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CopneprkaHue u opma opraHu3aLmMmu y4eOHbIX 3aHATUA NO XUMUM
B 8—9 knaccax c ucnosibzoBaHMEM MaTepUasIbHO-TEXHUYECKOIro
ocHaweHua «LllkonbHoro kBaHTOpUyMa»

MNMnaHbl ypokos

8 knacc

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

Bax¢Ho

XuMusa — HayKa 3KcnepuMeHTasbHo-Teopetuyeckass. OcHOBHOM MeTon obyuyeHus
npeamMeta — XMMUYECKUI 3KCrepuMeHT. [pu n3yyeHun xumMumn obydyaemble BbINOSHAIOT
nabopartopHble OrbITbl, MPAKTUYECKUE paboTbl, pellaloT IKCNepUMEHTasIbHbIE 3aaaun.
HeobxoanmbiM ycnioBueM BbiNoiHEHUS paboT ABAAETCA NpUMeHeHWe HarpesaHus. No-
3TOMY C NePBbIX YPOKOB XMMUM HEOOXOAMMO CHOPMUPOBATL Y YHaLLMXCSA HABbIKK pabo-
Tbl C HarpesaresibHbIMU NPUOOPaMM, B HACTHOCTU CO CMIMPTOBKOM.

Tun ypoka: npakTuyeckas pabota C aneMeHTaM1 UCClefoBaHus.
Llenb ypoka: coszgarb ycnoeusa ans popM1MpoBaH1s y 00y4YaloLLMXCA NO3HABATENbHbIX YHU-
BepCasibHbIX y4ebHbIX AeUCTBUM, YMEHWUI NPOBOAWUTL NPOCTENLLME UCC/IeOBaHMWSA, HaBblKa CO-
CTaBNATb OTYET O paboTe v Aenartb BbIBOAbI.
MNpononKUTeNbHOCTb YPOKa: OAMH aKafeMUYeCcKui 4ac.
MnaHupyemble pesynbrathl:
[lpeomemHeie:
* MPUMEHATb OCHOBHble METOAbI NO3HaHUSA: HabnogeHue, UIMepeHne, SKCNEPUMEHT;
* cobniogarb npaeuna 6ezonacHoi paboTbl NpU NPOBEAEHUU HarpeBaHus;
* MOMb30BaTLCA CIMPTOBKOM, 1abopaTtopHbIM 060PYAOBaHWEM U MOCYAON.
MemanpedmemHesie:
* no3HaBaresibHble: HabnoaaTb M BbIMOMHATL XMMUYECKUE SKCNEPUMEHTbI, (hOpMynnpo-
BaTb BbIBOAbl HA OCHOBE aHann3a HabMloAEeHWI 38 SKCNEPUMEHTOM.

* perynsiTMBHble: COCTaBAATb MJIaH NOC/efoBaTesbHbIX LeMCTBUIA NPU BbIMOJHEHUU OMbl-
TOB, OpraHM30BbIBaTh paboyee MeCTo Npu BbIMOSHEHUM XUMUYECKOrO 3KCNEePUMEHTa.

* KOMMYHWKaTMBHble: 3chheKTHBHAA paboTa B nape, B rpynne npu peleHnn yyebHolix 3a-
Jau.

JluyHoCcmHele:

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

O6opynosaHue, nporpaMmMmHoe obecneyeHue u pacxogHblie MaTepUanbl:

Komnblotep ¢ nporpamMmHbiM obecriedeHnem Releon Lite, undpoBoi gatymMk Temneparypbi
TePMOMAapHbIM, LITATUB C 3a’KMMOM; CMIMPTOBKA, NPOOMPKa, Cyxoe roptoyee; ceeva.

Xop ypoka

Jtan ypoka 1. OpraHusauMoHHbIN

MNpennonaraemasa NpoaoKuMTeNbHOCTb: 1—2 MUH.

MNeparornyeckan neaTeNnbHOCTb yuUTENS:

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

YuebHasn neatenbHOCTb 0byyatoWmMxcs:

3MOLMOHANbHO HACTPaMBAKOTCA Ha MPEACTOALLYIO y4ebHYo AeATeNbHOCTD.




JT1an ypoka 2. AKTyanusauua sHaHUM1

Mpeanonaraemas NPOAO/IKUTENLHOCTL: 5 MUH.

Meparornyeckas oeATeNlbHOCTb yuuTens:

Yuutens npoeoauT ppoHTanbHylo beceny; akTyasM3vMpyeT 3HaHWUsA O npaBunax paboTbl B Xu-
MUYecKon naboparopuu, o npuémax paboTbl CO WITATUBOM U CMUPTOBKOMW, C AATYMKOM TeM-
neparypbi;

CO30aéT ansA obyyaloLmxca NpobaeMHy0 CUTyaLuio; NOOYKAAET K BbICKa3blBaHUIO NpeaJio-
YKEHWI 0 cnocobe 1 cpeacTBax 4OCTUNKEHUS MOCTABIEHHOMN Lien.

Paboma ¢ mepmuHamu u noHSIMusMU.

MoeTopKTb 1 0606WUTL 3HAHMA yyalmxca 06 ycTponcTee U npuHumMne pabotbl naboparop-
HOrO LITaT1Ba M CMMPTOBKM, 3HAKOMCTBO C JATYMKOM TeMrnepartypbl.

OnucaHue npobemHol cumyauuu.

[lns NnpuroToBneHus Yas [Be XO3AWKW NOCTABM/IM Ha ra30BYIO MJIUTY YaNHWUKKU C OIMHAKOBbIM
06bEMOM BOAbI. 3K/ ra30BYHO ropesiky. Y nepBoi XO38WKW YaWHUK 3aKUMen Ha ABe MUHY-
Tbl paHblue, 4eM y BTopoit. C yem 310 MOXKeT bbITb CBA3aHO?

OTtMeuaeT, YTO MpaBWJIbHbIA OTBET Ha 3TOT BOMPOC YYEHWKM MOJydaT B XOf€ BbINOSHEHUS
npakTUyecKom paboTbl.

YuebHasn peatenbHoCTb 0byyaloWwmxcs:

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

dtan ypoka 3. BbinonHeHue npakTMueckon paborbl

MNpennonaraemas NPoOAO/IXKUTENBHOCTb: 25 MUH.

Menarornyeckas oeaTesbHOCTb yuUTENA:

3HaKOMMT YYEHWKOB C METOAMKOM MPOBeAeHUs MpaKTMyeckon paboTbl, 4aéT 3agaHue, pac-
npenenser obopynosaHue 1 pasgaét MHCTPYKUMKM Mo paborte.

YuyebHasn peatenbHOCTb 0byyatoLwmxcs:

BbINOMHAOT NabopartopHyto paboty; pabotas B napax( B rpynmnax) CTporo rno MHCTPYKLMHM,
3aHOCAT pe3ynbTarbl paboTbl B TETpaau UK B cneuunasnbHble 6naHku (CM. Matepuansl NS KO-
NMpPOBaHUS)

dtan ypoka 4. KoHTponb ycBoeHus, 06cy>kaeHue AonyLweHHbIX oWwnb0oK
U UX KOppeKLuus

Mpeanonaraemas NPOAOMKUTENBHOCTb: 7 MUH.

MNepnarornyeckas [eAaTeNbHOCTb yUUTENSA:

opraHusyeT obcyxaeHue pesynbTaTtoB paboTbl, KOPPEKLMIO BbIBOLOB MO paboTe; Ha OCHOBE
BbIBOJOB peLueHne npobnemMHoON cuTyaummu; o6Cy>KaeHWe OTBETOB Ha KOHTPOJSIbHbIE BOMPOCHI.
YuebHas peatenbHoCTb obyyatowmxcs:

CPaBHMBAIOT MOJyYEHHbIE AaHHble C pe3ynbTaTaMy APYruX yHalmxcs Uan rpynn; npu Heob-
XOAMMOCTH KOPPEKTUPYIOT BbiBOAbI U OOPMASAIOT pe3ynbTarbl MpakTUyeckon paboTbl B Te-
Tpaau WK Ha creumnanbHbiX 61aHKax; OTBEYAKOT Ha KOHTPOJSIbHbIe BOMPOCHI

JTtan ypoka 5. UHdopmauma o pomawHeM 3apaHun u pednekcus

MNpennonaraemas NpoAO/IKUTENBHOCTb: 6 MUH.
MNeparorvyeckas fesTeNbHOCTb yuMTENS:
nHOpPMUpPYET O AOMAaLLHEM 3aAaHUK, JAET KOMMEHTapPUM MO ero BbiNOSIHEHMIO;




npeanaraeT Ans 3anosiHEHUA aHKeTy pedieKCUK K YpoKy v npeanaraet paccumtarb «MHaum-
BUAYaNbHbIM MHAEKC KayecTBa ypoKay;

NOABOANT pPedIeKCUBHYIO CTAaTUCTUKY YPOKA MO KOJIMYECTBY YHEHMKOB, Y KOTOPbIX MHAEKC
KayecTsa Bbllle 3Ha4YeHus 5;

AEMOHCTPUPYET 3anucb NpobieMbl U LENKU ypoka, cnpalwunsaeT: «Kak Bbl gymaeTe, pelieHa
nv npobnema, gocTurHyTta nu uenb?» Ecnu npobnema He peweHa v Lesb He AOCTUIHYTA,
naéTt obbAcHeHWe U nNpeanaraeT B JOMOJIHEHWE K AOMALLUHEMY 3a[aHUIO NMOAyMaTh Hag npu-
YMHaAMM TaKoro pesynbrara.

YyebHasa neatenbHoCTb obyyatoLmxcs:

3a/1a10T YTOUYHAIOLLME BOMPOCHI O BbIMOJHEHUM OMALLIHErO 3aAaH1s»;

paccunTbiBaloT «MHAMBMAYANbHBIM MHAEKC KauyecTBa YpoKa;

onpeaensoT CTerneHb COOTBETCTBUA MOCTAB/IEHHOW LiE/IM U Pe3y/ibTaToB AeATENIbHOCTH; CTe-
NeHb CBOEro NPOABWMXXEHUA K LieNu;

BbICKa3bIBAIOT OLEHOYHbIE CYX/[IEHUA U COOTHOCAT pe3y/bTaTbl CBOEHN AeATENbHOCTU C Lesblo
ypoKa.

Marepuansl Ana noAroToBKU K ypoKy

MHcTpyKuma K npaktuueckon pabore «M3yyeHne cTpoeHus nnameHm».

* 3anycTute Ha perucrparope AaHHbIX nporpamMmHoe obecneuyerue Releon Lite.

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

+ 3aKkpenuTe faTuuK B LUTATUBE TaK, YTOObI €ro KOHYMK Kacasics UTUASA CMIMPTOBKMU.

* 3anyctute usMepeHue Temnepatypbl knasuwen «llycks.

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

Puc. 8. Touku n3mMepeHus TemnepaTypbl NiaMeHu

* [lepemelnanTe partymk Temneparypbl B cliedyioliMe TOYKU MJIaMeHU B COOTBETCTBUM C
yKasaHHo cxemoM. [lns atoro ocnabnsite MydTy 1 nepeMeLiante eé (BMecre C nankom
M LATYMKOM) B Hy)KHOe MecTto. Koraa nokasaHus ctabuiusmpylotcsi, CHOBa 3aHoCHTe
3Ha4YeHWe TemnepaTypbl B COOTBETCTBYIOLLEN TOUKE HA CXEMY.

* Takum cnocobom nusmepbTe TEMMEPATYPY BO BCEX TOUKAX MIAMEHU, OTMEYEHHbBIX Ha CXeMe.

lNoBTOpUTE AENCTBUA CO CBEYOW U CYXUM FOPIOYUM.

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

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

* [loBTOPUTE OMBIT CO CBEYOM.



KoHTposbHble BONpOCHI:
1. Kakoro ugeta Hanét Bbl 06Hapy»xuu Ha npobupke?
2. Yto 3710 3a BewecTBo?

MOMOLLDb YYUTENIO

Marepuanbl gna KonupoBaHUs
Tabnuua pesynbratoe paborbi.

Pesynbratbl usmepeHuit 1 HablOAEHWI 3a NIaMeHeM

Temneparypa Temneparypa Temneparypa Y10 06paso-
Ne UcTouHuk okono ¢uTu- B CpefHEN B BEPXHEH Basiocb Ha
: TENAoTbl na (Kycouka yacTu nname- YacTu nname- NOBEPXHOCTHU
ropruyero) HU HH npo6upkun?
1 CnupToBka
2 Ceeua
3 Cyxoe —
roptoyee
BbiBogpbi:

B BbiBOZax yKasaTb, KAKOW UCTOYHUK TEMIOTbl NPeANoYTUTENIbHO UCMONb30BaTh B XMMMU-
yeckou naboparopuu v novemy.

AHkeTa anAa pacqéTa MHOUBUAOYANTbHOIO MHOEKCA KadyeCTBa YpPOKa

BbibepuTe noaxoasime BaM yTBEPXKAEHUA U NoacuYUTalnTe cymmy 6annos
Ne Y1BepxxaeHue 0 6annoe 1 6ann
1 Ha ypoke s paboran He aKTUBHO aKTUBHO
2 Ceoeit paboToit Ha ypoke s He OOBOJIEeH [IOBOJIEH
3 | 3aypoksa ycTtan He ycTtan
4 Moe HacTpoeHue CTasio XyXxe cTano nyywe
5 Martepuan ypoka mMHe 6bin He NnoHATeH MOHSTEH
6 6ecroneseH nonesex
7 CKy4eH MHTepeceH
8 TpyLeH He TpyaeH
9 CesA3b ypoKa Cc ApyruMu HayKamu He 3amMeTHa 3amMeTHa

TeopeTuyeckoe noAacHeHue

[opeHWe — CNOXHbIM NPOLECC, CONPOBOXAAIOLWMICA BblAENEHUEM SHEPTUU, KaK NPaBuUIIO,
B BuAe Tenna u ceeta. Paznuyalotr romoreHHoe ropeHue (Hanpumep, npu paboTte rasoBou ro-
Pefiku), U reTeporeHHoe ropeHue (Hanpumep, ropeHne cnupTa K cyxoro roptoyero). B paccmo-
TPEHHbIX NpUMepax naams MMeeT CXo4Hoe CTpoeHue. B HEM MOXXHO BbIAENUTbL TPU YACTH.

1) BHYTpeHHMIM KOHYC TEMHOrO LBeTa (B C/lydae ra3oBOM ropesiku CUHEro LiBETA) C HU3KOMW TeM-
neparypor ~ 300—500°C. 3pecb NponcxoauT ucnapeHve 1 pasnoxKeHUe roproYero BELLECTBa.



2) CpenHuii BOCCTaHOBMTESIbHbIN KOHYC COCTOMT U3 CMECH BO34yXa U ropsALLEero rasa. 34ecb
noa enusiHuem 6onee ebicokor Temneparypbl, 1500— 1800 °C, npoayKTbl McnapeHus u pasno-
YKEHUSA rOploYMX BELLECTB aKTUBHO pearvpyloT ¢ kKucnopogoM. Ecnm vactb yrnepoga ocraércs
cBOOOAHOM, TO €ro MesibYatLLmMe YacTULbl PacKanATCa U NPUAAIOT MJaMEHU APKOE CBEYEHME.
Jta yacTb nnameHu 6orarta yrapHbiM razom CO — cunibHbIM BOCCTAaHOBUTENIEM, NO3TOMY €€ Ha-
3blBAOT BOCCTAHOBUTENbHOMW. TOoUYKa Haumbonee BbICOKOM TeMnepaTtypbl HAXOAUTCA Ha OocTpue
BOCCTAHOBMTE/IbHOIO KOHYCa.

3) BHewHuin okncnuTeNbHbIM KOHYC 0bpasyeT HeBUAUMYIO 0OO00UKY, OKpY)KatoLLyto nna-
M. 34eCb Mo BIUSHUMEM 3HAYMTENIbHOMO MPUTOKA KMC/OPOAA BO3AyXa MPOMCXOAMT MOJIHOe
okucneHwue roptoyero Bewectea go CO, u H,O (npu ropeHun cyxoro roproyero Ha OCHOBE ypo-
TponuHa Takxke obpasyetca N,). MNpu 3ToM octaércsa M3bbITOK KUCOPOAA, KOTOPbIN MPK BbICO-
KoW Temneparype o6s1agaeT BbICOKOM OKMC/IUTENIbHOW aKTMBHOCTbIO, MO3TOMY BHELUHAS 4YacTb
N1aMeHU Ha3blBAETCS OKUCUTENIbHOM.

Mpu ncnonb3oBaHuK NoadyBa BO3Ayxa MOXHO YBE/IMYUTb TEMMNEPATYPY NIaMeHu.

MeTtoguuyeckue KOMMeHTapuu

Mpu HanMuMKM BpeMeHM MOXKHO HarpeTb NPOBUPKY B NiamMeHu cyxoro roptoyero. OHo paér
MeHee CBeTsALlee NaaMa No CPaBHEHUIO C NiaMeHeM cBeyu. Ho npoayKTbl ropeHus cyxoro ro-
ptoyero pasnuyatotca. Hapagy ¢ BogsHbIMM napamu, YINEKUCbIM rasoM U cayke obpasyercs
asor.

3apaHusa K YpOKy

KoHTposibHble BONpoCh!:

1. Kako# MCTOYHUK nnameHu 6bi1 UCnonb3osaH?

2. Kakas yacTtb nnameHun camas ropsyas?

3. o KaKkol MaKcMMasibHOM TeMnepaTtypbl yaaéTca nporpets Tepmonapy?

4. Y7o ropsiiee — LEHTP NAaMeHu Unu Kpana?

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

6. Kakve npopyKTbl rOpeHUsi OQUHAKOBBI Y CMIMPTOBKU U CBEYN?

1. 3a0aHue 013 noozomoBku k MMA, BIP

Mpu HarpesaHuu TBEPAbIX BELLECTB B NpobupKe Heobxoanmo:

1) B3ATb NPOOMPKY B PYKMU M HArpeBaTtb Ty YacTb, FAE JIEKUT BELLECTBO;

2) 3aKpenuTb NPOOMPKY B LUTATMBE W HArpeBaTb Ty YacTb, FOEe NEXWUT BELLECTBO;

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

4) 3aKkpenuTtb NPOBMPKY B LUTATMBE, NPOrpeTb BCIO NPOOMPKY, a 3aTEM Ty YACTb, FOE JIEXKUT

BeLLEeCTBO.
OrtgerT: 4.

8. 3adaHue 0na pazBumus pyHKYUUOHANLHOU 2PAMOMHOCMU
B kHure Maiikna @apapes «Uctopus ceeun» aBTop onucbiBaeT
= OnbIT, KOTOPbIA OH AEMOHCTPUPOBAN Ha CBOMX nekuuax. B nnamsa
CBEYM OH MOMELLAN U3OrHYTYIO CTeKNsHHYo Tpyoky. OguH KoHew,
TPYOKM onycKanca Heganeko ot UTUIIA, BTOPOW BbIBOAUIICA Ha He-
CKOJIbKO CAaHTUMETPOB OT NyiaMeHu. Yepes HEKOTOpoe BpeMs K KOH-
Uy TpybKM nogHocuamn ropsawyto nyuuHy. Mosenanock naams, KoTo-
- poe CyLeCcTBOBasio OTAENbHO OT niaMeHu ceedn. Kak MoxHO 06b-
ACHWUTb 3TO ABNeHWE?
Orser:
B aToM yacTM nnameHu npoucxoguTt ncnapeHue napaduHa. lNa-
pbl NapacdurHa Ha Bo3ayxe Npu NOAXUraHUKU 3aroparoTcs.



Ypok 2. «Peakyus Helimpanusayuu»

DopMrpoBaHME Y ydalMXCA YMEHUIU TUTPOBAHUA ABMAETCA HEOOXOAMMbIM YC/IOBUMEM ASIA
npoeeaeHUs 6OMbLLUMHCTBA UCCNeA0BaTEe/IbCKUX PAbOT N0 XMMUK.

Tun ypoka: u3ydyeHve HOBOro mMarepuana C 3/eMeHTaMu ucciefoBaHus (KOMOUHUpOBAH-
HbIA YPOK).

Llenb ypoka: cospatb ycnoeus ans u3ydeHus U 060OLLEHNA (DU3UYECKUX U XMMUYECKUX
CBOWCTB OCHOBaHWK, chopMMUpoBaTh y 06yyaloLmMXCa No3HaBaTeNbHble YHUBEPCabHble y4eh-
Hble feNCTBUSA.

MNpononKuTenbHOCTb YpOKa: OAWH aKafeMUYecKui vac.

MnaHupyemble pesynbrathl:

[pedmemHebie:

* Xapaktepu3oBaTtb hM3MYeCKMe U XMMUYECKHe CBOMCTBA OCHOBAHMM, MPOBOAMTb OMbIThbl,

NOATBEPXKAAIOLIME XMMUYECKUE CBOMCTBA OCHOBAHWI;

* MPUMEHATb OCHOBHbIE METOAbl NO3HAHMA: HabNoAeHWe, U3MEPEHUE, IKCMIEPUMEHT;

* Monb3oBaTbCs OlopeTKon 1 gatinkom pH.

MemanpedmemHeole:

* no3HaBarte/lbHble: aHaIM3MpoBaTb yYCnoBusA 1M TpeboBaHWa 3adad, Bbibuparb, Cconocras-
nATb U 060CHOBbLIBATL CMOCOOLI peLleHUs 3a4a4; NPOBOAMTL HABMIOAEHUS U OMUCHIBATDL
NMPU3HAKK U YCNIOBUS TEYEHUS XUMUYECKUX PeaKLMM, BbINONIHATL 3KCMNEePUMEHTbI, AeNaTb
BbIBOJbI HA OCHOBE aHanM3a HabnoaeHW 3a 3KCNEPUMEHTOM;

* perynaTuMBHble: CTaBUTb y4yeOHble 3agayu, COCTaB/ATb MNaH MOC/efoBaTeIbHOCTU
LEeWCTBUI; OpraHM30BbIBaTb paboyee MECTO Npu BbIMOJIHEHUM XMMMUYECKOro 3KCne-
PUMEHTa;

* KOMMYHWKATMBHbIE: MOJIHO M TOYHO BblpakaTb CBOW MbIC/IM, apryMeHTMPOBaTb COOCTBEH-
HYIO TOYKY 3peHus, BCTynaTb M noandepvBatb guanor; acddekTueHo paboTartb B nape
WK rpynne npuy pelieHrn y4ebHbix 3aaad.

Jlu4HocmHele:

* OlLleHMBaTb YPOBEHb YCBAMBAEMOro y4ebHOro marepumana, UCXOAA U3 COLUMasbHbIX U JMY-
HOCTHbIX LLeHHOCTEW;

» cobniogarb npaeuna 6e3onacHoOro obpalleHUs C XMMUYECKUMU BelecTBamu U obopy-
LLOBaHWEM, NPOSBNATb 3KONOMMYECKYIO KyNbTypy.

O6opynoBaHue, nporpaMmMmHoe obecnevyeHue M pacxogHble Matepuasbi

KomnbloTep; nporpamMmHoe obecnedenue Releon Lite; patumk pH; gatunk Temneparypbi
NNaTMHOBBIN; AaTYMK AABNEHUSA; CTakaH xuMudeckuit Ha 150 mn; 6lopetka Ha 25—50 mn; mar-
HUTHaA Mellasika; pe3nMHoBas rpyLia; nunetka Ha 20 mn; WTtatmMe AnA 371eKTPOAOB; LWTaTUB Na-
6opaTtopHbIi; Konba KpyrnoAoHHas; pesvHoBas nNpobka C OTBepPCTUAMM 415 AATYMKOB TeMmne-
patypbl U aaenenus; annapat Kunna wnv npubop KuplolwKkuHa, 3apsyKeHHbIM peareHTamu ans
MONYYeHUs YINEKUCSIOro rasa; AUCTUANMPOBAHHAsA Bopa; conaHaa kucnota, 0,1M pacteop;
0,1M pacteop ruapokcuaa Hatpus; 1%-Hbili pacTBop dheHondTanenHa; rmapoKCKa HaTpus; co-
naHasa kucnorta (1:2); kycoukn mpamopa.

Xop, ypoka

dTtan ypoka 1. OpraHusauMOHHbIN

MNpennonaraemas NpPoAoO/IKUTENBHOCTb: 1—2 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

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

YyebHas fesatenbHOCTb 0OyyatoLwmxcs:

3MOLMOHANbHO HACTPAUBAKOTCA Ha NPEeACTOoALLYIO y4ebHYI0 AeaTeNbHOCTb




dTan ypoka 2. AKkTyanusauusa u 0606weHue sHaHUM

Mpeanonaraemas npoaomkutenbHocTb: 10 MUH.

Meparornyeckas AeATeNIbHOCTb yuuTens:

NPOBOAMT (hPOHTaNIbHYO Becenly; aKTyanM3MpyeT UMEIOLLMECS 3HAHUS;

Co30aéT ansa obyvarolmxca npobnemMHyto cutyauuio; noby)aaeT K BbICKa3blBaHUIO Npeasio-
YKeHui o cnocobe v cpeacTeax AOCTUNKEHUSA NOCTAB/IEHHOW Lienun.

Paboma ¢ mepmuHamu u noHSIMusMU.

MoeTopUTb M 06OBLLMTL 3HAHUSA YHALLMXCA O COCTaBe OCHOBAHWM, KnaccuduKaumu, dusmnye-
CKUX CBOWCTBaX, OTHOLUEHMU PACTBOPUMbIX OCHOBAHWW K MHAOMKATOPaM, peakuumn obMmeHa,
KMCNoTHOCTK pacTteopa — pH pacrteopa.

MpennaraeT BbiCKa3aTb MHEHUA O TOM, KaK MOXHO MOJy4nTb M3 OCHOBaHUM conu. [Npu BO3HMKHO-
BEHWM 3aTPYAHEHWI NPUBOAMT NPUMEPbI CNOCOBOB nonyyeHus conen us kucor. Coobluaet oby-
YaIOLLMMCSH, YTO PeaKLMs MeXay OCHOBaHWEM M KMC/IOTOWM OTHOCUTCA K peakumsm obmeHa.
MpocuT 3an1carb ypaBHeHWE peakunMn MexXay rmapoKCUAOM HaTPUS U CONSHOM KUC/IOTOM.
3apaéT BONpoC: Kak MOXHO OMPefenuTb, YTO B pe3y/bTare MpPOTeKaHUs peakuuu LLenoydb
NMOMIHOCTbIO MpopearMpoBana ¢ KUC/IOTON?

YyebHasa neatenbHoCTb obydatoLmxca:

OTBEYaIOT Ha BOMPOCHI, BbICKA3bIBAIOT CBOMW MPEANOIOXKEHUA, NpeanaraloT U COrMacoBbIBaOT
C yuuTeNneM TeMy 1 Lefib YPOKa; NpeasiaratoT cnocobbl U CPpeacTsa AOCTUXEHUA LiENH.
BbickasbiBaloT cBoM npeanosnoxeHusa no cnocoby nonyyerus conei. Mcnonbsys aHanorum,
npeasiaratoT NMPOBECTU PeaKLMIo MeXKay OCHOBAHUEM U KUC/IOTOM.

3anucblBaloT ypaBHeEHWE peakummn Mexay KUC/IOTOM U OCHOBaHWEM.

Mpeanonaralot, YTO OKOHYaHWE peakLMKU MOXKHO OMpenesivTb C MOMOLLbIO MHAMKATOPOB M
aatymka pH

dtan ypoka 3. [lpumeHeHue 3HAaHU B HOBOW CUTyaLLMU

MNpennonaraemas npogomxkutenbHocTb: 20 MUH.

