUIHYTA S Liesb?»

YyebHasn peatenbHOCTb 0byyatowmxcs:

3aJaloT YTOYHSIOLLME BOMPOCHI O BbINONHEHUW AOMALLHErO 33AaHUS;

paccunTbiBaloT «MHAMBMAYaNbHbIM MHOEKC KayecTBa YpoKay;

onpenensioT cTerneHb COOTBETCTBUSA MOCTAB/IEHHOMW eI U pe3y/bTaToB AeATeNIbHOCTU; CTe-
NeHb CBOEro NPOABUXKEHUS K LiENH;

BbICKa3bIBaIOT OLEHOYHbIE CYXKAEHWUA U COOTHOCAT pe3y nbTaTbl CBOEN AeATENbHOCTHU C LEeNbio
ypoka.
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Marepuanbl Ans NOAroTOBKU K YPOKY

MHCTpYKUMA K BEMOHCTPaUMOHHOMY OnbiTy «[anoreHbly.

* B konby-peaktop nomeluator 6—7 r guxpomara Kanus, B BOPOHKY MPUSIMBAIOT KOHLIEH-
TPUPOBaHHYIO COMSAHYIO KUCNOTy ob6béMom 10 M.

* [lepBblit NOMNOTUTENBHBIA COCYA, 3anNONHAOT PACTBOPOM KpacuTess, Hanpumep JlakMmy-
COM.

* Bo Bropoi cocyn HanueawoT 5%-Hbit pacteop 6poMuaa kanus, B Tpetuii — 2%-Hbii
pacTBOp MoAMAA Kanus U 4oOaBNSIOT Kanso o4eHb pa3baBieHHOro KpaxMasibHOro Kiew-
cTepa.

* B yeTBEpTHIM MOrnoTUTENbHBIM cocyn pacTBop xnopuia xenesa (llI), nonyyeHHbI pac-
TBOpeHWeM nopoluka xenesa B 10%-Hom conaHo Kucnore.

* Matbii M WecTon cocyabl 3anosHAT COOTBETCTBEHHO 5%-HbIM PacTBOPOM LENOYM K
AKTUBUPOBAHHbBIM YITEM,

* B konby npuavealoT CONAHYIO KUCIOTY M HarpeBaloT CMECb HA 3/IEKTPUYECKOW MINTKE
unu cnuptoeke. ObpaliatoT BHMMaHMe Ha UBeT Bbigensiowerocs xnopa. lMocreneHHo
Konba 3anosiHAETCA X/I0OPOM M B MOMIOTUTESNbHBIX CKASHKaX NPOUCXOAWT obecupeuynBa-
HWEe pacTBopa KpacuTesisl, MOSIBJIEHUE YXENTOW OKpacku B pacTBope Opomupa Ka-
NUA — MPOMCXOAMT BbiaeneHne 6poma. PactBop vopmpa Kanus npuobpeTtaer CUHIOD
OKpacKy, a 4yTb 3e/1eHoBaTbI pacTBop xjopuaa xenesa (ll) craHoBUTCA XENTbIM BCnea-
cTBue obpasosaHua xnopuaa xenesa (lll). O6pamume BHumarue! Mocne HabnoaeHns
LenecoobpasHO CPaBHUTb UCXOAHbIE PACTBOPbl pearvpyloLimMx BELLEeCTB M PacTBOPbI,
nosyyMBLLUMECA B pe3ynbrate peakuun. Ha ocHose HabnlOAeHWI YYEHWUKM COCTaBASIOT
YPaBHEHUSA peakLUui.

NMOMOLLb YYHUTENIO

Marepuanbl onsa KonupoBaHus
Tabnuua pesynbratos HabnogeHUi
Pe3synbratbl HabnoaeHui

Pearupyowue BeujecTea

Pacteop KBr Kil FeCl,
nakmyca

LI,BeT MCXOOHOro pacrtesopa

LieeT pactBopa nocne
B3aMMOLENCTBUSA C XJIOPOM

YpaBHeHUs peakuuii —

AHkeTa ans pacyéta «MHaMBMOYyanbHOro MHAEKCA KavyecTBa ypoKay npvBefeHa B Onu-
CaHWM METOAONIOrUK NMOCobUs.

TeopeTuueckoe nosscHeHue

[nsa nonydeHuns xmopa 13 CoNsiHOM KUCNOTbI B labopaTtopun UCMOSb3YIOT Pas/ivyHble OKUC-
NUTENU — MepMaHraHat Kanus, AMOKCUA MapraHua, auxpomar Kanus. Peakuus mexay cons-
HOWM KWUC/IOTOW M NepMaHraHatoM Kanus UAET npu oObl4HOM Temnepartype, Npu NErkoM Harpe-
BaHWU C CONSIHOM KUC/IOTOW B3aUMOLENCTBYeT AMOKCHUL MapraHua. bonee cunbHoro Harpesa-
HUA TpebyeT peakuus AMXpoMaTa Kanus C COMSIHOM Kucnoton. MocnepHss peakuus yaobHa
TeM, yTo 6€e3 HarpeBaHus OHa He MAET 1 BblaeneHune xnopa npekpatwaertcs. CKopocTb npoTeka-
HUS peakuui C NpUMeHEHWEM NepBbIX [ABYX OKUCAUTENEW peryivpyeTcs nopaqe CONsiIHOM
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kucnotbl. [TonyyeHne xnopa npoBoaAT B annaparte A58 NPOBEAEHUS XUMUYe-
ckux peakumn (AMNXP).

MpumeHeHne npubopa AMXP no3sonseT No3HaKOMUTb yHaLLMXCs C hU3u-
YEeCKUMU U XUMUYECKMMU CBOMCTBAMU XJIOpa — LIBETOM, arperaTtHbiM COCTOSI-
HUEM, CMOCOBHOCTbIO ObecLBeYMBaTL OpraHMYECKUe KpacuTesiv, BbITECHATb
MeHee aKTUBHbIE rasioreHbl U3 UX Cosiel, OKUCIATb HEKOTOPble HeopraHuye-
CKMe coefivHeHus A0 boniee BbICOKMUX CTeMNeHen OKUC/IEHUA. YpaBHEHHUA Mpo-
TeKaloLLMX peaKumm:

K,Cr,0; + 14HCI = 2KCI + 2CrCl; + 3CI,T + 7H,0
2KBr + Cl, = 2KCI + Br,
2KI + Cl, = 2KCl + I,
2FeCl, + Cl, = 2FeCl,

MeToauueckue KoMMeHTapum

PekomeHayeTcs OCTaBUTb CK/ISIHKM C pacTBOpaMu flakMyca, bpomuaa Ka-
NmA, nogmapa Kanus u xnopuaa xxenesa (ll) Ha LeMoHcTpauMoHHOM cTone pns
CpaBHEHUA C pe3ysibTaTamMu OrbITOB.

M3-3a otcyTcTBua xnopuaa xenesa (ll) B WKonbHOM KabuHeTe ero MOXHO
Puc. 10. Anna-  3aMeHUTb CBEXENPUIrOTOB/IEHHLIM PacTBOPOM cynbdara xenesa (ll). Eciv kpu-
par Ans npose-  crannorugpar cynbdara >kenesa (Il) ctan »éntbiM, TO pacTBoOp MOAKUCNAIOT
AEHWA XUMUYE™  cepHOM KMCNOTOM M NOMELLAIOT B PACTBOP KYCOYKM M/ MOPOLLOK BOCCTaHOB-

CKMX PeaKUAM  nepyHoro xenesa. Yepes HeKOTOpoe BpeMsi pacTBOP U3MEHUT CBOIO OKPAcCKYy.
He6onblioe KonmMuectBo GPOMHOM BOAbI MOXKHO MOY4YUTb, NPUIMBAA K
pacTteBopy 6pomuaa Kanus HecKosibKo Kanesb npenaparta «benusHa», ¢ nocnegyowmm noa-
KUCneHneM obpa3oBaBLUENCSA CMECH CEPHOW KUC/TOTOM.

O6pamume BHumaHue! B nornotutenbHble CKAAHKU HaNMBAIOT TakoW OOBbEM XKMAKOro pea-
reHTa, 4tobbl NepeKpbiBan HWXHee OTBepCcThe Konnadka Ha 3—4 mm. B npoTtvsHoM cnyudae,
npu oxnaxkaeHuu npubopa OGyaet npomcxoduTb 3acacbiBaHue kugkoctn. OHa byaet nepenu-
BATbCA U3 OAQHOM MOMMOTUTENbHOM CKNAHKKU B Apyryto. [lpyroi npuém npenoTepalleHus 3aca-
CbIBaHUS XMOKOCTU — BblpaBHWBaHWE aTMOChepHOro JaBneHUs U AABNEHUS BHYTPU cocyna.
[lna 3TOro oTKpoMTE Ha HECKOJMIbKO CEeKyHA NMpobKy BOPOHKM Ans paboTbl C BpeAHbIMK Belle-
CTBaMM.

3apaHusa K YpOKy

1. 3a0aHue Ha pazBumue pyHKYUOHANLHOU 2PAMOMHOCMU

C naBHUx BpeMEéH ansa oTbenvBaHMA TKaHEW MCMOJb30BaIv MPOAYKT B3aMMOAEMCTBUA X/10-
pa Co LLeNoYblo — FUMOXJIOPUT HaTpusA. Ha YEM OCHOBaHO NpUMMEHEeHWe 3TOro BelLecTsa AnA
otbenvBaHna? B KakoW NOMMOTUTENbHOM CKISHKE MOXeT 0Opa3oBaTbCs JaHHOE BELLeCTBO?
OTBeT nosicHuTe.

PeweHue:

[MNOXNOPUT NpU HarpeBaHMKU U Ha CBETY JIErKO pasfiaraeTcs C BblAeNeHUEM KUCI0pOoaa, KO-
TOpbIM oTOennBaeT TKaHW. BelecTeo obpasyercs B NOrMOTUTENBHOW CKNAHKE C PACTBOPOM IU-
LPOKCHUIA HaTpus.

2. 3adaHue 0na nodzomoBku k M'MA, Bl1P

3anvwuTe ypaBHEHWE peaKLuun B3aumomencTeusa okcupa mapradua (IV) ¢ consHon kucno-
TOW. YKaXKuTe OKUCNUTENb U BOCCTaHOBUTENb. PaccTtaBbTe KO3chMUMEHTBI B ypaBHEHUN peak-
LMK C MOMOLLbIO METOAA 3/IEKTPOHHOro HanaHca.

PelwweHue:
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DNeKTPOHHbIM BanaHc:
1 Mn™ + 2e —» Mn™
1]2CI" — 2e — Cl
YJ)aBHeHMe peakuuu ¢ KoadduuneHTamu:
MnO, + 4HCl = MnCl, + CI,T + 2H,0

MnO, unu mapraHel, B cteneHu okucnenus (+4) agnsetca okucautenem, consHas Kucnora
(CI") — BocctaHoBUTENEM.

KoHTposbHble BONpOCHI:

Mo>KHO /1M UCNoNb30BaTh A1 NOMIOLWEHUA XI0pa aKTUBUPOBAHHBIN Yronb?

Kakue onbITbl NOKa3bIBAOT Pa3/IMYHYIO aKTUBHOCTb rasioreHoB?

Temobl npoekmHeix u ucciedoBamenbckux pabom:

MNprvMeHeHWe ranoreHoB U X COeAMHEHWUN B MeAULIMHE.

OnpepeneHve conepykaHus xaopa B XJIOPUPOBaHHOM BoJe.

OnpepeneHve MaccoBow AONM XNOPUAA HATPUA B KOBACHbBIX U3AeNnUsX.

3arpssHeHWe XnopuaaMu NoYBbl B FOPOACKUX paloHax.

BnuaxHve xnopua-moHOB Ha POCT U pasBUTHE PACTEHUN.

Ypok 5. «CepoBodopoad, cynohudor»

BaxxHo

Mo copepkaHWiO B 3eMHOM KOpe cepa OTHOCUTCA K PacnpOCTPAHEHHBIM XMMUYECKUM
anemeHTtaM. Ha gonio atomos cepsl npuxoamtcst okono 0,05% ot macchl 3eMHOM KOpbl.
Cepa BcTpeuaetcs u B cBOOOAHOM COCTOSIHUM (CaMopoHas cepa), U B BUAE Pas/iMuHbIX
coefuHeHuI, rmaBHbIM obpasom, cynbduraos u cynbdaros. Cepa — anemeHT, 6e3 KoTo-
pOro He MOXET CYLLLeCTBOBATb KM3Hb, OHa BXOAWT B COCTaB HE/IKOBbIX MAaKPOMOJIEKY/I.
Ba)kHenWwunMKn coeMHeHUsAMU Cepbl, B KOTOPbIX OHA MPOSABNAET OTpULATENbHYIO CTe-
neHb OKWUCNeHus, aensaoTca ceposogopoa H,S u cynbduapl. Ceposogopon — becugeTt-
HbIM ras C pe3KuUM, OYeHb HEMPUATHLIM 3aNaxoM TyX/bIX AWL, TOYHEE MPOTyXLIne AnLa
naxHyT ceposogoponoM. OpraH o6oHAHMA YenoBeEKa OYeHb YYBCTBUTENIEH K 3anaxy ce-
poeopopoaa. Owyuiaetcs Bcero ogHa MunnuapgHas rpamma H,S, copepxkaliascsa B
1 n Bo3ayxa.

CepoBogopopg, BcTpeyaeTca B MPUPOAE B COCTaBe BY/IKAHMYECKMX ra3oB, COAEPKUTCSA B
NPUPOLHOM U NONYTHOM HedTAHOM rasax. MuHepanbHasa Boga U3 HEKOTOPbLIX UCTOYHU-
KOB COLEPXXWT pacTBOPEHHbIN cepoBogopoa, Hanpumep B [aturopcke, Mauecte. Ce-
pOBOAOPOAHAA MUHEPasibHAA BOAA LUMPOKO UCMOb3yeTcs B fiedebHbix uensax. E€ nbior,
C HeW NPUHMMAIOT BaHHbI.

BmecTe ¢ Tem cepoBogopos oyeHb sa0BUT. Ecnv BabIxaTb cepoBOAOpPOA, Ha MPOTAXKE-
HWM HEKOTOPOro BPEMEHU aKe B MUHMUMaJIbHbIX 0ObEMAXx, TO BO3MOKHO MOJYYMTb TA-
)énoe otpasneHue. OH obpasyeTcs Npu rHUEHWU CEPOCOAEPIKALLUX OPraHUYECKUX Be-
LLLECTB U3 Pas/IMYHbIX PACTUTESIbHbBIX U }KMBOTHbIX OCTAaTKOB. DTUM OObACHAETCA XapaK-
TePHbIA HEMPUATHDBINM 3anax CTOYHbIX BOS, BbIrPEOHbIX AM M CBA/IOK Mycopa.

Tun ypoka: KOMBUHMPOBaHHbIN (YPOK U3y4yeHUss HOBOro MaTtepuana)

Knacc: 9

Llenb ypoka: cosgaHue ycnosui ans usydeHuns nabopartopHbix CnocoboB nonyyYeHus cepo-
BOAOPOAA, ero U3NYECKUX U XUMUYECKMX CBOMCTB, KAYECTBEHHbIX peakLuuii Ha CepoOBOAOPOS
n cynbcuabl, HopMUPOBaHUA NO3HABaTENIbHbIX YHUBEPCAJIbHbIX AEUCTBUN.

MNpononKuTenbHOCTb YpOKa: OAuH akafleMUYeCcKui vac.
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MnaHupyemble pesynbrathl:
[pedmemHsie:
* MPUMEHATb OCHOBHbIE METOAbI MO3HAHMA: HabnoaeHMe, SKCNePUMEHT;
* XapaKTepu3oBaTb (hU3NYECKME U XMMUYECKWE CBOWMCTBA CEPOBOLOPOAA, 3HATb U OCY-
LLECTBNATb HA MPAKTHUKE €ro noslydeHue B 1abopaTopHbIX YCOBUAX;
* MPOBOAMTb OMbITbl, MOATBEPKAAIOLLME XMMUYECKME CBOMCTBA CEPOBOAOPOAA;
* NPOBOAMTb KAaYeCTBEHHbIE peaKLuun Ha CEPOBOAOPOA M CyNbdhuabl;
* XapaKTepu30BaTb B3aMMOCBA3b MEXAY COCTABOM, CTPOEHUEM Y CBOMCTBAMMW BaXKHEMLLMX
COeauHEHWI cepbl, B KOTOPbIX OHA NPOSB/AET OTPULIATESIbHYIO CTEMEHb OKUC/IEHHS;
* cobnoparb npaeuna 6esonacHoi paboTbl Npu NPOBEAEHUM OMbITOB C TOKCUYHBLIM ra3oM
CEpPOBOAOPOAOM.
MemanpedmemHesie:
* nosHaBarte/lbHble: OPUEHTUPOBATLCA B TEKCTAX, aHaNIU3MpoBaTb, obpabarbiBath U UHTEP-
npeTMpoBartb MHPOPMALMIO, UCMOMb30BaTh €€ A5 PELUEHNUS NOCTaB/IEHHbIX Y4EOHbIX 3a-
Aay;
* perynsTMBHbIE: KOHTPO/IMPOBATb M OLLEHUBATb Pe3ysibTaTbl AEeATENIbHOCTU, BHOCUTL KOp-
PEKTUBbI B UX BbINOJIHEHUE;
* KOMMYHWKaTMBHblE: 3eKTMBHO paboTaTth B nape npu pelleHnn y4ebHomn 3agauu.
Jlu4HocmHele:
* pa3BuBaTb NPaAKTMYECKUE HaBbIKM MO UCMO/b30BaHUIO yuebHOro obopynoBaHus;
* MNPOABNATb NO3HaBATE/IbHbIM UHTEPEC, HanpPaB/ieHHbIA HA U3yYeHUe XMMUYECKUX Coeamn-
HEHWI Ccepbl U UX NPUMEHEHUE B XXM3HU YesioBeKa.
O6opynosaHue, nporpaMmMHoe obecneyeHue u pacxogHbie MaTepuanbl
Annapar gnsa npoeeaeHna xummuyeckux peakuui (AMXP), ycTaHOBNEHHbIN B LWITATUBE; NPU-
60p ANnA nosnyyeHusa rasoe unu annapart Kunna, 3apsyKeHHbIM LMHKOM WM CONSIHOW KWUC/IOTOM
(pasbaBneHa Bogon B 06bEMHOM OTHOWeHWMM 1:2); CNMPTOBKaA, AeprKatenb Ans NPOOMPOK,
npobupka c NnpobKom, wnarens, NoNocku punstposansHon bymaru (0,5 x 6 cM), nponuTtaHHble
PacTBOPOM aueTata CBMHLA U BbICYLLEHHbIE; YHUBEPCA/ibHAA MHAMKATOpHasa Oymara, nMUHUET,
NpoMbIBankKa C AUCTUIINIMPOBAHHOW BOAOMW, aKTUBUMPOBAHHbIW Yronb; cynbdug xenesa (ll), ce-
pa, consaHas kucnota (1:2), nogHas soga (0, 1%-Hbiit pacteop |, B pacteope Kl), koHueHTpupo-
BaHHas cepHas kucnota (98%), pacteop cepHoi kucnotsl (10%), pacTeop rugpokcmMaa Hatpus
(10%), pacteop nakmyca, Konnekuus MMHepanos (cynbduapi).
Xop, ypoka

Jtan ypoka 1. OpraHusauMOHHbIN

MNpennonaraemas NPOAOCIKUTENBHOCTb: 1—2 MUH.

Meparorvyeckas fesATeNbHOCTb YYUTENS:

NpoBepsieT rOTOBHOCTb K YPOKY, OpraHn3yeT BHUMaHWe Kiacca K paboTe Ha ypoke, cO30aéT
MOMOXKMUTENbHbIA 3MOLMOHASbHbIM HACTPOK Y 0ByHatOLLMXCA.

YyebHas featenbHOCTb 0OyyatoLwmxca:

3MOLMOHANbHO HACTPaUBAKOTCA Ha NPEeACTOoALLYIO y4ebHYI0 AeATeNbHOCTb

dTtan ypoka 2. MoTuBauusa K yuebHOM AeATeNbHOCTU, aKTyann3auumsa u 06obueHune
MMEIOLMUXCA 3HAHUHN

MNpennonaraemas npogomkutenbHoctb: 10 MUH.

MNepnarormyeckas [eaTeNbHOCTb yUUTENSA:

npepsiaraeT yyalmMcs NpociyLlaTb CepuUio CY>KAEHUA M Ha UX OCHOBE onpenenvTb Temy
ypoka U uesb ypoka. Ha ntobom 3tane BbiCKasbiBaHUSA CY>KAEHUI MOXKHO O3BYYMTb OTBET.
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O kakoM anemeHTe MAET peyb?
1. HemeTann, U3BecTHbIM eLLE APEBHUM ErnnTsaHaM.
2. MNpocToe BelwecTso, 06pa3oBaHHOE AAHHbIM 3/IEMEHTOM, Urpano GosbLLYIO POsb B TEO-
PEeTUYECKUX NPEeACTaBIeHUAX aNIXMMUKOB, TaK Kak CYMTANOCh Hanbosiee COBEPLLIEHHbIM Bbi-
pasuTesieM O4HOIo U3 «OCHOBHbIX Ha4Yan» NPUPOAbl — FrOpPHYECTH.
3. Haxogutcs B lll neproge lNepuognuyeckon cuctembl xumuyecknx anemerTtos [.U. Mer-
neneesa.
4. B coepuHeHWax NposBnAeT ciepytolme cteneHu okucnenus: —2, +4 u +6.
5. Bctpeuaetcs B npupoae 1 B BUAE NPOCTOro BELLECTBa, U B BUAE COeAUHEHUN.
6. OCHOBHbIM OOBEKTOM M3YYeHUS Ha YPOKe SABNSETCA COeAuHEeHME AAaHHOro 3/eMeHTa, O
kotopom nuwet A. C. MywkuH:
Toa0a ycneiwan s (o 0uBo!) 3anax ckBepHeld,
Kak 6yomo myxsnoe pasbunoce siiyo,
Une KapaHmMuHHbIU cmpaxx Kypus xapoBHel cepHoU.
A, Hoc cebe 3axaB, omBopomusn nuyo.
Mocne onpepeneHus anemeHTa npeanaraeT YTOYHUTb TEMY YPOKa, aKLEHTyaM3npys BHU-
MaHWe 00y4YaloLMXCA Ha COEIMHEHUAX CEPbl, B KOTOPbIX OHA NPOABMAAET CTEMEHb OKUC/IEe-
HMA —2. 3aTeM npegnaraeT oxapaKTepuM3oBaTb CEPOBOAOPOL MO NPeasOKEHHOMY MaaHy
(cM. maTepuanbl g KOMUMPOBaHWUA), MPOrHO3UPYA ero GUsaMYecKue U XMMUYECKUe CBOWM-
cTBa.
MpepnaraeT o4HOMY M3 YYEHWKOB 3ayMTaTb XapPaKTEPUCTUKY CepoBofopoAa ANs (pOH-
TanbHOro obcyaeHus B Knacce.
YyebHasa aeatenbHoCcTb obyyatoLmxca:
BbICKA3bIBAOT CBOW MPEANOJIOXKEHUS, COMMACOBLIBAIOT C yYUTENIeM TEMY W LieSib YPOKa,
npeasnaratoT cnocobbl M CpeacTBa AOCTUNKEHUSA LENMN.
B napax BbiNonHAOT 3aaaHMA NO XapaKTePUCTUKE CBOMCTB CEPOBOAOPOAA.
YuacTeytoT BO (hpOHTaIbHOM 06CYXKAEHWM MO MaHy «XapaKTepUCTHKa CepOBOAOPOAAY

Jrtan ypoka 3. [lpyumeHeHue 3HaAaHUA B HOBOW CUTYyaLLUU

MNpennonaraemasn npononkutenbHocTb: 17 MUH.

MNenarornyeckan neaTenbHOCTb yYUTENS:

1. Obcyxpaet c obyvyalowmmmuca cnocobbl MnosyyeHuss cepoBoaopoaa B naboparopuu.
MNpepnaraet BbiCKasaTtbh CYXAEHUA O COAEPXKaHUU XMMUYECKOro 3KCNepUMeHTa, HalueneHHo-
ro Ha NPOBEPKY BbICKa3aHHbIX NPEANONIOXEHWUN, HA U3yYeHUe DUINYECKUX U XMMUYECKUX
CBOWCTB cepoBogopoaa. KoppeKkTvpyeTt nnaH akcnepmMmeHTa.

2. [lemoHcTpupyeT nonydyeHune ceposopopoda B AMXP, npeanaraet oby4arouMMca OCMbIC-
NUTb pe3ynbTatbl HAGMOAEHWI, OTBETUB HA BOMPOCHI U BbINOHWMB 3aaHWUA K AEeMOHCTPALMOH-
HoMmy onbITy «[lonyyeHve cepoBofopoaa U U3y4YeHWe ero CBOMCTB» (CM. MaTepuasbl A1sl KO-
nuposaHus). OpraHusyeT obCyKAeHWe OTBETOB Ha BOMPOCHI K A€MOHCTPALMOHHOMY OfbITY.
3. MNMpepnaraet obyyaloLMMCA CNPOEKTUPOBATb XMMUYECKUIA IKCMEPUMEHT, HaLe/IEHHbIN Ha
ycTaHoBneHue hakta BO3MOXHOCTM NPSIMOro CMHTe3a CEPOBOLOPOAA U3 MPOCTbIX BELLECTB.
OpraHusyet obcyxaeHue 06 3KCnepuMeHTasIbHOM AOKa3ate/ibCTBe NOoJSyYeHUss UMEHHO ce-
poeogopoaa. [ogsoaut obyyaloLmMxcs K BbIBOAY O KaueCTBEHHOM peaKkuuMu Ha CEepoBOAO-
poz.

4. OpraHusyeT BbinonHeHne obyyatowmmuca nabopatopHoro onbita «CuHTE3 cepoBogOpPO-
na. KauecTBeHHble peakumn Ha CepoBOAOPOA U CyNbdrabl». 3HAKOMUT YHEHUKOB C METOAM-
KOW npoBefeHus OnbiTa, Pa3faéT 3aaaHns, KOMMEHTUPYET UHCTPYKLUMIO no paboTte (cM. mMa-
Tepuanbl A5 KONMPOoBaHKSA).
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5. OpraHusyet camocTosaTesibHyto paboTy 06y4aloLLMXCSA C KOMNEKUUEH MUHEpanos — Cyfib-
hMaoB, pacnpocTpaHéHHbIX B Npupoae. BmecTe ¢ yueHnKamum yTouHsAeT uenb paboTbl, BKO-
yaroLLer onvMcaHue aHanM3MpyeMbIX MUHEPAsoB, UX COCTaBa U MPUMEHEHMUS.

YuebHasn peatenbHoCTb 0byyatowmxcs:

1. B npouecce obcyxaeHus y3HaloT o cnocobax nonydeHus ceposogopona B naboparto-
pvun. BbickasbiBaloT Cy>KAEHUA O BO3MOXKHbIX (DU3UYECKMX U XMMUYECKUX CBOWMCTBAX Cepo-
Bogopoaa. [MnaHMpytoT 3KCNepUMEHT, HaLEeNEHHbIW HA NPOBEPKY BbICKA3aHHbIX CY>KAEHWMN.
2. OtBevaloT Ha BOMPOCHI U BbIMONHAOT 3a4aHUA K AEMOHCTPALMOHHOMY onbiTy «[lonyye-
HWEe CepOBOAOPOAA U U3YHEHWE ero CBOMCTB» (CM. MaTepuasnbl Ana KonuposaHusa). O6cyk-
[AlOT OTBETbI HA BOMPOCHI K €MOHCTPALMOHHOMY OMbITY.

3. TMpOEeKTUPYIOT XMMUYECKUIA IKCMIEPUMEHT, HaLENIEHHbIM HA YCTaHOBNEHME (haKTa BO3MOX-
HOCTM MPSAMOrO CUHTE3a CEPOBOAOPOAA M3 MpocTbiX BeuiecTs. O6cyKAaloT 3KcnepuMeH-
Ta/ibHble [JOKa3aTenbCTBa NoMyYeHUss UMeHHO cepoBofopoaa. [enatoT BbiIBOA O Ka4eCTBeH-
HOW peakuMu Ha CepoBOAOPOA.

4. BobinonHsoT nabopartopHbii onbit «CuHTE3 cepoBopopoaa. KayecteeHHble peakumu Ha
ceposogopoa U cynbduapi». OcbopmnsatoT B paboueit TeTpagu KpaTkuii OTYET O NpOAenaH-
HOM paboTe (CM. MaTepuasbl AN KONUPOBaHUSA).

5. B napax pabortatoT ¢ KosieKuuen MMHepanoe — CynbhrA0B, PacnpOCTPaHEHHbIX B NpH-
poge. OnucbiBalOT BHELIHUI BUL, aHAIM3UPYEMbIX MUHEPAsoB, UX COCTaB U MPOMbILLIEHHOE
npUMeHeHue

dtan ypoka 4. KoHtponb yceoeHus, 06cy>kaeHue AonyLWeHHbIX OWUO0K
M UX KOPpPEeKLUUa

MNpennonaraemas npogomkutensHoctb: 10 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

opraHu3yeT oOCy)KAeHWe pe3yNbTaToB WCC/efOBaHWsA, NMPOBEPSAET MPABWUIbHOCTL 3anUcaH-
HbIX YPaBHEHWI peaKuui U cienaHHbiX BbiBogoB. OTMeyaeT BaKHOCTb U3yYaeMblX COefuHe-
HWI M NPOLIECCOB, KaK B >XM3HeAesATeIbHOCTU Ye/IOBEKA, TaK U B MPOMbILLIEHHOCTH.
YyebHasn peatenbHoCTb obyyatowmxcs:

CpaBHMBAIOT pe3ynbTaTbl paboTbl B Nape C pesynbrartamu, NosiyYeHHbIMU APYrUMU yUYeHUKa-
MU; NPpY HEOOXOAMMOCTU KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XUMUYECKMX peaKLui

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pednekcus

Mpeanonaraemas NPOAOIKUTENBHOCTb: 6—7 MUH.

Menarornyeckas OeaTenbHOCTb yUUTENA:

MH(OPMUPYET O OMALLHEM 3aaHWK, AAET KOMMEHTAPUIA MO €ro BbIMOSHEHWIO;

npeanaraeTt aHKeTy pedieKCMM K YPOKY W mpegnaraet paccuutare «MHaMemayanbHbii vH-
[EKC KayecTBa ypoKay;

noaBOANT pedeKCUBHYIO CTAaTUCTUKY YPOKa MO KOJIMYECTBY YHEHWKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3HayeHus 5;

[AEMOHCTPUPYET 3anucb LEenun ypoka, cnpawmsaet: «Kak Bbl gymaeTe 4OCTUMrHYTa M Lenb?»
Ecnm npobnema He pelieHa v uenb He AOCTUrHyTa, nNpeasiaraetT o6bsACHEHWe U npeanaraeT
B JOMOJIHEHME K JOMALLHEMY 3a[aHUI0 NoAyMaTh Hag NPUYMHAMKU 3TOrO.

YyebHasa aeatenbHoCcTb obyyaroLmxcs:

3a/at0T YTOUYHAIOLLME BOMPOCHI O BbINOJHEHUM OMALLUHErO 3aAaHus;

paccunTbiBalOT «MHAMBMAYANbHBIM UHAEKC KauyecTBa ypoKay;
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onpenensioT cTereHb COOTBETCTBUSA MOCTABMEHHOMN LENU U pe3ybTaToB AesATe/IbHOCTH; CTe-
NeHb CBOEro NPOABUXKEHUS K LieNH;

BbICKA3bIBAIOT OLEHOYHbIE CYXXAEHWUS U COOTHOCST pe3ynbTaTbl CBOeW AeATENbHOCTH C Lefblo
ypoka

Marepuanbl ANA NOAFOTOBKU K YPOKY

MHcTpyKums kK nabopatopHomy onbity «CuHTE3 cepoBoaopoa.
KauecTBeHHble peakumn Ha CepoBOAOPOS U CyNbdUibi»

* HeobxopnMMo 3KcnepvMeHTanbHO MPOBEPUTb, BO3MOXEH NI CUHTE3 CEepOBOAOPOAA U3
NPOCTbIX BELLECTB.

* lNomectute B NpoOUPKY HEMHOIO KpUCTasIMHecKon cepbl (Ha KoHuuke wnatens). He-
MHOFO HarpewnTe NpPobUpPKY Ha CNMPTOBKe, YTOObLI cepa pacniaeunach. Jloxxaurtech, Kor-
[a Cepa OCTbIHET M OCTAHETCH 3aKperyIEHHOM Ha aHe nNpobupku. MoarotoBbTe NONOCKY
unbTpoBasbHOW ByMaru, NPOMUTaHHYI PAcTBOPOM aueTata CBMHLA, U MONOCKY YHU-
BepcasibHOM MHAMKatopHou Bymarn. CMouMTE MHAMKATOPHbIE MOMIOCKU BOAOW M3 Npo-
MbIBasIKH.

* Byabte octopokHbl Npu paborte ¢ Gymaroil, NponUTaHHOM PacTBOPOM aueTarta CBuHuUal
MomuuTe! Bce coeanHenns cBuHLA cunbHO sa0BuTLI! Bepute 3Ty MHAMKATOpHYIO Bymary
ToNbKO NuHueTom! Mocne paboTbl He 3abyabTe TLWLATENBHO BbIMbITH PYKH C MblioM!

* 3anonHuTe NpobupKy, Ha He KOTOPOW 3aKpensieHa cepa, BOAOPOAOM 13 annapara Kun-
na uam 3 npubopa AN nonyderus rasos. Kak Hy)KHO AepykaTb NpobupKy, 3anonHsAsa eé
BOLOPOAOM METOAOM BbiTeCHeHus Bo3gyxa? Buumanue! Mepen paboton ¢ Bogoponom
Heob6xoauMOo ero NpPoBepuTb Ha YUcToTy!

* He nepeeopauneas npobupKy, BBeauTe B €€ OTBEPCTUE BaXKHble WHAMKATOPHbIE MO-
JIOCKW W 3aKpenuTe WX, 3aKpbiB NPoOupKy npobkoi. AKKypaTHO, HECW/IbHO HarpewTe
nNpobupKy, 0COBEHHO Ty YacTb, rae HaxoauTcsa cepa. lpekpaTtuTe HarpesaHue, Kak Tosib-
KO OyZyT 3aMeTHbI NepBble NPU3HAKKU U3MEHEHUA LiBETa MHAMKATOPHbIX nonocok. Odop-
MWUTE KpaTKW OTYET O NPOBEAEHHOM UCC/IeA0BaHUMU.

NMOMOLLb YYHUTEJIO

Marepuanbl ons KonupoBaHus
XapakTepucTuka cepoBogopoaa

HasBaHue BewectBa CepoBogopon

Xumuyeckas opmyna

MonsapHasa macca

Bua xumuyeckor cBsizu B Mosiekyne

ArperatHoe CoCTOsIHME NPW H.Y.

HaﬂW-lMe/OTCYTCTBMe LBeTa, 3anaxa

Taxkenee /nerye Bosgyxa (pacyét OTHOCUTENIbHOM MOT-
HOCTW MO BO3AYXY)

PaCTBOpM MOCTb B BOJ€E

TokcuyHoCTb

CreneHu OKUCNEHUS XMMUYECKUX /IEMEHTOB B CEPOBO-
popogne
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lpodomxeHue mabnuysl

HassaHue Bewectsa CepoBonopon

XapaKTepucTMKa OKUCIUTENbHO-BOCCTaHOBUTENbHbIX
CBOMCTB CEPOBOAOPOAA

XapaKTepMCTMKa cepoBoaopoda KaK aNeKTposinta, ero
cnocobHocCTb K ounccouunaummn B BOOHOM pactBope

KucnoTHo-oCcHOBHbIE CBOMCTBA ceposogopona

Bonpochb! 1 3apaHns K 4eMOHCTPaLMOHHOMY OMbITY
«lMNonyuyeHne cepoBofoposa 1 U3yyeHWe ero CBOMCTBY

B annapare ana npoeeneHus xumudeckux peakuui (AMXP) (cMm. pucyHoOK Huxe) nony-
unnu cepoeogopoa. Kakoe Beliectso nomectunu B asyropnyto konby-peaktop 1, uto
npuaMBanu B 3Ty Konby us BopoHku 2? CoctaebTe ypaBHEHWE peakuuu, KoTopas npo-
TEKaeT Mexay 3TMMU BelecTBamu B Konbe-peaktope 1.

1. Bbligensowmics ras nponyckanu Yyepes pacteopbl B Hacagkax |—IV. Onuwwure npo-
Lleccbl, KOTOpble NPOTEKaM B 3TUX PAcTBOPaXx, 3anosiHuTe Tabnuuy.

YT1o pokasbiBa-

Ne CocraB Ha6nwopae- YpaBHeHue
eT (xapakTepu-
Ha- pacTeopa Mble U3MEeHe- peaKkuuu, npoTteka-
. 3yeT) npoTeKa-
caaku B Hacagke HUA lowen B pacTeope
lowas peakuus
| Jlakmyc

Il HopHas sopa

I KoHueHTpupoBaH-
HasA cepHas Kuco-
Ta

v lMppokcua HaTpus

2. Camas BepxHsAs HacagKka B npubope Ha pucyHke obosHaveHa umdpon. OHa 3anon-
HeHa aKTUBUPOBaHHbIM yrneM. KakoBo HasHaYeHue 3Ton Hacagku?

Otuét o naboparopHoMm onbiTe

«CuHTe3s cepoBogopoga. KauectBeHHble peakLunn Ha CEpOBOAOPOL U CyNbduabl»

1. Cdhopmynupyite uenb onbita. Kakve HabnopeHWs No3BoNAOT yTBEPXKAATb, YTO Ce-
POBOAOPOA, MOXHO MOJYYUTb CUHTE3OM U3 NPOCTbIX BewecTB? OTBET NpOMNNIOCTPUPYii-
T€ COOTBETCTBYIOLLMMMU YPABHEHUAMU XMMUYECKUX PeaKLUN.

2. Cpenante 0606LatOLWLMIK BbIBOA, OTBETMB HA BOMPOCHI: @) Kak MOXHO 3KcrnepumeH-
TaslbHO JOKa3aTb, YTO UcClefyeMbli ras sensetcs ceposopopogom? 6) Kak ommumnts
cynbuabl OT Apyrux conemn?

AHKeTa ons pacyéta MHAMBMAYANIbHOTO MHIEKCA KayecTBa ypoka npuBeaeHa B onvca-
HUX METOA0OMMKU NOCobUS.

TeopeTuueckoe noscHeHue
LemMoHcmpayuoHHsIl onbim

«lMonyyeHue cepoBodopoda u usy4eHue e2o cBolicmB»
B konby-peaktop AMNXP (Ha pucyHke nokasaHa uucdpon 1) 3apaHee nomewator 2—3 r
cynbmaa xxenesa (Il). PazbaeneHHyio CONsHYO KUCNIOTY MOXHO HalMTb B BOPOHKY Henocpes-
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Puc. 11. Annapar ans nposeneHusa xummudeckux peaxkuun (AMNXP):

1 — nByropnas konba-peaktop; 2 — AenuTenbHas BOPOHKA
ans paboTbl C TOKCUYHBIMK BeLLLEeCTBaMK, NO3BoNAeT 106aBNATb
HeobX0MMOe KOJIMYECTBO KMOKOro peareHTa B peakLMOHHYIO CMEeCh,
He AonycKas pasrepmeTusaumu npubopa; 3 — EMKOCTH (Hacaaku)
NS XKUOKUX peareHToB (nornotutenen); 4 — Konnaku; 5 — éMKocCTb
(Hacagka) B cbinyynx peareHTOB

CTBEHHO Mepej onbiToM. 3apaHee B HacaAKW HanMBalT PacTBOpPbLI Clie-
ayowmx Bewects: | — nakmyc, Il — mog, lll — cepHas kucnota (koHu,.),
IV — rugpokcug Hatpusa. Ceepxy npubop 3aKpbiBaloT HACaAKoOW C aKTu-
BUpoBaHHbIM yrneMm (3). MNpubop aonkeH BbiTb NOAHOCTLIO COBPaH U 3a-
PSYKeH nepes, YpOKOM.

Korga oTKpblBaloT KpaH BOPOHKM (2), consiHasa KMCoTa nonagaeT Ha
cynbcup xenesa (ll) U HauMHaeTcs peakuus, CONpPoOBOXKAAIOLLAACS Bbl-
LeNneHneM cepoBogopoga:

FeS + 2HCI = H,ST + FeCl,

Insa yckopenus peakuun konby-peaktop (1) MOXKHO HarpeTb C no-
MOLLLbIO CMIMPTOBKM MW 3NEKTPONAUTKU. B cnyyae HarpesaHus cnupTos-
KoW rnopg konby Heob6XoanMMo NOMeCTUTb MeTaIMYecKyto ceTky. Bzammo-
aencteume cynbduaa xenesa () c conaHol unm c pasbaeneHHon cepHoK
KUCNoTaMuM — obLLenpuHATbIN nabopaTtopHbli cnocob nonydeHus cepo-
BOJOPOJA.

Mpv nponyckaHWM cepoBOAOPOAA Yepes pacTBOp SlakMyca Habntogaercsa nocteneHHoe us-
MeHeHWe (DMOoNIeTOBOW OKpackK Ha po3osyto. CepoBogopoaHas Kucsota odeHb cnabas. OgHa-
KO CEpOBOAOPOS B PacTBOpE CNoCoBEH K AnCCouMaLmu:

H,S = H + HS”

Mpu nponyckanum H,S yepes nopHylo Bogy HabnogaeTcs McHe3HOBEHWE DYpPOM OKpPacKM
“oJa v NOMyTHeHWe pacTBopa 3a cYeT oOpa3oBaHUs ocafKa cepbl:

H,S + 1, = 2HI + Sl

JTa peakums xapaktepusyeT BOCCTAHOBWUTE/IbHble CBOWCTBA CEPOBOAOPOAA, OOyCnoBneH-
Hbl€ Ha/IMYMEM aTOMOB CEPbI CO CTEMEHbIO OKUCNEHUS —2.

Mpu nponyckaHnK cepoBoaopoaa Hepes KOHLEHTPUPOBAHHYIO CEPHYIO KUCNIOTY Habnoaa-
eTcA NOMyTHEHME pacTBOpa 3a CYET 0Opa30BaHMA OCaaKa cepbl:

3H,S + H,SO, = 4H,0 + 4Sl

JTa peaKkumsa TakKe XxapaKTepusyeT BOCCTaHOBUTE/IbHbIE CBOMCTBA CEPOBOAOPOAA.
MNpu nponyckaHuu cepoBofopoaa Yepes pacTBOpP MMAPOKCUMAA HATPUSA BHELUHWE U3MeHe-
HUA He Habnlogatotcsa. PacTBop wenoyv HeobxoauMm AN NOMOLLEHWUA CEPOBOAOPOAA:

H,S + 2NaOH = Na,S + 2H,0

JTa peakuua xapaKTepusyeT KUC/IOTHble CBOMCTBA CEPOBOAOPOAA.

Hacagka (3) Takke cnyXuT gns NoroLleHns CepoBoAOPOAa, HO He B pe3y/bTate XMMuye-
CKOM peaKkumu, a 3a CYET agcopbumm Ha MOBEPXHOCTU aKTUBMpPOBaHHOro yrmsa. Hacaaka (3) He-
06xoaMMa, Tak Kak npu 60/bLION CKOPOCTH BblAeieHUsA CEPOBOAOPOA, MOXKET He ycneTb BCTy-
MUTb B PEAKLUMIO C PaCTBOPOM MMAPOKCUAA HATPUS.
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JlabopamopHsili onbim
«CuHme3s cepoBodopoda. KayecmBeHHole peakyuu Ha cepoBodopod u cynbgpudbly»

Mpr 06bIYHBIX YCNIOBUSAX Cepa C BOAOPOLOM He coeauHseTcs. JIvwb npu HarpesaHuu npo-
TeKaeT obpatrmas peakums:

H, + S = H,S + Q,

paBHoBecue kotopoi po 300—350 °C cmeweHo Brnpaeo, a Npu MOBbILEHWM TemnepaTypbl
cMewaetcs BneBo. OgHako 13-3a BbICOKOM YYBCTBUTENIbBHOCTU PeaKLMn CEPOBOAOPOAA C KaTu-
oHamu Pb*" pake npu cnabom HarpeBaHWM AOBOSLHO BbLICTPO HabnoOAAETCs MouepHeHWe
dbunbTpoBasibHoW Bymaru, NPONUTaHHOW PacTBOPOM aueTara CBUHLA:

H,S + Pb(CH,CO0), = PbS! + 2CH;COOH

BnaxkHas yHMBepcanbHas MHAMKATOpHasA OymMara MeHsIeT LBET C XKENTO-3e/1IEHOMO Ha XKENTo-
OpaH>XeBbIM.

MoseneHne 4épHOM OKpacKu 3a cYET obpasosaHus cynbduaa ceuHua (I) npu ezanmopei-
CTBMW CEpPOBOLOPOAA C PACTBOPUMbIMKU COMSIMU CBMHLA — MpPU3HAK YyBCTBUTENIbHOW Kaue-
CTBeHHOM peakuuun Ha H,S. CepoBofopopn ocaxaaeTt U3 pacTBOpoB Cyfbduabl pa3fiMyHbIX Me-
TaNI0B, OT/IMHAIOLLMXCA NO OKpacke: 6enbiit ZnS, TenecHbit MnS, xéntole CdS u As,S;, opaH-
xeBbli Sb,S;, kopuuHeBbil Bi,S;, wuépHble CuS, NiS, PbS, Ag,S, HgS. Paznuuve B okpacke u
PacTBOPUMOCTH CyNbHUAOB B PasHbIX CPefax UCMOsb3yeTca Ans obHapy>KEHWUs WU pa3aesieHus
KaTMOHOB MeTas/IoB.

MeToguyeckne KOMMEHTapuu

B uensx akoHOMUW BpeMeHW ANnsA npoeefeHMs nabopaTopHOro omnbita HeobXxoauMo 3apa-
Hee NPUroToBWUTL NPUOOPbLI AN NoNydYeHUs rasos (Mnu annapat Kunna), 3anonHue nx rpaHyna-
MW LUMHKa. Pa3baBneHHyo CONsHYO KUCIOTY MOXHO HanuTb B NpMbOp HenocpeacTBEHHO ne-
pen onbIToM.

3apaHusa K YPOKY

1. 3a0aHus Ha pa3Bumue ¢YyHKYUOHANLHOU 2PAMOMHOCMU

1) [laBHO M3BECTHO, YTO COEAMHEHUS, COAEPIKALLME CepY, B OCOBEHHOCTU CEPOBOAOPOL, —
OCHOBHAas MpuYMHa NoTeMHeEHUs cepebpa. [axe oyeHb HebosbLIOE copeprKaHue (MeHee MUn-
NMapAHbIX fONen) NeTy4ynmx npousBOAHbIX cepbl B aTMocgepe NOBUHHO B MOABIEHUU TEMHOIMO
cnos cynbduaa cepebpa, na v aneMeHTapHas cepa A0BOJIbHO ObICTPO pearMpyer € 3TUM Me-
Tannom’.

MonpobyiTe cocTaBuTb ypaBHEHWE XUMUYECKOM
peakuuu, Kotopoi obycnoeneHo obpaszoBaHue na-
TWMHbI YEPHOTO LiBETA HA NOBEPXHOCTU cepebpa. Uc-
XOAHble BellecTBa: cepebpo, CEpOBOAOPOL U KUC-
nopog Bosgyxa. CocTtaBbte 3/1€KTPOHHbIM BanaHc,
onpenenvTe OKUCIUTENb U BOCCTAHOBUTESb.

OrtgerT:

4Ag + 2H,S + 0, = 2Ag,S + 2H,0

0 +1

Ag—1e ——> Ag npouecc okucneHus

0 =2

O,+4e —— 20 npouecc BOCCTaHOBNEHUS

4

Ag — BoccTaHOBUTENb
O — okucnutenb

Puc. 12. CepebpsHsie cmonoBeie npubopel

3 KypamuwuH A. WU. TaitHa ctonoeoro cepebpa // Xumus n xum3ub. — 2019. — Ne 5. — C. 19.
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i A Teeumen: | [RNR] Tho Art Tostitut o Chicago [

Puc. 13. VUsroHsaowuit apsasona, ok. 1580. AsTopcTBo npunucbiBaeTcs [yKoBaHHK
barTtucra penna Poeepe

2) Ha MHOrmx crapbix KapTMHax, HamMCaHHbIX MaC/sHbIMKM Kpackamu, 6esnble Kpacku us
ocHOBHoro kapboHata ceuHua 2PbCO5-Pb(OH), (cBuHUOBbIE Benuna) TeMHeloT Nnoa, AenCTBu-
€M CepoBOAOPOAa, CNIefOBbIE KOIMYECTBA KOTOPOro BCEraa cogeprkarca B Bo3ayxe. [lotemHe-
HMe NPoUCXoauT BCreacTeme obpasosaHus YépHoro cynbduaa ceuHua. [na pectaspauuu Ta-
KUX KapTWH MPUMEHSAETCS NepoKCuA BOAOPOAA, MpeBpallaloliMi YEPHbIM Cynbdup CBUHLA
B 6enbiit cynbdar. Obe 3T1 conm HepacTBOpUMBI U Boae”.

O6wuit BUA KapTUHbI 0O 06pabOTKM PacTBOPOM MepoKCMaa Bogopoaa.

Ta »ke KapTWHa Noc/e NpUMeHeH1sA NepoKcuaa Boaopoaa’.

MNpeanonoxute, Kakne peakuMun NPOTEKAIOT:

a) npwv NOTEMHEHWUMU CBUHLIOBbLIX Benunn nog AeMCTBMEM CEPOBOAOPOAA;

6) BO BpeMs pecTaBpauMM TaKUX KApTHUH C NPUMEHEHWEM pacTBOpa NepoKcHaa BOAOPOAaA.

OtBeT npounnioCcTpupyiTe ypaBHEHUSAMU pPeaKLUi.

Ortgert:

a) 2PbCO,-Pb(OH), + 3H,S = 3PbS + 4H,0 + 2CO,

6) PbS + 4H,0, = PbSO, + 4H,0

2. 3a0aHue 0ns1 noozomoBku k TMA, BIP
1. Hanuwwute ypaBHEeHUs peakuuit, C MOMOLLbIO KOTOPbIX MOXHO OCYLLLECTBUTbL NpeBpaLle-
HWA NO CxeMme:
S — FeS — H,S — CuS

[ns TpeTbero npeBpaLleHnsa COCTaBbTe COKPALLEHHOE MOHHOE YPaBHEHME peaKLnu.
OrtBeT:

1. S + Fe = FeS

2.FeS + 2HCI = FeCl, + H,ST
3.H,S + CuSO, = CuS! + H,SO,
H,S + Cu® = CuS + 2H'

‘ BpayH T., Nlemeit I. 0. Xumus — B ueHtpe Hayk. B 2 4. / Y. 2. Mep. ¢ aHmn. — 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 BelecTBa, C KOTOPbIMU pearnpyeT CePOBOAOPOA;:

1)
2)
3)
4)
9)

CepHMCTbIﬁ ras,
yrnechnblﬁ ras,
CONnAHaA KUCnota,
rMOpPoOKCHna Kanuaj;
Xxnopwug KanbuuAa.

