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S

BBegeHune

B 06yuyeHnn xummnn 60MbLIOE 3HAYEHNE MMEET SKCNEPUMEHT. AHaNN3Npysa pesynbTaTbl Npo-
BEAEHHbIX OMbITOB, yyalllnecs yb6exaarTcsa B TOM, YTO Te WM MHble TEOPETMUYECKME NpeacTaB-
NeHNs1 COOTBETCTBYIOT UAN NpOTUBOpPEYaT peasibHOCTU TO/IbKO OCYLECTBASAS XUMUYECKUIA 3KC-
NepMMeHT MOXHO NPOBEPUTbL AOCTOBEPHOCTb MPOrHO30B, CAE/IaHHbIX HA OCHOBaHWUWM Teopuu
B npouecce akcnepuMmeHTasbHOW paboThl yyaulMecss nNpuobpeTarT ONbIT MO3HAHMS peanbHO-
CTW, ABNASAKOWMACA BaXHbIM 3TanoM (GOpPMUPOBAHMWS Y HUX YO6eXAeHU, KoTopble, B CBOKO o4e-
pefb, COCTaBNAT OCHOBY Hay4YHOro MUPOBO33peHns Peannsaums ykasaHHbIX Lesieil BO3MOX-
Ha MpW OCHaLWlEeHUN LKO/IbHOI0 KabuHeTa XMMMUM COBPEMEHHbLIMU NpubopamMmu 1 o6opyaoBaHu-
eM. B pamkax HauuoHanbHOro npoekTa «QO6pa3oBaHWe» 3TO CTa/l0 BO3MOXHbIM 6Gnarogaps
co3gaHnio B 06Leobpa3oBaTesibHbIX OpraHmM3aumsx, pacrnosioXeHHbIX B Ce/IbCKOW MeCTHOCTU
N MasblX ropogax, LeHTPOB 06pa3oBaHMsi €CTECTBEHHO-HAYYHOW UM TEXHO/OTMYECKONn Hanpas-
neHHocTel «Toukm pocTa». BHegpeHne aToro 060pyfoBaHMs MNO3BOSIUT KAYECTBEHHO U3MEHUTb
npouecc obyyeHnss xmmmn. KonnyecTBeHHble 3KCNEPMMEHTbI NO3BONAT NOMy4YaTb A4OCTOBEPHYIO
NH)OpMaLMI0 O MPOTEKAHUN TEX UM MHBIX XMMMUYECKMX NpoLeccax, 0 CBOWCTBax BelwecTB. Ha
OCHOBE MNOJIYYEHHbIX 3KCNEpPMMEHTas/bHbIX AaHHbIX O0OyyaemMble CMOryT CaMOCTOATEsSIbHO Ae-
natb BbIBOAbl, 0606LaTb pe3ynbTaThbl, BbIABAATbL 3aKOHOMEPHOCTH, YTO 04HO3HA4YHO ByAeT crno-
co6CcTBOBATb MOBbILIEHUID MOTUBALMM O0OYYEHUA LLIKOSIbHUKOB.

LleHTpbl 06pa3oBaHUA e€CTeCTBEHHO-Hay4YHOW HanpaBfIEHHOCTUM «ToO4YkKa POCTa» CO3A4aHbl
C Uenblo pasButnsa y obydyarowmnxcss ecTeCTBEHHO-HAy4YHOW, MaTeMaTUyYeckon, nHpopmaumoH-
HOI rpaMOTHOCTW, (hOPMUPOBAHUSA KPUTUUYECKOTO M KPeaTUBHOIO MbILI/IEHMS, COBEPLUEHCTBO-
BaHMsl HABbIKOB €CTECTBEHHO-HAY4YHOW HanpaB/IEHHOCTU, a Takxke AN NpakTu4eckoin oTpaboT-
Kn yuebHOro matepuasna no y4yedHbim npeameTtam «dPusmka», «Xumus», «bnonornsa».

Lenb n 3agaumn

* PeanMzaumsas OCHOBHbIX 06LWeo06pa3oBaTesibHbIX NporpaMm Mo y4yebHbIM npegmeTam
€CTEeCTBEHHO-HAy4HOli HanpaB/iIeHHOCTW, B TOM YMC/Ie B paMKax BHEYPOUHOI AesATesbHO-
CTM obyvarLwmnxcs;

e paspaboTka M peanm3auus pasHOYpPOBHEBbLIX AOMOMHUTENbHbLIX 06Le00pa3oBaTesibHbIX
nporpamMmM ecTecTBEHHO-Hay4YHOW HanpaB/IeHHOCTU, a TakKe MHbIX NporpaMm, B TOM 4uC-
/e B KAHVKYNSIPHbIA nepuog;

* BOBJ/IEYEHME yYaLLUXCA M Nefarormiyecknx paboTHNKOB B NPOEKTHYIO AeATEeNbHOCTh;

e OpraHusauusi BHey4ebHOWN AeATeNbHOCTU B KaHUKYNSIPHbIA nepuofd, pa3paboTka v pea-
nn3aums CoOTBETCTBYHOLMX 06pa3oBaTesibHbIX MpOrpamMmMm, B TOM 4Yncne aas narepei, op-
raHW30BaHHbIX 06pa3oBaTeNlbHbIMWM OpraHM3aunsaMn B KAHUKYNAPHbIA Nepuog;

* MNOBbILWEHNE NPOJPECCMOHAIbHOTO MacTepcTBa nejarornyeckux paboTHUKOB LEeHTpa, pe-
a/In3yoLLMX OCHOBHbIE U AOMOMIHUTE IbHbIE 06LWeo6pasoBaTesibHble NPOrpaMmsl;

Co3paHve ueHTpa «Touka pocTa» npeanonaraeT pasBuTe ob6pasoBaTesibHOl MHAPACTPYK-
Typbl 06Weobpa3oBaTe/ibHOW opraHu3auun, B TOM 4Yucne ocHalleHne obLieobpaszoBaTesnbHOM
opraHusayuu:

« 060pyaoBaHMEM, CpeAcTBamMy 06YUYEHUs U BOCNUTaHUA 415 U3yyeHusa (B TOM 4uC/ie IKC-
NnepuMeHTa/IbHOro) MpeAMeToB, KypcoB, AWCUMNAUH (MOAyneii) ecTeCTBEeHHO-HAYy4HO
HanpaB/IEHHOCTU MPU peanm3alny OCHOBHbIX 06Lleo6pa3oBaTesibHbIX NPorpaMm u Ao-
MOMHUTENbHBLIX 06Le06pa3oBaTe/lbHbIX NMPOrpamMm, B TOM uyuc/e AN PaclUpPeHus co-
AepXaHus yyebHbIx npegMeToB «Pusmka», «Xummsa», «bunonormsa;
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» 060pynoBaHuEM, cpeacTBamu O0byyeHUss U BOCNUTAHWA 4Ma peanusauuy nporpamm fgo-
NOSIHNTENILHOTO 06pa30BaHMA €CTEeCTBEHHO-HAyYHOW HanpaB/ieHHOCTY;
* KOMMbITEPHbLIM U UHBIM 060pyAOBaHNEM
MpodnAbHbIA KOMNNEKT 060pYyA0BaHUA MOXET ObiTb BblopaH Ans1 06Leobpa3oBaTenbHbIX
opraHvsauuii, UMerLwnx Ha MOMEHT CO3aHns LeHTpa «Touka pocTa» Habop cpencts obyue-
HUS M BOCMUTaHWA, NOKPbIBAKOLWMIA CBOUMU (PYHKLMOHAIbHBIMU BO3MOXHOCTAMU 6a30Bble Mo-
TPEBHOCTU NPUN U3yUYeHUN yuyebHbIX NpegMeToB «dusnka», «Xumma» n «bnonorna»
MepeyeHb, MUHUMA/IBHO HeobXxoAuMble (PYHKLMOHANbHblE U TeXHUYeckne TpeboBaHus u
MUHAMaNIbHOE KONMYecTBO 06opyaoBaHns, pacxogHblX MatepuasnoB, cpeacTs 06yyeHus u Boc-
NUTaHWA A0S OCHALLLEHMS LIEHTPOB «To4YKa pocTa», onpeaensawTcs PernoHasbHbIM KoopAuHa-
TOpoMm ¢ y4éTom lMpumepHOro nepeyHs o60pyAoBaHMs, pacxXo4HbIX MaTepuanos, CPeacTB 06y-
YeHUs N BOCMUTaHMA AN co3faHnsa 1 obecnevyeHus PyHKLMOHUPOBAHUS LEeHTPOB o6pa3oBa-
HUS ecTeCTBEeHHO-Hay4HOW HanpaB/IEHHOCTM «Touyka pocTa» B 006LLe06pa3oBaTesbHbIX
opraHMsauunsax, pacrnosiIoXXeHHbIX B CEIbCKO MECTHOCTU M MasbIX ropogax
MpodunnbHbI KOMNAEKT 060pyaoBaHMs obecneumBaet a(pdekTUBHOE AOCTMXKEHne obpa-
30BaTe/IbHbIX Pe3y/ibTaToB 00yyYakLWMUCS No NporpaMmMmaM ecTeCTBEHHO-HAaY4YHOW HanpaB/ieH-
HOCTW, BO3MOXHOCTb Yry6/1EHHOIO M3y4yeHns OTAe/bHbIX NpeaMeToB, B TOM uucie ans gop-
MUpOBaHUA nM306peTaTesibCKOro, KpeaTnsHOro, KPUTUYECKOro MbILUIEHNS, pa3BuTUa YHKLKNO-
Ha/IbHOW rPaMOTHOCTM Y 06y4YaloLWmnXcs, B TOM YMAC/ie eCTECTBEHHO-HAYYHON 1 MaTeMaTu4ecKom
OKCNEPUMEHT ABSAETCA UCTOYHWKOM 3HaHWI U KpUTEPUEM UX UCTUHHOCTU B Hayke. KOH-
uenuusa coBpemMeHHoOro obpasoBaHus nogpasymMeBaeT, YTO B yYeOHOM 3KCNepuMeHTe BeayLLyto
PO/ib [O/MKEH 3aHATb CaMOCTOATE/IbHbIA UCC/1eA0BaTEeIbCKUA YUEHNYECKNA IKCMEPUMEHT
CoBpeMeHHbIe 3KCMepMMeHTasIbHbIe UCCef0BaHUs N0 XMMUK YXe TPpYAHO npeacTaBuTb 6e3
NCMob30BaHNSA He TOJIbKO aHanoroBbIX, HO U LMGPOBbLIX N3MEpUTEsbHbIX Npudopos B depne-
panbHOM locypapctBeHHOM O6pasoBaTenibHoM CtaHgapte (PFOC) nponucaHo, 4To O4HUMM U3
YHUBEpPCasibHbIX Y4YeOHbIX AeWCTBUA, NpuobpeTaeMblX ydalMMUCs, LO/KHO CTaTb YMeHue
«MPOBEAEHUSA ONbITOB, MPOCTbIX 3KCNEPUMEHTA/IbHbLIX MUCCNefoBaHUi, MPSAMbIX U KOCBEHHbIX
N3MEPEHN C NCMOIb30BAHNEM aHasI0rOBbIX U LUGPOBLIX N3MEPUTE/BHbIX MPUHGOPOB»
YuebHblii 3KCNEPUMEHT NO XUMWW, NPOBOAMMbLIA Ha TpPaguUMOHHOM 060pyaoBaHun, 6e3
npuMeHeHnsa LM poBbLIX NabopaTopuii, He MOXeT MO3BO/IUTL B MOJIHOM Mepe pelwunTb Bce 3a-
Jaun B COBPEMEHHOW LWKOsie 3TO CBSA3AHO C PSAOM MPUUUH:
s TpaguuMOHHOE LIKONbHOE 060pyAoBaHMe M3-3a OrpaHnvyeHUss TEXHUYECKUX BO3MOXHO-
CTeil He NO3BOJISET NPOBOAUTL MHOIME KOJIMYECTBEHHbIE UCCNeLOBaHus;

s ONNTE/IbHOCTbL MPOBEAEHUA XMMUYECKUX UCCNefoBaHUin He Bcerga corsacyeTtcs ¢ Anu-
TENbHOCTbIO YY4eOHbIX 3aHATUN;

* BO3MOXHOCTb NPOBeAEHUS MHOMMX UCCNefoBaHuii orpaHMunBaeTcs TpeboBaHUSAMU Tex-
HMKM 6e3onacHoCTU 1 agp

LindopoBas nabopatopusi NOSTHOCTbH) MEHSET METOAMKY W COLEepXaHWe IKCnepuMeHTasb-
HON [OeATeNbHOCTM W pellaeT BbillenepeyucsieHHble npobnemsl. LLNpoknii cnekTp AaTyvkoB
MO3BOJISET yYalUUMCS 3HAKOMUTBLCS C MapameTpamMy XUMUYECKOT0 3KCNEPUMEHTA HE TO/bKO Ha
KaueCTBEHHOM, HO M Ha KOJIMYEeCTBEHHOM ypoBHe LludpoBas nabopatopus no3BosseT BeCcTu
ONUTENbHBIN 9KCNEPUMEHT faxe B OTCYTCTBUE 3IKCNepuMmeHTatopa, a yacrtota UX umMepeHui
HenoZABfiacTHa Ye/I0BEYECKOMY BOCNPUATUIO

B npouecce ¢opmMupoBaHUS 3KCMEpPUMEHTasIbHbIX YMEHWI yYeHUK o6ydyaeTcs npeacras-
NATb MHpopMauuio 06 nccnefoBaHUU B YeTbIPEX BUAAX:

* B BepbasibHOM: ONuChbIBaTh IKCMEPMMEHT, CO34aBaTb C/IOBECHYI0 MOZAE/b 3KCMEpPUMEHTA,

hukcupoBaTtb BHUMaHMWE Ha M3MEpPSEMbIX BEMYNHAX, TEPMUHONOTNK;

* B Tab/MYHOM: 3aMONHATL TabNUUbl faHHbIX, NeXawnx B OCHOBE NOCTPOEeHUs rpadunkos

(Mpn 3TOM y yyalmMxcs BO3HMKAET NEepPBMUYHOE MpeAcTaB/ieHne 0 MacluTabax BeNYmH);
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* B rpadinyeckoM: CTpOUTb rpaddmMku No TabAMYHbIM AaHHbIM, YTO AAET BO3MOXHOCTb ne-
pexoda K BbIABWKEHWIO TMMOTE3 O XapakTepe 3aBUCMMOCTU MexAay BesmdnHamu (npu
3TOM yuuTeNb NnokasbiBaeT NPeuMyLecTBO B BU3yanu3auum 3aBUCUMOCTEN MexXay Benun-
4yMHaMW, HarnsigHOCTb M MHOTOMEPHOCTL); B BMAE MaTeMaTMyeckux ypaBHEHW: faBaTb
mMaTemMaTnyeckoe onucaHve B3aMMOCBSI3M BE/IMUMH, MaTemaTnyeckoe 0606LeHne
Mepexoq OT Kaxpgoro atana npegcTtaBfieHns MHgopmauum 3aHuMaeT A0BOIbHO 60MbLUONA
NPOMEXyTOK BpemeHn. B 7—8 knaccax 3TOT npouecc HeobxoAuM, HO B CTapLluMx Kaaccax
MOXHO 6b1210 6bl 3TO BpPEMA NOTPATUTL Ha pelleHue 6onee BaXHbIX 3a4a4 B aTom nnaHe und-
poBble nabopaTopumn CyLleCTBEHHO 3KOHOMSAT BpemMs 3TO BPeMS MOXHO MNOTpaTuTb COrfacHo
®rOC Ha hopmMpoBaHMe MCCNefoBaTeflbCKMX YMEHMWI yyalluxcsl, KOTOpblie BblpaXakwTCca B
cnepywwmnx OeicTBusax:
e onpegeneHve npobnemsl,
* MOCTaHOBKa uUccrefoBaTeibCKOW 3ajauqu;
* MJaHMpoBaHue pelleHns 3ajauu;
* MOCTpPOEHNE MOAEeNei;
* BbIABWXEHNE TUNOTES;
* 3KCMepuMeHTaslbHasi MpoBepKa rmnoTes;
* aHa/n3 faHHbIX 3KCNEePUMEHTOB WU HABNIOAEHWU;
* (hopmynunpoBaHMe BbIBOLOB
MocnefHve rofgpl y yyalmxcsa HabnwogaeTcs HM3kas MOTUBALUA U3yUYeHUs1 eCTeCTBEHHO-Ha-
YUHbIX AUCUUMN/IVH U KaK cnefcTBue najeHue kayectsa obpasoBaHus

MocTaBnisiemMble B LLKO/bl COBPEMEHHbIE CpeAcTBa 00yYeHMs, B paMkax npoekTta «Touyka po-
CTa» coAepXaT Kak yXe XOopoLlo U3BecTHoe ob6opyaoBaHue, Tak U NPUHLUNNaNLHO HOBOE. JTO
undposblie nabopatopun 1 gaTtymkoBble cuctembl. B ocHOBY o6pa3oBaTefnibHON nporpamMmmsbl 3a-
NIOXEHO MpUMEHeHNEe LMGPOBbLIX nabopaTopuit. Tematuka NpensioKEeHHbIX 3KCMEPMMEHTOB,
KO/IMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYpE NPMMEpPHOW 06pa3oBaTeibHOM NporpaMmbl
no xumuu, cogepxaHuio denepanbHOro rocygapCTBEHHOrO 06pas3oBaTeNbHOr0 cTaHzapTa
(®roC) cpegHero (NoaHOro) ob6wero o6pasoBaHus.

PaccMOTpeHHbIe B MOCO6MM OMbITbl MPOLL/IM LUIMPOKYH anpobauuio. MHOroneTHAs npakTu-
Ka MCnosib30BaHMA XMMuUYecknx npnbopos, LIJT B LIKo/e nokasana, YTo COBPeMEHHbIe TeXHU-
yeckne cpeacrtsa 00yvyeHMss HOBOFO NMOKOSIEHMSI NO3BONSAKT AOOUTHCA BbICOKOTO YPOBHS YCBO-
eHusa yyebHOro marepuana, ycTOMYMBOro pocTta no3HaBaTes/IbHOrO MHTepeca LWKONbLHUKOB, T.€.
npeogosieTb Te Npob6aemMbl, O KOTOPbIX TaK MHOFO FOBOPSAT, KOrga peyb 3axoAuT O COBPEMEH-
HOM LUKO/IbHOM XMMWYEeCKOM 06pa3oBaHum.

[JaHHoe meTogMyeckoe nocobue agpecoBaHo yunuTesiaiM XUMUN, KOTOpble peasnsyloT obpa-

30BaTte/ibHble NporpaMmbl C UCNOJIb30BaHMEM 060pyAoBaHUA «Touka pocTax.

HopmaTtuBHasa 6a3sa

1 depepanbHbiii 3aKoH 0T 29.12.2012 Ne 273-93 (pea. ot 31.07.2020) «O6 o6pa3oBaHn B
Poccuiickon ®epepauumn» (c n3m. u gon., Bctyn. B cuny ¢ 01.09.2020). — URL:

http://www .consultant.ru/document/cons doc LAW 140174

(mata obpaweHus: 28.09.2020)

2 . MacnopT HauumoHanbHOro npoekta «O6pasoBaHuMe» (yTB. npesnguymom CoBeTa npu
Mpe3sngeHte P® no cTtparerMyeckoMmy pasBUTUIO U HaLWOHaNbHbIM MpOeKTam, MpPOTOKON OT
24.12.2018 Ne 16). — URL:

https://login .consultant.ru link ?req=doc&base=LAW&Nn=319308&demo=1 (gata obpa-
weHms: 10.03.2021)
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3. FocypapctBeHHass nporpammMa Poccuiickoli depepaunn «Pa3sutue obpasoBaHus» (yT-
BepxgeHa noctaHoBsieHneM [MpasuTtenbctBa PO oT 26.12.2017 Ne 1642 (pea. oT 22.02.2021)
«O06 yTBEPXAEHUWN TOCYAapCTBEHHOW nporpaMmmbl Poccuiickoin ®depepauunn «Pa3sutue obpa-
3o0BaHusa» — URL:

http://www .consultant.ru/document/cons doc LAW 286474/cf742885e783e08d938
7d7364e34f26f87ec138f

(mata obpaweHuns: 10.03.2021)

4 TlpochbeccroHanbHblli cTaHpapT «lMegaror (neparornyeckas AeATeNIbHOCTb B A0LWKOMb-
HOM, HayaslbHOM 06Lem, OCHOBHOM 06LieM, cpegHem ob6uiem obpasoBaHuu), (Bocnutatenb,
yuntenb)» (peg oT 16 06 2019 r) (Mpukas MuHUCTepCTBA TpyAa U couunasnbHoli 3awuTel PO oT
18 okTA6psA 2013r. Ne 544H, ¢ M3MEHEHUAMU, BHECEHHLIMU MpuUKkasoM MwuHMCTepcTBa Tpyha u
couzawmtbl P® ot 25 gekabpsa 2014 r. Ne 11154 n ot 5 aBrycta 2016 r. Ne 422H). — URL: / /
http://npodbcTangaptnegarora.p (garta o6paweHus: 10.03.2021)

5. MpodoeccrmoHanbHblli cTaHaapT «[llegaror AOMNONHUTENbHOTO 06pa3oBaHMS AeTeill u
B3pocsbix» (Mpukas MnHucTepcTea Tpyaa n coumanbHoi 3awmtbl PO oT 5 mas 2018 r. Ne 298H
«O6 yTBEPXAEHNN NpoddeccnoHanbHOro ctaHgapta «Megaror 4ONONHUTEIbHOTO 06pasoBaHus
getein n B3pocnbix»). — URL: [/ / https://profstandart.rosmintrud.ru/obshchiy-infor-
matsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php? ELEMENT _ID=48583

(mata obpaweHus: 10.03.2021)

6 ®depepanbHbll TocyaapCTBEHHbIN 0b6pa3oBaTesibHbIi CTaHAApPT OCHOBHOMO 06LWEro 06-
pa3zoBaHua (yTBEpXAEH npukaszoM MuHUCTepCTBa 06pa3oBaHus U Hayku Poccuiickoii depepa-
ummn ot 17 gekabps 2010 r. Ne 1897) (pepn.21.12.2020). — URL: https://fgos.ru

(mata obpaweHus: 10.03.2021)

7 ®depepanbHblil rocygapCTBEHHbI 06pasoBaTe/bHbIN CTaHAapT cpeagHero obuiero obpa-
30BaHuA (YTBEpXAEH npukazom MuHucTepcTBa obpasoBaHus U Haykum Poccuiickoit depepa-
umm ot 17 mas 2012 r. Ne 413) (pen.11.12.2020). — URL: https://fgos.ru

(nata obpaweHus: 10.03.2021)

8. MeToaunyeckue pekoMeHgaLuUn No co3faHuilo U PYHKLUMOHUPOBAHUIO AETCKUX TexHonap-
KoB «KBaHTOpuyM» Ha 6a3e 06Lieob6pa3oBaTesibHbIX opraHusauuii (yTBepXaeHbl pacnopsxe-
HMem MuHMCTepcTBa nNpocBelleHna Poccuiickoii ®egepaunn ot 12 aHBaps 2021 r. Ne P-4). —
URL: http://www .consultant,ru/document/cons doc LAW 374695

(mata obpaweHus: 10.03.2021)

9 MeToamMyeckne pekoMeHgaLmm no co3gaHnio N YHKLMOHUPOBAHMWIO LEHTPOB LMAPOBO-
ro obpasoBaHus «IT-ky6» (yTBEpXAeHbl pacrnopshkeHnem MuHWCTepcTBa npocselleHns Poc-
cuinickoin depepaummn ot 12 aHBaps 2021 r. Ne P-5). — URL: http://www .consultant.ru/
document/cons doc LAW 374572

(mata obpaweHus: 10.03.2021)

10 MeToguyeckme pekomeHgaumn no cosgaHunio n PyHKUNOHUpoBaHuto B obuweobpasoBa-
Te/IbHbIX OpraHmn3aumnsax, PacnosioKEeHHbIX B CE/IbCKON MECTHOCTU M MasbiX ropofax, LeHTpOoB
06pa3oBaHNsl €CTeCTBEHHO-HAay4yHOl U TeXHOMNOrMyeckol HanpasneHHocTel («Touyka pocTa»)
(yTBEPXAEHBI pacnopsbkeHneM MuHUCTepPCTBa MpocBelleHnss Poccuiickoii depepaunn ot
12 auBaps 2021 r. Ne P-6). — URL: http://www .consultant.ru/document/cons doc
LAW 374694/

(mata obpaweHus: 10.03.2021)
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OCHOBHbIE NMOHATUA N TEPMUHbI

CnpaBOYHUK
B meToanyeckom nocobmmn MCNosb3yrTCsa cneayoume NoHATUS U TEPMUHbI:

Touka pocTa — 9370 (hegepanbHas ceTb LEHTPOB 06pa3oBaHus UMAPOBOro, ecrte-
CTBEHHO-HAY4YHOro, TEXHUYECKOT0 M ryMaHuTapHoro npocuns, opraHnsoBaHHas B pam-
Kax npoekta «CoBpeMeHHas LuKona».

LUndgposaa (komnbloTepHan) na6opaTopusa (L), nporpammHo-annapaTHbIi KOM-
naekc, gaTyunkoBasi cuctemMa — KOMMJIEKT y4ebHOoro o60pyAoBaHus, BKAKYAOWNA U3-
MepuTenbHbIN 610K, MHTepdelic KOTOPOro no3sonsieT obecneynmBaTb CBSA3b C NEpCo-
Ha/IbHbIM KOMMbIOTEPOM, U HAbOp AaTUYMKOB, PErUCTPUPYIOLLUX 3HAYEHUS Pas/IUUHbIX
PM3NYECKNX BENYMH

AMXP — annapaT gna nNpoBeAeHns XMMUYECKMNX peakunini C TOKCUMYHbIMW rasamm u na-
pamu, 3aMKHYTbIX Ha NOr10TUTESb.

BaHa KOMGUHMpPOBaHHaA NpefHa3HayeHa A1 HarpeBa CTEKNAHHbIX U hapopoBbIX
COCY0B C peareHTamu [0 onpefenéHHoi TemnepaTypbl B 3aBUCUMOCTU OT TEMJIOHOCK-
Tens. B kauecTBe TensoHocUTeNs BbICTynaeT Boga (BoAsiHas 6aHs), pevyHoi necok (ne-
CoYHasa 6aHs), cneunanbHble XMAKOCTM ( HanpumMep, MacnsHas 6aHs)

Mpubop gnga nonyyvyeHusa rasos (Npubop KnprowkuHa) — npocteiiwunii npubop ans
noslyyeHns HebobLLOro KOsiMyecTBa ra3os. BbinyckaeTcs B AEMOHCTPALMOHHOM U yye-
HWYECKOM BapuaHTax.

Cocypn TaHgonbTa (Npobupka ABYyXKosieHHasl) — npeacTaBnsaeT coboii aBe cnasiHHble
noA onpeAenéHHbIM yrioM Npobupkn ¢ ogHMM ropsaiom. MNprumeHseTca Ana AeMoHCcTpauum
3aKOHa COXpaHeHMs Macchbl BELLECTB B XMMUYECKUX peakLmnsix.

Mewanka MarHMTHass — yCTPOICTBO A/1 NepemMelLBaHnsA XUAKOCTEN, C NOMOLLbIO
BpaljaroLerocss B MarHuTHOM Mose siKopsi.

KpaTkoe onucaHme noaxonoB K CTPYKTYpUpOBaHUIO MaTepuanoB

B obpasoBaTenbHoii nporpamme (OI1) npeacTaBneHbl cneayowme pasgensi;

1 MeToabl U3yyeHus BELLECTB M XUMUYECKUX AB/IEHUIA. DKCMEepUMEHTasIbHble OCHOBbI XU-
MUK
MepBOHaYasibHble XUMMNYECKNE MOHATUS
PacTBopbl
OCHOBHbIE KNaccbl HEOPraHNYeckux CoeanHeHNN
Teopusi aNeKTPONMTMYECKON Auccoumnauun
XUMUyeckume peakumu

7 Xumumyeckme 3nieMeHTbl (CBOMCTBA METa/II0B, HEMETA/I/IOB U UX COeANHEHNIA)

B ocHOBY BblgefnieHns Taknx pas3genoB 3a/10KeH XMMUYECKU IKCNEePUMEHT, TpaguLMOoHHas
cuctema nsydeHnss xummm OCHOBHOI (DOPMOiI yYeBHOW AeATeNbHOCTU SABASETCA XUMUYECKMIA
SKCMEepPUMEHT, NMPOBOAMMBIA B BMAE NabopaTopHbIX, NpakTMYecKnx paboT u AeMOHCTpaLumii
JeMOHCTpaLOHHbIA 3KCNEPUMEHT NPOBOAMTCA B TOM C/ydae, ec/ii OH onaceH Ans BbINOJIHe-
HMSA yyawmMncs unn nMetowwmincss npubop npeacras/ieH B €AMHCTBEHHOM 3K3eMMNsipe

o Ok~ WDN
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Ons n3ydyeHnsa npegmeta «XMMUA» Ha aTane OCHOBHOro obuiero obpasoBaHnsa OTBOAMUTCA
140 yvacos:

8 knacc — 70 yacos;

9 knacc — 70 yacos.

[JaHHaa obpasoBartefnbHas nporpamMma obecneymBaeT YCBOEHME yYallMMUCS BaXKHEMLINX
XMMUNYECKNX 3aKOHOB, TEOPUI 1 NOHATUI; hopMupyeT nNpeacTaBAeHne O Poan XMMUKM B OKPY-
XawLWem Mupe 1 XKN3HM vyenoBeka [1pn aTOM OCHOBHOE BHUMaHue yaensieTcs CyWwHOCTU XUMMN-
YEeCKUX peakuunii N MeToaam UxX OCYLLLECTB/EHMS

OfHVM M3 OCHOBHbIX MPUHLMMOB MOCTPOEHUA NporpamMmbl ABASETCHA MPUHUMN OOCTYMHO-
CTM JDKCnepumeHTallbHble AaHHble, MOMYYEHHbIE YYallUMUCS NPU BbINO/IHEHUN KOSINYECTBEH-
HbIX OMbITOB, NMO3BOJIAT yYallMMCH CaMOCTOATENIbHO AeNnaTb BbIBOAb!, BbIABNATL 3aKOHOMEp-
HocTW. MNoaxoabl, 3a/0XKEeHHbIe B COAepXaHue nporpamMmMbl Kypca, co3faloT Heobxogmmble yc-
NoBUA AN CUCTEMHOIO YCBOEHUA yYyalWMMNCS OCHOB Hayku, Ans obecrnevyeHns pasBuBaroLLEro
N BOCMUTbIBAIOLLLETO BO3AENCTBMSA OOYYEHUSI HA JIMMHOCTL ydvaulerocss ®opmupyemble 3HaAHUS
AO/MKHbI CTaTb OCHOBOM CUCTEMbI YOEXAEHWI LIKOMIbHUKA, LEHTPa/IbHbIM S4POM €ro Hay4Horo
MWPOBO33PEHUSA

B cogepxaHune 9
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OnncaHve maTtepuanbHO-TEXHUYECKOW 6a3bl LeHTpa
«ToykKa pocTa», MICNOJ/Ib3YEMOro A1 peanu3ayunu
ob6pas3oBaTesibHbIX NpPOrpaMm B pamMKax
npenogaBaHNa XUMNN

MatepunanbHo-TexHMYeckas 6a3a UeHTpa «Touyka pocTa» BK/IOYaeT B cebs COBPEMEHHbIE U
knaccuyeckne npubopsl. MNocnegHue NpoLwwsiv MHOTONETHIOW anpobaunio B LWKOAE Y NOAyYnIun
npusHaHue y yuntenein xmmum. K HUM OTHOCATCS: Npubop ANs LEeMOHCTpauvu 3aBUCMMOCTU
CKOPOCTM peakuuu OT pas/InyHbIX hakTopoB, annapat AN NpPoBefeHNs XUMUYECKUX peakuuid,
NpuGop 475 ONbITOB C 3NEKTPUYECKMM TOKOM, Npmbop A1 U3ydeHus cocTaBa BO3fyxa WM MHO-
rme gpyrue. YumTbiBas NpakTUYECKUin ONbIT NPUMEHEHUS AaHHOro 060py[0BaHMA Ha ypokax
XUMWUK, Mbl AaAUM MWL KpaTKkoe onucaHne npnbéopos. OCHOBHOM akUeHT caenaemM Ha onuca-
HUN UMJPOBLIX NabopaTopuii N MX BO3MOXHOCTSX.

CnpaBOYHUK

Undgposasa (komnbtloTepHaa) nabopaTopusa (UJ1), nporpammHo-annapaTtHbiiAi KOM-
naekc, gaTyunkoBasi cuctemMa — KOMMJIEKT y4ebHOoro o60pyAoBaHus, BKAKYAOWNA U3-
MepuTenbHbIN 610K, MHTepdelic KOTOPOro no3BonseT obecneynBaTb CBSA3b C NEpPCo-
Ha/TbHbIM KOMMbKTEPOM, U Habop AaTuMKOBL perucTpupyrownx 3HaYeHUst passinyHbIX
PU3NYECKUX BENYMH

JaTunk TemnepaTypbl NNaTWUHOBbLIA — NPOCTOA M HAOEXHbIA AaTyunk, npegHa-

3HauYeH AN U3MepeHnss TemnepaTtypbl B BOAHbLIX pacTBOpax M B ra3oBbix cpejax. Miveet
pa3nnyHbIi guMana3oH mamepeHuii ot —40 go +180 °C. Tex-
HUYECKNE XapaKTEePUCTUKM AaTyuMKa yka3aHbl B MHCTPYKLUMM
no aKcnyatauuu

JaTunk TemnepaTypbl TepMoOnapHblii npegHasHavyeH
Aona unsmepeHuna temnepartyp Ao 900 °C. Ncnonb3yetca npu
BbIMOSIHEHUN PabOT, CBA3A@HHbLIX C U3MEPEHMEM Temnepartyp
nnameHu, naaBfeHNs U pas3fioXeHNUs BeLecTB

JaTunk onTwuyeckolh nnoTHocTuM (KOoNopumeTp) —
npeAHasHayeH [ANA  M3MEPEHWs ONTUYECKOW MIOTHOCTM
oKpalleHHbIX pacTBopoB (puc. 1). Micnonb3yeTcs npu m3yde-
HUN TeM «PacTBopbl», «CKOPOCTb XUMUUYECKUX PeakLuii»,
onpefenieHnn KOHLUEHTPaLMn OKpalleHHbIX WOHOB WU CO-

Puc. 1 JaTtuumk onTuye- eNHEeHNN

Ckol niotHocTh: 1 — B KOMMNMEKT BXOAAT AaTUMKN C Pa3/IMYHON [A/IMHON BOMH no-
FHE3/0 Y17 KIOBETLI, 2 — NyNnpoBOAHMNKOBbLIX UCTOYHUKOB cBeTa: 465 n 525 HM. O6b-

KIOBETA AT1A VICCTIEAYEMOTO w1 kioBeTbl cocTaBnsieT 4 M/, A/MHA ONTUYECKOTO MyTh —
BeLLEeCTBa 10 M

1 MoApo6HbIE XapakTepUCTMKMA 4aTUMKOB, METOAMKN HACTPOIKM M NpaBuia paboTbl MOXHO HaiTu
B KHUre «licnosb3oBaHue LMpoBbIX flabopaTopuid npy 00yyeHUn XuMumn B cpegHelt wkone». (M.: Bu-
HoM. JlabopaTopus 3HaHuii, 2014. — 229 c.)
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JaTuuk pH npegHasHavyeH Ana namMepeHus BoAopoaHoro nokasartens (pH). B HacTos-
LLee BpeMsi B LUKOJy MOCTynatT KOMOMHMPOBAHHbIE AaTyMKW, COBMellawuime B cebe
CTEKNSHHbIA 371EKTPOA C 3/IEKTPOAOM CPABHEHUS, YTO Aenaet paboTy MO M3MEPEHUI0
BOAOPOAHOro nokasatens 6osiee KomMdpopTHOW. Aunana3oH mamepeHuini pH ot 0— 14.
Vicnonb3yeTca ona naMepeHusa BOAOPOAHOrO nokasartess BOAHbIX PacTBOPOB B pasfnu-
HbIX UCC/ieA0BaHUAX 0OBLEKTOB OKpYXalLWen cpeabl

[aTunK 3N1eKTPONPOBOAHOCT U NpefHasHayYeH A8 W3MEPEHUSI YAeNbHOW 3MeKTpo-
MPOBOAHOCTU XUAKOCTEN, B TOM YMc/ie 1 BOAHbIX pacTBOPOB BelecTB. MpUMeHsieTcs npu
N3yYEHUN TEOPUN 3MIEKTPOSIMTUYECKON AMCCOLMALNN, XapaKTePUCTUK BOAHbLIX pacTBOPOB

JaTuuk XNopua-noHOB UCNOMb3YyeTCs OJ/19 KOIMYECTBEHHOIO onpefeneHus conep-
XaHWA MOHOB XJ10pa B BOAHbIX pacTBopax, noyse, NpoAykrax nutaHus. K gatuuky nog-
K/l0YaeTcs MOHOCENEKTUBHbLIN anekTpod (MC3) (pabounini anekTpoA), noTeHUMan KoTo-
poro 3aBUCUT OT KOHUEHTpauum onpefenisiemMmoro noHa, B JaHHOM c/lyyae OT KOHLUeHTpa-
uun aHmoHoB Cl-. MoTeHuymnan NC3 onpenensaiT OTHOCUTENBHO 3N1EKTpoha CpaBHEHUS,
Kak npaBuno, xsopcepedpsaHoro

Ha pucyHke 2 nokasaHa obuwiasi cxema ucnosib3oBaHusa VIC3 ana KosmyecTBEHHOro onpe-
OEeNneHnsa KOHUeHTpauun (akTMBHOCTUZD pasnnuyHbix nMoHoB: Cl-, NO-, NH+, Ca2:. OcHOoBHOW
KOMNOHEHT nto6oro NC3 — membpaHa, KoTopas pasfgensieT BHYTPEHHWUI pacTBOP C NOCTOSIH-
HOW KOHLUEHTpauuein onpeaensiemoro MoHa W Mccnegyemblii pacTBop, a TakXe CAyXWUT cpef-
CTBOM 3/1EKTPO/IMTUYECKOTO KOHTaKTa Mexay HuMu Mem6paHa obnagaeT MOHOOOMEHHbIMU
cBOMCTBaMM, MPUUYEM MPOHULAEMOCTbL €€ K MOHaM pa3HOoro Tuna passivyHa

Puc. 2. YctaHoBKa ons onpegene-
HWS1 KOHLleHTpaumn (aKTMBHOCTN)
X/10puA-MoHOB B pacteope. A: 1 —
Kopnyc garuvka s onpeaeneHus
Cl--noHoB; 2 — pa3bém Micro USB
ONA NOAKMOYEHUS K KOMIMbIOTEPY;
3 — pa3bém BNC g nogkiove-
HMA paboyero anekTpoga; 4 —
pa3bém /19 NOAK/OUEHNA 3MeK-
Tpoja cpaBHeHns b: 1 —wnoHoce-
NEKTUBHBIN 31eKTpog, (pabounii
3M1eKTPOL); 2 — 3NEKTPOL, CpaBHe-
HUS1 (X/T0pcepebpsiHbIi 3NEKTPOL);
3 — marHMTHasa Mewasnka;, 4 —
AKOPb MarHUTHON MeLUasIKm

3anpewaeTcs Tporatb MemM6paHy anekTpoga nanabuamy U NpuBOAUTbL €€ B COMPUKOCHOBE-
HMe c TBEpPAbIMM NOBEPXHOCTAMU. Mpu xpaHeHun WVCI 4vyBCTBUTENBbHAA 4YacTb gatyvka (Mem-
6paHa) go/mkHa ObiTb 3awuuieHa cneyManbHbiM KonnadkoMm. He gonyckaetcsi ucnosb3oBaTtb
3/1eKTpodbl C NOIMMEPHON MemMOpaHoi B cpedax, CoAepXalllux neTyyne BellecTBa Wanm opra-
HU4eckne pactesoputenn. He cnepyet ucnosb3oBatb VICD B CU/bHBLIX okucnutenax. Qnuvrtenb-

2 AKTMBHOCTb MOHOB a — 3dohekTBHas (KabkKyLasicsl) KOHUEHTpaunsi C YY4ETOM pas/iyHbIX B3au-
MOLENCTBUIA Mexdy MoHamn B pacTeope. [NokasaTtenb akTmBHOCTU pa = - Iga. MoHsATve 6bu1o Npeasio-
XeHo B 1907 . amepuKaHCKMM Y4éHbIM . JIblocoM Kak HoBasi NepeMeHHas!, NPUMEHEHNE KOTOPOI BMe-
CTO KOHUEHTpauum no3Bo/IAEeT UCNO/b30BaTh AJ151 ONMCaHWSA CBOWCTB peasibHbIX PACTBOPOB OTHOCUTE/Ib-

HO MPOCTble YPaBHEHNS, NOJTYYEHHbIE /1A UAEa/IbHbIX CUCTEM.

B coagepxaHue n



TOYKAt POCTA XUMUSA
S

Hoe HaxoxjeHue VC3 B pacTBopax KpPenkux KUCAOT WK Lesoyeil NpuBOANUT K PE3KOMY U He-
06paTUMOMY COKpallleHWo cpoka Cnyx6bl asiekTpoaa

CnpaBOYHUK

JaTunk HMUTpPaAT-MOHOB npefHasHayYeH A
KO/IMYECTBEHHOIO OnNpefesieHnss HATPaToB B pas-
NINYHBLIX 00bEKTax OKpyXxawuieih cpefbl: Boge,
oBowax, Ppykrax, KoNb6acHbIX N3Jennax T 4

Mwnkpockon UM poBO NpegHa3HayYeH ansa n3-
yyeHus hopmMbl KPUCTaNI0B M HabNw4eHus 3a
pOCTOM KpWUCTasnoB

AnnapaT AN1A NPOBEAEHUA XUMUNYECKUX pe-
akunin (AMNXP) npegHasHavyeH Ansa MnosyyYeHus
N OEeMOHCTpauMmM CBOWCTB TOKCUYHbLIX MapoB U
rasop. 3T BellecTBa MofyyalTca B Konbe-
peakTope, v Npu HarpesaHun (Uv 6e3 Harpesa-
HUA) rasoobpasHble BellecTBa NPOXOAAT yepes
nornoTuTesibHble éMKOCTM (Hacafku) C pacTBo-
pamn peareHToB, BCTYNalT C HAMU B peakLuto
(puc. 3). N36bITOK rasa nornowaeTcs XuUaKumu
n TBEpPAbIMY peareHTamMu, a TakKxe aKTUBUpPO-
BaHHbIM Yrném. Annapart valle BCEro Ucnosb3y-
T 018 NOAyYeHUs W AeMOHCTpauun CBOWCTB
Xfiopa, ceposogopoga

Puc. 3. Annapar gns npoBefeHust XMMUYECKNx pe-
akuuii (AMNXP): 1— aByropnas konba-peaxTop;
2 — penvtensHas BOPOHKA AN paboTbl C TOKCUY-
HbIMM BeLLEecTBamMu, NO3BOSISET A06aBIATL HEOOXO-
OVMOe KOMMYECTBO XUAKOro peareHTa B peakLoH-
HYI0 CMeCb, He Aonyckas pasrepmeTusauum npuoo-
pa; 3 — EMKOCTU (Hacagkun) 415 XUOKUX peareHToB
(nornotuteneii); 4 — konnakun; 5 — EMKoCTb
(Hacaaka) Ans Cbinyynx peareHToB

Mpn NpaBWAbHOI 3KcnayaTauum npubopa AeMOHCTpaunsa CTaHOBUTCS yA06HOI 1 6e3onac-
HoOi. Ha npoBegeHne onNbITOB TpaTUTCA OKOMO0 3—6 MUH. Xopolwas BU3yaslbHOCTb SBSETCH
npenmMyLLecTBOM 3TOro npubopa Tak Kak npu AeMOHCTpauunm O4HOBPEMEHHO MPOXOAAT He-
CKOJIbKO peakumii, BaXXHO NpaBW/IbHO OpraHM3oBaTb HabGNAEHUS yyallMMUCa 3a NpoTekal-
WwMMu npoueccamun. LilenecoobpasHo 3anucaTtb Ha A0CKe Has3BaHUA Wan hopmMynbl peareHTos,
HaxXOAALWMNXCA B MOMNOTUTESbHBIX CK/IAHKAaX. 10 OKOHYAHUN OMbiTa HYXHO CPaBHUTb UCXOAHbIE
pacTBOpbl BELECTB U pe3ynbTaTbl UX NPeBpaLLeHuii.

AMXP MOXHO NpUMEHATb Ha pas3HbIX 3Tanax 06yyeHUss - nNpu M3y4eHUM HOBOTO MaTepua-
na, NOBTOPEHMM W 3aKpenseHnn, 0606w eHnn 1 cucTtemaTmlaunm 3HaHuii yyawuxcs. B 3aBucu-
MOCTM OT Npochuna obydyaemblx, Leneii ypoka, ypoBHS 3HAHUSA yyalluXCcs BO3MOXHbI pas/inyHble
BapuaHTbl MOCTAHOBKW 3KCNepuMeHTa WM Bblibopa pearnpylowmx sewects. OgHako npu usyde-
HVMM CBOICTB BELLECTB HE C/iefyeT OrpaHn4MBaTbCs TOSIbKO 3KCMEPUMEHTOM C MCMO/Ib30BaAHUEM
AMXP. MHorne guaakTUyeckme Lenn MoryT ObiTb JOCTUTHYTbI TOMIbKO AEMOHCTpaLMeld OMNbITOB B
TpagnuUMOHHON dhopme
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MpumeHeHne AMXP He orpaHnyYMBaeTCs BblLUEONMWCAaHHbIM 3KcnepumeHToM. Mpnbop yaob-
HO MPUMEHATb NPWU AEeMOHCTpauuM CBOWCTB Agmokcumpaa asota (IV), meTunamuHa, 6poma, npu
hpakLuMOHHON NeperoHkn HepTn B LEAX 3KOHOMUN BPEMEHWU €ro MOXHO WCMNOoNb30BaTh Mpu
N3y4YyeHUn CBOICTB yrnekucnoro rasza. AMXP noaxoauTt Ans nosiydyeHus 6e3BOAHON a30THOIA
KNCNOTbl, 6BpOMOEH30M1a, HUTPOBEH30/1a U APYTNX COEONHEHWUIA

CnpaBOYHUK

Mpu6op ANA AeMOHCTpauMu 3aBUCUMOCTMU CKOPO-
CTUXNUMUNUYECKNX peakUmnin 0T pa3/inyHbiX PakToOpoB
NCNONb3YIOT NPU U3ydyeHnn Tembl «CKOPOCTb XUMMWUYECKOM
peakuum» 1 TenaoBoro adekta XMMUYECKUX peakLnid.
Mpnbop faéT BO3MOXHOCTb 3KCNEPUMEHTa/IbHO Mccneno-
BaTb B/IMSIHME HA CKOPOCTb XMMMUYECKUX peakuunin cnenyto-
WMX (hakTopoB: NPUPOAbLI pearmpyroLinx BeLLeCcTB, KOH-
LUeHTpauum pearvpyrLlimx BeLLecTB, MNAOWaan rpaHuub
pasgena gas B reteporeHHblX cuctemax (MOBEPXHOCTU CO-
NPUKOCHOBEHUS MexXAy pearvpylowymm BellecTsamm),

TeMnepartypsbl, Katazim3atopa, UHIn 6uMTO pa.

Puc. 4. Mpubop ana geMOHCTpaLUmM 3aBUCUMOCTN CKOPOCTH
XUMUYECKUX peakUnil OT pas/iMuHbIX ¢hakTopoB: 1 — noacras-
Ka; 2 — cocyapl flaHgonsTa; 3 — MaHOMETpUYecKne TpyoKu

Mpnbop cocTouT M3 NOACTABKM, Ha KOTOPOI 3akpenseHbl ABe MaHOMeTpuyeckne TpyoKu,
KOTOpble COeauHATCA ¢ cocygamu JlaHaobTa ¢ NOMOLbIO MAAcTUKOBOW TPYOkM € npobkamu
(puc. 5). Mexay maHoMeTpUYeckUMu TpybKkaMn Ha naHenn HaHeceHa LikKana ans HabnwaeHus
YPOBHS XWUAKOCTU B TpybKax. OKpalleHHON XUAKOCTbIO MOXET 6biTb pacTBOp /1l060ro kpacu-

Tens B BOAe

CnpaBOYHUK

Puc. 5. INuneTkn pgosartopel
O[HOKaHaU/IbHble NMepemMeHHOro
obbéma: 1— 110 wmn; 2 —

100— 1000 mkn; 3 — 10— 100 mKn.

B copgepxaHune

MuneTKa-go3aTop — NPUCNoco6sieHne, UCnosb-
3yemMoe B iabopatopumn ana oTMepuBaHusa onpeje-
NEHHOro o6bEMa XNAKOCTU . MNunNeTkn BbiNycKaTCcs
NnepemMeHHOro M NOCTOAHHOIo o6bEMa. B komnnek-
Tbl 060pyA0BaHNA AN MeAUUUHCKUX K1acCoB BXO-
OAT yAo6HbIe MUNEeTKU-A,03aTopbl OAHOKaHasbHbIE,
Nno3BOAAKLWME HACTPOUTL HEOOXOAMMBIN 06BHEM OT-
6vpaeMoin XnAKOCTU B TPEX pas/IN4YHbIX Ananaso-
Hax (puc. 6). cnonb3oBaHMe COBPEMEHHbIX TEXHO-
Norvin 1 uBeToBOW KOAMPOBKU Amana3oHa A03UPOo-
BaHMA [aET BO3MOXHOCTb KayeCTBEHHO, TOYHO,
6e3onacHO BbIMOMHATL NuUNeTupoBaHue [UneTku
UMEKT CMEHHbIE MNAaCTUKOBble HAaKOHEUYHUKM
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CnpaBOYHUK

BaHAa KoMOMHUpPOBaHHAsA NpegHa3HayeHa ONA HarpeBa CTEKNAHHbIX U dapdopoBbIX
COCYy[l0B, Korga TpebyeTtcs co3faTb BOKPYr HarpeBaemoro cocyga paBHOMepHoe Temnepa-
TypHOe none, nsbexaTb MCNOMNb30BaHNUS OTKPLITOTO NaMeHV U packasiEHHON anekTpuye-
CKoi cnupann (puc. 7). Kopnyc KOMOGUHMPOBAHHOI 6aHM caenaH M3 antoMuHus. XKua-
KOCTHas 4yacTb KOMOMHMPOBAHHOI 6aHW 3aKpbiBaeTCS KOMbLaMu pas3fiMyHoro guamerpa

Puc. 6. baHa KombuHMpoBaHHasA nabopaTopHasa. A — BofsHas 6aHs. b — necuaHas 6aHs

[Ona HarpeBaHua cocygos fo 100 °C B kayecTBe TeMN/IOHOCUTENA UCMO/b3YIOT BOAY, Korga Tpe-
6yeTca co3gaTb 60/iee BbICOKYHD TeMnepaTypy NPUMEHSIOT CoNeBble pacTBopbl. TensoHocuTeemM
MOXeT ObITb rnuepuH. OH obecneynBaeT UHTepBan TemnepaTyp oT 60 go 180°C. Bblwe 3TOl
TemMnepartypbl [MUUepnH HaunHaeT pasnaratbCa U AblMUTb [NA HarpeBaHus [0 60siee BbICOKUX
Temnepatyp MCNofb3yloT LWIMHAPOBOE Mac/io WanM CUINKOHOBOe. bonee 6e3onacHo MCMNosb3o-
BaTb A/ HAMO/IHEHUSA 6aHb CyxOli MenKo3epHUCTbI necok. O4HaKo necoyHble 6aHu nporpesa-
I0TCA HepaBHOMEpPHO. B cocTaB KOMMNeKTa BXOAUT CUTO A1 NPOCEMBAHUA PEYHOro necka.

NcTouHmkom Tenna gns KOMOUHMPOBAHHOM 6GaHM ABASAIOTCA 3/IEKTpUYEcKUe NAUTKM C 3a-
KpbITOW cnupansto.

CnpaBOYHUK

Mpu6op AN NONYYEHUA ra3oB UCNOMb3YeTCs ANA NONyYeHUs He6OoMbNX KOMYEeCTB
rasoB: BOA4OpPoAa, knucnopoga (M3 nepokcuaa Bogopoaa), Yriekncnoro rasa
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[MpnmepHas paboyas nporpamma rno XmMuMmumu
ana 8—9 kKnaccoB C MCMOJ/Ib30BaHMEM
ob6opyaoBaHus LEeHTpa «Touyka pocTa»

Ha 6a3e ueHTpa «Touyka pocTa» obecneunBaeTcs peanmsayms obpasoBaTesibHbIX Nporpamm
€CTeCTBEHHO-Hay4YHOl 1 TEXHONOMMYEeCcKOlW HanpaBneHHOCTel, pa3paboTaHHbIX B COOTBETCTBUU
C TpeboBaHUAMKN 3aKoHoAaTeNbCTBa B cpepe obpa3oBaHusa M C YYETOM pekomeHgauunin depe-
panbHOro oneparopa y4yebHoro npegmeta «XuMnsi».

O6pa3oBaTtenibHas nporpamma nNo3BOJSAET UHTErpupoBaTh peannsyemble NoaxoAabl, CTPYK-
TYpy ¥ cofepxaHne npu opraHusayuy obyvyeHus xummm B 8—9 knaccax, BbICTPOEHHOM Ha 6a-
3e N 60oro M3 AOCTYNHbIX y4ebHO-meToanyeckux komnnekcos (YMK).

Mcnonb3oBaHve o60pyAoBaHus «Touyka pocTa» npu peanusauuu gaHHoi Ol nossonser
co34atb YC/10BUS:

e [ONS1 paclWVpeHns COAEepPXaHUs LUKOJIbHOrO XMMUYEeCKOro 06pa3oBaHus;

e ON19 NOBbIWEHUSA NO3HaBATESIbHOW aKTUBHOCTM O6yyalolWwmuxcsa B eCTeCTBEHHO-Hay4yHOW

obnacTtu;

e ONS1 pasBMTUA IMYHOCTM pebEéHka B Mpouecce 00y4YeHUst XMMUU, €ero Crnocob6HOoCTel,

hopMupoBaHUS U yAOBNETBOPEHNUS COLMAIbHO 3HAYMMbIX MHTEPECOB M NOTPEOHOCTEN;

* ONA paboTbl C 04apPEHHLIMU LLKOMbHUKAMW, OpraHn3aunn nx passutus B pas/inyHbIX 06-

nacTax obpasoBaTesibHOW, TBOPYECKOW AeATEe/IbHOCTH.

MnaHupyemMble pe3ysibTaTbl OCBOEHUS y4EOHOTo NpegmMeTa «XUMuUs»
C onNucaHueM yHUBepcCasibHbIX YUeOHbIX AelicTBUNA,
[OCTUraeMbix 06ydarowmmMmmncs

JINYHOCTHbIE pe3ynbTaThl

O6yvanwWmninica nonyynT BO3MOXHOCTbL A1 (DOPMUPOBAHUS CNELYIOWMNX JIMYHOCTHbIX
yya:

e onpegenieHve MOTMBaLMN U3YyYEeHUs] y4eOHOTo martepuana;

* OUEHMBaHWE ycBauMBaemoro y4ebHOro marepuana, MCXOAs U3 couuasibHbIX U JIMYHOCT-
HbIX LEHHOCTEMN;

* NOBbIWEHNE CBOEro 06pa3oBaTe/IbHONO0 YPOBHSA U YPOBHSA FOTOBHOCTU K U3YYEHMWHD OC-
HOBHbIX UCTOPUYECKUX COOBLITUIA, CBA3AHHLIX C Pa3BUTUEM XMMUN U OOLLECTBA,;

¢ 3HaHWE MpaBwU/ MOBEAEHUS B Ype3BblUYaHbIX CUTYyaUUAX;

e OLlEHMBAHWE COLUMANIbHOWN 3HAYMMOCTU NPOdIECCUA, CBA3AHHbIX C XUMUEN;

* BNageHue npasunamm 6e30nacHoro obpaweHns C XMMUYEeCKMMU BELLeCTBaMU M 060pY-
[OBaHNEM, NPOSB/IEHNE 3KONOTMUYECKON KyNbTypbl

MeTanpeaMeTHble pe3ynbTaThl

PerynaTusHble
O6yyvatowmniica NoayuynT BO3MOXHOCTb AN18 POPMUPOBAHUA CleayoLWwnx perynsTUBHbIX
yyna:
* uenenonaraHve, BKIKOYas MOCTAHOBKY HOBbIX Leseil, npeobpasoBaHne nNpakTU4ecKow
3a/ja4M B NO3HaBATE/IbHYI0, CAMOCTOATE bHbIA aHaIN3 YCN0BUiA OCTKEHUSA UEN Ha OC-
HOBE YY€Ta BblAE/IEHHbIX YUUTE/IEM OPUEHTUPOB AEACTBUSA B HOBOM Y4e6HOM MaTepuasie;
* NjlaHMpOBaHUe MyTW AOCTUXEHUS uUenei;
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yCTaHaB/ieHMe LeneBbiX NPUOPUTETOB, BbiAE/IEHNE a/ibTEPHATUBHbIX CMOCOB0B AOCTMXE-
HUA Lenn 1 Bblbop Hanbonee adpheKkTMBHOro cnocoba;

YyMeHMe CaMOCTOSATE/IbHO KOHTPOIMPOBAaTh CBOE BpeMs WM ynpasiATh UM,

yMEHUue NpvHMMaThb peLleHnsi B NPO6/IEMHON cuTyauuu;

nocTaHOBKa y4eO6HbIX 3a4a4, COCTaB/ieHe NaaHa 1 nocsefoBaTeibHOCTN AelCTBUA;
opraHmusaumsa paboyero mecta npu BbINOSITHEHUN XUMUYECKOTO 3KCNEPUMEHTA;
NPOrHo3MpoBaHne pesynbTatoB 06yyYeHus, OLeHUBaHNE YCBOEHHOIO Marepuana, oueHka
KayecTBa M YPOBHS MOJIyYEHHbIX 3HAHWUIA, KOppekuus nnaHa v cnocoba AeicTBusa npu
HEeo6Xxo4MMOCTH.

No3HaBaTEeNbHbIE
Ob6yvatrouiniica nonyuynT BO3MOXHOCTbL ANns chopMupoBaHus crnegylowmnx nosHaBaTeflb-
HbIX YY[:

NoOuCK ¥ BblgeneHne nHopmauuu;

aHanv3 ycroBuid 1 TpeboBaHuWii 3aga4un, BbIGOP, coOnocTaBneHne 1 060CHOBaHWe Cnoco-
6a peweHns 3agauu;

BblI6Op Hanbonee 3hheKTUBHbBIX CNOCOOG0OB peLlleHns 3a4a4ym B 3aBUCUMOCTU OT KOHKpET-
HbIX YC/10BWIA;

BblABMXEHNE 1 060CHOBaHUE rMnoTesbl, BbIGOP cnocoba eé NpoBepKu;
CaMoCTOATENIbHOE CO3[aHne anroputMa AesiTesIbHOCTM Npu pelleHnn npobnem TBopue-
CKOrO 1 MOUCKOBOrO XapakTepa;

YMEHUS XapakTepu3oBaTh BellecTBa Nno cocTaBy, CTPOEHUIO U CBOWCTBaM;

ONucbIBaHWe CBOWCTB: TBEPAbIX, XMAKNX, ra3006pasHbIX BELECTB, BblAE/IEHUE KX CYlle-
CTBEHHbIX MPU3HAKOB;

n3obpaxeHne cocrtaBa NPOCTENLUUX BELLECTB C NOMOLLbLI XMMUYECKUX (DOpMY U CYLL-
HOCTVM XMMUYECKNX pPeakLuii ¢ MOMOLLbI XUMUYECKNX YPABHEHWIA;

npoeefeHve HabMAEHNA, onnucaHne NPU3HAKOB U YCNOBUIA TEYEHUS XMMUYECKNX peak-
LUWiA, BbIMOIHEHME XMMWUYECKOTO 3KCMEepMMEHTa, BbIBOALI Ha OCHOBE aHanuM3a Habroge-
HWIA 3a 3KCMEPMMEHTOM, peLleHne 3ajad, NoslyyeHne XMMUYeckol uHpopmaunm ns pas-
JINYHBIX NCTOYHUKOB;

YMEHUe OpraHM30BbIBaTb UCC/eA0BaHUE C Lefiblo NPOBEPKN TMNOTES;

yMeHue genartb ymMo3akatueHus (MHAYKTUBHOE 1 MO aHanorum) u BbiBOAbI;

yMeHue 06bEeKTUBHO OLEeHUBaTb MHAOPMaLM0 O BELLEeCTBAX M XUMUYECKMX MpoLeccax,
KPUTUYECKN OTHOCUTLCS K NCEBAOHAYYHON MHdopmauuu.

KOMMYyHUKaTNBHbIE
O6yyvaloumniica NoNy4YMT BO3MOXHOCTb A/ (DOPMUPOBAHMA Cnefyowmnx KOMMYHUKA T UB-
HbIX YY[:

NOSIHOE M TOYHOE BbIPaXEHWE CBOWX MbIC/IE B COOTBETCTBUM C 3ajadvyamu 1 yC/1I0BUAMM
KOMMYHMKaLWW;

a/lekBaTHOe UCMOJ/Ib30BaHWe pedveBbiX CPEeACTB A/ yYacTus B OUCKYCCUM WU aprymeHTa-
UMM CBOEW MO3NLUKM, YMEeHMe MNpPeAcTaBfsaTb KOHKPETHOE COoAepXaHwe C COooOLieHueMm
€ro B MMCbMEHHOI N yCTHOIH dhopmMe, onpeaeneHne cnocoboB B3anMoaeicTBus, COTpyAa-
HMYEeCTBO B Noucke n cbope mHhopmayuu;

onpegeneHne cnocoboB B3aMMOAENCTBUSA, COTPYAHMYECTBO B MOUCKE U cbope UHAOp-
Mauuu, yyactue B guanore, nnaHMposaHue obuwmx cnocob6os paboTbl, NposBAeHNEe yBa-
XUTENIbHOr0 OTHOLIEHUS K APYrMM yyalumcs;

onucaHve cofepXaHus BbINOSHAEMbIX OEACTBUM C LEeNbld OPUEHTUPOBKN B NPeAMETHO-
NpakTU4ecKkoin AesATe/IbHOCTY;

YMEHUS YyUnTbiBaTh pa3Hble MHEHUS U CTPEMUTLCSA K KOOPAUHALUKN pa3/fInyHbIX NO3ULUIA B
COTpPYAHNYECTBE;
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chopmynMpoBatb COGCTBEHHOE MHEHWE W MO3ULUK, apryMeHTMpPOBaTb WM KOOPAWHMPO-
BaTb €€ C No3nyMsMy NapTHEPOB B COTPYAHMYECTBE Npu BbipaboTke 06LLEro pelleHns B
COBMECTHOI AeATeNbHOCTY;

OCYLLECTBNATL B3aMMHbIA KOHTPOJ/Ib U OKa3biBaTb B COTPYAHNYECTBE HEOOXOANMYI B3au-
MONOMOLLb;

nnaHuposBaTb 06LUIMe cnoco6bl PaboThbl; OCYLECTB/IATL KOHTPO/b, KOPPEKLUUI0, OLLEeHKY
OencTBuii NapTHEpa, YMeTb yoexaaTb;

ncnonb3oBaTh afeKBaTHble A3bIKOBble CPeACTBa A/ 0TOOGpPaXeHUs CBOUX YYBCTB, MbIC-
nei, MOTMBOB 1 NoTpebHOCTEN; oTo6paxaTb B peun (onucaHume, 06bACHEHME) cogepxa-
HMe COBepLUAEMbIX AECTBNIA, KaK B JOPME TPOMKOI coumnanin3npoBaHHON peun, Tak U B
chopme BHYTpeHHel peuu;

pasBuBaTb KOMMYHUKATUBHYH KOMMETEHLWUIO, MCMO/b3ys CPeAcTBa YCTHOW U MUCbMEH-
HOV KOMMYHMKaLuyu npu paboTe ¢ TekCTaMu y4yeOHMKa ¥ A0NOJSTHUTE/TIbHON NuTepaTypoli,
CnpaBoOYHbIMK Tabnuuamm, NPOSIBMATL FTOTOBHOCTb K YBAXEHUO MHOW TOYKU 3pEeHMs npu
06CyXaeHNN pe3ynbTaToB BbIMO/IHEHHOW pPaboThbl

MpeAMeTHblE pe3ybTaThl

Obyuvaruiniica HayunTCcs:

NPYMEHSATb OCHOBHbIE MeTOoAbl MO3HaHUA: HabNaeHne, N3MEPEHNE, IKCTIEPUMEHT;
onucbiBaTb CBOWNCTBA TBEPAbIX, XWUAKUX, ra3000pa3HbIX BELECTB, BblAensas ux cylle-
CTBEHHblE MPU3HAaKW;

packpblBaTb CMbIC/T 3aKOHa COXpPaHeHWs MacCbl BELLeCTB, aTOMHO-MONEKYNSPHOW Teo-
pun;

pasnMyatb XxMMuyeckue n usndeckue ABMEHUs, HasbiBaTb MPU3HAKK W YCNOBUS NpoTe-
KaHUsi XMUMUYECKUX peakLmii;

cobniogatb npasuia 6e3onacHoli paboTbl NpM NPOBEAEHUN ONbITOB;

nonb3oBaTbCA 1abopaToOpHbIM 060PYyA0BAHMEM U MOCY/AOIA;

nonyyatb, cobupaTb ra3oobpasHbie BellecTBa M pacno3HaBaTth UX;

Xapaktepr3oBaTb hU3NYECKNE N XMMMYECKME CBOMNCTBA OCHOBHLIX K/1aCCOB HeOopraHuye-
CKMX COeANHEHWIA, MPOBOAUTL OMbIThl, NOATBEPXAAIOLWNE XUMUNYECKAE CBONCTBA U3YYEH-
HbIX K/1ACCOB HEOPraHMYeCcKnx BeLLECTB;

packpbiBaTb CMbIC/T MOHATUS «PAacTBOP», BbIYNCAATL MACCOBYH [A0/0 PACTBOPEHHOTO
BELWleCcTBa B pacTBope, rOTOBMTb PacTBOPbl C OnNpeaeniéHHON MaccoBOl A0NER pacTBo-
PEHHOr0 BELLECTBa;

XapakTtepr3oBaTb 3aBUCMMOCTb (DU3NYECKUX CBOWCTB BELLECTB OT Tuna Kpuctannuuye-
CKOV peLuéTkun, onpefensaTb BuA XMMUYECKONM CBA3U B HEOPTraHWYEeCKUX COeANHEHUSIX;
packpblBaTb OCHOBHblE MOMOXEHUS TEOPUN 3MEKTPOSIUTUYECKON Anccoumanumn, coctas-
NSATb YPaBHEHMUA 3/1EKTPOSIUTUYECKO AMCcoUMaUnn KACNOT, WesoYeli, Conen n peakuymii
MOHHOro 0OMeHa;

packpbiBaTb CYLLHOCTb OKWUC/IMTENIbHO-BOCCTAHOBUTEbHBLIX peakuuii, onpefensitb OKuc-
nMTenb N BOCCTaHOBUTENb, COCTaBAATb YPaBHEHWUS OKUC/IUTESIbHO-BOCCTAHOBUTESbHbIX
peakuuii;

HasbiBaTb (DaKTopbl, BAUSKOLMNE HA CKOPOCTb XMMMNUYECKOW peakunu;

Xapaktepr3oBaTb B3aMMOCBSA3b MeX[Jy COCTaBOM, CTPOEHMEM W CBOWCTBaMW HemeTas-
NIOB 1 METasI10B;

NPOBOAWTL OMbITbl MO MNOJSTYYEHUIO U U3YUYEHUHO XUMWYECKUX CBOWCTB pas3/inyHbIX Be-
LLleCTB;

rpamoTHO ob6pallaTbCcs C BewecTBaMu B MOBCEAHEBHON XU3HU

B coagepxaHue 7
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O6yyarLWmniics NoNyYNT BO3MOXHOCTb HAYYN T bCS:

BblABUraTb U NPOBEPATb 3KCMEPUMEHTANIbHO TUMOTE3bl O XMMUYECKMX CBOMCTBAX Be-
LLeCTB HAa OCHOBE MX COCTaBa M CTPOEHMS, UX CMOCOBGHOCTM BCTynaTb B XMMU4YECKMe pe-
akuMmn, o0 xapaktepe v NpoAyKTax pas/inyHbiX XUMUYECKNX Peakunii;

XapakTepr3oBaTb BeLLecTBa MO COCTaBy, CTPOEHWUIO W CBOWCTBaM, yCcTaHaBnMBaTb Mpu-
UYMHHO-CNEACTBEHHbIE CBSI3N MEXAy AaHHbIMWU XapakTepucTnkaMy BeLLecTBa;

COCTaB/SATb MOJIEKY/NSPHbIE U MOJIHbIE WOHHbIE YPAaBHEHUS MO COKPALLEHHBbIM WOHHbIM
ypaBHEHUSIM;

NPOrHo3mMpoBaTb CNOCOGHOCTbL BELLECTBA NPOSBASATL OKUCUTE/IbHbIE WM BOCCTAHOBU-
Te/lbHble CBOWCTBA C YYETOM CTEMNEHeil OKUCNEeHNsI 3/IEMEHTOB, BXOASLMX B €0 COCTaB;
BblABUraTb 1 NPOBEPSTb 3KCMEPUMEHTA/IbHO TMNOTE3bl O pe3y/ibTaTtax BO3AENCTBUS pas-
NNYHbIX (DAKTOPOB Ha M3MEHEHME CKOPOCTU XMMWUYECKO peakuuu;

MCMONb30BaTb MPUOBPETEHHbIE 3HAHMS A1 3KOJIOTMYECKM FPaMOTHOrO MOBeAeHus B
oKpyxatwLuieli cpege;

NCNosb30BaTb NPUOGPETEHHbIE K/OYEBbIE KOMMETEHUUU MPU BbIMNOSTHEHWM MPOEKTOB U
pelleHnn yyebHo-nccnefoBaTelbCkUX 3a4ay No U3yyeHuto CBOWCTB, CNOCOGOB Nosyye-
HUS1 U pacno3HaBaHWs BELLECTB;

06BEKTUBHO OLLEHMBaTb UHOPMALMIO O BELLEeCTBaX U XMMMUYECKMX Npoueccax;
0CO3HaBaTb 3HAYEHME TEOPETUUYECKMX 3HAHMIA MO XMMUU ANA NPAKTUYECKON AeAaTesbHO-
CTW YESIOBEKA;

co3fiaBaTb MOAE/IN N CXEMbI ANS1 PELUEeHUsI yUEOHbIX U NO3HaBaTE/bHbIX 3a4a4; NoOHMMAaTb
Heo6X0ANUMOCTb COGM0AEHUS NpeanucaHnii, npeasaraeMblX B MHCTPYKUUSAX MO UCMOJIb-
30BaHUI0 /IeKApPCTB, CPEACTB ObITOBOM XUMUU 1 AP

dopMbl KOHTPONA

KoHTponb pe3ynbTaToB 06y4YeHMs B COOTBETCTBMU C faHHoI Ol npoBoauTca B hopme NUCh-
MEHHbIX U 3KCNEepUMEHTasIbHbIX PaboT, npeanonaraeTcs NpoBeAeHNe NPOMEXYTOYHON U UTO-
roBOi aTtrectauuun

MpomexyToyHasa aTTecTaums

Jna ocywecteneHus I'IpOME)KyTO‘-IHOI7I arrectaumMm nMcnonb3yrTCA KOHTPOJ/IbHO-OL,EHOYHbIe

maTepuasbl, 0T6OP CoAepXaHUa KOTOPbIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOEHUA CU-
CTEMbl 3HAHUI M yMEHWUIA — MHBAPUAHTHOTO AApa coAepXaHus AelcTByLWMX 06pasoBaTe/ib-
HOl nporpammbl NO XMMuUK A8 06L.eo6pa3oBaTesibHbIX OpraHm3aumnin. 3agaHusa NPoMexyTou-
HOI aTTecTauum BK/OYAIOT MaTeprasl OCHOBHbIX Pa3fenioB Kypca XMMUK.

BapunaHT paboTbl No Teme «Teopusi aNeKTPOSIMTUYECKON Auccoumauumns
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1. K Xxopowo pacTBOPUMbIM 3/1EKTPOSINTAM OTHOCATCSA:

1) rmapokcua uuHka 3) cynbdhmng 6apus

2) thocpat ymHka 4) kapb6oHat 6apus

OtBer:

2. Haubonbluee 4ncso MOHOB obpasyeTca npu pacTBopeHun 1 Mosb BellecTsa:
1) xnopuga kanus 3) xnopuga xenesa (ll)

2) xnopuga 6apus 4) cynbhata xenesa (Il

OrtBerT:

B copnepxaHue
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3. BcraBbTe nponyl,eHHoe CMoBO.

KoHUEeHTprpoBaHHbI pacTBOpP HEKOTOPOro BELLeCTBA HE MPOBOAUT 3INEKTPUYECKUIA TOK
Mpu gob6aBneHMn K KOHLEeHTPUPOBAHHOMY pacTBOpY ABYKpaTHOro o6bEma BoAbl 3/1€KTPONpo-
BOAHOCTb pacTBOpa HEMHOro yeesnmuunacb [lpu gancHeiwem go6aBneHnn BOAbl 3/1EKTPO-
NPOBOAHOCTb CHayana yBesMyunachb, a 3aTtem nepecrana U3MeHATbCSA BeuwecTBo oTHOCUTCA
K 3M1eKTPOInTaM.

4. B 1n BoAbl pacTBopeHbl 1 mMonb xsopuga kaama u 1 monb nogmpa Hatpusa. U3 Kakux
OBYX APYTUX COMeil MOXHO NPUIrOTOBMTL PacTBOpP TaKOro e coctaBa? Bbibepute 13 nepeyHs:

1) xnopwug HaTpus;

2) HUTpaT Kanus;

3) noang kanus;

4) HWTpaT HaTpus,

5) cynbpat HaTpus.

3anuwunte Homepa BbiGpPaHHbLIX OTBETOB

OTBET:
5. YcTaHOBUTE COOTBETCTBME MEXAY NpM3HaKamMuy peakuunii n UCXOAHbIMW BeLLeCTBaMu: K

Kaxgoi nosmumm, o603HayveHHoOl OykBOii, nogb6epuTe COOTBETCTBYIOLLYO NO3ULNID, 0603Ha-
YEHHY0 LmMdpoii

MPN3HAK PEAKL AW NCXOOHbIE BELWECTBA
A) A 1) Kapb6oHat HaTpusi 1 consiHas KucnoTta
B) 2) Xnopug megun (1) n rmgpokeng kanms
B) 3) Cynbhat xenesa (lll) u rmapokcng Hatpus
4) Kap6oHaT HaTp

3anuwmnTte B Tabnuuy Bbl6paHHble UUAIPLI NOL4 COOTBETCTBYHOWMMM ByKBaMU

A B B
OTBeT:
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6. BbibepuTe ABa MCXOAHbIX BeLLECTBa, B3aMMOAEWCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOE MOHHOE ypaBHEHNE peakuuu:

Fe2r+ 20H- = Fe(OH)2
1) FeO 3) FeCl2 5) H20
2) Fe 4) KOH 6) FeCl3
3anuwunTte HoMepa BblGPaHHbIX OTBETOB.

OTBEeT:

7. Tlpn NPUMEHEHUN LMHKA B KAYeCTBE MMUKPOYAOOGpPEHUA ero BHOCAT U3 pacyéta 4 Kr Kpu-
ctannorngpata cynbara unHka ZnS04 e« 7H20 Ha rekTap.

CKOJIbKO 3TO COCTaB/ISET B NEepecyéTe Ha MOHbl Zn2¥? 3anuwimnte YNCNOo C TOYHOCTbIO [0 Le-
NbIX

OTBeT: r.

8. UTto obuiero B pactBopax, MMEKLINX KNCNOTHYIO cpeay? (KpaTkuiti OTBET.)

KpuTepuu oueHmBaHus paboTbl N0 XMMUM
BepHoe BbINOMHEHME KaXaoro us 3agaHuii 1—3, 8 oueHnBaeTcs 1 6annom.
3a nosnHbIA NpaBU/bHbLIA OTBET Ha Kaxaoe M3 3agaHuii 4 —7 ctaButcsa 2 6anna; ecnu Ao-
nyweHa ofHa owunbKa, To 0TBET oueHmBaeTca B 1 6ann. Ecnu gonyuweHsl ABe 1 6051ee owmnbku
nNn OTBETA HET, TO BbiCcTaBsisieTca 0 6anos.

Howmep 3agaHns MpaBW/bHbI OTBET Howmep 3apaHusa MpaBunbHbIA OTBET
1 3 5 231
2 4 6 34*
3 Cnabblin 7 906
4 13+ 8 YKa3aHo Hasmdve

VIOHOB BOAOPOAA

*Mopsagok cnegoBaHnsa UMdp B OTBETE HE UMEET 3HaYEeHUs .

MTorosasa arTTecTauyud

[na ocyllecTBneHMss UTOroBON aTTecTtaumm mcnonb3yrTcss KMbl, cogepXaHue KOTopbixX
OpPVEHTMPOBAHO Ha NPOBEPKY YPOBHSA YCBOEHUS 3HAHWIA 1 onpefesnisieTcs cuctemon TpeboBa-
HUA K NOArOTOBKE BbIMNYCKHWKOB OCHOBHOW LUKOMbI. 3Ta CUCTEMA MHBApPMaHTHA MO OTHOLUIEHUIO
Ko Bcem peicTByowmm Ol no xvumun ansa obweobpasoBaTesnbHbIX OpraHu3auuii. 3agaHus
NTOrOBOI aTTecTauuy BK/IOYAKOT Mareprasl OCHOBHLIX pa3fesioB Kypca XMMum

Pa6oTa cocTouT 13 ABYX 4acTeil. YacTb 1 cogepxuTt 19 3agaHunin ¢ KpaTKMM OTBETOM, MO/-
pasymeBalLlWmnx caMmocTosaATe/lbHoe (hopMy/MpoBaHne 1 3anucb OTBETa B BMAE yucna uam no-
cnegoBaTtenibHOCTU Undp.

UacTb 2 cogepxuT 5 3agaHuii: 3 3agaHuns 3TOM YacT nogpasymeBaloT 3anncb pa3BEpHYTO-
ro oTBeTa, 2 3ajaHus 3TOM YacTu npeanonaralT BbINOSIHEHWE peasbHONo XMMUYECKOro 3Kcne-
pyuMeHTa 1 opopMieHne ero pesybTaTos.
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KOHTpPO/IbHO-OUEHOYHblE MaTepuassbl
BapunaHT nMcbMeHHOR paboTbl 4N M TOrOBOM aTTecTauum
YacTb 1

OTteBeTamu K 3agaHusam 1— 17 aBnsoTca umdpa uam nocnegoBarenbHOCTb Ludp (uncen).
OTBeTbl CHavana ykaxuTte B TekcTe paboThl, a 3aTem nepeHecute B BJIAHK OTBETOB Ne 1
crnpaBa OT HOMepa COOTBETCTBYHLUEro 3a4aHusi, HaunHas C NepBoOi kneTouku, 6e3 npobde-
N10B, 3anATbIX WU APYIMX AONOSTHUTE/IbHLIX CMMBOIOB Kaxayl uudpy nuwimMTe B OTAENbHOWN
KNneToyke B COOTBETCTBUM C NPUBEAEHHbIMM B 61aHKe o6pasuamm

1. BoibepuTe ABa BbiCKa3blBaHWA, B KOTOPbIX TOBOPUTCH O MeAU KaK XMMUYECKOM 3/1eMeHTe
1) Megb pearmpyeT C XJ1I0pOM.

2) Mefb Npu HarpeBaHWM Ha BO3AyXe oKUcnseTcs

3) CnnaBbl Mean 1 30/10Ta MCNOJIb3YHTCA AN U3rOTOBIEHNS HOBEIMPHBIX YKpaLleHWi .

4) B coctaB 60pA0CCKOIN XNAKOCTN BXOAUT Medb

5) B coctaB MefHON naTuHbl BXOAUT Mefb.

3anuwunte Homepa BblGpPaHHbLIX OTBETOB.

OTBeT:

2. Ha npvBeAEHHOM puUCYHKe M306paxxeHa MoAeslb aToMa XMMUYECKOTO 3/IEMEHTA.

3anuwmnte B TabaMLy BeNuUnHy 3apsga aapa (X) atoma XMMUYecKoro afiemeHTa, Mojesb KoTo-
poro m3obpaxeHa Ha pUCYHKe, 1 Homep rpynnbl (Y), B KOTOPOW 3TOT 3/1IEMEHT PacnosioXeH
B Mepunoaunyeckoii cucteme. (ns 3anucu oTBeTa UCNONb3yiTe apabckme LMgpsbl.)

