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BeepeHue

B 0b6yueHun xumumn 60osblLOe 3HaYEHWE UMEET IKCMePUMEHT. AHANU3UPYs pe3ynbTarbl NpPo-
BeAEHHbIX OMbITOB, yyalimecs ybexkaalTcs B TOM, YTO Te€ UK UHble TEOPETUYECKUE NPeaCTaB-
NEHUs COOTBETCTBYIOT UKW MPOTUBOPEYAT peanbHOCTU. TONbKO OCYLLLECTBASAA XUMUYECKUIM IKC-
NMepUMEHT MOXXHO NPOBEPUTb LOCTOBEPHOCTb NMPOrHO30B, CAENAHHbIX HA OCHOBaHUWU TEOPUM.
B npouecce 3kcnepumeHTanbHOM paboThl ydawmecs NpUobpeTatoT onbiT MO3HAHWUA peasnbHO-
CTH, ABNAIOLLMICA BaXKHbIM 3TanoM opMUPOBAHUS Y HUX yOeXAeHUI, KoTopble, B CBOIO OYe-
penpb, COCTaB/SIOT OCHOBY Hay4YHOro MMPOBO33peHusi. Peannsaumsa ykasaHHbIX Lenerd BO3MOX-
Ha NPW OCHALLLEHMU LLIKOSIbHOTO KabWHeTa XMMMUK COBPEMEHHBIMU Npubopamu u obopyaoBaHK-
eM. B pamkax HauuoHanbHoro npoekta «O6pasoBaHue» 3TO CTasio BO3MOXHbIM Gnarogaps
co3paHunio B 00Le0bpa3oBaTesibHbIX OpraHM3aumsaX, PAcnooXKeHHbIX B CE/IbCKOM MECTHOCTU
M ManblX ropofax, LeHTpoB 06pa3oBaHMs eCTECTBEHHO-HAYYHOW M TEXHOMOrMYECKON Hanpae-
neHHocten «Touku pocta». BHeapeHue atoro ob6opynoBaHus NO3BOSIUT KAYECTBEHHO U3MEHUTD
npouecc 0byyeHuns xummun. KonnuecteeHHble 3KCrepuMeHTbl MO3BOJIAT MOJyyaTh AOCTOBEPHYIO
MHGOpPMaLMIO O NPOTEKAHUM TEX UU UHBIX XMMUYECKUX NpoLieccax, O CBoWcTBax BeltecTs. Ha
OCHOBE MOJTyYEHHbIX 3KCMEPUMEHTASNbHBIX AAaHHbIX OOy4aeMble CMOryT CaMOCTOSITE/IbHO Ae-
natb BblBOAbl, 0606L1aTh pe3ysbrarbl, BbISBIATL 3aKOHOMEPHOCTH, YTO OAHO3HAYHO ByaeT cro-
cob6CTBOBATHL MOBbLILLEHUIO MOTMBALMKM OOYHEHWUA LLKOSIbHUKOB.

LleHTpbl 0O6pa3oBaHUA ecTecTBEHHO-HAYYHOW HampaBfeHHOCTM «Touka pocTa» Co3gdaHbl
C Uenblo pasBuTUA y 0ByyaloLMXCA eCTeCTBEHHO-HAy4HOMW, MateMaTMyeckon, MHHOPMaLMOH-
HOW rpamMoTHOCTH, hOPMUPOBAHUS KPUTUHECKOTO U KPEATUBHOIO MbILLIEHWUS, COBEPLUEHCTBO-
BaHWs HaBbIKOB €CTECTBEHHO-HAYYHOW HaMpPaBfeHHOCTH, a TaKkXKe AN NPaKTUYecKon oTpabor-
Ku yyebHoro marepuana no y4ebHoim npegmetam «Dusmkar, «Xumusay, «buonorus».

Lenb v 3apaum

* Peannsaums ocHOBHbIX 0OLLeobpa3oBaTenbHbIX MPOrpaMM Mo y4ebHbIM npeaMeTam
€CTeCTBEHHO-Hay4HOW HanpaBNeHHOCTH, B TOM YUC/E B paMKax BHEYPOYHOW AeATENbHO-
CTM obyualowmxcs;

* paspaboTKa U peannsauus pasHOYPOBHEBbIX LOMOIHUTENbHbIX 0OLWEe0bpa3oBaTebHbIX
NnporpaMm ecTecTBEHHO-HaY4YHOM HamnpaBieHHOCTH, a TaKXKe UHbIX MPOrpaMM, B TOM YUC-
Nne B KaHUKY/SIpHbIM nepuos;

* BOBJ/IEYEHME YYALLUMXCS U NeJArOorMYeCcKUX PabOTHUKOB B MPOEKTHYIO AeATENbHOCTb;

* OpraHv3auus BHey4ebHOW LeATeNbHOCTU B KaHUKY/APHbIA nepuoa, paspabotka v pea-
NN3auMs COOTBETCTBYIOLLMX 0Opa3oBaTtesibHbIX NPOrpaMM, B TOM YUC/ie ASiA narepen, op-
raHM30BaHHbIX 0OpPa3oBaTesibHbIMU OPraHU3aLUAMU B KAHUKYNAPHbIA NEPUOL;

* MoBblweHne NPodeccoHanbHOro MacTepcTea NeaarorMyecknx paboTHUKOB LEHTpa, pe-
ann3yloLMX OCHOBHbIE U AOMOJIHUTESbHbIe 00LeobpasoBaTenbHbIe NPOrpaMMbl;

Cozpanue ueHTpa «Touka pocta» npegnonaraet passutue obpasosaresibHOW UHDPACTPYK-
Typbl 06LeobpasoBaTensHOM opraHM3aLnmm, B TOM YMC/e OCHalleHue obuieobpasoBaresibHOM
opraHv3aumu:

* obopymoBaHWeM, cpeacTBaMu 0Oy4EHUA U BOCMUTAHMA /18 U3yHeHUs (B TOM YnUCe IKC-
NnepuMeHTaNnbHOro) NpeaMeToB, KYpPCOB, AMCLUMMIMH (Mopynen) ecTecTBeHHO-Hay4yHOM
HanpaB/eHHOCTM NPU peanusaunm OCHOBHbIX 0bLeobpasoBaTesibHbIX NPoOrpamMmMm 1 ao-
MOSIHUTENbHBIX 06LLEe0Bpa3oBaTesibHbIX NPOrpaMM, B TOM YuC/ie AN PaclUMpPeHUs co-
AepXKaHusa yuyebHbix npeametos «Pusmkar», «Xumusay, «brnonorusy;
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* obopynoBaHWeM, CpeacTBaMU 0OyHeHUA U BOCMUTAHUA A8 peanusauuu nporpamm Lo-
NosIHUTENIbHOro 06pa3oBaHMsA eCTeCTBEHHO-HAYYHOW HanpasieHHOCTH;
* KOMMMbIOTEPHbBIM M MHBIM 0BOPYAOBaHHEM.
MpodunbHbIM KOMNIEKT 0b6opyaoBaHMA MOXKET ObiTb BbiOpaH AnA 06LeobpasoBaTesibHbIX
opraHv3aumi, MMelLWMX Ha MOMEHT CO3aaHusa LieHTpa «Touka pocta» Habop cpeacte obyye-
HWS U BOCMWUTAHMSA, NOKPbIBAIOWMIA CBOMMU (PYHKLMOHAIbHLIMU BO3MOXHOCTAMM Ga30Bble No-
TpebHOCTH Npu M3ydeHUn yuebHbix npeameTos «Dusnkas, «Xumusa» n «bruonorusas».
MepeuyeHb, MUHUMaNbHO HeobxoaMMble (YHKUMOHANbHbIE U TEXHUYECKUE TpeboBaHWUA M
MUHMMasIbHOE KONn4ecTBo 060pyaoBaHMs, PaCXodHbIX MaTepuasios, CPeacTB 00y4eHUs U BOC-
MUTaHUA ONA OCHALLEHWUS LEeHTPOB «Touka pocTa», onpenensiotrcs PervoHanbHbIM KoopauHa-
TOpoM c y4éTtom MpumMepHoro nepeyHs obopyaoBaHus, pacXodHblX MaTepuasnos, CpeacTs oby-
YEHMS U BOCMMTAHUA A/ CO34aHusA U obecrnedveHns hyHKLMOHMPOBaHUA LeHTpoB obpa3osa-
HWUA eCTeCTBEHHO-Hay4HOW HanpaBneHHocTM «Touyka pocTa» B 06uieobpasoBarenbHbIX
OopraHusaumsax, pacnosioXXeHHbIX B CE/IbCKOM MECTHOCTU M MasbiX ropofax.
MpodunbHbIM KOMNIEKT obopyaoBaHus obecrneunBaer 3pdeKTUBHOE AOCTUXKEHME 0Opa-
30BaTe/IbHbIX Pe3yNbTaToB 00yYaloLMMIUCA MO NPorpaMMamM ecTeCTBEHHO-Hay4HOW HamnpasieH-
HOCTH, BO3MOXHOCTb YlyONEHHOro M3ydeHUa OTAeNbHbIX NPeAMETOB, B TOM yucie ans ¢op-
MMPOBaHWs M306peTarTesibCKoro, KPeaTMBHOMO, KPUTUYECKOTO MbILLIEHUS, PAa3BUTUA (YHKLIMO-
Ha/IbHOM rPaMOTHOCTH Y 0BYyYaIOLLMXCA, B TOM YMC/Ie ECTECTBEHHO-HAY4YHOW U MaTeMaTUUYECKOMN.
DKCNepUMeHT IBNAETCA MCTOYHWKOM 3HaHUW U KPUTEPUEM MX UCTMHHOCTM B Hayke. KoH-
LenuMa coBpeMeHHOro obpasoBaHua NoApPasyMeBaeT, YTO B yHeOHOM 3KCMEPUMEHTe BeaylLLyto
POJb JO/MKEH 3aHATb CAMOCTOSTE/IbHBIN UCCNIef0BaTENbCKUM YHYEHUYECKUIM SKCNEPUMEHT.
CoBpeMeHHble 3KCnepuMeHTasbHble UCCNIEA0BaHMA MO XMMWUM Y)Ke TPYAHO NpeacTaBuTb 6e3
MCMOJb30BaHMA HE TOIbKO aHaNoroBbiX, HO U LMGPOBbLIX M3MepUTENbHbIX Npubopos. B Mene-
panbHoM locynapcteeHHom Ob6pasosarensHom CraHgapte (PFOC) nponucaHo, 4TO OAHMM U3
YHUBEpPCaNbHbIX Y4yebHbIX AENUCTBUIA, NpUOOpPeTaeMbiX y4alwMMUCs, OOMKHO CTaTb yMeHWe
«MPOBEAEHUSA OMbITOB, MPOCTbIX 3KCMEPUMEHTANbHLIX WCCNEA0BAHWMMI, NPSAMbBIX U KOCBEHHbIX
M3MEPEHMI C UCNOSIb30BAHWMEM AHAIOMOBbIX U LIM(POBbLIX M3MEPUTESIbHBIX NPUOOPOBY.
YyebHbiM 3KCNEPUMEHT MO XMMWM, MPOBOAMMbIA Ha TPaAMUMOHHOM ObopyaoBaHuW, Ges
npuMeHeHus LndpoBsbix nabopatopui, He MOXKET NO3BOIUTb B NOJIHOW Mepe peLLnTb BCe 3a-
[la4v B COBPEMEHHOM LUKONE. ITO CBA3AHO C PAAOM MPUYMH:
* TPaAMUMOHHOE LIKOsIbHOe 0bopynoBaHUE M3-3a OrpPaHUYEeHUs TEXHUYECKUX BO3MOXKHO-
CTeW He NO3BOJIAET NPOBOAMTb MHOTME KOJIMYECTBEHHbIE UCC/IELOBaHMS;

* OJIUTENIbHOCTb NPOBEAEHUSA XMMUYECKUX UCCNefOBaHUWA He BCEerga cornacyercsa ¢ Ajv-
TENbHOCTbIO Y4eOHbIX 3aHATUM;

* BO3MOXHOCTb NMPOBEAEHUA MHOTMX UCC/IEA0BaHUIA OrpaHuyMBaeTcsa TpeboBaHMAMK Tex-
HWKK 6e3onacHoOCTU 1 ap.

LUndpoeas naboparopus NosHOCTbIO MEHSIET METOAMKY U COAEpP’KaHUe IKCMepUMeEHTaslb-
HON OeATeNIbHOCTU WM peluaeT BbiluenepeyncsieHHble npobnemsl. LLMpokuin cnekTp maruvkos
MO3BOJISET YHALLUMMCA 3HAKOMUTLCSA C NapaMeTpaMmn XMMUYECKOIO 3KCMEPUMEHTA He TOJIbKO Ha
KayeCcTBeHHOM, HO U Ha KonnyecTBeHHOM ypoBHe. Lindposas naboparopus nossonser Bectu
LANUTENbHbIA 3KCMEPUMEHT Jayke B OTCYTCTBME 3KCMEepMMEHTATopa, a 4actoTa MX M3MepeHUH
HenoABnacTHa YesIoBeYECKOMY BOCMPUATHIO.

B npouecce dopMupoBaHUs 3KCNEepPUMEHTasNIbHbIX YMEHMUIM yyeHUK obydyaetcs npencras-
nATb HGopMaumio 06 UCCnesoBaHUKU B YETbIPEX BUAAX:

* B BepOasIbHOM: OMMCbIBATb IKCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOLE/Nb IKCMEPUMEHTA,

(b1KcHpoBaTb 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 rpaduKn No TabanyHbIM AaHHBIM, YTO AAET BO3MOXHOCTb MNe-
pexofa K BbIABMXKEHMWIO TMMOTE3 O XapaKTepe 3aBUMCMMOCTWU MeXAy BenudnHamu (npwu
3TOM y4yuTeNb NOKa3biBaeT MPEMMYLLECTBO B BU3yasiM3auun 3aBUCUMOCTEN MeXay Benu-
YMHaMM, HamMAAHOCTb U MHOTOMEPHOCTb); B BUAE MATeMaTMYECKUX YPaBHEHWI: AaBaTb
MaTeMaTuyecKoe onucaHue B3aMMOCBA3M BE/IMYMH, MaTeMaTMyeckoe 0bobuieHue.