OrteeT: 1, 4.
3. PactBop Bewectea X BCTynaer B peakumto C pacTBOpPOM cyfbcuaa HaTpus, B pesysbrare
peakuumn obpasyeTca ocafgok YEpHOro useTa. M3 nepeuncneHHoro Huxe cnucka ykaxkure cop-

MyJbl,

1)
2)
3)
4)
3)

KOTOpPbl€ MOTryT COOTBETCTBOBATb BELLLECTBY X.
Cu(NG;),;

Zn(OH),;
FeSQO,;
KOH,;
HBr.

Otsert: 1, 3.
Temol npoekmHbix u ucciedoBamensckux pabom

1.
2.
3.
4.
5.

CynbuaHas Koppo3usa CTasu M CnocoObl 3aLUMTbl OT HeeE.

OnpepeneHune conep’kaHns CepoOBOAOPOAA B BOAE U3 NPUPOAHbIX UCTOYHMKOB.
lNpuMeHeHWe cepoBOLOPOAHON BOAbI B MeauLMHE.

XuMUUyeckune peakumu, NpoTeKaloLwme B KIeTkax HeKOTOPbIX rpynn cepobakTepui.
MpupogaHble cynbcurabl — pyapl LBETHLIX META/IOB, UX NPOMbILLTeHHAs nepepaboTka.

Ypok 6. «Okcud azoma (IV)»°

Bax¢Ho

Okcup asora (IV), amokeup asora, NO, — ras kpacHo-6yporo uBeTta C pe3kuM yayLusin-
BbIM 3arnaxoM, CUJIbHO AA0BUT. B CXKMXKEHHOM COCTOSIHUM — >XUAKOCTb XXENTOro LBeTa,
npu Temneparype Hwxe —11 °C 3amep3aet B Buage GecuBeTHbix KpucTanios. [pu ox-
naxgeHuun gumepusyetca B 6ecusetHbid N,O,:

2NO, == N,0, + Q

[uokcup asota — OQHO M3 CaMblX PACNPOCTPAHEHHBIX M OMACHbIX BELLECTB, 3arpsA3Hs-
loLLMX aTMOChepy M UMEIOLLIMX aHTpororeHHoe npoucxoxaeHune. OH aBnseTcs npome-
YKYTOYHbIM NPOAYKTOM OKWUC/IEHUS aMMUWaKa Mnpu NpoU3BOACTBE a30THOM KUCOTbI. Bbl-
LensieTcs npy UCMnonb30BaHUM KOHLEHTPUPOBAHHOM a30THOWM KMC/OTbI: HAaNnpuUmep, npu
HUTPOBAHMM LLeNION03bI, MWULEPHUHA, NPU TpaBaeHMn Meau U megHbix cnnasoe. NO,
(TouHee ero gumep N,O,) — oKMCAUTENb PAKETHOrO FrOPHOYEro Ha OCHOBE MPOW3BOA-
HbIX rugpasuHa (8 BoopyskéHHbix cunax PD umeHyetca «amun»). Moxket obpasoarbcs
NpW CropaHnM Pasnn4YHbIX NPOAYKTOB U OTXOAO0B NpeanpUsiTUA XMMUYECKOW MPOMbILL-
neHHocTH. 1o MHeHMWIo 3K0I0roB, NepBbiM Mo 06bEMY BbIOPOCOB AMOKCHAA a30Ta B ar-
Moccdepy B 6onbluMX ropofax ABAAETCA aBTOTPaHCNOPT . M3-3a xapakTepHoro LBeTa
BbIBPOCHI AMOKCHAA a30Ta MOMYHYUIU HA3BaAHUE «JIUCHI 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 (nara 06-
pawenus 08.05.2021)
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Yenosek owyliaer 3anax U HebonbLioe pasapaykeHne Bo pTy npu koHueHTpauun NO, Bce-
ro 0,2 mr/m’. Mpu 6onee BbICOKUX KOHLIEHTPALMAX WU YBESIMYEHUN BPEMEHWU IKCMO3MLIMK Ha-
6I0QAl0TCA TAXKENbIE OTPAB/IEHUA, BM/IOTb OO CMepTeNbHbIX, ObICTPO pa3euBaeTcs BPOHXO-
MHEBMOHUA, OTEK NErkux’.

BmecTe c TeM, 3HaHWA O BaKHEWLLUMX COEAMHEHMAX a30Ta, B 4YaCTHOCTM 06 oKcuae aso-
1a (IV), no3BonsioT NoHMMaTb NPOLECChbl, NPOUCXOoAALLMe B MPUPOLE U B MPOMBbILLIEHHOCTH,
yNpaensaTb 3TMMKU NpoLecCaMu, BeperKHO OTHOCHUTLCS K OKPY’KaloLEeN Cpeae U CBOeMy 340pPO-
BblO.

Tun ypoka: KOMBUHMPOBaHHbIN (YPOK U3y4yeHUss HOBOro MaTtepuana).

Knacc: 9

Llenb ypoka: cosgaHue ycnosuit Ais U3ydeHWs MpPOMbILLeHHbIX M laboparopHbIX CNocCo-
608 nonyyeHuns okcuaa asora (IV), ero hmanyeCcKUX M XMMUYECKUX CBOWCTB, PO/IU B MPOU3BOA-
CTBE a30THOM KMCNOTbl, HOPMUPOBAHUA NO3HABATENIbHbIX YHUBEPCAJIbHbIX AEUCTBUM.

MNpoaonK1TenbHOCTb YpOKa: OAMH akafeMUYeCcKui 4ac.

MnaHupyemble pesynbrathl:

[lpedmemHele:

* MPUMEHATb OCHOBHbIe METOAbI MO3HAHUSA: HabnogeHMe, SKCNEPUMEHT;

* XapakTepu3oBaTtb (hU3NYECKME U XMMUYECKUe CBOWMCTBA okcuaa asorta (IV), sHatb cnoco-
Obl €ro Noy4eHns B NPOMbILLIEHHOCTU 1 B Nnabopatopuu;

* yMeTb 0ObACHATb HabMOAAEMblE U3MEHEHUSA MPU NoNyYeHun okcuaa asorta (IV), B nabo-
PaTOPHbIX YC/IOBUAX MOLENMPOBaTb MPOMbILLIEHHbIE MPOLECCh, JieXKaliMe B OCHOBe
NMPOV3BOACTBA a30THOM KWCNOTbl; NPOBOAMUTL OMbIThbl, MOATBEPXKAAIOLLME XUMUYECKUE
cBoMcTBa okcupa asora (I1V);

* XapaKTepu30BaTb B3aMMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMM BaXKHEMLLIMX
CcoefIMHEHUI a30Ta, B KOTOPbIX OH NPOSBASET MNONOXUTENbHYIO CTENEHb OKUCNIEHUS;

* cobntogarb npaeuna 6ezonacHor paboTbl MpU NPOBEAEHWU OMbITOB C TOKCUYHbIM ra3oM,
OVMOKCHUIOM asoTa.

* MemanpedomemHeole:

* MO3HaBaresibHble: OPUEHTUPOBATLCA B TEKCTAX, aHaNM3UpoBaTb, 0bpabartbiBarb U UHTEP-
npeTMpoBartb MHGOPMALMIO, UCMOMb30BaTb €€ 415 PELUEHUS NOCTaB/IEHHbIX Y4EOHbIX 3a-
Aav;

* perynsiTMBHble: KOHTPOSIMPOBATb U OLLEHUBATb Pe3ysibTaTbl AESATeNIbBHOCTU, BHOCUTL KOP-
PEKTUBbI B UX BbIMNOSIHEHUE;

* KOMMYHWKaTMBHblE: 3eKTUBHO paboTaTth B Nape 1 Npu peLueHnn y4ebHoW 3aaaqu.

Jlu4HocmHele:

* pa3BuBaTb NPaAKTMHYECKME HaBbIKMU MO MCMO/b30BaHUIO yuebHOro obopynoBaHus;

* NPOSBNATb NO3HaBaTe/bHbIM MHTEPEC, HanpaBNeHHbIM Ha U3y4YeHWe CoOeJMHEHUIM a3oTa U
UX NMPUMEHEHUE B XKM3HU YeNloBEKa.

O6opynosaHue, nporpaMmMmHoe obecnevyeHue M pacxogHble Mmatepuasnbi

MHTEPAKTUBHAA AOCKa MO0 KOMMbIOTEP U MYSIbTUMEAMMHBIN NMPOEKTOP, 3N1EKTPOHHbIE Tab-
Nuubl, NnporpaMmHoe obecneyeHune Releon Lite, undpoBon AaTunK 3/1€KTPONPOBOAHOCTH, AaT-
4yuKk pH, TepMOpe3nCTOpHbIM AaTYMK Temnepatypbl; annapar Ans NPOBeAEeHUS XMMUYECKUX
peakuui (AMXP), ycTaHOBNEHHbIN B LUTATUBE; MAarHUTHAaA MeLLasKa, LNpuL, 3anoiHeHHbIW OK-
cugom asorta (IV), wnpuu, 3anonHeHHbIM KUCIOpoaoM, nnactukosas byteinka (1,5 n), 3anon-
HeHHaa okcugoMm asora (1), cnupToBka, NpombiBasiKa C AUCTUAIMPOBAHHOW BOAOW, aKTUBUPO-

! BpegnHble BewecTa B npoMmbiwieHHocTU. CNpaBoYHWK A XMMUKOB, MHXXeHepoB 1 Bpadei. B 3 7.
Tom lll. HeopraHnyeckue u anemeHTopraHuyeckue coeauvHenuns / Mop pea. npod. H.B. Jlasapesa u
npod. U. O. lapackuHon. — J1.: Xumusa, 1977. — C. 101—111.
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BaHHbIN yrosb; Mefb (KyCOYKM NPOBOIOKU WU CTPYXKKKM), KOHLEHTPUPOBAHHAsA a30THas KMCO-
1a (65%), pactBop nakmyca, pactBop uoaupa kKanus (unu Hatpusa) (5%-Hbii), pacTeop
nepmarraHata kanua (0,01%), pactesop ruapokcuaa Hatpus (10%-Hbii).

Xop, ypoka

Jtan ypoka 1. OpraHusauMoOHHbIN

Mpepnonaraemas NPOAOIKUTENBHOCTb: 1—2 MUH.

Meparorvyeckas LeATENbHOCTb YYUTENS:

NPOBEPSIET FOTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHWe Kiacca K pabote Ha ypoke, CO3AaéT
MOJSIOXKUTE/IbHbIN 3MOLMOHASbHBIA HACTPOW Y 0BYYalOLMXCS.

YyebHasn featenbHOCTb 0OyyatoLwmxCa:

3MOLMOHASIbHO HACTPAMBAKOTCA Ha NPEACTOALLYIO y4ebHYIO AeATeNbHOCTb

Jtan ypoka 2. MotueBaums K yuebHOM neATeNbHOCTH, aKTyanusaums
M 06006LWeHMe UMEeIoLMUXCA 3HAHUN

MNpennonaraemas NpoAo/IKUTENBHOCTb: 7 MUH.

MNeparornyeckan neaTenbHOCTb yUUTENS:

npeanaraeT yyYawMMcs NpocnyllaTb CEPUID CYXXOAEHWUM U Ha UX OCHOBE OMNpenenuTb TeMy
ypoka U uenb ypoka. Ha nio6om 3tane BbiCKasbiBaHUSA CY>KAEHUI MOXKHO O3BYYMTb OTBET.

O kakoM coeguHeHWM a30Ta UMOET peub?

1. CoepuHeHue, B KOTOPOM a30T NPOABNSAET CTEMNEHb OKUCNEeHUs +4.

2. BeuiecTtBo, M3-3a KOTOPOrO KOHLIEHTPUPOBaHHAsA a30THas KMUCoTa npuobpertaer ento-
Bypyto OKpacKy npu XpaHeHUH.

3. TokcuyHoe GUHapHOe coeaMHeHWe a3oTa, KOTopoe 0OpasyeTcs NPaKTUYECKU KaKAablin
pas, Korga npuxoautcsa paboTarb C OYeHb KPenKoW a30THON KUCOTOM.

4. a3, UMeloLWMI APKYIO KPacHO-Oypyto OKpacKy, U3-3a Yero ero BbiIOPOCHI Ha3bIBAKOT «J/N-
CUM XBOCT».

Puc. 15. Bbibpoc guoKcuaa asota, «IMCKUii XBoCT»,
Ha npeanpuatim «KynbbiwesAsory, r. Tonbattu, 11.07.2016

®Hosoctn Camapbl  https: / /progorodsamara.ru/news /view /185360 (mata  oBpatieHus
08.05.2021)
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MNMocne onpepeneHuns coctaBa v Ha3BaHWA COEAMHEHWUS, KOTOPOE NPEACTOUT U3YYuTb Ha YpO-
Ke, Npeanaraet yTOYHUTb TEMY YPOKa, aKLEHTYanu3upys BHMMaHWe obyyalowmxcs Ha co-
e0MHEeHUAX a30Ta, B KOTOPbIX OH MPOSBNSAET MOJIOXKUTE/IbHbIE CTEMEHU OKUCIEHUA. 3aTem
npeanaraeT oxapaktepusoBatb okcug asora (IV) no npeanoxkeHHoMy nnaHy (CM. matepuarnsi
LS KOMMPOBaHWA), NPOrHO3MPYS ero GusrMyeckne U XMMMYecKne CBOMCTBA.

MNpepnaraet o4HOMY M3 YYEHWKOB 3a4MTaTb XapaKTepucTUKy okcuga asota (V) pnsa dpoh-
TanbHOro obcyaeHus B Knacce.

YyebHasa aeatenbHocTb obydatoLmxcs:

BbICKA3bIBAIOT CBOMU MPEANOJIOKEHNS, COMACOBbLIBAIOT C YUYUTENEM TEMY U Lie/b YPOKa, Npes-
nararoT crocobbl M CpeCTBa AOCTUXKEHUSA LESu.

B napax BbINOMHSAIOT 3aaHUA NO XapaKTepUCcTMKe CBOMCTB okcraa asota (IV), yyacTeytoT Bo
(bpOHTaNIbHOM 0BCYXKAEHWMM MO MaHy «XapaKTepucTuka okcuaa asorta (IV)».

JTtan ypoka 3. [[pyuMeHeHHne 3HAaHUWA B HOBOU CUTyaL U

MNpennonaraemas nponomxutenbHocTb: 20 MUH.
Meparorvyeckas fesATeNbHOCTb yYUTENS:

1. Obcykpaet ¢ obyyarowmmmnca cnocobbl nonyyeHus okcmuaa asora (IV) B npombiwneHHo-
cT1 1 B nabopatopuu. Mpeanaraer BbicKasatb CyXAEHUSA O COAEPXKaHUU XMMUYECKOro 3KC-
nepuvMeHTa, HaLueseHHOro Ha NPOBEPKY BbICKa3aHHbIX NPEANONOXKeHUH, Ha UsydyeHue husu-
YECKMX U XMMUYECKUX CBOMCTB AMOKCMAA a3oTa. KoppeKTupyeT nnaH akcnepuMMeHTa.

2. OemoHcTtpupyet nonydeHune okcupa asota (IV) B AMXP, npeanaraer obyuarowmmcs
OCMbIC/IUTb pe3ysbTarbl HabntoaeHW, OTBETUB HA BOMPOCHI U BbIMOHUE 3aAaHWsA K AEMOH-
cTpaunoHHomy onbiTy «llonyyeHune okcupa azora (IV) u usyyeHue ero ceoncTe» (cM. mate-
puanbl ana konvposaHus). OpraHusyer obcykaeHne OTBETOB Ha BOMPOCH! K AeMOHCTpaLu-
OHHOMY OnbITY.

3. Npepnaraer obyyaoWMUMCA CNPOEKTUPOBATb XMMUYECKUIA SKCNEPUMEHT, MOAENMPYIOLLMIA
NPOMbILLIEHHBIM NpoLecc nonyyeHus okcuaa asota (IV) okucnenvem okcmpa asora (ll). Ot-
MeuaerT, YTO 3TO OAMH U3 NPOLIECCOB, KOTOPbIM SIEXXWUT B OCHOBE MPOU3BOACTBA a30THOM KMUC-
NoTbl.

4. NemoHcTpupyeTt onbiT «OkncneHne okcuaa asora (ll) po okcvpa asora (IV)». Mpepnaraer
06y4aloLLMMCA OTBETUTb Ha BOMPOCHI U BbIMOIHUTL 3a4aHMA K AAHHOMY AEMOHCTPALUOHHO-
My OnMbITy (CM. Matepuasnbl g KOMMPOBAHMS).

5. MNpeanaraet obyyaOLWLMMCA NPOAOIKUTL NPOEKTUPOBAHUE XMMUYECKOTO 3KCMEPUMEHTA,
CMOAENMPOBaTh NPOLECC 3aBepLuUatoLLLel CTaauMu NPOU3BOACTBA a30THOM KUCNOTbI.

6. HdemoHctpupyeT onbiT «B3anmoperictene okcuaa azora (V) ¢ Bogor u kucnoponom, no-
Ny4eHWe a30THOM KMCOoTbl». [peanaraer obyyatowmMMCcs BbIMOMHUTL 33A4aHWUSA K AaHHOMY fe-
MOHCTPaUMOHHOMY OMbITy (CM. MaTepuanbl ans KonuposaHus). Mogsoaut obyyatowmxca K
BbIBOAY O MOSIHOW TPEXCTAAUMHOMN CXEME MPOMBbILLIEHHOMO NPOU3BOACTBA a30THOW KUCNOTbI.

YuebHas peatenbHoCTb 0byyatowmxcs:

1. B npouecce dpoHTanbHOM 3BpUCTUYECKON Beceapl y3HAKOT 0 cnocobax nosyyeHUss OKCU-
na asora (V) B npombiwneHHocTH 1 B nabopartopuu. MnaHMpPyOT XMMUYECKUI SKCNIEPUMEHT,
HaLeneHHbIM Ha u3yvyeHne hU3MYECKUX U XMMUYECKUX CBOMCTB AMOKCHIA a3oTa.

2. HabniopaloT usmeHeHUs BO BpeMs AeMOHCTpauuK nonyydeHus okcuaa asora (IV) 8 AMNXP.
OtBeyaloT Ha BOMPOCHI M BbIMONHSAT 3aA4aHUA K eMOHCTPaLMOHHOMY onbiTy «[lonyyeHune
okcuaa asora (IV) u usydeHune ero ceoncTB» (CM. Matepuansl Ans konvposanus). Obcyxaa-
lOT OTBETbl HA BOMPOCHI K A€MOHCTPALMOHHOMY ONbITY.
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3. MpoeKTUPYIOT XMMUYECKUIN SKCNEPUMEHT, MOLENIMPYIOLLMI NMPOMbILLIEHHbIW NPOLEecc no-
nyyeHus okcuaa asorta (IV) okucneHmem okecunga asora (l1).

4. HabnopaloT AeMoHCTpaLmio okucneHus okenaa asorta (Il) oo okcuaa asora (V). Otseva-
tOT Ha BOMPOCHI U BbINOJIHAOT 3a4aHWA K JaHHOMY AEMOHCTPaLMOHHOMY OMbITY (CM. MaTepu-
asibl 415 KOMMPOBAHMS).

5. [poeKTUpYIOT XMMUYECKUIA IKCMEPUMEHT, MOAENUPYIOLLMIMA NPOLIeCC 3aBepLualoLLen cTa-
MU NPOU3BOACTBA a30THOM KUC/IOTbI.

6. Habnopaot B3anmopencTeme okcuga asora (IV) ¢ Bogoi u Kucnoponom, B pesynbrate
KoToporo obpasyeTcs a3oTHas Kucnota. BbinonHAOT 3agaHusa K AaHHOMY AEMOHCTPALMOH-
HOMYy onbITy (CM. Matepuasnbl A1 KONUPOBaHUs), hOPMYIUPYIOT BbIBOAbI O MpoLeccax, ne-
YKalMX B OCHOBE NPOMBILLIEHHOIO NPOW3BOACTBA a30THOM KMC/OTI

dTan ypoka 4. KoHTponb ycBoeHus, 06cykaeHue AoNyLWEHHbIX OWIMOOK
M UX KOpPEeKLuusa

lNpennonaraemas npogonxkutensHoctb: 10 MUH.
MNeparornyeckas [eaTeNbHOCTb yYUTENS:

opraHusyet o6cy>+<p,eH|/|e pe3ynbtatoB NCcnenoBaHnA, npoeepsAaeT npaBuJIbHOCTb 3anUCaH-
HbIX ypaBHeHMﬁ peaKu,Mﬁ 1 CcAeNlaHHbIX BbIBOOOB. OTmeyaeT BaXKHOCTb n3yyaemMbix coenu-
HEHWUM U npoueccos, KaK B XXU3HeneATe/ibHOCTHU YenoBeKa, TaK U B MPOMbILLTIEHHOCTHU.

YyebHasa geatenbHoCcTb obyyatoLmxca:

CpaBHWBAIOT pe3y/bTatbl paboTbl B Nape C pesynbrataMu, Nofy4YeHHbIMU APYrMMU YUYeHUKa-
MU; NPU HEOOXOAMMOCTHU KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XMMUYECKUX peaKLmi

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pedrekcus

MNpennonaraemas NpPoAO/IXKUTENBHOCTb: 6—7 MUH.
Meparorvyeckas feATeNbHOCTb yYUTENS:
MH(OPMUPYET O AOMALLHEM 3a4aHUN, [AET KOMMEHTapPWI MO €ro BbiMOSHEHUIO;

npeasiaraeT aHKeTy pedeKCUMU K YPOKY M npeasaraeT paccuutatb «MHAMBUAYaNbHbIN WH-
LEKC Ka4yecTBa ypOKa»;

noaBoauT pedIeKCUBHYIO CTaTUCTUKY YPOKa NO KOMIMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHUA 5;

OEMOHCTPUPYET 3arnncb Lenn ypoka, crnpalineaeT: «Kak Bbl Aymaete LOCTUTHYTa JIn Ll,eflb?».
Ecnu npo6neMa HEe peweHa U uesib He OOCTUrHyTa, npenjiaraet O6'b$|CHeHMe, n 3a,u,a'éT B
AonosiHeHUe K goMallHeMy 3aaHUI0 NoayMaTb Had NpU4nHaMu 3TOrO.

YuebHasn featenbHOCTb 0OyyatoLmMXCa:
3a/a10T YTOUYHAIOLLME BOMPOCHI O BbINOJHEHWM AOMALLUHErO 3aAaHus;
paccunTbiBaloOT «MHAMBMAYANbHbIN UHOEKC KayecTBa ypoKax;

onpenenAarT cteneHb COOTBETCTBUA nocTtaefieHHOM Luesin 1 pe3ynbratoB 4eATE/IbHOCTH; CTe-
NeHb CBOEro npoaBm>XeHnaA K Lesu;

BbICKa3bIiBalOT OLUEHO4YHbIE CY>XOEHUA U COOTHOCAT pe3y/ibTaTbl CBOEMN OeATeNbHOCTU C Le-
b0 YPOKa
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MOMOLLDb YHYUTENIO

Marepuanbl Ana KONUPOBaHUA
XapakTtepuctuka okcuaa asora (1V)

HaseaHue BewecrtBa Okcup azora (IV), auokcun
asora

Xumunyeckas chopmyna

MonspHasa macca

Bup xuMuyecKow cBs3u B MOEKYNE

ArperatHoe coCTOsIHME MNpW H.Y.

Hanuuune /otcyTcTBHe LBETA, 3anaxa

Taxkenee /nerye Bo3pyxa (pacyeT OTHOCUTENIbHOWM
MIOTHOCTH MO BO34YXY)

PacTtBopumocTb B Boge

TokcnyHocTb

CreneHn oKUCNeHWUA XMMUYECKUX 3/IEMEHTOB B OKCUe
asora (V)

XapakTepucTMka OKUCIUTENIbHO-BOCCTAHOBUTE/bHbBIX
cBoWcTB okcuaa asora (1V)

KucnoTtHo-ocHoBHble cBoWCTBa okcuaa asora (1V)

Bonpocbl 1 3agaHna K 4eMOHCTPALMOHHOMY OMbITY
«MonyyeHue okecupa asora (V) n M3yyeHue ero cBOMCTB»

B annapare ans npoeeaeHua xummudeckux peakuun (AMNXP) (cm. pucy-
HOK HWXe) nonyuunun okeupg asota (IV). Kakoe Beliectso nomectunu B @/3
ABYropnyto konby-peaktop 1, 4To NpuaMBanu B 3Ty KONby U3 BOPOHKHK

2? CocTaBbTe ypaBHEHME peaKkLMMu, KOTopas NpoTeKaeT Mexay 3TUMM
BelLlecTBaMu B Kosibe-peaktope 1. Ykaxkute oKUCIUTENb M BOCCTAHOBM- LTV
Tesb.

Puc. 16. Annapar gns npoBegeHns xuMuyeckux peakumi (AMXP): 1 — apy-
ropnas Konba-peakrtop; 2 — AenuTesnbHas BOPOHKA A5 paboTbl C TOKCHY-
HbIMMW BELLLEeCTBaMU, NO3BONAET 06ABNATL HEOOXOAMMOE KONMYECTBO XKUA-
KOro peareHTa B peaKLMOHHYIO CMeCb, He AOMNyCKas pa3repMeTusauuy npu-
6opa; 3 — EMKOCTM (Hacaaku) ANna XUAKWUX peareHTos (nornorutenen);

4 — konnaku; 5 — émKocTb (Hacagka) Ans CbiMyyux peareHToB
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Bbigensiowmica ras nponyckanu Yepes pactBopbl B Hacagkax |—IV.
1. OnuwuTe Npouecchl, KOTopble MPOTEKaM B 3TUX pPacTBOpax, 3anosHuTe Tabnuuy.

Ne Cocras Ha6nopae- YpaBHeHHUEe peaKuum, YTo pokasbiBaeT
Hacapg- pacTBopa Mble U3MEHe- npoTeKalLen (xapakTepusyert)
Ku B Hacagke HuA B pacTBOpe npoTeKatowas

peakuus
I JTakmyc

] Hoonp kanus

I lNepmaHraHat
Kanus

v lMapokcua, Ha-
Tpus

2. Camasn BepxHas Hacagka B npubope (Ha pucyHke obo3HayeHa undpon 3) 3anonHe-
Ha aKTUBMPOBaHHbIM yrneM. KakoBo Ha3HayeHwe 3Ton Hacaaku?

Bonpochb! 1 3apaHus K 4eMOHCTPALMOHHOMY OMbITY
«Okucnenue okcrpa azora (Il) po okcuaa asora (IV)»
1. KakoM ras HaxoauTcs B nnactvkoBom 6yTbinke? MmeeT v oH oKkpacky?

2. Kakue n3aMeHeHMs NPOM3OLLN, KOrga OTKPbINM KpbiwKy? Kakas peakuus npu 3ToMm
npotekaeT? CoctaBbTe ypaBHEHWE 3TOM peaKkLuu.

3. Yro Habniopaercsa nocne Toro, Kak B OyTblIKy 40OABWAM BOAbI, 3aKPbINW KPbILLKY U
BCTpaxHynu? MouyeMy OyTbliKa HEMHOro «Cxanacb»? OTBET NPOUNIIOCTPUPYITE COOT-
BETCTBYIOLLMM YPABHEHMEM XUMUYECKOW peaKLuu.

4. Yto 6yper HabnoaaTbCsa, €CiM CHOBA OTKPbITb KPbILWKY, a 3ateM J00aBuTb BOAbI?
OtBeT nosicHuTe.

3apaHua K AeMOHCTpaurMoHHOMY onbiTy «B3anmopeicteme okcuaa asota (1V)
C BOAOW W KMC/IOPOLOM, NOJTyYeHUE a30THOM KUCIOTbI»

1. 3anonHute Tabnuuy:

Perucrpupyemsiit Temnepartypa, °C MokasaHusa pgaTunka lMokasaHusa
napameTp pH AaTyUKa 31eK-
TPONpoOBOAHO-

ctu, MKCm/cm

D,O NponyCcKkaHnA rasos

MNocne nponyckaHusa
rasos

O6bsAcHUTe HabnogaemMble U3MEHEHUs, MPUMBEAUTE COOTBETCTBYIOLLEE YPABHEHUE XUMU-
YEeCKOM peaKLuH.

AHkeTa ana pacuéta «MHaMBMAYaNnbHOrO MHAEKCA KayecTsa ypoKa» npueefeHa B Onu-
CaHuUM MeToA0N0rMn Nocobums.
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TeopeTuyeckoe noscHeHue
JemoHcmpayuoHHsIG onbim
«[llonyyerue okcuda azoma (1V) u usyyerue ezo cBolicmBx»

B konby-peaktop AMNXP (Ha pucyHke 16 nokasaHa undpon 1) 3apaHee nomewiaror 2—3 r
KyCOYKOB MeAHOM MPOBOJIOKU UM MefHbIX CTpy>KeK. KOHLEHTPUPOBAHHYIO a30THYIO KUCIOTY
MOXHO HaJIMTb B BOPOHKY HENocpenCcTBEHHO Mepen onbiToM. 3apaHee B HAaCaAKW HanuBaloT
pacTBopbl cnegyowux Bewects: | — nakmyc, Il — noaug kanusa (unm Hatpus), lll — nepmarra-
HaT Kanus, IV — rugpokcup Hatpusa. Ceepxy npubop 3aKpbiBalOT HACAAKOM C aKTUBUPOBAH-
HbiM yrném (3). Mpubop pomkeH 6biTb NONHOCTLIO COBpaH U 3apsXKeH nepes yPoOKOM.

Korpa oTKpblBaloT KpaH BOPOHKM (2), a30THaa KMCnoTa nonagaeT Ha Medb M HauyMHaeTcs
peakuusa, conpoBoXaaroLwasacs BolaeneHneM okcuaa asota (I1V):

Cu + 4HNO; = Cu(NO;), + 2NO,T + 2H,0

Ina yckopeHnus peakummn konby-peaktop (1) MOXKHO HarpeTb C MOMOLLBIO CIMPTOBKU MK
aneKkTponauTku. B cnyyae HarpeBaHus cnMpToBKOM nog Konby HeobxoanMo NoMecTUTb MeTas-
nuyeckyto ceTky. Bzaumopeictene megu ¢ KOHLEHTPUPOBAHHOM a30THOM KUC/IOTOM — OAWH U3
naboparopHbix cnocoboB Nony4eHns AMOKCUaA asoTa.

Mpu nponyckaHuun okcuga asota (V) yepes pacteop nakmyca Habnogaercs 6bictpoe U3-
MeHeHue roneToBor OoKpacku Ha KpacHyto. Okcug asora (IV) — KucnoTHbIM oKeua, npy ero
B3aMMOZEWNCTBMM C BOAOW 0OpasytoTcsa ABE KMCNOTbI, a30THAA M a30TUCTas:

2NO, + H,0 = HNO; + HNO,
A3zoTtucTtasa kKucnorta cna6aﬂ n He)’CTOﬁ'-IVIBaFI, NEerko pasnaraetca:
2HNO, = NO + NO, + H,0

Mpu nponyckanun NO, yepes pacteop voauaa Kanuva Habniogaercs noseneHue Oypou
OKpacKku 1opaa, KOTopbli BbiNafaeT B OCaAOK B BUAE KPUCTAIZIOB TEMHO-CEPOro LBeTa Mnpu us-
ObITKe AMOKCHAA asoTa:

2NO, + 2KI = KNO, + I,

JTa peakuus xapaKTepusyeT OKUC/IUTENbHbIE CBOMCTBA AMOKCHIA a30Ta.

Mpu nponyckaHun okcupa asota (IV) yepes pacteop nepmaHraHara Kanvs Habnopaercs
nonHoe obecuBeyrBaHne pacTBopa:

5NO, + KMnO, + H,0 = Mn(NOs), + KNO; + 2HNO;

JTa peakuus xapaKTepusyeT BOCCTaHOBWUTE/bHbIE CBOWCTBA AMOKCMAA a30Ta. Takum obpa-
30M, okcug asota (IV) nposenser ABOMCTBEHHbIE OKWUC/IWTENIbHO-BOCCTAHOBUTESIbHbIE CBOWM-
+4

cTBa, 006yCOBNEHHbIE HannyMemM atomoB asota N.
Mpu nponyckanun NO, yepes pacTBop rMApoOKCHAA HATPUS BHELUHWE U3MEHEHUA He Ha-
6nopatotca. Pacteop wenoun HeobxoamMm s NormoLeHns TOKCUYHOro okcuaa asora (IV):

2N02 4+ 2NaOH = NaN02 + NaNO3 + Hzo

JTa peakuus xapakTepusyeT KUC/IOTHble CBOWCTBA AMOKCcHAA asoTta. B pacTteope wenouu
okcug asota (IV) aucnponopunoHupyeT ¢ obpasoBaHWeM ABYX CONen: HUTpUTa (B KOTOPOM
cTeneHb OKMCNeHUs a3oTta +3) 1 HUTpata (B KOTOPOM CTeneHb OKUCIEHNUS a3oTa +5).

Hacagka (3) tTakKe Cny»uT ona nornoLlieHms HUTPO3HbIX ra30oB 3a CYET agcopbummn Ha no-
BEPXHOCTH aKTUBMpoBaHHoro yrmsa. Hacaaka (3) Heobxoamma, Tak Kak npuy 60/blLIOK CKOPOCTH
BolgeneHma NO, MoxeT He ycneTb MOMOTUTLCS PACTBOPOM FMApOKcHAa Hatpus. HUTposHble
rasbl, nomumo NO,, MoryT cogepskartb ewé okeug asora (ll), kotopbi obpasyercs npu B3anumMo-
aencteuun okcmnga asorta (1V) ¢ sogon:

3NO, + H,0 = 2HNO; + NO
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Okcug asora (ll) — HeconeobpasyioLmi, 6e3pasnnyHblii OKCUI, He MOroWaeTcs pacTBo-
POM LLENoYM, HO aacopOmMpyeTcs aKTUBMPOBAHHbLIM YI/eM.

LemMoHcmpayuoHHsIl onbim
«Okucnenue okcuda azoma (Il) 0o okcuda azoma (IV)»

[lo ypoka HeobXxoaMMO 3arosiHUTh MIACTMKOBYIO BYTbifKy (6ecuseTHylo npo3padHyto Oy-
TbINIKY M3 nonuatuneHtepedranara (M3T), u3-noa Hanutkos) ob6bEMom 1,5 n okecngom asora (ll)
MeTOAOoM BbiTecHeHMs Bogbl. 1. MoHooKcuKa a3oTa yaobHo nosyyarb B3aMMOLENCTBUEM MeTasl-
NUYecKon meam ¢ pasbassieHHoOM a3oTHoM kucnotol (~30%):

3Cu + 8HNO; = 3Cu(NOs3), + 2NOT + 4H,0

K obpeskam menHOM NMPOBOMIOKK UK CTPyKKaM MeasieHHo npunusaot HNO; (nn. 1,10 —
1,15 r/cm’). He cnepyet monyckaTth pasorpeBaHusi cMecu Bo U3bexaHue obpa3oBaHus Apyrux
OKCMAO0B a30Ta WK 3neMeHTapHoro asorta. CHadana B peakUMOHHOM cocyne nosenstTcsa by-
pble napbl AMOKCHaa asota, obpasytowmecs npu okucnednn NO kucnopopom eosgyxa. [ns
ounctku ot NO, 1 6pbizr HNO; okeung asora (Il) MoxkHO nponycTutb Yepes NPOMbIBHYIO CKSH-
Ky ¢ 5%-HbiM pactBopom NaOH v cobuparb Hag Bogoi.

OnbiT npoeoauTca nopg taro! Bo BpemMsa neMOHCTpaummK yuuTtenb NokasbiBaeT, 4To ByTbuiKa
HanosHeHa GecuBeTHbIM rasoMm, okcmuaom asota (II). 3atemM OTKpbIBAIOT KpPbIlKY, TOTYAC Hag
rop/ibiLKOM BYTbINKKU nosensercsa «obnayko» KpacHo-byporo uBeTa 3a CHET OKMCIEHUS MOHO-
OKCMaa a3oTa KUC/IOPOAOM BO3ayXa:

2NO + 0, = 2NO,

ByTblIKy MOXHO Ccrierka caaeuTb, a 3aTeM OTMYCTUTb, YTOObI BO34yX nonan BHYTpb. Toraa
obpazoBaHWe AMOKCHaa a3oTa Oyaet HabnoaaTbCs BHYTPU BYTbINKU.

3artem B 6yTbINKYy Ha/IMBAOT HEBO/bLLOE KOMMYECTBO BOAbl, 3aKPbIBAOT KPbILLUKOW U UHTEH-
cuBHO BCTpsixuBatoT. Bypas okpacka NO, ucuesaer 3a CUET ero B3aMMoenCTBUA C BOAOW:

3NO, () + Hy049 = 2HNO3,p + NO

M3 ypaBHeHUs BMAHO, YTO B peakumio BcTynaet 3 o6béma rasa, a obpasyercs TONbKO OfMH,
T.e. 06BEM ra3os B ByTbiKe yMeHbluaeTcsa, OyTbisIka HEMHOrO «CxxuMaeTcs». Ecnm cHoBa ot-
KPbITb KPbILLKY, CTEHKM BYTbISIKM pacnpasBATcs, BHYTPb 3aCOCET BO3ayx, okcua asota (lI) okuc-
nutca no okcupa asorta (IV), cHosa nossutca bypas okpacka. MNpu gobaeneHun soabl 6yaert
cHoBa Habnoaatbca obecuseunBaHue 3a cuét normoueHns NO, sogoi.

Yuutens NnoaBOAMT LIKOSIBHUKOB K BbIBOAY, YTO AJ1A NpeBpaLleH1s Bcero okcuaa asorta (IV)
B @30THYIO KUC/IOTY HEOBXOAMMO B PEAKLMOHHYIO CMECb BBECTU OKUCIUTENb — KUC/IOPOA.

LleMoHCcCmpayuoHHsIl oneim
«B3aumoodelicmBue okcuda azoma (1V) c Bodoul u kuciopodom,
nosy4eHue a3omHol Kuciomeol»

OnbiT npoBoautca nop, taron! B xumuueckuit ctakad HanmeatoT okono 50 mn guctunnmpo-
BaHHOM BOAbI, YCTAHAB/MBAIOT HA MarHMTHYIO MeLlasiKy. 3ateM B BoAy NOrpy)KatoT TepMopesu-
CTOPHbIM AaT4YMK TemnepaTypbl, AatymMk pH 1 patunk anekTponpoBOAHOCTH, KOTOPbIe 3aKpenns-
IOT B LUTATUBE TaK, YTOObI OHU HE Kaca/MCb AKOPSA MarHUTHOW Mewasnku. MokasaHusa naTtinkos
HY>XHO BbIBECTM Ha 3KpaH, 4TOObl BUAENM BCE YYEHMKU B Knacce. Bkntoualor marHutHyo me-
LasKy U 3anycKatoT U3MepeHUs BCcex TPEX aartyuvkos. Koraa nokasaHusa AaTtynKoB cTabunmnsu-
pyloTCs, 0Oy4aloLLMecs 3anucbiBatoT UX B TETPadb, B COOTBETCTBYIOLME rpadbl Tabauubl.

3ateM B BOJYy OAHOBPEMEHHO C MOMOLLbIO ABYX LUMPULOB NPOMYCKAloT AUOKCUA, a3oTa U
Knucnopog. Pernuctpupyiot nameHeHus U3MmepsieMbix NapameTpoB. Temnepatypa pactsopa yBe-
NIMYMBAETCS, YTO CBUAETENbCTBYET O NPOTEKAHWMMU 3K30TEPMUYECKON peakumu. [1ia Toro 4tobbi
M3MEHeHWe TeMneparypbl OblI0 3HAUMTENbHBIM, CiedyeT pacTeoputb He MeHee 100 Mn anokcu-
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Aa asota, pH pacteopa pe3ko yMeHbLIaeTcsi, YTO CBMAETENIbCTBYET 06 06pa3oBaHWM CUSIbHOM
KUCNOTbl. DNIEKTPONPOBOAHOCTb PACTBOPA PE3KO YMEHbLLAETCS, YTO XapaKTepuayeTt obpasosa-
HWE CU/IbHOTO 3/IEKTPOSIMTA.

Yuutenb obpaluaer BHUMaHWe y4eHUKOB Ha TO, YTO HafJ BOLOM B CTaKaHe OTCYTCTBYeT Kpac-
HO-bypas oKpacka, T.e. B YC/IOBUSX LOCTAaTOYHOrO KOMIMYECTBa KUCIOpoAa AMOKCHE, a3oTa no-
[7IOLLLAETCA NOJSIHOCTbIO, MPU 3TOM MPOoTeKaeT obpaTMMas 3K30TepMUYEeCcKas peakuums:

ANO, + O, + 2H,0 & 4HNO; + Q

MeToauyecKkue KOMMeHTapuu

B uenax skoHoMWM BpeMeHW AnsA MpPoOBeAeHMSA OEMOHCTPALMOHHbBIX OMbiTOB HeO6XoaMMOo
BCE NpUrotoBuTb 3apaHee. B konby-peaktop AMNXP nonoxuts MeaHyo NPoBONOKY (MK CTPYX-
KW), 3anoJIHMB HACaKW COOTBETCTBYIOLMMK pacTBopaMu. KOHLEHTPMPOBAHHYO a30THYO KUC-
NOTY MOXHO Ha/lWTb B NPUOOP HENOCPEACTBEHHO Mepes, onbiToM. BaxkHo 0TMeTUTb, 4TO BTOpOM
U TPeTU aeMoHcTpaumoHHblie onbitel ¢ NO, cresyet NpoBOAWTb TOMBKO NPWU HANWYKUK B y4eb-
HOM KabuHeTe XOPOLLEN BbITAXKKMU.

3apaHusa K ypoKy

1. 3adaHus Ha pazBumue pyHKYUUOHAILHOU 2pAMOMHOCMU

1) Yo TaKkoe kpacHas asoTHas Kucnota?’

TepMuH «apIMALWAA KpacHaA a3oTHAs KMCIoTa» ucnosb3osasncs Bnnotb Ao 40-bix rogos XX
BeKa. JTO pacTBOP AMOKCMAA a30Ta B a30THOM KucnoTe. OH MOXKeT ObiTb MOy4YeH Kak HacbilLe-
HWEM KOHLEHTPUPOBAHHOWM a30THOM KUCNIOTbl AMOKCULOM a30Ta, TaK U MPU Pa3/IOXKEHMU a30T-
HOM KMCNOTbI.

MNpu B3aMMOAENCTBMM KOMMOHEHTOB CMECH, COAEPKALLEN HUTPAT HATPUSA U CEPHYIO KUCO-
Ty, cHayana npu 100— 110° C npoTekaeT peakumsa cornacHo ypaBHEHMUIO:

N3 cmecu BbigenseTca U neperoHseTca Yuctas a3oTtHasa Kucnota. Ecnv noebicuTb Temnepa-
Typy fo 150—170° C, To 66nbluas 4acTb a30THOM KMCNOTbI HAYMHAET pasnararbCs C BblaeneHn-
€M JMOKCHAA a3oTa U KUcnopoga:

Iuokcung asora, pacTBOpSAACh B NEPBbIX MOPLMAX OTFOHAEMOW a30THOM KWUC/OTbl, U CO06-
LLLAEeT el KpacHO-OpaHKeBbIM LBeT. HMKaKoro apyroro Kpacutens 3aech HeT.

2) CocTaBbTe ypaBHEHUA XMMUYECKUX PEAKLUIA, KOTOPbIE NPOTEKAIOT:

a) npu 100— 110 °C mexxay TBEpABIM HUTPATOM HATPUA U KOHLLEHTPUPOBaAHHOW CEPHOM KUC-
JIOTOMW;

6) npu HarpesaHuu go 150— 170 °C 6e3BoAHOM a30THOM KWUC/IOTbI.
OrgerT:

a) NaNO; + H,SO, = HNO;T + NaHSO,
nnn

2NaNO; + H,SO, = 2HNO;T + Na,SO,
6) 4HNO; = 2H,0 + 4NO, + O,

10
3). lMHamuKa 3arpsa3HeHusa atmochepHoro Bo3ayxa B Mockee ":

Mo marepuanam kH.: Crennn B.[., Anuk6eposa J1.HO. KHura no xumum gns nomaluHero YteHus. —
M.: Xumua, 1994. — C. 226.

® [IuHaMuKa 3arpsisHeHns atMOCcepHOro Bo3gyxa B Mockee // lNpasutenbctBo Mockesbl. Jenap-
TaMeHT MPUPOAONO/b30BaHUA U OXpaHbl OKpyKatollel cpeabl. — http: / /www.dpioos.ru/eco/ru/
air_dinamic (zara obpawenus 11.05.2021)
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NAKcc" — npenenbHo nonycTumas KoHueHTpauus, cpeaHecytouHas — ana NO, coctas-
naet 0,1 mr/m’.

a) PaccuuTanTte maccy aMokcmuga asora B 1 M’ BO34yXa B LieHTpasbHOM YacTu MockKebl.

6) Ouenute cpenHee konuuecteo monekyn NO,, koTopoe 3a oguH pa3 BAbIXaeT MOCKBWY,
MPOXXMBAIOLLMIA B LeHTpasibHOW YacTu ropoga. O6bém Baoxa npumute paeHbim 0,5 n.

OtBer:

a)mpo. = 0,1-1,1 = 0,11 mr

2
mN02 v66oxa : CNOz

6)NN02 ZM—'NA=—'NA

NO2 MNOz

0,5n - 0,11-10°%r / n

Nyo, = - 6,02 - 102 monb~' =7,2 - 10" monekyn
46 r / monb
720 TPUNAMOHOB MONEKyn 3a oanH Baox!
MO2 concentrations B —— St fiay (o]
18 march - 27 march
1 |
e |

[I.niu o4 |

“Orekhovo-Zuyevo

_ ‘Mo ;E:é'ow

PLO5

e

o 12
Puc. 17. KapTa 3arpA3HeHna so3ayxa AMOKCMAOM a30Ta B Mockse n 6nnxanuem [MoamockoBbe

"C 2004 rona HamMeTMNaCch TEHAEHLMS MEANEHHOIO, HO YCTOMYMBOTO MPUPOCTA 3arpsA3HEHUSA LUOK-
cupom asora (3—5 % B rog). MNpu 3ToM pocT conepKaHUs AMOKCMAA a30Ta OTMEYEH M Ha XKUIbIX Tep-
putopusx ropoaa (1.1 MNOKcc pns ueHtpansHow yactv ropoaa v 0.8 MNOKcc ans neprdepuidHbiX X Kunbix
TeppUTOpMi). ITO CBA3AHO C TEM, YTO OKCU/bl a30Ta HaMbosee CNOXHO «NOAABNAIOTCA» Cpeau APYrux
3arpAsHALLMX BELLECTB MPU UCNOJb30BaHWW HEWTPAIM3aTOPOB Ha aBTOTPAHCMOPTHLIX CPEACTBAX.

“B Mockee B rnosiTopa pasa ynano cofep)aHue AuoKcuza asota B Bo3gyxe // PUA Hoeoctuy,
20.04.2020. — https:/ /ria.ru/20200420 / 1570278347.html (nata obpawenus 11.05.2021)
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2. 3a0aHue 0na nodzomoBku k TMA, BITP

1) HanuwwuTe ypaBHeHWs peaKkLmMi, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTL NpeBpaLle-
HWUA NO CXeMe:

NH; — NO — NO, — HNO; — NH,NO,

[lnsa yeTBEPTOro NpPeBpaLLEHUS COCTaBbTE COKPALLEHHOE MOHHOE YPaBHEHWE PeaKLmu.

OrtgerT:

1. 4NH; + 50, —*- 4NO + 6H,0
2. 2NO + 0, = 2NO,

3. 4NO, + 0, + 2H,0 = 4HNO;
4. HNO; + NH; = NH,NO,

5. H" + NH; = NH}

2) Boibepute BelecTsa, C KOTOpbIMK pearMpyet okcug, asorta (IV):
1) cepHuCTbIM ras;

2) yrnekucnbiv ras;

3) rupgpokcua Kanus,

4) asor;

5) kucnopoga.

OrseT: 1, 3, 5.

3) Ucnonb3sys MeTon anekTpoHHOro 6anaHca, pacctaebre KO3(PULMEHTbI B ypaBHEHWUM pe-
aKLMK, CxemMa KOTOPOM:

Tec + HNO3 —> HTCO4 + N02 + Hzo

Onpepenute okncnMTeNb U BOCCTAHOBUTESTb.
OrtBeT:
Tc + 7THNO; — HTcO, + 7NO, + 3H,0

+5 +4

7| N+ le——N

0 +7
Tc—7e——Tc

Tc — BoccTaHoBUTEND;
5
HNO; — okucnutens 3a cuet N™°.

Temol Bo3MOXHbIX NPOEKMHbIX U uccnedoBamesibCKux pabom

1. Kopposus ctanu nog aeMcTeBneM HUTPO3HbIX ra30B M CNOCobbl 3aLuTbl OT HEE.
2. OnpepeneHue cofepXaHus AMOKCMAA a30Ta B BO3AyXe.

3. buonoruyeckas ponb okcuaa asora ().

4. Ponb HUTpudMUMpYOLWMX BakTepuii B KpyroBopoTe a3oTa.

5. Mouck HanpaBneHWM CHUXKEHUA BbIBPOCOB HUTPO3HbIX ra30B B aTMocdepy.

Ypok 7. Kanbyuii u e2o coeduHeHus

Kanbuuii 1 ero coeguHeHUs LMPOKO pacnpoCcTpaHeHbl B MPUPOAE U UrPaIoT BaXKHYIO POJib
B YKM3HMW YesioBeKa M obuiectBa. 3HaHWUA O COEAMHEHUAX KasibLMs NO3BOJAIOT MOHUMATL SABME-
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HWUA, NPOUCXOAALLME B OKPYKAIOLLLEM MUPE, @ B HEKOTOPbIX C/ydYasXx WU ynpaBnsiTb XMMUYECKH-
MM NpoLeccamu.
Tun ypoka: KOMBUHMPOBaHHbIN (YPOK U3y4yeHUss HOBOro MaTtepuana)
Uenb ypoka: co3patb ycnoBus ansi UsyvyeHus U3n4eckux U XMMMYECKUX CBOMUCTB KaslbLus
W ero coeiMHEHUW, NPUMEHEHUS coeanHEHUH, POPMMPOBAHMA NO3HABATE/bHBIX YHUBEPCASb-
HbIX OEMUCTBUN.
MpoponknTenbHOCTb YpOKa: OAMH aKaJeMUYeCKU Yac.
MnaHvpyemble pesynbTatbl:
lpedmemusie:
* MPUMEHATb OCHOBHbIE METOAbl NO3HAHMA: HabNoAeHWe, U3MEPEHUE, SKCMIEPUMEHT;
* XapaKTepu3oBaTb (M3MYECKME U XUMUYECKUE CBOWMCTBA KaslbLMsA U ero CoeauHeHwH,
MPOBOAMTbL OMbITbl, MOATBEPXKAAIOLLME XMMUYECKUE CBOWCTBA MMAPOKCHMAA KanbLms;
* XapaKTepu30BaTb B3aWMMOCBA3b MEXAY COCTaBOM, CTDOEHUEM U CBOMCTBAMU METAJIOB;
* cobniogarb npaeuna 6ezonacHon paboTbl MpU NPOBEAEHWU OMbITOB.
MemanpedmemHesie:
* nosHaBarte/ibHble: aHanM3MpoBaTb, obpabarbiBaTtb M MHTEPMPETUPOBATL MHOPMALMIO,
MCNONb30BaTh €€ AN PeLLUEeHUN NMOCTaBNEHHbIX y4ebHbIX 3aaay;
* perynAaTUBHbIE: KOHTPO/IMPOBATb M OLEHUBATb pPe3ynbTaTbl yHeOHON AeATeNIbHOCTH, BHO-
CUTb KOPPEKTHBBI B UX BbINOSIHEHUE;
* KOMMYHWKaTMBHble: 3hekTMBHO paboTtarb B nape, B rpynne npu peweHun y4ebHbix 3a-
Jau.
Jlu4HocmHele:
* pa3BuBaTb NPaKTMYECKUE HaBbIKU MO UCMO/b30BaHUIO yuebHOro obopynoBaHus;
* cchopMMpoBaTb NO3HABATE/NbHbIM MHTEPEC, HAMPABNEHHbIM HA U3yYeHUE XUMUYECKUX CO-
€MHEHWI KaNbLUMA U UX NPUMEHEHUE B }KM3HUW YesloBEKa.
O6opynoBaHue, nporpaMMHoe obecnevyeHue U pacxoaHble MaTepuanbl
KomnbloTep, nporpammHoe obecnedeHune Releon Lite, undpoBble aTYNKK 3N1EKTPONPOBO-
HOCTH, Aatumk pH; ctakaH xumuueckuin (50 mn); ctakaH xumuyeckun (150 mn); dapdoposas
yalKa; npubop Ans NONyYEHUS rasos, 3apPSPKEHHbIM MPAMOPOM U COMSIHOW KUC/IOTOM; LUTATUB
C 3aXXMMOM, LuNaTesb; MUMHLET; AUCTUNIMPOBAHHAA BOAA; M3BECTKOBAs BOAA; COMSHAA K1caota
(1:2); mpamop (Kycoukw); pacteop eHondTanenHa, Konnekuns MMHepasnosB.