OTBeT:

3. PacnonoxuTte B NOpsigKe YBEMUYEHUS 3NEKTPOOTPULATENBHOCTA XUMUYECKNE 3NIEMEHTI:
1) kucnopog; 2) KPEMHWIA; 3) dhocdhop.
3anmwnte HoMepa 3/1EMEHTOB B COOTBETCTBYHLLEM MOPSAAKE.

OTBeT:

4. YcTaHOBUTE COOTBETCTBUE MeXAy (POPMY/IOV COEAVMHEHUS U CTENEHbK OKUC/IEHUS Cepbl
B 3TOM COEeAMHEHWUN: K KaXXAoh no3uumn, 0603HavyeHHoOi GyKBOI, nMoabepuTe COOTBETCTBYHO-
LY Mo3uumto, 0603HAYEHHYO LMJIPOii
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S
®OPMYJTA COEAVHEHNA CTEINEHb OKMNCNEHNA CEPbBI
A) SO2 1) -2
E) CS2 2) 0
B) H2S04 3) +4
4) +6
A b B
OTBeT:

22

5. V3 npen/ioXXeHHOro nepeyHsi BbibepuTe ABa BeELECTBA C MOHHOW CBS3bIO:
1) LiCl;

2) OF2;

3) S02;

4) CaF2;

5) H20

3anmwnte Homepa BbiGpaHHbIX OTBETOB.

OTBET:

6. Kakne gBa yTBEPXAEHUS BEPHbI /151 XapakTePUCTUKM KpeMHUs 1 dhocdopa?

1) 3NeKTpOHbI B aTOME PacnosioKeHbl Ha TPEX 3/TEKTPOHHbIX CMOSX.

2) CooTBETCTBYHOLLLEE NPOCTOE BELLECTBO CYLLECTBYET B BUAE YEThIPEXATOMHbLIX MOJIEKY/.
3) XMMMNYECKNn 3NEMEHT OTHOCUTCS K MeTasi/iaMm.

4) 3HayeHne 3MeKTpooTpMUaTebHOCTU MeHbLUe, YeM Yy docdiopa.

5) XMnuecknin anemeHT o6pasyeT BbICLUME OKCMAbl C 06wel dopmynoin 302
3annwmnTte HoMepa Bbi6pPaHHbIX OTBETOB.

OTBEeT:

7. 13 npeanoXeHHOro nepeyHsl BeLWecTB BbibepuTe OCHOBHbIN OKCUA, U KUCNOTY:

1) Cao;

2) Mg(OH)2;

3) SO2;

4) NaClO4

5) HdO4

3anuwnTe B Nose oTBeTa CHayana HOMep KUC/I0THOro okcuaa, a 3aTeM HOMEpP OCHOBaHUS.

OTBET:

8. Kakve gBa 13 nepeyncrieHHbIX BellecTB 6yayT BCTynaTb B peakuuio ¢ OKCUAOM LMHKA?
1) Fe(OH)2;

2) HNO3;

3) O2;

4) KOH,;

5 S

3anuwunTte HoMepa BblGpaHHbIX OTBETOB

OTBeT:

B copnepxaHue



XNMnN4d

9.

POCTA

*

YcTaHOBMTE COOTBETCTBME MEXY PpearMpyrolMMy BellecTBamMy M NpoayKtamu(om) ux

B3aMMOAENCTBUSA: K KaXA0i Mo3uummn, 0603HaYeHHON OYKBOI, Nnoabepute COOTBETCTBYHOLLYIO

no3munto, 0603HaUYEHHYI0 Undpoii
PEATMPYIOLWWE BEWECTBA

NPOAYKT(bl) B3AVMOZENCTBUSA

A) Na20 +S03” 1)~ Na2s04

B) NaOH +H25047 2) ~ Na2S03

B) Na + H2SO4(pa36.) » 3)* Naz2sO4+ H20
4) N NaS04+ H2
5) A~ Na2s03+ H20

3anuwunTte B Tabnuuy Bbl6paHHble UUAPbLI NOL COOTBETCTBYHOWMMMN ByKBaAMM.

A b B

OTBET:

10.

YCcTaHOBMTE COOTBETCTBME MEXAY (hOpPMysoli BewecTBa v peareHTamu, ¢ KOTOPbIMU 3TO

BELLECTBO MOXET BCTyNaTb B peakLMio: K KaXAoi no3muuu, 0603Ha4YeHHON 6YKBOW, nogbepute
COOTBETCTBYHOLLYI NO3MLUNID, 0603HAUYEHHYIO Lndpoii

®OPMY/A BEWECTBA
A) S

B) ZnO

B) CuSO4

3anuwunTte B Tabnuuy BblibpaHHblie UUdpbl N

A B B

OTBeT:

11. V13 npeasioXXeHHOro nepeyHs Bblbep
eT peakuus 3aMeLleHus:

1) UMHK 1 consiHasa KUCOoTa,;

2) okeng yrnepoga (VI) n okcng Hatpus;

3) OKCMA UMHKa ¥ cosHas KUCNoTa;

4) xene3o n xnopung meamn (1);

5) HaTpuin n BOAOPOA

3anuwunte Homepa BblGPaHHbLIX OTBETOB.

OTBeT:

12.

PEATEHThI
1) 02, H2S04 (KoHL,.)

2) Fe, BaClI2 (p-p)
3) NaOH, H2S504 (p-p)

4) N2, NaCl (p-p)
04, COOTBETCTBYHOLWNMN ByKBaMU

UTe ABE Napbl BEWECTB, MEXAY KOTOPbIMU NpoTeka-

YcTaHOBMTE COOTBETCTBME MEXAY pearupyowumMmm BeELeCTBamM/ 1M NMPU3HAKOM MpoTeka-

IOLLER MexXay HAMU peakuumn: K Kaxaoi no3munmn, o603Ha4eHHON 6YKBOI, NogbepuTe COOTBET-

CTBYIOLLYO MO3MLNI0, 0603HAUYEHHYHO LIMKPPONA.

PEATMPYHOUWWE BELWECTBA
A) Na2CO3u H2S0O4

B) K2CO3wn CacCl2

B) CuCl2n KOH

B copgepxaHune

NMPN3HAK PEAKLNI

1) BbinageHne 6enoro ocagka
2) BblgeneHue rasa

3) BbiNageHme ronyboro ocagka
4) BblNageHne 6yporo ocagka
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3anuwunTte B Tabnuuy Bbli6paHHble UUAIPLI NOL COOTBETCTBYHOLWMMMN ByKBAMM.

A B B
OTBEeT:

13. Bbibepute ABa BellecTBa, Npu MOAHON Auccoumaummn 1 mMosnb KOTOpbiIX obpasyetca 3
MOJ/1b @aHVWOHOB:

1) HUTpaT Kanus;

2) rmapokcng 6apus;

3) xnopwupg xenesa (ll);

4) chocpat kanus;

5) cynbhat antommHmns

3anuwunte HoMmepa BbiGpaHHbLIX OTBETOB

OtBer:
14. Bbibepute ABa MCXO4HbIX BellecTBa, B3aMMOAENCTBMIO KOTOPbIX COOTBETCTBYET coKpa-

WEHHOE MOHHOE ypaBHEHME peakuun:
Cu2+ 20H- = Cu(OH)2

1) CuO 4) KOH
2) Cu 5) 2O
3) CuCI2 6) Fe(OH)3

3anuwunTte HoMepa BblGPaHHbIX OTBETOB.

OtBer:
15. YCcTaHOBUTE COOTBETCTBUE MEXAY CXEMON npouecca, NpPonMcxoasawero B OKUC/INTENbHO-

BOCCTAHOBUTE/IbHOW peakuuu, 1 Ha3BaHWeM 3TOro Mpouecca: K Kaxaolk no3vuumn, 0603HaYeH-
HoIi 6yKBOI, Nnoa6epnTe COOTBETCTBYIOLLYIO MO3MLUUIO, 0603HAYEHHYIO LUAIPOI.

CXEMA MNMPOLECCA HA3BAHUWE MPOLIECCA
A) Fe2" Fe3+ 1) okncneHue

B) N-3r N 2) BOCCTaHOB/EHME

B) C+4~ C+2

3anuwunTte B Tabnuuy BblibpaHHble UUAIPLI NOL COOTBETCTBYHOWMMM ByKBaAMM.

A B B
OTBEeT:

16. M3 nepeuncneHHbIX CyXAeHWIA 0 npaBunax paboTbl C BellecTBamMu B naGopatopuv u

6bITY BblbepuTe BepHoe(ble) cyxaeHune(s)

1) 3aXKEHHY CNUPTOBKY Hesb3s1 NEePEeHOCUTb C OA4HOI NapTbl Ha APYryHo.

2) Mpu nonagaHnn Ha KOXY Kanesb KAC/OTbl HYXHO 3a6MHTOBATb 3TOT Y4aCTOK KOXMW .

3) Mpun HarpeBaHMM pacTBOpa NPOBUPKY C XMAKOCTbIO AepxaT nog yriom B 45° n Hanpas-
NS0T rOP/bILKO B CTOPOHY OT NI0AEN .

4) PaboTy C KOHLEHTPUPOBaHHbIMK pacTBOpamu Lesioyun cnegyeT npoBoAUTb B PE3MHOBLIX

nepuyaTkax
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3anuwnTte B none oreeTa HoMmep(a) BepHOro(bix) cyxxaeHus ().
OrtBeT:

17. YcTaHOB/TE COOTBETCTBME MEXAY ABYMSI BELLECTBAMM U PeaKkTUBOM, C MOMOLLbI KOTO-
pOro MOXHO pPas3/INYMTb 3TW BELLECTBA: K Kaxaoi no3unumnmn, o603HaYeHHO OyKBOIA, nogdepute
COOTBETCTBYHOLLYI NO3MLNIO, 0603HAYEHHYHO LMPONA.

BELECTBA PEAKTVB
A) KCl 1 BaCl2 1) Na2s04
B) CuSO4 1 CuCl2 2) NaOH
B) Zn(NO3?2 3) HCL

4) AgNO3

3anuwunTte B TAbsMLy BbiGpaHHble LMdIPbI NO4 COOTBETCTBYHOLUMY GyKBaMU

A B B
OTBET:
OTBeTOM K 3agaHnsam 18, 194BnsieTCA LeNoe YNCI0 UM KOHEeYHasa AecaTUYHasa apoobb.

3apaHuna 18 n 19 BbIMOMHAKTCA C UCMNO/Ib30BAHNEM ClIeAYOWEro TekcTa.

18. Bbluncnnte B npoueHTax MaccoBylo Aot0 a3ota B modeBuHe OT(NH2)2. 3anuwmnte unc-
J10 C TOYHOCTbIO [0 LesbIX
OTBeT: % .

19. PacTBop MO4YeBMHbI C MaccoBoi goneit 0,1% wncnonb3yeTcsi B KAY4eCTBE BHEKOPHEBO
noAKoOpMKM ToMaToB. [pu NnoAkopMKax Ha pacTeHusa HaHocuTca 20 r a3oTa Ha 100 mM2. Ckonb-
KO rpamMMOB MOYEBUHbI HY)XXHO 3aTpaTuUTb Ha 3eMeJIbHbI y4acTOK Takoh naowagbi?

3anuuwmTte Ynucso C TOYHOCTbIO A0 LefbIX.

OTBeT: r.

YacTb 2
20. Wcnonb3ys meTof 3NEKTPOHHOro 6anaHca, pacctaBbTe KOIWMIULUMEHTbI B YpaBHEHUU
peakuun, cxema KOTOPOIA:
SO2+ 12+ H20 " HI + H2S04

Onpep,enMTe OKMncnnTenb 1 BOCCTaHOBUTE/Ib.

21. [laHa cxema npeBpaLleHWii;
CaCl2®» CaCO3 X~ Ca(OH)2

Hanuwute MonekynsipHble ypaBHEHUSI peakLumnii, C NOMOLLbI KOTOPbIX MOXHO OCYLLECTBUTb
yKasaHHble npeBpalleHns . s nepBoro npeBpalleHnsi cocTaBbTe COKpalEéHHOe NOHHOEe ypaB-
HeHune peakuuu
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22. MNpn pobaBneHnn K pacTBOpY rMApPoKcUaa Kasms ¢ MaccoBoii gaonein uwienoun 10% wms-
6bITka pacTBopa HuTpaTa meam (Il) obpasoBancs ocagok maccol 9,8 r. OnpegenuTte maccy uc-
XO[HOro pacTBopa Lenoun.

[MpakTwnyeckasa yacThb

[aH pacTBop cynbhaTa MarHus, a Takke Habop crnefylLUX peakTUBOB: LMHK; COMsHas
KWC/0oTa; pacTBOpbI rmagpokcuaa HaTpus, xnopuaa 6apus n HATpaTa Kanus.

23. Vcnonb3ys TOMbKO peakTUBbl M3 MPUBEAEHHOTO MEpPeyvHs, 3anulnTe MOMEKYIApPHbIe
ypaBHEHUs1 ABYX peakuuii, KOTOpble XapakTepusylT XMMUYECKNE CBOWCTBA Cy/bdhata MarHus,
N YKaXnTe NpuU3HakyM Mx npoTekaHus (3anax rasa, UBET ocajka Win pacTeopa).

24. TpoBeanTe XMMMUYECKME peakuun Mexay cynbgdaTtoM MarHusi U BblGPaHHbIMK BeLle-
CTBaMM B COOTBETCTBMMU C COCTaB/IEHHbLIMU YPaBHEHUAMU peakuun, cobngas npasmna TeXHU-
Kn 6e30MacHOCTMW, NPUBEAEHHbIE B MHCTPYKUMM K 3a4aHunio. MNpoBepbTe, NpaBu/bHO /M yKasa-
Hbl B OTBETE Ha 3ajaHune 23 NpusHaky NpoTeKkaHus peakuyuii. Mpn HeO6XOAMMOCTM AOMONHUTE
OTBET W CKOPPEKTUPYITE €ero.

KpuTepun oueHku

CucTema oueHmBaHnsa paboTbl N0 XMMUK
YacTtb 1

BepHoe BbINoO/IHEHNE KaXaoro m3 3agaHmin 1—3, 5—8, 11, 13— 16, 18, 19 oueHmBaeTtcsa 1
6annom

3a NosHbI NpaBU/bHbIA OTBET Ha Kaxaoe u3 3agaHunin 4, 9, 10, 12 n 17 ctaBuTca 2 6anna,
ecnu gonyuweHa ogHa owunbka, To OTBET oueHnBaeTcs B 1 6ann. Eciv gonyuwieHbl gBe v 6onee
ownbKn nnn oTeeta HeT, To BbicTaBnsaetca 0 6annos

Homep 3apaHuA MpaBw/bHbIA OTBET Homep 3agaHua MpaBubHbIA OTBET
1 45* il 14*
2 155 ¥ 213
3 132 13 35*
4 314 14 34*
5 14* 15 2
6 14* 16 134*
7 15 17 123
8 24* 18 a7
9 14 19 43
10 132

*MopsAoK cnefoBaHus uudp B OTBETE HE UMEET 3HAYEHMS

26 B comepxaHue



XUMUS TOUKA t CpOCTA
*

YacTb 2
KpuTepun oueHnBaHUsA BbINOHEHNS 3aiaHunii ¢ pa3BEPHY ThbIM OTBETOM
20. Micnonb3ys MeTof 3MeKTPOHHOro 6anaHca, pacctaBbTe KOI(MPULMEHTbI B YpaBHEHUMU

peakuun, cxema KOTOPOIA:
SO2+ 12+ H20~ HI + H2S04

OnpepennTte okKMCNUTENb U BOCCTAHOBUTESb

CogepxaHue oTBeTa U ykazaHuUs Nno OLeHMBaHWI0 Bannbl
ONeMeHTbl OTBeTa:

R &I%TaBﬂaH 3%eéTp0HHbu7| 6anaHc:
1 — 2en

112+ 2en 2
2) PaccraBneHbl kK0adh(hULMEHTbI B yPaBHEHUN peaKLuN.
SO2+ 12+ 2H20 = 2HI + H2S04

3) Yka3aHo, 4to SOz (Wm cepa B CTENEHM OKUCNEHMA +4) SBNSETCS BOCCTaHOBUTE-
nem, a o, — OKMUCNUTENEM.

OtBer I'Ip&BI/IfIbeIVI W MOJHBINA, BKOYAET BCE HA3BAHHbIE Bhbillle 3/1EMEHTbI
MpaBunbHO 3anucaHbl ABa 3/1eMeHTa OTBeTa
MpaBunbHO 3anncaH OAvH 3/1IEMEHT OTBETa

Bce anemeHTbI OTBeTa 3anvcaHbl HEBEPHO WM OTCYTCTBYHOT

w O = N W

MakcuMauibHbI 6auin

21. [laHa cxemMa npeBpaLleHWii;

CaCl22CaC0O3 X~Ca(OH)2

Hanunwute monekynspHble ypaBHeHUSA peaKLI,l/II‘/ll, C NOMOLWbK KOTOPbIX MOXHO OCYLLECTBUTb

yKasaHHble npeBpallieHus. [11s nepBoro npespalleHnsi cocTaBbTe COKpalEHHOe MOHHOe ypaB-
HeHne peakuyuu

CogepxaHue oTBeTa M yKasaHUsi Mo OLEHVBaHUIO Babl

JnemeHTLI OTBETA:

HanucaHbl ypaBHEHNS peakuuii, COOTBETCTBYHOLLIME CXEME
npeBpaLLeHWii:

1) CaCl2+ Na2CO3= CaCO3+ 2NaCl

2) CaCO3 CaO + CO2

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

CocTaBneHo cokpalgHHOe MOHHOE YpaBHEHME NepBOro npespatleHns:
4) Caz+ CO3- = CaCO3

OTBET NpaBW/IbHbIA 1 NOMHLINA, BKIIOYAET BCE HA3BaHHbIE BbILLE 3/IEMEHTI
MpaBW/IbHO 3anmcaHbl TPU YPaBHEHWSI peakLum

MpaBUIbHO 3anMcaHbl ABa YPaBHEHNUS peakLmnm

MpaBUIbHO 3annCaHO OAHO YPaBHEHVE peakLym

Bce ypaBHeHusA peaKLl'I/IVI 3anncaHbl HeBEPHO WK OTCYTCTBYIOT

A O R N W H»

MakcMaUTbHbIN 6auin
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22. Mpn go6aBneHMn K pacTBOpPY rMapoKcuaa Kanamsa ¢ MaccoBoi gonei wenoun 10% ms-
6bITka pacTBopa HuTpaTa meam (Il) obpasoBancs ocagok maccol 9,8 r. OnpegenuTte maccy uc-
XO[HOro pacTBopa Lenoun.

CopepxaHue oTBeTa U yKa3aHusi Mo OLEHNBaHNI0 Bannbl

JrnemMeHTbl OTBETA:

1) CocTaB/ieHO ypaBHEHNE peakumm:

2KOH + Cu(NO32= Cu(OH)2+ 2KNO3

2) PaccunMTaHO KO/IMYECTBO BELLECTBA IMAPOKCMAA Kasns, 3aTpaveHHOro B pesyrbrare
peakumu;

N(Cu(OH)2) = m(Cu(OH)2 / M= 9,8 :98 = 0,1 mosb

no ypasHeHuto peakumm n(KOH) = n(Cu(OH)2) «2 = 0,2 Monb

3) OnpepeneHa macca pacTBopa rmapokcnaa Kaavs:

M(KOH) = n(KOH) « M(KOH) = 0,2 56 = 11,2

mp-pa= mKOH) /w «W = 112:10100= 1121

Oteet HpaBMﬂbeIVI W MOJHBbINA, BKIOYAET BCE HA3BAHHbIE 3/IEMEHTbI

3
[NpaBnNbLHO 3anucaHbl ABa U3 Ha3BaHHbLIX Bbillle 3/1IEMEHTOB 2
[NpaBuNbLHO 3anMcaHo 0AHO U3 Ha3BaHHLIX Bbllle 3/1eMEHTOB 1

3

MakcumasbHbI 6ann

MpakTwnyeckasa yacTb

[aH pacTtBop xnopuga xenesa (Ill), a Takke Habop cnegyloWnX peakTMBOB: Mefb; COMsiHasA
KACNoTa; pacTBOpbl TMAPOKCUAA HaTpus, HUTpaTa cepebpa v xnopuaa kaavs.

23. Mcnonb3ys TONbKO peakTUBbl M3 NPUBEAEHHOTO MEpeyHs, 3anuwmnTe MOJeKynsipHble
ypaBHEHNs ABYX peakuuii, KOTOpble XapakTepusylT XMMUYEecKMe CBOWCTBa Xsiopuga xene-
3a (1), 1 ykaxnte npusHaky uUx npoTekaHus (3anax rasa, UBET ocajka Win pacTeopa).

CofepxaHue oTBeTa M ykaszaHUs Mo OLeHVBaHIO Banbl

JnemMeHTbl oTBETA:

JrnemMeHTbl OTBETA:

CocTaB/eHbl ypaBHEHMST ABYX peakLuii, XapakTepusyoLme XUMMuieckme
csolicTBa xnopuga xenesa (lll), n ykasaHbl NpU3HaKN MX NPOTEKAHUS:
1) FeCl3+ 3AgNO3= Fe(NO3)3+ 3AgCli

2) BbiNnageHne 6en10ro TBOPOXMCTOrO 0CafKa;

3) FeCI3+ 3NaOH = Fe(OH)3 + 3NaCl

4) BbinageHve Byporo ocagka

OTBET NpaBW/IbHbI 1 NOJHbINA, BKIOYAET BCE HA3BaHHbLIE 3/IEMEHTbI
MpaBW/IbHO 3anMcaHbl TPU 3/IEMEHTA OTBETA
MpaBW/IbHO 3anMcaHbl ABa 3/IEMeHTa OTBETA
MpaBW/IbHO 3anMcaHo OAWH 3/IEMEHT OTBETA

Bce anemMeHTbI 3anvcaHbl HEBEPHO WM OTCYTCTBYHOT

A O R N W B>

MakcumanbHbIi 6ann
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24, MpoBegnte XMMMYeCcKue peakumm mexgy pactsopom xnopuga xenesa (Ill) v BbibpaH-
HbIMW BeLLEeCcTBaMy B COOTBETCTBUU C COCTAB/IEHHbIMU YpaBHEHUAMU peakuunn, cobawgas npa-
BWMa TEXHWKM 6e3onacHocTu [poBepbTe, NPaBWU/IbLHO NN yKa3aHbl B OTBETe Ha 3ajaHue 23

NMpU3HaKW npoTekaHua peakuyuii Mpy HEOGXOAUMOCTU AOMNOMHUTE OTBET WKW CKOPPEKTMpYliTe
ero

CogepxaHue oTBeTa M ykaszaHUsi Mo OLEHVBaHUIO Bannbl

XUMUYECKNA SKCMEPUMEHT BbINO/HEH B COOTBETCTBUWN C UHCTPYKLUMEN

K 3agaHuio 24

* OTOOP BELLECTB NPOBeAEH B COOTBETCTBUN C NyHKTaMu 3.1—3.5 MHCTpyKumu;

* CMeLlVBaHMe BELLECTB BbIMNOSIHEHO B COOTBETCTBMMN C NMyHKTamMn 3.6—3.8 MHCTPYKUUN

XVMUYECKMIA SKCNEPUMEHT BbINOSIHEH B COOTBETCTBUM C NMpaBu/iaMn TEXHWKK Gesonac- 2
HoCTU
MpaBunia TEXHNKM GE30MacHOCTI HapyLLeHbl NPK 0T6ope WM CMELLMBAHNM BELLIECTB 1
MpaBunia TeEXHNKM 6e30NacHOCTU HapyLLeHbl Kak Npu 0T6ope, Tak M Mpu CMeLLBaHNA 0
BELLECTB

MakcuMaUTbHbI 6auin 2

Mpy HapyLLIEHUW NPaBUN TEXHUKN 6e30MacHOCTY, KOTOPOoe MOXeT HaHeCcTV yulep6
3[10POBbLI0 CAMOr0 3K3aMEHYEMOIO WM APYFUX y4aCc THMKOB 3K3aMeHa, akcnepT 06si-
3aH NpeKpaTUTb BbINO/IHEHNE KCTIEPYMEHTA 06yUaoLLIMMCS

MakcumanbHoe yncso 6annos 3a BbiNoNHeHMe paboTbl = 40.
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TemaTnyeckoe njaaHMpoBaHue

TemaTuyeckoe NaaHUpoBaHue maTepuana B 8 knacce

Tema

MeToabl No3HaHuA
B XMMUWN. JKCnepu-
MeHTaJsIbHble OCHO-
Bbl XMMUK

MeToApbl NO3HaHUA
B XMMUWN. JKcnepu-
MeHTa/IbHble OCHO-
Bbl XMMUK

MeTtoabl no3HaHuA
B XMMUWN. JKCnepwu-
MeHTa/IbHble OCHO-
Bbl XMMUN

MeToabl no3HaHuA
B XMMUWN. JKCNepwu-
MeHTaJ/IbHble OCHO-
Bbl XMMUN

lMNepBoHayasibHbIE
XUMUYECKNEe MNOHSA-
1. Yuctole Beue-
cTBa un cmecu

[NepBoHayasibHbIE
XUMn4yeckme noHA-

TNA. PU3nyeckne un

XnMunyeckmne gaBne-
HUA

CopepxaHue

MpakTnyeckan pa6ota Ne 1
«M3yyeHune cTpoeHus nna-
MEHM»

Na6opaTtopHbin onbIT Ne 1
«Jl0 Kakoil Temnepartypbl
MOXHO HarpeTb BeLle-
CTBO?»

JNTabopaTopHblit onbIT Ne 2
«/3mepeHne Temnepartypsl
KMNEHUA BOAbl C MOMOLLbHO
Jartuvka TemnepaTypsl 1
TepMomeTpa»

JNTabopaTopHblii onbIT Ne 3
«OnpegeneHve Temnepary-
pbl NNaB/EHUS U KpUcTan-
nvsaunn meTania»

JNTabopaTopHblii onbIT Ne 4
«OnpegenexHve BoJOMNpo-
BOZHOI 1 AUCTUIINPOBAH-
HOW BOAbI»

[JeMoHCcTpaLu OoHHbIN 3Ke-
nepumeHT Ne 1 «Bblgene-
HWe w1 nornoweHne Ten-
na — npusHak xmMmuye-
CKOW peakuunmn»

LieneBasn ycTaHoBKa ypoka

3HaAKOMCTBO C OCHOBHbIMU
MeTogamMn Hayku

3HaAKOMCTBO C OCHOBHbIMU
MeTogamMn Hayku

[atb npeacTtasneHue o
TOYHOCTU M3MepeHunid uud-
POBbIX AATUYMKOB U aHano-
roBblx Npmbopos

CdopmupoBaTh npeacTas-
NleHne o Temnepatype
nnasneHuns, o6paTUMoCTy
NAaBfeHNa U KpucTaninsa-
Y

JKcnepuMeHTanbHoe
onpegeneHne ANCTUNIN-
pOBaHHON 1 BOAONPOBO-
OHOM BOAbI

M3yyeHne XMMNYEeCKnX siB-
nexHni

Kon-Bo
yacoB

1

MnaHvpyemble pesynbTaTbl

YMeHune nosb3oBaTbCcAa Harpe-
BaTeJIbHbIMU an6opaMV|

Onpeaensitb BO3MOXHOCTb
npoBeAeHuss peakuuii 1 nNpo-
ueccos, TpebylLwnx Harpe-
BaHuA

YMeHve Bblbupatb Npuéopsl

ONs NpoBeAEHNS U3MEPEHWIA,
TpebyrLwnx TOUHOCTH MokKa-
3aHui.

3HaTb npoLecchl, NpoTekato-
Wue npv NAaB/eHUN BELLECTB
N UX Kpuctanamsaumm

YMeTb oTMyaTb BO4OMPO-
BOAHYI BOAY OT AUCTUANMPO-
BaHHOM, 3HaTb, No4Yemy Asisl
NpoBeAEHUs 3KCNEPUMEHTOB
MCNONb3yT AUCTUIINPOBAH-
HYl0 BOZY

YMeTb oTnyatb hmsnyeckme
npoueccbl 0T XMMUYECKUX pe-
akuni

Micnonb3oBaHue
ob6opypoBaHus

JaTtuunk Temnepa-
Typbl (Tepmonap-
HbIlA), CNMPTOBKA

JaTtuunk Temnepa-
Typbl (Tepmonap-
Hbli1), CNMpPTOBKA

JaTtuunk Temnepa-
TYpbl NAaTUHO-
Bblii, TEPMOMETP,
anekTpuyeckas
nanTka

JaTtuunk Temnepa-
Typbl (Tepmonap-
HblIiA)

JaTtuuk anektpo-
NpPoOBOAHOCTMH,
uMdgpoBO Mu-
Kpockon

JaTtunk Temnepa-
Typbl M1AaTUHOBBIN
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10

Tema

MepBoHavasibHbIE
XUMMYyeckme noHsa-
Tna. MNpocTble K
CNOXHble BeLle-
cTBa

lMepBoHayanbHble
XUMMNYECKME NOHSA-
M. 3aKOH coxpa-
HEeHWs macchbl Be-
LLecTB

Knaccel HeopraHu-
Yeckux coefuHe-
HuiA. CocTaB BO3-

ayxa

Knaccel HeopraHu-
Yeckux coefuHe-
Huil. CBoiicTBa
KUCNoT.

PacTsopbl

PacTBopebl

PacTtBopbl.

CopepxaHue

[JeMoHCcTpaLu OoHHbIN 3Ke-
nepumMmeHT Ne 2. «Pa3noxe-
HWe BOAbl 3/IEKTPUYECKUM
TOKOM>»

LJeMOHCTpauMOHHbIN 3KC-
nepumMmeHT Ne 3. «3aKoH co-
XpaHeHUs1 Macchl Be-
LecTB»

LeMOHCTpauMOoHHbIN 3KC-
nepumMmeHT Ne 4. «Onpepge-
NleHne cocTtaBa BO3gyxa»

MpakTnyeckan pa6oTta Ne 2
«[lonyyeHve mMefHOro Ky-
nopoca»

JNTabopaTopHblit onbIT Ne 5
«3yyeHne 3aBMCUMOCTU
pacTBOPMMOCTM BellecTsa
OT Temneparypbi»

JNTabopaTtopHblit onbIT Ne 6
«HabnogeHve 3a pocTom
KpUCTas10B»

NlabopaTopHblit onbIT Ne 7
«[NepechbIeHHbIl pac-
TBOP»

LieneBasn ycTaHoBKa ypoka

N3yueHune siBNeHnin npu
pPasfioXeHUn CIIOXHbIX Be-
wecTB

JKcnepuMMeHTaslbHOe AoKa-
3aTenIbCTBO AENCTBUSA 3aK0-
Ha

SKcnepuMeHTasibHO onpe-
LennTb cofepxaHue Kuc-
nopoja B BO3gyxe

CuHTE3 CONMN U3 KNCNOThI U
oKcuga metasinia

ViccnepoBatb 3aBUCUMOCTb
PacTBOPMUMOCTKM OT TemMMne-

patypbl

[NokasaTb 3aBUCUMOCTb
PacTBOPMUMOCTKN OT TemMMne-

paTtypbl

CdpopmMupoBaThb NOHATUS
«pa3baB/ieHHbIli pacTBop»,
«HaCbIWEHHbI pacTBOp»,
«MNepechbILLEHHbI pacTBOpP»

Kon-Bo
yacoB

1

MnaHvpyemble pesynbTaTbl

3HaTb, 4YTO NpU NPoTEKaHUN
peakuuii MONEKy/bl BELLECTB
paspyliatTcs, a aToMbl CO-
XpaHawTca (418 BewecTs ¢
MOMEKyAPHbIM CTPOEHMEM)

3HaTb hopMynMpPoOBKY 3aKoHa
N yMeTb NPUMEHATb €ro Ha
npakTuke, Npu peleHnn pac-
YETHbIX 3a4a4

3HaTb 06BEMHYI 400 CO-
CTaBHbIX YacTeli Bo3ayxa

YMeTb NPOBOAUTL NPOCTEN-
e CMHTEe3bl HeopraHuye-
CKMX BELLEeCTB C UCNOJIb30Ba-
HUEM UHCTPYKLUM

VimeTb npeacTtasneHve o pas-
HOIi 3aBMCUMOCTM pPacTBOpPU-
MOCTW BeLlecTB OT TeMnepa-

Typbl

YMeTb ucnonb3oBaTb LUpo-
BOW MWKPOCKOM ANs nsyve-
HUSA popMbl KpUCTanIoB

VimeTb npeacrtasneHne o pas-
JINYHOI HacCbIWeEeHHOCTN pac-
TBOpa pacTBOpPsSeMbIM Belle-
CTBOM

MpoponxeHue

Mcnonb3oBaHue
ob6opypoBaHus

Mpu6op g
ONbITOB C 3/1€K-
TPUYECKNM TOKOM

Becbl 3nekTpoH-
Hble

Mpu6op gna
onpegeneHnst co-
cTaBa BO3Ayxa

Lincpposoii mu-
Kpockon

JaTtunk Temnepa-
Typbl M1ATUHOBBIN

Lincpposoii mu-
Kpockon

JaTtunk Temnepa-
TYpbl NIATUHOBbIN
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16

17

19

Tema

PacTtBopbl

Kpuctannorugpa-
Thl

Knaccbl HeopraHu-
Yyeckux coeguHe-
HU. OcHoBaHUA

Knaccbl HeopraHu-
Yyeckux coeguHe-
HU. OcHoBaHUA

Knaccbl HeopraHm-
YeCcKux coefuHe-
HUIi. Xumnyeckne
cBolicTBa OCHOBA-
HUA

CaolicTBa Heopra-
HUYECKMX coean-
HeHuii

CopepxaHue

MpakTnyeckan pa6ota Ne 3
«OnpegeneHne KOHUEH-
TpauMmn BelecTB Koaopu-
MeTpUYECKNM MO Kanmbpo-
BOYHOMY rpaduky»

JNlabopaTopHblit onbIT Ne 8
«OnpegeneHve Temnepary-
pbl pPa3noXeHnsa Kpucrtas-
norugpata»

MpakTnyeckan pa6ota Ne 4
«OnpegeneHne pH pacTso-
pOB KUCAOT u Lienoyeii»

JNTabopaTopHblit onbIT Ne 9
«OnpegeneHve pH pas-
JNINYHBIX cpen»

Na6opatopHbin onbiT Ne 10
«Peakuus HellTpanusa-
Unmn». eMoHCTpaLu OHHbIN
aKkcnepumeHT Ne 5 «OcHo-
BaHMA. Tennosoii adpdhekT
peakuuun rugpokcmaa Ha-
TPUS C YINEKNCBIM Fa3oM»

NTabopaTtopHblit onbIT Ne 11
«OnpegeneHne KACNOTHO-
CTV NOYBbLI»

LleneBas ycTaHoBKa ypoka

CcopmupoBaTh npeacTas-
NleHne 0 KOHUEeHTpauuu Be-
WecTBa U KoNIMYeCTBEHHOM
aHanmse

CdopmupoBaTb NOHATUE
«Kpuctannorugpar»

CdpopmupoBath npefcras-
neHve o pH cpeapbl Kak xa-
pPaKTePUCTUKN KUCNOTHO-
CTV pacTBopa

CdopmupoBaTb npegcras-
neHve o wkane pH

JKCcnepuMeHTaslbHO f0Ka-
3aTb XMMUYECKNe cBoicTBa
OCHOBaHWUi

Mcnonb3oBaTtb NosyyeH-
Hble 3HaHUs1 ans onpege-
NIEHUs1 KUC/TIOTHOCTU pac-
TBOPOB

Kon-Bo
yacos

1

MnaHunpyemble pe3ynbTaThbl

YMeTb onpeaensiTe KOHLEH-
Tpauuio pacTBopa, UCnosib3ys
NHCTPYKLUIO

3HaTb CNOCO6HOCTL KpUcTars-
norMapaToB paspylaTtbes
npy HarpeBaHum

YmeTb onpepenats pH pac-
TBOpPOB

MpYMeHATb yMEHUS MO onpe-
feneHvo pH B npakTuyeckoii
AesTenbHOCTH

MoHMMaTb CYLHOCTb NpoLec-
ca HeliTpanusauun n npume-
HSATb NpoLEecc HelTpanmsa-
LMU Ha NpakTuke

YmMeTb onpefenaTb KUCAO0T-
HOCTb No4YB

MpoponxeHue

Ncnonb3oBaHue
obopyanoBaHus

JaTtunk onTtuye-
CKOW MSIOTHOCTH

Oatunk Temnepa-
TYpbl NIATUHOBbIN

Jatuuk pH

Oatuunk pH

Jatuuk pH, posa-
Top 06bEMa Xna-
KocTn, 6opeTka,
4aTyunk Temnepa-
TYpbl NAATUHO-
Bblil, 4aTYMK AaB-
NeHus, MarHuT-
Has mellanka

datunk pH
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n/n

20

Tema

Xnmumnyeckas cBsisb

CopepxaHue

JeMOHCTpaLNOHHbIA onbIT
Ne 6 «Temnepartypa nnas-

NeHnna BeLecTB C pasHbiMU
TUNaMn KpUCTasisInyecknx

peLléTok»

LieneBasn ycTaHoBKa ypoka

lNoka3aTb 3aBUCUMOCTb
hm3nYeckmx CBONCTB Be-
LLLECTB OT TUMNa XUMMNUYECKOWN
CBA3N

TemaTunyeckoe naaHupoBaHue yue6HOro matepuana B 9 knacce

Tema

Teopust a1eKTpo-

NINTUYECKON Ancco-

Lmaumm

Teopusa anekTpo-

NINTUYECKON Ancco-

Lmaumm

Teopua anekTpo-

NUTUYECKOI ancco-

TEuY

Teopua anekTpo-

NNTUYECKOI gncco-

uraumuun. CunbHble
1 cnabble 3/1eKTpo-

NNTbI

CopepxaHue

JeMOHCTpaLVOoHHbIA onbIT
Ne 1 «TennoBoi adpchekT
pacTBOpeHusa BeLecTB B
BOAE»

MpakTuyeckas paborta Ne 1
«ONEeKTPONTbI U HEe3NEK-
TPONTbLI»

JNTabopaTtopHblii onbIT Ne 1
«BnusaHue pacteBopuTens
Ha Auccounauno»

JNTabopaTopHblit onbIT Ne 2
«CunbHble u cnabble anek-
TPONUTbLI»

LieneBasn ycTaHoBKa ypoka

lMokasaTb, YTO pacTBope-
HVe BeLLecTB UMeeT psj
NPU3HaKOB XMMUYECKOWA
peakuunu

BeBepneHue NOHATUN «3NnekK-
TPOSINT» N «HEBINEKTPO-
NT»

CdpopmupoBath npefcras-
NeHve o B/ISIHUM PacTBo-
puTens Ha auccoumaluio
3N1eKTponmTa

JKCNepuMeHTaIbHO BBECTU
NOHATUE «Cnabblii 3nek-
TPOINT»

Kon-Bo
yacoB

Kon-Bo
yacoB

MnaHvpyemble pesynbTaTbl

YMeTb onpeaenatb TUn Kpu-
CcTaNNMyecknx peLéTok no
Temnepartype niaBneHus

MnaHvpyemble pesynbTaTbl

3HaTb, YTO pacTBope-
HMEe — PU3NKO-XMMUYECKNIA
npouecc

YMeTb 3KcnepuMeHTanbHo
onpeaendaTb 3NEKTPOJINThI N
HE3NEKTPO/INTbI

3HaTb, Kakoe B/IMSHME OKa-
3blBAET BOJA Ha guccouna-
LMo BelllecTBa

YMeTb onpeaensite CUsbHbIE U

cnabble ANIEKTPO/INTBLI C NOo-

MOLLLbIO AATuMKa 3/1eKTPONpPo-

BOAHOCTM

MpoponxeHue

Mcnonb3oBaHue
ob6opypoBaHus

JaTtuunk Temnepa-
Typbl NaTUHO-
Bblii, AATUYMK TEM-
nepaTtypbl TepmMo-
napHbIi

Micnonb3oBaHune
ob6opyaoBaHuns

JaTtunk Temnepa-
Typbl N1ATUHOBBIMN

JaTtunk anekTpo-
NpPoOBOAHOCTU

Jatunk anekTpo-
NnpoBOAHOCTYU

Jatunk anekTpo-
NnpoBOAHOCTHU



to
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Tema

Teopus anekTpo-
NINTUYECKON amncco-
Lmaumm

Teopusa anekTpo-
NNTUYECKOI ancco-
umauunm

Teopua anekTpo-
NNTUYECKOI gncco-
unauuu.

Peakunn noHHoOro
obmeHa

Teopua anekTpo-
NINTUYECKON amncco-
umnauuu

Xumumueckne peak-
uun.
OKNCNNTENBbHO-
BOCTAHOBUTE/1b-
Hble peakuunu
(OBP)

CopepxaHue

Na6opatopHbiin onbIT Ne 3
«3aBUCUMOCTb 3/1IEKTPO-
NPOBOAHOCTN PacTBOPOB
CU/IbHBIX 3N1EeKTPONUTOB OT
KOHLeHTpaunum MOHOB»

MpakTnyeckaa pa6oTta Ne 2
«OnpegeneHne KOHUEH-
Tpauuu conm no 3/1eKTpo-
NpPoBOAHOCTM pacTBopa»

JNlabopaTopHblit onbIT Ne 4

«B3anmopeicTeue rmapokx-
cuaa 6apus ¢ CEpHON Kuc-
noToii»

NabopatopHbIn onbiT Ne 5
«O6pasoBaHune coneii am-
MOHWNSI»

JNlabopaTopHblit onbIT Ne 6
«M3yueHune peakumm B3au-
MOAeNncTBMA cynbuta Ha-
TpUS C NepoKCcnaoM BOAO-
poga»

LleneBas ycTaHoBKa ypoka

CdpopmupoBath npefcras-
NleHVe 0 3aBMCUMOCTU
3/1eKTPONPOBOAHOCTM pac-
TBOPOB OT KOHLEHTpauuu
MNOHOB

3akpenuTb npefcTaBfieHne
0 3aBUCKUMOCTU 3/1EKTPO-
NPOBOAHOCTM PacTBOPOB
OT KOHUEHTpaLun NoHOB

WccnepgoBath 0COGEHHOCTH
NpoTeKaHUs peakuuu Hei-
Tpanusauuu

JKCnepuMeHTasibHO MoKa-
3aTb 06pas3oBaHNe MOHOB
npy peakuuyu ammuaka c
KucnoTamm

N3yyeHne OKUCTUTESTbHO-
BOCCTAHOBUTE/bHbIX NPO-
LleccoB, npoTeKalLwmx ¢
Bbll€/IEHUEM SHEPTUU

Kon-Bo
yacos

MnaHupyemMbie pesynbTaThbl

3HaTb 3aBMCUMOCTb 3/1EKTPO-
MPOBOAHOCTM PacTBOPOB OT
KOHLLEHTpaLM1 NOHOB

YMeTb 3KCneprMeHTabHO
onpeaensitb KOHUEHTpaLMIO
CO/IN B PacTBOPE C NOMOLLbIO
JaTunka 31eKTPonpoBOAHO-
cTu

MpYMeHATb 3HaHUS 0 peak-
UMK HeliTpanusaunm B UHbIX
yCNoBUSX

3HaTb, UTO BCe pacTBOpPUMbIe
B BOZE COMY SIBMAIOTCS CWJb-
HbIMU 3/1EKTPOSIUTAMU

VmeTb npeacTaBfieHne o Te-
nnosomM adpdpekTe OKMUCNN-
Te/IbHO-BOCCTAHOBUTESIbHbIX
peakuui

MpoponxeHue

Mcnonb3oBaHue
ob6opyanoBaHus

JaTtunk anekTpo-
NnpoOBOAHOCTU

JaTtunk anekTpo-
NpPoOBOAHOCTU

JaTtuuk anekTpo-
NPOBOAHOCTMU,
fo3aTtop ob6béma
XNLKoCTK, 610-
peTka

Jatunk anekrTpo-
NnpoOBOAHOCTU

Jatunk Temnepa-
TYpbl N1ATUHOBbIA
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MpoponxeHue

Ne Tema CopepxaHue LleneBas yctaHoBKa ypoka  Kosn-BO MnaHnpyemble pesynbTaTbl Micnonb3oBaHue

n/n yacoB obopyaoBaHusa

10 Xwumuyeckue peak- JlabopatopHblii onbIT Ne 7 [okasaTtb, 4TO B npouecce 1 MwveTb npegcrtasneHna o pas-  fartyuk pH

umn. OBP «3meHeHue pH B xope npotekaHua OBP BO3MOX- NINYHBIX NpPOAYKTax OKUCNU-
OKWC/INTENIbHO-BOCCTAaHO- HO o6pa3oBaHue KUC/OoThbI Te/IbHO-BOCCTAHOBUTE/IbHbIX
BUTESbHbIX peakunii» nnn Wwenouu peakuuii

1 Xumunueckne peak- JlabopaTopHblil onbIiT Ne 8 KoninmuecTtBeHHO oxapakTe- 1 3HaTb, YTO MeTa/Nbl ABMAT-  [laTyMK Hanpsxe-
umn. OBP «CpaBHUTE/IbHAA XapaKTe-  pu3oBaTb BOCCTAHOBUTEb- CA BOCCTaHOBUTENAMU C pas- HUA

pUCTMKa BOCCTaHOBUTE b- HYI0 CNOCOGHOCTb MeTasl- HOli BOCCTAHOBUTE/IbHOI CMO-
HOli cnoco6HoCTU MeTan- nos COBHOCTbIO
nos»

12 Xumudyeckume peak- [leMOHCTpaLUOHHbIE Onbl- M3yunTb 3aBUCUMOCTb CKO- 2 3HaTb 3aBUCMMOCTb CKOpocTn  lMpubop Ansa un-
ummn. CKOpocTb Xu-  Tbl Ne 2 «/3yyeHune B/vs- pOCTM peakuun oT pasnuny- peakuumn OT pasNnuHbiX pak-  AcTpaLum 3aBu-
MWYECKOW peakumm HUA pasfinyHbiX hakTopoB HbIX (pakTopoB TOPOB — TeMmrnepaTypbl, KOH-  CMMOCTU CKOPO-

Ha CKOPOCTb peakuunmn» LeHTpauumn pearmpyroLwimx Be- CTU XUMUYECKON
LecTB, kaTanusaropa, NpMpo- peakuun oT ycro-
bl BellecTs, naowaan BUIA
COMPUKOCHOBEHMNSA BeLLECTB

13 HemeTtannel. Mano-  [JeMOHCTPAUMOHHbIA OMbIT  DKCNepuMMeHTaslbHOe U3y- 1 3HaTb husmyeckne n xmumuye- Annapart ans
reHbl Ne 3 «/3yyeHue dusnye- yeHvne n3nYecknx n xm- CKne CBOWCTBa rasioreHos. npoBefeHnsa xu-

CKUX N XUMNYECKUX MMYECKMUX CBOMCTB XJlopa YMeTb 3anncbiBaTb ypaBHe- MWYECKUX Npo-

CBOICTB X/10pa» HVUA peakunin ranoreHosB ¢ me- LeccoB (AMXP)
Tannamu, Hemetaniamn, ux
pasnIMyHy0 OKUCINTESNbHYIO
CNOCO6BHOCTb

14 ["anoreHsbl Mpaktnyeckan pa6ota Ne 3  OnpegenuTb cogepxaHue 2 YMeTb NPUMEHATb MOHOCe- Jatunk xnopua-

«OnpegenexHne cogepxa- NOHOB
HUSI XN1I0PUA-VOHOB B

NUTbEBOI BOAE»

XN10pPUA-NOHOB B UCCreay-
eMbIX pacTBopax

NNEKTUBHbIE AAaTHUKN
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16

17

Tema

CepoBogopoga,
cynbounbl

HemeTtannel. Okcu-
Obl cepbl. CepHu-
cTas kucnorta

Hemetannbl. Am-
Muak

Okcung asota (IV)

CopepxaHue

JeMOHCTPaLNOHHbIA OMbIT:
«[MonyyeHne cepoBoopo-
4a 1 usydeHwue ero
CBOWCTB».

NabopaTopHbIil ONbIT:
«CunHTEe3 cepoBogopoa.
KauecTBeHHblE peakuun Ha
cepoBoAopos v cynbgu-
Obl»

JeMOoHCTpaunOHHbIN onbIT
Ne 4«/3yyeHune CBOICTB
CEPHUCTOrO rasa u cepHu-
CTOWN KNCNOTbI»

JNTabopaTopHblit onbIT Ne 9
«OCHOBHble CBOIiCTBaA am-
Muraka»

JemMoHCcTpauMoHHbIe onbl-
Tbl: «[onyyeHne okcuga
azota (IV) n usyyeHue ero
CBOMCTB»; «OKUCNEeHne oK-
cnga asoTa (ll) go okecnpga
asoTa (IV)»; «B3aumopeii-
cTBue okcuga asota (V) c
BOAOI N KNCNOPOAOM, MO-
NlyyeHne a3oTHON Kuco-
ThI»

LleneBas ycTaHoBKa ypoka

M3yuntb nabopaTopHbie
cnocobbl MonyvyeHus cepo-
BOJOpOAa, ero CBOMCTBa 1
cBolicTBa cynbunaos

M3yunTb CBOICTBA CEPHMU-
CTOro rasa

JKCnepumMeHTasibHO foKa-
3aTb NPUHaANEXHOCTb pac-
TBOpa amMmumaka K cnabbiMm
anekTponnTam

M3yunTb NPOMbILLIEHHbIE U
nabopaTtopHble cnocoobbl
nonyyeHns okcuga aso-

Ta (IV), ero cBoiicTBa, npu-
MEeHeHue B NPOU3BOACTBE
a30THOW KMCAOThI

MnaHupyemMbie pesynbTaThbl

3HaTb nabopaTtopHble cnoco-
6bl NONyYEHNST CEPOBOAOPO-
fa, ero omsnyeckme n XxmMmu-
yeckue CBOICTBa. YMeTb Mpo-
BOAMTb Ka4eCTBEHHbIE
peakuun Ha cepoBoAOposa U
COJIN CepoBOAOPOAHON KuC-
NOTbl, COCTaBNATb COOTBET-
CTBYIOLLME YpPaBHEHUSA XUMU-
YecKux peakuui

3HaTb (hU3nYeCKNe U Xumuye-
CKne CBOWCTBa CEPHUCTOrO
rasa. YMeTb 3anucbiBaTtb
ypaBHEHUSA peakumii rasa c
BOAOM,CO Weoyamm

3HaTb, UTO pacTBOp aMMmaka
B BOAEe — Crabblil 3N1€eKTpo-
nnT. YMeTb onpeaensitb 310
CBOWCTBO C MOMOLLbIO AaTun-
Ka 3N1eKTponpoBOAHOCTHU

3HaTb NPOMbILLIMIEHHbIE W Na-
60opaTopHble CNOCO6bI Mosy-
yeHnsa okcupa asota (IV), ero
hn3nyeckne n XMMnuyeckme
CBOlicTBa. YMeTb COCTaB/ATb
COOTBETCTBYIOLLME YPaBHEHNS
XUMUNYECKNX peakLuii.

YMeTb 06BbACHATL NPUMEHe-
Hue okcmuga asota (IV) B npo-
N3BOACTBE a30THOW KUC/OTbI

MpoponxeHue

Mcnonb3oBaHue
ob6opyanoBaHus

Annapart ansa
NpoBeAEeHUs Xu-
MUYECKUX peak-
unii (AMXP), npu-
60p pna nonyde-
HMS Ta30B UK
annapat Knnna

Annapart ansa
npoBeAeHus Xxu-
MWYECKUX peak-
unii (AMNXP)

JaTtuuk anektpo-
NPOBOAHOCTH

Tepmopesunctop-
HbI AaT4YnK TeM-
nepaTypbl, faT4nK
pH, foaTtynk anek-
TPONPOBOAHOCTH,
annapat gns npo-
BeAeHNs XxumMuye-
CKUX peakumii
(ANXP), marHuT-
Has mellasika



anHexdarod g

n/n

19

20

22

Tema

A30THas kKucnorta u

eé conm

MwvHepasbHble
yaobpeHus

MeTannbl. Kanb-
unin. CoeanHeHns
Kasibuus

MeTtannbl. Xeneso

CopepxaHue

MpakTnyeckan pa6ota Ne 4
«OnpegeneHve HUTpar-
WOHOB B NUTaTE/IbHOM
pacTtsope»

NTabopaTopHblit onbIT Ne 10
«OnpegenexHne ammuad-
HOW CENUTPbl N MOYEBUHbI»

NTabopaTtopHblit onbIT Ne 11
«B3aumopeiicTeme n3Bect-
KOBOI BOAbI C YINEKUC/bIM
rasom»

JTabopatopHblit onbIT Ne 12
«OKncneHne xenesa Bo
B/TQXXHOM BO34yXe»

LieneBasn ycTaHoBKa ypoka

JKCnepuMeHTasibHO onpe-
LennTb cogepxaHue Hu-
TpaT-MOHOB B pacTBopax

JKCnepumeHTasibHO pasnu-
YyaTb MOYEBUHY U MUHe-
pasibHble ypobpeHus

JKCneprMeHTanbLHO ycTa-
HOBWUTb 0Gpa3oBaHue
cpefHen 1 Kucno conn

Wccnepoeath npouecc
3/1eTPOXMMUYECKOIN KOppO-
31K Xesiesa B BO3AyXe

Kon-Bo
yacoB

2

MnaHvpyemble pesynbTatbl

YMeTb MCNosib30BaTb MOHOCE-
NEeKTUBHbIE AaTtynkn ans
onpegeneHns NOHOB

YMeTb 3KCMepuMeHTaslbHO
onpeaensitb Mo4eBUHY

3HaTb CBOWCTBa coefUHeHWU
Ka/ibLMsi U ero 3HayeHue B
npupoae M X1U3HW Yenoseka

3HaTb, 4YTO Npouecc Koppo-
31MM MeTasl/I0B NMpPOoTeKaeT B
NPUCYTCTBUN BOAbI U KACNO-
pofa. 3HaTtb (hakTopsbl, YCKO-
pAloLLMe npoLecc Kopposuu

MpoponxeHue

Mcnonb3oBaHue
obopyaoBaHusa

JaTtuunk HutpaTt-
NOHOB

JaTtuuk anektpo-
NpPoOBOAHOCTU

[Jatyunk anekTpo-
NnpoBOAHOCTH,
MarHuTHas me-
Wwarnka, npuéop
AN nonyyeHuns
rasos wiv anna-
pat Kunna

Jartunk paBneHus
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CopepxaHune n dpopma opraHm3aumm ydyebHbIX 3aHATUIA NO XUMUN
B 8—9 Kknaccax ¢ uCNosib3oBaHUEM MaTepuasibHO-TEXHUYECKOTO
OCHauleHna «LLIKoONbHOro KBaHTOpUyMa»

MnaHbl YPOKOB

8 knacc

Ypok 1 «M3yyeHune cTpPoOeHUA NnaMmeHn»
MpakTunyeckaa pa6oTa Ne 1

BaxHo

Xumna — Hayka 3KcnepuMeHTasibHo-TeopeTuyeckasi. OCHOBHOI MeTog 06yyeHust
npegmMeTa — XUMUYECKUA IKCNEPUMEHT. MpK U3yYeHUn XMMUM 0Byvaemble BbINOSHAT
na6opaTopHble OMbITbl, NpakTMYeckme paboTbl, pellatT 3KCNepUMEHTasIbHbIE 3a4aun.
Heo6xoauMbIM yC/IOBYEM BbINOSIHEHUSI Pa6oT ABNSIETCA NPYMeHeHMe HarpeBaHusi. lMo-
3TOMY C NepPBbIX YPOKOB XMMUN HEOGXOAMMO CCDOPMMPOBATL Y YUalMXCs HaBblkM pa6o-
Tbl C HarpeBaTesIbHbIMU NpubGopamMu, B HACTHOCTU CO CMIUPTOBKOIA.

Tun ypoka: npaktnyeckas paborta c afieMeHTamMmy UccnefoBaHus.

Llens ypoka: co3gaTb ycnoBus Aas (9OpMUpPOBaHMA y 06yvaloWmnxcs no3HaBaTe bHbIX YHU-
BepcasibHbIX YY4eOHbIX AEeACTBUIA, YyMEHWI NPOBOAUTL NPOCTENLNEe UCCe0BaHUsA, HaBblka CO-
CTaB/IATb OTYET 0 paboTe u genatb BbIBOALI.

MpoAoMKNTENBHOCTL YPOKA: OAMH akafeMU4eckuid vac.

MnaHupyemMble pe3ynbTaTbl:

MpegmeTHbIE:

* NPUMEHSATb OCHOBHbIE METOAblI NO3HAHMA: HAbMAEHNE, N3MEPEHNE, IKCTIEPUMEHT;

» cobnwopatb npaswia 6e3onacHoi paboTbl NpU NPOBEAEHUN HArpeBaHus;

* N0Nb30BaTbCHA CNUPTOBKOM, NabopaToOpHbIM 060pyAOBaHNEM W MOCYLONA.

MeTanpeameTHbIE:

* no3HaBaTe/ibHble: HabNA4aTe U BbINOHATE XMMUYECKUE 3IKCMEepUMEHTbI, hopmynaunpo-

BaTb BbIBOAbl HA OCHOBE aHa/iM3a HabnAeHU 3a 3KCNEePUMEHTOM
* perynsaTuBHbIE: COCTaB/ATL MaH NnocsiefoBaTesbHbIX AEACTBUIA MPU BbINOMHEHUN OMbl-
TOB, OpraHn3o0BbIBaTb paboyee MeCTo NpY BbIMOSIHEHUN XUMUYECKOTO 3KCNepuMeHTa

* KOMMYHUKaTUBHbIE: 3adphekTMBHaA paboTa B nape, B rpynne npu peweHun ydyebHblX 3a-

hau

JINYHOCTHBIE:

e cobnogatb npaesvna 6es3onacHoro obpaweHus ¢ peakTuBaMmn n 060pygoBaHnEM.

O6opypoBaHue, nporpaMmHoe obecrneyeHue U pacxoHble mMatepuansbl:

KomnbloTep ¢ nporpamMmMHbiM obecneveHnem Releon Lite, ymdpoBoit gatumk Temneparypsbl
TepMonapHbIii, WITATUB C 3aXXUMOM; CMMPTOBKA, NPpo6MpKa, Cyxoe ropryee; ceeva.

Xop ypoka

OTan ypoka 1. OpraHn3aunOoHHbI

Mpepnonaraemas NPoOAONXUTENbHOCTb: 1—2 MUH.

Meparornyeckast AeATENbHOCTb YUNTENS:

npoBepsieT rOTOBHOCTb K YPOKY, opraHusyeT paboTy knacca Ha ypoke, co3gaéTt nonoxXnTesnb-
Hblli 3MOLMOHabHbIA HACTPOW y 0Gy4valoLmMxCcs.

YyebHas gesiTeNnbHOCTb 06yvaloLmxcs:

3MOLMOHA/IbHO HacTpaMBalTCs Ha NPeAcTOosLWY0 YYebHY0 AeATeNbHOCTb.

38 B cogepxaHune
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OTan ypoka 2. AKTyanusauus 3aHaHui

Mpepnonaraemas NPoAOXUTENbHOCTb: 5 MUH.

Meparornyeckas AeATeNbHOCTb yuuTens:

YuuTens npoBoauT PPOHTasIbHYO 6eceny; akTyann3npyeTt 3HaHUs O npaBuiax paboTbl B XU-
Muyeckoin nabopaTtopuu, 0 npuémax paboTbl CO LUTATUBOM W CMUPTOBKOM, C AATYMKOM TeEM-
nepartypsl;

co3faért ana obyyaluwmxcsa npobaeMHyo cuTyaumio; nobyxaaeTt K BbiCKa3biBaHUIO npensio-
XEeHUii 0 cnocobe 1 cpeacTBax AOCTMXEHMNSI NOCTABMNEHHON Lenn.

PaboTa c TepMuHaAMM U NOHATUAMMN.

MoBTOPUTL 1 0606WMNTL 3HAHUA yYalMXcsi 06 YCTpOCTBE M NpuHUMNe paboTbl nabopaTtop-
HOro LTartuea M CNUPTOBKX, 3HAKOMCTBO C AaT4YMKOM TemnepaTypbl.

OnucaHve Npo6eMHON cuTyauun.

[Nns npuroToBneHus yas ABe X03sA1K/M NOCTaBUAN Ha ra3oBYK MIUTY YaliHMKWA C OAUHAKOBbIM
06BEMOM BOAbI. 3aXI/IM ra3oBY0 ropesiky. Y nepBoi X035AMKN YalHUK 3akunen Ha ABEe MUHY-
Tbl paHbLUe, YeM y BTOpoi. C yem 3TO MOXET ObITb CBA3aHO?

OTmevaeT, YTO MpaBW/IbHbIA OTBET Ha 3TOT BOMPOC YYEHMKM MNOyyaT B XOAE BbINOJIHEHUS
npakTuyeckoli paboThbl

YuebHas fesaTesibHOCTb 0byvatowmnxcs:

OTBeYaloT Ha BOMPOCHI, BbICKA3biBAOT CBOU NPEANO/I0XEHUSA; CTPOAT rMNoTe3bl; npegnaratT
Ccrnocobbl 1 cpeAacTBa peLleHUst y4ebHol 3agayumn

JTan ypoka 3. BbinonHeHMe npakTuyeckoli paboTbl

Mpegnonaraemas NPoOLO/HKUTESNTBHOCTb: 25 MUH.

Meparornyeckas AeATeNbHOCTb yuuTens:

3HAKOMUT YYEHWKOB C METOAUKO/ MpOBeAeHUs npakTuyeckoin paboTel, AaéT 3agaHue, pac-
npegenset obopynoBaHue n pasgaéTt MHCTPYKUMKM no paboTe.

YyebHas fesaTeNlbHOCTb 06yyaloLwmxcs:

BbINOTHAIOT NabopaTtopHyto paboTy; pabotas B napax( B rpynnax) CTpOro no WUHCTPYKUUW,
3aHOCAT pe3ynbTaTbl paboThbl B TeTpaan uin B cneuumasnbHble 6naHku (CM. MaTepuasbl 4718 KO-
nUpoBaHus)

JT1an ypoka 4. KOHTPO/b YCBOEHUSA, 06CYXAEHME AONYLU,EHHbIX OWNBOK
N UX Koppekumns

Mpegnonaraemas NpoAO/IKUTENLHOCTL: 7 MUH.

Meparornyeckas feATe/IbHOCTb YUNTESIA:

opraHusyeT obcyxjeHue pesynbTatoB paboTbl, KOPPEKLNIO BbIBOAOB MO paboTe; Ha OCHOBe
BbIBOAOB pelleHne npobaemMHon cutyauun; obcyxaeHne 0TBETOB Ha KOHTPOJIbHbIE BOMPOCHI.
YyebHas fesaTeNbHOCTb 06yyaloLmxcs:

CpaBHUBAT NOJIyYEHHbIE AaHHbIE C pe3ynbTatamv APYrMX yvyalluxcsa Wau rpynn; npu Heob-
XOAUMOCTU KOPPEKTUPYIOT BbIBOAbI Y OhOPMASAIOT pe3y/nbTaTbl NpakTUudeckol paboTbl B Te-
Tpaay Uam Ha cneyunasibHbIX 6/1aHKax; OTBEYalT Ha KOHTPOJIbHbIE BOMPOCHI

Otan ypoka 5. MHchopmauns o gomalwHem 3agaHnm n pednekcus

MpeanonaraeMas NPoOAO/IHKNTENBHOCTL: 6 MUH.
Meparornyeckas AesiTeNbHOCTb yunTens:
MHOPMMPYET O AOMALLHEM 3aJaHnK, AAET KOMMEHTAPUIA MO €ro BbIMNOSTHEHWIO;
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npegnaraeT 45 3anosiHeHUs1 aHKeTy pedhiekcun K ypoKy 1 npeanaraet paccumtatb «HOu-
BUAYya/ibHbIi UHAEKC KauecTBa ypoka;

noABOAUT petNeKCUBHY CTAaTUCTUKY ypoKa MO KOIMYECTBY YYEHUKOB, Y KOTOPbIX WMHAEKC
kayecTBa Bbllle 3Ha4YeHus 5;

[EMOHCTPUPYET 3anucb nNpo6iemMbl U LeNu ypoka, cnpawmuBaeT: «Kak Bbl fymMaeTe, pelueHa
M npobnema, [OCTUTHYTa M Uenb?» Ecnm npo6nema He pelleHa U Lenb He JOCTUTHYTa,
[aéT 06bsICHEHME W npea/iaraeT B AONOSIHEHUE K AOMallHEMY 3a4aHunio NnogymaTb Hag npu-

YMHaMK Takoro pesy/bTara.
YyebHas AeaTeNbHOCTb 06YyYarLNXCS:

3a/alT YTOYHSALWME BONPOChI O BbIMOSIHEHUM AOMALUHEro 3afaHunsa»;

paccumTbiBaloT «HANBMAYANbHbIA UHAEKC KauecTBa ypoKa;

onpefensitoT cTeneHb COOTBETCTBMSA NMOCTAB/IEHHOW LEeN 1 pe3y/bTaToB AesiTeNbHOCTH; CTe-
neHb CBOEro MPOABVMXEHUS K LEeNu;

BbICKa3bIBAlOT OLLEHOYHbIE CYXAEHUS 1 COOTHOCST pe3y/ibTaTbl CBOEI AESTENbHOCTN C LE/bIO
ypoka

40

MaTepuanbl 4na NOLTOTOBKU K YPOKY

NHCTPYKUUA K NpakTUYeckon paboTte «M3ydeHne CTPOEeHUs niaamMmeHn»

e 3anycTuTe Ha peructpatope faHHbIX NporpammHoe obecneyeHue Releon Lite

» [opgkntounTe BbiCOKOTEMMNEPATYPHbIN AaTtumk (Tepmonapy) K permctpatopy AaHHbiX (KOM-
notoTepy)

» 3akpenuTe JaTuuk B LUTATMBE Tak, YTOObI €ro KOHUYUK Kacancs uTnas cnmpToBKU

e 3anyctuTe uamepeHue TemnepaTypbl knaBuwen «lMyck».

e 3axrnte cnMpToBKY Korga nokasaHus CTabunmsaupyloTcs, 3anvuuuTe 3HaydeHue Temne-
patypbl Ha cxeme nnameHu (puc. 8).

Puc. 8. Toukn namepeHusa Temneparypbl niaMmeHu

» [Nepemewainte gaTuvk Temnepatypbl B c/lefyloline TOYKM MNJamMeHu B COOTBETCTBUM C
yKasaHHOI cxemoii. [ns aToro ocnabnamnte mydTy n nepemelyaiite eé (BMecTe C /1ankom
N gatumKkoMm) B HYyXHoe MecTo. Korga nokasaHus cTtabunmsmpyroTcsi, CHoBa 3aHocute
3HauyeHue TemnepaTypbl B COOTBETCTBYHOLLEN TOUKE Ha CXEMY.

» Takum cnoco60oM M3mMepbTe TEMMNEPATYPY BO BCEX TOUKAX MSIAMEHU, OTMEUYEHHbIX Ha CXEME.

MoBTOPUTE OEACTBMA CO CBEYOI U CYyXUM TOPHOYMM.

» O6paTwnTe BHMMaHue! MNpn nsyyeHnm CTPOEHUs nIaMeHn Cyxoro roproyero ucnosb3yeT-
cs 1/4 yactb TabneTtkn. Kycoyek roprovero noMewaoT Ha KepamMUYecKyto NnTKy.

» BHecuTe B nnamsi CMMPTOBKM Ha MOSIMUHYTbI NPOGUPKY. V3Bnekute npobupky us niame-
HW 1 paccMoTpuUTe €€ MOBEPXHOCTD.

» [MOBTOPUTE OMbIT CO CBEYOIA.
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KOHTpONbHbIE BOMPOCHI:

1 Kakoro ugeta HanéT Bbl 06HAPYXWUNM Ha Npobupke?

2. Yto 370 3a BewecTso?

nmoMouwb YYNTENIO

MaTepuansl ANa KONUPOBAHUS
Tabnumua pesynbTaTtoB paboThbl

TOUKA \WPOCTA

Pe3ynbTaTtbl U3MEPEHNI 1 HABNOAEHUI 3a NNAMEHEM

Temnepatypa
No NcTOUHNMK 0KOoJ10 nTK-
B TennoTbl ns (kycouka
roptoyero)
1 CnmpToBka
2 Cseua
3 Cyxoe
roptoyee
BbiBOAbI:

Temnepatypa
B cpeaHeii
yactu nname-

HWN

Temnepatypa Urto o6paso-
B BEPXHel Ba/1o0Cb Ha
yacTu nname- MOBEPXHOCTK

HU NpoodUpKN?

B BbiBOAax ykasaTb, KaKO UCTOYHUK TENAOThI npeanovYTuTesIbHO NCMoJsib30BaTb B XUMWN-

yecKon nabopartopuun 1 noyemy

AHKeTa Ana pacuyéta MHAMBMAYA/IbHOTO MHAEKca KayecTBa ypoka

Bbibepute noaxoasiine Bam yTBepXAeHUs 1 nogcunTarite cymmy 6annos

No YTBepxaeHue

1 Ha ypoke s pabotan

2 CBoei1 paboToil Ha ypoke 5

3 3a ypok A

4 Moe HacTpoeHue

5 Matepuran ypoka MHe 6bu1

6

7

8

9 CBA3b ypoka € ApYrMn Haykamu

TeopeTnyeckoe nNnosACHeHue

0 6annoBs 1 6ann

HEe aKTUBHO aKTUBHO

He [10BO/IEH [0BONEH
ycTaul He ycTan
CTaU10 XyXXe CTaU10 NyuLle
He MOHSITEH MOHATEH
6ecnoneseH Nnonesex
CKy4eH MHTEpeceH
TpyaeH He TpyadeH

He 3aMeTHa 3ameTHa

FopeHne — C/I0XKHbIV Npouecc, CONPOBOXAAOWMNIACA BblAE/IEHNEM 3HEPrMU, Kak npaBuno,
B BUAe Tensa u ceeta. PasniMyaloT romoreHHoe ropeHue (Hanpumep, npu pabote rasoBoii ro-
pesnkun), n reteporeHHoe ropeHne (Hanpumep, ropeHne cnmpTa u Cyxoro roptoyero). B paccmo-
TPEHHbIX NpMMepax naaMs UMeeT CXOAHOe CTPOeHME. B HEM MOXHO BbiAE/IUTb TPU HYacTy.

1 BHYTpeHHU KOHYyC TEMHOrO UBeTa (B C/lyyae ra3oBOi ropesikv CUHEro LBeTa) C HA3KOM TeM-
nepaTypoit ~ 300—500 °C. 3aecb NPOUCX0ANT NCMAPEHNE 1 Pa3/IOXEHME TOPOYEro BeLLecTBa.

B copgepxaHune
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2) CpegHnini BOCCTaHOBUTENbHbI KOHYC COCTOUT U3 CMECK BO3fdyxa W ropsilero rasa 34ecb
nog BAUstHUEM 60/1ee BbICOKOWN Temnepartypbl, 1500— 1800 °C, npoAyKTbl UCnapeHus U passno-
XXEHUA roprYMX BELLECTB akTUBHO pearupyloT ¢ kmcnopogom Ecim yactb yrnepoga ocrtaéres
CBOOOAHOW, TO ero Mesibyaiilluve 4YacTulbl packanasiioTcsa U NPUAAKT M1aMeHn pKoe CBeYeHne
OTa yacTb nnameHu 6orarta yrapHbiM ra3om CO — cu/ibHbIM BOCCTAHOBUTENIEM, NO3TOMY €é Ha-
3bIBAlOT BOCCTAHOBUTENbLHOW. Touka Hambosiee BbICOKOW TemnepaTypbl HaxoguTCs Ha ocTpue
BOCCTaHOBMWTE/IbHOT0 KOHyca

3) BHELWHN OKNCAUTENbHbIA KOHYC 06pa3yeT HEBMAMMYI 060/10UKY, OKpyXatollyt nna-
MA 34ecb noj BAUAHWEM 3HAUUTESILHOTO MPUTOKA KMUC/opoLa BO3Ayxa MPOUCXOAMT MNOJIHOe
oKucneHue roptoyero Bewecrtea 4o CO2un H20 (Npn ropeHnn Cyxoro roproyero Ha oCHOBe ypo-
TponuHa Takxke obpasyeTtcss N2). Npu 3Tom ocTaétcsl U3bbITOK KNCAopoaa, KOTOpbIA Npu BbICO-
Kol TemnepaType o06s1aaeT BbICOKOW OKUC/IUTENbHON aKTUBHOCTLIO, MO3TOMY BHELLHSAS 4acTb
N1aMEeHN Ha3blBAETCA OKUCNUTEbHOW .

Mpu ncnonb3oBaHUU Noaaysa BO3A4yXa MOXHO YBENUYUTbL TEMMNepaTypy niamMeHu.

MeToanyeckme KOMMeEHTapuu

Mpu HaNMuMM BPEMEHU MOXHO HarpeTb NPOOUPKY B MamMeHn cyxoro roptoyvero. OHO JaéT
MeHee CBeTALlee NnjamMs Nno CPaBHEHUIO C NaMeHeM cBeun. Ho NpoayKTbl rOpeHus Cyxoro ro-
ptoyero pasnuyarTca. Hapsgy ¢ BoAgAHbIMWU napamu, YriekncsibiM ra3oMm n caxel obpasyeTcs
asoTr

3apgaHunga K ypoky

KOHTpO/IbHbIE BOMPOCHI:

1 Kakoi MCTOYHMK naMeHn 6bi1 UCMOSIb30BaH?

2. Kakada yacTb nnamMeHu camas ropsyaa?

3. [o Kakoli MakcumanbHOW Temnepatypbl yAaéTca nporpetb TepMmonapy?

4. YTto ropsyee — UEHTPp njameHun uau kpas?

5. Mouyemy cnMpTOBKA rOPUT MNOYTU BGECUBETHLIM MN/IAMEHEM, a CBeYya — CBETAWNM? MOXHO
N1 ncnosb3oBaTh CBeYM B abopaTopuyM BMECTO CNUPTOBOK?

6. Kakue npofykTbl ropeHns ofuHaKoBbl Y CIUPTOBKUA U CBEYU?

7. 3apgaHue ana nogroToBku K TMA, BI1P

Mpu HarpeBaHUM TBEPAbIX BELLECTB B Npo6MpKe HEO6X0AUMO:

1) B3ATb NPOGUPKY B PYKM M HarpesaTb Ty YacCTb, e /IeXUT BELLeCcTBO;

2) 3akpenuTb NPo6GUpPKY B LWUTATMBE U HarpeBaTb Ty 4acTb, I4e IEXUT BELLECTBO;

3) B3ATb NPO6GUPKY B pykW, Nporpetb BCO NPOGUPKY, a 3aTem Ty 4acTb, 4e IEXUT Belle-
CTBO;

4) 3akpenuTb NpobuMpKy B WITaTMBE, NPOrpeTb BCO NPOOGUPKY, a 3aTeM Ty YacTb, r4e NexuT
BELLLECTBO

OtBeT: 4

8 . 3agaHue gnsa pasBuTUA PYHKUMOHANBHOW FrpaMOTHOCTH

B kHure Malikna ®apages «VIcTopus cBeun» aBTOp OMUCbiBaeT
OMbIT, KOTOPbIA OH AEMOHCTPUPOBAs Ha CBOUX Nekuuax. B nnams
CBEYM OH Mnomellan M3OTHYTYH CTEKNAHHY Tpyo6ky. OOUH KOHel,
TPyOKM onyckancs Hepasneko oT UTUAS, BTOPOIN BbIBOAM/ICA HA He-
CKOJIbKO CaHTUMEeTPOB OT njiaMmeHu Yepes HEKOTOpOe BpeMs K KOH-
Uy TPY6KM NOAHOCUNM TOPALLYIO NydnHY. MNosABNANOCh Nnams, KOTo-
poe cyliecTBOBaNIO OTAE/IbHO OT njamMeHn cBeun Kak MOXHO 00b-
ACHUTbL 3TO SABJIEHNE?

OrtBeT:

B 31Ol yacTn nnameHu npoucxoauT ucnapeHue napaduHa. MNa-
pbl NapadguHa Ha BO3ayxe Npu NoXuraHuu 3aroparwTcs
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Ypok 2. «Peakuuns HedTpanusaumn»

dopmMmupoBaHMe y ydyalMxcad YMEHUA TUTPOBaHUS SBASETCH HeOoOXOAMMbLIM yCNoBUEM AN
npoBefeHus 60MNbLUIMHCTBA UCCNef0BaTe/IbCKUX PaboT No XUMUN .

Tun ypoka: um3yyeHue HOBOro marepuana c 3fieMeHTamu uccnenosaHns (KOMOGUHUPOBAH-
HbIi YPOK)

Llens ypoka: co3gaTb yCNoBuUs AN M3yYeHUs U 0606l eHna PU3UYECKUX U XUMUYECKUX
CBOICTB OCHOBaHUiA, chopmMumpoBaThb ¥y 0OyYaloLWmnXcs no3HaBaTesibHble YHUBEpPCasibHble y4yeb-
Hble AelCcTBuS

MpoAoMKNTENBHOCTL YPOKA: OAMH aKkageMU4eckuid vac.

MnaHnpyemble pesynbTaTbl:

MNpegmeTHbIE:

* XapakTepusoBaTb hU3nYECcKMe N XMMUYECKME CBOMCTBA OCHOBAHWUI, NMPOBOAWUTL OMbIThI,
noATBepXAatline XMmMmMYeckne CBOCTBa OCHOBaHWIA;

* MPUMEHSATb OCHOBHblE METOAbl NO3HaHUA: HabNaeHne, n3MepeHue, IKCNepPUMEHT;

* nonb3oBaTbcA GHOpeTkoli n gatunkom pH

MeTanpegmeTHbIE:

* ro3HaBaTe/lbHble: aHa/IM3MpoBaTh YC/N0BUA U TpeboBaHMA 3ajad, BblOMpaTb, CONOCTaB-
NATb M 060CHOBbLIBATHL CNOCO6LI pelleHus 3ajay; NpoBOAUTbL HaG/MAEeHUA U ONUCLIBATbL
NPU3HaKM 1 YyCNoBUA TEYEHUA XUMUYECKUX peakumnid, BbINOMHATL 3KCNEPUMEHTbI, AenaTb
BbIBOJblI HA OCHOBE aHa/M3a Habni4eHNin 3a IKCNepUMEHTOM;

* perynaTuBHble: CTaBUTb Yy4yebHble 3ajayn, COCTaBMATb MNnaH nocnefoBaTeslbHOCTU
[elicTBUiA; opraHn3oBbIBaTb paboyee MeCcTO MNpu BbINOSIHEHUM XMMWYECKOro 3Kcne-
pUMeHTa;

* KOMMYHUKATMBHbIE: MOJIHO U TOYHO BblpaXaTb CBOW MbIC/IN, apryMeHTUPOBaTh COOCTBEH-
HYI0 TOYKY 3peHus, BCTynatb W noghepxuBaTtb guanor; aekTMBHO paboTaTtb B nape
nnu rpynne npu peleHnn ydyebHbix 3agad

JINYHOCTHEIE:

* OLEeHMBaTb YPOBEHb yCBaANBaeMoro yuebHoro marepuana, ucxogsa u3 couymanbHbIX U INY-
HOCTHbIX LLeHHOCTEN;

e cobnwgatb npaBumna 6e30nacHoOro obpaleHns ¢ XMMMUYEeCKMMM BelecTBamm 1 06opy-
[oBaHNeM, NPOSABAATbL 3KOSIOTMUYECKYI0 Ky/NbTypy

O6opypoBaHue, nporpaMmHoe obecrneyeHne U pacxofHble maTepuansl

KomnbloTep; nporpammHoe obecnedeHne Releon Lite; gatumk pH; gatyuk Temnepartypbl
NAaTUHOBLIN; AaTyMK AaBMEHUS; CTakaH XMMuUYecknin Ha 150 mn; 6iopeTka Ha 25—50 mn; mar-
HUTHas Mellasika, pe3uHoBas rpylwla; nuneTtka Ha 20 M, WTatuB 419 3/1eKTPoLO0B; WTaTuB Nna-
6opaTopHbIli; Konba KpyrnogoHHas; pe3nHoBasi Npobka ¢ OTBEPCTUSIMU A1 AATUYMKOB Temne-
patypbl 1 gaBneHus; annapat Kunna nav npubéop KnplowknHa, 3apsHkeHHbl peareHTamu Ass
nosiydeHna Yrnekncnoro rasa; AUCTUINUPOBaHHas BofAa; consgHada kucnoTa, 0,1M pacTtsop;
0,1M pacTBOp rngpokcmaa HaTpus; 1%-Hblil pacTBop heHondTanenHa; rmapokcmg HaTpusi; co-
naHasa kucnota (1:2); Kycouku mpamopa.