Meparornyeckasn aeATeNbHOCTb yuuTens:

1. CoobuiaeT yyalwmmcs, 4To peakLms Mexxay KMCIOTOW M OCHOBAHMEM Ha3blBAeTCA peak-
LUMen HelTpanusaumu.

Mpennaraet NpoBecTU peakuuto HeUTpanu3aumMu B NPUCYTCTBMM Aatynka pH u pacteopa
UHOMKatopa — deHondTanenHa.

HanomuHaet yueHnkam npaeuna obpalleHns ¢ KUCI0TaMK 1 LWEeNoYaMu, a TakKe paboTbl ¢
anekTponpubopamu, pasgaér obopyaoBaHUe M MHCTPYKLMIO No paborTe.

Cnepumr 3a BbinonHeHWeM paboTtbl. [pn HEOBXOAMMOCTH OKa3blBAET MOMOLL 0Oy4aeMbiM.
2. ObcyxpatoT pesynbrarbl paboTbl, COBMECTHO C yYeHWKaMK OPMYMPYIOT BbIBOAbI.

3. Coobuiaer, 4To CyLecTByeT elé oanH cnocob Nony4eHns conemn u3 pacTBOPUMBbIX B BO-
[le OCHOBAaHMM — B3aMMOLEWCTBME LLENOYEN C KMC/IOTHbIMM oKcuaamu. [lemoHcTpupyet
onbIT «Tennosok 3cheKT peakumn rmapoKcuaa HaTpmsa C YrNIeKUCIbIM ra3oM».

4. TlpocKT yyalmMxcs yKasaTtb NpU3HaKM peakLmu 1 3anucaTb ypaBHeHWE peakumm, 3aHeCTu
pe3ynbratbl HabnoAeHUI B TabnuLy M caenarb BblBOAbI.

YuebHasn peatenbHOCTb 0ByYaloLMXCA:

1. BbinonHsatoTt nabopatopHyto paborty, pabotas B napax; oOpMAsAOT pesynbrartbl U3me-
PeHWI B TETPaAAX, 3aHOCA AaHHble B Tabnuuy.

2. O6cyxpatoT pesynbratbl paboTbl, hOPMYMPYIOT BbIBOAbI.

3. Habniopaiot 3a BbINOSHEHUEM OnbITa.




4. Yka3sbiBatoT NPU3HaKn peakuunu: BbloeneHue TennoTbl, NnoroweHne rasa (yMeHbLIJeHMe
haB/leHnA B COC)’)J,E), BblgesieHne napos BOAbl. 3anucbiBaioT ypaBHEHUE peaKuunHn, 3anosHA-
oT Ta6m4u,y n d)opMynMpytOT BblBOAbl O NPU3HaKaX NPOTEKaHUA JaHHOM peaKunm

dtan ypoka 4. KoHTponb yceoeHus, 06cy>kaeHue A0NyLWEHHbIX OWUOOK
U UX KOPPEeKLUsA

MNpennonaraemas Npoao/IKUTENBHOCTb: 7 MUH.

MNeparornyeckas [eATeNbHOCTb yYUTENS:

opraHu3syet obcyxaeHne pe3ynbTaToB OMbITOB M COBMECTHO C yYaluMucs opMyInpyeT Bbl-
BOObl O XMMMYECKUX CBOMCTBAX OCHOBAHWUM.

lNpennaraet oTBETUTb HA KOHTPOJIbHbIE BOMPOCHI U TECTbI.

YuebHasn peatenbHoCTb 0byyatowmxcs:

NMPUHUMAIOT yyacTue B 06Cy>KAeHUU pe3ynbTatoB U hOPMYMPOBKE OOLLMX BbIBOAOB, 3aHO-
cAaT BbiBOAbI B TeTpaan. OTBeyatoT Ha BONpPOChI U TeCTbI

JTtan ypoka 5. UHdopmMmauusa o poMmawHeM 3apaHumn U pednekcus

Mpeanonaraemas NPOAO/IKUTENBHOCTb: 6—7 MUH.

Menaroruyeckas AeATeNbHOCTb yUUTENS:

MHOPMUPYET O OMALLHEM 3aAaHWKU, AAET KOMMEHTAPUIA MO €ro BbIMOSIHEHWIO;
npeasiaraeT 3anosiHUTb aHKeTy ped/ieKCUn K YPOKY M npeanaraet paccuutatb «MHaneunay-
anbHbIM MHOEKC KayecTBa ypoKay;

NoABOANT PedIEKCUMBHYIO CTAaTUCTUKY YPOKa MO KOJIMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbille 3HaYyeHus 5;

YyebHasa aeatenbHoCcTb obyyaroLmxca:

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

paccunTbiBaloT «MHAMBMAYANbHBIM MHOEKC KauyecTBa ypoKax;

onpeaensioT CTeneHb COOTBETCTBUA NOCTAB/IEHHOW LIENIU U Pe3y/bTaToB AeATENbHOCTH; CTe-
NeHb CBOEro NPOABWMXXEHUA K LieSu;

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

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

* [lpn NnoMoLM Pe3NHOBOM rPYLLM HAMOJIHUTE MUMETKY
0,1 M pacTtBopoMm rugpokcuaa Hatpus.

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

» [obasbre B cTakaH 20 M1 AUCTUANMPOBAHHOW BOAbI.

* OCTOpPOXXHO OMyCTUTE B CTaKaH MarHUTHbIM SAKOPb.
MomectTe cTakaH Ha pabouyylo NOBEPXHOCTb Mar-
HUTHOM Melwanku. BkniounTe mMelwanky v oCTOpOX-
HO, 4TODbI He pa3buTb 3NeKTPOA, ONyCTUTE ero B CTa-
KaH C pacTBopom wwenouu ( puc. 9).

[\]

4]

Puc. 9. YctaHOBKa A1 KUCIOTHO-OCHOBHOMO TUTPOBAHUSA:
1 — GrlopeTKa; 2 — WTaTtMB A/1a 3aKpenneHus aardunka pH;
3 — partuuk pH; 4 — aKopb MarHMTHOW MeLLanKu;

5 — MarHuTHas Meluasnka

s

W



* 3akpenuTe 31eKTpoA B LWUTaTUBE. AKOPb MeLlask1 He JOMKEH KacaTbCs 3NEKTPoaa.
* HauHute 3anucb “amepeHui, [OXKAWUTECH, NOKa NMOKa3aHUA 3M1eKTPoAa CTaHyT cTabusb-
HbIMMU.
* [lpubasbTe K pacteopy 2—3 Kaniu pacteopa dheHondranenHa.
* [lpunusaiite c ognHakosow ckopocTbio 0,1 M pacTBop xnopoBogopofa B CTakaH C pac-
TBOPOM LLLESIOYMU.
Obpamume BHumaHue, 4TO NPU NPUBAUKEHUM TOUKM HelTpanusaumu (koraa byaer npunu-
TO npumMepHo 9,5 MA pacTBopa KUCIOTbI) pacTBOp KUCIOThI fobaBnsaiTe no Kannsm. B momeHT
obecLBeumBaHUA OKpacku ceHondTanenmHa jocTMraeTcs Touka Hemtpanusauuu. pH pacteopa
B 3TOW TOYKe paBeH 7.
* [lpuneiite eweé HECKONIbKO M/ pacTBOpa KUC/IOTbl B CTaKaH. 3aHecuTe NoyYyeHHble JaH-
Hble B Tabnuuy. CaenaiTe BbiBOAbI NO pe3ynbratam paboTb.
Bbisogpbi:
YKa3aTtb, Kak MOXXHO OnpefeNiTb TOUKY IKBUBANIEHTHOCTH (KOraa Lenoyb NOMHOCTbIO BCTY-
Muia B peaKkLMio C KUCOTOM).
2. UHCTPYKUMSA K BbINOSHEHWUIO AEMOHCTPALMOHHOIO OnbiTa «TennoBor 3deKT peakumm
FMAPOKCHAA HAaTPUS C YINIEKUC/IBIM ra30M»:
* KpyrnogoHHyto konby 3amnosiHute yrmekucabiM rasom M3 annapara Kunna wnm npubopa
KuptowkuHa. MonHoTy 3anonHeHns NpOKOHTPONUPYUTE NPU MOMOLLM FOPSALLEN JTYYUHBI.
* B HanonHeHHyto razom Konby ObICTPO HacbInbTeE MOPOLUOK MMAPOKCHAA HATpUsA (Ha Kon-
6y émkoctbio 0,5 n cnegyer B3satb okono 10 r NaOH) u repmetnyHo 3akpoite npobKom
C AaT4yMKaMu TeMneparypbl U JaBEeHUS.
* HauHute namepeHus v HabnopaiTe, Kak B TedeHne 2—3 MUHYT U3MEHSIOTCA 3HAYEHUS
Temneparypbl U fasnexus (unm o6béma) B Konbe-peakrtope.

NMOMOLLb YHYUTENIO

Marepuanbl ons KonmpoBaHus
Tabnuua pesynbratoe paborbi
Pesynbtartbl smepeHuit /HabnogeHuii naboparopHon pabortbl
«Peakuus Hevitpanusauumn»

PactBop nocne
nobasneHuns
M36bITKA KUCNOTbI

UcxopHbiit pac- PacTtBoOp B TO4YKe
TBOP LLEJI0HHU 3KBUBAJIEHTHOCTH

3HaueHue

3HaveHue pH

LieeT cheHoNndTanenHa

Pesynbratbl HabntoaeHWM 4EMOHCTPALLMOHHOIO OnMbiTa
«TennoBow achdheKT peakumn rMapoKcHaa HaTpus C YINEKUCSIbIM ra3oM»
Pe3synbratbl HabnoaeHuim

Mokaszatenu HauyanbHble nokazaHus KoHeuHble noka3zaHus

Jaenenue

Temneparypa

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



TeopeTuueckoe nossicHeHue

1. K nabopatopHoi pabote «Peakuus HenTpanusaumm».

Mpu pnobaBneHWn K pacTBopy Liesioyn pacteopa Kucnotel pH 6yaet cHuxarbca. Mpu pas-
HOMepPHOM [00aB/ieHMM pacTBopa MOXHO A0OUTbCA Xopollero rpaduyeckoro M3obpaykeHus
KPWBOW TUTPOBaHMA CUIbHOMO OCHOBaHWA CU/IbHOW KucioTo. Ha rpadmke Gyaet BuaeH cka-
YOK TUTpOBaHUA, Koraa pH pacteopa 3a kopoTkoe BpeMs (npu nobasneHnm HebOobLIOro Konu-
YecTBa KWUC/OTbl) U3MEHAETCS 3HAYUTESIBHO.

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

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

[aHHbIM onbIT HAMNAAHO AEMOHCTPUPYET XMMUYECKUE CBOMCTBA LLLeSIOYEN U KUCIIOTHbIX OK-
cugos. [1na ero npoeeaeHUs pekoMeHayeTcs 6patb Konby Takoro pasmepa, 4tobbl AaTunK TeM-
nepaTypbl, NPOXOAA Yepe3 pe3nHOBYIO MPobKy, Kacanca nopoLlKka ruapokcuaa Hatpusa. [ns
COKpALLLEHUs BpEMEHWU NPOBEAEHUS OMbiTa Jyylle UCMOMb30BaTh HE rPaHysbl TMAPOKCUAA Ha-
TpUS, a NOPOLLOK, T.e. HEOOXOAMMO NMPeaBapPUTESIbHO PACTEPETDL LLENOYb B CTYIKE.

Mpu nposeneHMK onbiTa Ha CTEHKax KOnbbl KOHAEHCUpYeTCA Boda, Kotopas obpasyetcs
COIMMACHO YPABHEHUIO PeaKLUu:

2NaOH + C02 = N32CO3 + Hzo + Q

MeToguueckue KOMMeEHTapum

[Ons dopMupoBaHMa ymeHUa NPOBOAWUTb TUTPOBAHWE PEKOMEHAYEeTCA MPOBECTU OMbIT He-
CKOJbKO pas. [lepBoe TUTpoBaHUe ABNAETCS NpUKMAoYHbIM. OHO No3BONSAET onpenenuUTb Npu-
MEepPHbIM 0ObEM KMCNIOTbl, HEOOXOAMMOW AN LOCTUNKEHUS TOYKU IKBUMBAIEHTHOCTM.

Mpy BTOPOM TUTPOBaHMKU MPU NPUBIMNKEHUU K TOUKE 3KBUBASIEHTHOCTU PACTBOP KUC/OTbI
npubaBnsaeTca no Kannam, 4OXKMAAACb OTK/IMKA aaryvka pH.

O6pamume BHumaHue! B LeMOHCTPaLMOHHOM OfbITe HENb3A UCMO/b30BaTb NIOCKOLOHHbIE
1 KOHMYecKue Konbbi!

3apaHusa K ypoKy

1. 3a0aHue Ha pazBumue pyHKYUUOHANLHOU 2PAMOMHOCMU

KucnotHocTb enyaka — nokasatesnb, KOTOPbIA XapaKTepusyeT coaeprkaHue KUCNOTbl B
)enypoyHoM coke. XKenyaouHbIM COK, B COCTaBe KOTOPOro eCTb COMAHAsA KMCNoTa, obsasareneH
ANs MpoueccoB nuuwiesapeHus. HapyuweHve obMeHa BeLLECTB, a TaKKe BO3LEUCTBUE MHbIX
(haKTOpOB MOXET NPUBECTU K MOBbILLEHHON KMCIOTHOCTH »KeNyLo4YHOro coka. B atom cnyyae
BpayM HasHayaloT aHTauugHble npenapatbl, Hanpumep «Anbmarenb». B cocTtae npenaparta
BXOAAT MMAPOKCUL aNOMUHUA U TMAPOKCKUI MarHus. Kakytlo posib UrpaioT 3TW BeLecTBa B CHU-
YKEHUU KMCNIOTHOCTU >KeNyfo4YHOro coka?

PewweHue:

[MapoKcua antoMUHUA U TMOPOKCUL, MarHua BCTYNAlOT B PeaKUuMIO C COJISHOM KWUCNOTOM,
NMPOUCXOAUT peakuns HerTpanusauuu. flmapokcna antoMUHUS U TMOPOKCHUL, MArHUs HerTpanu-
3YIOT CONAHYIO KUCIOTY.

2. 3adaHue 019 nodzomoBku k TMA, Bl1P

C KaKnMMKM 13 NepedncieHHbIX HUXKe BELLECTB pearMpyet pacTBOp rMAPOKCUA, Kasus:

1) dbocchopHas kucnorta;

2) ruapoKcua, HaTpus;

3) cepHUWCTbIN ras;

4) ruapoKcUa MarHus;

5) okcup meam ().

Ortser: 1, 3.



2) YcTtaHoBUTE coOTBETCTBME Mexay UCXoaHbiMU BeleCTBaM U NPOAYKTaMU peaKLUUn.

WCXOAOHbIE BELLIECTBA MPOLOYKTbI PEAKLIMM
A) H,S0, + KOH 1) NaNO; + H,0

B) NaOH + HNO, 2) Na,SO; + H,0

B) NaOH + H,SO; 3) K,SO, + H,0

4) Nazs + Hzo

A|lb|B

Otget: 3, 1, 2.

3) MNMpu3HakaMu npoTekaHus peakuun mexay rugpokcuaom meau (Il) u cepHol kucnoton
ABNAIOTCA:

1) pacTBOpeHue ocankKa;

2) nosiBneHve ocagkKa;

3) obpazoBaHue HGecLBETHOro PacTeopa;

4) obpasoBaHMe OKpaLLeHHOro pacTeopa;

5) BbigeneHue rasza.

OtserT: 1, 4.

KoHTposnbHble BONpOCHI:

1. O6bACHWTE, KaK U NOYeMy M3MeHsAEeTCs 3HadyeHne pH pacTBopa npu TUTPOBaHUM CUbHO-
rO OCHOBaHMUSA CUIIbHOM KUCNOTOM.

2. MoxHOo N1 ucnonb3oBaTb BMecTo heHondTanenHa pacTBop MeTunopaHxa?

3. lNepeuncnvre Knacchbl BELWECTB, C KOTOPbIMU pearvpyroT HepacTBOPMMbIE B BOJE OCHO-
BaHWSA U wenouu. Npueegute npumepbl. HazoBuTe NpusHaku peakuui.

Tembl npoekmHoix u ucciedoBamenbckux pabom

1. OnpegeneHue copepkaHns ackopbUHOBOW KMCNOTbI B JIEKAPCTBEHHbIX Mpenaparax.

2. OnpepeneHve KMCNOTHOCTM (DPYKTOBbLIX COKOB.

3. OnpeneneHve KUCNOTHOCTU Kedupa U APYrUX MONTOYHbIX NPOLYKTOB.

4. CpaBHuTeNIbHasA XapaKTepPUCTUKA KUCIIOTHOCTU AGN0YHOrO 1 CTOIOBOMO YKCyca.

5. OnpepeneHue copepyaHus KUCNOTbI B IMMOHE.

9 knacc

Ypok 3. «Teopusa 3nekmponumuyeckol ouccoyuayuu.
dnekmposiumel U He31IKMPOsIUMbI»

CesizaHa cO 3HAaKOMCTBOM OOy4yaeMblX C MeToAamu HayyHoro (y4ebGHOro) uccremoBaHus.
Mpu BbiNnoMHEHUM paboTbl yyalMecs MosydaloT 3KCNepUMeHTaslbHble AaHHble (haKTUHecKui
Matepuasn), KoTopble BO3MOXHO K/lacCMULMPOBaTb. 3aTeM MPOBOAAT TEOPETUYECKUN aHaANU3,
B pe3y/ibTate KOTOPOro 060CHOBLIBAETCA pa3fefieHUe BELLLECTB He TO/IbKO Ha OCHOBE 3KChepu-
MeHTasbHbIX (haKTOB, HO M HA OCHOBAHMMK CTPOEHUs BellecTBa. Ha nocnegyowmx ypokax yda-
Wwuecs 6yayT 3HAKOMUTBLCA C JaNbHEWLIMMM 3Tanamm UCCNef0BaHus.

Tun ypoka: ypoKk-uccnegoBaHue (3KkcnepuMeHTasibHOe U3yyeHre HOBOro Matepuana).

Llenb ypoka: co3patb ycnoeus gns onpeneneHns npuHaaiexHoCcTu BeLecTB, CMecen Be-
LECTB M PACTBOPOB BELLECTB K 3/IEKTPOSIMTAM U He3NeKTponuTam, copmMuposars y obyyaio-
LLMXCA MO3HaBaTesIbHble YHUBEpCasibHble y4ebHble AeNCTBUS.

MpoaonKUTenbHOCTb YPOKa: OAMH aKafeMUYecKui Yac.



Mnanupyemble pesynbratbl:

[pedmemHeie:

* PacKpbITb MOJIOXKEHWUS TEOPUM INEKTPONUTUHECKOM Auccoumaumn (pacnan BewwecTB Ha
MOHbI MPU PaCTBOPEHUW UNW PacniaBi€HUH, KATUOHBI U @aHWUOHDI);

* XapaKTepu30BaTb BeLLECTBA NO COCTaBy, CTPOEHWIO W CBOMCTBAM, yCTaHaB/IMBaTb Mpw-
YMHHO-CNIEACTBEHHbIE CBA3W MEXAY AaHHbIMU XapaKTepPUCTUKaMU BELLLECTBA;

* cobniopatb npaeuna 6e3onacHoi paboTbl NPU NPOBEAEHUU OMbITOB, NONb30BATLCA Na-
6opaTopHbiM 060pYyAOBaHWUEM U NMOCYAON.

MemanpeomemHsie:

* Mo3HaBaTesibHble: CO3AaBaTb (COBMECTHO C yYUTENEM) anropuUTM AesTeNbHOCTU NMpU pe-
LWeHWU NpobieM NMOUCKOBOrO XapaKTepa; YyMeTb OpraHW30BbIBaTb UCCIefOBaHWe C Le-
NblO NPOBEPKMU FMNOTe3; YMETb AeNaTh YMO3aK/IlOYeHUS U BbIBOABbI;

* perynsTUBHbIE: KOHTPOJIMPOBATb M OLEHWBATb pPe3ysbTaTbl AEATENIbHOCTU, BHOCUTb KOp-
PEKTUBbI B UX BbINOJIHEHUE;

* KOMMYHWKATUBHbIE: MOJIHO M TOYHO BbIPaXXaTb CBOWU MbIC/IM, apryMEHTUPOBaTb COOCTBEH-
HYIO TOUYKY 3peHus, BCTynatb M NOAAepKuBaTh auanor; acddektveHo pabortarb B nape

WK rpynne Npuy pelleHnn y4ebHbix 3agad.
JludHoCcmHele:
* pasBMBaTb NPaKTUYECKUE YMEHUS, CBA3AHHbIE C U3yYEHMEM OCHOBHbIX MOJIOXKEHWI Teo-
pPUW 3NEKTPONUTUYECKOMN ANCCOLMALIMM;
* NPOSBNATb NO3HAaBATesIbHbIA UHTEPEC, HanpaB/eHHbIM Ha U3y4eHUEe OCHOBHbIX MOOXKe-
HUM TEOPUM INTIEKTPOJIMTUYECKON AUCCOLMALMMU.
O6opynoBaHue, nporpaMmMHoe obecneyeHue u pacxogHblie MaTepuan bl
KomnbloTep, nporpammHoe obecneyeHue Releon Lite, undppoBoi AatumK 31eKTponpoBoa-
HOCTH, cTakaHbl Ha 50 MNI; CTeKNAHHAA Nanoyka; NPOMbIBANKA; Wnatenb — 2 WT., AUCTUIIN-
poBaHHas Boaa; no 20 mn atunoeoro cnuprta; 5%-Horo pacteopa caxapo3bl; pacTeopa cnvprta
(1:1); 5%-Horo pacteopa xnopuaa Hatpusa; 5%-Horo pacteopa xnoposogopoaa; 5%-Horo
pacTBopa rMapoKcuaa HatTpus, noBapeHHas cosb (TBEpaas), caxap (TBEpabin).
Xop ypoka

Jtan ypoka 1. OpraHusauUOHHbIN

MNpennonaraemasa npoaosKuMTeNbHOCTb: 1—2 MUH.

MNepnarormyeckas [eaTeNbHOCTb yUUTENSA:

MpoBEpPSET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoKe, CO3AaET NOJOXKUTE Tb-
HbI 3MOLMOHASIbHbIM HACTPOK Y 0ByYatoLLMXCS.

YuebHasn neatenbHoCTb 0byyalowmxcs:

3MOLMOHANbHO HACTPaUBAKOTCA Ha NPEACTOALLYIO Y4ebHYI0 AeATENbHOCTb

dTan ypoka 2. AKTyanusauusa u 0606weHue sHaHUM

MNpeanonaraemas npogomkutenbHocTtb: 10 MuH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

NpoBoAMT (POHTaNbHYIO Becenly; aKTyanM3vpyeT MMeloLMUecs 3HaHus, nomoraeT obobue-
HWIO 3HaHWM O pacTBOpax;

CO30aET AnsA obyyarolmxca npobnemMHyto cutyaumio; nobyKAaeT K BbiICKa3blBaHWIO Npeasio-
YKeHWIM 0 cnocobe 1 cpeacTBax 4OCTUNKEHUS MOCTABIEHHOMN Lien.

Paboma ¢ mepmuHamu u noHSIMusMU.

MoBTOPUTL M 0OOBLLMTL 3HAHUS YYaLLMXCA O PacTBOPax, PacTBOPSEMOM BeLLeCcTBe M pac-
TBOPUTENE; O TUMAX KPUCTANINIMYECKUX PELLETOK — MONEKYNAPHOW, MIOHHOM; BUAAX XMMUYe-
CKOM CBA3W — WOHHOM, KOBANEHTHOM NONIAPHOM, KOBASIEHTHOW HENONAPHOM




OnucaHue npobemHol cumyauuu.

O6uien3BecTHO, YTO pacTBOPbI BELLECTB B BOAE MMEIOT Dosiee BbICOKYIO TeMrneparypy Kurne-
HMA 1 Bonee HU3KYIO TeMneparypy 3aMep3aHus Mo CPaBHEHMUIO C YMCTOW BodoM. M3secTHo,
4yTO TeMmnepartypa 3amep3aHWs pacTBOpa 3aBUCUT OT KOHLLEHTpaLWUM PacTBOPEHHOrO Belle-
ctBa. Ecnu B 1 kr Bogbl pactBopuTh 1 MOsb BeLecTBa, HAaNpUMep MMIOKO3bl, TO TeMneparypa
3amep3aHua 3Toro pacteopa noHusutcs Ha 1,86. To ectb pactBop OyaeTt 3amep3artb Npu
—1,86. MoHmKeHWe TeMnepaTypbl Ha TaKylO XKe BESIMYMHY MOXKHO Habntogatb Npu pacTeo-
peHun 1 monb muuepuHa, 1 Monb atunoeoro cnupTa B 1 Kr BoApl.

OpHako ecnu B 1 Kr (nuTpe) Boabl pactBopuTb 1 MONIb XNopKUaa HaTpus, TO TeMneparypa 3a-
Mep3aHus pacTBopa ctaHeT Huke —1,86. A Temneparypa 3amep3aHus pacTBopa, COCTosiLLe-
ro u3 1 kr Bogpl M 1 Monb xnopuaa 6apus, elle HUXKe TeMnepaTtypbl 3amMep3aHus pacTeopa
xnopuaa Hatpus. Kak 06bAcHUTb 3T ABneHna?

YyebHasn peatenbHOCTb 0OyyatoLwmxcs:

OtBeyaloT Ha BONPOCHI, BbICKa3biBalOT CBOW NPEANOIOXKeHUs, npeanaratoT U CorNacoBbiBa-
IOT C yuMTEesNIeM TEMY U LiesIb YPOKa; 06CyKaaloT cnocobbl U CPeacTBa AOCTUNKEHNUS LIENN.
lMpednonazaemoe o6vscHeHuUe npobiemMHOU cumyauuu.

Ecnu pacteop 3amep3aet npu 6onee HU3KOM TemMnepaType, TO KOHLEHTPALMA BELeCcTBa no-
BbllwaeTcs. MNoBbleHe KOHUEHTPALUK BELLECTBA NPOUCXOAMT 3a CYET 0Opa3oBaHUS HOBbIX
YyacTul, — MOHOB. [1pn 3TOM KOHUEHTpaLMa YacTul, B pacTBope noBbiwaetcs. [pyrve selue-
CTBa He pacnajaloTCsi Ha MOHbI, KOHLEHTPaUMs BeLLeCcTBa OCTaeTCsl NMOCTOSHHOM, NO3TOMY
TeMneparypa 3amep3aHus 3TUX pacTBopoBs ByaeT oAMHaKoBa.

Cnocob peweHus.

MNoHbl — 3apsixkeHHble YacTuubl. PactBop, cogepkalumnii MoHbl, ByaeT NpoBOAUTL 3NeKTpUYe-
CKMM TOK. PacTBOpbI, cogepKallune MOMeKy/bl, He 3N1eKTPONPOBOAHbI

JTtan ypoka 3. [lpumeHeHMe 3HAaHUA B HOBOM CUTYyaLLUU

MNpennonaraemasa npononKuTenbHoCTb: 17 MUH.

MNepnarormyeckas [eaTeNbHOCTb yUUTENSA:

1. YuynuTtenb 3HAaKOMWUT YYEHUKOB C METOAMKOM NPOBELEHWUS UCCNefoBaHWsA, NAET 3ajaHue,
pasfaét obopyaoBaHue M MHCTPYKUMIO no pabote, obpaliaeT BHUMaHWe Ha OCOBEHHOCTH
paboTbl C AAaTYMKOM 3/IEKTPONPOBOAHOCTH.