Mepexon OT Ka)Kooro stana npeacraBieHUs MHOPMaLMK 3aHUMaET AOBOJIbHO GONbLIOW
npomekyTok BpemeHu. B 7—8 knaccax 3toT npouecc HeobxoAuMM, HO B CTapLUMX Kaccax
MOXHO 6biN10 6bl 3TO BPEMSA NOTPATUTL Ha pelleHre bonee BaXkHbIX 3aaad. B atom nnaHe umd-
poBble flabopaTopun CyLLLECTBEHHO 3KOHOMSAT BpeMs. TO BPEMS MOXHO MOTPaTUTb COMacHO
®roC Ha dopMupoBaHMe UcCefoBaTeNIbCKUX YMEHWW YyYalUMXCs, KOTOpble BbipakaloTcs B
cnepyoLwmx AeNCTBUAX:

* onpepaeneHue npobnembi;

* MOCTaHOBKA MUCC/eA0BaTENbCKOMN 3a4a4Mu;

* NJaHMPOBAHUWE peLUEeHWUs 3a4auu;

* MOCTPOEHUE MofenNew;

* BblABU)KEHMWE rMMNOTE3;

* 3KCMepuMeHTaslbHas NpoBepKa rmnoTes;

* aHanM3 JaHHbIX 3KCMEePUMEHTOB MM HabnoaeHuit;

* (opmMyn1poBaHWe BbIBOLOB.

MocnegHue roabl y yqawmxcs HaboaaeTca HU3Kas MOTMBALMA U3YyYEeHWUs eCTECTBEHHO-HA-
YUYHbIX OUCLMIMIIMH W KaK CIe4CTBME NafeHue KayecTsa 0bpa3oBaHus.

MocTaensemble B LIKO/bl COBPEMEHHbIE CPeAcTBa 0byyYeHus, B paMKax NpoeKTa « Touka po-
CTa» COAEPIKaT KaK y)Ke XOpOLLO 13BeCcTHoe 06opyaoBaHue, Tak U NPUHLMNUANIBHO HOBOE. JTO
uMdpoBsble nabopatopumn 1 gatinKoBble cucTeMbl. B ocHoBy o6pasoBarenibHOM NporpaMmsl 3a-
NOXKEHO MNpuMeHeHue uMcpoBbIX nabopartopuit. TemMaTMka MNpeasioXKeHHbIX 3KCNEPUMEHTOB,
KOJIMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYpe NpUMepHOi obpaszoBartesibHOW NporpamMmmbl
no xumuu, copepxkaHuio (DepepanbHOro rocyaapcTBeHHOro obpasoBatesibHOro craHgaprta
(®roC) cpepHero (nonHoro) obuiero obpaszosaHus.

PaccmoTpeHHble B N0cob1M onbiTbl MPOLWAK LWKPOKYIO anpobaumio. MHoroneTHsaa npaktu-
Ka MCMonb30oBaHMA XuUMUYeckux npubopos, LIJT B WwKone nokasana, YTo COBpeMEHHbIE TEXHU-
Yyeckue cpeacTsa obyyeHUss HOBOTO MOKOJIEHUS MO3BONSAIOT AOOUTLCA BbICOKOrO YPOBHS YCBO-
eHus yyebHOro marepuana, yCTOMYMBOro pocTa No3HaBaTe/IbHOrO MHTEpPEeca LKO/bHUKOB, T.€.
npeoponeTb Te NpobsieMbl, O KOTOPbIX TaK MHOrO FOBOPAT, KOrAa peyb 3aXO4WUT O COBPEMEH-
HOM LLKOJIbBHOM XMMU4YEeCKOM 0O6pa3oBaHuM.

[aHHoe MeToaMuyeckoe nocobue aapecoBaHo yUMTENAM XMMUKM, KOTOPble peann3ytoT obpa-
30BaresibHble MPOrpamMmmbl C UCMOJb30BaHWeM obopyaoBaHusa «Touka pocTax.
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OcHOBHbIE NOHATUA U TEPMUHDbI

B mMeToanyeckom nocobumn MCnonb3ytoTca credyioLime NOHATUS U TEPMUHDI:

Touyka pocma — 310 eaepasbHas ceTb LEHTPOB obpa3oBaHWsa LUUPOBOro, ecre-
CTBEHHO-HAY4YHOro, TEXHUYECKOro U ryMaHUTapHoOro npocuns, opraHu3oBaHHasa B pam-
Kax npoekTta «CoBpeMeHHas wKonax».

LugppoBasa (komneromepHas) nabopamopus (L4J1), nporpammHo-annaparHblii KOM-
Mn/eKc, AaTYMKOBas CUCTEMA — KOMIMJIEKT y4ebHOro 06opyaoBaHUs, BKIIOYAIOLLMIA U3-
MepuTenbHbIM 610K, MHTepdeNC KOTOPOro nossosseT obecneynsarb CBA3b C MepPCo-
Ha/ibHbIM KOMMbIOTEPOM, M HabOp AATYMKOB, PErMCTPUPYIOLLMX 3HAYEHUS PA3/IUYHbIX
(pu3nyeCcKnx BeNUUMH.

AlIXP — annapat gns npoBeAeHUs XMMUYECKUX pPeakUMM C TOKCMYHbIMU rasamu u na-
paMu, 3aMKHYTbIX Ha MOMIOTUTEb.

BaHa koM6uHupoBaHHAA NpefHa3Ha4YeHa AN HarpeBa CTEKNSAHHbIX U hapdopoBbIX
COCYLOB C peareHTamMu A0 onpeaenéHHoN TemnepaTypbl B 3aBUCMMOCTH OT TeMNJIOHOCU-
Tens. B kayecTBe TennoHocutens BbicTynaeT Boda (BoasHaa 6aHs), peyHom necok (ne-
coyHas 6aHs), cneumanbHble XXMAKOCTU ( HanpuMep, MacnsHas 6aHs).

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

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

Mewanka mazHumHas — yCTPOWCTBO AJ1 NEPEMELUMBAHUS KULKOCTEHN, C MOMOLLbIO
BPALLAIOLLErocss B MarHUTHOM MNoJie SIKops.

KpaTkoe onucaHue noaxonoB K CTPYKTYPUPOBaHUIO MaTepu1asioB

B ob6pazosarenbHoi nporpamme (Ol1) npeacrasneHbl cneaytolime pasgens:

1. MeToapl U3y4eHUs BELLECTB U XMMUYECKUX SIBNEHUN. DKCNepUMeHTasIbHble OCHOBbI XW-
MWK
lNepBOHayYanbHble XMMUYECKUE MOHATUSA.

PacTtBopbl.
OcHoBHble Knaccbl HEOPraHMYEeCKUX COeanHEHUN.
Teopwus aneKkTpoNUTUYECKON fUccoLnaLmu.

6. XuMuyeckue peakuuu.

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

B ocHoBy BblieneHUs TakMX pa3nenoB 3a10XKEeH XMMUYECKUMA IKCNIEPUMEHT, TPaAULMOHHas
cuctema msydeHus xummn. OcHoBHOM hopMoi y4ebHON AeATeNIbHOCTH ABASAETCA 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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Ina nayyeHuns npeameta «XuUMUA» Ha 3Tane OCHOBHOro obuiero obpasoBaHWA 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 POY XUMUU B OKpPY-
YKaloLWweM MUPE U XKU3HU YenoBekKa. [pn 3ToM oCHOBHOE BHWMaHWe yaeNnseTcs CyLHOCTU XUMU-
YECKMX peakuui U MeETOAAM UX OCYLLECTB/IEHUS.

OnHUM U3 OCHOBHbIX MPUHLMMNOB NMOCTPOEHUS NPOrPaMMbl ABMAETCA MPUHLMM AOCTYMHO-
CTU. JKCNepuUMeHTasIbHble JaHHble, MOMyYeHHbIE YYaLLMMUCA NPU BbINOIHEHUU KOJIMYECTBEH-
HbIX OMbITOB, NMO3BO/AOT YYaLLMMCA CaMOCTOATENbHO AeNaTb BbIBOAbI, BbISBNATb 3aKOHOMEpP-
HocTu. MNoaxoapl, 3an0XKeHHbIe B COAEp)KaHMe NporpaMmbl Kypca, Co3aarT Heobxoammble yc-
NOBUSA A1 CUCTEMHOMO YCBOEHUSA YYalLMMUCA OCHOB HayKM, A8 obecneyeHns pa3BUBaOLLLErO
M BOCMUTbHIBAIOLLErO BO3AEUCTBUA OBYYEHUS HA IMYHOCTb ydalerocs. PopmMupyemble 3HAHUSA
[OSIXKHbl CTaTb OCHOBOW CUCTEMbI YOEXAEHWN LLKOSIbHWUKA, LLEHTPasIbHbIM SAPOM €ro Hay4Horo
MWPOBO33PEHHS.
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OnucaHue matepuanbHO-TEXHUYECKOM 6a3bl LLeHTpa
«Touyka pocTa», UCNONb3yEMOIro AJIA peann3auuu
obpa3oBarTesibHbIX NPOrpamMMm B pamMKax
npenogaBaHUA XUMUU

MarepuanbHo-TexHUYecKas 6as3a ueHTpa «Touyka pocta» BKIOYaeT B cebs CoBpeMeHHble U
Knaccuuyeckue npubopsl. NocnenHue npownu MHOroNeTHIOW anpobaumio B WKOE U NMOoayYunu
npusHaHue y yuutenen xumun. K HUM oTHOCATCA: npubop AN AEMOHCTPaUMKU 3aBUCMMOCTH
CKOPOCTU peakLun OT pas/inyHbiX haKToOpOoB, annapar 4/ NpoBeAeHU XUMUYECKUX peaKkLmi,
npubop A8 OMbITOB C 3/1EKTPUYECKUM TOKOM, NpUbOop ANs U3ydyeHUs cocTasa BO3ayxa U MHO-
rne gpyruve. YuuTbiBas NPaKTUYECKUMM OMbIT MPUMEHEHUS OAHHOrO 0OOpPYyAOBaHUA Ha ypoKax
XMMWW, Mbl AAAUM JIULLb KpaTKoe onucaHue npubopos. OCHOBHOM akUEHT ceflaeM Ha onuca-
HWUM UMDPOBbIX 1abopaTopuii U UX BO3MOXKHOCTSX.

Lu¢poBas (komneromepHas) nabopamopus (L4J1), nporpaMmHo-annaparHbiit KOM-
MaeKc, AaTYMKOBas CMCTEMA — KOMIMIEKT yyebHOro ob6opyaoBaHus, BKIOYAIOLWMI K3-
MepuTenbHbIM 610K, MHTepdenc KOToporo nossonser obecneynsarb CBA3b C MepCco-
Ha/IbHbIM KOMIbIOTEPOM, W Habop AaTYMKOB', PErMCTPUPYIOLIMX 3HAYEHUS Pa3/IUYHBIX
(h13nyecKnx BennUUH.

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

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

Hdamyuk onmuyeckol nnomHocmu (Konopumetp) —
npefHasHa4yeH [ANnA W3MEPEHUA OMTUYECKOW MIOTHOCTU
OKpaLleHHbIX pacTtBopoB (puc. 7). UcnonblyeTtcs npu nsyye-
HUM TeM «PacTBopbl», «CKOPOCTb XMMMYECKUX peaKkuuin»,
onpefeneHnt KOHUEHTPALUN OKpPALUEHHbIX MOHOB MW CO-

Puc. 1. latunk onTuye- €ANHEHNN.
ckoi nnotHocTH: 1 — B koMnneKT BXoAAaT AaTYMKKU C pa3fMiHOW 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 MM

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 nokasartens (pH). B HacTos-
ee BpPeMs B LUKOJY MOCTYNaloT KOMOUMHUMPOBaHHbIE AATYMKKU, COBMeLLaloLme B cebe
CTEK/SIHHBIWA 3MIEKTPOA C 3/1EKTPOAOM CpaBHEHUs, YTO AenaeT paboTy no U3MepeHuio
BOLOPOAHOro mokasatens 6onee komdopTtHoW. [OuanazoH uamepenuit pH ot 0—14.
Ncnonb3yetca ans namMmepeHns BOAOPOAHOrO NoKasaTesis BOAHbIX PpacTBOPOB B pa3fivy-
HbIX UCCNeJOBaHUAX OOBEKTOB OKPY>KAlOLLEN Cpeapbl.

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

Aamyuk xnopud-uoHoB vicnonb3yetcs ANs KONMYECTBEHHOIO onpeaeneHus copep-
YKaHUsl MOHOB XJ10pa B BOAHbIX pacTBopax, Noyse, NpoayKtax nutanus. K patumnky nop-
K/louaeTcs MoHocenektueHbin anektpog (MC3) (pabouni anektpoa), noteHuMan Koto-
POro 3aBUCUT OT KOHLLEHTPaLUKU ONpesesiieMoro MoHa, B JAHHOM CJly4ae OT KOHLeHTpa-
unn annoHoB CI™. MoteHuman UCI onpenensaoT OTHOCUTENBHO 3MIEKTPOAA CPABHEHMS,
KaK npasuso, xnopcepebpsaHoro.

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

T Puc. 2. YcraHoBka nns onpepene-
i HWUS KOHLLeHTpaLMK (aKTUBHOCTH)
XJlopya-MoHoB B pacTteope. A: 1 —
KOpMyC AatynKa ANa onpepenieHus
CI™-noHoB; 2 — pasbém Micro USB
ANS MOAKIOYEHUS K KOMMbIOTEPY;
3 — pa3bém BNC ana nogkniove-
Hus paboyero anekTpoaa; 4 —
pa3beM A5 NOAKIOYEHUA 3eK-
Tpopaa cpaBHeHus. b: 1 —unoHoce-
NEKTUBHbIN 3n1eKTpog, (paboumni
3NEKTPOA); 2 — 3NeKTPOopA, CpaBHe-
HUA (xnopcepebpsHbIi 3neKTpos);
3 — marHuTHasa Mewarnka; 4 —
AKOPb MAarHUTHOM MeLUaKu

3anpeluaetca Tporatb MeMOpaHy 31eKTpoAa nasblamu U NMPUBOAUTL €€ B COMPUKOCHOBE-
HWe c TBEpAbIMU noBepxHocTAMU. MMpu xpaHeHnn UCI yyBcTBUTENBHASA YacTb AaTtyvka (Mem-
6paHa) momkHa ObiTb 3awMuleHa crneuuanbHbiM KonnadkoM. He pgonyckaercs vcnosnb3osartb
371eKTPOAbl C NOSIMMEPHON MeMOpaHOW B cpefiax, COAep KalLMX JIeTydne BELLECTBA UK opra-
HU4Yeckue pacteoputenu. He cnepyet ncnonbsosarb MUC3 B cunbHbix okucautenax. Jnautens-

2 AKTMBHOCTb MOHOB @ — 3(deKTUBHasA (KarKyLLascs) KOHUEHTPaLUMUA C YYETOM pasUYHbIX B3au-
MOZENCTBUI MeXXAy MoHaMu B pacTeope. [okasarenb aktuBHocT pa = —Iga. MoHsaTue 6bino npeasio-
*eHo B 1907 r. amepuKaHCKUM y4éHbIM [, JlbloMcoM Kak HoBasi nepeMeHHas, MPUMeHeHUE KOTOPOK BMe-
CTO KOHLEHTPALMK NO3BOJIAET UCMOJIb30BaATb A/ ONUCAHUSA CBOWUCTB peasibHbIX PACTBOPOB OTHOCUTESb-
HO NPOCTbl€ YPpaBHEHUA, NOJSTy4E€HHbIE ONA UAeasibHbIX CUCTEM.
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Hoe HaxoxaeHne MCI B pacTBopax Kpemnkux KUCIOT UMK LLEeNoYen NPUBOAUT K PE3KOMY U He-
06paTMMOMy COKpaLLLeHUIO CPOKa CyXObl anekTpoaa.