Xop[ ypoka

OTan ypoka 1. OpraHu3saunoHHbI i

Mpegnonaraemas NPoAO/HKUTENBHOCTL: 1—2 MUH
Meparornyeckas AeATeNbHOCTb YUNTENS:

npoBepseT rOTOBHOCTb K YPOKY, opraHusyet paboTy knacca Ha ypoke, co34aéT nosioxuTesb-
HbIli 3MOLMOHAabHbIA HACTPOW y 0ByvaloLmxcs.

YyebHas AesTeNbHOCTb 06yvaloLmxcs:

3MOLMOHA/IbHO HacTpaMBalTCsA Ha NPeAcTOSALLY0 YY4eOHY AeATeNbHOCTb
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OTan ypoka 2. AKTyanusaunsa n ob6obuieHne sHaHui

Mpepnonaraemasa NpPoAO/HKUTENBHOCTL: 10 MUH

Meparornyeckan feAaTeNbHOCTb YUNTENSN:

NpPoBOANT PPOHTasIbHYIO Beceny; akTyannsnpyeTt MMerLmnecs 3HaHus;

CO30a&T A/1A obyyarLWwmxcsa Npob/ieMHy0 cuTyaLlmio; NobyxaaeT K BbiCKa3biBaHUIO Npeaso-
XEeHWA 0 cnocobe n cpeacTBax AOCTMKEHNSA NOCTAB/IEHHOWN Lenu

PaboTa c TepMuHaAMM U NOHATUAMMU.

MoBTOPUTL 1 0606WNTL 3HAHMSA YYaLLMXCA O COCTaBe OCHOBaHWIA, knaccudmkaumm, gusnye-
CKMX CBOICTBaX, OTHOLIEHUN PaCTBOPMMbIX OCHOBaHWI K MHAMKATOpaM, peakuuy obmeHa,
KMCMOTHOCTU pacTBopa — pH pacTteopa.

MpepnaraeT BbiCka3aTb MHEHMS O TOM, Kak MOXHO MOJly4YuTb U3 OCHOBaHWiA cosun. MNpu BO3HWUKHO-
BEHUW 3aTPyAHEHU NPMBOAMT NPUMEpPbI CNOCO60B NOsyyeHus coneit n3 kuciot. CoobuiaeT oby-
YaloLMMCS, YTO peakLmsa Mexay OCHOBaHMEM U KUC/IOTOW OTHOCUTCH K peakuusim obMeHa.
MpocuT 3anncaTb ypaBHEHUE peakuuy Mexay rmgpoKcMaoM HaTPUs U CONAHON KUCNOTOM.
3afaéT BONpOC: Kak MOXHO onpefenntb, YTO B pesynbTare MpoTekaHus peakuuu Lenodb
MOJIHOCTbIO MpopearnposBana ¢ KNCMOTOR?

YyebHasa feaATeNlbHOCTb 06Yy4YatoLLMXCA:

OTBeYalT Ha BOMPOChI, BbICKA3bIBAKOT CBOW NPEANO/OXEHNSA, NnpeanaraloT U CornacoBbiBalOT
C yuuTenem Temy U Lenb ypoka; npegsaralT cnocobbl U cpeacTBa AOCTMXKEHUS Uenu.
BbicKa3blBalOT CBOU MPEANONOXEHNS MO CNOcoby nosyvyeHmsa coneit. icnonb3ys aHanoruu,
npegnaratoT NPOBECTU peakuuo Mexay OCHOBAHWEM W KUCOTOW .

3anucbiBaloT ypaBHEHNE peakumn MexXay KUCAO0TOW M OCHOBAHWEM.

MpegnonaratoT, YTO OKOHYAHUE peakuMu MOXHO OrnpefenuTb C NOMOLbI0 WMHAWKATOPOB U
patyuka pH

Otan ypoka 3. NpumeHeHne 3HaHU B HOBOW cCUTyauum

MNpepnonaraemMasa NPoOAO/HKUTENBHOCTL: 20 MUH.

Meparornyeckan feAaTeNbHOCTb yUYUTENSN:

1 CoobuwaeT yyalumcs, 4To peakumns mMexay KMCNOTOW U OCHOBaHMEM Ha3blBaeTCsA peak-
Unei HeillTpanuaaunu.

MpepnaraeT NPoOBECTU peakuuio HelTpanuMsauum B NPUCYTCTBMM daTtumka pH n pacTtBopa
nHAnKaTopa — doeHondTanenHa.

HanomunHaeT yyeHukam npasuia obpalieHns ¢ KUcotTaMmm U wenodyamu, a takke paboTbl ¢
anekTponpubopamu, pasgaért obopyaoBaHMe U MHCTPYKLMIO NO paboTe.

Cnegut 3a BbiNoNHEHWeM paboTbl. [py HEOBXO4MMOCTN OKasbiBaeT NOMOLLbL 06yYaeMbIM.
2. O6cyxpaloT pe3ynbTatbl paboTbl, COBMECTHO C y4eHUKamMu OOpMynpyoT BbIBOAbI.

3. Coob6ujaeT, 4To CcylLlecTByeT ewe oanH cnocob nonyyeHust conei u3 pacTBOpMMbIX B BO-
Je OCHOBaHWii — B3auMMOAeNcTBMe LenoyYein ¢ KACMOTHbIMU oKcuaamu. [JeMoHCcTpupyeT
onbIT «TensI0Bo adphekT peakunn rmapokcuaa HaTpust € YrneKkUcsbiM rasom»

4 TlpocuT yyawmnxcs ykasaTb NpU3HaKM peakunn 1 3anucatb ypaBHEHVE peakuunu, 3aHecTu
pe3ynbTaTbl HabMAEHWI B Tabnmuy 1 caenartb BbiBOAbI

YyebHada aeAaTenibHOCTb 06yyatoLwmxcs:

1 BbINOMHAKT nabopaTopHyo paboTy, paboTas B napax; 0hopMAsT pesynbTarbl U3me-
peHuii B TeTpaasax, 3aHOCS [aHHble B TabnuLy.

2. O6cyxpaloT pesynbtarbl paboTtbl, HOPMYAUPYIOT BbIBOAbI .

3. HabnwpgaoT 3a BbINOAHEHNEM OMbITA.
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4. YKasblBalOT NMPU3HAKU peakuuu: BblAesieHne TensioTbl, NoraioujeHne rasa (yMeHblleHne
[aBneHus B cOCyAe), BblaeneHne napoB BoAbl 3anucbiBaloT ypaBHEHME peakuyuu, 3anosHs-
0T Ta6NMLY 1 (hOPMYMPYIOT BbIBOAbLI O MPU3HAKax NPOTEeKaHUsi AaHHON peakumm

JT1an ypoka 4. KOHTPO/b YCBOEHUSA, 06CYXAEHME AONYLU,EHHbIX OWNBOK
N UX Koppekumns

Mpegnonaraemas NPoAO/IKUTENLHOCTL: 7 MUH.

Meparornyeckas AeATeNbHOCTb yuuTens:

opraHmsyeTt 06CyxAeHne pesybTaToB ONbITOB U COBMECTHO C yyawimumuca opmynnpyeT Bbl-
BOAbl O XMMUYECKNUX CBONCTBAX OCHOBAHWUIA.

Mpepnaraet 0TBETUTb HA KOHTPOJIbHbIE BOMPOCHI U TECThI.

YyebHas fesaTenbHOCTb 06yyalowmxcs:

NPUHMMAIOT yyacThe B 06CYXAEHUN pe3ynbTaToB U hopMy/npoBKe 06 KX BbIBOAOB, 3aHO-
CAT BbIBOAbLI B TeTpaau. OTBevaloT Ha BOMNPOCH! U TECThI

OT1an ypoka 5. MHgopmauma o goMmawHeM 3agaHnum n pednekcus

Mpepnonaraemas NPoOAONXUTENbHOCTb: 6—7 MUH.

Meparornueckasn AeATeNIbHOCTb yuuTens:

NMHpopMUpyeT 0 AOMaLLHEM 3adaHun, JaéT KOMMEHTapuii No ero BbINOJIHEHWUIO;
npegnaraeT 3ano/iHUTb aHkeTy pedi/iekCun K ypoky 1 npegsaraet paccuutare «HoMBUAY-
aNbHbIA MHAEKC KauyecTBa ypoka;

noABOAUT pedd/IEKCUBHYIO CTATUCTUKY YpOKa MO KOJIMYECTBY YUYEHUKOB, Y KOTOPbIX UHAEKC
KayecTBa Bbille 3HaYeHUs 5;

YyebHas AesATeNbHOCTb 00YyYaloLNXCS:

3a/aloT YTOUHSAOLME BOMNPOCHI O BbINO/HEHUN AOMALLUHEro 3ajaHus;

paccunTbiBalOT «MHANBUAYA/IBHBIA MHAEKC KavyecTBa ypoka»;

onpefensoT cTeneHb COOTBETCTBUSA MOCTAB/IEHHON Lenu 1 pesy/bTaToB AeATelbHOCTH; cTe-
NneHb CBOEro NpPoABUXEHUA K Lenu;

BbICKa3bIBalOT OLLEHOYHbIE CYXAEHUA W COOTHOCAT pe3ysibTaTbl CBOEW [AeATes/IbHOCTU C Le-
Nblo ypoka

MaTepuanbl 4na NOATOTOBKU K YPOKY
1 WVHcTpyKkumMsi K nabopaTopHoii pabote «Peakuus
HenTpannsaunmn»

* [Npy NOMOLLN PE3NHOBON TPYLUN HAMOSHUTE NMUNETKY
0,1 M pacTBOpOoM rugpokcuaa Hatpus.

e B cTakaH nepeneite OTMepeHHbIi 06BEM pacTBopa
wenoum (10 mn).

e [o6GaBbTe B cTakaH 20 M1 AUCTU/IMPOBAHHON BOAbI

* OCTOpPOXHO OMycTUTE B CTakaH MAarHUTHbIA SKOPb.
NMomecTnTe cTakaH Ha pabouyylo NOBEPXHOCTb Mar-
HUTHOI Mewanky Bknwuute Mewasky U OCTOPOX-
HO, UYTOObI HE pa3buTb 3N1EKTpoa, ONyCcTUTE ero BCTa-
KaH c pacTBopom uwenoum ( puc. 9).

Puc. 9. YctaHoBKa g1l KUCTOTHO-OCHOBHOIO TUTPOBAHWS:
1— 6lopeTka; 2 — LTaTvB A/1a 3akpensneHns gatuvka pH;
3 — pgatuvk pH; 4 — SIKOpb MarHUTHON MeLLasIku;

5 — MarHuTHaa melLanka
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» 3akpenuTe 3/1EKTPOL B LWITATMBE. KOPb MELIasIKN He AO/MKEH KacaTbCH 3/ekTpoja.
* HauHuTe 3anucb uU3MepeHuii, AOXAUTECh, MOKa MOKa3aHWs 3/1eKTpoda CTaHyT cTabusib-
HbIMU
* MpubaBbTe K pacTBOpy 2—3 Kanau pacTtesopa heHonTanenHa.
» MpunuBaiTe ¢ oanHaKoBOW ckopocTbio 0,1 M pacTBop X/10pOBOAOPOAA B CTakaH C pac-
TBOPOM LLEeoun
O6bpaTnTe BHMMAHME, YTO NPU MPUBAMKEHUN TOYKM HelnTpanm3aumn (korga 6yaeTt npuau-
TO NpuMepHO 9,5 MmN pacTBopa KMCNOTbl) pacTBOP KUCNOTbI fo6aBnalite no kanasam. B MomeHT
obecuBeunBaHNsA Okpacku dpeHongTanenHa gocTuraetcsa Tovka HenTpanmsauymm. pH pacteopa
B 3TOl TOUKe paBeH 7
* lMpuneiiTe ewWweé HECKONLKO M/ pacTBopa KUCAOThl B CTakaH. 3aHecuTe MNoJjlyYeHHble AaH-
Hble B Tabnuuy. Caenaite BbIBOAbI NO pe3ynbTatam padoThbl.
BbiBOAbI:
YKazaTb, Kak MOXHO OnpegennTb TOUKY 3KBUBA/IEHTHOCTU (KOrAa Liesiodb NOSHOCTbI0 BCTY-
nuna B peakumto C KUCNOTOWN)
2. VIHCTPYKUMA K BbINOSIHEHUIO AEMOHCTPaLMOHHOr0 onbita «TensioBol adhekT peakuyuu
rMApoKcuaa HaTpus C YreKkUC/biM rasom»:
* KpyrnogoHHyto KoNGy 3anofiHMTe yrinekucnbliM rasom m3 annapata Kunna wiuv npmnbopa
KnprowknHa. MNMosHOTY 3an0/IHEHNUS] MPOKOHTPOMIMPYATE NPy MOMOLLW TOPALLEN STYUUHBI.
* B HanonHeHHyo ra3om kKonby 6bICTPO HacbIMbTe MOPOLIOK rMApokcuaa Hatpusa (Ha Kon-
6y émkocTbto 0,5 n1 cneayeT B3sTb 0kos10 10 1 NaOH) 1 repMeTUYHO 3aKkpoiiTe NPoOKoi
C AaTyMkaMy Temneparypbl 1 AaB/IEHUS.
* HauHuTe nsmepeHus n HabnwpganTe, Kak B TeyeHne 2—3 MUHYT U3MEHSIIOTCH 3HAYEeHUs
TemnepaTypbl 1 faBfieHnsa (unu o6bEMA) B KONbe-peakTope.

MmMoMoulWwb YYHNTENIO

MaTepuanbl 4719 KONMPOBAaHUS
Tabnuua pesy/bTatoB paboThl
Pe3ynbTatbl n3mepeHuit/HabntogeHnin nabopaTopHOn paboTbl
«Peakunsi HeliTpanusauumns»

PacTtBop nocne
pobasneHns
N30bITKa KUCNOTbI

VicxoaHsblin pac- PacTBOp B TOUKE

3HayeHue
TBOp LUEI04YM 3KBMBAJIEHTHOCTU

3HaueHve pH

LigeT dheHoNdpTanemHa

PesynbtaTtbl Ha6104EHNIT 4EMOHCTPALNOHHOIO OnbiTa
«TennoBoit adhhekT peakunn rngpokcmaa HaTpus C YriaeKkUcnbiM rasom»
Pe3ynbTatbl HAGOAEHNI

Mokazarenu HayanbHble nokasaHus KoHeuHble nokasaHus
JasneHve

Temnepatypa

AHKeTa ON1a pacyéta «VHAMBMAYalbHOTO MHAEKCA KayecTBa ypoka» (npuBegeHa B onu-
CaHMMn ypoka «M/3yyeHne CTPOEeHUsi NnamMmeHm».
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TeopeTnyeckoe NosACHeHue

1 K nabopaTtopHoi pa6oTe «Peakuusi HeliTpanusauum».

Mpu po6aBneHun K pacTBOpYy Lienoynm pacteopa Kucnotel pH 6yaeT cHuxaTtbesa. Mpu pas-
HOMepHOM pgobaBneHnn pacTBopa MOXHO AOOMTbLCA XOpOLWEro rpafuruyeckoro n3obpaxeHuns
KPMBOW TUTPOBAHWS CWU/IbHOTO OCHOBAHWSA CU/bHOM KMCNOTOW. Ha rpaduke 6yaeTt BUAEH cKa-
YOK TUTPOBaHUSA, Korga pH pacTeopa 3a KopoTkoe Bpems (Npu Ao6aBfieHnn HeB6ONbLIOro KOsn-
yecTBa KMCNOTbl) U3MEHSETCH 3HAUYUTENBHO.

Mpu Hannmunm y undppoBoit nabopatopun GyHKLUM BBEAEHUS OTAEMNbHbIX TOYEK MOXHO Npu-
6aBnATb B CTakaH MOpUMN COMSAHOI KMCNOTbl onpeaenéHHoro obbéma u onpegensats pH nony-
YeHHOro pacTBopa.

2 . K gemMoHCcTpauuoHHOMY OnbITy «TensioBoi ahdhekT peakuum rmgpokcuga HaTpus ¢ yrie-
KACNbIM ra3om»

[aHHbIA ONbIT HArNA4HO AEMOHCTPMPYET XMMUYECKME CBOMCTBA LiesioUeid U KUCAOTHbIX OK-
cuaoB. AnA ero nposBefeHns pekomeHayeTcsa 6paTb KON6Yy Takoro pasmepa, Ytobbl AaTUnK TEM-
nepartypbl, NPOXoOAs 4Yepe3 pPe3nHOBYK MPOOKY, Kacasica nopolka ruapokcuaa Hatpusa. Ons
COKpalleHNs BpeMeHW NpoBefeHMs OnbiTa /ydlle UCMO/b30BaTb He rpaHyfbl rmgpokcuaa Ha-
TpYs, a NOPOLLOK, T € HeobxoAnMO npeABapuTe/lbHO pacTepeTb LWesioyb B CTynKe

Mpu npoBefeHMM onbiTa Ha CTeHKax Konbbl KOHAeHcUpyeTcs BoAa, KoTopas obpasyetcs
COrNacHO ypaBHEHUIO peakuunu:

2NaOH + CO2 = Na2CO3 + H20 + Q

MeToanyeckne KOMMeHTapum

[Ona cdopmupoBaHua ymeHus nNpoBOAUTbL TUTPOBaHWE pPEeKOMeHAYeTCSA MPOBECTU ONbIT He-
CKO/IbKO pa3. NepBoe TUTpPOBaHMe SABNSETCA NPUKUAO0YHLIM. OHO MO3BONSAET onpeaennTb npu-
MEPHbII 06BLEM KUC/IOTbl, HEOOXOAMMOWN ANS AOCTMXXEHUSA TOYKU SKBMBASIEHTHOCTH.

Mpn BTOPOM TUTPOBAHWU MPU MPUBAUNKEHUN K TOUKE IKBUBASIEHTHOCTU PaCcTBOP KUC/OThI
npuéasnaeTca No Kannsam, 4oxumaasacb oTKIMKa gatdymka pH.

O6paTnTe BHMMaHue! B ,eMOHCTpPaLNOHHOM OMbITE HeMb3A UCNOJIb30BaTb MNJI0CKOLOHHbIE
N KOHU4Yeckne Konobbl!

3ajaHna K ypoky

1 3apaHue Ha pa3BuTue PYHKUMOHABHON rpaMoOTHOCTH

KMCNOTHOCTb Xenyaka — nokasaTefb, KOTOPbIA XapakTepusyeT cojepxaHue KUCAOoTbl B
XenynoyHoMm coke. XKenyaouHblli COK, B COCTaBe KOTOPOro ecTb COMSiHasA Kucnaota, obsasatesieH
AN nNpoueccoB nuweBapeHus. HapyweHune obMeHa BeELLECTB, a Takke BO3A4eNCTBUE WHBbIX
(hakTOpOB MOXET NPUBECTU K MOBbIWEHHON KUC/IOTHOCTM XeyAo4yHOoro coka B atom cnydae
BpauM HasHaualT aHTauuHble npenapatbl, Hanpumep «Anbmarenb». B cocTaB npenapara
BXOAAT rMAPOKCUA, aloOMUHNUSA U TMAPOKCUA, MarHua Kakyl ponb urparwT 3TV BellecTBa B CHU-
XEHUN KNC/IOTHOCTU XeNy[oUYHOro coka?

PeweHue:

Fmapokcna atloMUHUS WU TUAPOKCUA MarHus BCTynawT B peakuui € COMISAHOW KUCNOTOW,
NpPoOMCXoauT peakuusa HenTpanusauum [MOPOKCUL aftOMUHUSA U TUAPOKCUA MarHus HentTpanu-
3YHOT COJIHYIO KUC/OTY

2. 3apaHue gng noaroTosku K 'MA, BIP

C KakumMn 13 NepeyuncieHHbIX HKe BeLLeCTB pearnpyeTt pacTBOp rMApOKCUL, Kaius:

1) dochopHas kucnoTa,

2) rMapokcua HatTpus;

3) cepHUCTBLIN ras;

4) rmapokKcna MarHus;

5) okcng megu (I1).

OTtBeT: 1, 3
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2) YcTaHOBMTE COOTBETCTBME MEXAY MCXOAHbIMY BELLECTBAMM U NPOAYKTaMU peakumm

NCXOAHbIE BEWECTBA NMPOAYKTbl PEAKLUNIN
A) H2SO4+ KOH 1) NaNO3+ H20
B) NaOH + HNO3 2) Na2sO3+ H20
B) NaOH + H2503 3) K2S04+ H20
4) Na2s + H20
A B B
Oteet: 3, 1,2
3) Mpu3HakaMn NPOTEKAHUSA peakunn mexay rugpokcugom meam (ll) n cepHoii KucnoToi
ABNAKTCA:

1) pacTBOpeHMe ocagka;

2) nosiBfeHne ocagka;

3) o6pasoBaHMe 6ecLBETHOrNO pacTeopa;

4) o6pa3oBaHMe OKpalLleHHOro pacTBopa;

5) BblaeneHune rasa

Otget: 1, 4

KOHTpObHbIE BOMPOCHI:

1 O6bACHMTE, KakK 1 NnoYeMy U3MeHseTca 3HavyeHue pH pacTBopa nNpyv TUTPOBAHUM CUNLHO-
ro OCHOBaHWA CU/IbHOW KACNOTOM

2 MOXHO N1 ncnosb3oBatb BMeCTo (heHongTanemHa pacTsop MeTunopaHxa?

3 TepeuncnuTe Knaccbl BEWECTB, C KOTOPbIMU pearnpyloT HepacTBOpPUMbIe B BOAe OCHO-
BaHUA U wWenoun MpuBeauTe npuMepbl Ha3oBUTE NMpU3HAKK peakuuii

TeMbl NPOEKTHLIX U UccnefoBaTebCKUX paboT
1 OnpegeneHve cogepxaHus ackoOpbMHOBOW KNCMOThI B IEKAPCTBEHHbIX NpenapaTax.
2. OnpegfeneHue KNCOTHOCTU (PPYKTOBbLIX COKOB.
3. OnpegeneHve KACNOTHOCTU Kedompa U SPYTUX MOJIOYHbIX NMPOLYKTOB.
4. CpaBHUTe/IbHasA XxapakTepucTnka KUCI0THOCTU A6/7104HOM0 U CTONOBOrO YKCyca.
5. OnpegenexHne cogep>xaHns KNCOTbl B JIMMOHE.

9 Knacc

Ypok 3. «Teopus aNeKTPOAMTUYECKON guccoumnaynm.
ONEeKTPONINT bl U HEINEKT PONNT bI»

Cssi3aHa CO 3HAKOMCTBOM OOyyaeMbIX C MeToAamu Hay4yHoro (y4ebGHOro) uccrefoBaHus.
Mpun BbINONHEHWM pPabOThl yyalimecs NosyvalT 3KCNepuMeHTaslbHble AaHHble (dhakTu4eckuii
mMaTepuasn), KOTopble BO3MOXHO KnaccuguumpoBaTb. 3aTeM NPOBOAAT TEOPETUYECKNI aHauns,
B pe3y/sibTaTte KOTOPOro 060CHOBbLIBAETCH pasfesieHne BeLLecTB He TO/IbKO Ha OCHOBE 3Kcnepwu-
MeHTasIbHbIX (PaKTOB, HO 1 Ha OCHOBaHMW CTPOEHWS BellecTBa. Ha nocnefyowmx ypokax yya-
wpeca 6yayT 3HaKOMUTBLCA C AanbHelWnMn atanaMm MccnefoBaHmns .

Tun ypoka: ypok-uccnegoBaHve (3kCnepMMeHTasibHOe M3yyYeHne HOBOro mMartepuana).

Llens ypoka: co3gatb yc/oBuA AN onpefenieHvs npuHagneXxHoCTU BellecTB, CMeceil Be-
LLEeCTB M pacTBOPOB BELLECTB K 3/1€KTPOSIMTaM M HeanekTponuTam, cpopmmposatb y obyyaro-
LMXCA NO3HaBaTe/IbHble YHUBEPCasibHbIE YYeOHble OEeNCTBUS.

MpoAoMKNTENBHOCTb YPOKA: OAMH akafeMU4eckuid vac.
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MnaHnpyemble pesynbTarbl:
MNpegmeTHbIE:

packpbiTb MNOIOXKEHUS TEOpUM 3NEKTPONIMTMYECKON Auccoumaumn (pacnag BeLllecTB Ha
WOHbI NPV pacTBOPEHUN UNN pacniaBfieHUN, KaTUOHbI U aHWOHbI);

XapakTtepr3oBaTb BellecTBa N0 COCTaBy, CTPOEHMIO W CBOICTBaM, ycTaHaBnuBaTb Mpu-
UYMHHO-C/IEACTBEHHbIE CBA3N MEeXAY AaHHbIMU XapakTepucTUKaMu BELLECTBA,;

cobnigatb npasuia 6e3onacHoi paboTbl NPM NPOBEAEHMM OMbITOB, MO/b30BATbLCA Na-
6opaTtopHbiM 060pyAOBaHMEM 1 NOCYAOIA.

MeTanpeamMe THbl€:

no3HaBaTesibHble: co3AaBaTb (COBMECTHO C yYUTesIeEM) a/ifOPUTM AEATE/ILHOCTM Npu pe-
LeHNM npob6aemM NOMCKOBOrO xapakTepa; yMeTb OpraHvM3oBbiBaTb MCCefoBaHue C Le-
Nbl0 NPOBEPKM TMNOTE3; YMETb AeNnaTb YMO3akK/HUYEHNST U BbIBOAbI;

PerynsiTuBHble: KOHTPONIMPOBATb W OLEHMBATbL Pe3y/bTaTbl AesiTENIbHOCTU, BHOCUTb KOp-
PEKTUBbI B UX BbINOJIHEHWE;

KOMMYHMWKATMBHbIE: NOJIHO U TOYHO BblpaXkaTb CBOW MbIC/IM, apryMeHTUPOBaTb COOGCTBEH-
HYl0 TOYKY 3peHWsi, BCTynaTb M MOAAEepXuBaTb Auanor; ahgekTnBHO pabotaTb B nape
WK rpynne nNpu pelleHnn yyebHbIX 3agay

JINYHOC T HbIE:

pa3BuBaTb MpPaKkTUYECKME YMEHUS, CBA3AHHbIE C M3YYEHWEM OCHOBHbIX MOJIOXEHUI Teo-
prn 3N1EKTPONIUTUYECKON Anccounaunu;

NPosiIBNATbL NO3HaBaTe/bHbIA MHTEpPEeC, HanpaB/IeHHbI Ha M3y4YeHMEe OCHOBHbIX MOJI0OXe-
HUA TEOPUWN 3NEKTPONTIUTUYECKON Anccoumauni.

O6opygoBaHue, NnporpaMmHoe obecrneyeHne M pacxogHble MaTepuarbl

KomnbloTep, nporpammHoe ob6ecneveHue Releon Lite, uncpoBoii gatunk 3n1eKTponpoBoOA-
HOCTW, CTakaHbl Ha 50 MA; CTEKNSAHHAsA nasiouyka; MpoMbiBasika; wWwnatenb — 2 Wr., ANCTUANK-
poBaHHasa Boga; no 20 M1 3TMI0BOro cnupTa; 5%-HOro pacTeopa caxaposbl; pacTBopa cnupTta

(1:1);

5%-Horo pacteopa xnopuga Hatpusa; 5%-Horo pacTtesopa x/saoposogopona; 5%-Horo

pacTBopa ruapokcmaa HaTpusi, noBapeHHasn conb (TBEpaasi), caxap (TBEpAbIii)
Xop[ ypoka

OTan ypoka 1. OpraHu3saunoHHbI

Mpepnonaraemasa NPoAO/HKUTENBHOCTL: 1—2 MUH.

Meparornyeckas AeATeNbHOCTb yuuTens:

nposepsieT rOTOBHOCTb K YPOKY, OpraHu3yeTt paboTy k/acca Ha ypoke, co34aéT NoJIoXUTE b-
HbIi 3MOLMOHA/IbHbIA HACTPOW y 0byuyatounxcs.

YyebHas fesaTeNbHOCTb 06yyaloLwmxcs:

3MOLMOHA/IbHO HacTpamBalTCA Ha NPeAcToALLY0 yY4eOHY0 AeATeIbHOCTb

OTan ypoka 2. AkTyanusaunsa n obobuieHme sHaHuli

Mpepgnonaraemas NPoOAO/IKUTENLHOCTL: 10 MUH.

Meparornyeckas AeATeNbHOCTb yuuTens:

npoBoAuT (OpOHTasbHYIO Becedy; akTyanusnpyeT MMerwmecs 3HaHusA, nomoraet o6obuie-
HWIO 3HaHWI O pacTBopax;

CO3[aéT An1a 00yvarWwmnxca NpobaeMHy0 cuTyalmio; NobyxaaeT K BbicKa3biBaHUIO Npeaso-
XEeHWA 0 cnocobe n cpeacTBax AOCTMXKEHUSA NOCTAB/IEHHOW LENN.

PaboTa ¢ TepMuHaAMM U NOHATUAMMU.

MoBTOPUTL M 0606WNTL 3HAHMA YydallMXCA O pacTBopax, pacTBOpPSEeMOM BeLlecTBe W pac-
TBOpUTENE; O TUMAaxX KPUCTaN/INYECKNX PELLIETOK — MOMEKYNSAPHOW, NOHHOM; BMAAX XUMUYe-
CKOW CBA3M — WMOHHOW, KOBaJ/IEHTHON NONSAPHONM, KOBA/IEHTHOW HENONSPHONA
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OnucaHne Npo6eMHON cMTyauun.

O6Lwen3BecTHO, YTO pacTBOpbI BELLECTB B BOAE MMEKT 60siee BbICOKY0 TeMnepaTtypy Kune-
HVUA 1 Gosiee HU3KYH TemnepaTypy 3aMep3aHusl No CPaBHEHMWIKO C YACTOM BoAoW. N3BECTHO,
4yTO Temnepartypa 3amep3aHus pacTsopa 3aBWCUT OT KOHLEeHTpauuum pacTBOPEHHOrO Belle-
cTBa. Ecnv B 1 Kr BOAbl pacTBOpUTbL 1 MOJb BellecTBa, HanpumMep rKo3bl, TO TeMnepaTypa
3amMep3aHus 3TOro pacteopa MoHM3mTcs Ha 1,86. To ectb pacTtBop OyaeT 3amep3aTb Npu
—1,86. MoHMXeHNe TemnepaTypbl Ha Takylo Xe Be/IM4MHY MOXHO Habnwogatb npu pacTBo-
peHun 1 monb ravuepuHa, 1 mMosb 3TUN0BOro cnupTa B 1 Kr BoAbI

OpHako ecnv B 1 kr (nuTpe) Bogbl pacTBopute 1 MO/b X/0puga HaTpus, TO TemnepaTypa 3a-
Mep3aHns pacTBopa cTaHeT Huxe —1,86. A TemnepaTypa 3aMep3aHus pacTBopa, cocTose-
ro us 1kr Bogbl 1 1 Mosib xniopuga 6apus, ewe HUxXe Temnepatypbl 3aMep3aHnsa pacTeopa
xnopunga Hatpusa Kak 06bACHUTL 3TU ABNEHUNA?

YyebHas gesaTenbHOCTb 0byvaloLmxcs:

OTBeyvaloT Ha BOMPOCHI, BbICKA3bIBAKOT CBOW MPeAnoNoXeHus, npeanaranT U cornacoBbiBa-
0T C yumTenem Temy U Lefb ypoka; 06CyXaalT cnocobbl 1 cpeacTBa LOCTUXEHUNA Lenn
Mpeanonaraemoe o6bAcCHeHWe NPOBGAEMHON cUTYyaumm.

Ecnn pacTtBop 3amep3aeT npu 60see HU3KOW TemnepaType, TO KOHUEeHTpaumsa BelecTsa no-
BbllWaeTcs. lMoBbIleHne KOHLEeHTpauuy BellecTBa NPOUCXOANT 3a CHET 06pa3oBaHUSA HOBbIX
yacTuy, — MOHOB. MNpKu 3TOM KOHLLEeHTpaumnsa YacTuy, B pacTBope nosbllaeTcs. [pyrve Belle-
CTBa He pacnajalwTcs Ha MOHbl, KOHUEHTpaLus BelecTBa OCTaeTcs NOCTOSIHHOW, NO3TOMy
Temneparypa 3amep3aHus 3TUX pacTBOpPOB OyAeT ofguMHaKoBa.

Cnocob peLueHus.

NoHbl —3apshkeHHble YacTuubl. PacTBop, cogepXalinini noHel, 6yaet NpoBOANTL 3/1EKTpUYe-
CKMiA TOK PacTBopbl, cogepxaline Monekysbl, He 31eKTPONPOBOAHbI

O1an ypoka 3. lMpuMeHeHMe 3HaHWUI B HOBOW cuUTyaLuu

Mpepnonaraemas NPoOAO/IKUTENLHOCTL: 17 MUH.

Meparornueckas AeATENbHOCTb YUNTENA:

1 Yuutenb 3HaKOMUT YYEHUKOB C METOAUKOW MpOBeAeHus uccrefoBaHus, faéT 3afjaHue,
pasgaér obopypoBaHMe M MHCTPYKUMIO No paboTe, obpawaeT BHAMAHME Ha OCOOEHHOCTU
paboThbl C 4ATYMKOM 3/1€KTPONPOBOAHOCTHU

2 lMocne npoBefeHNs1 aKCNepPUMEHTaNbHOW YacTh 06CyXAalTcsa BOMPOCHI O TUMax Kpuctan-
NnyeckKnx peléTok 1 Buaax cBA3U B 3N1EKTPONUTAX U HESNEKTPOMUTAX.

3. OpraHunsyeTt obcyx/eHne Bonpoca, NoyemMy BeLLecTBa C MOHHLIM TUMNOM CBA3N (a Takxke
KOBa/IEHTHbIM NOJISIPHLIM) MPOBOAAT 3NEKTPUUECKUA TOK.

4, O6bACHSAeT npouecc obpasoBaHMA MOHOB NpW pacTeBope. [aéT onpegeneHns TePMUHOB
«KaTUOH» M «aHWoH». ObpallaeT BHMMaHne Ha obpa3oBaHMe MOHOB NpU pacnnasfieHnun Be-
LWEeCTB C NOHHbIM TUMOM CBSA3MW.

5. 3apaéTt Bonpocsl:

Kakue noHbl 06pa3yoTcs nNpu pacTBOpeHUU xsiopuaa Hatpusa u xnopuaa 6apus B pactsope?
CKO/IbKO MOJIb KATUOHOB HATpUs W aHWOHOB xJiopa obpasyeTcsA Mpu pacTBOPeEHUW B BofAe
1 monb xnopuga HaTpua?

Bo3Bpaluaetcs K onucaHuio Npo6/eMHON cuTyalmn, NPOCUT 06 BACHUTL ABEHNS .

6. MpepgnaraeT BbINO/HUTL 3a4aHuA.

YyebHada aeaTenibHOCTb 06yYaroLwmnxcs:

1 YuyeHWKM BbIMOMHAT 3KCNepuUMeHTasibHyl0 paboTy; 3aHOCAT pesynbTaTbl U3MEpPEeHWd B
TabmLbl
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2 OnpepensitoT TUMN KPUCTaNINIMYECKUX PELIETOK U BUA XMMUYECKOW CBSI3M B 3/IEKTPOSIMTAX U
HeaneKkTponmTax

3 B xoge o6cyxaeHna Bomnpoca NPMXoAsiT K BbIBOAY, YTO 3/1IEKTPO/IMTbI NPOBOAST 3/1€KTPU-
YECKUIA TOK 3a CUYET 3apsKEHHbIX YacTUL, — MOHOB.

4. N306paxaloT B TETPaAsX CXeMy 06pa3oBaHMs MOHOB, 3aNUCbIBAOT ONpPeAEeHNs .

5. OTBeYalT Ha BONPOChl yunTesniss. O6BACHAT NPOGAEMHYIO CUTYaLNIO.

6 . BbINOMHSIOT 3aaHna yunTens

JT1an ypoka 4. KOHTpO/lb YCBOEHUSA, 06CYXAEHMNE AONYL, EHHbIX
oOwWn6OK N UX KOppekuuns

Mpepgnonaraemas NPoOAO/IKUTENLHOCTL: 10 MUH.

Meparornyeckas AeAaTesibHOCTb yumuTens:

opraHusyeTt o6CcyXaeHne pesynbTatoB UCCefoBaHns, HaBOAALWMMM BonpocaMn rnomoraet
BbISIBUTb NPUUYUHHO-CNEACTBEHHbIE CBA3M MEXAY XapakTepoM XUMWYECKON CBA3M B Belle-
CTBE M NPUHAANEXHOCTW BeLlecTBa K 3/IEKTPOSINTaM WM HE3IEKTPOINTaM.

YyebHaa feAaTenibHOCTb 0b6yvatoLwmxcs:

AenatoT BbIBOAblI M 0POpMAAIT NnabopartopHoe nccnegoBaHne B TeTpagax

OTan ypoka 5. MHGopmauma o goMmalwHem 3agaHum n pednekcus

Mpepgnonaraemas NPoOAOXUTENbHOCTb: 6 — 7 MUH.

Meparornyeckas AeATENbHOCTb YUYUTENA:

MHOpPMUPYET O AOMALLUHEM 3aJaHuK, 4aéT KOMMEHTapuii No ero BbIMOIHEHUIO;
npeanaraet aHkeTy pediiekcum K YPOKy M npegnaraeT paccuutarb «AHAMBUAYaNbHbIA WH-
[eKc KayecTBa ypoKa;

noABOAUT Ped/IEKCUBHYIO CTATUCTUKY YPOKa MO KOJIMYECTBY YUYEHUKOB, Y KOTOPbIX UHAEKC
KayecTBa Bbllle 3HaYeHus 5;

OeMOHCTpuUpyeT 3anucb Npobnemsl 1 Lenn ypoka, cnpawmsaeT: «Kak Bbl AymaeTte, pelleHa
nn npobnema, AOCTUTHYTa NN Uens?» Ecim npobriemMa He pelleHa W Uefb He AO0CTUTHYTa,
npegnaraet 06bACHEHWE U 3a0aéT B AOMNOJIHEHME K AOMAallHEMY 3a[aHuio noaymartb Hap,
npuynHammn 3Toro.

YuebHasa fesaTesibHOCTb 06y4aloLmnxcs:

3a4al0T YTOUHAOLLME BOMPOCH!I O BbINOSIHEHUN AOMALLHEro 3a4aHus;

paccunTbiBalOT MHAUBUAYASIbHbIA NHOEKC KayecTBa ypokKa,;

onpefenstoT cTeneHb COOTBETCTBMSA NOCTAB/IEHHON Lenn 1 pesynbTatoB AeATeNbHOCTU; cTe-
NneHb CBOEro MpoABUXEHUs K Lenw;

BbICKa3bIBAKT OLEHOYHbIE CYXAEHUS U COOTHOCAT pe3y/bTaTbl CBOEN AeATeNbHOCTU C Le-
Nbl0 ypoKa

MaTepuanbl 4ns NOLTOTOBKU K YPOKY

VHCTpYKUMs K nabopaTopHOMY UCCNeA0BaHN0 «DNEKTPOANTbI U HEINMEKTPOUTbI».

e 3anycTuTe Ha perucTpartope faHHbIX nporpammHoe obecnedeHne Releon Lite. Mogknto-
ynTe AaTunK 3/1EKTPONPOBOAHOCTM M3 KOMMeKTa UndpoBoit nabopatopum Releon k pe-
rMcTpaTopy AaHHbIX

* B cTakaH nomectuTe NMOBApeHHY COJb U ONYCTUTE B CTakaH AaTyuMK 3/1eKTPONPOBOLHO-
cT. NpoBOANT M COMb INEKTPUYECKNIA TOK?

e AHanorunyHole AeNCTBUSA NPOBEANTE C cCaxapo3o0ii
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e B ctakaH Haneiite 20 mn 5%-HOro pacrtBopa caxapo3bl OnycTuTe B HEro gaTuyuk 3/ek-
TPOMNPOBOAHOCTH, 3aKPENNEHHbIA B Nanke wratnea Habnwogante 3a UsMeHeHWeM 3Hauve-
HUS anekTponpoBoAHocTU Korga nokasaHus gaTuvka nepectaHyT U3MEHATbCS, 3anuwn-
Te ero 3HavyeHue B Tabnnuy

e O6paTunTe BHMMaHue! laTumk TwaTenbHO NPOMOITe BOAOIA

* 3aTem gaTumk onycTuTe B cneaylowmii pactsop AHanornyHole AelcTBUSA npogesnaite co
BCEMW pacTBopamu

nmomMoub YYUTEJHO

MaTepuasnbl 4719 KONMPOBAaHUS
Tabnuua pesy/bTatoB paboThl
Pe3ynbTaTtbl M3MeEPEHNIA

Ne HasBaHue BeLlecTBa, 3HaueHne 3/1eKTPonpo- SNEKTPOSUT NN
onbITa pacTeopa BOAHOCTU, MKCM/CM HE3NEKTPO/IUT

! MoBapeHHas cosb (TB.)
2 Caxaposa (18B.)

3 Caxaposa 5 %-Hblii
pacTBop

AHKeTa NS pacuyéta MHAMBUAYa/IbHOTO MHAEKCA KayecTBa ypoka npuBegeHa B onuca-
HUN ypoKa «/3yyeHne CTPOEHUs niiameHun»

TeopeTnyeckoe NosAcHeHue

Mpn pacTBOpPEHUN B BOAE MOHHbIX COEAWHEHW/ MONSPHbIE MOJEKY/bl BOAbl OKPYXawT
(«conbBaTUPYIOT») 3apsHKEeHHble WOHbI, NepeBoas Mx B pacTBop. MonekynsipHble coefuHeHus
COMbBATUPYIOTCA, HO He pacnajalTcs Ha UOHbI. B nepBoM criydyae pacTBOp NPOBOAUT 3/1IEKTPU-
Yyeckuii TOK, BO BTOPOM HeT

Onpenenntb NpYHaAANEXHOCTb BeLlecTBa UM pacTBopa BeLlecTBa K 3/IEKTPOSIMTaM MOXHO
npyY NOMOLLKX M3MEpPEeHUs 3MeKTPONPOBOAHOCTU . Ecim 3NekTponpoBOAHOCTL BesiMKa, TO uccne-
OyeMblii 00bEKT — 3/1EKTPONNT. ECAM 3HayeHne 3/1eKTPoNpoBOAHOCTU MeHblue 20 MKCM/cM,
TO 3TO HE3NIEKTPONT

MeToanuyeckme KOMMeEHTapuu

Uucno nccneayembix Ha YpOKe BELLEeCTB M PaCTBOPOB MOXHO YMEHbLUUTb. MOXHO nccneno-
BaTb Kak MUHUMYM HE3/IEKTPOSIAT, Er0 PacTBOpP, PacTBOP COJMW, KUC/OTbl U LLEN0YN, a Takke
TBEpAble BellecTBa. lNpyM HEBO3MOXHOCTU OpraHM3oBaTb WUCC/ef0BaHWE BELLECTB OAHOBpeE-
MEHHO BCEMM YYeHMKaMu MOXHO pacnpegenvTtb paboTy no rpynnam Toraa noslydeHHble pe-
3y/bTaThbl yyalMecs 3aHOCAT B Tabnuly, N306paxXEHHY Ha AOCKe

MOXHO MCMNO/b30BaTb TEXHOMOTNIO CMELIAHHOTO 00yyeHusi B knacce opraHu3ylTcsi He-
CKOMbKO pabounx 30H, B KOTOPbIX ByAyT pacnofiaratbCsi pasHble pacTBopbl U BelecTsa. [pyn-
Mbl yYalMXcs NOoOYepPEAHO BbIMOJHAT UCCNeA0BaHMs B OA4HON 30He, 3aTeM NepexoanT BO BTO-
Pyl 30HY U T 4

3apgaHna K ypoky

1 3apaHuve Ha pa3BuTUMe PYHKLMOHANLHOW FPaMOTHOCTM

Bbl yacTo 3aMeyvasiv, 4TO BO Bpems ronoséna TpoTyapbl Y A4OPOrK NochkinakT aHTUroNoNén-
HbIM peareHToM. B kayecTBe peareHTa UCMO/b3YIOT NOBAPEHHYIO COJIb UM XJTOPUCTLIN KasibLunii
(CaCl2). Kakoih peareHT bygeT 6onee 3dppeKTMBHbIM A1 YHUUTOXEHUSA /ibAa, ecnn 6bI10 Mno-
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TpayeHOo OfMHAKOBOE KO/IMYECTBO BeLLecTBa MOBAPEHHOW COMU U XNOPUCTOro Kanbuus (CTou-
MOCTb peareHToB He yunTbiBaeTcA)? OTBET NoACHUTE.

PelleHue:

MNpu nonagaHnu Ha Nén BeLlecTBO NOCTENEHHO pacTBopseTca. [Npu pacTBOpeHUU B BoAe
1 monb xnopuga Hatpusa gaét no 1 monb noHoB Hatpusa (Na+) n xnopa (Cl). Mpu pacTBOpeHun
1 monb CaClh o6pasyetcss 1 MoNb MOHOB KasibUMsa U 2 MOMb MOHOB XJjopa. PactBop xnopuga
Kanbuusi 6yaeT 3amep3aTb Npu 6osiee HU3KOW TemnepaType (Mpu yCNOBUM OAMHAKOBOW KOH-
LeHTpauum Monb/Kr BoAbl) NO CPaBHEHUKD C pacTBOPOM Xopuaa Hatpusa. A 3HauuT, 1 adek-
TMBHOCTb €ro 6yAeT Bbille.

2 3apaHue anig noaroTosku K T'MA, BIP

1 K Xopolo pacTBOPUMbIM 3/1EKTPOSINTAM OTHOCUTCA:

1) rmgpokcung 6apus;

2) hocdpat marHums;

3) cynbdoug megn(A);

4) kapboHaT Kanbuus

OtgeTt: 1

2 JneKkTpUYeckuii TOK NpoBOAMT pacTBop:

1) 3TWNOBOrO CNMPTa;

2) NUepuHa;

3) r/0KO3bI;

4) rmapokcmpa Kanbuus

OrtBeT: 4

3 YcTaHOBUTE COOTBETCTBUE MeX[y BeLlecTBOM ¥ 06pa3oBaBLUMMUCA MOHAMU (C YYETOM
KoathhnumeHToB)

SNIEKTPONNT NOHBbI

A) H2SO4 1) Nat+ + SO2

B) Na: SO4 2) Na+ + OH-

B) NaOH 3) 2Na+ + SO2
4) 2H+ + SO4-
5) H+ + SO4-

A B B
OTBeT: 4, 3, 2

TeMbl NPOEKTHLIX U UccnenoBaTebCKux paboT

1 TvapaTtHaa Teopusa pactsopos [. . MeHaeneeBa.

2. CTaHOB/MIEHNE OCHOBHbIX MOMTOXEHWIA TEOPUN 3NEKTPONUTMYECKoin auccoumauum C. Ap-
peHuyca n B OcTtBasibga

3. OnpepeneHue 3/1eKTPONPOBOAHOCTM PacTBOPOB BELLECTB B HEBOAHON cpefe.

4. OnpejeneHne MOJISAPHON MaccChl HE3NEKTPONTA KPUOCKOMUYECKUM METOAO0M.

5. BbiIBIeHNE 3aBUCUMOCTY 3/IEKTPOMNPOBOAHOCTM OT KOHLEHTpaLuii MOHOB B pacTBope.

Ypok 4. «[anoreHbi»

TeMa akTyasibHa A/191 yyalluxcs, Tak Kak uMeeT 60/blloe 3HaYeHne ANS XU3HeaesTeNbHO-
CTV 4yenoBeka. MpyMeHeHNe raslioreHoB U NX coeHeHW A OrPOMHO. 3HaHWe CBOWCTB 3TUX Be-
LLECTB U UX coeAnHEHNT obecneunT 6e3onacHoe obpalleHne ¢ HAMKU, paclunpuUT Kpyrosop o6-
yyaeMmblIx
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Tun ypoka: 0606wWweHne n cuctemaTusaums 3HaHuiA ¢ NPUMEHEHNEM AEMOHCTPALUOHHOIO

aKcnepuMeHTa

Llenb ypoka: co3gatb ycroBus ans 0606LeHnsa 3HaHni 0 PrU3nYeckmx n XMMn4ecKnx cBoii-

CTBax rasloreHoB, UX MPUMEHEHUN U 3HAYEHUU B XWU3HU 4venoBeka; popMmpoBaHMs MNo3HaBa-
TeNbHbIX YHUBEPCA/IbHbIX YYEOHbIX AeACTBUIA, YMEHNS UeneHanpaB/ieHHO Habnwgartbk 3a XUMu-
yeckumMu npoueccamu

MpoAoMKNTENBHOCTL YPOKA: OAMH akafeMnvyecknii vac

MnaHnpyemble pesynbTaTbl:

MpegveTHbIE:

* XapakTepusoBaTb (PM3MYECKME U XUMWUYECKNe CBOMCTBA HEMETA/I/IOB Ha nNpumepe rano-
reHOB;

* MPUMEHATb OA4WH U3 OCHOBHbLIX METOA0B NO3HAHUA: HabnwaeHNE;

* OnucbiBaTb CBOICTBA ra/ioOfEHOB B Pa3/INYHbIX arperatHbiX COCTOSAHUAX, BbIAENss WX CY-
LLleCTBEHHbIE MPU3HAaKK

MeTanpegmMmeTHbIe:

* ro3HaBaTte/ibHble: NPOBOAUTL HAGNIOAEHUSA M OMUCbIBATbL MPU3HAKNW WU YCNOBUA TeyeHUus
XUMUYECKNX peakuuii, AenaTb BbiBOAbI Ha OCHOBE aHanuM3a HabogeHuid 3a akcnepu-
MEHTOM, MoJlyyaTb XUMUYECKYHD MHpopMaLnio U3 pas/inyHbIX UCTOYHUKOB;

* perynAaTuBHbIE: MPOrHO3MpOBaTh pe3y/bTaT YCBOEHUA y4ebHOro marepuana, OueHMBaTb
KauecTBO U YPOBEHb YCBOEHUS Y4ebHOro marepuana;

* KOMMYHUKATMBHbIE: MOIHO U TOYHO BblpaXaTb CBOW MbIC/IN, apryMeHTUPOBaTb COOCTBEH-
HYI0 TOYKY 3peHus, BCTynatb W noghepxuBaTtb auanor; aekTMBHO paboTartb B nape
nnu rpynne npu peleHnn yyebHbix 3aga4

JINYHOCTHbIE:

* OLeHMBaTb YPOBEHb YCBOEHUA y4ebHOro martepuasna, UCXoAs U3 COLNasbHbIX U IMYHOCT-
HbIX LEHHOCTEMN;

* MNpOABAATbL NO3HABATE/IbHbIA MHTEPEC, HanpaB/IeHHbI Ha U3yyeHme y4eBGHOro matepuana.

O6opyaoBaHue, nporpaMmHoe obecrneyeHue U pacxofHble matepuansl

AMXP; cnupToBKa Wn afekTpuyeckas NAnTKa; WTaTUB; BOPOHKA; CoNsHas kucnota (KoHu,. );

aunxpomart kanua wau gpyrue okucnutenn (MnO2, KMnO4); pactBop 6pomunga kannsa 2%-Hblii;
pacTBop vnoanga Kanvs : %-HbliA; pacTBOpP /akmyca WauM ApPyroro kpacutens (pykcuHa); pac-
TBOp xnopuga xenesa (Il) cBeXeNnpUroTOBIEHHbIN; KpaxMasibHbIii KNecTep; akTUBUPOBAHHbIiA
yronb; 5%-HbIi pacTBop cynbuTa HaTpus; MOo4 Kpuctanamyeckuii, 6pom B amnyne, 6pomHas
BOAA, rekcaH; cnupT 3TWOBbLIA; NPOGKM AN NPO6GMPOK; NPOBMPKN; MUHEpasbl, cogepxaline
rasioreHbl (pNroopuT, KAMEHHasi CoJib, CUNbBUHAT).

Xop[ ypoka

OTan ypoka 1. OpraHn3aunOoHHbI A

MpepgnonaraemMasa NPoAO/HKUTENIBHOCTL: 1—2 MUH.

Meparornyeckasa AeAaTesibHOCTb yuuTens:

npoBepsieT rOTOBHOCTb K YPOKY, opraHusyeT paboTy kfacca Ha ypoke, co3gaéTt NonoXnTesb-
HbIi 3MOLMOHAa/bHbIA HACTPOW y 06y4valoLmxcs.

YyebHada aeAaTenibHOCTb 06yYalLwmnxcs:

9MOLMOHA/IbHO HacTpauBatTCa Ha NPeACTOALLYI0 YY4eOHY0 AeAaTeNbHOCTb

OTan ypoka 2. AKTyanusaunsa n ob6obuieHne 3HaHUi

MpeanonaraeMas NPOAO/IKUTENIbHOCTb: 6 MUH.
Meparormyeckas AeATE/ILHOCTb YUnTENS:
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npoBoauT (bpoHTasbHYlO 6eceny; akTyanusnpyeT MMerLwmecs 3HaHUs, nomoraet obobuie-
HUIO 3HAHWIA;

CO3[aET A/1A obyyarLWwmxcsa Npob/eMHYI0 cuTyaLmio; NobyXaaeT K BbiCKa3blBaHUIO Npeaso-
XEeHWiA 0 cnocobe n cpeacTBax AOCTMXKEHUSA NOCTAB/IEHHOW LENN.

PaboTa c TepMuHaAMM U NOHATUAMMU.

MoBTOPUTL U 0606WMNTL 3HAHUA y4daliMxcsd 06 0COBEHHOCTAX CTPOEHUA HeMeTanoB, pas-
HOOGpa3HbIX arperatHbiX COCTOSHUSAX BELLEeCTB, MHOroo6pasvy LBETOBbIX OTTEHKOB Be-
LLEeCTB, UX XMMUYECKON aKTUBHOCTM

MocTaHoBKa Npo61eMHOro Bonpoca:

Korga roBopaT 06 akTMBHOCTM METa/I/IOB, TO 06paLlalnTCs K psgy HanpsbkeHuii MeTasioB
OH nokasblBaeT, Kakoil MeTann 60/iee akTMBEH U MOXET BbITECHUTb MEHEEe akTUBHbIA MeTas
13 pacTeopa ero cosim. MOXHO N1 NPUMEHUTb OAaHHbIA NOAX0A NPU XapakTepucTuke ranore-
HOB? Kak npakTnyeckm aTo OCyL,ecTBUTL?

YyebHas fesaTeNbHOCTb 06yyaloLmxcs:

OTBeYaloT Ha BOMPOChI, BbICKA3bIBAKOT CBOW NPeAnosioXeHNs, npeanaratloT U cornacoBbiBaloT
C yuntenem TeMy 1 LUefb ypoka; 06cyxaatT cnocobbl 1 cpefcTBa AOCTUXKEHUS Len.
Mpegnonaraemblin 0TBET Ha BOMpPOC.

Bo3MOXHO, ecnv ncnonb30BaTb pacTBOpbl cosneld, 06pa3oBaHHbIX rasioreHamu

Cnocob pelueHus.

MpoBECTM XUMMWYECKUI IKCMEPUMEHT U IKCMEPUMEHTASIbHO A0Ka3aTb BO3MOXHOCTb BbITEC-
HEHMS MeHee aKTUBHbIX rasioreHoB 60s1ee akTUBHbIMU

OTan ypoka 3. lpuMmeHeHne 3HAHWNIA B HOBOI cuUTyaLuu

Mpepnonaraemas NPoLO/HKUTESNIBHOCTL: 25 MUH.

Meparornyeckas AeATeNbHOCTb yuuTens:

1 Yuntenb BedET hpoHTasbHY0 6ecefy, B KOTOPOI 06CYXAalTCA OCHOBHblE BOMPOCHI: NOJIO-
XXeHue ranoreHoB B [leprognyeckoii cuctemMe; M3MeHeHne pajuycoB aTOMOB rajloreHoB, U3me-
HEeHMe WX HeMeTaslsIMYeCKUX CBOICTB; CPaBHUTE/IbHAA 3M1eKTPOOTPULLaTe IbHOCTL a/1I0reHoB,
OKMCNUTE bHbIE CBOWCTBA, TUM KPUCTa/I/INYECKON peLLéTKM, arperaTtHoe COCTOSAHWUE rasloreHoB.
2. MpoBoanT geMoHCTpaumio mM3nyecknx cBocTB: 6poma 1 noga. HarpeesaHune kpuctannu-
Ka nog B Npobupke. 3HAKOMCTBO 0by4YaeMbIX C iBieHMeM cybnumauun. PacTBOpMMOCTb MO-
Ja B Bofe u cnupTte. leMoHcTpaLms 6pOMHON BOAbI.

3. MNpepnaraet pewnTb 3KCNepUMeEHTasIbHYIO 3ajavy: pa3baBsieHHble pacTBOpbl noga u 6po-
Ma OYeHb CXOXW. Kak MOXHO pas3nuuntb 3TW pacTBoOpbI?

OTmeyaeT NpaBUNbLHOCTL OMNpeAeneHus noga ¢ NOMOLLbI Kpaxmasia M ykasblBaeT Ha HOBbIi
Cnoco6, OCHOBaHHbLIN Ha pa3HO pPacTBOPMMOCTU rasioreHOB B BOAE M HEMONSAPHbLIX PacTBO-
putensx.

[emoHcTpupyeT pacTBOpPMMOCTL 6poMa U nofa B rekcaHe B npobupku ¢ 6pomHoOl 1 hoa-
HOW BOAOI HanmBaeT No 1 mn rekcaHa. 3akpbiBaeT NPO6MPKN NPo6KOI 1 BCTpsixmBaeT. Pac-
TBOp O6poMa B rekcaHe okpalinmBaeTcs B XETO-KOPUYHEBLIN LBeT, noga — B (OMOETOBbIN
LBeT YUYEHUKM A0/DKHbI caenaTb BbiBOAbI

4. MpepgnaraeT obyyaeMbIM AaTb XapakTepPUCTMKY XMMMUUYECKMX CBONCTB Bpoma 1 noga: c Ka-
KAMW Knaccamun BeLLecTB OHWM pearupyiloT, U4To obpasyeTca B pesysbTarte npoTekaHus peak-
unin. MNpoBepsieT NPaBU/IbHOCTb HANUCAHUSA YpaBHEHWIA peakuyii.

5. Bo3BpauwjaeTtcsa Kk npob6anemHomy Bonpocy. OTMeyaeT, 4To XMMUYECKME CBOWCTBaA ranore-
HOB 3HAUYUTENbLHO WKpe. B aToM MOXHO ybeauTbes, npogenas psag onbiToB. O6paliaet BHU-
MaH/Me Ha 0COB6EeHHOCTb NPOBEAEHWS IKCMEePUMEHTa: BCe OnbIThl OyAyT MPOBOAUTLCHA B 0f4-
HOM Mpubope, KOTOPbIA HasbiBaeTca «Annapat A/ NPOBeAEHNA XUMUUYECKUX peakumniix».

B cogepxaHue 55



TOUKA \g!_ POCTA XUMUS

OnucbiBaeT KOHCTPyKLMio npubopa OTMevaeT, UTO 1M3-3a BbICOKON aKTMBHOCTW X/l0pa peak-
UMM NPOTEKaKT O4YeHb GbICTPO, MO3ITOMY HEOOGXOAUMO BHUMATESIbLHO CMeAuTb 3a NpoTekaro-
WyMy npoueccamm [emMoHCTPUPYEeT OMbIT COrTacHO UHCTPYKLUK

6 . [pocuT 3aHecTn pesynbTaTbl 3KCNepuMeHTa B Tabnuuy. NpoBepsieT NpaBUNbLHOCTbL Hanu-
CaHusl HabGMIAEHNIA N ypaBHEHWIA peakuuit

7 Mpepnaraet yyawmnmcs Bbinucatb 13 yyebHMKa 061acTu NpUMEHEHUs rasioreHoB 1 UX Co-
efIMHeHW (MpY HaNUYUN BpeMEHN)

YyebHada aeaTenibHOCTb 06yYaroLWmnxcs:

1 OTtBevalT Ha BOMPOCHI yunTess, npy Heob6Xo4MMOCTM KOPPEKTUPYHOT OTBETHI Of4HOKNACC-
HUKOB

2. HabnwopaloT 3a AeMoHcTpaunein onbita, B pabounx TeTpaasx AenakwT KpaTkme 3anuciu.

3. lMpuHMMalOT yyacTne B 0OCYXAeHMM cnocoba pelleHUs 3IKCnepuMeHTaslbHOW 3ajauu,
npegnaratoT CBOM cnocobbl. HabnwaalT 3a AeMOHCTpauuein onbiTa, ybexaawTcsa B npa-
BWIbLHOM OT6Ope crnocoba pelleHus 3afadM C NPUMEHEeHUeM Kpaxmana 3anucbiBalT pe-
3yNbTaTbl 3KCNEpUMEHTa B TeTpaau.

4. 3anucbiBalOT ypaBHEHUS peakuuii rasioreHoB ¢ MeTasilaMm 1 HemeTannamu. OauH 13 06-
yyaeMblX 3a4nTbiBAET CBOI BapuaHT OTBeTa.

5 HabngaloT 3a NpoBeAeHNEM 3KCNepUMeHTa

6 . 3aHOCAT pe3ynbTaTbl HAbNIOAEHNA B TabnmLy.

7. 3anucbiBaloT B pabouylo TeTpadb COeAVHEHUA U UX NPUMEHEHMEe B pas/InyHbiX 061acTsx
[eAaTeNnbHOCTN YesioBeka

dT1an ypoka 4. KOHTPO/b YCBOEHUS, 06CYXAEeHMNE AONYLU,EHHbIX OWNBOK
M NX Koppekymns

MpeanonaraeMas NPOLAO/IKNTENIbHOCTb: 6 MVH.

Meparornyeckan AeaTe/IbHOCTb YYUTENs:

opraHusyeT 06CyX/[eHue pe3ynbTaToB ypoka, HaBOASLLMMM BOMpOcCamy NMOMOTraeT BbISBUTb
MPUYNHHO-CNIEACTBEHHBIE CBSA3WN MEX/AY CTPOEHUEM Fa/lOreHOB U UX XMMUYECKOW aKTUBHOCTbIO
YuebHan fenTesibHOCTb 06yyatoLmxcs:

[enatT BbiBOAbl O XMMUYECKOW aKTUBHOCTMW rasloreHoB

OTan ypoka 5. MHopmauma o goMmalwHem 3agaHum n pednekcus

Mpegnonaraemasi NPOAO/MKUTENIbHOCTL: 6 MUH.

Meparormyeckas AeATE/ILHOCTb YUUTENS:

MHC(OPMMPYET O AOMALLHEM 3a4aHuK, aET KOMMEHTAPMUIA N0 ero BbINOSIHEHUIO;

npeanaraeT aHKeTy peduaiekcun K YpoKy U npegnaraet paccuutatb «/HAMBMAYANbHbIA WH-
[leKC KauecTBa ypoka»;

noABOANT ped/IeKCUBHYH CTATUCTWKY YPOKa MO KOMIMYECTBY YUYEHUKOB, Y KOTOPbIX UHAEKC
KayecTBa Bbllle 3HAYEeHUs 5;

[EeMOHCTPUPYET 3anncb Npo6/1eMHOro BONpoca u Lenm ypoka, cnpawmvBaeT: «Kak Bbl fymae-
Te, PeleéH M nNpo6sieMHbIli BOMPOC, AOCTUTHYTA /N LeNb?»

YuebHasi AesTeNbHOCTb 06yYatoLNXCS:

3a/alT YTOYHSAOLWME BONPOCHI O BbIMNO/IHEHUM AOMALUHETO 3a4aHus;

paccunTbiBalOT «/HANBUAYANbHBI MHAEKC KauyecTBa ypoka»;

onpeaensitoT cTeneHb COOTBETCTBMSI MOCTAB/IEHHON LEn 1 pesynbTaToB AesTeNlbHOCTU; CTe-
NeHb CBOEro MPOABVMXEHUS K LEeNw;

BbICKA3bIBAIOT OLLEHOYHbIE CYXAEHUS 1 COOTHOCST pe3y/ibTaTbl CBOEI AeSiITENIbHOCTM C LE/bHO
ypoka
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MaTepuanbl AN8 NOATOTOBKNA K YPOKY

NHCTPYKUMSI K AEMOHCTPALNOHHOMY ONbITY «[asioreHbl»

» B Konby-peaktop nomewiatoT 6—7 r guxpomaTta Kanusi, B BOPOHKY NPUAMBAOT KOHLEH-
TPUPOBAHHYIO COMSIHYIO KACMOTY O6GLEMOM 10 M

 [lepBblii NOrNOTUTENbHBIA COCYZ 3amno/iHAKT PacTBOPOM KpacuTessi, Hanpumep nakmy-

coM

e Bo BTOpoit cocyg HanualoT 5%-Hblil pacTBOp 6pomuaa Kanus, B TpeTuini — 2%-Hbli
pacTBOp noaunaa kanus v Ao6aBNAlT Kanilo o4eHb pa3baBfeHHOro KpaxMasbHOro Kel-
cTepa

e B yeTBEpTbIi NMOrNOTUTENLHLIA cocyn pacTBOop xnopuga xenesa (Il), nonyyeHHbln pac-
TBOpPEHMEM NOpoLLKa Xese3a B 10 %-HOW CONAHOM KucnoTe

o [MATbIi 1 WeCTON cocydbl 3amnosIHAT COOTBETCTBEHHO 5%-HbIM pPacTBOPOM LLEMOYM K
aKTUBMPOBAHHbIM YINEM

* B konby npuanBaloT COMSHYIO KUCAOTY U HarpeBawT CMECb Ha 3/1eKTPUYECKOW NnTke
unu cnupTtoBke. O6GpalwanT BHUMaHWE Ha LBET BblAenstoLlerocs xaopa. NocteneHHo
Konb6a 3anonHAeTCcs X/I0POM U B MOMIOTUTENbHBLIX CKASTHKaxX NponcxoauT obecuBeynBa-
HMe pacTBopa KpacuTens, MNOsiBNeHWe XENTONM OKpacku B pacTBope 6Gpommpa Ka-
s — npoucxoauT BblgeneHve 6poma. PactBop moama kanus npuobpeTtaeT CUHIO0
OKpacky, a uyTb 3e/ieHOBaTblil pacTBOp xnopuaa xenesa (II) cTaHOBMTCS XENTbIM BCMef-
cTBme obpasoBaHusa xnopuga xenesa (lll). O6paTunTe BHMMaHue! MNocne HabnaeHus
uenecoobpasHO CpaBHUTb UCXOAHbIE PACTBOPbI pearnpyrowmnx BellecTB U pacTBOpbI,
noslyunBLUMECS B pesysbTarte peakuyunm. Ha ocHoBe HabG/ofeHWli i YYEeHUKU COCTaBASOT
YPaBHEHUST peakLunii

noMouwb YYHUTENIO

MaTepuanbl 419 KONMPOBaHUS
Tabnuua pesynbTatoB HabnaeHni
Pe3ynbTatbl HA61OAEHNI

PearuvpyoLpe Bellectsa

PactBop KBr Kl FeCl
nakmyca

LiBeT ncxofHoro pacreopa

LiBeT pactBopa nocne
B3aMMOAENCTBMS C X/TOPOM

YpaBHeHus peakuuii —

AHKeTa ans pacuéta «/HauBuayanbHOro MHAEKCa KadecTBa ypoka» npuBeAeHa B ONu-
caHum meTtogonorum nocobus

TeopeTuyeckoe NoOsiICHEHUe

[na nonyyeHusa xaopa M3 CONSHON KMCNOThI B 1abopaTopun UCMOb3YIOT pas/iuyHble OKUC-
NUTeNN — MNepmaHraHat Kanus, AMoKcug MapraHua, guxpomart kanvs. Peakumss mexgy cons-
HOI KUCNOTOI M nepMaHraHaToM Kanus uAET npu 0ObIYHOW Temnepartype, nNpu NErkoMm Harpe-
BaHWM C COJISIHOI KMCNOTOM B3aMMOAeincTByeT AnMOKcug mapraHua bBonee cunbHOro Harpesa-
HUS1 TPEBYeT peakuuss gumxpomMara kanusi ¢ COMSAHON Kucnotoil [locnegHas peakuunst ygobHa
TeM, 4To 6e3 HarpeBaHusl OHa He MAET 1 BblAeNneHne xaopa npekpauwiaetcas CKOpocTb NpoTeka-
HUSA peakuuini C NPMMEHEHWEM MEPBbIX ABYX OKUCAUTENel perynvpyetcs nogadei CONSAHOM
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T Kncnotol. [onyyeHne xsiopa NpoBOAAT B annapare 41 NpoBeLeHns XuMunye-
I cknx peakuunin (AMXP).
MpumeHeHne npubopa AMNXP no3sonseTt No3HaAKOMUTbL yyallnxcs ¢ husu-
YECKMMM 1 XMMUYECKUMW CBOMCTBaMM XJl0pa — LUBETOM, arperatHbiM COCTOSI-
HMem, cnocobHOCTbI0 ObecLBeunBaTb OpraHMYeckme KpacuTenu, BbITECHATb
MEHee aKTMBHbIE rafioreHbl U3 UX COJeid, OKUCNATb HEKOTOpbIE HeopraHuye-
CKne coefuHeHnsl fo 60/1ee BbICOKMX CTEMEHEN OKUCMEHUS. YpaBHEHUS Npo-
TeKkawwmx peakuuii:

K:CroO7 + 14HCI = 2KCI + 2CrCls + 3CIZT + 7TH20

2KBr + Clz = 2KCI + Bn

2Kl + Clz = 2KCI + I

2FeCl: + CI2 = 2FeCls

MeToanyeckme KOMMEHTapumn
PekomeHgyeTca OCTaBWUTb CKASHKM C pacTBOpaMmu slakmyca, 6poMua Ka-
nva, nognga kanuvs u xaopuga xenesa (ll) Ha geMOHCTpaLOHHOM cTofe Ans
CpaBHEeHUs1 ¢ pesy/ibTaTaMu OMbITOB.
M3-3a oTcyTtcTBUA xnopuga xenesa (Il) B WKONbHOM KabuHeTe ero MOXHO
Puc. 10. Anna- 3aMeHWTb CBEXENPUIoTOB/IEHHbLIM PacTBOPOM cyrbdata xenesa (Il). Ecnm kpu-
par Ans npoee-  crannoruapat cynbdata xenesa (II) cran XéntbiM, TO pacTBOpP MOAKUCASIOT
ACHWA XUMWHE-  cepHoii KMCNOTOI 1 NOMeLLaloT B PacTBOP KyCOYKM WM NOPOLLIOK BOCCTAHOB-
CKUX PEAKUM hapnoro xenesa. Yepes HEKOTOPOE BPEMsi PACTBOP M3MEHUT CBOKD OKPACKY.
Heb6o/bwoe KoNMyecTBO GPOMHOI BOAbl MOXHO MOAYYNTb, NpuaMBas K
pacTBopy 6GpomMuaa Kanus HeCcKONbKO Kanesb npenapata «benusHa», ¢ nocnegywowum noga-
KncrieHnem obpasoBaBLUEliCS CMECU CEPHOIR KNCMOTOM.

O6paTnTe BHMMaHMe! B NoOrnoTuTenbHblE CKASHKA HaMBAKOT Takoli 06bEM XWNAKOTo pea-
reHTa, 4Tobbl NepekpbiBasl HMWXHEE OTBEPCTME Ko/nayka Ha 3—4 MM. B npoTMBHOM cnyuae,
npyn oxnaxgaeHun npubopa 6yaeT NPoOMCXOAUTb 3acacbiBaHue xuakocTu. OHa 6yaeT nepenu-
BaTbCsl U3 OAHOWN MOrIOTUTENBLHOIM CKASIHKA B Apyryto . [Apyroin npuém npefoTBpalleHns 3aca-
CblBaHMA XUAKOCTM — BbIpaBHUBaAHME aTMOCKEPHOro AaBfiEeHWs U OAB/IEHUS BHYTPU cOCyaa.
[na 3TOro OTKpOWTE Ha HECKONbKO CEKyHA NPOOKYy BOPOHKM AN paboTbl C BpeAHbIMK Belle-
cTBaMM

3apgaHnga K ypoky

1 3apaHue Ha pa3BuTue (PYHKLUOHAIbHON rpaMoOTHOCTHU

C faBHUX BpeMEH Ansi oTbesiMBaHNs TKaHen MCNo/sib30Basiv NPOAYKT B3aUMOAENCTBUS X/10-
pa co WenoYybld — rMNoXAopuT HaTpus. Ha 4yém ocHOBaHO MPUMEHEHMEe 3TOro BellecTBa A/s
0T6€enMBaHMA? B Kako NOrNOTUTENbHOW CKASAHKE MOXET 06pa3oBaTbCs AaHHOEe BeLLeCTBO?
OT1BeT noAcHuTe

PelieHne:

MNOXI0pUT NPU HarpeBaHUM M Ha CBETY JIETKO pasfaraeTcs € BblAENIEHNEM Kucopoaa, Ko-
TOpbI/i 0T6esIMBaeT TkaHW. BellecTBo o6pa3yeTcsi B MOMNOTUTE/IbHOW CK/ISIHKE C pacTBOPOM ru-
ApoKcmaa HaTpus

2. 3agaHue ansa noaroTosku K TMA, BIP

3anuwnTe ypaBHEHNE peakuun B3ammogeicTBus okcuaa mapraHua (IV) ¢ consiHoli kucno-
TOW. YKaXXUTe OKUC/IUTEsb U BOCCTAHOBMTENL. PaccTaBbTe KO3(M(IUUUEHTbI B YypaBHEHUN peak-
UMM C MOMOLLbI0O MeToAa 3/IEKTPOHHOTO GanaHca.

PelieHne:
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DNEKTPOHHbI 6anaHc:

1 Mn+4+ 2e ™ Mns2

12CI-- 2e™ Ch

YpaBHeHne peakuyun ¢ KoadhdunymeHtamu:

MnO2 + 4HCI = MnCl: + CIZT + 2H20

MnO: unn mapraHey, B CTENEHN OKUCNeHUA (+4) ABNSETCA OKUCUTENEM, CONSHAA KucnoTa
(Cl) — BoccTaHoBUTENEM.

KOHTpONbHbLIE BOMPOCHI:

MOXHO /1M UCNOoNb30BaTb A/1S MOr/I0OWEHNS XNopa aKTUBNUPOBAaHHbIN Yronb?

Kakue onbITbl NOKa3biBAOT pa3/IMyHY0 aKTUBHOCTb rasioreHoB?

TeMbl NPOEKTHbIX U UccnenoBaTebCKUX paboT:

MpMeHeHne rasioreHoB U X CoOeANHEHU B MeANLINHE .

OnpepgeneHne cogepXaHus xsopa B X/IOPUpPOBaHHON BoAae

OnpegeneHne MaccoBOW A0MW X/10puaa HaTpusa B KONGACHbIX U3AeNunsx.

3arpsasHeHune xnopuaamy NouBbl B FOPOACKNX paoHax.

BnuvsHue x10pua-MOHOB Ha POCT M pasBUTUE pacTeHWIA.

Ypok 5. «CepoBogopos, cynbpusabl»

BaxHo

Mo copepxaHuio B 3eMHOM KOpe cepa OTHOCUTCH K pacnpoCTPaHEHHbIM XUMUYECKUM
anemMeHTaMm. Ha gonto atomoB cepbl npuxogutca okono 0,05% oT maccbl 3eMHOIN KOpbl.
Cepa BcTpeyaeTcs 1 B CBOGOAHOM COCTOSAHMM (CamMopogHasa cepa), U B BUAE pas/INyHbIX
coefuHEHW, rnaBHbIM 06pa3om, cynbnaos 1 cynbdaros. Cepa — 3NeMeHT, 6e3 KOTOo-
poro He MOXeT CyLLecTBOBaTb XMN3Hb, OHA BXOAUT B COCTaB OE/1IKOBbIX MakpOMOJIEKy.
BaxHeWwmMmn coegMHEHNSIMU CePbl, B KOTOPbIX OHA MPOSIBASIET OTpULATENIbHYHO CTe-
NeHb OKUCNEeHUs, ABNsTCA cepoBogopog H2S n cynbtmabsl. Ceposogopos — becugeT-
Hbli ra3 ¢ pe3kKuM, OYeHb HEMPUATHbLIM 3anaxoM TyX/bIX WL, TOYHee nNpoTyxwue siua
naxHyT cepoBogopogom. OpraH 060HAHUA YesnloBeka O4eHb YyBCTBUTE/IEH K 3anaxy ce-
posogopoda OuwyulaeTcs Bcero ogHa mMunavapgHas rpamma H:S, cogepxawiasica B
| N1 BO3ayXa.

CepoBogopoj BCTpeyaeTcsa B NpMpoAe B COCTaBe BYJ/IKAHWYECKUX Fa30B, COAEPXKMUTCA B
NPUPOAHOM ¥ NONYTHOM HepTAHOM rasax. MuHepanbHas BoAa M3 HEKOTOPbLIX UCTOYHU-
KOB COAEPXUT PacTBOPEHHbIN cepoBogopoA, Hanpumep B Maturopcke, Mauecte. Ce-
poBOAOpPOAHAA MUHeEpPasibHas BOAA LUMPOKO MCMNOJb3YETCA Be4ebHbIX Lensx Eé nbtot,
C Hell MPUHUMAIOT BaHHbI

BmecTe ¢ TeM cepoBOAOpPO4 O4YeHb A40BUT. Ecnm BAbIXxaTb CeEpoOBOAOPOA HAa NPOTAXe-
HUN HEKOTOPOro BPEMEHM AaXe B MUHMMasIbHbIX 06BbEMAax, TO BO3MOXHO NOMAYYUTb TS-
Xénoe otpasneHne. OH ob6pasyeTca NpuU rHUEHUU CEPOCOAEPXKALLUX OpraHNYecKux Be-
LWeCTB U3 pas/InyHbIX PacTUTEsIbHbIX U XMBOTHbIX OCTATKOB. DTUM 0O0bACHAETCHA Xapak-
TEPHbIA HENPUATHbLIA 3anax CTOYHbIX BOA, BbIrPeOHbIX M 1 CBa/IOK Mycopa.

Tun ypoka: KOMOGMHUPOBaHHbLIN (YPOK N3Yy4YeHNss HOBOTrO maTepuana)

Knacc: 9

Llenb ypoka: cosgaHune ycnosuin gns nsydeHus nabopaTtopHbIX CNOCOO0B NOyYeHUs cepo-
BoAoOpoAa, ero on3nyecknx u XMMmMYecknx CBOMCTB, KAYEeCTBEHHbIX peakumnii Ha cepoBOA0pOL,
1 cynbuapl, POPMUPOBAHNSA MO3HABATE/IbHbIX YHUBEPCAbHbIX AEACTBUIA.

Mpofo/MKUTENBHOCTL YPOKA: OAMH aKkafeMU4ecknii vyac
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MnaHnpyemble pesynbTarbl:

MpegveTHbIE:

* MPUMEHATb OCHOBHbIE METOAbl MO3HAaHUSA: HAbNAEeHNe, IKCNEPUMEHT;

e XapakTepusoBaTb (hU3NYECKME N XMMUYECKMe CBOICTBa CepoBOAopona, 3HaTb U OCy-
LLeCTB/ATL Ha NPakTUKe ero nosydeHne B 1abopaToOpHbIX YCIOBUSX;

* NPOBOAWTL OMbIThbI, MOATBEPXAAKOLLME XMMUYECKME CBOWCTBA CEPOBOAOPOAA,;

* MPOBOAWUTHL KAYECTBEHHblE peakunu Ha cepoBOAOPOA U cynbdunapl;

* XapakTepusoBaTb B3aMMOCBSI3b MeXAYy COCTaBOM, CTPOEHMEM M CBONCTBAMU BaXKHEMLINX
coefMHEeHUI cepbl, B KOTOPbIX OHa NPOSABASAET OTPULATESIbHYIO CTEMNEHb OKUC/IEHUS;

e cobniogatb npaBuna 6e3onacHoit paboTbl NPU MNPOBEAEHUMN OMbITOB C TOKCUYHLIM Fa3oM
cepoBOAOpoaOoM

MeTanpegmeTHble:

* ro3HaBaTe/lbHble: OPUEHTMPOBATLCA B TEKCTax, aHanm3nposartb, obpabatbiBaTb U UHTEpP-
npeTnpoBaTtb MHopMaLmMo, NCNO/b30BaTh €€ ANA peLleHns NocTaB/IeHHbIX y4ebHbIX 3a-
Aay;

* perynAaTuUBHbIE: KOHTPO/IMPOBATL M OLEeHUBaATb pesysbTarbl AeATeSIbHOCTU, BHOCUTb KOP-
pPeKTUBbLI B UX BbINOJSIHEHNE;

* KOMMYHUKaTMBHbIE: 3ah(PeKTUBHO paboTaTb B Nape npu peweHun yyebHoin 3agaun.