2. [Mocne npoBeaeHUs 3KCnepuMeHTanbHOM YacTi 0BCYXKAATCA BONPOCHI O TUMNax KpUcTas-
JIMYECKUX PELLETOK U BUAX CBA3M B MIEKTPOSIUTAX U HEINEKTPOIUTAX.

3. Opraxu3syet obcyxaeHue Bonpoca, NoOYeMy BELLECTBA C MOHHbIM TUMOM CBA3M (a Takke
KOBa/IEHTHbIM MONSAPHbLIM) NPOBOAAT NIEKTPUYECKUIA TOK.

4. O6bsacHsaeT npouecc obpa3oBaHUs MOHOB Npu pacteope. Jlaér onpepeneHns TepMUHOB
«KaTMOH» U «aHnoH». ObpallaeT BHUMaHWe Ha obpasoBaHWe MOHOB MPU PacniaBieHUn Be-
LLLECTB C MOHHbIM TUMOM CBA3M.

5. 3apaéT Bonpocsi:

Kakune noHbl 0bpasytotca npu pacTBOpEHUM Xaopuraa HaTpus u xnopuaa bapus B pactsope?
CKONbKO MOJIb KAaTMOHOB HaTPUS M aHWMOHOB XJlopa obpasyeTcs Mpu pPacTBOPEHUW B BOAE
1 Monb xnopuaa Hatpua?

Bozepaluaercs K onucaHuio NnpobieMHON CUTyaLUMm, MPOCUT OOBACHUTbL ABNEHUS.

6. lNMpepnaraet BbINONAHWUTL 3a4aHUA.

YyebHas pesatenbHoCTb 0byyatoLwmxcs:

1. YYeHWKM BbLINONHAIOT 3KCMEepUMEHTaNIbHYO paboTy; 3aHOCAT pesynbTaTbhl U3MEPEHUN B
Tabnuubl.




2. OnpenensaoT TUN KPUCTANIMYECKUX PELLETOK U BUA, XMMUYECKOMN CBSA3U B 3NIEKTPOIUTAX U
He3sleKTponuTax.

3. B xone obcykaeHus Bonpoca NpUXoasAT K BbIBOAY, YTO 3/1EKTPOUTLI MPOBOASAT 3NEKTPU-
YECKMI TOK 3a CYET 3apsHKEHHbIX YAacTUL, — WOHOB.

4. N306pakaloT B TETPafAX CXeMy 06pa3oBaHWsA MOHOB, 3aMWCbiBAOT ONpPeaeneHus.

5. OtBevatoT Ha Bonpochl yuutens. O6bACHAOT NPobaeMHy0 CUTyaumio.

6. BoinonHAOT 3apaHus yuntens

dtan ypoka 4. KoHTponb ycBoeHus, 06cyxaeHne AonyLweHHbIX
OWUOBOK U X KOPpPEKLUUA

MNpennonaraemas npogonxkutensHoctb: 10 MUH.

Meparormyeckasn feATeNbHOCTb yUUTENS:

opraHusyeT obCy>KaeHWe pesynbTaToB UCCef0BaHNUsA, HABOASALLMMM BONPOCaMM NoMoraeTt
BbISIBUTb NPUYMHHO-C/IEACTBEHHbIE CBA3U MEXAY XapaKTepoOM XMMWYECKOWM CBA3M B Belue-
CTBE U NPUHAANIEXKHOCTU BELLLECTBA K 3/IEKTPOJIMTAM U/IM HEINEKTPOUTAM.

YuebHasn peatenbHOCTb 0ByYalOLMXCA:

[EenatoT BbiBOAbI U 0DOPMAAIOT NabopaTopHoe UCCieaoBaHWe B TETPAaAX

JTtan ypoka 5. UHdopmMmauus o poMmalwHeM 3apaHumn U pedieKkcus

MNpepnonaraemas NpPoAOIKUTENBHOCTb: 6—7 MUH.

MNepnarornyeckas oeaTeNnbHOCTb YYUTENS:

MHGOPMUPYET O AOMALLHEM 334aHUNU, [AET KOMMEHTaPWI MO €ro BbIMOSIHEHUIO;
npepsiaraeT aHkeTy pedieKCUMU K YPOKY M npepsaraeT paccymtatb «MHAMBUAYaNbHbBIN WUH-
[LeKC KayecTBa YpOKay;

NoABOAUT petIEKCUBHYIO CTAaTUCTUKY YPOKA NO KOMIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4eHUs 5;

LEMOHCTPUPYET 3anucb NpobiieMbl M LeNU ypoka, cnpatwumsaet: «Kak bl gymaete, peleHa
nv npobnema, gocturHyTta nv uenb?» Ecnn npobnema He pelwieHa v uenb He AOCTUrHYTa,
npeanaraer obbsAcHeHWe U 3a4a€T B OOMOJIHEHWE K AOMAlUHEMY 3a4aHuio nogymartb Hag,
npUYUHaAMK 3TOTO.

YuebHasn peatenbHOCTb 0ByYaloLWMXCA:

3aJal0T YTOYHSOLLME BOMPOCHI O BbINOJIHEHWW AOMALLHEro 3aAaHus;

PacCUYMTLIBAIOT MHAWBUAYASIbHBIA MHOEKC KaYecTBa YPOKa;

onpenensioT cTeneHb COOTBETCTBUS NMOCTABIEHHOW LLeNIM U pe3ysibTaToB AeSATeNIbHOCTH; CTe-
NeHb CBOEro MPOABUXKEHUSA K Lienu;

BbICKA3bIBAIOT OLEHOYHbIE CY)XAEHWUS U COOTHOCAT pe3y/bTaTbl CBOeM AeATENbHOCTU C Le-
Nbio ypoKa

Marepuanbl Ans NOAroTOBKU K YPOKY

NHCTpyKums K nabopaTopHOMY UCCNEAOBAHUIO «DNEKTPOSIUTLI U HEINEKTPOUTBIY.

 3anycTute Ha perucrTpartope AaHHbIX nporpaMmHoe obecriedeHue Releon Lite. Mopknio-
ynTe JATYMK 3NEKTPONPOBOAHOCTU M3 KOMMeKTa umdpoeon naboparopun Releon k pe-
rMCTPaTopy AaHHbIX.

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

* AHanoruyHble [ENCTBUS NPOBEAUTE C Caxapo30M.



* B crakan Hanente 20 mn 5%-Horo pacteopa caxapo3sbl. OnycTute B HEro Aaryuk 3nek-
TPOMNPOBOAHOCTH, 3aKPEMNIEHHbIN B Nanke wrarvea. HabniogainTe 3a usmeHeHWeM 3Have-
HWA 3neKTponpoBogHocTHU. Koraa nokasaHusa gatynka nepectaHyT M3MEeHATLCA, 3anuLum-
Te ero 3HayeHue B Tabnumuy.

» O6bpamume BHumaHue! [laTumK TLLATENIBHO MPOMOMTE BOAOW.

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

NMOMOLLb YYUTEJIO

Marepuanbl gns KonupoBaHUs
Tabnuua pesynbratoe paborbi
Pesynbratbl uamepeHui

Ne HassaHue BewecTea, 3HauyeHu1e 3/1eKTPonpo- OneKTponuT unm
onbiTa pacTtBopa BogHocTu, MKCM/cm HE3JIEKTPOIUT
1 MNoBapeHHas conb (TB.)
2 Caxapo3a (78.)
3 Caxaposa 5 %-Hbiit
pacteop

AHKkeTa gna pacqéTa MHONBUOYaIbHOIO UHOEKCa KadyeCcTBa ypOKa npuseneHa B ornuca-
HUN YPOKa <<M3yquMe CTPOEHUNA NMNIaMEHN».

TeopeTuueckoe nosscHeHue

Mpu pacTBOpeHWM B BOAE MOHHbIX COEAWHEHWW MONSPHbIE MOJEKY/bl BOAbI OKPYXKaloT
(«conbBaTUPYIOT») 3apsiXKeHHbIe MOHbI, NEPEBOAA UX B pacTBop. MonekynsipHble coeguHeHus
CONbBATUPYIOTCS, HO HE pacnajaroTcs Ha MoHbI. B nepBom cnyyae pacTBop NpoBOAMT 31eKTpU-
YeCKWM TOK, BO BTOPOM HET.

Onpepenutb NpUHaANEXKHOCTb BELLECTBA M/IM PacTBOpPa BELLECTBA K 3/IEKTPOSIUTAM MOXKHO
MpY NOMOLLU U3MEPEHUA INIEKTPONPOBOAHOCTU. Ecnmn anekTponpoBoaHOCTh BENMKa, TO UCCne-
AyeMblii 06beKT — 3nekTponuTt. Ecim 3HaueHune anektponposoaHocTu MeHble 20 MKCM /cm,
TO 3TO HE3NEKTPOIUT.

MeTtoguueckue KoMMeHTapuu

Yucno nccnenyembix Ha YpoOKe BELLECTB U PACTBOPOB MOXHO yMeHbLIUTb. MOXXHO nccneno-
BaTb KaK MUHUMYM HE3NEKTPOJSIUT, €ro pacTBOp, PACTBOP COJSIU, KUCNIOTbI U LLENOYM, a TaKXKe
TBEépAble BelwlecTea. [lpM HEBO3MOXKHOCTU OpraHM30BaTb UCC/efoBaHWE BELLECTB OAHOBpe-
MEHHO BCEMMW YYeHWMKaMK MOXKHO pacnpepenvTb paboty rno rpynnam. Torga nonydeHHble pe-
3yNbTaThl yyalmMecs 3aHOCAT B Tabnuuy, M306parkEHHYIO Ha JOCKe.

Mo>HO MCnonb30BaTb TEXHOOMMIO CMelaHHoro obyuyeHuns. B knacce opraHusylotcs He-
CKOMbKO paboumnx 30H, B KOTOPbIX OyayT pacnoniaratbCa pasHble pacTBopbl U BellecTsa. [pyn-
Mbl YYaLLMUXCSA NOOYEPELQHO BbIMNOJIHAIOT UCCNIEAOBAHMA B OOHOM 30He, 3aTEM NepexoisT BO BTO-
PYIO 30HY U T. .

3apaHusa K ypoKy

1. 3a0aHue Ha paszBumue yHKYUOHANLHOU 2paMOMHOCMU

Bbl yacTo 3amevanu, 4To BO BpeMs rofionéaa TpoTyapbl U 4OPOrU NOCbINAT aHTUIONONEL -
HbIM peareHTOM. B KauecTBe peareHTa MCNOJb3YIOT MOBAPEHHYIO COJIb UM XJIOPUCTbIN KasbLMK
(CaCl,). Kakor peareHT bynet 6onee apheKTUBHbLIM A1 YHUUTOXKEHUSA NibAa, eciv 6bino no-



TpayeHO OAMHAKOBOE KOJIMYECTBO BeLLeCTBa NOBAPEeHHOW COMIM U XJIOPUCTOrO Kasbuus (cTom-
MOCTb peareHToB He yuuTtbiBaetcsa)? OTBeT noscHuTe.

PewweHue:

MNpu nonagaHuun Ha nNén BeLwecTBO NocTeneHHo pacteopsetcs. [1pyu pacTeBopeHun B Boge
1 Monb xnopuga Hatpus faét no 1 monb noroe Hatpus (Na*) u xnopa (CI). Mpu pacTsopeHuu
1 monb CaCl, obpasyetca 1 Monb MOHOB Kanbuus U 2 MONb MOHOB Xnopa. PacTtesop xnopuaa
Kanbuusa 6ynet 3amep3arb npu 6onee HW3KOM Temneparype (Npu yClOBUM OAMHAKOBOWM KOH-
LLeHTpauuM Mosb /Kr BOAbl) MO CPABHEHMWIO C PaCTBOPOM XJlopyaa Hatpus. A 3HauuT, 1 acdek-
TUBHOCTb ero Oyaer Bbille.

2. 3adaHue 0n19 nod2omoBku k MMA, BI1P

1. K xOopoLuo pacTBOpUMbIM 3/1EKTPOSIMTAM OTHOCUTCA:

1) rnopokcug 6apums;

2) docdart mMarHms;

3) cynbcbup mepu(ll);

4) kapboHar Kanbuus.

Orser: 1.

2. DNeKTPUYECKUI TOK MPOBOAUT PacTBOp:

1) atmnosoro cnupTa;

2) muuepuHa;

3) rnoKo3bl;

4) ruppokcuaa Kanbuus.

Orser: 4.

3. YctaHOBUTE COOTBETCTBME MEXAY BELLECTBOM M O0OPa30BaBLUMMUCA MOHAMK (C YY4ETOM
Ko3dpuumeHTOB).

INEKTPONUT NOHbI

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

B) Na,S0, 2) Na“ + OH~

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

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

Tembl npoekmHbix u uccnedoBamensckux pabom

1. TuppatHas Teopus pacteopos [l. . MeHpeneesa.

2. CraHoB/IeHWE OCHOBHbIX MOJIOXKEHUI TEOPUU INeKTponuTUyeckon auccoumnaumum C. Ap-
peHuyca v B. OctBanbaa.

3. OnpepeneHre 3neKTPONPOBOLHOCTU PACTBOPOB BELLECTB B HEBOAHOW cpeae.

4. OnpepeneHve MONSAPHOM MacCbl HE3NEKTPOIUTA KPUOCKOMUYECKUM METOAOM.

5. BbisiBneHue 3aBUCUMOCTH 3/IEKTPONPOBOAHOCTH OT KOHLIEHTPaL MM MOHOB B PacTBOpPE.

Ypok 4. «[anozeror»

Tema aKTyanbHa A/1A yyaluMXcs, TaK Kak MMeeT 6osbluoe 3HaYeHUe A8 KU3HeaeATebHO-
cT1 yenoseka. MpuMeHeHe ranoreHoB U UX COEAUHEHWUI OFPOMHO. 3HaHWe CBOMCTB 3TUX Be-
LLECTB M MX coeamnHeHun obecrneunt besonacHoe obpalleHre C HUMK, PaCcLLUMPUT KpYro3op ob-
y4aeMmbix.



Tun ypoka: 0606uieH1e 1 cucteMatusaumsa 3HaHU C MPUMEHEHUEM AEMOHCTPALMOHHOIO
3KCMepuMeHTa.

Llenb ypoka: cozgatb ycnosus asisg 0606WweHns 3HaHU O (U3UHECKUX U XUMUYECKUX CBOM-
CTBaXxX rajoreHoB, UX MPUMEHEHUWU U 3HAYEHWUU B XKU3HU YeNloBeKa; (hOPMUPOBAHUSA NMO3HABa-
TeNbHbIX YHUBEPCA/bHbIX YYeBHbIX AENCTBUIA, YMEHUA LieNleHanpasieHHo Habnogartb 3a XMMu-
YECKMMU MpoLeccamu.

MpoponknTeNbHOCTb YPOKA: OAMH aKaJeMUYeCKUi Yac.

MnaHvpyemble pesynbTatbl:

lpeomemHeie:

* XapaKTepu3oBaTb (PU3MYECKME U XUMUYECKUE CBOMCTBA HEMETA/IJIOB Ha NpUMepe rano-
reHoB;

* MPUMEHATb OAMH U3 OCHOBHbIX METOLOB MNO3HaHWUA: HabnoaeHue;

* ONWCbIBaTb CBOWCTBA raJIOr€HOB B Pa3/IMYHbIX arperarHbiX COCTOSAHWUAX, BbIAENAS UX Cy-
LLLeCTBEHHbIE NPU3HAKMU.

MemanpedmemHesie:

* Mo3HaBaresibHble: MPOBOAWTb HAOMIOAEHMSA U OMUCHIBATL MPU3HAKK WU YCIOBUSA TEYEHUA
XMMWUYECKWUX peaKkuui, Aenatb BbiBOAbl HA OCHOBE aHanu3a HabniogeHui 3a aKcnepwu-
MEHTOM, NOJly4aTb XMMHUYECKYIO MH(POPMAaLMIO U3 Pa3/IMYHBIX UCTOYHWUKOB;

* perynAaTUBHblE: MPOrHO3MPOBATb Pe3ysbTaT YCBOeHUs yyeOHOro Matepuasna, OueHUBaThb
KayecTBO W YPOBEHb YCBOEHMWS yuebHOro marepuana;

* KOMMYHWKaTMBHbIE: MOJIHO M TOYHO BblpakaTb CBOW MbIC/IM, apryMeHTMPOBaTh COOCTBEH-
HYIO TOYKY 3peHus, BCTynaTb U NoAndepkvBaTb guanor; 3cdekTueHo paboTatb B nape
WK rpynne npu peleHrMn yyebHbix 3aaau.

JluyHocmHele:

* OLeHMBaTb YPOBEHb YCBOEHWUS y4ebHOro Matepuana, UCXOAs U3 COLMANbHbIX U JIMYHOCT-
HbIX LLeHHOCTEW;

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

O6opynoBaHue, nporpaMmMHoe obecnevyeHue U pacxoaHble MaTepuanbl

ATXP; cnupToBKa MKW aneKTpuyecKasn niaunTka; LWTaTMB; BOPOHKA; CONIiHAsA KMCoTa (KOHL.);
aMxpomar Kanua unu gpyrve okucautenn (MnO,, KMnO,); pacteop 6pomuaa kanus 2%-Hbii;
pacteop voamaa Kanua 2%-Hbii; pacTBOp slaKMyca Mnu apyroro Kpacutens (dykcuHa); pac-
TBOP Xnopuaa xenesa (Il) ceexkenpuUroToBNEHHBIN; KpaxMasibHbIM KNencTep; akTMBMPOBaHHbIM
yronb; 5%-Hblit pacTBop cynbduTa HaTPUA; UOA KpUCTanauyeckuin, 6pom B amnyne, GpomHas
BOZa, reKcaH; CnuUpT 3TU/OBbIN; NPOBKKU ANa NpobUpok; NPobUpPKK; MUHEpPanbl, cogeprKaline
ranoreHsbl (h1lOOPUT, KAMEHHASA COJb, CUJIbBUHWT).

Xop, ypoka

Jtan ypoka 1. OpraHusauMoHHbIN

MNpennonaraemasa npoaosKuMTeNbHOCTb: 1—2 MUH.

MNeparornyeckan neaTenbHOCTb yunTENS:

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

YyebHasa aeatenbHoCTb obyyatoLmxcs:

3MOLMOHANbHO HACTPaUBAKOTCA Ha NPEACTOALLYIO y4ebHYI0 AeATeNbHOCTb

dTan ypoka 2. AKTyanusaums m 0606LwweHre 3HaHUI

MNpennonaraemas NpoAOMKUTENBHOCTb: 6 MUH.
Meparorvyeckas fesATeNbHOCTb YYUTENS:




npoBoaMT (pOHTaNbHYIO Becefly; aKTyanM3MpyeT MMeloLWMUecs 3HaHus, nomoraeT obobuie-
HUWIO 3HAHWUK;

CO30aéT AnsA obyvarolmxca npobnemMHyto cutyaumio; nobyKAaeT K BbiICKa3blBaHWIO Npeasio-
YKEeHUI 0 cnocobe u cpeacTBax AOCTUKEHUA MOCTAB/EHHOMN LE.

Paboma ¢ mepmuHamu u noHIMusAMU.

MoeTOpUTb M 0606LWMTL 3HAHMUA yHaLLMXCA 06 O0COBEHHOCTAX CTPOEHWUA HEMETanNsoB, pas-
HOOOPAa3HbIX arperaTtHbIX COCTOSIHMAX BELLECTB, MHOroobpasuu LBETOBbIX OTTEHKOB Be-
LLLECTB, UX XMMUYECKOW aKTUBHOCTH.

lMocma+oBka npobnemHozo Bonpoca:

Korga roBopsaT 06 aKTMBHOCTM MeTaioB, TO 06paLlaloTcs K pagdy HanpsKeHWn MeTasnsios.
OH nokasbiBaeT, KakoW MeTann 6onee aKTMBEH U MOXKET BbITECHUTb MEHEE aKTUBHbIW MeTa
13 pacteopa ero conu. MoXKHO N1 NPUMEHNUTb AaHHbIA NOAXOA NPU XapaKTepUCTHUKe ranore-
HoB? Kak npakT1yecku 3To ocyLecTBuTb?

YyebHasa neatenbHoCTb obydatoLmxca:

OTBEYAlOT Ha BOMPOChI, BbICKA3bIBAOT CBOW NPEANoNoXKeHUs, NpeasiaraloT U COrMacoBbIBatOT
C yuuTeNEeM TEMY M Liefib YPOKa; 0B6Cy»KaatoT cnocobbl v CpeacTsa AOCTUXEHUS LieSH.
[pednonazaemeili omBem Ha Bonpoc.

Bo3moxkHo, ecnv ucnonb3oeatb pacTBopbl cosierd, 06pa3oBaHHbIX rasioreHamMu.

Cnocob peweHus.

MpoBeCTH XMMUYECKUI IKCMEPUMEHT U KCMEPUMEHTA/IBHO JOKA3aTb BO3MOXHOCTb BbITEC-
HEHWs MeHee aKTUBHbIX rasioreHos 6osee akTUBHbIMM

JTtan ypoka 3. [[pyuMmeHeHHne 3HAaHUWA B HOBOM CUTyaLUH

MNpennonaraemas NpPoOAO/IKUTENBHOCTb: 25 MUH.

MNeparornyeckas [eATeNbHOCTb yYUTENSA:

1. Yuutenb senér dppoHTanbHyto beceny, B KOTOPOW 0OCYKAAKOTCA OCHOBHbIE BOMPOCHI: MOJO-
YXeHue ranoreHos B [eproanyeckoit cucteme; U3aMeHeHUe paiMyCoB aTOMOB rasloreHoB, U3Me-
HeHWe WX HeMETa/INIMYEeCKUX CBOMCTB; CPABHUTE/IbHAS 3NEKTPOOTPULLATENBHOCTb FaJIOreHOB,
OKMCJIUTESIbHbIE CBOMCTBA, TUIM KPUCTANITIMYECKOW PELLETKH, arperaTHoe COCTOsIHWE rasloreHoB.
2. MpoBoanT aeMOHCTpaLMio hU3MYECKUX CBOUCTB: Bpoma u nopa. HarpeeaHue Kpuctannu-
Ka 1o B Npobupke. 3HAKOMCTBO 0by4YaeMbIx C siBneHnem cybaumayuu. PactBopumocTb no-
Aa B Boge v cnuprte. [leMoHcTpauus 6poMHONM BOabl.

3. Mpepnaraet pewnTb 3KCNEPUMEHTA/IbHYIO 3aady: pa3baBieHHble pacTBOpbl Moga U 6po-
Ma O4eHb CXOXW. Kak MOXHO pasninynTb 3TM pacTBOpbI?

OTMeyaeT NpaBubHOCTL ONpeaesieHns Moaa C NOMOLLBIO Kpaxmasa M yKasblBaeT Ha HOBbIM
Cnocob, OCHOBaHHbIM Ha pa3HOM PAcCTBOPMMOCTU rasloreHOB B BOAE M HEMOJAPHbLIX PACTBO-
putensx.

IemoHcTpupyeT pactBopuMocTb 6poma 1 noga B rekcaHe. B npobupku ¢ 6pomHon u noa-
HoW BoaoM Hanueaet no 1 mMn rekcaHa. 3akpbiBaeT Npobupku NpobKon u BcTpsaxueaet. Pac-
TBOp OpOMa B reKcaHe OKpaLUMBAETCHA B XKENTO-KOPUYHEBLIM LBET, MOga — B (PMONETOBbIN
uBeT. Y4eHUKM JOMKHbI caenatb BbiIBOAbI.

4. Mpepnaraet obyyaemMbiM AaTb XapaKTEPUCTUKY XMMUYECKMX CBOWCTB OpoMa M Moaa: C Ka-
KMMW KNaccaMu BELLECTB OHU pearnpytoT, 4To obpasyeTcsa B pesysbrate NpPOTeKaHUs peak-
uni. MNpoBepseT NpaBUIbHOCTb HANUCAHWUS YPaBHEHUHM peaKL M.

5. BosBpawaetca k npobnemMHomy Bonpocy. OTMeyaet, 4To XMMUYECKUE CBOWMCTBA rasore-
HOB 3HauuTeNIbHO Wwupe. B 3ToM MoxHO ybeauTtbes, npoaenae psag onbitos. Obpalyaer BHU-
MaHWe Ha 0COBEHHOCTb NPOBEAEHMS 3KCMEepUMEHTa: BCE OMbiTbl OyAyT NPOBOAWUTLCA B OA-
HOM Npubope, KOTOPbIM Ha3biBaeTcs «Annapar 414 NPOBeAEHUS XUMUYECKUX PeaKLUiy.




OnucbiBaeT KOHCTPYKUMIo Npubopa. OTMevaeT, 4To M3-3a BbICOKOW aKTUBHOCTU X/lopa peak-
LMW MPOTEKAIOT OYEHb BLICTPO, MNO3TOMY HEOOXOAUMMO BHUMATENIbHO C/IeAMTb 3a NpoTeKato-
LWMMKU npoueccaMu. [leMOHCTpUpPYET OnbIT COMMACHO MHCTPYKLUH.

6. MNpocuT 3aHecTn pesynbrarbl 3KCNepuMeHTa B Tabnuuy. [posepseT NpaBUIbHOCTL HaMK-
caHus HabnoaeHH M ypaBHEHUIM peaKLUmWi.

1. Mpepnaraet yyawmmcs Bbinucarb U3 yuebHuKka obnactv NnpMMeHeHUs raloreHoB M UX COo-
eMHEHWI (NpY HaMYUKU BPEMEHM).

YyebHasn pesatenbHOCTb 0byyatoLmxcs:

1. OTtBeyvaloT Ha BONPOCHI yunTens, npu HeobX0aAMMOCTU KOPPEKTUPYIOT OTBETbI OAHOK/ACC-
HUKOB.

2. HabniopaioT 3a jeMoHcTpauuei onbita, B paboumnx TeTpagsax AenatoT KpaTkue 3anucu.

3. MNpuHumMatoT ydactve B obCyKaeHWM crnocoba pelueHWs 3KCMepuMEHTasIbHOW 3ajauu,
npeanaratoT cBou crnocobbl. HabnopaloT 3a AemMoHcTpauuei onbita, ybexkaarorcsa B npa-
BUIbHOM oTBope cnocoba pelleHUs 3aJadvn C NPUMeHeHWeM Kpaxmasna. 3anvcbiBaloT pe-
3y/bTaThl 3KCNEPUMEHTA B TETPALM.

4. 3anucblBaloT ypaBHEHWUSA peakuMi rafioreHoB ¢ Metannamu u Hemetannamu. OauH s ob-
y4YaeMbIX 3a4UTbIBAET CBOM BapMaHT OTBeTa.

5. Habniopatot 3a npoBefeHUeM 3KCnepuMeHTa.

6. 3aHocsT pesynbTaTtbl HabMOAEHWIM B TabnuLy.

7. 3anucbiBatoT B pabouyio TeTpaab COeAMHEHWUS U UX NMPUMEHEHME B pPasfiiHbIX 0bnacTax
JleATeNIbHOCTHU YesloBeKa

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

MNpennonaraemas NpoAOKUTENBHOCTb: 6 MUH.

Meparorvyeckas fesATeNbHOCTb yYUTENS:

opraHusyeT obcy)KaeHue pe3ynbTaToB YpoKa, HaBOAALLMMM BOMPOCaMM MOMOraeT BbISABUTb
NPUYUHHO-CNIEACTBEHHbIE CBA3W MEXKAY CTPOEHWEM raJIOreHOB Y X XMMUYECKOW aKTUBHOCTbIO.
YuebHasn peatenbHoCTb obyyatowmxcs:

LEeNatoT BblIBOAbl O XMMUYECKON aKTUBHOCTM rasioreHoB

JTtan ypoka 5. UHdopmauma o pomawHeM 3apaHuu u pednekcus

MNpennonaraemas NpofOMKUTENBHOCTb: 6 MUH.

