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BeepeHue

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

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

Lenb v 3apaum

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

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

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

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

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

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

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

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

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

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

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

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

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

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

* onpeaeneHue npobnembi;

* MOCTaHOBKA MUCC/eA0BaTENbCKOMN 3a4auMu;

* NJaHMPOBAHUWE peLUEeHWUs 3a4auu;

* MOCTPOEHUE MoJenNew;

* BblABU)KEHMWE rMMNOTES;

* 3KCMepuMeHTaslbHas NpoBepKa rmnoTes;

* aHanM3 JaHHbIX 3KCMEePUMEHTOB MM HabnoaeHWi;

* (opmMyn1poBaH1e BbIBOLOB.

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

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

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

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

B mMeToanyeckom nocobum MCnonb3yoTca cremyioLime NOHATUA U TEPMUHDI:

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

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

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

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

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

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

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

KpaTkoe onucaHue noaxonoB K CTPYKTYPUPOBaHUIO MaTepuUasioB

B obpazosarenbHoi nporpamme (Ol1) npeacrasneHbl cneaytolime pasgens:

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

PacTtBopbl.
OcHoBHble Knaccbl HEOPraHMYEeCKUX COeanHEHUN.
Teopwus aneKkTpoNUTUYECKON AUccoLnaLmu.

6. XuMuyeckue peakuuu.

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

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

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

8 knacc —70 yacos;

9 knacc —70 yacos.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CnpaBoYHUK

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

o

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

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

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

1
)

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

2 — penuTtenbHas BOPOHKA AfA paboTbl C TOKCHY-

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

HYIO CMeCb, He JOMyCKasa pasrepMeTm3aummu npubo-

pa; 3 — EMKOCTU (Hacaaku) ons KUOKUX peareHToB

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

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

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

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

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

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

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

Puc. 5. lvneTkn po3atopsl

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

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

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

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

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

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

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

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

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

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

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

obnactu;

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

(hOpPMUPOBAHUSA U YOOBNETBOPEHUA COLMANTbHO 3HAYMMbIX MHTEPECOB M NOTpebHOCTEN;

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

nactax obpasosarenbHOW, TBOPYECKON AEATENbHOCTH.

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

JluuHoCcmHole pe3ynemamel

O6yyarowulica nonyyum BosmoxHocme 018 (opmMupoBaHusa CAEOYULUX SIUYHOCMHBIX
YY/:

* onpeaesneHve MOTUBALMM U3ydeHus yuebHoro matepuana;

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

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

* 3HaHWe NpaBW NOBEAEHUS B YPE3BbIYAMHBIX CUTYaLMSAX;

* OLEeHMBaHWe coumanbHOM 3HAYUMOCTU NpocheCccu, CBA3AHHbIX C XUMUEN;

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

Memanpedmemuebie pezynomamel

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

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

yMeHHe NPUHUMATb peLleHns B NpobneMHON cuTyaumu;

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

[No3HaBamebHble

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

MOWUCK U BblaeneHne MHhopmaumu;

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

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

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

YMEHUS XapaKTepu30BaTh BelLLecTBa Mo COCTaBy, CTPOEHWUIO U CBOMCTBAM;

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

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

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

yMeHWe OpraH13oBbIBaTb UCCNIEA0BAHME C LieSIbio MPOBEPKU rMNnoTes;

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

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

KommyHukamuBHele

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

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

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

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

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

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

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

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

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

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

lpedmemHoie pe3ynemamel

Obyyatowulics Hayyumcs:

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

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

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

cobniogatb npaeuna 6esonacHon paboTbli Npu NPOBEAEHWU OMbITOB;

nosb3oeatbcs NabopartopHbiM 0b6opyaoBaHMEM W MOCYAOMK;

nosnyyarb, cobuparb razoobpasHble BeLLECTBa U Pacro3HaBaTh UX;

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

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

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

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

Ha3blBaTb PAKTOPbI, BIMAIOLME HA CKOPOCTb XMMUYECKOW peakumi;

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

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

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

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

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

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

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

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

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

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

®Dopmbl KOHTpONA

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

ﬂpomemymquaﬂ ammecmayus

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

BapuaHT pabotbl no TemMe «Teopusi 3NEKTPOSIMTUYECKON AUCCOLMALUNY

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

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

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

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

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

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

1) xnopwupa Hatpus;

2) HWTpaT Kanus;

3) voaug kanus;

4) HuTpart HaTpus;

5) cynbdar HaTpus.