JINYHOCTHbIE:

* pasBMBaTb NpakTMYeCKMe HaBblK/ MO UCNOSb30BaHUKD Yy4e6HOro o6opyaoBaHus;

* MposAIBNATbL NO3HABAaTe/IbHbIA MHTEpEeC, HanpaB/ieHHbIi HA M3YyYEeHMEe XUMMUYECKUX coeu-
HEeHWIi cepbl N UX NPUMEHEHUE B XXW3HU YesI0BeKa.

O6opypoBaHue, nporpaMmmMmHoe obecrneyeHne U pacxodHble maTepuans

Annapart 418 nNpoBefeHna xuMmunyeckux peakuuin (AMXP), ycTaHOB/EHHbIW B WITATUBE; NpU-

60p AN NoMyvyeHust ra3oB wan annapaT Kunna, 3apsiKeHHbI LMHKOM W COMAHOWA KMUCNOTOA
(pasbaBneHa BOAOA B OOBLEMHOM OTHOLWIEHMM 132); CMUPTOBKA, AepXaTesnb Afs Npo6upok,
npo6upka c Npo6Koi, wnaresb, NOIOCKN hunbTpoBanbHon dymarn (0,5 X 6 CM), NPONMUTaHHbIE
pacTBOpPOM aueTaTa CBMHLLA M BbICYLLUEHHbIE; YHMBEPCA/IbHAsA MHAUKATOpHas 6ymara, MUHLET,
npombiBasika ¢ AUCTUNIMPOBAHHONM BOAON, akTUBUPOBAaHHLIA yronb; cynbdug xenesa (), ce-

pa,

congaHas kucnota (1:2), nogHasa soga (0,1%-Hbin pacTtBop L B pactBope Kl), KOHUEHTPMPO-

BaHHasl cepHasa kucnota (98%), pacTBop cepHoi kncnotbl (10%), pacTBop rmapokcuga HaTpus
(10 %), pacTBop nakmyca, Koniekumsa MnHepanos (cynbgugbl).

Xop[ ypoka

OTan ypoka 1. OpraHn3aunOHHbI

MpepgnonaraemMasa NPoAO/HKUTENIBHOCTL: 1—2 MUH.

Meparornyeckan feATeNbLHOCTb YUNTENSA:

nposepsieT rOTOBHOCTb K YPOKY, opraHu3yeT BHMMaHWE kiacca K paboTe Ha ypoke, co3faéT
NOMTOXNTENbHbIA 3MOLMOHA/bHbIA HACTPOR y 06yYatoLLnxcs

YyebHasa aeAaTenibHOCTb 06yYaloLWmnxcs:

9MOLMOHA/IbHO HacTpauBatoTCA Ha NPenCTOALLYI0 YY4eOHYI0 AeATeNbHOCTb

OTan ypoka 2. MoTuBauusa K yueOHON AeATeNbHOCTU, akTyanm3aunsa n o6obuieHne
UMeEK L NXCA 3HaAHNN

MNpeanonaraemada Npoao/HKUTENbHOCTL: 10 MUH

Meparornyeckas AeATeNbHOCTb YUNTENS:

npegnaraeT yyalwMmcsl NpPOC/yliaTb CEPUI0 CYXIAEHWIA M HA MX OCHOBE onpeaennTb Temy
ypoKa U uesnb ypoka. Ha nio6om atane BbiCKasbiBaHUSA CYXAEHUI MOXHO O3BYYUTb OTBET.
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0 Kakom anemeHTe MAET peyb?
1 HewmeTann, M3BECTHbIN eWE APEBHUM e€rmnTsaHam
2 [lpocToe BelecTBO, 06pa3oBaHHOE [aHHbIM 3/1IeMEHTOM, Urpasno 60MbLlY0 pofib B TEO-
peTnyeckux npeacTaBneHusax aNxXMMMKOB, Tak Kak cuMTanocb Hanbosiee CoBepLUEHHbIM Bbl-
pasutenemM O4HOrO M3 «OCHOBHbIX Hayas» NPUPOLbl — FOPHYECTH.
3. Haxogutcsa B lll nepnoge MNepnognyeckoin cMcTeMbl XMMUYECKUX anemeHToB A.U. Meh-
Jeneesa
4. B coegMHeHMAaX NPosBAAET cnefywume cTeneHn oKUCNeHua: -2, +4 N+ .
5. BcTpeyaetcs B npupoje v B BAZE NPOCTOr0 BeLecTsa, U B BUAE COeANHEHUA.
6 . OCHOBHbIM OOGBLEKTOM W3YYEHWUS HA YypoKe ABNSAETCA COefMHEeHMEe [aHHOro 3/1eMeHTa, O
koTopom nuwet A. C. MNyLWKNH:
Torga ycnbiwan g (0 AnBO!) 3anax CKBEpPHbIi,
Kak 6ygTo Tyx/noe pasbunioch siilo,
Nnb KapaHTUHHbLIA CTpax Kypua XXapoBHEN CepHOIA.
#, HoC cebe 3axaB, 0TBOPOTUN L.
[Mocne onpepneneHvs asnieMeHTa npegsaraeT YTOYHUTbL TEMY YPOKa, akueHTyasm3npys BHU-
MaHue obyvalLlmnxca Ha cCoOefUHEHNAX Cepbl, B KOTOPbIX OHA NPOSIBNSET CTeNneHb OoKucne-
HUs -2 3aremM npegjaraet oxapakrepu3oBaTb CEPOBOAOPOL MO MPEASIOKEHHOMY MnnaHy
(cm. maTepuwanbsl Ans1 KONMPOBAaHUA), NPOTHO3MPYs ero PU3nYeckne n XMMU4Yeckme CBOI-
cTBa
Mpepnaraet oAHOMY W3 YYEHUKOB 3auuTaTb XapakTepucTuky ceposogopoga Ans (PpoH-
TasnbHOro 06CyXAeHus B knacce.
YyebHada aeAaTenibHOCTb 0b6yvatoLmxcs:
BbICKa3blBalOT CBOW MPEeAnosIoXeHWs, COrnacoBbiBalOT C yyuTesieM TeMmy U LUesb Ypoka,
npegnaratoT cnocobbl 1 cpeacTsa AOCTMXKEHUS Uenu
B napax BbINO/HAOT 3a4aH1s N0 XapakTepucTuke CBOWCTB cepoBogopoa
Y4yacTByIOT BO (DPOHT&/IbHOM O6CYXAEHUM MO NnaHy «XapakTepuctuka ceposogopona»

OTan ypoka 3. lMpumeHeHne 3HaAHNIA B HOBOI cuUTyaLuu

lNMpepnonaraemas NPoOAO/IXKUTENLHOCTL: 17 MUH.

Meparornueckas AeATENbHOCTb YUYUTENA:

1 O6cyxpgaeT € ob6ydawlmmmca cnocobbl MONy4YeHWs cepoBogopoda B fabopaTtopuu.
Mpepnaraert BbicKasaTb CYXAEHUA O COAEPXaHUN XMMUYECKOro 3KCNepumMeHTa, HaleeHHo-
r0O Ha NPOBEPKY BbICKa3aHHbIX NPeAnosIOXEHWUR, Ha ulydyeHue U3NYECKMX U XUMUYECKUX
CBOWCTB cepoBogopoa KoppekTupyeTt nnaH skcnepvMMmeHTa

2. OemoHCTpupyeT nosnyyeHme ceposogopoga B AMXP, npegnaraet obyyarwmmcs oCMbiC-
NNTb pe3ynbTaTbl HA6AEeHUI, OTBETUB HA BOMPOCHI Y BbIMNOSIHWUB 3a/aHnsa K 4eMOHCTPaLOH-
HOMY OnbITY «[MonyyeHue cepoBofopofa U U3ydyeHue ero CBOWCTB» (CM. maTtepuasibl A/1a KO-
nuposaHusa) OpraHu3yeT 06CYX/AeHne OTBETOB Ha BOMPOCHI K AEMOHCTPALWOHHOMY OMbITY

3 MpepnaraeT oby4vawLWMMCa CNPOEKTUPOBATL XUMUYECKUIA IKCMEPUMEHT, HaUEe/IeHHbIN Ha
yCTaHOBJ/IeHVE (pakTa BO3MOXHOCTU NPSMOro CUHTE3a CepoBoopoa U3 NPOCTbIX BELLECTB.
OpraHusyeT ob6cyxaeHne 06 akcnepuMMeHTaNbHOM [0Ka3aTes/ibCTBe NOJSIyYeHUss UMEHHO ce-
posogopoda. MNMoasoanT 06y4valLWmMXCa K BbIBOAY O Ka4eCTBEHHOW peakumm Ha cepoBOfO-
poA

4. OpraHu3syeT BbIMO/HEHE OobyyalLwmmmuca nabopaTtopHoro onsita «CUHTE3 CepoBOAOPO-
Ja. KauecTBeHHble peakuuy Ha cepoBOAOpPOL U CyNnbuabl». 3HAKOMUT YYEHUKOB C MeToAu-
KO npoBefeHus onbiTa, pasfaét 3afaHns, KOMMEHTUPYET UHCTPYKLUMIO No paboTe (CM. ma-
Tepuasnbl A1 KONMPOBaHUSA).
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5. OpraHunsyeT caMOCTOATE/IbHYI0 paboTy 006y4alLWnXCcs ¢ KOSIeKUNEeRn MUHEpPanoB — Cy/lb-
hunaos, pacnpocTpaHéHHbIX B Npupoje. Bmecte ¢ yueHUKaMu yTOYHSAET Lenb paboTbl, BKIIO-
yalLein onucaHne aHaM3MpyemMbiX MAUHEPAsIOB, UX COCTaBa U NPUMEHEHUS.

YyebHada aeAaTenibHoCTb 06yYaloLwmnxcs:

1 B npouecce o6CyxaeHUs y3HaWT 0 cnocobax nosyvyeHuss ceposojopoja B nabopato-
pun  BbiCKa3blBaOT CYXAEHUA O BO3MOXHbIX (DU3NYECKUX U XMMMUYECKUX CBOMCTBAxX Cepo-
Bogopoaa. MNnaHupyoT 3KCNepUMEHT, HaueNeHHbI Ha NPOBEPKY BbiCKA3aHHbLIX CYXAEHWUA.
2. OTBevalT Ha BOMPOCHI U BbLINOJHAKT 3a4aHUA K AeMOHCTPaLMOHHOMY OnbITy «[lonydye-
HVe cepoBOAOpOAa WM U3yYeHWe ero CBOWCTB» (CM. MaTepuasnbl Ans konupoBaHus). O6Cyx-
[aloT OTBETbI HA BOMPOCHI K A€MOHCTPALMOHHOMY OMbITY.

3. TMpoeKTNpyT XMMNYECKUA IKCMEPUMEHT, HaLEe/eHHbIli Ha yCTaHOBNEHNe hakTa BO3MOX-
HOCTU MPSAMOro CUHTE3a cepoBojopofa M3 MPOCTbIX BelwecTB. O6CYXAAKT IKCNepUMeH-
Ta/lbHble foKa3aTeNbCTBa NOJIyYeHUSs MMEHHO cepoBofopofja. [lenakT BbiBOL O Ka4YeCTBEH-
HOWM peakuun Ha cepoBOAOPOA

4. BbINOAHAIT NabopaTtopHblili onbiT «CMHTE3 CcepoBoAopoa. KayecTBeHHble peakuum Ha
cepoBogopoa u cynbthuabl» OcdhopmnsoT B paboueli TeTpaan KpaTkuil OTYET O nNpogenaH-
HoOW paboTe (CM MaTepuasbl 418 KONUPOBaHMUSA)

5. B napax paboTaloT C Konnekumeih mmHepanoB — CcynbqunaoB, pacnpoCcTpaHEHHbIX B Npu-
poge. OnNucbIBaKOT BHELUHWIA BUA aHaNM3UpyeMbliX MUHEPAsSIOB, UX COCTaB U MPOMbILLNEHHOE
npumMmeHeHve

dT1an ypoka 4. KOHTPO/ib YCBOEHUS, 06CYXAEHNE AONYLU,EHHbIX OWNGOK
M UX Koppekymns

MNpegnonaraemasa NpPoao/IXUTENBHOCTL: 10 MUH.

Meparornyeckas AeATeNbHOCTb YUNTESS:

opraHusyeT o6cyxaeHne pesy/bTatoB UCCefoBaHUs, NpoBepseT NpaBW/bHOCTb 3anucaH-
HbIX YpaBHEHWIA peakuuii u caenaHHbiX BbiBOAOB OTMeYaeT BaXHOCTb M3yvyaeMblX COeauHe-
HWUIA 1 NPOLECCOB, KakK BXW3HeAeATe/IbHOCTU YefnioBeka, Tak U B MPOMbILLIEHHOCTHU

YyebHas gesiTenbHOCTb 0byvaloLmxcs:

cpaBHMBAKOT pe3y/ibTaTbl paboTbl B Nape € pesynbratamu, NoslydyeHHbIMU APYTMMU yYyeHunKa-
MU; NpY HEOBXOAMMOCTN KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XUMUYECKUX pPeakLuii

OTan ypoka 5. MHopmauma o goMalHem 3agaHum n pednekcus

Mpepnonaraemas NPoAONXUTENbHOCTb: 6 — 7 MUH.

Meparornyeckaa AeATesIbHOCTb yYuTens:

MHoOpMUpYeT 0 AoMallHeM 3aaHuK, JaéT KOMMEHTapuii No ero BbIMOJIHEHUIO;

npegnaraeTt aHkeTy pedhiekcMm K ypOKy W npegnaraet paccuuTtartb «HOUBMAYaNbHbIA WH-
[JeKC KayecTBa ypoka»;

noABOAUT pedNeKCUBHYIO CTATUCTUKY ypOKa MO KOSIMYECTBY YUYEHUKOB, Y KOTOPbIX UHAEKC
KayecTBa Bbllle 3HaYeHusa 5;

LEMOHCTPUPYET 3anncb Lenn ypoka, cnpawimsaeT: «Kak Bbl AymaeTe AOCTUTHYTa NN Lenb?»
Ecnn npo6nema He pelleHa W Uefb He AOCTUTHYTa, npegsaraet o6bsACHEHWe U npegnaraet
B LOMOJIHEHME K AOMALUHEMY 3a[aHui0 nogymaTb Haj npuynHamm 3TOoro

YuebHas fesaTesibHOCTb 06yvaloLmnxcs:

3a4alT YTOYHAOLWME BONPOCHI O BbIMNO/IHEHUN AOMALUHEro 3ajaHus,

paccuntbiBaloT «/HANBMAYANbHBIA UHAEKC KavyecTBa ypoka;

62 B comepxaHue



XVMUS TOUKA \WPOCTA

onpeaensitoT cTeneHb COOTBETCTBMSI MOCTAB/IEHHON LEN 1 pesynbTaToB AesTeNlbHOCTU; CTe-
NneHb CBOEro MPOABVMXEHUS K LEeNw;

BbICKa3blBAKOT OLLEHOYHbIE CYXAEHUS 1 COOTHOCST pe3y/ibTaTbl CBOEN AEATE/IbHOCTU C LENbHO
ypoka

MaTtepuanbl o1 NOATOTOBKW K YPOKY

NHCTpyKumna k nabopaTtopHOMY onbITy «CMHTE3 cepoBogoposa.
KauecTBeHHble peakuuu Ha cepoBOAOpOA U Cy/bnapl»

* Heob6xogumo akcrnepuMmeHTaslbHO MPOBEpUTb, BO3MOXEH /M CMHTE3 cepoBojopoja U3
NMPOCTbIX BeLlecTs

e lMomecTnTe B NPOBGUPKY HEMHOTO KPUCTa//IMYECKOW cepbl (Ha KOH4YMKe Lwwnatens). He-
MHOrO HarpeiTe Npo6upKy Ha CnMpTOBKe, YTOObLI cepa pacnnasBuiack. JoXauTecb, KOr-
[Ja cepa OCTbIHET U OCTaHeTCs 3akpensEHHOW Ha AHe NMpo6upku. MNoAroToBbTE MOMOCKY
hnnbTpoBanbHOM Gymaru, NPONMTaHHYID PacTBOPOM aueTara CBUHLA, U MOSIOCKY YHWU-
BepcanibHO MHAMKATOPHOI 6ymarn. CMouYMTe MHAMKATOPHbIE MOJSIOCKUM BOAOK U3 MpoO-
MbIBaUIKW.

» BygbTe OCTOpPOXHbI Npu paboTe ¢ 6ymaroil, NponMTaHHO pacTBOPOM aueTtata CBuHUA!
MomHuTEe! Bce coegmMHEHUA CBUHLA CU/bHO AA0BUTHLI! BepuTe 3Ty MHOMKATOPHY0 Bymary
TONbKO NuHUeToM! MNocne paboTbl He 3abyabTe TLaTes/IbHO BbIMbITb PYKU C MblOM!

» 3anonHuTe NPo6UpPKY, Ha AHE KOTOPOW 3akpensieHa cepa, BOAOPoAOM M3 annapaTta Kun-
na unn u3 npubopa ona nosyvyeHns rasos. Kak HYXHO AepxaTb Npo6uMpKy, 3anosiHAa eé
BOAOPOAOM METOAOM BbITECHEHUS BO3Ayxa? BHumaHue! MNepen paboToit ¢ BOAOPOAOM
Heob6xoAMMO ero NPoBepuUTbL Ha YUCTOTY!

* He nepeBopaunBas npob6upky, BBeauTe B eé OTBEPCTME BNaXHble WHOMKATOPHbIE NO-
JIOCKM U 3aKpenuTe uX, 3akpbiB NPo6upky npobkoli AKKypaTHO, HECUNbHO Harpelite
npo6upKy, 0CO6EHHO Ty YacTb, rge HaxoanTcsa cepa. MNpekpaTuTe HarpesaHue, Kak TOSb-
KO 6yAyT 3aMeTHbl NnepBble NPU3HaKU U3MEHEHUS LBeTa MHAUKATOPHbIX nosocok. Odop-
MUTE KpaTKuii OTYET 0 NPOBEAEHHOM MCC/IeA0BaHUN .

nmoMouwb YYHNTENIO

MaTepuansl ANA KONMUPOBAHUS
XapakTepucTuka cepoBogopoaa

Ha3sBaHve BellecTBa Ceposogopos
Xumunyeckasn chopmyna
MonspHaa macca
Bua xMMU4eckoi cBsi3n B Mosiekyne
ArperaTtHoe COCTOsHUME MPU H.Y.
Hanuume/oTcyTcTBre LBeTa, 3anaxa

Tshxkenee/nerye Bosayxa (Pacyét OTHOCUTENbHONM M/IOT-
HOCTM MO BO34yXY)

PacTtBopuMOCTL B BoAe
TOKCUYHOCTb

CTerneHn OKMC/IEHNSA XUMUYECKIX 3/IEMEHTOB B CEPOBO-
fopoae
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MpogomkeHne Tabauubl

HasBaHue BellecTBa CepoBogopog,

XapakTepucTrka OKACIMTENbHO-BOCCTAHOBUTE bHbIX
CBOWCTB cepoBoaopoaa

XapaKTepucT1ka cepoBoIopoAa Kak aM1eKTpouTa, ero
CMOCOGHOCTL K AMCCOLMALIMM B BOAHOM pacTBope

K1CNOTHO-OCHOBHbIE CBOICTBA CEPOBOA0POAA

Bonpockl 1 3afaHnsa K ,eMOHCTPaLMOHHOMY OMbITY
«MonyyeHne cepoBoaopOAa U U3yUyeHne ero CBONCTB»

B annaparte ansi npoBegeHnss Xxumunyecknx peakunin (AMXP) (CM. pUCYHOK HUXE) nony-
ynnn ceposofopoys Kakoe BellecTBO MOMECTU/IM B ABYropayk Konoéy-peaktop 1, uto
npunveBann B 3Ty KONBY N3 BOPOHKM 2?7 CocTaBbTe ypaBHEHME peakuumun, KoTopas npo-
TekaeT Mexay 3TMMU BellecTBaMy B KOonbe-peakTope 1.

1 Bblgenswowuincs ra3 nponyckanun yepes pactsopbl B Hacagkax |—IV. Onuwunte npo-
Lecchl, KOTOpble NpoTeKasiv B 3TMX pacTBopax, 3anosiHATe Tabnuuy.

YT0 foKa3biBa-

Ne CoctaB Habnwogae- YpaBHeHue
eT (xapakrepu-
Ha- pacteopa Mble U3MeHe- peakuun,npoTeka- 3yeT) npoTeKa-
cajku B Hacazxe HYA loLei B pacTeope Y b
oLLas peakuuns
I Nakmyc
Il VopgHasa Boga
Il KoHLeHTpupoBaH-
Has cepHas K1Cno-
Ta
v "'mppokena HaTpus

2. Camasi BepxHsas Hacafka B npubope Ha pucyHke o603HauveHa uudpoir. OHa 3anon-
HeHa aKTMBMpPOBAaHHbLIM yreM. KakoBo HasHayeHue 3Tol Hacagku?

OTYéT 0 NnabopaTopHOM oOMbITe

«CuHTe3 cepoBogopoa. KauecTBeHHble peakyuyM Ha CEPOBOAOPOA U CyNbhnapi»

1 Cdoopmynupyiite uenb onbita. Kakme HabnwogeHnss no3BOMSAKT yTBepXAaTb, YTO ce-
pOBOAOPOA MOXHO MOYYNTb CUHTE30M M3 NPOCTbIX BewlecTs? OTBET NPOUNIIOCTPUPYIA-
Te COOTBETCTBYIOLLUNMMN YPABHEHUAMN XMMMNUYECKNX pPeakuuii.

2. Cpenaiite o6o6ulaloWmini BbIBO4, OTBETMB Ha BOMPOCHI: a) Kak MOXHO 3KCNepUMeH-
Ta/lbHO [l0Ka3aTb, YTO WCC/MedyeMblil ra3 sIBNSETCS CepoBOAOpoAoM? 6) Kak oTnnuuTb
cynbuabl OT APYrux conen?

AHKeTa An1a pacyéta MHAMBMAyanbHOro MHAEeKca KayecTBa ypoka npuBedeHa B onuca-
HUM MEeTOoA0/0rMKM Nocobus.

TeopeTnyeckoe nNnossACHeHue
[JeMoHCT paynoHHbIA onbIT

«lMonyyeHne cepoBoOpPOaa M M3yYeHe ero CBOCTB»
B konb6y-peaktop AIMNXP (Ha pucyHke nokasaHa uudpoii 1) 3apaHee nomeuwiarwot 2—3 T
cynbnga xenesa (ll). Paz6baBneHHy COMSIHYIO KUCIOTY MOXHO Ha/lMTb B BOPOHKY Henocpea-
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Puc. 11 AnnapaTt Ans npoBefeHust XMMUYecknx peakuuii (AMXpP):

! — [AByropnas konba-peaxTop; 2 — Ae/mTeNibHas BOPOHKa
AN paboTbl C TOKCUYHbIMK BelllecTBaMu, NO3BONSET [06aBNATbL
HeobX0AUMOE KONMMYECTBO XUAKOrO peareHTa B peakLMOHHYH0 CMECH,
He Aaonyckas pasrepMeTv3aummn npubopa; 3 — EMKOCTU (Hacaakm)
ONS1 OKNOKNX peareHToB (Morfiotutenei); 4 — konnaku; 5 — éMKoCTb
(Hacagka) 4ns CbiMy4nx peareHToB

CTBEHHO Mepef onbiToM. 3apaHee B Hacajku HauBatT pacTBOpbI Crie-
aywoumx sewects: | — nakmyc, I — nog, Il — cepHasa kucnota (KOHL,.),
IV — rugpokcug Hatpusi. CBepxy Npubop 3akpbiBalT HAcaAKoW C akTu-
BUpOBaHHbIM yriem (3). Mpnéop Ao/mKeH 6biTb NOSTHOCTLI cobpaH K1 3a-
psKeH nepef ypokom

Korga oTkpbIBalOT KpaH BOPOHKM (2), consiHaa Kucnota nonajaet Ha
cynbpug xenesa (ll) 1 HauMHaeTca peakums, CONpoBOXAaKLWaacsa Bbl-
JeneHvem cepoBsojopoja:

FeS + 2HCI = H2St + FeCl

Ons yckopeHus peakuymmn konbéy-peaktop (1) MOXHO HarpeTb C no-
MOLLLIO CMMPTOBKN WM 3/1IEKTPONAUTKU. B cnyyae HarpeBaHUs cnupToB-
KOW nofA Kosiby Heo6xo4UMO NOMECTUTL MeTaslsIndeckyto ceTky. B3sanmo-
fencteue cynbuga xenesa (ll) ¢ conaHoin nnm ¢ pasbaBneHHO cepHO
Kncnotamm — o6LENPUHATBIN TabopaTopHbIil cnocob nosyyYeHnss cepo-
BOZOpOZA.
Mpu nponyckaHn cepoBOAOpOAa Yepe3 pacTBOp slakmyca HabnwgaeTcs nocreneHHoe us-
MeHeHue (h1MoNeToBON oKkpacky Ha po3oByk . CepoBoAOpPOAHAsA KMCNoTa ovyeHb crnabas. OgHa-
KO CepoBOAOpO/ B pacTBOpe CNOCO6EH K guccounaymm:

H2S * H+ + HS-

Mpn nponyckaHun H2S uyepe3 MogHyt Boay HabnopaeTcss MCUe3HOBEHWE GYypoii OKpacku
nopa v NOMyTHEHME pacTBopa 3a cyeT 06pa3oBaHMs ocajdka cepbl:

H2S + b = 2HI + Si

JTa peakuus xapakTtepusyeT BOCCTaHOBUTE/IbHble CBOWCTBA CEPOBOAOpPOAa, 06YCNOBMEH-
Hble Ha/IMYMEM aTOMOB Cepbl CO CTEMNEHbI0 OKUCNEHMUS — 2 .

Mpu NponycKaHUK CEPOBOAOPOAA Yepe3 KOHLLEHTPUPOBAHHYIO CEpHYI KUCNOTYy Habnioaa-
eTca NOMYTHEHME pacTBopa 3a CYET 06pa3oBaHusl ocajKa cepbl:

3H2S + H:SOs = 4H20 + 4Si

3JTa peakumsa Takxe xapakTepusyeT BOCCTaHOBUTE/IbHbIE CBOMCTBA CEPOBOA0POAA
Mpn nponyckaHuWy CepoBOAOPOAa Yepe3 pacTBOpP FMAPOKCMAA HATPUs BHELIHVWE U3MeHe-
HUSI He HaGngaTcs PacTBop Wenoun Heo6xoaum Asis MOrnoWweHns cepoBoAopoaa:

H2S + 2NaOH = Nazs + 2H20

3Ta peakuma xapakTepusyeT KUCMOTHbIE CBOMCTBa cepoBogopoa

Hacagka (3) Takke CAyxuT gns nornoweHns cepoBofopoa, HO He B pesy/brate Xumude-
CKOW peakuuun, a 3a CYET agcopObuMn Ha MOBEPXHOCTU aKkTMBMPOBaHHOTO yrisa Hacagka (3) He-
06xoauMa, Tak Kak npu 60/blIOK CKOPOCTU BblAeNeHns CepoBOAOPOA MOXET He ycneTb BCTY-
NWTb B peakuunio ¢ pacTBOPOM rMApPOKCHMAA HaTpus
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JlabopaTopHbIA ONbIT
«CurHTe3 cepoBogopoga. KauecTBeHHble peakm Ha CEPOBOAOPOS U CyNnbrabl»

Mpy 06bIYHBLIX YCNOBUSAX Cepa C BOAOPOLOM He coefuHsieTcs. JIulb Npu HarpeBaHuu Mpo-
TekaeT obpaTumas peakums:

Ho + S' H2S + Q

paBHoBecue koTopoi o 300—350 °C cmelleHO BMpaBo, a MpU MNOBbIWEHWW TemnepaTtypbl
cMellaeTcs Bneso. OAHaKO U3-3a BbICOKOW YyBCTBMTENILHOCTU peakuum cepoBofopoja C Katu-
oHamu Pb2+ gpaxe npum cnabom HarpeBaHUW [OBOMLHO ObICTPO HabnwgaeTcs NoyYepHeHue
hnnbTpoBanbHOM 6ymarn, NPpoONUTaHHON pacTBOPOM aueTara CBUHLA:

H2S + Pb(CH3COO): = PbSi + 2CH3COOH

BnaxHas yHuBepcanbHasa MHAMkaTopHas Gymara MeHseT LUBeT C XENTO-3e/1EHOro Ha XEnTo-
OpaHXeBblil
MosBNeHne YEpPHOM OKpacKku 3a CUET obpasoBaHus cynbuaa ceuHua (l) npu B3anmopaeii-
CTBUM cepoBOOpofa C PacTBOPUMbIMU COMSAMU CBUHLA — MPU3HAK YyBCTBUTE/IbHON Kaue-
CTBEHHOI peakunn Ha H2S. CepoBofopog ocaxgaeT U3 pacTBOPOB Cy/b(uabl pasnnyHbIX Me-
Tan/0B, OT/IMYAIOLWMXCA MO OKpacke: 6enblit ZnS, TenecHslii MnS, xéntble CdS 1 As:S3 opaH-
XeBblih Sh2 S3, kopuyHeBbI Biz S3, uépHble CuS, NiS, PbS, Ag:S, HgS. Pasnunune B okpacke u
pacTBOPMMOCTM CYyNb(UAOB B pasHbliX cpefax Mcnosb3yeTcs AN O6HapyXeHus 1 pasfesieHus
KaTMOHOB METas1/10B.
MeToanyeckme KOMMeEHTapuu
B Lensax aKoHOMUKM BpemeHW AN npoBefeHus nabopaTtopHOro onbiTa HeobxoAuMo 3apa-
Hee NPUroToBUTbL NPUBOPLI ANA NoNyvyeHus rasos (Uav annapat Kunna), 3anonHMB UX rpaHyna-
MW LUWHKa. Pa36aBneHHy COJIAHYI0 KUCNOTY MOXHO Ha/iMTb B Npubop HenocpefCcTBEHHO ne-
pes onbITOM.
3apgaHuna K ypoky
1 3agaHus Ha pasBuTuMe PYHKLMOHATbHOW FPaMOTHOCTM
1 [aBHO M3BECTHO, YTO COefMHEHNS, cofepXallne cepy, B 0COBEHHOCTU CEpoBOLOPOS, —
OCHOBHas npuymMHa noTeMHeHus cepebpa. [laxe oyeHb HeboMbLIOE coaepxaHue (MeHee MUN-
nuapgHbix gonei) neTyunx npou3BOAHbIX cepbl B atMocdiepe MOBUHHO B MOSAB/IEHUM TEMHOIO
cnosa cynbthmga cepebpa, fa 1M afnemeHTapHas cepa [0BOJIbHO ObICTPO pearvpyeT ¢ 3TUM Me-
Tannom’
MonpobyiiTe cocTaBUTb YpaBHEHNE XUMMWNUYECKOIA
peakuuu, KOTOpOW 06yC/oB/EHO 06pa3oBaHue na-
TWHbI YEPHOTO LBeTa Ha NoBepxHoCcTU cepebpa. Uc-
Xo4Hble BellecTBa: cepebpo, cepoBoAOpPOS U KUC-
nopof Bo3sgyxa. CocTaBbTe 3/IEKTPOHHbLIA GanaHc,
onpefennTe OKUCNUTESIb U BOCCTAHOBUTESb.
OtBer:

4Ag + 2H2S + O2 = 2Ag2S + 2H20

0 +1

Ag-1—-—-- > Ag npouecc oKucneHus

0 -2

0:+4— — > 20 npouecc BOCCTaHOBNEHUSA

4

Ag — BOCCTaHoBUTE b

Puc.12. CepebpsiHbie CT0/0BbIE NPUOOPbI O — OKUCAUTENb

* KypamwmH A. V. TaiiHa cTon0Boro cepe6pa / | XUMWS 1 n3Hb. — 2019. — Ne5. — C. 19.
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Puc. 13. VisroHsilowmii apseona, ok. 1580. ABTOPCTBO NpunucbiBaeTcs J)KoBaHHU
BatTtucta genna Posepe

2) Ha MHOrmMx cTapbiX KapTMHax, HamnucaHHbIX Mac/isHbIMU Kpackamu, 6efble Kpacku
OCHOBHOro kapboHaTa cBuHUa 2PbCOs3-Pb(OH): (cBMHUOBLIE 6enunna) TeMHET nog AelcTBU-
€M CepoBOAOpOAa, CMefoBble KO/IMYeCTBa KOTOPOro Bcerga cogepxarcsa B Bosayxe. MNoTemHe-
HWe npoucxoauT BCreAcTBMe obpa3oBaHUsA YEPHOro cynbduaa cBuHua. Ana pectaspauun Ta-
KMX KapTUH NpPUMEHSIETCA MNepoKcuf BOAOpOAa, NpeBpallalolunii YEpHbIA cynbdug ceuHLUA
B 6enblil cynbgpat. Obe 3T conm HepacTBOPUMbI 1 BoAe4

O6wuin BMA KapTuHbl A0 06paboTKM pacTBOPOM Mepokcuaa Bogopoaa

Ta e KkapTvHa nocne npuMeHeHus nepokcuaa BOoAOPOAAs.

MpegnonoxuTe, Kakne peaxkuun nNpoTekarT:

a) Npv NOTEMHEHUW CBUHLOBLIX 6esmn nog AeincTBuEM CEPOBOAOPOAA;

6) BO Bpems pecTaBpalun Takmx KapTWH C NPUMEHEHWEM pacTBopa Mepokcuaa BOA40pOLA.

OTBET NPOMINIOCTPUPYINTE YPaBHEHUSIMU PeEaAKLINA.

OrtBeT:

a) 2PbCO3-Pb(OH)2 + 3H2S = 3PbS + 4H20 + 2CO:

6) PbS + 4H:0: = PbSO: + 4H20

2. 3apaHue ana noaroToBku K N'MA, BIP

1 HanuwuTe ypaBHEHMSA peakuuii, C MOMOLLbI KOTOPbIX MOXHO OCYL,ECTBUTb NpeBpaLle-
HMS MO CXeme:

S FeS —H: S —CuS

[Ona TpeTbero npespaweHnss coctaBbTe COKpalEHHOE MOHHOE YpaBHEHME peakuun.
OTBeT:

1 S+ Fe = FeS

2.FeS + 2HCI = FeCh + H2St

3. H:S + CUSOs = CuS™ + H:SO¢4
H2S + Cu2 = CuS + 2H+

4 bpayH T., Nlemeii I. KO. Xummsas — B UeHTpe Hayk. B 2 4. / Y. 2. MMep. ¢ aHrn. — M.: Mup, 1983.
C. 304.

5 McFarland M.R. The Whitening Effects of Peroxide Gels on Darkened Lead White Paint / / The Book
and Paper Group Annual, 1997, Vol. 16. P. 55-65.
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2. BblbepuTe BewecTBa, C KOTOPbIMK pearnpyeT CeEpoBOAOPOA;:
) CEpPHUCTbIN ras;

2) yrnekucnblii ras;

3) consHasa KucnoTa,;

4) rmpgpokcug Kanus,

5) xnopupa Kanbuus.

OTBeT: 1, 4.

3. PactBop BellecTBa X BCTynaeT B peakuuto C pacTBOpPOM cy/bduaa HaTpus, B pesyrbtare
peakunyu obpasyeTcs ocafoK YEPHOro LBeTa. 3 nepeyncneHHOro Hmxe Cnucka ykaxmute gop-
My/ibl, KOTOPble MOTYT COOTBETCTBOBATL BeLLlecTBy X.

1) Cu(MOsb;

2) Zn(OH)2;

3) FeSO4

4) KOH;

5) HBr.

OTBeT: 1, 3.
TeMbl MPOEKTHbIX U nccnefoBaTeNbCKUX paboT

CynbmgHasa Koppo3us cTasin U cnocobbl 3aWmnTbl OT HeE.

OnpegeneHne cogepXaHusi cepoBoaoposa B BOAE U3 NPUPOAHbIX MCTOYHUKOB.
MprvMeHeHe cepoBOAOPOAHON BOAbI B MeAULUHE.

XvmMmuyeckue peakuuu, npoTekawLlne B K/IeTKax HEKOTOPLIX Fpynn cepobakTepuii.
MpupoaHbie cynbuabl — pyabl LBETHbIX METasI/IOB, UX NPOMbILL/IEHHAan nepepaboTka.

arWOD R

Ypok 6. «Okcung asoTa (IV)»6

Ba>Ho

Okcunpg asota (IV), anokenpg asota, NO2 — ra3 KpacHo-6yporo ugeta C pe3kumMm yayLiuv-
BbIM 3aMaxom, CU/IbHO AA0BUT. B CXXUXEHHOM COCTOAHUUM — XUAKOCTb XENTOro LBETa,
npu Temnepatype Hwxe —I11 °C 3amep3aeT B BuAe 6ecuBeTHbIX KpucTansios. Npu ox-
naxgeHun anmepusyetca B 6ecuBeTHbIn N2 O4:

2NO2 & NiOs + Q

Anokcng asota — OA4HO M3 CaMbIX PACNPOCTPAHEHHBIX M ONACHbIX BELLECTB, 3arpA3Ha-
IWKX atmocgepy 1 NMEeKLWKUX aHTponoreHHoe npoucxoxaeHne. OH ABAsSeTCS nNpome-
XYTOUHBIM MPOAYKTOM OKUC/EHWS aMmuaka npy Npov3BOACTBE a30THOI KMCMOTbl. Bbi-
JensieTca npyu MCnosib30BaHUN KOHLEHTPMPOBAHHO a30THOW KUC/OTbI: Hanpumep, npu
HUTPOBAHMW UENI0M03bl, TNUUeprHa, npu TpasneHuM meanm n MepgHbix cnnasBos. NO:
(TouHee ero gumep N2O4) — okMCNUTENb PaKeTHOro roproyero Ha OCHOBE MPOU3BOJ-
HbIX rngpasnHa (B BoopyXEHHbIX cnnax P® umeHyeTcs «amun»). MoxeT o6pa3oBaTbCs
NPy CropaHun pas/inyHbiX NPOAYKTOB M OTXO40B MPEeAnpUATMIA XMMUYECKOA NPOMbILL-
neHHocTn. Mo MHEHMUIO 3KOJI0roB, NepBbiM Mo 06bLEMY BbIOPOCOB AMOKCMAA a3oTa B aT-
Mochepy B 60MbLUIMX ropogax ABASETCS aBTOTpaHCNopTé M3-3a xapakTepHoro LBeTa
BbIOPOCHI AMOKCMAA a30Ta MOSTyYNIN Ha3BaHUE «/IMCUIA XBOCT».

6 He M.Z., Kinney P.L. et a. Short- and intermediate-term exposure to NO2 and mortality: a multi-
county analysis in China/ / Environ. Pollut. https://doi.org/10.1016/j.envpol.2020.114165 (gata 06-
paweHuns 08.05.2021)
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UesioBek ollyllaeT 3anax u HebonbLlLOe pasfpaxeHne BO PTy Npu koHueHTpauunm NO: Bce-
ro 0,2 mr/ms. MNpu 60s51ee BbICOKMX KOHLEHTpauMax U yBENUYEHUN BPEMEHM 3KCMNO3MUUM Ha-
6nopalnTca TAXENble OoTpaBneHus, BNAOTb A0 CMepTesbHbIX, GbICTPO pa3BMBaeTcsa GPOHXO-
MHEBMOHUSA, OTEK NETKUXT

BmecTe ¢ TeM, 3HaHUS O BaXHeWLWNX cOefMHEHNAX a3oTa, B 4acTHOCTM 06 okcupe aso-
Ta (IV), No3BOMAIOT NOHMMATL MPOLLECCHI, NpoUCXOoAsuWne B NpMpone U B NPOMbILLIEHHOCTMH,
ynpaenATb 3TMMK npoueccamu, 6epexHo OTHOCUTLCA K OKpyXalwulell cpefe n ceBoemMy 340p0-
BblO

Tun ypoka: KOMGMHUPOBaHHbLIN (YPOK M3y4YeHUss HOBOTrO maTepuana).

Knacc: 9

Llens ypoka: co3gaHue ycnoBuii /i M3yYeHUss NPOMbILWIEHHbIX U 1abopaTOpHbIX CNOCOo-
60B nony4vyeHuns okcuga asota (IV), ero uanyecknx n XMmMmn4eckmx CBONCTB, po/an B NPOU3BOA-
CTBE a30THOI KMCAOTbl, (DOPMMPOBAHUSA NO3HABATE/bHbIX YHUBEPCA/IbHbIX AEACTBUIA.

MpoAo/MKUTENBHOCTL YpOKa: 0ANH akafeMU4yeckuin yac.

MnaHupyemble pesynbTarhl:

MpeameTHbIE:

* MPUMEHATb OCHOBHblE METOAbl NO3HAHUA: HAGMOAEHNEe, IKCNEPUMEHT;

e XapakTtepusoBaTb (hU3NYECKME N XUMUYECKME CBOWCTBa okcuaa asoTta (IV), 3HaTb Cnoco-
6bl ero nosiyyeHns B NPOMbILLIEHHOCTU U B naboparopuu;

* YMeTb 006bACHATbL HabnogaemMble U3MEHEHUS Npu noayvyeHun okcmupa asota (IV), B nab6o-
paToOpHbIX YC/IOBUAX MOAENUPOBaTh MNPOMbILU/IEHHbIE MPOLLECChl, siexalime B OCHOBE
NPoOn3BOACTBA a30THOW KMCAOThI; NPOBOAWUTL OMbIThl, NOATBEPXAAKLLME XUMUYECKMNE
cBoicTBa okcuga asota (IV);

* XapakTepusoBaTb B3aMMOCBSA3b MeXAy COCTaBOM, CTPOEHUEM W CBOMCTBaMU BaXKHEMLLUX
coefHeHWIA a30Ta, B KOTOPbIX OH MPOSBASET NOMOXNTE/IbHYK CTENEHb OKUCNEHWS;

e cobniogatb npaBmna 6e3onacHoii paboTbl NPYM NPOBEAEHNMN OMbITOB C TOKCUYHbLIM ra3om,
Anokcuaom asoTa.

* MeTanpegmMmeTHbIe:

* ro3HaBaTe/lbHble: OPUEHTMPOBATLCA B TEKCTax, aHanm3nposartb, obpabatbiBaTb U UHTEpP-
npeTnpoBaTtb MHopMaLm1o, NCNOJb30BaTh €€ AN peLleHns NocTaB/IeHHbIX yYeOHbIX 3a-
Aau;

* perynAaTuBHbIE: KOHTPONMPOBAThL U OLEHMBaTb pe3ynbTaTbl AeATesIbHOCTU, BHOCUTbL KOP-
PEKTUBbI B UX BbINOJSIHEHME;

* KOMMYHUKaTMBHbIE: 3hPeKTUBHO paboTaTh B Nape M Npu peLleHnn y4ebHoi 3agaun.

JINYHOCTHbIE:

* pasBMBaTb NPakTUYECKNEe HaBbIK/ MO UCNOJSb30BaHUID Yy4e6HOro o6opyoBaHus;

* MNPOSIBNATbL NMO3HaBaTE/IbHbLIA MHTEPEC, HAMpPaB/IEHHbIA Ha U3ydYeHne coeAnHEHUI a3oTa u
X NPUMEHEHMNE B XU3HWN YesloBeka

O6opyaoBaHne, nporpaMMHoOe o6ecneyeHne U pacxoaHbie MaTepuarnsl

WHTEPaKTUBHAs JOCKa MO0 KOMMNbTEP M My/IbTUMEAMWAHBIA MPOEKTOP, 3/IEKTPOHHbIE Tab-
nuupbl, nporpamMmMHoe obecneyeHne Releon Lite, uncpoBoii gaTunk 3nekTponpoBoAHOCTH, AaT-
YKk pH, TepMope3nCTOpHLIA AaTuuMk Temnepartypbl; annapart Ansd MNpoBeAeHUs XUMUYECKUX
peakumnii (AMXP), ycTaHOB/IEHHbI B LUTATUBE; MarHUTHaA Mellasika, Wnpuy, 3anofiHeHHbIA OK-
cngom asota (IV), wnpuu, 3anofiHEeHHbIA KMCNOpPOAOM, naacTukoBas 6yTeiika (1,5 n), 3anon-
HeHHasa okcuaom asota (), cnupToBKa, NpOMbIBanKa C AUCTU/IIMPOBAHHOW BOAONM, aKTUBUPO-

7 BpegHble BeLlecTBa B NPOMbILLIEHHOCTY . CNpaBOYHMK A/19 XUMUKOB, MHXEHEepOoB U1 Bpaueli. B 3 T.
Tom lll. HeopraHnyeckue v anemeHTopraHuyeckne coegmHeHus / Tog ped. npodp. H.B. flasapesa u
npodp. W. 4. MapackuHoin. — J1.; Xumus, 1977. — C. 101— 111
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BaHHbIA yronb; Meap (KyCOUYKM MPOBOSIOKN WU CTPYXKKN), KOHLEHTPMPOBAHHASA a3oTHas KUC/o-
Ta (65%), pacTBOp nakmyca, pactBop wuoampga kanus (UM Hatpus)) (5%-HbIil), pacTBOp
nepmaHraHaTa kanua (0,01 %), pactBop rugpokcuga Hatpus (10 %-HbIiA).

Xop[ ypoka

O1an ypoka 1. OpraHn3aunOHHbI A

Mpepgnonaraemasa NPoAO/HKUTENIBHOCTL: 1—2 MUH.

Meparornyeckan feATeNbHOCTb YUNTENS:

npoBepseT roTOBHOCTb K YPOKY, OpraHu3yeT BHMMaHWe Knacca k pabote Ha ypoke, co3gaéT
NONOXUTENbHbLIA 3MOLMOHA/bHBIA HACTPORN y 0bydatoLmxcs

YyebHada aeAaTenibHOCTb 06yvalowmnxcs:

9MOLIMOHA/IbHO HacTpauBatoTCa Ha NPeACTOALLYI0 YY4eOHY0 AeATeNIbHOCTb

dTan ypoka 2. MoTuBaumnsa K y4ebHON AeATeNbHOCTN, akTyanusauyns
nobobueHne MMEKLWNXCSA 3HAHWNIA

MNpeanonaraemasd NPoOAO/IHKUTENBHOCTL: 7 MUH.

Meparornyeckan feAaTeNbHOCTb YUNTENS:

npegnaraeT yyawmumcs npoc/ylaTb CEepUi0 CYXAEHUA M Ha MX OCHOBE onpeaenntb Temy
ypOKa 1 uesnb ypoka. Ha nto6om atane BbiCKasblBaHUSA CYXAEHUA MOXHO 03BY4YUTb OTBET.

O kakom coefuHeHMN a3oTa UAET peyb?

1 CoeanHeHune, B KOTOPOM a30T MPOSAB/ISAET CTeNeHb OKUCNEHUA +4.

2. BewecTBO, M3-3a KOTOPOr0 KOHUEHTpMpOBaHHAA a3oTHasA KucroTa npuobpertaeT XEnTto-
6ypylo OKpacKy npu XpaHeHuu

3. TokcnyHoe 6GMHapHOe coeAuHeHMe as30Ta, KoTopoe ob6pa3yeTcs MNPakTUYeCcKU Kaxabli
pas, Korga npuxoguTcsa pabotaTb C OYEHb KPEMNKOW a30THOW KNCIOTOW.

4. Tas, nmeloLWunii APKYH KpacHo-6ypyr OKpackKy, M3-3a 4Yero ero BbI6pOoChl HA3bIBAKT «/U-
CWii XBOCT».

Punc.15. Bblbpoc amMokcmaa a3ora, «/McuiA XBOCT»,
Ha npeanpusaTn «KyiibbIleBA30T», I. TonbsTy, 11.07.2016

8 HoBocth  Camapbl  https://progorodsamara.ru/news/view/185360 (gata obpalleHus
08.05.2021)
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Mocne onpefeneHna coctaBa U Ha3BaHWA COeAUHEHUSA, KOTOPOEe NPeACcTOUT U3YYuTb Ha ypo-
Ke, npegnaraeT YyTOUHUTL TEMY ypoKa, akueHTyasm3npysa BHUMaHue o6ydyaloLlmxcs Ha co-
eINHEeHNAX a30Ta, B KOTOPbLIX OH MPOAB/IAET MNONOXUTENbHbIE CTENEHU OKUC/EeHUs. 3aTem
npegnaraet oxapakrepmnsoBaTtb okcug asota (IV) no npegnoXxeHHOMY naaHy (CM. matepuansbl
AN KONUpoBaHus), NPOrHO3Mpys ero ousnyeckme 1 XuMnyeckne CBOMCTBA.

Mpepnaraet 04HOMY M3 YYEHMKOB 3auuTaTb XapakTepucTuky okcuga asota (IV) ana dpoH-
Ta/lbHOro 06CYXAeHUA B Kacce.

YyebHas gesaATeNbHOCTb 06yyaloLmxcs:

BbICKa3bIBAOT CBOU NPEeANOI0XEHUS, COrNacoBbIBAlOT C yuuTenemMm Temy v Lefb ypoka, npea-
nararT cnocobbl 1 cpefcTBa AOCTUXKEHUSA LEnn.

B napax BbINOMHAT 3a4aHns N0 XapakTepucTUKe CBOMCTB okcuaa asoTta (IV), yuacTByloT BO
(bpOHTa/ILHOM 06CYXAEeHUN NO NnaHy «Xapakrepuctuka okcuga asorta (1V)».

OTan ypoka 3. lpumeHeHMe 3HAHWNIA B HOBOI cuUTyaLuu

Mpepnonaraemas NPoLO/HKUTESNIBHOCTL: 20 MUH.
Meparornueckas AeATeNbHOCTb YUYUTENA:

1 O6cyxpaaeT ¢ obyvarowmmmca cnocobbl nonyyeHnsa okcmga asota (IV) B NpOMbILLNEHHO-
CTv 1 B nabopatopuun. MNpegnaraet BbiCkazaTb CYXAEHWNS O COAEPXAHUM XMMUYECKOTo 3KC-
nepuMMeHTa, HauesIeHHOro Ha MPOBEPKY BbICKA3aHHbIX MPEeANONOXEHNN, HA n3yyeHne usu-
YECKMX N XMMUYECKNX CBOWCTB AMOKCHMAA a30Ta. KOppeKkTupyeT naaH akCneprMMeHTa.

2. OemoHcTpupyeT nonydyeHne okcmpga asota (IV) B AMNXP, npegnaraer obyvatowmmcs
OCMbIC/IUTb pe3y/bTaTbl HabMA4EeHUA, OTBETMB HA BOMPOCHI W BbINOMHUB 3aaHus K LEMOH-
CTpaunoHHOMY onbITy «lonyyeHne okcuga asota (IV) u n3yyeHme ero cBOWCTB» (CM. mate-
pvasnbl ansa konupoBaHus) OpraHusyeT 06CyXAeHne OTBETOB Ha BOMPOCHI K AeMOHCTpaum-
OHHOMY OMbITY

3 TlMpepnaraet obyyawWMMCS CNPOEKTUPOBATL XUMMNUYECKNA IKCNEPUMEHT, MOLEMNPYIOLLNIA
NPOMbILL/IEHHbIA Npouecc noayyeHus okcuaa asota (IV) okucnenunem okcuga asota (). OT-
MeyaeT, YTO 3TO OAWMH U3 NPOLECCOB, KOTOPbIA NE€XUT B OCHOBE NMPON3BOACTBA a30THOM KuC-
NoThl

4. ONemoHcTpupyeT onbIT «OkucneHme okcmpa asota (1) go okcmga azota (IV)». MNpepgnaraet
o6yvyalLMMca OTBETUTb Ha BOMPOCHI U BbIMNO/IHUTL 3a4aHns K 4aHHOMY AEeMOHCTPaLOHHO-
My OnbITY (CM. MaTepuasbl 4Na KONMpoBaHuA).

5. Mpegnaraet o06yYyarLMMCa NPOAOCIKUTL NPOEKTUPOBAHNE XMMUYECKOTO 3KCNEPUMEHTA,
CMO/ZeNMpoBaTh Npouecc 3aBepluarlleli cTagum NnponsBoAcTBa a3oTHON KUCMOThI.

6 . [JlemoHCcTpupyeT onbIT «B3anmogelicteue okcmnga asota (IV) ¢ Bogoi n kucnopogom, no-
NlydeHue asoTHON KncnoTei». MpegniaraeT 06yvaoWwMMcs BbIMOSHUTL 3afaHUs K JaHHOMY fe-
MOHCTPaLUOHHOMY OMbITYy (CM. MaTepvasibl ANs KonupoBaHus). MoaBoauT obyyarolmxcsa K
BbIBOAY O MOJIHOM TPEXCTAAUNHON CXxemMe NPOMBbILLINIEHHOTO NPON3BOACTBA a30THOM KUC/OThI.

YyebHas feaTeNbHOCTb 06yyaloLwmxcs:

1 B npouecce hpOHTa/IbHOI 3BPUCTUYECKO 6ecebl y3HaOT 0 CNocobax NoslyvYeHust OKCu-
fa asota (IV) B NpOMbIWAEHHOCTU 1 B nabopatopuun. MNnaHUpyOT XUMUYECKUA 3KCNEePUMEHT,
HaueNeHHbIN Ha n3ydyeHne U3NYeCcKnX n XMMUYeCcKUx CBOMCTB AMoKCcuaa asoTa.

2. HabnwopaloT n3SMEHeHUA BO BpeMs AeMOHCTpauuu nosydeHuns okcmpga asorta (V) B AMNXP.
OTBeyYaloT Ha BOMPOCH! W BbINOJSHAKT 3a4aHUA K AeMOHCTPaLMOHHOMY OnbITY «[lonyyeHue
okcnpa asota (IV) 1 usyyeHue ero cBOMCTB» (CM. Marepuasbl 4718 KonupoBaHus). Ob6cyxaa-
0T OTBETLI HA BOMPOCHI K 4EMOHCTPALUOHHOMY ONbITY.
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3. TMpPOEeKTUPYT XMMUYECKUI IKCTIEPUMEHT, MOAENMPYIOLLU/A NPOMbILL/IEHHbIA Npouecc no-
nyyeHna okcuga asota (IV) okncnenHmem okcuga asota (I1).

4. HabnwopalT gemoHcTpaunto okncneHus okcmuga asota (ll) go okcnga asota (IV). OTBeva-
10T Ha BOMPOCHI N BbINOMHAOT 3a4aHns K AaHHOMY AEeMOHCTPALMOHHOMY ONbITY (CM. MaTepu-
anbl 4N KONnMpoBaHus)

5 TpOoeKTMpYT XMMUYECKNIA 3KCMeprMeEHT, MOAEeNupyLWuii npouecc 3aBepluarlleli cra-
[N MPOU3BO/CTBA Aa30THOWN KUC/NOTbI

6 . HabnwogatoT B3ammogeincteme okcuga asota (IV) ¢ BoAo M KMCNOPOAOM, B pesyrbTare
KOTOpOro obpasyeTcs as3oTHas Kuc/aoTa. BbiNOMHAKT 3ajaHns K 4aHHOMY AEeMOHCTPaLoH-
HOMY OMbITY (CM. MaTepuasbl 478 KONMPoBaHuWS), hopmMynunpyroT BbIBOAbI O mnpoLeccax, se-
XalinMx B OCHOBE NPOMbILL/IEHHOTO NPOU3BOACTBA a30THOWN KNCNOThI

JT1an ypoka 4. KOHTPO/lIb YCBOEHUS, 06CYXAeHNe 40Ny EeHHbIX OWN60K
N NX Koppekymns

Mpepnonaraemasa NPoAoO/HKUTENBHOCTL: 10 MUH.
Meparornyeckaa AeATesIbHOCTb yuuTens:
opraHusyet obcyxeHne pesy/bTaToB UCC/efoBaHnA, NPoBepseT NpPaBuNbLHOCTL 3anmncaH-

HbIX ypaBHeHvu7| peaKLI,VII‘/’I M caenaHHblX BbIBOAOB. OTMeYaeT BaXHOCTb M3yvyaeMbliX coefu-
HEeHWUIN n npoueccos, KakK B Xn3HeneAaTe/nbHOCTN YesioBeka, Tak U B MPOMbILLUTIEHHOCTH .

YuyebHas AeAaTeNbHOCTb 06yYatoLnXCs:

CpaBHUBAOT pe3y/nbTathl paboTbl B Nape ¢ pesysibTaTamu, NOJyYEHHbIMU APYTMMU YYeHUKa-
MW; NP HEOBXOAMMOCTM KOPPEKTUPYHOT BbIBOAbI Y YPAaBHEHUA XUMUYECKUX peakuuii

OT1an ypoka 5. MHgopmauma o goMmawHem 3agaHum n pednekcus

MpeanonaraeMas NPOAO/HKUTENBHOCTb: 6 — 7 MUH.
Meparornyeckas fesTeNbHOCTb YUnTens:
NHOPMMPYET O AOMALLUHEM 3aJaHnK, AAaET KOMMEHTAPUIA MO ero BbINOSTHEHWIO;

npeanaraeT aHkeTy pediekcun K ypokKy U npegnaraeT paccumtatb «HAMBUAYasbHbIA UH-
[EeKC KayecTBa ypoka;

noABOAMT PeNEKCHBHYIO CTATUCTMKY YPOKa MO KOSIMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
kauyecTBa Bbllle 3Ha4YeHus 5;

[EMOHCTPUPYET 3annch LIENN ypoka, cnpalumBaeT: «Kak Bbl AyMaeTe AOCTUTHYTA /N LUENb?».
Ecnn npobnema He pelleHa U Uefb He AOCTUTHYyTa, npepnaraet 06bsICHEHWe, U 3afaéT B
[ONOMIHEHME K AOMalLHEMY 3afaHu0 Noaymatb Hag npuyYnHamm 3Toro.

YyebHas feaTeNbHOCTb 00yyaloLwmxcs:
3a/alT YTOYHAKLWMEe BOMPOCHI O BbIMOJIHEHUN JOMALUHEro 3a4aHus;
paccunTbiBalOT «MHANBUAYA/IBHBIA MHAEKC KayecTBa ypokax;

onpeaensitoT cTeneHb COOTBETCTBUSI NMOCTAB/IEHHON LeNn 1 pe3ynbTaToB AeATe/IbHOCTH; CTe-
NeHb CBOEro MPOABUXEHUA K Lenu;

BbICKa3blBAOT OLEHOYHbIE CYX[AEHMWSI U COOTHOCAT pe3y/bTaTbl CBOEl [AesATeNbHOCTU C Le-
Nbl0 ypoKa
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nmoMouwb YYHNTENIO

MaTepuanbl 4na KonupoBaHUS
XapakTepuctuka okcmpga asota (V)

Ha3BaHue BellecTBa Okcupg azota (IV), guokeug,
asora

Xumunyeckasn chopmyna

MonspHaa macca

Bua XMMMYecKoi cBA3N B MOsekyie
ArperatHoe COCTOsIHME MpY H.Y.
Hanunune/otcyTcTBME LBETa, 3anaxa

Tshxenee/nerye Bo3ayxa (Pacyét OTHOCUTENBHONA
NJIOTHOCTM MO BO34YXY)

PacTtBopumocCTb B Boae
TOKCUMYHOCTb

CTeneHn OKMUCNEeHUS XMMUYECKNX 3N1EMEHTOB B OKCUAE
aszota (IV)

XapakTepucTrKa OKUC/IMTESIbHO-BOCCTAHOBUTESTbHbIX
cBoiicTB okcuaa asorta (1V)

KncnotHo-ocHOBHbIE CBOMCTBa okcuaa asota (1V)

Bonpocbl 1 3agaHnsl K 4eMOHCTpPaLMOHHOMY ONbITY
«[onyyeHne okcmaa asota (IV) n n3yyeHune ero cBoiCTB»

B annapate ans npoBeAeHuss xumunyecknx peakunin (AMNXP) (cm. pucy-
HOK HmXe) nonyunnu okcmpg asota (IV). Kakoe BellecTBo NOMeCTUNn B
OBYropnyt Konby-peaktop !, 4TO NpuUAMBanun B 3Ty KONGY M3 BOPOHKM
2? CocTtaBbTe ypaBHeHWe peakuuun, KoTopas npoTekaeT Mexay 3Tumu
BellecTBamMn B Konbe-peaktope 1 YkaxuTte OKMCNUTESb U BOCCTAHOBU-
Tenb.

Puc. 16. Annapart gna npoBefeHns XuMmuyeckmx peakumin (ArxXpP): 1 — asy-
ropnasi konba-peakTtop; : — fenutesibHasi BOPOHKa 411 paboTbl C TOKCUY-
HbIMW BelllecTBaMK, No3BoNseT A06aBNsATb HEOOXOAMMOE KOSIMYECTBO XUJ-
KOro peareHta B peakuMOHHYI0 CMeCb, He A0rnyckaa pasrepMeTvsaumn npu-
6opa; 3 — émMKoCTM (Hacaakun) ANs XUAKUX peareHToB (NorioTuTenei);

4 — Konnaku; 5 — éMKOCTb (Hacajka) ANS CbINy4nx peareHToB
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74

Bblgenstowmiics ra3 nponyckaam yepes pacTBopbl B Hacaakax V.
1 OnuwwuTe npouecchl, KOTOpPble NPOTEKANN B 3TUX pacTBopax, 3anosiHuTe Tabnuuy

No CocraB Ha6nopae- YpaBHeHue peakumu, Yrto gokasbiBaet
Hacaf- pacTtBopa Mble U3MeEHe- npoTekatoLlel (xapakTepusyer)
Ku B Hacafike HUSA B pacTBope npoTekaroLas
peakums

I Nakmyc
Il Woanpa, kanusa

i MNepmaHraHaT
Kanms

v "'Mapokeua Ha-
Tpus

2 Camas BepxHsisi Hacagka B npmbope (Ha pucyHke o603HayveHa uudpon 3) 3anosHe-
Ha akTMBMPOBAHHbLIM yrfieM KakoBO HasHaueHue 3ToW Hacadku?

Bonpochbl 1 3agaHus K 4e€MOHCTPALUOHHOMY OMbITY
«OkucneHue okcmupa asota (ll) go okcmnpga asota (IV)»

1 Kakoi ras HaxoauTcs B N1acTUKOBOWN GYThike? IMeeT /i OH oKpacky?

2. Kakne naMeHeHVUs NPoM3O0LLIN, KOrAa OTKPbIIM KPbILWKY? Kakas peakuus npu 3Tom
npoTtekaeT? CocTaBbTe ypaBHEHME 3TONW peakuuu.

3. Uto Habnwogaetca nocse Toro, kak B O6yThl/IKy f06aBUAN BOAbl, 3aKPbIIN KPbILLKY U
BCTPSAXHYNU? oyeMy OyTblika HEMHOTO «CXanacb»? OTBET NPOWJINIOCTPUPYRTE COOT-
BETCTBYHOLMM YpPaBHEHNEM XUMNYECKON peakuun.

4. Y10 6ypeT HabnwaatbCs, €Cu CHOBA OTKPbITb KPbIWKY, a 3aTtem fob6aBuTb BOAbI?
OTBeT noficHuTE

3ajaHns K AeMOHCTpaLoHHOMY onbITy «B3anmopelicteBme okcuga asota (IV)
C BOAOW M KNCOPOAOM, MOSyYeHNE a30THON KMUCAOTbI»

1 3anonHute Tabnuuy:

Pernctpupyembiii Temnepartypa, °C lMoka3aHunA gaTuvka MokasaHuA
napamMeTp pH Jartuvka anek-
TponpoBOAHO-

cTn, MKCM/CM
Jo nponyckaHua rasos

Mocne nponyckaHusa
rasos

O6bACHUTE HabMO4aeMble N3SMEHEHNS, MPUBEANTE COOTBETCTBYIOLLEE YPABHEHNE XUMU-
YeCKOW peakuuu

AHKeTa gnsa pacuyéta «MHANMBMAYyanbHOro MHAEKCA KayecTBa ypoka» npuBefeHa B ONu-
caHum meTtogonorum nocobus.
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TeopeTnyeckoe NosACHeHue
JemMoHCTpaunoHHbI/ onNbIT
«MonyyeHne okcmaa asoTa (IV) 1 nsyyeHme ero cBOMNCTB»

B konby-peaktop AMXP (Ha pucyHke 16 nokasaHa uudipoli 1) 3apaHee nomewiarotT 2—3 1
KyCOYKOB MeHOW MPOBOJIOKN WM MeAHbIX CTPYXeK. KOHLEHTPUPOBAHHYK a30THYH KUCMOTY
MOXHO Ha/IMTb B BOPOHKY HENOCPeACTBEHHO nepej OnbITOM. 3apaHee B Hacafku HanmBalT
pacTBopbl creayuwunx sewects: | — nakmyc, Il — noama kanua (unm Hatpus), Il — nepmaHra-
HaT kanusa, IV — rugpokecng Hatpus. CBepxy Npnbop 3akpbiBalT Hacafkol C aKTUBUPOBAH-
HbIM yrném (3). Mpubop AoNXeH BbiTb NOMHOCTLIO cCOBpaH 1 3apsXXeH nepen ypoKoM.

Korga OTKpbIBalOT KpaH BOPOHKM (2), a30THas KucnoTa nonajaet Ha Medb M HauyMHaeTcs
peakuus, conpoBoxgatouwascsa sblgeneHnem okcuga asorta (1V):

Cu + 4HNOs3 = Cu(NOs): + 2NOZT + 2H20

[nsa yckopeHus peakuyum konby-peaktop (1) MOXHO HarpeTb C MOMOLLb CMUPTOBKA UM
3NeKTPoONAUTKN. B cniyyae HarpeBaHusi CNMPTOBKON NoA K016y HE06X0A4MMO NMOMECTUTb MeTasl-
nnyeckyo ceTky BsammopgeicTBue mean ¢ KOHLEHTPMPOBAHHOW a30THOM KMCAOTON — OAMH 13
nabopaTopHbIX CNOCO60B NOJSyYeHUs AMoKcmaa asorTa.

Mpn nponyckaHmn okcmpga asota (IV) yepes pacTBop nakmyca HabnwpgaeTtca 6biIcTpoe U3-
MeHeHne h1Mo/eTOBOI OKpacKM Ha KpacHyt . Okcua asoTta (IV) — KMCNOTHbIA okcug, npu ero
B3aMMOZECTBUM C BOAOIM 06pa3ykTcsa ABe KMCMO0Thl, a30THas 1 a3oTucras:

2NO: + H20 = HNO; + HNO:
A3oTucTtas kucnoTta cnabas u HeycToluMBas, 1IE€rko pasnaraeTcs:

2HNO: = NO + NO: + H20

Mpu nponyckaHum NO: yepe3 pacTBop uoaupa kanus HabnwgaeTcs nosiBraeHue 6Gypoi
oKpacku uoga, KOTOpbliA BbiNagaeT B 0CaA0K B BUAE KPUCTa//IOB TEMHO-CEPOro LBETa Npu n3-
ObITKE gMokcmaa asoTa:

2NO: + 2KI = KNO: + 12

OTa peakuus xapakTepusyeT OKUCNUTEeNbHbIE CBOWCTBA AMOKcMAA as3oTa.
Mpn nponyckaHun okcupga asoTa (IV) yepe3 pacTBop nNepmaHraHaTa kKanus Habniogaetcs
nosiHoe obecuBeymBaHue pacTeopa:

5NO2 + KMnO: + H20 = Mn(NOs3): + KNO3 + 2HNO3

JTa peakuus xapaktepusyeT BOCCTAHOBUTESIbHbIE CBOICTBA AMOKCUAA a3oTa. Takum obpa-
30M, okcupa asota (IV) nNposiBNsSieT ABOWCTBEHHbLIE OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE CBOWA-
+4

CTBa, 06YCNOBNEHHbIE Ha/IMYMEM aToMOB a3oTa N
Mpu nponyckaHun NO: yepes pacTBOpP MMAPOKCUAA HATPUSA BHELLHME W3MEHEHUS He Ha-
6nogatoTcsa. PacTtBop wenounm Heo6xoauMm AN NoraoweHns ToOKCUMYHOro okcmupga asota (1V):

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

OTa peakuuss xapakTepusyeT KMUC/IOTHbIe CBOMCTBa AuoKcuAa a3ota B pactBope wenouu
okcua asota (IV) aucnponopumoHuMpyeT ¢ obpasoBaHMEM [ABYX COMeN: HUTpuTa (B KOTOPOM
CTeneHb OKMUCeHNA a3oTa +3) 1 HUTpaTa (B KOTOPOM CTeNeHb OKMCNEHUA asoTa +5)

Hacagka (3) Takxe CAyXuT AN noraoweHnsa HUTPO3HbIX ra3oB 3a CYET agcopbumm Ha no-
BEpPXHOCTW aKTMBUPOBAHHOrO yrnga. Hacagka (3) Heob6xoauma, Tak kak npyu 60/bLLIOK CKOPOCTH
BblgeneHnss NO: MOXeT He ycrneTb NOrioTUTLCHA PacTBOPOM rmapokcupa Hatpusa. HUTpo3Hble
rasol, nommmo NO2, moryT cogepxaTb ewé okcupg asoTa (Il), koTopblii 06pa3yeTcsa npu B3anMo-
pencteum okcnga asota (IV) ¢ Bogoii:

3NO:2 + H20 = 2HNOs3 + NO
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Okcup azoTta (I) — Heconeobpasywuwmii, 6e3pa3IinyHbIi OKCUA, He NOrnowaeTcs pacTBo-
pOM Liefnoyn, HO aAcopOMpyeTCsa akTMBUPOBAHHbLIM YTr/EM.

JeMoHCT paunoHHbI/A onbIT
«OkucneHne okcmnga asorTa (Il) go okcmaa asoTa (IV)»

Lo ypoka Heo6xoAuMO 3anosiHUTb MAACTUKOBYH OYTbISIKY (6eCuBETHYH Mpo3padHyto Oy-
TbINIKY U3 nonunatunentepedtanata (MN3T), ns-nog Hanutkos) o6vEMoM 1,5 11 okempgom asota (I)
MEeTOLOM BblTECHEHUS BOAbl. 1. MOHOOKCMA a30Ta yAo6HO nonyyaTb B3auMogeincTBueM metasl-
nunyeckoin mean ¢ paszbaBneHHoOl a3oTHON kucnoToi (~30%):

3Cu + ¢ HNO3 = 3Cu(NOs)2 + 2NOT + 4H20

K obpe3kam MeAHOW MPOBO/IOKM WX CTpYXKaM MeaneHHo npunauatoT HNOs (nn. 1,10 —
1,15 r/cm 3. He cneayeT gonyckaTb pa3orpeBaHunsi cMecn Bo nsbexaHne obpasoBaHus Apyrux
OKCUJO0B a3oTa WM 3NneMeHTapHoro asota CHadvasia B peakuMOHHOM cocyde nosiBasTcsa Oy-
pble napbl gMokcupAaa asoTa, obpasywowmecs npu okucreHnn NO kucnopogom Bo3gyxa. Ons
ouncTkm oT NO2 n 6pbi3ar HNO3 okcug asota (II) MOXHO NponycTUTb Yepe3 NPOMbIBHYH CKSIH-
Ky ¢ 5%-HbiM pacTBopoM NaOH n cobupaTb Hag BOAOW.

OnbIT NpoBOAUTCA NOA TAron! Bo Bpems AeMOHCTpauumn yuntesb nokasbiBaeT, YTo ByThbisika
HanosHeHa 6ecuBeTHbIM rasomMm, okcugom asota (II). 3ateM OTKpbIBAKT KPbILWKY, TOTYac Hafg
rOp/bILWKOM BYThINIKM MOSABMAETCA «06/1a4K0» KpacHO-0yporo uBeTa 3a CYET OKMCNEHUA MOHO-
OoKCcufAa a3oTa KUC/I0po4OoM BO3ayxa:

2NO + 02 = 2NO2

ByTbl/IKy MOXHO cnerka casBuTb, a 3aTeM OTMYCTUTb, YTOObLI BO3A4yX Monan BHYTPb. Torga
obpasoBaHue gunokcuaa asorta 6ygeT HabnwgaTbCa BHYTPU OYTbISIKM

3aTem B 6YTbINIKy Ha/IMBAKT HEOO/bLLOE KOSIMYECTBO BOAbl, 3aKPbIBAIOT KPbIWKOA M UHTEH-
CUBHO BCTpsixuBatoT. bypas okpacka NO: mcuyesaeT 3a CUYET ero B3auMoeincTBNSA C BOAOIA:

3NO2() + H2 (B = 2HNO3PEP + no ()

3 ypaBHeHUs BMAHO, YTO B peakuuto BCTynaeT 3 06bEMa rasa, a 06pasyeTcsl TONbKO OfAMH,
T.e. 00bEM rasoB B OYTblUIKE YMeHbLUAETCS, OYThl/IkA HEMHOIO «CXumaetca». Ecnm cHoBa OT-
KpbITb KPbILLKY, CTEHKN OYTbISIKM pacnpaBATcs, BHYTPb 3aCOCET BO34yX, okcupg a3oTa (II) okuc-
nuntca go okcnga aszota (IV), cHoBa nosiBuTcA Oypas okpacka. lNpu go6aBneHun Bogbl 6yaeT
CHOBa Habnwaatbca obecuBevnBaHme 3a cYET nornoweHns NO2 BoOoNA.

YuuTens NofBOAMT LUKO/ILHUKOB K BbIBOAY, YTO A1 nNpeBpalieHns Bcero okcupa asota (IV)
B a30THYH KMCMOTY HEOOXOAUMO B peakLMOHHY CMECb BBECTU OKUC/IUTE/Ib — KUC/IOPOL,.

JeMOoHCT payMoHHbI/A onbIT
«B3anmogeiicTBue okcuga azoTa (IV) c BOAOI 1M KMCNOPOAOM,
noslyyeHne a3oTHOW KUCIOTbI»

OnbIT NpoBOAMTCS NoA TAroi! B XMMMYecKnii cTakaH HanvMBarT 0Koao 50 ma gucTunnunpo-
BaHHOW BO/bl, YCTAHAB/IMBAIOT HA MArHUTHY Mellasiky. 3aTeM B BOAy MOrpyxatT TepMopesn-
CTOPHbI gaTumMK TeMnepaTypbl, AaT4nK pH 1 AaTunK 3/1€KTPONPOBOAHOCTH, KOTOPbIe 3akpenns-
0T B WUTATVBE TaK, YTO6Gbl OHU He Kaca/Mcb SAKOPS MarHUTHOW Mewasnku. MokasaHus AaTynKoB
HY)XHO BbIBECTM Ha 3KpaH, 4yToGbl BUAE/NN BCE YYEHUKM B Knacce. BkiwoyatoT MarHUTHyH Me-
Wwasnky v 3anyckalwT U3MEPEHNS BCEX TPEX AaTUMKOB. Korga nokasaHus AaTyvkoB CTabUn3u-
pytoTcs, o6GyyatoLmecs 3anucbiBaloT UX B TETPAAb, B COOTBETCTBYHOLWME rpadbl TabnuLbl.

3areM B BOAYy OAHOBPEMEHHO C MOMOLLbI ABYX LWINPULOB NPOMyckalT AMOKCKUA asoTa U
Kncnopog. PernctpupytoT n3MeHeHus n3MepsieMbix napameTpoB. TemnepaTypa pacTBopa yBe-
NMYMBAETCS, YTO CBUAETENILCTBYET O NMPOTEKAHUM 3K30TEPMUYECKON peakuun. 19 Toro ytobsbl
N3MeHeHne Temnepatypbl 6b110 3HAUNTE IbHBLIM, C/IeAyeT pacTBOPUTL HE MEHEE 100 M1 AUOKCU-
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Aa asoTa, pH pacTBopa pe3ko YMeHbLUAeTCsl, YTO CBUAETELCTBYET 06 06pa3oBaHnM CU/MbHON
KMUCNOTbI. DNEKTPONPOBOAHOCTb PAcTBOPa Pe3K0 YMEHbLIAETCsl, YTO XapakTepusyeT o6pasoBa-
HUE CWU/IbHOTO 3MEKTPO/InTA.

YunTenb obpallaet BHYUMaHME YYEHMKOB Ha TO, YTO Haj, BOJOV B CTakaHe OTCYTCTBYET Kpac-
Ho-6ypasl oKpacka, T.e. B YC/IOBMSIX AOCTATOUYHOIO KO/IMYecTBa KMC/opoaa AMoKcua asoTta no-
roWaeTcss NOMIHOCTLIO, MPU 3TOM NpoTekaeT o6paTuMast 9K30TepMuyYeckas peakuus:

4NO2 + 02 + 2H20 4HNO3 + Q

MeToanyeckne KOMMEHTapUK

B uenax sKoHOMUWM BPEMEHU AN NpoBefeHUs LEeMOHCTPaLMOHHbLIX OMbITOB HEOO6XO0AMMO
BCE NpUroToBuTb 3apaHee. B konby-peakTop AMXP NonoxmnTb MeaHyto NPoBOMOKY (MM CTPYX-
Ku), 3aN0/IHUB Hacafku COOTBETCTBYHOLUMY pacTBOpamu. KOHLEHTPUPOBAHHYIO a30THYH KuUC-
NI0TY MOXHO HanuTb B NPUGOP HENOCPEACTBEHHO Nepej, OnbITOM. BaXHO OTMeTUTb, UTO BTOPOWA
N TPeTnii feMOoHCTpaLnoHHbIe onbiTel ¢ NO2 cnegyeT NPOBOAMTL TOBKO MPU Ha/IMuUKM B y4eob-
HOM KabuHeTe XOpoLUel BbITSXKU.

3apgaHnsa K ypoky

1 3apaHus Ha pa3BuTMe PYHKUNOHABbHOM FpamMoTHOCTU

1) YTo Takoe KpacHasi a3oTHas Kucrnota? g

TepMUH «ApIMSLLAsa KpacHasi a3oTHas KMCNoTa» MCnosib3oBasics BNAOTb 40 40-biIX rogoB XX
Beka JTO pacTBOp AMOKCMAA a3oTa B a30THOM Knucnote OH MOXET ObITb MO/YYEH KAk HacblLe-
HMEM KOHLEHTPUPOBAHHOI a30THOI KUCMOTbl ANOKCUAOM a3oTa, Tak U Npu pas3noXeHun asoT-
HOW KNCNOTbI

Mpn B3aMmMoAenCcTBMM KOMNOHEHTOB CMECK, COAEPXaLL e HATPAT HaTpMs U CEPHYI0 KUCNO-
Ty, cHadyana npu 100— 110° C npoTekaeT peakumns cornacHo ypaBHEHUIO:

V3 cmecn BblgensaeTca v NeperoHAeTca unuctas asoTHas kucsaoTta Ecnm nosbicMTb Temnepa-
Typy Ao 150— 170° C, To 60/blias YacTb a30THOI KMCNOTbl HAYMHAET pas/araTbCs C BblAe/1eHN-
eM AnokKcuaa asoTa u kucnopoga:

Auokcung asoTta, pacTBOPSisiCb B NEPBbLIX MOPLMAX OTFOHAEMOM a30THOW KUCMOTbI, U CO06-
LLLaeT eil KpaCHO-OpaHXeBblil LUBET. HMKakoro Apyroro Kpacutens 34echb Her.

2) CocTaBbTe ypaBHEHUSI XMMUYECKUX peakLuii, KOTopble NMPOTEKAKOT:

a) npu 100— 110 °C mex Ay TBEPALIM HUTPATOM HATPUS U KOHL,EHTPUPOBAHHOWN CepHOl Kuc-
noTou;

6) npu HarpeBaHun go 150— 170 °C 6e3BOAHON a30THOI KNCNOThI.
OtBer:

a) NaN0O; + H:S04 = HNO3T + NaHSO04

nm

2NaNO0; + H:S04 = 2HNO3T + Na:SO0:

6) 4HNO: = 2H20 + 4NO: + 02

3) [OuHamuka 3arpsasHeHusa atmochepHoro so3gyxa B Mockeeld

9 Mo matepranam kH.. CteHnH B.4., Anuk6epoBa J1.10. KH1ra no xumum gas goMallHEero YteHus. —
M.: Xnmmsa, 1994. — C. 226.

10 AMHaMuKa 3arpsA3HeHns atmoctepHoro Bosayxa B Mockee / /  MpaButensctBo Mockebl [enap-
TaMEHT NPUPOAONO/L30BaHNA U OXpaHbl OKpyxatowel cpefbl. — http://www .dpioos.ru/eco/ru/
air_dinamic (gara obpaweHus 11.05.2021)
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MAKccu — npepenbHoO gonyctuMmas KoHUeHTpauus, cpefHecytodyHada — pnsa NO: cocTas-
naeto,r Mr/ms.

a) PaccuuTaiiTe maccy amokcuaa asota B 1 M3 Bo3gyxa B LieHTpasibHOI YacT MOCKBbI.