MNeparorvyeckas fesTeNbHOCTb YUMTENS:

HOpPMUPYET O AOMAaLLHEM 3aAaHUN, JAET KOMMEHTaPUI MO ero BbiNOSIHEHMIO;

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

noABOAUT pedIeKCUBHYIO CTaTUCTUKY YpOKa MO KOJIMYECTBY YYEHWKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHusA 5;

LEMOHCTPUPYET 3anucb NpobeMHOro BoMpoca 1 Lenu ypoka, cnpatwumsaet: «Kak Bbl gymae-
Te, pewweéH v npobnemMHbI BONPOC, AOCTUIHYTA JiM Liesb?»

YyebHas pesatenbHoOCTb 0OyyatoLwmxcs:

3aJaloT YTOYHSIOLLME BOMPOChHI O BbINONHEHUW AOMALLHErO 33AaHUS;

paccunTbiBaloT «MHAMBMAYaNbHbIM MHAEKC KayecTBa YpoKay;

onpenensoT cTeneHb COOTBETCTBUS MOCTAB/IEHHOM eI U pe3y/bTaToB AeATeNbHOCTU; CTe-
NeHb CBOEro NPOABUMKEHUS K LiENH;

BbICKa3bIBaIOT OLEHOYHbIE CYXKAEHWUA U COOTHOCST pe3ysbTaTbl CBOEN AeATENbHOCTH C LEeNbio
ypoka.




Marepuanbl Ans NOAroTOBKU K YPOKY

MHCTpYKUMA K BEMOHCTPaUMOHHOMY OnbITy «[anoreHbly.

* B konby-peaktop nomelator 6—7 r guxpomara Kanus, B BOPOHKY MPUSIMBAIOT KOHLEH-
TPUPOBaHHYIO COMSAHYIO KUCNOTYy 06béMom 10 M.

* [lepBblit NOMNOTUTENbHBIA COCYA, 3anNONHAOT PACTBOPOM KpacuTess, HarnpuMep lakmy-
com.

* Bo Bropoi cocyn HanueaoT 5%-Hbilt pacteop 6poMuaa kanus, B Tpetuin — 2%-Hbii
pacTBOp MOAMAA Kanus U oOaBNSIOT Kansto o4eHb pa3baBieHHOro KpaxMasibHOro Kiew-
cTepa.

* B yeTBEPTHIM NMOrnoTUTENbHBIM cocyn pacTBop xnopuia xenesa (llI), nonyyeHHbIn pac-
TBOpeHWeM nopoluka xenesa B 10%-Hon conaHo Kucnore.

* Matbii M WecTon cocyabl 3anosHAT COOTBETCTBEHHO 5%-HbIM PacTBOPOM LLENOYM U
aKTUBMPOBAHHbBIM YI/IEM,

* B konby npununBatloT COMNAHYIO KUCIOTY M HAarpeBaloT CMECb Ha 3/IEKTPUYECKOW MIIUTKe
unu cnuptoeke. ObpalialoT BHMMaHMe Ha LBeT Bbigensiowerocs xnopa. lMocreneHHo
Konba 3anosiHAETCA X/I0OPOM M B MOMIOTUTESNbHBIX CKASHKaxX NpoUCcXoauT obecupedynBa-
HWEe pacTBoOpa KpacuTesis, MOSBIIEHME YXENTOW OKpacku B pacTBope Opomuaa Ka-
NUA — MPOMUCXOAMT BbiaeneHne 6poma. PactBop vopmaa kanus npuobpeTtaer CUHIOD
OKpackKy, a 4yTb 3e/1eHoBaTbI pacTBop xjopuaa xxenesa (ll) ctaHoBUTCA KENTbIM BCnea-
cTBue obpasosaHua xnopuaa xenesa (lll). O6pamume BHumarue! Mocne HabnoaeHns
LenecoobpasHO CPaBHUTb UCXOAHbIE PACTBOPbl PearupyloLiMx BELLECTB M PacTBOPbI,
nosyyYMBLLUMECSA B pe3ynbrate peakuun. Ha ocHose HabnoaeHW yYEHUKM COCTaBAAIOT
YPaBHEHUSA peakLUui.

NOMOLLDb YYHUTEJIIO

Marepuansbl onsa KonupoBaHus
Tabnuua pesynbratos HabnogeHUi
Pesynbrarbl HabnogeHUM

Pearupyowue BeujecTea

Pacteop KBr Kl FeCl,
nakmyca

LI,BeT MCXOOHOro pacrtesopa

LieeT pactBOpa nocne
B3aMMOLENCTBUSA C XJIOPOM

YpaBHeHUs peakuuii —

AHkeTa ana pacyéta «MHamMBuayanbHOro MHAEKCA KayecTBa ypoKa» npyBefeHa B Onu-
CaHWM MeToA010rMKn Nocobus.

TeopeTuueckoe nosscHeHue

Insa nonydeHuns xmopa 13 CONsiHOM KUCNOTbI B labopatopun UCMOSb3YIOT Pas/ivyHble OKUC-
NUTENIM — nepMaHraHat Kanus, LUOKCUA, MapraHua, auxpomar Kanusa. Peakuus mexpy cons-
HOMN KUC/IOTOW U MepMaHraHaToM Kanus UOET npu oObluHOW Temneparype, nNpu NErkoM Harpe-
BaHWU C CONSIHOW KUC/IOTOW B3aUMOLENCTBYeT AMOKCUL MapraHua. bonee cunbHoro Harpesa-
Hus TpebyeT peakuus aMxpomarta Kanus C consHon kucnotou. [ocnepHsas peakuus ygobHa
TeM, yTo 6e3 HarpeBaHus OHa He MAET 1 BblaeneHune xnopa npekpatwaetcs. CkopocTb npoTeka-
HUA peakuui C NpUMeHEHWEM NepBbIX [ABYX OKUCIUTENEW peryivpyetcs nopaven ConsiHOM



N kucnortbl. [TonyyeHne xnopa npoBogsAT B annaparte A58 NPOBEAEHUS XUMUYe-

L | ckunx peakummn (AMNXP).

|"i‘] MpumeHeHne npubopa AMNMXP no3sonseT No3HaKOMUTb ydaLLMXCs C huU3u-
1

i YECKUMU U XUMUYECKMMU CBOMCTBAMM XJIOPA — LBETOM, arperatHbiM COCTOs-
| | HWeM, CNOCOBHOCTbIO ObecLiBeYnBaTL OpraHUYecKne KpacuTesv, BbITECHATb
LI 1 MeHee aKTUBHbIE rasioreHbl U3 WX CONieW, OKUCIATb HEKOTOpble HeopraHuye-
K| CKUWe coeauHeHus no bonee BbICOKUX CTEMNEHEN OKUCNEHUsA. YpaBHeHUs Npo-
; % TEKaIOLWMX peaKkLuui:
I

e K,Cr,0, + 14HCI = 2KCI + 2CrCl; + 3C1,T + 7H,0
2KBr + Cl, = 2KCI + Br,

2KI + Cl, = 2KCI + I,

2FeCl, + Cl, = 2FeCl,

MeToauuyeckue KoOMMeHTapuu

PekomeHayeTcs 0CTaBUTb CK/SIHKM C pacTBOpaMu flakMyca, bpomuaa Ka-
1A, nogmaa kanus u xnopuga xxenesa (ll) Ha gemMoHcTpaLMoHHOM cTose ans
CpaBHEHMWA C pe3y/ibTataMu OMbITOB.

M3-3a otcyTtcTBua xnopuaa xenesa (ll) B WKonbHOM KabuHeTe ero MOXHO
Puc. 10. Anna-  3aMeHUTb CBEXENPUIrOTOB/IEHHLIM PacTBOpOM cynbdara xenesa (ll). Ecnun kpu-
par ans npose-  crannorugpar cynbdara kenesa (Il) cran xéntbiM, TO pacTBOp MOAKUCNAIOT
AEHWA XMMUYE™  cepHOM KMCNOTOM M NOMELLAIOT B PACTBOP KyCOYKM M/IM MOPOLLOK BOCCTAHOB-

CKMX PeaKUAM  nepyHoro xenesa. Yepes HeKOTOpoe BpeMsi pacTBOP U3MEHWT CBOIO OKPAcKYy.
He6onblioe KonmuectBo GPOMHOM BOAbI MOXKHO MOJY4UTb, NPUIMBAA K
pacTteBopy 6pomuaa Kanus HeckosibKo Kanesb npenaparta «benusHax», ¢ nocnegyoowmm noa-
KUCneHneM obpa3oBaBLUENCSA CMECH CEPHOW KUC/TOTOM.

O6pamume BHumaHue! B nornotutenibHble CKASAHKU HANMBAIOT TaKoW OOBbEM XKUAKOro pea-
reHTa, 4Tobbl NepeKpbiBan HWXHee OTBepcThe Konnadka Ha 3—4 mm. B npotusHoM cnyuae,
npu oxnaxaeHuu npubopa OGyaet npoucxoauTb 3acacbiBaHue kugkoctu. OHa bynet nepenu-
BaTbCA U3 OAHOM MOMOTUTENIbHOM CKNAHKKU B Apyryto. [lpyroi npuém npepoTepalleHus 3aca-
CbIBaHUSA XMAKOCTU — BblpaBHWBaHWE aTMOChepHOro JaBfeHUs U AABNEHUA BHYTPU cocyna.
[lna 3TOro oTKpOMTE Ha HECKOJSIbKO CEKyHZ NMpobKy BOPOHKM s paboTbl C BpeAHbIMK Belle-
CTBaMM.

3apaHusa K YpOKy

1. 3a0aHue Ha pazBumue pyHKYUOHAILHOU 2PAMOMHOCMU

C naBHUx BpeMéH ansa oTbenvBaHMA TKaHEW MCMOJb30Bau MPOAYKT B3aMMOAEMCTBUA X/10-
pa Co LLeNoYblo — FUMOXJIOPUT HaTpusA. Ha YEM OCHOBaHO NMpUMEHEeHWe 3TOro BelLecTsa Ans
otbenvBaHna? B KakoW NOMMOTUTENBHOW CKISHKE MOXeT 0Opa3oBaTbCs JaHHOE BELLeCTBO?
OTBeT nosicHuTe.

PeweHue:

[MNOXNOPUT NpU HarpeBaHWKU U Ha CBETY JIErKO pasfiaraeTcs C BblAeNeHUEM KUCI0POoaa, KO-
TOpbI oTOEeNnBaeT TKaHW. BelecTBo obpasyercs B NOrMOTUTENBHOW CKNAHKE C PACTBOPOM M-
LPOKCHUIA HaTpus.

2. 3adaHue 0na nod2omoBku k M'MA, Bl1P

3anvwuTe ypaBHEHUE peaKLuuu B3aumMmomencTeus okcupa mapraHua (IV) ¢ consHon kucno-
TOW. YKaXKuTe OKUCIUTENb U BOCCTaHOBUTENb. PacctaBbTe KO3chMUMEHTbI B ypaBHEHUN peak-
LMK C MOMOLLbIO METOAA 3/IEKTPOHHOro HanaHca.

PeweHue:




DNeKTPOHHbIM BanaHc:
1 Mn™ + 2e — Mn™
112CI" — 2e = CI
Y;LaBHeHVIe peakuunu ¢ koadduuneHTamu:
MnO, + 4HCI = MnCl, + CI,T + 2H,0

MnQO, nnu mapraHe B cteneHun okucneHus (+4) aenaertca okUcauTenem, consHaa Kucaora
(CI") — BocctaHoBUTENEM.

KoHTposbHble BONpOCHI:

MoykHO M “cnosnb3oBaTh A5 MOMOLWEHUS X/I0pa aKTUBUPOBAHHbIN Yronb?

Kakue onbiTbl NOKa3bIBaAIOT Pa3IMyHYIO aKTUBHOCTb rasioreHoB?

Temobl npoekmHeix u ucciedoBamenbckux pabom:

MprMeHeHWe ranoreHoB U X COeAMHEHWUN B MEOULIMHE.

OnpepeneHve cofepkaHusa xiopa B XJI0pMPOBaHHOM BOAeE.

OnpepeneHve MaccoBow AONM XNOPUAA HATPUSA B KOIBACHbBIX U3AeNuUsX.

3arpssHeHue xopuaamMuy NoYBbl B rOPOACKHUX parioHax.

BnusHue xnopva-1MoHOB Ha POCT U pasBUTHE PacTeHUM.

Ypok 5. «CepoBodopod, cynohudor»

BaxxHo

Mo copepkaHWiO B 3eMHOM KOpe cepa OTHOCUTCA K PacrnpOCTPAHEHHBIM XMMUYECKUM
anemeHTtaM. Ha gonio atomos cepsl npuxoamtcst okono 0,05% ot Maccel 3eMHOM KOpbl.
Cepa BcTpevaetcs u B cBOOOAHOM COCTOSIHUM (CaMopoHas cepa), U B BUAe pas/IMyHbIX
coeMHeHuN, rMaBHbiM obpasom, cynbduraos u cynbdaros. Cepa — anemeHT, 6e3 koTo-
pOro He MOXET CYLLLECTBOBATb KM3Hb, OHA BXOAWT B COCTaB HE/IKOBbIX MaKPOMOJIEKY/I.
BakHeMwWw MK coeanHEHUAMU cepbl, B KOTOPbIX OHa MPOSAB/SET OTpULATENbHYIO CTe-
neHb OKWUCNeHUsA, aensaoTca ceposogopoa H,S u cynbduapl. Ceposogopon — becugeT-
HbIM ras Cc pe3KuUM, OYeHb HEMPUATHBLIM 3anaxoMm TyXJblX 1L, TOYHEe NPOTyxXLue anua
naxHyT ceposogopoaoM. OpraH 060HAHMS YeNnoBeKa O4YeHb YYBCTBUTENIEH K 3anaxy ce-
poBopopoaa. Ouwyuiaetcs Bcero ogHa munnuapgHas rpamma H,S, copepkalascsa B
1 n Bo3ayxa.

CepoBofopop BCTpeyaeTcs B NPpMpPOAE B COCTaBe BY/IKAHUYECKUX ra30B, COLEPKUTCSA B
NPUPOLHOM U NONYTHOM HedTAHOM rasax. MuHepanbHasa Boga U3 HEKOTOPbLIX UCTOYHU-
KOB COLEPXXWT pacTBOPEHHbIN cepoBoaopoa, Hanpumep B [aturopcke, Mauecre. Ce-
POBOAOPOAHAsA MUHepasibHasA BOAA LUMPOKO UCMONb3yeTcs B iedebHbIx Lensx. E€ nbtor,
C HeW NPUHMMAIOT BaHHbI.

BmecTe ¢ Tem cepoBogopos oyeHb sa0BUT. Ecnv BabIxaTb cepoBOAOPOA, HA MPOTAXKE-
HWU HEKOTOPOrO BPEMEHM AaXKe B MUHUMASIbHbIX 0ObEMAax, TO BO3MOXKHO MOMYHYUTb TS-
»énoe orpasneHue. OH obpasyeTcs Npu rHUEHWU CEPOCOAEPIKALLUX OPraHUYECKUX Be-
LLLECTB U3 Pas3/IMYHbIX PACTUTESIbHBIX U )KMBOTHbIX OCTAaTKOB. JTUM OOBbACHAETCA XapaK-
TEPHbIM HEMPUATHBIM 3anax CTOYHbIX BOA, BbIrPEOHbIX SIM M CBA/IOK Mycopa.

Tun ypoka: KOMBUHMPOBaHHbIN (YPOK U3y4yeHUss HOBOro MaTtepuana)

Knacc: 9

Llenb ypoka: cosgaHue ycnosui ans usydeHuns naboparopHbix cnocoboB nonyyYeHus cepo-
BOAOPOAA, ero hU3nYECKUX U XMMUYECKUX CBOMCTB, KAYeCTBEHHbIX peakuuii Ha CepoBOAOPOL
n cynbcuabl, HopMUpPOBaHUA NO3HABATENIbHbIX YHUBEPCAJIbHbIX AEUCTBUN.

MNpononKuTenbHOCTb YpOKa: OAWH akafleMUYeCcKui Yac.



MnaHvpyemble pesynbratbl:
llpedmemHsie:
* MPUMEHSATb OCHOBHblE METOAbI MO3HAHUA: HabMOAEHUE, SKCTIEPUMEHT;
* XapaKTepu3oBaTb (PU3NYECKME U XMMUYECKWE CBOWMCTBA CEPOBOLOPOAA, 3HATb U OCY-
LLLeCTBAATb Ha NPaKTUKEe ero nosiyyeHue B 1abopaTopHbIX YCIOBUAX;
* NMPOBOAMTb OMbITbl, NOATBEPXKAAIOLLME XMMUYECKNE CBOMCTBA CEPOBOAOPOAR;
* NPOBOAMTb KAYEeCTBEHHbIE PeaKLUW Ha CEPOBOLOPOS U CyNibubl;
* XapaKTepu30BaTb B3aMMOCBSA3b MEX/Y COCTABOM, CTPOEHUEM U CBOWCTBAMM BAXKHEMLLMUX
COefMHEHUI cepbl, B KOTOPbIX OHA NPOSBASET OTPULLATENbHYIO CTENEHb OKUC/IEHUS;
» cobnoparb npaeuna 6esonacHor paboTbl Npu NPOBEAEHUM OMbITOB C TOKCUYHbLIM ra3oMm
CEpPOBOLOPOLOM.
MemanpedmemHeoie:
* MO3HaBaresibHble: OPUEHTUPOBATLCA B TEKCTAX, aHANIM3UPOBaTb, 0OpabartbiBaTb U UHTEP-
npeTMpoBatb MHGOPMaLMIO, UCMONb30BaTh €€ AJA PeLleHUs MOCTaB/IeHHbIX Y4eOHbIX 3a-
Aay;
* perynsiTMBHbIE: KOHTPOJIMPOBATb U OLEHMBATb pPe3y/bTarbl AeATENIbHOCTU, BHOCUTb KOp-
PEKTUBbI B UX BbINOJIHEHUE;
* KOMMYHWKaTUBHbIE: 3¢h(heKTUBHO paboTaTb B Nape npu peleHnn yuebHomn 3agaumn.
Jlu4HocmHele:
* pa3BuMBaTb NMPAKTUYECKUE HABbIKM MO UCMOJIb30BAHUIO y4ebHOro obopynoBaHus;
* NPOSBNATb NO3HABATE/IbHbIA MHTEPEC, Hanpae/ieHHbIM HA U3yYEHUE XUMUYECKUX coelu-
HEHWI cepbl U UX NPUMEHEHWE B KM3HU YesloBEKa.
O6opynosaHue, nporpaMmMmHoe obecneyeHune u pacxogHblie MaTepuanbl
Annapar gnsa npoeeaeHusa xummudeckux peakuui (AMXP), ycTaHOBNEHHbIN B LWUTATUBE; NpU-
60p ANnA nosyyeHusa rasoe unu annapart Kunna, 3apsKeHHbIM LMHKOM WM COMSIHOW KWUC/IOTOM
(pazbaeneHa Bogoi B 0O6BEMHOM OTHOWeHUM 1:2); cnUpTOBKa, Aep)KaTenb Aas Npobupok,
npobupka c npobkoi, wnaresb, NoNOCKuU dunstposanbHon bymaru (0,5 x 6 cm), nponutaHHble
pacTBOPOM aueTara CBMHUA W BbICYyLLEHHbIE; YHUBEPCANIbHAA MHAMKATOpHasA Gymara, NuHUeT,
MPOMbIBasKa C AUCTUIMPOBAHHOM BOAOW, aKTMUBUMPOBAHHBIW yronb; cynbdug, xenesa (Il), ce-
pa, consHas kucnota (1:2), nogHas soga (0,1%-Hbit pacteop |, B pacteope Kl), koHueHTpupo-
BaHHas cepHas kucnota (98%), pacteop cepHow kucnotsl (10%), pacTeop rugpokcmMaa Hatpus
(10%), pacteop nakmyca, Konnekuus MuHepanos (cynbduapi).
Xop, ypoka

JTtan ypoka 1. OpraHusauMoHHbIN

MNpennonaraemas NPoAOIKUTENBHOCTb: 1—2 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

NMpoBepseT roTOBHOCTb K YPOKY, OpraHnsyeT BHUMaHWe Kiacca K pabote Ha ypoke, cO30aért
MOIOXKMUTENbHbIA 3MOLMOHASBbHbIN HACTPOK Y 0BYyHaIOLLMXCA.

YyebHasn peatenbHOCTb 0OyyatoLwmxcs:

3MOLMOHANbHO HACTPaUBAKOTCA Ha NPEeACTOoALLYIO y4ebHYI0 AeaTeNbHOCTb

JTtan ypoka 2. MoTuBauusa K yueb6HOM AeATEeNbHOCTU, aKTyann3aumsa u 06o6uweHune
MMEIOLMUXCA 3HAHUHN

MNpennonaraemas npogomkutenbHoctb: 10 MUH.

MNepnarorvyeckas [eaTeNbHOCTb yUUTENSA:

npegsiaraeT yyalmMcs NpociyLlaTb CepUio CY>KAEHUA M Ha UX OCHOBE onpenenvTb Temy
ypoka U uenb ypoka. Ha ntobom 3tane BbiCKasbiBaHUA CYy>KAEHUIA MOXKHO O3BYYMTb OTBET.




O kakoMm anemeHTe UAET peyb?
1. HemeTann, U3BecTHbIM eLLE APEBHUM ErnnTsaHaM.
2. MNpocToe BelecTso, 06pa3oBaHHOE AAHHbIM 3/IEMEHTOM, Urpano HosbLIYIO POsb B TEO-
PEeTUYECKUX NPEeACTaBIeHUAX aNIXMMUKOB, TaK Kak CYMTANOCh Haubosiee COBEPLLIEHHbIM Bbi-
pasuTesieM O4HOIo U3 «OCHOBHbIX Ha4Yan» NPUPOAbl — FrOpPHYecTy.
3. Haxogutcs B lll neproge lNepuognueckon cuctembl xumuyecknx anementos [.U. Men-
neneesa.
4. B coepnHeHUaAx NposBnAeT cnepytolme cTeneHy okucnenus: —2, +4 u +6.
5. BcTpevaetcs B npupoae U B BUAE NPOCTOrO BELLECTBA, U B BUAE COeAMHEHUN.
6. OCHOBHbIM OOBEKTOM U3YYeHUS Ha YPOKe SABNSETCA COeAuHEHME AAaHHOro 3/eMeHTa, O
kotopom nuwet A. C. MywkuH:
Toa0a ycneiwan s (o 0uBo!) 3anax ckBepHeid,
Kak 6yomo myxsnoe pasbunoce siiyo,
Une KapaHmMuHHbIU cmpax Kypus xapoBHel cepHoU.
A, Hoc cebe 3axaB, omBopomusn nuyo.
Mocne onpepeneHus anemeHTa npeanaraeT YyTOYHUTb TEMY YPOKa, aKLEHTyaM3upys BHU-
MaHuWe 00y4YaloLMXCA Ha COEIMHEHUAX CEPbl, B KOTOPbIX OHA NPOSABMAET CTEMEHb OKUC/IEe-
HMA —2. 3aTeM npegnaraeT oxapaKTepuM3oBaTb CEPOBOAOPOL MO NPeasoKEHHOMY MnaHy
(cM. maTepuanbl gns KONMUMPOBaHWUA), MPOrHO3UPYA ero UsMYecKe U XMMUYECKUEe CBOWM-
cTBa.
Mpepnaraet oAHOMY M3 YYEHWKOB 3auyMTaTb XapPaKTEPUCTUKY CepoBofopoAa ANs (poH-
TanbHOro obcyaeHus B Knacce.
YyebHasa aeatenbHoCcTb obyyatoLmxca:
BbICKA3bIBAlOT CBOW MPEANOJIOXKEHUSA, COMMACOBLIBAIOT C y4YUTENIeM TEMY W LieSib YPOKa,
npeasnaratoT cnocobbl M CpeacTBa AOCTUNKEHUSA LENM.
B napax BbINonHAOT 3aaaHMA MO XapaKTEPUCTUKE CBOMCTB CEPOBOAOPOAA.
YuacTeytoT BO (hpOoHTaIbHOM 0BCYKAEHWMM MO MaHy «XapaKTepUCTHKa CepOBOAOPOAA»

Jrtan ypoka 3. [lpyumeHeHue 3HaAaHU B HOBOW CUTYyaLLUU

lNpennonaraemasa npononkutenbHocTb: 17 MUH.

MNeparornyeckan neaTeNnbHOCTb yUUTENS:

1. Obcyxpaet ¢ obyvalowmmmuca cnocobbl MnosyyeHuss cepoBoaopoda B faboparopuu.
MNpepnaraet BbiCKasaTth CYXXAEHUA O COAEPXKaHUU XMMUYECKOro 3KCMepUMeHTa, HaueneHHo-
ro Ha NMPOBEPKY BbICKa3aHHbIX NPEANONIOXEHWUN, HA U3yYeHUe DUINYECKUX U XMMUYECKUX
CBOWCTB cepoBogopoaa. KoppeKkTvpyeTt nnaH akcnepmMmeHTa.

2. [lemoHcTpupyeT nonydyeHune ceposopopoda B AMXP, npeanaraet oby4aroLMMca OCMbIC-
NUTb pe3ynbTatbl HAGNOAEHWIM, OTBETUB HA BOMPOCHI U BbINOHWMB 3a4aHWUA K AeMOHCTPALMOH-
HoMmy onbITy «[lonyyeHue cepoBofopoaa U U3y4YeHWe ero CBOMCTB» (CM. Matepuasbl 1Sl KO-
nuposaHus). OpraHusyeT obCyKaeHWe OTBETOB Ha BOMPOCHI K A€MOHCTPALMOHHOMY OfbITY.
3. MNMpepnaraet obyyaloLMMCA CNPOEKTUPOBATb XMMUYECKUIA IKCMEPUMEHT, HaLe/IEHHbIN Ha
ycTaHoBneHue haKta BO3MOXHOCTM NPSIMOro CMHTe3a CEPOBOLOPOAA U3 MPOCTLIX BELLECTB.
OpraHusyet obcyxaeHue 06 3KCnepuMeHTasIbHOM AOKa3aTe/ibCTBe MNOJSyYeHUss UMEHHO ce-
poeogopoaa. [ogsoaut obyyalolmxcs K BbIBOAY O KaueCTBEHHOM peakuMu Ha CEepOBOAO-
poa.

4. OpraHusyeT BbinonHeHne obyyatowmmuca naboparopHoro onbita «CuHTE3 cepoBoLOpPO-
na. KauecTBeHHble peakumn Ha CepoBOAOPOA U CyNbdUabl». 3HAKOMUT YHEHUKOB C METOAM-
KOW npoBefeHus OnbiTa, Pa3faéT 3aaaHns, KOMMEHTUPYET MHCTPYKLUMIO Nno paboTte (cM. Ma-
Tepuanbl A5 KONMPOoBaHUSA).




5. OpraHusyeT camocTosaTesibHyto paboTy 06y4aloLLMXCSA C KONNEKUUEH MUHepanos — Cy/ib-
raoB, pacnpocTpaHéHHbIX B Npupoae. BmecTe ¢ yueHnKamm yTouHsAET uenib paboTbl, BKO-
yaioLLlen onMcaHue aHaIn3MpyemMblX MUHEPANIOB, UX COCTABA U NPUMEHEHUS.