CnpaBoYHUK

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

Mukpockon yugpoBoii npegHasHavyeH gns us-
yuyeHusi hOpMbl KPUCTaNIOB U HabnogeHus 3a
POCTOM KPUCTaNNOB.

Annapam ona npoBedeHus XuMu4yecKux pe-
=3 akyul (Al1XP) npepgHasHayeH gnsa nosyyYeHus
= M OEMOHCTPALMU CBOWCTB TOKCMYHbIX MapoB U
razoe. JTW BellecTBa MosiyyaloTca B Konbe-
9 peaKkTope, v Npu HarpeeaHuu (unu 6e3 Harpesa-
3 HWA) ra3oobpasHble BelecTBa NPOXOoaAT Yepes

NorNoTUTENIbHblIE EMKOCTM (Hacagku) C pacTso-
= paMu peareHToB, BCTYNAalT C HUMU B peaKLmio
(puc. 3). N36bITOK raza nornowaercsa XuaKumm
W TBEPObIMM peareHTaMu, a TaKXe aKTUBUPO-
BaHHbIM yrnéM. Annapar yalle BCero Mcnosb3y-
IOT ANA NONy4YeHUs U AEMOHCTpauuu CBOWCTB
XJlopa, CepoBoaopoaa.

L Puc. 3. Annapar ans npoBeAeHUs XMMUYECKUX pe-
akuui (AMXP): 1 — pByropnas 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 — EéMKOCTU (Hacaaku) ons KUOKUX peareHToB

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

Mpu npaeunbHOM 3KCNNyaTaumMm Npubopa AeMOHCTPaLUMA CTaHOBUTCA yaobHOM 1 HGe3onac-
HoW. Ha npoBeneHWe onbITOB TpaTuTcs OKosMo 3—6 MUH. Xopoluas BU3yasnbHOCTb ABNSETCA
npenMmyLiecTsom 3toro npubopa. Tak Kak nNpy AEMOHCTpaUUU OQHOBPEMEHHO MPOXOAAT He-
CKOJIbKO peaKuuid, BaXKHO NpaBWIbHO OpraHW3oBaTb HabMIOAEHWUA yYaLLMMKUCA 3a MpoTeKato-
WwumMmn npoueccamu. LlenecoobpasHo 3anucatb Ha fOCKE Ha3BaHWA WMAW DOPMYSibl PeareHTos,
HaxoAALWMXCA B NOMMOTUTENbHBIX CKAsiHKax. [1o okoH4YaHMKM onbiTa HY>KHO CPaBHUTb UCXOAHbIE
pPacTBOPbI BELLECTB U pe3y/bTaTbl UX NPEBPALLEHUH.

ATXP MOXHO NPUMEHATb Ha pasHbiX 3Tanax obyyeHns — MpuU U3y4eHUU HOBOrO Matepua-
na, NOBTOPEHMU U 3aKpernsieHnn, o6obLLEeHNN U cUCTEMaTU3aLMK 3HaHUIA yyawmxcsa. B 3aesucu-
MOCTM OT Npoduns obydaeMbiX, Lenei ypoKa, YPOBHS 3HAHWUS YYALLMXCA BO3MOXKHbI Pa3/inyHble
BapuaHTbl MOCTAHOBKM 3KCMepUMeHTa M Bbibopa pearnpytowmx sewects. OgHako npu msyde-
HWWM CBOMCTB BELLECTB He C/iefyeT OrpaHUYMBaTbCSl TOJIbKO 3KCMNEPUMEHTOM C UCMONb30BAHUEM
AINXP. MHorve aupaakTMyeckue Lenm MoryT ObiTb JOCTUrHYTbI TOJIbKO AEMOHCTPALMEN OmMbITOB B
TpaauuMoHHOM chopme.

12 B conepxxanue




XUMUSA TOUYKA \fpocm

MpumeHerne AMNXP He orpaHuWuMBaeTCA BbilLEONUCAHHbBIM 3KcrepumeHToM. MNpubop yaob-
HO MPUMEHSATb NPU AEMOHCTpaLUuM CBOMCTB AuoKcuza asorta (IV), metunamuHa, 6poma, npu
(bpakUMOHHOM NeperoHkn HedTU. B Lensx 3KOHOMUM BPEMEHU €ro MOXKHO MCMO/b30BaTh NpU
M3y4eHUM CBOMUCTB yrnekucnoro rasa. AMXP nogxoaut ans nonyyeHuss 6€3BoAHON a30THOM
KWCNoTbl, BpoMbeH30na, HUTpobeH3oNa U APYrMX COeAUHEHUHN.

lMpubop Oonsa demoHcmpayuu 3aB8ucumocmu CKOpo-
CMu XUuMu4YecKux peakyuii om pa3siudHoix pakmopoB
MCNONb3YIOT NpU U3y4yeHun TeMbl «CKOPOCTb XMMHUYECKOM
peakuun» M TennoBoro 3deKkta XMMUYECKUX peaKkLui.
Mprbop fAET BO3MOXKHOCTb 3KCMNEPUMEHTASIbHO MCCeno-
BaTb B/IMAHWE HA CKOPOCTb XMMUYECKUX peakuui cnemyto-
WMX (haKTOpPOB: MPUPOAbI PEArvpyIOLLMX BELLEeCTB, KOH-
LeHTpaLMK pearvpyiowmx BELLECTB, MIOLWAAW rPaHULbl
pa3gena a3 B reTeporeHHbIX cucTeMax (MOBEPXHOCTU CO-
NPUKOCHOBEHWUA MeXAy pearvpylowmuMn BeLlecTBaMu),
TeMreparypbl, Karasmsaropa, UHrubutopa.

Puc. 4. Mpubop ons neMOHCTpaLUun 3aBUCUMOCTH CKOPOCTH
XUMUYECKUX peaKLMi OT pa3nnyHbix chakTopoB: 1 — noacrae-
Ka; 2 — cocyapl JlaHgonbta; 3 — MaHoMeTpuyeckue TpyoKu

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

Munemka-0o3amop — npucnocobneHne, UCNONb-
3yeMoe B flabopartopuu 4na oTMepuUBaHUA onpege-
NEHHOro o6bEMa knuakocTu. MuneTku BoinycKaroTcs
nepemMeHHOro M nocTtosiHHoro o6béma. B komnnek-
Tbl 06OPYAOBAHUA AN MEAMLMHCKMX K/1aCCOB BXO-
OAT yaoOHble MUNETKU-[03aTopbl OAHOKaHasbHbIE,
No3BONAOLLME HACTPOUTb HEOBX0AMMbIN 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 BbINONHATL NuneTuposaHue. uneTku
MMEIOT CMEHHbIE NIACTUKOBbIE HAKOHEYHUKH.

Puc. 5. luneTkn 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 MaMeHU U PacKaNEHHOM 3/1eKTpuYe-
ckou cnupanu (puc. 7). Kopnyc kombuHuposaHHon 6aHu caenaH v3 anoMuuusa. Xua-
KOCTHas 4acTb KOMOMHMPOBAHHOM BaHM 3aKPbIBAETCA KOJbLAMM PA3/IMYHOrO AMaMeTpa.

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

[na HarpesaHus cocynos go 100°C B kauecTBe TeNIOHOCUTENA UCMOL3YIOT BOAY, KOrAa Tpe-
6yetcsa cosparb Hosnee BbICOKYIO TEMMEPATYPy NPUMEHSAIOT COJEBblE PAcTBOPbLI. TennoHocutenem
MOXKeT ObITb muuepuH. OH obecneunBaet uHTepean Temneparyp ot 60 go 180°C. Bbiwe 3Toi
TeMneparypbl MULEPUH HaYMHAET pasnaratbCa W AbiMuTb. [lna HarpesaHus fo Gonee BbICOKMX
TEMMeparyp UCMOsb3yloT LMIMHAPOBOE Maco 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.

NcTouHnkom Tenna ans KOMOUHUMPOBAHHOWM BaHM ABNAIOTCA 3/EKTPUYECKUE MIIUTKU C 3a-
KPbITOW CNUpanbio.

Mpu6bop 0nsa nonyyeHus 2a308 VUCnonb3yeTcs As NOMyYeHUA HEOONbLUMX KOMMYECTB
rasoBs: BOAOPOAA, KUciopoaa (M3 nepokcuaa BOAOPOAA), YINIEKUCIOrO rasa.

L

= &

Puc. 7. Mpubop ans nonydeHus n cobMpaHus rasos
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NpumepHaa paboyas nporpaMma no XMM1M
ansa 8—9 knaccoB ¢ ucnosnb3oBaHUEM
obopynoBaHusa ueHTpa «TouKka pocTa»

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

O6paszosarenibHas nporpamMMa MoO3BOMISIET MHTErPUPOBATL peasilyemble NMoaxombl, CTPYK-
TYpYy Y coaepyKaHue npu opraHusauum obyyeHuns xummn B 8—9 knaccax, BbICTpPOEHHOM Ha 6a-
3e /1l060oro U3 AOCTYMHbIX y4eOHO-MeToaMYecknx kommnnekcos (YMK).

Ncnonb3osaHue obopyaosaHua «Touka pocta» npu peanusauuu gaHHow Ol nossonser
CO34atb YC/IOBUS:

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

* [ON1A NOBbILEHWSA MO3HaBaTeNbHOM aKTMBHOCTM OOYYaloOLMXCA 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 passBuTUA B Pas/inyHbIX 06-

nactax obpasosarenbHOW, TBOPYECKON AEATENbHOCTH.

MnaHupyemblie pesynbraTbl OCBOEHUA y4ebHOro npegmeta « XumMmua»
C ONUCaHUEM YHUBEPCAsbHbIX Y4eOHbIX AeUCTBUN,
AOCTUraeMbix oOyyarowmuMmucsa

JluuHocmHoble pe3ynemamel

O6yyarowulica nonyyum BosmoxHocme 018 (opmMupoBaHusa CAeOYULUX STUYHOCMHBIX
YY/:

* onpeaesneHve MOTUBALMM U3ydeHus yuebHoro matepuana;

* OLEHWBaHWe ycBauBaemMoro y4ebHoro marepuana, UCXOAA M3 COLMANbHBIX M IMYHOCT-
HbIX LleHHOCTEeMN;

* MOBbILEHME CBOEro ob6pa3oBaTesibHOro YPOBHA M YPOBHS TOTOBHOCTU K M3YYEHWUIO OC-
HOBHbIX UCTOPUYECKMUX COOBITUI, CBA3AHHbIX C PA3BUTUEM XMMWUM U OOLLECTB];

* 3HaHWe NpaBWN NOBEAEHUS B YPE3BbIYAMHBIX CUTYALMSAX;

* OLEeHMBaHWe coumanbHOM 3HAYUMOCTU NPOotheCccu, CBA3aHHbIX C XUMUEN;

* BNnageHve npaeunamMu 6e3onacHoro obpaLleHns C XMMUYECKMMU BeLecTBamu 1 obopy-
LLOBaAHWEM, NPOSBIEHWE IKOJIOrMYECKON KYbTYpbl.

Memanpedmemnebie pezynomamel

PeaynamuBHele
O6yyarowulica nonyyum Bo3MoxHOCMb 01 popmupoBaHus cnedyrouux peaynsimuBHoix
VAZIR
* uenenosniaraHve, BKJOYas MOCTAHOBKY HOBbLIX Lenel, npeobpasoBaHWe MpaKTMHeCKOM
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/EHWUE LieNIeBbIX MPUOPUTETOB, BblAeNEeHUEe albTePHATUBHbBIX COCOOOB [OCTMKE-
HUA Lenun 1 Bbibop Hanbonee achdekTMBHOro cnocoba;

yMeHWe CaMOCTOATE/IbHO KOHTPO/IMPOBATh CBOE BPeMS U YNpaBnsATh UM;

yMeHHe NPUHUMATb peLLeHUs B NpobneMHoN cuTyaumu;

NOCTaHOBKa y4ebHbIX 3a[1a4, COCTABNEHME M1aHa U NOC/efoBaTe/lbHOCTU AEUCTBUIA;
opraHusaums paboyero Mecta npw BbINOIHEHUM XUMUYECKOTO 3KCMNEPUMEHTA;
NPOrHO3UpOBaHME pe3y/bTaToB 00y4eHUs, OLEHUBAHWE YCBOEHHOrO MaTepu1ana, oueHKa
KayecTBa M YPOBHA MOJIyYEHHbIX 3HAHWI, KOpPpPeKuusa naaHa v cnocoba AencTBUA Mpu
HeobXoAUMOCTH.

[No3HaBamebHble

Obyyarowulica nonyqyum Bo3mMoxHOCMb 015 popmupoBaHusa credyrowux nosHaBamesb-
Hoix YY/:

MOWUCK W BblaeneHne nHbopMaumu;

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

BbI6Op Hanbonee 3pheKTUBHBIX CNOCOOOB peLleHUs 3a4a4n B 3aBUCMMOCTH OT KOHKpeT-
HbIX YCNOBUWU;

BblABUXXeHMe 1 06OCHOBaHWe runoTesbl, BbIOGop crnocoba eé npoBepKy;
CaMOCTOSATE/IbHOE CO3AaHWe anropuTMa AeATesIbHOCTU NpU pelleHun npobnem TBopue-
CKOro ¥ NOUCKOBOTO XapaKTepa;

YMEHUSA XapaKTepusoBaTh BELLECTBA MO COCTaBY, CTPOEHUIO U CBOWCTBaM;

ONMUCbIBAHWE CBOWCTB: TBEPADIX, XKUAKUX, ra3000pa3HbIX BELLECTB, BblAENEHUE UX CyLLe-
CTBEHHbIX MPU3HAKOB,;

n3obpaxkeHne coctaBa NMPOCTEMLLIMX BELLECTB C MOMOLLBIO XMMUYECKUX POPMYN U CyLL-
HOCTU XMMUYECKUX PeaKLui C MOMOLLbIO XMMUYECKUX YPABHEHWI;

npoBefeHne HabMoAEHUIA, ONUCaHWe NPU3HAKOB U YCIIOBUI TEYEHUS XUMUYECKUX peak-
WM, BbINMOSIHEHME XMMUYECKOro IKCMEePUMEHTA, BbIBOAbLI HA OCHOBE aHanu3a Habnioge-
HWW 32 3KCNEPUMEHTOM, peLleHre 3a4a4, Nosly4eHne XMMUYEeCKoM MHopMaL MK U3 pas-
NIUYHBIX UCTOYHWUKOB;

yMEHWEe OpraH130BbIBaTb UCCIEOBaHNUE C LIe/bio MPOBEPKHU MMMNoTes;

yMeHUWe fenatb yMo3aknoueHUs (MHAYKTMBHOE U NO aHanoruu) v BbiBOAb;

yMeHue 0ObeKTUBHO OLEeHUBaTb MH(OPMALMIO O BELLEeCTBaX U XMMUYECKMX Mpoueccax,
KPWUTUYECKM OTHOCUTLCA K NCEBAOHAY4YHOM HOopMaumu.