6) OueHnTe cpegHee konuyecTso Mosiekyn NO2, KOTopoe 3a OAWH pa3 BAbIXaeT MOCKBUY,
NPOXMWBAaKLWNA B LLeHTpanbHOl YacTn ropoga O6bEM BAOXa npuMmute pasBHbiM 0,5 N

OTBeT:
a) mMNO* = 0,1 *1,1 = 0,11 Mr
ND
%§ Krnoz = ma A = O N a
MnD MND

0,5n « 0111056 r/n
Nnho 6,02 « 123 Monb-t = 7,2 « 1014 mMoniekyn
461/ MoOnb

720 TPUNNMOHOB MOJIEKY/T 3a OA4UNH BAOX!

Puc. 17. KapTa 3arpsA3HeHuss Bo3ayxa Anokcuaom asorta B Mockse v 6nvxariiem MoamockoBbe

1t C 2004 roga HameTunach TEHAEHUMSA MefJ/IEHHOr0, HO YCTOMYMBOIO NPUPOCTa 3arps3HeHNs ANOK-
cugom asota (3—5 % B rog). Mpu 3TOM POCT CoAePKaHUS AMOKCUAA a30Ta OTMEYEH 1 Ha XWUSbIX Tep-
puTtopusix ropoga (1.1 MAKcc ansa ueHTpanbHoii Yactv ropoga u 0.8 MAKce ans nepuddepuiiHbIX XnUblx
TEPPUTOPWIT). 3TO CBA3AHO C TEM, YTO OKCUAbI a30Ta HaMboee CNOXHO «MoJaBNATCA» cpeau ApYrux
3arpsAsHALLMX BELECTB NpY UCNOMb30BaHUM HEMTPa/IM3aToOpPOB Ha aBTOTPAHCMOPTHLIX CPeaCcTBax.

12 B Mockse B nostopa pasa ynano cogepxaHuve guokcuga asota B Bosgyxe / / PUA HosocTtw,
20.04.2020. — https://ria.ru/20200420/1570278347. html (gata obpaweHns 11.05.2021)
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2. 3apgaHue agng noaroTosku K T'MA, BIP

1) Hanuwute ypaBHEHMSA peakuunii, C NOMOLLbI KOTOPbIX MOXHO OCYLLECTBUTb MpeBpaLle-
HUS1 MO CXeMe:

NH: ~ NO ~ NO2 ~ HNO3 » NH:NOs3

[Jna yeTBEpTOro npespaLleHnsa cocTaBbTe COKpaLléHHOEe NOHHOE ypaBHEeHMe peakunn

OtBer:

1 4NH3 + 502—— 4NO + 6H2

2. 2NO + 02 = 2NO:

3. 4NO2 + 02 + 2H20 = 4HNO3

4., HNO3 + NHs3 = NH4NO3

5 H+ + NH: = NH+

2) BblibepuTe BellecTBa, C KOTOpbIMU pearupyeT okcug asoTa (IV):

1) CEpPHUCTbINA ras,;

2) Yrnekucnbiii ras;

3) rmapokcug Kanus;

4) asor;

5) kncnopog

OtseT: 1, 3, 5

3) VMcnonb3ys MeTof, 3N1eKTPOHHOro 6anaHca, pacctaBbTe KO3(h(PUUUEHTbI B ypaBHEHUN pe-
akuun, cxema KOTOpOW:

Tc + HNO3 ~ HTcO: + NO2 + H2O

Onpegennte okKMCNUTENb U BOCCTAHOBUTE b
OTBET:
Tc + 7HNO3 ~ HTcO: + 7NO2 + 3H20

5 4
7 N+ 1 — N
0 +
, —>Tc

- ~o

Tc — BocCTaHOBUTE/b;
HNO3: — okucnutenb 3a cyeT Nss.

TeMbl BO3MOXHbIX MPOEKTHbIX N UCcCneoBaTeNnbCKnx pa60T

1 Koppo3usa ctanu nog AeliCTBUEM HUTPO3HbIX Fa30B U CNOCOOLI 3alnTbl OT HEE.
2. OnpepeneHve copepxaHna oUokcuaa asora B BO34yXe.

3. buonornyeckas posb okcuga asota (I1).

4 Ponb HUTpUUumpylowmnx 6aktepnini B KDyropopoTte asoTa

5. Mownck HanpaBneHnin CHUXEHNA BbIGPOCOB HUTPO3HbLIX ra30B B atMocdepy.

Ypok 7. Kanbuuii n ero coegnHeHuns

Kanbuuii 1 ero coeiHEHNA LIMPOKO PacnpocTpaHeHbl B NPUPOAE U UTPAOT BadKHY Posib
B XXM3HN YenoBeka v obuwectsa. 3HAHWA O COEAUHEHUSIX KallbLMs NMO3BOJISIIOT NOHUMATbL siBfe-
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HUA, MpoOUCXoAsLLME B OKpyXatllem MuUpe, a B HEKOTOPbIX Criydyasax W ynpaBnsaTb XMMUYECKU-
MW npoLeccamm
Tun ypoka: KOMOMHUPOBaHHbLIN (YPOK U3YyYeHUss HOBOro matepuana)
Llens ypoka: co3faTtb YCNOBUS ANsi U3yvyeHUss hM3nyYecKnx n XMMUYECKUX CBOWCTB KafbLms
N ero coefVHeHWli, NPUMEHEHNA COoeAMHEeHNI, (hOPMMPOBaHUS MO3HAaBATE/bHbIX YHMBEpPCaslb-
HbIX AENCTBUIA.
MpoAoMKNTENBHOCTL YPOKA: OAMH aKkafeMU4ecKnuid vac.
MnaHnpyemble pesynbTaTbl:
lMpeameTHbIE:
* MPUMEHATH OCHOBHblE METOAbl MO3HaHMA: HabnaeHne, 3MepeHue, IKCNepPUMEHT;
* XapakTepusoBaTb (PU3MYECKME W XMMUYECKME CBONCTBA Ka/ibLMs U €ro COeAUHEHWN,
NPoOBOAMTbL ONbITbl, NOATBEPXAAIOLME XUMUYECKNE CBOWCTBA MMAPOKCUAA KanbLUS;
* XapakTepu3oBaTb B3aMMOCBSI3b MEXAY COCTaBOM, CTPOEHUEM U CBOWCTBAMMW METAJI/IO0B;
e cobnwopatb NpaBnia 6e3onacHoii paboTbl MpK NPOBEAEHUN ONbITOB
MeTanpegmeTHble:
* ro3HaBaTte/ibHble: aHanM3upoBaTtb, obpabartbiBaTb M MHTEPNpPeTMpoBaTb UHGOPMaLMIO,
Ncnosib3oBaTthb eé AN pelleHns NocTaB/IeHHbIX YYeOHbIX 3a4auy;
* perynAaTuBHbIE: KOHTPO/MPOBATbL N OLEHMBaTb pe3ynbTaTbl y4eOHON AeATeNlbHOCTU, BHO-
CUTb KOPPEKTUBbLI B UX BbIMNOJSIHEHUE;
* KOMMYHUKaTUBHbIE: 3(pekTUBHO paboTaTb B nape, B rpynne npu peweHnn yyebHbix 3a-
Aad
JINYHOCTHbIE:
* pasBMBaTb NpakTUYeCKne HaBblK/ MO UCNOJb30BaHUID Yy4ebHOro o6opyaoBaHus;
» cthopMupoBaTb MO3HaBaTe IbHbI UHTEPEC, HanpaB/IeHHbIN Ha N3yYeHne XUMMMUYEeCKMX Co-
€AVHEHUN KanbLusa U X NPUMEHEHUE BXXM3HW 4YesioBeka

O6opyaoBaHne, nporpaMMHoOe o6ecneyeHne U pacxoaHble MaTepuarnsl

KomnbloTep, nporpammHoe o6ecneveHune Releon Lite, umdpoBbie AaTunkn 371€KTPONPOBOA-
HocTK, gatumk pH; ctakaH xumundecknii (50 mn); ctakaH xumunueckuii (150 mn); apdoposas
yalka; npuéop ANA NOoAydYEeHUs rasoB, 3apsKEeHHbI MPamMopoM WM CONAHOM KUCNOTOW; WTaTus
C 3aXUMOM, WnaTesb; NMHLET; ANCTUN/IMPOBaHHAsA BOAa; M3BECTKOBAsA BOAA; COMAHas KucnoTa
(1:2); mpamop (Kycoukun); pacTBop eHonTanenHa, Konnekuus MmHepasnos.

Xop[ ypoka

OTan ypoka 1. OpraHnsaunOHHbIA

Mpepgnonaraemas NPoOAOIXKUTENbHOCTb: 1—2 MUH.

Meparornueckasn AeATeNIbHOCTb yuuTens:

npoBepsieT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, cO34aéT MooXu-
Te/IbHbIA 3MOLMOHa bHbI HACTPOI Yy 06yyaloLwmxcs

YuebHasa fesaATesIbHOCTb 00YyYatoLnXCcs:

3MOLMOHA/IbHO HacTpanBalTCA Ha NPeACcTOALLYH0 yYeOHY0 AeATeNbHOCTb

OTan ypoka 2. AKTyanusaunsa n ob6obu,eHne 3aHaHum

Mpepnonaraemasa NPoAoO/HKUTENBHOCTL: 10 MUH.

Meparornyeckaa AeATesIbHOCTb yuuTens:

npegnaraeT yyalumcs nNpocnylaTb CEPUID CYXAEHWA M Ha MX OCHOBE OoNpefennTb Temy
ypoKa 1 uenb ypoka. Ha nobom atane BbiCKa3biBaHWUSA CYXAEHUA MOXHO 03BY4YUTb OTBET.
O Kakom 3nemeHTe MAET peyb?
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MeTann

B coegnHeHnax nNposaABndeT TONbKO BasIeHTHOCTb I .

Haxogutcsa B IV nepnoge MNepnoanyeckoii CUCTEMbl XMMNYECKNX 3/IEMEHTOB.
OueHb aKTMBHbIA MeTasl/l, Ha BO34yXe OGbICTPO OKMCNseTCs .

ST S

BcTpeuaeTcs B NpMpoAe TOSIbKO B BUAE COEANHEHWIA.

=2

BxoauT B coctaB Mena (Mpamopa, s4HOl CKOpAynbl, U3BECTU U T. 4.).

Mocne onpegeneHuss afieMeHTa U TEMbl ypoka npegsaraet faTb XapakTepucTuKy Kasbuus
Ha OCHOBE €ero NosioXeHuns B MNepnoanyeckoin cncteme (CM. Matepuasbl 411 KONMPOBAHNS).

MpeanaraeT 04HOMY M3 YYEHWUKOB 3aunTaTb XapaKTepPUCTUKY KaslbLusS.
YuyebHas AeAaTeNlbHOCTb 06yYatoLMxcs:

BbICKa3bIBAOT CBOW MNPEANOJIOXKEHUSA; COr/1acoBbLIBAOT C yuMTesnieM TeMy W Leflb YPOoKa,;
npeanaratroT cnocobbl ¥ CPeAcTBa AOCTUXEHUS Lenm

BbINOSHAOT 3afaHNs N0 XapakTePUCTUKE KaslbLus
MpoBEPAIOT OTBETHI MO XapakTEPUCTUKE KaslbLus

OTan ypoka 3. O6bscHeHMe HOBOro maTtepuana. NpumeHeHne 3HaHUN’
B HOBOW cutyauumn

Mpepgnonaraemas NPoAO/IXUTENLHOCTL: 17 MUH.

Meparornueckasn AeATeNbHOCTb yuuTens:

1 OO6bBbACHSET yyalmMca HOBbI MaTepuas € AeMOHCTpauuein pusnyeckux CBOWCTB Kaslb-
Lnsl, 0COBEHHOCTAMM €ro XpaHeHusl B CBA3M C €ro BbICOKOW akTMBHOCTbIO OTMevas akTuB-
HOCTb Kanbuus, npeanaraet yyeHukam CnporHo3MpoBaTb CNOCO6 nosyyeHus kanbuus [e-
MOHCTpUpYeT B3aumMogencTeme KasbLus C BOAOW M NOCNeAyHLWUM onpeaeneHnem xapakre-
pa cpefbl pacTBopa rmapokcuaa kasiblusa ¢ NoOMoLbo gatumka pH u dpeHondranevHa.

2. MpoBoauT aKkcnepuMeHT «B3anmogelicTBme okcmaa KanbLus ¢ BOA4OM» C NOC/eaylowmnm
onpefenieHneM xapakrepa cpefbl

3. K obpasylolemMycsa pacTBopy rmapokcua Kanblms BMecTe ¢ 0cajlkoM npuansaeT cons-
Hyl kucnoty. OTmedaeT, YTo MoH Caz 6ecuBeTeH. BHOCUT B MOJIyYEHHbI pacTBOP HUXPO-
MOBYIO NneT/o. 3aTem nomMeLlaeT NeT/Ii0 B njamMs CNMpTOBKW . [py BHECEHUW B njams pac-
TBOPUMbIX COMEN KanbLmsa naams okpallmBaeTcs B KUPMUYHO-KPACHbIWA LBET.

4. Yvyawmeca B TeTpagax 3anuchbiBaldT ypaBHEHUS MpoTeKawlmMx npoueccos, OoTMeyarT
npM3HaKn peakuuii

5 TlpegnaraeTt yyawMMcs BbIMO/IHUTE 1ab0paToOpPHbIA ONbIT «B3aumMogeicTBne M3BECTKO-
BO BOAbl C YINEKUCbIM Fa3oM», 3HAKOMUT YYEHWKOB C METOAMKaMu NpoBeAeHUs OnbiTa,
pa3faéT 3agaHue n obopygoBaHMe U gaeT UHCTPYKUUIO no paboTte

6 . BbinonHAT nabopatopHytlo paboTy; pa6otas B napax (B rpynnax) no WHCTPYKUUW,
0POpPMAIAIOT pe3ynbTaTbl U3MEPEHU U pacyéTbl B TeTpaan WM Ha cneumanbHbIX G6/1aHKax
(cm maTepuansl Ans KonupoBaHuAa) [lenatT BbiBOAbI N0 paboTe

7 3HaKOMUT yyalluxcs ¢ CoefMHEHUS MU KasbLums, pacnpocTpaHéHHbIMU B npupoge (c ae-
MOHCTpaLMAM/N MUHEPASIOB M UX COCTABOM), U NMPUMEHEHNEM COEOUHEHUIA Kanbuus, 0TMe-
4yaeT posib KanbLus B OpraHn3Me YesioBeka U XUBOTHbBIX

YyebHada aeAaTenibHOCTb 0b6yvatoLmxcs:

3anncbiBaldT Ha3BaHWe MUHepasioB U UX cocTas, 061acTh NPUMEHEHUS COeAUHEHWNA Kasfb-
uns
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JT1an ypoka 4. KOHTPO/lb YCBOEHUS, 06CYXA4eHNe A0ONYLW EHHbIX OWN6OK
N NX Koppekymns

Mpepgnonaraemas NPoOAO/IKUTENBLHOCTL: 10 MUH.

Meparornueckas AeATENbHOCTb YUYUTENA:

opraHuMsyeT ob6cyxaeHne pesysbTatoB UCCefoBaHUs, NpoBepseT NpaBu/bHOCTb 3anncaH-
HbIX YpaBHEHWN peakunin 1 caenaHHbliX BbIBOAOB. OTMeYaeT BaXHOCTb NpoTekalLwmnx npo-
LeCCOoB BXXU3HeAeATe/IbHOCTU YesioBeka.

YyebHas feaTenbHOCTb 00yyaloLwmxcs:

CpaBHMBAKT pe3ynbTatbl paboTbl B nape (B rpynne) ¢ AaHHbIMW, MOMYYEHHLIMU APYTUMMU
yyeHuKamu; npu Heob6xo4MMOCTU KOPPEKTUPYIOT BbIBOALI U ypaBHEHUS XUMUYECKUX peak-
L

OTan ypoka 5. MHGopmauma o goMmalwHeM 3agaHum n pednekcus

Mpepnonaraemas NPoOAONXKUTENbHOCTb: 6 — 7 MUH.

Meparornyeckas AeATENbHOCTb YUYUTENSA:

NMHpopMUpyeT 0 AOMalLHEM 3aJaHun, JaéT KOMMEHTapuii Mo ero BbINOSIHEHWUIO;
npegnaraeT aHkeTy pediekcnn K YPOKy U pacuéTt «/HOouBMAyasbHbIA MHOEKC KayecTBa
ypokKa»;

noABOAUT pedd/IEKCUBHYIO CTATUCTUKY YpOKa MO KOJIMYECTBY YUYEHUKOB, Y KOTOPbIX UHAEKC
KayecTBa Bbllle 3HaYeHus 5;

LEMOHCTPUPYET 3anuchb Lenn ypoka, cnpawmnsaeT: «Kak Bbl gfymaeTe AOCTUTHYTA /i1 Lenb?»
Ecnn npo6nema He pelleHa W Uenb He 4OCTUTHYTa, npegnaraet o6bscHeHWe U 3a4aéT B A0-

NOSIHEHVE K AOMAaLLUHEMY 3a[4aHUI nogymatb Haf NpuuyMHaMy 3TOro.
YyebHada aeAaTenibHOCTb 06yyatoLwmnxcs:

3a/alT YTOYHAKLWMEe BOMPOCHI O BbIMOJIHEHUN JOMALUHEro 3a4aHus;

paccuntbiBaloT «/HANBMAYASIbHBIA UHOEKC KavyecTBa ypoKa»;

onpefensoT CTeneHb COOTBETCTBUSA MOCTAB/IEHHON Lenu 1 pesybTaToB AeATeNbHOCTH; cTe-
NMeHb CBOEro NPOABUXEHUS K Lenu;

BbICKAa3bIBAOT OLEHOYHbIE CYXAEHUS U COOTHOCAT pe3y/bTaTbl CBOEN AESATEeNbHOCTU C Le-
Nblo ypoka

MaTepuan gns noaroToBKU K YpOKY
NHCTPYKUMsi K TabopaTopHOMY OnbITy «B3anMogeincTeme n3BECTKOBOI BOAbI C YINEKUCIbIM

ra3om»

82

e 3anycTuTe Ha perumcrtpaTtope faHHbIX nporpaMMHoe obecneyeHne Releon Lite.

» Mopgkntounte gaTynk 3N1eKTPONPOBOAHOCTH.

» B cTakaH Haneiite 20 mn pacTBopa M3BECTKOBOI BOAbI, ONYCTUTE B HET0 AAaTUYUK 3N1EKTPO-
NPOBOAHOCTN, 3aKPEN/EHHbIN B Nanke wrtaTnea.

» Habniopaite 3a U3MEHEHWEM 3HAYEHWs 3MEeKTPONpoBOAHOCTU. Korga nokasaHus anek-
TPONPOBOAHOCTU MepecTaHyT U3MEHATLCH, 3anuIINTe 3HaYeHne B TabnumLy.

* B TeuyeHue HEeCKO/IbKMX MUHYT MponyckanTe yepes3 M3BECTKOBYH BOAY Yr/EKWC/bIA ras,
ncnonb3ys Npuéop A4sa nosyvyeHus raszos. O6parTvTe BHUMAaHUE Ha CKOPOCTb Nponycka-
HWA yraekucnoro rasa. OHa He f0/kKHa 6biTb O4YeHb 60/bLION . PerynmpoBaTb nogady ra-
3a MOXHO C NOMOLWbIO KpaHa. HabnogaiTte 3a MISMEHEHUEM B pacTBOpPE M M3MEHEHUAMM
3Ha4YeHMs 3N1eKTPONPOBOAHOCTH.

« [ponyckaiTe yrnekucnblii ras Ao nNosyvyeHWss Npo3payHoro pacrteopa. Haneite B npo-
O6MpPKY 2 MN MOSIYYEHHOro MPO3payvYHOro pacTeopa W HarperTe Ha naMeHu CrUPTOBKU.
Uto Habnopaete? Kakoii ras Bbligenserca? KakoB cocTtaB ocagka?
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» 3anonHute Tabnuuy pesynbTaToB OMbiTa U cAenaiTe BbiBOAbl. B BbiBOgax oTpasute npo-
Leccobl, npoTekalwLme B pacTeope (B BUAE XUMUYECKUX YPABHEHUI) N N3MEHEHNS 3Ha4Ye-
HWIn 31EeKTPONPOBOAHOCTH
* Haneiite B npo6upKy 2 M1 NOSTyYEHHOTO MPO3pPayYHOro pacTBopa W HarpenTe Ha naaMeHu
cnnpToBku. UTto Habnogaete? Kakoi ras Bblaensietcsa? KakoB cocTtaB ocajka?
KOHTpo/sibHbie BONPOCHI:
1 Moyemy U3MeHsieTCA 3HAYeHVEe 31eKTPONPOBOAHOCTN N3BECTKOBOI BOAbI MPM NponyckKa-
HUM Yyepes Heé yrneKMcnoro rasa? 3anuinTe ypaBHEHUS XUMUYECKUX peakuuid, MpoTeKakLwmnx
npu 3ToM

noMouwb YYHUTENIO

MaTtepuan gnga KonnposaHus
XapakTepucTtumka kanbums

XapaktepucTtmka Kanbuuii
MopsiakoBbIi HOMEP
OTHOocHTE bHAsA aToMHas macca
3apsag agpa
O6LLee uMcnNo 3M1EKTPOHOB

UmMCNo 3N1EKTPOHOB HA BHELLUHEM 3/1EKTPOHHOM
cnoe

CTeneHn oKUCneHust

dopmyna BbICLLErNO OKCUAA 1 €r0 Xapakrep
(OCHOBHBbIIA, KACMOTHBIIA)

dopmyna rMapoKcHaa v ero xapakrep

Tabnuua pesynbLTaToB paboThl

No Viccnenyemblii pacTBop ONeKTponpoBOAHOCTb, MKCM/CM
onbITa

! 13BecTkoBas Boda
2 PactBop ¢ ocagkom*

3 PacTBop nocsie pacTBOpPeHVsi ocaka

*HeobxoaMMOo 3anucatb HavMeHbLLIEe 3HaYeHUe 3NEKTPONPOBOLAHOCTH .
AHKeTa ansa pacyéta «VHAMBMAyaslbHOrO MHAEKCa kayecTBa ypoka» (cM. paboTty «U3y-
YeHne CTPOEeHUs MaamMeHmn»)

TeopeTnyeckoe NosACHeHue
Ecrm B pacTBOp rmgpokcuga kanbLusa nNponyckaTb Yriekucnblli ras, To obpasyeTcs Hepac-
TBOPUMbIA KapboHaT KasibLUS:

Ca(OH)2 + CO: = CaCOsi+ H20
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OeKTpoNpoBOAHOCTL pacTBopa No Mepe BbiMNafeHus kapboHaTta Kanbuusa 6yaeT CHMXKaTb-
cs. Koraa Bce MOHbI Kanbuusi NepeingyT B 0Cafok, 3/1EeKTPONPOBOAHOCTL pacTBopa 6yaeT MUHU-
MasnbHOW. MNpu ganbHewemM NponycKaHun yriekucoro rasa 6yaeTt npoucxoanTb pacTBOpPEHME
KapboHaTa Ka/bLus 1 3/1eKTPONPOBOAHOCTb pacTBopa OyaeT yBeNn4mBaTbCs.

CaCO; + H20 + CO: = Ca(HCO:s):

MeToAnyeckme KOMMeHTapuu

B Lensax aKoHOMUK BpemeHW AN npoBefeHus nabopaTtopHOro onbiTa Heo6xoAuMoO 3apa-
Hee NpUroToBUTL NPUBOPLI ANSA NONYyYEeHUA ra3os, 3an0/IHUB UX KycoykaMn Mmpamopa. Pactsop
CONSAHOM KUCNOTbl HA/IMBAKT B NPUOGOP HENnocpenCcTBEHHO nepej, OnbITOM.

PacTtBop rugpokapboHarta KasbLusa nocne KUNAYeHNs MOXHO MCCnefoBaTb Ha 3N1eKTPonpo-
BoAHOCTb OfHako BCreACTBMe SleTyvyecTn X/10poBOA0POAa, 3N1EeKTPONPOBOAHOCTL MOXET OblTb
BbICOKOW . A 9TO MPOTUBOPEUUT XUMUYECKUM NpoLeccam.

3apgaHnga K ypoky

1 3apgaHusa Ha pa3BuTuUe PYHKUMOHA/IBHOM rpamoTHOCT!U

1) Xumunuyeckue npouecchl, uccregoBaHHble B nabopaTopHOi paboTe, NPOUCXOAAT B Npu-

pone O6pa3oBaHWe CTanakTUTOB CBA3aHO C BblAefieHneM kapboHaTta kasibuusa 13 pac-
TBOpa rngpokapboHara Kanbums. Kak aToT npouecc nposecty B nabopartopumn?

Puc. 18. O6pa3oBaHuMe CTa/laKTUTOB B nellepax

OrtBeT:
HarpeTb pacTBop rngpokap6oHaTta Kanbuus Ao KuneHus. MNpu 3TOM OH pas3foXWTCs C Bbl-
JeneHvem kap6oHaTa Kanbuus, Yrnekncnoro rasa v Bogpl.
2) TMpwu cTUpKe pykamu X03siika yBuaena MHOXeCTBO Ny3bipeit. OHM nepenvBannCb pasHbl-
MW LUBETAMU M NX GbINO 04eHb MHOro. CdopmynunpyiTe BbIBOA O TOM, B KaKOi BoAe CTU-
paeT xo3sika: MATKONn UM XECTKON. Kakne npusHakm noaTBepXaatoT Bawl BbiBOA?

Puc.19. CTupka 6enbs
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OtBerT:
Xo3salika cTupaeT 6enbé B MArKoin Boge. MbIIo NEHUTCA M AAET Ny3blpu TOSIbKO B MSITKOW
BoZlE
2. 3apaHue png noaroTosku K 'MA, BIP
1) HanuwuTe ypaBHEHMs peakuuii, ¢ NMOMOLLbK KOTOPbIX MOXHO OCYLLEeCTBUTb MpeBpa-
LLIeHNS MO CXeMe: ! 2 3
Ca CaO Ca(O~ 2 Ca(N0s):

[ns TpeTbero npeBpalleHns cocTaBbTe COKpaléHHOE ypaBHEHUE peakuuu.
OrtBeT:

1 2Ca + O = 2Ca0O

2. CaO + H20 = Ca(0» :

3. Ca(OH): + 2HNOs3 = Ca(NOs3)2 + 2H20

4, H+ + OH—= H20

2) C kakumu BellecTBamu 6yaeTt pearnpoBaTh ralwéHasi U3BecCTb:

1) cepHUCTbIM ras3om 3) CONSAHOW KMCMoToi

2) yrapHbiM rasom 4) egkuM HaTpoM

OtBerT:1, 3.

3) Kakue gBa M3 nepeuyuciieHHbIX BellecTB OyayT BCTynaTb B peakuui C OKCUAOM Kaslb-
uma?

Cu(OH):

HNO:s

O2

Ba(OH):

CO:

OTBeT: 2, 5

TeMbl NPOEKTHLIX U UccnenoBaTebCKUX paboT

YKEcTKoCTb BOAbI U CNOCOOLI €€ yCTpaHeHUs .

OnpepgeneHne XXECTKOCTU BOAOMNPOBOAHOW BOAbI.

MpyMeHeHne coefnHeHunii Kanbums B MeguumHe.

Kanbuuin B npupoge. Murpauust Kanbuusi B OKpyXarLem Mupe.
Kanbuuii B XXN3HW YyenoBeka.

g s WNp

gk 0N R

Nab6opaTtopHblie paboThl

8 knacc
MpakTunyeckad pabora Ne 1
«M3yyeHne cTpoeHna nnameHn»

TeopeTunyeckasa yacTb

FopeHne — CNOXHbIA NpoLecc, CoONpoBOXAALWNIACA BblAE/IEHNEM IHEPrUKU, Kak npasuno,
B BUAe Tensa u ceeta. PasnMyaloT romoreHHoe ropeHue (Hanpumep, npu pabote ra3oBoii ro-
pesiku), n reTeporeHHoe ropeHue (Hanpumep, ropeHue cnupta u cyxoro roptoyero). B paccmo-
TPEHHbIX NpuMepax nnams MMeeT CXOA4HOe CTpOoeHMe. B HEM MOXHO BblAENUTb TPY YacTu.

1) BHYTpeHHWIA KOHYC TEMHOTO LBeTa (B C/lydae ra3oBoii rOpenkn CUHEro UBeTa) C HU3KOW TeM-
nepatypoi ~ 300—500 °C. 3gecb NpoOMCXOANT UCMApPEHME N Pa3/IOXKEHNE TOpHYEro BeWecTsa.

2) CpefHuini BOCCTaHOBUTE/bHbI KOHYC COCTOUT M3 CMECU BO3ayXa M ropsilero rasa. 3gecb
nog B/MSHMEM 60siee BbICOKOIW Temnepatypbl (1500— 1800 °C) npoaykTbl MCNAPEHUs U pasno-
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XEHNSA TOPHUYNX BELLECTB akTMBHO pearupyrloT ¢ Kucropogom. Ecnm yacTb yrnepopga ocrtaércs
CBOGOAHOW, TO €ro Mesbyaillme YacTulbl packansTcsa 1 NpuaalT NaaMeHn SPpKoe CBevyeHne
3JTa yacTb nnameHu 6orata yrapHbim ra3om CO — CW/IbHbIM BOCCTaHOBUTE/IEM, NO3TOMY €€ Ha-
3blBAOT BOCCTAHOBUTENbHOW. Toyka Hambosiee BbICOKOW TemnepaTtypbl HaxoAuTCs Ha OCTpue
BOCCTAHOBUTENbLHOIO KOHyca

3) BHeLWHNN OKUCNNTENbHDBIA KOHYC 06pasyeT HEBUAMMYIO 060/104KY, OKpPYXaloLlyl nna-
MSA. 34ecb NMog BAUAHWEM 3HAUYUTENIbLHONO MPUTOKa KMcaopoga Bo3gyxa NpPoucXoguT NOoJIHoe
oKkucneHune roproyvero Beuwectsa 4o CO2 n H20 (npu ropeHnn Cyxoro roptovero Ha oCHoBe ypo-
TponuHa Takke obpasyeTtca N2). NMpn 3ToOM ocTaéTcsA M36bLITOK KMCI0pPo4a, KOTOPbIN Npu BbICO-
Kol TemnepaType 06/1a4aeT BbICOKOA OKUC/IUTENbHON akKTUBHOCTbIO, MO3TOMY BHELLHSAS 4acTb
nJamMeHn Ha3blBAeTCA OKUC/NTE bHOIA

Vicnonb3ys nogayB BO3Ayxa, MOXHO YBEINYUTb TeMNepaTypy NiameHu.

MpakTwnyeckasa yacThb

Llenb onbiTa: usyuynTb CTpOEHUE MaMeHu, onpefennTb TeMnepaTypy B pasHbiX ero 30Hax
NPV MCNONb30BaHUN Pa3/INYHbIX UCTOYHMKOB Tenna.

MepeyeHb AaTUYMKOB LUAPOBOM nabopaTopun: 4aTiuk TeMmnepaTypbl TePMONapHbIiA .

JononHuTensHoe o6opyhoBaHMe: WTATUB C 3aXUMOM; AepxaTenb A8 npobupok; cnup-
TOBKA.

MaTepuanbl 1 peakTuWBbl: CNMPT 3TUMIOBLIN; CyX0e ropryee; cBeyva.

TexHuka 6e30MacHOCTU:

1 Pabota cBs3aHa C OTKPbITbIM NJiaMeHeM — 6GepernTecb oxora.

2. Tepmonapa nocsie n3BfevYeHns 13 NaaMeHn OCTbiBaeT He cpa3ly — beperntecb oxora.

3. B cnupToBKe cogepXuTca roproyas XuMaKocTb.

NHCTPYKUNS K BbINOMHEHUIO:

1 Mogkntounte BbICOKOTEMMEpaTypHbI faTumk (TepMonapy) K perncTpatopy AaHHbIX (KOM-
nbloTepy). 3akpenute AaTumk B LUTATUBE Tak, YTOObI €ro KOHUYMK Kacanca UTUAA CIUPTOBKA.

2 . 3axrnte cnupToBKy. Korga nokasaHusi cTabunmampyroTcsl, 3anuiinTe 3HavyeHue Temne-
patypbl Ha cxeme naameHu (puc. 1).

Puc. 1 Toukn nsmepeHus temnepatypbl niameHun

3. lMepemellalite gatumk Temnepatypbl B CrieAyioLly0 TOYKY MaMeHU B COOTBETCTBUM CO
cxemoii. nsa atoro ocnabnsante mydTy 1 nepemeuwiaiite eé (BMecTe C nankom u gatynkom) B
Hy)xHoe MecTo. Korga nokasaHusi cTabunusupyroTcsl, CHoBa 3aHOCUTE 3HaYeHue Temneparypsbl
B COOTBETCTBYIOLLEN TOUYKE HA CXEeMy

4. Tak M3mepbTe TeMnepaTypy BO BCeX TOUKax njameHu, 0OTMEUYEHHbIX Ha CXeMme.

5. TMoBTOpuUTE AEACTBNS CO CBEYOI U CYXNM FOPHOYUNM.
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6 . ObpaTunTe BHUMaHue! MNpn U3yvyeHUn CTPOEHUSA MNNaMEHN CYXOro ropryero Mcnosb3ay-
eTca 1/4 yacTb TabneTkn. Kycouek roptoyero nomewarT Ha KepaMmnyeckyto nanTky.
7 BHecuTe B nf1amsa CNMPTOBKU Ha NOJSIMUHYTbLI NPO6GUPKY W3BNekute npobupky 13 nname-
HU 1 paccMoTpuTe eé NoBepPXHOCTb
s [MoBTOpWTE ONbIT CO CBEYOI Kakoro upeTa ob6pasoBasics HaNET? YTo 370 3a BEWEecTBO?
PesynbTartbl namepeHunin/HabntogeHni

Temnepatypa Uto obpasoBsa-
Temnepatypa Temnepatypa
VICTOUHMK 0K0J10 TS < N Nocb Ha rno-
No B CpefHen B BEPXHeN
TEernsoTbl (kycouka ro- BEPXHOCTU
4acTu nJ1aMeHn  4YacTu MsiameHu
ptoyero) Npo6upKu
! CnupToBKa
2 Cseva

3 Cyxoe roptoyee

BbiBOAbI:
B BbiBOAax ykasaTtb, Kakoil MCTOYHMK TEeNI0Tbl NPeAnoYTUTENIbHO UCNONb30BaTh B XMMUYeE-
CKOIl nabopaTtopun n noyemy
KOHT po/ibHble BOMPOCHI:
1 Kakoi MCTOYHMK nnameHn 6bl1 NCNoNb30BaH?
2 Kakas yacTb nnameHu camas ropsyan?
3 [lo kakoil makcMMasibHOWN Temnepartypbl yaaétcsa nporpeTb Tepmonapy?
4. Y10 ropavyee — UEHTP naamMeHu nnm kpas?
5. MNoyemy cnmpToBKa rOpUT MNOYTU GecuBETHLIM NJamMeHeM, a cBeya — CBeTAWwuM? Mox-
HO /11 UCNONb30BaTb CBeYn B iabopaTopun BMECTO CNMPTOBOK?
6 . Kakve npoayKTbl ropeHus ofuHaKoBbl Y CNUPTOBKU U CBEYN?
7 3apaHue gna nogrorosku K TMA, BIP
Mpu HarpeBaHun TBEPAbIX BeLLECTB B Npobupke HEO6X04MMO:
1) B35Tb NPOOUPKY B PYKU U HarpeBaTb Ty 4acTb, 4e NIEXUT BELLECTBO;
2) 3aKpenuTb NPOOGUPKY B WITATMBE U HarpeBaTb Ty 4acTb, 4E IEXUT BELLECTBO;
3) B3ATb NPOOGUPKY B PYKKX, NPOrpPeTb BCIO NPOBMPKY, a 3aTeM Ty YacCTb, A€ JIEXUT BELLECTBO;
4) 3akpenuTb NPO6GMpPKY B LUTATMBE, NPOrpeTb BCHO NPOOMPKY, a 3aTeM Ty YacTb, rae NexuT
BELLECTBO
MpaBu/bHbIA OTBET: 4
8 . 3agaHue ans pasBuTUA PYHKLMOHAILHOW rpaMOTHOCTH
B kHure Maiikna ®apages «WcTtopusa cBeum» aBTOp ONuCbiBaeT
OMbIT, KOTOPbIA OH AEMOHCTPMPOBAS Ha CBOUX MleKuuax B nnawvs cee-
Y/ OH MOMeLLan U30THYTYI0 CTEKNAHHYI Tpyoky OAWH KOHel, Tpy6ku
onyckancsa Heganeko ot uTWAS, BTOPO BbIBOAUICA Ha HECKOJSIbKO
CaHTUMETPOB OT nfameHn Yepe3 HeEKOTOpoe BpeMs K KOHUY TpyOku
NoAHOCUIN TOPALWYIO NyyYnHy. [losABNANOCL nnams, KOTOpPoe cylle-
CTBOBaJ1I0 OTAE/IbHO OT M/1aMeHn cBeyn. Kak MOXHO 06BbACHUTL 3TO AB-
neHune?
OtBer:
B 3TOii yacTM niamMeHn NpPoMcxXoauT ucnapeHue napaduHa. Mapbl
napaduHa Ha Bo3ayxe, NpU NOMAXUraHUu, 3aroparwTcs.
JononHnTensHasa nHpopmaums

dapapgen M. Uctopusa ceeun: Mep. c aHrn./Mopg pea. 6. B. HoBo- Puc. 2. OnbIT
xunosa. — M.: Hayka. naBHass pegakumsi pnusnko-maTteMaTUyecKori C nnaveHeMm cseuu
nutepatypbl,1980. — 128 c.: un. — (bubnmnoteuka «KBaHT»).
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NNabopaTopHbIA onbl T Nel.
«[lo KaKon TemnepaTypbl MOXHO HarpeTb BeL,ECTBO»

TeopeTunyeckasa yacTb

Mpn HarpeBaHMX BELLECTBA B HEM ycTaHaBNMBaeTCs Tenso-
BOI GasiaHC: CKOPOCTb MoABoAa Tensa B KAKOM-TO MOMEHT CTa-
HOBUTCS1 pPaBHOW CKOPOCTU ero paccemBaHusi [MOCKOMbKY CKO-
poCTb NOABOAA M CKOPOCTb paccemBaHusi 3aBUCAT OT PasHOCTU
Temnepartyp mMexay O6beKkTOM U cpefloil, TO B COCTOSIHAU Te-
N10BOr0 paBHOBECWS Yy BellecTBa YyCTaHaB/MBaeTCca onpeje-
néHHasa Temnepatypa OHa 3aBeA0MO HWXe, YeM Temnepatypa
naamMeHu, 3a CYET paccenBaHus Tensia

Puc. 3. Mpubop ansa onpegeneHns Temnepartypbl NiaBfeEHNS:
1— TepMonapHbIi gaTuvk; 2 — Necok; 3 — CnMpTOBKa

MpakTwnyeckaa yacTb
Llenb paboThbl: NPOAEMOHCTPUPOBATL BO3MOXHOCTN CMUPTOBKA A1 HArpeBaHUs BeLLeCTB.
MepeyeHb faTUYMKOB LMAPOBOI NabopaTopumn: AaTunk BbICOKOTEMNEPATypPHbI Tepmonap-

HbIl

JononHnTensHoe obopyaoBaHue: LWITATUB C 3aXXKUMOM; CMUPTOBKA.

MaTepuanbl 1 peakTuBbl: CNUPT 3TUOBLINA, PEeYHO Necok.

TexHuka 6e30MnacHOCTU:

1 Pabota cBs3aHa C OTKPbITbIM NfameHeM — bGeperntecb oxora!

2. Tepmonapa nocsne u3B/evYeHUs U3 NNaMeHn OCTbiBaeT He cpa3y — bGepernTecb oxora.
3. B cnupToBKe COAEPXMUTCA roproyvast XuAKocTb.

4. PaboTtaTb B O4YKax.

WNHCTPYKUMSA K BbINOSIHEHNIO:

1 B npo6upky HacbinbTe Necok Ha 2—3 CM MO BbICOTe. 3aKpenuTe NpoOGUpPKY B anke wTa-

TUBA, a TePMONApPHbI AaTUMK Tak, YTOGbl €ro KOHUYMK AOXOAM/ MOYTU [0 AHA NPO6UPKN, HO He
Kacancsa Hu AHa, HW cTeHok (puc. 3). OTMeTbTe TeMnepaTtypy necka.

2. 3axXrnte CNMPTOBKY M NocTaBbTe €€ nog Npo6upKy C NECKOM.
3. Hab6ntogaiite 3a MU3MEHEHMEM TeMnepaTypbl, 3aHOCS pe3y/bTaTbl U3MEPEHUI B TA6/IULY.
4. Yepe3 HeKOTOpOe Bpems Mocse Hauyasia HarpeBaHusi Temnepartypa cTabuimsupyeTcs.

Mocne aToro octaHoBUTE HarpeBaHve. O6paTuTe BHUMaHue! CTaBUTb HarpeTylo Npo6UpKy B
NAACTUKOBBINA WITATUB HeMb3s. HY)XXHO A0XAATbCS €ro OXNaXAeHWa B anke LTaTvea.

PesynbTaTbl U3sMepeHunin/HabngeHni

Temnepatypa necka  TemnepaTypa necka  Temnepatypa necka  Temnepatypa necka

No
6e3 HarpeBaHus yepes 2 MUH yepes 4 MUH yepes3 5- 6 MUH

BbiBOAbI:
B BbIBOgax ykasaTb, 0 Kakoli MakCMMaslbHOW TemnepaTypbl MOXHO HarpeTb BeL,ecTBO B

npobupke.
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KOHTpO/ibHbIe BONPOCHI:

1 o kakoil TemnepaTypbl yAa/noCb HarpeTb BeLLecTBO?
2. MOXHO /i1 B Npo6upKe pacniaBuTb:

a) onoso ("n= 232 °C);
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6) uMHK (*nn= 419 °C);

B) antomuHuin ("n= 660 °C);

r megp (tm= 1083 °C).

3 . Nouemy TemnepaTypa, 4O KOTOPOI yAaéTca HarpeTb BELeCTBO, HMXe TemnepaTypbl nna-
MeHun?

JononHnTensHaa nHgopmMmaums

NeeHcoH M. A. 100 BoNpocoB 1 OTBETOB MO XUMuUn: Martepuasnbl 4718 WKONbHbIX pediepaTos,
chakynbTaTMBHbIX 3aHATUIA U CEMUHAPOB: y4eb. nocobne. — M.: «M3patensctBo ACT»: «M3aa-
TenbcTBO AcTpesnb», 2002. 347 c.

NabopaToOpHbIA onblT Ne 2.
«N3mepeHne TemnepaTypbl KUNeHUs BOAbI
C NMOMOLWbI NabopaTopHOro TepMomMeTpa M gaTuynka TeMmnepartypbi»

TeopeTunyeckasa yacThb

[aHHas paboTa NO3BONSAET LWKOMbHMKAM 3KCNEePUMEHTasIbHO YCTAHOBUTb 3aBUCMMOCTb TEM-
nepaTtypbl KANEHUS1 XUAKOCTU (B AAHHOM C/lydae BOAbl) OT aTMOCHEPHOro AaB/eHus, T.e. Non-
Hee peann3oBaTb MeXMNPeAMETHbIE CBS3U XUMUU U DU3VKA .

BenununHbl TeMnepaTypbl KUNMEHWA BOAbl NPW pas3/IMYHOM AAaB/I€HUM NMpeAcTaB/eHbl B Tabnn-

ue 1
Tabnuua 1 TemnepaTypbl KUNEHUSA BOAbI NpW pa3/IMYHOM AaBAEHUN

P, kMa t, °C P, klMa t, °C P, kMa t, °C
5,0 32,88 91,5 97,17 101,325 100,00
10,0 45,82 92,0 97,32 1015 100,05
15,0 53,98 92,5 9747 102,0 100,19
20,0 60,07 93,0 97,62 102,5 100,32
25,0 64,98 93,5 97,76 103,0 100,46
30,0 69,11 94,0 9791 1035 100,60
35,0 72,70 94,5 98,06 104,0 100,73
40,0 75,88 95,0 98,21 1045 100,87
45,0 78,74 95,5 98,35 105,0 101,00
50,0 81,34 96,0 98,50 105,5 101,14
55,0 83,73 96,5 98,64 106,0 101,27
60,0 85,95 97,0 98,78 106,5 101,40
65,0 88,02 97,5 98,93 107,0 101,54
70,0 89,96 98,0 99,07 1075 101,67
75,0 91,78 98,5 99,21 108,0 101,80
80,0 9351 99,0 99,35 108,5 101,93
85,0 95,15 99,5 99,49 109,0 102,06
90,0 96,71 100,0 99,63 109,5 102,19
90,5 96,87 100,5 99,77 10,0 102,32
91,0 97,02 101,0 99,91 1150 103,59

13 BonkoB A. W., XXapckuin . M. BonbLUoi XuMmnyecknii cnpaBoYHUK. — MH.: COBpeMEHHas LLKO-

na, 2005. — C. 416.
1kMa = 1000 MNa = 0,00986923 amm = 7,50062 Mm. pT. CT.
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MpakTwnyeckaa yacTb

Llens paboThbl; NpOAEMOHCTPUPOBATbL Yy4YalMMCSH pPa3HULY MeXAY XWAKOCTb U rasom;
hm3nyeckoe CBOICTBO BellecTBa: TeMnepaTypy KUNeHus; BBECTU UUGIPOBOA UIMepuTesib TeM-
nepatypbl B CpaBHEHUN C aHa/1I0roBbIM; AaTb NpeAcTaB/ieHne 0 TOYHOCTU M NOrpeLLIHoCcTN npu-
6opa

MepeyeHb AaTUYMKOB LUJPOBOIM abopaTopun: gaTunmk TeMnepaTypbl N1aTUHOBLIN.

JononHnTensHoe o6opyaoBaHWe: cTakaH xumuyeckmin (50 mn), TepmomMeTp naboparop-
HblAi; CNMPTOBKA; LITATUB /1ab0pPAaTOPHbIA C KOMIbLOM W CETKOW; MaHOMeTP (MOXHO WCMOMb30-
BaTb AaHHble, No/ly4yeHHble N3 NHTepHeTa).

MaTepuasnbl 1 peakTKWBbl: CNMPT 3TU/OBLIA WK Cyx0e roployvee; ANCTUANMPOBaHHAsA Boaa.

TexHuka 6e3onacHoCTu:

1 Pab6oTaTb B ouKax

2. TpebyeTca cobnwogatb Mepbl 6€30NacHOCTM Npu HarpeBaHunM Npobupok, npu paboTte co
CMUPTOBKOW UM CYXUM TOPHOYMM.

WNHCTPYKUMNS K BbINOSIHEHNIO:

1 HanelitTe B cTakaH 0KOM10 25 M1 AUCTUIMPOBAHHOW BOAbI.

2. 3akpenuTe cTakaH B LUTATMBE.

3. OnyctuTe B BOAY TEPMOMETP U AAaTUMK TeMnepaTtypbl, akkypaTHO 3akpenuTe KX B 1anke
wratmBa. He gonyckalitTe cONnpMKOCHOBEHUS NPMB0OPOB Mexay coboli, CTeEHKaMM M AHOM cTa-
KaHa

4. HayHuTe perucrpauuio M3MepeHuii.

5. Harpeite Boay A0 KMMNEHWUS.

6 . Korga nokasaHusi npMbopoB CTaHYT NOCTOSAHHbIMM, 3aHECUTE AaHHble B Tab/uLy.

Pe3ynbTatbl n3amepeHunii/HabnoaeHnii

N3mepuTtesb- JaBneHne atmoc- TeMEDATYDA KANEHMS! BOAbL. °C OTHocuTeNbHaA
HbIA Npr1Gop doepHoe P, klMa paryp Abl, owubka onbiTa, %
KCnepuMeH- CnpaBoyHas
TasibHas
TepmomeTp
JaTtunk
Temneparypsl
BbiBOAbI:

CpenaiiTe BbIBOA O TOYHOCTM U3MEPEHMS NpU60opoB

KOHTpo/ibHble BOMPOCHI

1 3apaHus ans pasBuTua OYHKLMOHAIbHOW rPpaMOTHOCTM

Mpn HyNeBoil BbICOTE HaA yPOBHEM MOpS Temnepartypa kuneHusa Bogbl 100 °C. Ho ¢ kaxabiM
nogbémom Ha 500 M TemnepaTtypa KuneHus BoAbl CHukaetca Ha 2—3 °C. Ha Bbicote 1000 m
BoAa 3akunuT npu Temnepartype 96,7 °C. Ha yposHe 2000 ™M eli gnsi 3akKnnaHusi HY>XHbl fMLWb
93,3 °C. lNoyemy Tak npoucxogut?

[ononHnTenbHas uHopmayms

1 CrtpenbHukoBa J1. H. U3 yero BCcé caoenaHo? Pacckasbl 0 BelwectBe. — M.: Ay3sa-npecc,
2011,

2. leeHcoH N.A. 100 BonpocoB ¥ OTBETOB N0 XMMUW: MaTepuanbl 4N WKOMbHbIX pediepa-
TOB, (hbaky/bTaTUBHbLIX 3aHATUI U CEMMHAPOB: yyeb. nocobue. M.: «M3patensctBo ACT»: «U3-
patenbctBo Actpenb», 2002. — C. 347.
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JlabopaToOpHbIA onblT Ne 3.
«OnpegeneHve TemnepaTypbl NaBAeHUS U KpUCcTannmsaumm meTanna»

TeopeTunyeckasa yacThb

Kpuctannuueckue Beliectsa nepexonaT U3 TBEPAONM hasbl B XUAKYIO TOMNLKO Mpu onpege-
NEHHOI TemnepaType, KOTOpas Ha3blBaeTCs TeMMepaTypoi nnasneHus. Ha pucyHke 4 noka-
3aH TUMUYHBIMA BWA KPMBOI HarpeBaHUs KpUCTasl/IMYecKoro BeLecTBa.

T

Puc. 4. KpnBasa HarpeBaHus KpUCTa/I/IMYECKOro BeLlecTBa
(3aBUCMMOCTb Temnepatypbl TOT BpEMEHN paBHOMEPHOrO HarpeBaHus T)

B TBEpAOM COCTOSIHUM BeLLecTBO, NOrnowas TenJoBYy0 IHEPru0 U3BHe, HarpesaeTcsa (ydya-
CTOK A—B Ha pucyHke 5). MNpu gocTmxeHnn Temnepatypbl nnasaeHnsa (Touka B) BelwlecTBo Ha-
YMHaeT nepexoanTb B XUAKy a3y, Temneparypa He usmeHsetcsa (ydyactok B— C). MNocne To-
ro, Kak BCEé KpuCTasl/InyecKkoe BeLLecTBO MOJIHOCTbI pacniaBuUTCA, TeMrnepaTtypa CHOBa Hauu-
HaeT pactn (yyactok C—D).

T

Puc. 5. KpvBasa oxnaxaeHns pacniaB/fieHHOro BeLlecTBa A0 TeMneparypbl Kpuctaniamsauum

Mepexopn BellecTBa U3 XUAKOW ¢hasbl B TBEPAYI0 MPOUCXOAUT NpU TemnepaType KpucTan-
nusauuun. Ecnn pacnniaBneHHoe BeLLecTBO, HarpeToe A0 Temnepartypsbl, Npesbiwatowen T no-
cTeneHHo oxnaxpgatb (puc. 4), yyactok (E—F), To npuM OTCYTCTBUM LLEHTPOB KpucTannmsauum
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HabngaeTca HEKOTOpoe nepeoxnaxgeHune (Touka FHuxe 1. 3aTtem, Korga HauMHaeTcs npo-
uecc kpuctannmsauum (3K30TepMuUeckunii), 3a CUET BblAENAOLWENACa SHepruM NpoMcxoanT Ha-
rpee BeuwlectBa (yyactok F—G). Kpuctannusauyma samegnsietcs, u npu T = T HacTynaet
paBHoBecue (yvyactok G—H) mexay BblgesisiemMoli BeLlecTBOM TEM/I0TON M e€ usnyyeHuem
B OKpyXatoulyto cpeay. lNMocne nonHoii kpuctanamsauum (toyka H) obpasoBaBluasics TBEpaas
(hasza HaumHaeT ocTbiBaTb (y4acToK H—I). BaXXHO OTMETUTb, YTO Temnepartypa nnasfieHus Be-
LlecTBa paBHa TemnepaType ero Kpuctanimsaumm.

[aHHblli nabopaTopHbIli OMbIT MOXHO MPOBECTM B (POpME peLLUEHNS] 3KCNEPUMEHTA/IbHOIA
3ajayun, NpensiokuTb yqyalumca naeHTuguuuposaTth BblAaHHbIA MeTas/i1 No TeMnepartype nnas-
nenusa (tabnuuya 2 )

Tabnuua 2
TemnepaTypbl NNaBAeHUs HEKOTOPbIX IETKOMNIaBKUX MeTaslfioB
Metann Temnepartypa nnaenexHus, °C
Onoso 232
CauHey, 3275

MpakTunyeckasa yacTb

Llens paboTbl: onpefennte U CpaBHUTbL Temmne-
patypy nnaefieHus 1 KpucTanausauun metasina

MepeyeHb AaT4YMKOB ULMPOBOI nabopaTopuu:
JaTumkK Temneparypbl TEpMONapHbIi

JononHuTensHoe obopyfoBaHuWe: WITATUB C 3a-
XMMOM; CNMPTOBKa; Npobupka

MaTepuanbl U peakTuBbl: CIUPT 3TUOBLIA KK
cyxoe roptoyee; 5- 10 r 0/10Ba WN CBMHLA B rpaHy-

nax.
TexHuka 6e30nacHOCTL:
1 PaboTta cBsidaHa C OTKPbITbIM NJaMeHeEM —
6eperntecb oxora!
2. Mpobupka
Puc. 6. Mpubop ana onpegeneHms He cpa3y — 6eperntecb oxora!
Temriepatypbl NnyaB/eHus: | — Tepmornap- 3. Mpobupka B xo4e OnbiTa MOXET TPECHYTb, U
HbIA AATUuK; 2 — rpaHy/bl UCCeayemMoro  TOorfa pacn/aB/ieHHbli MeTana pas3osibETcsA No CTony.
MeTas11a; 3 — CnMpToBKa He cTaBbTe YCTaHOBKY Ha Kpaii ctonal

VIHCT pyKUUS K BbIMOSTHEHNIO:

1 B npobupky nomecTute rpaHybl MeTasisia (0N10BO UM CBMHEL) Ha 2—2,5 cMm No BbICOTE.
3akpenute nNpobupky B Nanke wwTatueBa. 3akpenuTte TepmonapHbiii 4aTyuk Tak, 4ToObl ero KOoH-
4YMK AOXOAMA NOYTU A0 AHA NPOBUPKM, HO He KacasiCa HWU ero, HU CTeHoK (puc. 6).

2. 3axrute cnMPTOBKY NocTtaBbTe €€ noj Npobupky ¢ meTassioMm. Habnwogaite 3a nsmeHe-
Huem Temnepartypbl. Uepe3 HEKOTOPOe BPeMs Moc/ie Havana HarpeBaHus MeTasl/l HayHeT nia-
BUTbCA. Korga oH pacnnaBuTcs, HarpesaHue npekpatute. CHOBa HabnwopanTe 3a M3MEHEHNEM
TemnepaTtypbl. O6paTuWTe BHAMAHWE, YTO B KAKON-TO MOMEHT MeTauln ByfeT 3acTbiBaTb, a TeM-
nepaTtypa ctabunuaupyeTcs, M3MEHMBLUNCL 3a 2 —3 MUHYTbl He 6osiee yem Ha 2 —3 rpagyca.
310 1 GygeT Temneparypa KpuctanMsauum. 3anMwnte noslydYeHHoe 3HavyeHve B Tabnuuy.

3. Korga meTansi MOIHOCTbK 3aKpucTan/n3yeTcs, CHOBa MOCTaBbTe MOA4 Npo6MpKY chnup-
ToBKYy. Temnepatypa 6yaet pactu. O6bpaTuTe BHUMAHUE, YTO B KAKON-TO MOMEHT MeTasn 6y-
AeT nnaBuTbLCA, NpyY 3TOM TemnepaTypa cTabunmnsnpyeTcda. 310 u 6yaeT TemnepaTypoil nnasne-
HUS. 3anuwunTe eé B Tabnuuy.
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4 . Korga meTann pacniaBuTCs, NOBTOPUTE UMK HarpeBaHusa/oxnaxaeHusa eweé gsa pasa.
Kaxablii pa3 3anvcbiBaiiTe TemnepaTypy nnaBfeHuss u kpuctannmsauuu. o okoH4YaHuM pac-
nnasbTe MeTa/I/1 U U3BJIEKNTE U3 HEro Tepmonapy

Pe3ynbTaTbl M3mepeHunii/HabnoaeHni

3anuwunte HasBaHve MeTanna 1 ero XMMUYecknin CMMBOS .

3anonHuTte Tabnuuy

M3mepe- M3mepe- N3mepe-
CpegHsas
HYe 1 HYe 2 Hue 3

Temnepartypa kpuctannmsauum, °C
Temnepartypa nnasneHus, °C

BbiBOAbI:

YKasaTb CpefHIK Temnepatypy NnaBfeHUs MeTanna, HalLeHHYK SKCNepuMeEHTasIbHbIM

nyTéM

KOHTpO/ibHbie BOMNPOCHI:

1 Kakoit meTann Bbl UICNO/b30BaNN A1 3KCNepuMeHTa?

2. Kak cooTHOCATCA Apyr C APYroM Temnepatypbl NAaBneHna U Kpuctanansaymm?

3. Haiigute B cnpaBoYHMKe TemnepaTypy NaaBfeHMs UCCNeAyemMoro mMetanna u cpaBHUTE
€@ C 3KCMepuMeHTasIbHO MOJTYYEHHbIM 3HAYEHUEM.

NabopaToOpHbIA onblT Ne 4.
«OnpepeneHve BOAONPOBOAHOW U AUCT UNNUPOBAHHON BOAbI»

TeopeTunyeckasa yacThb

BogonpoBoaHas Bofa COAEPXMUT PacTBOPEHHbIE COJW, KOTOPble BAWUAIOT Ha €€ CcBOMCTBa
B uacTHocTu, npumecu coneii 06ycnoBAnBalT 3/1EKTPONPOBOAHOCTL BOAOMNPOBOAHON BOAbI.
OunctunnuposaHHass BoJa He COAEpPXWUT conei, a 3HaunT, byfaeT 06najaTb MeHbLUeR 3/1eKTpo-
NPOBOAHOCTbLIO. Taknm 06pa3om, C NOMOLLLIO AaTyMKa 3N1eKTPONPOBOAHOCTA MOXHO OT/IMYUTL
OUCTUNNNPOBAaHHYIO BOAY OT BOAOMPOBOLHOW .

Kpome cunsnmyeckux MeToAOB aHanm3a, MOXHO MCMNO/b30BaTb XMMUYEcKue MeToAbl Afs
onpegeneHus Bogbl. MNpu OelicTBUM pa3/IMYHbIX peareHToB COMM B BOAOMPOBOAHON BOAe AaloT
crneundmyeckme peakuun, HanpumMmep nomMyTHeHue. lNosABneHne Myt B Boge 06YC/I0BNEHO 06-
paszoBaHMeM HepacTBOPMMOro B Bofe ocafka. B auctunnuposaHHoOi Boge HeT coneli. Noatomy
NnomMyTHeHue He Habnwgaertcs

Mpu BbINApuBaHWM BOAOMNPOBOAHONM BOAbl TaKKe MOXHO Habnwaatb BblgeneHue conei

NMpakTwnyeckaa yacTb

Llenb paboThbl: cchopMmpoBaTh Y LWKOMBHUKOB MpeacTaB/ieHne, YTo CBOWCTBA YACTOro U 3a-
TPA3HEHHOTO BeLeCcTBa PasIMYalTCs, U OCO3HAHME TOro, YTO A1 OMbITOB HYXHO WCNOJ/Ib30-
BaTb AUCTUNANPOBaHHY Bogy. CdopmupoBaTh HaBblK onpefeneHus obbekra No ero CBOWA-
CTBaM Ha OCHOBe 0Gyu4arolleit BbI6opKM. [py 3TOM NPUHLMN paboTbl AaTumKa 3/1EKTPONPOBO/-
HOCTW MOHUMAaTb Heobs3aTe/IbHO — A0CTATOYHO YBUAETb pPas/inune nokasaHuii.

MepeyeHb AaTUMKOB LMPOBOIT NabopaTopun: AaTuMK 3/1IEKTPONPOBOAHOCTU, LMAIPOBOIA
MUKPOCKOM

JononHuTenbsHoe 060pyA0BaHME: XMMUYECKUIA CTakaH; CMMPTOBKA NPOOMPKK; LWITATUB ANS
nNpo6bupok; NpeaMeTHOe CTEK/0; NUNEeTKAa; TUresibHble LWMMNUbI.

MaTepuansl 1 peakTuBbl: CIUPT 3TUAOBLIA WU Cyxoe roptoyee; 1%-Hblii pacTBOp HUTpaTa
cepebpa; 1 %-Hblii pacTBOp Xxnopuga 6apus.
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TexHuka 6e3onacHoCTu:

1 PactBopbl HUTpaTa cepebpa n xnopunga 6apus TpebyrT OCTOPOXHOro o6palleHus

2 Tlpy nonagaHnn Ha KOXY PYK CMbITb Kaniu nog CTpyéi Bogpl

WNHCTPYKUNS K BbINOSIHEHNIO:

1 OnpepeneHne BoA C NOMOLLbIO AaTuyMKa 3/1EKTPONPOBOAHOCTH

B Xxumunuyeckuii ctakaH Haneinte AUCTUANMPOBAHHYK BoAdy, MOrPysnTe B HEE AaTyuMK 3/1ek-
TPONPOBOAHOCTM 3anuuunTe 3HauyeHue B Tabnuuy BblneiiTe AUCTUNANPOBAHHYIO BOAY, Haneii-
Te BOAONPOBOAHY U 3aNULLINTE 3HAYEHUE 3MEKTPONPOBOAHOCTU

Pesynbtatbl nsmepeHnuii / HabnwogeHui
Bopa 3HaueHne 3/1eKTPoNPOBOAHOCTM
OmnctunnuposaHHas
BoponposogHas

2 OnpepgenieHne BOA C NOMOLWbLIO XUMUYECKNX PeakTUBOB
B ogHY Npo6upKy HanenTe oMCTUANMPOBAHHYO BOAy, B APYryl0 — BOAOMPOBOAHYHO. B 06e
[ob6aBbTe No 2—3 Kanan pacTBopa HuUTpaTa cepebpa. 3anuwnte HabAw4AeHNs B Tabavuy.
O6paTunTe BHUMaHUE Ha CTPYKTYpy ocajka To Xxe camoe npogenainte ¢ pacTBOPOM XJ10-
puaga 6apus
PesynbtaTtbl nsmepenuii / HabnwgeHui

Peaktns JAuctunnmposaHHaa Boja BopgonposoaHasa Boaa
Hutpar cepebpa
Xnopwug 6apus

3. OnpegenieHve BOA C NOMOLWbIO BbiNapuBaHuA .

Ha npegMeTHOe CTEKNO HaHecuTe Ha HEKOTOPOM PacCTOSAHUKU MO OAHON Kanne AUCTUNNUPO-
BaHHOW M BOAONPOBOAHOW BOAbl. 3aXXMUTE CTEK/O B TUTE/bHbIX Wmnuax. OCTOPOXHO Harpe-
Te CTeK/10, AepKa ero BbICOKO OT MnjamMeHu CMUPTOBKN .

O6paTunTe BHMMaHue! Henb3a HarpeBatb CTEKIO0 B NaameHun. Moa BO3aeiCTBUEM BbICOKOW
TemnepaTypbl CTEK/O SIOMNHEeT.

3aKkoHUYUTe HarpesaHue CTekna, Korga Bofa MoJIHOCThbIO Mcnaputbesa. UTo ocTaéTca Ha cre-
kne? PaccmoTpuTe oCTaToK Ha CTek/ie ¢ NOMOLLbI0 MUKPOCKoMNa.

4. 2KcnepymeHTasibHas 3ajava:

1) B ABYyX MPOHYMEpPOBaHHbLIX NPOOUpPKax HaxoguTCH MUHepasibHas BoAa M BOAONPOBOA-
Has Boga Kak pa3nuuntb cogepXxumoe npooupok?

2) CocTtaBbTe NnaH onpejesieHnss BOA4 U peannsyinTe ero.

BbiBOAbI:

YKa3saTb, Kak MOXHO pas/iMunTb AUCTU/IJIMPOBAHHYI0 BOAY W BOAOMNPOBOAHYIO.

KOHTpO/sibHble BONPOCHI:

B xumnyeckoin nabopatopun TpebyeTcsa NpUroToBUTL pacTBop xsopuga b6apus. Kakyio Bo-
4y Heo6xoaMMOo B3SiTb M oyemMy?

3apaHve gnda nogroTosku K N'MA, BIP

B Kakoli 13 nepeuncneHHbIX HKe rpynn HaxoaaTcs TONIbKO cMecu?

1) A3oT, Kucnopog, ANCTUNNPOBaHHaa Boda

2) Bosgyx, BogonpoBogHasi BoAa, MOJIOKO

3) HedbTb, 3010TO, YrAeKUcnblii ras

4) MNouBa, meab, cepa
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3. 3agaHve ana pa3BuTUA PYHKLMOHAIbHOW FPaMOTHOCTM
Pacnonoxute npobbl BoAbl B MOPSiAKE BO3pacTaHUA UX CONEHOCTU.
A) BoponposogHasa Boga

b) Aoxaesas Boga

B) Mopckasa Boga

N Bopa o3epa backyHuak (unn MéptBoro mops)

3anuwunte B TabnnLy Nosy4YMBLLYHOCS MOC/eA0BaTENbHOCTL OYKB.

A b B r

JononHuTenbHas nHgopmaums

1 Dptumo J1. Boga: KHUra o camoM BaXHOM BeLlecTBe B mupe: nep. ¢ guH. — M. : Kowm-
naclng, 2019. — 153 c.

2. MetpsaHoB V. B. Camoe HeoObIKHOBEHHOE BellecTBO B Mupe. M.: MNepgarornka,1976. —
96 c.

JeMOHCTpaynoHHbIi akcnepumeHT Ne 1
«BblgeneHue n nornouwleHne Tenna — NpuM3Hak XMMNUYeCcKo peakynum»

TeopeTunyeckasa yacTb

Pa6oTa NpoBOAMTCS NPU M3YYEHUN TeMbl «[1pU3HAKM XMMUYECKUX peakuuii». BbigenexHve u
norsoLleHne TennoTbl, USMEHEHNE OKpacku pacTBOPOB WM BELLECTB, BbiAeseHNe rasa sAB/soT-
CA OCHOBHBLIMU NpU3HaKaMy XUMUYECKUX peakuunin. Takke MMeeT CMbIC/T NOBTOPUTL paboTy npu
BBEZEHUN NOHATUSA «TEMN/I0BOI 3ahheKT peakunm».

MpakTwnyeckaa yacThb

Llens paboThbl: NPOAEMOHCTPUPOBATL BblAe/NIeHNe U MNornoweHne Tensaa npu XMMuUYeckux
peakuusax. Ceaszartb nokasaHusa gaTymka Temnepatypbl ¢ oca3aTteSlbHbIMU OLLYLLEHUSMU .

MepeyeHb AaTuUNKOB UMPOBOK NnabopaTopuu: JaTUnk TemnepaTypbl NIaTUHOBLI

JononHnTensHoe obopyaoBaHue: ABa xmuMmuyeckux ctakaHa (50 mn), npombiBanka c guc-
TWIIMPOBAHHOM BOAOW, CTakaH A/1a C/imBa O0TPabOoTaHHbIX PacTBOPOB.

MaTepuasnbl 1 peakTUuBbI: a/IlOMUHNEBAS MPOBOJIOKA WKW rpaHy/ibl, 20%-HbI pacTBop ru-
apokcuga Hatpusa NaOH, 10%-Hblii pacTBop YKcycHoi kucnoTel CH3COOH, rugpokap6oHaTt
HaTpna NaHCOs.

TexHuka 6e30nacHOCTU:

1 Pa6oTaTb B O4Kax.

2 . Tpebyetcs cobniogeHne mep 6esonacHocTu npu paboTe C rMApPOKCUAOM HaTpus N Ha-
rpeBaTenbHbIMU NPpUbGopamu.

VHCTPYKUUA K BbINOSTHEHUIO

1 B xumunyeckuii cTakaH Haneiite pacteop wenoun NaOH. N3mepbTe ero Temneparypy.

MomecTuTe rpaHysbl UK NPOBOJIOKY a/llOMUHUA Tak, YTOObI Ha4 HUMU OCTaBasiCa CMoMN Xua-
KOCTU

Korpga HauHéTcs peakuusi, obpatuTe BHUMAaHUE LWKO/IbHUKOB Ha BblAesfieHne rasa u yBenmye-
HWe Temnepartypbl. XXenaTtensHo (ecnu peakums UAET He CAULWKOM OYpPHO) NPONTU MO Knaccy u
AaTb LWKOSIbHMKAM NOTporaTb CTakaH, YToObl y6eanTbCs, YTO ero cogepxumoe pasorpenocb. OT-
MeTbTE MakCMMasbHYH TemnepaTypy pactBopa. [onyyeHHbIl pe3ynbTaT 3aHecuTe B TabnuLy.

2 . MNpomoliTe gaTyuk TemnepaTypbl BOAOW. B cTakaH Hanelte yKCYCHYH KUC/OTY Ha ~ U3
no BbicoTe. V3amepbTe eé Temnepartypy.
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He6onblMMM NOPUMAMM HacbINbTe rMApPOKap6oHaT HaTpus, NoMelumBas AaTuMkoM Temne-
paTypbl. O6paTUTE BHUMaHME LKOIbHUKOB Ha Bble/ieHVe rasa — Mpu3HaK XMMUYeCcKoil peak-
umn. NocMoTpuTe, Kak M3MeHsieTcst TemnepaTypa. OTMeTbTe MUHUMAasbHYO TemnepaTtypy pac-
TBOpA

Mony4YeHHbll pe3ynbTaT YY4eHVKN 3aHOCAT B TabnuLy.

PesynbTarbl nsmepeHuii /HabnwaeHni

MakcumanbHas /

HavyanbHasa BbigeneHuve
Pearupyome MWUHVUMaIbHasA
Temneparypa WM NOrnoLleHne
BelllecTBa TemnepaTypa
pacteopa TennoTol
pacTeopa

PacTBop Lenoun n antoM1HNiA

PacTBop YKCYCHOI KACNOTbI 1 coga

BbiBOAbI:

YKa3aTb NpuU3Hakn XMMUYECKUX peakuuii

KOHTpO/iIbHbIE BONPOCHI:

1 MpuBeguTe NpMMepbl peakuuii, MPOTeKaLWmnX ¢ BblgeNeHneM TeNN0ThbI

2. 0nsa nonyyeHus HerawéHol M3BeCTU Men MpoKanvMBalT Mpu BbICOKOW TemnepaType.
K KakoMy TNy MOXHO OTHECTM 3Ty peakuuto?

3 3apgaHne gna nogrorosku K TWA, BIP

TO/IbKO XMMUYECKNE ABNEHUA MEepPeyncsieHbl B rpynne:

1) F'opeHune cBeuun, BbiNafeHUe AOXAEBbIX Kanesb, KUMNeHne BoAbl

2) CkucaHue A6/104HOrO COKa, CKMcCaHue MoJsioKka, pacTBOpeHWe mMena BYyKcyce

3) TasHue cHera, nnas/feHUe CBMHLA, NPOTyXaHue KypuHOro siiua

4) ObpasoBaHue TyMaHa, ropeHne GeHrasbCKO CBeYn, ropeHne NpUpoaHOro rasa

JononHnTensHasa nHgopmauns

NeeHcoH WN. A. Xumunyeckne peakumun: Tennosoit adpcpekT, paBHOBecUe, CKOPOCTb. — M.:
000 «WM3partenbcTBO ACTpesnb, 2002. — C. 192 .

JeMoHCTpaunOoHHbIA aKcnepumeHT Ne 2.
«Pa3noxeHne BoAbl 3/IEKT PUYECKUM T OKOM>»

TeopeTunyeckasa yacThb

Mepen Havyanom paboTbl cnefyet 06CyAMTb CO LUKOJIbHUKaMU BOMPOC: MPOCTbIM WX CJI0X-
HbIM BELLEeCTBOM fBfsieTcA BoAa. Mocne BbIABMKEHUSA yyalLUMNUCA PasIMyHbIX TMNOTE3 yyYnTesib
NPOCUT NPEeL/IOKNTb BapMaHTbl UX IKCMEPUMEHTa/IbHON NPOBEPKN.

O6bIYHO AaHHbI OMbIT PEKOMEHAYIOT NPOBOAMTL B Npubope MogmaHa, yCTPONCTBO KOTOPO-
ro AIBNAeTCH A0CTAaTOYHO C/I0XKHbIM /11 BOCbMUK/ACCHUKOB. Y106HEee ero npoBoauTb B npubo-
pe 4151 ONbITOB C 3/1IEKTPMYECKUM TOKOM, MCMO/b3ys B KayecTBe afiekTponuta 1o %-Hblli pac-
TBOP rMApOKCcMAa HaTpPUS U CTanbHble (N1ydylle HUKeNeBble) anekTponbl. Bo nsbexaHne BcneHu-
BaHWs pacTBopa Npu AEeMOHCTpaLMu K 371eKTponnTy cnegyet A06aBuTb 3TUNOBLIA cnvpT (Ha 4
o6bEMa pacTBopa anekTponmTa 106LEM 95%-HOro pacteopa cnupTa).

MpakTwnyeckasa yacThb

Llens paboThbl: copmMupoBaTb NpefcTaB/ieHns y yyalmxca 06 aHannse CnoXHbIX BELWEeCTB
N U3MEHEHUUN MOJIEKY/T CNOXHbIX BELLECTB B X04€e XMMUYECKUX pPeakLuii.

JononHnTensHoe o6opyfoBaHMe: NPUGOP AN ONbITOB C 3NEKTPUYECKUM TOKOM; UCTOYHUK
NOCTOSIHHOrO TOKa: NPOGUPKM — 2 LWWT., MPOHYMEPOBaHHbIE; SIYYUHKA; CNMPTOBKA; NPO6KU —
2 WT, NMHUeT
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MaTepuasbl N peakTuBbl: CNMPT 3TUNO0BbINA, 10%-HbIii pacTBOP LLENOYM

TexHvka 6e30nacHOCTU:

PabotaTb B oukax TpebylTcs cneunasibHble Mepbl 6€30nacHOCTU Npu paboTe C r’mapoKcu-
[OM HaTpus

WNHCTpYyKUUSA K BbINOSHEHNIO:

1 3anosiHnTe 3N1eKTPOSIMTUYECKYID BaHHY W AEeMOHCTpauuoHHble NPOOUPKM pacTBOpPOM
3NeKTponuTa 3apaHee, 40 ypoka

2. TpoAeMOHCTpupyinTe Npubop ydyawumcs, 00bACHUTE ero YyCTPOMCTBO W BK/OYUTE MO-
CTOSIHHbIN 3/1IEKTPUYECKUIA TOK.

3. Habnwogaetca BblgeneHne rasoB Ha anekTtpogax npubopa. Obpatute BHUMaHWe yya-
LWMXCA Ha TO, YTO OAWMH M3 rasoB BbIAENAETCS UHTEHCUBHEN U 3aHUMMaeT B ABa pasa 60/blunii
06BbEM N0 CpaBHEHUIO CO BTOPbIM ra3om

4. ObcyauTe Habnwgaemblie NPU3HaAKU XUMUYECKOW peakuun, caenaiite NnpeanooxXeHns o
TOM, B Kakmx npobumpkax HaxogaTcs KUC/OPOA WM BOAOPOL. DIEKTPONn3 npekpartute, Korga B
npobupkax Habnpércs okono s M1 BoAgopoda v 3 M Kucnopoga.

5. O6paTuTe BHUMMaHNE Ha pasinyHble 06BbEMbI COBPaHHbIX ra3oB. MNpobupkM NIOTHO 3a-
KpoinTe npobkamu nofa cnoem afnekTponuta. TrewLwel nyYynHon onpegennte Haanmdme KUCIo-
poja B npobupke, ropswei Ny4nHon nogoxrute Bogoposd. NpeanoxuTte yyalmmMmcs 3aHecTu
pe3ynbTaTbl HA6NAEHNA B Tabnuuy

Pe3ynbTatbl HAGAOAEHWI

Homep npobupku O6bEM rasa HaseaHuve raza

1

BbiBOAbI:
OTpasnTb, YTO NPOUCXOANT C MOJIEKY/TaMU CMIOXHbIX BELLECTB B XOL4Ee XMMUYECKOW peakLmmn

KOHTpO/ibHLIE BONPOCHI:
1 MOXHO /i1 N0 BHELWHEMY BUAY OT/IMUATL a3 BOAOPOS OT rasa kucnopoga?

2. Kakve yacTuupbl COXpaHsHTCS B XOAE MPOTEKAHUS peakuun passioxeHus BOAbl, a Kakue
paspyLatoTca?

3. Kak gokasaTb, YTO B COCTaBe caxapa COAepXaTcsi aToMbl yrnepoaa?

4. 3apaHue ang noaroTosku K N'MA, BIP

Mpu cobupaHun rasoB MCMNONbL3YIOT NPMOOPbLI, NpeacTaB/ieHHble Ha pucyHke. C NOMOLLbIO
KaKnX M3 yKasaHHbIX NpU60pPOB MOXHO cobupaTb Bogopoa? O60CHyIiTe CBOI OTBET, MCXOAA W3
CBOIACTB AaHHOr0 rasa

Puc. 7. Mpnbopbl 4ns cobupaHus rasos

B cogepxaHune 97



TOUKA \g!_ POCTA XAMUS

JononHnTensHaa nHgopmauns
pocce 3., BaiicmaHTenb X. Xumua gns nob6o3HaTenbHbiX. OCHOBbI XUMWUW U 3aHUMAaTESb-
Hble onbiTbl. FAP. 1974. — nep. ¢ Hem. — J1.: Xumusa, 1979. — 392 c.

JeMoHCcT paunoHHbIA akcnepumeHT Ne 3.
«3aK0OH coxpaHeHUs mMacchl BelwecTB»

TeopeTunyeckasa yacTb

Mpyn U3yyeHMn [aHHOI TeMbl LesiecoobpasHo co3gatk NPO6/EMHY cuTyauuto, ons paspe-
LWEeHUs KOTOPOIA yyalmMecs BblABUraKT rmnoTessl, Tpedyowmne 3KCnepuMeHTasibHON NPOBEPKN .
Mpn ob6CyXaeHnn NpensioXeHHbIX BapuaHTOB MPOBEPKM BbIABUHYTbLIX TMNOTE3 BOCbMUKIACC-
HUKW npeanaralT pas/InyHble BapuaHTbl KOHCTPYKUUM NPUOOPOB, T € NPOSABAAIT TBOPUECKYIO
aKTUBHOCTb, B X04€ KOTOPOI MPOMCXOAUT NepeocMbiC/ieHne npuobpeTaemMbiX 3HaHWI

Ha ypoke yuvawmecs y3HaloT o pab6otax M. B. JlomoHocoBa 1 A. JlaBya3be, MNOCBALLEHHbIX
OTKPbLITUIO 3aKOHA COXPaHeHWs Macchbl BelecTB, (QOPMYIUPYIOT 3aKOH, NPUXOASAT K BbIBOAY,
4TO Macca BeLLecTB B XO4e peakuuun Ao/KHa ocTaBaTbCA MOCTOAHHON [J06GMBLUIMCH MOHMMAHWSA
JaHHOro Tesuca, yunTesib A4eMOHCTPUPYET 3KCNEPUMEHT.

MpakTwnyeckaa yacThb

Llenb paboThbl: 3KCNepMMEHTaNbHO foKa3aTbh 3aKOH COXPaHEeHUs] MaccChl BELLECTB.

JononHuTensHoe 060pyf0BaHMe: BECbl TEXHOXUMUYECKME WM 3MEKTPOHHbIE; CBeva; Kosl-
6a nnockofoHHas 250 MA; NOXKa A1 CKUraHus BeLLecTB.

MaTepuasbl U peakTUBbI: CBeYa.

TexHvka 6e30nacHOCTU: BbINOHATL TpeboBaHUA NpU padoTe C OTKPbITbIM NSIaMEHEM.

NHCTPYKUNS K BbINOMHEHUIO:

Ha pblYaXHbIX UM 3/1IEKTPOHHBLIX BECax YpPaBHOBELUMBAETCS CBeYa, a 3aTeM yuuTesb 3aXu-
raet eé. Yuawmeca Habnwo[aloT, 4to B TeveHne ~1 MnH paBHOBECUE BECOB HapyLlaeTcs, yallka
C ropsillieil ceevyoil NnogHUMaeTcs BBepX. YdalimMmcs 3ajatoTcs BONpOChl: «Kak MOXHO 06bsc-
HUTb HabGnoaaemblii pakT? Kak aToT hakT cornacyetcsi ¢ 3aKOHOM COXpaHeHusi macchbl Be-
wecTe?» O6CcyxaeHne AaHHbIX BOMPOCOB NPMBOAUT yyallMXCA K MbIC/IM O TOM, YTO 3Kcnepwu-
MEHT NpoBeAEH HEKOPPEKTHO, creayeT N3MEHUTb KOHCTPYKUMIO npubopa.