YuebHasn neatenbHoCTb obyyatowmxcs:

1. B npouecce obcyxaeHus y3HaoT o cnocobax nonydeHus ceposogopona B naboparto-
puun. BbickasbiBaloT Cy>KAEHUA O BO3MOXHbIX (DU3UYECKMX U XMMUYECKUX CBOWMCTBAX Cepo-
Bopopoaa. [naHWpyoT 3KCNEePUMEHT, HaLeIeHHbIM Ha NMPOBEPKY BbICKA3aHHbIX CY>XAEHWUM.
2. OtBevaloT Ha BOMNPOCHI U BbINONHAOT 3a4aHUSA K AEMOHCTPaLMOHHOMY onbiTy «[lonyye-
HWEe CepoBOAOPOAA U U3YyHEHWE ero CBOMCTB» (CM. MaTtepuasbl Ans KonuposaHus). O6cyk-
[LAl0T OTBETbl HA BOMPOCHI K I86MOHCTPALUOHHOMY ONbITY.

3. MpoeKTUPYIOT XMMUYECKUIM IKCNEPUMEHT, HALe/IeHHbIM Ha YyCTaHOBNEHWE haKTa BO3MOXK-
HOCTM MPSAMOrO CMHTE3a CEepPOBOAOPOAA M3 MpocTbix BewecTs. O6cyKaatoT 3KcnepuMeH-
TasibHble [JoKa3aTtesibCTBa MONy4YeHUss UMEHHO cepoBopopoaa. [lenaioT BbIBOA O Ka4yeCTBEH-
HOM peaKLMu Ha CEpOBOAOPOL.

4. BoinonHsoT nabopartopHbi onbit «CuHTE3 cepoBopopoaa. KayecteeHHble peakumu Ha
ceposogoposd U cynbduapi». OcbopmnsatoT B paboueit TeTpagu KpaTkuii OTYET O NpoAenaH-
HOM paboTe (CM. MaTepuasbl A8 KONMPOBaHKUA).

5. B napax pabortatoT ¢ KosieKuuen MMHepanoe — CynbhuaoB, PacnpOCTPaHEHHbIX B Npw-
pogfe. OnucbiBalOT BHELLIHUI BUL, aHAIM3UPYEMbIX MUHEPAsoB, UX COCTaB U NPOMbILLIEHHOE
npuMeHeHne

dtan ypoka 4. KoHTponb yceBoeHus, o6cyxaeHue AonyueHHbIX oWnboK
U UX KOppeKLuus

MNpennonaraemas npogomkutenbHoctb: 10 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

opraHusyeT obCyKAeHWe pe3yNbTaToB WCC/efOBaHWsA, NMPOBEPSAET MPABWUIbHOCTb 3anmucaH-
HbIX YPaBHEHWI peaKUuui U caenaHHbiX BbiBogoB. OTMeyaeT BaXKHOCTb U3y4YaeMbIX COeaUHe-
HWI 1 NPOLIECCOB, KaK B >XM3HeAesATeIbHOCTU Ye/IOBEKA, TaK U B MPOMbILLIEHHOCTH.
YuyebHas peatenbHoCTb obyyatowmxcs:

CpaBHMBAIOT pe3ynbTaTbl paboTbl B Nape C pesynbrartamu, NosiyYeHHbIMU APYrUMU yUYeHUKa-
MU; MPU HEOOXOAMMOCTH KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XMMUYECKUX pPeaKLmi

JTtan ypoka 5. UHdopmauus o poMmawHeM 3apaHumn U pednekcus

Mpeanonaraemas NPOAO/IKUTENBHOCTb: 6—7 MUH.

Menarornyeckas OeAaTenIbHOCTb yuUTENA:

MH(OPMUPYET O fOMALUHEM 3aAaHWK, AAET KOMMEHTAPUIA MO €ro BbIMOSHEHWIO;

npeanaraeTt aHKeTy pedsieKCMM K YPOKY W mpegnaraet paccuutarb «MHaMemayanbHbii vH-
[EKC KayecTBa ypoKay;

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

[NEMOHCTPUPYET 3anucb LEnu ypoka, cnpawmsaet: «Kak Bbl gymaeTe JOCTUrHYTa M Lenb?»
Ecnm npobnema He pelwieHa v uenb He AOCTUrHyTa, nNpeasiaraetT o6bsACHEHWE U npeanaraeT
B JOMOJIHEHME K JOMALLHEMY 3a[aHUIO NoAyMaTh Hag NPUYMHAMKU 3TOrO.

YyebHasa aeatenbHoCTb obydatoLmxcs:

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

paccunTbiBaloT «MHAMBMAYANbHBIM UHOEKC KauyecTBa ypoKay;




onpenensioT cTereHb COOTBETCTBUSA MOCTABMEHHOMN LENU U pe3ynbTaToB AesATe/IbHOCTH; CTe-
MeHb CBOEro NPOABUKEHUS K LIENH;

BbICKA3bIBAIOT OLEHOYHbIE CYXXAEHWUS U COOTHOCST pe3ynbTaTbl CBOeW AeATENbHOCTH C Lefblo
ypoka

Martepuanbl Ans NOAroTOBKU K YPOKY

Muctpykuma k nabopatopHomy onbiTy «CuHTE3 cepoBogopoaa.
KayecTBeHHble peakuun Ha CepoBOLOPOA U CyNbuabl»

* HeobxoamMMo 3KCnepuMMeHTasIbHO MPOBEPUTb, BO3MOXEH /I CUMHTE3 CepOBOAOPOAA M3
NPOCTbIX BELLECTB.

* lMNomectute B NpobOMPKY HEMHOIO KpUCTasIMHecKon cepbl (Ha KoHuuke wnartens). He-
MHOrO HarpewTe NPobUpKy Ha CMMPTOBKe, YTOObLI Ccepa pacnniaeunac. Joxxautecnb, Kor-
[la cepa OCTbIHET U OCTAHETCA 3aKperyiéHHoW Ha aHe npobupku. MNoarotoebTe NoOMOCKy
bunbTpoBasbHoW Bymaru, NPOMUTaHHY PAcTBOPOM aueTata CBMHLA, U MONOCKY YHU-
BepcanbHOM MHAMKaTopHOM BGymarn. CMouMTe MHAOMKATOPHbIE MONOCKU BOAOW M3 Mpo-
MbIBasKH.

» Byabte octopokHbl npu paborte ¢ Gymaroin, nponuTaHHOM PacTBOPOM aueTara cBuHuUal
MomHute! Bce coeamHeHns cBrMHUA cuibHO saosuThl! Bepute 3Ty MHaUKaTopHyto bymary
ToNbKO NuHueTom! MNMocne paboTbl He 3abyabTe TLLATENBHO BbIMbITH PYKH C MblioM!

* 3anonHuTe npobupKy, Ha fHe KOTOPOW 3aKpensieHa cepa, BOAOPOAOM 13 annapara Kun-
na unv us npubopa Ansa nonydeHuns rasos. Kak Hy)XHO aepxkatb NpobupKy, 3anonHas eé
BOLOPOAOM METOLAOM BbiTeCHeHUs Bo3gyxa? BHuumanue! Mepen paboton ¢ Bogoponom
Heob6xoauMo ero NpPoBepuTb Ha YUcToTy!

* He nepeBopauvBas npobupkKy, BBeauTe B €€ OTBEPCTME BfIA’KHbIEe MHAMKATOPHbIE MO-
JIOCKW W 3aKpenuTe WX, 3aKpbiB NpobupKy npobkoi. AKKypaTHO, HECWU/IbHO HarpeiTe
nNpobupKy, 0COBEHHO Ty YacTb, rae HaxoauTcsa cepa. lpekpartuTe HarpesaHue, Kak Tosib-
Ko 6yayT 3aMeTHbI NMepBble MPU3HAKK U3MEHEHMWS LBETa MHAMKATOPHbIX nonocok. Odop-
MWUTE KpaTKU OTYET O NPOBEAEHHOM UCC/IeA0BaHUMU.

MOMOLLDb YYUTENIO

Marepuanbl ons KONUpPoBaHUSA
XapaKkTepucTuka cepoBogopoaa

HasBaHue BewectBa CepoBogopon

Xumuyeckas opmyna

MonsipHas macca

Bup xvMuueckow cBsizu B MONeKyne

ArperatHoe COCTOsIHWE NPW H.Y.

Hanunuune /otcyTcTBUe UBeTa, 3anaxa

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

PaCTBOpM MOCTb B BOA€E

TokcuyHOCTb

CreneHu OKUCNEHNS XMMUYECKUX IIEMEHTOB B CEPOBO-
popogne




lpodomxerHue mabnuysi

HassaHue Bewectsa CepoBopopon

XapaKTepuCcTMKa OKUCIUTENBHO-BOCCTaHOBUTENbHbIX
CBOWCTB CEPOBOAOPOAA

XapaKTepMCTMKa cepoBoaoopoda Kak 3aNIeKTposinTa, ero
cnocobHocTb K ounccouunaummn B BOOHOM pactBope

KucnoTHo-oCcHOBHbIE CBOMCTBA ceposogopona

Bonpocbl 1 3apaHns K 4eMOHCTPaLMOHHOMY OMbITY
«lMNonyuyeHne cepoBofopofa 1 U3y4yeHWe ero CBOMCTBY

B annapare nna npoeeneHus xumuyeckux peakuui (AMXP) (cM. pucyHOK HWxe) nony-
unnu cepoeogopoa. Kakoe Bewiectso nomectunu B asyropnyto konby-peakrop 1, uto
npuaMBanu B 3Ty Konby ns BopoHku 2? CoctaebTe ypaBHEHME peakuuu, KoTopas Mnpo-
TEKaeT MeXay 3TMMM BelllecTBaMu B Kosibe-peakTtope 1.

1. Bbligensiowmics ras nponyckanu Yyepes pacteopbl B Hacagkax |—IV. Onuwwute npo-
LIecCbl, KOTOpble NPOTEKaNM B 3TUX PacTBOPaXx, 3anosiHuTe Tabnuuy.

Yro pokasbiBa-

Ne Coctas Ha6nopae- YpaBHeHue
eT (xapakTepu-
Ha- pacTeopa Mble U3MeHe- peakuum, npoTeka-
. 3yeT) npoTeKa-
cagaku B Hacagke HUA lowen B pacTeope
lowas peakums
I Jlakmyc

Il HopHas sBopa

Il KoHueHTpupoBaH-
HasA cepHas Kucno-
Ta

v lmapokecung Hatpus

2. Camas BepxHss Hacagka B npubope Ha pucyHke obosHaveHa umdpon. OHa 3anon-
HeHa aKTMBUPOBAaHHbIM yrneM. KakoBo HazHaYeHue 3Ton Hacagku?

OtuéT o naboparopHoMm onbiTe

«CuHTe3 cepoBogopoga. KayectBeHHble peakuumn Ha CEpPOBOAOPOA U CyNibduabl»

1. Cdhopmynupyite uenb onbita. Kakve HabnopeHWs No3BoONAIOT yTBEPXKAATb, YTO Ce-
POBOAOPOA MOXHO MOYYUTb CUHTE3OM M3 NPOCTbIX BelecTs? OTBET NpounnioCTpupym-
Te€ COOTBETCTBYIOLMMU YPABHEHUSAMU XUMUYECKUX PEAKLIMHN.

2. Cpenaiite o606watoLmii BbIBOA, OTBETUB Ha BOMpPOCHI: a) Kak MOXHO 3KcnepumMeH-
TanbHO AOKasaTtb, YTO UCCNeayeMbli ras sensetca ceposogopogom? 6) Kak omimuuts
cynbuabl OT apyrux conem?

AHKeTa ona pacuyéta MHAMBMAYANbHOTO MHAEKCA KayecTBa ypoKa npuBedeHa B onuca-
HWW METOA0NOrUK Nocobus.

TeopeTuueckoe noscHeHue
JemoHcmpauuoHHeIl onbim

«lMonyyeHue cepoBodopoda u usy4eHue e2o cBolicmB»
B konby-peaktop AMNXP (Ha pucyHke nokasaHa uucdpon 1) 3apaHee nomewator 2—3 r
cynbmaa xenesa (Il). PazbaeneHHyio CONsiHYIO KUCNIOTY MOXHO HalMTb B BOPOHKY Henocpes-



Puc. 11. Annapar ans nposeneHusa xummudeckux peaxkuun (AMNXP):

1 — nByropnas konba-peaktop; 2 — fenuTenbHas BOPOHKa
ans paboTbl C TOKCUYHBIMMK BeLLLEeCTBaMK, NO3BoNAeT 10OaBNATb
HeobX0AMMOE KOSIMHYECTBO KUAKOrO peareHTa B PeaKLMOHHYIO CMECh,
He AonycKas pasrepmeTusaumu npubopa; 3 — EMKOCTH (Hacaaku)
ONA XXUOKUX peareHToB (nornotutenen); 4 — Kosnaku; 5 — éMKocTb
(Hacagka) BN cbinyynx peareHTOB

CTBEHHO nepef onbiToM. 3apaHee B HACa[KW HaNMBalOT PacTBOpPbI Clie-
ayrowmx Bewects: | — nakmyc, Il — mog, lll — cepHas kucnorta (koHu,.),
IV — rugpokcug Hatpusa. Ceepxy npubop 3aKpbiBalOT HACaAKoOW C aKTu-
BUpoBaHHbIM yrem (3). MNpubop aonkeH BbiTb NOAHOCTLIO COBPaH U 3a-
PSYKEeH nepes, YpOKOM.

Korga oTKpblBaloT KpaH BOPOHKM (2), consiHasa KUCoTa nonagaer Ha
cynbump xenesa (ll) u HauMHaeTcs peakuus, cOnpoBoXKAAlOLLAACS Bbl-
feNneHneM cepoeogopoga:

FeS + 2HCI = H,ST + FeCl,

Insa yckopenus peakuuu konby-peaktop (1) MOXKHO HarpeTb C no-
MOLLLbIO CMIMPTOBKM MW 3N1EKTPONAUTKU. B cnyyae HarpeBaHus cnupTos-
KoM rnopg konby Heob6XoauMo NOMeCTUTb MeTaIMYecKyto ceTky. Bzanmo-
aencteme cynbduaa xenesa () c consaHom unm c pasbaeneHHon cepHoM
KMCNoTaMK — obLLenpuHATbIN nabopaTtopHbli cnocob nonydeHus cepo-
BOJOPOJAA.

Mpv nponyckaHWM cepoBOAOPOAA Yepes pacTBoOp SlakMyca Habntogaercsa nocteneHHoe us-
MeHeHWe (hMOoNIeTOBOW OKpackK Ha po3osyto. CepoBogopoaHas Kucsiota odeHb cnabas. OgHa-
KO CEpOBOAOPOS B PaCTBOPE CMOCOBEH K AUCCOLMALMM:

H,S = H™ + HS”

Mpu nponyckanum H,S yepes nopHyio Boay HabnogaeTcs ucyesHoBeHWe BYpoi OKpacKu
“oJa v NOMyTHeHWe pacTBopa 3a cYeT oOpa3oBaHUsA OcalKa cepbl:

H,S + 1, = 2HI + Sl

JTa peakums xapaktepusyeT BOCCTAHOBWTE/IbHbIE CBOWCTBA CEPOBOAOPOAA, OOyCnoBneH-
Hbl€ Ha/IMYMEM aTOMOB CEPbI CO CTEMNEHbIO OKUCNEHUA —2.

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

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

JTa peaKkuma TakKe XxapaKTepusyeT BOCCTaHOBUTE/IbHbIE CBOMCTBA CEPOBOAOPOAA.
MNpun nponyckaHMn cepoBOAOpPOAa Yepes PacTBOp M'MAPOKCMAA HATPUSA BHELUHWE U3MeHe-
HWA He HabnopatoTcsa. PacTBop Lienoun Heobxoaum A5 NoroLWEeHUs CepoBOA0POaa:

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

JTa peaKkuua xapaKTepusyeT KUCOTHble CBOMCTBA CEPOBOAOPOAA.

Hacagka (3) Takke cnyXuT gns NoroLeHns CepoBoAopOaa, HO He B pe3y/brate XMMuye-
CKOM peaKkumu, a 3a CYET agcopbumm Ha MOBEPXHOCTU aKTUBMpPOBaHHOro yrmsa. Hacaaka (3) He-
06xoaMMa, Tak Kak npu 60/bLION CKOPOCTH BblAeeHUsA CEPOBOAOPOA MOXKET He yCneTb BCTy-
MUTb B PEAKLUMIO C PaCTBOPOM MMAPOKCUAA HATPUS.



JlabopamopHsili onbim
«CuHme3s cepoBodopoda. KayecmBeHHole peakyuu Ha cepoBoOopod u cynbgpudbl»

anI 00bIYHbIX YCNnoBuAx cepa € BO4OpPOOOM HE COeOUHAETCA. Jlnwb npu HarpeeaHunn npo-
TeKaeT O6paTMMaﬂ peaKunAa:

H, + S = H,S + Q,

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

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

BnaxkHas yHMBepcanbHas MHAMKATOpHasA BymMara MeHseT UBET C XKENTO-3e/IEHOMO Ha XKENTo-
OpaH>XeBbIM.

MoseneHne 4€pHOM OKpacKu 3a cYET obpasosaHus cynbduaa cemHua (l) npu Bzanmopei-
CTBMM CEPOBOAOPOLA C PACTBOPUMBbIMU COMSIMU CBMHLA — MNPWU3HAK YyBCTBUTENIbHOM Kaue-
CTBeHHOM peakuuun Ha H,S. CepoBofopopn ocaxxaaeTt U3 pacTBOpoOB Cy/bduabl Pa3fiMyHbIX Me-
TaNIOB, OT/IMYAIOLLMXCA NO OKpacke: 6enbiit ZnS, TenecHbit MnS, xéntble CdS u As,S;, opaH-
xeBbli Sb,S;, kopuuHeBbIl Bi,S;, yépHble CuS, NiS, PbS, Ag,S, HgS. Paznuuve B okpacke u
PacTBOPUMOCTH CyNbMAOB B Pa3HbIX CPeax UCMOJb3yeTca A5 0OHapY>KEHWUs W pa3aeseHus
KaTMOHOB MeTas/oB.

MeToanuyeckne KOMMeHTapuu

B uensx 3akoHOMuW BpeMeHu AnsA npoeeneHns nabopaTopHOro onbita HeobXxoanMo 3apa-
Hee NPUroToBUTL NPUOOPbLI AN NoNyyYeHUs rasos (Mnu annapart Kunna), 3anonHue nx rpaHyna-
MW UMHKa. Pa3baBneHHyo CONsHYO KUCIOTY MOXHO HanuTb B NpMOOp HenocpeacTBEHHO ne-
pen onbIToM.

3apaHusa K YPOKY

1. 3a0aHus Ha pa3Bumue ¢YHKYUOHANLHOU 2PAMOMHOCMU

1) [laBHO M3BECTHO, YTO COEAMHEHUS, COLEPIKALLME CepPY, B OCOBEHHOCTU CEPOBOAOPOL, —
OCHOBHAas MpuYMHa NoTeMHeHUs cepebpa. [axe oyeHb HebosbLIOEe copeprKaHue (MeHee MUn-
NWapaHbIX foMen) NeTyuynx nNpou3BOAHbIX cepbl B aTMOCchepe NMOBUHHO B MOSB/IEHWUU TEMHOMO
cnos cynbduaa cepebpa, fa v anemMeHTapHas cepa A0BOJIbHO ObICTPO pearMpyer € 3TUM Me-
Tannom’.

MonpobyiTe cocTaBuTb ypaBHEHWE XUMUYECKOM
peakumm1, KoTopor obycnoeneHo obpaszosaHue na-
TWMHbI YEPHOTO LiBETA Ha NOBePXHOCTU cepebpa. Uc-
XOAHble BellecTBa: cepebpo, CEpoOBOAOPOL M KUC-
nopog Bo3sgyxa. CocTtaBbTe 3/1€KTPOHHbLIM BanaHc,
onpenenvTe OKUCIUTENb U BOCCTAHOBUTESb.

OrtgerT:

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

0 +1

Ag—1e —— Ag npouecc oKucneHus

0 =2

O,+4e —— 20 npouecc BOCCTaHOBNEHUS

4

Ag — BoccTaHoBUTENb
O — okucnutenb

Puc. 12. CepebpsHsie cmonoBeie npubopel

3 KypamuwuH A. WU. TaitHa ctonoeoro cepebpa // Xumus n xu3ub. — 2019. — Ne 5. — C. 19.



i A Teeumen: [N Tho Art Tostitute of Chicsgo [

Puc. 13. UsroHsowuit gpsasona, ok. 1580. AstopcTeo npunucbiBaeTca [ykoBaHHH
barTtucrta penna Poeepe

2) Ha MHOrmx crapbix KapTMHax, HamMCaHHbIX MaC/sHbIMKM Kpackamu, 6esnble Kpacku us
ocHOBHoro kapboHarta ceuHua 2PbCO5-Pb(OH), (cBuHuOBbIE Genuna) TeMHeloT noa, AenCTBu-
€M CepoBOOpPOAa, CNeAOBbIE KOIMYECTBA KOTOPOro BCEraa coaeprkarca B Bo3ayxe. [lotemHe-
HUE NPOMCXOAMWT BCIeACTBME 0Opa3oBaHusA YEpHOro cynbduaa ceuHua. [na pectaspauum Ta-
KUX KapTWH MPUMEHSAETCS NepoKCuA BOAOPOAA, MpeBpallalolMi YEPHbIM Cynbdup CBUHLA
B 6enbiit cynbdar. Obe 3Th conm HepacTBOpUMBbI U Boae”.

O6wuit BUA KapTUHbI 0O 06pabOTKM PacTBOPOM MepoKCMaa Bogopoaa.

Ta »ke KapTWHa Noc/e NpUMeHeHMA NepoKcuaa BoAopoaa’.

MNpeanonoxute, Kakne peakumMu NPOTEKAIOT:

a) npuv NOTEMHEHWUU CBUHLIOBbLIX Benun nop AeMCTBMEM CEPOBOAOPOAA;

6) BO BpeMs pecTaBpaLMM TaKUX KApTHUH C NPMMEHEHWEM pacTBoOpa NepoKcuaa BOgOpPOaa.

OtBeT npounnoCTpupyiTe ypaBHEHUSAMU pPeaKLui.

OrteerT:

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

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

2. 3a0aHue 0n5 noozomoBku k TMA, BIP
1. Hanuwwute ypaBHEeHUs peakuuit, C MOMOLLbIO KOTOPbIX MOXHO OCYLLLECTBUTbL NpeBpaLle-
HWA NO CxeMme:
S — FeS — H,S — CuS

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

1. S + Fe = FeS

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

‘ BpayH T., Nlemeii I. 0. Xumus — B ueHtpe Hayk. B 2 4. / Y. 2. Mep. ¢ aHrn. — M.: Mup, 1983.
C. 304.

® McFarland M.R. The Whitening Effects of Peroxide Gels on Darkened Lead White Paint // The Book
and Paper Group Annual, 1997, Vol. 16. P. 55-65.



2. BbibepuTe BelecTBa, C KOTOPbIMU pearnpyeT CEPOBOAOPOA;:
1) cepHUCTbIM ras;

2) yrnekucnbiv ras;

3) consHas Kucnora,;

4) ruppokcua Kanus;

5) xnopwupg Kanbums.

OrteeT: 1, 4.

3. Pacteop BelyectBa X BCTynaeT B peakuuto C pacTBOPOM CyNbduaa Hatpus, B pesysbrate
peakumnn obpasyercs ocagok YépHoro ugeta. M3 nepeunciieHHOro HUXe cnucka ykaxure cop-
MYJbl, KOTOpble MOTYT COOTBETCTBOBaThH BeLlecTBy X.

1) Cu(NO3)y;

2) Zn(OH),;

3) FeSO,;

4) KOH;

5) HBr.

Otset: 1, 3.

Temol npoekmHbix u ucciedoBamensckux pabom

1. CynbcmaHas Kopposusa CTanu 1 cnocobbl 3aLmTbl OT HEE.

2. OnpepeneHue cofepykaHusa CEPOBOAOPOAA B BOAE U3 NPUPOLHbIX UCTOYHUKOB.

3. lNpumeHeHWe cepoBOAOPOAHON BOAbI B MEAULIMHE.

4. XvMuyeckue peakumu, NpoTeKaloLue B KIETKax HEKOTOPbIX FPyMnn cepobaKTepuil.

5. MpupogaHble cynbduabl — pyabl LBETHbIX METANINIOB, UX NPOMbILLEHHas nepepaboTka.

Ypok 6. «Okcud azoma (IV)»°

BaxHo

Okcup asora (IV), amokeup asora, NO, — ras kpacHo-6yporo uBeTta C pe3kuM yayLusin-
BbIM 3aMaxoM, CU/IbHO SAA0BUT. B COKM)KEHHOM COCTOSIHUM — >KUIAKOCTb YXENTOrO LBETa,
npu Temneparype Hmxe —11 °C 3amep3aet B Buae GecuBeTHbiX KpucTanios. [pu ox-
naxgeHun gumepusyetca B 6ecusetHbid N,O,:

2NO, == N,0, + Q

[unokcup asota — 0QHO M3 caMblX PACNPOCTPAHEHHBIX M OMACHbIX BELLECTB, 3arpsA3Hs-
loLLMX aTMOChepy M UMEIOLLIMX aHTpornoreHHoe npoucxoxaeHune. OH aBnseTcs npome-
YKYTOYHbIM MPOLAYKTOM OKWUC/IEHWUS aMMMUaKa Npu NPOU3BOACTBE a30THOM KUC/OTbI. Bbi-
LenseTcs npy UCMNonb30BaHUM KOHLEHTPUPOBAHHOM a30THOWM KMC/OTbI: Hanpumep, npu
HUTPOBaHWM LENION03bI, IMULEPHUHA, NPU TPaBleHUU Meau U MedHbix crnnasoe. NO,
(TouHee ero gumep N,0O,) — okuCUTENb PAKETHOrO ropioyero Ha OCHOBE MPOWU3BOA-
HbIX ruapasuHa (8 BoopyskéHHbix cunax PD umeHyetca «amun»). MoxeTt obpasosarbcs
NpW CropaHWKM PasnMYHbIX NPOAYKTOB M OTXOA0B NpeanpuUsiTUd XMMUYECKOW MPOMbILL-
neHHocTH. o MHeHMWIo 3KOI0roB, NepBbiM Mo 0ObEMY BbIOPOCOB AMOKCHAA a30Ta B ar-
Mocdepy B 6onbluMx ropofax ABASETCA aBTOTPaHCNOPT . M3-3a xapakTepHoro LBeta
BbIOPOCHI AMOKCHAA a30Ta MOMYHUIN HA3BAHUE «JIUCUM XBOCT».

®He M.Z., Kinney P.L. et al. Short- and intermediate-term exposure to NO2 and mortality: a multi-
county analysis in China // Environ. Pollut. https:/ /doi.org/10.1016 /j.envpol.2020. 114165 (nara 06-
pawenus 08.05.2021)



Yenosek owyliaer 3anax u HebosbLioe pasapaykeHne Bo pTy npu koHueHTpauun NO, Bce-
ro 0,2 mr/m’. Mpu 6onee BbICOKUX KOHLIEHTPALMAX WU YBESIMYEHUN BPEMEHU IKCMO3ULMK Ha-
6I0QAlOTCA TAXKENbIE OTPaB/IEHUA, BM/IOTb OO CMepTeNbHbIX, ObICTPO pa3euBaeTcs GPOHXO-
NMHEBMOHMUA, OTEK NErkux’.