KommyHukamuBHele

O6yyarowulica nonydum BoamoxHocmes 0158 popmupoBaHus credyrowux KOMMyHUKamu8-
Hoix YY/:

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

aJleKBaTHOE UCMOJIb30BaHUE peyYeBbiX CPEACTB AN y4aCTUA B AUCKYCCUM U apryMeHTa-
LMK CBOEM MO3MLMM, YMEHWE NPEACTaBNATb KOHKPETHOE CoAep)KaHue C coobuieHnem
€ro B NMMCbMeHHOM M YCTHOW hopMe, onpeneneHne cnocobos B3aMMOLENCTBUSA, COTPYA-
HWUYECTBO B NMoucke u cbope nHdopmauuu;

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

onvcaHvWe Cofep>KaHuA BbINOJIHAEMbIX AEUCTBUM C Le/Iblo OPUEHTUPOBKU B NPEAMETHO-
NpaKTU4YECKOW AesTeNbHOCTH;

YMEHWS Yy4UTbIBaTb PasHble MHEHWUSA U CTPEMUTBLCA K KOOPAMHALMKU PA3/IMYHbIX NMO3ULUK B
COTPYLAHUYECTBE;
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cdopMynupoBaTtb cobCTBEHHOE 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
LEWUCTBUI NapTHEPa, ymMeTb ybexkaarb;

MCMOMb30BaTh afeKBaTHble A3bIKOBbIE CPEACTBA AN OTOOpPaXKeHUss CBOMX YyBCTB, MbIC-
new, MOTMBOB M NMoTpebHOCTeN; oTobpakaTb B peun (onucaHue, obbsACHeHUe) cogepka-
HWe coBepLUaeMbIX AEWCTBUM, Kak B (hOpMe rPOMKOM COLMANN3UPOBAHHOM peyu, Tak U B
tbopmMe BHYTpeHHeW peuu;

pa3BuBaTb KOMMYHWKaTUBHYIO KOMMETEHLMIO, UCMONb3ys CPEACTBA YCTHOM U MUCbMEH-
HOM KOMMYHUWKaLuK Npu paboTe C TeKCTaMu y4eOHUKa U AOMOSTHUTENIbHOW IMTEPATYPOH,
CNpaBOYHbIMKU TabnnLAMKM, NPOSIBNATL FOTOBHOCTb K YBaXKEHWIO MHOW TOYKU 3pEeHUs Npu
06Cy)XA€HUM PE3YNLTATOB BbINOJHEHHOW PaboThl.

lpedmemHeoie pe3ynemamel

Obyyatowulics Hayyumcs:

NPUMEHATb OCHOBHbIE METOAbI NO3HAHUA: HAabNoaeHUe, U3MEePEHUE, IKCNIEPUMEHT;
OMUCbIBaTb CBOWCTBA TBEPAbIX, XXMIAKMX, ra3000pasHbiX BELECTB, BblOENAs UX Cylue-
CTBEHHbIE MPU3HAKMY;

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

pasnnyatb XMMUYECKUE U M3NYECKUEe ABNEHUSA, Ha3blBaTb NPU3HAKKU U YCIOBUA NpoTe-
KaHWUSi XUMUYECKUX PeaKLui;

cobniogatb npaeuna 6esonacHon paboTbli Npu NPOBEAEHWU ONMbITOB;

nosb3oBatbcs NabopartopHbiM 06opyaoBaHMEM M NOCYAOMK;

nonyyarb, cobuparb razoobpasHble BELLECTBA U PACMO3HABATb UX;

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

PaCKpbIBaTb CMbIC/T MOHATUS «PACTBOP», BbIMUC/IATL MACCOBYIO AOJIO PaCTBOPEHHOrO
BelLeCTBa B pacTBOpe, rOTOBWUTb PAcTBOPbI C ONpeaeiéHHOW MacCcoBOW AO/eN pacTBo-
PEHHOrO BELLECTBA;

XapaKTepu3oBaTb 3aBUCUMOCTb (DU3UYECKUX CBOWMCTB BELLECTB OT Tuna KpucTaniuue-
CKOM peLLETKU, onpeaensaTb BU4 XMMUYECKON CBA3U B HEOPraHUYECKUX COedMHEHUAX;
PaCKpbIBaTb OCHOBHbIE MOJIOXKEHUS TEOPUU NIEKTPOSIMTUHECKON AMCCOLMALMU, COCTAB-
NATb YPABHEHUSA 3M1EKTPOSIMTUYECKOW AUCCOLMALLUMM KUCIIOT, WENOYen, CoNen U peakumi
MOHHOIo 06MeHa;

PaCKpbIBaTb CyLLHOCTb OKMC/IUTENIbHO-BOCCTAHOBUTEIbHBIX PEaKLMiA, ONpeaenaTb OKMUC-
NWUTENb M BOCCTAHOBUTESb, COCTAaB/IATb YPABHEHUS OKUCI/IMTESIbHO-BOCCTAHOBUTE/bHbIX
peakuui;

Ha3blBaTb PAKTOPbI, BIMAIOLLME HA CKOPOCTb XMMUYECKOW pPeakLmi;

XapaKTepu3oBaTb B3aMMOCBSA3b MEXAy COCTaBOM, CTPOEHWEM W CBOMCTBAMM HemeTasi-
NIOB U MEeTasoB.;

NPOBOAMTb OMbITbl MO MOMYYEHUIO U M3YYEHUIO XMMUUYECKUX CBOWCTB Pas/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 NPoAyKTaxX Pas/MyHbIX XMMUYECKUX peakLui;

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

NPOrHO3MpOBaTb CMOCOBHOCTb BELLECTBA MNPOSB/ATL OKUCIUTENIbHBIE WM BOCCTAHOBM-
Te/IbHbleé CBOMCTBA C YY4ETOM CTENEHEN OKUC/IEHWUSA 3/IEMEHTOB, BXOASALLMX B €r0 COCTaB;
BbIABWUraTb M NPOBEPSATb IKCNEPUMEHTAIbHO FMMNOTE3bl O pe3ysibTatax BO3AeMCTBUSA pas-
NNYHBIX (DAKTOPOB Ha U3MEHEHWE CKOPOCTU XMMUYECKOW peaKLmu;

MCNONb30BaTb MPUOOPETEHHbIE 3HAHWA AJIA 3KOJIOMMYECKU rPaMOTHOrO MOBEAEHUS B
OKpYy>KaloLLeW cpefe;

MCMOb30BaTh NPUOBPETEHHBIE KIOYEBbIE KOMMETEHLMU NP BbINOSIHEHUMU MPOEKTOB U
pelleHnn yuebHO-MCCnefoBaTENbCKUX 3a4a4 MO M3y4YeHUIo CBOMCTB, cnocoboB nony4ye-
HUSA U pacno3HaBaHWs BeLLECTB;

06BLEKTMBHO OLEHMBATL MH(OPMALMIO O BELLLECTBAX U XMMUYECKUX NpOoLeccax;
OCO3HaBaTb 3HAYEHWEe TEOPETUYECKUX 3HAHWUIM NO XUMWUU A5 MPAKTUYECKOW AEATENbHO-
CTU YenoBeKa;

CO34aBatb MOLE/M U CXEeMbl 415 PELUEHUS YYeBHbIX M NO3HaBATEsIbHbIX 334a4; NOHUMATb
HeobxoAMMOCTb COONOAEHUA NpeanUCaHui, NpeaiaraeMbiX B MHCTPYKUMAX MO UCMONb-
30BaHMIO JIeKapCTB, CPEACTB ObITOBOM XUMUU U Ap.

Dopmbl KOHTpONA

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

ﬂpomemymquaﬂ ammecmayus

[ns ocyuwiecTBneHUs MPOMEXYTOYHOMN aTTecTaumn UCMONb3YIOTCA KOHTPOJIbHO-OLEHOUHbIe
Marepuasnbl, OTOOP COAepyKaHUsi KOTOPbIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOEHWUS CU-
CTEMbI 3HAHWM U YMEHUW — MHBAPWAHTHOrO AA4pa COAEPXKaHUA AeUCTByloWMX obpasosareb-
HOMW Mporpammbl MO XMMUK A5 0bLLEe0Opa3oBaTesibHbIX OpraHU3auuii. 3afaHnsa NPOMEXKYTOM-
HOW aTTecTaLuuu BK/IIOYAIOT MaTepUan OCHOBHbIX Pa3AesioB 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 umuHKa 4) kapboHart bapus
Orser:

2. Hanbonbluee 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/IEKTPUYECKUI TOK.
Mpu pobasneHnn K KOHLEHTPUPOBAHHOMY PaCTBOPY ABYKpaTHOro o6béma BoAbl 3/1IEKTPONpPO-
BOAHOCTb pacTBOpa HEMHOro ysenuuunacb. [pu pganbHenwem fobaBneHuU BOAbl 31EKTPO-
MPOBOAHOCTb CHayana yBesuyunach, a 3aTeM nepecrtana M3MeHsATbcA. BelwecTtBo oTHocuTCA
K 3NeKTponuTam.

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 HaTtpus;

2) HWTpaT Kanus;

3) voamg kanus;

4) HuTpart HaTpus;

5) cynbdar HaTpus.

3anuwuTe HoMepa BblIOpPaHHbLIX OTBETOB.

OrtBeT:

5. YctaHOBMTE COOTBETCTBME MEXAY MPU3HAKAMM PEeaKuMii M UCXOAHbIMW BELLECTBaMM: K
KayKgoW no3vummn, obosHaveHHoW ByKkBow, nopbepute COOTBETCTBYIOLLYIO MO3MUMIO, 0603Ha-
YeHHyto umcpon.

NMPU3HAK PEAKLMA NCXOOHbIE BELLLEECTBA

A) A3 1) Kap6oHar HaTpusa 1 conaHas Kucnota

B) 5 2) Xnopwua megu (ll) v ruapokcua kanus

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

4) KapboHar HaTpus 1 Xiopua, Kanbums

3anuwute B Tabnuuy BbibpaHHble LMdPbI NOL COOTBETCTBYIOLLMMU ByKBaAMMU.

A| b |B

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

Fe*" + 20H™ = Fe(OH),

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

OrBeT:

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

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

OrtgerT: r.

8. Y10 obuiero B pacteopax, uMmetowmx kucnotHyto cpeay? (Kpatkuit otsert.)

Kpumepuu oueHuBaHus pabomsi no xumuu

BepHoe BbinonHeHue Kaxaoro u3 3agavui 1—3, 8 oueHunsaetca 1 6annom.

3a nosHbIM NpaBubHbIA OTBET Ha Kaxaoe u3 3agaHui 4 —7 ctasutca 2 6anna; ecnu no-
nyLieHa ogHa owmrbkKa, To oTeeT oueHusaetca B 1 6ann. Ecnv ponyuwieHbl ase 1 6onee owmnbKu
WNKn oTBeTa HeT, To BbicTasnsetca 0 6annos.

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

*MNopapok cnenosaHnsa UMdP B OTBETE HE UMEET 3HAYEHUS.

UmozoBasa ammecmayus

[na ocyuwiecteneHua utoroBow artectaumu mcnonbsytotca KMMbl, conepykaHve KOTOpbIxX
OPWMEHTMPOBAHO Ha MPOBEPKY YPOBHSA YCBOEHWUSA 3HAHWK U onpeaenseTca cuctemon Tpebosa-
HWM K NOATrOTOBKE BbIMYCKHUKOB OCHOBHOM LUKOJbl. JTa CUCTEMA MHBAPWMAHTHA MO OTHOLLUEHMIO
Ko BceM gewcteytowmm Ol no xumuun gns obuieobpasosBartesibHbIX OpraHusauui. 3agaHus
MTOrOBOM aTTeCTaLMK BKJIOYAIOT MaTepuasn OCHOBHbIX Pa3fenoB Kypca XMMUH.

Pabota coctouT u3 asyx yacten. Yactb 1 cogepxkut 19 3apaHuit ¢ KpaTKMM OTBETOM, MOA-
pa3syMeBalLUX CaMoCTosATeNlbHoe hopMyIMpOBaHWe U 3anucb OTBETA B BUAE YMCIa WM MO-
cnepoBareNibHOCTU Ludp.

YacTb 2 conepxxuT 5 3agaHuin: 3 3a4aHusa 3TOM YacTy NoapasyMeBatoT 3anucb pPasBEpPHYTO-
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 umozoBold ammecmayuu
Yacme 1

OteeTtamu K 3agaHuam 1— 17 asnsatoTca undpa v nocnenoBaTesibHOCTb Uudp (Yncen).
OrteeTbl cCHauana ykaxkute B Tekcte paborbl, a 3arem nepeHecute 8 bB/JAHK OTBETOB Ne 1
crnpaea OT HOMepa COOTBETCTBYIOLLErO 3a4aHUSA, HAYMHAsA C NMEePBOM KNEeTOo4YKH, Be3 npobe-
NOB, 3anATbIX U APYrMX OOMNOJIHUTENbHbIX CUMBONOB. Kaxkayto undpy nuwimte B OTAENbHOM
K/IETOUYKE B COOTBETCTBMU C NPUBEAEHHBIMU B BiaHKe 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 asIEMEHTA.

©

3anuwute B Tabnuuy BennunHy 3apsaaa aapa (X) atoma XuMMYecKoro 3fieMeHTa, Mogesnb KOTo-
poro usobpaykeHa Ha pUCYHKe, U HoMep rpynnbl (Y), B KOTOPOW 3TOT 3/1eMEHT PacrofioXKeH

B MNepuoanueckon cucteme. ([nsa 3anmcu oteeta ucnosnb3yite apabekue undpbl.)

XY

OrtBeT:

3. Pacnonosure B nopAanke ysean4yeHmnA aNneKTpooTpmnuaTte/sibHOCTU XUMHUYECKNUE IN1EMEHTDI:

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

OTBeT:

4. YctaHOBUTE COOTBETCTBUE MexAay (hOPMYNoN COeANHEHUA U CTEMEHbIO OKMCNEHUS Cepbl
B 3TOM COEAMHEHWUU: K KAXKAOW no3uumu, obo3HadeHHOU OyKBoW, 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
OrtBeT:

5. U3 npepnoxeHHoro 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)KAeHWA BEPHbI A1 XapaKTepPUCTUKK KpeMHUs U occdopa?