Xop ypoka

Jtan ypoka 1. OpraHusauMoOHHbIN

MNpennonaraemasa npofosKUTeNbHOCTb: 1—2 MUH.

MNepnarornyeckas [eaTeNbHOCTb yUUTENS:

NMpoBepPsieT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy K/iacca Ha ypoKe, CO3AAET MOMOXKM-
Te/IbHbI 3MOLMOHAIbHBIM HACTPOK Yy 0OyHaloLLMXCS.

YuebHasn peatenbHOCTb 0ByyaloLWMXCa:

3MOLMOHANbHO HAaCTPaMBAKOTCA Ha NPEACTOALLYIO y4ebHYIo AeATeNbHOCTb

dTan ypoka 2. AKTyanusauus m 0606weHre 3HaHUH

MNpennonaraemas npogomkutensHocTtb: 10 MUH.

Meparorvyeckas fesATeNbHOCTb yYUTENS:

npeanaraeT yyalimMMcs MpoCyLaTb CEPUID CY>KAEHUM M HA MUX OCHOBE OMPEeAeuUTb TeEMY
ypoKa 1 uesnb ypoka. Ha niobom atane BbiCKasblBaHMA CYXXAEHUA MOXKHO O3BYYMTb OTBET.
O kakoM anemeHTe MAET peyb?
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1. Metann.

2. B coepuHeHUAX NPOSIBNSAET TONIbKO BaneHTHOCTb Il .

3. Haxoautcs B IV nepuoge lNeproamyeckon cMcTeMbl XMMUYECKUX 3/1IEMEHTOB.
4. OuyeHb aKTUBHbIM MeTass1, Ha BO34yXe ObICTPO OKUCAAETCS.

5. Bctpeyaetcs B npupoge ToNbKO B BUE COeAUHEHUMN.

6. Bxonut B coctaB Mena (Mpamopa, AMYHOM CKOPNYMbl, U3BECTU U T. 4.).

Mocne onpeneneHns anemeHTa U TeMbl YpoKa Npeasiaraet Aatb XapaKTEPUCTUKY KanbLua
Ha ocHoBe ero nosnoxxeHus B Neproguyeckor cucteme (cM. Matepuanbl g8 KONMMPOBAHKSA).

Mpennaraetr o4HOMY M3 YYEHWUKOB 3a4MTaTh XapaKTEPUCTUKY KasibLmMA.
YuebHas featenbHOCTb 0OyyYatoLMXCA:

BbICKa3blBalOT CBOU MpeanosioxKeHUA; COornacoBblBalOT C yyutenem TeMy U uUejib YpPpOKa,
npepnararoTt cnocobbl 1 cpencrtea OOCTUXEeHUA LeNn.

BbinonHsAoT 3apaHMA NO XapaKTepUCTUKE KanbLms.
[poBepstOT OTBETHI MO XapaKTePUCTUKE KasbLms

dTan ypoka 3. O6bsAacHeHue HOBOro marepuana. lpumeHeHue 3HaHUK
B HOBOW CUTyauuu

lNpennonaraemas npofoskuTenbHoCTb: 17 MUH.

MNeparorvyeckas fesTeNbHOCTb yUUTENS:

1. O6bsACHAET yYalwmMcs HOBbIM MaTepuas C AeMOHCTpauuen U3MYecKUX CBOMCTB Kaslb-
UMs, 0COBEHHOCTAMM €ro XpaHeHUs B CBA3M C €ro BbICOKOW aKkTMBHOCTbO. OTMeyas akTus-
HOCTb KasibLusi, Npej/iaraet yYeHUKam CrporHO3upoBaTb Cnocob nosyyeHus Kanbuus. Je-
MOHCTpUPYeT B3aUMOZENCTBUE Ka/lbLiMs C BOAOW M NOCNeyoL MM onpeesieHneM xapaKkTe-
pa cpeabl pacTBOpa rMapoKcuaa Kanbuus ¢ noMoLubto gatinka pH v deHondTtanevHa.

2. lMpoBoguT 3KkcnepumeHT «B3anmopeicTBme okcrMaa KanbLms ¢ BOAOW» C NOCNeyoLWnUM
onpefeneHneM xapaKkrepa cpegpl.

3. K obpasyloliemycs pactBopy rMapoKcuaa Kanblus BMeCTe C 0OCaKOM NpUInBaeT cons-
Hyto kucnoty. OTMeuaer, yto oH Ca’* 6ecuigeTeH. BHOCMT B MONyYeHHbI pacTBOp HUXPO-
MOBYIO MeTito. 3aTeM rNoMeLLaeT Nemwio B niams cnuptoBku. [pu BHeceHun B nnamsa pac-
TBOPUMbIX COMEN KasibLUMs NiaMs OKpaLLMBAETCSA B KUPNUYHO-KPACHbIW LBET.

4. Yvyawmecs B TeTpaisxX 3anuCbiBalOT yPaBHEHWS MPOTEKAIOLWMX MPOLLEeCCOB, OTMEeYatoT
NMPU3HaKKW peaKkuui.

5. Mpepnaraer yyawmmcs BbINONHUTL NabopatopHbii onbiT «B3anMogeincTevne nssecTko-
BOM BOAbI C YINIEKUC/IbIM Fra30M», 3HAKOMUT YYEHUKOB C METOAMKAMWU NPOBELEHUS OMbITa,
pas3naér 3agaHue v obopynoBaHue U AaeT MHCTPYKLUMIO No pabore.

6. BbinonHsoT nabopatopHyto paboty; paboras B mapax (B rpynnax) no WHCTPYKLMM,
0hOpPMAIAIOT pe3ynbTaTbl MU3MEPEHUIH M PACYETbl B TETPAAM MM HA CneuuanbHbix GnaHKax
(cm. maTepuansl ansa konuposanusa). [lenatot BoiBoabl No paboTe.

7. 3HAKOMMT yyalMXCsA C COeAMHEHUSAMU KasbLMs, pacnpoCTpaHEHHbIMU B Npupoae (c ae-
MOHCTpaUMAMU MUHEPAZIOB U UX COCTABOM), U MPUMEHEHUEM COEAMHEHUIN KanbLus, OTMe-
4aeT posib KasibLMA B OPraHW3Me YesioBeKa U KMBOTHbIX.

YuebHas pestenbHOCTb 0byyarowmxcs:

3anucblBaloT Ha3BaHMe MUHEPASIOB M UX COCTaB, 06/1acT NPUMEHEHUA COEAUMHEHUIN Kasb-
umsa
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dtan ypoka 4. KoHTponb ycBoeHus, 06Ccy>kaeHue A0onNyLWEeHHbIX OWNOOK
M UX KOpPEeKLUs

Mpennonaraemas npogomkutenbHocTb: 10 MUH.

MNeparornyeckas [eATeNbHOCTb yYUTENSA:

opraHusyeT obCy)KaeHWe pesynbTaToB UCCNIeA0BaHUs, NPOBEPSAET MPaBUIbHOCTb 3anucaH-
HbIX YPaBHEHWI peakuWi U caenaHHbix BbiBogoB. OTMeYaeT BaXKHOCTb NpOTEKaOLWMUX Npo-
LLeCCOB B XXKM3HeAeATeNbHOCTU YesloBEKa.

YuebHas pesatenbHOCTb 0byyaroLwmxcs:

CpaBHMBAlOT pe3ysbratbl paboTbl B nape (B rpynne) c AaHHbIMM, MOMYYEHHBIMU LPYrUMU
yyeHUKaMu; Npu HeoOXOAMMOCTU KOPPEKTUPYIOT BbIBOABI U YPABHEHUA XUMUYECKUX peakK-
UMM

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pednekcus

MNpeanonaraemas NpofoOMKUTENBHOCTb: 6—7 MUH.

MNeparornyeckas peaTeNbHOCTb yUUTENSA:

HOPMUPYET O AOMALLHEM 3aaHUNU, JAET KOMMEHTaPUI MO ero BbiNOSHEHUIO;
npeanaraeT aHkeTy pedneKkcuu K YpoKy M pacyéT «MHauBuayanbHbli MHOEKC KayecTBa
ypoKay;

NoABOAUT pedEKCUBHYIO CTAaTUCTUKY YPOKA MO KONMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3HaYeHUs 5;

LEMOHCTPUPYET 3anuch LeSIM YPOKa, crnpalumnsaet: «Kak Bbl JyMaeTe JOCTUIHYTa i1 Uenb?»
Ecnv npobnema He pelueHa v Lefb He 4OCTUMHYTa, npeanaraet oObsACHEHWE W 334a€T B JO-

XUMHUA

NOMHeHWe K OMaLlHEMY 3a[aHuWI0 NOAyMaTb Haf, MpUYMHaAMK 3TOrO.

YuebHas pestenbHOCTL 0byyarowmxcs:

3a4al0T YTOYHSAIOLLME BOMPOCHI O BbINMO/HEHUW AOMALLHErO 3aaHus;

paccuuTbiBaloT «MHAMBMAYaNbHBIN MHAEKC KayecTBa ypoKay;

onpepensioT CTeneHb COOTBETCTBUSA NMOCTaB/EHHOM Le/IY U pe3y/bTaToB AeATENbHOCTH; CTe-
MeHb CBOEro NPOABUKEHUS K LiENH;

BbICKA3bIBAIOT OLEHOYHbIE CYXXAEHWUS U COOTHOCST pe3y/ibTaTbl CBOEM AesATENbHOCTU C Le-
NblO YpOKa

MaTepuan ANA NoAroToBKU K YPOKY
MHCTp)/KLI,I/IFI K na6opaTopHOMy onbITy (<B3aMMO,D,el;'1CTBMe N3BECTKOBOM BOAbl C YINMEKNUCIIbIM

rasom».
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* 3anycTute Ha peructparope AaHHbIX nporpaMmHoe obecneyerune Releon Lite.

* [Moakntounte paTynK 31eKTPONPOBOAHOCTH.

* B crakaH HanenTte 20 Mn pacTBOpa M3BECTKOBOW BOAbI, ONYCTUTE B HETO AATYUK SNEKTPO-
MPOBOAHOCTH, 3aKPENIEHHbIM B Nanke LWTaTUBa.

* Habniopaite 3a n3mMeHeHMEM 3HAYEHUA 3neKTponposogHocTU. Korga nokasaHus anek-
TPONPOBOAHOCTH NePeCcTaHyT U3MEHATLCSA, 3anULLUTE 3HaYeHue B Tabnuuy.

* B TeyeHWe HECKONIbKUX MUHYT NPOMNYyCKanTe Yepes MU3BECTKOBYIO BOAY YIEKUCbIW ras,
ucnonb3ysa npubop ana nonyyerus rasos. Obpatnte BHUMaHWE Ha CKOPOCTb NPOMycKa-
HUA yrnekucnoro rasa. OHa He gomkHa 6biTb o4eHb 6onblioi. Perynuposats nogauy ra-
3a MOXKHO C MoMoubto KpaHa. Habnopaite 3a smeHeHWeM B pacTBOpPe M USMEHEHUAMM
3HA4YeHUSA 3/IeKTPONPOBOAHOCTH.

* [lponyckawnTe yrnekucnbii ra3 go nosiydeHus npo3padHoro pactesopa. Haneite B npo-
OUPKY 2 M/ NONYYEHHOro MPO3PayYHOro PacTeopa M HarpewTe Ha NnJaMeHu CNUPTOBKM.
Yto Habniopaete? Kakoi ras ebigensetca? Kakos coctas ocaaka?
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» 3anonHute Tabnuuy pesynbTaToB OnbiTa U caenanTe BbiBodbl. B BbiBogax otpasuTe npo-
Llecchl, MpoTeKaioLme B pacTBope (B BUAE XMMUYECKUX YPABHEHUIM) U U3MEHEHUS 3HaYe-
HWW 3N1EKTPONPOBOAHOCTH.
* Haneiite B npobupKy 2 M1 NONy4YE€HHOro NPO3paYyHOro pacTeopa U HarpenTe Ha naaMeHu
cnupToBku. Yto Habnopaete? Kakoi ras ebiaensetca? Kakos cocta ocagka?
KoumponsHeie Bonpocer:
1. MMouyeMy uaMeHsieTCA 3Ha4YEeHUe 3/1IeKTPONPOBOAHOCTU M3BECTKOBOM BOAbI NPU NponycKa-
HWUKW Yepes Heé yrneKUcnoro rasa? 3anuiinTe ypaBHEHUSA XUMUYECKUX pPeaKLui, NPOTeKaLWmnx
npu 3TOM.

NOMOLLb YYHUTEJIO

Marepuan onsa KonupoBaHus
XapaKktepucTvka Kanbuus

XapakTepucTuka Kanbuun

MNopspkoBbIi HOMep

OTHOCUTENbHAsA aTOMHas macca

3apsag agpa

Ob6uiee ynMCcno aneKTpoHOB

Yucno 3J1IEKTPOHOB Ha BHELUHEM 3JIEKTPOHHOM
cnoe

CreneHun oKucneHus

®MopMyna BbICLLIErO OKCUAA U ErO XapaKTep
(oCHOBHBIN, KAC/IOTHBIN)

dopmyna ruapoKcHaa 1 ero xapakrep

Tabnuua pesynsratos paboTbl

Ne Uccnepyembiii pacTeop AnekTtponposogHocTb, MKCM/cM
onbiTa

1 M3BecTKkoBas Bopa

2 PactBop ¢ ocagkom™

3 PactBop nocne pactBopeHus ocagka

*Heo6xoanMO 3anucaTb HauMeHbLLee 3HaYeHne 31eKTPONPOBOAHOCTH.
AHkeTa ansa pacyéta «MHanemMayanbHOro MHAEKCa Kavectea ypokas (cM. paboty «M3y-
YyeHWe CTPOEHUS NIaMeHU»).

TeopeTuueckoe noscHeHue
Ecnu B pactBop ruapoKcmaa Kanbumsa nponyckatb YIeKUCbli ras, To obpasyeTtcs Hepac-
TBOPUMbIM KapboHaTt Kanbuus:

Ca(OH), + CO, = CaCOzl+ H,0
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DNeKTponpoBOAHOCTL pacTBopa Mo Mepe BbiNaAeHWUa KapboHaTta Kanbuus OyaeT CHUXKaTb-
cs. Korga Bce MOHbI Kanbums nepenayT B 0CafoK, 3NeKTPONPOBOAHOCTL pacTeopa Oyaet MUHK-
ManbHou. Mpu fganbHenweM NponycKaH1MK yriekucoro rasa 6yaer npouMcxoautb pactTBopeHre
KapboHara Kanbuus 1 3N1eKTPONpPOBOAHOCTb pacTBopa OyaeT yBenmMunBarbCs.

CaCO; + H,0 + CO, = Ca(HCO3y),

MeToauyeckue KOMMeHTapuu

B uensax skoHoMWKM BpeMeHU Ans NpoeeaeHWUs nabopaTtopHOro onbita HeobXxoanMMo 3apa-
Hee NPUroToBUTb NPMOOPbI A/1A NOMyYeHUs ra3os, 3anosIHUB MX Kycodkamu mpamopa. Pacteop
COJIIHOW KMCJIOTbl HA/IMBAKOT B NPMOOP HEMOCPEACTBEHHO NEPe OMbITOM.

PacTBop ruapokapboHarta Kasbuus nocsie KUNAYeHUss MOXHO MCCIefoBaTh Ha 3/1IEKTPONPO-
BogHocTb. OfHAKO BCleACTBME IETYHECTM X/IOPOBOAOPOAA, SNEKTPONPOBOAHOCTb MOXKET BObiTb
BbICOKOM. A 3TO NPOTUBOPEUUT XMMUYECKUM MNpoLieccam.

3apaHus K ypoKy

1. 3a0aHus Ha pazBumue pyHKUUOHANLHOU 2pAMOMHOCMU

1) Xumuueckue npouecchl, UCCefoBaHHble B nabopatopHon paboTe, NPOMCXoaAT B Npu-

poge. ObpasoBaHue CTaNaKTUTOB CBA3AHO C BblAe/leHWEM KapboHaTta Kasbuusa U3 pac-
TBOpa ruapokapboHara Kanbumsa. Kak atot npouecc nposectv B naboparopmmn?

Puc. 18. O6pa3oBaHue CTalaKTUTOB B MNeLyepax

OtBer:
HarpeTb pactsop ruapokapboHata Kanbuus 00 KuneHus. [pu 3TOM OH pasnoxuTcs C Bbl-
AeneHneM KapboHara KasibLus, YIIEKUCIOro rasa v Bogbl.
2) lNpu cTMpKe pyKaMu xo3srKa yBuaena MHOXecTBo ny3bipel. OHM nepenvBanvch pasHbl-
MM UBETaMu M Ux 6bino odeHb MHoro. ChopmynupyiiTe BbIBOA, O TOM, B KAKOM Boae CTU-
paeT Xo3AMnKa: MArKOW UK XXECTKOW. Kakue npr3Haku noaTBepXKaatoT Ball BbiBOA?

Puc.19. Cmupka 6enbs

84 B conepxxanue




XUMUSA TOUYKA \!Pocm

OrseT:
Xo3zsinka ctupaet 6enbé B MArkon Boge. Mbinio neHUTCs M AAET Nny3bipU TONbKO B MArKOM
BOZJeE.
2. 3adaHue 01119 nodzomoBku k TMA, Bl1P
1) HanvwwTe ypaBHeHUS peakuui, C NOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTb MpeBpa-
LLLeHUA Mo cxeMme: ; 5 3
Ca — Ca0O — Ca(OH), — Ca(NOs;),

[ns Tpetbero npeepalLeHns COCTaBbTe COKPALLEHHOE ypaBHEHWE peaKLUWK.
Ortser:

1. 2Ca + 0, = 2Ca0

2. CaO0 + H,0 = Ca(OH),

3. Ca(OH), + 2HNO; = Ca(NO;), + 2H,0

4, H" + OH™ = H,0

2) C kakuMu BelecTBaMu OyaeT pearMposarb raléHas U3BeCTb:

1) cepHUCTbIM rasom 3) consiHOM KMCNOTOM

2) yrapHbIM rasom 4) elKUM HaTPOM

OrtseT:1, 3.

3) Kakue gBa M3 nepeyncieHHbIX BellecTs OyayT BCTynaTb B peaKumio C OKCMAOM Kalb-
umna?

1. Cu(OH),

2. HNO;

3. 0,

4. Ba(OH),

5. CO,

Ortger: 2, 5.

Temobl npoekmHbix u uccnedoBamensckux pabom

1. XéctkocTb Boabl U Cnocobbl eé ycTpaHeHus.

2. OnpepeneHue KECTKOCTU BOAOMNPOBOAHOMW BOAbI.

3. MNpuMeHeHWe coeanHEHWI KanbLusA B MeaULMHE.

4. Kanbuuii B npupoge. Murpaums KanbLmsa B OKpY>KailoLLLEM MUpE.

5. Kanbuuin B XXM3HU YenoBeKa.

JlaboparTopHblie paboTbl

8 knacc
Mpakmuyeckas paboma Ne 1.
«H3yyeHue cmpoeHusa nnameHu»

Teopemuyeckas 4acme

[opeHWe — CNOXXHbIM NPOLECC, COMPOBOXAAILLMIACS BblAEIEHUEM IHEPTUU, KAK NPaBUIIO,
B BMAe Tensa u ceeta. Paznuyalotr romoreHHoe ropeHue (Hanpumep, npu paboTte rasoBou ro-
PefikK), U reTeporeHHoOe ropeHue (HanpuMmep, ropeHne cnupTa U cyxoro roptoyero). B paccmo-
TPEHHbIX NMpUMepax niams UMeeT CXOQHOe CTpoeHUe. B HEM MOXXHO BbIAENWUTb TPY YaCTM.

1) BHyTpeHHWI KOHYC TEMHOrO LiBeTa (B C/ly4ae ra3oBOW FOPesiku CUHETO LiBeTa) C HU3KOW TeM-
neparypor ~ 300—500 °C. 3pecb NpoMCcxXoamnT UCNapeHne 1 PasfioXKeHWe ropioYero BeLLLeCTBa.

2) CpepHuWit BOCCTAaHOBWTEJIbHbBIM KOHYC COCTOUT U3 CMECH BO3ayXa U ropsLLero rasa. 34ech
noa enusHuem 6onee sBbicokon Temneparypsbl (1500— 1800 °C) npoaykTbl UcnapeHus 1 pasno-
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YKEHWUS rOpIOYMX BELLECTB aKTUBHO pearvpyroT ¢ kucnopogoM. Ecnm vactb yrnepoga ocraércs
CcBOOOAHOW, TO ero Mesib4auLLMe YacTULLbl PACKAAIOTCA M NPUAAIOT NNAMEHU APKOE CBEeYEHHUe.
Jta yacTb nnameHu 6orarta yrapHbiM razom CO — cunibHbIM BOCCTAaHOBUTENIEM, NMO3TOMY €€ Ha-
3blBAIOT BOCCTAHOBMTENIbHOW. TouKa HamMbosiee BbICOKOW TemrnepaTtypbl HAXOAMTCA Ha OCTpue
BOCCTAaHOBMTE/IBHOIO KOHYCa.

3) BHelHWI OKUCAUTENbHBIM KOHYC 0Bpa3yeT HEBMAMMYIO 0DOJIOUKY, OKpYXKaloLLyto nna-
Ms. 34eCb Noj BIMSHUEM 3HAYMTENIBHOTO MPUTOKA KUMC/IOPOAA BO3AyXa MPOUCXOAWT MOJIHOe
okucneHue roptoyero sewectea go CO, u H,O (npu ropeHnn cyxoro roproyero Ha OCHOBe ypo-
TponuHa Takxe obpasyetca N,). MNpu 3ToM octaércsa M3bbITOK KUCIOPOaa, KOTOPbIN NP BbICO-
KoW Temneparype 06/1a4aeT BbICOKOM OKMC/IUTENIbHOW aKTUBHOCTbIO, MO3TOMY BHELUHAS 4acTb
MAaMeHU Ha3blBAETCSA OKUCIUTENTIbHOW.

Mcnonb3ys noaaye Bo3ayxa, MOXHO YBEMYUTb TeMnepaTypy naaMmeHu.

[lpakmuyeckas yacme

Llene oneima: U3y4nTb CTPOEHUE MNAMEHU, ONPEAENUTb TEMNEPATYPY B Pa3HbIX €ro 30Hax
MPU UCNOMb30BAHMMU Pa3SIMYHbIX UCTOYHMKOB Tenna.

MepeyeHo damyuko8 yugpoBol nabopamopuu: [ATYMK TEMMEPATYPbI TEPMOMAPHbIN.

HononHumesnsHoe 060pydoBaHue: WTATUB C 3aXXKMMOM; AepXKaTenb ASA Npobupok; cnup-
TOBKa.

Mamepuansi u peakmuBer. CNUPT 3TUNOBbIN; CyXO€e roptoyee; cBeva.

TexHuka 6e3onacHocmu:

1. Paborta cBsizaHa C OTKpbITbIM MJlaMeHeM — Heperntech oxora.

2. Tepmonapa nocne usBieyYeHus U3 NaaMeHn oCTbiBaeT He cpaly — beperutech oxora.

3. B cnupTtoBke conepKuTCs roprodas >KXuMAKoCTb.

HHcmpykuus k BbinosHeHuro:

1. MopakntounTe BbICOKOTEMNEPATYPHbIM AATUYMK (TepMonapy) K pernctparopy AaHHbIX (KOM-
nbloTepy). 3aKpenuTe AaT4YMK B LUTATMBE TaK, YTOObl ero KOHYMK Kacancs pUTUIS CIMPTOBKMU.

2. 3axrute cnuptoeky. Korga nokasaHus ctabunusvpytotcs, 3anuwinre 3HayeHue Temne-
patypbl Ha cxeMe nnamenu (puc. 7).

Puc. 1. Touku usamMepeHus Temnepatypbl niamMmeHu

3. MNepemeluaite gatumk TeMnepaTypbl B ClEAYHOLLYIO TOYKY MJaMeHU B COOTBETCTBMMU CO
cxemoi. [lns atoro ocnabnsante MydTy M nepeMeliante eé (BMecTe C Nankow M OATYNKOM) B
Hy>kHoe MecTo. Koraa nokasaHus ctabunmMsupytoTcs, CHOBa 3aHOCUTE 3HaYeHWe TeMneparypbl
B COOTBETCTBYIOLLLEN TOUYKE Ha CXEMY.

4. Tak usmepbTe TEMMNEpPATypy BO BCEX TOYKAX NJaMeHM, OTMEYEHHbIX Ha CXeMe.

5. lMoBTOpUTE AENCTBUSA CO CBEYOM U CYXMUM FOpPIOYUM.
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6. Obpamume BHumaHue! Mpu U3yyeHUM CTPOEHUSA MIIAMEHU CYXOro rOpPIOYEro UCMosb3y-
etca 1/4 yacTb Tabnetku. Kycouek roptoyero noMeLLaoT Ha KepaMUUYECKYHO MIIUTKY.

7. BHecute B nnams cnvpToBKM Ha NMOAMUHYTbI NPobupKy. U3Bnekute npobupky us nname-
HW M pacCMOTpHTe e€ NOBEPXHOCTb.

8. MosTopute onbIT co ceeuvon. Kakoro upeta obpasosancs Hanér? Yro 310 3a Bewectso?
Pesynbrarbl usmepeHnuit /HabnogeHui

Temnepartypa Yr0 0b6pazoBa-
Temnepartypa Temnepartypa
UcTouHuk oKoJsio huTuns o o JloCb Ha no-
Ne B cpegHen B BEPXHEWN
Tennorthbl (Kycouka ro- BEpPXHOCTH
YacTU N1aMeHU | 4YacTu NnaaMmeHu
prouero) npo6upku
CnupToBka
Ceeva
Cyxoe roptoyee
BoiBo0bi:

B BbIBOAAX YyKa3aTb, KaKOW UCTOYHUK TenoThbl npeanoyYTuTesIbHO UCMOJIb30BATb B XUMUHNYE-

CKoM nabopartopuu 1 noyemy.
KoumponsHeie Bonpocei:
1. KakoM MCTOYHMK nnameHu Gbi1 UCMOb30BaH?
2. Kakas yactb nnameHu camas ropsdas?

3. [lo Kakor MakcumanbHoW Temneparypbl yAaeTcsa nporpets TepMonapy?

4. Y70 ropsyee — UEHTpP NJamMeHn unu kpas?

5. MNoyeMy cnmMpTOBKa ropyT NOYTM BECLBETHLIM MJaMeHeM, a cBeda — ceeTAwmumM? Mox-

HO /M UCNONb30BaTb CBeYH B labopaTopum BMECTO CIMPTOBOK?
6. Kakve npoayKTbl ropeHUsa O4MHAKOBbI Y CIMPTOBKU U CBEUYMN?
1. 3adaHue 0n5 nodzomoBku k T'NA, BI1P
Mpwu HarpeBaHuW TBEPADIX BeLLECTB B Npobupke Heobxoanmo:

1) B3ATb NPOBUPKY B PYKWU M HArpeBathb Ty YacTb, FAe JIEXKWUT BELLECTBO;

2) 3aKpenuTb NPOOUPKY B LUTATUBE W HarpeBaTb Ty YaCTb, [ JIEXMUT BELLECTBO;
3) B3aTb NPOBUPKY B PYKM, MPOrpeTb BCO NPOBUPKY, a 3aTeM Ty YacTb, [OE JIEXKMT BELLLECTEO;
4) 3aKkpenuTb NPobBUPKY B LUTATUBE, NPOrpeTb BCIO NPOBMPKY, a 3aTeM Ty YacCTb, rae NEXUT

BELLECTBO.

MpaBunbHbIKM OTBET: 4.

8. 3adaHue 0ns pazBumus pyHKUUOHANLHOU 2paMOMHOCMU

B kHure Maiikna ®apapes «Nctopus ceeun» aBTOp OnuUCbIBaeT
OnbIT, KOTOPbIM OH JE@MOHCTPUMPOBAJ HA CBOUX Nekuuax. B nnams cee-
UM OH MOMeLLAs U30rHYTYIO CTeKNAHHYIO0 TpybKy. OauH KoHel TpyOKu
onycKancs Hepaneko oT (UTUNSA, BTOPOM BbIBOAWICSA Ha HECKOJIbKO
CaHTMMETPOB OT NJaMeHu. Yepes HeKOTOpoe BpeMs K KOHLY TPyoku
nogHocunu ropswyto NyduHy. lossnsnocb nnams, KoTopoe cylie-
CTBOBAJIO OTAE/IbHO OT NnaMeHu ceevn. Kak MoxXHO 06bACHWUTL 3TO SB-
nexve?

OrtgerT:

B 3to# yacti nnameHu npoucxoauT ucnapeHue napadwuHa. lNapsbl
napacdvHa Ha Bo3gyxe, NpU NOLXKUIraHUK, 3aropatoTcs.

LononHumeneHas uHgpopmayus

®apagert M. Uctopus ceeun: lMNep. ¢ aHm. /TMoga pea. b. B. Hoso-
*unoea. — M.: Hayka. [naBHasa pepakuusa dbusnko-mareMaTtnyeckom
nuteparypsl, 1980. — 128 c.: un. — (bubnuoteuka «KeaHT»).

B conepxkaHnuve
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JlabopamopHoiii onoim Ne1.
«Jlo KaKoM TemnepaTypbl MOXXHO HarpeTb BeLW,eCcTBO»

Teopemuyeckas 4acme

MNpu HarpeBaHWM BelLecTBa B HEM yCTaHABIMBAETCA TEMO-
BOW BanaHc: CKOpoCTb MOABOAA Tena B KAKOW-TO MOMEHT CTa-
HOBWUTCS PaBHOM CKOPOCTU ero paccenBaHus. NockonbKy cKo-
pPOCTb NOABOAA U CKOPOCTb PACCEUBAHWUSA 3aBUCAT OT PA3HOCTH
Temnepatyp Mexay obbeKToM M Cpeaow, TO B COCTOSIHUM Te-
NIOBOrO PaBHOBECUS Yy BELLECTBA YCTaHaB/MBAaETCsA onpene-
néHHasa Temneparypa. OHa 3aBegoOMO HWXKe, YeM TeMnepartypa
niamMeHu, 3a CYET paccemBaHuUs Tenna.

Puc. 3. MNpubop ans onpeneneHns TeMmneparypbl NAaBneHUs:
1 — TepMonapHbI JaTyuK; 2 — Necok; 3 — crnupToBKa

[lpakmuyeckas 4acme

Llens pabomei: NpoAeMOHCTPUPOBATb BO3MOXKHOCTU CMIMPTOBKM A1 HAarpeBaHWs BELLECTB.

MepeyeHb damyukoB8 yugpoBol nabopamopuu: faT4UK BbICOKOTEMMEPATYPHbIN TepMonap-
HbIM.

JononHumesnsHoe obopydoBaHue: WTATUB C 3aXKMMOM; CMMPTOBKa.

Mamepuansi u peakmuBer: CNUPT 3TUNOBbIN, PEYHOM NECOK.

TexHuka 6e3onacHocmu:

1. Pabora cBa3aHa C OTKpbITbIM NnamMeHeM — Beperutech oxora!

2. Tepmonapa rnocsie U3BEeYEHUA U3 MSIaMEHM OCTbIBAET He cpasy — beperuTech oxora.

3. B cnupToBKe cofepKuTCA roptodas X KMAKOCTb.

4. PabotaTb B O4Kax.

UHcmpykuus Kk BbinosHEHUO:

1. B npobupKy HacbinbTe necok Ha 2—3 cM no BbicoTe. 3aKkpenuTte NPobMPKy B Narke wwra-
TMBA, a TePMONapHbIM AATYMK TaK, YTOObI €r0 KOHUYMK AOXOAM MOYTH 4O AHA NMPOOUPKM, HO He
Kacancs HU AHa, H1 cteHok (puc. 3). OTmeTbTe TeMnepartypy necka.

2. 3axkruTe CNUPTOBKY U NOCTaBbTe €€ rnog NPobMPKy C NECKOM.

3. Habniopaiite 3a n3ameHeHWeM TeMnepaTypbl, 3aHOCA pe3y/bTaTbl U3MEPEHUI B Tabnuuy.

4. Yepes HeKOTOpOe BpeMsa MOC/e Hayasna HarpeeaHus Temneparypa crabunusupyertcs.
Mocne atoro octaHoeuTe HarpesaHne. O6pamume BHumaHue! CraBuUTb Harpetyio NpobupKy B
MJacTUKOBbIM LUTATUB HeNb3sA. Hy)KHO 8OXKAATbCA ero oxnaxaeHus B fanke LWTaTuea.

Pesynbrarbl usmepeHnuit /HabnogeHui

Ne Temneparypa necka | Temnepatypa necka | Temneparypanecka | Temneparypa necka
) 6e3 HarpeBaHus yepes 2 MUH yepes 4 MUH yepes 5—6 MuH

1

BoiBo0bi:

B BbiBOpax ykasatb, 4O KaKOW MaKCUMMasibHOM TeMnepaTrypbl MOXKHO HarpeTb BELLECTBO B
npobupke.

KoumponsHeie Bonpocei:

1. Jo kakoi TeMnepartypbl yAanocb HarpeTb BELLECTBO?

2. MoxHo i1 B npobu1pKe pacnnasuTh:

a) onoeo (t,, = 232 °C);
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6) umHkK (t,, = 419 °C);

B) antomuHui (t,, = 660 °C);

r) megb (t,, = 1083 °C).

3. MNMouemy Temneparypa, 4O KOTOPOM yAAETCS HarpeTb BeLLEeCTBO, HUXe TemMnepatypbl nia-
MeHWn?

JononHumenesHas uHopmayus

JleeHcoHn M. A. 100 BonpocoB 1 oTBeToB No xruMuun: Matepuansl ANns WKONbHbIX pechepaTos,
(baKy/bTaTUBHbIX 3aHATUM U CeMUHapOoB: yueb. nocobue. — M.: «M3patrenbcteo ACT»: «MU3aa-
TenbctBo AcTpenby, 2002. 347 c.

JlabopamopHoiii oneim Ne 2,
«N3mepeHune TeMneparypbl KUNeHUs BOAbI
C noMowbio NabopaTopHOro TepMoOMeETpPa U AaTHMKa TeMNepaTypbi»

TeopemuquKa,q 4yacmeo

[aHHas paboTa No3BoNAeT WKOIbHUKAM 3KCMEPUMEHTASIbHO YCTAHOBWUTb 3aBUCUMOCTb TEM-
nepartypbl KUMEHWUSA }KMOKOCTU (B AAHHOM C/lydae BofAbl) OT aTMOCepHOro AaefieHus, T.e. Non-
Hee peasin30BaTb MEXMNpPeAMETHbIE CBA3U XMMUU U (DU3UKMU.

BenuuuHbl TeMnepatypbl KUNEHUS BOAbl MPU Pa3/IMYHOM AABNEHUM NPeacTaBieHbl B Tabnu-
ue 1.

Tabnuua 1. Temnepatypbl KUNeHUs BOAbI NPU Pa3IMUHOM AaBneHnn”

P, kMa’ t,°C P, klMa t, °C P, klMa t, °C
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 10,0 102,32
91,0 97,02 101,0 99,91 115,0 103,59

® Bonkos A. U., YKapckun U. M. bonblioi xummuyeckui cnpaBoYyHuK. — MH.: CoBpeMeHHas LWKo-
na, 2005. — C. 416.

1klMa = 1000 Na = 0,00986923 atm = 7,50062 mmM. prT. cT.
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[lpakmuyeckas 4acme

Llene pabomel: NPOAEMOHCTPUPOBATD YYALLMMCS PasHWLY MeXKAy >KWMAKOCTbIO U rasom;
(b13nyecKkoe CBOMCTBO BeLLECTBA: TEMMNEPATYPY KMMEHWA; BBECTU LM POBOIM U3MepUTENb TEM-
nepaTtypbl B CPaBHEHWW C aHANIOrOBbIM; AaTb NpeAcTaB/ieHWe O TOYHOCTH M NOrPELLHOCTH NpU-
6opa.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYMK TeMNePaTypbl MAATUHOBbIN.

JononHumensHoe ob6opydoBaHue: ctakaH xumudeckuit (50 mn), Tepmometp nabopatop-
HbIl; CMUPTOBKA; LUTATMB S1IaO0PATOPHbIA C KOJbLIOM U CETKOW; MaHOMeTp (MOXXHO WCMOJ/b30-
BaTb AaHHble, Nony4YeHHble M3 MHTepHeTa).

Mamepuansl u peakmuBer: CNUPT 3TUIOBbLIN UKW CyX0e roptodee; AUCTUNIMPOBAHHAA BOAa.

TexHuka 6e3onacHocmu:

1. Pabortatb B o4Kax.

2. Tpebyetcs cobniogarb Mepbl 6€30MacHOCTM NPU HarpeBaHn1 NpobUpok, npu pabore co
CMUPTOBKOM UJIU CYyXUM FOPIOYUM.

UHcmpykuus K BbinosIHEHUIO:

1. Hane#te B cTakaH okosio 25 Mn AUCTUNNIMPOBAHHOW BOAbI.

2. 3akpenuTe CTaKaH B LUTaTUBeE.

3. Onyctute B BOAY TEPMOMETP M AATYUK TEMMEPATYPbI, aKKypaTHO 3aKpenuTe Ux B nanke
wratuea. He gonyckatrte conprvkocHOBeHUs NpMBOpPOB Mexay coOoM, CTeHKaMMU U HOM CTa-
KaHa.

4. HayHuTe perucrpauuio usMepeHum.

5. Harpe#re Bogy 0o KMneHus.

6. Korga nokasaHus npMbopoB CTaHyT MOCTOSAHHLIMU, 3aHECUTE AaHHble B Tabnuuy.

Pezynbratbl usmepeHui /HabnogeHui

UsmepuTtenn- AaeneHue atmoc- T °C OTHocuTenbHan
HbIM Npubop tdepHoe P, klNa emneparypa kunenusa soapl, ownbkKa onbiTa, %
JKcnepumeH- CnpaeoyHas
TasibHasA
TepmomeTp
Hatumnk
TeMmnepartypbl
BbiB00bi:

Coenatite BbIBOA, O TOYHOCTU M3MEPEHUA NPUOOPOB.

KoHmponbHsie Bonpocsi

1. 3apanus gna pas3eutua hyHKLMOHANbHOW FPaMOTHOCTH

MNpu HyneBow BbicoTe Hag ypoBHeM Mops Temneparypa kunenus eogbl 100 °C. Ho ¢ kaxabim
nogbémoM Ha 500 m Temneparypa kuneHus Boabl cHuxkaetca Ha 2—3°C. Ha eoicote 1000 m
BoAa 3akunut npu Temneparype 96,7 °C. Ha yposHe 2000 M el ons 3akMnaHua Hy>KHbl KLLb
93,3 °C. Nouemy Tak nponcxonmt?

LononHumenoHasa uHpopmayus

1. CrpenbHukoBa J1. H. U3 yero Bcé cnenaHo? Pacckasbl o Bewectee. — M.: Ayza-npecc,
201.

2. NleeHcoH U.A. 100 Bonpocos 1 oTBeToB No xuMuu: Matepuanbl Ana WKOJbHbIX pedepa-
TOB, (haKyNbTaTMBHbIX 3aHATMM M ceMuHapoB: yuyeb. nocobue. M.: «M3patenbcteo ACT»: «U3-
natenbcteo Actpenb», 2002. — C. 347.
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JlabopamopHewiii oneim Ne 3.
«OnpedeneHue memnepamypel naaBneHus u KpuCManAU3aAyUU MeManna»

Teopemuyeckas 4acme

Kpuctannuueckue BelecTsa nepexopArt U3 TBEpAoM dhasbl B XKUAKYIO TONIbKO Npu onpeae-
NEHHOM TeMneparype, KoTopas HasblBaeTca memnepamypol naaBnerHus. Ha pucyHke 4 noka-
3aH TUMNWYHbIA BUL KPUBOM HarpeBaHWUs KPUCTalZIMYECKOrO BeLLecTBa.

I

T“.‘J

T

Puc. 4. KprBas HarpeBaHWa KPUCTa//IMYECKOro BELLECTBA
(3aBucumocTb Temnepatypbl T OT BpEMEHW PAaBHOMEPHOIO HarpeBaHus T)

B TBEpOM COCTOSIHUM BELLECTBO, MNOMIOLWAA TEMNJIOBYIO 3HEPrUIO U3BHEe, HarpeBaeTcs (yya-
cTok A—B Ha pucyHke 5). Npu poctuxkeHnn Temnepatypsbl nnaeneHus (Touka B) BelecTBo Ha-
YyMHaeT NepexonuTb B XXuUIKyto a3y, Temnepartypa He uamensetcs (yyactok B—C). lMocne To-

ro, KaK BCE KpUCTa//IM4ecKoe BELLECTBO MONIHOCTbIO Pacrn/iaBUTCA, TeMneparypa CHOBa Hauu-
HaeT pactu (yuyactok C—D).

T D

B 8
Tm .

T
PUC. 5. KpVIBaf-I oxXnaxaeHuAa pacnyjiaBsieHHOro eeuecTea 4O TeMneparypbl Kpuctaaimlaymm
MNepexop BelecTBa 13 >XMaKoK hasbl B TBEPAYIO NPOUCXOAUT NPU MeMnepamype Kpucmasni-

nusayuu. Ecnv pacnnaeneHHoe BeLLecTBO, HarpeToe Ao TeMneparypbl, Nnpesbiwatowen T, no-
cTeneHHo oxnaxaatb (puc. 4), yqactok (E—F), TO NpM OTCYTCTBMM LLEHTPOB KpUCTa/IM3aumm

B conepxkaHnuve
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HabniofaeTcs HeKoTopoe nepeoxnaxaeHue (Touka F Huxke T,,). 3atem, Korga Ha4MHAeTCs Npo-
LLeCC KpUCTa/IM3auun (3K30TepMUYECKUIA), 38 CYET BbIAENAIOLLENCA SHEPTUM MPOUCXOAUT Ha-
rpee BewectBa (ydyactok F—G). Kpuctannusaums 3amepnsierca, u npu T = T, HacTynaet
paBHoBecue (ydactok G—H) mexay BbloeNseMOW BELLECTBOM TEMIOTOW U €€ M3NyYyeHUeMm
B OKpy»Katowyto cpeay. MNocne nonHon kpucrannmsaumu (touka H) obpasosasliascs TBépaas
(hasa HaumHaet ocTbiBaTth (yyactok H—I/). BakHo oTMeTWUTb, YTO TeMnepatypa nnaefeHUs Be-
LLEeCTBa paBHa TeMnepaType ero KpUcTasisauuu.

[aHHbIM NabopaTopHbIA OMbIT MOXKHO MPOBECTM B (DOPME PELUEHUS SKCMepUMEHTasIbHOM
3a4a4u, NPeasioXMTb yyalmMMcs MAeHTUhMUMPOBATL BblAaHHbIA MeTa1 No Temneparype nnae-
nexus ( Tabnuua 2).

Tabnuua 2
TEMI'IepaTypr nnaaBneHnAa HEKOTOPbIX JIErKOM/1aBKUX MeTas1lJ1oB
MeTann Temnepartypa nnaenenus, °C
Onoso 232
CeuHel, 327,5

[lpakmuyeckas yacme

Lleno pabomer: onpenenutb U CPaBHUTb TeMre-
paTypy niaBfeHUs U KpUCTaIM3aumMm MeTanna.

lMepeyeHo damyukoB yugpoBol nabopamopuu:
JaT4MK TemMneparypbl TEPMONapPHbIN.

JononHumensHoe ob6opydoBaHue: wTtatMe C 3a-
YXMMOM; CNUPTOBKA; NpobupkKa.

Mamepuansl u peakmuBor. CNUPT 3TUNOBLIA UK
cyxoe roptoyee; 5— 10 r onoBa unu cBMHLA B rpaHy-
nax.

TexHuka 6e3onacHocmu:

1. Pabora cBsa3aHa C OTKPbITbIM MjaMeHeM —
6eperutech oxoral!

2. Mpobupka C HarpetbiM MeTa/sIoM OCTbiBAET

Puc. 6. NMpubop ans onpegenexus He cpa3y — beperutech oxoral
Temneparypbl nnaeneHuna: 1 — tepmonap- 3. Mpobupka B x0fe OnbiTa MOXET TPECHYTb, U
HbIM AaT4MK; 2 — rpaHy/bl UCCieflyeMoro  Toraa pacrn/asfieHHbIM MeTassl pa3osibeTcs no CToy.
MeTanna; 3 — cnupToeka He ctaBbTe ycTaHOBKY Ha Kpaw ctonal

MHcmpykyus K BoinosHeHuro:

1. B npobupKy nomecTute rpaHynbl MeTtanna (on10Bo unu ceuHewl) Ha 2—2,5 cM Mo BbicoTe.
3akpenuTe NpobUpKy B Nnarnke WTaTMea. 3akpenute TEPMONapHbIA AATYMK TaK, YTOObl €ro KOH-
YMK LOXOAMN MOYTU A0 AHA NPOOUPKM, HO HE KAcaCs HU ero, HU cTeHok (puc. 6).

2. 3axKrute CNMPTOBKY MocCTaBbTe eé nog Nnpobupky ¢ metassiom. HabnogaiTe 3a 3ameHe-
HUWEeM TeMmnepatypbl. Yepe3 HeKOTOpoe BpeMs Moc/ie Hadyana HarpeBaHus MeTasal HayHeT nna-
BuUTbCcA. Korga oH pacnnasutcs, HarpeeaHue npekpatute. CHoBa HabnoaakTe 3a M3MeHEHUEM
Temnepartypbl. O6pamume BHuMaHue, 4TO B KaKOW-TO MOMEHT MeTasin ByaeT 3acTbiBaTh, a TEM-
nepatypa CTabunusupyeTcs, U3MeHUBLUKUCL 32 2—3 MUHYTbI He Gonee yeM Ha 2—3 rpagyca.
70 U ByaeT TeMneparypa Kpuctaaimsauuu. 3anviumnTe noayyeHHoe 3HadeHve B Tabnuuy.

3. Korga meTann nosHOCTbIO 3aKPUCTa/IM3YeTCsi, CHOBa MOCTaBbTe MoA NpobupKy cnup-
ToBKY. Temneparypa 6yanet pactu. O6pamume BHuMaHUe, YTO B KAKOW-TO MOMEHT MeTann by-
LET NNaBUTLCA, NPY 3TOM Temnepartypa ctabunusupyetcsa. 1o 1 Byaer Temneparypom niaene-
HWA. 3anuwuTe eé B Tabnuuy.
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4. Korga meTann pacnnasuTcs, NOBTOPUTE LMK HarpeBaHusa /OXNaXaeHus eLé aea pasa.
Kaxkabli pa3 3anucbiBaiTe TeMnepartypy niaBneHusa U Kpuctannmsaumu. Mo okoHYaHuM pac-
nnaebTe MeTaNN U U3BNEKUTE U3 HEro TepMonapy.

Pesynbratbl UsmMepeHuit /HabnogeHui
3anuwuTte Ha3BaHMe MeTasl1a U ero XMMUYeCKUMM CUMBOJI.
3anonHute Tabnuuy.

Uzmepe- Usmepe- Usmepe-
HVIep1 Huep2 Hue% CpeAHﬂﬂ
Temneparypa kpucrannusaumm, °C
Temneparypa nnaenenus, °C
BobiBo0bi:
YKkasatb cpepHiolo Temnepatypy NnaBneHUs MeTanna, HaWdeHHYK 3KCnepuMeHTaslbHbIM
nyTém.

KonmponeHeie Bonpocesi:

1. Kakol meTann Bbl MCNOb30BaNu ANA IKCnepumeHTa?

2. Kak cooTHOCATCS Apyr C ApYroM Temnepartypbl NIaBAEHUA U KpUcTanausaumum?

3. Hanaute B cnpaBo4HWKe TeMnepatypy NiaBfeHUs UCCNeayeMoro MeTansia v CpaBHUTe
€€ C 3KCNepUMEHTasIbHO MOJTyYEHHbIM 3HAYEHHEM.

JlabopamopHeiii oneim Ne 4.
«OnpedeneHue Bo0onpoBodHoli u ducmunnupoBarHHoii 8006b1»

TeopemuquKaﬂ 4yacme

BopnonpoBogHas Boga conep>KUT pacTBOPEHHbIE CONM, KOTOpble BAUAIOT Ha €€ CBOWCTBA.
B yactHocTH, npumecu conein obyCnoBAMBAIOT 3/1EKTPONPOBOLHOCTb BOAONPOBOAHOW BOAbI.
IOuctunnnpoBaHHas Boda He COAEPXKUT COMEeM, a 3HauMT, Oyaet obnagarb MeHbLUeW 31eKTPo-
NPOBOAHOCTbIO. TakMM 06Pa3oM, C MOMOLLIO AaTYMKA 3MEKTPONPOBOSHOCTU MOXHO OT/IMYUTb
AUCTUNNIMPOBAHHYIO BOAY OT BOAOMNPOBOAHOM.

Kpome ¢usmyeckux mMeTofoB aHanv3a, MOXHO WMCMO/b30BaTb XMMWUYECKUE MEeToAbl s
onpegeneHus Boabl. [pn AeicTBUM pa3nnYHbIX peareHToB COMM B BOLOMNPOBOAHOM BoAe AAlOT
cneunduryecKre peakuum, Hanpumep noMyTHeHve. lNoseneHne MyTn B Boge obycnoeneHo o6-
pa3oBaHWeM HepacTBOPUMMOro B Boje ocanka. B guctunnuposaHHoi Boae HeT conen. [Toatomy
NOMyTHeHWe He HabnogaeTcs.

Mpu BbINApMBaHUM BOAOMNPOBOAHOW BOAbI TAKXKE MOXXHO Habniofarb BblaesieH1e conen.