BmecTe c TeM, 3HaHWA O Ba)KHEWLLUMX COEAMHEHUAX a30Ta, B YaCTHOCTM 06 oKcuae aso-
1a (IV), no3BonsioT NoHMMaTb NpPOLECChbl, NPOUCXoAsLLMe B MPUPOLE M B MPOMBbILLIEHHOCTH,
yNpaensaTb 3TMMKU NpoLEeCcCaMu, OEPeEXKHO OTHOCHUTLCS K OKPY’KaloLEeN Cpeae U CBOeMy 340pPO-
BblO.

Tun ypoka: KOMOUHMPOBaHHbIN (YPOK U3y4yeHUss HOBOro MaTtepuana).

Knacc: 9

Llenb ypoka: cosgaHue ycnosuit Ais U3ydeHWs MpPOMbILLMEHHbIX M labopaTopHbIX CNOCo-
608 nonyyeHuns okcuaa asora (IV), ero hu3anUeCKUX M XMMUYECKUX CBOWCTB, PO/IU B MPOU3BOS-
CTBE a30THOM KMCNOTbl, HOPMUPOBAHUA NO3HABATE/IbHbIX YHUBEPCAJIbHbIX AEUCTBUM.

MNpononK1TenbHOCTb YpOKa: OAWH akafeMUYecKui Yac.

MnaHupyemble pesynbrathl:

[pedmemHebie:

* MPUMEHATb OCHOBHbIE METOAbI MO3HAHMSA: HabnogeHMe, SKCNEPUMEHT;

* XapakTepu3oBaTtb (hU3nYeCKHe U XMMUYECKUe CBoMCTBa okcuaa asorta (IV), sHatb cnoco-
Obl €ro Nosy4eHns B NPOMbILLIEHHOCTHU M B nabopatopuu;

* yMeTb 06bACHATb HablOAAEMblE U3MEHEHUSA MPU NoNyYeHun okcuaa asorta (IV), B nabo-
PaTOPHbIX YC/IOBUAX MOLENMPOBaTb MPOMbILL/IEHHbIE MPOLECChl, JieXKallMe B OCHOBe
NMPOV3BOACTBA a30THOM KWUCNOTbl; NPOBOAMUTL OMbIThbl, MOATBEPXKAAIOLLME XUMUYECKUE
cBoMcTBa okcupa asora (IV);

* XapaKTepu3oBaTb B3aMMOCBA3b MeXAY COCTABOM, CTPOEHWEM U CBOMCTBAMU BaXKHEMLLIMX
CcoefIMHEHUI a30Ta, B KOTOPbIX OH NPOSBAAET MNONOXUTENbHYIO CTENEHb OKUCNIEHUS;

* cobntogarb npaeuna 6ezonacHor paboTbl MpU NPOBEAEHWU OMbITOB C TOKCUYHbIM ra3oMm,
OVMOKCHUIOM asoTa.

* MemanpeomemHeole:

* MO3HaBaresibHble: OPUEHTUPOBATLCA B TEKCTAX, aHaNM3UpoBaTb, obpabarbiBarb U UHTEP-
npeTMpoBaTtbh MHGOPMALMIO, UCMOMb30BaTh €€ A5 PeLUEHUsA NOCTaB/IEHHbIX Y4EOHbIX 3a-
Aav;

* perynsiTMBHble: KOHTPOJIMPOBATb U OLLEHUBATb Pe3ysibTaTbl AESATeNIbBHOCTU, BHOCUTb KOpP-
PEKTUBbI B UX BbIMNONIHEHUE;

* KOMMYHWKaTMBHblE: 3heKTMBHO paboTaTth B Nape 1 Npu peLieHnn y4ebHoW 3aaaqu.

Jlu4HocmHele:

* pa3BMBaTb NPaAKTMHYECKME HaBbIKMU MO MCMOMb30BaHUIO yuebHOro obopynosaHus;

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

O6opynosaHue, nporpaMMHoe obecnevyeHue M pacxogHble Mmatepuasbl

MHTEPAKTUBHAA AOCKA IMOO KOMMbIOTEP U MYSIbTUMEAMMHbIN NMPOEKTOP, 3/1EKTPOHHbIE Tab-
Nuubl, NnporpaMmHoe obecnedeHune Releon Lite, undpoBoi AaTinK 31E€KTPONPOBOAHOCTH, AaT-
4yuKk pH, TepMOpe3nCTOpHbIM AaT4MK Temnepatypbl; annapar Ans NPoBeAEeHUSs XMMUYECKUX
peakuui (AMXP), ycTaHOBNEHHbIN B LUTATUBE; MAarHUTHAA MeLLasiKa, LNpUL, 3anosIHeHHbIW OK-
cugom asorta (IV), wnpuu, 3anonHeHHbIM KUCIOpodoM, nnactukosas byteinka (1,5 n), 3anon-
HeHHas okcupoM asora (ll), cnupToBKka, npombiBanka ¢ AUCTUANMPOBAHHOM BOAOW, aKTUBUPO-

! BpegaHble BewecTBa B npombiwieHHoCcTU. CNpaBoYHWK AN XMMUKOB, MHXXeHepoB 1 Bpaden. B 3 7.
Tom lll. HeopraHnuyeckne v anemeHtopraHuyeckue coeguHenus / lNop pen. npod. H.B. Jlasapesa u
npod. U. O. lapackuHon. — JI.: Xumusa, 1977. — C. 101—111.



BaHHbIN yrosib; Mefb (KyCOYKM NPOBOIOKU UK CTPYXKKKM), KOHLEHTPUPOBAHHAsA a30THas KMCO-
1a (65%), pactBop nakmyca, pacteop voauaa kKanua (unu Hatpusa) (5%-Hbii), pacTBop
nepmarraHata kanua (0,01%), pactesop ruapokcuaa Hatpus (10%-Hbin).

Xop, ypoka

dTtan ypoka 1. OpraHusauMoOHHbIN

MNpennonaraemas NPOAOIKUTENBHOCTb: 1—2 MUH.

MNeparorvyeckas fesATeNbHOCTb YYUTENS:

NpoBepsieT rOTOBHOCTb K YPOKY, OpraHnsyeT BHUMaHWe Kiacca K pabote Ha ypoke, cO30aért
MOIOXMUTENbHbIA 3MOLMOHASBbHbIN HACTPOM Y 0BYyHaIOLLMXCA.

YyebHasn fesatenbHOCTb 0OyyatoLwmxcs:

3MOLMOHANbHO HACTPaUBAKOTCA Ha NPEeACToALLYIO yYebHYI0 AeaTeNbHOCTb

dTan ypoka 2. Motusaums K yuebHOM neaTeNbHOCTH, aKTyanusaums
M 06006LWeHMe UMEeIOLMUXCA 3HAHUN

MNpennonaraemas NpoAO/IKUTENBHOCTb: 7 MUH.

MNeparornyeckasn neaTenbHOCTb yUUTENS:

npeanaraeT yy4awMMCcs NpociylaTb CEPUID CY)XOAEHWUM M Ha UX OCHOBE OMNpenenuTb TemMy
ypoka u uesb ypoka. Ha ntobom 3tane BbiCKasbiBaHUSA CYy>KAEHUIA MOXHO O3BYYMTb OTBET.

O kakoM coeguHeHWUM a30Ta UMOET peyb?

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

2. BeuiecTtBo, 1M3-3a KOTOPOrO KOHLIEHTPUPOBaHHAsA a30THaA KMUCIoTa npuobpertaeT ento-
Bypyto OKPacKy Mpu XpaHeHUH.

3. TokcuyHoe GUHapHOe coeavHeHWe a3oTa, KOTopoe 0OpasyeTcs NPaKTUYECKU KaKAabin
pas, Korga npuxoautcsa paboTarb C OYeHb KPenKoW a30THOM KUC/IOTOM.

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

Puc. 15. Bbibpoc guoKcupa asota, «IMCHUit XBoCT»,
Ha npeanpuatum «KynboiwesAsors, r. Tonbarty, 11.07.2016

®Hosoctn Camapbl  https: / /progorodsamara.ru/news /view /185360 (mata oBpaiieHus
08.05.2021)
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MNMocne onpeaeneHus coctaBa v Ha3BaHWA COEAMHEHWUS, KOTOPOE NPEACTOMUT U3YYUTb Ha YpO-
Ke, npeanaraet yTOYHUTb TEMY YPOKa, aKLEHTYann3upys BHMMaHWe obyyalowmxcs Ha co-
e0MHEeHMNAX a30Ta, B KOTOPbIX OH MPOSBNSAET MOJIOXKUTE/IbHbIE CTEMEHU OKUCIEHUA. 3aTem
npeanaraeT oxapaktepusoBatb okcug asorta (IV) no npeanoxkeHHoMy nnaHy (CM. matepuarnsi
IS KONMMPOBaHWA), NPOrHO3MPYSA ero GuUsrMyeckne U XMMUYecKne CBOMCTBA.

MNpepnaraet oAHOMY M3 YYEHWKOB 3a4MTaTb XapaKTepucTuKy okcuga asota (IV) pns dpoh-
TanbHoro obcyxaeHus B Knacce.

YyebHasa neatenbHoCTb obydatoLmxca:

BbICKA3bIBAIOT CBOMU MPEANOJIOXKEHWSA, COMACOBbLIBAIOT C YYUTENEM TEMY U Lie/Ib YPOKa, Npes-
nararot cnocobbl M CpeCTBa AOCTUKEHUSA LESM.

B napax BbINonHAOT 3agaHKa No xapakTepucTuke CBOMCTB okcuaa asota (1V), yyactsyioT BO
(bpOHTaIbHOM 0BCYKAEHWM MO MaHy «XapaKTepucTuka okcuaa asorta (IV)».

JTtan ypoka 3. [[pyuMmeHeHMne 3HAaHUWA B HOBOU CUTyaLUH

MNpennonaraemas npoao/mkuTenbHocTb: 20 MUH.
MNeparorvyeckas fesATeNbHOCTb yYUTENS:

1. Obcyxpaet c obyyatowmmucs cnocobbl nonyderHus okcuaa asora (V) B npombiuieHHo-
cTv v B nabopartopuu. Mpeanaraet BbicKasarb Cy)KAEHUA O COAEPXKAHUM XMMUYECKOTO 3KC-
nepuvMeHTa, HaLeNeHHOro Ha NPOBEPKY BbICKa3aHHbIX NPEeANOOXKEHUH, Ha UsydyeHue husu-
YECKMX U XMMUYECKUX CBOMCTB AMOKCMAA a3oTa. KoppeKTupyeT nnaH aKcnepuMeHTa.

2. OemoHcTtpupyet nonydeHune okcupa asota (IV) B AMXP, npegnaraer obydarowmmcs
OCMbIC/IUTb pe3ysbTarbl HabtoaeHW, OTBETUB HA BOMPOCHI U BbIMOJHWE 3aA4aHWsA K AEMOH-
cTpaunoHHoMmy onbiTy «llonyyeHune okcupa azora (IV) u usyyeHune ero ceoncTe» (cM. mate-
puanbl ana konvposaHus). OpraHusyer obcyaeHne OTBETOB Ha BOMPOCH! K AeMOHCTpaLu-
OHHOMY OnbITY.

3. Npepnaraer oby4aoWMMCA CNPOEKTUPOBATb XMMUYECKUIA SKCNEPUMEHT, MOAENMPYIOLLUI
NPOMbILLIEHHbIM NpoLecc nonyyeHusa okcuaa asota (V) okucnenunem okcmpa asora (ll). Ot-
MeuaerT, YTO 3TO OAMH U3 NPOLIECCOB, KOTOPbIM SIEXXWUT B OCHOBE MPOU3BOACTBA a30THOM KMUC-
NoTbl.

4. [NemoHcTpupyet onbiT «OkncneHne okeunpa azorta (Il) no okeunpa azora (1V)». MNpepnaraer
06y4aloLLMMCA OTBETUTb Ha BOMPOCHI U BbIMOIHUTL 3a4aHMA K AAHHOMY AEMOHCTPALUOHHO-
My OnMbITYy (CM. Matepuasnbl A KOMMPOBAHMS).

5. MNpeanaraet obyyaOLLMMCA NPOAOIKUTL NPOEKTUPOBAHUE XMMUYECKOTO 3KCMEPUMEHTA,
CMOLENMPOBaTh NPOLECC 3aBepLuatoLLLel CTaaMu NPOU3BOACTBA a30THOM KUCNOTbI.

6. HdemoHcTpupyeT onbiT «B3anmoperictene okcuaa azora (V) ¢ Bogor u kucnoponom, no-
Ny4YeHWe a3oTHOM KMCOoTbl». [peanaraer obyyaowmMMCcs BbIMOSHUTL 334aHWUA K aHHOMY fe-
MOHCTPaLUMOHHOMY OMbITy (CM. MaTepuanbl gns KonuposaHus). Mogsoaut obyvatowmxca K
BbIBOAY O MOSIHOW TPEXCTAAUMHOMN CXEME MPOMBbILLIEHHOMO MPOU3BOACTBA a30THOW KUCNOTbI.

YuebHas peatenbHoCTb obyyatowmxcs:

1. B npouecce dpoHTanbHOM 3BpUCTUYECKON Beceapl y3HaKOT 0 cnocobax nosyyeHus oKCU-
na asora (IV) B npombiwneHHocTH 1 B nabopartopuu. M1aHMPYIOT XMMUYECKHUI SKCNIEPUMEHT,
HaLeneHHbIM Ha U3yvyeHne hU3NYECKUX U XMMUYECKUX CBOMCTB AMOKCHIA a3oTa.

2. HabniopaloT usMeHeHUs BO BpeMs AeMOHCTpauuK nonydeHus okcuaa asora (IV) 8 AMNXP.
OTBeyaloT Ha BOMPOCHI U BbIMONHAT 3aA4aHUA K AeMOHCTpPaLMoHHOMY onbiTy «[lonyyeHue
okcuaa asora (IV) u usydeHue ero cBoncTB» (CM. Matepuansl ans konvposaHus). Obcyxaa-
lOT OTBETbl HA BOMPOCHI K €MOHCTPALUOHHOMY ONbITY.




3. MpoeKTUPYIOT XMMUYECKUIN IKCNEPUMEHT, MOLENIMPYIOLLMI NMPOMbILLIEHHbIW NPOLEecc no-
nyyeHus okcuga asorta (IV) okncneHvem okcmpa asora (l1).

4. HabnopaloT geMoHCcTpaumio okucneHus okenaa asorta (Il) oo okcuaa asora (V). Otseva-
tOT Ha BOMPOCHI U BbINOJIHAIOT 334aH1A K JaHHOMY AEMOHCTPaLMOHHOMY OMbITY (CM. MaTepu-
anbl AN KOMUMPOBaHUSA).

5. [NpoeKTUPYIOT XMMUYECKUI IKCMEPUMEHT, MOAENUPYIOLLMA NPOLLECC 3aBepLUatoLLEN CTa-
AWV NPOU3BOACTBA a30THOM KMUCJIOTbI.

6. Habntopatot B3aumopeincTeme okcuaa asota (IV) ¢ Bogon u Kucnopomom, B pesynbrate
KoToporo obpasyeTcs a3oTHas Kucnota. BbinonHAOT 3agaHusa K 4aHHOMY AEMOHCTPALMOH-
HOMY onbITy (CM. Matepuanbl AN KONMPOBaHUs), hOPMyIUPYIOT BbIBOAbI O MpoLeccax, ne-
YKalMX B OCHOBE NPOMBILLIEHHOTO NPOW3BOACTBA a30THOM KMC/OThI

dTan ypoka 4. KoHTponb ycBoeHus, 06cykaeHue AoNyLWEHHbIX OWIUMOOK
M UX KOpPEeKLUusa

MNpennonaraemas npogonxkutensHoctb: 10 MUH.
MNeparornyeckas [eaTeNbHOCTb yYUTENS:

opraHu3yeT obcykaeHWe pe3ynbTaToB UCC/Ief0BaHUSA, NPOBEPSET NPABUIbHOCTb 3anucaH-
HbIX YPABHEHUM peaKkuui U caenaHHbIX BbiBogoB. OTMeyaeT BaXXHOCTb M3y4YaeMbiX coenu-
HEHWIM U NPOLLECCOB, KaK B KM3HEAeATE/IbHOCTH YesloBeKa, TaK U B MPOMbILL/IEHHOCTH.

YuebHas featenbHOCTb 0OyYatoLMXCA:

CpaBHWBAIOT pe3y/bTaTbl PaboTbl B Nape C pesynbrataMu, Nosy4YeHHbIMU APYrMMU YUYeHUKa-
MU; NPU HEOOXOAMMOCTHU KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XMMUYECKUX peaKLmi

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pednekcus

MNpennonaraemas NpoAO/IKUTENBHOCTb: 6—7 MUH.
Meparorvyeckas feATeNbHOCTb yYUTENS:
MHGOPMUPYET O AOMALLHEM 3a4aHUN, [AET KOMMEHTapWIA MO €ro BbiMOSHEHUIO;

npeasaraeT aHKeTy pedeKCUMU K YPOKY W npeasaraeT paccuntatb «MHaMBUAYaNbHbIN WH-
LEKC Ka4yecTBa ypoKa»;

nopBoauT peceKCUBHYIO CTaTUCTUKY YPOKa MO KOJIMYECTBY YYEHWUKOB, Y KOTOPbIX UHAEKC
Ka4yecTBa Bbllle 3Ha4YeHUs 5;

OEMOHCTPUPYET 3arnncb Lenn ypoka, crnpalineaeT: «Kak Bbl Aymaete LOCTUTHYTa Jin LI,eJ'Ib?».
Ecnu npo6neMa HEe peleHa U uesib He OOCTUrHyTa, npenjiaraet 06'bF|CHeHMe, n 3a,u,aéT B
[onosHeHUe K goMallHeMy 3aaHUI0 NnoayMaTtb Had NpU4nHaMu 3TOro.

YuebHasn featenbHOCTb 0OyYatoLMXCA:
3a/at0T YTOUHAIOLLME BOMPOCHI O BbINOJHEHWM AOMALLIHErO 3aAaHus;
paccunTbiBalOT «MHAMBMAYANbHbIM UHOEKC KayecTBa ypoKax;

onpenenAarT CteneéHb COOTBETCTBUA nocTtaefieHHOM LueJsin 1 pe3ynbratoB A€ATE/IbHOCTH; CTe-
NeHb CBOEro npoaBmn>XeHnaA K Luesu;

BbICKa3bIiBalOT OLUEHO4YHbIE CY>XOEHUA U COOTHOCAT pe3y/bTaTbl cBoeM neAaATeNbHOCTU C ue-
b0 YPOKa




NMOMOLLDb YYUTEJIO

Marepuanbl Ana KONUPOBaHUA
XapakTtepucTtuka okcuaa asora (1V)

HaseaHue BewecrtBa Okcup azora (IV), auokcuan
asora

Xumunyeckas gopmyna

MonspHasa macca

BVI,EI, XWUMUYECKOM CBSA3U B MOJieKyne

ArperatHoe CoCTosIHME MNpW H.Y.

Hanuuune /otcyTcTBHE LBETa, 3anaxa

Taxkenee /nerye Bospyxa (pacHeT OTHOCUTENIbHOWM
MIOTHOCTH MO BO34YXY)

PacTtBopumocTb B Boge

TokcnyHocTb

CreneHn oKUCNEeHWUA XMMUYECKUX 3/IEMEHTOB B OKCUe
asora (IV)

XapaKTepucTUKa OKUCIUTENbHO-BOCCTaHOBUTENbHbIX
CBOMCTB oKkcupa asorta (IV)

KucnotHo-ocHoBHble cBoWcTBa okcuaa asora (IV)

Bonpochbl 1 3apaHns K 4EMOHCTPALUMOHHOMY OMbITY
«MonyyeHne okcupa asota (V) n M3yyeHue ero cBOMCTB»

B annapare ana npoeegeHus xumuyeckux peakumi (AMXP) (cm. pucy-
HOK HWXXe) nonyumnu okcup, asota (IV). Kakoe Bewectso nomectunu B
AByropnyio Kosnby-peaktop 1, 4to npuaneanu B 3Ty Konby M3 BOPOHKM
2? CocTaBbTe ypaBHEHWE peaKkuMu, KoTopas NpoTeKaeT Mexay 3TUMM
BelLecTBaMu B Konibe-peaktope 1. Ykaxkute oKUCIUTENb M BOCCTAHOBM-
Tesb.

Puc. 16. Annapar gns npoBegeHns xuMuyeckux peaxumi (AMXP): 1 — asy-
ropnas konba-peaktop; 2 — AenuTenbHas BOPOHKA A/ paboTbl C TOKCHY-
HbIMW BELLLECTBaMM, NO3BONSAET A06aBNATL HEOOXOAMMOE KOIMHYECTBO XKUA-
KOro peareHTa B peaKLMOHHYIO CMeCb, He foMNycKas pasrepMeTv3anuny npu-
6opa; 3 — EMKOCTH (Hacaaku) ANa XUAKUX peareHTos (nornorutenen);

4 — konnaku; 5 — émKocTb (HacagKka) AN CbiMyyux peareHToB




Bbigensiowmica ras nponyckanu yepes pactBopbl B Hacagkax |—IV.
1. OnuwuTe Npouecchl, KOTopble MPOTEKaM B 3TUX pacTBOpax, 3anosHuTe Tabnuuy.

Ne Coctas Ha6niopae- YpaBHeHUEe peaKuum, Yro pokasbiBaeT
Hacap- pacteopa Mble U3MEHe- npoTeKaloLwen (xapakTepusyer)
K1 B HacapkKe HUA B pacTBope nporekaroLwas

peakuus
I Jlakmyc

] Noounp kanus

I lNepmaHraHat
Kanus

v lMopokcua, Ha-
Tpusa

2. Camas BepxHas Hacagka B npubope (Ha pucyHke obo3HayeHa undpon 3) 3anonHe-
Ha aKTMBMPOBaHHbIM yrieM. KakoBo HasHaueHWe 3ToW HacaaKu?

Bonpocbl 1 3agaHnsa K eMOHCTPaLMOHHOMY OMbITY
«Okucnenue okcrpa azorta (Il) po okcuaa asora (IV)»
1. KakoM ras HaxoauTcs B nnactvkoBom 6yTbinike? MmeeT v oH oKkpacky?

2. Kakue M3MeHeHUsi MPOM30LLI/M, KOraa OTKpbIKM KpbiwKy? Kakas peakuus npu atom
npotekaeT? CocTaBbTe ypaBHEHUE 3TON peaKkuuu.
3. Yto Habniogaercs nocse Toro, Kak B OyTbinKy 40OaBMIM BOAbI, 3aKPbIIM KPbILLKY M
BCTpsAxHYynn? MoueMy OyTbiika HEMHOrO «CXanacb»? OTBET MPOUNNIOCTPUPYUTE COOT-
BETCTBYIOLLMM YPaBHEHWMEM XMMMUYECKOW peakLmi.

4. Yto bypet HabnogaTbCa, €CiM CHOBA OTKPbITb KPbILWKY, a 3ateM f00aBuTb BOAbI?
OTBeT nosicHuTe.

3apaHua K LeMOHCTpauMoHHOMY onbiTy «B3anmopeicteme okcuaa asora (1V)
C BOZAOW W KMC/IOPOZOM, NOJTy4YeHUE a30THOM KUC/IOTbI»

1. 3anonHute Tabnuuy:

Perucrpupyemsiit Temnepartypa, °C MokasaHusa paTunka MokasaHusa
napameTp pH AaTyUKa 31eK-
TPONpPOBOAHO-

ctu, MKCm/cm

D,O NponyCckaHnA rasos

MNocne nponyckaHusa
rasos

O6bsAcHuTe HabnogaemMble U3MEHEHUs, MPUMBEAUTE COOTBETCTBYIOLLEE YPABHEHUE XUMU-
YeCKOM peaKuuH.

AHkeTa ana pacuéta «MHaMBMAYaNnbHOrO MHAEKCA KayecTsa ypoKa» npueefeHa B Onu-
CaHuUM MeToA0N0rMn Nocobums.



TeopeTuyeckoe noscHeHue
JemoHcmpayuoHHbIG onbim
«[llonyyerue okcuda aszoma (1V) u usyyerue ezo cBolicmBx»

B konby-peaktop AMNXP (Ha pucyHke 16 nokasaHa uudpon 1) 3apaHee nomewaror 2—3 r
KyCOYKOB MeAHOM MPOBOJIOKU UM MefHbIX CTpy>KeK. KOHLEHTPUPOBAHHYIO a30THYIO KUCIOTY
MOXHO HaJIMTb B BOPOHKY HEnocpenCcTBEHHO Mepen onbiToM. 3apaHee B HACaAKW HanvBaloT
pacTBopbl cnegyowux Belects: | — nakmyc, Il — noaug kanusa (unu Hatpus), lll — nepmarra-
HaT Kanus, IV — rugpokcup Hatpusa. Ceepxy npubop 3aKpbiBalOT HACAAKOM C aKTUBMPOBAH-
HbiM yrném (3). Mpubop pomkeH GbiTb NONHOCTLIO COBpaH U 3apsXKeH nepes YPoOKOM.

Korpa oTKpblBaloT KpaH BOPOHKM (2), a30THas KMCnoTa nonagaeT Ha Medb M HauyMHaeTcs
peakuusa, ConpoBoXaaroLwasacs BoiaeneHneM okcuaa asota (I1V):

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

Insa yckopeHus peakumun konby-peaktop (1) MOXKHO HarpeTb C MOMOLLbIO CIMPTOBKU MK
aneKkTponauTku. B cnyyae HarpesaHus cnMpToBKoK nog Konby HeobxoanMo NoMecTUTb MeTas-
NMyeckyto ceTky. BsaumopencTene meam ¢ KOHUEHTPUPOBAHHOW a30THOM KUC/IOTOW — OfMH U3
nabopatopHbIX CNOCOOOB NOMyYeHUs AMOKCHAA a3oTa.

Mpu nponyckanuun okcuga asota (V) yepes pacteop nakmyca Habnogaetcs 6bictpoe U3-
MeHeHWe proneToBor OoKpacku Ha KpacHyto. Okecupg asora (IV) — KucnoTHbIM oKeua, npy ero
B3aMMOZEWNCTBMM C BOAOW 0OpasytoTcsa ABE KMCNOTbI, a30THAA M a30TUCTas:

2NO, + H,0 = HNO; + HNO,
A3zoTtucTtasa Kucnorta cna6as| n HGYCTOﬁHMBaH, NEerko pasnaraetca:.
2HNO, = NO + NO, + H,0

Mpu nponyckanun NO, yepes pacTeop voauaa Kanus Habniogaetcs noseneHue Oypow
OKpacKu MoAa, KOTOpbii BbiNafaeT B OCAAoK B BUAE KPUCTANIOB TEMHO-CEPOrO LBETa NpuU U3-
ObITKe aMoKCHaa asora:

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

JTa peakuusa xapakTtepusyeT OKUC/IUTENbHbIE CBOMCTBA AMOKCKAA a3oTa.

Mpu nponyckaHun okcupa asota (IV) yepes pacteop nepmaHraHara Kanus Habnopaercs
nosHoe obecupeymBaHue pacteopa:

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

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

cTBa, 006yC/oBNEHHbIE HAannYMeM atomoB asota N.
Mpu nponyckanun NO, yepes pacTBop rMApPOKCHAA HATPUS BHELLHWE U3MEHEHUA He Ha-
6nopatotca. Pacteop wenoun Heobxoamm s normoLeHns TOKCUMYHOro okeuaa asora (I1V):

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

JTa peakuus xapaKTepusyeT KUC/IOTHble CBOWCTBA AMOKCMAa a3ota. B pacteope wenouu
okcug, asota (IV) amcnponopumoHupyet ¢ obpasoBaHMeM AByX Cofiei: HUTpUTA (B KOTOPOM
CTeneHb OKUCeHNUs asoTta +3) 1 HUTpaTa (B KOTOPOM CTENEHb OKUC/EHUs a3oTa +5).