1) DNeKTPOHbI B aTOMe PaCMOOXKeHbI HA TPEX INTIEKTPOHHbIX C/TOSX.

2) CooTBeTCTBYIOLLEE NMPOCTOE BELLECTBO CYLLECTBYET B BUE YETbIPEXATOMHbIX MOMEKYI.
3) XMMUYeCKuI 3NeMeHT OTHOCUTCA K MeTasiam.

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

5) XuMunueckui anemeHT obpasyeT BbicLuMe oKcuabl ¢ obuen hopmynon 30,.
3anuwute HoMepa BbibpaHHbIX 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 nepedvyncineHHblX BeLLecCTB 6y,D,YT BCTynaTtb B p€akumio 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 MEXKAY PearvpylolMMun BeLecTBaMM U npoaykramu(om) ux
B3aMMOLENCTBUA: K KayKaoWn nosuummn, obo3HayeHHoW ByKBOM, noabepute COOTBETCTBYIOLLYIO
no3uumio, 0603HaYeHHyo LG pPON.

PEATMPYIOLLIUE BELLECTBA NPOOYKT(bl) B3AUMOAENCTBUA

A) Na,0 +50; —» 1) — Na,S0,

5) NaOH +H2$O4 —> 2) — Nast3

B) Na + H,SO,(paz6.) — 3) — Na,S0O, + H,0

4) — Na,S0, + H,
5) = Na,S0; + H,0

3anuwute B Tabnunuy BbibpaHHble UMhpPbI NOL COOTBETCTBYIOLWMMU ByKBAMMU.

A| b |B

OrtBeT:

10. YctaHoBWTE COOTBETCTBME MeXay (POPMYON BELLECTBA M peareHTamMm, C KOTOPbIMU 3TO
BELLECTBO MOXKET BCTyNaTb B PEAKLMIO: K KaXX40W No3uummn, 06o3HadeHHoW BykBon, nopbepute

COOTBETCTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LI pOH.

OOPMYIJIA 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 npeanoxeHHoro nepeyHs BbibepuTe ABe Napbl BELLECTB, MEXAY KOTOPbIMU NpOTeKa-
eT peakuus 3aMeLLeHns:

1) UMHK 1 consiHas KUCNoTa;

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

3) oKCHA LMHKa U CoNsiHas KUCoTa;

4) >xene3o u xnopua megu (ll);

5) HaTpui u BOgOpPOA.

3anuwmnTe Homepa BblIbpaHHbIX OTBETOB.

OrtBeT:

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

CTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LI POH.
PEATUPYHOLLIME BELLECTBA NMPU3HAK PEAKLIMA
A) Na,CO; n H,SO, BbiNageHue 6esoro ocapka

1)

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

B) CuCl, n KOH 3) BbinageHune ronyboro ocaaka
4) BbinageHune byporo ocaaka
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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 PEAKLUK:

Cu”™ + 20H™ = Cu(OH),{

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

3anuwuTe HoMepa BblIOPaHHbLIX OTBETOB.

OrBeT:

15. YcTaHOBUTE COOTBETCTBME MEXKAY CXEMOM NPOLIECCA, MPOUCXOASALLENO B OKUC/IUTENbHO-
BOCCTAHOBMTESIbHOM peakuuu, U Ha3BaHMEM 3TOrO MPOLECca: K KaXaow nosuuum, o6o3HadeH-
HoMn ByKBOK, NoabepuTe COOTBETCTBYIOLLYIO NO3MLMIO, 0603HAYEHHYIO LM PO,

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>KaeHUn o npaeunax paboTbl C BewecTsamu B flaboparopuu u
6bITYy BbibepuTe BepHOoe(ble) cykaeHune(s).

1) 3aXCKEHHYIO CNUPTOBKY HENb3sl NEPEHOCUTb C OQHOM MapTbl HA APYrytO.

2) Mpwr 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.

24 B conepxxanue




XUMUSA TOUYKA \!Pocm

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 Pas3NNYMTb 3TW BELLECTBA: K KaXX40W No3uummu, 0bo3HadeHHo BykBok, nogbepute
COOTBETCTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LM 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 UMPLI NOL COOTBETCTBYIOLWMMK ByKBAMMU.

A|Bb|B

OrtBeT:

OmBemom k 3a0aHusm 18, 19 s8nsemcs yenoe Yuco unu KOHeYHas decamuy4yHas Opobe.

3adanHus 18 u 19 BeinonHaomcs ¢ ucnons3oBaHuem ciedytouse2o mekcma.

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

710 C TOYHOCTbIO A0 LebIX.
OtBeT: %.

19. PactBop MoueBuHbl ¢ Maccosoi ponei 0,1% ucnonb3ayeTcs B KayecTBe BHEKOPHEBOM
NoJKOpMKM TomaToB. [pu nogxkopMkax Ha pacteHus HaHocutes 20 r asota Ha 100 m” . Ckonb-
KO FPaMMOB MOYEBWHbI HY>XHO 3aTPaTUTb Ha 3EMEIbHbIM Y4AaCTOK TaKoM nowanbio?

3anuwuTe YUCNOo C TOYHOCTLIO O LesbIX.

OrtgerT: r.

Yacme 2

20. Ucnonb3ya mMeTon 3neKTpoHHOro HanaHca, paccrtaBbTe KO3((UUMEHTbI B YypaBHEHUU
peakuun, 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 ypaBHEHWUA peaKLmi, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
yKasaHHble npespaLLeHus. [11a nepeoro 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 mMaccy umc-
XOLHOIO PacTBOpaA LLEoYn.

lpakmuyeckas Yacme

[aH pactBop cynbdata MarHus, a Takke Habop cnepylolmMX PeakTUBOB: UMHK; ConsHas
KWCNOTa; pacTBOpbl MTMAPOKCUAA HATpUs, xaopuaa bapus u HUTpaTa Kanus.

23. Vcnonb3ys TONbKO peaKkTUBbl M3 NMPUBEAEHHOrO MEPEeYHs, 3anulnTe MOJEKYNSPHbIE
ypaBHEHWUS ABYX peaKLMM, KOTOpble XapaKTepU3yloT XMMUYECKUe CBOMCTBA CyNbdarta MarHus,
M YKaXkuTe NpU3HaKu MX npoTekaHus (3anax rasa, LBeT ocagka Waun pacteopa).

24. lpoBeante XMMUYECKUE peaKkuuMu 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 ouenunsaetcs 1
6annom.

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

Homep 3apaHua MpaBunbHbIN OTBET Homep 3apaHua MpaBunbHbINA 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 3adaHull ¢ pa3BeépHymeim omBemom
20. Ucnonb3ys mMeTon 3neKTpoHHOro HanaHca, paccraBbTe KO3((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

JneMeHTHl OTBETA:!

1) CocTaBneH 31eKTPOHHBIN BanaHc:

1S*—2e—5S"

115+2e—20

2) PaccraBneHbl KO3hULIMEHTBI B YPaBHEHWU peaKLuu.

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

3) YkazaHo, uto SO, (unu cepa B cTeneHu okucneHuns +4) sasnsercs BoccTaHOBUTE-
NeM, a Kog, — OKUC/IUTENEM.

OtBeT nNpaBuAbHbIN U NOMHbIN, BKNOYAET BCE HAa3BaHHbIE BbILLE 3/IEMEHTI 3
MpaBnnbHO 3anucaHbl ABa 3/1eMeHTa OTBeTa 2
MpaennbHO 3anMcaH OAMH 3/IEMEHT oTBeTa 1
Bce anemeHTbl OTBETA 3anMcaHbl HEBEPHO WJIM OTCYTCTBYIOT 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.ep»(al-me OTBeéTa U YKa3aHuA no oueéHUnBaHUo Bbannbi

JnemeHTbl OTBETa:

HanucaHbl ypaBHeHWA peakuuWii, COOTBETCTBYIOLLME CXEME
npeBpaLLEHUit:

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

2) CaCO; — Ca0 + CO,

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

CocTaBneHo coKpaléHHOe MOHHOEe YpaBHeHWE NePBOro NpeBpaLLeHUs:
4) Ca’ + CO3 = CaCO,

OtBeT NpaBuAbHbIN U NOMHbIN, BKNOYAET BCE Ha3BaHHbIE BbILLE 3/IEMEHTI 4
MpaBunbHO 3anucaHbl TPU ypaBHEHUA peaKkLun 3
MpaeunnbHO 3anMcaHbl ABa ypaBHEHWUA peaKLmm 2
MpaennbHO 3anNMCcaHO 04HO ypaBHEHWE peaKLmu 1
Bce ypaBHeHUA peakuuit 3anncaHbl HEBEPHO WM OTCYTCTBYIOT 0

Makcumansheili 6ann 4
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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 mMaccy umc-

XOOHOIo pactBopa Lenoyu.

CerpmaHue OoTBeTa U YKadaHUuA No oueHUBaHUuIo Bannbi

dnemMeHTbl oTBETA:

1) CocTaBneHo ypaBHeHHe peakuum:

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

2) PaccunTaHo KOIMYECTBO BeLLecTBa M’MAPOKCUAA Kafius, 3aTPpaYeHHOoro B pe3ysbrare

peaKkumu:

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

no ypaBHeHuto 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 NOJHLIN, BKNOYAET BCE Ha3BaHHbIE 3/IEMEHTbI 3

MpaBunbHO 3anMcaHbl [iBa U3 Ha3BaHHbIX Bbllle 3/IEMEHTOB 2

MNpaBnbHO 3aNMcaHo OAHO M3 Ha3BaHHbIX Bbllle 3/1EMEHTOB 1
Makcumanohbili 6an 3

n,DGKmULIeCKGH 4acmeo

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

KHUCNOTa, paCTBOpPbI TMAPOKCHAA HATPUA, HUTPATa cepe6pa 1 XJiopuga KanuAa.

23. Ncnonb3ys TONMbKO peakTUBbl U3 MPUBEAEHHOTO MEPEYHS, 3anuLLUMTE MOJIEKYNAPHbIE
YPaBHEHWUS ABYX PeaKLMM, KOTOpble XapaKTepU3yloT XMMUYEeCKMe CBOMCTBA XJI0puaa ese-
3a (Ill), n ykarkute npu3HakM Mx npoTekaHus (3anax rasa, LBET OCagKa UaKn pacTeopa).

Conepmarme OoTBeTa U YKadaHUA No oueHUBaHUuo

Bannbi

DneMeHTbl oTBETa:

DneMeHTbl oTBETa:

CocTaBneHbl ypaBHEHUS ABYX peakLMi, XxapaKTepu3yoLlue XMMUYecKue
cBovictBa 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 NpaBWbHbIM U MOMHbIN, BKJIIOYAET BCE Ha3BaHHbIE 3/IEMEHTbI

I'IpaBMano 3anncaHbl TPU 3/1IeMEHTa 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. MNpoBegute XMMUYECKUE peakuMn Mexay pacteopoM xnopuaa kenesa (lll) u Bbibpan-
HbIMM BELLECTBAaMMW B COOTBETCTBUM C COCTaB/IEHHbIMU YPaBHEHUSIMU peaKkLuuu, cobnogas npa-
BWUMA TEXHWKM Ge3onacHocTu. MposepbTte, NMpaBuibHO M yKasaHbl B OTBeTe Ha 3ajaHue 23
MPU3HaKK NpoTeKaHus peakuui. [pu HeOO6XOAMMOCTU [OMONHUTE OTBET U/IM CKOPPEKTUPYITE

ero.

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

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

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

Mpaeuna TexHUKKM Ge30MNacHOCTM HapyLLEHbI NPU OTOOPE WM CMELLUMBAHWUU BELLECTB

I'IpaBMna TeXHWUKK 6e30nacHoOCTH HapyLlleHbl KaK npu 0T6ope, TakK U Npu CMenBaHUu
BeELLECTB

MakcumaneHsil 6ann

lMpu HapyweHuu npaBun mexHuku 6e30NACHOCMU, KOMOPOE MOXem HaHeCcmu ywepb
300p0Bbi0 CAMO20 3K3aMEHYEMOR0 UMU OpY2uUX Y4aCMHUKOB 3K3aMeHa, 3Kkcnepm 06s-
3aH npekpamume BeinoNHeHUE 3KCnepuMeHmMa oby4arUUMCs

MakcumanbHoe uucno 6annoB 3a BbINO/IHEHHUE pa6OTbI = 40.
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Copnep>kaHue u opma opraHu3aLUmu y4eOHbIX 3aHATUA NO XUMUM
B 8—9 knaccax c ucnosibzoBaHUEM MaTepUaSIbHO-TEXHUYECKOIro
ocHaweHua «LllkonbHoro kBaHTOpUyMma»

MnaHbl ypokoB

8 knacc

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

Bax¢Ho

XuMus — HayKa 3KcrnepuMeHTasbHo-Teopetnyeckas. OcHoOBHoOM MeTon obyuyeHus
npeaMeTa — XMMUYECKMI 3KCnepuMeHT. [pu nsydeHun xummum obyyaembie BbINOIHAIOT
nabopaTtopHble OrbITbl, MPAKTUYECKUE PaboTbl, pellaloT IKCNepUMEHTasIbHbIE 3aaaun.
HeobxoanmbiM ycnioBueM BbiNonHEHUS paboT ABAAETCS NpUMeHeHWe HarpesaHus. No-
3TOMY C MepBbiX YPOKOB XMMHUK HEOHXOAMMO CHOPMUPOBATD Y yHaLLMXCA HaBbiku pabo-
Tbl C HarpesaTesibHbIMU NPUOOPaMM, B HACTHOCTU CO CMIMPTOBKOM.

Tun ypoka: npaktuyeckas pabota C aneMeHTaM1 UCClefoBaHus.

Llenb ypoka: coszgarb ycnoeusa ans popM1MpoBaH1s y 0Oy4YaloLLMXCA NO3HABATENbHbIX YHU-
BepCasibHbIX y4ebHbIX AEUCTBUM, YMEHWUI NPOBOAWUTL NPOCTENLLIME UCCIEA0BaHMWSA, HaBblKa CO-
CTaBNATb OTYET O paboTe v Aenartb BbIBOADI.

MNpononKUTeNnbHOCTb YPOKa: OAMH aKafeMUYeCcKui vac.

MnaHupyemble pesynbrathl:

[lpeomemHeie:

* MPUMEHATb OCHOBHbIE METOAbI NO3HAHUSA: HabnogeHue, U3MepPeHUe, SKCNEPUMEHT;

 cobniogarb npaeuna 6ezonacHok paboTbl NpU NPOBEAEHUU HArpeBaHUs;
* MOMb30BaTLCA CIMPTOBKOM, 1abopaTopHbIM 06OPYAOBaHWEM U MOCYAON.
MemanpedmemHesie:
* Mo3HaBaresbHble: HabnoaaTb M BbIMOMHATL XMMUYECKUE SKCNEpPUMEHTbl, (hopMynupo-
BaTb BbIBOAbl HA OCHOBE aHann3a HabMAEHWI 38 SKCNEPUMEHTOM.