[lpakmuyeckas 4acme

Llens pabomer: cchopMMpoOBaTh Yy LLIKOSIbHUKOB NpeAcTaB/ieHne, YTO CBOMCTBA YACTOrO U 3a-
rPA3HEHHOrO BELLECTBA pPas3/nivyaloTcs, U OCO3HaHWE TOro, YTO AJIS OMbITOB HY)XHO MCMOMb30-
BaTb AUCTUAIMpPOBaHHylo Boay. ChopmMupoBaTh HaBblK onpeneneHus obbekTa no ero CBOM-
CTBaM Ha ocHOBe obyuatoLuen BbiIGopKku. MNpu 3TOM NpuHUMN paboTbl AaTYMKA SNEKTPONPOBOA-
HOCTHW MOHMMaTb HeobsA3aTeNlbHO — [OCTaTOYHO YBUAETb Pas/iMyme NnoKasaHui.

[MepeyeHb damyukoB yugpoBol nabopamopuu: fATINK SEKTPONPOBOAHOCTH, LMDPOBO
MUKPOCKOT.

JononHumensHoe 060pydoBaHue: XMMUYECKUIA CTaKaH; CMIMPTOBKA NPOBUPKK; LUTATUB ANs
NPoOUPOK; NpeaMeTHOE CTEKIIO; MUMETKA; TUre/ibHble LLMMLbI.

Mamepuanei u peakmuBer: CnMpT 3TUNOBbINA UK cyxoe roptodee; 1%-Hblit pacTBop HUTpaTa
cepebpa; 1%-Hbil pacTBOp xnopuaa bapus.
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TexHuka 6e3onacHocmu:

1. PacTBopbl HUTpaTa cepebpa 1 xnopuaa 6apus TpebyroT OCTOPOXKHOrO obpalLeHus.

2. lNpu nonagaHum Ha KOXyY PYK CMbITb Kanju nog CTPyéEn Boabl.

HUncmpykuyus k BeinonHeHuro:

1. OnpegneneHue Bog, C NOMOLLIO AaT4MKa 3NEKTPONPOBOAHOCTH.

B xvMmuyeckuit cTakaH HanewTe OUCTUIMPOBaHHYIO BOAy, MOrpy3unTe B HEE AATYMK d/eK-
TPONPOBOAHOCTHU. 3anuiunTe 3HaYyeHue B Tabnuuy. BoinenTte gucTunIMpoBaHHyo Boay, Hanewn-
Te BOAOMPOBOAHYIO U 3aMULLNTE 3HAYEHUE 3NIEKTPONPOBOAHOCTH.

Pesynbrarbl usmepenuit / HabnogeHWm

Bogna 3HayeHue 3/1eKTPONPOBOAHOCTU

I,EI,I/ICTI/U'IJ'Il"l|f)OBaHHaFI

BononposogHas

2. OnpegeneHune BoA C MOMOLLBIO XMMUYECKUX PEAKTMBOB.
B oaHy npobupKy Haneite AMCTUANMPOBAHHYIO BOAY, B APYryl0 — BOAOMNpPOBOAHYI0. B obe
nobasbre no 2—3 Kannu pacTeopa HUTpata cepebpa. 3anviuunte HabnogeHus B Tabnumuy.
Obpamume BHuMaHue Ha CTPYKTYpy ocaaka. To e camoe npogenante ¢ pacTBOPOM XJio-
puaa 6apus.
Pesynbrarbl usmepenuit / HabnoaeHwm

Peaktus AuctunnuposaHHas Bopa BoponpoeogHas Bopa

Hutpart cepebpa

Xnopwupg 6apus

3. OnpepeneHve Boa C NOMOLLbIO BbiNapUBaHUA.

Ha npegmMeTHOe CTeKN0 HaHecHTe Ha HEKOTOPOM PACCTOAHMM MO OAHOM Kanse AUCTUAIUPO-
BaHHOM M BOAONPOBOAHON BOAbl. 3aXKMUTE CTEKNO B TUresibHbIX Wwunuax. OcTopoykHO Harpen-
Te CTEK/0, lep’Ka ero BbICOKO OT MJIaMeHW CMIMPTOBKU.

O6pamume BHumaHue! Henb3a Harpesatb cTeknio B niameHu. Moa Bo3gencTeneM BbICOKOM
Temneparypbl CTEK/IO JIOMNHET.

3aKoHuYMTe HarpeBaHWe CTeKa, Koraa Boja NosIHOCTbIo McnapuTbes. YTo ocTtaérca Ha cre-
kne? PaccMoTpuTe OCTATOK Ha CTeKsle C NMOMOLLbIO MUKPOCKONa.

4. JKcnepuMeHTanbHas 3agadya:

1) B aByx npoHyMepoBaHHbIX NPOOMPKAX HAXOAMTCA MUHepasbHas BOAa U BOAOMPOBOA-
Has Boga. Kak paznuuntb conepxmnmoe npobupok?

2) CocTaBbTe NnaH onpeneneHns Boa U peannsymnre ero.

Boei80o0bi:

YKazarb, Kak MOXHO pas3fiMyuTb AUCTUINIMPOBAHHYIO BOLY U BOAOMPOBOAHY!IO.

KonmponeHsie Bonpocesi:

B xvMuyeckoit nabopatopmu TpebyeTca NpUroToBuTb pacteop xsopuaa 6apus. Kakyto so-
Ay HeobxoamMMo B3ATb M noyemy?

3adaHue 013 nodzomoBku k TMA, BITP

B kako# 13 nepeyncneHHbIX HUXKe rpynn HaxoAaTCA TONIbKO cMecu?

1) AsorT, kucnopog, AUCTUNNMPOBaHHAs BOAA

2) Bo3pnyx, BogponpoBogHas Boja, MOMOKO

3) HedbTb, 301070, yrnekucnbii ras

4) Nouea, megpb, cepa

924 B conepxxanue




XM TOUYKA ! POCTA

3. 3adaHue 015 pazBumus pyHKUUOHANLHOU 2pAMOMHOCMU
Pacnonoswute npobbl Boabl B NOpsAAKe BO3pacTaHWUs UX CONEHOCTHU.
A) BoponposogHas Boga

b) doxnesas Boga

B) Mopckas Boga

) Bona o3epa backyHuak (unv Mépteoro mops)

3anuwmuTe B TabnMUy NOAYYMBLLYIOCA NOCNEA0BATENIbHOCTL OYKB.

A | b B r

JHononHumenesHas uHgopmayus

1. dptumo J1. Bopa: KHUra o caMom BakHOM BelLecTBe B Mupe: nep. ¢ ¢puH. — M. : Kom-
naclva, 2019. — 153 c.

2. MetpaHos WU. B. Camoe HeobbikHOBeHHOE BewiecTBo B Mupe. M.: Meparoruka,1976. —
96 c.

AdemoHcmpayuoHHbIlU 3kcnepumeHm Ne 1.
«BoblOeneHue u no2nowieHuUe menna — NPU3HAK XUMU4YecKoll peaKyuu»

TeopemuquKaﬂ 4yacme

Pabota npoBoamMtcs npu usydeHunu tembl «[Tpu3HaKM XMMUYECKUX peakuunits. BoioeneHue u
norsoLeHe TenioTbl, UBMEHEHWE OKPACKWU PACTBOPOB MJIM BELLECTB, BblAe/IeHNe rasa saBastoT-
CA OCHOBHbIMM MPU3HAKAMU XMMUYECKUX peakumi. TakxKe MMeeT CMbICN MOBTOPUTL paboTy npu
BBEEHUW NOHATUA «TennoBoM 3hdeKT peakuumns.

[lpakmuyeckas 4acme

Llens pabomei: NpoAeMOHCTPUPOBATL BbiAESIEHUE U MOMIOLLEHUE TeMa MpU XMMHUYECKUX
peakuusix. CBaA3aTb NOKa3aHUA AatymKa Temneparypbl C OCA3aTe/IbHbIMU OLLYLLLEHUSAMM.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYMK TeMNepaTypbl MAATUHOBbIN.

JononHumensHoe obopydoBaHue: aa xumMmueckux crakaHa (50 mn), npombiBanka c guc-
TUAIMPOBAHHOW BOLOM, CTaKaH A5l CiMBa OTPaboTaHHbIX PaCTBOPOB.

Mamepuaner u peakmuBsr: antoMuHUeBasi NPoBosioka unu rpanynsl, 20%-Hbii pacTeop ru-
npokcupa Hatpusa NaOH, 10%-Hbiit pacteop ykcycHom kucnotel CH;COOH, ruapokap6oHar
Hatpua NaHCO;.

TexHuka 6esonacHocmu:

1. Pa6oratb B o4Kax.

2. Tpebyetcs cobntogeHne mep 6e30MacHOCTM Mpu paboTte C rMAPOKCMAOM HATPUSA U Ha-
rpesaresibHbiMKU Npubopamu.

UHcmpykuus K BbinonHeHuro

1. B xumMunueckuii ctakaH Hanewte pacteop wenour NaOH. U3amepbTe ero Temneparypy.

MomecTHTe rpaHynbl MK NPOBOJIOKY alOMUHUSA TaK, YTOObI HaJ, HUMW OCTaBasICA CIOW XKuUAa-
KOCTM.

Korga HauHéTcs peakuus, obpartute BHUMaHMWE LUKOIbHUMKOB Ha BblAe/IEHUE rasa v yBesuue-
Hue Temneparypbl. XXenarenbHo (ecnn peakums MAET He CAULWKOM BYpHO) NPOWTU MO Knaccy u
[aTb LUKOJIbHWKAM MoTporath CTakaH, 4Tobbl ybeamTbes, 4To ero cogepkmmoe pasorpenocb. Ot-
MeTbTe MaKCMMasibHyto Temneparypy pacteopa. [onydeHHbiM pesynsrar 3aHecuTe B Tabnuy.

2. MNpomoiiTe gatunk Temneparypbl Bofow. B cTakaH HanelTe yKCycHylo KUCIoTy Ha ~ '/,
no BbicoTe. M3mepbTe eé Temneparypy.
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HebonblwnMmn nopunsamMm HacbinbTe rMApoKapboHAT HaTpMsA, NOMELUMBAA AATYMKOM TeMre-
patypbl. O6paTnTe BHUMaHWe LWKOJIbHUKOB Ha BblAeNIEHUE rasa — MPU3HAK XMMUYECKOW peak-
umn. MocmoTpuTe, Kak M3MeHsieTcs Temneparypa. OTMeTsTe MUHUMMabHYIO TeMMepaTypy pac-
TBOpA.

MonyyeHHbIN pe3ynbTar yHeHWKU 3aHOCAT B TabnuLy.

Pesynbrarbl usmepeHuit /HabnogeHui

MakcumanbHasa /
HauanbHas

Bbionenenue
Pearupylou.wle MUHUMAJIbHAA
TeMneparypa WJIU NornoweHue
Bel,ecTea TeMneparypa
pacTBopa Tennorbl
pacTtBopa

PaCTBop LLLESTOYU U aJTIOMUHUM

PactBop yKcycHOM KMCNOTbI M copa

BoeiBo0bi:

YKazarb NpU3HaKU XUMUYECKUX pPeaKkLmi.

KoumponsHeie Bonpocer:

1. MNMpuBenuTe NprMMepbl peakuni, NPOTEKAIOLLMUX C BblLe/IeHUEM TENIOThI.

2. lna nonyyeHusa HeraweéHoW W3BECTU Mesl MPOKaJMBalOT NPU BbICOKOW Temnepartype.
K KakoMy TNy MOXHO OTHECTU 3Ty peaKkuuio?

3. 3adaHue 0ns nodzomoBku k MMA, BIIP

TonbKo XMMUYECKUE ABNEHUS NepPeYnCeHbl B rpynne:

1) TopeHune cBeuu, BbiNnafeHWe AOXKAEBbIX Kanesb, KUneHue Boapl

2) CkucaHue 96104HOrO COKa, CKMUCaAHME MOJIOKa, PpacTBOPEHWE Mefa B yKCyce

3) TasHue cHera, nnaBneHMe CBUHLA, NPOTyXaHWe KypUHOro snua

4) O6pasosaHue TymMaHa, ropeHue B6eHranbCKoW CBEYM, FOpeHUe NPUPOAHOro rasa

JononHumenesHas uHgpopmayus

JleeHcoH WN. A. Xumnyeckune peakumu: Tennosok acdekT, paBHoBecue, ckopoctb. — M.:
000 «MUzpartenbcteo Actpens, 2002. — C. 192.

AdemoHcmpayuoHHbIlU 3kcnepumeHm Ne 2,
«Pa3znoxeHue 8006l 31eKMPUYECKUM MOKOM»

TeopemuquKaﬂ 4yacme

Mepen Havanom pabotbl cneayet 06CyAUTb CO LLKOIbHUKAMM BOMPOC: MPOCTLIM UK CIIOX-
HbIM BELLLECTBOM SIBNIAETCA BoAa. [locnie BbIABMKEHWUSA YYALLMMUCS PA3/IMYHBIX TMNOTES YYUTE b
NPOCKUT NPEANOXKUTb BAPUAHTbI UX IKCMEPUMEHTAIbHON NPOBEPKMU.

O6bI4HO AaHHbIM OMbIT PEKOMEHAYIOT NPOBOAMTL B Npubope ocdhMaHa, yCTPOUCTBO KOTOPO-
ro AIBNSETCSA LOCTATOYHO CJIOXKHBIM AJ15 BOCbMUK/IACCHUKOB. YA06Hee ero npoBoauTh B npubo-
pe AN15 OMbITOB C 3MIEKTPUYECKUM TOKOM, MCMONb3ys B Kadectse anektponuta 10%-Hbiit pac-
TBOP MMAPOKCHUAA HATPUA M CTasnbHble (Nyylle HUKenesble) aneKkTpoabl. Bo nsbexxaHue scneHu-
BaHWs pacTBopa Npu AEMOHCTPALMKU K 3EKTPONUTY cregyeT nobaenTb 3TMOBbIM cnupT (Ha 4
obbéma pacteopa anekTponuta 1 06bém 95%-Horo pacteopa cnupra).

anKm u4eckasa 4acme

Llens pabomer: cchopMupoBaTb NPeACcTaBieHUs y yyalmnxca 06 aHannse ClI0XKHbIX BELLLECTB
M U3MEHEHWUM MOJIEKY/ C/IOXKHbIX BELLECTB B XO[€ XMMUYECKUX peaKL MM,

HononHumensHoe o6opydoBarHue: npubop AMA OMNbITOB C 3NEKTPUHECKUM TOKOM; MCTOYHUK
MOCTOAHHOIO TOKa: NPOBMPKU — 2 WT., MPOHYMEPOBAHHbIE; JIy4UHKA; CMIMPTOBKA; NPOBKKM —
2 WT, NUHLUET.
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Mamepuansi u peakmuBei: cnupT 3TMNoBbIN, 10%-HbINM pacTBOpP LLENoYH.

TexHuka 6e3onacHocmu:

Pabotatb B oukax. TpebytoTca cneumasnbHble Mepbl 6e3onacHoCcTh npu paboTe ¢ rmapoKCcH-
[OM HaTtpus.

UHncmpykuyus k BeinonHeHuro:

1. 3anonHuTe 3M1EeKTPONUTUYECKYIO BaHHY W AEMOHCTPAUMOHHble NPOBMPKKU PacTBOPOM
3NeKTponuTa 3apaHee, O YpoKa.

2. MNpopemoHcTpupyiTe npubop ydawmmcs, 0ObACHUTE ero yCTPOWCTBO M BKJIKOYMTE MO-
CTOSIHHbIM 3/IEKTPUYECKUM TOK.

3. Habniopaetcsa BbigeneHue rasoB Ha anektpogax npubopa. Obpatute BHUMaHWe yya-
LUMXCA HA TO, YTO OAMH M3 ra30B BbIAENAETCA MHTEHCMBHEN M 3aHMMAeT B ABa pasa 6onblunii
06bEM MO CPaBHEHWIO CO BTOPbIM ra3om.

4. O6cyauTe HabnogaeMble NPU3HAKU XMMUYECKOW peakLmm, caenante npeanosioXXeHus o
TOM, B KaKuMX MpobuMpKax HaXoZATCSA KMCNOPOA U BOLOPOL. DNEKTPOSIM3 NpeKpaTtuTe, Koraa B
npobupkax Habupértca okono 6 Mn Bogopoaa u 3 Ma Kuciopoga.

5. Obpamume BHumaHue Ha pa3nuyHbie 06bEMbI COBpaHHbIX ra3os. [pobupku NnoTHoO 3a-
KpoK1Te nNpobKamu Mog, CI0EM 3MEKTPONUTA. ThnetoLen yYMHON onpeaennTe Hanmume KUCno-
poaa B nNpobupke, ropsAwen ny4MHon nogoxrute sogopos. Mpennoxure yyawmmcs 3aHecTu
pe3ynbTatbl HabnoaeHu B Tabnuuy.

Pesynbrarbl HabnoaeHWM

Homep npo6upku O61bém rasa HasBaHue rasa

1
2

Bbi800bi:
OTpasutb, YTO NPOUCXOAMT C MOJIEKYNIAMU CIIOXKHBIX BELLLECTB B XOAE XMMUYECKOW PeaKLuu.

KoumponsHeie Bonpocer:
1. MoXXHO N1 No BHELUHEeMY BMAY OT/IMYMTL ra3 BOAOPOS OT rasa Kucnopoga?

2. Kakue 4acTuubl COXPaHSIOTCA B XOAE NPOTEKAHUSA PeaKLMK Pa3foXXeHUs BOAbl, a Kakue
paspylatorcs?

3. Kak AOKa3aTb, 4TO B COCTaBe CaxXapa cogeprKartCAa atoOMbl yrnepo,u,a?

4. 3adaHue 0ns1 noozomoBku k TMA, BIIP

Mpu cobupaHnu razos UCMob3yOT NpUMBOpPbI, NpeacTaB/ieHHble Ha pucyHke. C nomouubo
KaK1X M3 yKasaHHbIX Npubopos MoXxHO cobuparb sogopon? O6ocHyMTe CBOM OTBET, UCXOASA U3
CBOWMCTB JaHHOro rasa.

(A) (b) (B)

—==  UUF

Puc. 7. lMpubopsbl ans cobupaHus rasos
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LononHumenoHas uHpopmayus
lpocce 3., BaiicmaHTenb X. Xumusa ana nobosHatenbHbix. OCHOBbI XUMWUM U 3aHUMATESb-
Hble onbiTbl. [AP. 1974. — nep. c Hem. — J1.: Xumunsa, 1979. — 392 c.

HemoHcmpayuoHHell 3kcnepumeHm Ne 3,
«3aKoH coxpaHeHus maccel Bewyecm8»

Teopemuyeckas 4acme

Mpu n3yyeHnn gaHHoM Tembl LenecoobpasHo cospatb NPobNeMHyo cMTyauumto, ANa paspe-
LLeHMsi KOTOPOW y4aluMecs BblABUratoT rnoTesbl, TpebytoLime sKcneprMeHTanbHOW NPOBEPKHY.
Mpu obcy)KaeHWM NpeanoXKeHHbIX BAPUAHTOB MPOBEPKM BbIABUHYTLIX FMMOTE3 BOCbMUKIACC-
HUKM NpeanaratoT passivyHble BApUaHTbl KOHCTPYKLMK NPUOOPOB, T.€. NPOSABNSAIOT TBOPYECKYIO
aKTUBHOCTb, B XOZ€ KOTOPOM NMPOUCXOAUT NEPEOCMbIC/IEHUE NMPUOOPETaeMbiX 3HAHUN.

Ha ypoke yuawmecs y3sHaiot o paborax M. B. JlomoHocoea 1 A. JlaByasbe, NOCBALLEHHbBIX
OTKPbITUIO 3aKOHAa COXPaHEHWUs MaccChbl BewecTs, hOPMYNUPYIOT 3aKOH, NMPUXOANAT K BblBOAY,
YTO Macca BELLECTB B XOL€ PeaKLMu AO0/KHA OCTaBaTbCsA NOCTOSAHHOM. JJoOMBLUMCH MOHUMAaHUSA
JaHHOrO Te3uca, y4YuTenb AEMOHCTPUPYET IKCNEPUMEHT.

[lpakmuyeckas 4acme

Lleno pabomer: 3KCNepUMEHTasIbHO 10Ka3aTb 3aKOH COXPaHEeHWA MacCbl BELLLECTB.

JononHumesnsHoe 060pydoBaHue: BECbl TEXHOXMMUUYECKUE WIN INIEKTPOHHbIE; CBEYa; KOJI-
6a nnockogoHHas 250 MA; noxKa ANA CKUraH1s BeLLecTs.

Mamepuans u peakmuBel: cBeya.

TexHuka 6e3onacHocmu: BbINONHATL TPebOBaHWA Npu paboTe C OTKPbLITbIM MaMeHEM.

Uncmpykuus k BeinosiHeHuo:

Ha pbluakHbiX UM 31EKTPOHHbIX BECaxX YPABHOBELLUMBAETCA CBEYA, a 3aTeM YYUTESb 3aXKM-
raet eé. Yuawmecs HabniogaroT, 4to B TeyeHne ~ 1 MMH paBHOBECUE BECOB HapyLLAETCA, YallKa
C ropsLlen cBe4yon nogHMMaeTca BBepx. Yuawmmcs 3agatorca sonpochl: «Kak MoxHo obbsac-
HUTb Habniogaembld dakt? Kak 3ToT hakT cornacyetcs C 3aKOHOM COXpPaHeHUsi Macchbl Be-
wecte?» ObcyxaeHWe AaHHbIX BOMPOCOB NMPUBOAMT YHALLMXCA K MbIC/IM O TOM, YTO 3KCMepu-
MEHT NpOBeA&H HEKOPPEKTHO, C/ielyeT M3MEHUTb KOHCTPYKLMIO npubopa.

Yuutenb 3apaHee [OMKEH MOAFOTOBUTL KONOY AOCTAaTOYHO 6OsbLIOrOo 0ObEMa C XOPOLLO
nogorHaHHoW npobKoKn, B KOTOpYlO BCTaB/lieHa fioxeuyka. B noxeuke 3akpennserca ceeuva.
Becb npubop B cbope 3apaHee ypaeHoBelumBaetcs Ha Becax (puc. 8). Korga yyauwmecs npu-
XOAAT K BblBOAY, YTO OMbIT C/eAyeT NMPOBOAMTL B 3aKPbITOM Npubope, yunuTenb LOCTAET BeChl
C Konbow, 3aXK1raeT CBevy, 3aKpPern€HHYIO B JIOKEYKe, BHOCUT B KONBY U MNOTHO 3aKpbiBaer.
Yyalumecs BMAAT, YTO paBHOBECHE BECOB He HAPYLUAETCS B XOAE BCErO 3KCMEepPUMEHTA.

Puc. 8. MNpubop ans AeMOHCTpaLUmMM 3aKOHA COXPaHEHWSA MacCbl BELLECTB
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BoiBo0bi:

B BbiBOAax HeOOXOAMMO OTPA3UTb TE3UC, YTO Macca BELLECTB MPU NPOTEKAHUU XUMUYECKOM
peaKkuuu coxpaHsaeTtcs.

KonmponeHslie Bonpocesi:

3adaHus 0ns paszBumus ¢yHKYUOHANLHOU 2paMOMHOCMU

1. Mpwu ropeHnn apoB octaércs 3o0sa. Macca 30/bl MeHbLUE MACCbl B3ATbIX A/ CKUraHUSA
ApoB. Kak MOXXHO 06bsACHUTb 3TOT hakT?

2. [nsa npurotoeneHuns MacHoro OynboHa noBap B35/ Kycok Msca macco 1 kr. [Nocne Bap-
Ku Kycok msica ctan Becutb 800 r. MNouemy Macca nsmenunaco?

LononHumenoHas uHpopmayus

JHuuknoneaua ans peren. 1. 17. Xumus / [n. pen. B. A. BonoguH, Bep. Hayy. pen.
N. NNeercon. — M.: Aeanta+, 2003. — C. 640.

HAemoHcmpayuoHHell 3kcnepumeHm Ne 4,
«OnpedeneHue cocmaBa Bo3dyxax»

Teopemuyeckas 4acme

Mepen npoBefeHWeM 3KCrepMMEHTa ydHaLWwMMCcs HeOBX0AMMO OObACHUTL YCTPOMCTBO Mpu-
6opa, 4TO O3HavaloT aeneHus. Takke Heobxogumo ybeauTbes, 4To Npobka npubopa repme-
TUYHO 3aKpbIBAET COCyA.

[lpakmuyeckas 4acme

Llens pabomer: 3KCNepUMeHTaNbHO OnpeaenuTb 0ObEMHYIO A0S0 KUC/IOPOAA B BO3AYyXeE.

HononHumensHoe obopydoBaHue: npubop Ans onpepeneHns CoCcTaBa BO3ayxa, LUTATWB,
CNUPTOBKA, CTEK/IAHHASA NasioyKa, JlydnHa, CTakaH C BOAOW.

Mamepuansi u peakmuBel: KpacHbiM occop.

TexHuka 6e3onacHocmu:

C ocToposkHOCTbIO 0bpaLarbes ¢ ropsAwmm dhochopom.

HHcmpykuus k BeinosHeHuro:

1. Kpuctannusatop HanonoeuHy 3anonHute BofgoW. Ha noBepxHOCTb BOAbI NMOMeCTUTE
dapdoposyto yawky ¢ 1—1,5 r cyxoro kpacHoro cdocdopa.

2. O6pamume BHuMaHue Ha HeobxoaMMOe YCNOBUE IKCNEPUMEHTA — BrIAXKHbIM hochop
ncnonb3osarb Henb3sa! Mocdopa fomkHO bbiTh B3ATO Honblie, Yem TpebyeTca Ans CBA3bIBA-
HUA BCEro KMC/IOpPOAa, HAXOAALLErocs B Cocyne.

3. Ortkpoiite NnpobKy nprbopa 1 NOMeCTUTE KOMIOKOS B KpUCTanIM3atop ¢ Bogoi. Morpysu-
Te KOJIOKOJ1 B BOZY HACTOJ/IbKO, 4TO6bl YpOBEHb BOAbl COBMaAas C HMXKHUM AeNleHUEeM KONIOKO-
na. lNpu 3TOM HWXHWUW Kpal KONOKona He OO/KEH AOXOAMTb A0 AHa KpucTtannusartopa. [ns
3TOro KOJIOKON 3aKpenuTe B LUTATMBE MM MOMECTUTE Ha AHO KpUCTassiM3atopa ABe CTeKNsH-
Hble MaJIoYKHK.

4. CunbHO pasorpeB KOHeL, CTEKNSSHHOM ManoyKW, OMNyCcTUTe €€ B KOJIOKON U MOJOXKIUTe
docdop. Kak Tonbko dochop 3aropencs, 6bICTPO U3BNEKUTE MANOYKY M 3aKPOUTE KOJIOKOS
npobkoi. Konokon 3anonHsaertcs ryctoiM 6esbiM AbIMOM, COCTOSILLMM U3 YacTUdeK hocdopHo-
ro aHrugpuga.

5. MNpu ropenunn dochopa 06bEM BO3ayxa BHYTPU KOIOKOMA BHAYane OT HarpeBaHus He-
MHOIO yBE/IMYMBAETCS, a YPOBEHb BOAbI B KOJIOKO/ME MoHuxkaetcs. [lo mMepe pacxofoBaHusa
KMcnopogda nnams nocreneHHo racHet. benbit ocdopHbIM aHrMapua pactBopseTcs B BoAe.
Cocyn oxnaxkpaetcs, ras B KOJIOKOJSIe MOCTENEHHO yMeHbluaeTcsi B 06béme. YpoBeHb BOApbI
B KONIOKONe nosbiwaeTcsa. B kpuctannusartop ponente soabl B TakoM o6beme, 4TOObI BHYTPU U
CHapY»X1 KOJIOKO/a YPOBHU BblIM OAMHAKOBbI U COBMAaAAsiM CO BTOPbLIM Ae/IEHUEM KOJIOKONa.
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6. OtkpoiTte NpubOpP U NpM NOMOLLM ropsLLEN Ny4nHbI yOeauTecb B TOM, YTO OCTaBLUMIACA
B KOJIOKOJIe ra3 He MoAAePKUBAET ropeHus.
Pezynbratbl HabnoaeHuim

Yucno penenun B npubope,
3anoOJIHEHHbIX ra3aMmu
(nocne npoesepeHus
peakuum)

Yucno penennii B npubope,
3anoJ/IHeHHbIX BO3AYyXOM
(A0 NpoBepeHus peakuum)

Kako# rasz npopearuposan?

BobiBo0bi:

B BbiBOAax ykasartb cogepyaHue kucnopoga s sosayxe (B %).
KoumponsHeie Bonpocei:

1. KakoM ras pacxopyetcsi npu cxkuranmun chocchopa B Bo3ayxe?

2. Kakon 06bém kucnopoga B Bozayxe? CKOMbKO 3TO COCTaBsET B NpoueHTax?
3. Moyemy ans npoeeaeHUsa aKcnepuMeHTa 6epyT U3bbiTok occopa?
4. Kako¥ ras octasncs B KonoKose nocne cropatHvs gocgopa?

5. 3adaHus dns nodzomoBku k TNA, BI1P

YKaxkuTe, B KaKyto rpynny BXOAAT BELLECTBA, 3arpsA3HAOLLME BO3AYX:
1) BopsAHOM nap, yrnekucnbii ra3

2) CepHMUCTbIM ras, oKCMabl a3oTa

3) kucnopop, asoT

4) renui, KMcnopop,

Mpakmuyeckas paboma Ne 2
«Mony4yeHue medHo20 Kynopoca»

Teopemuqecxaﬂ 4yacmeo

Mpu npoBefeHnn 3ToM paboTbl MOXKHO MCMOJb30BaTh TPAAMLMOHHYIO METOAMKY, OMUCaH-
Hylo B yuebHuKax. M nuwb Ha 3Tane BbinapuBaHusa pacTteopa cynbdara meaum (ll) nposectun eé
Mo npeaJsiaraeMoi MeToauKe.

[laHHbIM BapuaHT npoBeAeHUs TPAAULMOHHOM MpaKTMYecKon paboTbl cBsA3aH C obpasosa-
Huem kpuctannos CuSQO, - 5H,0, Bbigensowmxcsa U3 HacbILEHHOrO pacTeopa, U HabnoaeHu-
eM ux noa Mukpockonom”. Takoi noaxon NO3BONSET CIKOHOMUTL BpeMs, TaK Kak Ans onbiTa
6epyT MeHbLLEee KOIMYECTBO KUC/IOTbI, HE MPOBOAAT hUNLTPOBaHMUE 1 BbinapueaHue. He cneay-
eT fobuBatbCcs NONHOro pacteopeHus okcuga meau (1), koTopbi oTAENsAeTCs OT MaTto4YHOro
pacTBopa oTcTanBaHuWeM. KMAKOCTb CIMBAIOT B APYryto NPOOUPKY MM rHE3[O NNacTUHbl ANs
NpoBeAeHWUsA KanesbHbiX peakuui. M3 HacbILeHHOro pacTeopa BbiNafaloT Mesikue KpucTtasisbl
MefHoro Kynopoca. o ¢opme KpucTannioe NpoayKT peakunu MaeHTUdULMpyeTca ropasfo Ha-
LEXHee, YeM NpOoCTO Mo LBeTy pacTeopa.

I7paKm u4eckasa 4acme

Llens pabomel: noKasaTh LIKOSIbHUKAM peakLmMio OKCUAA C KUCIOTOM C YETKOW aeHTUdUKa-
LUMen OHOrO U3 NPOAYKTOB peaKLUuu.

HononHumensHoe obopydoBaHue: LuMdpPOBON MUKPOCKONM; NpeaMeTHOe CTEKNO; ABe Mpo-
OUPKK; NiacTMHa C rHé3gamu AN NPOBefAeHUs KanesbHbiX peakuuin (6enoro ugerta); aepxa-
TeNb AN NPOOUPKK; NMUMNETKA; CMMPTOBKa.

“ Yeptroe U. H., Kykos IM. H. XuMUYecknit 3KCNepuMeHT C MasibiIMK KOIMYeCTBaMu pPeaKTUBOB., —
M.: MNpoceewenne, 1989. — C. 62—69.
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Mamepuansi u peakmuBeoi: okcna meau (Il), nonyyeHHbIM pasnoKeHMeM oCHOBHOro Kapbo-
Hata meam, 20 Y%-Hblt pacTBOP CEPHOMN KUC/IOTbI.

TexHuka 6e3onacHocmu:
1. PabotaTtb B O4Kax.

2. Cobniopatb Mepbl 6€30MacHOCTM NpU HarpeBaHWu Npobupok, pabote CO CMMPTOBKOM
WM CYXUM ropioYmM, paboTe C KUCIOTaMu.

HHcmpykuus k BeinosHeHuro:

1. B npobupky nomectute ~ 100 mr okcuaa meau (ll) (HenonHyto noxkeuky-gosatop) v npu-
neute ~ 1 Mn pactBopa CEpHON KUCOTbI.

2. Copepknmoe npobupku HarpewnTe, He gosoas Ao Kunewus. Obpamume BHuMaHue Ha
TO, YTO KMMATUTb CMeCb He pekoMeHayeTtcs. Jloxautechb, noka 6onblias YyacTb OKCMAA Meau
pacTBOPUTCA.

3. Hante cmecu otctoatbecss 1 MUHYTY, NOC/e Yero NOMecTUTe Kanjio pacTBopa Ha npeg-
METHOE CTEK/IO U HabMtoaanTe 3a POCTOM KPUCTAIIOB C MOMOLLbIO MUKpPOCKONa.

4. B pabouux TeTpagsax 3apucyite popMy KpUCTaNIOB MeAHOro Kynopoca.

5. Ocrarok ropsadero pacteopa cneite ¢ u3bbitka okcuaa meau (ll) B gpyryto npobupky.
Yepes HekoTopoe BpeMs Habniogainte BblAeNEHWE KPUCTANNIOB KpUCTaniorugpara cynbdara
menu (II).

Pesynbratbl HabnogeHum

Ne Yo penanu Yrto Habnopanu YpaBHeHHe peaKkuuu

Bb1800bi:
B BbIBOAAx HY)XHO OTPa3uTb XMMUYECKOE CBOMCTBO KMC/IOT — B3aUMOAENCTBUE C OCHOBHbI-
MW OKCMAAMM, a TaKXKe BO3MOXXHOCTb ONnpefensTbh BellecTsa no opme KpUCTansios.

KonumponeHeie Bonpocei:

1. Kakyto okpacky npuobpetaet pacteop npu pacteopermn CuO B cepHolt kucnore?
2. Yem obycnosneHa fjaHHas okpacka?

3. Kakoe BelLecTBO BblAENAETCA U3 pacTBOpa Nocsie peakuun?

JlabopamopHewiii oneim Ne 5.
«H3yyeHue 3aBucumocmu pacmBopumocmu BewyecmBa om memnepamypel»

Teopemuyeckas 4acme

Bcsakuii pacTBOp COCTOMT M3 pacTBOPEHHOrO BellecTBa M pacTeoputens. PacteopumocTb
60/bLUMHCTBA TBEPAbIX BELLECTB B BOAE NPMW NOBbILEHUKU TeMnepaTypbl yeennuunsaetca. OgHa-
KO HeKoTOpble BELLECTBa He NoayuMHATCA 3ToMy npaeuny. EcTtb rpynna selecTs, pactesopu-
MOCTb KOTOpPbIX MPU U3MEHEHWUU TeMnepaTypbl Mano U3MEHSAETCA, a eCTb U Takue, PacTBOpH-
MOCTb KOTOPbIX C NOBbILLEHWEM TeMMNepPATypbl Nagaer.

B kauecTBe OObLEKTOB MCCNnenOBaHUA LeNecoobpasHo B3ATb XJIOPWAbI Kanua WM HaTpus,
a TaKXXe r’MApOKCHA Kanbumsa. 3aBUCMMOCTb PACTBOPUMOCTM AAHHbIX BELLECTB OT TEMMNepaTypbl
npeacrasneHa B Tabnuue 3.
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Tabnuua 3
PactBopvMocTb 6e3soaHbix Belects B 100 r Boabl Npu JaHHOM TeMnepaType, B rpaMMax
Temneparypa, °C KCI NaCl 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 npoeepeHus onbiTa fyyle 6patb MENKOU3MEbYEHHbBIE KPUCTANSIbl XJTIOPUAOB Kasus U
HaTpusa. HacbiweHHbIM pacTBOp rMAPOKCMAA KasibLWs FOTOBUTCA 32 HECKOJSIbKO AHEN JO npo-
BefileHUs onbiTa. [lns 3Toro B GONbLUYIO CKASIHKY HACbINAOT CYXOW MMAPOKCUL, KaNbLUs C/I0eM
1 CM ¥ 3a7MBalOT AUCTUIMPOBAHHOM BOAOKW MOYTH A0 Npobku. U3peaka B36anTbiBaloT CMeCh.
Mo mMepe pacxofoBaHMA HACbILLLEHHOTO PacTBOpa B CK/SIHKY AO/IMBAIOT BOAY.

[lpakmuyeckas 4acme

Llens pabomer: onpepennTb pacTBOPUMOCTb BELLECTB NPW pPasfiMiHOM TeMneparype.

Mepeyens damyukoB yugpoBol nabopamopuu: AATYMK TeMNepaTypbl MAATUHOBbIN.

HononHumensHoe obopydoBarue: 2 ctakaHa Ha 150 mn; npobupka; Bata; wwnartesnb; cTe-
KNSiIHHaA Nano4yka C Pe3vHOBbIM KOJIbLLOM; CIMPTOBKA M/ 3NEKTPUYECKas NMTKa; NpoMbliBasiKa.

Mamepuansl u peakmuBor. BUCTUNIMPOBAHHAA BOAA; KPUCTANIIMYECKUE XJTOPUAb! Kanus U
HaTpus; U3BECTKOBas BOAA.

TexHuka 6e3onacHocmu:

Mpv npoBeaeHWM JAHHOTO 3KCNEPUMEHTA UCMOMb3YEeTCA HarpesaresbHbli npubop — bepe-
rmcb oxkoral

UHcmpykuus K BeinosHeHUrO:

OnbiT 1

1. B nepsbi cTakaH HanewnTe okono 30 mn auctunnnposaHHom Boapl. Mcnonb3ys Temnepa-
TYPHbI JAT4MK, OnpeaenvTe Temnepartypy BoAbl B CTakaHe. 3adMKCUpyiTe TO 3HaYeHUe TeM-
neparypbl, KOTOpOe yCTaHaB/MBaETCA Nocne ctabunmsaumm nokasaHui npubopa.

2. Hebonblwmnmu nopuusimu nobaensiTe B BOAY KPUCTANINIMYECKUI XJIOPUA Kanusa 1 nepe-
MeLUMBaNTe PacTBOpP CTEKNSAHHOW nano4ykon. Korga conb nepectaHeT pacTBOpATLCA B BOAE, Bbl
Nony4ymTe HacbILWEHHbIM PAcTBOP XJIopMaa Kanus npu gaHHou Temneparype. Ha nHe crakaHa
[OJIKHO OCTaBaTbCsA HEMHOIO HEPACTBOPEHHOM CONMM.

3. Harpe#re nonyyeHHbin pacteop go 50 .

4. Yto npoucxoamT C KpUCTannamu COMM, OCTaBLUMMMUCS OT Mpeaplayliero npubasneHus
conun? BHoeb npubaebTe Nopuuio conu.

OnbiT 2

Bo BTopoit ctakaH Haneite 30 M BoAbl M NPUrOTOBLTE HACbILEHHbIM PACTBOP XJlopyaa Ha-
TPUA NPU KOMHaTHOW Temnepartype. Harpeite pacTBop, NoBbICMB €ro TemMneparypy npuMepHo
Ha 20 °C. Ecnu Kpuctannbl, HaxodsalMecs Ha AHe CTakaHa pacTBOPWUIUCH, fobaBbTe ellg He-
MHOro xJjiopuaa Hatpus. TwartesbHO NnepemeLlMBanTe pacTeop.

Pactesopunuck v Kpuctannbl conu?

OnbiT 3

1. B npobupky Hanente npuMepHO 3 M/ HaCbILLEHHOrO pacTBopa rMAPOKCHAA Kanbuus

(M3BeCTKOBOW BOAbI) M OMYCTUTE B HEE AaTyuK Temnepartypbl. YTobbl pacTBop He mornowan

° Jlypbe 0. 0. CnpaBoyHuMK no aHanutuyeckom xumumn. — M.: Xumus, 1971, — C. 71 — 89.
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YrNEeKUCbI ra3 U3 Bo3ayxa, 3aKpowTe NpoOUPKY pbiX/ibiM BaTHbIM TaMnoHoM. OCTOPOXKHO Ha-
rpeinTe pacTeop, NOBbICMB ero Temneparypy npumepHo Ha 10 °C.

2. Yto npowucxogut c pacteopom? [loBeamte pacteop 4O KuneHusa. Kak usmeHsertcs myt-
HOCTb pacTeopa?

3. Oxnapgute pacteop. YT0 Nponcxoaut c 06pa3oBaBLLUMMCA OCaAKOM (KaK U3MEHSETCSA WUH-
TEHCUMBHOCTb MOMYTHEHWUS pacTeopa)?

4. CpenaiTe BbIBOA O B/MAHWM TeMMepaTypbl HA PAacTBOPUMOCTb MMAPOKCUAA KasbuusA B
BOZeE.

Pesynbrarbl HabtoaeHW / M3MepeHuit

BnusHue Temneparypbl Ha paCTBOPUMOCTb (PacCTBOPUMOCTb

BewectBo . .
rnoBbIWAETCA, MOHUXKAETCA, OCTAETCA NOCTOAHHOM)

Xnopwup Kanusa

Xnopug HaTtpus

lMppokcna Kanbums

Bb1800b1:

YKkaszatb BMAHME TeMNepaTypbl HA PAaCTBOPUMOCTb Pa3siMyHbIX BELLECTB B BOAE.
KoHmponbHbie Bonpocei:

1. [lononHuTe npeano)eHus, BCTaBMB BMeCTO npobesnia Ha3BaHWe COOTBETCTBYIOLLErO Be-
LecTaa.

1) Ha pactBopumocTb B Boge (ykakute Ha3BaHWe BelLeCcTBa) TemMnepary-
pa He OKa3blBaeT 3HAYUTENIbHOTO BJIUAHUS.

2) C noBbilweHWeM TeMrepaTypbl pacTBOPUMOCTb B BOAE (ykakute Ha3Ba-
HWe BeLLecTBa) yBeIM4nBaeTcs.

3) C noHwkeHWeM TeMnepaTtypbl PaCTBOPUMOCTb B BOAE (ykarkvuTe HasBa-
HWe BelLecTBa) YBE/IMYMBAETCS.

4) CpaBHuWTe NosyyYeHHble BbIBOAbI CO CMPABOYHbIMU AaHHbIMMU.
2. 3adaHus ons pazBumus ¢hyHKUUOHANLHOU 2paMomHoOCMu

B 3anuee Kapa-boras-fon Kacnuitckoro Mmops Haxomaatcs 6orateiume 3anacbl MUHepana
MUpabunuta — Kpuctannorugpara cynbcara HaTpus.

Kaxkabli rog B KOHLEe HOSOpsA, Koraa Temneparypa Boapl nagaet o 6 °C, Mupabuaut Hauu-
HAeT BblAeNATLCA B BuAe OeCLBeTHbIX KPUCTANNOB, OCEAAIOLWMX Ha AHO 3anMBa U Ha ero bepe-
rax. O6bACHUTE NPUYKHBI BbiNaLEHUS KPUCTAIOB COJM.

LononHumenoHas uHpopmayus
Jlypoe 1O. HO. CnpaBoyHuMK No aHanuTuyeckom xumun. — M.: Xumus, 1971. — 390 c.

JlabopamopHeiii oneim Ne 6
«HabnrooeHue 3a pocmom KpucmannoB»

Teopemuyeckas 4acme

PaCTBOpMMOCTb GONbLWKNHCTBA COMEN 3aBUMCUT OT TemMneparypbl. anI oxXnaxaeHuun pac-
TBOpAa, HacCbIWEeHHOIro npu BbICOKOM TemMnepartype, U3 Hero BbiNnagatkoT KpUCTalsibl COJIN.
B 3aBucumoctu ot COoCTaBa, BeELWECTBO MOXET BblAENATLCA B BUAOE 663BO,D,HOVI Cconm nnun
Kpuctannormnpgparta. TaK, HanpuMmep, npn oxnaxXgeHnmn HacCbllEeHHOro pacteopa cynbd)aTa
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uUMHKa Bbigensetcs kpuctannorngpar ZnSO, - 7H,0. [lpyroe HasBaHWe 3TOro Kpuctanio-
rmapara — UMHKOBbIM Kyrnopoc. @opMa KpUCTaiioB 3TOrO BELLeCTBA OT/IMYAETCS OT KpU-
CTanjo0B MeAHOro Kynopoca.

[lpakmuyeckas yacme

Llens pabomsl — cchopMUpOBaTb Y LIKONbHUKOB MPEeACTaBieHWe O 3aBUCMMOCTU PacTBO-
PMMOCTM OT TeMMepaTypbl U O KpUCTannsaumm Bewectea u3 pactsopa. Chopmrposarb HaBbIK
paboTbl C UMDPOBLIM MUKPOCKOMOM.

JononHumensHoe o6opydoBaHue: uMbpoBON MUKPOCKONM; NPeAMETHOE CTEKNO; NPOOUPKa,;
nepxarenb Ans npobupKu; NUneTka; CNMpToBKa.

Mamepuansi u peakmuBei: cynbdar umHka ZnSO, - 7H,0.
TexHuka 6e3onacHocmu:

1. Pabortatb B 3aWMTHbIX O4YKax. Tpebytotca cobnogeHne mep 6e30nacHOCTU NPU UCMONb-
30BaHWW CMTMPTOBKMK, CYXOrO FOpoYero.

2. N3beratb nonagaHUs KOHLEHTPMPOBAHHOMO pacTBopa cynibdara UMHKA Ha KOXY
u ofexnay.

UHcmpykuus Kk BbinosIHEHUIO:
1. B npobupky HaneiTe Boay (Ha 1—2 cm no BbicoTe).

2. MeaneHHo npv nepemelunBaHun gobasnsiTte cynbgar UMHKA 4O TeX Mop, NOKa OH He
nepecTaHeT pacTBOPSATHCS.

3. MpobupKy c pacteBopoM cynbdarta LUMHKA HarpeiTe A0 MOJHOMO PaCTBOPEHUS KpUCTas-
noB cynbara LuHKa.

4. Takxke adKKypaTHO HarpeﬁTe npegMmeTHoe CTeKno, NpoHOCA e€ro HeCKOJIbKO pa3 4yepes
nnamsa.

5. Korga cynbdar umMHKa pactBopuTCs, HAHECUTE Kanslo pacTeopa Ha TEMnnoe npeaMeTHoe
CTEKNO W MOMECTUTE CTEKNO MOA MUKPOCKON.

6. Mpu oxnarkaeHWW pacTBopa M3 HEro BbILEAIOTCA KPacuBble KPUCTaSibl KPUCTaNIOru-
Aparta cynbdara UMHKa — LMHKOBOrO Kynopoca.

7. 3apucyiTe KpUCTanbl BELECTBA B pabounx TeTpagsx.

Pesynbratbl HabnogeHum

Ne Yro penanu Yrto Habnopanu

BoiBo0bi:

OtpasunTb, KaK 3aBUCUT PACTBOPUMOCTb BELLECTBA B BOAE OT TeMneparypbl.

KoumponsHeie Bonpocei:

1. Kak 3aBucHT pacTBOpUMOCTb Cy/bcarta LMHKa OT TeMnepaTypbl?

2. Kakoe BeLLeCTBO BblAeNsAeTcA U3 pacTBopa nocsie peaxkumnm?

3. CpaBHuTe chopMy KpUCTaNIoOB MELHOIO Kynopoca 1 LIUHKOBOro Kynopoca. Paznuyatotcs
N1 oHK no dopmMe KpucTannos?

4. 3adaHus 0ns pazBumus ¢pyHKUUOHAILHOU 2PAMOMHOCMU

ObbacHuTe, Kakue 3Tanbl 3KCNepuMeHTa n3obpaxkeHbl Ha pucyHke 9. Kakas cBasb cyuie-
CTBYET MeXAy 3TUMK U306parkeHnsaMu u otorpadmen, npuseaeéHHoM pagom?
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Puc. 9. MNMpouecc Kpuctannunsauum

JlabopamopHeii onoim Ne 7.
«[MepecviweHHbIl pacmBop»

TeopemuquKaﬂ 4acme

PactBopuMocTb BelecTBa orpaHuyeHa. HacbiweHHbIM no Bewectsy A HasbiBalOT TaKoM
pacTBop, Npu 4obaBNEHWM K KOTOPOMY HOBOM nopumu Belectsa A oHo He pacteopsiertcs. Ec-
nu npu pobasneHnn Bewectsa A OHO pacTBOPSETCA, TO TaKOW PacTBOP Ha3blBAETCSA HEHACbI-
weHHbIM. Ecnu e npu pobaeneHuu K pacteopy BelwecTsa A BbiNagatoT AOMNOHUTESbHbIE KPU-
CTan/bl 3TOrO BELLECTBA, TO TAKOW PaCTBOP HA3bIBAETCS NepPeCHIEHHbIM.

Puc. 10. Npumep nepeceoieHHoro pacteopa. MépTeoe Mope

MepechbiLLeHHbIH PacTBOP MOXHO MPUrOTOBUTL HECKOJIbKUMMK Criocobamu:

1) U3MeHUTb TEeMNepaTypy HACbILLEHHOMO PacTBOPa;

2) ypanuTb y HacbILLEHHOro pacTBopa YacTb PacTBOPUTENS.

MepecbilieHHble pacTBOPbl HECTAOMUSIbHbI, U NPWU BHECEHWM 3aTPaBKM (KpUCTaiInKa Belue-

CTBa WM MPOCTO HeBONbLIOro Yr/IOBaTOro Tena) M3 HUX BbiNagaeT pacTBOPEHHOE BELLECTBO.
PacTtBop npeBpalLaeTca B HACbILLEHHbIN.
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[lpakmuyeckas 4acme

Llens pabomer. chhopmupoBath npeacrasieHne o Tennosom 3ddekTe npouecca pactsope-
HUSA U KPUCTaNNIM3aLMK, a TaKXKe NOHATUE «NEePECHILLEHHbIN PacTBOP».

Mepeuens damyukoB yugpoBol nabopamopuu: AATYMK TeMNePaTypbl MAATUHOBbIN.

HononHumensHoe o6opydoBaHue: xummndeckuit ctakaH (100— 150 mn) ¢ xonogHow Bogow,
npobupka, NpobrpKa MepHas, WTATMB C SIanKoW, CMMPTOBKaA.

Mamepuanel u peakmuBbi: CNUPT 3TUNOBbIA, KPUCTANIMYECKUMM TUOCynbdaT HaTpus
(Na,S,0; - 5H,0).

TexHuka 6e3onacHocmu: cobnoaatb Npaeuia 0bpaLLeHUs C OTKPbLITbIM MaMeHEM.

UHcmpykuus K BbinosHeHuro:

1. B npobupkKy HacbinbTe 5 r TMOCynbgara Hatpus.

2. U3mepbTe TeMMNepaTypy COMM U BOAbI C MOMOLLBIO AaTUMKa.

3. lMpunevite 2 mn Boabl K conu. OnycTuTe faTyvk Temnepartypbl B NONy4YEHHYIO CMech. [e-
pemMeLlMBaiTe CMeCb A0 TeX Nop, NoKa TemMneparypa He CTabunusmpyercs.

