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BeepeHue

B 06yueHun xumumn 60osblLOe 3HaYEHWE UMEET IKCMIePUMEHT. AHANU3UPYs pe3ynbTarbl NpPo-
BeAEHHbIX OMbITOB, yyalumecs ybexkaalTcs B TOM, YTO Te€ UK UHble TEOPETUYECKUE NPeaCcTaB-
NEHUs COOTBETCTBYIOT UM MPOTUBOPEYAT peanbHOCTU. TONbKO OCYLLECTBASAA XUMUYECKUIM IKC-
NMepUMEHT MOXXHO NPOBEPUTb JOCTOBEPHOCTb NMPOrHO30B, CAENAHHbIX HA OCHOBaHUWU TEOPUM.
B npouecce 3kcnepumeHTanbHOM paboThl ydawmecs npuobpeTatoT onbiT MO3HAHWUA peasnbHO-
CTH, ABNAIOLLMICA BaXKHbIM 3Tanom hopMUPOBAHUS Y HUX yOEeXAeHUIH, KoTopble, B CBOIO OYe-
penpb, COCTaB/SIIOT OCHOBY Hay4YHOro MMPOBO33peHusi. Peannsaumsa ykasaHHbIX Lenerd BO3MOX-
Ha NPW OCHALLLEHMM LLIKOMIbHOTO KabWHeTa XMMMUK COBPEMEHHBIMU Npubopamu u obopyaoBaHK-
eM. B pamkax HauuoHanbHoro npoekta «O6pasoBaHue» 3TO CTaso BO3MOXHbIM Gnarogaps
co3paHuio B 00Le0bpa3oBaTesibHbIX OpraHM3aumsaX, PAcnooXKeHHbIX B CE/IbCKOM MEeCTHOCTU
M ManblX ropofax, LeHTpoB 06pa3oBaHMs eCTECTBEHHO-HAYYHOW M TEXHOMIOrMYECKON Hanpas-
neHHocten «Touku pocta». BHeapeHue atoro o6opynoBaHus NO3BOSIUT KAYECTBEHHO U3MEHUTD
npouecc 0byyeHus xummun. KonnuecteeHHble 3KCreprMMeHTbl MO3BOJIAT MOJyyaTh AOCTOBEPHYIO
MHGOpPMaLMIO O NPOTEKAHUM TEX UIU UHBIX XMMUYECKUX NpoLieccax, O CBoWcTBax BeltecTs. Ha
OCHOBE MOJTyYEHHbIX 3KCMEPUMEHTASNbHBIX AAHHbIX OOy4aeMble CMOryT CaMOCTOSITE/IbHO Ae-
natb BblBOAbl, 0606LaTh pe3ysbrarbl, BbIABIATL 3aKOHOMEPHOCTH, YTO OAHO3HAYHO ByaeT cro-
cob6CTBOBaTHL MOBbILLEHUIO MOTUBALMKM OOYHEHWUA LLKOSIbHUKOB.

LleHTpbl 0O6pa3oBaHUA ecTecTBEHHO-HAYYHOW HampaBfeHHOCTM «Touka pocTa» Co3faHbl
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 NPaKTUYeCcKorn oTpaboT-
Ku yyebHoro marepuasna no y4yebHoim npegmetam «Dusmkay, «Xumusay, «bronorus».

Lenb v 3apaum

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

* paspaboTKa U peanusauus pasHOYPOBHEBbIX LOMOMHUTENbHbIX 06LWEe0bpa3oBaTebHbIX
NnporpaMm ecTecTBEHHO-HaY4YHOM HamnpaBieHHOCTH, a TaKXKe UHbIX MPOrpaMM, B TOM YUC-
Nne B KaHUKY/SIpHbIM nepuos;

* BOBJ/IEYEHME YYALLMXCS U NeJArOrMYeCcKUX PaOOTHUKOB B MPOEKTHYIO AeATENbHOCTb;

* OpraHv3auus BHey4ebHOW LeATeNbHOCTU B KaHUKY/APHbIA nepuoa, pa3pabotka v pea-
NN3auMs COOTBETCTBYIOLLMX 0Opa3oBaTtesibHbIX NPOrpaMM, B TOM YUC/Ie ASiA narepen, op-
raHM30BaHHbIX 0Opa3oBaTesibHbIMU OPraHU3aLUAMU B KAHUKYNAPHbIA NEPUOL;

* MoBblweHne NPodeccHoHanbHOro MacTepcTBa NeaarorMyecknx paboTHUKOB LEHTpa, pe-
aNn3yIoLWMX OCHOBHbIE U AOMOJIHUTE bHbIE 00LeobpasoBaTebHbIe NPOrpaMMbl;

Co3zpanue ueHTpa «Touka pocta» npegnonaraet passutue obpasosaresibHOW UHDPACTPYK-
Typbl 06LeobpasoBaTensHOM opraHM3aLmm, B TOM YMC/e OCHalleHue obieobpasoBaresibHOM
opraHv3aumu:

* 06opynoBaHWeM, CpeacTBaMM OOyYeHUS M BOCMUTAHWUA A1 U3yYyeHUs (B TOM YMcie 3KC-
NnepuMeHTaNnbHOro) npeaMeToB, KYpCOB, AMCLMMIMH (Mopynew) ecTecTBeHHO-Hay4HOM
HanpaB/eHHOCTM NPWU peanusaunmn OCHOBHbIX 0bLeobpasoBaTesibHbIX NPoOrpaMmMm U Ao-
MOMIHWUTENbHLIX 0OLW,Eeobpa3oBaresibHbIX NPOrpamMM, B TOM 4YUC/e A5 PACLUMPEHUS CO-
AepXKaHus yuyebHbix npeametos «Pusmkar», «Xumusay, «brnonorusy;
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* obopynoBaHWeM, CpeacTBaMu 0OyHeHUA U BOCMUTAHUA 418 peanusauuu nporpamm Lo-
NosIHUTEeNIbHOro 06pa3oBaHMsA eCTeCTBEHHO-HAYYHOW HanpasieHHOCTH;
* KOMMbIOTEPHbBIM M MHbIM 0BOPYAOBaHMEM.
MpodunbHbIM KOMNIEKT 0b6opyaoBaHMA MOXKET ObiTb BbiOpaH Ana 06LeobpasoBaTesibHbIX
opraHv3aLui, MMelLWMX Ha MOMEHT CO3aaHusa LieHTpa «Touka poctay Habop cpeacte obyde-
HWS M BOCMWUTaHMSA, NOKPbIBAIOWMIA CBOMMU (PYHKLMOHAIbHLIMU BO3MOXKHOCTAMM Ga30Bble No-
TpebHOCTH Npu U3ydeHUn yuebHbix npeameTos «Dusnkas, «Xumusa» n «bruonorusas».
MepeueHb, MUHUMaNbHO HeobxoaMMble (YHKUMOHANbHbIE U TEXHUYECKUE TpeboBaHWUA M
MUHMMasIbHOE KONny4ecTBo 060opyaoBaHMs, PaCcXodHbIX Matepuasios, CPeacTB 00y4eHUs U BOC-
MUTaHUA ONA OCHALLEHUS LEeHTPOB «Touka pocTa», onpenensiotrcs PervoHanbHbIM KoopauHa-
TOpoM c y4éTtom MpumMepHoro nepeyHs obopyaoBaHuUs, pacXodHbIX MaTepuasnos, CPeacTs oby-
YeHMS U BOCMMTAHUA A/ CO34aHusA U obecrneveHns hyHKLMOHMPOBaHUA LeHTpoB obpa3osa-
HWUA eCTeCTBEHHO-Hay4HOW HanpasneHHocTM «Touyka pocTa» B 06uieobpasoBarenbHbIX
OopraHusaumsax, pacnosioXKeHHbIX B CE/IbCKOM MECTHOCTU M MasbiX ropogax.
MpodunbHbIM KOMMIEKT obopyaoBaHus obecrneunBaer 3pdeKTUBHOE AOCTUXKEHME 0bpa-
30BaTe/ibHbIX Pe3yNbTaToB 00yYaloLMMIUCA MO NPporpaMMamM ecTeCTBEHHO-Hay4YHOW HamnpassieH-
HOCTH, BO3MOXHOCTb YlyONEHHOro M3ydeHUa OTAENbHbIX NPeAMETOB, B TOM yucie ans ¢op-
MMPOBaHWsA M306peTarTesibCKoro, KPeaTMBHOMO, KPUTUYECKOTO MbILLIEHUS, PAa3BUTUA (YHKLIMO-
Ha/IbHOM rPaMOTHOCTU Y 0OYYaIOLLMXCS, B TOM YMC/Ie ECTECTBEHHO-HAY4YHOM U MaTeMaTUUYECKOMN.
DKCNepuUMeHT BNAETCA MCTOYHWKOM 3HaHUW U KPUTEPUEM MX MUCTMHHOCTM B Hayke. KoH-
LenuMa coBpeMeHHOro obpasoBaHus NOAPa3yMeBaET, YTO B yHeOHOM 3KCMEePUMEHTe BeaylLLyto
PO/b JO/MKEH 3aHATb CAMOCTOSTE/IbHBIN UCCNIe0BaTENbCKUN YYEHUYECKUIM SKCNEPUMEHT.
CoBpeMeHHble 3KCnepuMeHTasbHble UCCNIEA0BaHMA MO XMMWUM Y)Ke TPYAHO NpeacTaBuTh 6e3
MCMOJIb30BaHMA He TOIbKO aHaNoroBbiX, HO U LM POBbLIX M3MepUTENbHbIX Npubopos. B Mene-
panbHoM locynapcteeHHom ObpasosarensHom CraHgapte (PFOC) nponucaHo, 4ToO oAHMM U3
YyHUBEpPCaNbHbIX Yy4yebHbIX AENUCTBUIA, NpUOOpeTaeMbiX Yy4awMMUCs, OOMKHO CTaTb yMeHWe
«MPOBEAEHUSA OMbITOB, MPOCTbIX 3KCMEPUMEHTANbHLIX WCCNEA0BAHWMMI, NPAMbBIX U KOCBEHHbIX
M3MEPEHMI C UCNOSIb30BAHWMEM AHANIOMOBbIX U LIM(PPOBbLIX M3MEPUTESIbHBIX NPUOOPOBY.
YyebHbIM 3KCMEPUMEHT MO XMMWM, MPOBOAMMbIA Ha TPaAMUMOHHOM OobopyaoBaHuW, Ges
npuMeHeHus undpoBsbix nabopatopui, He MOXKET NO3BO/IUTL B NOJIHOW Mepe peLnTb BCe 3a-
[la4v B COBPEMEHHOM LIKONE. ITO CBA3AHO C PAAOM MPUYMH:
* TPaAMUMOHHOE LIKOsIbHOoe 0bopynoBaHUE M3-3a OrpPaHUYEHUS TEXHUYECKUX BO3MOXKHO-
CTeW He NO3BOJIAET NPOBOAUTb MHOTME KOJIMYECTBEHHbIE UCC/IELOBaHMS;

* [JIUTENIbHOCTb NPOBEAEHUSA XMMUYECKUX UCCNefOBaHUWA He BCerga cornacyercsa ¢ ajv-
TENbHOCTbIO Y4eOHbIX 3aHATUK;

* BO3MOXHOCTb NMPOBEAEHUA MHOTMX UCC/IEA0BaHUI OrpaHuyMBaetcs TpeboBaHMAMU Tex-
HWKK 6e3onacHOCTU 1 ap.

LUndpoeas naboparopus NonHOCTbIO MEHSIET METOAMKY U COAEpP’KaHUe IKCMepUMEHTaslb-
HOW OeATeNIbHOCTU WM peluaeT BbiluenepeyncsieHHble npobnemsl. LLMpokuit cnekTp maruvkos
MO3BOJISET YHALUMMCA 3HAKOMUTLCSA C NapaMeTpamMmn XMMUYECKOTO 3KCNEPUMEHTA He TOJIbKO Ha
KayeCTBeHHOM, HO U Ha KonnyecTBeHHOM ypoBHe. Lindposas naboparopus nossonser Bectu
LANUTENbHbIA 3KCMEPUMEHT Jayke B OTCYTCTBME 3KCMepUMMEHTATopa, a YactoTa MX M3MepPEeHUH
HenoABnacTHa YesIoBEeYECKOMY BOCMPUATHIO.

B npouecce dhopMupoBaHUs 3KCNEpPUMEHTasNIbHbIX YMEHMI yyeHUK obydyaetcs npencras-
nATb HGopMaumio 06 UCCnefoBaHUK B YETbIPEX BUAAX:

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

(bUKcHpoBaTb BHUMAHUE Ha U3MEePAEMbIX BEJIMYMHAX, TEPMUHOJIOTUM;
* B TabnNMYHOM: 3aMoNHATL TabnuLbl AAHHBIX, NEXaWMUX B OCHOBE MOCTPOEHUS rpadmMKoB
(npv 3TOM y yyalmMxCs BO3HUKAET NePBMYHOE NpeAcTaB/ieHne o MacluTabax BesIMumnH);
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* B rpacMyecKkoM: CTpoUTb rpaduKkn No TabanyHbIM AaHHBIM, YTO AAET BO3MOXHOCTb MNe-
pexofa K BbIABUXKEHMWIO TMMOTE3 O XapaKTepe 3aBUCUMOCTU MeXAy BenudnHamu (npwu
3TOM y4yuTEeNb NOKa3biBaeT MPEMMYLLECTBO B BU3yasiM3auun 3aBUCUMOCTEN MeXay Besnu-
YMHaAMM, HamMAAHOCTb U MHOTOMEPHOCTb); B BUAE MATeMATMYECKUX YpPaBHEHWI: AaBaTb
MaTeMaTuyecKoe onucaHve B3aMMOCBA3M BE/IMYMH, MaTeMaTMyeckoe obobuieHue.

Mepexon OT Ka)Kgoro stana npeacraBieHUs MHOPMaLMK 3aHUMAET [OBOJIbHO GONbLIOW
npoMeKyTok BpemeHu. B 7—8 knaccax 3toT npouecc HeobxoAuM, HO B CTapLUMX Kaccax
MOXHO 6bin10 6bl 3TO BPEMSA NOTPATUTL Ha pelleHue Bonee BaxKHbIX 3aaad. B atom nnaHe umd-
poBble labopaTopun CyLLLECTBEHHO 3KOHOMSAT BpeMs. ITO BPEMS MOXHO MOTPaTUTb COMacHO
®roC Ha dopmMupoBaHMe McCieoBaTeNIbCKUX YMEHWW YyYalUMXCs, KOTOpble BbipakaloTcs B
cnepyoLwmx AeNCTBUAX:

* onpepaeneHue npobnembi;

* MOCTaHOBKA MUCC/eA0BaTENbCKOMN 3a4a4u;

* NJIAHMPOBAHUWE peLLeHWUs 3a4auu;

* MOCTPOEHUE Mogenew;

* BblABU)KEHMWE rMMNOTE3;

* 3KCMepuMeHTasbHas NpoBepKa rmnoTes;

* aHanM3 JaHHbIX 3KCMEePUMEHTOB MM HabnoaeHuit;

* (opMyn1poBaH1e BbIBOLOB.