* perynsiTMBHbIe: COCTaBNATb MJIaH NoC/iefoBaTesbHbIX LeMCTBUMA NMPU BbIMNOJHEHUU OMbl-
TOB, OpraHM30BbIBaTb paboyee MeCTo Npu BbIMOSHEHUM XUMUYECKOrO 3KCNEePUMEHTa.

* KOMMYHUKaTUBHble: 3dhdheKTMBHaa paboTa B nape, B rpynne npu peweHnr y4ebHbix 3a-
Jau.

JluyHoCcmHele:

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

O6opynosaHue, nporpaMMHoe obecneyeHne u pacxogHbie MaTepuanbl:

KomnbloTep ¢ nporpamMmHbiM obecriedeHnem Releon Lite, undpoBoi gatyvMk Temneparypbi
TEPMOMapHbIM, LITATUB C 3a’KMMOM; CMIMPTOBKA, NPOOMPKa, Cyxoe roptoyee; ceeva.

Xop ypoka

dTtan ypoka 1. OpraHusauuoHHbIN

MNpennonaraemasa npoaosKuTeNnbHoOCTb: 1—2 MUH.

MNeparornyeckan neaTenbHOCTb yuUTENS:

NpOBEPSET FOTOBHOCTb K YPOKY, OpraHvM3yeT paboTy Knacca Ha YypoKe, 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 NPOAO/IKUTENLHOCTL: 5 MUH.

Meparornyeckas oeATeNbHOCTb yunTens:

Yuutens npoeoauT poHTanbHylo beceny; akTyanM3mMpyeT 3HaHWUsA O npaBunax paboTbl B Xu-
MUYecKon naboparopuu, o npuémax paboTbl CO WITATUBOM U CMIUPTOBKOW, C AATYMKOM TeM-
neparypbi;

CO30aéT ansA obyyaloLmxca NpobaeMHyo CUTyaLuio; NOOYKAAET K BblCKa3blBaHUIO NpeaJio-
YKeHWI 0 cnocobe 1 cpeacTBax 4OCTUNKEHUS MOCTABIEHHOMN LiE.

Paboma ¢ mepmuHamu u noHSIMusAMU.

MoeTopuTb 1 0606WUTL 3HAHMA yyalmxca 06 ycTponcTee U npuHumMne paboTbl naboparop-
HOrO LITaT1Ba M CMMPTOBKM, 3HAKOMCTBO C AATYMKOM TeMrnepartypbl.

OnucaHue npobemHol cumyauuu.

[lns NnpuroToBneHUs Yas [Be XO3AWKW MNOCTABM/IM Ha ra30BYIO MJIUTY YaNHWUKU C OJMHAKOBbIM
06bEMOM BOAbl. AW ra30BYyo ropesiky. Y nepBoi XO38WKW YaWHUK 3aKUMen Ha ABe MUHY-
Tbl paHblue, 4em y BTopoi. C yem 310 MOXKeT 6bITb CBA3aHO?

OTMeuaeT, YTO MpaBuW/IbHbIA OTBET Ha 3TOT BOMPOC YYEHWKM MOJydHaT B XO€ BbINOSHEHUS
npakTUyecKom paboTbl.

YuebHasn peatenbHoCTb 0byyatowmxcs:

OTBEYAlOT HA BOMPOChI, BbICKA3bIBAKOT CBOM MPEANOIOKEHUS; CTPOAT rMNoTe3bl; Npeanararot
Cnocobbl M CpeacTBa peLleHns y4ebHomn 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 OWU60K
U UX KOppeKuus

MNpennonaraemas NpoAOMIKUTENBHOCTb: 7 MUH.

MNepnarornyeckas [eaTeNbHOCTb yUUTENSA:

opraHusyet obcy)kaeHve pesynbratoB paboTbl, KOPPEKLMIO BbIBOLOB MO paboTe; Ha ocHoBe
BbIBOJOB peLueHne npobnemMHoON cuTyaumu; obCcyKaeHe OTBETOB Ha KOHTPO/bHbIE BOMPOCHI.
YuebHasn peatenbHoCTb 0byyatowmxcs:

CPaBHMWBAIOT MOJyYEHHbIE JAHHbIE C pe3ynbTataMu APYrMX YYaLWMXCSA WAK rPynn; Npu Heob-
XOAMMOCTU KOPPEKTUPYIOT BbiBOAbI U OhOPMASAIOT pe3ynbTarbl MpakTUyeckon paboTbl B Te-
TPaau WK Ha creumnanbHbiX 61aHKax; OTBEYAKOT Ha KOHTPOJ/IbHbIE BOMPOCHI

JTtan ypoka 5. UHdopmauma o pomawHeM 3apaHuu u pednekcus

MNpepnonaraemas NpoAO/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-
BUAYyasIbHbIA MHOEKC KauyecTBa ypoKa»;

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

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

YyebHasa aeatenbHoCcTb obydatoLmxcs:

3a4al0T YTOYHSAIOLWME BOMNPOCHI O BbIMOMHEHUM AOMALLHErO 3a4aHWAY;

paccuuTbiBaloT «MHAMBMAYaNbHBIM MHOEKC KaYecTBa YpoKa;

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

BbICKa3blBAIOT OLLEHOYHbIE CY>KAEHWUA M COOTHOCAT pe3y/bTaTbl CBOEN AeATENbHOCTU C LeSbio
ypoka.

Marepuansl Ana NnoAroToBKU K ypoKy

MHcTpyKuma K npakTMueckon pabore «M3yyeHne cTpoeHus nnameHm».

* 3anycTute Ha peructparope AaHHbIX nporpamMmHoe obecneyerue Releon Lite.

* [NonpkniounTte BbiICOKOTEMMEPATYPHbIM AATYUK (TepMonapy) K peructparopy AaHHbIX (KOM-
nbtoTepy).

 3akpenuTe JaTyMK B LUTATUBE TaK, 4TOObI €ro KOHYMK Kacancs UTUAA CIMPTOBKM.

* 3anyctute usMepeHue Temnepatypbl knasuwen «llycks.

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

Puc. 8. Touku n3mepeHus TemnepaTypbl NiaMeHu

* [lepemelnanTe patymk Temneparypbl B C/lefyiloline TOYKWU NJaMeHU B COOTBETCTBUU C
yKasaHHoi cxemoM. [lns atoro ocnabnsite MydTy 1 nepeMeLtante eé (BMecte C nankom
M LATYMKOM) B Hy)KHoe MecTto. Koraa nokasaHus ctabuiusmpylotcsi, CHOBa 3aHoCHTe
3HayYeHue 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 BHumarue! NMpun N3y4eHUU CTPOEHUSA NIAMEHMU CYXOro roprOYero UCnosb3yeT-
ca 1/4 yactb Tabnetku. Kycouek roproyero nomeLLatoT Ha KEpaMUHECKYHO MIUTKY.

* BHecute B nnams cnMpToBKM Ha NOMMUHYTLI NPOGUPKY. U3BnekuTe NpobupKy 13 niame-
HWU M pacCMOTpUTE €€ NOBEPXHOCTb.

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

MOMOLLDb YYUTENIO

Marepuanbl gna KonMpoBaHUsA
Tabnuua pesynbratoe paborbi.

Pesynbratbl usmepeHui 1 HabtoAeHWIM 3a NIaMeHeM

TOUYKA \fpocm

Temneparypa Temneparypa Temneparypa Y10 06paso-
Ne UcTtouHuk okono ¢uTu- B CpefHEN B BEPXHEWN Basiocb Ha
: TENnaoThbl na (Kycouka yacTu nname- YacTtu naame- NOBEpPXHOCTH
roprouyero) HH 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 UHAMBUAYaANbHOIO MHAEKCA KavyecTBa ypokKa

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

TeopeTuyeckoe nosAcHeHue

[opeHWe — CNoXHbIM NPOLEeCC, CONPOBOXAAIOLWMNCA BblAENEHUEM SHEPTUU, KaK NPaBuUIo,
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 nJams UMeeT CXogHoe CTpoeHue. B HEM MOXXHO BbIAENUTL 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 BOCCTaHOBUTESIbHbIM KOHYC COCTOMT U3 CMECH BO34yXa U ropsALLEero rasa. 34ecb
nog enusiHuem 6onee ebicokor Temneparypbl, 1500— 1800 °C, npoayKkTbl McnapeHus u pasno-
YKEHUSA rOploYMX BELLECTB aKTMBHO pearvpyroT ¢ kucnopogoM. Ecnm vactb yrnepoga ocraércs
cBOOOAHOM, TO €ro MesibYanLLMe YacTULbl PacKansATCa v NPUAAIOT MJaMEHU APKOE CBEYEHHE.
Jta yacTb nnameHu b6orarta yrapHbiM razom CO — cunibHbIM BOCCTAaHOBUTESIEM, NO3TOMY €€ Ha-
3blBAOT BOCCTAHOBUTENbHOM. TouKa Hanbonee BbICOKOW TemrepaTypbl HAXOAMUTCA Ha ocTpue
BOCCTAHOBMTEIbHOIO KOHYcCa.

3) BHewHuit okncnutenbHbId KOHYC 0bpasyeT HeBUAUMYIO 0OO00UKY, OKpY)KatoLLyto nna-
M. 34eCb Mo BIUSHUMEM 3HAYMTENIbHOMO MPUTOKA KMC/OPOAA BO3AyXa MPOMCXOAMT MOJIHOe
okucneHwue roptoyero sewectea go CO, u H,O (npu ropeHnn cyxoro roproyero Ha OCHOBE ypo-
TponuHa Takxe obpasyetca N,). MNpu 3ToM ocTaércsa M3bbITOK KUCIOPOAA, KOTOPbIN MPU BbICO-
KoM Temneparype ob6s1afaet BbICOKOM OKMC/IUTENIbHOW aKTMBHOCTbIO, MO3TOMY BHELLUHAS 4acTb
NnAaMeHU Ha3blBAETCS OKUCUTENIbHOM.

Mpu ncnonb3oBaHuK NoadyBa BO3Ayxa MOXHO YBE/IMYUTb TEMMNEPATYPY NIaMeHu.

MeTtoguueckue KoMMeHTapuu

Mpu HanMuMK BpeMeHM MOXKHO HarpeTb NPOBUPKY B NiamMeHu cyxoro roptoyero. OHo paér
MeHee CBeTsALlee NiaMa No CPaBHEHUIO C NiaMeHeM cBeyu. Ho npoayKTbl ropeHust Cyxoro ro-
proyero pasnuyatotca. Hapagy ¢ BogsHbIMM napamu, YIMeKUCbIM rasoM U caxker obpasyercs
asor.

3apaHusa K YpOKy

KoHTposibHble BONpoCh!:

1. Kako# MCTOYHUK nnameHu 6bi1 UCnonb3oBaH?

2. Kakas yacTtb nnameHun camas ropsivas?

3. o KaKkol MakcMMasibHOM TeMnepaTtypbl yAaéTca nporpets TepmMonapy?

4. Y10 ropsiyee — LEHTP NNaMeHu Unu Kpana?

5. MoyeMy cnupToBKa ropuT NOYTHM BECLBETHLIM NaMeHeM, a cBeda — ceeTawmnm? MoxHo
NN MCMONb30BaTh CBEYM B labopartopmm BMECTO CMUPTOBOK?

6. Kakve npopyKTbl FrOpeHUsi OQUHAKOBBI Y CMIMPTOBKU U CBEYN?

7. 3a0aHue 013 nodzomoBku k MMA, BIIP

Mpu HarpeBaHuu TBEPAbIX BELLECTB B Npobupke Heobxoanmo:

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

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

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

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

Orteer: 4.

8. 3adaHue 0na pazBumus pyHKUUOHANLHOU 2PAMOMHOCMU
B kHure Maiikna ®@apapes «Mctopua ceeum» aBTOp ONMCbiBaeT
— OrbIT, KOTOPbIN OH AEMOHCTPUPOBAsT Ha CBOMX NeKkuuax. B nnamsa
' CBEYM OH MOMELLAN U3OrHYTYIO CTeKNsHHYo Tpyoky. OauH KoHew,
TPYOKM onycKasnca Heaaneko ot UTUIIA, BTOPOW BbIBOAWIICA Ha He-
CKOJIbKO CAaHTUMETPOB OT NiiaMeHu. Yepes HeEKOTOpoe BpeMs K KOH-
| Uy TpybKM nogHocuamn ropsawyto nyuuHy. Mosensanock nnams, KoTo-
- poe CyL,ecTBOBasio OTAENbHO OT niaMeHun ceedn. Kak MoxKHO 06b-
ACHWUTb 3TO ABNeHue?
Orteer:
B aToM yacTM nnameHu nponcxopgut ncnapenune napaduHa. lNa-
pbl NapadurHa Ha Bo3ayxe Npy NOAXKUraHWM 3aropatoTcs.
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Ypok 2. «Peakyus Helimpanusayuu»

DopMHpoBaHME Y ydalMXCA YMEHUIU TUTPOBAHUA ABMAETCA HEOOXOAMMbIM YC/IOBUMEM ANA
nposefeHMsa 60NbLUIMHCTBA UCC/Ie0BATEIbCKUX PabOoT MO XUMUU.

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

Llenb ypoka: co3patb ycnoeus s M3ydeHus U 060OLLEHNUA (DU3UYECKUX U XMMUYECKUX
CBOWCTB OCHOBaHWK, chopMMUpoBaTh Yy 0ByyaloLmMXCa no3HaBaTeNbHble YHUBEPCabHble y4eb-
Hble feNCTBUSA.

MNpononKuTenbHOCTb YpOKa: OAuH akafeMUYeCcKui vac.

MnaHupyemble pesynbTathi:

[pedmemHebie:

* XapakTepu3oBaTb (M3MYECKME U XMMUYECKNE CBOMCTBA OCHOBAHMM, MPOBOAMTbL OMbIThbI,

noaTeepXXaatoLme XmMMyeckre CBOMCTBa OCHOBaHWI;

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

* nosib3oBarbca HropeTkon 1 gatumkom pH.

MemanpedmemHeole:

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

* perynAaTuMBHble: CTaBUTb y4yeOHble 3ahayu, COCTaBAATb MAaH MOC/efOBaTeIbHOCTU
LEWCTBUI; OpraHM30BbiBaTb paboyee MeCTO NpW BbIMOJIHEHUM XMMUYECKOro 3KChe-
PUMEHTa;

* KOMMYHWKATMBHbIE: MOJIHO M TOYHO BbipaykaTb CBOW MbIC/IM, apryMeHTMpPOBaTb COOCTBEH-
HYIO TOYKY 3peHus, BCTynaTb W Moadepusartb auanor; addekTueHo paboTatb B nape
WK rpynne npy peLueHnn ydebHbix 3agad.