4. TMocne Toro Kak Temneparypa nepecrana U3MeHSATbCS, U3BNIEKUTE JaTYMK U3 pacTBopa.

5. 3akpenute npobUpKy B flanKe LWTATMBA M OCTOPOXKHO HarpeesanTe NPoOBGUPKY A0 MOSHOMO
pPacTBOpPEHUA CONMU, NepeMeLLMBas PacTBOP AaTYMKOM TeMnepatypsbl. [locne atoro npekparuTe
HarpeBaHWe 1 OCTaBbTe AATUYMK B pPacTBOpE.

6. JoxauTtecb oxNakAeHusa pacTBopa A0 KOMHATHOM TemnepaTtypbl (MOXHO MOACTAaBWUTb
noA NpoBupKy CTakaH C XON04HOW BOLOM).

7. Obpamume BHumaHue! TepecbileHHble pacTBOpbl MOryT ObiTb CTaBUAbHLIMKM OYeHb
ponroe BpeMmsA. Ho ot BHelwlHero Bo3aencTBuA (nepemeLurBaHus, nonagaHusa Mbiiv UKW Kpu-
cTanna conm) pactsop HbICTPO 3aKpPUCTaNIM30BbIBAETCA.

8. Ecnu pactBop He 3aKpuCTannusyeTtcs, U3BNEKUTE U3 HErO JATYMK U MPUKOCHUTECH UM
K KpUCTaNNMKaM THOCynbcara Hatpus Tak, 4tobbl 1—2 Kpuctanna npuavnau K aartumnky. MNo-
rpysvTe AaTyvK C NPUIMMLWIUM KPUCTa/JIOM B pacTBop. YTo npoucxoauT C cofep>KUMbIM npo-
OMPKM M KaK M3MeHseTcs ero Temneparypa? Yto Habniogaetca? Kak mMeHsetca Temneparypa
pacTteopa?

9. 3admKcupyite Hanbosbluee NOKa3aHWe Aarymka. 3aHecuTe AaHHble B Tabnuuy.

Pesynbrarbl UsmepeHnuit /HabnogeHui

usﬂ:::ee:uﬂ Uccnepyemas cuctema/UsmepeHHble TeMnepartypbl Temne!::aTypa,
1 Yucras Boga oo Hayana onbita
2 PacTteop TMocynbgara Hatpus B Boae (A0 HarpeBaHus)
3 OxnaxaéHHbiv nepecobileHHbI pacteop Na,S,03
4 Pacteop THocynbdara nocne KpuctanimMsaunm
BoeiBo0bi:

OtpasnTb, Kakue npouecchbl (3K30TepMUYECKUEe WM 3HAOTEPMUYECKUE) MpoTeKalT npu
PaCTBOPEHWU WU KPUCTANIM3aLMK COMU.

KoumponsHeie Bonpocei:

1. Kako#t npouecc (3HOOTEPMMYECKMI UM IK30TEPMUYECKUI) npeobnagaeTt npu pacrso-
peHUN Kpuctannorugpara tocynbdara Hatpus B Boge?

2. Kakom npouecc (3HAOTEPMUYECKMIA UM 3K30TEPMUYECKUI) Npeobnagaer npu Kpucran-
NM3aumun TMocynbarta HaTpusa U3 pacteopa?

106 B conepxxanue




XUMUSA TOUYKA \!Pocm

3. Ha ckonbko rpasycoB yaanocb nepeoxnautb HaCbILLEHHbIM pacTBOp TMOCybdaTta Ha-
TpUS, 4TOObI OH CTas NepechbiLLEeHHbIM?

4. 3adaHue 0na pazBumus pYHKYUOHANBHOU 2PAMOMHOCMU

B 6bITy MHOrAa B Ka4yecTBe COrpeBaloLEero CPeacTBa UCMOMb3YIOT «XUMUYECKYIO TPENKY».
Yawe Bcero 3to repMeTHYHbIN NPO3payHbIi NAKET C XKMAKOCTbIo. YTOObl aKTUBMpPOBATL rpesKy
HY>KHO MeperHyTb NiacTMHy-Nyckaresb, KoTopas HaxoauTtcs BHYTpu naketa. Copepyxumoe na-
KeTa 3anosIHAETCA KpUcTaniamu.

[lna BocCcTaHOBNEHWA rpesiku eé KnaayT B KMMALLYO BOAY 4O MOJIHOMO PACTBOPEHUS Kpu-

ctannos. MNocne oxnaxaeHus rpenka rotosa K pabote. Ha kakom 3atane paboTbl rpesnku Bbiae-
nsaetca Tenno?

LononHumenoHasa uHpopmayus
Hepnronby B. ®. Mup Bogbl. — J1.: Heppa,1979. — 254 c.

Mpakmuyeckas paboma Ne 3.

«OnpedeneHue KoHyeHmpayuu BewiecmB KosropuMempu4ecCKuM MeEMOOOM
no kanubpoBoyHomy 2paguky»

TeopemuquKaﬂ 4yacme

Ecnu BewiecTBOo OKpalleHo, TO OHO NornowaeT BUOU-
MbIA CBET C HEKOTOPbIMW AJIMHAMK BOSH. [IIMHA BOSHbI,
NMpU KOTOPOW MOMOLLEHWE MaKCMMasibHO, COOTBETCTBYET
06bl4HO LBETY, AOMONHUTENIbHOMY K OKpacKe pacTsopa
(T. €. NOrNOWEHHBIN U NpOLLEALINI CBET BMECTe AatoT be-
nbin). JononHuTtenbHble LBETa MOXKHO ONpeaesvTb No Kpy-
ry leve.

MHTEeHCMBHOCTb NOrnoLweHna cBeTa C JaHHOW AJIMHOM
BOJIHbl XapaKTepPU3yeTCa ONTUYecKoM nnoTHocTblo. OHa
NnponopLuroHanbHa KOHLEHTPaLUW PacTBOPEHHOIO BeLLe- &Q‘f;
CTBa, T. €. 3aBUCUMOCTb ONTUYECKOMN NNOTHOCTU D OT KOH- o
UueHTpaunn selecrtea C npeacraenAaeTr cobom npAamMyto BU- Puc. 11. prr lete. LigeTa,
pa D= A - C. Y1obbl HaiTK yrnoBon KOIPULMEHT ITON  HaxomsLMecs ApYr HANpOTUB Apyra
npsmon A v oTpe3okK B, 3Ty npsMyio CTpOSiT, M3Mepsa on- ABNAIOTCA LOMONHUTENIbHBIMM
TUYECKYIO MIOTHOCTb PACTBOPOB M3BECTHOM KOHLEHTpa-

LMK, TOUYKM HAHOCAT Ha rpaduK 1 NPUBAMNKAIOT K NPSAMOWN.

Tak nonyyaetca rpagyvMpoBouHbIM rpaduk. KoHueHTpa- D
LUMIO HEM3BECTHOro BELLECTBA HaxomsaT nubo rpadudye- T
CKM, b0 aHanutnyecku (3Hasa D u A Haxopsat C). D, % >

Y1o6bl HaUTH HensBecTHYlo KoHueHTpauuto C, no on-
TUYeckon nnotHoctn D,, ctposaTt npsmyto 1 no e€ nepe-
ceyeHus c rpachMKoMm, NOCe Yero U3 TOYKU NnepeceyeHus
ONyCKaloT NeprneHAMKYNAp Ha OCb KOHLUeHTpauuin. Mecto
nepecevyeHnss neprneHaMKynspa C OCbio U COOTBETCTBYET +
KOHLLeHTpaLMH. +

oV a®

u

[lpakmuyeckas 4acme ————

Lleno pabomer: chopmupoBatb NpeacTaBleHUe O
KOHLEHTpaLuW BELLEeCTBA U KONIMYECTBEHHOM onpeaene- Puc. 12. TpaayypoBoyHbiit
HUM KOHLEHTPALMKU BELLECTBA KalOPUMETPUYECKUM Me- rpaduK — 3aBMCUMOCTb
TOAOM. OMNTUYECKOM MIOTHOCTH BellecTBa

OT ero KOHLUEeHTpaumm
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lepeyeHb dam4ukoB uugpoBoli nabopamopuu: AaTYMK ONTUYECKOM MIOTHOCTH.

HononHumesnsHoe 0b6opydoBaHue: NaTb NPoOUPOK nnn MepHbix konb (100 mn), npu uc-
NoNb30BaHUM KioBeT Bosblioro o6béMa; ase nunetku (10 Ma); XMMUYECKWI CTakaH; rpyLa pe-
3MHOBAas; NPOMbIBaJIKa C AUCTUIIMPOBAHHOW BOAOM.

Mamepuaner u peakmuBei: pacteopbl cynbiara meam (I) CuSO, 50 r/n (B pacuéTe Ha bes-
BOZHOE BELLECTBO) Mu nepmaHraHara kanua KMnO, 50 mr/n, npobbl ¢ HeM3BECTHOW KOHLEH-
Tpauuein COOTBETCTBYIOLLMX BELLECTB.

TexHuka 6e3onacHocmu:

1. MNepmaHraHaT Kanus npv NONagaHUM Ha KOXY U OLEXAY OCTABNAET KOPUYHEBbIE NATHA.
Nx MOKHO cMbITb 2%-HbIM PACTBOPOM LLLABESIEBON MM aCKOPOMHOBOM KMCNOTbI, MOC/IE YEero
NMPOMbITb COOTBETCTBYIOLLMIM Y4aCTOK BOAOM.

2. MNoprotoBka peakTueoB. [purotoBnexHne pacteopa cynbcara megm (Il) CuSO, 50 r/n.
Bosbmute 7,8 r kpuctannormpparta cynodara megu CuSO, - SH,0, n pacteopute B 70 Mn BOAbI.
Ho6asbte 0,2—0,3 MN KOHUEHTPUPOBAHHOW CEPHOWM KUCIOTbI (U1K COOTBETCTBYIOLLMK OOBEM
pa3baBneHHOW) AnsA NpeaoTBpalLEeHUs rmaponmsa u goseamte o6bém pacteopa go 100 mn. Us-
3a TOro, YTO KpUCTanIoruapar cnocobeH BbIBETPUBATLCS, KOHLEHTPALMA MOXKET OT/IMYATbCSA OT
HOMWHA/IbHOM, NO3TOMY MPOBbI CeayeT roTOBMTb LLKOJSIbHUKAM U3 TOrO XKe pacTBopa, U3 KOTo-
POro OHW FrOTOBAT CEPUIO CTaHAAPTHbLIX PACTBOPOB.

3. lMpuroTtoeneHue pacteopa nepmaHraHata kanus KMnO, 50 mr/n. Bosbmute HaBecky
5 mr KMnO, 1 pacteopwuTe B Boge. [loBeante 06béM pacteopa ao 100 mn. Pacteop obssarens-
HO rOTOBbTE Ha XOIOAHON AUCTUIMPOBAHHOW BOAE, B CTEKNSAHHOM nocyae. M3beraite KoHTaK-
Ta ¢ nnactmaccamu! PacTBop cnepyeT rotoButb He paHee, YeM HakaHyHe. Hencnonb3oBaHHbIM
pacTBOp YTUIM3UPYMTE, TaK KaK CO BpEMEHEM OH pasnaraetcs, obpasys KOPUYHEBLIM HaNeT Ha
CTeHKax CoCcynoB.

HHcmpykuus k BeinosHeHuro:
lpuzomoBneHue cmaHdapmHsix pacmBopoB
1. CHayana npuroToBbTe CEPUIO CTAHAAPTHBIX PACTBOPOB, T. €. PACTBOPOB U3BECTHOM KOH-
ueHTpauuu (tabnuua 4 u 5). Ux rotosar, pazbasnas 3anacHblii pacTeop.
2. Ecnv vcnonb3ytlotcs KioBeTbl Ha 4 M/, TO CTaHAAPTHbIE PacTBOPbl FOTOBAT B CyXMX Mpo-

6vpkax. [nsa atoro B npobupKy HanMBalOT onpeaenéHHbii 06bEM 3anacHoOro pacTeopa u Lo-
6aBnAOT K HEMY BOAY TaK, 4ToObl CyMMapHbii 06bEM 6bin 10 M.

3. Ecnu ucnonb3sytot kioBetbl Ha 100 mn, To cnefyeTt roToBuTb CTaHAAPTHbIE PacTBOpPbI B
MepHbiXx Konbax (100 mn). [ns atoro Hanewte onpefenéHHbii 0ObEM 3anacHOro pacTeopa,
nepeHecuTe ero B MEPHYIO KOOy 1 AOBeauTe JUCTUAIMPOBAHHOW BOLOM A0 METKM HeObOXoam-
Moro o6béma.

Tabnuua 4
MpuroToBnexue ctaHaapTHbIX pacteopos CuSO,"”
KoHueHTpauus, r/n 0 10 20 30 40 50
O6vém pacteopa 50 r/n, 0 2 4 6 8 10
M
O6bEM BoAbl, MN 10 8 6 4 2 0

16
PeKomer,yeM, 4TOObI LUKOJIbHUKM paccyuTanm 3Tu 3Ha4eHnA CaMOCTOATESIbHO.
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Tabnuua 5
MNpurotoBneHune ctanaapTHbix pactBopoB KMnO, 13 3anacHoro pacteopa 50 mr/n
KoHueHTpauus, mr/n 0 10 20 30 40 50
O6vém pacteopa 50 r/n, 0 2 4 6 8 10
M
O61bém Boapl, M 10 8 6 4 2 0

Bbi6op 0nuHbi BosiHbl

BbibepuTe AnuHy BOMHbI AN U3MEPEHUS ONTUYECKOM MIOTHOCTMU.
Iln1Hy BOMHbI CBETA MOXHO NMoAo0paTh MO OKpacKe pacTBopa WK HaWTK SKCNEPUMEHTASLHO.

Mo OKpacCKe paCTtBOpa onpenenAroT ,D,OI'IOJ'IHMTeJ'IbeIl\a K Hen LBET. Ceetc COOTBETCTByIOLLI,elZ

OJIMHOW BOJHbI MOMOLWAETCA MaKCUManbHO (HM).

Tak, ecnu pacTBOp MMEET KENTbIM LBET, TO ONTUYECKYIO MJIOTHOCTb HY>XHO M3MepsATb Mpu

LNTMHe BONHbl cMHero ceeTa (435—480 Hm).

Tabnuua 6
LlBeTa 1 COOTBETCTBYIOLLME UM [/ IMHbI BOJH

U,BET pacTeopa AOI'I;):::JI.I?“J::::::')“BGT nnMHbl BOH:BI'::;HOI.U,aeMOTO
KpacHbiit CuHe-3enéHbliit 490—500
OpaH>keBbii 3enéHo-cuHui 480—490
XKéntbin CuHui 435—480
Kénto-3enéHbii ®uoneToBbIM 400—435

3enéxbin KpacHblivi unu duronetoeoin 730—760 nnn 400—435

CuHe-3enéHbil KpacHbii 605—730
3eneHoBaTO-CUHUI OpaHkeBbil 595—605
CuHui HKénTbin 580—595
®duoneToBbIi JKénTo-3enénbin 560—580
MypnypHbIi 3eneHblii 500—560

Yr1o6bl nogobparb ASIMHY BOSHbI 3KCMEPUMEHTANbHO, HYXKHO BbISCHUTb, NPWU KaKoW AjivHe
BOJIHbI ONTUYECKAsA MIOTHOCTb MaKCMManbHa. [lis 3Toro 3anosiHWTe KIoBeTy Aatynka Hanbornee
pa3baBfieHHbIM PACTBOPOM M ONpeaesuTe ONTUYECKYIO MOTHOCTb MPU PasHbiX AJIMHAX BOJIH
(He 3abbiBas KaxkablM pa3 obHynATb npubop). Pesynbratbl 3anuwute B oT4ET. Bhibepute Ty
LNMHY BOJIHbI, MPU KOTOPOM ONTUYECKas MIOTHOCTb MaKCUMasbHa.

lMocmpoeHue kanubpoBoyHoz0 epaguka
MocTtpoiite KanMbpoBOYHbINM rpadurK. 3anenTe B KIOBETY AUCTUINIMPOBAHHYIO BOAY M Ha-
cTpouTte no Hemy gartuuk. OnTuyeckas MNOTHOCTb AUCTUANIMPOBAHHOW BOAbI AOSKHA ObiTb
paBHa 0.
CHuMUTE KlOBeTY, BbiNIeNTe U3 HE€ BOLY, a 3aTeM HaslelTe pacTBOp C HaMMeHbLUeM KOHLEH-
Tpauuen onpegensemoro eewectsa. Onpenenurte onTUYECKyO NMJIOTHOCTb pacTBopa WU Mony-

17 o
Jlypoe 10. 10. CnpaBoyHurK no aHanutuyeckon xumun. — M., Xumus, 1989. — C. 364, c usmeHe-
HUAMMU.
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YeHHYIO Be/IMYMHY nepeHecuTe B OTYET (n. 2). CnonocHUTe KIOBETY M 3aNeiTe eé BTOpbIM pac-
TBOPOM. AHANOrMYHblE U3MEPEHNUS MOBTOPUTE AJIS BCEX OCTABLLUMXCA PAcTBOPOB.

Ha ocHoBaHWM npoBeaeHHbIX M3MEPEHUI MOoCTpoWTe rpacmK 3aBUCMMOCTM OMTUYECKOW
MIOTHOCTU PacTBOpPa OT KOHLEHTpPALMKU pacTBOpPEHHOro BewectBa. OH foMKeH NpeacTaBnaTb
coboi npamyto nuHuto. Ecnm Kakas-To Touka BbinagaeT, To ASiA Heé cliedyeT CHOBA MPUroTo-
BUTb PAcTBOP W NMOBTOPUTb M3MEPEHUE ONTUYECKOM NIIOTHOCTH.

OnpedeneHue koHueHmpauyuu pacmBopéHHozo BewecmBa 8 npobe
CnonocHuTe KioBETY U 3anemnTe B Heé€ Npoby C HEM3BECTHOM KOHLEHTpaLMeN pacTBOPEHHO-
ro BelecTBa. MamepbTe onNTMYECKYO MIOTHOCTb AAHHOMO pacTeopa U no rpaduKy onpeaenvre,
KaKOM KOHLEHTpaLWK COOTBETCTBYET NosiyyeHHoe 3Ha4YeHne. OTMeTbTe AaHHYO TOUKY Ha Kanu-
6poBoyHOM rpacduke. B oTuérte ykaykute KOHLEHTPAUMIO BELLECTBA B KOHTPOSIbHOW Npobe.
Oruér. MNonbepute ANUHY BOMHbI A5 ONPEeAeneHUs ONTUYECKOW NNOTHOCTH. 3anosiHuTe Ta-
6nuuy.

LiBet

JnuvHa BonHbI, HM

OnTuyeckas nNaoTHOCTb

3anonHure Ta6m4u,y. Onpe,u,enMTe ONTUYECKYIO NNOTHOCTb CTaHAAPTHbLIX PAaCTBOPOB.

KoHueHTpauusa 0
OnTuuyeckas nNaoTHOCTb 0
Boi800bi:

B BbiBOAAx yKa3aTtb, Kak MOXXHO OMNpenenuTb KOHLIEHTPALMIO BELLECTBA B PaCTBOPE C MOMO-
LLLblO KOJTOPUMETPUYECKOTO MEeToAA.

KonmponeHeie Bonpocei:

1. Kakue metonbl onpeaeneHns KOHUEHTPALUK BELLLECTBA B PACTBOPE BaM U3BECTHbI?

2. MoxHO nv onpeaenuTb KOHLEHTPALMIO BelecTBa B pacTBoOpe, eC/iv OHO BecuBeTHO U
npu pacteopeHun obpasyet becuBeTHbI pacTBop?

3. 3adaHue 0n15 nodzomoBku k MMA, BI1P

Kakol cnocob Henb3s Ucrnonb3oBath AN ONpeaeneHns KOHLEeHTpaummn pacteopa?

1) C ncnonb3oBaHueM onpepenieHnsi ONTUYECKOW MIOTHOCTM OKPALLEHHOMO pacTBopa.

2) OnpepeneHue NAOTHOCTU PacTBoOpa C MOMOLLbIO apeoMeTpa.

3) BbinapvBaHue pacTtBopa onpeaenéHHOM Macchl, C MocieaylowmMM B3BellnBaHemM bes-
BOZHOIO BELLECTBa.

4) LeHTpudyruposaHue pacteopa.

JononHumenesHas uHgopmayus

Bacunbes B.l1., Mopo3sosa P.l1., Kouyepruna J1. A. lpakTMkym no aHaNUTUYECKON XUMUMU:
Yyeb. nocobue ans sysos. — M.: Xumus, 2000. — 328 c.

JlabopamopHoiii oneim Ne 8.
«PasznoxeHue kpucmannoaudpamas

TeopemuquKaﬂ 4yacme

Kpuctannorngpar — BeLLeCTBO, B KPUCTA/UIMHECKYIO PELLUETKY KOTOPOro BXOAWT KpUCTan-
nu3aumoHHas Boga. Mpu HarpeBaHWM Kpuctannormapar paspyLlaeTcs, NpUYEM BELLECTBO pac-
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TBOpSIETCA B BblaenveLieincs Boge. BHellHe 370 BbIMAAWT Kak nnaeeHWe, HO OT/IMYAETCS TeM,
4TO €CNU NPOAOIKMUTL HAarpeBaHue, BOAa MUCMapuTcs, a 6e3soaHas CoNb OCTAHETCS B TBEPAOM
BUIE.

Ecnu nonyyeHHbI pacTBOp oxNaXkaaTtb, TO TEOPETUHECKU KPUCTANIOrMAPAT KPUCTANIN3Y-
€TCs NpU TOM e Temneparype, 4to 1 nnaemncsa. OgHako YacTo KpUCTanamn3aumMu He NpPomucxo-
auT, a obpasyeTca nepecbieHHbIA pacTBOp GE3BOAHONM COMM B KPUCTANIM3aLMOHHOW BOAE,
KOTOpbIM BeAET ceba TOUHO TaK e, Kak U NtoboK Apyron nepechbilieHHbId pactsop. Ytobbl 3a-
KPWUCTaNIN30BaTb KPUCTA//IOrMAapart, B TaKOW PacTBOP HY)KHO BHECTW 3aTpaBKy KpUCTalioru-
apara.

llpakmuyeckas yacme

Llens pabomel: chopMUpPOBATb Y LLKOJSIbHUKA MOHATUE «KPUCTANNIOrMAPAT» U NpeacTaene-
HUe O NpoLecce ero pasfioXXeHus (B TOM YMCNe O TeMnepaTtype passoXKeHUs).

lMepeyeHo damyuko8 yugpoBol nabopamopuu: AATYUK TeMNEPaTypbl NIATUHOBBIN.

HononHumensHoe o6opydoBaHue: NpobupKa, LWTATUB C SlanKkon U MychTOM, CMPTOBKA.

Mamepuanel u  peakmuBel: cnUpT  3TUNOBbIM, HECKONbKO  KpWUCTannornaparos
(Na2$203 . 5H20, Na2504 . 10H20, CaC|2 . 6H20, MgSO4 . 7H20, CH3COONa . 3H20 7 ,D,p)

TexHuka 6e3onacHocmu:

BbinonHeHne Mep 6e30MacHOCTM NpU HarpeBaHWM NPOBUPOK U MOJb30BaHUK CMIMPTOBKAMMU.

UHcmpykuus K BbinosHeHuro:

1. BHecute B npobupKy 5 r KpucTannormapara.

2. 3akpenuTe NPOGMPKY B flanke WTaTUBa BEPTUKASIBHO M OCTOPOXKHO HarpeBsaiite Npobup-
Ky, NMepeMeLLnBas COAeP>KMMOe AaTymMkoM Temnepartypbl. O6pamume 8HuMaHue Ha nnato Ha
KPWBOW 3aBUCMMOCTU TeMnepaTtypbl OT BpEMEHM — OHO KaK pa3 COOTBETCTBYeT TeMneparype
nNaBneHUs Kpuctanioruapara.

3. Korga Kpuctannorugpar pacnnaBuTcs, NpekpaTuTe HarpeBaHue, OCTaBUB AAT4MK B pac-
nnase. [oxautecb OXnaXKAeHUs pacTBopa A0 KOMHATHOWM Temrnepartypbl (MOXXHO MOCTaBUTH
noA NpobMpPKy CTakaH C XONOAHOW BOLOM).

4. Tenepb nposeauTe obparHbIi npouecc (Kpuctannmsaumio). [lns 3toro n3enekute aatimnk
M MPUKOCHMUTECH UM K KPUCTAIZIMKAM KpUCTanorMapara Tak, 4ytobbl 1—2 Kpucranna npuavnim
K Aatuuky. lNorpysuTe gatyvk C NPUAMMLLKMM KPUCTaNZIOM B PacTBOP U 3HEPrHUYHO nepemeLlmn-
BaiTe pacTBOpP AATYMKOM. YTO NPOMCXOAMT C COAEPIKUMbBIM MPOBUPKM M KaK MEHSIETCS €ro TeM-
nepartypa? lNnato Ha KpMBOWM 3aBUCMMOCTM TeMMepaTypbl OT BPEMEHW COOTBETCTBYET KpUCTan-
Nnu3auuu Kpuctannoruapara.

Pesynbrarbl UsmepeHnuit /HabnogeHui

Ha ckonbko yaanochb
Temneparypa Temneparypa
Kpucrannorngpar nepeoxnaguTb
nnaeneHus KpUcTannusauuu
pacnnae

BoiBo0bi:

OTpasutb MHAMBMAYANbHOCTb TEMMNEpPATYp Pa3/OXKEHUA Y KaXKA0ro KpucTtannorvapara.
KoumponsHeie Bonpocei:

1. [lanTe onpeneneHve NOHATUIO «KpUCTanaornapars.

2. Bce nu kpucTtannorvpparbl «NNaBaTCA» NPU HarpeBaHUn?

3. Bbluncnute maccosyto ponto 6e38oAHOM COMM B BbIAAHHOM BaM KpWCTasioruapare.
4. 3adaHue 0na pazBumus pYHKUUOHANBHOU 2PAMOMHOCMU
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[a3bl Takke cnocobHbl obpasosbiBatb ruaparbl. Hanpumep, mMetaH obpasyer oyeHb He-
yctonumebii rugpat coctasa 4CH,-23H,0. Mmppat BHelwHe HanoMWHAeT CHEr, OH MOXeT ro-
peTb, JIErKO pacnafaetcs Ha BOAy W ras npu nosbileHWn Temnepatypsl. Mpu gobbiye 1 TpaHc-
NMOPTUPOBKE MPWPOAHOrO rasa ruaparbl MOryT 3aKynopusarb TpyObl. [Mpeanoxute cnocob,
npefoTBpaLLaoLmii obpasoBaHue TBEPAbIX TMAPATOB B Tpybax.

LononHumenosHas uHopmayus

Kpuctannbl. Kpuctannorugpatsl: Metoguueckume ykasaHus K nabopatopHbiM pabotam/

H. L. Mudraxoea, T. H. MeTpoea, N. ®. PaxmarynnuHa. KasaH. roc. TexHon. yH-T. — KasaHb,
2006. — 24 c.

Mpakmuyeckas paboma Ne 4.
«OnpeodeneHue pH pacmBopoB kucnom u wenoyei»

TeopemuquKaﬂ 4yacme

Tak Kak BOCbMUKNACCHWKM Ha YPOKax MaTeMaTuKku eLLé He u3ydanu fnorapudmbl, To NpUxo-
OWTCS OTKA3aTbCs OT BBEAEHUA MOHATUA «norapudm». ITo MoxHO caenatb B 11 knacce, nocne
TOrO KaK YYeHWKWU U3y4yaT AaHHbIM MaTepuan.

Ha nepeom atane BocbMHKNaccHMKaM cnegyer o6bACHMTb, YTO BeivunHa pH xapaktepusy-
€T, HACKO/NbKO cpefa pacTBopa KMcnas unu wwenoyHas. B uncton Boge u B HeMTpasnbHbIX pac-
TBOpax 3HadyeHue pH paeHo 7. B pactBopax kucnot pH meHble 7. Ecnv pH HaxoauTcs B MHTep-
Bane 5—7, To cpena pacTtesopa cumTaetcsa cnabokucnotHou, ecnun pH meHblue 5, To cunbHOKMC-
JIOTHOM: YEM CUJIbHEE KUC/I0Ta, TEM HUXKE 3HadyeHue pH.

B pacTtBopax co wenoyHon cpenor nokasarens pH 6onblwe 7. PactBop cuutaetcs cnabo-
wenoyHbiM npu pH ot 7 8o 9 u cunbHowenoyHbiM npu pH 6onble 9.

3HayeHuns BogopoaHoro nokasarens (pH) BoaHbIX pacTBOPOB pacnpoCTPaHEHHbIX BELLECTB
06blyHO Haxoaatcsa B uHTepBase ot 1 go 13. MpubnunkéHHo oueHuTb pH pacTBOpPOB MOXKHO C
MOMOLLIO KUC/IOTHO-OCHOBHbIX MHAMKATOPOB. [lns 6onee TOYHOro U3MEpeHUs BOLOPOLHOMO
nokasaresisi MCNosb3ytoT npubopbl — pH-meTpsbI.

[lpakmuyeckas yacme

Llens pabomer: copmuposatb npeacrasneHre o pH Kak 0 xapakTepucTMKe KMCOTHOCTH
cpenbl. Beectn accoumatvBHyto cBsA3b Mexay LMbpPOBbIM 3HaYeHneM pH 1 cooTBeTCTBYOLWUM
aHasIoroBbIM CUrHANIOM: LIBETOM MHAMKATOpa.

lMepeyeHo damyuko8 yugpoBol nabopamopuu: patink pH.

HononHumesnsHoe 060pydoBaHue: LITATUB C 3aXKMMOM, MATb XMMUYECKMUX CTaKaHoB (25 mn),
NPo6UpPKK, NPOMbIBa/IKA C AUCTUIMPOBAHHOW BOAOW.

Mamepuansi u peakmuBei: 0,1M pacteopbl HCI, HNO;, NaOH, Ca(OH), (HacbiweHHbIM pac-
TBOP), PacTBOPbI MHAMKATOPOB: TAKMYyCa, METUIIOBOIO OpaHXeBoro, heHongTanenHa; yHusep-
canbHas vHavKatopHas 6ymara; dunbTpoBanbHas bymara.

TexHuka 6e3onacHocmu:

1. Pabortatb B ouKkax.

2. Cobntogarb Mepbl 6e30nacHOCTH Npu paboTe Co LwenoYyamm 1 pasbasieHHbIMUA KUCIOTaMU.

YyBCTBUTENbHBIN 3/1eMEHT Aaatinka pH — CTeKNAHHbIM WapuK B ero HuxkHew Yactu. OH
OY€Hb XPYNKWIA, NO3TOMY He C/iefyeT KacatbCs UM NiobbiX TBEPAbIX NOBEPXHOCTEN WU POHATD.
Jatuuk >kenatenbHoO 3aKpennsATh B LWUTATUBE.

Uncmpykuus k BeinosHeHuo:

1. 3akpenuTe patuvk pH B nanke wratuea. B nepBbiii cTakaH HanenTe CONSAHYIO KUCOTY.
Morpysute anekTpoa B pacteop, He MeHee YyeM Ha 3 cM. Korga nokasaHus npubopa ctabunu-
3UpyloTCs, 3anuiumnte 3HayeHue pH B Tabnuuy pesynbraToB M3MepeHUit.
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2. Paspenute pactBop KMCNoTbl No TpéM npobupkam u gobasbte K HUM no 1—2 Kanaum uH-
AMKatopa. 3anuiumnte HabnogeHus.

3. HaHecute cTeknsiHHOM Nanoykon Kamnio pacTBopa Ha YHWBEPCASIbHYIO MHOMKATOPHYIO
6ymary. 3anuiuure HabnogeHus.

4. Nanouyky npoTtpute UNbTPOBabHOW ByMarom.

5. TwarenbHo ononocHuTe aativk pH M3 npombiBanKKM Haf CTakaH4ukom ans cnvea. [lo-
BTOPWUTE TOT >Ke€ 3KCNEPUMEHT C ApyrMMu pactBopamu (cHavana — ¢ NaOH, panee — c
Ca(OH),, notom — ¢ KMCnoTamMu, NOTOM — C BOAOMNPOBOAHOM BOLOM).

6. BosbmuTe Npoby C HEM3BECTHbIM PACTBOPOM U BbISICHUTE, KaKkas B Hel cpepa. [nsa atoro
UCnbITanTe e€, KaK COYTETE HY)KHbIM, 3aruLInTe, YTO HABIIOAANM 1 YTO U3 3TOrO CleayerT.

Pesynbrarbl UsmepeHnuit /HabnogeHui

Boponpo-
Uccnepyemblii pacTeop HCI HNO;3 BOAHaA BO- NaOH Ca(OH),
aa
Cpena KucnotHas Hewrtpans- OcHoBHas
Has

3HayeHue pH no parumky

LiseT nakmyca

LlBeT MeTMnoBOro opaHxeBoro

LiseT heHondTanenHa

LiBeT yHMBEpCaNbHOIrO MHAMKAaTOpPa

BbiB006bi:

YKaszatb, Kak MOXHO OnpefennTb Cpeay pacTeopa.

KoHmponbHbie Bonpocei:

1. Yo obuiero B hopmMynax BELLECTB, AAIOWMX KUCSIOTHYIO cpeay?

2. Yto obuwiero B hopMynax BELLECTB, AAIOLMX OCHOBHYIO cpeay?

3. 3adaHue ons pazBumus pyHKUUOHANBHOU 2PAMOMHOCMU

pH KOXM 1 BONOC 300pOBOro YenioBeKa COCTaBNAAET NPUMEPHO 5 (cMoTpw wkany). [ns Mbi-
Tbsi BONIOC TaHA MCNoONb3yeT HEWTPasbHbIN WamnyHb ¢ pH B npegenax 6—38.
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Puc. 13. LLIkana pH cpegabl
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KaKle YKMAKOCTb MOYKET UCMOJIb30BaTh TaHA B KAYeCTBE OMNOJIACKUBATENS BOIOC MNOC/E Mbi-
TbA ros1oBbl, €CJ/IM OHa XO4EeT nogneprxartb €CTeCTBEHHbIN pH Bonoc?

1) AuctunnupoBaHHyto Boay.

2) [oxpesyto Boay.

3) Cnabbiit pacTBOp MULLEBOKW COApbI.
4) Cnabbiit pacTBOp JIMMOHHOIO COKa.

JlabopamopHoiii oneim Ne 9,
«OnpeodenerHue pH 8 pasHeix cpedax»

TeopemuquKaﬂ 4yacme

B uncton Boge M B HelTpanbHbIX pacTBopax 3HadeHuve pH paeHo 7,0. Ecnu n3-3a manbix
npumecen (B Nepeylo oyepenb PaCTBOPEHHOIO YINEKUCIOro rasa U aMMuaka) B AUCTUNIMPO-
BaHHOW Boae B naboparopuu pH moxket konebarbesa ot 6,0 no 8,0, To cpeny ¢ 3TMM aranaso-
HoM pH cuuTatoT HenTpanbHoW. YeM MeHble pH, Tem cpepa kucnee. pH KOHLEHTPUPOBaHHbIX
Kucnot npumepHo paeeH —1. Yem pH 6onblie, TeM cpena ocHOBHee. B KOHLEHTPMPOBaHHbIX
pacTteopax wenoyen pH okono 14,0. B kucnotax 0,1 monb/n pH = 1,0, B wenoyax Ton e
KoHueHTpaumn pH = 13,0.

I7paKm u4eckasa 4acmeoe

Llens pabomer: chopMmpoBaTh npeacraeneHue o wkane pH.
lMepeyeHo damyuko8 yugpoBol nabopamopuu: patink pH.

JononHumensHoe 060pydoBaHue:; LUTATUB C 3aKUMOM; NATb XMMUYECKUX cTakaHoB (25 mn);
npoMbliBaskKa.

Mamepuansi u peakmuBbi: yHUBepcanbHas MHAMKaTopHas bymara, 0,1M pacTteopbl xnopo-
sogopona HCl u ruppokcuaa Hatpua NaOH, sogonpoBogHas Bofa, COKM, MMHepanbHas BOAa,
pPacTBOPbI CTUPAJIbHbIX MOPOLUKOB, 3KCTPAKTbI Yas U Kode.

TexHuka 6e3onacHocmu:
1. PabotaTb B 0yKax.

2. Cneu,waanble Mepbl 6e30onacHoCTH npu pa60Te CO wenoyamm 1 pa36aBJ’IeHHbIMI/I KHC-
NOTaMM.

3. YyscTBUTENbHbIN 3N1€MEHT AatuymMka pH — CTeKNAHHbIN WapKuK B ero HUxkHen YacTtu. OH
OuYeHb XPYMKWKM, NO3TOMY He C/efyeT KacaTbCs MM obbiX TBEPAbIX MOBEPXHOCTEN UK PO-
HATb.

MHcmpykyus K BoinosHeHuro:
1. 3akpenuTe patuvk pH B nanke wrartvea.
2. B cTtakaH HanewTe CONsHYIO KUCOTY.

3. Morpysute anektpopg B pacTsop, He MeHee YyeM Ha 3 cM. Koraa nokasaHus npubopa cra-
6unusmnpytoTca, 3anuwnTe 3HadyeHne pH B oTuér.

4. MNomecTuTe B 3TOT PacTBOP KYCOYEK YHUBEPCA/NbHON MHAMKATOPHOW BymMaru u oueHuTe
3HadeHue pH no ero okpacke. CpaBHWTe nokasaHusa gatyvka pH v nHaMkatopHon bymaru.

5. TwarenbHO ononocHWTe cTakaH u gatunk pH auctunampoBaHHOM BOAOM U3 NPOMbIBAsIKM
“ norpysute ero B pactBop rugpokcuaa Hatpusa NaOH. 3anuwuTte 3HayeHune pH B pesynbrathl
namepeHui. NMomectute B pacTBOp KyCOYeK MHAMKATOPHOM ByMaru u oueHute 3HadeHune pH no
ero okpacke. CpaBHWTe nokasaHus.

6. Npoeegute nameperusa pH octanbHbIX pacTBOPOB.
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Pesynbratbl UsmMepeHuit /HabnogeHui

3HaueHue pH no yHuBepcanb-

Uccnepyembiit pacteop 3HaueHue pH no patuuky HOMY MHANKATOPY

BobiBo0bi:

OTpasuTb BO3MOXKHOCTU ONpeaeneHns KUCIOTHOCTHU Cpefibl C MOMOLLBIO MHAMKATOpA M AaTt-
ymka pH.

KoumponsHelie Bonpocei:

1. B KakoMm 13 nccnefnyemMbix pacTBOPOB CaMas BbICOKAsi KOHLEHTPaLUUA KUCOTbI?

2. Kakue pactsopbl, NpUMeHsieMble B ObITy, UMEIOT LLENOYHYIO peakumio cpeabl?

3. B kakux pacteopax 61m3Koe 3HaYeHWe BOAOPOAHOro nokasarens?

4. 3adaHus ona pazBumus pyHKYUOHAIbHOU 2pAMOMHOCMU

1) Meteocnyx6a ropoga 3aduKcMpoBana BbiNafeHue AOXAEBbIX ocagkoe ¢ pH = 2,5.
Kakyto okpacKy npuMyT U3BECTHblE BaM MHAMKATOPbI B TAKOW AOXAEBOW Boae?

2) YueHUK pelmn uccnefoBartb pacTBOp CTUPASIbHOMO MOPOLLKA C NoMoLbto nakmyca. Oa-
HaKO BblIOPaHHbIM UHAMKATOP HE3HAYMTENIbHO U3MEHWU/ CBOKO OKpacKy. Kak nHade npoeepwTb,
Kakasa cpega B UccrenyemMom pacteope?

3) Kak bypet uameHATbCA 3HaYeHWe pH HacbILWeHHOro BOAHOMO pacTBopa YriieKUCIoro ra-
3a npu HarpeBaHun? Nouemy?

4) Xo3aMKM AABHO MPUMETWU/IM U UCMOJb3YIOT CBOWCTBO CBEKOJIbHOMO OTBapa. Y1obbl 60pLy
Obl1 APKO-KPACHbIM, B HETO Nepes OKOHYaHWEM BapKu LOOABNSAIOT HEMHOMO MULLEBOMN KUC/IO-
Tbl — YKCYCHOW WNIM IMMOHHOM. LiBeT MeHsieTca GykBanbHO Ha rasax. Ob6bscHuTe 31O ABNeE-
Hue.

HAemoncmpayuoHHeil 3kcnepumeHm Ne 5,
«OcHoBaHus. TennoBoii 3¢hcpekm peakyuu 2udpokcuoa Hampus
C Yy2/1eKUcsielM 2a30M>»

TeopemuquKaﬂ 4yacme

[laHHbIM ONbIT HAarNAAHO AEMOHCTPUPYET XMMUYECKUE CBOWCTBA LLENOYEN U KMUC/TOTHBIX OK-
cupos. [1na ero npoeeaeHUs pekoMeHayeTcs 6patb Konby Takoro pasmepa, 4tobbl AaT4nK TeM-
nepaTypbl, NPOXOAA Yepe3 pe3nHOBYI0 MPOOKy, Kacancs nopoLuKka ruapokcuaa Hatpusa. Ons
COKpaLLLEeHUs BpeMeHW NPOBeAeHUs OMbiTa Jlydlle UCMOMb30BaTh HE rpaHysbl FTMAPOKCUAA Ha-
TpUS, a NOPOLLOK, T.e. HEOOXOAMMO NpPeaBapUTE/IbHO PacTePEThb LLENOYb B CTYIKE.

Mpn npoBefeHuM onbiTa HA CTEHKax KOMbbl KOHAEHCUpYeTCA BoAa, KoTopas obpasyetcs
COMMAaCHO YPaBHEHUIO PeaKLuu:

2NaOH + CO, = Na,CO; + H,0 + Q

ﬂpaKmuquKaﬂ 4yacmeo

Lleno pabomel: HarnagHO Mokasarb XMMUYECKME CBOMCTBA LLEMOYEN M KUCSIOTHBIX OKCH-
[OB.

lNepeyeHb damyukoB yugpoBoli nabopamopuu: f[ATYUK TeMMepPaTypbl NIATUHOBLIN, AATYMK
JaBfieHus.

JononHumensHoe o6opydoBaHue: konba KpyrnogoHHas; pe3nHosas npobka ¢ oTeepcTUs-
MU ONA OATYMKOB TeMmreparypbl v aasneHus; annapat Kunna vnun npubop KuplowkuHa, 3aps-
YKEHHbIV peareHTaMu s NoJilyYeHUs YreKUCioro rasa.
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Mamepuansi u peakmuBel: TMAPOKCUA HATpUA, consHas kucnota (1:2), Kycouyku mpamopa.

TexHuka 6e3onacHocmu:

1. He ponyckaiTte nonagaHusa Weno4un Ha KOXy U ogexay.

2. Mpy n3MenbYeHMU TMOPOKCMAA HATPUS HAOEHbTE 3ALUUTHbIE MEpPYaTKU U MpPoBOAUTE
OMbIT B BbITAXKHOM LUKady.

O6pamume BHumaHue! B naHHOM onbiTe HENb3A UCMOMb30BaTh MJIOCKOJOHHbIE U KOHUYe-
cKue Konbbi!

Uncmpykuus Kk BeinonHeHuto:

1. KpyrnogoHHyto konby 3anosHute yrnekucnibiM razoM u3 annapara Kuna wnu npubopa
KuptoLwkuHa.

2. MNMonHOTY 3anonHeHUs NPOKOHTPONUPYITE MPU NMOMOLLM FrOpsLLEN lyYrHbl. B HanonHew-
HYIO rasom Konby ObICTPO HacbIMbTe MOPOLUOK rMAPOKCUAa HaTpus (Ha Konby émkoctbio 0,5 n
cnepyet B3atb okosio 10 r NaOH) v repmeTtnyHO 3aKkpoiTe npobKoi ¢ aatyMKkamu.

3. HauHute usmepeHus n Habnopante, Kak B TedeHne 2—3 MUHYT U3MEHSAIOTCA 3HAYEHUS
Temnepartypsbl 1 AaeneHus (unm obbéma) B Konbe-peakrope.

Pe3synbratbl HabnoaeHui

HauanbHble nokaszaHua KoHeuHble nokazaHus

JaBnexue

Temnepartypa

BbiB00bi:

YKkasarb, Kakue Npu3HaKW yKasblBalOT Ha MPOTeKaHUe peakumu.

KoumponsHeie Bonpocei:

1. Kakas peakuus npotekaet B konbe? CocrasbTe €€ ypaBHeHME peakLuuu.

2. Y70 MOXKHO cKasaTb O TensioM 3ddeKkTe AaHHOW peakuun? Kakune namepeHus nossons-
lOT BaM cAenatb Takow BbiBOA?

3. Kak usmensetcsa paenenve (unm o6bém) rasa B npouecce peakummn? Mpeanoxure o6b-
siCHeHWe HabNtoAaeEMOMY ABNEHMIO.

JlabopamopHoiii oneim Ne 10.
«OcHoBaHusa. Peakyus Heimpanusayuu»

Teopemuyeckas 4acme

Mpu npunuBaHWM K pacTeopy LWeno4yn pacteopa Kucnotbl pH 6yanet cHuxkartbesa. Mpu pae-
HOMEPHOM MPUINBAHWM PacTBOPa MOXHO A06OMTbCA Xopollero rpaduUyecKoro M3obpaxkeHus
KPUBOM TUTPOBAHUA CU/TIbHOMO OCHOBAHUA CUNbHOM KMUcnoTol. Ha rpaduke BUaeH ckayvok Tu-
TpoBaHus, korga pH pacteopa 3a kopoTkoe BpeMs (Npu AobaBneHMn HEOObLIOTO KOMYecTea
KMC/OTbI) U3MEHAETCS 3HAYUTESNIBHO.

Mpu Hanuumnm y umndposor nabopatopmu yHKUUM BBEAEHWUSA OTAE/NbHbIX TOYEK MOXKHO MpU-
6aBnATb B CTaKaH MopLMK CONSIHOW KUCIOTbI OnpeaenéHHoro oobéma 1 Bblumcasats pH nony-
YeHHOro pacreopa.

anKm u4eckasa 4acmeo

Llens pabomel: n3yuntb nameHeHus pH npu HelWTpanusaumm pacteopa CMAbHOTO OCHOBA-
HWUA CUNIBHOM KUCNOTOM.

lMepeyeHb damyukoB yugpoBol nabopamopuu: aatumnk pH.

JononHumensHoe o6opydoBaHue: ctakaH xumuuyeckuit Ha 150 mn; 6iopeTtka Ha 25—50 mn;
MarHUTHas Mellasnka; pe3uHoBas rpywa; nuneTtka Ha 20 mMn; WTaTMB ANA 3NeKTPOAOB; LUTaTUB
naboparopHbii.
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Mamepuansl u peakmuBel: pucTUNIMpoBaHHaa BOAQ;
conaHas kucnorta, 0,1M pacteop; 0,1M pactBopa ruapok-
cupa Hatpus; 1%-Hbilt pacTeop deHondTaneunHa.

TexHuka 6e3onacHocmu:

1. PacTBopbl CUNbHOWM KUCNOTbI U LLENoYU — efikue Be-
wectea. pu paborte ¢ HUMM Heobxoaumo cobniopatb
OCTOPOXKHOCTb.

2. OcobeHHo cnenyet bepeyb rnasal

Uncmpykuus K BoinosHeHuto

1. lpy nomoLM pe3rHOBOM rpyLln HAMONIHUTE NUMeT-
Ky 0,1 M pactBopom ruapokcuaa Hatpus.

2. B crakaH nepeneite oTMepeHHbI 06bEM pacTeopa

wenoun (10 mn). Mpuneite B ctakaH 20 mn gucTunampo- ?

BaHHOW Boabl. OCTOPOXXHO OMyCTUTE B CTaKaH MarHWTHbIN

AKOpb. 3
3. lMomectute crakaH Ha pabouyylo NMOBEPXHOCTb Mar- 4

HUTHOM Melwanku. Bkntounte mMelwanky M OCTOPOXKHO, YTO-
Obl He pPa3buTb 3M1EKTPOS, OMYCTUTE €ro B CTakaH C pacTBo-
pom wenoum (puc. 14). Puc. 14. YctraHoBKa AN KUC/IOTHO-

4. 3akpenuTte aneKTpon B LiTatiee. SKOPb MelasKM  ocHOBHOro TMTpoBaHus: 1 — Gio-
He OOJIXKEeH KacaTtbcs anekTpoda. HayHuTe 3anuch M3Mepe-  petka; 2 — wwTaTuB Ana 3aKpense-

o

HWUM, [JOXAMTECH, NMOKa NOoKa3aHWA 3NeKTpoja CTaHyT cTa-  Hus Aatuuka pH; 3 — partunk pH;
6unbHbiMK. pubasbTe k pactBopy 2—3 Kannu pactBopa 4 — AKOPb MarHUTHOW Mellanku;
heHondTaneunHa. 5 — marHutHas Mewwanka

5. Mpwunueaiite ¢ oamMHakosoi ckopocTtbio 0,1 M pac-
TBOP XJIOPOBOAOPOAA B CTaKaH C PACTBOPOM LLLESIOYM.

6. O6pamume BHuMaHue, 4TO NPU NPUBAMNKEHUMU TOUKK HeWTpanusauuu (koraa byaert npu-
nuTto npumepHo 9,5 Mn pacteopa KUCIOTbl) PacTBOP KMC/IOTbl LOOABAsAKTE MO Kanism.

7. B momeHT obecuBeunBaHma oKpacku deHondTanemHa 4OCTUraeTca TouKa HeWTpanumsa-
umn. pH pacTtBopa B 3TOM TOUYKe paBeH 7.

8. lMpunevite elle HECKONBKO MUIUIUTPOB PACcTBOPA KUC/IOTbI B CTaKaH.

Pesynbrarbl UsmepeHnuit /HabnogeHui

PacTtBop nocne
pobaBneHus
n36bITKa KUCNOTbI

UcxopHbili pacTBOp PacTtBop B Touke
wenoum 3KBUBANIEHTHOCTH

3HaueHune pH

LseTt heHondTanenHa

BoiBo0bi:
Ykasarb, Kak MOXKHO OMNpefenuTb TOUKY 3KBMBAJIEHTHOCTHU (KOraa LLeNoYb NOSHOCTbIO BCTY-
nuna B peaKkLMio C KUCIIOTOM).

KonmponeHeie Bonpocesi:

1. O6bAcHWTE, KaK U NoYeMy M3MeHsAeTCs 3HadyeHne pH pacTBopa npu TUTPOBaHUM CUMbHO-
ro OCHOBaHUSA CUJIBHOW KUCIOTOM.

2. MoxkHO N1 Mcnonb3oBaTb BMecTo heHondTanenHa pacteop MeTunopaHxa?

3. lMepeuncnute Knacchl BeLLECTB, C KOTOPbIMW pearnpytoT HEPAcTBOPUMbIE B BOAE OCHO-
BaHUA W wenouu. [pueegute npumepsbl. HazoBuTe NpU3HaKK peakuui.
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LononHumenoHas uHpopmayus
CycnennukoBa B.M, Kuceneea E. K. PykoBoacTBO No npurotoBneHuio TUTPOBaHHbIX pac-
TBOpOB. — J1.: Xumusa, 1967. — 139 c.