MocneaHue roabl y yHawmxcs HabogaeTca HU3Kas MOTMBALMA U3YyYEHWUs eCTECTBEHHO-HA-
YUYHbIX OUCLMIMIIMH W KaK CIe4CTBME NafeHne KayecTsa 0bpa3oBaHus.

MocTaensemble B LLIKO/bl COBPEMEHHbIE CPeAcTBa 0OyyYeHus, B paMKax NpoeKTa « Touka po-
CTa» COAEPIKaT KaK y)Ke XOpOLLO 13BecTHoe 0bopyaoBaHue, Tak U NPUHLMNUANIBHO HOBOE. JTO
uMdposble nabopatopum 1 Aat4nKoBble cucTeMbl. B ocHoBy o6pasoBarenbHOM NporpaMmsl 3a-
NOXKEHO NpuMeHeHue uucbpoBbIX nabopartopuit. TemMaTMka MNpeasioXKeHHbIX 3KCNEPUMEHTOB,
KOJIMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYpe NpUMepHOi obpa3zoBartesibHOW NporpamMmmbl
no xumuu, copepxkaHuio (DepepanbHOro rocyaapcTBeHHOro obpasoBatesibHOro craHgaprta
(®roC) cpenHero (nonHoro) obuiero obpaszosaHus.

PaccmoTpeHHble B Nocobum onbiTbl NPOLWAN LWKPOKYIO anpobaumio. MHoroneTHsas npaktu-
Ka MCMonb30oBaHMA XuUMUyeckux npubopos, LIJT B WwKone nokasana, 4YTo COBpeMEHHbIE TEXHU-
Yyeckue cpeacTea obyyeHUss HOBOrO MOKOJIEHUS MO3BONSAIOT AOOUTLCSA BbICOKOTO YPOBHS YCBO-
eHus yyebHOro marepuana, yCTOMYMBOro pocTa NoO3HaBaTe/IbHOrO MHTEpPEeca LKO/bHUKOB, T.€.
npeoponeTb Te NpobsieMbl, O KOTOPbIX TaK MHOrO rOBOPAT, KOrAa peyb 3aXO4WUT O COBPEMEH-
HOM LLKOJIbBHOM XMMU4YEeCKOM 0Opa3oBaHuu.

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

B mMeToanyeckom nocobumn MCnonb3yoTca cremyioLime NOHATUS U TEPMUHDI:

Toyka pocma — 310 (eaepasnbHas ceTb LEHTPOB obpa3zoBaHusA LUUGPOBOro, ecre-
CTBEHHO-Hay4YHOro, TEXHUYECKOro U ryMaHUTapHoro npocuns, opraHu3oBaHHasa B pam-
Kax npoekTta «CoBpeMeHHas wKonax».

Lu¢ppoBasa (komneromepHas) nabopamopus (L4J1), nporpammHo-annaparHblii KOM-
M/eKc, AaTYMKOBas CUCTEMA — KOMIMJIEKT y4ebHOro 06opyAoBaHUSA, BKIIOYAIOLLMIA U3-
MepuTenbHbIM 610K, MHTepdeNc KOTOporo nossosseT obecneynsarb CBA3b C MepPCo-
Ha/iIbHbIM KOMMbIOTEPOM, M HabOp AATYMKOB, PErMCTPUPYIOLLMX 3HAYEHUS Pa3/IMYHbIX
(pU3nYeCKnX BENUYMH.

AlIXP — annapat gns npoBeAeHUs XMMUYECKUX pPeaKUMM C TOKCUYHbIMU rasamu v na-
paMu, 3aMKHYTbIX Ha MOMIOTUTE b,

BaHa koM6uHupoBaHHAA NpefHa3Ha4YeHa AN HarpeBa CTEKNSAHHbIX U hapdopoBbIX
COCYLOB C peareHTamMu Ao onpeaenéHHoN TemnepaTypbl B 3aBUCMMOCTH OT TeNJIOHOCH-
Tens. B kayecTBe TennoHocutens BbicTynaeT Boda (BoasHaa 6aHs), peyHol 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) — Npeactaenser cobon ABe cnasiHHble
nog onpeaenéHHbIM YriioM NPobupKK ¢ oaHUM ropsioM. MNpuMeHseTca ans AeMoHCTpaumm
3aKOHA COXPAHEHMSA MAcChl BELLLECTB B XMMUYECKUX pPeaKLMsX.

Mewanka mazHumHas — yCTPOWCTBO AJ1 NEPEMELUMBAHUS KULKOCTEHN, C MOMOLLbIO
BPALLAIOLLLEroCcss B MarHUTHOM MoJie SIKops.

KpaTkoe onucaHue noaxonoB K CTPYKTYpPUPOBaHUIO MaTepu1asioB

B obpazosarenbHoi nporpamme (Ol1) npeacrasneHbl cnepytolime pasgens:

1. MeToapl U3y4eHUs BELLECTB U XMMUYECKUX SABNEHUN. DKCNepUMeHTasIbHble OCHOBbI XW-
MWK
lNepBOHayYanbHble XMMUYECKME MOHATUSA.

PacTtBopbl.
OcHoBHble Knaccbl HEOPraHMYEeCKUX COeanHEHUN.
Teopwus aneKkTpoONUTUYECKON fUccoLnaLmu.

6. XuMuyeckue peakuuu.

7. XMMunyeckue anemeHTbl (CBOWMCTBA METasINIOB, HEMETA/IIOB U UX COeAUHEHWUN).

B ocHoBy BblieneHUs TakMx pa3nenoB 3a0XKeH XMMUYECKUMA IKCNIEPUMEHT, TPaaULMOHHAN
cuctema msydeHus xummn. OcHoBHOM hopMoi y4ebHON AeATeNIbHOCTU ABASETCA XMMUYECKUI
3KCMNEPUMEHT, NPOBOAMMBIA B BUAE NabopaTopHbIX, NPaKTMYECKMX paboT M AeMOHCTpauumi.
JeMOHCTpaLMOHHbBIN 3KCNepUMEHT NPOBOAMTCA B TOM CJ/lydae, eC/ii OH onaceH Ans BbiNosiHe-
HUS YYaLMMKUCA WU UMEIOLMICA NprMBOp NpeacTaBneH B €AMHCTBEHHOM 3K3eMnspe.

2.
3.
4.
5.
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Ina naydeHuns npeameta «XuUMUsA» Ha 3Tane OCHOBHOro obuiero o6pasoBaHWUA OTBOAUTCSA
140 vacos:

8 knacc —70 yacos;

9 knacc —70 yacos.

[aHHas obpasosartesibHas nporpamma obecneymMBaeT YCBOEHME YYaLLMMUCS BaXKHEWLLMX
XMMUYECKUX 3aKOHOB, TEOPUI U MOHATUI; (DOPMUPYET NpPeAcTaB/ieHUe O POU XMMUU B OKpPY-
KaloLWweM MUPE U XKU3HU YenoBeka. [pu 3ToM 0CHOBHOE BHWMaHWe yaeNnseTcs CYyLHOCTU XUMU-
YECKUX peakuui U MeTOAAaM UX OCYLLECTBIIEHUS.