Yuntenb 3apaHee [O/HKEH NOATOTOBUTb KOMOY AOCTAaTtOvyHO 60/blIOro 06bEMaA C XOpPOLOo
noAorHaHHOM MPOOGKON, B KOTOPYI BCTaB/ieHa NOXeuka. B noxeuke 3akpennsercs cseua.
Becb npubop B cbope 3apaHee ypaBHOBeluMBaeTcA Ha Becax (puc. 8). Korga yvawmecs npu-
X0OAT K BbIBOAY, YTO OMNbIT c/iefyeT NpPOBOAUTHL B 3aKpbITOM Mpubope, yunTenb AOCTaéT BEChl
C KONOOM, 3axuraeTt cBeyy, 3aKpenséHHyo B JI0Xeuke, BHOCUT B KOJIBY WM M/IOTHO 3akpbiBaeT
Yualiuecsa BugsaT, 4TO paBHOBECUE BECOB HE HapylLlaeTCs B XO4e BCEro aKkcnepumeHTa.

Puc. 8. Mpunbop a1 AEMOHCTpaUmM 3aKOHa COXPaHEHNST MacCbl BELLECTB
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BbiBOAbI:

B BbIBOAax HEOOXOAMMO OTpa3uTb TE3UC, YTO Macca BELLEeCTB Npy NPOTEKaHUN XUMUYECKOW
peakuun coxpaHsaeTcs.

KOHTpOJibHLIE BOMNPOCHI:

3ajaHuna ang passuTua QYyHKUMOHAIbHON rpaMOTHOCTH

1 TIpwn ropeHun gpos ocTaétca 3o0/na. Macca 30/1bl MeHbLUE MaccChl B3ATbIX A1 CXKUraHusa
OPOB. Kak MOXHO 06BbACHUTL 3TOT pakT?

2 . Ana npuroToBneHNss MACHOro 6ynboHa NMoBap B35/ KyCOK Msica Maccoit 1kr. Mocne Bap-
KM Kycok msca ctan secutb 800 r. lNMoyemy macca nsmeHunacb?

JononHnTensHasa nHgopmMmaums

DHuuknonegua ans pgetein. T. 17. Xumwma |/ Tn. pen. B.A. BonogwH, Ben. Hayd. peq.
. NeeHcoH. — M.: ABaHTa+, 2003. — C. 640.

JeMoHCTpaLunoHHbIN akcnepumeHT Neo 4.
«OnpepeneHve cocTaBa Bo3gyxa»

TeopeTunyeckasa yacThb

Mepen npoBeAeHMEM 3KCMEPUMEHTA yyallMMcs HeE06X0AMMO 0O6BACHUTbL YCTPOWMCTBO Mpu-
6opa, 4TO O3HauvalT AeneHus. Takke Heobxoaumo ybeauTbecs, 4TO Npobka npubopa repme-
TUYHO 3aKpblBaeT COoCyA.

MpakTwnyeckaa yacTb

Llenb paboThbl: aKCnepuMeHTaslbHO onpefennTb 06bEMHYIO L0110 KMC/IOPOoJa B BO3AYXe.

JononHnTensHoe ob6opyfoBaHue: Npubop A8 onpefeneHus coctaBa BO3ayxa, LUTATUB,
CNMpPTOBKa, CTEKNAHHAA nasouka, /iyynHa, cTakaH ¢ BOAOM

MaTepuanbl U peakTUBbI: KpacHblilt dpocdop.

TexHuka 6e30nacHOCTU:

C OCTOPOXHOCTbLIO 06palatbes ¢ ropsawum gocopom.

VHCTPYKUMA K BbINOSTHEHUIO:

1 Kpuctannusatop HanosIoBUHY 3arnosiHuTe BoOAoW. Ha noBepxHOCTb BOAbl NMOMECTUTE
hapoposyto yalwky ¢ 1— 1,5 r cyxoro kpacHoro cocdopa.

2. Ob6paTuTe BHMMaHNE Ha HEOOXOAMMOE YC/IOBME 3KCMEPUMEHTA — BrIaXHbIin hocdop
ncnosb3oBatb Hesb3sa! docopa A0MKHO ObiTh B3ATO 60bLIE, YeM TpebyeTcs ANA CBA3bIBa-
HWS BCEro Kucraopofaa, Haxoslerocs B cocyfe.

3. OTkpoiiTe NpobKy Npnbopa 1 NOMecTuTe KOMOKO/ B KpUCTas/iM3aTop ¢ Bogow. Morpysu-
Te KOJIOKOJT B BOAY HACTO/IbKO, YTOObl YPOBEHb BOAbI COBNafas C HKHUM Ae/leHUEM KOJ10KO-
na. Mpu 3TOM HWKHUIA Kpali KONoKo/sa He [0/DKEeH A0X0AWTb A0 AHa KpucTannusatopa. Ans
3TOro KOJIOKOJ/1 3aKpenuTe B LUTATUBE WM MOMECTUTE Ha AHO KpucTasnmsartopa fBe CTeK/SAH-
Hble Nanoyku

4. CunbHO pasorpeB KOHeU, CTEeK/ISSHHOW nasiouku, Onyctute €€ B KOJSIOKOST M NOAOXIUTE
docdop. Kak Tonbko dpoccop 3aropencs, 6bICTPO U3BAEKATE NasiOYKy M 3aKpPONTE KOJTOKO/
npo6koli Konokon 3anonHaeTcs ryctbiM 6esbiM AbIMOM, COCTOALWMM U3 YacTudek poctopHo-
ro aHrugpuga

5 . MNpwu ropeHnn cocdopa 06bLEM BO34yXa BHYTPM KOJI0KO/1a BHayasle OT HarpeBaHuUs He-
MHOrFO yBeNuuMBaeTCH, a YPOBEHb BOAbl B KOJI0KOSE NOHWXKaeTcHd. 1o mMepe pacxonoBaHus
Kncnopoga nnams nocTeneHHo racHeT. benbiii hochopHbI aHrMapua pacTBOpPSeTCs B BOAE.
Cocyn oxnaxpjaeTcs, ra3 B KOJ/IOKO/1e MOCTEMNEeHHO yMeHbluaeTcs B OO6bEMe. YpOBeHb BOAbl
B KOJ/IOKO/1e noBblWaetTcs B kpuctannmsatop foneinte BoAbl B TaKOM 06beMe, YTOObl BHYTPU U
CHapy>Xu KosioKosia YpoBHM Obl/IM OAMHAKOBbLI M COBMNajaan co BTOPbIM AefleHNeM KOJ/10Kona
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6 . OTKpoliTe Npn6op M Np1M NOMOLLN rOpsiLLEe NyunHbl ybeantecb B TOM, UYTO OCTaBLUMIACA
B KOJIOKOJ1E a3 He NoAAEepXMBaEeT rOpeHuns .
Pe3ynbTatbl Hab0AEHNI

Uncno genexnin B npubope,
3ano/IHeHHbIX razamu
(nocne npoBeaeHUs
peakuum)

Uncno genexnii B npnbope,
3an0J/THEHHbIX BO34YXOM
(8o npoBefeHUs peakumu)

Kakoli ra3 npopearmposan?

BbiBOAbI:

B BblBOgax ykasaTb cofepxaHue kucnopoga B Bo3gyxe (B %).
KOHTpO/ibHbIE BONPOCHI:

1 Kakoin ra3 pacxogyeTcsl npu cxuraHmm cpocdopa B Bo3ayxe?

2. Kakoih 06bEM Kncnopoga B Bo3ayxe? CKO/IbKO 3TO COCTaB/SAET B MPOLIEHTAX?
3. MNoyemy ona npoBefeHNsa akcnepumMmeHTa 6epyT n3bbITOK hocdopa?
4. KakoWi ras octasicsl B KO/IOKO/Me nocrie cropaHus doccopa?

5. 3agaHuna gnga nogroToBku K TNMA, BIP

YKaxuTe, B Kakyt rpynny BXOAAT BeLLeCTBa, 3arpA3HAaoLIMe BO34YX:
1) BOASIHOW nap, Yr/eKkncnblii ras

2 ) CepHUCTLI ras, okcuabl aszoTa

3) kucnopog, asor

4) renwvid, kKncnopog

MpakTunyeckasa pad6oTa Ne 2
«[lonyyeHne megHOro Kynopoca»

TeopeTunyeckasa yacThb

Mpun npoBefeHun 3Tol paboTbl MOXHO WMCNOAL30BaTb TPAAULMOHHYH METOAWKY, OnucaH-
HYl0 B ydyebHMKax. M nuwb Ha 3Tane BbiMapuBaHus pactBopa cynbtata megu (Il) nposectn eé
no npeasaraeMoil MeToanke

[aHHbIA BapyaHT NpoBeAeHus TpaguUMOHHOW NpakTuveckol paboTbl cBA3aH Cc obpa3oBa-
HMeMm kpuctasioB CuSOs « 5H: 0, BbIAENAKWUXCA U3 HACLILWEHHOro pacTeopa, U HabnaeHu-
eM uUx nog MmMKpockonomu Takoih noaxon no3BosisieT COKOHOMUTbL BpeMs, Tak Kak Ans onbita
6epyT MeHbLUee KOIMYeCTBO KUC/0Tbl, He NPOBOAAT huNbTpOBaHWe 1 BbinapueaHue. He cnepy-
eT fobvBaTbCca NOHOro pacTtBopeHusa okcupga meau (Il), KOTOpbIA OTAENSeTcs OT MaTOYHOro
pactBopa oTcTauBaHueM. XWAKOCTb CAMBAIOT B APYrYH0 NPOOUPKY UM rHe340 NacTUHbl ANs
npoBefeHus KanesfibHbiX peakuuii. /13 HacbILWEeHHOro pacTBopa BbiNafalT Mesikue Kpuctansbl
MeAHoro kynopoca. Mo cpopme KpucTanioB NPOAYKT peakuun naeHTuuuupyeTcs ropasio Ha-
AéXHee, yem NpocTo No UBeTy pacTeopa

MpakTwnyeckaa yacThb

Llenb paboThbl: NokasaTb LUKOMIbHWKAM peakuuio okcmaa ¢ KUCNOTOoN ¢ YETKOM naeHTndumka-
umeii O4HOro U3 NPOAYKTOB peakumu.

JononHuTensHoe o6opyaoBaHve: LMGPOBOA MUKPOCKON; NpeAMEeTHOe CTEK/O; ABe Mpo-
6MPKKU; NNacTUHa C rHésgamn Onsa nNpoBeAeHust KanenbHbIX peakuuii (6en0ro uBeTa); Aepxa-
TeNb oNA Npo6upKN; NuneTka; CNMPTOBKA.

14 YeptkoB . H., XXykos . H. XMnueckmin akcnepumeHT ¢ MasibIM/A KOMMYeCcTBaMn peakT1BOB. —
M.: TpocselleHne, 1989. — C. 62—69.
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MaTepuanbl n peakTusbl: okcug megn (1), NONyYEHHbI pa3noXeHneM OCHOBHOTO Kap60-
HaTa mMeawn, 20 %-HbliA pacTBOP CEPHOI KUC/OThI.

TexHuKa 6e30nacHoOCTU:
1. PaboTaTb B OYKax.

2 . Cob6nwopgatb Mepbl 6€30MacHOCTM MpU HarpeBaHMM NPoOOGUPOK, paboTe CO CNMPTOBKOW
NN CyxmMm roproymm, paboTte c kucrotamm

NHCTPYKUUS K BbINOMHEHNIO:

1 B npobupky nomectute ~100 mr okcuga meau (Il) (HENOAHYIO /TI0XEUKY-A03aTOp) U Npu-
neinTe -1 M1 pacTBopa CEPHOW KUC/OTHI.

2 Cogepxvumoe npobupky HarpeinTe, He [OBOASA A0 KuNeHus O6paTWTe BHAMaHWE Ha
TO, YTO KUMATUTbL CMeCb He pekoMeHayeTcs JoxAuTecb, noka 60/blas 4yacTb okcuaa meau
pacTeBopuTcs

3. [faiite cmecn OTCTOATLCA 1 MUHYTY, MOCMe 4yero NomMecTuTe Kans pacTtBopa Ha npej-
MeTHOe CTek/10 1 HabnwgaTe 3a pOCTOM KPUCTa/I/IOB C MOMOLLbIO MUKpOCKona.

4. B paboumnx TeTpaasx 3apucyiite hopMy KpUcTasnioB MeAHoro Kyrnopoca.

5. OcTaToK ropsiyero pacrtsopa cnelite ¢ n3bbiTka okcuga meaum (I) B Apyryto npooupky.
Uepe3 HekoTOopoe BpeMs HabnwgaliTe BblgeNeHWe KpPUCTasI/IOB Kpuctannorngpara cynbgata
meau (1)

PesynbTaTtbl HabA04EHWI

No YTo genanu Uto Habnoganu YpaBHeHue peaxkuuun

BbiBOAbI:
B BbIBOAAX HY)XXHO OTPasnTb XMMWUYECKOE CBOMNCTBO KMC/IOT — B3aMMOZENCTBUE C OCHOBHbI-
MW OKCuZamu, a Takke BO3MOXHOCTb onpefensatb BellecTBa no popme KpUcTasios.

KOHTpO/ibHbie BOMNPOCHI:

1 Kakyl okpacky npuobpeTaeT pacTBop npu pactBopeHun CuO B CepHoit kucnorte?
2. Yem obycnoBneHa gaHHasi okpacka?

3. Kakoe BeLllecTBO BblAenseTca U3 pactsopa nocrie peaxkuymm?

Na6opaTopHbIN onblT Ne 5.
«M3yyeHune 3aBUCUMOCT U PaCTBOPMMOCT M Bew,ecTBa OT TeMnepaTypbi»

TeopeTunyeckasa yacThb

Bcsknii pacTBop COCTOUT M3 PacTBOPEHHOrO BeLLecTBa M pacTBopuTensi. PacTBOPUMOCTb
60/bLUMHCTBA TBEPAbIX BEWECTB B BOAE NPV NOBbILEHUN TeMNepaTypbl yBenuunaetcs. OaHa-
KO HEKOTOpble BELLECTBA He MOAYMHSTCA 3TOMy npaBwiy. ECTb rpynna BelecTB, pacTBOpU-
MOCTb KOTOPbIX MPW M3MEHEHUM TeMNepaTtypbl Maslo U3MEHSIeTCsl, a eCcTb U Takue, pacTBOpU-
MOCTb KOTOPbIX C NOBbILIEHNEM TeMNepaTypbl Nagaet

B kauecTBe 06BLEKTOB WCC/EfOBaHWUS LLe1Ieco06pasHO B3ATb X/I0pMAbl Kaius U HaTpus,
a Takke rmapokcug Kkanbums. 3aBUCUMOCTb PacTBOPMMOCTM AaHHbIX BELLECTB OT Temneparypbl
npeacTaBneHa B Tabnuue 3.
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Tabnmya 3
PacTtBopumocTb 6e3B0AHbIX BewecTB B 100 r BOAbl NPy AaHHOW Temnepartype, B rpamMmMaxis

Temnepartypa, °C KCl NaCl Ca(OHj2
20 34,0 36,0 0,165
40 40,0 36,6 0,141
60 45,5 37,3 0,116
80 51,1 38,4 0,094

Ons npoBefeHns onbiTa slyywle 6paTb MeNIKOUM3Me TbYEHHbIE KPUCTas/Ibl X/T0PUA0B Kasvs 1
HaTpusi. HacbllEeHHbIA pacTBOp rMApoKCUAa KanbUusi TOTOBUTCA 3a HECKO/IbKO AHeli Ao npo-
BeeHMs1 onbiTa. [ 3TOro B 60/1bLIYH CK/ISTHKY HacbIMarT Cyxol rMapoKCcug, KasbLusi crloem
1 cM 1 3a1MBalOT AUCTUINIMPOBAHHOM BOAOIM NOYTK A0 Npo6ku. N3peaka B3GaNiTbIBAT CMECh.
Mo mMepe pacxofoBaHMsA HaCbILWEHHOro pacTBopa B CKASIHKY AONMBAOT BOAY.

MpakTwnyeckaa yacThb

Llenb paboThbl: onpefennTb pacTBOPMMOCTb BELLECTB Npu passinyHOl Temneparype.

MepeyeHb faTUYMKOB LUQPOBOM nabopaTopuun: gaTtinuk TemnepaTypbl NAaTUHOBLIN.

JononHnTensHoe obopypoBaHue: 2 ctakaHa Ha 150 mn; npobupka; BaTa; wnartefb; cTe-
KNAHHaA nasoyka Cc Pe3vHOBbLIM KOJbLLOM; CMUPTOBKA UMW 3/1IEKTpUYECcKas NnTKa, NpoMblBasika.

MaTepuanbl U peakTuBbl: AUCTUN/IMPOBAHHAA BOAA; KPUCTa/JIMYECKME XNOPUAbl Kasivsa U
HaTpus; n3BecTkoBasd Boja

TexHvka 6e30nacHOCTU:

Mpy NpoBefeHUN faHHOTO 3KCMEepPMMEHTA UCNOMb3yeTCsa HarpeBaTeNbHbI Nnpubop — bepe-
rmcb oxoral

VIHCT pYKUUA K BbINONHEHUIO:

OnbiT 1

1 B nepsblii cTakaH Haselte okosio 30 M ANCTUNNIMPOBAHHON BoAbl. Micnonb3ys Temnepa-
TYPHbIA gatuuk, onpegenute Temnepatypy BoAbl B cTakaHe. 3adMkcupyiiTe TO 3Ha4YeHne TeM-
nepaTypbl, KOTOpPOe ycTaHaBNMBaeTCcsA nocne crabunmsaunym nokasaHuin npmbopa.

2. He6onbwumun nopunamu gobasnsainiTe B BOAY KpUCTa/IIMYECKUIA XNOpUA Kasima u nepe-
MeluMBaiiTe pacTBOp CTEKNAHHOM nanoykoi. Korga cosb nepectaHeT pacTBOPSATLCA B BOAE, Bbl
NnoNyynTe HachbILWEHHbIN pacTBOp x/opuaa Kanusa npyv AaHHOW Temnepatype. Ha gHe cTakaHa
OO/MKHO OCTaBaTbCA HEMHOIO HEpPacTBOPEHHOW COJMMN.

3. HarpeiiTe nonyyeHHbln pactBop Ao 50 .

4. Yto npoucxoAuT € KpucTasislamu co/sv, OCTaBlIMMWUCA OT npedblaywiero npubassieHns
conn? BHOBb NpubaBbTE MOPLUIO COMMN.

OonbIT 2

Bo BTOpoii cTakaH Haneinte 30 M1 BOAbl U NPUIrOTOBbLTE HACLILWEHHbIN pacTBOp xnopuga Ha-
TpUS Npu KOMHATHOW TemnepaType. Harpeiite pacTBop, MOBbICUB €r0 TeMnepaTypy NpuMepHo
Ha 20 °C. Ecnu Kpuctansbl, Haxogswmecs Ha gHe cTakaHa pacTBOpunanuch, gobaebTe ewé He-
MHOrO xsiopuga Hatpus. TwartensHo nepemelunBanTe pacTeop.

PacTtBopunucb nn Kpuctannbl conmn?

OnbIT 3

1 B npobupky HaneiTe npumMepHO 3 M/ HaCbIWEHHOro pacTBopa rmapokcuga Kanbuums

(n3BECTKOBOI BOAbI) M ONyCTUTE B HEE AaTyuk Temnepartypbl. YToObl pacTBOp He nornowasn

5 Jlypbe HO. HO. CnpaBOYHMK N0 aHA/TMTMYECKOA XuMmn. — M.: Xummns, 1971 — C.71 — 89.
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YITIEKNCAbINA ra3 M3 BO3Ayxa, 3aKpoiTe NPOOGUPKY PbIX/IbIM BaTHbIM TaMNOHOM OCTOPOXHO Ha-
rpeiiTe pacteop, NOBbLICUB €ro Temneparypy npumepHo Ha 10 °C.

2 Yrto npoucxoguT c pactBopomMm? [loBeauTe pacTBop A0 KMNEHUA Kak U3MeHsAeTca MyT-
HOCTb pacTBopa?

3. Oxnagute pacTBop. YTo NpoucxoamnT ¢ 06pa3oBaBLUMMCA 0caAKoM (Kak U3MEHSEeTCs WH-
TEHCUBHOCTb NMOMYTHEHMS pacTBopa)?

4, CpaenaiiTe BbiBOA, O BAWSHWM TeMmnepaTtypbl Ha PacTBOPUMOCTb TMAPOKCMAA KanbLys
BOZE

Pesynbtartbl HabnwgeHn/n3amepeHnii

BeLLecTso BnnsaHne temnepartypbl Ha pacTBOPUMOCTb (paCTBOpI/IMOCTb
t NOBbILLIAETCH, NOHUXAETCA, OCTaéTCA I'IOCTOFIHHOVI)

Xnopug ks
Xnopwua, Hatpus
'mppokena Kanbums

BbiBoAbI:
YKasaTb BAUAHME Temnepatypbl Ha pacTBOPMMOCTbL pas/iNyHbIX BELLECTB B BoAe
KOHTpo/ibHbie BOMPOCHI:

1 [lononHnuTe NpeanoxeHus, BCTaBUB BMECTO Npo6ena Ha3BaHMe COOTBETCTBYHOLLENO Be-
uiecTsa

1) Ha pacTBOpMMOCTb B BOAE (ykakuTe HasBaHue BellecTBa) Temneparty-
pa He OKa3blBaeT 3HAYNTENbHOIO BANSAHUS

2) C noBblleHEM TemnepaTtypbl pacTBOPUMOCTb B Boje (ykaxknTe HasBa-
HWe BellecTBa) YBe/IMYMBAETCS .

3) C NOHWXeHMEM TeMnepaTtypbl pacTBOPMMOCTbL B BOAE (ykaxuTe HasBa-
HWe BellecTBa) YBe/IMYMBaETCS .

4) CpaBHWTE MOJTyYeHHbIE BbIBOAbLI CO CMPaBOYHLIMU AAHHbLIMU.
2. 3apaHva ans pasBUTUA PYHKLMOHANBHOW rpaMoOTHOCTH

B 3anuBe Kapa-boras-F'on Kacnuiickoro mopsi HaxogsaTtcsa 6oraTeliwive 3anacbl MMHepana
MupabunnTa — Kpuctannorungparta cy/bdara HaTpus.

Kaxablii rof B KOHLE HOSI6psA, Korga Temnepatypa BoAbl nagaet ao & °C, MMpa6bunnt Hauu-
HaeT BblAENSATbCA B BUAe GECLBETHbLIX KPUCTA/I/IOB, OCejarlMX Ha AHO 3a/1MBa U Ha ero 6epe-
rax. O6bsICHUTE MPUYUHBI BbINAAEHUSI KPUCTA/IOB COJN.

LononHnTensHas nHgpopmayms

Nypbe 0. 0. CnpaBOYHUK NO aHa/INTUYECKON XUuMun. — M.: Xumusa, 1971, — 390 c.

Na6opaTopHbIN onbl T Ne 6
«HabnwgeHne 3a pocTOM KpUCT anioB»

TeopeTunyeckasa yacThb

PacTBOpMMOCTb 60/bLUIMHCTBA COMEN 3aBUCUT OT TeMnepaTypbl. Mpu oxnaxaeHun pac-
TBOpPA, HACbILLEHHOrO MPU BbICOKOW TemnepaTtype, U3 HEero BbiNagatT KpUCTansbl COJW.
B 3aBMCMMOCTM OT cocTaBa, BELWECTBO MOXET BblAensTbcs B BUAe 6€3BOAHOIN conu wnu
Kpuctannornapata. Tak, Hanpumep, NpU OXNaxXAeHWN HacblWEeHHOro pacTeBopa cynbdaTa
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UMHKa BblgendeTca kpuctannorngpart ZnSO4 « 7H20. [pyroe Ha3BaHue 3TOro KpucTassio-
rmgpata — UWHKOBbLIN Kynopoc. dopma KpUcTasisioB 3TOr0 BellecTBa OT/IMYaeTCs OT Kpu-
cTan/ioB MeHOro Kynopoca

MpakTwnyeckasa yacThb
Llenb paboTbl — cchopmmpoBaTb Yy LWKONBHUKOB MpeAcTaBieHne 0 3aBUCMMOCTU pacTBo-

pyMOCTK OT TeMNepaTypbl U 0 KpUcTanausauum Bewectsa M3 pactesopa. CopMmmpoBaTb HaBbIK
pa6oTbl C UMAPOBLIM MUKPOCKONOM

JononHnTensHoe o6opyaoBaHne: LMPOBOA MUKPOCKON; NPeaMETHOE CTEK/0; NPo6uMpKa;
Aepxarenb gna npobupku; nuneTka; CNMPTOBKaA.

MaTepuanbl 1 peakTuBbl: cynbaT UnHKa ZnSO:  7TH20.

TexHuka 6e30MnacHOCTL:

1 Pa6oTaTb B 3allMTHbIX oyKkax. TpebyloTca cobnwaeHne mep 6e3o0nacHOCTU NpU UCNoJb-
30BaHWN CNUPTOBKK, CYXOro roOpryero.

2 . V3beratb nonagaHuMs KOHUEHTPUPOBAHHOrO pacTBopa cynbgara LMHKa Ha KOXy
n onexay

VIHCT pyKUUA K BbINMONHEHWIO:

1 B npobupky Hanelite Bogy (Ha 1—2 cM No BbICOTE).

2. MegneHHo npu nepemewmBaHun fobasnaiite cynbdart UMHKA A0 TexX Nnop, noka OH He
nepectaHeT pacTBOPATLCH

3. Mpob6upky ¢ pacTBOPOM cysbhata LMHKa Harpelite 4O MOSIHOr0 PacTBOPEHUS KpucTas-
nos cynbdarta LMHKa

4, Takke akkypaTHO Harpelite npefmeTHOe CTEK/10, NMPOHOCA €ro HeCcKo/IbKO pas3 uyepes
nnams

5. Korga cynbghat UMHKa pacTBOPUTCS, HaHeCUTe Kana pacTtBopa Ha Ténsnoe npegmeTHoe
CTEK/0 N NOMECTUTE CTEK/I0 MOoL MUKPOCKON

6§ . [Mpn oxnaxaeHun pacteopa M3 Hero BbIAENATCA KpacuBble KPUCTasl/ibl KPUCTanaoru-
Apata cynbata LMHKa — LMHKOBOrO Kyrnopoca.

7. 3apucyiiTe kpucTassbl BellecTBa B paboumx TeTpagsx.

Pe3ynbTatbl HAGOAEHNI

No Yto genanu Urto Habnoganu

BbiBOAbI:

OTpa3sutb, KakK 3aBUCUT PacTBOPMMOCTb BELLECTBA B BOAE OT TeMnepaTypbl

KOHTpO/iIbHbIe BONPOCHI:

1 Kak 3aBUCWUT pacTBOPUMOCTb Cynbgiata UMHKa OT Temneparypbl?

2. Kakoe BelLeCTBO Bblaensgetcd M3 pacTsopa nocrie peakymm?

3. CpaBHuTe (hopMy KpUCTa/IOB MEHOro Kyrnopoca v LMHKOBOTO Kynopoca. Pasnvyatotcs
NN OHKM No (hopme KpucTannos?

4. 3ajaHnsa ons pa3BuTua PYHKLMOHA/IbHON FpamMoTHOCT U

OO6bAcCHUTE, Kakue 3Tanbl aKcnepumMeHTa n3obpaxeHbl Ha pucyHke 9. Kakaa cBA3b cyle-
CTBYET MeXay 3TUMM M306pakeHnsImMun n doTorpadmeir, NnpuBeaEHHOK pAaAOM?
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Puc. 9. MpoLecc KpucTanmsaumm

Na6opaToOpHbIN onbl T Ne 7.
«lMepechiWeHHbIi pacTBOpP»

TeopeTunyeckasa yacTb

PacTBOopnMOCTb BellecTBa OrpaHuyeHa. HacblleHHbIM M0 BelecTBy A HasblBalT TaKoW
pacTtsop, nNpu fo6aBsieHNN K KOTOPOMY HOBOW Mopuuu BellecTBa A OHO He pacTBopsieTcs. Ec-
v npy go6aBneHun BewecTtBa A OHO pacTBOPSIETCS, TO TakoW pacTBOP Has3blBaeTCA HeHacbl-

WeHHbIM. Ecnm e npu fo6aBneHnn K pacTBOpy BellecTBa A BbiNagatoT AONOIHUTE NbHbIE KPU-
CTa/l/lbl 3TOr0 BELLECTBA, TO TaKOil pacTBOP Ha3biBAa€TCS MEPECHILLLEHHbIM.

Puc. 10. MNMpumep nepecbiweHHOro pactsopa. MEpTeoe mMope

MepecbIWweHHbI1 pacTBOP MOXHO NPUrOTOBUTL HECKOMIbKMMUK CMOCO6GaMU:

1) I3AMEHUTb TeMNepaTypy HacbILWEHHOTO pacTBopa;

2 ) yAannTb Y HacCblLWEHHOTO pacTBopa YacTb pacTBOpPUTESNS.

MepecblWweHHble pacTBOPbl HECTabW/bHbI, U NMPU BHECEHWW 3aTpaBKku (KpUcTansmka Belye-

CTBa WM MPOCTO HEBGO/bLIOTO Yr/I0BATOr0 Teflia) M3 HUX BbiNafaeT PacTBOPEHHOE BeLLEecTBO.
PacTBop npeBpaLilaeTcsi B HACILLEHHbI
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MpakTwnyeckaa yacTb

Llenb paboThl: chopmupoBaTb npeactaBieHne 0 TensI0BOM adhekTe npouyecca pactBope-
HUS 1 KpUCTaNIM3aumuu, a Takke NoHATUE «MNepechieHHbIi pacTBop».

MepeyeHb gaTuUNKOB UMPOBOK nabopaTopun: AaTuuk TemnepaTypbl NAaTUHOBbIN .

JononHnTensHoe o6opyaoBaHne: XuMmuyecknin ctakad (100— 150 mn) ¢ Xo/104HON BOAONA,
npobupka, Nnpobupka MepHas, LITaTMB C Nankon, CNMPTOBKa

MaTepuanbl M peakTWBbI: CNUPT ITU/IOBbIN, KPUCTANIMYECKUA TUOCYNbMar HaTpus
(Na2$:03 *5H:20).

TexHvka 6e3onacHoCcTU: cobnaaTh Npasuna obpalleHns ¢ OTKPbITbIM NjaamMmeHeM

NHCTPYKUNS K BbINOMHEHUIO:

1 B npobupky HacbinbTe 5 I TMocynbata HaTpus

2 U3mepbTe TemnepaTypy COMN U BOAbI C MOMOLLbLIO AAaTUnKa

3. lMpuneite 2 mn BoAbl K conu. ONycTuTe AaTyuk TemnepaTtypbl B MNOSYYEHHYIO CMeCh. [le-
pemeluuBaliTe cMecb 40 TeX Nop, Noka Temneparypa He cTabuIM3mpyeTcs.

4. TMocne TOro Kak TemnepaTypa nepecrtasia U3MEeHATLCSH, N3B/MEKNTE AaTumK 13 pacTeopa.

5. 3akpenuTe NpobupKy Bianke LWTaTuBa MU OCTOPOXHO HarpeBaiiTe Npo6uMpKy A0 MNOAHOr0
pacTBOpeHUsi COMU, NepemMeLllnBasi pacTBOp faTyMKoM Temnepartypsl. [locne 3aToro npekparute
HarpeBaHMe 1 OCTaBbTe JaTuYuK B pacTBOpe.

6 . JoxauTecb oxnaxaeHuWs pacTtBopa A0 KOMHaTHOW Temnepartypbl (MOXHO MNOACTaBUTb
nod Npo6upKy CTakaH C XOI0[HON BOAONA).

7. ObpaTunTe BHMMaHue! lepecbilWeHHble pacTBOPbl MOrYT ObiTb CTAOW/ILHLIMU OYeHb
ponroe Bpemsi. Ho OT BHellHero BO34elCTBUA (MepeMellvBaHud, nonagaHus nbiiv UM Kpu-
cTasila conn) pacTeBop ObICTPO 3aKpUCTaI/IN30BbIBAETCS

8 . Ecnn pacTtBOp He 3akpucTanmn3yeTcs, U3BJEKUTE U3 Hero AaTyuk U NPUKOCHUTECH UM
K KpUcTasiiMkam Tuocysnbhata HaTpus Tak, 4tobbl 1—2 kpuctanna npuavnam K gatuuky [lo-
rpy3uTe gaTyvMk C MNPUWIUMWNM KPUCTaIZIOM B pacTBOp. YTo NpoMcxoanT € COAEPXMMbLIM MPO-
6MpPKN 1N KaK n3MeHsieTca ero Temnepartypa? Yrto Habnwgaetca? Kak meHsleTcs Temneparypa
pacTtBopa?

9. 3adimKkcupyinTe Hambobllee NokasaHue gaTynka. 3aHecuTe gaHHble B Tabnuuy.

PesynbTaTbl UI3MepeHunin/HabngeHni

Msgg;\)ﬂ:sm Vccnepgyemasn cnctemal/lIamepeHHbIe TemMneparypbl Telvlne%aTypa,
! Uuctan Boga [0 Havasia ornbira
2 PacTBop Tvocynbhata HaTpusi B BoZe (40 HarpeBaHus)
3 OxnaxaéHHbIN nepecslieHHbI pacTBop Naz S O3
4 PacTBop Tvocyrnbhara nocne Kpuctanmsaumm
BbiBOAbI:

OTpa3unTb, Kakme npouecchbl (3K30TepMUYEecKMe WIn 3HAOTEepMUYECKMEe) MpoTekawT npu
pacTBOPEHUN U KpUCTaNM3aumm cosu.

KOHTpo/ibHbIE BOMPOCHI:

1 Kakoit npouecc (3HAOTEPMUYECKUIA UM 3K30TEPMUYECKMIA) npeobnagaeT npu pacTBo-
peHun Kpuctannorungparta Tmocynbgara HaTpusi B Boge?

2 . Kakoii npouecc (3HAOTEPMUYECKUIA UM 3K30TEPMUYECKUIA) NpeobnagaeT npu Kpuctan-

nun3aunn Tmocynbgarta HaTpusi U3 pacteopa?
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3. Ha ckonbko rpagycoB yAasiocb NepeoxsafnTb HacCbIWEHHbIA pacTBOp TMocynbgata Ha-
TpUS, Y4TOObI OH CTan NepechIleHHbIM?

4. 3apaHue Ans pasBuTuUa PYHKUMOHANIBHON rpamMoTHOCT U

B 6bITYy MHOrga B Ka4yecTBe COrpeBatollero cpefctBa MCNosb3YT «XUMUYECKYIO TPesKy».
Yalle Bcero aTo repmMeTuyHbIli NPO3paYvHblii NakeT C XUAKOCTbI . UTOObI akTMBUPOBATb FPesiKy
HY>XHO NeperHyTb nacTuHy-nyckatenb, KOTopas HaxoguTcsa BHYTpu naketa. Cogepxumoe na-
KeTa 3arnosiHaeTCcsa Kpuctaanamu.

[na BoccTaHOB/EHMA Tpenkn eé knagyT B KUNALWY BOAY A0 MOJSIHOTO PacTBOPEHMA Kpu-
cTasnoB. lNocne oxnaxaeHus rpeska rotosa k paborte. Ha kakom aTane paboTbl rpenku Bblae-
ngetca Tenno?

JononHnTensHasa nHpopmaums

Oepnronby B. ®. Mup Bogbl. — J1.: Hepgpa,1979. — 254 c.

MpakTwnyeckaa pa6oTa Ne 3.

«OnpegeneHne KOHUEH T paunun BewecTB KOJIOPUME T PUYECKAM MeT O40M
no KaNM6pPOBOYHOMY rpauKky»

TeopeTunyeckasa yacTb

Ecnn BellecTBO OKpalleHo, TO OHO NorjowaeT BuAu-
MbIA CBET C HEKOTOpPbIMW A/MHAMW BOSH. [ANHA BOJHbI,
NMpM KOTOPOW MOrNOWEHNE MakCMMaslbHO, COOTBETCTBYET
06bIYHO UBETY, AO0NOMHUTENILHOMY K OKpacke pacTeopa
(T e nornoweéHHbIn 1 NpoLueaLwnii CBET BMECTe AatT Ge-
Nbli1) [JonosiHuTenbHble LBETA MOXHO ONpeaennTb No Kpy-
ry rére.

VIHTEHCMBHOCTb NOT/IOWLEHNA CBETa C AaHHOI ASIMHOM
BOJIHbI XapakTepusyeTcsi ONTUYECKON NSIOTHOCTbI. OHa
nNponopuuoHasabHa KOHLEHTpaLy pacTBOPEHHOrO BeLle-
CTBa, T € 3aBMCUMOCTb ONTMYECKOW MAOTHOCTM D OT KOH-

ueHTpaumm BelwectBa CnpeacrasniseT coboli Npsmyo BU- Puc. 11 Kpyr lére. Ligeta,
fa D= A « C YT06bl HaiiTK yrnoBoi KO3dPULMEHT 3TON  HaxogaLmecs Apyr HaNpoTVB Apyra
npsiMoii A 1 0Tpes3ok B, aTy npaAmMy CTpoAT, M3mepsis on- ABNAOTCA AONOSTHUTESbHBIMM

TUYECKYl0 MNJIOTHOCTL PacTBOPOB M3BECTHOW KOHLUEeHTpa-
Uun . TOYKM HAHOCAT Ha rpadimk 1 NPUGIMXKAIOT K MPSIMOIA .
Tak nonyyaetcs rpagyvwpoBOuYHbI rpaduk. KoHueHTpa-
LUMI0 HEM3BECTHOro BewecTBa HaxogdaT nmbo rpadmye-
CKW, Nn60 aHanutnyeckn (3Hasa D n A Haxopat C)

UT06bl HaliTU HEU3BECTHYH KOHUeHTpauuio Cxno on-
TU4Yeckoit NNOTHOCTM Dx, CTpoAT npsAmyto 1 Ao eé nepe-
ceyeHunsa ¢ rpaddnkKom, Nocsie Yero U3 TOUKN nepeceyeHus
onyckalwT NepneHaukynsp Ha oCb KOHUEeHTpauuin Mecto
nepecevyeHns nepneHAnKynspa ¢ OCb0 U COOTBETCTBYET
KOHUEeHTpauum

[NMpakTwnyeckaa yacTb

Llenb paboThbl: cdopmupoBaTb MpeacTaBieHne o
KOHUEeHTpaLun BelwecTBa M KOJIMYECTBEHHOM onpepere- Puc. 12. [pagyvpoBOYHbIi
HAM KOHUEHTpauuny BellecTBa Ka/iopuMeTpuyeckum me- rpacmk — 3aBMCUMOCTb
TO40M OMTUYECKON NIOTHOCTU BeLLecTBa
OT ero KoHUeHTpaumm
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MepeyeHb AaTUYMKOB LMGPOBOI NnabopaTopumn: aTumk OnTUYECKON NIOTHOCTY.

JononHnTenbHoe obopygoBaHue: NATb NPOGUPOK WM MepHbIX Kon6 (100 mn), npu wuc-
NnoNb30BaHUN KOBET 60/1bLWOro 06LEMa; ABE NUNETKU (10 M/); XMMUUYECKUIA CTakaH; rpywa pe-
31HOBAas; NPOMbIBasika ¢ ANCTUNNMPOBAHHON BOAOW.

MaTepuanbl U peakTuBbl: pacTBopbl cynbtata meam (1) CuSO: 50 r/n (B pacuyéTe Ha 6e3-
BOAHOE BELLECTBO) WM nepMaHraHata kaims KMnO4 50 mr/n, npo6bl C HEM3BECTHO KOHLEH-
Tpauueil COOTBETCTBYHOLLMX BELLECTB.

TexHvka 6e30nacHOCT U:

1 MepmaHraHaT kanusa npy nonagaHnu Ha KOXY W o04exny OCTaBNseT KOPUUYHEBbLIE NATHA.
NX MOXHO CMbITb 2%-HbIM PacTBOPOM LLaBefieBON UM acKOPOGUHOBOW KUC/OTbI, MOC/e Yero
NPOMbITb COOTBETCTBYIOLLNIA YH4ACTOK BOAOM

2. MopgroTtoBka peakTuBoB. [puroToBsieHne pacteopa cynbdata megu (II) CuSO: 50 r/n .
BosbmuTte 7,8 1 kpucTannorugpata cynbthata megn CuSO: « 5H:0, n pactBopute B 70 M1 BOAbI.
Jo6aBbTe 0,2—0,3 MA KOHUEHTPUPOBAHHOW CEPHOIM KUCNOTbl (MM COOTBETCTBYHLLNA 06BHEM
pasbaBneHHOW) NS npegoTBpaleHns rngponmsa n gosegute 06bvEM pacteopa go 100 mn. Us-
3a TOro, 4YTo Kpuctansornapar cnocobeH BbIBETPUBATLCHA, KOHLEHTPALUA MOXET OT/In4aTbCs OT
HOMWHabHOM, NO3TOMY NPO6LI CneayeT roToBUTb LUKOJIbLHUKAM U3 TOr0 Xe pacTtBopa, U3 KoTo-
pOro OHW rOTOBAT CEPUI0 CTaHAAPTHbLIX PACcTBOPOB.

3. lNpurotoBneHne pacTBopa nepmaHraHata kanma KMnOs 50 mr/n. Bo3bMuTe HaBecky
5 mr KMnO:s n pacteopuTte B Boge. loBegnute 06bEM pacTtsopa Ao 100 mn. PactBop ob6s3aTesb-
HO rOTOBbTE Ha XO/104HOW ANCTUNMPOBAHHOW BOAE, B CTEKAAHHOW nocyae. Vz6erante KOHTak-
Ta ¢ nnactmaccamu! PacTBop crieqyeT roToBUTb HE paHee, YeM HakaHyHe. Hemcnonb30BaHHbIi
pacTBOp yTUAN3UPYIHTE, TaK Kak CO BPEMEHeM OH pasfnaraetcs, 06pasyss KOPUYHEBbLIA HaNeT Ha
CTEHKax cocyn0B

WNHCTPYKUMA K BbINOSHEHNIO:

MpuroToBneHne cTaHAapTHbIX pacTBOPOB

1 CHauvana npuroToBbTE CEPUID CTaHAAPTHbIX PAcTBOPOB, T. €. PACTBOPOB U3BECTHOI KOH-
ueHTpaumm (Tabnuua 4 n 5). VIx rotoBAT, pa3baBnssa 3anacHblil pacTBop.

2. Ecnv ucnonb3ytoTca KIOBETbl Ha 4 M/, TO CTaH4apTHble pacTBOpPbl FOTOBAT B CyXUX NpoO-
6upkax [na aToro B NPOOGUPKY HanMBarT onpefleNéHHbI 06bEM 3anacHOro pacrtesopa W Ao-
6aBnAT K HEMY BOAy TaK, UTOObl CyMMapHbIA 06BbEM ObIn 10 M.

3. Ecnv ucnonb3yloT kioBeTbl Ha 100 mn, TO cnegyeTt roToBUThL CTaHOAPTHbIE pacTBOPbl B
MepHbIX Kon6ax (100 mn). Ana 3Toro HaseiTe onpefenéHHbliil 06bEM 3anacHOro pacTBopa,
nepeHecuTe ero B MEPHYH K06y n foBeanTe AUCTUINIMPOBAHHON BOAON A0 METKM Heobxoau-
MOro o6béma.

Tabnuuya 4
MpuroToBneHne ctaH4apTHbIX pacTBopoB CuSO4is
KoHueHTpauus, r/n 0 10 20 30 40 50
O6bem pacTtBopa 50 r/n, 0 2 4 6 8 10
M
O6bEM BOAbI, M1 10 8 6 4 2 0

16 PekomeHayem, YTOObI LLKOSTbHMKK paccynTauin atn 3Ha4YeHNA CaMOCTOATESIbHO.
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Tabnuua 5
MpurotoBneHne ctaHgapTHbIX pactBopoB KMnO4 13 3anacHoro pacteopa 50 mr/n
KoHueHTpauusa, mr/n 0 10 20 30 40 50
O6bEm pacTteopa 50 r/n, 0 2 4 6 8 10
M
O61LEM BOAbI, M1 10 8 6 4 2 0

BbI60p A/1MHbI BOSIHbI
Bbibepute o/MHY BOJIHbI A1 U3MEPEHNS ONTUYECKOW MI0THOCTU
[nvHy BOSHbI cBETA MOXHO MOA06GpaTh MO OKpacke pacTBopa Wan HalTK aKCNepuMeHTaslbHO
Mo okpacke pacTeBopa onpeaensoT 4ONOMHUTENbHLIA K Hell uBeT CBET C COOTBETCTBYHLLEN
OJIMHOWM BOJIHBI MOT/0WAeTCs MakCMManibHO (HM).
Tak, ecnM pacTBOp MMeeT XENTblA UBET, TO ONTUYECKYH MIOTHOCTb HYXHO WU3MepATb Npwu
OJINHEe BO/HbI cuHero ceeta (435—480 Hm).

Tabnuua ¢
LiBeTa 1 COOTBETCTBYKOLME UM OJ/IUHbI BOJTHY

LiseT pacTopa ,ﬂ,onczg:rljl_lToeufl;::(l:z )LI,BeT OnnHbI Bonng;nou.Laemoro
KpacHbiii CuHe-3enéHbli 490—500
OpaHxeBblii 3eNEHO-CUHWIA 480—490
KenTbiii CuHwi 435—480
YXKEénTo-3enéHblii ®roneToBbIN 400—435

3enéHblii KpacHblii wn doroneToBblii 730—760 nnm 400—435

CuviHe-3enéHbli KpacHbiii 605—730
3eneHoBaTo-CUHWIA OpaHxeBblii 595—605
CuHuii XKentolin 580—595
®roneToBbIi YKEnto-3enéHblin 560—580
MypnypHbI 3eneHblit 500—560

UTto6bl Nogo6patbh A/IMHY BOMHbI 3KCNEPUMEHTa/IbHO, HYXXHO BbISICHUTb, NPU Kakoin AsivHe
BOJIHbI ONTUYECKas MIOTHOCTb MakcumanbHa. [1na 3Toro 3anofiHUTeE KIOBETY AaTtyuka Hambornee
pa3baB/ieHHbIM PacTBOPOM W ONpeAennTe ONTUYECKYH M/IOTHOCTb MPU pPasHbIX A/IMHAX BOJH
(He 3abblBas kaxablii pa3 06HyNATbL Npubop). PesynbTathl 3anuwmnTte B OTYET. Bbibepute Ty
OJINHY BOJIHbI, NPY KOTOPOW onTuyeckass NIOTHOCTb MakcuMasibHa

MocTpoeHne KanmbpoBOYHOIo rpaduka
MocTpoliTe KanM6pOBOYHbLIN rpadunk. 3aneinTe B KIOBETY AWCTUNMPOBAHHYKO BoAy W Ha-
CTpoiiTe No Hemy gaTtumk OnTuyeckas NOTHOCTb AUCTUN/IMPOBAHHON BOAbI 4O/HKHA ObITb
paBHa o
CH/MUTE KIOBETY, BbINENTE U3 HEE BOAY, a 3aTEM Ha/eilTe pacTBOpP C HAUMEHbLUEW KOHLLEH-
Tpauuei onpepensiemMoro Bellectsa. OnpegeniMte ONTUYECKYID M/IOTHOCTb pacTBopa M Nosny-

7 Nypbe 0. FO. CnpaBoYHWK N0 aHa/IMTUYECKON Xummumn. — M., Xumusi, 1989. — C. 364, ¢ usmeHe-
HUAMMN
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YEHHYI0 BeJ/IMYUHY nepeHecuTe B OTYET (N 2) CMO/IOCHWUTE KOBETY U 3asneiiTe e€ BTOpbIM pac-
TBOPOM. AHas/I0OTMYHbIE U3MEPEHNS NMOBTOPUTE AN BCEX OCTaBLUMXCA PacTBOPOB.

Ha ocHOBaHMW NpoBefeHHbIX U3MepeHUl MoCcTpoiTe rpadmnk 3aBUCMMOCTU ONTUYECKON
NJIOTHOCTM pacTBopa OT KOHLEHTpauun pacTBOpPEHHOro BellectBa. OH [0/DKEH NpPeAcTaBsaTb
co6oii NpsAMY0 NMHUID . ECnn kakas-To Touyka BbiNagaeT, To A/19 Heé cnefyeT CHoBa MPUroTo-
BWUTb PacTBOpP M MOBTOPUTb M3MEPEHME ONTUYECKOW NJIOTHOCTU

OnpegeneHne KOHLEHTpauum pacTBOPEHHOIO BellecTBa B Npobe
CnonocHnTe KIOBETY 1 3aneliTe B HEE NPoOYy C HEM3BECTHOIM KOHUEHTpaumneli pacTBOPEHHO-
ro BewecTtsa. MamepbTe ONTMYECKYI0 MJIOTHOCTb AAHHOM0 pacTeopa 1 no rpadmky onpegenvre,
KaKol KOHLEeHTpaLun COOTBETCTBYET NOJSIyYEHHOE 3HavyeHne. OTMETbTE AaHHYH TOUYKY Ha Kasu-
6pOBOYHOM rpadouke. B OTUETE yKaXXMTe KOHLEHTpPaLMIO BEWECTBA B KOHTPO/ILHOW nNpobe.
OTuéT. Nopbepute O/AVHY BOJHbI 4151 ONPefesieHns oNnTUYECKO NAOTHOCTK. 3anofiHuTe Ta-

61y
Liset
[JnrHa BONHbI, HM

OnTuyeckas NnOTHOCTb

3anonHute Tabnuuy. OnpegennTe ONTUYECKY NIOTHOCTb CTaHAAPTHLIX PacTBOPOB.

KoHueHTpayus 0
OnTtuyeckasi NIOTHOCTb 0
BbiBOAbI:

B BbIBOJax ykasaTb, KaKk MOXHO onpefesiuTb KOHLEHTpaLuio BellecTBa B pacTBope C NOMO-
b0 KOIOPUMETPUYECKOTO MeToaa.

KOHTposbHbIe BONPOCHI:

1 Kakme meTogpbl onpefesieHns KOHLUEeHTpauun BellecTBa B pacTBOpe BaM M3BECTHbLI?

2. MOXHO v onpegennTb KOHUEHTpauuio BewecTBa B pacTBope, eCcniM OHO 6ecuBeTHO U
npu pacTBOpeHMn obpasyeT 6ecuBETHbIN pacTBop?

3. 3apaHue anig noaroTosku K N’MA, BIP

Kakoii cnoco6 Henb3s UCnosb3oBaTh AN onpeAesieHns KOHUEeHTpauMmM pacteopa?

1) C ncnonb3oBaHneM onpedesieHns oNTUYECKON NIOTHOCTU OKpalleHHOro pacTeopa.

2) OnpepgeneHve NAOTHOCTU pacTBOpa C NOMOLLbLI0O apeomMeTpa

3) BbinapuBaHue pactBOopa onpeaenéHHoli mMacchbl, C MocneayluMm B3BeLUMBaHMEM 6e3-
BOAHOrO BellecTBa

4) LleHTpuchyrnposaHne pacTteopa.

JononHuTenbHasa nHopmaums

Bacunbes B.M., Mopo3osa P.M., KouyepruHa J1. A. MpakTukym NO aHa/IMTUYECKON XMMUMN:
Yueb. nocobue gna By3oB. — M.: Xumus, 2000. — 328 c.

labopaToOpHbIA onblT Ne 8.
«Pa3noxeHne kpucTannormgpaTa»

TeopeTunyeckasa yacThb

Kpuctannorngpatr — BELWECTBO, B KPUCTA/I/INYECKYID PEeLIETKY KOTOPOro BXOAMT KpucTas-
nun3auuoHHas Boda. Mpu HarpeBaHUM KpucTanjornapart paspyllaeTcs, NpUYém BeLecTBO pac-
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TBOPSIETCS B BblAe/MBLUENCS Bofle BHeLIHe 3TO BbIMNAAMT Kak NaB/ieHNe, HO OT/IMYaeTCsl TeM,
YTO ecnu NpPoAO/KUTE HarpeBaHue, Boga mcnaputcs, a 6e3BofHas Co/ib OCTaHeTCsl B TBEPAOM
BUae

Ec/m nony4yeHHblii pacTBOp oxnaxaaTb, TO TEOPETUYECKU KpucTansormapart Kpuctannansy-
eTcs Mpu ToW e TemnepaType, 4To U nnaBwics. OJHAKO YyacTo KpucTanamsauuy He MpPoucXo-
ONT, a obpasyeTcs MepechileHHbIi pacTBop 6e3BOAHOI COMM B KPUCTaN/In3aunoHHON BOAE,
KOTOpbI BeAET cebs TOYHO Tak Xe, Kak W /1060l Apyroii nepecbilWeHHbIi pacTBop YTo6bI 3a-
KpucTannnsoBaTb KpucTansornapart, B TAKO pacTBOpP HYXHO BHECTM 3aTpaBKy KpUCTasinoru-
apaTa.

NMpakTwnyeckasa yacTb

Llenb paboTbl: cchopMnpoBaTh y LWKO/bHUKA MOHATME «KpucTannorugpar» v npegcrasne-
HMe O npoLecce ero passiokeHus (B TOM Yncie 0 TemnepaTtype pasfioxeHus).

MepeyeHb gaTuUMKOB LU(POBOI NnabopaTopun: gatynk TemnepaTypbl NAaTUHOBbINA.

JononHnTenbHoe o6opygoBaHme: Npobupka, WwraTtue C ankon n MmydpTon, cnmpToBKa.

MaTepuanbl W peakTWUBbl: COUPT  3TWIOBLIA, HECKONIbKO  KpucTaniorngpaTtos
(Na:S: 03 «5H20, Na2SO¢ » 10H:0, CaClk ¢ H:O, MgSO:« » 7TH20O, CH3COONa «3H20 un gp.).

TexHuka 6e3onacHoCTu:

BbinonHeHne mep 6€30NacHOCTM NPy HarpeBaHMyM NPOOBUPOK M NOSIb30BAHUN CINPTOBKAMN .

VMHCT pYKUMS K BbINOSTHEHNUIO:

1 BHecuTe B npobupky 5 r kpuctannorngpara.

2. 3akpennte Npo6upKy Barnke LTaTMBa BEPTUKaSIbHO U OCTOPOXHO HarpeBaiTe npobup-
Ky, nepemelunBasi CoAepXxnmoe AaTumkoMm TemnepaTypbl. ObpaTnTe BHMMaHME Ha NnaTto Ha
KpuBOIi 3aBMCUMOCTX TemnepaTypbl OT BPEMEHM — OHO KaK pa3 COOTBETCTBYET Temneparype
nnaBneHns Kpuctannaorngpara

3. Korpga kpuctannorngpar pacnsaBuTcs, NpekpaTuTe HarpesaHne, ocTaBuMB aTunk B pac-
nnaese. LoXAMUTEChb OX/AXAEHUS pacTBopa A0 KOMHAaTHOIM TemnepaTtypbl (MOXHO MNOCTaBUTb
nog Npo6upKy CTakaH C XONOAHOI BOAON)

4. Tenepb NnpoBeauTe 06paTHbLIN nNpouecc (Kpuctanamsayuio). Ana aToro U3BfekuTe AaTtyuumk
N MPUKOCHUTECH UM K KpUCTas/IIMKam Kpuctansorugpara tak, 4tobbl | — 2 Kpuctanna npununam
K gatumky. Morpysmte gaTyuuk ¢ NPUAMNWAM KPUCTa/I/IOM B PacTBOP W SHEPrMYyHO NepemeLlun-
BaiiTe pacTBOp AaTyMKoM. UTO NponcxoguT C COAEPXNMbIM NMPOBUPKN M KaK MEHSIETCA ero Tem-
neparypa? ln1aTto Ha KpMBOI 3aBMCUMOCTM TeMMepaTypbl OT BPEMEHN COOTBETCTBYET KpucTtan-
nusauum Kpuctannormgparta.

PesynbTartbl nI3aMepeHuin/HabnoaeHN
Ha ckonbko yaanocb

nepeoxnaguTb
pacnnas

Temnepatypa Temnepatypa

Kpuctannorugpar
nnasneHus KpucTasiimsaunm

BbiBOAbI:

OTpasuTb MHANBNAYANLHOCTL TEeMMepaTyp pas/ioXeHUs y Kaxaoro kpucranaorngpara.
KOHTpPO/ibHbLIE BOMPOCHI:

1 JaiiTe onpegeneHne NOHATUIO «KpucTanaorngpar».

2. Bce nu kpuctannorngpartbl «NaaBATCA» Npu HarpeBaHumn?

3. BbluMcnute maccoByto oo 6e3B0A4HON COMX B BblJaHHOM BaM KpucTannorugpare.
4. 3apaHue ang pas3BuTua PYHKUMOHANBHON rpamoTHOCT U
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lasbl Takxe cnocobHbl 06pas3oBbiBaTb ruapartbl. Hanpumep, metaH o6pasyeT O4YeHb He-
yCTOMYMBbLIA rnapat coctaBa 4CH4-23H20. IMmapaT BHELWIHE HANOMWHAET CHEr, OH MOXEeT ro-
peTb, Nerko pacnajaeTcs Ha BOAY M ras npu MnoBbleHUW TemnepaTypbl. [Npy fgobbiye u TpaHc-
NnopTMPOBKE MNPMPOAHOr0 rasa ruapatbl MOryT 3akynopuBaTb Tpyb6bl. [Mpepnsioxute cnocoo,
npefoTBpallanLmii obpaszoBaHue TBEpAbIX MMApaToB B Tpybax

JononHnTensHasa nHgopmauns

Kpuctannbl. Kpuctannormgpatbl: MeTtoguuyeckue ykasaHus K niabopatopHbiM paboTtam/
H. WW. Mudhtaxosa, T. H. MeTpoBa, L. ®. PaxmatynnuHa. KasaH. roc. TeEXHOM. YH-T. — KasaHb,
2006. — 24 c.

MpakTuyeckaa pa6oTa Ne 4,
«OnpegeneHne pH pacTBOPOB KUCAOT U LLENOYEN»

TeopeTunyeckasa yacTb

Tak Kak BOCbMMWK/IACCHUKN Ha ypoKax mMaTemaTuku ewé He mlydanm norapudmel, TO Npuxo-
ANTCA 0TKasaTbCs OT BBEAEHUSA NMOHATUS «iorapnm». IT0 MOXHO caenaTb B 11 knacce, nocne
TOr0 Kak yYeHUKU M3yyaT faHHbIii matepuan.

Ha nepsBom 3aTane BOCbMUKNACCHUKaM cnegyet 06bACHUTL, YTO BenndmnHa pH xapakrtepusy-
€T, HACKO/IbKO cpefla pacTBopa Kucias unu wesodvHas. B uucToil Boge M B HENTpasbHbIX pac-
TBOpax 3HayeHue pH paBHO 7. B pacTtBopax kucnot pH meHblwe 7. Ecnv pH HaxoauTca B MHTep-
Banle 5—7, TO cpefa pacTeBopa cuMTaeTcs c/1aboKUC0THOW, ecnn pH MeHbLle 5, TO CUIbHOKKC-
NIOTHOI: YeM CUNbHEE KUC/0Ta, TEM HUXe 3HayeHune pH.

B pacTBopax co LWeno4yHou cpegoii nokasatesnb pH 6onbwe 7. PacTtBop cumMtaetcsa cnabo-
LWesiouHbIM Npu pH oT 7 40 9 1 cunbHOLWeEeNO4YHbIM Npy pH 6onblue 9.

3HauyeHnsa BOAOPOAHOrO nokasatesis (pH) BOAHbLIX pacTBOPOB pacrnpoCTpaHEHHbIX BELECTB
06bIYHO HaxodsaATca B UHTepBasnie oT 140 13. MpubnMKEHHO oueHUTb pH pacTBOPOB MOXHO C
NOMOLbI KNCNOTHO-OCHOBHbIX MHAMKATOPOB. ON1A 60/51ee TOYHOro M3MepeHuss BOLOPOLHOrO
nokasaresnsa MCNosb3yT npuéopbl — pH-MeTpsbI.

MpakTwnyeckasa yacThb

Llens paboTbl: cchopMmupoBaTtb npeacTtaBsieHne 0 pH Kak 0 XxapakTepucTuke KUCNOTHOCTU
cpefbl. BBectn accounmaTuUBHYO CBA3b Mexay UMppoBbIM 3HauyeHneM pH 1 cooTBETCTBYHOLUM
aHasI0roBbIM CUTHAIOM: LIBETOM MHAOMKaTOopa.

MepeyeHb gaTUYMKOB LUdpPoBOIM nabopaTopun: gatunk pH.

JononHnTensHoe 060pyaoBaHUe: LUTATMB C 3aXXUMOM, MATb XMMUYECKUX CTakaHoB (25 mn),
npo6uMpKKU, NPpoOMbIBaNKa ¢ AUCTUNNUPOBAHHON BOAOW.

MaTepuansl npeakTusbl: 0,1M pactsopbl HCl, HNO3 NaOH, Ca(OH): (HacblweHHbIn pac-
TBOP), pacTBOpbl MHANKATOPOB: /lakKMyca, MeTU/I0BOI0 OpaHXeBoro, eHonranenHa; yHmsep-
casibHas MHAMKaTopHasa bymara; ounbLTpoBaibHas Gymara.

TexHvka 6e30nacHOCTU:

1 Pa6oTtaTb B 0u4kax

2. CobnogaTb Mepbl 6e30nacHOCTU Npu paboTe co wenovyamum 1 pazdaBneHHbIMU KMC/IOTaMu.

UyBCTBUTE/IbHBLIA 3/IEMEHT AatumMka pH — CTEKNSAHHbIA LWapuk B ero HwkHel yactu. OH
OYeHb XPYNKWU, NO3ITOMY He C/ieAyeT KacaTbCs MM N00bIX TBEPAbIX MOBEPXHOCTEN WU POHSATD.
[aTtuunk xenatesibHO 3aKkpennATb B LUTATUBE.

WNHCTPYKUMA K BbINOSHEHNIO:

1 3akpenuTte gatuvk pH B nanke wratuea. B nepBblii cTakaH HaslenTe CONSAHYIO KUC/OTY.
Morpysnte anekTpos B pacTBOp, He MeHee yeM Ha 3 cm. Korga nokasaHus npubopa ctabunu-
3upyloTcs, 3anuwunTte 3HadeHne pH B Tabnuuy pesynbTatoB U3MEPEHUN .
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2 Pasgenute pacTBOp KMCNOTbl MO TPEM nNpobupkam u gob6aBbTe K HUM N0 1—2 Kanjn WH-
AnkaTtopa. 3anuwmnTte HabnwaeHus .

3. HaHecute cTekNsIHHOW NasiOuKON Kan/jkw pacTBOpa Ha YHMBEPCAsbHYH WHAUKATOPHYHO
oymary 3anuwmnte HabnwgeHns

4 Tlanoyky npoTpuTe unbTpoBanbHOK Bymaroi

5. TwarenLHO onosiocHUTe gaTyvk pH 13 NpoMbIBasIKU Haj cTakaHUMKoMm Anga cnvea. llo-
BTOpPUTE TOT Xe I3KCNepUMeHT ¢ ApyrMMmum pactBopamu (cHavana — ¢ NaOH, panee — c
Ca(OH)2, notom —c kucnotamu, NOTOM — C BOAOMNPOBOAHON BOAOW).

§ Bo3bmuTe Npoby C HEM3BECTHbIM PAacTBOPOM U BbISACHWUTE, Kakasa B Heli cpefa [1s aToro
ucnbiTaiiTe €&, Kak COUTETE HYXHbIM, 3anuMuTe, YTo HAbNA4aN U YTO U3 3TOrO crieayeT

Pe3ynbTaTbl 13MepeHunii/HabnoaeHni

Boponpo-
Viccneaoyemslin pacteop HCI HNOs BOAHas BO- NaOH Ca(OHj:
ha
Cpepa KncnotHas Heitpans- OcHoBHas
Has

3HauyeHve pH no gartuuky
LiseT nakmyca

LiBeT MeTWU/I0BOI0 OpaHXeBoro
LiseT dheHondranenHa

LIBeT yHVMBEpPCA/IbHOTO MHAVKaTOopa

BbiBOAbI:

YKa3aTb, Kak MOXHO ornpefenuTb cpeny pacteopa.

KOHTposibHbIE BONPOCHI:

1 Yt0 ob6wero B hopmynax BewecTB, galoWmnx KNCNOTHYIO cpeny?

2. Yto obuiero B (hopmynax BewecTB, galoWnx OCHOBHY cpepny?

3. 3agaHue gns pa3suTus PYHKLMOHAIbHON rpamoTHOCTU

pH KOXW 1 BOMIOC 340p0OBOr0 YesioBeka COCTaBMSET NPUMMEPHO 5 (cmoTpu wkany). Ansa Mbl-
Tbs BOSIOC TaHsA MCNO/b3YeT HeliTpasibHbIA WwaMnyHb ¢ pH B npegenax 6 — s .

Y — KUCNAS HEMTPANBHAS W ENOYHAS  --mememev 3

Puc. 13. Wkana pH cpeapl
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Kakyto X1AKoCTb MOXET MCNo/Ib30BaTh TaHs B kauecTBe OnosiackMBatesisi BO/IOC NOC/ie Mbl-
Tbsi TO/TOBbI, €C/IM OHA XOYeT NoAAEepPXKaTb eCTECTBEHHbI pH Bonoc?

1) AncTnnnnpoBaHHY0 BOAYy

2) Joxaesyto Boay

3) Cnabblii pacTBop NULLLEBOR COAbI
4) Cnabbli pacTBOp /IMMOHHOTO COKa

Nab6opaTopHbIN onbl T Ne 9.
«OnpepeneHne pH B pa3Hbix cpegax»

TeopeTunyeckasa yacThb

B uncToil Boge v B HelTpasibHbIX pacTBopax 3HauyeHume pH paBHO 7,0. Ecnm n3-3a MasibixX
npumMmecein (B nepByl ovyepefb PacTBOPEHHOrO Yr/EKUC/IOro rasa u ammuaka) B AUCTUANMPO-
BaHHOI1 BoAe B nabopatopun pH moxeT konebaTtbcs oT 6,0 go 8,0, To cpeay c 3aTM guManaso-
HOM pH cumTaloT HeliTpanbHoii. Yem MeHblue pH, Tem cpega kucnee. pH KOHUEHTPMPOBAHHbIX
KMCNoT npumepHo paBeH —1L Uem pH 6onblie, Tem cpega OCHOBHee. B KOHLEHTPUPOBAHHbIX
pacTtBopax uwenoueir pH okono 14,0. B kucnotax 0,1 mone/n pH ~ 1,0, B Wwenoyax Toin xe
KoHueHTpauum pH ~ 13,0.

lMpakTunyeckan yacTb

Llens pa6oThbl: chopMupoBaTth npenctasneHme o wkane pH

MepeyeHb gaTUYMKOB LUdpoBoi nabopaTopun: gatuuk pH

[ononHnTenbHoe 060pyA0BaHUE: WUTATUB C 3aKMMOM; NATb XMMUYECKMX CTakaHoB (25 Mn);
npoMbIBasika.

MaTepuanbl n peakTUBbI: yHMBEpCca/bHasaA uHAukatopHaa 6ymara, 0,1M pacTBopbl X/10poO-
Bogopoga HCl n rmgpokcnga HaTpua NaOH, BogonpoBogHas Boga, COKM, MUHepasibHas BoAa,
pacTBoOpbl CTUpasibHbIX MOPOLLKOB, 3KCTPaKTbl Yas 1 koge

TexHnka 6e30nacHoOCTMU:
1 PaboTaTb B 04YKax

2. CneupanbHble Mepbl 6e3onacHocTy npu paboTe Co LenoYyaMu U pasbasieHHbIMU KUC-
notamu

3. YyBCTBUTENbHbIA 3N1€MEHT faTunka pH — CTEeKNAHHbIV WapuK B ero HWKHel yactn. OH
OYeHb XPYNKWiA, MO3TOMY He crieflyeT KacaTtbCsi MM /106biX TBEPAbIX NOBEPXHOCTEN MnuM po-
HATb

VHCT pYKUUA K BbINOMHEHUIO:
1 3akpenuTe gatyuk pH B nanke wrartnsa
2 B cTakaH Haneite CONSAHYK KACAOTY

3. lMorpy3uTe anekTpon B pacTBop, He MeHee yeM Ha 3 cM. Korga nokasaHus npubopa cra-
6UNU3NPYIOTCA, 3anuunTe 3HavyeHne pH B OTYET.

4. TMomecTuTe B 3TOT pacTBOP KyCOUYEK YHMBEPCAsSIbHON WHAWKATOPHOW Gymaru n oueHuTe
3HaveHne pH no ero okpacke CpaBHWTE NOKasaHusa gatyuka pH n uHaMKkaTopHol Gymaru

5. TwarenbHO ONOMOCHUTE CTakaH M gaTyunk pH AucTunanpoBaHHOI BOAOI M3 NPOMbIBAKN
N norpysute ero B pacTteBop rugpokcuga Hatpua NaOH. 3anuwmnTe 3HavyeHue pH B pesynbrarhl
n3mepeHnii. NMomecTnTe B pacTBOP KyCOYEK MHAMKATOPHON Bymaru u oueHuTe 3HadeHne pH no
ero okpacke CpaBHUTe rnokasaHus

6 . [NMpoBeguTe n3mepeHusa pH ocTanbHbIX PacTBOPOB.
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Pe3ynbTaTbl M3mMepeHunii/HabnoaeHni

3HauyeHune pH no yHuBepcasib-

Wccnenyembiin pacTBop 3HayeHue pH no gartumky HOMY MHAMKATOPY

BbiBOAbI:

OTpa3nTb BO3MOXHOCTU OonpefesieHns KUCNOTHOCTU cpefibl C NOMOLLbI0 UHAMKaTopa u aat-
ymka pH

KOHTpo/ibHbie BOMNPOCHI:

1 B kakoM M3 uccriefyeMbiX pacTBOPOB caMasi BblCOKas KOHLLEHTpaLnsa KMCOTbI?

2 Kakne pacTBoOpbl, MPUMeEHSAEMble B ObITY, UMEIOT LLLENOYHYIO peakuunio cpeabl?

3 B kakux pactBopax 65M3Koe 3HavyeHne BOAOPOAHOro nokasarens?

4 3ajaHvsa ong pas3BuTua PYHKUUOHAIbHON FpamMoTHOCT U

1) MeTeocnyxba ropoga 3acdukcupoBana BbiNnageHne A0XAEBbIX ocagkoB ¢ pH = 2,5.
Kakylo okpacky npumMyT M3BeCTHble BaM MHAUKATOPbLI B TAKOW 00XAEBON BOAE?

2) Y4eHuK pewmnn nccnefoBaTb pacTBOp CTUPasibHONo NOpoLLKa € NoMoLlbio nakvyca. Of-
HaKo BblOpaHHbIi UHOMKATOP HE3HAuYUTEeNIbHO U3MEHW/ CBOK OKpacky Kak mHaye npoBepwuThb,
Kakas cpefa B uccnegyemMom pacrtsope?

3) Kak byaeT usmeHATbLCA 3HaYeHne pH HacbIWeHHOro BOAHOrO pactBopa Yr/iekucsoro ra-
3a npu HarpesaHun? lNoyemy?

4) X035iikn gaBHO NPUMETU/IM U UCNOJb3YIOT CBOMNCTBO CBEKO/IbHOIO oTBapa. UTobbl 6opuy,
Obl/T APKO-KpaCHbIM, B HEr0 nepej OKOHYaHMEM Bapku A06aBASIOT HEMHOMO MULLEBOW KMCO-
Tbl — YKCYCHOW WM JIMMOHHO . LIBeT MeHsieTca BykBasibHO Ha rnasax. O6bsAcHUTE 3TO sABfe-
Hue

JeMoHCTpaunoHHbIN skcnepumMmeHT Neo 5.
«OcHoBaHuA. TennoBon adphekT peakynum rugpokcmaga HaTpus
C YrnekucnbimMm rasom»

TeopeTunyeckasa yacTb

[aHHblIli ONbIT HArMAAHO AEMOHCTPUPYET XMMUYECKNE CBOCTBA LLEN0Yel N KMCNOTHBIX OK-
cnaoB. [Ins ero npoBeAeHns pekoMeHayeTcs 6paTtb KOGy Takoro pasmepa, Y4Tobbl faTunk TEM-
nepartypbl, NPoxXoAs 4yepe3 Pe3nHOBYK MPOO6KYy, Kacascs Nopolika ruapokcuaa Hatpus. O4ns
COKpaLLEHNsI BPEMEHW MPOBEAEHNS ONbiTa Nyylle WCNOosIb30BaTh HE rpaHysbl rmapokcuaa Ha-
TPUS, a NOPOLIOK, T€ HeobXxo4MMO MpeaBapuUTesibHO pacTepeThb LesioYb B CTyMnKe

Mpv nNpoBeAeHMM OMbiTa Ha CTeHKax KoNbbl KOHAEHCUpyeTcs BoAa, koTopas obpasyeTcs
COrNacHO ypaBHEHUIO peakuun:

2NaOH + CO2 = Na:CO3 + H2 + Q

[NMpakTwnyeckasa yacTb

Llenb paboThbl: HarNsgHO nokasaTb XMMUYECKMe CBOMCTBA LWesiovell U KUCNOTHbIX OKCU-
[0B.

MepeyeHb faTUMKOB LUMPOBOI nabopaTopun: gaTunk TemnepaTypbl NAaTUHOBLINA, AaTUuK
JaBreHus

JononHuTensHoe o6opyaoBaHue: konba KpPyrnogoHHas,; pe3nHoBas nNpobka c OTBEpPCTUS-
MW ANS AaT4yMKOB Temnepatypbl U gaBneHus; annapaTt Kunna v npnoop KuproowkuHa, 3aps-
XEHHbI/ peareHTaMu s NoyvYeHus yriaekucnoro rasa
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MaTepuanbl 1 peakTuBbI: TMAPOKCUA HATPUA, consgHaa kucnota (1:2), Kycouykm mpamopa.

TexHuka 6e30nacHOCTU:

1 He gonyckaiTe nonagaHus WE0UN Ha KOXY 1 oaexay.

2. Tlpn v3MmesibY4eHUM TUAPOKCMAA HATPUA Ha[eHbTe 3alluTHble MnepyaTku U nposoauTe
ONbIT B BbITAXHOM LUKady

O6paTunTe BHMUMaHUe! B faHHOM ONbITe Heslb3s UCMNOJIb30BaTb M/I0OCKOAOHHbLIE U KOHUYe-
CKue Konoéwbl!

VIHCT pyKUUA K BbINMOSTHEHWUIO:

1 KpyrnogoHHyK Koiby 3anosiHuTe YrnekucrnbiM rasoM M3 annaparta Kuna wnm npuéopa
KuplowkumHa

2 TlonHOTY 3anofiHEHUA MPOKOHTPOAMPYATE NPY NOMOLLM TOPSALLE NyYnHsl B HanonHeH-
HYI0 ra3om Konby 6bICTPO HacbiNbTe MOPOLWOK rmapokcmupa Hatpus (Ha konby émkocTtbio 0,5 n
cnepyet B3ATb 0kono 10 r NaOH) 1 repmeTMyYHO 3aKpoiiTe NPO6KOI C gaTymkamMu.

3. HauyHuTe usmepeHuss n Habnogaiite, Kak B Te4eHNE 2—3 MUHYT U3MEHSAIOTCH 3HaAYEHUS
TemnepaTypbl 1 faBfieHnsa (unn o6bEMA) B KON6e-peakTope.

Pe3ynbTatbl HabOAEHNI
HavasnbHble nokasaHuns KoHeuHble nokasaHus
JasneHne

Temnepatypa

BbiBOAbI:

YkasaTb, Kakme npusHaky ykasblBalOT Ha MpOoTeKaHne peakuuu

KOHTpo/ibHbIE BOMPOCHI:

1 Kakasa peakuusa npotekaeT B Kosibe? CocTaBbTe €€ ypaBHEHMNE peakuun.

2. UTo MOXHO cKa3aTb O Tensiom adppekTe AaHHOW peakunmn? Kakve namepeHus no3Boss-
0T BaM cAenaTb Takoi BbiBOA?

3. Kak n3meHsieTcs gaBneHue (Mnm o6bEM) rasa B npouecce peakumn? Mpegnoxumte 06b-
SICHEHNe HabngaemMoMy ABNEHUIO

Na6opaTopHblii onbl T Ne 10.
«OcHOBaHuWA. Peakyna Hel T panausayum»

TeopeTunyeckasa yacThb

Mpy NpuanBaHuM K pacTBOpY LWesnovn pacTtBopa KucnoTbl pH 6ygeT cHuxatbes. MNpu pas-
HOMEpPHOM NpUAMBaHUN pacTBOpa MOXHO A06MTLCHA XOpOoLWero rpaduyeckoro n3obpaxeHus
KpMBOW TUTPOBaAHWS CU/ILHOFO OCHOBAHMWA CW/IbHOW KMCNOTOWM. Ha rpacmke BUAEH CKayoK Tu-
TpoBaHus, Korga pH pactBopa 3a KOpoTkoe Bpems (Npu go6aBneHun HebosbLIOro KosmyecTsa
KACMOTbI) U3MEHSETCH 3HAUYUTESNBHO.

Mpu Hanmunn y undppoBoit nabopatopun OYHKLMM BBEAEHUS OTAENbHbIX TOUYEK MOXHO Npu-
6aBfATb B CTakaH NOPLUMX COMISHOM KUC/OTbl ONpeAenéHHOro o6beémMa u BbluncnATbL pH nony-
YeHHOro pacTBopa.

MpakTwnyeckasa yacThb

Llens paboTbl: M3yunTb U3MeHeHus pH npu HeliTpanusauyum pacTBopa CUbLHOIMO OCHOBa-
HUS CUNbHOWN KMCNOTOWN

MepeyeHb gaTunKoB LMcpoBon nabopaTopun: gatumk pH

JononHnTensHoe o60pyaoBaHMe: cTakaH XxMMmmyeckunin Ha 150 mn; 6ropeTka Ha 25—50 mn;
MarHuTHaa Mellasika; pe3vHoBas rpylla; nunetka Ha 20 MJ/I; WTaTtvMB 419 3/1eKTPOAOB; LTaTuB
nabopaTopHsbIit
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MaTepuanbl 1 peakTuBbl: OUCTUNNPOBAHHAA BOAA;
conaHaa kncnota, 0,1M pacteop; 0,1M pactBopa rmapok-
cuaa Hatpus; | %-Hblli pacTBop dheHonTanemHa.

TexHuka 6e30nacHOCTU:

1 PacTBOpbl CU/IbHOI KUCNOTbI U LWEeNouYn — egkune Be-
wectsa. lpu paboTe € HMMKM Heobxogmmo cobnwpatb
OCTOPOXHOCTb

2. Ocob6eHHOo cnegyet 6epedb rnasa!

WNHCTpyKUMA K BbINOSIHEHNIO

1 Mpu nomowm pPe3nHOBON TFPyLIXN HaMoJHUTE NUNET-
Ky 0,1 M pacTBOpOM rugpokcuga HaTpus.

2. B ctakaH nepeneiTte oTMepeHHbIli 06bEM pacTsopa
wenoun (10 mn). Mpuneiite B cTakaH 20 M1 AUCTUNNPO-
BaHHON BoAbl OCTOPOXHO OMYCTUTE B CTakaH MarHWTHbIN
AKOpb

3 TlomecTuTe cTakaH Ha pabouyyi MOBEPXHOCTb Mar-
HUTHOI Mewasnkn Bkawunte Mewanky M OCTOPOXHO, YTO-
Obl He pa3buTb 3M1EKTPOA, ONYCTUTE €ro B CTakaH C pacTBoO-

pom Lenoun (puc. 14). Puc. 14. YCTaHOBKa /151 KUC/IOTHO-
4. 3aKkpenuTe 3NekTpoj B LwWTatMBe. HAKOpb Mellasku OCHOBHOIO TUTPOBaHUs: 1 — 610-
He JO/DKeH KacaTbCa afnekTpofa. HauHuTte 3anncb U3Mepe-  peTKa; : — LUTaTViB 471 3aKpense-
HWUA, [OXAUTECH, NOKa NOKa3aHUsa 3MeKTpofda CTaHyT cTa- HVA gatuvka pH; 3 — gatuvk pH;
6unbHbIMU. TpubaBbTe K pacTBOpy 2—3 Kanau pacTsopa 4 — 5IKOpb MarHUTHON MeLLaKy;
theHonTanenHa 5 — MarHuTHas Mellanka

5. MpunuealiTe ¢ ognMHakoBol ckopocTbo 0,1 M pac-
TBOP X/10pOBOAOpOAA B CTakaH C pacTBOPOM LLEoum

6. ObpaTunTe BHUMaAHWE, YTO MpU NPUBAMKEHUN TOUKN HelTpanusauumn (korga oyaeTt npu-
nUTO NnpuMepHo 9,5 M pacTBopa KMCN0Thl) pacTBOP KUCAOThl A06aBnaiiTe No kaniasam.