HemoHcmpayuoHHell 3kcnepumeHm Ne 6.
«Temnepamypa nnaBnerus Bewecm8 c pazHoiMu munamu
KpuCcmanau4yeckux peweémok»

TeopemuquKaﬂ 4yacme

BeluecTtBa ¢ pasHbIMKM TUMAMKU KPUCTANINIMYECKUX PELLETOK Pas3inyatoTcs No hrU3MYeCcKUM U
XMMUYeCcKuM ceorcTeaM. Ecnm B yanax BoobpaxkaeMoi pelléTku HaxoOAaTCA MOJIEKY/lbl, TaKas
peweéTka HasbiBaeTcss mosiekynapHol. CBA3WM Mexay MonieKkynamu cnabble, MO3TOMY MOJEKY-
NAPHblE COeAUHEHUS JIErKO NMNABATCSA U KUMNAT, pacTBOPSAIOTCA B pa3Hbix pacTtBoputensx. MNpu-
Mepbl BELLLECTB C MONEKYNsApHOM pewwéTkoi: Boaa H,0, nog l,, yrnekucnoiit raz CO, u gp. Mox-
HO YTBEep’)KAaTb, YTO €C/IM BeLLeCTBO MPU KOMHATHOM Temnepatype ras Wi XWOKOCTb, TO B
TBEPAOM COCTOSHUM OHO UMEET MOJNEKYJIAPHYIO KPUCTANITIMYECKYIO PELLETKY.

ATOMbI MOTYT COEAMHATLCA APYr C APYrOM KOBa/IEHTHbIMWU CBA3AIMU, HO MPKU 3TOM He obpa-
30BbIBaTb OTAEJIbHbIX MOJieKyn. [epBbiii aTOM CBA3aH CO BTOPbIM, BTOPOW — C TPETbWUM U T.A.
B pe3ynbrate Becb KpUCTan OKa3biBAETCA NOCTPOEHHbIM U3 aTOMOB, CBA3aHHbIX APYT C APYroM
MPOYHLIMU KOBANIEHTHLIMU CBA3AMU. Takas peluéTKa Ha3blBaeTCs aTOMHOW. TaKyto peluéTky 06-
pasyeT anmas, rpacuT, okcup kpemuus (V) SiO, u ap. Temnepatypa nnaeBneHus Takux BELLECTB
BblcoKa. OHM OYeHb YCTOMYMBDLI, MPAKTUYECKU HU B YEM HE PACTBOPAIOTCA M C TPYAOM BCTynaroT
B XMMUYECKUE peaKL M.

Ecnu BewecTBo 06pasyeT MOHHbIE CBA3M, TO B y3/1aX KPUCTA//IMYECKOMN PELLIETKU HAXO4ATCSA
MoHbl. Mexxay HUMKW [EeNCTBYIOT 3N1IeKTPOCTaTUYECKUE (KYTOHOBCKME) CUAbl, T. €. OHWU NPUTATU-
BAOTCA APYr K APYrY KaK 3apsixKeHHble YacTuLbl. Takaa KpUcTaniMyeckas peLlléTka HasblBaeTca
MOHHOM, e€é obpasytoT conu, Hanpumep: xnopug Hatpus NaCl, dropua kanus KF, wenouu, Ha-
npumep: rugpokcuna Hatpua NaOH, rugpokeun kanmua KOH u gp.

3apsKeHHble YacTuupbl B BOOBpaXKaeMblX y3/ax MOHHOM KPUCTANISIMYECKOW PELLETKU MNpaK-
TUYECKM HenoaBuKHbl. [103TOMy TBEpAbIE MOHHbIE KPUCTa/bl HE MPOBOAAT 3NEKTPUYECKU
Tok. OfgHako B pacniase CaMu MOHbI CTAHOBATCS MOABUXHBLIMU, U pacnnas NpuobpeTtaeT anek-
TPONPOBOAHOCTb. BOMbLIMHCTBO MOHHBIX COEAUHEHWM pPacTBOPUMMO B BoAae. Temnepatypbl
NABNEHWUS U KUNEHWS BELLLECTB C MOHHOW KPUCTAN/IMYECKOM PEeLLETKOM AOCTAaTOYHO BbICOKM.

B xope Hactoswero onbita npegnonaraeTca UsMepeHue TeMneparyp rnjiaBjeHUs MONeKy-
napHoro coegnHerna — eogbl (0 °C) u moHHoro — rugpokcuaa Hatpus (323 °C). 3Has ceoit-
CTBa BeLLEeCTBa, MOXHO C AOCTATOYHOW TOYHOCTbIO NPEANOJIOKUTL HAIMYME TOW MU MHOM KpU-
CTa/I/IM4ECKOW PELLETKM.

[lpakmuyeckas 4acme

Lleno pabomer. cpaBHUTL Temnepatypbl MIABNEHWUSA BELLECTB C MOJIEKY/ISAPHOW U MOHHOM
KPUCTA/INIMYECKMMU PELLETKAMM.

lMepeyeHo damyukoB yugpoBol nabopamopuu: LATYMK TeMMepaTypbl MIATUHOBbIN; AATYMK
TemMneparypbl TePMONApPHbIN.

HononHumensHoe obopydoBaHue: CTakaH C BOLOM WM KyCOYKaMu baa; npobupka AeMOoH-
CTpauMOHHas; CNUPTOBKa.

Mamepuansi u peakmuBel: rMAPOKCUL HATPUA KPUCTANTUYECKUN.

TexHuka 6e3onacHocmu:

1. Cobniogaite npasuna pabotsi co wenodyamu. LLlenous ana nnasnexHuns gomkHa Obitb cy-
XOMW.
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2. MNpwv oemMoHcTpaumm HafeHbTe 3aLMUTHBIE OYKM.

3. BbicokoTeMnepaTtypHbIi JaTYMK MOC/E U3BIEYEHUS U3 PaCMaB/eHHON LLEeNoYM OnyCTu-
T€ Ha HEeCKOJIbKO MUHYT B BOZY M 3aTeM NpOoMOWTE BOAOMW.

HUncmpykuus k BeinonHeHuro:

1. B Boay co nbAOM, HaXOQALLYIOCS B CTaKaHe, MOMECTUTE HU3KOTEMMeEpPATYPHbIM JaTUMK.
OtmeTbTe, 4TO Temnepartypa CMecH /ibaa U BOAbl CO BPeMEeHeM OCTaéTCsi NMOCTOAHHOW, XOTA
00bEM Nbaa yMeHbLUaeTCs.

2. B npobupKy noMecTute KyCOUYKM rMAPOKCHAA HATPUSA M OCTOPOXKHO HarpenTe B niaMeHu
cnupTtoBku. Korga HauyHETCS nnaeneHue LWesnoyu, onyctTute B pacniaB BbICOKOTEMMEPATYPHbIN
parunk. OTMeTbTE 3HaYeHWe TeMMepaTypsbl, NPY KOTOPOK 6obluas YacTb LWEeoYn pacniaBuTCs.

Pesynbrarbl usmepeHnuit /HabnogeHui

om | Mecremos | 0ot g | TeneneY
1 Bona

2 lmapokcug HaTpus

BoiBo0bi:

OTpasutb 3aBUCMMOCTb (hU3UYECKUX CBOMCTB BELLECTB OT TUMNA KPUCTA/IMYECKUX PELLETOK.

KoumponsHeie Bonpocei:

1. Kak MOXXHO 0OBbACHUTb, YTO BOAA U MTMAPOKCUA, HATPUA CYLLLECTBEHHO Pa3T/MYaloTCsA No
TemMneparypam nnaeneHus?

2. Kakue yactuubl HaxogsaTcs B BoobpaXkaeMbix y3fax KpPUCTaIMYECKOW PELLETKU Nbaa,
rmapokcuaa Hatpus?

JlabopamopHeiii oneim Ne 11,
OnpedeneHue KuciomHocmu no48el

TeopemuquKaﬂ 4yacme

OnpepeneHne KUCIOTHOCTH NMOYB OTHOCMKTCS K YAC/Yy Haubonee pacnpoCTpaHEHHbIX aHau-
30B B pacteHueBoacTee. CyluecTByeT MHOXKECTBO METOLOB aHasiM3a KUC/IOTHOCTU noye. Hawu-
6onee npocrterwwnii metog — onpeaeneHne pH coneeoit BbiTAXKKM. B Kauectse conesoi Bbli-
TAXKKM Mcnonb3yioT 1M pacTBop xopuga Kanus.

Mo cTeneHW KUCNOTHOCTU, ONpeaeniieMON B COMEBOM BbITAXKKE, MOYBbI AENATCA Ha pasHble
TWMbI.

Tun noussbl 3HaueHus pH
OueHb CUNBbHO KKCTble Menee 4
CunbHO Kucble 4,1—4,5
CpepgHe kncnble 4,6—5,0
Cnabo kucnbie 5,1—5,5
bnuskue K HelTpanbHbIM 5,6—6,0
HelTpanbHbie Bonee 6

PacteHunsa nposiBNAoT pasfinyHyio YyBCTBUTENBHOCTb K KUC/IOM M LenoYyHor cpepe. Jenpec-
CUs POCTOBbIX Npoueccos Habogaetcsa npu pH Huxe 5 1 Bbiwe 8. OnTuManbHoe 3HaveHne pH
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AN BblpalMBaHUA PXXU, NIIONKHA, KapTodens, rpeunxu — 5,5, a ans ropoxa, KyKypy3bl, niie-
Huubl — 6,0 —7,0.

MNoBbilWeHHAsA KUCAOTHOCTb MW LLENOYHOCTb MOYBbI HapyLllaeT (pU3MoNIorMyeckoe paBHO-
BECHE B NMOYBEHHOM pacTBOpe, yXyALlaeT nuTaHue pacTeHui. NoBbileHrne KOHLEHTpaUun 1o-
HOB BOAOPOAA CHWXXAET MOCTYMN/IeHWe B pacTeHUS Kanus, KanbUus, Marius, occopa.

I7paKm u4eckasa 4acme

Llens pabomer: nameHeHve pH nousbl.

lepeyeHb damyukoB uugpoBol nabopamopuu: aatumnk pH.

HononHumensHoe 060pydoBaHue: mepHas konba — 250 mn; umnuuap mepHoii — 100 ma.

Mamepuansi u peakmuBei: pacteop xnopuga kanus — 1M.

TexHuka 6e3onacHocmu: cobniogatb Npaeunna paboTbl C 371eKTPUYECKUMU Nprbopamu.

HHcmpykuus k BbinosHeHuro:

O6pasel, NoYBbl B BO34YLIHO-CYXOM COCTOSHUM M3MEsbYatoT (Mpy HeoHXOAMMOCTH npoceu-
BaloT Yepes cuTo). Baeewwneatot npoby nousbl Maccor 30 r U NOMELLAIOT B KOHUYECKYIO KONBY.
C nomolwbio MepHoOro uunrMHapa otMmepsitot 75 mn 1M pactBopa xnopuaa Kanus v npunueatoT B
konby. Mousy c pactBopom nepemelunBatoT B TedeHre 1 MuHyTbl. B nonydeHHylo cycneHsuio
onyckaioT gatuuk pH u yepes MUHYTY 3anucbiBaloT 3Ha4YeHue pH.

MonyyeHHble paHHble 3aHOCAT B TabnuLy M ONpesensiioT TUM NoYBbI.

Pesynbrarbl usmepeHnuit /HabnogeHui

Mpo6a nouebl 3Hauvenue pH Tun nouesbl
Mpo6a Ne1
Mpoba Ne ...

BbiB006bi:

YKkasarb TN noyBbl, B3ATON ANs aHANMU3a.

KoumponsHeie Bonpocei:

1. Kakue BeLiectBa MOXXHO MCMOb30BaTh, YTOObI CHU3UTb KUCIOTHOCTb NMOYBbI?

2. Kakue BelyecTBa He06X0AMMO BHECTH B MOYBY, YTOObI MOBLICUTb €€ KUCIOTHOCTb?

JononHumenesHas uHopmayus

MpakTkym no arpoxumuu: yueb. nocobue.- 2-e usa. nepepab. u gon. /MNoa pen. akapemu-
ka PACXH B. . MuneeBa. — M.: U3g-8o MI'Y, 2001. — 689 c.

9 knacc

HAemoncmpayuoHHell 3kcnepumeHm Ne 1.
«TennoBol 3¢p¢pekm pacmBoperHus BewyecmB 8 Booe»

TeopemuquKaﬂ 4yacme

PacTtBopeHue BelLecTs npeacraBisieT cobon CNoXKHOe (U3NKO-XMMUYECKOE ABNEHUE, 3a-
BUCALLLEE OT NPMPOAbl PACTBOPEHHOIO BELLECTBA U PACTBOPUTENS, OT TEMNEPATYpbl U KOHLEH-
Tpauuu obpasytoLierocs pacteopa.

MNpu pacTBOpeHMU KPUCTaNIMYECKUX BELLECTB B BOAE NPOUCXOAAT TPU OCHOBHBIX MpoLiecca.

1. PaspylieHve KpucCTaniMyeckon PeLlETKU pacTBOPSEMOro BeLlecTBa — 3HAOTepMUye-
CKWUM npouecc.

2. Tuppartaums, T.e. B3aMMofencTBue 4acTu, (MOHOB UKW MONEKYN) PacTBOPSIEMOrO Belle-
CTBa C MOJIEKY/ITAMW BOLbl — 3K30TEPMUYECKUI NpoLiecc.

3. lNepeHoc rMapaTtMpoBaHHbIX YaCTULL OT FPaHWLbl KpUCTasil—pacTBop B OOLWMIA 0ObEM
pacTBoOpa, 3TOT NPOLLECC He COMPOBOXAAETCA HU BblAENIEHUEM, HU MOJIOLLLEHUEM TENOTbI.
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B 3aBucumocTu ot Toro, TennoBor 3ddeKT Kakoro M3 AByx NpoueccoB (paspyLlLueHue Kpu-
cTanna uau rugparaums 4acTtuu) npeobnagaet, obwmi Tennosoi apheKT pacTBOPEHUS MOXKET
ObITb BESIMYMHOMN MONIOXKMUTENBHON MM OTPULLATENIbHOM.

llpakmuyeckas yacme

Llens pabomer: onpenenutb Tensoeon 3pdeKT pacTBOPEHUS CEPHON KUCOTbI, rTMAPOKCHMAA
HaTpPUsA U HUTPaTa aMMOHMS.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYMK TeMNePaTypbl MAATUHOBbIN.

JononHumensHoe o6opydoBaHue: ctakaH Ha 150 mn — 3 wr.; cTekNaHHAA Nanoyka; npo-
MblBaJIKa; MepHas npobupka; wnatesb — 2 Wr.

Mamepuans u peakmuBel: cepHaa Knucnota (KOHL,.); rMAPOKCUA, HAaTPUA KPUCTANSTUYECKUN;
HUTPAT aMMOHMS.

TexHuka 6e3onacHocmu:

1. CepHaﬂ KHMCNIOTa U TMAPOKCHUA HaTPHUA ABNAKOTCA arpeCcCMBHbIMU BeELLECTBAMM. Heobxo-
OUMO ocCTeperarbCa UX nonagaHUA Ha KOXY U oaexxnay.

2. bepeyb rnazal
3. Heo6x0a1MMO NOMHUTL NPaBMIO Pa3BeeHns KUC/IOT.

4. Ha pabouem mecTe 0O/mKHbI BbITb HelTpanusytowme cpeactsa: 2%-Hble pacTBoOpbI r1-
ApokapboHaTa HaTpUa U YKCYCHOW KUCOTbI.

MHcmpykyus K BoinosHeHuro:
1. B nepBbii cTakaH Hanewte 50 mn BoAbI.
2. C nomoLublo faTynKa onpepenvTe eé Temneparypy.

3. Otmepbte 10 MN KOHUEHTPUPOBAHHOW CEPHOM KMCNOTbI U MeAJIEHHO, NPU NepemMeLllnBa-
HWUKU PacTBOpa CTEKISAHHOMW NanoYKoM BiMBanTe cepHyto kucnoty. Obpamume BHumaHue Ha no-
PAOOK CMeLIMBaHUA BoAbl M cepHoM kucnoTbl! Cnegute 3a M3MeHeHWeM TeMnepatypbl Npu pac-
TBOpEeHUH Kncnotbl. Hanbonee Bbicokoe nokasaHue TemMneparypbl 3aHecuTe B Tabnumuy. Jatumk
TLLATENbHO NPOMOMTE BOAOM.

4. Bo BTOpOW CTaKkaH NOMecTUTe OKOM0 8 I TBEPAOro NopoLLKa rMapoKcuaa HaTpus U Brew-
Te 50 mn Boapl. OnycTuTe faTunk Temnepartypbl U nepemeluanTe pacteop. OTMeTbTe camoe Bbl-
COKOe 3HayeHue Temneparypbl. TWaTeNbHO NPOMOWTE AATYMK BOLOW.

5. B Tpetui ctakaH HacbinbTe 15 r MENKOKPUCTANIMYECKOro HUTpaTa aMMOHUS U NpuienTe
50 mn Bogbl. OnycTuTe gatumk Temneparypbl M H6biCTpo nepemeluaiTe pactsop. Hanbonee Hus-
KOe 3HayeHWe TemnepaTypbl 3aHecuTe B Tabnuuy.

Pesynbrarbl UsmepeHnuit /HabnogeHui

Uccnepyemas Aunctunnupo-

cucTema BaHHas BoAa Bopa + H,SO, Bopa + NaOH Bona + NH/NO;

Temneparypa, °C

BoiBo0bi:

Ortpasutb, Kakom Tennoeom acceKT npeobnagaer Npu pacTBOPEHUN B BOJE CEPHOM KUCIIO-
Tbl, HATPATa aMMOHUSA, TMAPOKCHAA HATPUA.

KoumponsHeie Bonpocei:

1. O6bacHWTe, NoYeMy Npu PacTBOPEHWM OAHWMX BELLECTB B BOAE BbloesnseTca Tensiora,
APYrMx — norioLaercs.

2. MpepnonoxuTe Tennosor 3chheKT Npouecca pacTBOPEHUA B BOAE M'MAPOKCHAA Kanus.
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Mpakmuyeckas paboma Ne 1.
Anekmposiumel U He31IeKMpPoJUMbl

Teopemuyeckas 4acme

MNpu pacTBOpeHUU B BOAE MOHHBIX COEAUMHEHUM MONSIPHbIE MOJIEKY/bl BOAbI OKpY’KatoT
(conbBaTUpYlOT) 3apsiKeHHble MOHbI, nepeBoaA UX B pactBop. MonekynsipHble coefuHeHuA
CONbBATUPYIOTCSA, HO He pacnajaloTcs Ha MoHbl. B nepBom cnyyae pacTBop NnpoBOAMT 3N1EKTPU-
YeCKWM TOK, BO BTOPOM HET.

Onpepenutb NpUHaANEXKHOCTb BELLECTBA MM PacTBOpPa BELLECTBA K 3/IEKTPOSIUTAM MOXKHO
MpY NOMOLLM U3MepPEHUA INeKTponpoBoaHOCTU. Ecnu anekTponpoBoaHoCTbL BenvKa, To Uccne-
AyeMblii 06beKT — anekTponut. Ecnm 3HaveHue anektponposogHocTn MeHble 20 MKCM /cm,
TO 3TO HE3NEKTPOJIUT.

[lpakmuyeckas yacme

Llens pabomer: onpenenntb NPUHAANEKHOCTb BELLLECTB, CMECEN BELLECTB M PacTBOPOB Be-
LLLEeCTB K 3/IEKTPOJIUTaM U HEDNIEKTPOSIUTAM.

lMepeyeHb damyukoB uugppoBoli 1abopamopu: AATYMK 3NEKTPONPOBOJHOCTH.

HononHumensHoe 06opydoBaHue: ctakaHbl Ha 50 MA1; WITAaTUB C 3a’KUMOM; NMPOMbIBasIKa.

Mamepuansi u peakmuBel: puctunnuposaHHas soga; no 20 ma atunosoro cnupra, 6eH3u-
Ha, KepocuHa; 5%-Horo pacteopa caxapos3bl, pacteopa cnupta (1:1), 5%-Horo pacTtsopa xno-
puaa Hatpusa; 5%-Horo pacteopa xnoposogopoaa; 5%-Horo pacTeopa ruapoKcuaa Hatpus,
noBapeHHas conb (TBEépaasn), caxap (TBEpabin).

TexHuka 6e3onacHocmu:

Mpu pabote C roproUnMM XKUAKOCTAMU (CMPT, BEH3UH, KePOCUH) BOIN3M HE JOMKHO ObiTb
OTKPbITOrO OrHA.

Uncmpykuus Kk BeinosHeHuto:

1. B cTakaH NoOMecTUTE NOBapPEHHYIO COJb M OMYCTUTE B CTaKaH AATYMK 3/1EKTPOMNPOBOAHO-
ctu. MpoBoauT K conb 3NEKTPUYECKUIN TOK?

2. AHanoruyHble oENCTBUS NPOBEAUTE C Caxapo30M.

3. B crakaH Hanente 20 mn uccnepyemoro pacreopa.

4. Onyctute B HEro JaTyuK 3/1IEKTPONPOBOAHOCTM, 3aKPENIEHHbIM B Nlanke wrtatvea. Ha-
6nopanTe 3a M3MEHEHUEM 3HaYeHUsa aneKTponposBoaHocTU. Korna nokasaHusa gatyuvka nepe-
CTaHYT U3MEHATLCA, 3anuLINTE ero 3HadeHue B Tabnuuy.

5. Obpamume BHumaHue! [latunk nocne Ka)Xaoro onbiTa TWAaTeNbHO NPOMbIBAETCA BOAOW.

6. 3arem patunk onycTuTe B Criefytowmin pacTeop. AHanorvyHble AenNCcTBUs npogenamnte co
BCEMMW pacTBOpPaMM.

Pesynbtatbl uamepeHuit

Ne HaseaHue BewecTeBa, 3HauyeHue 3NeKTPONpPOBOAHOCTH, AnekTponur
onbiTa pacTeopa mkCmMm/cm WU HE3NEKTPOJUT

1

2

KonmponeHsie Bonpocei:

1. O6pawaloT BHUMaHWe, YTO HU AMCTUINIMPOBaHHasA BOAa, HX TBEPAAA COJb HE MPOBOAAT
3NEKTPUYECKOro TOKa. TeM He MeHee pacTBOpP COJM B BOAE NPOBOAUT 3NEKTPUYECKUIA TOK. ITO
3HAUMT, YTO B PACTBOPE OTKYAA-TO MOSABNSAIOTCA NOABWXKHblE 3apagbl. Mo 310 HabnoaeHve
BBOAAT OnpefeneHne 3/1eKTPOINTa U MEXAHW3M 3N1EKTPOSIMTUYECKON JUCCOLMaALUM.
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2. Bcerpa nu BogHble pacTBOpbl BELLECTB NPOBOAAT 3/eKTpuyeckuit Tok? He Bcerpa, T. e.
HEeKOTOpble BELLECTBa He JaloT MOHOB MNPY PaCTBOPEHWU. ITO — BELLECTBA C MOJIEKYIAPHOM
KPUCTaNIM4ECKOMN PELLETKOM.

3. 3adaHus ona nodzomoBku k T'MA, BITP

A) K xopoLio pacTBOpUMbIM 3/1€KTPOUTAM OTHOCSTCS:

1) rugpokemna 6apus;

2) bocdar marHus;

3) cynbbmg megu(ll);

4) kapboHaT Kanbums.

B) SnekTpryeckuit Tok NPOBOAMT:

1) pacTBOp 3TUNIOBOrO CNMPTa;

2) pacTBOp rMULEPUHa;

3) pacTBop MOKO3bI;

4) pacTBOp rMAPOKCHMAA KasbLuA.

JononHumensHas uHopmayus

HeopraHuueckas xumus: B 3 1./ lNog pea. 0. [. Tpetbsakoea. T. 1: ®usnko-xnumMmyeckme
OCHOBbI HEOPraHWYeCcKoW XUMUK: YUeOHWMK Ans cTyd. Bbicw. yy4eb. 3asepeHui /M. E. Tamm,
0. [. Tpetbsakos. — M.: Uspatenbckuit ueHTp «Akagemuss, 2004. — 240 c.

JlabopamopHeii oneim Ne 1.
«BnusHue pacmBopumens Ha duccoyuayuro»

Teopemuyeckas 4acme

Bo MHOrmx xnopuaax nepexogHbiX MeTassioB CBA3M MMEIOT B 3HAYWUTESIbHOW Mepe KoBa-
NEeHTHbIM xapaktep. ManononsapHbie pactBoputenu (CNMPT WK aLETOH) COMbBAaTUPYIOT Mose-
Kynbl uenvkoMm. Mpu gobaeneHun Bombl OHa COJSbBATUPYET WMOHbI, Bbi3blBas 3/1EKTPONUTUYE-
CKylo guccoumaumio. LiBeT pactBopa npu 3TOM M3MeEHSETCs, a 3/eKTPONPOBOAHOCTb PE3KO
BO3pacTaer.

[lpakmuyeckas 4acme

Llens pabomer: chopMupoBaTb NpeAcTaB/iieHUe O PONU PACTBOPUTENA B 3NIEKTPOSUTUYE-
CKOW auccouuraLmu.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYUK SNEKTPONPOBOLHOCTH.

JononHumensHoe ob6opydoBaHue: ABa BbICOKMX XUMUYECKUX cTakaHa (50 mn); cteknsaHHas
nasioyka.

Mamepuansi u peakmuBei: CuCl, 6e3soaHbii (MMeeT KopuyHeBbIn LBeT. [onyyatot, Harpe-
Bas KpUCTa/slornapar B Yallke AS BbiNapyMBaHUA. XpaHAT B MJIOTHO 3aKPbITOM cocyne); aue-
TOH WK CMMPT.

TexHuka 6e3onacHocmu:

1. CnupT v aueTtoH — ropiouyure Bewectea. He ucnonbsosatb otkpbiToe nnamsa. Cneunans-
Hble Mepbl 6e3onacHocTK npu paboTe ¢ roptoUnmMu xuakoctamu. M3beratb nonagaHua conen
MeaM Ha KOXY U OLEXAY, TaK KaK OHU SL0BUTI.

2. lMpu nonagaH1u CMbITb XONIOAHOW BOAOW 6e3 Mbina.

HHcmpykuus k BeinonHeHuro:

1. B xuMunueckui ctakaH Hacbinbte ~ 0,5 r 6e3sogHoro xnopuaa meam (ll) CuCl, u Hanemte
~25 Mn cnupTa UM aueToHa.

2. PacTtBOpwuTe BelLecTBO, NepeMeLLnBas COAEPKMMOE CTaKaHa CTEKIAHHOM nanoykomn. Ec-
JIM PacTBOPUTL COJIb NMOSIHOCTBIO He YOAETCS, aKKypaTHO CnenTe Nosy4YeHHbI pacTBOp B APYroM
CTaKaH.
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3. lMorpy3sute B pacTBOp Lyn AaTyMKa 371EKTPONPOBOLHOCTU U U3MEpPLTE 3/IEKTPONPOBOA-
HOCTb.

4. Obpamume BHumaHue Ha useT pacTteopa. Npunente k pactesopy 25 mn Boabl. MNepeme-
lanTe, obparmMTe BHUMaHUE Ha U3MEHEHME OKPACKH.

5. U3mepbTe 31eKTpONpOBOAHOCTL NOJTy4EHHOrO pacTBopa.

Pezynbratbl usmepeHui /HabnogeHui

3J1EKTPOI'IPOBOAHOCTI: B cnupTe 3J1EKTpOI'IpOBOAHOCTb nocne

BewectBo
m (aueToHe) nobaeneHus sBoabl

Xnopwug megum (11)

BobiBo0bi:

OTpasuTtb BAMSHWE PACTBOPUTENS Ha 3N1EKTPONPOBOAHOCTL COMM.

KoumponsHeie Bonpocei:

1. O yém cBuaEeTENLCTBYET POCT 3/IEKTPONPOBOAHOCTH CONU Npu gobaeneHnu soabl?
2. [MoyeMy nsmeHseTca uBeT pacteopa?

3. Kak BausieT npupoaa pactBopUTeNs Ha 3NeKTPONUTUYECKYIO Auccoumaumto?

JlabopamopHebiii oneim Ne 2,
«CuneHele u cnaboblie 31eKMposuMBbI»

Teopemuyeckas 4acme

DNeKTpoNMTaMK Ha3biBAIOTCA BeELLECTBA, pacnajalolnecs Ha UOHbI BCIEACTBUE 3NEKTPO-
JIMTUYECKOM Auccoumanmun. PacTBopbl 3/1eKTPOSIMTOB SBNAIOTCA NPOBOAHUKAMU BTOPOro poaa,
TaK KaK NPOBOAAT 3/IEKTPUHYECKUIN TOK 3a CHET MOHOB. o CNOCOBHOCTU K 3NEKTPONUTUYECKOM
AMCCOLMALIMK SNIEKTPOSIUTbI YCIIOBHO Pa3fensitoT Ha CuibHble U cnabble. CusibHble 31eKTponu-
Tbl NPAKTUYECKM MOSHOCTbIO AMCCOLMMPOBaHbI Ha MOHbI B pa3basneHHbix pacteopax. K Hum
OTHOCSITCS MHOTME HEOPraHWYeCcKue COJiM, HEKOTOopble KUCNOTbI U wenodn. Cnabbie anekTpo-
NUTbl NULWb YaCTUYHO AMCCOLMUPOBAHbI Ha MOHbI, KOTOPblE HAXOAATCA B AMHAMUYECKOM paB-
HOBECHM C HeAMCCOLMUPOBAHHbIMU Monekynamu. K cnabbiM aneKkTposMTam oTHOCATCS MHOTMe
opraHuyecKue KMCOoTbl U OCHOBaHMUS.

[lpakmuyeckas 4acme

Llens pabomer: onpenenvTb, ABAAIOTCA NW BblAaHHbIE BELLECTBA CHJIbHBIMU WK CNabbiMu
3NEeKTPOSIMTaMU HA OCHOBaHUU U3MEPEHUSA INIEKTPONPOBOAHOCTU UX PACTBOPOB.

lMepeyeHs damyukoB yugpoBol nabopamopuu: AATYUK SNEKTPONPOBOSHOCTH.

JononHumensHoe obopydoBaHue: Tpy xMMUYecKux ctakaHa (25—50 mn), npombianka
C AUCTUNNIMPOBAHHOW BOOOM.

Mamepuaner u peakmuBsi: 10 Y%-Hble pacTBOpbI CONMAHON, a30THOM U YKCYCHOW KUCIOT (Ke-
navesbHO B KanenbHuuax); punstposanbHas bymara.

TexHuka 6e3onacHocmu:

Cobniopante mepbl 6e3onacHOCTH Npu paboTe C KUCIOTaMK U LLesIoHaMu.,

Uncmpykuus k BeinonHeHuto:

1. B Tpu cTtakaHa Hanewnte no 25—50 mn gucTtMnnnpoBaHHOM BOAbI.

2. B nepsbiit cTakaH nobasbte 1 Kanso yKCyCHOW KMCNOTbI, BO BTOPOW — COJISIHOM, B Tpe-
TMMW — a30THOMW.

3. N3mepbTe 3neKTponNpoBOAHOCTbL KaXKAoro pacTsopa, BbiTUpas Wwyn huibTpoBasbHon by-
Marom nocsie Kakgoro usmMepeHus.
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Pesynbratbl uamepeHui

3HaueHue ANIEKTPONPOBOAHOCTMH, MKCM/CM HaszeaHue BbiAQHHOIO BelecTBa

3

BoiBo0bi:

OtpasuTe NPUHAAIEIKHOCTb BELLECTB K CUIbHLIM U C1abbiM 3/1eKTPONUTaM.

KoumponsHeie Bonpocei:

1. MNoyeMy pacTBOp CONSAHOM KUCNOTbI Ny4lle NPOBOAUT 3/IEKTPUYECKUI TOK MO CPABHEHUIO
C PacTBOPOM YKCYCHOM KMCNOTbI?

2. K KakvM aneKkTponntaM OTHOCUTCA PacTBOP a30THOM KUCIOTbI?

3. 3adaHue 013 nod2omoBku k MMA, BI1P

DopMyribl TONLKO CNabbix 3/1EKTPOSIMTOB NPeACcTaB/ieHbl B pAay:

1) Ca(OH),, H,S, H,SO,

2) H,CO3;, NH;-H,0, H,S

3) KOH, KNO3, HCI

4) ZnSO,, MgCl,, HBr

LononHumenesHas uHopmayus

HeopraHuueckas xumua: B 3 1./lMNop pea. 0. . Tpetbsikoea. T. 1: @U3nKo-xnuMmUyeckue
OCHOBbl HEOPraHUYecKoW XuMuu: YuebHWK Ans cTyd. BbiCw. yyeb. 3aBepeHui /M. E. Tamm,
0. [. Tpetbakos. — M.: Uzpatenbckuit ueHTp «Akagemusy, 2004. — 240 c.

JlabopamopHeiii oneim Ne 3.
«3aBucumocmo 3n1ekmponpoBooHocmu pacmBopob
CU/IbHbIX 371IeKMPOosIUMo8 om KOHUeHmpayuu uoHoB8»

Teopemuyeckas 4acme

DNEeKTpUYECKON NPOBOAMMOCTbIO (3/1eKTPONPOBOAHOCTBIO) HA3biBAKOT CMOCOBHOCTL BeLle-
CTBa NPOBOAMTb 3IEKTPUYECKUIA TOK. B KauecTBe KonnyecTseHHOM Mepbl CNOCOBHOCTH pPacTBoO-
pa 3/1eKTPoSiMTa MPOBOAMTL INEKTPUHECKUIM TOK UCMOMb3YIOT OObIYHO YAENbHYIO 3N1EeKTPONpo-
BOAHOCTb K (Kanna): |

= o

rae R — anekTpuyeckoe conpoTtueneHve nposoaHuka (Om), anuHa kotoporo / (M) 1 nnowanp

2 v
nonepeyHoro ceyeHusa S (M°). Takum obpa3oMm, eanHULA M3MEPEHUS YOESIbHOW 3/1eKTPOmNpo-

1 Cm
BOAHOCTU — Om OAHaKo, B XMMWUU UCMOJb3YIOT BE/IMYMHY — (CMMEHC Ha CaHTUMETP).
cM

k

M*M

MNpu auccoumaumm aneKkTponuTa MPOUCXOLMT YBENTMYEHWE 4YMCla 3apsXKEeHHbIX YacTul, B
pacTBope, YTO NPUBOAMT K BO3PACTAHUIO 31EKTPONPOBOAHOCTU. [pruém yem 6onblue KOHLEH-
Tpauusa MOHOB, TEM BbiLLE 3/IEKTPOMPOBOAHOCTb. YUUTbIBAS AUCCOLMALMIO COEN:

MeCl — Me" +CI” obpa3ytotcs aBe YacTvLbl;
MeCl, — Me*" + 2CI” o6pasyloTcs Tpy YacTULIb;
MeCl; — Me®™ + 3CI” o6pa3ytoTca yeTbipe HacTULbl;
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MOYXHO OXXMAATb, YTO YBeNIMYeHUe KOHLUeHTpauuu noHoB B 1M pacTtBopax npuBenéeT K ysenuue-
HUIO 3N1EKTPONPOBOAHOCTH.

BmecTe c TeM cnepyeT 3aMeTUTb, YTO 3/1EKTPONPOBOAHOCTb 3/IEKTPOSIMTA 3aBUCUT HE TOJb-
KO OT KOHLIeHTpaLuMM MOHOB B HEM, HO U OT MUX Npupoabl (NOABUXKHOCTH). PacTBOpbl AOMKHbI
ObITb CMNbHO pa3baBieHHbIMU, YTOObI UCKIIOUYUTDL BIUSIHWE PA3/IMYHBIX CUT MEXXMOHHOTO B3au-
mMogencTeus. CBoMCTBaA CU/IbHO pa3baBneHHOro pacTBopa ONpeaensaioTCA KOHLEeHTpauuen pac-
TBOPEHHOTO BELLECTBA.

anKm u4ecKasa 4acme

Llens pabomer. cdopMrpoBath nNpeacTaBieHWe O 3aBUCMMOCTU 3/IEKTPONPOBOAHOCTH pac-
TBOpPa OT KOHLEHTPaLM1 MOHOB.

lNepeyeHb damyukoB uugpoBol nabopamopuu: AATYMK 3MEKTPONPOBOAHOCTH.

HononHumensHoe obopydoBaHue: BGropeTka unu gosarop, MepHbi umnuHap (100 mn),
MarHWTHas Mellasnka, NpoMbiBasika C AWUCTUJIMPOBAHHOW BOLOMW; TPU XMMMYECKUX CTaKaHa
(100 mn), WTaTMB XMMUYECKUI C NanKoKn 1 AByMs MycdTaMu, punbTpoBanbHas bymara.

Mamepuansi u peakmuBei: 1M pacTtBopa xnopuaa Hatpusa; 1M pacteopa xsopuaa Kanbuus;
1M pacTtBopa xnopuaa antoMUHUS.

TexHuka 6e3onacHocmu:

Cobniopatb 0bLime npasunia paboTbl C 3N1EKTPUYECKUMU Nprbopamm.

UHcmpykuus K BeinosHeHuro:

1. B xuMunuyeckui ctakaH MepHbiM LunuHapom otmepste 100 Mn guctunanpoBaHHOM BOABI,
NoCTaBbTeé HA MAarHUTHYIO MeLlasiKy, NorpysuTe B Boay AatyvK. N3amepbTe 3Ha4YeHUe 3neKTpo-
NPOBOAHOCTU AUCTUINIMPOBAHHOMN BOABI.

2. OctopoxkHo pobaebte 1 Kannto pacTBopa X10pWAA HATPUSA, KOHLEHTpPALMUs KOTOPOro
1 monb/n (1M). Korga nokasaHus npubopa ctabunmsnpytorcs, 3anvmte ux B tabnuue.

3. MpognonkaiiTte LOOABNATL IMNEKTPOSIUT MO KanisaM, hMKCUPYS 3HAYEHUS 3NIEKTPONPOBOA-
HOCTM noc/ie Kaxkaoro aobaeneHus.

4. VisBnekuTe 3neKTpoj U3 pacTeopa, MPOMOWTEe AMCTWUINIMPOBAHHOW BOAOW, oboTpuTe
hunbTpoBanbHon Gymarom.

5. loBTOpUTE aHaNoOrM4yHble UCCNefOBaHUS CO BTOPbIM U TPETbUM BblAAHHbIM PacCTBOPOM
3neKTponuTa.

Pesynbtatbl uamepeHui

AnekTponut Yucno kanenb 1 M pacrteopa

1 2 3 4 5 6

JneKTponpoBogHOCTL pacTeBopa, MKCM /cMm

NaCl
CaCl,
AICI5

BoiBo0bi:

OTpasnTb 3aBUCMMOCTb 3/IEKTPONPOBOAHOCTM PAcTBOPA OT KOHLEHTpaLMKU pacTBopa.

KonmponeHsie Bonpocesi:

1. OT yero 3aBUCHT 3/1EKTPONPOBOLHOCTb PacTBOPa 3NeKTponmTa?

2. MocTpoiite rpankn 3aBUCUMOCTH 3HAYEHWUI INIEKTPONPOBOAHOCTU PACTBOPOB OT YUCNA
Kanesib UccreayeMmblX 3NEKTPOSUTOB.

3. Hanuwwute ypaBHeHus auccoumaumnu uccnepyemblx anektponutoB. Onpenenute, kakoe
KOJIMYeCTBO MOHOB obpasyercs npu auccoumaumm 1 MOsib KaXKLOro 3/EeKTposuTa.
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4. KakoBo obuiee 41C/IO MO/b MOHOB, 06pasyloWMUXCA Npu NOMAHOW aAvccoumaumn 1 Monb
HUTpaTa UuHKa?

5. 3adaHue 0na nodzomoBku k MMA, Bl1P

B BoaHoM pactBope Hauborsbluee 4ncio cynbdar-uoHOB 0bpasytoTcsa npu auccounauum
1 Monb

1) K,S

2) CuSO,

3) Cry(S0y);

4) Na2503

O6cyxdeHue pesynbsmamoB

1. O6cyskpatoT, noYeMy npu OAHOM M TOM XKe KOHLEHTPALMK 3N1EKTPOSUTA 3/1EKTPOMNPOBOA -
HOCTb BbilLe, MPUYEM MOYTU B Lesioe Yucio pas. [MpMBoOAAT ypaBHEHMA 3MEKTPONIUTUYECKOM
AMCCOLMALMN peareHToB.

2. MOXHO N1 onpefennTb KOHLEHTPALMIO 3/1EKTPO/IUTA NO €ro 3/1eKTPONPOBOAHOCTH?

3. MNoueMy rpadmku MMetoT pasHble Yrbl HakNoHa? Yem 310 MOXXHO 06bACHUTL?

4. Tpennonoxwure, Kakum byaet HaknoH rpaduka ansa 1M pacteopa cynbdara anoMUHKS.

5. Kakoe 3HauyeHuWe 31eKTponpoBOAHOCTM MOXKHO oxuaatb npu gobasnexHun 10 kanens 1M
pacTteopa xnopuga Hatpus k 100 mn gucTnnMpoBaHHOM BOAbI.

6. Hanbonbluee 3HayeHMe 3M1EKTPOMNPOBOAHOCTM MOXKHO OXWAaTb, €ciM AobaeuTb 7 Ka-
nenb 1M pacteopa: a) xnopuaa Kanus; 6) xnopvaa aMMoOHUSA; B) xaopuaa marHus; r) docdara
HaTpus.

Mpakmuyeckas paboma Ne 2.
«OnpedeneHue KOHUeHmMpayuu cosu no 31ekmponpoBooHocmu pacmBopa»

Teopemuyeckas 4acme

MeTopabl onpeaeneHns KOHUEHTPaLUK 3N1EKTPOIMTOB B PACTBOPE, OCHOBAHHbIE HA U3Mepe-
HWM 3/IEKTPONPOBOAHOCTH, Ha3blBalOT KOHOYykmomempuel (oT aHrn, conductivity — 3nekTpo-
NPOBOAHOCTb U rpey. metreo — uamepsto). [lns aHannsa obbIYHO CTPOAT KaMOPOBOUHbBIN rpa-
(UK 3aBUCHMOCTHM 3N1eKTPONPOBOAHOCTU PACTBOPA OT KOHLEHTPALMM INIEKTPOSIUTA.

anKmU"IeCKGH 4yacme

Llens pabomel: a) NOCTPOUTb rpadmK 3aBUCUMOCTHM 3NEKTPONPOBOAHOCTM PacTBOPa XJIOpU-
L@ HaTpus OT ero MacCcoBOW A0/ B pacTBope; 6) Mo 3HAYEHUIO 3MIEKTPONPOBOAHOCTU Onpeae-
JIUTb MAcCOBYIO AOJIO XJIopUaa Hatpus B npobe pacTeopa.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYUK SNEKTPONPOBOLHOCTH.

JononHumensHoe obopydoBaHue: T 4MCTbIX M CYyXUX NPOOMPOK; MEPHbIA LMAMHAP Ha
50 mn; cteknsHHasA nanouka; npombiBanka; ctakaH Ha 400 mn (pna cnuea); unsTpoBanbHas
6ymara.

Mamepuansl u peakmuBel: pucTunnMpoBaHHasa Boga; 250 mn pacTteopa xnopuia HaTpus C
MacCcoBOM KOHUeHTpauuen 1r/n.

TexHuka 6e3onacHocmu:

Cobniogaite Mepbl 6e30MacHOCTH Npu paboTe C 3NEKTPUYECKUMU Npubopamu.

HHcmpykuus k BeinonHeHuro:

1. B wratnee paccrasbte ceMb Npobupok. B HKUX cneayeT HanuTb pacTBOpPbI C Pa3HOM KOH-
LeHTpauuen xnopuaa Hatpusa (cMm. Tabnuuy HUxe). B nepeyto npobupKy Haneite AMCTUAAUPO-
BaHHYIO BOJY, B LUECTYI0O — BblAaHHbIM PACTBOP XJIopuUaa HaTpus C KoHueHTpauun 1r/n.

2. B mepHbiv unnunap Hanewnte 10 mn pactBopa xnopuga Hatpus 1r/n v gonenTe auctun-
nupoBaHHou Bogapl Ao 50 mn. Mepemelaite copep>xumoe UUNMHAPA CTEKNSHHOW NasoyvKoM.
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Monyunncs pacteop ¢ koHueHTpauuen NaCl 0,2 r/n. MNepeneite HebonbLLOM 0O6BbEM NoNyYeH-
HOro pacTeopa BO BTOPYIO MPOBMPKY, OCTaBLUYIOCS YaCTb BbljieMTe B CTakaH ansa cauvea. Liu-
NMHAP OMONOCHWUTE AUCTUAIMPOBAHHOW BOAOW.

3. AnanorunyHo npurotoebTe pacTteopsl 0,4, 0,6 n 0,8 r/n u paznente x N0 COOTBETCTBYIO-
WM npobupkam (cMm. Tabnuuy).

4. B npobupKM, HauMHas C NepBOK, NO o4YepeaM MOrpy>KanTe 3/EeKTPOA, AATUYMKA SNEKTPO-
nposoaHoctu. Koraa nokasaHua npubopa ctabunusmpyrotcs, 3anuwunte ux B tabnuue. dnek-
TPOA W3BNEKUTE U3 pacTBopa, 0b6oTpuTe (DUNLTPOBAsIbHOW BymMaron U nepeHecute B cneayto-
Lyto MPOBMPKYy.

5. Mo nony4yeHHbIM pe3synbratam noctpoite rpacmk. Ocb 3NEKTPONPOBOAHOCTU pa3MeTbTe
TaK, 4ToObI Ha 3aceykax Oblin Kpyrible 3HaYeHUs. HUKHAS 3aceyka Ha OCH JO/KHA COOTBET-
CTBOBaTb HY/0, BEPXHAS — MpPEBbILLATh MaKCMMasbHOe U3MEPEHHOE 3HaYeHHe.

BJIEKTPOIIPONBBOAHOCTE, MECM,/cM

o 1 2 3 4 5 6 7 8 9 10
KOHIeHTpanus, r/J

Puc. 15. JlucT ona noctpoenus rpaduka

6. B cenbmyio npobupKy Haneinte BbiaaHHyo npoby. Mamepbre e€ 31eKTponpoBOAHOCTb,
HaHecuTe Ha rpacvK 1 onpeaennTe KOHLEHTPaLMIO CONM B pacTBoOpe.

Pesynbratbl uamepeHui

Ne npo6upku 1 2 3 4 5 6 7
KoHueHTpaumsa conu, r/n 0 0,2 0,4 0,6 0,8 1,0
O6vém pacteopa NaCl 1r/n — 10 20 30 40 — —
O6bém Boabl, M — 40 30 20 10 — —
AnektponpoBoaHocTb, MKCM /cM

Bbi1800bi:
OTpa3untb BO3MOXHOCTb ONpeaefieHns KOHLUEHTPaLUuU BELLECTBA B PACTBOPE MO 3/1EKTPO-
NPOBOAHOCTH.

KonmponeHeie Bonpocei:

1. MOXHO /1M MCMoNb30BaTh AAHHbIM MeToq, A/s ONpenesieHUs KOHLEHTpauuMM pacteopa
cnaboro anektponuta?

2. Kakue cnocobbl onpepeneHus KOHLEHTpaLMK BeLLLECTBa B pacTBOPE BaM U3BECTHbI?
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JlabopamopHewiii oneim Ne 4.
«Peakyuu uoHHo20 o6meHa. BzaumoodelicmBue 2udpokcuda
6apus c cepHoli Kuciomoii»

TeopemuquKaﬂ 4acme

PactBopbl rmapokcuaa 6apus U CEpPHOM KUCNOTbI ABAAIOTCA CUAbHLIMW 3IEKTPOSIUTAMM.
Mpu ux B3aumoaencTemMmn obpasyercsa ocagok cynbdara 6bapus u sBoaa:

Ba® + 20H™ + 2H" 4+ 20H™ = BaSO,| + 2H,0

Mo3ToMy npu TUTPOBaHWM pacTBopa rMapoKcuaa bapus pacTBOPOM CEPHOW KUCIOTbI Mpo-
MCXOAMUT YMEHbLLEHWE 3N1EKTPONPOBOAHOCTM UCXOAHOrO pacTeopa. B Touke akeuBaneHTHOCTH
3/1eKTPONPOBOAHOCTb pacTBopa Oyaer 6/M3KON K HYSIO.

Mpu panbHeiwem nobaeneHUn pacTBopa CEPHOM KUCNOTbI B PacTBOPE BHOBb MOSBAETCA
3/1EKTPONUT (CEepHas KUCOTa) U 3/1EKTPONPOBOAHOCTb CHOBA PacTET.

[lpakmuyeckas 4acme

Llens pabomer: chopmupoBaTb NpeacTasieHne 06 MOHHOM U MOMIeKyNsipHOM chopMax peak-
LMK MoHHOrO obMeHa. MponomkuTb hopMUpoBaHWe NpeacTaBNEHUIA O PeaKUUaX MOHHOro 0b-
MeHa Ha MUKPOCKOMUYECKOM YPOBHE.

lMepeyeHb damyukoB yugppoBol nabopamopuu: fATYNK 3MEKTPONPOBOAHOCTH (AManasoH
fo 10 mkCm /cm).

JononHumensHoe obopydoBarue: GropeTka, xumudeckuin ctakax (150 mn), wratmMe ¢ 3axu-
MOM, NPOMbIBaJIKA, MarHWTHas MeLuasiKa.

Mamepuansi u peakmuBel: puctunnuposanHas soaa; 10 mn 0,1M pacteopa cepHol Kucno-
bl; 50 mn 0,01M pacTeopa ruapokcuaa bapus.

TexHuka 6e3onacHocmu:

Cobniopante npasuna paboTbl C 3NEKTPUYECKUMU MpubopaMu U crieuuanbHble Mepbl
6e30MacHOCTM C pacTBOPaMM KUCJIOT M PacTBOPaMM LLENOYEN.

HHcmpykuus k BeinosHeHuro:

1. B crakaH Hanewte 50 Mn pacteopa rugpokcuaa 6apus. NomecTure XuMHUYeCKun cTakaH
Ha MarHUTHYIO MeLUasiKy M 3aKpenute Hag HUM OlopeTKy, 3anofIHeHHYIO PacTBOPOM CEpPHOM
KUCNOTbl.

2. OnyctiTe B CTakKaH [aTyuK 3/1EKTPONPOBOAHOCTM, 3aKPEMNEHHbIM B narnke LiTaTvBa.
BkniounTte MarHuTHy0 MeLanky.

3. N3 OGropetkn pobaensanTe B XMMWUYECKUW CTaKaH CEPHYKD KUC/IOTY MOPUMSAMU MO
0,2—0,5 mn.

4. Habniogaite 3a MU3MEHEHWEM 3HAYEHMUS IIEKTPONPOBOAHOCTH.

5. [aHHble u3MepeHuit 3aHecuTe B TabnmLy M NOCTPOUTE 3aBUCUMOCTb 3/1EKTPOMNPOBOLHO-
CTH pacTBopa oT 06béMa fobHaBIeHHOro pacTBopa CEPHOM KUC/OTbI.

6. MNocne nepenoma Ha KpUBOW 3aBUCMMOCTM 3NEKTPONPOBOAHOCTM OT 06bEéMa peareHTa
nobaebte ewé 1—2 mn cepHon kucnotbl. O6pamume BHUMAHUE HA U3MEHEHWE 3/1EKTPOMNpPO-
BOAHOCTM pacTeopa.

Pesynbrarbl UsmepeHnuit /HabnogeHui

V(p-pa) cepHom

0,2 0,4 0,6 0,8 1 1,2 1.4 1,6
KMcnoTbl (Mn)

JNeKTPOnNpPoOBOAHOCTb

BbiB00bi:
O6bACHUTL X0 NOMYyYEHHON KPUBOW TUTPOBAHMSA.
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KonmponeHsie Bonpocei:

1. Kakue BHelLHWe MpU3HAKK yKasanu Ha TO, YTO MeXAY MMAPOKCMAOM Gapus M CcepHOM
KMC/TIOTOM MPOUCXOAMT XMMUYECKOEe B3aumMogencTene? 3anvimTe ypaBHEHUE peakumn B Mone-
KyN1SipHOM ¥ MOHHOM BUZE.