OnOHMM U3 OCHOBHbIX MPUHLMMNOB NMOCTPOEHUS NPOrPaMMbl ABMAETCA MPUHLMM AOCTYMHO-
CTU. JKCNepuUMeHTasIbHble JaHHble, MONyYEHHbIE YYaLLMMUCA NPU BbINOIHEHUU KOJIMYECTBEH-
HbIX OMbITOB, NMO3BO/AIOT YYaLLMMCA CaMOCTOATENbHO AeNaTb BbIBOAbI, BbISBNATb 3aKOHOMEpP-
HocTu. MNoaxoapl, 3an0XKeHHbIe B COAEp)KaHMe NporpaMMmbl Kypca, Co3aarT Heobxoammble yc-
NOBUSA AJ18 CUCTEMHOMO YCBOEHUS YYalLMMUCA OCHOB HayKu, As obecneyeHns pa3BUBaIOLLLErO
M BOCMUTbHIBAIOLLErO BO3AENCTBUA OOYYEHUS HA IMYHOCTb ydalerocs. PopmMupyemble 3HAHUSA
[OSIXHbl CTaTb OCHOBOW CUCTEMbI YOEXAEHWN LLKOSIbHMUKA, LLEHTPasIbHbIM SAPOM €ro Hay4Horo
MWPOBO33PEHHS.
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OnucaHue matepuanbHO-TEXHUYECKOM 6a3bl LLeHTpa
«Touyka pocTa», MCNONb3yeEMOro AJiA peanu3auuu
obpa3oBaTesibHbIX NPOrpamMMm B pamMKax
npenogaBaHUs XUMUU

MarepuanbHo-TexHUYecKas 6a3a ueHTpa «Touka pocta» BKItOYaeT B cebs CoBpeMeHHble U
Knaccuuyeckue npubopsl. NocnegHue npownn MHOroNETHIOW anpobaumio B WKOE U NMOoayYunu
npusHaHue y yuutenen xumuun. K HMUM oTHOCATCA: npubop AN AEMOHCTPaUMKU 3aBUCMMOCTU
CKOPOCTU peakLun OT pas/inyHbiX haKTopOoB, annapar A/ NpoBeAeHUA XUMUYECKUX peaKLmi,
npubop AN18 OMbITOB C 3/1EKTPUYECKUM TOKOM, NpUbOp A8 U3ydyeHUs cocTasa BO3ayxa U MHO-
rue gpyruve. YuuTbiBas NPaKTMYECKUMIM OMbIT NMPUMEHEHUS OAHHOrO 0OOpPYyAOBaHUA Ha ypoKax
XMMWW, Mbl AAUM JIULLb KpaTKoe onucaHue npubopos. OCHOBHOM akUEHT ceflaeM Ha onuca-
HWUK UMDPOBbIX N1abopaTopuii U UX BO3MOXKHOCTSX.

Lu¢gpoBas (komneromepHas) nabopamopus (L4J1), nporpammHo-annaparHbliit KOM-
MaeKc, AaTYMKoBas CMCTEMA — KOMIMIEKT yyebHOro ob6opynoBaHus, BKIOYAIOLWMIA H3-
MepuTenbHbIM 610K, MHTepdenc KOToporo nossonser obecneynsarb CBA3b C MepCo-
Ha/IbHbIM KOMIbIOTEPOM, W Habop AaTYMKOB', PErMCTPUPYIOLIMX 3HAYEHUS Pa3/IUYHBIX
(h13nyecknx BennUUH.

HAamyuk memnepamyper nnamuHoBeili — NPOCTON U HALEXHbIM JaTyuK, npegHa-
3Ha4eH A1 U3MepeHUsa TeMnepaTtypbl B BOAHbIX pacTBOpax U B ra3oBbix cpefax. Mmeet
pasnunyHbIM gManasoH uamepeHun ot —40 po +180°C. Tex-
HMYECKUE XapaKTePUCTMKU AAaTyMKa yKasaHbl B MHCTPYKLUK
No 3KCnyatauuu.

Aamyuk memnepamypel mepmonapHs.Iii NpefHa3HayeH
ana usmeperua temneparyp go 900°C. Ucnonb3yetcs npu
BbIMOSIHEHUW PaABOT, CBA3AHHbLIX C UIMEPEHUEM TEMMepaTyp
naaMeHu, NNaBNEHUS U Pa3/IOXKEHUS BELLECTB.

Hdamyuk onmuyeckol nnomHocmu (Konopumetp) —
npefHasHa4yeH [ANnA W3MEPEHUA ONTUYECKOW MIOTHOCTU
OKpaLleHHbIX pacTtBopoB (puc. 1). UcnonblyeTtcs npu nsyye-
HUM TeM «PacTBopbl», «CKOPOCTb XMMMYECKUX peaKkuuin»,
onpefenieHnM KOHLEHTPALUKU OKpPaLUEeHHbIX MOHOB MW CO-

Puc. 1. latunk onTuye- €ANHEHNN.
ckoi nnotHocTH: 1 — B KoMnneKT BXoaAaT AaT4MKKU C pa3fMuYHOW AJSIMHOMN BOJIH No-

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

KIOBETa AIA UCCNEAYEMOTO  »\ vioBeTbl cocTaBnseT 4 M/, OJIMHA ONTUYECKOro Nyt —
BeLlecTea 10 mm

MoapobHble xapaKTePUCTUKU AATYMKOB, METOAMKU HACTPOWMKK U NpaBuia paboTbl MOXHO HaWTH
B KHure «Mcnonb3zoBaHune undposbix nabopatopuit npu obyyeHnn XumMnn 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 BpeMs B LUKOJY MOCTYnaloT KOMOMHUMPOBaHHbIE AATYMKU, COBMeLLaolme B cebe
CTEK/ISIHHBIWA 3MIEKTPOA C 3/1EKTPOAOM CpaBHEHUs, YTO AenaeT paboty no usMepeHuio
BOLOPOAHOro mnokasatens 6onee komdopTtHoW. [OuanazoH uamepenuin pH ot 0—14.
Ucnonb3yetca ans namMmepeHns BOAOPOAHOrO NoKa3saTesis BOAHbIX PpacTBOPOB B pa3fivy-
HbIX UCCNIeJOBaHUAX OOBEKTOB OKPY>KAlOLLEN Cpeapbl.

HAamyuk 3nekmponpoBoOHocmu npepHasHayeH LNA U3MEPeHWUs YOEeNbHOW 3/1EKTPO-
NPOBOAHOCTU XKMIAKOCTEN, B TOM YUCJIE U BOAHbIX PAcTBOPOB BellecTs. [1pumeHseTcs npu
U3yYEHUM TEOPUU NEKTPOSIUTUYECKOW AUCCOLMALIMM, XaPAKTEPUCTUK BOAHbBIX PACTBOPOB.

Aamyuk xnopud-uoHoB vicnonb3yetcs AN KONMYECTBEHHOIO OnpeaeneHus coaep-
YKaHUs1 MOHOB XJl0pa B BOAHbIX pacTBopax, Noyse, NpoayKtax nutanus. K patumnky nop-
K/louaeTcs MoHocenektTueHbIn anektpog (MC3) (pabouni anektpoa), noteHuMan Koto-
POro 3aBUCUT OT KOHLEHTPaLUKU ONpeaeiieMoro MoHa, B JAHHOM CJly4ae OT KOHLeHTpa-
unn aHnoHoB CI™. MoteHuman UCI onpenensaoT OTHOCUTENBHO 3NIEKTPOAA CPABHEHMS,
KaK npasuso, xnopcepebpsaHoro.