7. B MOMeHT obecuBeuYMBaHUsl OKpacku dheHondTasienHa AoCcTMraeTcs Touka HelTpanusa-
uun. pH pacTeBopa B 3TOW TOYKe paBeH 7.

g . MpwuneiTe ele HECKOBKO MUINANTPOB pacTBOpa KUCMOTbl B CTaKaH.

Pe3ynbTaTbl M3mMepeHunii/HabnoaeHni
PactBop nocne

pobasneHuns
M36bITKA KACOTHI

McxoaHbliin pacteop PactBop B TOUKE
Lernoun 3KBUB&JIEHTHOCTY

3HayeHve pH

LiseT dpeHondranenHa

BbiBOAbI:
YKkasaTtb, Kak MOXHO OMpeaennTb TOUYKY 3KBUBASIEHTHOCTM (KOraa LWenodb NOSIHOCTbI0 BCTY-
nuna B peakumto C KMCNOTOWN)

KOHTpOJibHLIE BOMNPOCHI:

1 OO6bBbACHMTE, KaK 1 NoYeMy N3MeHsleTcs 3HayeHne pH pacTeBopa nNpu TUTPOBAHWUM CUMbHO-
O OCHOBAHMA CUJIbHOI KUCNOTOM

2. MOXHO N UCMNO/Ib30BaTb BMECTO (PEHON(ITA/IEMHA PAacTBOP METU/IOpPaHXa?

3. MepeuncnuTe KNaccbl BELLECTB, C KOTOPbIMU pearvpyloT HepacTBOPMMble B BOAE OCHO-
BaHus 1 wenoun. MprBeaute npuMepbl. HazoBUTE NPU3HAKM PeakLUii.
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JononHnTensHaa nHgopmauns
CycneHHukoBa B.M, Kucenesa E K. PykoBoacTBO MO MPUroTOBNEHUIO TUTPOBAaHHLIX pac-
TBOpOB. — J1.: Xnmusa, 1967. — 139 c.

JeMoHCTpaunoHHbIN akcnepumeHT Ne 6.
«TemnepaTypa njiaB/ieHNs Bel,ecTB C pa3dHbIMU TUnamMmu
KpUCcTanindyecknx pewéTok»

TeopeTunyeckasa yacTb

BelecTBa c pasHbIMU TUNAMKU KPUCTaIIMYECKUX PELLETOK pasnmyatloTcs no uandyeckum m
XUMMYECKMM CBOlcTBaM. Ecnm B y3nax BoobGpaxaeMol peléTtkm HaxogAaTcs MOJiekysbl, Takas
pewéTka HasblBaeTCA MOJEKYNApHOW. CBA3M MexAay Mofiekynamu cnabble, No3TOMY MOJIEKy-
NApHble COefMHEHUS Nerko NNaBATCA U KUNAT, PacTBOPSAIOTCA B pasHbiX pactsoputensax. Mpu-
Mepbl BELLECTB C MOJIEKYISIPHON pewéTkoii: Boga H:2 O, nog 12, yrnekucnbiin raz CO2 n gp. Mox-
HO yTBepXAaTb, YTO eCNM BeLecTBO MpM KOMHATHOM TemnepaTtype ras winm XuakocTb, TO B
TBEPAOM COCTOSAHUW OHO MMEET MOJIEKY/IAPHYIO KPUCTAISTUYECKYIO peLuéTKy

ATOMbI MOTYT COEAUHATLCA APYT C APYTOM KOBAaNEHTHLIMWU CBA3SIMW, HO MpU 3TOM He ob6pa-
30BbIBaTb OTAE/bHbIX MOMEKys. MepBblii aToM CBSI3aH CO BTOPbIM, BTOPO/ — C TpeTbMM U T.A.
B pesynbTare Becb KpUCTasl/1 OKa3blBaeTCA NOCTPOEHHbIM M3 aTOMOB, CBA3aHHbIX APYT C APYroM
NMPOYHbLIMMN KOBA/IEHTHLIMW CBA3SIMU . Takas pelléTka Ha3biBaeTcs aTOMHOI. Takyto peléTky 06-
pasyeTt anmMas, rpaut, okcug kpemHusa (IV) SiO: n gp. TemnepaTtypa nnasneHnUs Taknux BeLLecTB
BblcOKa. OHW OYEeHb YCTONUYMBLI, MPAKTUYECKN HU B YEM He pacTBOPSAIOTCA M C TPYAOM BCTynatoT
B XMUYECKME peakuun.

Ecnun BellecTBo 06pa3syeT MOHHbIE CBA3U, TO BYy3M1ax KpUCTa/I/IMYECKOW peléTkn Haxoaarcs
NOHbI. Mexay HUMU OelCTBYIOT afekTpocTatuyeckne (KyJIOHOBCKME) CUfbl, T. €. OHU MpUTAru-
BalOTCA APYr K APYTY Kak 3apshXeHHble yacTuupl. Takaa KpucTasnyeckaa pellérka HasbiBaeTcs
NMOHHOM, eé 06pa3yloT conu, Hanpumep: xnopug HaTpusa NaCl, dtopug kanua KP, wenouu, Ha-
npumep: rmgpokcng Hatpusa NaOH, rugpokeng kanna KOH n gp.

3apsKeHHble YacTuubl B BOOGpaXaeMbIX y3/1axX MOHHOI KpUCTanMyeckon peluéTkn npak-
TUYECKN HenoABWXHbI. Mo3TOMy TBEpPAbIE WOHHbIE KPUCTa/lbl HE MNPOBOAAT 3/1EKTPUYECKUI
Tok OfJHako B pacrnsjiaBe caMu MOHblI CTAHOBATCA MOABUXHbIMU, U pacnnas npuobpeTaeT anek-
TPONPOBOAHOCTb. BOMBLWMHCTBO WMOHHbLIX COEAMHEHWA pacTBOPUMO B Boge. Temnepatypbl
nnaBAeHUs U KUNeHUs BELeCTB C MOHHOWN KpUCTasiIMYeckol peLleTKon AOCTaTO4HO BbICOKU

B xofe HacTosLwero onbiTa npejnonaraeTca U3MepeHue TemnepaTtyp nnasB/eHus MOoJeky-
nspHoro coegmHenns — Bogbl (0 °C) n noHHoro — rugpokcnga Hatpua (323 °C). 3Hasa cBOi-
CTBa BeLecTBa, MOXHO C AOCTATOYHOW TOYHOCTbLIO NPEANONOXUTL HanuumMe Tol UM NHOW Kpu-
CTa/I/INYECKON PELLETKMN.

MpakTwnyeckaa yacThb

Llenb paboThl: CpaBHUTL TeMMnepaTypbl MaB/IEHUS BELLECTB C MOJIEKY/ISIPHOA U MOHHOW
KPUCTaIIMYECKMMUN PELLETKAMM

MepeyeHb 4aTUMKOB LMGPOBOI NabopaTopuun: AaTynk TeMnepaTypbl NAATUHOBLIN; AATYMK
TemnepaTtypbl TepMONapHbIi

JononHnTensHoe 060pyAoOBaHME: CTakaH C BOAOW M Kycoukamu NbAa; npobupka AeMOH-
CcTpauMoHHas; cnMpToBKa

MaTepuasbl 1 peakTUBbI: TMAPOKCUA, HATPUSE KpUCTa I IMUYECKWA

TexHuka 6e3onacHoCTu:

1 Cob6nopgalite npasmna paboTbl co wenovyamm. LLenoys gna nnaBneHnsa gomkHa 6biTb Cy-
X0

118 B copnepxaHue



XUMUS TOUKA\I POCTA

2. Mpu pemMoHCcTpaumm HafeHbTe 3alNTHLIE OYKN .

3. BbicokoTemnepaTypHblii gaTunk Nocsie U3BNeYEeHUs M3 pacnaaBfeHHON LWesoun onycTu-
Te Ha HECKOJIbKO MWHYT B BOAY M 3aTEM MPOMOIATE BO/OW.

NHCTpYKUNS K BbINOIHEHUIO:

1 B BoAy CO NbA0OM, Haxo4sWYKCH B CTakaHe, MOMECTUTE HU3KOTeMNepaTypHbIli faTuuK.
OTmeTbTe, YTO TemnepaTypa CMecu fibfa W BOAbl CO BPEMEHEM OCTaéTCsl MOCTOSIHHOW, XOTH
06BbEM /ibfla YMEHbLUAETCS .

2. B npobupky nomecTnTe KyCOUYKM TMAPOKCUAA HATPUS M OCTOPOXHO Harpelrite B naamMeHu
CNMPTOBKM . Korga HauyHETCS M/iaB/ieHUE LWesioun, OnycTuTe B pacrsaB BbiCOKOTEMMNEpaTypHbIi
fatunk OTMeTbTe 3HaYeHue TemnepaTypbl, NPU KOTOPOK 60/blIas YacTb LWEenoun pacniaBuTcs

Pe3ynbTaTbl 13MepeHunii/HabnoaeHni

Ne onbl- Viccnepyemoe dopmyna
Ta BeLLeCTBO BelllecTBa

Temnepatypa

Tvin peLweTkn
P nnasneHus, °C

| Bopa

2 "mppokeng, HaTpus

BbiBOAbI:
OTpasnTb 3aBUCMMOCTb (PM3NYECKNX CBOWCTB BELLECTB OT TMNa KPUCTaN/IMYECKNX PeLlEéTok.
KOHTpOJibHLIE BOMNPOCHI:

1 Kak MOXHO O06BbACHWUTb, YTO BOZA U FMAPOKCUL HATPUS CYLLECTBEHHO PasT/iMyatoTcst no
Temnepartypam njaBneHnn?

2 . Kakve yacTuupl HaxogaTcsi B BOOGpaxaemblX y3/iax KpUCTaslsIMuyeckoii pewéTkn nbaa,
rmgpokcuaa Hatpus?

NNabopaTopHbIA onbl T Ne 1L
OnpegeneHne KACNOTHOCTM NOYBHI

TeopeTunyeckasa yacTb

OnpepgeneHne KNCNOTHOCTU NOYB OTHOCUTCS K YNC/y Hanbosiee pacnpoCcTpaHEHHbIX aHan-
30B B pacteHuneBoacTBe. CyllecTByeT MHOXECTBO MeTO[0B aHa/mM3a KUC/OTHOCTM noys. Hau-
6onee npocrteinwnii metogq — onpegeneHne pH coneBoli BbITSXKKM. B kayecTBe c0neBOii Bbl-
TAXKM ncnonb3yT 1M pacTBop xsopuga Kanus.

Mo cTeneHn KUCNOTHOCTH, onpe,qenﬂemoﬁ B CO/IEBOW BbITSXKE, MOUBbI AENATCA Ha pa3Hble
TUIMbI

Tun noussbl 3HayeHuna pH
OuyeHb CUMbHO KUC/Ible MeHee 4
CWbHO KuC/ble =
E N
CpeaHe Kuchble O
PeEL 2P 5
Cnabo Kucnble =
ol o
Bvskne K HeliTpasibHbIM B go
HelitpanbHble boree s

PacTeHns nNposABASIOT pa3/InyHy0 YyBCTBMTENIbHOCTb K KUC/OW 1 Wesi04Hon cpege. denpec-
CUS POCTOBbLIX MpoueccoB Habawgaetca npu pH Huxe 5 1 Bbiwe 8 . ONTUMasibHOe 3HayeHne pH
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ONA BblpalluBaHUSa pxu, NoNuHa, kaptodens, rpeunxn — 5,5, a Ana ropoxa, KykKypysbl, nue-
HUubl — 6,0 —7,0.

MoBblWEHHAsA KUCNOTHOCTb WM LWEeSI0YHOCTh MOYBblI HapyllaeT hu3nonornyeckoe pasBHO-
BecMe B MOYBEHHOM pacTBOpe, yXyAllaeT NuTaHue pacTeHwuii. MoBbIlWeHne KOHLEeHTpauum mno-
HOB BOAOPOJa CHUXaeT NOCTyn/ieHne B pacTeHUs Kanus, kanblusa, MmarHus, gocdopa

MpakTwnyeckasa yacThb

Llenb pa6oTbl: uUsmeHeHne pH nouysbl

MepeyeHb gaTunKOB LMpoBON NabopaTopun: gaTtumk pH.

JononHnTensHoe o6opyaoBaHne: MepHasa konba — 250 mA; uMAnHAP MepHbii — 100 mn.

MaTepuanbl 1 peakTuBbI: pacTBOp xaopuaa kanma — 1IM.

TexHuka 6e3onacHoCcTU: cobagatbe npasuia paboTbl C a/IeKTPUYECcKMMmU npmubopamu.

WNHCTPYKUMA K BbINOSIHEHNIO:

O6pasel, NO4YBbl B BO3AYLLUHO-CYXOM COCTOSHUW M3MenbyaloT (Mpu HEO6X0AMMOCTU Npoceun-
BalOT yepe3 cuTo) BsBewmBaloT Npoby nousbl Maccoi 30 I 1 NomMewaT B KOHUYECKYHO KOBy
C nomMoLbi0 MEPHOro UnanHapa otMepsatoT 75 mn 1M pacTBopa x/i0puga kanvsa u npuanearoT B
Konby [loyBy C pacTBOPOM MepemeLlinBaloT B TedyeHne 1 MUHYTbl B nosyyeHHyt cycrneH3uko
onyckalT gatuuk pH 1 yepes MUHYTY 3anucbiBaloT 3Ha4YeHne pH

Mony4yeHHble faHHble 3aHOCAT B TabNULy 1M onpenensoT TUM NoYBbI

Pe3ynbTaTtbl M3MepeHunii/HabnoaeHni

Mpo6a nousbl 3HaueHue pH Tvin nouysbl
Mpoba Ndl
Mpoba Ne...

BbiBOAbI:

YkazaTb TMMN NOYBbI, B3ATON 418 aHanu3a.

KOHTpO/iIbHbIE BONPOCHI:

1 Kakne BellecTBa MOXHO MCNOJIb30BaTh, YTOObI CHU3UTb KUC/IOTHOCTb MOYBbLI?

2. Kakne BellecTBa HEOOXOAMMO BHECTU B NOYBY, YTOObI NOBLICUTL €€ KUCNOTHOCTbL?

JononHnTensHaa nHgopmauns

MpakTukyM no arpoxmmun: yyeb. nocobue.- 2-e usg. nepepab. n gon./Moa pen. akagemu-
ka PACXH B. ' MuHeeBa. — M.: 13a-80 MI'Y, 2001. — 689 c.

9 Knacc

JeMoHCT paynoHHbIi akcnepumeHT Ne 1
«TennoBoii 3oheKT pacTBOPEHMNS BEWECTB B BOAE»

TeopeTunyeckasa yacThb

PacTBopeHve BeLlecTB npeacTaBnseT coboii cnoxHoe (PU3NKO-XUMUYECKOE SIBIEHME, 3a-
BUCSILLLEee OT NPUPOAbLI PACTBOPEHHOIO BeLLeCcTBa M pacTBOpUTENis, OT TemnepaTypbl U KOHLEH-
Tpauuu o6pasyollerocs pacrsopa

Mpu pacTBOpPEHUM KpUCTa/I/IMYECKUX BELLECTB B BOAE MPOUCXOAAT TPM OCHOBHbLIX Mpolecca

1 Pa3pylwieHne KpuUCTan/IMyecKo peLléTky pacTBOPSEMOro BewecTtBa — 3HAOTepMuye-
CKMiA npouecc

2. 'mgpatauus, T.e. B3aumogelicTeme Jyactuly, (MOHOB WU MOJIEKY/T) pacTBOPSAEMOro Belle-
CTBa C MOJIEKY/IaMW BOAbl — 3K30TEPMUYECKUIA npoLecc

3. lMepeHoC rMapaTMpPOBaHHbLIX YacTUL, OT rpaHuLbl KpUCTanl—pacTBop B 06Wwuii 06bEM
pacTBopa, 3TOT NPOLEeCcC He CONPOBOXAAETCA HU BblAEe/IEHUEM, HU NOINOLEHNEM TENNOThbI
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B 3aBMCUMMOCTM OT TOro, TEM/I0BOW 3pheKT KaKoro u3 ABYyX NPOLECCOB (pa3pylUeHne Kpu-
cTanna wunu rmgparaums Jactuu) npeobnagaet, o6Wuii TeN10BO 3AEKT pacTBOPEHUS MOXET
ObITb BE/IMUYNHOWN NOSIOXKUTENIBHOW UM OTpULaTesIbHON.

MpakTwnyeckasa yacThb

Llenb paboThbl: onpeaennTb TeNM0BON 3dhdeKT pacTBOPEHUS CEPHOI KUCNOTbI, rMapokcunaa
HaTpua ¥ HATpaTa aMMOHUS .

MepeyeHb faTuYMKOB LUPOBOIA nabopaTopun: AaTunuk TemnepaTypbl NIATUHOBbIN .

JononHnTenbHoe o6opyfoBaHue: ctakaH Ha 150 M1 — 3 LWT.; CTEKAAHHAs najnouyka; npo-
MblBaJIKa; MepHasa npobupka; wnatenb — 2 LUT.

MaTepuanbl 1 peakTUBbI: cepHas kucnota (KOHL,.); TMAPOKCUA, HATPUA KPUCTaN/TMUYECKUIA;
HUTpaT aMMOHWS.

TexHnka 6e30nacHOCTMU:

1 CepHas kucnota v rMapokcug HaTpus SIBNSIKOTCS arpeccuBHbIMU BeljecTBamu. Heobxo-
AVMO ocTeperatbCsl X NonagaHusa Ha KoXy W1 ofaexay.

2. bepeub rnasal
3. Heo6xo0auMO NOMHWUTbL NPaBUNIO pasBefeHNS KUCAOT.

4. Ha paboyem MecTe [0/KHbl ObiTb HeliTpanusywuwme cpeacTsa: 2%-Hble pacTBOPbl M-
ApoKapboHaTa HaTpus 1 YKCYCHOI KUCMOTbI

VHCTPYKUMA K BbINOSTHEHUIO:
1 B nepBblii cTakaH Haneiite 50 M BoAbl.
2. C nomoLllblo gaTymka onpegenute eé Temneparypy.

3. OTtmepbTe 10 M KOHUEHTPUPOBAHHOI CEPHOWN KUCAOThbI U Med/IeHHO, NpU NepemMellnBa-
HMM pacTBopa CTEK/SHHOI Nasioukoil BNAUBaWTe CepHYy0 KucnioTy. ObpaTuTe BHUMAHME Ha no-
PALOK CMEeLMBaHNA BOAbl 1 CEPHON KncnoTbl! CnegnTte 3a M3MEHEHUeM TemnepaTypbl Npu pac-
TBOpPEHUU KUC/OTbl. Hanbonee BbICOKOE MoOkasaHuWe TemnepaTypbl 3aHecuTe B Tabnuuy. Jatuumk
TWaTeNbHO NPOMONTE BOAOIA.

4. Bo BTOpOIi CTakaH NOMECTUTE OKO/0 8 I TBEPAOro NopollKa rmapokcuga Hatpus n Brei-
Te 50 Mn BoAbl. OnycTUTe AaTtymMk TemnepaTtypbl U nepemMellanTe pactsop. OTMeTbTe camoe Bbl-
COKOe 3HaueHue TemnepaTypbl. TwaTelbHO NPOMOTe AaTUuK BOLONA .

5. B TpeTuii cTakaH HacbinbTe 15T MENKOKPUCTAI/IMYECKOTO HUTpaTa aMMOHKUA W npuneite
50 mn BoApl. OnNycTUTe AaTyvk TemnepaTtypbl U 6bICTPO NepemMellainTe pacTeop. Hanb6onee Hu3-
Koe 3HauYeHue TeMnepartypbl 3aHecuUTe B TabnuLy.

Pe3ynbTartbl nI3MepeHuit/HabnoaeHN

Vccnepyemas ductunnunpo-

Boga + H: SO Boga + NaOH Boga + NH:NOs
cuctema BaHHas Boja

Temnepartypa, °C

BbiBOAbI:

OTpasnTb, Kakoi TennoBoi 3dodpekT NnpeobagaeT NpyM pPacTBOPEHMM B BOAE CEPHOWM KUCO-
Tbl, HATPaTa aMMOHUSA, TMAPOKCUAA HaTpus

KOHTpO/ibHLIE BONPOCHI:

1 O6wbAcCHMTE, NMo4vyemy Mpu pPacTBOPEHUM OAHUX BELLECTB B BOAE Bbigensercsd TenaoTa,
ApYyrux — noraouiaetcs.

2. Mpeanonoxute Tena0Bon apdekT npouecca pacTBOPEHNSA B BOAE rMapokcuaga Kanus.
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MpakTunyeckaa pa6oTa Ne 1
ONeKTPOINTbl UHESINEKTPONUT bl

TeopeTunyeckasa yacTb

Mpu pacTBOPEHUM B BOAE WOHHbLIX COEAWHEHW/ MONSIPHbIE MOJIEKY/Ibl BO/bl OKPYXakT
(conbBaTUpPYOT) 3apsXeHHble WOHbI, MepeBoAss MX B pacTBop MonekynsipHble CoeAMHEeHUs
CO/bBATMPYIOTCS, HO HE PacnajalTcs Ha MOHbI. B NepBoM criydae pacTBOpP NPOBOAUT 3/1EKTPU-
Yyeckuii TOK, BO BTOPOM HeT

Onpegenntb NPUHAANEXHOCTb BELLECTBA WM pacTBopa BellecTBa K 3/1eKTPonTamMm MOXHO
Mpv MOMOLLN U3MEPEHUs 3/1eKTPONPOBOAHOCTM . ECIM 3/1EeKTPONPOBOAHOCTL BesNKa, TO Uccre-
AyeMblii 06bEKT — 3M1EeKTPONMT. Ecnn 3HauyeHne 3neKTponpoBOAHOCTM MeHblle 20 M AM/cM,
TO 3TO HE3NMEKTPONUT

MpakTwnyeckasa yacThb

Llenb paboTbl: onpefennts NpMHaANEXHOCTb BELLECTB, CMecell BeLecTB 1 pacTBOpPOB Be-
LWEeCTB K 3/1IEKTPONIMTAM U HE3NeKTpomTam

MepeyeHb gaTUYMKOB LUAPOBOW nabopaTopumn: faTymk 31eKTponpoBOLAHOCTH

JononHnTensHoe o6opyaoBaHue: ctakaHbl Ha 50 M; WTATMB C 3aXXMMOM; NPOMbIBaIKa

MaTepuanbl U peakTuBbl: AUCTUNANPOBaHHAA Boda; no 20 M 3TUI0BOro cnupTa, 6eH3u-
Ha, kepocuHa; 5%-Horo pacrteopa caxapo3bl, pacTBopa cnupTa (1:1), 5%-Horo pacrteopa x/0-
puga HaTtpua;, 5%-Horo pacrteopa xsjioposofopoja; 5%-Horo pacrteopa rugpokcuga HaTtpus,
noBapeHHas cosnb (TBEpAasn), caxap (TBEpAbIit)

TexHuka 6e3onacHoCTu:

Mpu paboTe C roprUnMKn XULKocTsamm (cnnpT, 6€H3NH, KepoCcuH) B6AN3N He [OKHO ObiTb
OTKPbITOrO OrHSA

WNHCTPYKUUSA K BbINOSIHEHNIO:

1 B cTakaH NOMecTuUTe MOBapeHHY COJb U OMYCTUTE B CTakaH 4aTyYMK 3/1EKTPONPOBOLHO-
cTu. NMpoBOAUT NI COJb 3TEKTPUUECKUIA TOK?

2 AHasornyHble geiicTBMS NpoBeanTe C caxapo3oi

3 B cTakaH Haneite 20 Mn nccnegyemoro pacrtesopa

4. OnycTuTe B HEro AatyuK 3/1eKTPONPOBOAHOCTM, 3aKpensEéHHbI B nanke wrtatuBa. Ha-
6nofaiTe 3a M3MEHeHneM 3HayeHus 3siekTponposBoAHocTU Korga nokasaHusa gatdvka nepe-
CTaHyT U3MEHATbLCH, 3anulInTe ero 3HayeHue B TabnumLy.

5. O6paTuTe BHUMaHUe! laTumk Nocsie KaxA0oro onbiTa TwiaresibHO NPOMbIBAETCSA BOAOMN.

6 3aTeM gaTyuk OnycTuTe B C/AeAyoLlnii pacTBop AHas/lOrMyHble OENCTBMA NpoaenaiTe co
BCEMM pacTBopamu

PesynbTaTbl M3MepeHuin

Ne HasBaHue BeLlecTBa, 3HaueHne 3/1eKTPONPOBOAHOCTY, AnekTponuT
onbITa pacTeopa MKCM/CM UMM HESNEKTPONUT

KOHTpO/ibHbIe BONPOCHI:

1 O6palaloT BHUMaHue, 4YTo HU AUCTUNIMPOBaHHasA BOAa, HU TBEpAAs COJib He MPOBOAAT
3/1eKTpUYecKoro Toka. Tem He MeHee pacTBOpP COMU B BOAE NPOBOAUT 3N1EKTPUUYECKNIA TOK. ITO
3HauuT, YTO B pacTBope OTKyAa-TO MOABAAITCA MOABWXHbIE 3apsafbl. [og 310 HabnwopeHue
BBOAAT onpefesnieHne 3/1eKTposiMTa U MexaHu3sm 3/1eKTPOSIMTUYECKON auccoumanmnm
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2 Bcerga nn BoAgHble pacTBOPbLI BELLECTB NPOBOAAT aNeKTpuvecknin Tok? He Bcerga, T e
HEKOTOpble BeliecTBa He AakT MOHOB NpW pacTBOpPeHUU. 3TO — BELLECTBA C MOJIEKY/ISAPHONA
KpUCTa/INYeCKOM peLLETKO

3. 3apaHua gng noarorosku K N'MA, BIP

A) K Xopowo pacTBOPUMbIM 3/1EKTPOSIMTAM OTHOCATCH:

1) rngpokcug 6apus;

2 ) hochaT marHums;

3) cynbdoung mean(1l);

4) kapboHaT Kanbuns

B) DnekTpuyecknini TOK NPpoOBOAUT:

1) pacTBOp 3TU/IOBOrO CNMPTa;

2 ) pacTBop rNuUepuHa,

3) pacTBOp [/1H0KO3bl;

4) pacTBOp ruapokcuaa Kanbums

JononHnTenbHaa nHgpopmMmauus

HeopraHnyeckasa xumusa: B 3 1./ Mog peq. HO. 4. TpetbakoBa. T. 1. ®PU3MKO-XUMUYECKME
OCHOBbl HEOPraHM4YecKoW XMMUK: YUYebHUK AN CTyA. BbiClW. y4yeb. 3aBegeHui/M. E. Tamm,
HO. [. TpeTbsakoB. — M.: M3gatensckuii LeHTp «Akagemus», 2004. — 240 c.

Na6opaTopHbIN onblT Ne 1
«BnusiHMe pacTBOPMTENA HA AMccouMaLnto»

TeopeTunyeckasa yacThb

Bo MHOrux xnopugax nepexofHbiXx MeTa/IoB CBA3M MMEKT B 3HAYMTE/NIbHOW Mepe KoBa-
NEHTHbI xapakTep. ManononspHble pacTBopuTenn (CAUMPT WK aueToH) CONbBaTUPYT Mose-
Kynbl Uenvkom. MNpu go6aBneHMn BoAbl OHA CONbBATUMPYET WOHbLI, Bbi3blBasi 3MEKTPOAUTUYE-
CKyl Auccoumauumio. LiBeT pacTBopa npu 3TOM U3MEHSIeTCsl, a 3/1eKTPONpPOBOAHOCTL PEe3Ko
BO3pacTtaet

[NMpakTwnyeckasa yacTb

Llenb paboThbl: chopmupoBatb NpeAcTaB/ieHWe O posiM pacTBOpPUTENS B 31€KTPOAUTUYe-
CKoW gmccoumaumnm

MepeyeHb faTUYMKOB LUGPOBOIA abopaToOpun: 4aTunK 3/1EKTPONPOBOAHOCTH

JononHnTensHoe o60pyoBaHUE: ABaA BbICOKUX XUMMUYECKMX cTakaHa (50 mn); cTeknsHHas
nanouka

MaTepuansl n peakTusbl: CuClz 6e3B0AHbIA (MMeeT KopUYHeBLI/ UBeT. lMony4yaloT, Harpe-
Bas KpucTannorngpart B yallke [/ BbiNapuBaHus . XpaHAT B NJIOTHO 3aKpbITOM cocyfae); aue-
TOH WM cnupT

TexHuka 6e30nacHOCTU:

1 CnupT 1 aueToH — roplyune BellecTBa. He ncnonb3oBaTb OTKpbITOE Miams. Cneuuvanb-
Hble Mepbl 6e30nacHOCTM Npu paboTe C roprYMMKU XMUAKOCTAMU W3beratb nonagaHusa conei
MeOun Ha KOXY U oAexnay, Tak Kak OHU S00BUTHI

2 Tlpy nonagaHum CMbITb XO/I04HOW BOAON 6€3 Mblna

VHCT pyKUUA K BbINOMHEHUIO:

1 B xuMunyeckuin ctakaH HacbinbTe ~0,5 r 6e3BogHoro xnopuaa meam () CuCl n Haneinte
~25 mMn cnupTta nnu aleToHa.

2 . PacTtBOpuTe BeLLecTBO, NepeMellnBas CoLepXUMOe cTakaHa CTeKISHHOW nanoukoli. Ec-

/1N PAcTBOPUTbL COJIb MOJIHOCTLIO HE YAaéTcs, akkypaTHO c/ieliTe NoslyYeHHblli pacTBOp B ApPYrol
cTakaH
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3. lorpysuTte B pacTBOp LWyn Aartymka 3/1eKTPONnpoOBOAHOCTU N U3MepbTe 3/1eKTPONPOBOA-
HOCTb

4, Ob6paTuTe BHMMaHMe Ha LUBET pactBopa. lNMpuneiite K pactBopy 25 Mn Bogpl. MNMepeme-
WwainTe, obpatuTe BHUMaHWE Ha M3MEHEHUEe OKPacCKu .

5. N3mepbTe 3/1€KTPONPOBOAHOCTL NMOJIYYEHHOro pacTaopa.

Pe3ynbTatbl n3amepeHunii/HabnoaeHnii

O/1eKTponpoBOAHOCTL B CnvpTe OeKTponpoBOAHOCTL Mocse

Beluectso (auetoHe) A06aB/IeHNs BOfb

Xnopug mean (1)

BbiBOAbI:

OTpasuTb BUSAHWE PACTBOPUTENA HA 3NEKTPONPOBOLAHOCTL COMN

KOHTpO/ibHbIE BONPOCHI:

1 O yém cBMaeTeNnbCTBYET POCT 3/1€KTPONPOBOAHOCTY CONU NpKU Ao6aBfeHnn BoAbl?
2 TNoyemy n3meHseTca ueT pactesopa?

3 Kak Bavget npupofa pacTBOpUTESNIA Ha 3/1IEKTPONUTUYECKYIO Auccoumaumnio?

NabopaTopHbIN onblT Neo 2.
«CunbHble N cnabble 31eKTPONNT bi»

TeopeTunyeckasa yacThb

SnekTponuTaMmy HasbiBalOTCA BellecTBa, pacnajarolueca Ha WOHbl BCefcTBUE 3/1EKTPO-
nuTuyeckon auccoumaumm PacTBOpbl 3/1IEKTPOINTOB ABAIOTCA NPOBOAHMKAMW BTOPOro poja,
Tak Kak NpoBOAAT 3/IEKTPUYECKNA TOK 3a CUET MOHOB. 10 CNOCOBHOCTU K 3MEKTPONNTNUECKONA
Aunccoumnauun anekTposiUTbl YCNOBHO pasfesialT Ha CUbHble U cnabble. CUibHbIE 3/1EKTPOSN-
Tbl NPaKTMYECKN MOSHOCTbI AMCCOLUUPOBAHbLI Ha MOHbI B pa3baBfieHHbIX pacTBopax. K Hum
OTHOCATCA MHOrMe HeopraHuyeckue cosin, HeKOTopble KUCAOTbl U LWenodn. Cnabble 3fekTpo-
NUTbI MWW YaCcTUYHO AUCCOLMMPOBAHbI Ha WOHbLI, KOTOpPble HaxogAaTcA B AMHaAMWYECKOM paB-
HOBECMM C HeAUCCOUMMPOBaAHHbIMKM Monekynamn. K cnabbiM 31eKTposiMTaM OTHOCATCA MHOrme
OopraHnyeckKne KncaoTbl U OCHOBaHUA

MpakTwnyeckaa yacTb

Llens paboThl: onpefenuTb, ABMAKTCA /M BblAaHHble BeLlecTBa CW/IbHbIMU WKW cnadbimu
3/1eKTpONUTaMM Ha OCHOBaHUN U3MEPEHUsa 3/1IEKTPONPOBOAHOCTN NX PacTBOPOB

MepeyeHb AaTuUNKOB LUKMPOBOI NabopaTopun: 4aTUnK 3/1EKTPONPOBOLAHOCTH

JononHnTensHoe ob6opyaoBaHue: TpU XUMUYECKUX cTakaHa (25—50 mn), npombiBasika
C AUCTUANINPOBAHHOI BOAOM

MaTepuanbl n peakTusbl: 10 %-Hble pacTBOPbl COJISTHOWN, a30THOM M YKCYCHOI KACIOT (Ke-
natesibHO B KanenbHuMuax); unbTpoBanbHaa dymara.

TexHvka 6e30nacHOCTU:

Cob6ntogalite mepbl 6e30nacHOCTV nNpu paboTe ¢ KMCAOTaMy 1 LLenoyYamu.

NHCTPYKUNS K BbINMOMHEHUIO:

1 B Tpu cTakaHa Haneite no 25—50 M1 AUCTUNIMPOBAHHOW BOApbI.

2. B nepBblii cTakaH gob6aBbTe 1 kanso YKCYCHOW KUCNOTbl, BO BTOPOIA — CO/ISIHOW, B Tpe-
TUA — a30THONA.

3. VIamMepbTe 3/1eKTPONPOBOAHOCTbL KaXA40ro pacTeBopa, BbiTMpas Lyn hunbTpoBasbHol 6y-
maroi nocnie Kaxgoro UamMepeHus.
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Pe3ynbTarbl M3MepeHNii

Neo
NPOG! 3HayeHne 31eKTPonpoBOAHOCTU, MKCM/CM Ha3saHuve BblAaHHOro BeLecTsa

1
2

3

BbiBOAbI:

OTpasuTe NpuMHaL/IeXHOCTb BELECTB K CU/IbHbIM W C/1abbiM 3/1EKTPO/IATaM.

KOHTpPO/IbHbLIE BOMPOCHI:

1 Moyemy pacTBOp COMSIHOW KUC/OTbI Jlyylle NPOBOAUT 3M1EKTPUYECKUIA TOK MO CPABHEHUIO
C pacTBOPOM YKCYCHOW KMCNOTbI?

2. K Kakmm 3nekTponMtam OTHOCUTCS pacTBOp a30THOI KUCAOTbI?

3 3apaHue aniga noaroTosku K N'MA, BIP

®opMysibl TOSIBKO CNabblX 3/1EKTPOSINTOB NpefcTaBNeHbl B paay:

1) Ca(OH)2, H:S, H2SOs

2) H:CO3 NH3-H: O, H2S

3) KOH, KNO3, HCI

4) ZnS0O4, MgClI2, HBr

JononHnTensHasa nHgpopmMmaums

HeopraHnveckasa xumunsa: B 3 T/Mopg pena KO [ TpetbskoBa T 1 dU3MKO-XMMUYECKME
OCHOBblI HEOPraHM4yecKoW XMMUK: YUYebHUK Ans CcTyd. BbiClW. y4yeb. 3aBegeHui/M. E. Tamm,
HO. . TpeTbsaikoB. — M.: Mi3gaTtenbckuii LEHTP «Akagemuns», 2004. — 240 c.

NNabopaTopHbIA onbl T Ne 3.

«3aBUCMMOCTb 3/IEKTPONPOBOAHOCT N pacTBOPOB
CUNbHbLIX 3N1eKTPO/IMTOB OT KOHLEHTpaLnum NOHOB»
TeopeTunyeckasa yacTb

DNeKTpNYecKoii NPOBOAMMOCTbIO (3/1EKTPONPOBOAHOCTbLIO) Ha3blBAOT CNOCOGHOCTL Belle-
CTBa NPOBOAUTL 3/IEKTPUYECKUl TOK. B KauyecTBe KONMYeCcTBEHHOM Mepbl CMOCOBHOCTN pacTBoO-

pa anekTponuTa NPOBOANTL 3MIEKTPUYECKU TOK UCNOJ/b3YIOT 0ObIYHO YAE/bHYI0 3/1EKTPONpPO-
BOAHOCTb K (kanna):

k ~ RS’
roe R — anektpuyeckoe conpotmsrieHne npoBogHuka (Om), gnnHa kotoporo | (M) n naowagb

nonepeyvyHoro ceyeHnsa S (M. Takum 06pa3oM, eAuHULA U3MEPEHMA YAENbHOW 3/1eKTPONpo-

BOOHOCTUN — 6— ------ OAHaKO, B XUMUN NCMONb3YKOT BEJTUHNHY — (CI/IMeHC Ha CaHTI/IMETp).
MeM CM

Mpy guccoumaumm 3NeKTPOAUTa NPOUCXOAUT YBENUYEHWE uuc/a 3apsKEeHHbIX 4acTul, B
pacTBope, YTO NPMBOAUT K BO3pacTaHWO 3N1EKTPONPOBOAHOCTUN. MNpPUYEM YeM 6OsblUe KOHLEH-
Tpauus MOHOB, TEM BblllE 3/1EKTPONPOBOAHOCTL. YUnTbiBas AMCCOLMALUIO CONENA:

MeCl ~ Me+ +CIl- obpasytoTcsa gBe vyacTuubl;
MeClz # Me2 + 2Cl- o6pa3sytoTcs TpU YacTuubl;
MeCl: » Me3+ + 3Cl- o6pasyoTcs YeTbipe YacTulbl;
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MOXHO OXUAaTb, YTO YBE/IMYEHNE KOHLEHTpauum noHoB B 1M pacTBopax npuBedéT K yBenuye-
HWI0 3/1EKTPONPOBOAHOCTM.

BmecTe ¢ Tem cnegyeTt 3aMeTUTb, YTO 3N1E€KTPONPOBOAHOCTb 3/1IEKTPONNTA 3aBUCUT He TOJIb-
KO OT KOHLEHTpauum MOHOB B HEM, HO M OT UX Mpupoabl (NOABWKHOCTM). PacTBopbl AO/MKHbI
ObITb CU/ILHO pa3baB/ieHHbIMMW, YTOObl UCK/THUYNTL BAUSHUE Pa3/IMYHbIX CU MEXMOHHOIo B3au-
mogelicTBusi. CBoICTBA CU/IbHO pa3baB/ieHHOro pacTBopa onpeaensitoTcs KoOHUeHTpaumei pac-
TBOPEHHOIO BellecTBa.

MpakTwnyeckasa yacThb

Llenb paboThbl: cdhopMmmupoBaTtb npefcTaB/fieHne o 3aBUCUMOCTU 3/1eKTPONPOBOAHOCTM pac-
TBOpa OT KOHLIEHTpaLUn MOHOB.

MepeyeHb gaTUMKOB LUQPOBOIM nabopaTopumn: faTtymk 31eKTPonpoBOAHOCTU.

JononHnTensHoe o6opygoBaHue: GopeTka WM [03aTop, MepHbIn unnnHap (100 mn),
MarHMUTHas Mellasika, NpoMbiBasika C AUCTUN/IMPOBAHHON BOAON; TPU XUMWUYECKMX CTakaHa
(100 MA1), WTATUB XMMUYECKNIA C Nnankoi n apyms mydtamu, punbTpoBasibHas bymara.

MaTepuansl 1 peakTuBbibl: 1M pacTBopa xsiopuga Hatpud; 1M pactBopa xsopuja KanbLuus,
1M pacTtBopa xsiopuga antoMuHUA

TexHuka 6e30nacHOCTL:

Cob6nogaTtb 06ume npasnia padoTbl C 3/1IEKTPMYECKMMM nprubopamu

WNHCTpYKUUSA K BbINOSIHEHNIO:

1 B XUMWYECKUA cTakaH MepHbIM LUANHAPOM oTMepbTe 100 M AUCTUNIMPOBAHHON BOAbI,
noctaBbTe Ha MarHUTHYIO Mellasky, Norpysute B BOAy OaTuuk. 3mepbTe 3HauyeHue 3/1eKTpo-
NPOBOAHOCTW AUCTUNIMPOBAHHON BOAbI

2. OcTopoxHO pob6aBbTe 1 kan/w pacTBopa X/J0pua HaTpus, KOHLEeHTpaums KOToporo
1monb/n (1M). Korga nokasaHus npubopa ctabunmsnpyroTcd, 3anmwmnte nx B Tabnuvue.

3. MpogomxaiTe f06aBNATL INEKTPOANT MO KanasaMm, OUKCUMPYS 3HAYEHUS 3/1eKTPONPOBOA-
HOCTW Mnocne Kaxgoro go6asneHus

4. VI3BNeKknTe 3MeKTpod W3 pacTeBopa, NPOMONTe AUCTUANIMPOBAHHON BOAOW, 060TpuUTe
hunbTpoBasibHOW GyMmaroii

5 MoBTOpPUTE aHasorMyHble UCCMefoBaHMA CO BTOPbIM WU TPETbUM BblAaHHLIM PacTBOPOM
anekTponuta

Pe3ynbTaTbl M3MEPEHNIA

anekTponut Yucno kanenb 1 M pacTtsopa
| 2 3 4 5 6
DNeKTponpoBOAHOCTb pacteopa, MKCM/CM
NaCl
CaClz

AICls

BbiBOAbI:

OTpasuTb 3aBUCUMOCTb 3/IEKTPONPOBOAHOCTN pacTBopa OT KOHUeHTpaunuun pacrteopa.

KOHTpO/ibHbIe BONPOCHI:

1 OT yero 3aBUCUT 3/IEKTPONPOBOLAHOCTL pacTBopa a/iekTposmra’?

2. MocTpoliTe rpacukn 3aBUCMMOCTN 3HAYEHUIA 31EKTPONPOBOAHOCTM PACcTBOPOB OT yMcia
Karnesib nccrefyemMbiX 3/IEKTPO/SINTOB.

3. Hanuwurte ypaBHeHuA guccoumauum uccnegyemolx 3NekTponutos. Onpegenure, Kakoe
KONMYecTBO MOHOB 06pasyeTcsa nNpu guccoumaunm 1 Mofb KaXAoro anekrponuTta.
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4 KakoBO 06Ulee YMC/10 MOMb MOHOB, 06pas3ylLNXCS NPU MOJIHON Auccoumauum 1 mosb
HUTpaTa UuHKa?

5. 3agaHune gna nogrorosku K TMA, BIP

B BogHOM pacTBope Haubosbliee 4yncno cynbdar-moHOB ob6pas3yrTca npu aguccoumnaumn
I MOJb

1) KeS

2) CuSOs

3) Cn(S04)

4) Na:SOs3

O6cyxaeHve pesynbTaToB

1 O6ceyxpaloT, noyemy npy O4HOIM M TOW Xe KOHLEeHTpaLuy 3/1eKTpoaMTa 31eKTponpoBos-
HOCTb Bbllle, NMPUYEM MOYTU B Lesioe 4ucno pas. MNpuBogAaT ypaBHEHUS 3N1EKTPOSIUTUYECKON
Auccoumaumnm peareHToB

2. MOXHO /i1 onpefesinTb KOHUEHTpaumMio 3/IeKTPOINTA MO ero 3/71eKTPonpoBOAHOCTN?

3. lMoyemy rpadvky UMET pasHble Yr/ibl Hak/1oHa? Yem 3T0 MOXHO OOBbACHUTL?

4. TMpeanonoxurte, Kakum byaeTt HaknoH rpacduka gna 1M pacteopa cynbtata asitoMmHnA .

5. Kakoe 3HauyeHune 3/1ekTponpoBOAHOCTM MOXHO oXmnaatb npu gobasneHun 10 kanesnb 1M
pacTsopa xjopua HaTpus K 100 M1 AUCTUANMPOBAHHON BOAbI

6 . Hanbonbllee 3HayeHue 31eKTPONpPOBOAHOCTY MOXHO OXuaaTb, ecnn fobaBuTb 7 Ka-
nens 1M pacTtBopa: a) xnopuga kanus; 6) xnopuga amMOHUS; B) xsiopuga mardus; r) gpocata
HaTpusA

MpakTunuyeckas paborTa Ne 2.
«OnpefeneHne KOHUEHTpay1u co/im No 3/IeKTPONPOBOAHOCT M pacTBOopa»

TeopeTunyeckasa yacThb

MeToApbl onpefeneHns KoOHUeHTpaunun 3/1eKTpoaINTOB B PpacTBOpe, OCHOBaHHbIE Ha u3Mepe-
HUM 31EKTPOMNPOBOAHOCTM, Ha3blBAOT KOHAYKTOMeTpuen (oT aHrn, conductivity — anekTpo-
NPOBOAHOCTb U rpey. metreo — n3amepso). Ans aHanmsa 06bI4YHO CTPOST KaNMBPOBOYHLINA rpa-
h1K 3aBUCUMOCTU 3/1EKTPONPOBOAHOCTM pacTBopa OT KOHLEHTpaLun anekTponuta.

NMpakTwnyeckasa yacTb

Llens paboThl: @) NOCTPOUTL rpaddvk 3aBUCMMOCTY 3/1EKTPONPOBOAHOCTU pacTBopa XJs10pu-
[Ja HaTpus OT ero MacCoBOW 0N B pacTBope; 6) No 3HAYEHUH 3NEeKTPONPOBOAHOCTU onpeje-
NNTb MaccoBylo A0J1K0 X/iopuaa Hatpusa B npobe pacTeBopa

MepeyeHb faTUYMKOB LUGPOBOIA NabopaTopun: AaTtuuk 3/1eKTPONPOBOAHOCTM.

JononHnTensHoe o6opyfoBaHue: 7 UYMCTbIX WU CYyXMX MNPOOUPOK; MEPHbIN LWAWHAP Ha
50 mn; cTeknsHHaa nasiodka; NpomMbiBasika; cTakaH Ha 400 mn (418 cnvBa); uibTpoBasibHAsA
bymara

MaTepuanbl 1 peakTuBbI: AUCTUNIMPOBaHHaA Boga; 250 mn pactBopa xsiopuga HaTpus ¢
MacCOBOW KOHUeHTpauuein 1 r/n

TexHvka 6e30nacHOCTU:

Cob6ntogalite mepbl 6€30NacHOCTM Npu paboTe C 3NEKTpUYeckuMn npunbéopamm.

VHCTPYKUMA K BbINOSTHEHUIO:

1 B wTratMBe paccTtaBbTe CEMb NPOOGUPOK. B HUX cnepyeT HaMTb PacTBOPbI C Pa3HOW KOH-
LeHTpaumein xnopmuga Hatpus (CM. Tabnuuy HUXe). B nepByo Npo6MpKy Hanelte AUCTUNANPO-
BaHHYI0 BOAY, B LLUECTY0 — BblAAHHbIA pacTBOp X/I0pU4a HaTpUsA C KOHLEeHTpauuid 1 r/n.

2 . B MepHbIli unnuHap Hanente 10 mn pacTBopa xnopuga Hatpusa 1r/n v goneinte gucTun-
nupoBaHHol BoAbl A0 50 mn. MNepemelwarite cofepXUmoe UuaMHApa CTEKNAHHON Nasiouvkoln .
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Monyunncsa pacTBop c KoHueHTpauueit NaCl 0,2 r/n . MNepeneite HEGOMbLLION 06GBEM NOJYYEH-
HOro pacTBopa BO BTOpYyl Npo6MpKy, OCTaBLUYCHA 4YacTb BbleiTe B cTakaH Ans cnvea. Lu-
NMHAP ONOSIOCHUTE AUCTUANIMPOBAHHON BOAOW.

3. AHanorun4yHo npuroToBbTe pacTteopbl 0,4, 0,6 1 0,8 r/n n pasneiTe UX N0 COOTBETCTBY!O-
Wwum npobupkam (cm. Tabnuuy).

4. B npo6upKn, Ha4YnMHasi ¢ NepBOW, MO OYepean norpyxaliTe 3NeKTpos AaTuuka 31eKTpo-
nposogHocTu. Korga nokasaHus npuéopa ctabunmsnpyloTcd, 3anuwmnte nx B Tabauue. Oek-
TpoA M3BNeKuTe 13 pacteopa, 06oTpuTe unbTpoBasnibHOW OGymMaroli 1 nepeHecuTe B cneayto-
LY Npobupky

5. Mo nony4YeHHbIM pesysbTatam nocTpoiTe rpaduk. OCb 3/1EKTPONPOBOAHOCTU pasMeTbTe
Tak, YTOObl Ha 3aceykax OblIM KPYr/ble 3HAaYeHUs. HUXHAA 3aceuyka Ha Ocu [0/KHa COOTBET-
CTBOBATb HY/0, BEPXHAS — MpPEeBbiaTb MakCUMasibHOE N3MEPEHHOE 3HAYEeHNeE.

Puc. 15. JiucT gna noctpoeHns rpadimka

6 . B cegbmyto Npobupky Hanelte BblgaHHY0 Npoby. V3mepbTe €€ 3/1eKTPonpoBOAHOCTb,
HaHecuTe Ha rpaduk 1 onpegenMTe KOHUEHTPaLMo CoM B pacTBope

Pe3ynbTatbl U3MepeHuii

Ne npo6upku ! 2 3 4 5 6 7
KoHueHTpaums conu, r/n 0 0,2 0,4 0,6 0,8 1,0
O6bem pactBopa NaCl 1r/n — 10 20 30 40 — —
O6bEM BOAbI, M1 — 40 30 20 10 — —

ONeKTPonpPoBOAHOCTb, MKCM/CM

BbiBOAbI:

OTpa3nuTb BO3MOXHOCTb OfpejesieHnss KOHLEeHTpauun BellecTBa B pacTBope Mo 3/1eKTPo-
NpOBOAHOCTU

KOHTpO/ibHble BONPOCHI:

1 MOXHO N Mcnonb3oBaTb AaHHbI MeTon 418 OonpefesieHns KOHLeHTpauuu pacTsopa
cnaboro anekrponuta?

2. Kakne cnoco6bl onpefeneHns KOHLeHTpauun BellecTBa B pacTBOpe BaM U3BECTHbI?
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JlabopaToOpHbIA onblT Ne 4.
«Peakuynn noHHOro obmeHa. BzanmogeincTBue rugpokcmuga
6apusa c cCepHoi KUCNOTOon»

TeopeTunyeckasa yacThb

PacTtBopbl rmgpokcupa 6apuss U CEpHOW KUCAOTbl SABASKOTCHA CUbHLIMU 3/1€KTPOSIUTAMMU .
Mpun nx B3aMmoAdeiicTBMM obpasyeTcsa ocafok cynbdarta 6apus 1 Boga:

Baz+ 20H- + 2H+ + 20H- = BaS04 + 2H20

MoaToMy npu TUTPOBaHMM pacTBopa rmapokcuga 6apmsa pacTBOPOM CEPHON KMCAOTbI NPO-
NCXOAMUT YMeHbLUEeHNe 3/1eKTPONpPoBOAHOCTM UCXOAHOro pacTBopa. B Touke 3KBMBaNIEHTHOCTM
3/1EKTPONPOBOAHOCTb pacTBopa 6yaeT 6/1IM3KOIN K Hy/IH0.

Mpu gansHelilwem gob6aBneHMM pacTtBopa CEpPHON KUCAOTbl B pacTBOpPe BHOBb NOSABASETCA
3NeKTPoNnNT (CepHas KMCnoTa) U 3N1eKTPoNpoBOAHOCTL CHOBA PAacTET.

NMpakTwnyeckasa yacTb

Llenb paboThbi: chopmmpoBaTb NpeacTaB/ieHne 06 MOHHOW N MOMEKYSIPHON dhopmax peak-
LUUA MOHHOTO o6bMeHa. Mpoao/MKuTb hopMmnpoBaHue NpeacTaBAEHNA O peakunsax MOHHOro 06-
MeHa Ha MWUKPOCKOMMYECKOM YPOBHE

MepeyeHb gaTuUNKOB LMGPOBOK nabopaTopun: gaTunk 31eKTPONPOBOAHOCTM (AnanasoH
Ao 10 mkCm/cm).

JononHnTenbHoe o6opygoBaHune: 6lopeTka, XMMnJYeckuii ctakaH (150 mn), WwratmMB C 3aXu-
MOM, NMPOMbIBaJIKa, MarHMTHas MeLlaska.

MaTepuanbl 1 peakTUBbI: ANCTUANNPOBaHHaa Boaa; 10 mn 0,1M pacTtBOopa CepHOl Kuco-
Tbl; 50 mn 0,01M pacTBopa rugpokcuga 6apus

TexHvka 6e30nacHOCTU:

Cob6niogalite npaBuna paboTbl C 3NEKTPMUYECKMMM NpubopamMyu U crieunasibHble Mepbl
6e3onacHoOCTM C pacTBopaMu KMCNOT M pacTBopamu Liesnodei

VHCTPYKUMA K BbINOSTHEHUIO:

1 B cTtakaH Haneite 50 mn pacTBopa rugpokcuaa 6apuss MNMoMecTuTe XMMUYECKUIA CTakaH
Ha MarHUTHYK Mellasiky W 3akpenute Hag HUM OlpeTKy, 3amnosIHEHHYH PacTBOPOM CEpHOA
KNCNOTbI

2 Onyctnte B CTakaH [aTyuuMK 3/1€KTPONPOBOAHOCTU, 3aKpennéHHbli B fnanke LiTatueBa
Bknounte MarHUTHy MeLlasky

3 V3 6wopeTkn pobaenaiiTe B XWMMWUYECKWA CTakaH CepHYyK KWACMOTY nopuvsaMu Mo
0,2—0,5 mn.

4 Hab6nogaiite 3a UBMEHEHMEM 3HAYEHUST 3/1EKTPONPOBOAHOCTU

5 [aHHble n3MepeHunini 3aHecute B Tabnuuy 1 NOCTPOITE 3aBUCUMOCTb 3/IEKTPONPOBOAHO-
CTV pacTBopa oT 06béma f06aBfeHHOro pacTeopa CepHON KNCNOThI

6 . lMocne nepenoma Ha KpMBOI 3aBUCMMOCTU 3/IEKTPONPOBOAHOCTU OT 06bEMa peareHTa
pob6aBbTe ewé 1—2 M cepHoil KMCNoTbl. O6paTUTE BHAMAHWE HA U3MEHEHUEe 3M1eKTPonpo-
BOAHOCTMK pacTsopa

Pesynbtartbl namepeHunin/HabntogeHni

V(p-pa) cepHoit

0,2 0,4 0,6 0,8 1 14
KUCMOTbI (M) L Le

ONeKTponpoBOAHOCTL

BbiBOAbI:
OO6GBACHUTL X0 NOJSTIYYEHHON KPUBOWN TUTPOBAHUSA
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KOHTpO/iIbHbIE BOMNPOCHI:

1 Kakue BHelWwHWe MpU3HaKM ykasanum Ha To, 4To Mexay rMapokcuaom 6Gapus U CepHol
KNCNOTON NPOMCXOANT XMMMYECKOe B3aMMoZeincTBne? 3anviuTe ypaBHeHNe peakumm B Mosie-
Ky/IAPHOM M MOHHOM BUJE.

2. Ha kakune gBa yyacTka MOXHO pa3fesinTb NOJSIYYEHHYIO KPUBYIKO TUTPOBaHMUA? Yemy CoOT-
BETCTBYET rpaHunua Mexay ydyactkamm?

3. 3agaHue ang pa3BuTuUA PYHKUMOHATBHON rpamoTHOCT U

Ha aByx pucyHkax npefcraB/fieHbl KpUBble TUTPOBaHUSA (3aBUCUMOCTbL pH oT 06bEMa fo6aBs-
NIEHHOr0 TUTpaHTa)

Puc.16—17. Mpadhmkn TUTPOBaHWA PacTBOPOB

Ha kakoMm pucyHke oTpaxkeHa KpuBas TUTPOBaHUSA pacTBOpa KUCNOTbl PACTBOPOM LLEI0Un?

KOHTposbHbIe BONPOCHI:

1 Kak c nomolibio gaTumMka 3/1eKTponpoBOAHOCTU OnpeaennTb OKOHYaHue AaHHOW peak-
unn HeTpanusaumm? MOXHO M BOCMO/b30BaTbCA AaHHbIM KpUTEpUEM MpuU NpoBeAeHUN Jfito-
60l peakuumn HeTpanusaymm?

2 . PaccuuTtaliTe TOYHYIO KOHUEHTpauuio rugpokcuga 6apus, ecnm TouyHas KOHLUeHTpauus
CEpPHON KMUCMOTbl 0,1 MOb/A.

MpakTunyeckaa pa6oTa Ne 3.
OnpegeneHne XNOpuUL-NOHOB B NUTbLEBON BOAE

TeopeTunyeckasa yacTb

Xnopuabl OTHOCATCS K [/TaBHbIM MOHaM, COAEpXaHuWe KOTOPbIX B PEYHbLIX U 03EPHbIX BOAAX
konebnetcs oT gonein munaurpaMmma Ao rpaMMOB B SIMTPE; B MOPCKMX U MOA3EMHbIX BOoAax
KOHLLeHTpaumm XJ10puA0B Bbille — A0 MepeHachbIleHHbIX PacTBOPOB M PacCosoB.

OCHOBHbIMW UCTOYHUKAMU MOCTYM/IEHNSA X/I0PMAOB B BOAHbIE 00BEKTHI SIBASIOTCS COMEHOC-
Hble OT/IOXKEHUSA, MarmMaTuyeckue NopoAbl, B COCTAB KOTOPbLIX BXOAAT X/I0pPCOAepXaline MuHe-
pasnbl (xnopanatuTt 1 4p.), ByJKaHWYECKME BbIOPOCHI, 3aCOMTEHHbIE MOYBbI, N3 KOTOPbIX OHW Bbl-
MbIBalOTCS aTMOCIEpPHbIMM Ocagkamu. Bbonbline kosmvyecTBa X/J10pPMAOB MonajawT B BoAy
C NMPOMBbILLJIEHHBIMW U XO351ACTBEHHO-ObITOBLIMW CTOYHBIMWU BOAAMU

Xnopuabl 06n1aaalT BbICOKOW MUTPaLMOHHOA CMOCO6HOCTbID, YTO 0BYC/TIOB/IEHO XOpOLUEN
pacTBOPMMOCTbLI MX B BOAE, C/1ab0 BblpaXXEHHO CNOCOBHOCTLIO K COpOLUMM B3BECSMU W [0H-
HbIMU OT/TIOXXEHUAMMN W NMPAKTUUYECKUM OTCYTCTBMEM HAKOM/IEHWUS BOAHbIMU OpraHM3Mamm

MoBbIWEHHbIE KOHLEHTPaumMm X/10pua0B yXyaLwalT BKyCOBble kavyecTBa BoAbl, Aesnas eé He-
NPUrogHOMW 4N NMUTLEBOTO BOAOCHAOGXEHMWS, a TakkKe YMEeHbLIAKT WM Xe MOJIHOCTBH UCK/H-
4yalT BO3MOXHOCTb WCMO/Ib30BAHNSA A/ TEXHUYECKMX, XO3AWCTBEHHbIX Leneil M OpoLeHuns

130 B cogepxaHune



XUMUS TOUKA\I POCTA

Ce/IbCKOX03ANCTBEHHbIX TeppuTOpuii [ns BOAHbIX 0OBLEKTOB pPbl6OX035CTBEHHOIO Ha3Hauve-
HUS1 NpeaenbHo gonyctumas koHueHTpauusa (MAK) xnopmngos 300 mr/n; ana 06bEKTOB X034il-
CTBEHHO-MNTLEBOIO U Ky/bTYpPHO-6bITOBOr0 HasHadeHus MAK paBHa 350 mr/n

Xnopuabl OTHOCATCS K YCTOWYMBBIM KOMMOHEHTaM BOAHOI cpefbl; Mpo6bl BOAbl, NpegHa-
3HayYeHHble ANA onpenesieHns XJ10puaoB, He KOHCEPBUPYIOT.

B ocHOBY onpepenieHnss MNOJIOXKEHO W3MepeHWe MoTeHuMana anekTpoja, CenekTUBHOro K
noHam xsiopa. BenuuvHa noTteHuunana 3aBUCUT OT COfepXaHua xsopuaoB B npobe Bogbl. Me-
ToAuKa No3BONSET onpenesiuTb CoAepxaHne X10pua-MoHOB B AnanasoHe oT 11 o 3500 mr/n

OnpegeneHnio xnopngoB He mellatoT MoHbl xenesa (IIl) B koHueHTpauuun go 10 mr/gm3
WOHbI KasibLMs B KOHLLEHTpauum [0 200 MT/oM3

OnpegeneHnio MelwaeT NPUCYTCTBUE Ha MOBEPXHOCTU MeMOpaHbl HepacTBOPUMBbIX COMei
WM NPOYMUX KOMMEKCHbIX cOoeAuHeHunli cepebpa BoccTaHOBMNEHME MOBEPXHOCTU MeMOpaHbl
Npon3BOANTCS NYTEM NOJSIMPOBKM 3amLueid nam etpom

Mpobbl BOAbI, B3ATblE AN aHaM3a U3 pas/IMyHbIX UICTOYHMKOB, NOMELLAT B MOJIM3TU/IEHO-
BYIO MOCYAY, HE KOHCEPBUPYIOT, XPaHAT B XONOAUTbHUKE

MpakTwnyeckasa yacThb

Llenb paboTbl: onpefenuTb COOTBETCTBME MUTLEBOW BoAbl TpeboBaHuaM MOCTa no conep-
XaHW XN0pUAL-MOHOB

MepeyeHb gaTUYMKOB LUGPOBOM nabopaTopumn: 4aTUNK XST0PUL-NOHOB

JononHuTensHoe o060pygoBaHMe: MarHuTHas Mellaska; BeCcbl aHanuTU4ecKne; Becbl Tex-
HUYECKME; WKag CyWwunbHbIA 06WenabopaTopHOro HasHavyeHusl; Koaba MepHast 100 CM3 —

6 LUT; Konb6a mepHas 250 cms — 1 WT.; nuNeTka rpagymposaHHas 10 cm; — 1WT.; nuneTka rpa-
ayvpoBaHHasa 20 cm: — 1WT.; UWAUHAP MEpPHbIA 25 CcM: — 2 WT.; CTakaH XUMWYECKMIA
50 cM3 — § LWIT.; cTakaH xumuyeckuin 100 cmy — 1w,

MaTepuansl U peakTusbl: poHOBbIA 3anekTponut (5,05 r KNOs3 (X 4) pacTBopsilOT B AuUC-
TWAIMPOBAHHOI BOAE B MEPHOW KOoN6e BMECTMMOCTLIO 100 CM3 M A0BOAAT 06beM pacTsBopa A0
METKM Ha Konbe); xnopua kanusa (X 4); soga ANCTUAINPOBaHHas

TexHuka 6e3o0nacHoOCTK: cobngainTe npasuna paboTbl C 3NEKTPUYECKMMU Npubopammu

WNHCTpYyKUMSA K BbINOSHEHNIO:

MpurotoBneHne KasiMbpoOBOUYHbLIX PacTBOPOB

KannbpoBoYHble pacTBOpPbl FOTOBAT M3 CTaH4apTHOro obpasya XJ10pua-MoHOB WK XJ1I0pU-
fa kanus

1 PactBop xnopuga kanua 1,00 « 101 monb/n.

PacTBop roToBSIT M3 cTaHAApPTHOro obpasua X/10pMA-MOHOB B COOTBETCTBUM C MHCTPYKLUENR
no ero npumeHeHuto, nnn 1,863 r KC1, npegsapuTenbHO BbICYLLEHHOrTO A0 MNOCTOSAHHOW Macchl
npu Temnepatype 105 °C, nepeHoCAT B MEPHYI KONOY BMeCTMMOCTbio 250 cM3 pacTBOPSIOT U
[OBOAAT ANCTUNINPOBAHHON BOAON A0 METKM Ha Konbe

2. PactBop xnopuga kanusa 1,00 « 102 monb/n (2,0 pCl).

Ot6upatot 10 cms pactBopa KC1 1,00-10-1 MO/ B MEPHYO KONBY BMecTUmMocTbio 100 cms
1 0OBOAAT AUCTUNIMPOBAHHOM BOAON A0 METKM Ha Kosnbe

3. PactBop xnopuga kanusa 2,00 « 103 monb/n (2,7 pCl).

OTt6upatot 20 cms pactBopa KCL 1,00-10-2 monb/n B MEPHYIO KONbGy BMecTuMocTbio 100 cms3
1 0OBOAAT AUCTUNIMPOBAHHOM BOAONM A0 METKM Ha Kosbe

4, PactBop xnopuga kanusa 1,00 « 103 monb/n (3,0 pCl).

Ot6upatot 10 cms pactBopa KCI 1,00-10-2 MO/ B MEPHYKO KONBGY BMecTUmMocTbio 100 cms3
1 0OBOAAT AUCTUNMPOBAHHOM BOAONM A0 METKM Ha Kosnbe

5. PacTtBop xnopuga kanmsa 6,00 104 monb/n (3,2 pCl).

Ot6upator 6,0 cms3 pactBopa KClI 1,00 « 102 MOAbL/1 B MEPHYH KOI6Y BMECTUMOCTbIO
100 CM3 AOBOAAT AUCTM/IIMPOBAHHOW BOAOW 0O METKM Ha Konbe.
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6 . PactBop xnopuga kanusa 3,00 « 104 monb/n (3,5 pCl).

Ot6upatot 3,0 cms KCI 1,00 » 102 monb/n B MEPHYIO kKON6y BMecTumocTbio 100 cm3 1 40BO-
OAT OUCTUNNPOBAHHOW BOAON A0 METKM Ha konbe

KannbposBouHble pacTBopbl xopuaa kaimsa 1,00-10-1— 1,00 « 102 monb/n XpaHAT He 6onee
I Mecsua, 1,00 *10-3—3,00 *10-4 MONb/N TOTOBAT HENOCPEACTBEHHO Nepes UCNo/Ib30BaHNEM.

KannbpoBka gaTumKa XNopng-noHoB

JaTuuk xnopna-noHOB BbIMAaYMBalOT B OUCTUIIMPOBAHHON Boge B TeueHue 10 muHyT. [Me-
pes uaMepeHMeM faTuuK OnATb MPOMbIBAKOT AUCTUANMPOBAHHON BOAOWN, MOAKMAYAKT K peru-
CTpaTopy AaHHbIX 1 3anyckalT nporpammMmy KaambpoBKM

B ctakaHbl BMecTumMOCTbi0 50 cM3 BHOCAT Mo 15 CM3 pacTBOPOB X/iopuga Kasims ¢ KOHUEH-
Tpauwueii 3,00 « 10-4; 6,00 « 104 1,00 « 10-3; 2,00 « 103 1,00 * 102 monb/Nn 1 fO6aABAAIOT B KaX-
bl ctakaH no 15 cm3 hOHOBOro 3anekTponuta. CTakaHbl yCTaHaBAMBAKT HA MarHUTHYK Me-
WasKy, NorpyxatT B pacTBOpP 3/1€KTPOAbl M MPOBOAAT M3MEpPEeHMEe MOTeHuMana OT MeHbLUel
KOHUEeHTpauun noHoB xnopa (3,00 ¢ 104« monb/n) k 6onbwein (1,00 « 102 monw/n). FnybuHa
NOrpyXeHuUs 3/1IeKTPOAOB U CKOPOCTb NepemMellvBaHus AOJ/DKHbl 6biTb O4MHAKOBLIMM BO BCEX
n3mepeHusx. NokasaHma npubopa BHOCAT B MPOrpamMmy focsie YCTaHOB/IEHUS MOCTOSHHOIO
3HayeHus. Bpemsl ero ycTaHOB/IEHWUS 3aBUCUT OT KOHLEHTpauum XI0puji-uoHOB B rpagynpo-
BOYHbIX pacTBOpax M COCTaB/ISAET OT HECKONbKUX CEKYH[ 00 MUHYT

KannbpoBky gaTunka NpoBOAAT Nepen Kaxaolh cepueli onpeaeneHunii

BbInonHeHne uccnefoBaHus

15 CM3 aHanu3supyemoli npobbl BOAbI NEPEHOCAT B CTakaH BMeCTUMOCTbi0 50 cm; 1 npuauBa-
toT 15 cm3 QOHOBOrO anekTponuTta. CTakaH ycTaHaB/IMBalOT Ha MarHUTHYK Mellasiky, norpyxa-
0T B pacTBOp 3M€KTPOA, OXMAAKT YCTaHOB/IEHMS MOCTOSHHOIO 3HauyeHuss pCl un 3anucbiBatoT
nokasaHusa npubopa. ocne OKOHYaHWA M3MeEpPeHWUs NoTeHuuana B aHa/IU3npyemoi npobe
3M1EeKTPOAbl OTMbIBAKT AUCTUN/IMPOBAHHOK BoAoW OTMbIBKA 3M1€KTPOAO0B MPOUCXOAUT A0CTa-
TOYHO ObLICTPO Npu TpPEXKpaTHON 3ameHe BoAbl. [locne 3Toro npuctynatlT K namepeHuno pCl
cnepytollen npoobl

Temnepatypa aHanM3vpyemoli nNpobbl Ao/mMKHa ObiTb Of4MHAKOBa C TemnepaTypoi pacTBo-
pOB NpW YCTaHOB/IEHMMN Ka/TMbPOBKY

BbluncneHve pesynbTaTO0B U3MepeHuii

MaccoBylo KOHLEeHTpauu xnopugos Cx, Mr//1 paccunTbiBaloT N0 CreAylow M COOTHOLe-
HUAM:

pCl = —g[CI-]; CG = 1092 monb/gm3

Cx = 1043 +35,45 « 18 mr/gms (1)

M HaxogAt 3 Tabnuupl Nel; ans 3HadeHwnid pCl B guanasoHe 1—2 yBenmumBaroT TabnnyHbie
3HayeHua B 10 pas. Hanpumep, pCl paBHbIi 2,32 cooTBeTcTBYEeT 169,7 mr/am3 pCl, paBHblii
1,32, — 1697 mr/gm3

Tabnumua 1
MepecyéT 3HaueHunii pCl B KOHLEHTPALNKD MOHOB X/iopa
pCl C, mr/n pCl C, mr/n pCl C, mr/n pCl C, mr/n
2,00 354,5 2,38 1478 2,76 61,6 3,14 25,7
2,01 346,4 2,39 144,4 2,77 60,2 3,15 251
2,02 338,5 2,40 1411 2,78 58,8 3,16 245
2,03 330,8 241 1379 2,79 575 317 24,0
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XMMUn4
pCl C, mr/n
2,04 323,3
2,05 315,9
2,06 308,8
2,07 301,7
2,08 2949
2,09 288,1
2,10 281,6
2,11 275,2
2,12 268,9
2,13 262,8
2,14 256,8
2,15 251,0
2,16 2453
2,17 239,7
2,18 234,2
2,19 228,9
2,20 223,7
2,21 218,6
2,22 2136
2,23 208,7
2,24 204,0
2,25 199,4
2,26 194,8
2,27 1904
2,28 186,0
2,29 181,8
2,30 1777
231 1736
2,32 169,7
2,33 165,8
2,34 162,0
2,35 158,3
2,36 154,7
2,37 1512
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2,42
2,43
2,44
2,45
2,46
2,47
2,48
2,49
2,50
251
2,52
2,53
2,54
2,55
2,56
2,57
2,58
2,59
2,60
261
2,62
2,63
2,64
2,65
2,66

2,67
2,68

2,69
2,70
271
2,72
2,73
2,74
2,75

pCl
2,80
281
2,82
2,83
2,84
2,85

2,87

2,89
2,90
291
2,92
2,93
2,94
2,95
2,96
2,97
2,98
2,99
3,00
301
3,02
3,03
3,04
3,05
3,06
3,07
3,08
3,09
3,10
31
3,12
3,13
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C, mr/n
56,2
54,9
53,7
52,4
51,2
50,1
48,9
47,8
46,7
45,7
44,6
43,6
42,6
41,6
40,7
39,8
38,9
38,0
371
36,3
354
34,6
33,8
331
32,3
31,6
30,9
30,2
29,5
28,8
28,2
275
26,9
26,3

pCl
3,18
3,19
3,20
321
3,22
3,23
3,24
3,25
3,26
3,27
3,28
3,29
3,30
331
3,32
3,33
3,34
3,35
3,36
3,37
3,38
3,39
3,40
341
3,42
3,43
3,44
3,45
3,46
347
3,48
3,49
3,50

MpoponxeHue

C, mr/n

23,4
22,9
22,4
21,8
214
20,9
20,4
199
195
19,0
18,6
18,2
178
174
170
16,6
16,2
158
155
151
148
144
141
138
135
132
129
12,6

12,3

ny
115
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Pe3ynbTaThbl U3MEPEHWIA:

CopepxaHue xnopua-MoHOB B MMTLEBOW BOAE

BbiBOAbI:

CpenaliTe 3ak/l04eHUe O COOTBETCTBMM WU HECOOTBETCTBUM 06pasL0B MUTLEBON BOAbI
OCTy.

KOHTpO/iIbHbIe BONPOCHI:

1 Kakoi KauyeCTBEHHOW peakumeii MOXHO onpeaennTb NPUCYTCTBUE X/10PUA-MOHOB B BoAe?

2. Mouemy ans onpefeneHns xX10puA-MOHOB B BOAE WCCeAyeMyH BOAy HYXHO MOAKMC-
NATb a30THOWN KUCNOTON?

Na6opaTopHbIN onblT Ne 5.
«Obpa3oBaHue coneinl aMMOHUNA»

TeopeTunyeckasa yacTb

AMMMAK N yKCycHas Kucnota — criabble 3M1eKTpoNnTbl. VX pacTBOpbl NOYTWM HE NMPOBOAAT
3NeKTpUYecKnii Tok. OAHAKO NPW pPeakuun Mexay HAMU 06pasyeTcst CUMbHbIA 3NEKTPONNT:

CH3COOH + NH; = CH3COO- + NH+

Mo3aToMy nocfie CMeLWeHUs ABYX PacTBOPOB 3TWX BELLECTB 3/1€KTPONPOBOAHOCTL PE3KO
BO3pacTaeT

MpakTwnyeckaa yacThb

Llenb paboThbl: 3KCNEpPMMEHTA/IbHO NoKasaTb 06pa3oBaHMe MOHOB MPU peakuun ammMmuaka c
Kucnotamu

MepeyeHb faTUYMKOB LUAPOBOM abopaTopumn: [aTimk 31eKTponpoBOLHOCTH

JononHuTensHoe o6opygoBaHue: ctakaHbl Ha 50 M1 — 2 WWT.; NpOMbIBasika ¢ 4UCTUANNPO-
BaHHOW BOAOW; CTakaH Ana cAvBa

MaTepuanbl 1 peakTusbl: punbTpoBasibHasa 6ymara; pactBopbl NH: n CH3COOH
0,05 monk/n

TexHuka 6e3onacHoCTU:

Cob6niogalite cneunansHble npasBwia paboTbl ¢ pacTBOpamu KUCNOT M npasBuna padoTbl C
€[1KO- N CU/IbHONaxXHYLIMMKN BellecTBaMu

WNHCTPYKUUSA K BbINOSIHEHNIO:

1 B oguH ctakaH Haneinte 20—25 mn 0,05M pactBopa NH3, B Apyroii — CTO/IbKO Xe pac-
TBOpa CH3COOH TOI Xe KOHLeHTpauuu.

2 l3mepbTe MX 3/1eKTPONPOBOAHOCTL (He 3abbliBas OnosackMBaTb AaTUUKU KaxAablil pas,
Korga ux nepeHocuTe M3 04HOro pacTtBopa B ApYroi)

3 Tenepb cMewaiiTe 3TM pacTBOPbI U N3MEPbTE 3/1IEKTPONPOBOAHOCTE NPOAYKTA peakunn

4 CpaBHUTE €€ C 3/1eKTPONpPOBOAHOCTbLI0 peareHToB [laHHble 3aHecuTe B Tabnuuy

Pe3ynbTaTtbl M3MEPEHNIA

SNEKTPONPOBOAHOCTL PACTBOPOB

YKCyCHas Kucnota AMMUaK Moc/ie CMeLnBaHNS UCXOAHBIX
pacTBOpoB

BbiBOAbI:
OTpa3uTb NPUHAANEXHOCTb MCXOAHbIX BELLECTB M NPOAYKTa peakuun K CU/ibHbIM WUnuM cna-
6bIM 3/1EKTPO/INTOM.
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KOHTpOJibHLIE BOMNPOCHI:

1 Moyemy pacTBOpbl peareHToB MOYTU He MPOBOAAT 3M1EKTPUYECKUA TOK?

2. O yém roBOpUT pe3koe yBesINYeHne 3/1IeKTPONPOBOAHOCTU NMPOLYKTOB MO CPaBHEHUIO C
peareHTamMn? 3anuiMte MOHHYI (hopMy ypaBHEHUS peakuuun (yKCycHas Kucriota umeeT dop-
myny CH;COOH, a ayetat-uoH — CH3COO-).

3. 3apaHue ans pa3BuTUA PYHKUMOHANTBHON rpaMoTHOCT U

OuctunnuposaHHas BOAa He MPOBOAUT 3MEKTPUYECKMA TOK. Ho ecnim octaBuTb AUCTUANU-
pOBaHHYI0 BOAY B OTKPLITOM cocye BiabopaTopun XMMUKU, TO 3/IEKTPONPOBOAHOCTbL BOAbI OY-
Aet yBenuumBatbcs. Kak 3T0 MOXHO OObACHUTL?

JlabopaToOpHbIA onblT Ne 6.
«OKNCANTEeNbHO-BOCCTAHOBUT e/IbHbIE peakyumn. NayyeHne peakyumu
B3aMMogencTBuA cynbuTa HAaTPUSA C NEPOKCUAOM BOLOpOa»

TeopeTunyeckasa yacThb

MprmepoM 3K30TEPMUYECKON peakunun, NpoTekalLllein B pacTBope, MOXET CNYXUTb OKUC-
NINTE/IbHO-BOCCTAHOBUTENIbHAA peakums Mexay cy/lbUTOM Hatpus 1 Nepokcuaom Boaopoa.
MpoaykTaMy 3TOW peakuuun ABASAKOTCA cynbgar Hatpus M Boga. OCOOGEHHOCTbI MpPOTeKaHus
peakuun aBngeTca OTCYTCTBUE BHELUHWX NMPU3HAKOB peakuuu, 3a UCKNOYEeHNEM BblAeneHna Te-
naoTbl U U3SMeHeHnem pH

NMpakTwnyeckaa yacTb

Llenb paboThbl: U3y4nUTb OKUCNNUTE/IbHO-BOCCTAHOBUTESbHbIE peakumu, npoTekalL e B pac-
TBOpPE C BblAeNIeHNEeM 3Heprum n nsmeHeHnem pH

MepeyeHb faTUMKOB LMAPOBOI nabopaTopun: AaTuuk Temnepartypbl NNaTuHOBLIA U gart-
Yk pH

JononHnTensHoe obopyaoBaHue: ctakaH 50 M1 — 3 WT.; WNaTtenb; CTEKNAHHAA nasioyka.

MaTepuvasnbl 1 peakTUBbI: NEPOKCU BOAOPoAa 3%-Hblli HACbILEHHbIA pacTBop Cy/bguta
HaTPUsi CBEXENPUIrOTOB/IEHHbII

TexHvka 6e30nacHOCTU:

Cob6ntogalite mepbl 6€30NacHOCTU Npu paboTe C 3NEKTpUYecKuMn npubéopamm.

VHCTpyKUNA K NpoBELEeHMIO:

1 MpurotoBbTE HACbIWEHHbIA pacTBop cynbguta HaTpus. B cTakaHumk Haneinte 10 mn Bo-
[bl, B KOTOPOW pacTBopuTe TBEPAbLIA CYyNb(UT HATPUSA Maccoi npumepHo 2—3 r. Korga cynb-
huT HaTpua nepecTaéT pacTBOPSITLCS, CNelTe COAEPXMMOE NepBOro cTakaHa BO BTOPOW cTa-
KaH, CTpeMsCb K TOMY, YTOObl B HEr0 He nonann KpUcTanbl cy/nbguTa HaTpus.

2. C nomoLlblo JaTtynka M3MepbTe Temnepartypy pactBopa, a npyv NOMOLWU CTEK/IAHHOrO
anekTpoga — pH pacTtBopa. Korga 3HaueHus pH ctabunmanpytotca, 3ahukcmpyinTte gaHHble.