JluyHoCcmHel€e:

* OLleHMBaTb YPOBEHb YCBAMBAEMOro y4ebHOro marepuana, UCXOAa U3 COLUMabHbIX U IMY-
HOCTHbIX LleHHOCTEW;

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

O6opynoBaHue, nporpaMMHoe obecnevyeHUe U pacxoaHble MaTepuanbl

KomnbloTep; nporpamMmHoe obecnedenue Releon Lite; patumk pH; gatumk Temneparypbi
NNaTMHOBBIN; JaTYMK AABNEHUSA; cTakaH xuMuueckuit Ha 150 mn; 6lopetka Ha 25—50 mn; mar-
HWTHasA Mellasika; pe3nHoBas rpyLa; nunetka Ha 20 mMn; WwTatMe ANA 371eKTPOAOB; LWTaTUB Na-
6opaTtopHbIi; Konba KpyrnoAoHHas; pe3vHoBas npobka C OTBepPCTUAMMU /15 AATYMKOB TeMmne-
patypbl U aaenenus; annapat Kunna nnv npubop KuplowkrHa, 3apsyeHHbIM peareHTaMu ans
MONyYEeHUs YINEKUCSIOro rasa; AUCTUANMPOBAHHAsA Bopa; consaHaa kucnota, 0,1M pacteop;
0,1M pactBop 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 fesATeNbHOCTb YYUTENS:

MpoBEpPSET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoKe, CO3AaET NoJOXKUTE 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 aeATeNlbHOCTb yuuTens:

NPOBOAMT (hPOHTaNIbHYO Beceny; aKTyanM3MpyeT UMEIOLLMECS 3HAHUS;

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

Paboma ¢ mepmuHamu u noHSMusMU.

MoeTOpUTb M 060BLLMTL 3HAHUSA YHALLMXCA O COCTaBe OCHOBAHWM, KnaccuduKaumu, dpusmnde-
CKMX CBOWMCTBax, OTHOLLUEHUM PACTBOPUMbIX OCHOBAHWM K MHAMKATOpaMm, peakuuu obmeHa,
KMCNoTHOCTM pacTteopa — pH pacrteopa.

Mpennaraet BbicKasarb MHEHUS O TOM, KakK MOXKHO MOJTY4YMTb M3 OCHOBaHMI conu. Mpu BO3HWKHO-
BEHWM 3aTPyAHEHWI NPUBOAMT NPUMEPbI CNOCOOOB nonyyeHus conen us kucnor. Coobluaet oby-
YaIOLLIMMCSH, YTO PeaKLMs MeXKay OCHOBaHWEM M KMC/IOTOWM OTHOCKTCA K peakumsm obmeHa.
MpocuT 3anmcatb ypaBHEHWE peaKkLMu Mexay rmapOKCUAOM HATPUSA U CONAAHOW KMCIOTOM.
3apaéT BONpoC: Kak MOXHO OMPefenuTb, YTO B pe3y/nbTare MPOTeKaHUs peakuuu LLenoydb
NMOJSIHOCTbIO MpopearMpoBana ¢ KUC/IOTOW?

YyebHasa neatenbHoCcTb obyyatoLmxcs:

OTBEYAIOT Ha BOMPOCHI, BbICKA3bIBAIOT CBOM MPEANOIOKEHUS, NpeanaratoT U COrMacoBbIBalOT
C yuuTenem TemMy 1 Lefib YPOKa; NpeasiaratoT cnocobbl U CPpeacTsa AOCTUXKEHUA LiENH.
BbickasbiBaloT cBou npeanosnoxeHus no cnocoby nonyyerus conei. Mcnonbsys aHanorum,
npeasiaratoT MPOBECTU PeaKLMIo MeXKay OCHOBAHUEM U KUC/IOTOM.

3anucblBaloT ypaBHEHWE peakLMmn MexXay KUC/IOTOM U OCHOBaHWEM.

MpeanonaraloT, 4TO OKOHYAHWE PeaKkLUMU MOXKHO OMpeneNuTb C NMOMOLLBIO UHAMKATOPOB U
aatumka pH

JTtan ypoka 3. [lpyumeHeHne 3HAaHU B HOBOW CUTYyaLLMU

MNpennonaraemas nponomxkutenbHocTb: 20 MUH.

Meparorvyeckas fesATeNbHOCTb YUUTENS:

1. CoobLiaeT yyalmmcs, 4TO peakums Mexay KMCIOTOM U OCHOBAHUEM Ha3blBAeTCs peak-
LUMen HelTpanusaumu.

MNpepnaraet npoBecTy peakuuio HeMTpanusauuMu B NpUCYTCTBUM 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 paboTbl. [pn HEOBXOAMMOCTH OKa3blBAET MOMOLL 0OyYaeMbiM.
2. O6cyxpatoT pesynbratbl paboTbl, COBMECTHO C y4eHWKaMU hOPMYMPYIOT BbIBOAbI.

3. Coobuiaer, 4To CyL,ecTBYeT eLé oAnH cnocob Nony4yeHus conen U3 pacTBOPUMbIX B BO-
[ie OCHOBaHWMM — B3aMMOLEWCTBME LLENOYeN C KMCNOTHbIMK okcuaamu. [lemoHcTpupyet
onbIT «TennoBoi achheKT peakummn rmapoKcuaa HaTpus C YreKUC/IbIM ra3oms.

4. TpocuT yyalwmxcs ykasaTtb NpU3HaKM peakLmu 1 3anucaTb ypaBHEHWE peakLum, 3aHeCTu
pesynbTarbl HabnloaeHWI B Tabnuuy 1 caenartb BbIBOAbI.

YuebHas pestenbHOCTL 0byyarowmxcs:

1. BbinonHsiot naboparopHyto paboty, paboras B napax; ohopMasioT pesysnbratbl U3Me-
PeHWI 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), BbloesieHne napos BOAbl. 3anucbiBaioT YpaBHeHWE peaKunn, 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 Npofo/IKUTENBHOCTb: 7 MUH.

MNeparornyeckas [eATeNbHOCTb yUUTENSA:

opraHusyet obcyaeHne pe3ynbTaToB OMbITOB M COBMECTHO C yYaluMucsa (opMyIupyeT Bbl-
BOObl O XMMMYECKUX CBOMCTBAX OCHOBAHWUM.

lNpennaraet oTBETUTb HA KOHTPOJIbHbIE BOMPOCHI U TECTHI.

YuebHas peatenbHoCTb 0byyatowmxcs:

NMPUHUMAIOT yyacTue B 0OCY>KAEHUU pe3ynbTaToB U hOPMYIMPOBKE OOLLMX BbIBOAOB, 3aHO-
cAaT BbiBOAbI B TeTpaan. OTBeyatoT Ha BONpPOChI U 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 CTeneHb 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 nabopatopHoi pabote «Peakuus
HenTpanusaumm».

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

* B crakaH nepeneiite oTMepeHHbIM 06bEM pacTBopa
wenouu (10 mn).

» [obasbre B cTakaH 20 M/ AUCTMANMPOBAHHOMW BOAbI.

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

Puc. 9. YctaHOBKa A1 KUCIOTHO-OCHOBHOMO TUTPOBAHUSA:
1 — GlopeTKa; 2 — wWTaTtMB 418 3aKpenneHus aariunka pH;
3 — partuuk pH; 4 — aKopb MarHUTHOW MeLLanKu;

5 — MarHuTHas Meluasnka
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* 3akpenuTe 31eKTpop B WUTaTUBE. AKOPb MeLlask1 He JOMKEH KacaTbCs 3NEKTPoaa.
* HauyHute 3anucb M3MepeHuit, DOXKANUTECH, MOKA NOKa3aHWA 3MeKTpoda CTaHyT cTabusib-
HbIMM.
* [lpubasbTe K pacteopy 2—3 Kaniu pacteopa dheHondranemHa.
* [MpunueaiTe c oamMHakoBom ckopocTbio 0,1 M pacTeop xnopoBofopoja B CTakaH ¢ pac-
TBOPOM LLESIOYM.
O6pamume BHumMaHue, 4TO NPU NPUBAUKEHUM TOUKM HelTpanusaumu (korga byaet npunu-
TO nNpumepHo 9,5 Mn pacTBopa KMCIOTbl) pacTBop KUCAOTbl AobaensaiTe no kannam. B momeHT
obecLBeuMBaHUA OKpacku deHondTanemHa JOCTUraeTca Touka HeWTpanusauun. pH pacteopa
B 3TOW TOYKe paBeH 7.
* [Npuneite eLé HECKOIBKO M1 pacTBOpa KUC/IOTbI B CTaKaH. 3aHecuTe NnoJlyYeHHble AaH-
Hble B Tabnuuy. Caenaite BbiBOAbI MO pe3ynbratam paboTbl.
Bbisogpbi:
YKazarb, Kak MOXHO OnpenenunTb TOUKY 3KBUBANIEHTHOCTH (KOraa LLienioyb NoJIHOCTbIO BCTY-
nuna B peaKkLmio C KUCIOTOM).
2. UHCTPYKUMSA K BbINOSHEHWUIO AEMOHCTPALMOHHOIO onbiTa «TennoBor 3(deKT peakumm
rMAPOKCUAA HATPUA C YITIEKUCSIBIM ra30M»:
* KpyrnogoHHyto Konby 3anonHuTe yrnekucbiM ra3om u3 annapara Kunna wnu npubopa
KuptowkuHa. MonHoTy 3anonHeHns NpOKOHTPONUPYUTE NPU NOMOLLM FOPSALLEN JTYYUHBI.
* B HanonHeHHyto razom Konby GbICTPO HacbINbTe NOPOLLOK MMAPOKCHAA HATpUa (Ha Kon-
6y émkoctbto 0,5 n cnegyet B3atb okono 10 r NaOH) n repmetnyHo 3akpoiTte npobkon
C AaTyMKaMu TeMnepatypbl U JaBNeHUS.
* HauHute namepeHus v HabnoganTe, Kak B TeyeHne 2—3 MUHYT U3MEHAIOTCA 3HAYeHUs
Temnepartypsb! 1 AasneHus (unm obbéma) B konbe-peakrope.

NMOMOLLb YHYHUTENIO

Marepuanbl AnAa KONUPOBaHUA
Tabnuua pesynbratos paborbi
Pesynbratbl usmepenuit /HabnogeHunii nabopatopHomn paboTbl
«Peakuus Hevitpanusaumumn»

PactBop nocne
nobasneHus
M36bITKA KUCOTbI

UcxopHbiit pac- PacTtBop B TO4YKe
TBOP LLEI04HU 3KBUBAJIEHTHOCTH

3HaueHue

3HayeHue pH

LieeT cheHoNndTanenHa

Pesynbratbl HabntoaeHWM 4EMOHCTPALLMOHHOIO OnbiTa
«TennoBow achheKT peakumnm ruapoKcHMaa HaTpUs C YINEKUCbIM ra3om»
Pe3synbratbl HabnoaeHui

Moka3zatenu HauyanbHble nokazaHus KoHeuHble noka3zaHus

Jasnexue

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 nosscHeHue

1. K nabopatopHoi pabote «Peakuus HenTpanusaumm».

Mpu nobaBneHWn K pacTBopy Liesioyn pacteopa Kucnotel pH 6yaet cHuxarbca. Mpu pas-
HOMepPHOM [00aBfieHWM pacTBOpa MOXHO A0OUTLCA Xopollero rpaduyeckoro M3obpaykeHus
KPWBOW TUTPOBaHMA CUNbHOMO OCHOBaHWUA CU/IbHOW KucioTo. Ha rpadmke Gyaet BuaeH cka-
YoK TUTpOBaHUA, Koraa pH pacteopa 3a kopoTkoe BpeMs (npu nobasneHnr HebobLIOro Kou-
4ecTBa KWUC/OTbl) U3MEHAETCS 3HAYUTESIBHO.

Mpu Hannumm y umndposor nabopatopmu pyHKLUUM BBEAEHWUSA OTAENbHbIX TOYEK MOXKHO MpU-
6aBnATb B CTaKaH NOpPLMKU COMAHON KUCIOTbl onpeaenéHHoro obbéma u onpeaenats pH nony-
YeHHOro pacTeopa.

2. K neMoHcTpaunoHHOMY onbiTy « TennoBow 3chdeKT peakumu ruipoKcuaa HaTpus C yrne-
KUCJIbIM ra3oMm».

JaHHbIM onbIT HAMNAAHO AEMOHCTPUPYET XMMUYECKUE CBOMCTBA LLLeIOYEN U KUCIIOTHbIX OK-
cugos. [1na ero npoeeaeHUs pekoMeHayeTca 6patb Konby Takoro pasmepa, 4tobbl AaTunK Tem-
nepaTypbl, NPOXOAA Yepe3 pe3nHOBYIO MPOoOKy, Kacancs nopoluKka rugpokcuaa Hatpus. Ona
COKpALLLEHUS BPEMEHWU NPOBEAEHUS OMbITa Jyylle UCMOMb30BaTh HE FPaHysbl TMAPOKCUAA Ha-
Tpus, a MOPOLLOK, T.e. HEOOXOAMMO NPeaBapPUTESIbHO PACTEPETD LLENOYb B CTYIKE.

Mpu nposeneHMM onbiTa Ha CTeHKax KoOnbbl KOHAEHCUpYeTCA Boda, KoTtopas obpasyetcs
COMMACHO YPaBHEHUIO PeaKLUU:

2NaOH + C02 = N32CO3 + Hzo + Q

MeToauueckue KOMMeHTapuu

[Ons dopmMupoBaHMa ymeHUa NPOBOAWUTL TUTPOBAHWE PEKOMEHAYEeTCA MPOBECTU OMbIT He-
CKONbKO pas. [lepBoe TUTpoBaHUe ABNAETCS NpUKMAOYHbIM. OHO No3BONSAET onpenenuUTb Npu-
MepHbI 0OBEM KUCNOTbI, HEOOXOAMMOW A1 AOCTUIKEHMSA TOYKU IKBUBASIEHTHOCTH.

Mpu BTOPOM TUTPOBAHMU MPU MPUBAUMKEHUM K TOUYKE IKBMBASIEHTHOCTU PACTBOP KUC/IOTbI
npubaBnsaeTca no Kannam, 4OXKMAAACb OTK/IMKA aartyvKka pH.