Ha pucyHke 2 nokasaHa obuwas cxema ucnonb3sosaHuna MCI ana KonndecteeHHoro onpe-
[eneHus KoHLUeHTpauun (aktmeHocTH’) pasnuuHbix uoHos: Cl7, NO3, NHj, Ca®. OcHosHoi
KoMmnoHeHT ntoboro MCI — membpaHa, Kotopas pasgensier BHYTPEHHWA PacTBOpP C MOCTOSH-
HOM KOHLEHTpaLuen onpenensemMoro MoHa U Uccrefyembli pacTBop, a TaKXKe CNYXWUT cpea-
CTBOM 3/1EKTPOSIMTUYECKOrO KOHTaKTa Mexay HuMmu. MembpaHa obnagaet MOHOOOMEHHbIMU
CBOWCTBaMM, NPUYEM MPOHULAEMOCTb €€ K MOHAM Pa3HOro Tuna passnuvyHa.

e Puc. 2. YctaHoBKa Ans onpepene-
HWUS KOHLLeHTpaLMKU (aKTUBHOCTH)
XJlopua-MoHoB B pacTteope. A: 1 —
KOpMyC AatynKa AN onpepenieHus
CI"-noHoB; 2 — pasbém Micro USB
ANS MOAK/NIOYEHUS K KOMMblOTEpY;
3 — pa3bém BNC ana nogkniove-
HUA paboyero anektpoaa; 4 —
pa3beM A5 NOAKIYEHUA 3EK-
Tpopa cpaBHeHus. b: 1 —unoHoce-
NEKTUBHbIN 3n1eKTpog (paboumni
3NEKTPOA); 2 — 3NeKTPOopA, CpaBHe-
HUA (xnopcepebpsHbIi 3neKTpos);
3 — marHuTHas mewarnka; 4 —
AKOPb MAarHUTHOM MeLLaKK

3anpelaetca Tporatb MeMOpaHy 3M1e€KTpoAa nasblamu U NMPUBOAUTL €€ B COMPUKOCHOBE-
HWe c TBEpAbIMU noBepxHocTAMU. MMpu xpaHeHnn UCI yyBcTBUTENBHASA YacTb AaTtyvka (Mem-
6paHa) momkHa ObiThb 3alMuleHa crneuuanbHbiM KonnadkoM. He pgonyckaercs ucnonb3osartb
371eKTPOAbl C NOJIMMEPHON MeMOpPaHON B cpefax, COAeprKalLMX JIeTydne BELLeCTBa UK opra-
HU4Yeckue pacteoputenu. He cnepyet ncnonbsosarb UCI B cunbHbix okucautensax. Jautens-

2 AKTMBHOCTb MOHOB @ — 3(deKTUBHAsA (KarKyLLascsa) KOHUEHTPaUMUA C YYETOM pasUyHbIX B3au-
MOZENCTBUI MeXXAy MoHaMu B pacTeope. [okasaresnb aktuBHocT pa = —lga. MoHsaTue 6bino npeasio-
*eHo B 1907 r. amepuKaHCKUM y4éHbIM [, JlbloMcoM Kak HoBasi nepeMeHHas, MPUMeHeHUE KOTOPOM BMe-
CTO KOHLEHTPALMK NO3BOJIAET UCMOJIb30BaATb A/ ONUCAHUS CBOWCTB peasibHbIX PACTBOPOB OTHOCUTESb-
HO NPOCTbl€ YPpaBHEHUA, NOJSTy4E€HHbIE ONA UAeallbHbIX CUCTEM.
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Hoe HaxoxaeHne MCI B pacTBopax Kpenkux KUCIOT UMK LLEeNIoYen NPUBOAUT K PE3KOMY U He-
06paTMMOMy COKpaLLLeHUIO CPOKa CyXObl anekTpoaa.

CnpaBoYHUK

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

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

Annapam ona npoBedeHus XuMu4yecKux pe-
akyul (AlMXP) npegHa3HayeH Aas NonyvyeHus
M [EeMOHCTpauUMM CBOMCTB TOKCHUYHbIX NApoOB W
razoe. JTW BellecTBa MosiyyaloTca B Konbe-
peaKkTope, U Npu HarpeeaHuu (unu 6e3 Harpesa-
HWA) ra3oobpasHble BellecTBa NPOXOaAT Yepes
NOrNoTUTENbHbIE EMKOCTU (HacafKu) C pacTBo-
paMu peareHToB, BCTYNAalT C HUMU B peaKLmio
(puc. 3). N36bITOK raza nornoLwaercsa XuaKumm
M TBEPAbIMM peareHTamu, a TaKXe aKTUBUPO-
BaHHbIM yrnéM. Annapar yalle BCero Mcnosb3y-
IOT A1 NONMYYEeHUA U OEMOHCTPALUKU CBOMCTB
XJlopa, CepoBoaopoaa.

1 Puc. 3. Annapart gns npoBegeHUs XMMUYECKUX pe-
akuui (AMXP): 1 — pByropnas konba-peakrtop;
2 — penuTtenbHas BOPOHKA ANA paboTbl C TOKCHY-
HbIMW BELLLECTBaMM1, NO3BONAET 006aBNATL HEOOXO-
LMMOe€ KOJIMYECTBO JKMAKOro peareHTa B peaKLMOH-
HYIO CMeCb, He JOMyCKasa pasrepMeTv3aummu 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 HGe3sonac-
HoW. Ha npoBeneHWe onbITOB TpaTuTcs okosno 3—6 MuH. Xopoluas BU3yanbHOCTb ABNSETCA
npenMmyLecTsom 3toro npubopa. Tak Kak nNpy AEMOHCTpaLUUU OQHOBPEMEHHO MPOXOAAT He-
CKOJIbKO peaKkuuid, BaXKHO NpaBWbHO OpraHW3oBaTb HabMIOAEHWUA yYaLLMMKUCA 3a MpoTeKato-
WwumMmn npoueccamu. LlenecoobpasHo 3anucatb Ha JOCKE Ha3BaHWA WMAM DOPMYSibl peareHTos,
HaxoAALWMXCA B NOMMOTUTENbHBIX CKAsiHKax. [1o okoH4YaHMKM onbiTa HY>KHO CPaBHUTb UCXOAHbIE
pPacTBOPbI BELLECTB U pe3y/bTaTbl UX NPEBPALLEHUH.

ATXP MOXXHO NPUMEHATb Ha pasHbiX 3Tanax obyyeHns — Mpu U3y4eHUU HOBOrO Matepua-
na, NOBTOPEHMU U 3aKpernsieHnn, 06obLLeHMN U cMCTEMaTU3aUMK 3HaHUIA yyawmxca. B 3asucu-
MOCTM OT Npoduns 0bydaeMblX, Lenel ypoKa, YPOBHS 3HAHUS YYALLMXCA BO3MOXKHbI Pa3/inyHble
BapuaHTbl MOCTAHOBKM 3KCMepUMeHTa M Bbibopa pearnpytowmx sewects. OgHako npu msyde-
HWM CBOWCTB BELLECTB He c/iefyeT OrpaHUYMBaTbCSl TOJIbKO 3KCMNEPUMEHTOM C UCMONb30BAHUEM
AIXP. MHorve aupakTMyeckue Lenm MoryT ObiTb JOCTUrHYTbI TO/IbKO AEMOHCTPALMEN OmMbITOB B
TpaauuMoHHOM chopme.
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MNpumeHerne AMNXP He orpaHuWuMBaeTCa BbilLEONUCAHHbLIM 3KcrnepumeHToM. MNpubop yaob-
HO MPUMEHSATb NPU AEMOHCTpaLuuM CBOMCTB AuoKcuaa asorta (IV), metunamuHa, 6poma, npu
(bpakUMOHHOM NeperoHkn HedTU. B Lensx 3KOHOMUM BpEMEHU €ro MOXKHO MCMOMb30BaTh NpU
M3y4eHUM CBOMUCTB yrnekucnoro rasa. AMXP nogxoaut ans nonyyeHuss 6€3B0aHON a30THOM
KMCnoTbl, 6poMbeH30na, HUTpobeH3ona 1 APYrux CoeanHeHUN.