Hacagka (3) Takke cnyXuT AsiA NOMOLLEHUA HATPO3HbIX ra3oB 3a CYET aacopbumnm Ha no-
BEPXHOCTM aKTMBMpOBaHHoro yms. Hacaaka (3) Heobxoauma, Tak Kak npu GOsbLIOW CKOPOCTH
BblaeneHns NO, MoxkeT He ycneTb MOMIOTUTLCS PaCTBOPOM rMApoKcuaa Hatpus. HutposHble
rasbl, nomumo NO,, MoryT cogeprkartb ewé okeug asora (l1), kotopbi obpasyercs npu B3anumMo-
aencteuun okcmga asora (1V) ¢ sogon:

3NO, + H,0 = 2HNO; + NO



Okcug asora (ll) — HeconeobpasyioLmi, 6e3pasnnyHblii OKCUI, He MOroWaeTcs pacTBo-
POM LLENoYr, HO aacopOurpyeTcs aKTUBMPOBAHHbLIM YI/EM.

JemoHcmpauuoHHeIl oneim
«Okucnenue okcuda azoma (Il) 0o okcuda azoma (IV)»

[lo ypoka HeobxoaMMO 3arnosiHUTb MIACTMKOBYIO OyTbifKy (6ecuseTHyo npo3padHyto Oy-
TbINIKY M3 nonuatuneHtepedranara (M3T), u3-noa Hanutkos) ob6bEMom 1,5 n okecngom asora (ll)
MeToAOoM BbiTecHeHMs Bogbl. 1. MoHooKcuKa a3oTa yaobHo nosyyarb B3aMMOLENCTBMEM MeTasl-
NUYecKon meam ¢ pasbasnieHHoN a3oTHoM kucnotol (~30%):

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

K obpeskam menHOM NMPOBOIOKK UK CTPYKKaM MeasieHHo npuausaot HNO; (nn. 1,10 —
1,15 r/cm’). He cnepyet monyckaTth pasorpeBaHusi cMecu Bo U3bexaHue obpa3oBaHus apyrux
OKCMAO0B a30Ta UK 3neMeHTapHoro asorta. CHadyana B peakUMOHHOM cocyae nosenstTcsa by-
pble napbl AMOKCHAa asota, obpasyowmecs npu okucnednn NO kucnopogom eosgyxa. [ns
ounctku ot NO, 1 6pbizr HNO; okeung asora (ll) MoxkHO nponycTutb Yepes NPOMbIBHYIO CKSH-
Ky ¢ 5%-HbiM pacteopom NaOH v cobuparb Hag Bogoi.

OnbIT npoeoauTca nopg taro! Bo BpemMsa neMOHCTpauUmmK yuuTteb NokasbiBaeT, 4To ByTbuiKa
HanosHeHa GecuBeTHbIM rasoMm, okcuaom asota (II). 3atem OTKpbIBAOT KpPbIlKY, TOTYAC Hag
rop/ibiLKOM BYTbINKKU nosensercsa «obnayko» KpacHo-byporo LBeTa 3a CHET OKMC/IEHUS MOHO-
OKCMAa a30Ta KUC/IOPOAOM BO3ayXa:

2NO + 0, = 2NO,

ByTbiIKy MOXHO Cnerka coasuTb, a 3aTeM OTNYCTUTb, YTOObI BO3Ayx nonas BHYTpb. Toraa
obpazoBaHWe AMOKCHAA a3oTa Oyaet HabnoaaTbCs BHYTPU BYTbINKU.

3arem B 6yTbINKY HaIMBAOT HEBO/bLLOE KOMIMYECTBO BOfbl, 3aKPbIBAIOT KPbILLUKOW U UHTEH-
cuBHO BCTpsixuBatoT. bypas okpacka NO, ucuesaer 3a CYET ero B3aMMoenCcTBUA C BOAOW:

3NO, ) + H,049 = 2HNO;,,) + NO,

N3 ypaBHeHUs BMAHO, 4TO B peakumio BcTynaet 3 o6bEéma rasa, a obpasyercs TONbKO OAMH,
T.. 0O6bEM ra3oB B OyTblIKe yMeHblIaeTcs, ByTbisIka HEMHOTO «CxXuMaetcs». Ecnm cHoea ot-
KPbITb KPbILLKY, CTEHKW BYTbIIKM pacnpaBaTCcs, BHYTPb 3aCOCET BO3AyX, okcua asorta (1) okuc-
nutca po okeuaa asora (IV), cHosa nosiButca 6ypas okpacka. [Mpu nobaeneHun Bogbl byaet
cHoBa Habniogartbca obecuBeunBaHme 3a cyéT noroueHua NO, sogon.

Yuutenb NoaBoOAMT LUKONbHUKOB K BbIBOAY, YTO AN NpespalleHus Bcero okcuaa asorta (1V)
B @30THYIO KUC/IOTY HEOOXOAMMO B PEAKLMOHHYIO CMECb BBECTM OKUC/IMTENlb — KUC/IOPOL.

ZleMoHCcmpayuoHHsIl oneim
«B3aumoodelicmBue okcuda azoma (1V) c Bodol u kuciopodom,
nosyyeHue a3omHoul Kuc/iomel»

OnbiT npoBoautca nop, taron! B xumuueckunit ctakad HanueatoT okono 50 mn guctunnupo-
BaHHOM BOAbI, YCTAHAB/IMBAIOT HA MarHMTHYIO MeLlasnKy. 3ateM B Body MOrpy)KatoT TepMopesu-
CTOPHbIM AAaT4YMK TemnepaTypbl, Aatymk pH 1 patunk anekTponpoBOAHOCTH, KOTOPbIe 3aKpens-
IOT B LUTATUBE TaK, YTOObI OHU HE Kaca/nuCb AKOPSA MarHUTHOW Mewasnku. MokasaHusa faTtinkos
HY>XHO BbIBECTM Ha 3KpaH, 4ToObl BUAEM BCE YYEHUKMU B Knacce. Bknioualor marHutHyio me-
LasKy U 3anycKatoT U3MepeHUs Bcex TPEx gartuvkos. Koraa nokasaHusa OaTtinkoB cTabununsu-
pytoTCcs, 0by4aloLLmMecs 3anucbiBatoT UX B TETPadb, B COOTBETCTBYIOLWME rpadbl Tabauubl.

3ateM B BOJYy OAHOBPEMEHHO C MOMOLLbIO ABYX LUMPULOB NPOMYCKAloT AUOKCUA, a3oTa U
Knucnopog. Peructpupyiot nameHeHUs n3MmepsieMbix NapameTpoB. Temnepatypa pactesopa yBe-
NIMYMUBAETCS, YTO CBUAETENbCTBYET O NPOTEKAHWMMU 3K30TEPMUYECKON peakumu. [1na Toro 4tobbi
M3MeHeHWe TeMneparypbl OblI0 3HAUMTESNbHBIM, CliefyeT pacTeoputb He MeHee 100 mn auokcu-



Aa asota, pH pacteopa pe3ko yMeHbLIaeTcsi, YTO CBMAETENbCTBYET 06 06pa3oBaHWM CUSIbHOM
KUCNOTbl. DNIEKTPONPOBOAHOCTb PACTBOPA PE3KO YMEHbLLIAETCS, YTO XapaKTepuayeTt obpasosa-
HWE CU/IbHOTO 3/IEKTPOSIMTA.

Yuutenb obpallaer BHUMaHWe y4eHUKOB Ha TO, YTO HafJ BOLOM B CTaKaHe OTCYTCTBYeT Kpac-
HO-Bypas oKpacka, T.e. B YC/IOBUSX LOCTAaTOYHOrO KOMMYECTBa KUCIOpoda AMOKCUA, a3oTa no-
[7IOLLAETCA NOSIHOCTbIO, MPU 3TOM MPOTEKaeT obpaTuMas 3K30TepMUUEeCcKas peakums:

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

MeToauyeckue KOMMeHTapuu

B uenax skoHoMWM BpeMeHW AN MpPOBeAeHMS OEMOHCTPALMOHHbBIX OMbiTOB HeO6XoaMMo
BCE NpUrotoBuTb 3apaHee. B konby-peaktop AMNXP nonoxuts MeaHyo NPOBONOKY (MK CTPYX-
KW), 3anoJIHMB HACaZKW COOTBETCTBYIOLMMK pacTBopaMu. KOHULEHTPMPOBAHHYO a30THYO KUC-
NOTY MOXHO HanWTb B NPUOOP HENOCPEACTBEHHO Mepes, onbiToM. BaxkHo 0TMeTUTb, 4TO BTOpOM
U TPeTU aeMoHCTpaumoHHble onbitel ¢ NO, crenyet NpoBOAWTb TOMBKO NPWU HANWYKUK B y4eb-
HOM KabuHeTe XOPOLLEN BbITAXKKMU.

3apaHusa K ypoKy

1. 3adaHus Ha pa3Bumue pyHKYUUOHAILHOU 2pPAMOMHOCMU

1) Yo TaKkoe kpacHas asoTHas kucnota?’

TepMuH «apIMALWAA KpacHaA a3oTHas KMCIoTa» ucnosb3osasncs Bnnotb Ao 40-bix rogos XX
BeKa. JTO pacTBOP AMOKCMAA a30Ta B a30THOM Kucnote. OH MOXKeT ObITb MOJyYeH Kak Hacbilue-
HWEM KOHLUEHTPUPOBAHHOWM a30THOM KUCNIOTbl AMOKCULOM a30Ta, TaK U MPU Pa3/IoXKEHMU a30T-
HOM KMCNOTbI.

Mpu B3aMMOAENCTBMM KOMMOHEHTOB CMECH, COAEPKALLEN HUTPAT HATPUSA U CEPHYIO KUCO-
Ty, cHayana npv 100— 110° C npoTekaeT peakumsa cornacHo ypaBHEHUIO:

N3 cmecH BbigenseTca U NeperoHseTca Yuctas a3otHasa Kucnorta. Ecnm noebicuTb Temnepa-
Typy Ao 150—170° C, To 66nbluas yacTb a30THOM KMCNOTbI HAYMHAET pasnararbCs C BblaeneHu-
€M JMOKCHAaA asoTa U Kucnopoga:

Inokcuna asota, pacTBOpPSAACh B NEPBbIX MOPLMAX OTFOHAEMOW a30THOM KUC/IOTbl, U CO0B-
LLLAEeT el KpaCHO-OpaHXeBbIM LBeT. HUKakoro apyroro Kpacurtens 3nechb Her.

2) CocTtaBbTe ypaBHEHUSA XMMUYECKUX PEaKLMM, KOTOpbIe NPOTEKAIOT:

a) npu 100— 110 °C mexxay TBEPAbIM HUTPATOM HATPUS U KOHLLEHTPUPOBAHHOW CEPHOM KWC-
JIOTOM;

6) npu HarpesaHuun go 150— 170 °C 6e3BofAHOM a30THOM KWUC/IOTbI.
OrgerT:

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

2NaNO; + H,SO, = 2HNO;T + Na,S0,
6) 4HNO; = 2H,0 + 4NO, + O,

10
3). lMHamuKa 3arps3HeHusa atmochepHoro Bo3ayxa B Mockee ":

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

® [InHaMuKa 3arpsisHeHUs arMOCepHOro Bo3gyxa B Mockee // lNpaButenbcteo Mockesbl. Jenap-
TaMeHT NMPUPOAONO/b30BaHUA U OXpaHbl OKpyKatollel cpeabl. — http: / /www.dpioos.ru/eco/ru/
air_dinamic (zara obpawenusa 11.05.2021)


http://www.dpioos.ru/eco/ru/air_dinamic
http://www.dpioos.ru/eco/ru/air_dinamic

NAKcc" — npepenbHo nonyctumas KoHueHTpauus, cpeaHecytouHas — ana NO, coctas-
naet 0,1 mr/m’.

a) PaccuuTanTte maccy aMokcuga asora B 1 M’ BO34yXa B LieHTpasbHOM YacTn MocKBbl.

6) Ouenute cpegHee konuuecteo monekyn NO,, KoTopoe 3a oguH pa3 BAbIXAe€T MOCKBWY,
MPOXXMBAIOLLMIA B LeHTpasibHOW YacTu ropoga. O6bém Baoxa npumute paeHbim 0,5 n.

OtBer:

a) Mo, =0,1-1,1=0,1wmr

Mo v6c7oxa : CNO
6) N =2 . N, =22 "2 .N
NO2 MNO2 A MN02 A
. 11 . 1 —6
NNOZ _ 0,5 n 0, 0*tr / n . 6,02 - 102 monb~! = 7,2 <104 MONieKy N
46 r / monb

720 TpunnmoHoB Monekyn 3a oauH Boox!

T
MO2 concentrations St fray (o]
18 march - 27 march §
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Puc. 17. KapTa 3arpAasHeHna Bo3gyxa JUOKCMOOM a30Ta B Mockse u 6nnxanuem lMoamockoBbe

"C 2004 roga HameTUNACh TEHAEHLMS MEAJIEHHOrO, HO YCTOMYMBOrO NMPUPOCTA 3arpsA3HEHUSA OUOK-
cupom asota (3—5 % B rog). Mpu 3TOM POCT cogep)KaH1sA ANOKCMAA a30Ta OTMEYEH W Ha XKUIbIX Tep-
putopusx ropoaa (1.1 MNOKcc pns ueHtpansHow yactv ropoaa v 0.8 MNOKcc ans neprdepuiiHbIX XKUMbix
TeppuTOpHi). ITO CBA3AHO C TEM, YTO OKCUbl a30Ta HaMbosnee CIOXKHO «MOAABMAOTCA» CPeaU APYrUx
3arpA3HAOLWMX BELWECTB MPU UCMOJIb30BAHWM HEWTPANIM3ATOPOB Ha aBTOTPAHCMNOPTHbIX CpeAcTBax.

“B Mockse B rnosiTopa pasa ynano cofepXaHue OuoKcuaa asota B Bozgyxe // PUA Hoeoctu,
20.04.2020. — https:/ /ria.ru/20200420 / 1570278347.html (nata obpawenus 11.05.2021)


https://ria.ru/20200420/1570278347.html

2. 3a0aHue 0na nodzomoBku k TMA, BITP

1) HanuwwuTe ypaBHeHWs peakLmi, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb NpeBpaLle-
HWUSA NO CXeMe:

NH; — NO — NO, — HNO; — NH,NO,

[ns yeTBEPTOro NpeBpaLLeHUs COCTaBbTE COKPALLEHHOE MOHHOE YPaBHEHWE pPeaKLmu.

OrBer:

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

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

5. H" + NH; = NHj

2) Boibepute BewecTea, C KOTOPbIMU pearupyet okcug asorta (IV):
1) cepHuCTbIM ras;

2) yrnekucnbiv ras;

3) ruppokcupa Kanus;

4) asor;

5) kucnopoga.

OrtseT: 1, 3, 5.

3) Ucnonb3sys meTon anekTpoHHOro 6anaHca, pacctaebre KO3(PULMEHTbI B ypaBHEHWUM pe-
aKLMK, Cxema KOTOpOM:

Tec + HNO3 —> HTCO4 + N02 + Hzo

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

+5 +4
7| N+ le——N
0 +7

Tc—7e——Tc

Tc — BocCcTaHOBMTENb;
HNO; — okucnutens 3a cyet N

Temol Bo3MOXHbIX NPOEKMHbIX U uccnedoBamesibCcKux pabom

1. Koppo3susa ctanu nog AeNCTBMEM HUTPO3HbIX ra30B M CNocobbl 3alUMTbl OT HEE.
2. OnpepeneHue copepXaHua AMOKCHIA a30Ta B BO3ayXe.

3. bruonoruyeckas ponb okcuaa asora (ll).

4. Ponb HuTpudmMuMpyowmnx 6akTepuii B KpyrosopoTe asoTa.

5. Mouck HanpaBneHW CHUXKEHUA BbIBPOCOB HUTPO3HbIX ra30B B atMocdepy.

Ypok 7. Kanbyuii u e2o coeduHeHus

Kanbuuii 1 ero coeguHeHUs LMPOKO pacnpoCcTpaHeHbl B MPUPOAE U UrPaloT BaXKHYIO POJib
B YKM3HMW YesioBeKa M obuiectBa. 3HaHWA O COeAMHEHUAX KasibLMs NO3BO/MAIOT NOHUMATL SABMEe-



HWUA, NPOUCXOAALLME B OKPYKAIOLLLEM MUPE, @ B HEKOTOPbIX C/ydYasXx MU ynpaBnsiTb XMMUYECKU-
MW Npoueccamu.
Tun ypoka: KOMBUHMPOBaHHbIN (YPOK U3y4yeHUss HOBOro MaTtepuana)
Llenb ypoka: co3gartb yCnoBusa ans U3y4eHUs pU3NMYECKUX U XMMUYECKUX CBOMCTB KasbLua
W €ero coeiMHeHWI, NPUMEHEHNUS coeanHeHUH, HOPMUPOBAHMA NO3HABATE/NbHbIX YHUBEPCA/lb-
HbIX OENCTBUN.
MpoponknTeNbHOCTb YPOKA: OAMH aKaJeMUYeCKUi Yac.
MnaHupyemble pesynbrathl:
lpedmemusbie:
* MPUMEHATb OCHOBHbIE METObl NO3HAHMA: HabNoAeHWe, U3MEPEHUE, SKCMIEPUMEHT;
* XapakTepu3oBaTb (hM3MYECKME U XMMUYECKME CBOMCTBA KallbLWUS U €ro CoenuHEeHWH,
NPOBOAMTb OMbITbl, NOATBEPXKAAIOLLME XMMUYECKME CBOMCTBA MTMAPOKCHMAA KanbLms;
* XapaKTepu3oBaTb B3aMMOCBA3b MeXJy COCTaBOM, CTPOEHMEM U CBOWCTBAMU META/IOB;
* cobniogarb npaeuna 6esonacHon paboTbl MpU NPOBEAEHWU OMbITOB.
MemanpedmemHele:
* nos3HaBartesibHble: aHanM3MpoBarb, obpabarbiBaTtb M MHTEPNPETUPOBATL MHOPMALMIO,
MCNONb30BaTh €€ AN PELLUEHUA MOCTaBNEHHbIX y4ebHbIX 3aaay;
* perynAaTUBHbIE: KOHTPO/IMPOBATb M OLEHUBATb pPe3y/nbTaTbl yHeOHON AeATeNIbHOCTH, BHO-
CUTb KOPPEKTHBBI B UX BbINOSIHEHUE;
* KOMMYHWKaTMBHble: 3heKTMBHO paboTtarb B nape, B rpynne npu peleHrMn y4ebHbix 3a-
Jau.
JluyHocmHele:
* pa3BuBaTb NPaAKTMYECKUE HaBbIKM MO UCMOMb30BaHUIO yuebHOro obopynoBaHus;
* ccopMupoBaTb NO3HABATENIbHbIM MHTEPEC, HAMPAB/IEHHbIN Ha U3yYeHWEe XMMUYECKUX CO-
€VMHEHWI KaNbUMA U UX NPUMEHEHUE B JKM3HM YesloBEKa.

O6opynoBaHue, nporpaMmMHoe obecnevyeHue U pacxoaHble MaTepuanbl

KomnbloTep, nporpammHoe obecnedeHune Releon Lite, undpoBble aTYNKK 3N1EKTPONPOBO -
HoCTH, Aatumk pH; ctakaH xumuueckuin (50 mn); ctakaH xumudeckun (150 mn); dapdoposas
yawKa; npubop Ans NoNy4eHUs rasoes, 3apPsPKEHHbIM MPAMOPOM U COJISIHOW KUC/IOTOM; LUTATUB
C 3a)XMMOM, LunaTesb; MUMHLET; AUCTUNIMPOBAHHAA BOAA; U3BECTKOBAs BOAA; COMSHAA K1cioTa
(1:2); mpamop (Kycoukw); pacteop eHondranenHa, KoneKuns MMHepPasnoB.

Xop ypoka

JTtan ypoka 1. OpraHusauMOHHbIN

MNpennonaraemasa npofosKuTeNbHOCTb: 1—2 MUH.

MNepnarornyeckas [eaTeNbHOCTb yUUTENS:

MpoBepPseT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy K/iacca Ha ypoKe, CO3AAaET MOsOoXKu-
Te/IbHbI 3MOLMOHAJIbHBIM HACTPOK Yy 0BYyHaloLLMXCS.

YuebHasn peatenbHOCTb 06yYaloLMXCA:

3MOLMOHANbHO HACTPaMBAKOTCA Ha MPEACTOALLYIO y4ebHYI0 AesATeNbHOCTb

dTan ypoka 2. AKTyanusauus m 0606wweHre 3HaHUK

MNpennonaraemas npogomkutensHocTtb: 10 MUH.

Meparorvyeckas fesATeNbHOCTb yYUTENS:

npeanaraeT yyalMMcs MPOCyLlaTb CEPUID CY>KAEHUMM M HA MUX OCHOBE OMPEAeuUTb TeEMY
ypoKa 1 uenb ypoka. Ha niobom atane BbiCKasblBaHMA CYXXAEHUIA MOXKHO O3BYYMTb OTBET.
O kakoMm anemeHTe MAET peyb?




1. Metann.

2. B coepuHeHUAX NPOSIBNSAET TONIbKO BaneHTHOCTb I .

3. Haxoautcs B IV nepuoge lNeproanueckorn cMCTeMbl XMMUYECKUX 3/1IEMEHTOB.
4. OyeHb aKTUBHbIM MeTass1, Ha BO34yXe ObICTPO OKUCAAETCS.

5. Bctpeyaetcs B npupoae ToNbKO B BUE COeAUHEHUMN.

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

Mocne onpeneneHns anemeHTa U TeMbl YpoKa Npeasiaraet AaTb XapaKTEPUCTUKY KanbLua
Ha OCHoBe ero nosoxxeHus B Neproguueckon cucteme (CM. Matepuanbl g KONMMPOBAHKSA).

Mpennaraet 04HOMY M3 YYEHUKOB 3a4MTaTbh XapPaKTEPUCTUKY KasibLMS.
YuebHas featenbHOCTb 0OyYatoLMXCA:

BbICKa3biBalOT CBOU MpPeannonoxXeHuA; CornacoBbiBalOT C ydutTenem tTemMy U uUeNb YpPOKa,
npepnaraloTt cnocobbl 1 cpencrtea oOCTUXKEeHUA LeNn.

BbinonHsAoT 3apaHMa NO XapaKTepUCTUKE KanbLmA.
[poBepstOT OTBETHI NO XapaKTePUCTUKE KabLms

dTan ypoka 3. 06bsAacHeHue HOBoro marepuana. lpumeHeHue 3HaHUM
B HOBOMW CUTyaL UM

MNpepnnonaraemas npofomkuTenbHOCTb: 17 MUH.

MNepnarornyeckas oeaTeNnbHOCTb YYUTENS:

1. O6bsACHAET yYalwmMcs HOBbIM MaTepuas C AeMOHCTpauuen U3MYecKUX CBOMCTB Kaslb-
UMsA, 0COBEHHOCTAMM €ro XpaHeHUs B CBA3M C €ro BbICOKOW aKTMBHOCTbO. OTMeyas akTus-
HOCTb KasibLMs, NpeasiaraeT yYyeHMKaM CrporHo3MpoBartb Cnocob nonydeHus kanbums. Le-
MOHCTPUPYET B3aUMOENCTBUE KaslbLiUs C BOAOW M NOCNeyOW MM onpeesieHMeM xapaKTe-
pa cpeabl pacTBopa rMapoKcuaa Kanbuus ¢ noMoLubto aatunka pH v deHondTanevHa.

2. MpoeoguT 3kcnepumMeHT «B3anmopencTBue OKcHaa KanbLms C BOLOW» C MNOC/eyoW UM
onpefeneHneM xapaKkrepa cpegpl.

3. K obpasyloliemycs pactBopy rMapoKcuaa Kanblus BMeCTe C OCaAKOM NpUInBaeT coss-
Hyto kucnoty. OTMeuaeT, yto oH Ca’ GecupeTeH. BHOCUT B NOMTy4eHHbIN PacTBOP HUXPO-
MOBYIO MeT/ito. 3aTeM NoMeLLaeT NeTilo B NnamMs cnupToBku. Npu BHeceHMM B nnamsa pac-
TBOPUMbIX COMEN KasibLus NiaMs OKpaLLUMBAETCSA B KUPNUYHO-KPACHbIW LBET.

4. Yyawmecs B TeTpafsx 3anuCbiBalOT yPaBHEHWS MPOTEKAIOLWMX MPOLLeCCOB, OTMEeYaloT
NPU3HaKKW peaKkuui.

5. Mpepnaraet yyawmmcs BbINONHUTL NabopatopHbii onbiT «B3anMogeincTene mssecTko-
BOM BOAbI C YITIEKUC/IbIM Fra30M», 3HAKOMUT YYEHWKOB C METOAMKAMU NPOBELEHWUS OMbITa,
pa3gaér 3agaHue u obopynosBaHue U AaeT MHCTPYKUMIO no pabore.

6. BbinonHsoT nabopatopHylo paboty; pabortas B napax (B rpynnax) no WHCTPYKLUMM,
0hOpPMAIAIOT pe3ynbTaTbl MU3MEPEHUIH M PACYETbI B TETPAAM MM HA CreuuanbHbix GnaHKax
(cm. matepuanbl gns konuposanus). [lenatot BbiBoAb! no pabore.

7. 3HaKOMMUT yYalLUMUXCA C COEAUHEHUAMM KanbLMA, pacnpoCTpaHEéHHbIMU B Npupoae (c ae-
MOHCTPaUMAMU MUHEPAZIOB U UX COCTABOM), U NPUMEHEHUEM COEMHEHUIN KanblLus, OTMe-
YaeT posib KaNbLMs B OpraHn3Me YesioBeKa U XMBOTHbIX.

YuebHas aestenbHOCTb 0bydarowmxcs:

3anucblBaloT Ha3BaHWMe MUHEPASIOB M UX COCTaB, 061aCcTU NMPUMEHEHWUA COEAUHEHUN Kaslb-
ums




dtan ypoka 4. KoHTponb ycBoeHus, obcyxaeHue aonyueHHbIX OWn60oK
M UX KOppeKuus

MNpeanonaraemas npogomkutenbHocTtb: 10 MUH.

MNeparorvyeckas fesTeNbHOCTb yuuTENS:

opraHusyeT obcy)KaeHWe pesynbTaToB UCCNEA0BaHUS, NPOBEPSET MPaBUIbHOCTb 3amnucaH-
HbIX YPaBHEHWI peakuWi U caenaHHbix BbiBogoB. OTMeYaeT BaXKHOCTb NPOTEKAOLWMUX NPo-
LLeCCOB B XM3He[eATeNbHOCTHU YeloBeKa.

YuebHas fesaTenbHOCTb 0byyarowmxcs:

CpaBHMBAIOT pe3ysibratbl pabotbl B nape (B rpynne) C AaHHbIMM, MOMYYEHHBIMU LPYrMMU
yuyeHUKaMu; Npu HeoOXOAMMOCTU KOPPEKTUPYIOT BbIBOAbI U YPABHEHUA XUMUYECKUX peakK-
UMM

JTtan ypoka 5. UHdopmMmauus o poMmawHeM 3apaHumn U pednekcus

MpennonaraemMas NPOAOMHKUTENBHOCTb: 6—7 MUH.