O6pamume BHumaHue! B 1eMOHCTPaLMOHHOM OMbITE Heslb3A UCMOJb30BaTb NIOCKOAOHHbIE
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 NpoueccoB nuuwiesapeHus. HapyueHve obOMeHa BeLLECTB, a TaKKe BO3LEUCTBUE MHbIX
(hakTOpOB MOXKET NPUBECTU K MOBbILLEHHON KMCIOTHOCTH »KeyLo4YHOro coka. B atom cnyyae
BpayM HasHayaloT aHTauugHble npenapatbl, Hanpumep «Anbmarenb». B cocTtae npenaparta
BXOAAT r'MAPOKCUL, aJIIOMUHUSA U TMAPOKCUA MarHus. Kakyro posib MrpatoT 3TW BelecTBa B CHU-
YKEHUU KMCIOTHOCTU XKeNyfo4YHOro coka?

PeweHue:

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

2. 3adaHue 013 nod2omoBku k MA, Bl1P

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

1) dbocchopHas kucnorta;

2) ruppoKCUA, HaTpus;

3) cepHUWCTbIN ras;

4) ruapoKcUa MarHus;

5) okcup meam (I1).

Ortser: 1, 3.
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2) YcTtaHoBUTE cooTBETCTBME Mexay UCXoaHbiMU BeLLeCTBaMU U NMPOAYKTaMU peaKLUUN.

NMCXOAHbIE BELLECTBA MNPOAYKTbI PEAKLUWH
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) MNMpu3HakaMu npoTekaHus peakuun mexay rugpokcugom meau () u cepHol kucnoton
ABNAOTCS:

1) pacTBOpeHue ocajKa;

2) nosBneHve ocagKa;

3) obpazoBaHue HGecLBETHOrO PacTBopa;

4) obpasoBaHMe OKpaLLeHHOro pacTeopa;

5) BbigeneHue rasza.

OtserT: 1, 4.

KoHTponbHble Bonpoch!:

1. O6bACHWTE, KaK U NoYeMy M3MeHsAEeTCs 3HavyeHne pH pacTBopa npu TUTPOBaHUM CUbHO-
rO OCHOBAHMUSA CUJIbHOM KUC/TOTOM.

2. MoxkHOo N1 ucnonb3oBaTb BMecTo heHondTanenHa pactBop MeTunopaHxa?

3. lMepeuncnute Knaccobl BelLecTs, C KOTOPbIMU pearvpytoT HEPAcTBOPHMMbIe B BOJE OCHO-
BaHUA W wenouu. lpueegute npumepsbl. HazoBuTE NpU3HaKK peaKkLuui.

Tembl npoekmHeix u uccnedoBamenbckux pabom

1. OnpegeneHue copepkaHns ackopbUHOBOW KMCNOTbI B JIEKAPCTBEHHbIX Mpenaparax.

2. OnpepeneHve KMCNOTHOCTM (DPYKTOBbLIX COKOB.

3. OnpepeneHvie KUCNOTHOCTU Kedupa U APYrUX MONTOYHbIX NPOLYKTOB.

4. CpaBHuTeNIbHasA XapaKTepPUCTUKA KUCIOTHOCTU AGNOYHOrO 1 CTOSIOBOMO YKCycCa.

5. OnpepeneHue copepyXaHus KUCNOTbI B IMMOHE.

9 knacc

Ypok 3. «Teopusa 3nekmponumuyeckol ouccoyuayuu.
dnekmposiumel U He31I€KMPOJIUMbI»

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 Marepvana).

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:
[lpedmemHeie:
* PacKpbITb MOJIOXKEHUSA TEOPUWU INTEKTPOSIMTUHECKOW AMCCOUMALMM (pacnan BELLECTB Ha
MOHbI NPW PACTBOPEHUM WSIM PaCnaB/ieHUU, KAaTUOHbI U AHUOHDI);
* XapaKTepu3oBaTb BELLECTBA MO COCTaBy, CTPOEHWIO U CBOWCTBAM, yCTaHaB/WBaTb Npw-
YMHHO-CNIeACTBEHHbIE CBA3U MEXAY AaHHbIMU XapaKTEPUCTUKAMM BELLECTBA;
» cobniogarb npaeuna 6ezonacHoi paboTbl NpuU NPOBEAEHUM OMbITOB, MNOJIb30BATLCA fla-
H6opatopHbIM 060pYyAOBaHMEM U MOCYAON.
MemanpedmemHesie:
* no3HaBartesibHble: CO3AaBaTbh (COBMECTHO C y4YuTeNieM) afropuTM LeATeNbHOCTU NpU pe-
LWeHnM nNpobiieM NOMCKOBOrO XapaKkTepa; yMeTb OpraHM30BbIBaTb MCCefOBaHUE C Le-
Nbl0 MPOBEPKM MMMNOTE3; YMETb AeNlaTb YMO3aK/IIOUEHUA U BbIBOAbI;
* perynsiTMBHbIE: KOHTPOJIMPOBATb U OLEHUBATb pPe3y/bTarbl AEATENIbHOCTU, BHOCUTb KOp-
PEKTMBbI B UX BbINOJIHEHUE;
* KOMMYHWKATMBHbIE: MOJIHO U TOYHO BbIpaXkaTb CBOW MbIC/IM, apryMeHTUpoBaTb COHCTBEH-
HYIO TOYKY 3peHus, BCTynaTb W MnopadepkuMsartb auanor; addekTusHo paboTatb B nape
WK rpynne npu pelieHnn yyebHbix 3agau.
JludHoCcmHele:
* pas3BWBaTb NPaKTUYECKUE YMEHUS, CBA3AHHbIE C U3YYEHUEM OCHOBHbIX MOJIOXKEHUH TEO-
pWM 3NEKTPONIUTUYECKON AUCCOLMALIMM;
* NPOABNATb MO3HABATE/IbHbIN UHTEPEC, HANPaBEHHbIM Ha U3yYEeHUE OCHOBHbIX MOSOXKe-
HWI TEOPUW INEKTPOSIMTUHECKOW AUCCOLMALNM.
O6opynoBaHue, nporpaMMHoe obecnevyeHUe U pacxogHble MaTepuan bl
KomnbtoTep, nporpammHoe obecrnedenue Releon Lite, umcbpoBOi AaTYMK 31EKTPONPOBOA-
HOCTH, cTakaHbl Ha 50 MNI; CTeKNAHHAA Nanoyka; NPOMbIBANKA; Wnatenb — 2 WT., AUCTUIIN-
poBaHHas Boaa; no 20 Ma aTunosoro cnupta; 5%-Horo pacTeopa caxaposbl; pacTBopa cnupra
(1:1); 5%-Horo pacteopa xnopuaga Hatpusa; 5%-Horo pacteopa xnoposogopoaa; 5%-Horo
pacTBopa rMapoKcMaa Hatpus, noBapeHHas conb (TBEpaasn), caxap (TBEpabii).
Xop, ypoka

JTtan ypoka 1. OpraHusauUOHHbIN

MNpennonaraemasa npofosKuTeNbHOCTb: 1—2 MUH.

MNepnarormyeckas [eaTeNbHOCTb yUUTENSA:

NpOBEPSET FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoKe, CO3AaET NOOXKUTE Tb-
HbI 3MOLMOHASIbHbIM HACTPOM Y 0ByYatoLLMXCA.

YuebHasn peatenbHoCTb 0byyatowmxcs:

3MOLMOHANbHO HACTPaUBAKOTCA Ha MPEeACTOALLYIO Y4ebHYI0 AeATEeNbHOCTb

dTan ypoka 2. AKTyanusauua u 0606weHue sHaHUM

MNpeanonaraemas npogomkutensHocTb: 10 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

NpoBoAMT (hPOHTaNbHYIO Becenly; aKTyanM3vpyeT MMeloLMecs 3HaHus, noMmoraeTr obobue-
HWIO 3HaHWIM O pacTBOpax;

CO30aéT ansA obyyaloLmxca NpobneMHy0 CUTyaLuio; NOOYKAAET K BbICKAa3blBaHUIO NpeaJio-
YKEeHWI 0 cnocobe 1 cpeacTBax 4OCTUNKEHUS MOCTABIEHHOMN LiENn.

Paboma ¢ mepmuHamu u noHSIMusAMU.

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.

O6uen3BecTHO, YTO PacTBOPbI BELLECTB B BOAE MMEIOT Dosiee BbICOKYIO TemMneparypy Kurne-
HMA 1 Bonee HU3KYIO TeMnepaTypy 3aMep3aHus Mo CPaBHEHMUIO C YMCTOM BodoM. M3BecTHO,
YTO Temnepartypa 3amMep3aHus pacTBOpa 3aBUCUT OT KOHLEHTPALMKU PAcTBOPEHHOMO Belle-
ctBa. Ecnu B 1 kr Bogbl pactBopuTh 1 MOSb BeLecTBa, HaNpUMep MIOKO3bl, TO TemMneparypa
3amep3aHua 3Toro pacteopa noHusutcs Ha 1,86. To ecTtb pacteop OyaeTt 3ameps3artb Npu
—1,86. MNoHmxKeHMe TeMnepaTypbl Ha TAKYIO e BE/IMYMHY MOXHO Habnoaath Npu pacTeo-
peHun 1 monb muuepuHa, 1 Monb atunoeoro cnupTa 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 3amep3aHusa pacTBopa, COCTOSALLE-
ro u3 1 kr Bogbl M 1 Monb xnopuaa bapus, elle HWXKe TeMMNepaTtypbl 3amMep3aHus pacTeopa
xnopuaa Hatpus. Kak 06bAcHUTb 3T ABneHna?

YyebHasn featenbHOCTb 0OyyatoLwmxcs:

OtBeyaloT Ha BONPOCHI, BbICKa3biBalOT CBOW NPeAnooXeHUs, NpeanaraioT U CorflacoBbiBa-
IOT C yUUTENIEM TEMY U Lie/Ib YPOKa; 06Cy>KAaloT Crnocobbl U CpecTBa AOCTUNKEHMUSA LENu.
lMpednonazaemoe ob6vscHeHuUe npobremMHOU cumyauuu.

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

Cnocob peweHus.

MoHbl — 3apsixeHHble YacTuubl. PactBop, cogepkalumnii MoHbl, ByaeT NPOBOAUTL 3NeKTpUYe-
CKuI TOK. PacTBOpbI, coaepyKaline MoseKysbl, He 31eKTPONPOBOAHbI

JTtan ypoka 3. [lpumeHeHMe 3HaHU B HOBOM CUTYyaLLUU

lNpennonaraemasn npofonKuTenbHOCTb: 17 MUH.

MNepnarormyeckas [eATeNbHOCTb yUUTENSA:

1. YuynuTenb 3HAKOMWUT YYEHUKOB C METOAMKOM NPOBELEeHWUs UCCNefoBaHUsA, NAET 3ajaHue,
pa3faét obopyaoBaHue M MHCTPYKUMIO no pabote, obpaliaeT BHUMaHWe Ha OCOBEHHOCTH
paboTbl C AAaTYMKOM 3/IEKTPONPOBOAHOCTH.

2. [Mocne npoBeaeHUs 3KCnepuMeHTanbHOM YacTi 0BCYXKAATCA BONPOCHI O TUMNax KpUcTas-
NIMYECKUX PELLETOK U BUAX CBA3MU B NIEKTPOSIUTAX U HE3NEKTPOIUTaX.

3. Opranu3syet obcyxaeHue Bonpoca, NoOYeMy BELLECTBA C MOHHbIM TUMOM CBA3M (a Takxke
KOBa/IEHTHbIM MONSAPHBLIM) NPOBOAAT NIEKTPUYECKUIA TOK.

4. ObbsacHsaeT npouecc obpaszoBaHUs MOHOB npu pacteope. [laér onpepeneHns TepMUHOB
«KaTWOH» U «aHnoH». ObpallaeT BHUMaHWe Ha obpasoBaHWe MOHOB MPU PacrniaBieHUn Be-
LLLECTB C MOHHbIM TUMOM CBSA3M.

5. 3apaéT Bonpocsi:

Kakune noHbl obpasytotca npu pacTBOpeHUM Xaopuaa HaTpus u xnopuaa bapus B pactsope?
CKONbKO MOJIb KAaTMOHOB HATPUs M AaHWMOHOB X/lopa obpasyeTcs Npu PacTBOPEHUM B BOAE
1 Monb xnopuaa HaTpua?

Bozepaluaercs K onucaHuio NpobieMHON CUTyauUnm, MPOCUT OOBACHWUTbL ABIEHUS.

6. MNpepnaraet BbINONAHWUTL 334aHUA.

YyebHasn peatenbHOCTb 0byyatowmxcs:

1. YueHWKM BLINONHAIOT 3KCMepUMEHTaNIbHYO paboTy; 3aHOCAT pesynbTaTbhl M3MEepPeHW B
Tabnuubl.
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2. OnpenensaoT TUN KPUCTANTIMYECKUX PELLETOK U BUL, XMMUYECKOMN CBSA3U B 3NIEKTPOSIUTAX U
He3/IeKTpouTax.

3. B xone obcykaeHus Bonpoca NpUXoAsAT K BbIBOAY, YTO 3/1EKTPOSUTLI MPOBOAAT 3/IEKTPU-
YECKMI TOK 32 CYET 3apsHKEHHbIX YAacTUL, — WOHOB.

4. N306pakatoT B TETPafAX CXeMy 0Opa3oBaHWsA MOHOB, 3aMWCbIBAOT ONpPeaeneHus.

5. OtBevatoT Ha Bonpochl yuutens. O6bACHAOT NPobaeMHyo CUTyaLmio.

6. BoinonHAOT 3apaHus yuutens

Jtan ypoka 4. KoHTponb ycBoeHus, 06cyxaeHne AonyLweHHbIX
OWMOOK U X KOPpPEKLUUA

MNpepnonaraemas npogomkutenbHocTb: 10 MUH.

MNeparornyeckas oeaTeNnbHOCTb YYUTENS:

opraHu3yeT obcyxaeHne pe3ynbTaToB UCCNeaoBaHUsA, HABOAALLMMI BOMPOCaMuU nomMoraert
BbISIBUTb NPUYUHHO-CNIEACTBEHHbIE CBSA3M MEXIY XapaKTePOM XMMUYECKOW CBSI3U B Belle-
CTBE U NPUHALANIEXKHOCTU BELLLECTBA K 3/IEKTPOJIMTAM U/IM HEINEKTPOUTAM.

YuebHas peatenbHOCTb 06yYaloLWMXCA:

LEeNatoT BblBOAbI U 0DOPMAAIOT NabopaTtopHoe UCCiefoBaHWe B TETPAAAX

JTtan ypoka 5. UHdopmMmauus o poMawHeM 3apaHumn U pedrekcus

MNpennonaraemas NpPoAO/IKUTENBHOCTb: 6—7 MUH.

MNeparornyeckas oeaTeNnbHOCTb YYUTENS:

MH(OPMUPYET O AOMALLHEM 33a4aHUN, JAET KOMMEHTAPUI MO €ro BbiNOSHEHMUIO;