lMpubop Oonsa demoHcmpayuu 3aB8ucumocmu CKOpoO-
CMu XuMu4YecKux peakyui om pas3siudHoix hpakmopoB
MCNONb3YIOT NpU U3y4yeHun TeMbl «CKOPOCTb XMMHUYECKOM
peakuuu» M TennoBoro 3deKkta XMMUYECKUX peaKLuui.
Mprbop AAET BO3MOXKHOCTb 3KCMNEPUMEHTASIbHO MCCNeno-
BaTb B/IMAHWE HA CKOPOCTb XMMUYECKUX peakuui crnemyto-
WMX (haKTOpPOB: MPUPOAbI PEArUpYIOLLUMX BELLEeCTB, KOH-
LLeHTpaLMK pearvpyiowmx BELLECTB, MIOLAAW rPaHuLbl
pa3sgena a3 B rerTeporeHHbIX cMcTeMax (MOBEPXHOCTU CO-
NPUKOCHOBEHWUA MeXAy pearvpylowmuMu BeLlecTBamu),
TeMmreparypbl, Katasimsaropa, UHrubutopa.

Puc. 4. NMpubop ons neMOHCTpaLUun 3aBUCUMOCTH CKOPOCTH
XUMUYECKUX peaKLMi OT pa3nnyHbix chakTopoB: 1 — noacras-
Ka; 2 — cocyapl JlaHgonsta; 3 — MaHoMeTpuyeckue TpPyoKu

Mprbop coCTOUT U3 MOACTABKM, HA KOTOPOW 3aKperseHbl ABe MaHOMeTpUYecKue Tpybkw,
KOTOpble coeauHAIoTCA ¢ cocyaamu JlaHaonbta € NOMOLLbIO NIAaCTUKOBOM TPYOKK ¢ npobkamu
(puc. 5). Mexxpy maHOMeTpUYeCKMMU TPYOKaMM Ha NaHeNM HaHeceHa WKana ans HabnoneHus
YPOBHSA XMAKOCTH B TpybKax. OKpalueHHOM KMAKOCTbIO MOXKeT 6bITb pacTBop /1t06Oro Kpacu-
Tens B BoZe.

Munemka-0o3amop — npucnocobneHne, UCNONb-
3yemoe B flaboparopuu 4na oTMepUBaHUA onpege-
NEHHOro o6bEMa >knuakocTu. MuneTku BoinycKaloTCs
nepeMeHHOro M NocTtosiHHoro o6béma. B komnnek-
Tbl 06OPYAOBAHUA AN MEAMLMHCKMX K/1aCCOB BXO-
AAT yooOHble MUMNETKU-[03aTopbl OAHOKaHasbHbIE,
Mo3BONAOLME 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 BbINOMHATL nuneTuposaHue. uneTku
MMEIOT CMEHHbIE NIACTUKOBbIE HAKOHEYHUKH.

Puc. 5. luneTkn go3atopsl

OflHOKaHasbHble NepeMeHHOro
obbéma: 1 — 110 mn; 2 —
100— 1000 mkn; 3 — 10— 100 mkn.
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Bbaua kombuHupoBaHHasA npepHasHadeHa O/ HarpeBa CTEKSAHHbIX U (hapdOopoBbIX
cocynos, Koraa Tpebyercs co3parb BOKPYr HarpeBaeMoro cocyaa paBHOMepHOe Temrepa-
TypHOe nose, n3bexarb MCMOb30BaHUA OTKPLITOrO MIaMeHU U PacKaNEHHOM 3/1eKTpuYe-
ckow cnupanu (puc. 7). Kopnyc kombuHuposaHHoW 6aHu caenaH v3 anoMuuusa. Xua-
KOCTHas 4acTb KOMOGMHMPOBAHHOM BaHM 3aKPbIBAETCA KOJMbLAMM 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 bosnee BbICOKYIO TEMMEPATYPY NPUMEHSAIOT COMEBblE PAcTBOPbI. TennoHocutenem
MOXKeT ObITb muuepuH. OH obecneunsaet uHTepean Temneparyp ot 60 go 180°C. Bbiwe 3Toi
TeMneparypbl MULEPUH HAaYMHAET pasnaratbCa W AbiMuTb. [lna HarpesaHus fo Gonee BbICOKMX
TEMMeparyp 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 A/1A NPOCEUBAHUA PEYHOrO MecKa.

NcTouHrkoM Tenna ans KOMOUHUMPOBAHHOWM BaHM ABNAIOTCA 3/MEKTPUYECKUE MIIUTKU C 3a-
KPbITOW CNMUpanbio.

Mpu6bop 0nsa nonyyeHus 2a308 VUCNonb3yeTcs As NOMyYeHUA HEOONbLUMX KOMMYECTB
rasoBs: BOAOPOAA, KUciopoaa (M3 nepokcuaa BOAOPOAA), YINIEKUCIOrO rasa.

Puc. 7. Mpubop ans nonydeHns n cobMpaHus rasos
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NpumepHas pabouas nporpamMma no XMMuu
ana 8—9 knaccoB ¢ ucnosnb3oBaHUEM
obopynoBaHusa ueHTpa «Touka 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 pekomeHaaumn Depe-
panbHOro oneparopa y4ebHoro npeamerta «XuMus».

O6paszosarenibHas nporpamMMa Mo3BOMISIET MHTErPUPOBATb peasilyemble NMoaxombl, CTPYK-
TYpy ¥ coaepyKaHue npu opraHusauum obyyeHuns xummn B 8—9 knaccax, BbICTpPOEHHOM Ha 6a-
3e /1l06Ooro U3 AOCTYMHbIX y4eOHO-MeToaMYecknx komnnekcos (YMK).

Ncnonb3osaHne obopynosaHua «Touka pocta» npu peanusaumu gaHHow Ol nossonser
CO34atb YC/IOBUS:

* [ON1A pacLUMpPeHUs COAEP’KaHUSA LKONbHOMO XMMUYECKOro 06pa3oBaHus;

* [ON1A NOBbILEHWSA MO3HaBaTeNbHOM aKTMBHOCTM OOYYaloOLWMXCA 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/iMyHbIX 06-

nactax obpasosarenbHOW, TBOPYECKON AEATENbHOCTH.

MnaHupyemblie pesynbraTbl OCBOEHUA y4ebHOro npegmeta «XumMmusa»
C ONUCaHUEM YHUBEPCAsbHbIX Y4eOHbIX AeUCTBUN,
AOCTUraeMbix oOy4yarowmuMmucs

JluuHocmHole pe3ynemamel

O6byyarowulica nonyyum BosmoxHocme 018 (opmMupoBaHusa CAeOYULUX STUYHOCMHBIX
YY/:

* onpeaeneHve MOTUBALMM U3ydeHus yuebHoro matepuana;

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

* MOBbILEHWE CBOEro 0H6pa3oBaTesibHOro YPOBHA M YPOBHS FTOTOBHOCTU K M3YYEHWUIO OC-
HOBHbIX UCTOPUYECKMUX COBOBITUI, CBA3AHHbIX C PA3BUTUEM XMMKUM U OOLLECTB];

* 3HaHWe NpaBW NOBEAEHUS B YPE3BbIYAMHBIX CUTYaLUSAX;

* OLEeHMBaHWe coumanbHOM 3HAYUMOCTU NPoctheccut, CBA3aHHbIX C XUMUEN;

* BnageHve npaeunamMu 6e3onacHoro obpaLleHns C XMMUYECKMMU BeLecTBamu 1 obopy-
LLOBAHWEM, NPOSABIEHWE IKOJIOrMYECKON KYNbTYpbl.