2. Ha kakue gBa yyactka MOXHO pasgenivTb NoslyYeHHyo Kpueyto TUTpoBaHua? Yemy coor-
BETCTBYET rpaHuuUa Mexay yyactkamu?

3. 3adaHue 0na pazBumus pyHKUUOHANBbHOU 2pAMOMHOCMU

Ha nByx pucyHkax npefcraeneHbl Kpueble TUTpoBaHUSA (3aBucumMocTb pH ot o6béma fgobas-
NIEHHOro TUTPaHTA)

pH | pH
13 = —
11 Le
9 10 T
7 8
5 6 T
3 gk
1 24 s 32
; —t —t j ]. : :
0 0,5 1 1,5 D 0 5 10 15 20

Puc. 16— 17. [pacpuku TUTpOBaHWUA pacTBOPOB

Ha kakom pucyHKe oTpaxkeHa KpuBas TUTPOBaHWS pacTBOpa KUC/IOTbl PACTBOPOM LLiesioyn?

KoumponsHeie Bonpocei:

1. Kak c nomMoupio faTtymKa 31eKTPOoNpOBOAHOCTU ONpeaesiuTb OKOHYaHWe AAaHHOM peak-
UMK HenTpanmsaumm? MoXKHO M BOCMOJIb30BaTbCA AAHHLIM KPUTEPUEM MPU MPOBEAEHUU NiO-
601 peakuuu HenTpanusaumum?

2. Paccuutante TOYHYlO KOHUEHTPALMIO rMAPOKCMAA Bapus, eCnu ToYHas KOHUEHTpauus
cepHow kucnotbl 0,1 monb /n.

Mpakmuyeckas paboma Ne 3.
OnpedeneHue xnopuo-uoHoB 8 numoeeBoli Booe

Teopemuqecxaﬂ 4yacmeo

Xnopuabl OTHOCATCSA K MMaBHbIM MOHaM, COAEP>KaHUe KOTOPbIX B PEUYHbIX U O3EPHbIX BOJAX
Konebnetca OT gonel MUAAUrpaMma 4o rpaMMoB B JIUTPE; B MOPCKMX WM MOA3EMHbIX BOAAaXx
KOHLIEHTPAaLIMKU XJIOPUIOB Bbille — [0 NepPeHaChILLEHHbIX PACTBOPOB U PACCO/OB.

OCHOBHbIMWM UCTOYHMKAMM MOCTYM/IEHUSA XJIOPUAOB B BOAHbIE OObEKTbI ABNSAIOTCA CONEHOC-
Hbl€ OT/IOXEHMS, MarMaTMyecKue nopoapl, B COCTaB KOTOPbIX BXOAAT X/1I0PCOAEpPIKaLLMe MUHE-
panbl (xnopanatuT u ap.), ByJIKaHMYeCKue BbIBPOChI, 3aCOMEHHbIE MOYBbI, M3 KOTOPbIX OHMW Bbl-
MbIBalOTCA atMocdepHbiMU ocagkamu. bonblime KonuuecTsa xnopuaos nonagatoT B BOAy
C NPOMBbILINEHHBIMU U XO3ANCTBEHHO-ObITOBLIMU CTOYHBIMW BOAAMM.

Xnopuabl 061agaloT BbICOKOW MUIPaLMOHHOM CMOCOBHOCTbIO, YTO 0OYCNOBIEHO XOpOLUEn
pacTBOPUMOCTBIO UX B BoAe, c1abo BbliparkeHHOM CMOCOBHOCTLIO K COPOLIMM B3BECAMU U [JOH-
HbIMU OT/IOKEHUAMM U NPAKTUHECKUM OTCYTCTBUEM HAKOMEHUA BOAHBIMWU OPraHU3MaMu.

MoBbilEHHbIE KOHLLEHTPALMM X/IOPMAOB YXYALIAIOT BKYCOBbIE KauyecTBa BOfbl, Aeas eé He-
NPUroAHON ANA MUTbEBOro BOAOCHABXEHMS, a TaKKe YMEHbLUAKOT UK e MOJSTHOCTBIO UCKIo-
YaloT BO3MOXXHOCTb WMCMOJIb30BaHUA AJIA TEXHWUYECKMX, XO3SMCTBEHHbIX LEeNed U OpOLUEeHUs
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CE/IbCKOXO3ANCTBEHHbIX TEPPUTOPUIA. 1Nl BOAHbIX OObEKTOB PbiOOXO3ANCTBEHHOrO HasHaue-
HUsA npegensbHo gonyctuMas KoHueHtpaumsa (MAK) xnopuaoe 300 mr/n; ans o6beKTOB X0351-
CTBEHHO-NUTLEBOIO U KyNbTypHO-6bIToBOro HasHaveHus MK pasHa 350 mr/n.

Xnopuapl OTHOCATCA K YCTOMUYMBBIM KOMMOHEHTaM BOAHOMW cpefpl; Npobbl BoAbl, NpeaHa-
3Ha4YeHHble ANA onpenesieHus XJ0pULoB, He KOHCEPBUPYIOT.

B ocHoBy onpepeneHvWs NonoXeHo M3MepeHWe MoTeHuMana 3NeKTpoaa, CEIeKTUBHOIO K
“oHaMm xnopa. BennunHa noteHumana 3aBucuT oT cogeprkaHusa xnopuaos B npobe sogbl. Me-
TOAMKa NO3BOJISET ONpeneuTb coaepXaHue xnopua-moHos B auanasoxe ot 11 go 3500 mr/n.

OnpeneneHuio xnopuaoB He MewwaloT MoHbl xenesa (lll) B koHueHTpaumu go 10 mr/om’,
MOHbI KanbLMsA B KOHUeHTpauuun fo 200 mr/am’.

OnpepeneHvio MelLaeT NPUCYTCTBME HA MOBEPXHOCTH MeMOpaHbl HePacCTBOPUMbIX COsen
WK MPOYMX KOMIIEKCHbIX coeuHeHu cepebpa. BocctaHoBneHne noBepxHOCTM MeMbpaHbl
NMPOW3BOAMTCA MYTEM MOJIMPOBKU 3aMLUEN UK heTpoM.

Mpob6bl BOAbI, B3ATbIE ANA aHAIM3a U3 PA3/IMYHBIX UCTOYHMKOB, MOMELLAIOT B MOJIM3TUIIEHO-
BYIO MOCYZly, HE KOHCEPBUPYIOT, XPAHAT B XONO4UIbHUKE.

llpakmuyeckas yacme

Llens pabomer. onpenenntb COOTBETCTBUE NUTLEBOM BoAbl TpebosaHuam MOCTa no coaep-
YKaHWIO XJIOPUA-UOHOB.

lMepeyeHo damyuko8 yugpoBol nabopamopuu: AATHUK XOPUL-UOHOB.

HononHumensHoe ob6opydoBaHue: MarHUTHas Mellasika; BeCbl aHa/IMTUYECKUE; BECHI TeX-
HUYecKMe; WKad CyLMNbHBIA obLienabopaTtopHOro HasHauyeHus; konba mepHas 100 cm’ —
6 wT; konba mepHasa 250 cm® — 1 wT.; nuneTka rpagymposaHHas 10 cm’ — 1wT.; nuneTka rpa-
ayvpoBaHHaa 20 cm® — 1wt UMIMHAP MepHbii 25 cM’ — 2 WT.; CTakaH XUMUYECKWi
50 cM’ — 8 wr.; cTakaH xumuueckuit 100 cm® — 1w,

Mamepuans u peakmuBel: oHosbin 3nektponut (5,05 r KNO; (x.4.) pacteopsioT B auc-
TUNNMPOBAHHOM Bofe B MepHoi konbe BMectumocTbio 100 cm® 1 foBoaAT 06beM pacTBopa A0
METKW Ha Konbe); xnopug Kanusa (X.4.); Boaa AUCTUANIMPOBAHHASA.

TexHuka 6e3onacHocmu: cobnioganTe npasuna paboTbl C 31eKTPUYECKUMU npubopamu.

HHcmpykuus k BeinonHeHuro:

MpurotoeneHune KanMbPOBOYHbLIX PACTBOPOB

KannbposouHble pacTBOpbI rOTOBAT U3 CTaHAAPTHOro obpasua XJI0pua-MOHOB MK XJTIOPU-
Ja Kanus.

1. PactBOp xnopuaa kanus 1,00 - 107" monb /.

PacTBop rotoBAT U3 cTaHaapTHoro obpasua x10pua-UOHOB B COOTBETCTBUM C MHCTPYKLMEN
no ero npumeHenuto, unu 1,863 r KCI, npeaBaputenbHO BbICYLLIEHHOrO A0 NOCTOSSHHOW Macchbl
npu Temnepatype 105°C, nepeHocAT B MepHyIo konby BMecTuMocTbio 250 cm’, pacTBopsioT U
[LOBOAAT AMCTUNIMPOBAHHON BOAOW A0 METKM Ha Konbe.

2. PactBop xnopuaa kanus 1,00 - 107> monb/n (2,0 pCl).

Ot6upatot 10 cm’ pacteopa KCI 1,00-107" Monb/n B MepHyto Konby BMectumocTbio 100 cm
M 0OBOAAT AUCTUNIMPOBAHHOW BOAOW 10 METKU Ha Kosbe.

3. PacTBop xsiopuaa kanus 2,00 - 10~° monb /n (2,7 pCl).

Ot6upatot 20 cM’ pactsopa KCI 1,00-107* monb /n B MepHyto konby BMectumoctbio 100 cm’
¥ 0OBOAAT AUCTUNIMPOBAHHOW BOAOMW 10 METKU Ha Kosbe.

4. Pacteop xnopuaa kanus 1,00 - 107> monb /n (3,0 pCl).

Ot6upatot 10 cm’ pacteopa KCI 1,00-107 Mmonb/n B MepHyto kKonby BMectumocTbio 100 cm
M 0OBOAAT AUCTUNIMPOBAHHOW BOAOW 10 METKU Ha Kosbe.

5. PactBop xnopuaa kanusa 6,00 - 107~ monb /n (3,2 pCl).

Ot6upatot 6,0 cM’ pacteopa KCI 1,00 - 107 mMonb/n B MepHylo Konby BMeCTUMOCTbIO
100 cm’, poBoasT AUCTUNIMPOBaHHOW BOAOW [0 METKM Ha Konbe.

3

3
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6. PactBop xnopupa kanua 3,00 - 10~ monb /n (3,5 pCl).

Ot6upatot 3,0 cm’ KCI 1,00 - 107° monb /5 B MepHyto konby emectumoctbio 100 cm’ 1 goso-
AAT AUCTUNIMPOBAHHOWM BOAOW 0 METKM Ha Kosbe.

KannbposouHble pacteopsbl xnopuaa kanusa 1,00-107'—1,00 - 107 Mmonb /n xpaHsT He 6onee
1 mecsua, 1,00 - 10°—3,00 - 10~ Monb /N roToBAT HEMOCPEACTBEHHO MepPes UCMOb30BaHUEM.

KanubpoBka damyuka xnopud-uoHoB

[atumk xnopua-MoHOB BbIMAYMBAIOT B AUCTUANIMPOBAHHON Boae B TedeHue 10 muHyT. lle-
pen U3MepeHWeM AaTYMK OnATb NPOMbIBAIOT AUCTUIIMPOBAHHOW BOAOW, MOAK/OYAIOT K peru-
CTpaTopy AAHHbIX U 3aMyCcKatloT NPorpamMmMy KaimbpoBKu.

B cTakaHbl BMecTUMocThio 50 cm’ BHOcAT no 15 cm’ pacTBopoB xnopupa Kanus ¢ KOHLeH-
Tpaumeit 3,00 - 107 6,00 - 10 1,00 - 107%; 2,00 - 10°%; 1,00 - 10~° Monb /N M [OGABNAIOT B Kax-
Ablit cTakaH no 15 cm’ doHoBoro anektponuta. CTakaHbl YCTaHaBAMBAIOT HA MarHUTHYIO Me-
LasnkKy, Nnorpy>KatoT B PacTBOP 3/1eKTPOAbl U NMPOBOAAT U3MepeHWe MoTeHuMana oT MeHbLuen
KOHLieHTpaLun uoHos xnopa (3,00 - 10~ monb/n) k Gonbuweit (1,00 - 107 mMonb/n). My6uHa
MOrpPY>KEHUA 31EKTPOAOB U CKOPOCTb MepeMeLlMBaHUA OO/KHbI ObiTb OAMHAKOBLIMKU BO BCEX
nsmepeHusax. MNMokasaHus npubopa BHOCAT B NPOrpaMMmy Mnocje yCTaHOBNEHUS MOCTOAHHOMO
3HayeHusA. Bpems ero yctaHoBneHWs 3aBUCMT OT KOHLEHTPALMK XJIOPUA-MOHOB B rpagyvpo-
BOYHbIX PACTBOPAxX U COCTaBNAET OT HECKONbKMX CEKYHA, O MUHYT.

Kannbpoeky narunka npoBoaAT nepen Kaxkaow cepuen onpeaenieHun.

BoinonHeHue uccnedoBarus

15 cm’ aHanu3MpyeMoii Npobbl BOfbI NEPEHOCHT B CTakaH BMecTMMOocTbio 50 cm’ 1 npunusa-
toT 15 cm’ choHoBoOro anekTponuta. CTakaH yCTaHaBAMBAIOT HA MarHUTHYIO MeLLasKy, norpyxa-
0T B PacTBOpP 3/1EKTPOA, OXKMAAIOT YCTAHOBNEHUS NocTosaHHOro 3HadeHus pCl u 3anucoiBatoT
nokasaHus npubopa. lNocne oKoHYaHWA M3MepeHWs MoTeHuMana B aHanusMpyemon npobe
3NEeKTPOAbl OTMbIBAKOT AUCTUANMPOBaHHOW BogoM. OTMbIBKA 31EKTPOLOB NPOUCXOAUT AOCTa-
TOYHO ObICTPO NpU TPEXKpaTHOM 3aMeHe BoAbl. [locne atoro mpuctynatoT K usmepenuto pCl
cnegytouen Npoobsi.

Temneparypa aHanusupyemoi npobbl AomKHa ObiTb OAMHAKOBA C TeMMepaTypoi pacTBo-
POB MPU YCTaHOBNEHUW KaSIMOPOBKH.

BoiyucneHue pesynsmamo8 usmepeHuli

MaccoByto KoHueHTpauuio xnopuaoe C,, Mr/n paccuuTbiBaioT MO CefyoLmUM COOTHOLLEe-
HUAM:

pCl = —Ig[CI']; Coy = 107 monb/am’;
C, = 107.35,45.10° mr/am’ (1)

WK HaxodAaT m3 Tabnuubl N2 1; ans sHavenunn pCl B gnanasoHe 1—2 yesenuuuneaiot TabnnuHble
3Havenus B 10 pa3. Hanpumep, pCl paBHbiit 2,32 cooteetctayet 169,7 mr/om’, pCl, paBHbiii
1,32, — 1697 mr/om’.

Tabnmua 1
Mepecyét 3HayeHun pCl B KOHLEHTPALMIO MOHOB XJ10pa
pClI C,mr/n pCl C,mr/n pCl C,mr/n pClI 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 1411 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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lpodomkeHue
pClI C,mr/n pCl C,mr/n pCl C,mr/n pCl C,mr/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 17,4 2,86 48,9 3,24 20,4
2,1 275,2 2,49 14,7 2,87 47,8 3,25 19,9
2,12 268,9 2,50 12,1 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 71,6 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 2,1 69,1 3,09 28,8 3,47 12,0
2,34 162,0 2,72 67,5 3,10 28,2 3,48 1,7
2,35 158,3 2,73 66,0 3N 27,5 3,49 1,5
2,36 154,7 2,74 64,5 3,12 26,9 3,50 1,2
2,37 151,2 2,75 63,0 3,13 26,3
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Pe3ynemamei usamepeHul:

CopneprkaHue x10puAa-MOHOB B NMUTLEBOM BOAE

BoeiBo0bi:

Coenaiite 3ak/o4eHMe O COOTBETCTBMM MM HECOOTBETCTBUM 0OpPasL0B MUTbEBOW BOAbI
rOCTy.

KoumponsHeie Bonpocei:

1. KakoMl KauecTBeHHOM peaKuuen MOXKHO ONpeaenuTb NPUCYTCTBUE XNIOPUA-MOHOB B Boge?

2. lMouyemy nns onpeneneHvus XNOpUL-UOHOB B BOAE UCCNELyeMyio BOLY HYXXHO MOAKWC-
NATb a30THOW KMCNOTOM?

JlabopamopHeiii oneim Ne 5.
«06pa3zoBaHue coneii aMMoHusA»

Teopemuyeckas 4acme

AMMMAK M YKCyCHasa Kucnota — cnabble anektponuTbl. Mx pactBopbl NoutH He NpoBoaAT
anekTpuyeckuit Tok. OgHaKo Npu peakumn Mexxay HUMK 0BpasyeTcsa CUMIbHbIA 3M1IEKTPOUT:

CH;COOH + NH; = CH,COO™ + NH;

I'IoaTomy nocne cMmeweHunda OByX pacCTtBOpPOB 3TUX BeLLECTB 3JIEKTPOMPOBOAOHOCTb PE3KO
BO3pacTaeT.

[lpakmuyeckas yacme

Llens pabomel: 3KCnepMMeHTanbHO Nokasarb 06pa3oBaHWe MOHOB NPU PeakLMu aMMUaKa C
KMCNoTamu.

MepeyeHo damyukoB yugpoBol nabopamopuu: [ATYUK NEKTPONPOBOSHOCTH.

HononHumensHoe o6opydoBarue: ctakaHbl Ha 50 Ma — 2 WT.; NpoMbIBasiKa ¢ AUCTUANUPO-
BaHHOW BOOOM; CTakaH Aa ClMBa.

Mamepuaner u peakmuBei: dunbtpoBanbHasa 6ymara; pacteopbl NH; n CH;COOH
0,05 monb /n.

TexHuka 6e3onacHocmu:

Cobniogante cneumnanbHble npaevna pabotbl C pacTBOpaMy KUCIOT M npasuia pabotbl €
€[KO- Y CUJIbHOMAaXHYLLMMU BeLLLeCTBAMM.

Uncmpykuus Kk BeinonHeHuto:

1. B oguH cTakaH Hanevte 20—25 mn 0,05M pacteopa NH;, B apyroit — ctonbko e pac-
tBOopa CH3;COOH ToM ke KoHUueHTpauuu.

2. N3mepbTe UX 31€KTPONPOBOAHOCTL (He 3abblBas OMNOSIACKMBATL AATYMKM KaxKablk pas,
Korga ux nepeHocuTe U3 OQHOro pacteopa B Apyrom).

3. Tenepb cMeluaiTe 3TW pacTBOPbI U U3MEpPbLTE 3/IEKTPONPOBOAHOCTbL NMPOAYKTa peakLmu.

4. CpaBHuTe €€ C 3/1eKTPONPOBOAHOCTbIO peareHToB. [laHHble 3aHecuTe B Tabnuuy.

Pe3synbratbl MamepeHui

nNeKTPONpPoOBOAHOCTb PAaCTBOPOB

YKcycHas Kucnorta AMMuak Mocne cMewnBaHUA UCXO[HbIX
pacTteopoB

Boei180o0b1:
OtpasunTb NpUHAANEXHOCTb MCXOAHbIX BELLECTB U MPOAYyKTa peakuun K CUIbHbIM UK cna-
ObIM 3/1IEKTPOSIUTOM.
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KoHumponeHsie Bonpocesi:

1. Moyemy pacTBOpbl peareHToB NOYTU HEe NPOBOAAT NEKTPUYECKUIA TOK?

2. O 4éM roBopUT pesKoe yBesMYeHWe 3NEKTPOMPOBOAHOCTU NMPOAYKTOB MO CPABHEHUIO C
peareHTamMM? 3anuiunte MOHHYIO OpMY ypaBHEHUS peakuuu (yKCycHas Kucnota uMeeT dop-
myny CH;COOH, a auetar-non — CH;COQ").

3. 3adaHue 0ns pazBumus pyHKUUOHANLHOU 2pAMOMHOCMU

OuctunnupoBaHHas Boaa He NPOBOAMT 3NEKTPUYECKUM TOK. Ho ecnu octaButb gucTunnu-
POBaHHYI0 BOAY B OTKPbITOM COCyAe B 1abopaTtopumn XMMKUK, TO 31EKTPONPOBOAHOCTb BOAb! Oy-
aet ysenuuunearbca. Kak 310 MoxxHO 06bACHUTL?

JlabopamopHeiii oneim Ne 6.
«OkucnumenobHo-8occmaHoB8umensHeole peakyuu. M3yyeHue peakyuu
83aumoodeiicmBusa cynegpuma Hampus ¢ nepokcudom Bodopoda»

Teopemuyeckas 4acme

MprMepoM 3K30TEPMUYECKOW peaKLuu, NPOTEKAIOWEN B PACTBOPE, MOXET CIY>KUTb OKUC-
NIUTENIbHO-BOCCTAHOBMTE/IbHAA PEaKUMsA MeXay CynbMTOM HaTpua M NEePOKCUAOM BOAOPOAA.
MpopykTamu 3TOM peakummn ABnAOTCA cynbdar Hatpua M Boga. OcobeHHOCTbIO NpoTeKaHWs
peakuum ABNSEeTCA OTCYTCTBUE BHELLHUX MPU3HAKOB PeaKLum, 38 UCK/IIOYEHUEM BblaeNeHNs Te-
MA0Tbl U M3MeHeHneM pH.

anKmULIeCKGH 4acmeo

Llens pabomel: N3y4nTb OKUCIUTENBHO-BOCCTAHOBUTESIbHbBIE PeaKLMM, NpoTeKatoLLme B pac-
TBOpE C BblAE€NIEHUEM 3HEPrMU U u3mMmeHeHneMm pH.

lMepeyeHs damyukoB yugpoBol nabopamopuu: faTYMK TEMMNepPaTypbl NIATUHOBLIA U AaT-
ymk pH.

HononHumensHoe obopydoBaHue: ctakaH 50 Mn — 3 wT.; Wnartesb; CTEKNAHHAA NasoyKa.

Mamepuaner u peakmuBei: nepokcug, Bogopoaa 3%-Hbli HaCbILLEHHbIM pacTBOp CynbduTa
HaTpUs CBEXXENPUrOTOB/IEHHbIN.

TexHuka 6e3onacHocmu:

Cobniopaite Mepbl 6e3onacHOCTM Npu paboTe ¢ 31eKTpUYECKUMU NpUbopamu.

UHcmpykuus k npoBedeHuto:

1. MNpuroToBbTe HACbILWEHHbIN pacTBOp cynbduTta HaTpusA. B ctakaHuunk Hanente 10 mn Bo-
Ibl, B KOTOPOW pacTBopuTe TBEPAbIM CynbdUT HaTpus Maccor npumepHo 2—3 . Korpa cynb-
(1T HaTpuA nepecTaeT pacTBOPATLCA, CIeNTe COAEP)KMMOE NEPBOro CTakaHa BO BTOPOM CTa-
KaH, CTPEMSACb K TOMY, 4TOObl B HErO HE NMomnanu KpUcTtansbl Cynbduta HaTpus.

2. C nomolbio faTyMKa M3MepbTe TemrepaTtypy pacTBopa, a Npu NOMOLUM CTeKNSHHOro
anektpoga — pH pacteopa. Koraa 3Hauenuns pH ctabunusmpytotcs, 3admMKCUpymnTte gaHHble.

3. [Haruunk pH usenekute U3 pactsopa v NPoOMoKnTe AUCTUNIMPOBAHHON BOAOW.

4. B ctakaH Hanente 10 mn pactBopa nepokcuaa sogopoaa. Msmepste pH pacteopa.

5. Korga 3HaueHus pH ctabunuaunpytotcs, npunente B CTakaH pactBop CynbduTa HaTpus.
CopepknMoe cTakaHa cunbHO pasorpeaeTcs. M3ameHeHue Temneparypbl u pH 3adukcupyite
c nomoupto aatuynkos. Obpamume BHUMAHUE Ha OTCYTCTBUE BHELLHMX MPU3HAKOB peakuuu!

Pesynbrarbl usmepeHnuit /HabnogeHui

MapameTpbl Pacteop cynbduTta PactBop nepokcupa PactBop nocne
HaTpus BOAOpOAA CMelunBaHusA
Temnepatypa
pH
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Bei160o0bl:

YKazaTb NpU3HaKW NPOTEKAHMA XMMUYECKOW peakLuu.

KoumponsHeie Bonpocei:

1. 3adaHus 0ns nodzomoBku k T'NA, BI1P

1) 3anuwuTte MONeKynApHoe ypaBHEHWE peaKkuuW B3auMOAEUCTBUA CyNbduTa HaTpus C
nepokcuagom Bogopoaa. Kakoe BewecTtBo B peakumu BbINOJSIHAET POsib OKUC/IUTENSA, a KaKoe
ABnseTcA BocctaHoBUTenem? PacctaBbte KO3((ULMEHTbI B YPAaBHEHUWU peaKuuu, UCMOMb3ys
MeTOpA, 3/1IeKTPOHHOro HanaHca.

2) MNpu3HaKOM MpoTeKaHWUA peakuur Mexay CynbUTOM HATPUA M NEPOKCMAOM BOAOPOLA
ABnAeTcA:

a) M3MeHeHMe LBeTa pacTeBopa

6) BblaeneHue TeNIOTbI

B) BbiNageHue ocagka

r) BbigeneHue rasa

2. Kak foKasaTtb, 4TO NPOAYKTOM peaKkuuu aBnseTtcs cynbdar Hatpus?

Jla6opamopHoiii oneim Ne 7.
«HN3meneHue pH 8 xode okucnumenvHo-8occmaHoBumeneHoix peakyuil»

Teopemuyeckas 4acme

OKVICHVITeJ'IbHO-BOCCTaHOBMTeJ'IbeIe peakunun, nportekarwme B BOAHbIX pacTBopax, 4acCTto
conpoBoxXgarTcaA nsMeHeHneMm BOA4OPOAHOIO nokasarend, TaK KaK cpegn npoayKToB MOXKeT
6bITb KaK KHUCJ10Ta, TaK U LeJi10Yb:

2KMnO, + 3Na,S0; + H,0 = 2Mn0,! + 3Na,SO, + 2KOH
2KMnO, + 3MnSO,+ 2H,0 = 5Mn0,l + K,SO, + 2H,S0,

[lpakmuyeckas yacme

Llens pabomel: nokasartb, YTO NMPU OKUC/IUTENIBHO-BOCCTAHOBUTE/IbHBIX PEAKLMAX BO3MOXK-
HO 06pa3oBaHMeE KMCOTbI UK LLLENOUM.

lMepeyeHo damyuko8 yugpoBol nabopamopuu: patink pH.

HononHumensHoe obopydoBarue: 4 XUMUYECKUX CTakaHa Ha 50 mn; wrtatMe C nankomn u
MycTOM, MpOMbIBasKa C AUCTUNIMPOBAHHONM BOLOW; KpUCTANIM3aATOP.

Mamepuansi u peakmuBer: 40 mn 0,1 M pactBopa nepmadraHara kanvsa; 30 mn 0,1M pac-
TBOpa cynbcuta Hatpusa; 30 mn 0,1M pacTteopa cynbdata mapradua (l1).

TexHuka 6e3onacHocmu:

Cobniogatb Mepbl 6e30MacHOCTM Npu paboTe € 3NEeKTPUYECKUMU Nprubopamu.

HUncmpykuyus k BeinonHeHuto:

1. Ons npoBefieHUs NepBOM peakuun Hanente B OQMH CTakaH pacTBop Cynbduta HaTpus,
BO BTOPOM — pacTBOP NepMaHraHara Kanaus.

2. Morpysute parumk pH B pacteop cynbduTta Hatpus. Korga nokasaHus ctabunusmpytor-
cA, 3anuLumnTe 3HadeHue pH.

3. TwarenbHO NPOMOMTE AATYMK, OCOBEHHO €ro YyBCTBUTENbHbIN 3/1EMEHT, AUCTUINIUPO-
BaHHOW BOAOM M MOrpy3uTe B pacTBOP BTOPOro peareHTa — MnepMaHraHara Kaaus.

4. 3anuwuTte 3HaveHune pH nocne ctabunmsaummn nokasaHui npubopa.

5. He BbiHMMas patuvka us pacteopa, AobasbTe B CTakaH pacTeop cynbduTa Hatpus. Ha-
6nopanTte nsmeHeHue 3HadeHun pH. MNocne Toro kKak BennunHa pH nepecraHeT usmeHATbCA,
3anuwuTe eé 3HaveHue.

6. TwarenbHO NpoMoWTe AaTUMK.

7. AHanornyHo NoBTOPUTE U3MEPEHUA C pacTBopaMu cynbgarta mapraHua (ll) v nepmanra-
HaTa Kanus.

136 B conepxxanue




TOUYKA \fpocm

XUMuAa
Pesynbratbl UsmMepeHuit /HabnogeHui
pH nocne
Ha6niope-
Ne onbiTa Pacteop 1-ro peareHTa PacTtBop 2-ro peareHTa cMewuBa- s
HuA
®opmyna pH ®opmyna pH

1 KMnO, Na,SO3

2 KMnO, MnSO,
BbiB00bi:

YKa3atb BCe NPU3HAKM NPOTEKAHUS XUMUYECKUX PeaKLUM.

KoHTponbHble BONpocChI:

1. 3a0aHus 0n1a nodzomoBku k MNA, BI1P
1) Kakue npusHaku npoTekaHUsa XMMUYECKMX peakuuii Bbl Habnoganu?

1

-
2

3

—
4

Puc. 18. [Npr3HaKn XMMUYECKUX peaKLmi

2) YkaxkuTe HoMepa NpPobMpPOK, B KOTOPbIX NPOTEKANN PeaKLmun MeXay:
a) cynbUTOM HaTpPUS U NePMaHraHaTOM Kanus;

6) cynbcarom maprarua(ll) u nepmaHraHatom kanus.

2. 3anuwunTe ypaBHEHUS peaKLui, ecnu:
a) KMnO, BocctaHaenueaetcs go MnO,;

6) Na,SO; okucnserca go Na,SO,.

3. Kakoe BeLLeCTBO B peaKUuMAX BbINO/IHAET POJZib OKUC/IUTENA, a KaKUe ABNAKOTCA BOCCTA-

HoBUTENAMK?

4. Paccraebre KO3hULMEHTbI B ypaBHEHUAX PEAKLMM, UCMONb3Ys METOL 3/IEKTPOHHOrOo ba-

NnaHca.

JononHumenesHas uHgopmayus

Xomuenko I . ,CeBactbaHoBa K. N. OkucnutenbHo-BoccTaHOBUTENbHbIE peakumn. — M.:
MpoceelweHue, 1989. — 141 c.

JlabopamopHeiii oneim Ne 8.
«CpaBHumenbHaa xapakmepucmuka

BoccmaHoBumensHol cnocobHocmu MmemannoB8x»

Teopemuyeckas 4acme

XuMHueckne CBOMCTBA MeTaNIOB 0OYC/IOB/IEHbI [MaBHbIM 06pa3oM 1xX CnocobHOCTbIO OTAa-
BaTb 3/IEKTPOHbI, NPU 3TOM aTOMbl METaJI/IOB NPEBPALLAIOTCA B KAaTUOHbI:

Me — ne = Me™,

T. €. Me€Ta/l/lbl B XUMHUNYECKUX peaKUuUAX MNMpoABNAAIOT BOCCTaHOBUTEJIbHbIE CBOWCTBaA. Oﬂ.HaKO

BOCCTAHOBWTE/IbHbIE CBOMCTBA METaN/IoB pa3nnyaroTcA.

B conepxkaHnuve
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Ecnu B3ATb ABE NNACTUHKKM, HaNpPUMep, U3 LMHKA U Meau U ONyCTUTb UX B PacTBOP 3JIEKTPO-
NIUTa, TO MNONYYUTCA NMPOCTENLLMI rafibBaHUYECKUI neMeHT. Mexay MeTaninyecKuMm 3neKTpo-
[aMW BO3HWKHET Pa3HOCTb MOTEHLMANIOB, KOTOPYIO MOXHO U3MepPUTb C MOMOLLbIO BOBTMETpA.
Yem Gosnblue pa3HMLA B aKTUBHOCTW METas/IOB, TEM Bbllle 3HAYeHWe Pa3HOCTU MOTEHLMANOB.
LUMHK akTMBHEE MeaM, MO3TOMY OH Jierye OKUCNSETCS, OTAaBas 3/IeKTPOHbI U NpeBpaLLasch B
KaTWOoHbl Zn*": Zn — 2€ = Zn”", koTopble NepexoAsT B pacTBOP. INEKTPOa, Ha KOTOPOM MPOUC-
XOIMT OKWUCNIEHWE, Ha3blBAeTCA aHOJOM, B ra/lbBAHUYECKOM 3/IEMEHTE OH 3apPsXKEH OTpuLa-
TenbHO. Ha MeHOM KaTofe NpOUCXOAMT NPOLECC BOCCTAHOBNEHUS, HanpuMep:

2H,0 + 2e == H, + 20H

B naHHOM anemeHTe MefHAs NNACTUHKA 3apsiXKeHa MONOXKUTENBHO.

CpaBHeHWe 3/1eKTPOAHbIX MOTEHLMANIOB raJibBaHUYECKUX Map, COCTOSALLMX M3 PasfiuyHbIX
MeTasI/IoB, NMO3BOJIAET COCTaBMTb NOC/NEeA0BaTeIbHOCTb C YYETOM YMEHbLUEHWUA UX aKTUBHOCTH.
Takyto nocnepoBatenbHOCTb HA3bIBAIOT 3/IEKMPOXUMUYECKUM PSIOOM HanpsixeHul memasno8.

anKm u4eckKkasa 4acmeoe

Llens pabomel: CpaBHUTb aKTUBHOCTb BblAAHHbIX META/I/IOB HA OCHOBAHUW U3MEPEHUS MO-
TEHLMANOB rajibBAHUYECKMX Map.

lMepeyeHb damyukoB uugpoBol nabopamopuu: faTumK Hanpskenus (oo 2,5 B).

HononHumensHoe obopydoBaHue: xummuyeckuii ctakaHd Ha 100 mn.

Mamepuansl u peakmuBoi: UMHKOBasA, CBMHLOBAaA, MeaHas, XenesHas (CtanbHas), antoMu-
HWeBasA MNACTUHKM (BMECTO MIACTUHOK MOXHO MCMoJib3oBaTb (osbry MM npoeosioky); 1M
pacTBOP X/IOpUAA HaTpus.

TexHuka 6e3onacHocmu:

CoenvHeHUs CBUHLA U OPYrUX TAXKENbIX METa/lIoB — BbICOKOTOKCHYHbIE BELLECTBA, MpU
pabote c AaHHbIMK MeTannaMm HeobxoaMMo cobofaTb OCTOPOXKHOCTb, Noce paboTbl cneny-
€T TLWaTesIbHO BbIMbITb PYKW C MbISIOM.

HHcmpykuus k BeinosHeHuro:

1. MNopkntounTe KNEMMbl AATYMKA HAMPSXKEHUS K MEAHOM U LMHKOBOM NNACTUHKAM.

2. OnycTuTe NNacTMHKU B CTaKaH C PacTBOPOM XJIOPWUAA HAaTpUs TaK, YTOObI MAACTUHKK He
Kacanucb apyr apyra. Haunute peructpaumio gaHHbix. Korga nokasaHus gatuvka ctabununsu-
pytoTCs, 3anuiinTe 3HaYeHne pa3HOCTU NOTEHLMANIOB B TeTPaab.

3. lNoMeHsANTe NONAPHOCTb NOAK/IIOYEHWUA KNEMM JaTyuKa K naacTuHKaMm. Kak uamMmeHununch
NnoKasaHusa perucrparopa aaHHbix? MNouyemy?

4. AKKypaTHO M3B/IEKMTE MNACTUHbI M3 PacTBOPa, OTCOEAMHUTE MX OT AAaTyMKa, a 3aTem
aHAJIOrMYHO UCCNENYMTE CNeayioLLyio napy MeTassios.

5. Pesynbrarbl 3aHecute B Tabnuuy.

PesynbTatbl usmepeHui

B kakom HanpaBneHuu

Pa3HocTb BbiBop, 06 oTHOCHUTE Nb-
Ne Uccnepye- nepeMeLLalTCca 3eK- o
NOTEHLUUANOB, . HOW aKTUBHOCTMU UCCNe-
onbiTa Mble MeTasbl TPOHbI BO BHELUHEN
mB AyeMbIX MeTasIIoB

uenun?
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BoiBo0bi:

YKazarb caMblii aKTUBHbIM MeTasi U MeTasll C HAMMEeHbLUEW aKTUBHOCTbIO.

KoumponsHeie Bonpocei:

1. Mexay Kakumu MeTannamu HabnogaeTcs MakCMMasibHas PasHOCTb NOTeHLManos?

2. KakoW 13 uccnepyemMbix METaNINIOB CaMbli aKTUBHbIN, @ KAKOWM — HauMeHee aKTUBHbIN?

3. Ha ocHoBaHWM faHHbIX Tabnmubl pacnosioXKuTe Uccneayemble MeTasnsibl B pag no ybbisa-
HWUIO aKTUBHOCTW, CPABHWUTE MOJTyYEeHHblE Pe3ynbTaTbl C 3IEKTPOXMMUYECKUM PAAOM HanpsKe-
HWM MEeTaNNoB.

4. 3adaHue 0na pazBumus pYHKUUOHANBHOU 2PAMOMHOCMU.

Ha mMegHbix M GPOH30BbIX M3OENMAX YACTO MNOSBNSAETCA 3€/1€eHOBATO-KOPUYHEBbLIN HANET,
MMeHyeMbli «natuHax. MNatuHa (Mtan. pating) npeacrasnseT cobon NOABAAIOLMICA CO Bpeme-
HEM C/IOM OKCMAHO-KapbOoHATHOW MNEHKKU HA MOBEPXHOCTU Meau u eé crinasos. Cchopmynupyn-
Te runotesy, 06bACHSAIOLLYIO C XMMUYECKOW TOYKU 3PEHUSA MPUUUHY NOABIEHUS NaTUHbI.

AemoHcmpayuoHHbIl oneim Ne 2,
«HN3yyeHue BnuaHusa paznuyHeix pakmopoB Ha cKo-
pocme peakyuu»

TeopemuquKaﬂ 4yacme

CywiecTBytoT pasHble Moaudukaumm npubopa ans usyde-
HUA XMMUYECKUX peakuui. B ofHOM KOHCTpYKUMK ponb peak-
TOpa BbiNonHAeT obblyHas Npobupka, B apyroi, 6onee cospe-
MeHHOW, — cocyg JlaHponbra.

OpHako TexHWKa OEeMOHCTpauMM 3KCMepUMeHTa OCTaETcs
opvHakoBoW. MeHsieTcs NLb NOPSAOK CMELLMBAHMA pearupy-
lowmx Bewects. CHavyana B NpoBUPKy-peaktop 3asvMBaeTtcs
pPacTBOpP KWUC/IOTbl, @ B HEro NnomeLLaeTcs TBEpAOE BELLECTBO
(umHK, Mpamop).

[lpakmuyeckas 4acme

Puc. 19. Mpubop
A5 onpeneneHnsi CKOPoCTH
XUMUYECKUX peaKLmit

Lleno pabomer. U3y4nTb BAMSAHWE Pa3UYHbIX (HAKTOPOB Ha
CKOPOCTb XMMUYECKOMN peaKLmu.

MepeyeHs OamyukoB uugpoBol nabopamopuu: [ATYMK
TemMneparypbl NIaTUHOBBIN.

HononHumensHoe 060pydoBaHue: Nprbop ANA U3YYEHUS CKOPOCTU XMMUYECKUX PEAKLIUI;
3NEeKTpUYecKas NIMTKa; CTakaH xuMuyeckni Ha 250 mn; wnartenb; KpUcTanausatop Ans npo-
MbiBaHMA cocynos JlaHgonsta; npobupku MX-21 (3 wr.).

Mamepuaner u peakmuBuoi: consiHas kucnota (4%-Hbi); conaHas kucnota (10%-Hbii); Ky-
COYKM Mpamopa; NOPOLLOK MpaMopa; YKcycHas kucnota (6%-Hbli); UMHK; NepoKcua Boaopoaa
(3%-Hbii1); anokeua maprarua (1V).

TexHuka 6e3onacHocmu:

Cobnogatb npasuna paboTbl C KUCIOTAMU U HarpeBaTtesibHbIMKU 3/1EKTPUHECKUMU Npubo-
pamu.

HHcmpykuus k BeinonHeHuro:

OnbiT 1

BnusHue npupoabl pearmpyoLmx BELWECTB Ha CKOPOCTb XMMUYECKOM peakuuu

B omHo koneHo cocypa JlaHponbta Hanente 3 mMan 1 M pacTBop YKCYCHOW KWCNOTbI
(~6%-HbIl pacTBOp), B ApPYroe KoneHo nomectute 2—3 rpaHynbl uuHKa. Bo BTopoit cocya JlaH-
ponbta Haneite 3 mn 1 M conaHom kucnotbl (~4%-Hbil), B Apyroe KoneHo — 2—3 rpaHynbl
unHKa. MpucoeamHute cocyabl JlaHaonbTa K MAHOMETPUYECKUM TpyOKaMm.
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O6pamume BHumaHue! OnHOoBpPeMeHHO nepenenTe KUCNOTbI B cocyaax JlaHaonsTa K rpaHy-
nam uuHka. CpaBHUTe YPOBHM XKMAKOCTU B MaHOMETPUYECKUX TPyOKax.
Yyalumecs aenaioT BbIBOA, O Pa3HOM CKOPOCTU XMMUYECKUX PeaKLMi.

OnbiT 2
BnusHue KoHUEHTpauum pearnpyloLmx BELLECTB HA CKOPOCTb XMMUYECKOW peaKLmm

B oanHo koneHo cocyna JlaHponsta Hanente 3 M 4%-HoOM CONAHON KUCOTbI, B APYroe KO-
neHo nomectute 2—3 rpaHynbl uMHKa. Bo BTopon cocyn Jlanponbra Haneite 3 mn 10%-Hom
CONSIHOM KUCNOTbI, B Apyroe KoneHo — 2—3 rpaHynbl uMHKa. MNpucoeaunHute cocyabl JlaH-
[0/IbTa K MAHOMETPUYECKUM TpybKam.

O6pamume BHumaHue! OoHoBpEMEHHO nepenenTe KUCNOTbl B cocyaax JlaHaonsTa K rpaHy-
nam umHka. CpaBHWUTE YPOBHM KMAKOCTM B MAHOMETPUYECKUX TPpyOKax.

Yuawmecs genaioT BbIBOL O pa3HOM CKOPOCTU XMMUYECKUX peaKUMK.

OnbiT 3
BnusHue Temneparypbl pearvpytoLmx BeLecTs Ha CKOPOCTb XMMUYECKOM peakLumm

B oaHo koneHo cocyna Jlangonsta Hanente 3 M 10 % consiHOM KUCNOTbI, B APYroe KOeHo
nomectute 2—3 rpaHy”nbl unHKa. Bo BTopoit cocyn Jlangonsta Haneite 3 mn 10%-How cons-
HOW KMCNOTbI, HarpeTok Ha BoasHoun 6aHe go 50 °C, B gpyroe kKoneHo — 2—3 rpaHybl LUWH-
Ka. MpucoeanHute cocyabl JlaHaonsTa K MAHOMETPUYECKUM TPYOKaMm.

O6pamume BHumaHue! OnHoBpPEMeHHO nepenenTe KUCNOTbl B cocyaax JlaHaonsTa K rpaHy-
nam umHka. CpaBHUTE YPOBHU XXMAKOCTU B MaHOMETPUYECKUX TPpyOKax.

Yyaiwmecs genatoT BbIBOA, O Pa3HOM CKOPOCTU XMMUYECKUX PeaKLui.

OnbiT N2 4
BnnaHWe NnoBepXHOCTU COMPUKOCHOBEHUS pearvpyowmnx BeLLecTs
Ha CKOPOCTb XMMUYECKOWN peaKkLumm

B oaHo koneHo cocyna JlaHgonsta Hanete 3 Mn 4%-HOW CONAHOM KUCNOTbI, B APYroe Ko-
neHo nomectute 1 mpamopa, B3ATOro B BUae Kycouka. Bo BTopoi cocyn Jlangoonsta Haneunte
3 mn 4%-HoM consaHOM KWUC/OThbI, B Apyroe KoneHo — 1 r nopowka mpamopa. [MpucoeanHute
cocyapl JlaHaonbTa K MAHOMETPUYECKHUM TpyOKaM.

O6pamume BHumaHue! OgHoBpeMeHHO nepeneiTe KUCNOTHI B cocyaax JlaHgonbta K mpa-
Mopy uMHKa. CpaBHWUTE YPOBHM KMAKOCTM B MAHOMETPUYECKUX TPpyOKax.

Yyawuecs genatoT BbIBOA, O Pa3HOM CKOPOCTU XMMUYECKUX PeaKLUi.

OnbIT 5
BnusHue katanmsaropa Ha CKOPOCTb XMMUYECKOM peakLumu

B crakaH c Bogow, Harpeton go 50 °C, nomectute 2 feMOHCTPaLMOHHbIE MPOBUPKK C 2 MA
3% -Horo pacTBopa nepokcuaa sogoposa. BoigepxmsaoT npobupku B Boge oKono 2 MuH. Us-
B/IEKMTE NPOBUPKK U3 BOAAHON BaHM M NPOAEMOHCTPUPYITE yYaLLMMCS pe3ynbTaT — Ha CTeH-
Kax NpoBGUPKM NOABUAMCH Ny3blpbKK rasa Kuciopoga. B oaHy 13 npobupok BHeCUTe Ha KOHUYM-
Ke wnatensa auokcug mapradua (IV). HabnopaoT aHepruyHoe BbiaeneHue Kucaopoaa.

KoumponsHeie Bonpocei:

1. OT Kaknx hakTOpPOB 3aBUCUT CKOPOCTb XMMUYECKOW peakummn?

2. lMouyemy paznoxkeHuWe NepokcMia BOAOPOAA B MPUCYTCTBMM AMokcupaa MapraHua (1V)
CHavana uageT oyeHb BbICTPO, a 3aTeM 3ameanserca?

3. 3adaHus ona pazBumus pyHKYUOHAIbHOU 2pPAMOMHOCMU

B Tpu ognHakoBble NPOBUPKK YYEHUKM HANWMAK NO 5 M pacTBopa COMAHOM KUC/IOTbl OAM-
HAaKOBOW KOHUeHTpauun. B nepeylo nNpobMpKY MONOXKWUAM CTPYXKKWU >Kenesa, BO BTO-
PYIO — CTPY)KKM LMHKA, B TPETbIO — CTPY)KKM HEM3BECTHOrO CBET/IONO ApKO bnectawero me-
tanna. Hanbonee nHTeHCHBHO BbiaesneHWe rasa Habnopanu B TpeTbel NPpodUpKe C HEM3BECT-
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HbIM MeTasioMm. Bo BTOpon npobupke C LUMHKOM WMHTEHCMBHOCTb BblAefieHWs rasa Obina
MeHblle, 4yeM B TpeTbei. B nepeoi NnpobupKe C >Kene3oM MHTEHCMBHOCTb BblaeneHns rasa Obl-
Jla HAaUMEHbLUEN.

a) JencTene Kakoro akTopa, BIMAIOLLErNO HA CKOPOCTb peakuuu, Habnoganum ydawmecs?

6) KakoW meTann Mor HaxoaMTbCs B TpeTbeW Npobupke? 3anuinte Ha3BaHWe MeTanna.

4. Ha rpacdwvke npefcraBneHa 3aBUCMMOCTb KOHLEHTPALMU UCXOAHbIX BELLECTB U MPOayK-
TOB peaKkLM1 OT BpeMEHU NPOTEKAHUA pPeaKkumu:

°f

t

Puc. 20. Ipah1K 3aBUCMMOCTH KOHLIEHTPALMKN UCXOAHbIX BELLECTB
¥ NMPOLYKTOB peaKLunu OT BPEMEHW NMPOTEKAHWSA PeaKLmm

Onpepenute, Kakaa KpuBas ONUCbIBAeT U3MEHEHWE KOHLEHTPALMKU UCXOAHbIX BelLecTs, a
Kakas — MpOAYKTOB peaKLuu.
LHononHumeneHasa uHpopmayus

JleeHcoH WN. A. Xumnyeckune peakumu: Tennosoi 3acdekT, paBHoBecue, ckopoctb. — M.:
000 «Usparenbcteo Actpens, 2002. —192 c.

HemoncmpayuoHHell onerm Ne 3.
«Hememannel. lanozeneol. U3yyeHue ¢usuyeckux u xumuyeckux cBolicm8 xnopa»

TeopemuquKaﬂ 4yacme

[ns nonyyeHus xnopa us consaHOM KUCIOTbl B 1TabopaTtopum UCMOb3ytoT pas-
NINYHbIE OKUC/IUTENN — MEepMaHraHat Kanvs, AMOKCUL MapraHua, AMxpomar Ka-
nusa. Peakuus mexay CONSHOW KUC/JIOTOM M MepMaHraHatom Kanuvs UAET npu
0bbl4HOW Temnepartype, Npy NIEFKOM HarpeBaHUu C CONAHOW KMCIOTOM B3auMO-
LEenCTByeT AMOKCUMA MapraHua. bonee cunbHoro HarpesaHus Tpebyer peakums
AMxpomara Kanus c consiHou kucnotol. MNocnegHssa peakuusa ynobHa Tem, yto
6e3 HarpeBaHWs OHa He WAET W BblaeneHuwe xnopa npekpawaercsa. CkopocTb
MPOTEKAHWUA peakLuui C NPUMEHEHWEM MEPBbIX ABYX OKUCIUTENEN perynnpyertcs
nopjayen consiHou Kucnotbl. [lonyyeHne xnopa npoBoaAT B annapare ANns npo-
BeAeHUA xumuyecknx peakumn (AMNXP).

MpumeHeHne npubopa AMXP no3eonser No3HaKOMWUTL yyalmUxcs € hu3n-
YECKUMU U XMMUYECKMMWU CBOMCTBaMM XJlopa — LBETOM, arperatHbiM COCTOSI-
HUEM, CMOCOBHOCTbIO ObOecLBeyMBaTb OpraHUYecKUe KpacuTes, BbITECHATb
MeHee aKTUBHbIE rasioreHbl U3 UX COMEN, OKUCIATb HEKOTOPbIE HeOpraHU4yecKue
coeauHeHus Ao 6onee BbICOKMX CTEMEHeW OKUCNEeHUS. YpaBHEHUS mpoTeKato-
LLMX peaKLni:

Puc. 21. Annapar gns npoBeaeH1sa XMMHUYECKUX peaKkLuuit
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K,Cr,0; + 14HCI = 2KCI + 2CrCl; + 3CI,T + 7H,0
2KBr + Cl, = 2KCl + Br,
2Kl + Cl, = 2KCI + 1,
2FeCl, + Cl, = 2FeCl;
lpakmuyeckas yacme

Llens pabomer: usydeHne pU3NYECKUX U XMMUYECKMX CBOWCTB XJiopa.

HononHumensHoe o6opydoBaHue: AMNXP; cnupToBKa MM 3NEKTPUYECKAs MIMTKA; LWITATUB;
BOPOHKa.