3. Aatuuk pH n3BnekuTe M3 pacteopa 1 NPOMOITE ANCTUMIMPOBAHHOW BOAOINA.

4. B cTakaH Haneite 10 mn pacTBopa nepokcumaa Bogopoga. NamepbTe pH pactBopa.

5. Korga 3HauyeHusi pH ctabunmsnpyloTcs, npuneiTe B CTakaH pacTBOp Cynbgonta HaTpus.
Cofepxumoe cTakaHa CU/bHO pa3orpeBaeTtcs. M3aMmeHeHne Temnepartypbl 1 pH 3adukcupyinte
C NOMOLLbI AaTtunkoB. Ob6paTuUTeE BHAMAHUE HA OTCYTCTBME BHELUHWUX NPU3HAKOB peakuuun!

PesynbTaTbl u3amepeHunin/HabngeHni

MapameTpbl PacTBop cy/bguTa PacTBop nepokcuaa PacTBop nocne
HaTpus BOJOPOAA CMeLUMBaHmus
Temnepatypa
pH
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BbiBOAbI:

YkaszaTb NpPU3HaKn NpOTEKaHUsA XUMUYECKON peakuuu.

KOHTpO/ibHbIe BONPOCHI:

1 3apaHua gnga noaroTosku K TMA, BIIP

1) 3anuwunTte MONEKYNSAPHOE YypaBHEHWE peakunn B3auMoAelcTBUS Ccynbdmnta HaTpusa C
nepokcuaom Bogopofa Kakoe BewecTBO B peakuuun BbINOMHAET POJfib OKUCNUTENSA, a Kakoe
ABNSAETCHA BOCCTaHOBUTENEM? PaccrtaBbTe KOI(MUUUEHTbl B YpaBHEHUU peakuuu, UCNosb3ys
MeTo[, 3/1IeKTPOHHOro 6anaHca

2) Mpu3HakoM NpOTEeKaHWUs peakuun Mexay cynbUTOM HaTpus U Nepokcuaom Bogopoaa
ABNAETCA:

a) U3MeHeHue LBeTa pacTeBopa

6) BblaeneHve TennoThbl

B) BblNajeHue ocajgka

) BblgesieHue rasa

2. Kak pokasaTb, YTO NMPOAYKTOM peakuunn fBnaseTcsa cynbaT HaTpusa?

Na6opaToOpHbIN onbl T Ne 7.
«N3meHeHne pH B xo4e OKUCANT ENbHO-BOCCTAHOBUT €/IbHbIX peakyuin»

TeopeTunyeckasa yacThb

OKMCIMTENBbHO-BOCCTAHOBUTE/bHbIE peakuuy, npoTekatowme B BOAHLIX pacTBOpax, 4acTto
COMPOBOXAAKTCA M3MEHEHMEM BOAOPOAHOrO nokasaTtens, Tak kak cpeay NpoAyKTOB MOXeT
ObITb KaK KMC/0Ta, Tak 1 Lenoyb:

2KMnO4 + 3Na:S0O3 + H20 = 2MnO2 + 3Na:SOs + 2KOH
2KMnO4 + 3MnSO4+ 2H20 = 5MnO2 + K:SO4 + 2H2S0¢4

MpakTwnyeckasa yacThb

Llens paboThbl: nokasatb, YTO NPU OKUC/NTE/IbHO-BOCCTAHOBUTE/IbHBLIX peakuusax BO3MOX-
HO o6pa3oBaHue KUCNOTbl NN LLEesoUn

MepeyeHb gaTUMKOB Ludposoi nabopaTopuun: gatyuuk pH.

JononHuTensHoe o6opyfoBaHune: 4 XMMWYECKUX CTakaHa Ha 50 mn; wTaTvB ¢ Nankon u
MydTOIi, NpoMbIBasnka ¢ AMCTUIIMPOBAHHON BOAOW; KpuctananslaTop.

MaTepuansl 1 peakTusbl: 40 mn 0,1 M pacTBopa nepmaHraHata kanmsa, 30 mn 0,1M pac-
TBOpa cynbguta Hatpus; 30 mn 0,1M pacTteopa cynbthata mapraHua (I1).

TexHvka 6e30nacHOCT U:

Cob6nogaTb Mepbl 6€30nacHOCTM Npu paboTe ¢ 3NeKTpUYeckuMmn npndéopamu

VIHCT pyKUUA K BbINMOSHEHWIO:

1 [na npoBefeHWs MepBOW peakunn HaneinTe B OAWMH CTakaH pacTBOp cy/bdmnta HaTpus,
BO BTOPOW — pacTBOp nepmMaHraHaTta kanus

2. Morpysute gatyumk pH B pactBop cynbtuTta Hatpusa. Korga nokasaHus ctabuinsupyroT-
cq, 3anuwunTe 3HayeHue pH.

3 TwarenbHo NpoMoiiTe AaTtymk, OCOHGEHHO €ero YyBCTBUTESbHbIA 31EMEHT, AUCTUIINPO-
BaHHOI BOAON M MOrpy3nTe B pacTBOP BTOPOro peareHta — nepMaHraHarta Kasvs.

4, 3anuwute 3HavyeHne pH nocne ctabmnmsauumn nokasaHwuii npuoopa.

5. He BblHMMasA gaTtyuka M3 pactBopa, AobaBbTe B CTakaH pacTBop cynbguta Hatpus. Ha-
6nogante nameHeHme 3HayeHuii pH. Mocne Toro kak BennumMHa pH nepecTaHeT U3MEHSITbCS,
3anvwunTte eé 3HayeHue.

6 . TwarenbHO NPOMONTE AaTyuK.

7. AHanorn4yHo nNoOBTOPUTE M3MEPEHUS C pacTBopamu cynbaTta mapraHua () u nepmaHra-
Harta Kanuna
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Pe3ynbTaTbl M3mMepeHunii/HabnoaeHni

pH nocne
Ha6noge-
NeonbiTa PactBop 1-ro peareHTa PactBop 2-ro peareHta cmeluvBa- s
HYA
dopmyna pH dopmyna pH
! KMnOy Naz SOs
2 KMnOq MnSOu

BbiBOAbI:

YKkas3aTb BCe NPM3HAKW MPOTEKAHUA XUMUYECKUX PeaKLnii.
KOHTpO/IbHbIE BOMNPOCHI:

1 3apaHua gna noarorosku K NTMA, BIP

1) Kakue npusHaku npoTekaHuss XMMUYECKUX peakuunin Bel Habnganm?

1 2 3 4
Puc. 18. MNpu3HaKkn XMMUYECKUX peaKLuii

2) YKkaxuTe HOMepa Npo6MPOoK, B KOTOPbIX NPOTEKANN peakuum Mexay:

a) cynbUTOM HATPUA U NepmMaHraHaToM Kanus;

6) cynbatoMm mapraHua(il) 1 nepMmaHraHaTom Kasivs.

2 3anuwuTe ypaBHEHUSI peakuuid, ecnu:

a) KMnO: BoccTtaHaBnmBaetcs go MnO2,;

6) Na:SOs okmncnsetcsa o Na: SOs.

3. Kakoe BelleCcTBO B peakuusax BbINOJIHAET POJib OKUC/IUTESIA, a Kakue SABJIAKTCA BOCCTa-
HOBUTENAMN?

4. PacctaBbTe KO3(h(hMUNEHTBI B ypaBHEHUSAX peakLuuii, UCNosb3ys MEeTon, 3/IEKTPOHHOro 6a-
naHca

JononHnTensHasa nHpopmaums

XomueHko I T1. ,CeBactbsaAHOBa K. V. OKMCINTENBbHO-BOCCTAHOBUTENbHbLIE peakuun. — M.:
lMpoceeueHne, 1989. — 141 c.

labopaToOpHbIA onbl T Ne 8.

«CpaBHUTe/IbHas XxapakTepucTuka
BOCCTaHOBUTE/NbHON CNOCOGHOCT M MeTanioB»
TeopeTunyeckasa yacTb

Xnumnyeckune CBONCTBA MeTasl/IoB 00YC/I0B/IEHDbI NTaBHbIM 06pa3oM UX CMOCO6HOCTbIO OoTAa-
BaTb 3/1EKTPOHbI, MPU 3TOM aTOMbl METa/1/10B NpeBpaLLatoTCs B KATUOHBI:

Me - ne' Ment

T. €. METaUl/lbl B XUMNYECKNX peaKkunax npoABAT BOCCTaHOBUTE/IbHbIE CBOWCTBA. O,qHaKO
BOCCTaAHOBUTENbHbIE CBOICTBA METa/1/10B pasnnyaroTcA
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Ecnun B3ATb ABe NNACTUHKW, HANpuUMep, U3 LUuHKa U Meam U onycTuTb UX B pacTBOpP 3/1EKTPO-
nnTa, To NOSYYNTCHA MPOCTENLNIA ra/lbBaHUYECKUA 31eMeHT. Mexay MeTa/l/IMYeckKuMmn 31eKTpo-
JaMy BO3HUKHET pa3HOCTb NMOTEHLUMAsIOB, KOTOPYH MOXHO W3MEpPUTb C MOMOLLbI BOMLTMETPA.
Uem 6o0sblle pasHuLa B aKTUBHOCTW MeTaslNloB, TEM Bbllle 3HAYeHMe pa3HOCTU NOTEeHUWasos.
LInHK akTuBHEE MeAaM, MO3TOMY OH Jilerye OKUCNSAETCs, OTAaBas 3/1eKTPOHbl M NpeBpallasch B
KaTnoHbl Zn2t Zn —2e ' Zn2+ KOTOpble NepexonAaT B pacTBOp. S/IEKTPOL, Ha KOTOPOM Mpouc-
XOAUT OKMC/IeHWe, Ha3blBaeTCcsd aHO[OM, B rajlbBaHMYECKOM 3N1eMeHTe OH 3apsikeH oTpuua-
TesibHO. Ha MegHoOM Katoge npoucxXo4MuT npoLecc BOCCTaHOB/IEHUA, HaNpUMep:

2H20 + 2e ' H. + 20H—

B paHHOM anemeHTe MefHas NNacTUHKa 3apshkeHa NosIoXUTESNbHO.

CpaBHeHMEe 3NeKTPOAHbIX MOTEHUMANO0B rajibBaHUYECKUX nap, COCTOAWMX U3 pas/INYHbIX
MeTas/10B, NO3BOJIIET COCTaBUTb MOCNe[0BaTeNlbHOCTb C YY4ETOM YMEHbLUEHUS UX aKTUBHOCTU
Takyto nocsiefoBaTe/IbHOCTb Ha3bIBAOT 3/IEKTPOXUMUYECKAM PSALOM HaNpsXXeHUii MeTas1oB.

MpakTwnyeckaa yacThb

Llens paboThl: CpaBHUTb aKTUBHOCTb BblAaHHbLIX METa/1/IOB Ha OCHOBaHWUM U3MEpPEHUs Mo-
TEeHUMaNoB rasibBaHN4yeckux nap.

MepeyeHb AaTUYMKOB LUGPOBOM nabopaTopumn: gaTtuuk HanpsxxeHnsa (0o 2,5 B)

JononHuTensHoe o6opyfoBaHue: XMMMYeCcKknii ctakaH Ha 100 mn.

MaTepuanbl U peakTuBbI: LWUHKOBAs, CBMHLOBAA, MefHas, xenesHas (CTanbHas), aniomMu-
HMeBas NNacTUHKM (BMECTO MNACTUHOK MOXHO WCNo/b30Batbh (OOJibry WA NPOBOJIOKY); 1M
pacTsBop x/iopuAa HaTpus

TexHuka 6e30nacHOCTU:

CoefMHEHNA CBMHLA W APYrUX TSKENMbIX METaNloB — BbICOKOTOKCUYHbIE BellecTBa, npu
paboTe ¢ gaHHbIMM MeTasllaMu He0BX04MMO co6M0A4aTh OCTOPOXHOCTb, Nocne paboTsl crepny-
eT TWaTeNbHO BbIMbITb PYKU C Mbl/IOM

WNHCTPYKUUSA K BbINOSIHEHNIO:

1 MoaknwumTe KNeMMbl faTynka HanpsHKeHUs K MeQHOW M LMHKOBOM MaacTUHKam

2 OnyctuTe NNacTUHKM B CTakaH C pacTBOPOM X/lopufAa Hatpusa Tak, YToObl NIAaCTUHKU He
Kacanucb apyr gpyra. HauHnte peructpauuio faHHbiX. Korga nokasaHus gatymka ctabunusu-
pyloTcs, 3anuwmMTe 3HayeHne pasHOCTU NOTeHLManoB B TeTpasb.

3. lNomeHANnTe NOAAPHOCTL MNOAKMYEHUA KIEMM AaTyuka K naacTuHkam. Kak u3MeHunuchb
nokasaHua perucrtparopa gaHHbix? lNMoyemy?

4. AKKYpaTHO W3BNeKUTe NAacTUHbl M3 pacTBopa, OTCOeAUHUTE MX OT faTyuka, a 3artem
aHasorMyHo nccnepynTe cnepyloLwyo napy MeTasnsios.

5. PesynbTaTbl 3aHecuTe B TabnmLy.

PesynbTatbl U3MepeHuii

B kakom HanpasnieHun

PasHocTb BbiBOA 06 OTHOCUTE -
Ne Viccnepnye- nepemMeLLaroTcA 3/1ekK- o
MoTeHLMasnos, s HOW aKTMBHOCTW UCCrie-
onbITa Mble METas/Tbl TPOHbI BO BHELLHEN
MB AyeMbIX MeTas1/10B

uenu?

138 B cogepxaHune



XUMUS TOUKA\I POCTA

BbiBOAbI:

YKas3aTb caMblii aKTUBHbI MeTa1 U METa/IN C HAMMEHbLUEN aKTUBHOCTLIO .

KOHTpO/ibHLIE BOMNPOCHI:

1 Mexpay Kakumu meTasiaMm HabngaeTcsd MakCumasibHas pa3HOCTb MOTEHLMaNoB?

2. Kakoi n3 nccrnegyemMbiX META/I/IOB CaMblii aKTMBHbIN, a Kakoii — HauMeHee akTUBHbIA?

3. Ha ocHOBaHWMM faHHbIX TabauLbl pacnofioxuTe uccnegyembie MeTansbl B psg no yobisa-
HUI0O aKTUBHOCTW, CPaBHUTE MOJIyUYEHHbIE Pe3y/bTaTbl C 3/IEKTPOXMMUYECKM PSAOM Hanpsxe-
HWli MeTaslsoB.

4. 3apaHue Ans pa3BuTuUa PYHKUMOHANBHOR rpaMoTHOCTU.

Ha mefHbix M GPOH30BbLIX U3AENMUAX 4acTO MNOSIBASETCA 3€/1€HOBATO-KOPUYHEBLIA HAMET,
NMEHYeMbI «naTuHax». MaTtuHa (MTan. patma) npeactaBnisieT co60i NOSBASALINIACA CO BpeMe-
HeM C/10i OKCUAHO-KapOGOHATHOW NSIEHKM HA NOBEPXHOCTM Meau 1 eé cnnasoB. Cdhopmynnpyii-
Te rMnoTesy, 06 BbACHALYI C XMMUYECKOA TOUYKN 3pEHNS MPUYMHY MOSBAEHNUS NaTWHBI.

LeMOoHCT paynoHHbIi onbl T Ne 2.
«M3yyeHne BAMAHUA pa3iMUyHbiX PaKTOPOB Ha CKO-
pocTb peakunm»

TeopeTunyeckasa yacTb

CyLllecTBYIOT pasHble Moaudukauuy npubopa Ans usyde-
HUS XMUMUYECKUX peakumini. B ooHOI KOHCTPYKLMKM PONb peak-
Topa BbINOMHAET 06bl4HAA Npo6MpKa, B APYroi, 6osee coBpe-
MEHHOI, — cocypg JlaHgonbTa.
OfHako TexHWKa AeMOHCTpauuuM 3aKcnepumeHTa ocTaétcs
0AVHaKOBON MeHsieTca NMb NOPSA0K CMELNBaHnsa pearupy-
ownx Bewects CHavana B NpoOuUpKy-peakTop 3anvBaeTcs
pacTBOp KUC/OTbl, @ B HEro nomeuwiaerca TBEpAOE BeLLECTBO
(LWHK, Mpamop)
MpakTwnyeckaa yacThb
Puc. 19. Mpubop
4N onpefeneHns cKopocTu
XUMUYECKUX peakLinii

Llens paboThbl: 3yunTb BAMAHWE Pa3fIMyHbIX (DaKTOPOB Ha
CKOPOCTb XUMWUYECKO peakuuun

MepeyeHb AaTUMKOB ULUGIPOBOMK fabopaTopumn: Aatyumk
TemnepaTypbl NA1aTUHOBLIN

JononHuTensHoe o6opyaoBaHne: NpUG0pP 419 N3YYEHUS CKOPOCTUM XMMUUYECKUX peakuuii;
anekTpuyeckas NAMTKa; cTakaH Xumuyeckuii Ha 250 mMni; wnartenb; KpucTanamsarTop Ansg npo-
MbiBaHMs cocyoB JlaHgonbTa; npooupku MX-21 (3 wr.).

MaTepuasnbl 1 peakTUBbI: consHasa kucnota (4%-Hblin); consHasa kucnota (10%-HbIi); Ky-
COUYKM Mpamopa; NOpOoLLIOK Mpamopa; yKkcycHas kucnota (s %-Hblil); LMHK, Nepokcua Bogopoa
(3%-HbIR); anokecug mapradua (IV).

TexHvka 6e30nacHOCT U:

Cobniogate npasuna paboTbl C KAC/IOTaMU U HarpeBaTeflbHbIMU 3/1EKTPUYECKUMM NpU60o-
pamu

NHCTpYKUMA K BbINONHEHNIO:

OnbIT 1

BnuaHue npupoabl pearnpyroLmnx BeELWECTB HA CKOPOCTb XMMUYECKOW peakumm

B ogHO kKoneHo cocypa JlaHgonbTa Hanelite 3 mn 1 M pacTBOp YKCYCHOI KWACNOTbI
(~6 %-HbI pacTBOpP), B APYroe KoneHo nomecTtute 2—3 rpaHy/ibl UMHKa. Bo BTOpOit cocyq /laH-
fonbTa Hanete 3 MmN 1 M consiHo KncnoTbl (~4%-HbIi), B 4pyroe KONeHo — 2—3 rpaHy/ibl
umHka. MNpucoegnHnte cocyapl JlaHAoMbTA K MAHOMETPUYECKUM TpyOKam.
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O6paTnTe BHMMaHue! OgHOBPEMEHHO NepenenTe KMCAOTbl B cocyaax SlaHaonbTa K rpaHy-
nam umHka CpaBHUTE YPOBHMW XUAKOCTU B MAaHOMETPUYECKNX TPYOKax
Yyauwmecs genarT BbIBOA O pa3HOl CKOPOCTU XMMUUYECKUX peakunii

OnbIT 2
BAunsiHne KoHUEeHTpauun pearnpyrowmnx BELLECTB Ha CKOPOCTb XMMMUYECKOI peakunn

B ogHO koneHo cocyga flaHgonbta Hanente 3 M 4%-HOW COMSIHOW KMCNOTbI, B APyroe Ko-
neHo nomMectute 2—3 rpaHynbl LMHKa. Bo BTOpoW cocypn JlaHponeTa Haneinte 3 mn 10%-Hoi
CONSAHOM KUCNOTbI, B Apyroe KofeHo — 2—3 rpaHynbl uuHka. MpucoeanHute cocydbl JlaH-
JonbTa K MaHOMETpPUYECKUM TpyoKaMm.

O6paTunTe BHMMaHue! OgHOBpPEMEHHO NepesnieinTe KUCNOTbl B cocyaax fJlaHaonbTa K rpaHy-
nam umHka CpaBHUTE YPOBHU XUAKOCTU B MAaHOMETPUYECKUX TpyobKax

Yyauwmecs genarT BbIBOA O pa3HOl CKOPOCTU XMMUUYECKUX peakunii

OnbIT 3
BnusiHne TemnepaTypbl pearvpylouMx BELLECTB HA CKOPOCTb XMMUYECKON peakuunn

B ogHO koneHo cocyfa flaHponsta HanenTe 3 mn 10 % COMsIHOW KMCAOThI, B 4PYroe KOJIeHO
nomectute 2—3 rpaHynbl UMHKa. Bo BTOpoit cocyp JlaHgonbTa Hanelite 3 mn 10%-Hoii cons-
HOWM KWCNOTbI, HarpeToii Ha BoAsiHOW GaHe Ao 50 °C, B gpyroe KosieHo — 2—3 rpaHynbl LUWH-
ka. MNMpucoeanHnTte cocyabl JlaHooNbTa K MAHOMETPUYECKM TpyOKaM.

O6paTuTe BHUMaHue! OQHOBPEMEHHO NepesieinTe KUCMOThl B cocygax JlaHaonbTa K rpaHy-
nam unHka CpaBHWUTE YPOBHU XUAKOCTU B MAHOMETPUYECKUX TPyOKax

Yualuecsa genatwT BbIBOA O Pa3HOW CKOPOCTU XMMUYECKUX peakunii

OnbIT Ne 4
BAnsiHMe noBepXHOCTN COMPUKOCHOBEHUS pearvpyroLlinx BewecTs
Ha CKOPOCTb XMMUYECKOI peakuunu

B ogHO koneHo cocyga flaHgonbta Hanente 3 M 4%-HOW COMSIHOW KMCNOTbI, B ApPyroe Ko-
neHo nomecTtute 1r mpamopa, B3ATOro B BuAe Kycouka. Bo BTopoi cocys JlaHoonbTa Hanelite
3 MN 4%-HOW CONSAHOWN KUCMOThI, B Apyroe KosieHo — 11 nopowka mpamopa. NpucoeauHute
cocybl JlaHAoNbTa K MaHOMETPUUYECKUM TpyoKam.

O6paTunTe BHUMaHue! OgHOBPEMEHHO NepeneinTe KACMIOTbl B cocydax SlaHgonbTa K mpa-
MOpY UMHKa. CpaBHUTE YPOBHU XUAKOCTN B MAaHOMETPUYECKNX TpybKax.

Yualuecsa genawT BbIBOA O Pa3HO CKOPOCTU XMMUYECKUX peakunii

OnbIT 5
BnusiHne katanmusatopa Ha CKOPOCTb XMMMWUYECKON peakuum

B ctakaH ¢ Bogoii, Harpetoi go 50 °C, nomecTute 2 4EMOHCTPALMOHHbIE MPOOGUPKN C 2 M
3% -HOro pacTBopa nepokcuga Bogopoga. BoigepxumeaoT Npobupkyn B BOAE OKOMO 2 MUH. U3-
B/IeKUTEe NPOOUPKM 13 BOAAHON 6aHM M NPOLEMOHCTPUPYITE yyalumMmcsa pesynbTaT — Ha CTeH-
Kax Npo6upkn NossBUINCHL My3bIpbKK rasa kucnopoga. B ogHy M3 Npo6UPOK BHECUTE Ha KOH4YK-
Ke wnatensa auokcmpa mapradua (V). HabnwopaloT aHepryyHoe BblaeneHue Kucnopoaa.

KOHTpO/ibHbIe BONPOCHI:

1 OT Kakux haKkTopoB 3aBMCUT CKOPOCTb XMMMWUYECKOI peakunun?

2. MNoyemy pasnoxeHue nepokcuga BoJopoLa B NpUCYTCTBUM auokcupa mapradua (1V)
CHavyana uget o4yeHb BLICTPO, a 3aTem 3amenifeTca?

3 3ajaHusa ong pasBMTuA PYHKLMOHA/IbHON FpamMoTHOCT U

B Tpyn ofnHakoBble MPOGMPKM YYEHMKM HanuauM no 5 mn pactBopa COMSIHOW KUCMOTbl 0Au-
HakKoOBOW KOHUeHTpauun. B nepByld NpooUPKY NOMOXKUAN CTPYXKM Kefesa, BO BTO-
Ppyl0 — CTPYXKWU LUHKA, B TPETbID — CTPYXKN HEW3BECTHOIO CBET/ION0 APKO O6/1eCcTsAWero me-
Tanna Hamnbonee MHTEHCMBHO BblAeneHne rasa Habnwgann B TpeTbelh Npobupke C HEN3BECT-

140 B comepxaHue



XUMUS TOUKA t anCTA
*

HbiIM MeTasyioM Bo BTOpoli npobupke C LMHKOM WHTEHCUBHOCTb BblgefieHMs rasa 6bina
MeHbLUe, YeM B TpeTbeil B nepBoili Npo6GMpKe C Xene3oM MHTEHCMBHOCTb BblgesieHns rasa Obl-
na HaMMeHbLUei

a) [deiicTBne Kakoro dpaktopa, BAUSAIOLLETO Ha CKOPOCTb peakuuun, Habnwganu yvyawmecs?

6) Kakoii MeTann MOr HaxoAuTbCA B TpeTbel Npobupke? 3anuwinte Ha3BaHWe MeTanna.

4 Ha rpadvke npeacraBneHa 3aBUCMMOCTb KOHLUEHTpauMmM UCXOLHbIX BELWeCTB U NpoaykK-
TOB peakuun OT BPEMEHU MPOTEKAHMA peakumu:

c

t

Puc. 20. Mpadhmk 3aBMCMMOCTI KOHLEHTPALMM UCXOAHbIX BELLECTB
1 NPOAYKTOB peakuy OT BPEMEHN NPOTEKAHWS pPeakLmm

Onpepenute, Kakaa KpvBasi onucbiBaeT U3MEHEHME KOHLEeHTpauun MUCXOAHbIX BeLecTs, a
Kakas — NpOAYKTOB peakuuu.

JononHuTensHasa nHpopmaums

NeeHcoH WN. A. Xumuueckne peakumun: Tennosoil adchekT, paBHoBecue, CKOPOCTb. — M.:
000 «M3partenbcTBO AcTpesnb, 2002. — 192 c.

LeMoHCT paynoHHbIi onbl T Ne 3.
«HemeTannbl. FanoreHsl. N3yyeHne puanyecknx 1 XuMmyeCcKnx CBOMCTB xopa»

TeopeTunyeckasa yacTb

[nsa nonyyeHus xsopa n3 CONAHON KMCNOTbl B 1abopaTopum UCMO/b3YT pas-
NNYHbIE OKMCANTENU — MepmMaHraHaT kanus, AMOoKCUA mapraHua, guxpomart ka-
nna. Peakuusi mexay CONSAHOW KWCNOTON W nepmaHraHaToM Kanusa wuaért npwu
06bIYHOWN TemnepaType, Npu NErKOM HarpeBaHUW C COMSAHOM KUCAOTON B3aMMmo-
fJelicTByeT Amokcug MapraHua. bonee cunbHOro HarpeBaHusi TpebyeT peakuums
AnxpomaTa Kanusa ¢ COoNsAHoW kucnoTtoli. NocnegHas peakums ynobHa Tewm, 4uTo
6e3 HarpeBaHuA OHa He UAET WM BblgeneHne xsopa npekpawaeTrcs CKoOpoCTb
NpoTEeKaHMA peakuuili ¢ NPUMEHEHNEeM MepPBbIX ABYX OKUCWTENei perynupyeTcs
nogadveri consiHoi kucnotbl. MonyyeHne xsopa NpoBOAAT B annaparte Ansd npo-
BefleHMs Xxummnyecknx peakumin (AMNXP).

MpumeHeHne npubopa AMXP no3BonsgeT NO3HAKOMUTb yyaluxca ¢ usn-
YyeCKUMU U XUMUYECKUMWU CBOMCTBaAMM Xjiopa — LBETOM, arperaTHbIM COCTOS-
HMeM, cnocob6HOCTbID o06ecuBeyYnBaTb OpraHMyeckue KpacuTenu, BbITECHATb
MeHee akTUBHbIE rasioreHbl U3 UX COJMEel, OKUC/IATb HEKOTOPbIE HeopraHnyeckue
coefiHeHns A0 60nee BbICOKUX CTEMeHel OKUCEeHUS YpaBHEHUs npoTekato-
LWMX peakuunii:

Puc. 21. Annapat Anst NpoBeAeHUsT XMMNYECKMX PeakLii
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K:Cr20O7 + 14HCI = 2KCI + 2CrCl + 3CIZT + 7H20
2KBr + Clz = 2KCI + Bn.
2KI + Cl2 = 2KCI + I
2FeClz + Clz = 2FeCls

MpakTwnyeckasa yacThb

Llenb paboThbl: M3yyeHne PM3NYECKNX N XMMMUYECKNX CBOWCTB XJlopa.

JononHnTenbHoe ob6opygoBaHue: AMXP; cnuptoBka WM anekTpuyeckas nauTka; LUTaTuB;
BOPOHKa

MaTepuanbl 1 peakTUBbI: CONAHaA kKucnoTta (KOoHL ), Auxpomart Kasus, pactsop bpomuaa
kanusa (2 %), pacteop noanga kanusa (2 %), pacTBOp nakmyca Wan gpyroro kpacutensa (dpykcu-
Ha), pacTteop xnopuga xenesa (Il), kpaxmanbHbIl KNelcTep; akTUBUPOBAHHLIN Yronb; 5%-Hbll
pacTBop cynbuTta HaTpus

TexHuka 6e30nacHOCTU:

Cob6ntogalite mepbl 6€30NacHOCTU Npy paboTe C KOHLEHTPUPOBAHHbLIMMK KUCAOTaAMU U S40-
BUTbLIMW razamu

O6bpaTnTe BHMMaHME! leMOHTaX Npubopa OCYLLECTBAAT nog TAron. Ans 3Toro yepes
AenuTesibHYl0 BOPOHKY B KON6Y HannsakT okono 100 mn 5%-Horo pactesopa cynbuTta HaTpus.
Uepe3 yac cHMMAIOT NOrNOTUTESNbHbLIE CKISHKU, UX COAEepXMMOe cnmBaloT B 6aHKky ans oTpabo-
TaHHbIX PacTBOPOB. B aTy xe 6aHKy CNMBaloT coAepXumMoe Konbbl. MNpombIBalOT cocyabl BOAOM
N BbICYLLUMBAIOT.

WHCTPYKUUSA K BbINOSIHEHNIO:

1 B Konby-peakTtop MoMecTuTe ¢ —7 I guxpomaTa Kaausl, B BOPOHKY MpWeiTe KOHLEH-
TPUPOBAHHYIO COJIAHYIO KAC/IOTY OOBEMOM 10 M/

2 TlepBblii NOrNOTUTENbHbIA COCY[ 3ano/IHATE PACTBOPOM KpacuTesns, HanpuMmep 1akMyCcoMm

3. Bo BTOpOI1 cocya Haneinte 5%-Hbllii pacTBOp 6pomuaa Kanus, B TpeTUin — 2%-HbliA pac-
TBOp voAMaa Kanua u fo6aBbTe Kanjiw o4vYeHb pa3baB/iEeHHOro KpaxMasibHOro kieilcrepa.
B 4eTBEpPTLIi NOrNOTUTENbHBIA cocya pacTBop xsopuga xenesa (I), NoNyyYeHHbIR pacTBOpPEHU-
€M nopoLluka xenesa B 10% conisiHol Kucnote [ATbIA U WeCTOoW cocyAbl 3ano/IHUTEe COOTBET-
CTBEHHO 5%-HbIM PacTBOPOM LLEN0YN U aKTUBUPOBAHHLIM YINEM

4 B KoNnGy Npunente CONAHY KUCNOTY N HarpeinTe CMecb Ha 3/IEKTPUYECKON NANTKE

5 O6paTuTe BHMMaHVe Ha UBeT Bbigenstoleroca xaopa [llocteneHHO konba 3anosnHaeT-
CA XJIOPOM U1 B MOIIOTUTENbHBIX CKASIHKaX MpoucxXoAuT obecuBeynBaHne pacteopa Kpacutens,
nosiB/IeHNE XENTOW oKpacku B pacTBope bpomMuaa Kanus — NPOUCXOAUT BblgesieHne bpoma.
PacTBop noamnga kanvus npuobpeTtaeT CMHIOI OKPAaCKy, a YyTb 3e/leHOBaThblil pacTBop x/sopuaa
xenesa (Il) ctaHOBUTBLCA XENTLIM, BCNeAcCTBME ob6pa3oBaHusa xnopuga xenesa ().

6. ObpaTunTe BHMMaHWe! MNMocne HabnwaeHns LenecoobpasHo CpaBHUTbL UCXOAHblE pac-
TBOpPbl pearnpyroLwmnx BelWecTB M pesynbTarbl peakyun Ha ocHoBe HabNAEHUIA YyYEHUKN CO-
CTaB/AT YpaBHEHUSA peakuuii.

Pe3ynbTatbl HA6OAEHNI

PearuvpytoLLe Bellectsa

PactBop KBr Kl FeCh
nakmyca

LisBeT ncxogHoro pacrteopa

LisBeT pacTtBopa nocne B3a-
NMOAENCTBMA C XJ/I0POM

YpaBHeHUs peakuuii
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BbiBOAbI:

YKa3atb (husnyeckre n xmmMmmyeckune cBOICTBa X/10pa, ero akTMBHOCTb.

KOHTpOJibHLIE BOMNPOCHI:

1 MOXHO N NCNoAb30BaTh A1 MOTMOWEHNS X/10pa aKTUBMPOBAHHbIN Yronb?

2. Kakue onbITbl NOKa3bIBAOT pas/IMYHY0 akTUBHOCTb rasloreHoB?

3. 3agaHue Ha pa3BuTure PYHKUMOHANbHOW FPamMoTHOCT!

C paBHMX BpeMEH ansi oTbeniMBaHNS TKaHel MCNosib30Basiv NPOAYKT B3aUMOAENCTBUS XJ10-
pa co Wenoyblo — runoxaopuT Hatpus. Ha 4ém ocHOBaHO NpUMeEHeHWe 3TOro BellecTBa A/1s
oT6enMBaHMA? B Kkakol NOrnoTUTesIbHON CKASHKE MOXeT 06pa3oBaThbCs faHHOe BellecTBO?

4. 3apaHue anga noaroTosku K N'MA, BIP

3anuwnTe ypaBHEHME peakuuu B3auMOAEWCTBUS AuXpomMaTa Kanusi C COMSIHOI KUC/IOTOW.
YKaxuTe okucnuTesib U BOCCTaHOBUTE/b. PaccTaBbTe KO3((IULMEHTbI B YPaBHEHUN peakuuu C
NOMOLLbIO MeToAa 3/IEKTPOHHOro 6anaHca.

JononHnTensHasa nHpopmaums

pocce 3., BaiicmaHTens X. Xumusa na nwbo3HaTesibHbiX. OCHOBbI XUMUW U 3aHUMATESb-
Hble onbITbl. [AP. 1974.- MMep. ¢ Hem. — J1.: Xumuda, 1979. — 392 c.

Hasaposa T.C., pabeukuii A.A., laBpoBa B. H. Xumnuyeckunii akCnepMmMeHT B LUKOE. —
M.: MNpocBeweHne, 1987. — 240 c.

JeMoHCcTpayunoHHbIA onbl T 1No4.
«HemeTannbl. N3yyeHne CBOMNCTB CEPHUCTOrO ra3a  CEPHUCT O KUCNOT bI»

TeopeTunyeckasa yacTb

CepHuUcTbIli ra3 B nabopaTopuMy MOXHO MNOyYUTb NPU B3aMMOAENCTBUU CUMbHBIX KACMOT C
CYyNb(UTOM HaTpus WM Kanus. YA06HO npoBogMThb OnbiT B npubope AMXP. Ha nposegeHue
onblTa 3aTpayrMBaeTCsd HEMHOIO BPEMEHU, YTO NO3BONSET 6O/bLIYI0 YAaCTb YpPOKa NOCBATUTL 06-
CY)XXOEHUNIO pe3ynbTaToB 3KCMEPUMEHTA, 3annucyu HabAAeHWIA N ypaBHEHWIA peakumii.

MpakTwnyeckasa yacThb

Llens paboTbl: M3yuynTb CBONCTBA CEPHUCTOrO rasa 1 CEPHUCTON KUC/OThI.

JononHnTenbHoe o6opygoBaHue: AMXP; cnupToBKa WM anekTpuyeckasa nantka.

MaTepuanbl 1 peakTUBbI: CyNbqUT HATPUA; cepHasd kucnoTa (KOHL,.); pacTBop Jlakmyca,
1%-HbIn pacTBOp rMapoKcuaa HaTpus; pacTBop oeHondTanenHa; 5%-Hblii pacTBop kKapboHaTa
HaTpus, pasbaBfieHHbI pacTBop moda (KENToro uBeTa); 10 %-Hblii pacTBOpP rMapokcmaa Ha-
TpUS; aKTUBMPOBAHHbIA yronb

TexHvka 6e30nacHOCT U:

1 Co6nwogate Mepbl 6e3o0nacHOCTU nNpu paboTe € KOHLEeHTPUPOBAHHLIMMK KUCAOTaMU U
AL0BUTbIMK raszamu

2 JeMOoHTax npuéopa ocywecTBAAT Nog TAro [na aToro yepes AefimTesibHyH0 BOPOH-
Ky B KoN6y HanmealT okosio 100 mn 10%-Horo pactBopa rngpokcmga HaTpusi. Uepes yac CHU-
MalT NOrNOTUTENbHbIE CKMNSAHKW, UX COAEPXMMOE C/NBaKT B 6aHKy A1 O0TpaboTaHHbIX pac-
TBOPOB. B 3Ty e 6aHKy c/iMBalT cogepXumoe Konbbl. MpombIBalOT cocybl BOAOM U BbICYLUM-
BaloT

WNHCTpYKUMA K BbINONHEHNIO:

1 B konby-peaktop nomectute 10 r TBEpAOro cynbuTta HaTpUs. Hanelte B AenuTenbHY0
BOPOHKY KOHLLEHTPUPOBAHHOI CEepHOM KMCNOoTbl (MPUMEPHO 10 M) U BCTaBbTE BOPOHKY B 60-
KOBOE ropsio Kosnbbl

2. TepBbliA NOrNOTUTE/bHBIA COCYA 3anoIHUTE pPacTBOpPOM (DMOIETOBOrO SlakMyca.

3. BTOpoi nornotutesneHbIn cocys 3anonHute 1%-HbiIM pacTBOPOM rMApOKCMAA Hatpus C
pobaBneHnem kanau pacteopa (peHondranemHa
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4 B TpeTuii cocyq Haneinte 5%-Hblii pacTBOp KapboHaTa HaTpus, B YUETBEPTbIA — Ccnabblit
pacTBop vofa nnam 6poMHYI0 BoAay

5 B gBa nocnegHux MNornoTuTesnbHbIX cocyga nomectute 10%-Hbli pacTBop rugpokcmga
HaTpus 1 akTUBUPOBAHHLIWA Yrofib ANS MOr0WeHNs M3bbliTka CEPHUCTOrO rasa

s [puneinte n3 AenUTeNbHOW BOPOHKM B KOMIOY CEPHYK KMCAOTY U OCTOPOXHO HarpenTte
Konby. Heob6xoaumo, 4TOObl TOK CEPHUCTOrO rasa He Obls1 C/INWKOM CUSbHBIM.

7 O6paTunTe BHUMaHMEe Ha OTCYTCTBME LBeTa rasa Ydalwumecs HabnwgawT 3a N3MeHeHUs-
MU, MPOUCXOAAWMUMN B NOIMIOTUTENbHBIX CKISAHKax PacTBop nakMyca CTaHOBUTLCHA KpPacHbIM —
obpasyeTcs cepHUcTas kucnoTta:

H2O + SO = H:SO:s

8 . MannHoBas okpacka heHondTanenHa B pacTBope Lesoyn NocTeneHHo ncyesaet, 00-
pasyeTcs Kucnas cosnb:

NaOH + SO: = NaHSO:;

9. Ha cTeHKax TpeTbero norioTUTENIbHOTO cocyAa 06pasytoTcs My3bipbku rasa. CepHucras
KUCNOTa BbITECHSIET 60/iee C/1abyt YrosibHYy KUCMOTY:

NazCOs + SO: = NazSO; + COZT

10. Okpacka mnogHoli BoAbl obecuBeunmBaeTcs. og OKMCASIET CEPHUCTLIN ras A0 CEpPHOIA
KNCNOTBI:

L + 2H20 + SO2 = H:SOs + 2HI

Pe3ynbTatbl HabOAEHNI

PearupytoLipne BellecTsa

PactBop NaOH + de-

Naz COs L + H2O
nakvyca HongoTasIenH

LisBeT ncxogHoro pacrsopa

LisBeT pacTtBopa nocne B3au-
MOLENCTBNSA C CEPHUCTBIM ra-
30M

YpaBHeHUs peakuuii

BbiBOAbI:

YKasaTb CBOWCTBA CEPHUCTOrO rasa (omMsnyeckne u XMuMmn4yeckue)

KOHTpO/ibHbIe BONPOCHI:

1 Mepeuncnute husnyeckne cBoOCTBa CEPHUCTOrO rasa (UBeT, NJ0THOCTb, PACTBOPUMOCTb
B BOJe)

2. K Kakum okcuaamM OTHOCUTCH CEPHMUCTLINA ras?

3. Kakoil npoaykT peakuuy obpasyetcs Mnpu pacTBOPEHUM CEPHUCTOro rasa B Boge? Kak
3TO MOXHO [oKa3aTb 3KCMepuMeHTasIbHO?

4. CpaBHUTE CUY YrOIbHON U CEPHUCTON KUCNOTbI. Ha ocHOBaHWe Kakux HabnaeHuin Bbl
cienanv Takoi BblBOA?

5. 3apaHua gna nogrorosku K T'MA, BIP

1 Mpn cobupaHuy rasoB UCMOMbL3YKT NPUOOPLI, NpeAcTaBNeHHble Ha puUcyHke. C nNomo-
LI KAKOro M3 yKasaHHbIX NpM60poB LiesiecoobpasHo cobupatb CEPHUCTLIN ra3? O60CHyiiTe
CBOIi OTBET, NCXOASA U3 CBOWCTB AAHHOrO rasa
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A

Puc. 22. Mpnbopsbl 418 cobupaHns rasos

2) 3anuwnte ypaBHeHME peakuuu B3aMMOAeiCTBUMS CEPHUCTOro rasa C pacTBOPOM uoga
YKaxXute OKUC/IUTESb U BOCCTaHOBWUTE/b PacctaBbTe KO3((UUMEHTLI B YpaBHEHUU peakuunu
C NMOMOLLBbIO METOAA 3/IEKTPOHHOIo 6anaHca

JononHnTensHaa nHgopmauums

HaszapoBa T.C., 'pabeuxnini A.A., JlaBpoBa B. H. XMMuyecknini aKCNepuMeEHT B LUKOME. —
M.: MNpocBeweHue, 1987. — 240 c.

NabopaToOpHbIA onblT Ne 9.
«OCHOBHblE CBOICTBA ammMunaka»

TeopeTunyeckasa yacTb

Monekyna ammuaka MMeeT HeMnoAeNEHHYI0 Napy 3/1EKTPOHOB, KOTopasl MOXEeT BbICTynaTb
Kak OHOp, 06pa3ysi JOHOPHO-aKLLENTOPHY CBA3b. B YaCTHOCTH, Takyl CBA3b OHA MOXET 06-
pa3oBaTb C MOHOM H+, KOTOpPbI MOJieKy/la aMMuaka MOXeT OTTArMBaTh y BOfbI:

NH; + H20 ' NH4++ OH-

B pe3ynbTate BOAHbIA pacTBOp aMMMaka MMeeT OCHOBHY cpeay. B aTy peakuuio BCTynaet
NWb Hebonblas yacTb MOMEKY/T aMMuMaka — MPUMEPHO 4YeTblpe U3 Thicsun B 1M pacTBopa.
MNMoaTomy aMMuak — cnaboe OCHOBaHMeE.

[NMpakTwnyeckasa yacTb

Llenb paboTbl: 3KCNEepUMEHTa/IbHO AoKa3aTb, YTO aMMMak — criaboe OCHOBaHue.

MepeyeHb 4aTUYNKOB LMGPOBOIA NabopaTopumn;: gaTunmkn 31eKTponpoBoaHOCT 1 pH

JononHnTenbHoe o6opygoBaHue: ABa XMMUYECKUX CTakaHa (25 mn); npombiBanka c guc-
TUNNMPOBAHHOM BOAOWN; CTakaH Ans cnuvea.

MaTepunanbl n peakTuebl: 1M pactBopbl NH: n NaOH, dmnbTpoBanbHas 6ymara.

TexHuka 6e30nacHOCTU:

Cob6niogaliTe cneunanbHbie npaBuia paboTbl CO LeNoYaMn M UX pacTBopamu U npasuna
paboTbl C €4KO- 1 CUIbHOMAXHYLW MMM BelecTBaMu

VHCTPYKUUA K BbINOIHEHWUIO:

6 . BoauH ctakaH Haneite 20—25 mn 1M pacTBopa amMuaka, B Apyroii — CTO/bKO Xe 1M
pacTBopa rmgpokcuaa Hatpus
6 Vi3amepbTe UX 3/71eKTPONPOBOAHOCTL U pH (He 3abbiBas onoslackMBaTh AaTUUKU KaXAblid

pas, korga ux nepeHocuTe M3 O4HOr0 pacTeopa B ApYroi)
7. [laHHble 3aHecuTe B Tabnmuy.

PesynbTarbl M3MepeHuin
PactBopebl pH pacTteopa ONeKTpPonpoBOAHOCTL pacTeopa
AMMMaK

"mppokcng, HaTpus
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BbiBOAbI:

OTpa3nTb BO3MOXHOCTb ONpefesieHna CW/bl 3/IEKTPONUTA NYTEM U3MepeHua pH pacTteopa
N 3NEeKTPONpPOBOAHOCTU

KOHTpO/iIbHbIE BOMNPOCHI:

1 Yto MOXHO cKasaTb O KMC/IOTHO-OCHOBHbIX CBOWCTBax aMMmaka Ha OCHOBE 3HaYeHus
pH B ero pacrtsope?

2. CpaBHute cuny pactsopos NaOH mn NH3 kak aneKkTponmToB, OCHOBbIBAACb Ha 3Ha4YeHUU
pH B nx pacTtBopax

3 3apgaHusa ansa noaroToBku K TMA, BIP

PacTtBopbl Tpéx BelecTB (1%) npoBepuan Ha 3N1EeKTPONPOBOAHOCTb U MOAYYMAN cnepyto-
e pesynbrarbl:

Puc. 23. Mpnbopbl 418 U3MepPeEHNs 3N1eKTPONPOBOAHOCTY BELLECTB

Kakune BellecTBa NCMbITbIBA/IM HA 3/1EKTPONPOBOAHOCTbL?
1) cynbart HaTpusa, Xnopua Kanusa, asotHas Kucnota

2 ) 3TUNOBLIW CNUPT, KEPOCUH, F1H0KO3a

3) kapboHaTt kanus, ammuak, ruuepuH

4) cepHasd kucnota, rmapokcua HaTpus, cynbdng Kanus

NNabopaTopHbIA onbl T Ne 10.
«OnpegeneHne aMMnavyHoOm ceUTPbl U MOYEBUHbBI»

TeopeTunyeckasa yacTb

[JaHHy0 paboTy MOXHO MPOBECTU NPU M3YyYeHUM MUHEPasIbHbIX ya06peHuii. Mpeobnagato-
Lwas 4YacTb MUHepasbHbIX yA06peHuin anawTca conamu. Cpegn NPOMbILWIEHHO BbIMyCKaeMbIX
yaobpeHunii ocob0e MeCTO 3aHMMaeT opraHuyeckoe yaobpeHme — Mo4yeBMHa. DTO Anamug
YroNbHOW KNCNoTbl PacTBOpbl MOYEBMHbLI HE NPOBOAAT 3/IEKTPUYECKOrO TOKa B OT/IMYME OT MU-
HepasbHbIX conen. MoyeBMHa B KayecTBe yA06peHUs BbiNyckaeTCs B rpaHy/IMpOBaHHOM BUAe,
Kak M amMuayHasa cenuTtpa. BHeWHAS cxoxecTb He Mo3BOJSeT Bu3yaslbHO onpeaenntb Bug
yao6peHuns. Camblii MPOCTOW cNoco6 pas3niMunTb 3TWM BellecTBa — NPOBEPUTbL PacTBOpPbI yAo-
6peHuin Ha 3/1EKTPONPOBOAHOCTb

MpakTwnyeckasa yacThb

Lenb paboTbl: MAEHTUMUUMPOBATL MOYEBUHY N aMMUAYHYHO CENTUTPY.

MepeyeHb AaTUYNKOB LMGPOBOI nabopaTopumn: aTumk 3/1eKTPONPOBOAHOCTH .

[ononHnTenbHoe 060pyfoBaHMe: cTakaH Ha 50 M1 — 2 WT.; CTEKIAHHAs nanoyka —
2 WT.; Wnatenb — 2 LWT.; NPOMbIBasIKa C AUCTUIIMPOBAHHOM BOAOIA.

MaTepuvasbl 1 peakTVBbl: MOYEBMHA; aMMUayHasi CennTpa; AUCTUNIMPOBaHHas Boga.

TexHvka 6e3onacHoOCTU: cobnogaTh NpaBuaa paboTbl C 3NEKTPUUYECKUMU Npubopamu .
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NHCTPYKUNS K BbINOIHEHUIO:

1 B cTakaH npy NoMoLM LINatens noMecTuTe HECKOIbKO rpaHysl obpasua MUHepanbHOro
ypobpeHus. Mpuneiite npumepHo 30 M BOAbI M NPM MOMELLUMBAHUU MOSIHOCTLIO pacTBOpUTE
yaobpeHne B MosyyeHHbIn pacTBOp ONycTUTE AaTyMK 3NE€KTPONPOBOAHOCTU 3anuwinte 3Have-
HVe 3/1eKTPONPOBOAHOCTY B Tabnuuy

2 TlpomoiiTe gaTyMK AUCTUSIMPOBAHHOMW BOAON M NpoOTpUTE (OUNLTPOBAsILHON Gymarotl
O6paTuTe BHMMaHME Ha TO, YTO AaXe He3HauuTesibHOe nonajaHve O4HOro pacTteopa B ApYy-
roii MOXeT NckKasnTb pe3ynbTaTbl aHanmsa.

3. To4HO Takke u3MepbTe 3/IEKTPONPOBOAHOCTL pacTBOpa BTOPOro yaobpeHus .

PesynbTartbl namepeHunin/HabntogeHni

Mpoba yaobpeHus 3HaueHue HaseaHve yao6peHus
3N1eKTPONPOBOAHOCTU wnu ero chopmyna
Mpoba Ne 1
Mpoba Ne 2
BbiBOAbI:

YKa3aTb, K&k MOXHO OT/IMYNTb MOYEBUHY OT APYIUX MUHEpasbHbIX YA06peHuin

KOHTposibHbIE BONPOCHI:

1 MOXHO M OT/IMUUTbL cynbgaT aMMOHUA OT cynbgiata Kasus, U3Mepsas 3/1eKTponpoBoj-
HOCTb UX pPacTBOpOB?

2 Kakoit cnoco6 nageHTudmkaumm cynbdata Kaamsa u cynbgata aMMOHMS Bbl MOXeTe npej-
NOXUTL?

MpakTwnyeckasa pab6oTa Ne 4.
«OnpegeneHne HUTPaAT-NOHOB B NUTATE/bHbIX pacTBOpax
CMNOMOL,bI0 MOHOCENIEKTUBHOIO 3/1IeKTpoja»

TeopeTunyeckasa yacThb

NoHocenekTnBHble anekTpoabl (MC3) — 3To cneumasnbHble 3/1EKTPOXUMMUYECKME 31EKTPO-
[bl, paBHOBECHbLI/ MOTEHLMaT KOTOPbIX B pacTBOpPE 3NeKTPOAnUTa, CoAepXkallero onpegenéH-
Hble MOHbI, 3aBUCUT OT KOHLEHTpaLuM 3TUX UOHOB, T € 3TO 3/IEKTPOXUMUYECKMNE 3NEKTPOAbI,
CWTHa/T KOTOPbIX HaNpPsIMyH 3aBUCUT OT COAEPXaHUSA M3MepsieMblX MOHOB B pacTBope

Bnarogaps gaHHOMY CBOICTBY, MOHOCE/IEKTUBHbIE 3/1EKTPOAbl aKTUBHO WCMO/b3YHOTCA A5
onpefeneHns KOHLUEeHTpauum n akTUBHOCTU pa3/iInyHbIX MOHOB, CoAepXallxcsa B pacTBopax, a
Takke 479 aHa/mM3a U KOHTPOJIs NMPOLLEecCOoB, KOTOpPbIe MPOTEKAKT C U3MEHEHWEM WOHHOTO CO-
cTaBa MCXOAHOro pacTeopa

NoHocenekTnBHbIE 3NEKTPOALI B NEPBYI0 ovepelb ABASATCA YCTPONCTBOM, MPUMEHSAEMbIM
ANs aHanusa NpupoAHbIX BOA, ONS KOHTPO/S 3arps3HEHWi oKpyXallwein cpenbl, 0CaKoB,
MOPCKOW BOAbI, NbAa, NpU aHasm3e nouys

Takke VC3 npuMeHs0TCA 4719 NPOBEAEHNS MeANKO-6MO0N0TMYecKux nccaefoBaHnii u aHa-
NIN30B A/19 ONpeAeNneHnss MOHHOTO cocTaBa pPas/IMyHbIX GUOIOTUYECKUX CPef, a TakkKe BHYTpu-
KNeToYyHOl aKTUBHOCTU MOHOB

Yalle Bcero, OCHOBHbIM 3/1EMEHTOM WOHOCE/IEKTUBHOIO 3/1EKTpOAA SBNSETCA Memb6paHa,
npoHuuaemas (B ngeasne) ToNbKO ANA onpegenéHHoro moHa. Takmm o6pasom, Mexzay pacTBo-
pamu 3/71eKTPOINTOB, KOTOpble MeMbpaHa u pasgensieT, BO3HMKaeT cTabuibHas pa3HOCTb NOTEH-
uManoB, KoTopas cknagbiBaetcsa M3 AnddysHOro noteHumana, NOSABAAKOLLETOCA BHYTPU MeM-
6paHbl, 1 ABYX MeX(asHbIX CKa4YKOB NOTEHUNANoB. VI3Meputb KOHLEHTpaL Mo NOHOB B UcCCcreny-
eMOM pacTBOpe MOXHO, onpefesnime 3NeKTPOABUXYLLYI0O CUNY rafibBaHUYECKOro d/1ieMeHTa.
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MoNOXNUTENbHLIMA MOMEHTAMM MCMNO/Ib30BaHNSi MOHOCENTIEKTUBHbLIX 3M1EKTPOAOB ABAIOTCS:

1) MOHOCENEKTUBHbIE 3NEKTPOAbI HE BO3AEWCTBYHOT Ha UCCNEAyEMbIA pacTBOp;

2 ) NOHOCENEKTUBHbIE 31IEKTPOAbI N UX aHa/IM3aTopbl, Kak NpaBu/io, NOPTATUBHbI;

3) BO3MOXHOCTb MPUMEHEHWUSI MOHOCENIEKTUBHbLIX 3/1EKTPOAOB Kak A/1si NpsMOro aHaniusa,
Tak U B KAYECTBE MHAMKATOpPA B TUTPOMETPUM

BmecTte ¢ TeM NMPMMEHEHUI0 MOHOCEIEKTUBHbIX AaTUYMKOB A/ aHa/iM3a pacTBOPOB MeLlarT
MHOTME MOHbI, KOTOPble CONYTCTBYIOT B aHA/IM3MPYEMbIX BoAaX, BbITSHKKax M0 MHEHMO paspaboT-
ymka LMdpoBbIX nadopatopuii 4. M. XXununHa, 4o6UTLCS [OCTOBEPHbLIX Pe3y/bTaTtoB NpW UCMOJ/b-
30BaHMM JaTUMKOB, HAMpUMep 4151 aHannsa NpUpPOAHbIX BOA, HE NPeACTaB/ISeTCs BO3MOXHbIM.

Mo3ToMy Mbl pekoMeHAyeM A1 OTPaGOoTKM yMeHW NpoBOAUTHL WMCCNenoBaHWs C HUTpAT-
[aTyYMKOM Ha MOZEesIbHbIX pacTBopax, B KOTOPbIX OTCYTCTBYIOT APYTMe UOHbI.

B kauecTBe TakMx MOAesIbHbIX PacTBOPOB MOTyT 6biTb pacTBOPbLI HUTpaTa Kasms C onpepge-
NEHHOIN KOHUeHTpauunein. OHM MOryT MCNONb30BaTbCA B KauyecTBEe PacTBOPOB ANsi NOAKOPMKM
KOMHAaTHbIX pacTeHWIA.

MpakTwnyeckasa yacThb

Llenb paboThbl: 03HAKOMUTb yyallnxcs ¢ METOAMKON onpeneneHus KoOHUeHTpaumii BelwecTs
(MOHOB) C MOMOLLbLI0O MOHOCENTIEKTUBHbIX OATUYMKOB W OMNpefenieHne HUTpaT — WOHOB B NuTa-
TeNbHOM pacTBope

MepeyeHb faTUYMKOB LUAPOBOW nabopaTopumn: faTimKk HUTpaT-MOHOB

JononHuTensHoe 060pyfoBaHMe: MarHuTHass Mellaska; Becbl aHanuTU4ecKkne; Becbl Tex-
HUYeckne; LWkKad CywuabHbI o06WwenabopaTopHOro HasHavyeHus; OlKC; Konba MepHas

1000 cm3 — 1 wr.; nuneTka 5 cm3 — 1wm.; nunetka 10 cm3 — 1wT.; nuneTtka 15 cmy — 1 Wwr.;
Kosiba MepHasa 100 CM3 — 6§ LUT.; MUNeTKa rpagynpoBaHHas 10 CM3 — [ LT.; NMNeTKa rpagyu-
poBaHHass 20 cm:3 — 1 WT; UWAMHAP MEPHbIA 25 CMi — 2 WT; CTakaH XUMWUYECKWUiA
50 cM3 — 8 WT.; CTakaH xumuyecknii 100 cm3 — 1 wr.;

MaTepuanbl u peakTUBbI: HUTPAT Kanns

TexHuka 6e3onacHoCTU: cobngaTe npasuia paboTbl C 3NEKTPUYECKUMIU Npudéopamu

VIHCT pyKUUA K BbINMOSTHEHWUIO:

1 MpuroToB/ieHne KanbpoBOYHbIX pACTBOPOB HUTpaTa Kanus

BHauvasie rotoBAT 1 M pacTBop HuTpata kanud, ana atoro 10,11 r a30THOKUC/IOTO Kanus, Bbl-
cylieHHoro npu temneparype 100— 105 °C oo NOCTOSIHHOW MaccChl, B3BELLMBAKT C TOYHOCTbIO
[0 BTOPOro AeCATUYHOro 3Haka, NoMelLaloT B MEPHYK KOJsi6y BMECTUMOCTbIO 1000 CM3 pac-
TBOPSIIOT B AUCTUN/IMPOBAHHOI BOAE U AOBOAAT 0O6BLEM A0 METKU AUCTUN/IMPOBAHHOK BOAOIA.

PacTtBop cpaBHeHus1, cogepxawmin 0,1 monb/amM: HATPAT-MOHOB, FOTOBAT U3 1 M pacTeBopa
Hatpata Kanus. na aTtoro B K0N6y BMecTumMocTbio 100 cms oTOmpatoT nuneTkoit 10 cm3 pacTBo-
pa C KOHUeHTpauuei 1 Monb/gM3 AOBOAAT pPacTBOpP A0 METKM AUCTUMIMPOBAHHOW BOAOW U
nepemeLimsalT

PactBop cpaBHeHusi, cogepxawmini 0,01 Monb/AM3 HATPAT-UOHOB, rOTOBAT M3 0,1 Monb/gM:3
pactBopa HuTpaTa kanus. [na atoro B kosiby BMecTuMocTbio 100 cm: oTGupatloT NUMETKOW
10 CM3 pacTBopa C KOHUeHTpauuei 0,1 Monb/gM3 AOBOASAT pacTBOp A0 METKM AUCTUNIMPO-
BaHHOW BOAOIN M NMepemelunBatoT

PacTtBop cpaBHeHus, cogepxatuin 0,005 monb/gm3 rotoaT us 0,1 mMonb/gm: pacTeopa
HUTpaTa kanua [ 3Toro B K0N6y BMecTumocTbio Ha 100 cms oTOupatoT 5 cms pacTtBopa C KOH-
LeHTpaumeit 0,1 MOMb/AM3 AOBOAAT pacTBOpP A0 METKM AUCTUN/INPOBAHHO BOAOW U Nepeme-
LIMBAIOT.

PacTtBop cpaBHeHusl, cogepxaumnii 0,001 monb/gm3 rotoeAT M3 0,01 monb/gm: pacTBopa
HUTpaTa kanusa. Ana atoro B Kosiby BMecTumMocTbio 100 cmz oTbupatoT nuneTtkoi 10 cms pacTso-
pa C KOHUEeHTpaumMen o,01 MOAb/AM3 AOBOASAT PacTBOP A0 METKM AUCTUN/IMPOBAHHO BOAON 1
nepemeLimsalT
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PacTtBop cpaBHeHus, cogepxauwimnii 0,0001 monb/am3 rotoBAT ns 0,001 monb/gm: pacTBo-
pa HuTpata kanua. Ons aT1oro B Kon6y BMecTumocTbio 100 cm: oT6upatoT nunetkon 10 cms
C KOHUEeHTpaumeli pacteopa 0,00! MOAb/AM3 AOBOAAT pPacTBOp 4O METKU AUCTUANNPOBAHHOWM
BOJIOM 1 nepeMellnBaloT

PacTBOpbl cpaBHeEHWA, NPUrOTOB/IEHHbIE YKa3aHHbIM Bbllle CNocoboM, WMCNOMb3YHT AN
rpafyvpoBku npuéopa, NPOBEPKN 3/IEKTPOAOB, NOCTPOEHUSA TPafynpoBOYHOro rpaduka

2. ToaroTosBkKa MOHOCENEKTUBHOIO HATPAT-3/1eKTpoja

B npomexyTkax mexay vccnefoBaHUsIMN WOHOCEIEKTUBHLIW 3/1eKTPOA, NOorpyxakwT B AUC-
TUNNMPOBAaHHYO BoAy. Ecnn nepepbiBbl B paboTe cOCTaBNAOT CYTKM Unu 6osee, ero npegsapu-
TeNbHO 3aMayuBaloT Ha CYTKM B pacCTBOPE HUTpaTa Kasinsi C KOHLEeHTpaumein o,1 Moib/gMms.

3. Kanubposka anekTpoaa

MoAroToBNEHHbIN K paboTe HUTPAT-3/IEKTPOS NPOMbIBAOT AUCTUIMPOBAHHON BOAOMN, 3a-
TEM pacTBOPOM HMTpaTa Kanms € KoHueHTpauwei 0,0001 monb/gms:. Mocne 3Toro B UWCTbIiA
CTakaH Ha/MBalT pacTBOpP HUTPATa Kasmsa TOl Xe KOHUEeHTpaLuun, norpyxakwT B pacTBOp 3/1eK-
TPOA, AKOPb MarHUTHOW MeLlasikv, BKIYaT MarHUTHYK0 Mellasiky B CeTb U peryanpyrT CKo-
pocTb nepemelnBaHUA pacTtBopa. 3aTeM BK/IYalT pPexuMm KarnbpoBKU, BBOAAT 3HAYEHWEe B
namsaTb npubopa

Takum e obpa3oM nocnefoBatesibHO U3MEPSAIOT 3HAYEHMS PacTBOPOB HUTpaTa Kaus C
KOHUeHTpauwueii 0,005, 0,001, 0,01, 0,1 u 1 monb/am;. MNMepen KaxablM U3MEPEHNEM BblAEpPXU-
BalOT 9/1IEKTPOAbI B UCCMeJyeMOM pacTBope He MeHee 2—3 MUH

4. OnpejeneHve CoAepXXaHUs HUTPaT-NOHOB B aHa/IN3npyeMomM pacTBope

B cTakaH C MCNbITyeMblM PacTBOPOM MOTPYXaktT 3/1EKTPOL U IKOPb MarHUTHOW MeLlasiku
Tak, YToObl IKOPb HEe Kacasica 31eKTpPoLoB. BknoyalT MarHUTHY0 Mellasiky B CeTb U perynu-
pylOT CKOPOCTb NepemelunBaHns . BkiovaloT KnaBuly U3MepeHnin n yepes 2—3 MUH onpege-
NAT ToyHoe 3HadeHne J[C pacTBopa. [NpoBOAAT HE MeHee TPEX MnapasuiefibHbIX onpegesne-
HWIA, KaxAabli pas 3anucbiBasd 3HavyeHuss 3AC aHanu3supyemoro pacteopa [locne okoH4YaHuS
paboTbl BKAKYAKT NpMGOpP, MarHUTHYIO MeLlasiky Y NPOMbIBAIOT 31eKTPoabl ANCTUNINPOBAH-
HOI BOAOIA

5. O6paboTkKa pe3ynbTaTOB N3MEPEHW

CofepxaHne HATPaT-MOHOB B UCMbITYEMOM pPacTBOpPE paccyMTbiBaloT No hopmyse:

X = i -NB
pNO3= — Ig[NO-]; QNO-) = 10pn03 MONb/A;

Cx = 10NB62-103mr/n

PesynbTaTtbl n3amepeHunin/HabnwgeHni

No KoHueHTpaLuuma HUTpaT-uoHoB CpefHee 3Ha4YeHne KoHLeHTpauun
n3mepeHus HUTpaT -UoHOB
1
2
3
BbiBOAbI:

B BblBOgax ykasaTb cpefHee 3HauyeHWe KOHLEeHTpauuu HUTPAT-MOHOB B aHa/IM3NpyeMoMm
pacTtBope

KOHTpobHbIE BONPOCHI:

1 C noMolLbl0 KakMx BEWECTB MOXHO AoKa3aTb HanMyne HATPAT-MOHOB B pacTBope?
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Na6opaTopHbIn onbl T Ne 1L
«Xeneso. OkuceHne XXenesa BO B/IaXXHOM BO3AyXe»

TeopeTunyeckasa yacThb

PaspylieHne MeTa/i/IoB U CM/1aBOB B pesy/ibTare NpoTeKaHMs Ha MX NOBEPXHOCTU 3/1€KTPO-
XUMMWNYECKMUX peakunini HasbIBAeTCA 3/IEKTPOXMMUYECKON KOppo3uei. Mpn 3neKTPoOXnMnYeckoi
KOppO3UN Ha MOBEPXHOCTU Xefnesa NpoTekalT O4HOBPEMEHHO ABa npoLecca: OKUC/eHne me-
Tanna — aHoAHbIN npouecc

Fe- 2e = Fex
N BOCCT@HOB/IEHNE OKUCUTENS — KaTOAHbIA npouecc
02 + 2H20 + 4e = 40H
B BOoge noHbI Xenesa Fe2+r B3aMMOAENCTBYOT C TMAPOKCUA-MoHaMn, obpasyss HepacTBopu-
Mblli rugpokeng xenesa (ll):
Fe2r+ 20H- = Fe(OH):
Kucnopog Bosgyxa OKMCASeT 4acTb rugpokcuga xenesa Fe(OH): n nonyyaetcss metaru-
apokcupg xenesa Feo (0 H):
4Fe(OH)2+ O2 = 4Fe0(0H) + 2H20

Cmecb meTarngpokcuga xenesa FeO(0H) ¢ rmgpokcmgom xenesa(ll) o6pa3yloT Tak Hasbl-
BaeMyl pXXaB4YMHY — OYpbiii pbiX/bliAi MOPOLWOK. Kak BUAHO M3 YpaBHEHWUIA peakunuin, Kopposns
npoTekaeT B NPUCYTCTBUM KUC/IOpOAaA.

MNpn KOHTaKTe Xejiesa C MEHee akTWBHbIM MeTa//IoOM CO3[aéTcsA ranbBaHMueckas napa,
B KOTOpPOI 60nee akTMBHbI MeTann (Fe) HauMHaeT MHTEHCUBHO OKMCNATbCA. CKOPOCTb peak-
UWniA pacTéT, yBesiMunBaeTCcs U CKOPOCTb NOTPebieHns kucaopoaa.

MpakTunyeckas yacThb

Llenb paboThbl: uccnefoBarb NPoOLECC 3/IEKTPOXMMMNYECKON KOPPO3UK Xefesa Ha Bo3ayxe.

MepeyeHb faTUYMKOB LUQPOBOM nabopaTopumn: 4aTyuk AaBieHus

JononHnTensHoe obopyaoBaHue: kKonba nnockogoHHas o6bLémom 500 w1 — 2 WT.; Nnpo6-
Ka pe3nHoBas C OTBepCTUEM /18 AaTymnka

MaTepuasbl 1 peakTNBbl: NOPOLIOK BOCCTAHOB/IEHHOIO Xerie3a; NOPOoLLIOK Meau.
TexHuka 6e3onacHoCTu:

CobniogeHne mep 6e3onacHoOCTM nNpu paboTe C aNeKTpuyYeckumMmn npunbéopamm.
NHCTPYKUNS K BbINOSIHEHUIO:

B nnockogoHHYO KOGy npuneinte 3—4 MmN BOAblI U BCTPAXMBAHUEM CMOYUTE CTEHKU KOMObI
BOJOM

3akpoiite Konby nNpo6koii ¢ ra3ooTBOAHON TPYOGKOW U NpucoeauHuTe nNpmbop K AaTyunky
AaBneHuns

HacTtpoiite gaTuuk.

OTKpoWTe Konby, BCbiNbTe B HEE 5— & I MOpOLIKA Xefe3a 1 6bICTPO 3akpoiTe Ko16y Npob-
KoW. Ele pa3 BCTPSXHUTE KOOy, 4YTOObI MOPOLUOK paBHOMEPHO pacnpegenunsica no cTeHkam
Kon6bl. Cnegnte 3a U3MEHEHUSAMU AaBNeHNs B TedeHne 4—>5 MuH.

[MoBTOpUTE 3KCMEPUMEHT, B3SIB BMECTO YNCTOr0 NOpOLLKa Xesie3a CMecb NOpPoLWKOB Mean U
xenesa

Kak n3meHunacb CKOpPOCTb peakumn okmcneHnsa? Kak nsameHunocb gassieHue 3a 4—5 MuH?
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Pe3ynbTaTbl M3mMepeHunii/HabnoaeHni

JaBneHve rasa, kla

Neonbl- CocTaB TBEpaOiA
Ta tpasbl K Hauany onbita Uepes 5 MUHYT A
! Yeneso

2 >Xeneso + mMegb

BbiBOAbI:

OTpasvTb NPUYNHbLI M3MEHEHUS AaBfeHus B Konbe, BAUAHWE MeAuM Ha CKOPOCTb NPOUCXO-
OALWNX NpoLLeccos.

KOHTpO/ibHbiE BONPOCHI:

1 Kak n3ameHsieTcs KONMyecTBO BeLLECTBa rasa BO BpeMs 3kcnepumeHTa? Nouemy? Kakoi
ras norsowaerca?

2. byayt nn nponcxoanTb M3MEHEHUS KO/IMYeCcTBa rasa, ecsiv NopoLLOoK Xenesa Hacbinatb B
CYyXyl0 Konoy?

3. Kak Hannumne meam BAMSIET HA CKOPOCTb OKUCNEHMS xene3za? OTBET 060CHyIiTe.

4. 3anuunTe ypaBHEHNE peakuun OKUC/IEHUS Xese3a KUCNOoPOoLOoM BO34yxa B NPUCYTCTBUN
BOAbI

5. 3agaHune gna noaroTosku K N'MA, BIP

BoibepuTe ABa BbiCKa3blBaHWA, B KOTOPbIX TOBOPUTCH O Xefne3e Kak XMMUYECKOM 3d/IEMEHTe.

1) )Xene3o pearmpyer € XJ10pOM.

2) XXene3o 6GbLICTPO pXaBeeT BO BNaXHOM BO3AyXe.

3) MupunT ABNSAETCA CbIpbEM 4715 NOJSTyUYEeHUs Xenesa.

4) F'emorno6uH, coaepxallnin xxenes3o, NepeHoOCUT KNCNopos.

5) B cocTaB pXaB4YMHbl BXOAUT Xeneso

6 . 3agaHue ana pasBuTuUA PYHKUMOHAIBHOW rpamMoTHOCT U

Monogasa xo3siika noBecusia Cylwntb 6e/bé Ha Xesie3HyH NPOBOJIOKY, HATAHYTYH0 BMECTO
6enbLeBOro WHypa Mexay cTolikamu. Korga 6enb€ BbICOX/10, X035iKa 06HapyXmusia Ha 4ncTom
6enbe XENTo-kopuyHeBble Monockl. Kak 06bACHUTL nosiBsieHWe BypbiX NATeH Ha 6enbe? Kak
X035iike n3baBnTbCA OT 3TUX NATEH?
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noMouwb YYHUNTENIO

MepeyeHb TeEM y4YeBOHO-UCC/1eA0BaTe TbCKO
N NPOEKTHOW AeATeNIbHOCTU LIKO/IbHUKOB

Mporpammoi npeaycMOTPEHO BbINO/IHEHWE O0OyYaeMbIMU  UCCefoBaTeNIbCKNX U
NPOEKTHbIX paboT B kauyecTBe npumepa nprBeAeHbl HEKOTOPbIE TeMbl paboT

|. V3yyeHre LWEeNoYHOCTM pas/iMyHbIX COPTOB Mblfia U MOKOLUX CPeACcTB.

2 WHauKaTopHble CBOWCTBA pa3fIMyHbIX pacTeHuin u uBeToB (C onpegeneHvem pH
pacTBOpOB)

3 OnpegeneHne KayecTBa xsiebonekapHoin Myku u xneba

4 OnpepeneHne Kayectsa KMCOMOJIOUHbIX MPOAYKTOB

5 OnpegeneHue 3aBUCUMOCTM U3MEHEHMS pH LEeNbHOro U nNacTepu3oBaHHOIO MO-
Nl0Ka OT CPOKOB XpaHeHus .

6 W3yyeHne apPeKTUBHOCTU PasNIMUHbLIX COMEBLIX FPesioK

7. KOHCTpyMpoBaHMWE «XMMWUYECKMX TPEsIOK», OCHOBAHHbIX HAa XMMWYECKMX peak-
Umsx

8 . CYHTE3 «Masiaxuta» B Pa3/IMUHbIX YC/IOBUSX.

9. V3yuyeHne KOppo3unu Xenesa B pas3/inyHbIX YC/I0BUSIX.

10. BnusiHMe cBeTa M KMC/I0poJa Ha CKOPOCTb pasfioXeHus pacTBopa uoaumaa Ka-
nms

Il. OnpepgeneHve kayecTBa BOAOMNPOBOAHOWN BOAbI.
12. XécTkocTb BoAbl. CNOCO6LI onpeaeneHus XXECTKOCTU BOAbI.

13. BymaxHasa xpomatorpadusa. Xpomatorpagpuueckoe pasfefieHne BeLecTB.
14. XpycTtasibHoe cTekn0. MOXHO N1 UCNOMb30BaTh A/19 XPaHeHUA nNuwmn?
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XVMUS TOUKA \WPOCTA

MepeyeHb AOCTYNHbIX UCTOYHMKOB MHOpMaLnn

B pa3gene npeactaBnieH CNUCOK KHUT M CCbIJIOK Ha caliTbl, B KOTOPbIX 60s1ee nogpo6HO oc-
BELLEHbl pPas3/IMyHble acnekTbl paccmaTpMBaeMbliX BOMPOCOB WX MOXHO pPEKOMEeHAO0BaTb Kak
yunTeno, Tak 1 obyyaembiM, NPOSIBMBLUUM UHTEPEC K U3yyaeMol Teme

|. BacunbeB B.Tl., Mopo3oBa P.MM., KouepruHa J1. A. TpakTUKym MO aHa/INTUYECKON Xu-
MuK: Yueb. nocobue anga BysoB. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., BaiicmaHTenb X. Xumusa gna nw603HaTebHbiX. OCHOBbI XUMUWU U 3aHUMa-
TesibHble onbIThl. [AP. 1974. Tep. ¢ Hem. — J1.: Xumua, 1979. — 392 c.

3. Aepnronby B. ®. Mup Bogbl. — J1.: Hepgpa, 1979. — 254 c.

4. Xvnnuu [. M. O6wan xumus. MNpaktnkym L-Mukpo. PykoBOACTBO AN CTYAeHTOB. — M.:
My, 2006. — 322c.

5. Vcnonb3oBaHne UMGPOBbLIX NabopaTtopuit Npu 0O6YyYEHUM XMMUKM B cpefHel wkone/
Becnanoe . L. Jopocee M.B., Xunun A.M., 3umnHa A.N., Opxekoscknin MA. — M.:
BVMHOM. Na6opaTtopusa 3HaHuii, 2014. — 229 c.

6 . Kpuctannbl. Kpuctannormgpatbl: MeTognyeckme ykasaHusa K nabopatopHbiM paboTam.
Mudptaxosa H. W., MeTtpoea T. H., PaxmatynnvHa V. ® . — KasaHb: KasaH, roc. TEXHOM. YH-T.,
2006 — 24 c

7. NeeHcoH N.A. 100 BonpocoB 1 OTBETOB NO XMMuUn: Matepuasbl AN WKONbHbIX pedepa-
TOB, (paky/NbTaTUBHbIX 3aHATUIN N cEMUHApPOB: YuebHoe nocobue. — M.: «M3parensctBo ACTx»:
«N3parenscTtBo AcTtpenb», 2002. — 347 c.

8 . JleeHCcoH UN. A. Xumnuyeckue peakuuu: TennoBoin agpdpekT, paBHOBECUE, CKOPOCTb. — M.:
000 «W3partenbcTBO AcTpesnb, 2002. — 192 c.

9. Nypbe HO. HO. CnNpaBOYHKK NO aHANUTHUYECKOW xumum . — M.: Xumnsa, 1971, — C. 71—89.

10. Hazaposa T.C., Ipabeukunii A.A., NlaBpoBa B. H. XMMuYecknini 3KCNepMMEHT B LUKO-
ne. — M.: lNpoceeweHne, 1987. —240 c.

Il. HeopraHudeckas xumusa: B 3 1./ Mopg pea. tO. . TpetbsakoBa. T. 1. ®U3UKO-XuMUle-
CKMe OCHOBbI HEOPTraHNYECKON XUMMK: YUeOHUK ANa CTyA. BbiCL. yYeb.3aBeaeHnin/M. E. Tamm,
HO. . TpeTbsikoB. — M.: Vi3patensckuii LeHTp «Akagemus», 2004. —240 c.

12. MNetpaHoB W. B. Camoe Heo6blIkKHOBEHHOE BewecTBo B mupe. — M.: lepgaroruka,
1976. — 96 c.

13. CtpenbHukoBa J1. H. VI3 yero Bcé caenaHo? Pacckasbl 0 BewectBe. — M.: Ay3a-npecc.
2011 — 208 ¢

14. CycneHHukoBa B.M, Kucenesa E. K. PykoBOACTBO MO MPUrOTOB/IEHUIO TUTPOBAHHbLIX
pacTtBopoB. — J1.: Xumuga, 1967. — 139 c.

15. dapagein M. Nctopusa ceeuu: Mep. c avrn./Mopg pen. b. B. HoBoxunosa. — M.: Hayka.
[naBHas pefakuns uanko-maremaTuyeckon nutepatypbl,1980. — 128 c., un. — (BubnunoTteu-
Ka «KBaHT»)

16. XomueHko I I. ,CeBactbsAHOBa K. . OKUCINTENBbHO-BOCCTAHOBUTE/IbHbIE peakuun. —
M.: MNpoceeweHne, 1989. — 141 c.

17. SHuuknonegua ana petei. T. 17. Xumuna / [nhas. pen.B. A. BonoauH, Bef. Hayy. pea.
. NeeHcoH. — M.: ABaHTa +, 2003. — 640 c.

18. Dptumo J1. Bopga: KHura o caMOM Ba)KHOM BellecTBe B mupe: nep. ¢ wmH. —M.:
Komnaclvg, 2019. — 153 c.

19. UeptkoB W.H., )XykoB IM. H. XuMnyeckunii akCnepmmeHT C MasibiM1 KOSIM4ecTBaMun peak-
TnBoB. M.: lNpoceeweHne, 1989. — 191 c.

20. Caint Mry. lNporpammMa Kypca xumuu gfs yyaimxcs s —9 knaccoB o6Lieo6pa3oBa-
TE/IbHOW LLKOJbI

http://www .chem.msu.su/rus/books/2001-2010/eremin-chemprog.
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TOL—IKAtS POCTA XUMUS

21. Caiit UMW . OTKpbITbIN 6aHK 3agaHnii A9 OPMUPOBaHMST €CTECTBEHHO-HAYYHOW rpa-
MOTHOCTW.

https://fipi.ru/otkrytvv-bank-zadaniy-diva-otsenki-yestestvennonauchnoy-qramotnosti

22. CainT EanHas konnekumsa umMdpoBbiXx 06pa3oBaTesibHbIX PECYPCOB.

http://school-collection .edu.ru/cataioq.

23. Cawnt degepanbHblii LEHTP MHJOpPMaLMOHHO-06pa3oBaTe/ibHbIX PECYPCOB.

http://fcior.edu.ru/
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