Memanpedmemnebie pezynomamel

PeaynamuBHele
O6yyarowulica nonyyum Bo3MoxHOCMb 01 popmupoBaHus cnedyrouux peaynsimuBHoix
VAZIR
* uenernosniaraHve, BKOYas MOCTAHOBKY HOBbLIX Lenel, npeobpasoBaHWe MpaKTMHeCKOM
3aJa4uM B NO3HABATEJIbHYI0, CAMOCTOSATE/IbHbIM aHaNIU3 YCIIOBUM LOCTUXKEHWUA LeSIM Ha OC-
HOBE y4€Ta BblAENEeHHbIX YYUTENIEM OPUEHTUPOB AEUCTBUSA B HOBOM yueOHOM Matepuarne;
* NNaHUPOBAHWE MYTU JOCTUXKEHUSA Lenew;
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yCTaHaBNEHWUE LieNIeBbIX MPUOPUTETOB, BblAeNEHUEe albTEPHATUBHbBIX COCOOOB AOCTMKE-
HUA Lenu 1 Bbibop Hanbonee achdekTMBHOro cnocoba;

yMeHWe CaMOCTOATE/IbHO KOHTPO/IMPOBATh CBOE BPeMs U YNpaBisTh UM;

yMeHUe NPUHUMaTb peLleHns B NpobneMHon cuTyaumu;

NoCTaHOBKa y4ebHbIX 3a[1a4, COCTABNEHWE MaHa U NoC/efoBaTe/lbHOCTU AEUCTBUIA;
opraHusauma paboyero Mecta npw BbINOIHEHUM XUMUYECKOTO 3KCNEPUMEHTA;
NPOrHO3UpOBaHME pe3ysbTaToB 00y4eHUs, OLEeHUBaHWE YCBOEHHOrO MaTepu1ana, oueHKa
KayeCcTBa M YPOBHA MOJIyYEHHbIX 3HAHWIM, KOpPPeKuMsa naaHa v cnocoba AencTBUA Mpu
HeobXoAUMOCTH.

[No3HaBameribHble

Obyyarowulica nonyqyum Bo3mMoxHOCMb 05 popmupoBaHus credyrowux nosHaBameso-
Hoix YY/:

MOWCK U BblaeNneHne MHhopMaumu;

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

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

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

YMEHUSA 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 YPABHEHW;

npoBefeHne HabMIoAEHUIA, ONUCaHWe NPU3HAKOB U YCIIOBUI TEYEHUS XUMUYECKUX peak-
WM, BbINMOSIHEHME XMMUYECKOro IKCMEePUMEHTA, BbIBOAbLI HA OCHOBE aHanu3a Habnioge-
HWW 3@ 3KCNEPUMEHTOM, peLleHre 3a4a4, Nosly4YeHne XMMUYEeCKoM MHopMaL MK U3 pas-
JINYHBIX UCTOYHMKOB;

yMeHWe OpraHn3oBbIBaTb UCCNIEA0BaHWE C LieSIblo MPOBEPKU rMMnoTes;

yMeHuWe fenarb yMo3aknoueHUs (MHAYKTMBHOE U MO aHanoruu) v BbiBOAb;

yMeHue OObeKTUBHO OLeHUBATb MH(OPMALMIO O BELLEeCTBaX U XMMUYECKMX Mpoueccax,
KPUTUYECKM OTHOCUTBCS K NCEBAOHAYYHOM MHOPMALIMH.

KommyHukamuBHele

Obyyarowulica nonydum BoamoxHocmes 018 popmupoBaHus credyrowux KOMMyHUKamu8-
Hoix YY/:

MOSIHOE U TOYHOE BblPaXKeHWe CBOUX MbIC/IeW B COOTBETCTBUU C 33Ja4aMU U YCIIOBUAMMU
KOMMYHWKaLuu;

aJleKBaTHOE UCMOJIb30BaHUE peYeBbIX CPEACTB AJ1S 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 uHpop-
Mauuu, yyactue B guasnore, niaHMpoBaHue obLmx cnocobos paboTbl, NposeieHue ysa-
YKMTENbHOMO OTHOLLEHMA K APYrUM YYaLLUMCS;

onucaHWe Cofep>KaHUA BbINOJIHAEMbIX AEUCTBUM C Le/Ibl0 OPUEHTUPOBKU B NPEAMETHO-
NpaKTU4YECKOW AeATeNbHOCTH;

YMEHWS YyYUTbIBaTb PasHble MHEHWUSA U CTPEMUTLCA K KOOPAMHALMKU Pa3/IMYHbIX NMO3ULUK B
COTPYZAHUYECTBE;
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cdopMynupoBaTtb cob6CTBEHHOE MHEHME WM MO3ULMIO, apryMEHTUPOBATb U KOOPAUHMPO-
BaTb €€ C NO3MLUMAMU NAPTHEPOB B COTPYAHUYECTBE MNP BbipaboTke 06LLEero pelueHns B
COBMECTHOM [esATeNIbHOCTH;

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

niaHuposarb obuime cnocobbl paboTbl; OCYLECTBAATb KOHTPOJIb, KOPPEKLMIO, OLEHKY
LEWUCTBUI NapTHEPa, ymMeTb ybexkaarb;

MCMOMb30BaTh afeKBaTHbIE A3bIKOBbIE CPEACTBA AN OTOOpPaXKeHUss CBOMX YyBCTB, MbIC-
new, MOTMBOB M NoTpebHOCTeN; oTobpakaTb B peun (onucaHue, obbsACHeHUe) cogepKa-
HWe coBepLUaeMbIX AEeWCTBUM, Kak B hopMe rPOMKOM COLMANU3UPOBAHHOM peyu, Tak U B
cbopmMe BHYTpeHHeW peuu;

pa3BuBaTb KOMMYHWKaTUBHYIO KOMMNETEHLMIO, UCMONb3ys CPEACTBA YCTHOM U MUCbMEH-
HOM KOMMYHUWKaLuK Npu paboTe C TeKCcTaMu y4eOHUKa U AOMOSTHUTENIbHOW IMTEPATYPOH,
CNpaBOYHbIMKU TabnnLAMK, NPOSIBNATL FOTOBHOCTb K YBaXKEHWIO MHOW TOUYKMU 3peHUs npu
06Cy)XAE€HUM PE3yNLTATOB BbINOJHEHHOW PaboTbl.

lMpedmemHeole pe3ynemamel

Obyyatowulics Hayyumcs:

NPUMEHATb OCHOBHbIE METOAbI NO3HAHUA: HabNoaeHUe, U3MEePEHUE, IKCNIEPUMEHT;
OMUCbIBaTb CBOWCTBA TBEPAbIX, XXMIAKMX, ra3000pasHbiX BELLECTB, BblOENAS UX Cylue-
CTBEHHbIE MPU3HAKMY;