Mamepuansi u peakmuBei: consiHasa KMcnota (KOHU.), AMXpoMaT Kanus, pacteop bpomuaa
kanusa (2%), pactsop noauaa kanus (2%), pacteop nakMmyca unu gpyroro kpacurens (dykcu-
Ha), pacteop xnopuaa xenesa (Il), KpaxmanbHbiit KnencTep; akTMBUPOBaHHBIN Yrosnb; 5%-Hbli
pacTBop cynbcuTa HaTpUS.

TexHuka 6esonacHocmu:

Cobniogaite Mepbl 6e30MacHOCTM Npu paboTe C KOHLEHTPUPOBAHHBIMKU KUC/IOTaMK U A40-
BUTbIMU rasamu.

O6pamume BHumarue! [lemoHTaxx npubopa ocywiecTeaaoT nog taron. [nsa storo yepes
[ennTeNbHYI0 BOPOHKY B Konby HanueatoT okono 100 mn 5%-Horo pacteopa cynbduta HaTpus.
Yepes yac CHUMAIOT NOMIOTUTESIbHbIE CKAISIHKK, UX COAEPXKMMOE CiMBatoT B 6aHKy Ans otpabo-
TaHHbIX pacTBOPOB. B 3Ty ke BaHKy ciMBaloT cogepkmumoe Konbbl. [pombiBatoT cocyabl BOAOM
1 BbICYLLMBAIOT.

HHcmpykuus k BeinosHeHuro:

1. B konby-peaktop nomectute 6—7 r guxpomara Kaniusi, B BOPOHKY NpuseinTe KOHLEH-
TPUPOBaHHYIO COMAHYIO KUCoTy ob6bémom 10 mn.

2. [Nepebiit NOMMOTUTENbHBIM COCYA 3aNO/IHUTE PACTBOPOM KPacUTeNs, HanpruMep TakMyCOM.

3. Bo Bropoi cocyn Hanemte 5%-Hbiit pacteop 6pomuaa kanus, B Tpetnin — 2%-Hblii pac-
TBOp MoaMaa Kanusa u nobasbTe Kanilo oyeHb pa3baBfieHHOro KpaxMasnbHOro Kieucrepa.
B ueTBEpTbIM NOrNOTUTENBHBIM Ccocyn pacTBop xaopuaa xxenesa (ll), nonyyeHHbI pacTBOpeHU-
em nopouwka xenesa B 10% conaHoit kucnote. MaTtbiii M WeCTON cocyabl 3anosHUTe COOTBET-
cTBeHHO 5%-HbIM PacTBOPOM LLENOYM U aKTUBUPOBAHHBIM YINEM.

4. B konby npuneiTe CONAHYIO KUC/IOTY M HarpemTe CMecb Ha 3/1eKTPUYECKON NIUTKeE.

5. O6pamume BHumaHue Ha uBeT BbigenstoLLerocsa xaopa. [NocreneHHo Konba 3anonHseT-
CS XJIOPOM U B MOIMOTUTESNIbHBIX CK/ISIHKax NMpoucxXoamuT obecusedrBaHme pacTBopa Kpacurens,
MOsB/IEHWE XENTOW OKPACKMU B pacTBope OpoMuAa Kanus — MPOUCXOAMUT BblaeneHue bpoma.
PacTtBop nogunaa Kanusa npuobpeTaeTt CUHIO OKPACKY, a YyTb 3e/eHOBaTbI pacTBop X/Jopuaa
xenesa () craHoBMTbCA XENTbIM, BCneacTeme obpasosaHusa xnopuaa kenesa (l11).

6. Obpamume BHumaHue! MNMocne HabnogeHuns uenecoobpasHoO CpaBHUTb UCXOAHbIE pac-
TBOPbI pearupyloLLmMx BEWECTB U pe3ynbTathl peakumn. Ha ocHoee HabnogeHUt y4eHUKK CO-
CTaBNAOT YPaBHEHWUS peaKLui.

Pesynbratbl HabnogeHum

Pearupyrowue Bewecrea

PacTeop KBr KiI FeCl,
nakmyca

LieeT ncxogHoro pactesopa

LI,BeT pacTBOpa nocne B3a-
MMOﬂ,EﬁCTBMﬂ C Xnopom

YpaBHeHUs peakuuit
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BoiBo0bi:

YKkazarb hm3nyeckme U XMMrMyeckue CBOMCTBA X/10pa, ero akTMBHOCTb.

KoumponsHeie Bonpocei:

1. MoxHO M Ucnonb3oBaTh ANA NOMOLWEHMA XJI0pa aKTUBUPOBAHHBIN Yrosb?

2. Kakue onbITbl NOKa3bIBAIOT Pa3/IMyHYIO aKTUBHOCTb rasioreHoB?

3. 3adaHue Ha pazBumue ¢pYHKUUOHANIbHOU 2PAMOMHOCMU

C naBHUx BpeMEH ansa oTbenmBaHMA TKaHEW MCMOJb30BaIu MPOAYKT B3aMMOAEMCTBUA X/10-
pa Co LLeNoYblo — FUMOXJIOPUT HaTpusA. Ha YEM OCHOBaHO NMpUMMeEHEeHWe 3TOro BelLecTsa Ans
otbenveaHna? B Kakoi NOMOTUTENIbLHOW CKIAAHKE MOXeT 0bpa3oBarbcs AaHHOE BelecTBo?

4. 3adaHue 0na nodzomoBku k TMA, BITP

3anuwute ypaBHeHWe peakuuu B3auMOLENCTBUS AUXpoMaTa Kass C COJIAHOM KUCOTOW.
YKaxkute okucnuTesnb U BoccTaHoBUTeNb. PacctaBbre ko3hdULMEHTbI B ypaBHEHUWU peakLun C
MOMOLLbIO MeToAa 3NEKTPOHHOro HanaHca.

LononHumenoHasa uHpopmayus

lpocce 3., BaiicmanTtens X. Xumusa ana nob6osHatenbHbix. OCHOBbI XMUMWUK U 3aHUMaTESb-
Hble onbiTbl. [[P. 1974.- Mep. c Hem. — J1.: Xumusa, 1979. — 392 c.

Haszaposa T.C., pabeuxuin A.A., Jlasposa B. H. Xumuyeckuit akcnepumeHT B LLIKONE. —
M.: MNMpoceewwenune, 1987. — 240 c.

HemoHcmpayuoHHell oneim N 4.
«Hememannel. U3yyeHue cBoiicmB cepHucmoz0 2a3za u cepHucmou Kucsomel»

Teopemuyeckas 4acme

CepHucTbIN ra3s B n1abopatopumn MOXKHO MOJYyYMTb NPU B3aUMOLEWCTBUM CUJIbHBIX KUCIOT C
CyNbUTOM HATpUA MM Kanusa. YoobHo nposoauTb onbiT B npubope AMXP. Ha nposeaeHue
onblTa 3aTpa4yMBaETCA HEMHOIO BPEMEHHM, YTO NO3BOAET BOSbLUYIO YacTb YPOKa NOCBATUTL 06-
CY)KAEHWIO Pe3ynbTaToB 3KCNEePUMEHTa, 3an1cKu HabMOAEHUIA U YPABHEHUI peaKLmi.

anKmU"IeCKGH 4yacme

Llens pabomel: U3y4nTb CBOMCTBA CEPHUCTOrO rasa U CEPHUCTON KUCOTbI.

JononHumensHoe o6opydoBarue: ANXP; cnnpToBKa MM 3N1EKTPUYECKAs MIUTKA.

Mamepuansr u peakmuBel: cynbUT HATPUS; cepHas KUcoTa (KOHL.); pacTBOp NlakMyca;
1%-HbIlt pacTBOp rMApPOKCHMAA HaTpus; pacTeop eHondTaneunHa; 5%-Hbiit pactsop kapboHata
HaTpus, pa3basneHHblt pacTeop uopa (kéntoro ugeta); 10%-Hbiit pacTBOp rMapokcMaa Ha-
TpU1A; aKTUBMPOBAHHbBIN Yrosb.

TexHuka 6e3onacHocmu:

1. Cobnogatb Mepbl 6e3onacHocT npu paboTe C KOHLEHTPUPOBAHHLIMU KUC/IOTaMU U
ALOBUTbIMU Fra3amu.

2. [OemoHTax npubopa ocyLiecTBnAT nog taror. [lnsa 3toro yepes AenutenbHy0 BOPOH-
Ky B Konby Hanusatot okono 100 mn 10%-Horo pacteopa rugpokcuaa Hatpus. Yepes yac cHu-
MatoT MOMOTUTESIbHbIE CKMISIHKW, UX COAEPXKMMOE C/IMBAIOT B BaHKy Ans oTpaboTaHHbIX pac-
TBOPOB. B 3Ty Xe 6aHKy cimBatoT cogepykumoe Konbebl. MpoMbiBaloT cocyabl BOLOM M BbICYLIN-
BaloOT.

HHcmpykuus k BeinonHeHuro:

1. B konby-peakrtop nomectute 10 r TBEépaoro cynbduta HaTpus. Haneite B genutensHyto
BOPOHKY KOHLEHTPMPOBaHHOW cepHOM Kucnotbl (npumepHo 10 M) u BCTaBbTe BOPOHKY B 60-
KOBOE ropsio Kosnbbl.

2. [NepBblii NOMMOTUTENbHbBIN COCYZA 3aMnoJIHUTE PAacTBOPOM (hMONETOBOrO JlAaKMyCa.

3. Bropo# nornotutensHbiit cocyn 3anonHute 1%-HbiM pacTBOPOM rMAPOKCMAA HATPUA C
nobaeneHveM Kanau pacteopa deHondranemHa.
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4. B tpetuit cocyn Hanente 5%-Hbiit pacTeop KapboHata HaTpus, B YETBEPTbIM — Cnabbiit
pacTeop vMoga unv GpoMHyto Boay.

5. B gBa nocnegHux nornotutensHeix cocyaa nomectute 10%-Hbit pacTBop ruapokcuaa
HaTPWA Y aKTUBUPOBAHHbIN Yro/ib A1 NOMOLWEHUS U3bbITKa CEPHUCTOrO rasa.

6. MNpuneiite M3 gennTeNbHON BOPOHKKU B KONOY CEPHYHO KUCIOTY M OCTOPOXKHO Harpemnte
Konby. Heobxoanmo, 4tobbl TOK CEPHUCTOrO rasa He 6bin CIMLLKOM CU/bHBIM.

1. Obpamume BHuMaHue Ha OTCYTCTBME LiBETa rasa. Yuawuecsa HabniogatoT 3a U3MeHeHUs-
MW, NPOUCXOAALLMMHU B MOMNOTUTENBHBIX CKNsSIHKaX. PacTBop nakmyca cTaHOBUTBCSA KpacHbIM —
obpa3zyeTtcs cepHUCTas KUCIOTa:

Hzo + SOz = H2$O3

8. ManuHoBas okpacka deHondTanenHa B pacTBOpe LULEOYM MOCTENEHHO MCYe3aeT, 0b-
pasyeTcs KUcnas Conb:

NaOH + SO, = NaHSO;

9. Ha cTteHkax TpeTbero nornoTUTeNbHOrO cocyaa obpasytotcs ny3sbipbku rasa. CepHucras
KWCNoTa BbiTeCHAET 6osiee cnabyto yronbHy KUCNOTY:

Na,CO; + SO, = Na,S0; + CO,T

10. Okpacka vogHow Boapl obecupeunBaetcs. Mon OKMCASET CEPHUCTLIM ra3 A0 CepHOWM
KUCNOTbI:

l, + 2H,0 + SO, = H,S0, + 2HI

Pesynbratbl HabnogeHum

Pearupyrowmue Beujectea

Pacteop NaOH + de-

+
NakKMycCa HOJ'ICbTaJ'IeVIH N62CO3 |2 Hzo

LieeT ncxogHoro pactesopa

U,BET pacTBOpa nocne B3auv-
MO,EI,GIZCTBVIH C CePHUCTbIM ra-
30M

YpaBHeHUs peakumi

BobiBo0bi:

YKasaTb CBOMCTBA CEPHUCTOrO rasa (pusnyeckne u xuMmMyeckue).

KoumponsHeie Bonpocei:

1. lNMepeuncnure hmsnyeckme CBOMCTBA CEPHUCTOrO rasa (LBeT, NIOTHOCTb, PACTBOPUMOCTb
B BOZeE).

2. K KaknM oKcuaam OTHOCUMTCS CEPHUCTBIN ras?

3. Kakoi npoayKT peakuumn obpasyercs npu pacTBOPeHWM cepHUcToro rasa B soge? Kak
3TO MOXXHO [lOKa3aTb 3KCNepPUMEHTaIbHO?

4. CpaBHuTe CUNy YrofibHOM U CEPHUCTOM KUCnoTbl. Ha ocHoBaHMe Kakux HabnogeHuit Bbl
caenanu Takou BbiBopg,?

5. 3adanus ons nodzomoBku k MMA, BI1P

1) NMpu cobupaHmKn razoe “cnosb3yoT Npubopbl, NpeacTaBneHHble Ha pucyHke. C nomo-
LLbIO KAKOro U3 yKasaHHbIX npubopos uenecoobpasHo cobupatb cepHucTbin raz? ObocHymTe
CBOW OTBET, UICXOASA U3 CBOWCTB AAHHOrO rasa.
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S—— (F

Puc. 22. MNpunbopsl ans cobupaHus rasos

2) 3anuwunTe ypaBHeHWe peaKkuuMu B3aMMOLEWCTBUSA CEPHUCTOrO rasa C pacTBOpPoOM voa.
YKaxknte oKucnuTesnb M BOCCTaHOBUTENb. PacctaBbre KOahULUMEHTbI B YPaBHEHWUM peakuuu
C NOMOLLBIO MeToAAa 3/1EKTPOHHOro HanaHca.

LlononHumenesHas uHopmayus

Hasaposa T.C., lpabeuxuit A.A., Jlasposa B. H. XuMuueckuit akcnepumeHT B WKONE., —
M.: MNMpoceewenne, 1987. — 240 c.

JlabopamopHoiii oneim Ne 9.
«0cHoBHble cBolicmBa ammuaka»

Teopemuyeckas 4acme

Monekyna amMmmuaka MMeeT HenodenEHHY Mapy 3/IeKTPOHOB, KOTOpas MOXET BbICTynarb
KaK JOoHOop, 06pasys LOHOPHO-aKLENTOPHYIO CBA3b. B yacTHOCTH, TaKylo CBA3b OHAa MOXKET 06-
pa3oBatb ¢ MoHOM H, KoTopbIit MoneKyna aMMuaka MOXeT OTTArMBaTb Y BOAbI:

NH; + H,0 = NH," + OH"

B pesynbrarte BOAHbIM pacTBOp aMMMaKa UMeeT OCHOBHYIO cpeay. B a1y peakuuio Bctynaet
NUWb HebonbllasA YacTb MONEKYN aMMUaKa — MPUMEPHO 4YeTbipe M3 Toicaun B 1M pactsopa.
MoatoMy aMmuak — cnaboe ocHoBaHwe.

[lpakmuyeckas 4acme

Llens pabomel: 3KkCnepuMMeHTanbHO AOKas3aTb, YTO aMMMaKk — criaboe ocHoBaHMe.

lepeyeHb damyukoB uugpoBol nabopamopuu: AATYMKU 3IEKTPONPOBOAHOCTU 1 pH.

JononHumensHoe obopydoBaHue: aBa XMMUYECKMX CTakaHa (25 mn); npoMbiBanka c guc-
TUNIMPOBAHHOM BOAOW; CTaKaH ANa CAMBa.

Mamepuansi u peakmuBei: 1M pacteopbl NH; u NaOH, dunsrposansHas bymara.

TexHuka 6e3onacHocmu:

Cobniogante cneumnasnbHble npaevna paboTtbl CO LWEenoYamMu U MX pacTBopaMu M npasuna
paboTbl C eAKO- U CUSIbHOMAXHYLLMMM BELLECTBAMM.

UHcmpykuus Kk B6inosHEHUIO:

6. B oguH ctakaH Hanewte 20—25 mn 1M pactBopa ammuaka, B Apyrom — CTonbKo xe 1M
pacTBopa rMapoKcuaa Hatpus.

6. N3amepbre mMx anekTponpoeogHocTb M pH (He 3abbiBas ononackueatb AATYMKK KaxKabli
pas, Korga ux nepeHocuTe U3 OQHOro pacTeopa B ApYyrom).

7. OaHHble 3aHecuTe B Tabnuuy.

Pesynbtatbl UamepeHuit

PactBopbI pH pactBopa neKTPONpoBOAHOCTb pacTBOpa

AmMMMak

lMapokcug Hatpus
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Bei160o0bl:

OTpasuTb BO3MOXXHOCTb OMNpeaeneHns CUMbl 3NEKTPONUTa NyTéM usMepeHus pH pacteopa
M 3N1EKTPONPOBOAHOCTH.

KonmponeHsie Bonpocesi:

1. Y10 MOXXHO CKasaTb O KMC/IOTHO-OCHOBHbIX CBOMCTBAX aMMMaKa Ha OCHOBE 3HayeHus
pH B ero pacteope?

2. Cpaenute cuny pactsopoB NaOH v NH; kak 3nekTponnMToB, OCHOBbIBaACh Ha 3HAYEHUU
pH B ux pacteopax.

3. 3a0aHus 0na nodzomoBku k MMA, BI1P

Pacteopbl Tpéx Bewects (1%) nposepunu Ha 3NeKTPONPOBOAHOCTb M MONYYUIU CReayto-
LMe pesynbratbl:

Puc. 23. MNpunbopbl ANns UsMepeHus 3M1eKTPONPOBOAHOCTU BELLECTB

Kakue BeluecTBa UCMbITbIBaNM Ha 3/1€KTPONPOBOAHOCTL?
1) cynbdart HaTpusa, X0pUA, Kanus, a3oTHas Kucaorta

2) 3TWUNOBbLIN CNUPT, KEPOCUH, MIOKO3a

3) kapboHaTt Kanus, aMMMak, rMuLepuH

4) cepHas KMcnoTa, rMapPoOKCUA HaTpus, cynbdua Kanus

JlabopamopHoiii oneim Ne 10.
«OnpedeneHue ammuayHol cenumpsl u Mo4eBuHol»

TeopemuquKaﬂ 4yacmeo

[aHHyto paboTy MOXHO NMPOBECTH NPU U3yYeHUU MUHEpasbHbIX YaobpeHuit. Npeobnagpato-
Lan 4yacTb MUHepasbHbIX yaobpeHui ssnstoTcsa conamu. Cpeay NpoMbILIIEHHO BbiMyCKaeMbIX
ynobpeHuit ocoboe MecTo 3aHMMaeT OpraHWYyeckoe ynobpeHue — MoyeBMHa. ITO AvaMup
YronbHOMN KMCNOTbl. PacTBOpbl MOYEBHHbBI HE MPOBOAAT 3/IEKTPUYECKOrO TOKA B OT/IUYMUE OT MU-
HepanbHbIX conen. MoyeBuHa B KayecTBe yA0OpeHNUs BbiMyCKAETCS B rpaHy/MpPOBaHHOM BUAE,
KaK U aMMuadHas cenutpa. BHelwHsAs cxoxecTb He MO3BONSET BU3yanbHO ONpPeAenvTb BUA,
ynobpetus. Cambiii NpoCTOi CNOcob pasfMuuTb 3TU BeLLeCTBa — MNPOBEPUTb PACcTBOPbLI YAO-
OpeHuii Ha 3N1eKTPONPOBOAHOCTb.

ﬂpaxmuqecmﬂ 4yacme

Llens pabomer: nAeHTUDUUMPOBATL MOYEBUHY U AMMUAYHYIO CETUTPY.

lMepeueHs damyukoB yugpoBol nabopamopuu: AATYUK INEKTPONPOBOLHOCTH.

HononHumensHoe obopydoBaHue: ctakaH Ha 50 Mn — 2 wWrt.; CTeKNAHHaA nanoyka —
2 Wwrt.; wnatens — 2 WT.; NPOMbIBaNKa C AUCTUINIMPOBAHHOW BOLOW.

Mamepuanel u peakmuBobi: MOYEBUHA; aMMUAYHAsA CENUTPA; AUCTUNIMPOBAHHAA BOAA.

TexHuka 6e3onacHocmu: cobniofatb nNpaeuna paboTbl C 371eKTPUYECKUMU Nprbopamu.
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HUncmpykuus k BeinonHeHuro:

1. B cTtakaH npu nomoLuM wwnarens NOMecTUTe HECKOJIbKO rpaHyn obpasua MMHepasibHoro
yoobpenus. Mpuneinte npumeprHo 30 Mn BoAbl M NPY MOMELUMBAHUM MONHOCTLIO PacTBOpUTE
ynobpeHue. B nonyyeHHbIM pacTBop onycTuTe AaT4YMK 3M1EKTPONPOBOAHOCTHM. 3anuiunTe 3Have-
HWE 3/1eKTPONPOBOAHOCTH B Tabnunuy.

2. MNpomoiite patymMK OMCTUMANIMPOBAHHOW BOAOW W MpOTpUTe UNLTPOBaNbHOM Bymaroi.
O6bpamume BHuMaHue Ha TO, YTO AAXKe He3HauYuTeNbHOEe MonajaHWe OfHOro pacTeopa B ApY-
rov MOXXEeT UCKa3uTb pe3ynbTaTbl aHaM3a.

3. TouHO TaKKe M3MepbTe 3/1IEKTPONPOBOAHOCTb PACTBOPA BTOPOro yaobpeHus.

Pesynbrarbl usmepeHnuit /HabnogeHui

Mpo6a ynobpeHus 3HaueHue HaszeaHue ypobpeHus
3N1EeKTPONpPOBOAHOCTH unu ero hopmyna
Mpo6a Ne 1
Mpoba Ne 2
BbiB80061:

YKkasarb, Kak MOXKHO OT/IMYWUTb MOYEBUHY OT APYrMX MUHEPasbHbIX YO00peHuH.

KoumponsHeie Bonpocei:

1. MoHO K OTNMYKUTDL cynbchaT aMMOHUA OT cynbdata Kanusa, U3Mepsa 3NeKTPONPOBOA-
HOCTb MX pacTBOpoB?

2. Kakow cnocob naeHTudmrKaumm cynbdara Kanus u cynbgara aMMOHMWS Bbl MOXKETE Mnpes-
NOXWUTb?

Mpakmuyeckas paboma Ne 4.
«OnpedeneHue HUumpam-uoHo8 8 numamenosHbix pacmBopax
C NOMOWbIO0 UOHOCEIeKMUBHO20 371eKMPO0a»

TeopemuquKaﬂ 4yacme

NoHocenekTueHble anektpoapl (MCI) — 31O cneumanbHble 3N1EKTPOXMMUYECKME INEKTPO-
[bl, PABHOBECHbIM NOTEHLMAN KOTOPbIX B PACTBOPE 3/1EKTPOSIUTA, COAEPIKALLErO OnpenenéH-
Hble MOHbI, 3aBUCUT OT KOHLEHTPALMUKU 3TUX MOHOB, T. €. 3TO INEKTPOXMMUYECKUE IMEKTPObI,
CUTHaN KOTOPbIX HANPSAMYIO 3aBUCUT OT COAEPXKaHMA U3MEPAEMbIX MOHOB B pacTBOpeE.

Bnaropaps naHHOMY CBOWMCTBY, MOHOCE/IEKTUBHbIE 3/1IEKTPOAbI aKTUBHO MCMOJb3YOTCA ANS
onpeaeneHns KOHLEHTPaLUMU U aKTUBHOCTH Pas/iMiHbIX MOHOB, COAEPIKALLMXCA B pacTBopax, a
TaKXXe [4/19 aHann3a U KOHTPOJIS MPOLECCOB, KOTOpble MPOTEKAOT C U3MEHEHUMEM MOHHOIO CO-
CTaBa MCXOAHOro pacTeopa.

NoHoceneKkTMBHbIE 3N1eKTPOAbI B MepBYO oyepelb ABNSAOTCA YCTPOWCTBOM, NMPUMEHSAEMbIM
ANSA aHanu3a NpUYpoAHbIX BOA, AN KOHTPONSA 3arpsA3HEeHWI OKpY)Kalollen cpenbl, OCaAKoB,
MOPCKOM BOAbI, ibga, NPy aHanM3e rnous.

Takke UCI npumeHsioTca ana nposefeHUs MeaMKo-b1oNorMyecknux NccneqoBaH1i v aHa-
NU30B 418 OnpeaesieHss MOHHOrO COCTaBa Pas/iMyHbIX BUONOrMUYECKUX CPef, a TaKKe BHYTPU-
K/1€TOYHOM aKTUBHOCTU MOHOB.

Yaule Bcero, OCHOBHbIM 3/IEMEHTOM MOHOCE/IEKTUBHOrO 3/1eKTpoja sBnsetca membpaHa,
npoHuuaemas (B uaeane) TofbKO A/ ONpPeaenéHHOro MoHa. Takum obpasoM, Mexay pacTso-
paMu 3/1eKTPO/IUTOB, KOTOPble MeMbpaHa U pasaensieT, BO3HWKaeT CTabunbHas pasHOCTb NOTEH-
LUManoB, Kotopasa cknapabiBaeTca M3 AnddysHoro noteHuuana, NnoseNAOWErocs BHYTPU MeM-
6paHbl, 1 ABYX MeXdasHbIX CKAaYKOB NoTeHUnanos. M3amepuTb KOHUEHTPALMIO MOHOB B UCCNeay-
€MOM PacTBOpPE MOXHO, ONPenesvB 3/IEKTPOABUNKYLLYIO CUIY raslbBAHUYECKOrO 3/IEMEHTa.
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MonouTeNnbHbIMU MOMEHTaMU UCMOJIb30BAHUSA MOHOCENEKTUBHbIX 3/IEKTPOLOB ABNAIOTCS:

1) MOHOCENEKTUBHbIE 31IEKTPOAbI HE BO3LEMCTBYIOT Ha UCC/ieyeMbI pacTBOpP;

2) NOHOCENEKTUBHbIE 3NEKTPOAbl M UX aHANN3aTOPbl, KaK NPaBu/IO, MOPTATUBHbI;

3) BO3MOXHOCTb NMPUMEHEHUS MOHOCENIEKTUBHbIX 3/IEKTPOLOB KaK ANiA MPSAMOro aHanusa,
TaK U B Ka4ecTBe MHAMKATOpa B TUTPOMETPUM.

BmMecTte c TeM NpYMEHEHUIO MOHOCENEKTUBHBIX OATYMKOB LIS aHa/M3a PacTBOPOB MeLlatoT
MHOTME MOHBbI, KOTOPblE COMYTCTBYIOT B aHA/IM3UPYEMbIX BOAAX, BbiTsXKKax. [1o MHeHWIO pa3pabor-
unKa undposbix naboparopuit . M. XunuHa, nobutbca [OCTOBEPHDLIX PE3Y/ILTATOB MPU UCMOSb-
30BaHWM AATYMKOB, HaNpUMep 4S8 aHaIM3a NPUPOAHbIX BOL, He NPeACTaBIsSeTCA BO3MOXKHbIM.

MoatoMy Mbl pekoMeHAyeM Ans OoTpaboTKM yMeHWH NMPOBOAWTb WCCNEeAOBAaHUA C HUTpaT-
[aT4YMKOM Ha MOAENbHbIX PAcTBOPaXx, B KOTOPbIX OTCYTCTBYIOT APYrHe UOHbI.

B kauecTBe TakMx MomesibHbIX PACTBOPOB MOrYT ObiTb PACTBOPbLI HUTPATA Kanusa C onpege-
NEHHOM KoHueHTpauuen. OHM MOryT UCNONb30BaTbCA B KAYeCTBe PacTBOPOB A1 NMOAKOPMKM
KOMHATHbIX pacTeHWW.

anKm u4eckasa 4acme

Llens pabomeol: 03HAKOMUTb YHALLMXCA C METOAUKOMN OMpPeaesneHns KOHLEHTPaLMI BELLECTB
(MOHOB) C MOMOLLBIO MOHOCENEKTUBHbIX AATYMKOB M OMNpepesieHne HUTpaT — MOHOB B NUTa-
TesIbHOM pacTBoOpe.

lMepeyeHo damyuko8 yugpoBol nabopamopuu: [ATYMK HATPAT-UOHOB.

HononHumesnsHoe ob6opydoBaHue: MarHUTHas Mellasika; BeCbl aHa/IMTUYECKUE; BECHI TeX-
HUYECKMe; LWKad CywubHbIM 0buenabopatopHoro HasHadeHus; 6loKc; konba MepHas
1000 cmM’ — 1 wr.; nuneTka 5 cM’ — 1wr.; nunetka 10 cm® — 1wrT.; nunetka 15 cm® — 1 wr,;
konb6a mepHas 100 cm® — 6 wr.; nunetka rpagyrposarHas 10 cM’ — 1 wT.; nMneTka rpaayu-
poBaHHas 20 cmM’ —1 WT.; UWAMHAP MepHbit 25 cM’ — 2 WT.; CTakaH XUMUYECKWit
50 cm® — 8 wr.; cTakaH xummyeckui 100 cm® — 1 w.;

Mamepuans u peakmuBel: HUTpAT Kanus.

TexHuka 6e3onacHocmu: cobniogatb npaeuna paboTbl C 371eKTPUYECKUMU Nprubopamu.

UHcmpykuus K BeinosHeHuo:

1. lNpuzomoBneHue kanubpoBoyHsix pacmBopoB HUMpama Kanus

BHauane rotoeat 1 M pactBop HuTparta kanus, ansa atoro 10,11 r asoTHoKMcNoro Kanus, Bbi-
cyweHHoro npu Temneparype 100— 105 °C po nocTosHHOWM Macchl, B3BELLUMBAIOT C TOYHOCTbIO
[l0 BTOPOrO [ECATUYHOTO 3HaKa, MOMeLLaloT B MepHylo konby BMectumoctbio 1000 cm’, pac-
TBOPSAIOT B AUCTUINIMPOBAHHOMN BOAE U AOBOAAT OObEM A0 METKWU AUCTUIIMPOBAHHOW BOLOM.

PacTtsop cpaBHeHus, conepxaluuii 0,1 Monb /aM’ HUTpaT-MOHOB, roTosaT U3 1 M pacTsopa
HaTpata kanus. [lns atoro B konby BmectumocTbio 100 cM’ ot6éupatot nunetkoit 10 cM’ pacTeo-
pa C KOHLeHTpauueit 1 Mosb/aM’, NOBOAAT pacTBOp A0 MeTKU AUCTUAIMPOBAHHOW BOAOM W
nepemeLLu1BaloT.

PactBop cpaBHeHus, copepxatmii 0,01 Monb/gm° HUTpaT-moHos, rotosat w3 0,1 Monb/aM°
pacTBopa HWTpata kKanusa. Jns atoro B konby smectumocTbio 100 cm’ oTbupatoT nuneTKoil
10 cm’ pactBopa ¢ KoHueHTpauwuen 0,1 Monb/aM’, poBoasAT pacTBOp 4O METKU AUCTUNINUPO-
BAHHOW BOAOM U NepeMeLlUBaloT.

PacTBop cpaBHeHus, cogepxauit 0,005 monb/am’, rotoear us 0,1 monb/am’ pacteopa
HuTpaTa kanus. [lns atoro B konby BMectumMocTbio Ha 100 cm’ ot6upatoT 5 cM’ pacTBopa C KOH-
ueHTpaumeit 0,1 monb /aM’, [OBOLASAT PacTBOp A0 MeTKM AUCTUNNMPOBAHHOM BOJONM U nepeMe-
LUMBALOT.

PacTtsop cpaBHeHus, copepxatuuii 0,001 Mons/am’, rotoeat us 0,01 monb/am’ pacTeopa
HWTpaTa Kanus. [na atoro B konby BMectmocTbio 100 cm’ otbupatot nunetkoit 10 cm’ pacTeo-
pa ¢ koHueHTpauueit 0,01 Monb /aM’, AOBOAAT PacTBOP A0 METKU AUCTUNNMPOBAHHOM BOAOM U
nepemeLLu1BaloT.
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PacTBop cpaBHeHus, copepkaiuii 0,0001 monb /am’, rotosst us 0,001 Mons /am’ pacTeo-
pa HUTpata kanus. [lna atoro B konby emectumocTtbio 100 cm’ otbupatot nunetkon 10 cm’
C KoHUeHTpauueit pacteopa 0,001 Monb/AM’, [OBOAAT PacTBOP 4O METKU AUCTUANMPOBAHHOM
BOJOW U NepeMeLlMBaloT.

PacTBopbl CpaBHEHWS,, MPUIOTOB/IEHHbIE YKA3aHHbIM Bbille CMOCOOOM, WMCMOMb3YT Afs
rpagyMpoBKu npubopa, NPOBEPKK 3/IEKTPOAOB, MOCTPOEHUSA rPasyMpOBOYHOrO rpaduKa.

2. lModzomoBka uoHocenekmuBHo20 HUMpPaAmM-31eKkmpooa

B npomerkyTkax mexxay uccnefoBaHMAMU MOHOCENEKTUBHDBIN 3/1EKTPOA NMOrpYy>KatoT B AMUC-
TUANMpoBaHHyto Boay. Ecnu nepepbiebl B paboTte cocTaBnsAoT CyTku unu 6onee, ero npeasapu-
TeNbHO 3aMauMBaloOT Ha CYTKU B pacTBOpe HUTpaTa Kanus ¢ KoHueHTpauueit 0,1 monb /om’.

3. KanubpoBka snekmpoda

MoarotoBneHHbIM K paboTe HUTPAT-3NEKTPOA NPOMbIBAIOT AUCTUIMPOBAHHOW BOAOW, 3a-
TeM pacTBOPOM HWTpaTta Kanus ¢ KoHueHTpaumei 0,0001 monb/aM’. TMocne 3TOro B YUCTbIN
CTaKaH Ha/lMBatOT PacTBOP HUTPATa Kaius TOM XKe KOHLEHTpaLun, Norpy>KaioT B pacTBOp 3/eK-
TPOA, AKOPb MarHUTHOW MeLUasiku, BK/OYAOT MarHUTHYIO MeLasKy B CeTb U PEryinpytoT CKo-
POCTb NepeMeLuMBaH1A pacTBopa. 3aTeM BKIIOYAIOT PEXMM KanMOPOBKM, BBOAAT 3HaYeHWe B
namatb npubopa.

Takum ke 0bpa3oM nocrefoBaTeNbHO U3MEPSAIOT 3HAYEHUs PACTBOPOB HUTpATa Kanius C
koHUeHTpauueit 0,005, 0,001, 0,01, 0,1 1 1 Mmonb/am’. Mepen KaxKAbIM U3MepeHUEM BblaepXKu-
BalOT 3/IEKTPOAbI B UCC/IELYEMOM pacTBope He MeHee 2—3 MUH.

4. OnpedeneHue codepxaHus HUMpam-uoHo8 8 aHanusupyemom pacmBope

B ctakaH c MCnbiTyeMbiM pacTBOPOM MOrpy»KatoT 3MEKTPOL M AKOPb MarHUTHOW MeLUasku
TaK, 4ToDObl IKOPb He Kacascs 37eKTpohoB. BkntoyaloT MarHuTHyo MeLwarsnky B ceTb U perynu-
PYIOT CKOPOCTb NepemMelunBaHuns. BkntovaloT knaeuwy nsmepeHui u yepes 2—3 MUH onpeae-
naT ToyHoe 3HaveHue I[AC pacTteopa. [poBoasAT He MeHee TPEX NapasnnesnbHbiX onpegesne-
HWUM, KaXXablM pa3 3anucbiBas 3Havernua 3[C aHanusnpyemoro pacteopa. [locne oKoHyaHuA
paboTbl BK/OYAIOT NPUOOP, MAarHUTHYIO MeLlasiKy M NPOMbIBAIOT 3/1EKTPOAbI AUCTUINIMPOBAH-
HOW BOZOM.

5. O6pabomka pesynbmamoB usmeperuli

CopepykaHue HATPAT-MOHOB B UCMbITYEMOM PACTBOPE PaCcCUYMTbLIBAIOT Mo opMmyne:

X = 107"
pNO;= — Ig[NO3]; C(NO3) = 10™* monb/n;
C, = 107™%.62-10° mr/n

Pesynbrarbl usmepeHnuit /HabnogeHui

Ne KoHueHTpauusa HUTpaT-UOHOB CpenHee 3HAYEHME KOHLLEHTPAaLUKU
nM3MepeHus HUTPAT -MOHOB
1
2
3
BoiBo0bi:

B BbiBOJax ykasaTb cpefHee 3HayeHWe KOHLEHTpauuuv HUTPaT-UOHOB B aHANIM3UPYEMOM
pacTtBope.

KoumponsHeie Bonpocei:

1. C nomoLupbto Kakux BELLECTB MOXHO AOKa3aTb HalMuMe HATPAT-MOHOB B pacTBope?
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JlabopamopHoiii oneim Ne 11,
«enezo. OkucnerHue xeneza 8o BnaxHom 8o30yxe»

TeopemuquKaﬂ 4yacme

Pa3pyLueH|/|e MeTasnNoB U CNNnaBOB B pe3ysibrateé NpOTeKaHNUA Ha UX NOBEPXHOCTU 3JIEKTPO-
XUMHUYECKUX peaKu,Mﬁ Ha3blBae€TCA BJ'IEKTpOXMMW-IECKOﬁ Koppo3Me171. I'IpM 3ﬂeKTp0XMMM‘-IeCKOﬁ
KOPpPO3UKU Ha NOBEPXHOCTHU XKeJie3a NpPpoTeKaloT O4HOBPEMEHHO ABa npouecca: OKUC/IeHNne Me-
Tanna — aHOAHbIM npouecc

Fe — 2e = Fe™*
M BOCCTAHOB/IEHWE OKUC/IUTENA — KaTOAHbIM Npouecc
0O, + 2H,0 + 4e = 40H
B Bope 1oHbI enesa Fe’" B3aumopelicTByIOT C rMAPOKCHA-MOHaMK, 0bpa3ys HepacTBOpH-
MbIM rupgpokcug xxenesa (ll):
Fe*" + 20H™ = Fe(OH),

Kucnopop Bo3gyxa okucnseT yactb rugpokcuga xenesa Fe(OH), n nonyyaerca metaru-
apokcup, xxenesa FeO(OH):

4Fe(OH),+ O, = 4FeO(OH) + 2H,0
Cmecb metarmapokcuaa xenesa FeO(OH) ¢ ruapokcnaom kenesa(ll) obpasyior Tak Hasbl-

BAeMYyI0 PXXaBUMHY — Oypblit pbixJiblid MOPOLOK. Kak BUAHO M3 ypaBHEHUIA peaKLuii, KOppPOo3us
npoTeKaeT B NPUCYTCTBUU KUCIOPOa.

MNpu KoOHTaKTe Kenesa C MeHee aKTUBHbIM META/I/IOM CO3[AETCA rasbBaHW4YecKas napa,
B KOTOpoi 6onee akTuBHbIM MeTann (Fe) HaunmHaeT MHTEHCUBHO okucnaTbea. CKOpocTb peak-
LMK pacTeT, yBe/IMYMBAETCSA U CKOPOCTb NOTPebieHUs KUCnopoaa.

anKm u4eckasa 4acmeo

Llens pabomer: uccnenoBatb NPOLECC 3/IEKTPOXMMHUYECKOW KOPPO3UM XKese3a Ha Bo3ayXxe.
MepeueHs damyukoB uugpoBol nabopamopuu: AaTHNK OABNEHUS.

HononHumensHoe o6opydoBarue: konba nnockogoHHas ob6bvémom 500 ma — 2 wT.; Npob-
Ka pe3uHoBas C OTBEPCTMEM AJA AaT4HMKa.

Mamepuanel u peakmuBel: NOPOLIOK BOCCTAHOBNIEHHOIO Ke/e3a; NOPOLLOK Meau.
TexHuka 6e3onacHocmu:

CobniogeHne mep 6esonacHocTv nNpu paboTe C 3neKTpudeckumm npubopammu.
HUncmpykuus k BeinonHeHuro:

B nnockonoHHyto konby npuneite 3—4 Mn BoAbl U BCTPAXMBAHUEM CMOYUTE CTEHKM KONObI
BOZOM.

3akpouTte konby npobKoi C razooTBOAHOM TPYOKOW M NpUCOeaMHUTE NPUOOP K AATYMKY
[aBNeHus.

HacTpoiTe gatuumk.

OrtkpoiTte konby, BCbinbTe B HeE 5—6 r nopoLuKa >kenesa u 6bICTpo 3aKpoiTe kKonby Npob-
kon. Ewie pas sctpaxHuTe Konby, 4ToObl MOPOLLIOK PAaBHOMEPHO pacnpenesiicsa no CTeHKam
Konbbl. Cneaute 3a USMEHEHUAMM AaBNeHUs B TeyeHne 4—5 MuH.

nOBTOpI/ITe 3KCNepUMeEHT, B34AB BMECTO YNCTOro NnopoLlKa Keje3a CMeCb NOPOLLKOB Mean 1
JKenesa.

Kak nameHunacb CKOPOCTb peaKunmn okucneHua? Kak nsmeHunocb AaB/ieHne 3a 4—5 MuH?
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Pesynbratbl UsmMepeHuit /HabnogeHui

Ne onbi- Cocras TBEépaou flaenenue raza, «fa
Ta Paszei K Hauany onbita Hepes 5 muHyT A
1 Keneso
2 Kenezo + mepp
BoiBo0bi:

OTpasuTb NPUUYMHbBI U3MEHEHUSA OaB/eHUA B Konbe, BAUAHWE MeOu Ha CKOPOCTb NMPOUCXO-
AALLMX NPOLLECCOB.

KonmponeHeie Bonpocesi:

1. Kak n3meHseTcs KOMMyYecTBO BeLlecTBa rasa Bo Bpems akcnepumeHTta? lMouyemy? Kakow
ras nornowaetca?

2. byayT n1 nponcxoanTb M3MEHEHWUs KOJIMYECTBa rasa, ec/iv NoPOLLOK XKese3a Hacbinatb B
cyxyto Konby?

3. Kak Hannuve meam BAMSET Ha CKOPOCTb OKUceHus xenesa? OteeT obocHyMTe.

4. 3anuwwuTe ypaBHeHWE PeaKLMU OKUCIIEHUSA XKee3a KUC/IOPO4OM BO34yXa B NPUCYTCTBUU
BOfbl.

5. 3a0aHue 0ns noozomoBku k TMA, BIIP

BbibepuTe ABa BbiCKa3biBaHUS, B KOTOPbIX TOBOPUTCS O JKENEe3e KaKk XMMUYECKOM 3/IEMEHTE.

1) Xeneso pearupyet ¢ xn10pom.

2) YKene3o 6bICTPO prKaBeeT BO BIAXXHOM BO34yXe.

3) MupuT aBnseTca Cbipb€M AN NONYyYEHUA Kenesa.

4) TeMornobuH, coaepKaLlmi Keneso, NepeHoOCUT KUCIoPOo.

5) B cocTaB prKaBUMHbI BXOAMT >KeNeso.

6. 3a0aHue Ona pazBumus pyYHKYUOHANBHOU 2PAMOMHOCMU

Monogas xo3sika nosecusa CylinTb 6enbé Ha XKesnesHyl NPOBOJOKY, HATAHYTYIO BMECTO
6enbeBoro wHypa Mexay crorkamu. Korga 6enbé BbiCOX/10, X03aiMKa 0OHapYXXuUna Ha YUCTOM
6enbe XEnNTo-KopuyHeBble rnonocbl. Kak o6bAcHUTL nosBneHne Bypbix nAteH Ha Henbe? Kak
X035WKe U36aBUTbCA OT ITUX NATEH?
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NMOMOLLDb YYUTENIO

MNepeueHb TeM yuebHO-UCCNEpOBaTENbCKOM
U NPOEKTHOMU [,eATEeNIbHOCTU WKOJIbHUKOB

MporpamMmoit NpesycMOTPEHO BbINOSHEHUE OBOydYaeMbiMKM WCCNeAOoBaTENIbCKUX M
MPOEKTHbIX paboT. B KayecTse npuMepa NpuBeaeHbl HEKOTOPbIe TeMbl PaboT.

1. M3yyeHue LWLeNnoYHOCTHU pa3/IMyHbIX COPTOB Mblla U MOIOLLMX CPEeacTB.

2. NHavKaTopHble CBOMCTBA pa3fiMyHbIX pacTeHuWh W uBeToB (c onpegeneHvem pH
pacTBOpPOB).

3. Onpepenexune kayectBa xnebonekapHon MyKu u xneba.

4. OnpepeneHve Ka4yecTBa KUC/IOMOIOYHbIX NMPOAYKTOB.

5. Onpenenexve 3aBUCMMOCTM M3MeHeHUA pH LenbHOro M nacTepu3oBaHHOIO MO-
JIOKa OT CPOKOB XpaHeHMUS.

6. U3yueHune 3¢hheKTUBHOCTH Pa3IMYHBIX CONEBbIX MPEOK.

7. KoHcTpyupoBaHWe «XMMMYECKUX FPesiok», OCHOBAHHbIX HA XMMUYECKUX peak-
UMsX.

8. CuHTe3 «ManaxvTa» B pasMyHbIX YCIOBUSAX.

9. M3yuyeHre KOppOo3uu xenesa B pasivyHbIX YCIOBUSAX.

10. BnusAHue cBeTa M KMCnopoda Ha CKOPOCTb Pas3/iOKeHUs pacTBopa Moamaa Ka-
ns.

11. OnpeneneHue KayecTsa BOAONPOBOAHOW BOAbI.

12. YKéctkocTb Boapl. Cnocobbl onpeneneHns ECTKOCTU BOAbI.

13. byMakHas xpomartorpacusa. XpoMmatorpacdmyeckoe pasaefieHne BeLEeCTB.

14. XpycTanbHoe cTekno. MOXXHO M UICNONb30BaTh ANIA XPAHEHUS NULLN?
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NepeyeHb AOCTYNHbIX UCTOYHUKOB UHOPMAL UM

B paspene npepacrasneH CNMCOK KHUM U CCbISIOK Ha CaiTbl, B KOTOPbIX 6onee nogpobHo oc-
BELLEHbl Pa3/iMYHble acrneKTbl pacCMaTpMBaeMbiX BOMPOCOB. MX MOXHO peKkoMeHAoBaTb Kak
yumuTesnto, Tak u obyyaembiM, MPOSABUBLLMM UHTEPEC K U3y4aeMoW TeMe.

1. Bacunbes B.[1., Mopo3sosa P.l1., Kouepruna J1. A. MpakTukyM no aHanUTU4ECKOM Xu-
Muu: Yueb. nocobue ans sysos. — M.: Xumus, 2000. — 328 c.

2. pocce 3., Bancmantens X. Xumua ana nobosHatenbHbix. OCHOBbI XMMUKU U 3aHWMa-
TenbHble onbithl. [AP. 1974. MNep. ¢ Hem. — J1.: Xumusa, 1979. — 392 c.

3. Oepnronby B. ®@. Mup Bogbl. — J1.: Heppa, 1979. — 254 c.

4. Xunuu O. M. O6was xumus. Mpaktnukym L-mukpo. Pykosoacteo ans ctyaeHtos. — M.:
MIny, 2006. — 322c.

5. Ucnonb3oeaHune umdpoBbix nabopatopui npu obOyyeHUU XUMUKM B CpeaHen Likone/
Becnanos I1. N. Oopodeee M.B., Kunun O.M., 3umuHa A.U., Opxkekoeckuin N.A. — M.:
BUHOM. Jlabopatopus 3HaHum, 2014, — 229 c.

6. Kpuctannbl. Kpuctannoruaparel: Metoguueckue ykasaHus K naboparopHbiM pabotam.
Mudraxoea H. LL., Metposa T. H., PaxmarynnuHa U. ®. — KasaHb: KasaH. roc. TexHon. yH-T.,
2006. — 24 c.

1. NeeHncon U.A. 100 Bonpocos 1 oTBeToB Mo xMMKK: Matepuanbl Ana WKONbHbIX pedepa-
TOB, (DaKy/bTATUBHbIX 3aHATUM U ceMUHapoB: YuebHoe nocobue. — M.: «M3patenbcteo ACT»:
«N3patenbctBo Actpenby, 2002. — 347 c.

8. JleeHcoH UN. A. Xumnyeckue peakumu: Tennoesow addekr, pasHoBecue, ckopoctb. — M.:
00O «Hzparenbcteo Actpens, 2002. — 192 c.

9. Nypbe 0. 0. CnpaBoyHuK No aHanuTMyeckom xummun. — M.: Xumus, 1971. — C. 71—89.

10. Hasaposa T.C., pabeukuin A.A., JlaBpoea B. H. Xumuueckuit akcnepumeHT B LIKO-
ne. — M.: lNpoceewwenune, 1987. —240 c.

11. HeopraHuueckas xumus: B 3 1./ lNopg pea. tO. [. Tpetbsakosa. T. 1: ®usnko-xumuye-
CKWe OCHOBbI HEOPraHUYecKon XMMuu: YuebHuk ans ctya. Boicw. y4eb. 3asegenuii /M. E. Tamm,
0. . Tpetbakos. — M.: Uspatenbckuit ueHTp «Akagemusy», 2004. —240 c.

12. MNetpsiHoe U. B. Camoe HeobbikHOBeHHOE BewectBo B mupe. — M.: [Meparoruka,
1976. — 96 c.

13. CrpenbHukoBa J1. H. N3 yero Bcé caenaHo? Pacckasbl o BewecTtee. — M.: Ayza-npecc.
2011. — 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBofacTBo no npurotoBneHwWto TUTPOBAHHbIX
pactBopoB. — J1.: Xumusa, 1967. — 139 c.

15. ®apagew M. Uctopus ceeun: lNep. c anmn. /TMog pea. b. B. HoBoxkunosa. — M.: Hayka.
MmaBHas pefakuus dusnko-matematudeckon nuteparypsol, 1980. — 128 c., un. — (bubnuorteu-
Ka «KBaHT»)

16. XomueHko I I. ,CeBactbsiHoBa K. . OkncnmMtenbHo-BOCCTaHOBUTE IbHbIE peaKLuun, —
M.: Npoceewwenne, 1989. — 141 c.

17. JHumknonepus pna peten. T. 17. Xumus / nas. pen.B. A. Bonogun, Ben. Hayu. pep.
N. NeerHcon. — M.: Aeanra +, 2003. — 640 c.

18. Jptumo J1. Bopa: KHMra O caMOM Ba)KHOM BelLecTBe B Mupe: nep. ¢ ¢uH. —M.:
Komnaclua, 2019. — 153 c.

19. Yeptkos U.H., Xykos . H. XumMuyeckui skcnepuMeHT ¢ MasnbiMM KOIMYECTBAMU peaK-
TMBoB. M.: lpoceewexne, 1989. — 191 c.

20. Caut MIY. MNporpamMma Kypca xumuun ans ydawmxca 8—9 knaccoe obuieobpasosa-
TENbHOM LLKOSbI.

http: / /www.chem.msu.su /rus /books /2001-2010 /eremin-chemprog.
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21. Caut OUMMU. OTkpbiTbi 6aHK 3aaaHui Ans popMUpoBaHMSA eCTECTBEHHO-HAY4YHOM rpa-

MOTHOCTH.

https: / /fipi.ru /otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Cawt EgnHas konnekums undposbix obpasoBarenbHbIX PecypCcos.
http: / /school-collection.edu.ru /catalog.

23. Cawr PepepanbHbii LEHTP MHDOPMaLMOHHO-06pa3oBaTenbHbIX PECYpPCOoB.
http: / /fcior.edu.ru/
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