3anuwuTe HoMepa BblIOPaHHbLIX OTBETOB.

OrtBeT:

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

NMPU3HAK PEAKLMA NMCXOOHbIE BELLLEECTBA

A) A 1) Kap6oHar HaTpusa 1 consHas Kucnota

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

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

4) KapboHar HaTpus 1 Xiopua, Kanbums

3anuwute B Tabnuuy BbibpaHHble LMdPbI NOL COOTBETCTBYIOLLMMU ByKBaAMMU.

A|Bb|B

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

Fe*" + 20H™ = Fe(OH),

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

OrBeT:

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

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

OrtgerT: r.

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

Kpumepuu oueHuBaHus pabomsi no xumuu

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

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

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

*MNopapok cnefosaHnsa UMdP B OTBETE HE UMEET 3HAYEHUS.

UmozoBasa ammecmayus

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

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

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

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

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

1) Megpb pearupyeTt ¢ xnopom.

2) Menb npy HarpeBaHUW Ha BO34yXe OKUCNAETCS.

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

5) B coctaB megHoOM natuHbl BXOAWUT Medp.

3anuwmnTe Homepa BbiIbpaHHbIX OTBETOB.

OrtBeT:

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

@

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

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

XY

OrtBeT:

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

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

OTBeT:

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

LLytO No3uuMio, 0603HAYEHHYIO LMPOH.

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

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

2) OF,;

3) SO,;

4) CaF,;

5) H,0.

3anuwuTte HoMepa BbIOpaHHbIX OTBETOB.

OrtBeT:

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

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

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

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

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

OrBeT:

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

1) Ca0;

2) Mg(OH),;

3) SO,;

4) NaClQy;

5) HCIO,,

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

OrtBeT:

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

2) HNO;;

3) Oy

4) KOH;

5)S.

3aI'IVILIJMTe HOMeEpPa Bbl6paHHbIX OTBeTOB.

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

no3uumio, 0603HaYeHHyo LG PON.

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

5) NaOH +H2$O4 — 2) — Nast3

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

4) — Na,S0, + H,
5) — Nast3 + Hzo

3anuwute B Tabnunuy BbibpaHHble UMhpPbI NOL COOTBETCTBYIOLWMMU ByKBAMMU.

A| b |B

OrtBeT:

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

COOTBETCTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LI POH.

OOPMYJIA BELLECTBA PEATEHTbI

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

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

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

A|Bb|B

OrtBeT:

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

1) UMHK 1 consiHas KUCNoTa;

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

3) oKCHA LMHKa U CoNsiHas KUCoTa;

4) >xene3o u xnopua megu (ll);

5) HaTpui 1 BOgOpPOA.

3anuwmnTe Homepa BbiIbpaHHbIX OTBETOB.

OrtBeT:

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

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

1)

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

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

A|Bb|B

OrtBeT:

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

1) HUTpaT Kanus;

2) ruppokcug 6apus;

3) xnopwup, xxeneza (lll);

4) docdar kKanus;

5) cynbdat antoMuHums.

3anuwuTte HoMepa BblIOPaHHbLIX OTBETOB.

OrtBeT:

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

Cu”™ + 20H™ = Cu(OH),!

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

3anuwuTe HoMepa BblIOPaHHbLIX OTBETOB.

OrtBeT:

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

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

B) N° — N° 2) BOCCTaHOB/EHMWe

B) CH s C"?

3anuwute B Tabnuuy BbibpaHHble LMdpPbI NOA COOTBETCTBYIOLLMMU ByKBaAMMU.