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

pasnnyatb XMMUYECKHUE U M3NYECKUEe ABNEHUSA, Ha3blBaTb NPU3HAKU U YCIOBUA NpoTe-
KaHWUSi XUMUYECKUX PeaKLUi;

cobniogatb npaeuna 6esonacHon paboTbl Npu NPOBEAEHWU ONMbITOB;

nonb3oeatbcs NabopartopHbiM 0b6opyaoBaHMEM U NOCYAOMK;

nonyyarb, cobuparb razoobpasHble BELLECTBA U Pacro3HaBaTh UX;

XapaKTepu3oBaTb (PU3NYECKME 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/IATb MACCOBYIO AOJIO PaCTBOPEHHOrO
BelLeCTBa B pacTBOpe, rOTOBWUTb PAcTBOPbI C ONpeaesiéHHOW MaccoBOW AO/eN pacTBo-
PEHHOrO BELLECTBA;

XapaKTepu3oBaTb 3aBUCUMOCTb (DU3UYECKUX CBOWMCTB BELLECTB OT Tuna KpucTaniuue-
CKOW peLLETKU, onpeaensaTb BU XMMUYECKON CBA3U B HEOPraHUYECKUX COedMHEHUAX;
PaCKpbIBaTb OCHOBHbIE MOJIOKEHUS TEOPUU INEKTPOSIMTUHECKON AMCCOLMALMU, COCTAB-
NATb YPABHEHUSA 31EKTPOSIMTUYECKOW AUCCOLMALLMM KUCIIOT, WENoYen, CoNen 1 peakumui
MOHHOIo 06MeHa;

PaCKpbIBaTb CYLLHOCTb OKMC/IUTENIbHO-BOCCTAHOBUTEIbHBIX PEaKLUiA, ONpeaenaTb OKMUC-
NWUTENb M BOCCTAHOBUTESb, COCTaB/IATb YPABHEHUS OKUCI/IMTESIbHO-BOCCTAHOBUTE/IbHbIX
peakuui;

Ha3blBaTb PAKTOPbI, BIMAIOLME HA CKOPOCTb XMMUYECKOW peakumu;

XapaKTepu3oBaTb B3aMMOCBA3b MEXAy COCTaBOM, CTPOEHWEM W CBOMCTBAMW HemeTasi-
NIOB Y MEeTasoB.;

NPOBOAMTb OMbITbl MO MOMYYEHUIO U MU3YYEHUIO XMMUYECKUX CBOWCTB Pas/iMyHbIX Be-
LLEeCTB;

rpamMoTHO 0BpalLaTbCa C BELLECTBAMU B MOBCEAHEBHOW KM3HMU.
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O6yuarowulics 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-
aKUMK, O XapaKTepe U NPoAyKTax Pas/MyHbIX 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 MNPOSBATL OKUCIUTENIbHBIE UM 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 peaKLmm;

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

MCMOJIb30BaTh NPUOBPETEHHBIE KOYEBbIE KOMMETEHLMU NP BbINOSIHEHUMU MPOEKTOB U
pelleHnn yuebHo-McCnefoBaTENbCKUX 3a4a4 MO M3y4YeHUIo CBOUCTB, cnocoboB nony4ye-
HUSA U pacno3HaBaHUS BeLLECTB;

06BEKTMBHO OLEHMBATL MH(OPMALMIO O BELLLECTBAX U XMMUYECKUX NpOoLeccax;
OCO3HaBaTb 3HAYEeHWe TEOPETUYECKUX 3HAHWIM NO XUMWUU A5 MPAKTUYECKOW AEATENbHO-
CTU YenoBeKa;

CO34aBaTb MOLE/IM U CXEeMbl 4151 PELUEHUS YYeBHbIX M NO3HABATEsIbHbIX 334a4; NOHUMATb
HeobxoAMMOCTb COONOAEHUA NpeanUCaHui, NpeaiaraeMbiX B MHCTPYKUMAX MO UCMONb-
30BaHMIO SIeKapCTB, CPEACTB ObITOBOM XUMUU U Ap.

®Dopmbl KOHTpONA

KoHTposnb pesynbratoe 0byueHus B cooteetcTeuu ¢ gaHHoun Ol nposoauTcs B hopme nuchb-
MEHHbIX U 3KCNepUMEHTasIbHbIX paboT, npeanonaraeTca nNposeAeHUe NPOMEXKYTOUYHOW U UTO-
roBOM arrecTtauum.

ﬂpomemymquaﬂ ammecmayus

[ns ocyuwiecTBneHns MPOMEXYTOYHOMN aTTecTaumn UCNOMb3YIOTCA KOHTPOJIbHO-OLEHOUHbIe
Marepuanbl, OTOOP COAepyKaHUsi KOTOPbIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHSA YCBOEHWUSA CU-
CTEMbI 3HAHWM U YMEHUA — MHBAPWAHTHOrO AA4pa COAEPXKaHUA AeHUCTBYloWMX obpasosarenb-
HOMW Mporpammbl MO XMMUK A5 0bLLEe0Opa3oBaTe/bHbIX OpraHU3auuii. 3afaHnsa NPOMEXKYTOM-
HOW aTTecTaLuuy BKIIOYAIOT 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 umuHKa 4) kapboHart bapus
Orser:

2. Haunbonbliee uncno noHoB obpasyetcsa npu pactsopeHun 1 Monb BelyecTsa:

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/EKTPUYECKUI TOK.
Mpu pobasneHnn K KOHLEHTPUPOBAHHOMY PaCcTBOPY ABYKpaTHOro o6béma BoAbl 3/1IEKTPONpPO-
BOAHOCTb pacTBOpa HEMHOro ysenuuunacb. [pu pganbHenwem fobGaBneHUU BOAbl 31EKTPO-
MPOBOAHOCTb CHayana yBesuuunach, a 3aTeM nepecrtana 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 cocTaBa? Boibepute 13 nepeyHs:

1) xnopwupa Hatpus;

2) HWTpaT Kanus;

3) voamg Kanus;

4) HuTpart HaTpus;

5) cynbdar HaTpus.

3anuwuTte HoMepa BblIOpPaHHbIX OTBETOB.

OrtBeT:

5. YctaHOBUTE COOTBETCTBME MEXAY MPU3HAKAMKU PEaKUMii M UCXOAHbIMW BELLECTBaMM: K
KayKooW no3vummn, obo3HaveHHoU ByKkBowW, nopbepute COOTBETCTBYIOLLYIO MO3MUMIO, 0603Ha-
YeHHyto uncpon.

NMPU3HAK PEAKLMA NMCXOOHbIE BELLLEECTBA

A) . 1) KapboHar HaTpus 1 conaHas Kucnora

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

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

4) KapboHar HaTpus 1 Xxiopua, Kanbums

3anuwute B Tabnuuy BbibpaHHble LMdPbI NOL COOTBETCTBYIOLLMMU ByKBaAMMU.

A| b |B

OrtBeT:
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6. Boibepute aBa 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 COCTaB/SET B NepecyéTe Ha MOHbI Zn’*? 3anuLumnTe YUCNO C TOUHOCTBIO O Lie-
NbIX.

OrtgerT: r.

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

Kpumepuu oueHuBaHus pabomsi no xumuu

BepHoe BbinonHeHue Kaxaoro 13 3agavui 1—3, 8 oueHunsaetca 1 6annom.

3a nosHbIM NpaBWbHbLIA OTBET Ha Kaxkaoe u3 3amaHui 4 —7 ctasutca 2 6anna; ecnu go-
nylieHa ogHa owmnbkKa, To oTe