A|b|B

OrBeT:

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

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

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

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

4) Paboty c KOHLEHTPUPOBAHHbIMW PACTBOPaMM LLLESIOYM CliefyeT NPOBOAUTL B PE3UHOBbLIX

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

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

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

4) AgNO;

3anuwure B Tabnunuy BbibpaHHble UMPbI NOL COOTBETCTBYIOLWMMK ByKBAMMU.

A|Bb|B

OrtBeT:

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

3adanHus 18 u 19 BeinonHaomcs ¢ ucnons3oBaHuem ciedytouse2o mekcma.

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

710 C TOYHOCTBIO A0 LenbIX.
OTBeT: %.

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

3anuwuTe YUCNO C TOYHOCTLIO O LesbIX.

OrtgeT: r.

Yacme 2

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

SO, + I, + H,0 — HI + H,SO0,

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

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

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

lpakmuyeckas Yacme

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

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

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

Kpumepuu ouyeHku

Cucmema oueHuBaHus pabomel no xumuu
Yacme 1

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

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

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

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

SO, + I, + H,0 — HI + H,S0,

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

Cop.epmaHue OoTBeTa U YKa3aHUA No oueHUBaHUuo bannbi

JneMeHTbl OTBETA:!

1) CocTaBneH 31eKTPOHHBIN BanaHc:

1S*—2e—5S"

115+2e—2

2) PaccraBneHbl KO3hULIMEHTBI B YPaBHEHWU peaKLuu.

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

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

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

Makcumansheili 6ann 3

21. [JaHa cxema npeBpaLLeHni:

CaCl,—CaCO; > X—Ca(OH),

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

Cop.epmaHue OTBeéTa U YKa3daHuA no oueéHUuBaHUuo Bbannbi

JnemeHTbl OTBETa:

HanucaHbl ypaBHeHMA peakumii, COOTBETCTBYIOLLME CXEME
npeBpaLLEHUit:

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

2) CaCO; — Ca0 + CO,

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

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

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

Makcumansheili 6ann 4
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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 maccy umc-

XOOHOro pacrteBopa Lenoyu.

CerpmaHue OoTBeTa U YKadaHUuA No oueHUBaHUuo Bannbi

dneMeHTbl oTBETA:

1) CocTaBneHo ypaBHeHHWe peakuum:

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

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

peaKkumu:

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

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

3) OnpepeneHa Macca pacTBopa rmapoKCHaa Kanus:

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

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

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

MpaeunbHO 3anMcaHbl ABa U3 Ha3BaHHbIX Bbllle 3/IEMEHTOB 2

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

anKmULIeCKGH 4acmeo

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

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

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

Conepmarme OoTBeTa U YKadaHUuA No oueHUBaHUuo

Bannbi

JnemeHTbI OTBETa:

DneMeHTbl oTBETa:

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

2) BbinageHve 6enoro TBOPOXKUCTOrO OCALKa;

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

4) BbinageHne Byporo ocaaka

OTBeT NpaBWbHbIN U MOMHbIN, BKJIIOYAET BCE Ha3BaHHbIE 3/IEMEHTbI

I'IpaBMano 3anncaHbl TPU 3/1eMEHTa OTBETA

ﬂpaBMano 3anncaHbl gBa 3/1eMeHTa OTBeTa

N WD

I'IpanmbHo 3anncaHo O4UH 3JIEMEHT OTBETa

Bce anemeHTbI 3anu1caHsl HEBEPHO WUJIN OTCYTCTBYIOT

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

ero.

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

Bannbi

XUMUYECKUIM IKCNIEPUMEHT BbINOJIHEH B COOTBETCTBUU C MHCTPYKLMEH

K 3agaHuio 24:

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

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

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

Mpaeuna TexHUKM Ge30MNacHOCTM HapyLLEHbI NPU OTOOPE WSIM CMELLMBAHWUW BELLLECTB

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

MakcumaneHsil 6ann

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

MakcumanbHoe Yucno 6annos 3a BbINO/IHEHHUE pa6OTbI = 40.

B conepxkaHnuve
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