Menarornyeckas OeAaTeNbHOCTb yUUTENA:

MHGOPMUPYET O AOMALLHEM 334aHUM, AAET KOMMEHTAPUI MO €ro BbINONHEHUIO;
npennaraet aHKeTy pednekcun K ypoKy M pacuéT «MHavemayanbHbii MHAEKC KadecTsa
ypOKa»;

noABoAUT pedeKCUBHYIO CTaTUCTUKY YPOKa MO KOJIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC
KayecTsa BbllLe 3HaYeHus 5;

AEMOHCTPUPYET 3anuch Lenn ypoka, cnpawumnsaet: «Kak Bbl gymaeTte OCTUrHYTa K Lenb?»
Ecnu npobnema He pelueHa v uenb He JOCTUIHYTa, Npeasaraet obbAcHeHWe U 3a0a&T B A0-
NONHEHWUE K AOMALLHEMY 3aAaHUI0 NoAyMaTb Haf NPUYMHAMMU 3TOTO.

YuebHasn peatenbHOCTb 06yYaloLWMXCA:

33[al0T YTOUYHSAIOLLME BOMPOCHI O BbINOJHEHWW AOMALLIHErO 3a4aHus;

paccuntbiBaloT «MHAMBUAYaAbHBIN MHAEKC KayecTBa YpoKay;

onpeaensioT cTeneHb COOTBETCTBUA NOCTAB/IEHHOW LIe/IU U pe3y/bTaToB AeATeIbHOCTH; CTe-
NeHb CBOEro NPOABUXEHUA K LeNu;

BbICKa3bIBAIOT OLIEHOYHbIE CY)KAEHWUS M COOTHOCAT pe3ynbTaThl CBOEW AeATENbHOCTH C Lie-
NbIO ypOKa

Marepuan gns NnoaroToBKU K ypOKy

MHcTpyKuma kK nabopatopHoMy onbiTy «B3anMopeicTene M3BECTKOBOW BOAbI C YIEKUCIIbIM

rasomy.

* 3anycTuTe Ha peructparope AaHHbIX nporpaMmHoe obecneyerune Releon Lite.

* [loakntounte paTynK 31eKTPONPOBOAHOCTH.

* B ctakaH HanenTte 20 Mn pacTBOpa M3BECTKOBOW BOAbI, ONMYCTUTE B HETO AATYUK NEKTPO-
MPOBOAHOCTH, 3aKPENIEHHbIN B Nanke LWTaTUBa.

* Habniopaite 3a M3MeHeHMEM 3HAYEHUA 3neKTponpoBogHocTU. Korga nokasaHus anek-
TPONPOBOAHOCTH NePeCcTaHyT U3MEHATLCSA, 3anULLUTE 3HaYeHue B Tabnuuy.

* B TeyeHWe HECKONIbKUX MUHYT MPOMYyCKanTe Yepes MU3BECTKOBYIO BOAY YIEKUCbIW ras,
ucnonbsysa npubop ana nonyyerus rasos. Obpatnte BHUMaHWE Ha CKOPOCTb NPOMycKa-
HUA yrnekucnoro rasa. OHa He gonkHa 6biTb o4eHb 6onblioi. Perynuposatb nogauy ra-
3a MOXKHO C MoMoLbto KpaHa. Habnopaite 3a sMeHeHWeM B pacTBOPE M USMEHEHUAMM
3HA4YeHUS 3/IeKTPONPOBOAHOCTH.

* [lponyckawTe yrnekucnbii ra3 go nosiydeHus npo3padHoro pactesopa. Haneite B npo-
OUPKY 2 MAI NMONYYEHHOro MPO3PayYHOro PacTeopa M HarpewTe Ha NJaMeHU CNUPTOBKM.
Yto Habniopaete? Kakoi ras ebigensetca? Kakos coctas ocagka?



» 3anonHute Tabnuuy pesynbTatoB OnbiTa M caenanTe BbiBogdbl. B BbiBogax otpasuTe npo-
Llecchl, MpoTeKaioLLme B pacTBope (B BUAE XMMUYECKUX YPABHEHUIM) U U3MEHEHUS 3HaYe-
HWW 3N1EKTPONPOBOAHOCTH.
* Haneiite B npobupKy 2 M1 NONYy4YEHHOrO NPO3PaYHOro PpacTeopa M HarpenTe Ha naaMeHu
cnupTosku. Yto Habnopaete? Kakoi ras ebiaensetca? Kakos cocta ocaaka?
KoumponsHeie Bonpocer:
1. MMoueMy uamMeHsieTCA 3Ha4YeHUe 3/1IeKTPONPOBOAHOCTU M3BECTKOBOM BOAbI NPU NpOMycKa-
HWUKW Yepes Heé yrneKUcoro rasa? 3anuiinte ypaBHEHUSA XUMUYECKUX pPeaKLui, NPoTeKaloLWwmnx
npu 3TOM.

NOMOLLb YYUTEJIIO

Marepuan onsa KonupoBaHus
XapaKktepucTvka Kanbuus

XapakTepucTuka Kanbuun

MNopspkoBbI HOMep

OTHOCUTENbHAsA aTOMHas macca

3apsag agpa

O6Luee 4MCNO INEKTPOHOB

Y1cno 31eKTPOHOB Ha BHELLUHEM 3/1EKTPOHHOM
cnoe

CreneHu okucneHus

(MopMyna BbICLLIErO OKCUAA U EFO XapaKTep
(oCHOBHBIN, KUCTOTHBIN)

dopmyna ruapoKcMaa 1 ero xapakrep

Tabnuua pesynsratos paboTbl

Ne Uccnepyembiii pacTeop AnekTtponposogHocTtb, MKCM/cM
onbiTa

1 U3BecTKkoBas Boga

2 PactBop c ocagkom™

3 PactBop nocne pactBopeHus ocagka

*Heo6x0A1MMO 3anucatb HaMMeHbLUEe 3HaYEHWe 3/IeKTPONPOBOAHOCTH.
AHKeTa ansa pacuyéta «MHaneMayanbHoro MHaeKca Kayectea ypoka» (cM. paboty «M3y-
YeHUe CTPOEHUS MNAMEHMU ).

TeopeTuueckoe noscHeHue
Ecnu B pactBop rapoKcmaa Kanbumsa nponyckatb YIeKUCbli ras, To obpasyeTtcs Hepac-
TBOPUMbIM KapboHaT Kanbums:

Ca(OH), + CO, = CaCOzl+ H,0



DNeKTponpoBOAHOCTL pacTBopa No Mepe BbiNaAeHWUa KapboHata Kanbuus OyaeT CHUKaTb-
cs. Korga Bce MoHbI Kanbumsa nepenayT B 0CafoK, 3N1eKTPONPOBOAHOCTL pacTeopa OyaeT MUHK-
ManbHou. Mpu ganbHenweM NponycKaHMK yriekucoro rasa 6yaer npouMcxoautb pactTBopeHre
KapboHara Kanbuus 1 3N1eKTPONpPOBOAHOCTb pacTBopa OyaeT yBenmMunBarbCs.

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

MeToauyeckue KOMMeHTapuu

B uenax skoHoMWKM BpeMeHW A5 NpoBeAeHWs nabopaTtopHOro onbita HeobxoauMo 3apa-
Hee NPUroTOBUTb NPMOOPbI A1 NOSyYEeHUs ra3os, 3anofIHUB MX Kycodkamu mpamopa. Pacteop
COJIIHOW KWUCJIOTbl HA/IMBAIOT B NPMOOP HEMOCPEACTBEHHO NEPeS OMbITOM.

PactBop ruapokapboHarta Kasbuus nocsie KUMNAYeHUss MOXHO MCC/IefoBaTh Ha 3/1IEKTPONPO-
BogHocTb. OfHAKO BCeACTBME IETYHECTH X/IOPOBOAOPOAA, 3NEKTPONPOBOAHOCTb MOXKET BObiTb
BbICOKOM. A 3TO NPOTUBOPEUUT XMMUYECKUM MNpoLeccam.

3apaHus K ypoKy

1. 3a0aHus Ha pazBumue pyHKUUOHANLHOU 2PAMOMHOCMU

1) Xumuueckue npouecchl, UCClefoBaHHble B nabopatopHon paboTe, NPOMCXOAAT B Npu-

poge. ObpasoBaHue CTaNnakTUTOB CBA3AHO C BblAe/leHWMEM KapboHaTta Kasbumsa U3 pac-
TBOpa ruapokapboHara Kanbumsa. Kak atot npouecc nposectv B nabopatopmmn?

Puc. 18. O6pazoBaHue CTaflaKTUTOB B MNeLyepax

OtBer:
Harpetb pacteBop rugpokapboHara Kanbuua fo kuneHus. [Tpu 3ToM OH pasnoXKutcs C Bbl-
AeneHneM KapboHara KasbLus, YIIEKUCIOro rasa v Bogbl.
2) MNpu cTMpKe pyKaMu xo3sirKa yBuaena MHoOXecTeo ny3bipel. OHM nepenvBanvch pasHbl-
MM LUBETaMU M UX Oblfo odeHb MHoro. Copmynupyiite BbIBOA O TOM, B KAKOM BOAE CTH-
paeT X03sAMKa: MArKOW UK XXECTKOW. Kakue npr3Haku noaTBepXKaatoT Ball BbiBOA?

Puc.19. Cmupka 6enbs



Orser:
Xo3zsinka ctupaet 6enbé B MArkon Boge. Mbino neHUTCs M AAET Ny3bipu TONbKO B MArKOM
BOAE.
2. 3adaHue 0n119 nodzomoBku k TMA, Bl1P
1) HanuwwuTe ypaBHeHUsA peakuui, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb NpeBpa-
LLLeHUA Mo cxeMme: ; 5 3
Ca — Ca0 — Ca(OH), — Ca(NOs;),

[ns Tpetbero npeepalLeHns COCTaBbTe COKPALLEHHOE ypaBHEHWE peaKLUMK.
OrseT:

1. 2Ca + 0, = 2Ca0

2. Ca0O + H,0 = Ca(OH),

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

4, H" + OH™ = H,0

2) C kakuMM BellecTBaMu OyadeT pearMposarb ralwéHas U3BeCTb:

1) cepHWCTbIM rasom 3) consiHOM KMCNOTOM

2) yrapHbIM rasom 4) elKUM HATPOM

OrtseT:1, 3.

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

Cu(OH),

HNO;

0,

Ba(OH),

. CO,

Ortger: 2, 5.

Tembl npoekmHbix u uccnedoBamensckux pabom

YKéctkocTb BoAbl U cnocobbl eé ycTpaHeHus.

OnpepeneHune KECTKOCTU BOAONPOBOAHOM BOAbI.

lNMprMeHeHWe coeMHEeHUN KanbLua B MeaULMHE.

Kanbuui B npupope. Murpaumsa Kanbums B OKpy»KatoLem Mupe.
KanbLuuii B >KU3HWU YenoBeKa.

N

LN~

JlaboparopHbie paboTbl

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

Teopemuyeckas 4acme

[opeHWe — CNOXXHbIM NPOLECC, CONMPOBOXAAILLMIACS BblAETEHUEM IHEPTUU, KAK NPaBUIIO,
B BMAe Tensa u ceeta. Paznuyalotr romoreHHoe ropeHue (Hanpumep, npu paboTte rasoBou ro-
Pefiku), U reTeporeHHoe ropeHue (HanpuMmep, ropeHne cnupTa U cyxoro roptoyero). B paccmo-
TPEHHbIX MpUMepax niams UMeeT CXOAHOe CTpoeHUe. B HEM MOXXHO BbIAENWUTb TPY YaCTM.

1) BHyTpeHHWI KOHYC TEMHOIO LiBeTa (B C/ly4ae ra3oBOW rOpesiku CUHETO LiBeTa) C HU3KOW TeM-
neparypor ~ 300—500 °C. 3pecb nponcxoauT UCnapeHue 1 pasNoXKeHUe ropioYero BeLLecTsa.

2) CpepHuWit BOCCTAaHOBWTESIbHbBIM KOHYC COCTOMT U3 CMECH BO3ayXa U ropsLLero rasa. 34ech
nog enusHuem b6onee Bbicokon Temneparypsbl (1500— 1800 °C) npoayKTbl UcnapeHus 1 pasno-



YKEHWUS TrOpIOYMX BELLECTB aKTUBHO pearvpyroT ¢ kucnopogoM. Ecnm vactb yrnepoga ocraércs
CcBOOOAHOWM, TO ero Mesib4auLMe YacTULLbl PACKaNATCA M NPUAAIOT NNAMEHU APKOE CBeYeHue.
Jta yacTb nnameHu 6orarta yrapHbiM razom CO — cunbHbIM BOCCTAaHOBUTENIEM, NO3TOMY €€ Ha-
3blBAIOT BOCCTAHOBMTE/NIbHOW. TOuKa HamMbosiee BbICOKOW Temrepartypbl HAXOQMTCA Ha OCTpue
BOCCTAHOBMTE/IBHOIO KOHYCa.

3) BHelHWI OKUCUTENbHBIM KOHYC 0BpasyeT HEBUAMMYIO 0DO0JIOUKY, OKpYXKatoLyto nna-
Ms. 34eCb Noj BIMSHUEM 3HAYMTENIBHOTO MPUTOKA KMC/IOPOAA BO3AyXa MPOUCXOAWT MOJIHOe
okucneHwue roptoyero sewectea ao CO, u H,0 (npu ropeHun cyxoro roproyero Ha OCHOBe ypo-
TponuHa Takxe obpasyetca N,). MNpu 3ToM octaércsa M3bbITOK KUCIOPOoaa, KOTOPbIN MPK BbICO-
KoM Temneparype 06/1a0aeT BbICOKOM OKMC/IUTENIbHOW aKTUBHOCTbIO, MO3TOMY BHELUHAS 4acTb
NAaMeHU Ha3blBAe€TCA OKUCUTENIbHOW.

Mcnonb3ys noaaye Bo3ayxa, MOXHO YBEMYUTb TeMnepaTypy naaMmeHu.

llpakmuyeckas yacme

Llens oneima: n3y4nTb CTpOEHUE MNAMEHU, ONPEAEeNUTb TeMNEPATypy B pa3HbIX ero 3oHax
MPU UCMNOSIb30BAHMMU Pa3SIMYHbIX UCTOYHMKOB Tenna.

lMepeyeHo damyuko8 yugppoBol nabopamopuu: [ATYUK TEMMEPATYPbI TEPMOMAPHbIN.

HononHumesnsHoe 060pydoBaHue: WTATUB C 3aXXKMMOM; AepXKaTenb AMA Npobupok; cnmp-
TOBKa.

Mamepuans u peakmuBel: cnUPT 3TUNOBbLIN; CyX0e ropioyee; cBeva.

TexHuka 6e3onacHocmu:

1. Paborta cBsizaHa C OTKpbITbIM MlaMeHeM — HepernTtechb oxora.

2. Tepmonapa nocne usBieYeH1s U3 NaaMeHn OCTbiBaeT He cpasy — beperuTech oxora.

3. B cnupToBKe COAEPXKUTCA rOptoYast XXUAKOCTb.

HHcmpykuus k BbinosHeHuro:

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

2. 3axrute cnuptoeky. Korga nokasaHus crabunusvpytoTcs, 3anuwnre 3HayeHue Temne-
paTypbl Ha cxeMe nnamenu (puc. 7).

Puc. 1. Touku uamepeHus Temneparypbl naamMeHu

3. lMepemelsanTe fartuymk Temneparypbl B CNeAylOLLYIO TOYKY MaMeHU B COOTBETCTBUU CO
cxemoi. [lns atoro ocnabnsante MydTy M nepeMeltante eé (BMecTe C Nankow U OATYUKOM) B
Hy>XHoe MecTo. Koraa nokasaHus ctabunmsupytoTcs, CHOBa 3aHOCUTE 3HaYeHWe TeMneparypbl
B COOTBETCTBYIOLLLEN TOUYKE Ha CXEMY.

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

5. loBTOpUTE AENCTBUSA CO CBEYOM U CYXMUM FOPIOYMM.



6. Obpamume BHumaHue! Mpu U3yyeHUM CTPOEHMUSA MIIAMEHU CYXOro rOpPHOYEro UCMosb3y-
etca 1/4 yacTb Tabnetku. Kycouek roptoyero noMeLLaoT Ha KepaMUUYECKYHO MIUTKY.

7. BHecute B nnams cnvpToBKM Ha NMOAMUHYTbI NPo6UpKy. U3Bnekute npobupky us nname-
HW M pacCMOTpHTE e€ NOBEPXHOCTb.

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

Temneparypa Yr0 0b6paszoBa-
Temnepartypa Temnepartypa
UcTouHuk oKoJio huTuns o o J5locb Ha no-
Ne B CpenHen B BEpXHeWn
Tennorbl (Kycouka ro- BEPXHOCTH
YacTU NJIAMEHU | YaCTH NIAMEHMU
prouero) npo6upku
CnupToBka
Ceeva
Cyxoe roptoyee
BobiBo0bi:

B BbIBOAAX YyKa3aTb, KaKOW MCTOYHUK TenoThbl npeanovYTuTes1IbHO UCMNOJIb30BaTb B XUMHNYE-

CKOM nabopartopuu 1 noyemy.
KoumponsHeie Bonpocei:
1. KakoM MCTOYHMK nnameHu Gbi1 UCMOJb30BaH?
2. Kakas yactb nnameHu camas ropsadasn?

3. [o Kakor MakcumanbHoW Temneparypbl yAaeTcsa Nporpets TepMonapy?

4. Y70 ropsyee — UEHTpP NJaMeHun unu kpas?

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

HO /M UCNONb30BaTb CBeYH B labopaTopun BMECTO CIMPTOBOK?
6. Kakve npoayKTbl ropeHUsa O4MHAKOBbI Y CIMPTOBKK U CBEUYN?
1. 3a0aHue 0na nodzomoBku k MNA, BI1P
Mpu HarpesaHuu TBEPAbIX BeLLECTB B Npobupke Heobxoanmo:

1) B3ATb NPOBUPKY B PYKMU U HArpeBath Ty YacTb, FAe JIEXKUT BELLECTBO;

2) 3aKpenuTb NPOOUPKY B LUTATUBE M HarpeBaTb Ty YaCTb, [ JIEXMUT BELLECTBO;
3) B3aTb NPOBUPKY B PyKH, MPOrpeTb BCo NPOBUPKY, a 3aTeM Ty YacTb, [E JIEXKMWT BELLECTEO;
4) 3aKkpenuTb NPobUPKY B LUTATMBE, NPOrpeTb BCIO NPOBMPKY, a 3aTeEM Ty YaCTb, [Oe JIEXKUT

BELLECTBO.

MpaBunbHbIM OTBET: 4.

8. 3adaHue 0ns pazBumus pyHKUUOHANLHOU 2pAMOMHOCMU

B kHure Maiikna ®apapes «Wctopus ceeur» aBTOp OnucbiBaeT
OnbIT, KOTOPbIM OH JéMOHCTPUMPOBAJ HA CBOMX Nekuuax. B nnams cee-
UM OH NnomMmelLLan U30rHYTYyIO CTEeKNAHHYIO TPpybKy. OguH KoHel, TPyOKM
onycKasncs Hepaneko ot hUTUNSA, BTOPOW BbIBOAWICA HA HECKOJSIbKO
CaHTMMETPOB OT NsaMeHu. Yepes HeKOTOpoe BpeMs K KOHLY TpyoKu
nogHocunu ropswyto NydunHy. osBnsanocb nnams, KoTopoe cylie-
CTBOBAJIO OTAE/IbHO OT NnaMeHu ceeun. Kak MoxXHO 06bACHWUTL 3TO SB-
nexve?

OrteerT:

B 31o# yactn nnameHu npoucxoaut ucnapeHue napacdwvHa. lNapsbl
napacduvHa Ha Bo3ayxe, NpU NOLXKUIraHUK, 3aropatoTcs.

JlononHumeneHas uHgopmayus

®apanert M. Uctopus ceeun: lNep. ¢ anmn. /lMoga pea. b. B. Hoso-
*unoea. — M.: Hayka. [naBHasa pepakuusa dbusnko-mareMatnyeckom
nuteparypsl, 1980. — 128 c.: un. — (bubnuoteuka «KeaHT»).

Puc. 2. OnbiT

C nJlaMeHeM cBe4un



JlabopamopHoiii oneim Ne1.
«Jlo KakoM TemnepaTypbl MOXXHO HarpeTb BELW,EeCTBO»

Teopemuyeckas 4acme

MNpu HarpeBaHWM BelLecTBa B HEM yCTaHABMBAETCA TEM/O-
BOW BanaHc: CKOpoCTb MOABOAA TeMa B KAKOW-TO MOMEHT CTa-
HOBWUTCS PaBHOM CKOPOCTU ero paccenBaHus. [oCKonbKy CKo-
POCTb NOABOAA U CKOPOCTb PACCEUBAHMUSA 3aBUCAT OT PA3HOCTH
TemMnepatyp Mexay obbeKToM W Cpeaow, TO B COCTOSIHUM Te-
NIOBOrO PaBHOBECUS Yy BELLECTBA YCTaHaB/MBAaETCsA onpeae-
néHHasa Temneparypa. OHa 3aBegoOMO HWXKe, YeM TeMnepartypa
nJamMeHu, 3a CYET paccemBaHus Tenna.

Puc. 3. Mpubop ans onpeneneHus Temneparypbl NiaBneHus:
1 — TepMonapHbIM faTyukK; 2 — Necok; 3 — crnupToBKa

[lpakmuyeckas 4acme

Llens pabomei: NpoAeMOHCTPUPOBATb BO3SMOXKHOCTU CMIMPTOBKM A1 HAarpeBaHWs BeLLEeCTB.

MepeyeHb damyukoB8 yugpoBol nabopamopuu: AaT4UK BbICOKOTEMMEPATYPHbIN TepMonap-
HbIM.

JononHumesnsHoe ob6opydoBaHue: WTATUB C 3aXKMMOM; CMMPTOBKA.

Mamepuansi u peakmuBor: CNUPT 3TUNOBbIN, PEYHOM NECOK.

TexHuka 6e3onacHocmu:

1. Pabora cBa3aHa c OTKpbITbIM NnamMeHeM — Beperutechb oxoral

2. Tepmonapa nocsie U3BeYEHUA U3 MIaMeHM OCTbIBAET He cpasy — beperuTech oxora.

3. B cnupToBKe conepKuTCA roptodas 3 KMAKOCTb.

4. PabortaTb B O4Kax.

UHcmpykuus Kk BbinosHEHUO:

1. B npobupkKy HacbinbTe necok Ha 2— 3 cM no BbicoTe. 3aKpenute NPoOMPKY B narnke wra-
TMBA, a TEPMONapPHbIN AATYMK TaK, YTOObI €r0 KOHUYMK AOXOAM MOYTH A0 AHA NMPOOUPKM, HO He
Kacancs HU AHa, H1 cteHok (puc. 3). OTMmeTbTe TeMnepatypy necka.

2. 3a)Krute CNUPTOBKY M NoCTaBbTe €€ nog MPoOUPKY C NECKOM.

3. Habniopaiite 3a n3ameHeHWeM TeMnepaTypbl, 3aHOCA Pe3y/bTaTbl U3MEPEHUI B Tabnuuy.

4. Yepes HeKOTOpOe BpeMs MOC/e Hayasna HarpeeaHus Temneparypa crabunusupyertcs.
Mocne 3toro octaHoBsuTe HarpeeaHue. O6pamume BHumaHue! CraBuTb Harpetyo NPoOUpPKy B
MJaCTUKOBbIM LUTATUB HeNb3sA. Hy)KHO BOXKAATbCA ero oxnaxaeHus B fanke LWTaTuMea.

Pesynbrarbl UsmepeHnuit /HabnogeHui

Ne Temnepatrypa necka | Temneparypa necka | Temneparypa necka | Temnepartypa necka
: 6e3 HarpeBaHus yepes 2 MUH yepes 4 MUH yepes 5—6 MuH
1
BoeiBo0bi:
B BbiBOgax ykasatb, 4O KaKOW MaKCMManbHOM TeMnepaTrypbl MOXXHO HarpeTb BELLECTBO B
npobupke.

KoumponsHeie Bonpocei:

1. Jo kakoi TeMnepartypbl yAanocb HarpeTb BELLECTBO?
2. MoxHo M B npobu1pKe pacnnasuTh:

a) onoeo (t,, = 232 °C);



6) umHkK (t,, = 419 °C);

B) antomuHui (t,, = 660 °C);

r) megb (t,, = 1083 °C).

3. Mouemy Temneparypa, 4O KOTOPOM yAAETCS HarpeTb BeLLEeCTBO, HUXe TemMnepatypbl nia-
MeHWU?

JHononHumenesHas uHgopmayus

JleeHcon M. A. 100 BonpocoB 1 otBeToB No xruMuun: Matepuansl ANns WKONbHbIX pechepaTos,
(baKybTaTUBHbIX 3aHATUU U ceMMHapOoB: y4eb. nocobue. — M.: «M3patenbcteo ACT»: «M3aa-
TenbctBo AcTpenby, 2002. 347 c.

JlabopamopHewiii oneim Ne 2,
«N3mepeHune TeMneparypbl KUNeHUs BOAbI
C nomMoubo NabopaTopHOro TepMOMeTpa M AaTyuKa TeMneparypbi»

TeopemuquKaﬂ 4yacmeo

HanHHas paboTa No3BoNAET LWKOIbHUKAM 3KCMEPUMEHTASIbHO YCTAHOBUTb 3aBUCUMOCTb TEM-
nepartypbl KUMEeHWUSA KMOKOCTU (B 4AHHOM clydae BofAbl) OT aTMOCepHOro AaefieHus, T.e. Noj-
Hee peasin30BaTb MEXMNPeAMETHbIE CBA3U XMMUU U (DU3UKMU.

BenuuuHbl TeMnepatypbl KUNEHUA BOAbl MPU Pa3/IMYHOM AABNEHUM NPeacTaB/ieHbl B Tabnu-
ue 1.

Tabnuua 1. TeMnepatypbl KUNEHUs BOAbI NPU Pa3fIMYHOM AaBeHUn "

P, kMa’ t,°C P, kMa t,°C P, kMa t,°C
5,0 32,88 91,5 97,17 101,325 100,00
10,0 45,82 92,0 97,32 101,5 100,05
15,0 53,98 92,5 97,47 102,0 100,19
20,0 60,07 93,0 97,62 102,5 100,32
25,0 64,98 93,5 97,76 103,0 100,46
30,0 69,1 94,0 97,91 103,5 100,60
35,0 72,70 94,5 98,06 104,0 100,73
40,0 75,88 95,0 98,21 104,5 100,87
45,0 78,74 95,5 98,35 105,0 101,00
50,0 81,34 96,0 98,50 105,5 101,14
55,0 83,73 96,5 98,64 106,0 101,27
60,0 85,95 97,0 98,78 106,5 101,40
65,0 88,02 97,5 98,93 107,0 101,54
70,0 89,96 98,0 99,07 107,5 101,67
75,0 91,78 98,5 99,21 108,0 101,80
80,0 93,51 99,0 99,35 108,5 101,93
85,0 95,15 99,5 99,49 109,0 102,06
90,0 96,7 100,0 99,63 109,5 102,19
90,5 96,87 100,5 99,77 110,0 102,32
91,0 97,02 101,0 99,91 115,0 103,59

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

1kMa = 1000 Ma = 0,00986923 atm = 7,50062 mm. pT. cT.



[lpakmuyeckas 4acme

Llene pabomel: NPOAEMOHCTPUPOBATD YYALLMMCS Pa3HWLY MeXKAy >KUMAKOCTbIO U rasom;
(bu3nyecKkoe CBOMCTBO BeLLLECTBA: TEMMNEPATYPY KMMEHMA; BBECTU LM(POBOIN U3MepPUTENb TEM-
nepaTtypbl B CPaBHEHWW C aHAJIOrOBbIM; AaTb NpeAcTaB/ieHWe O TOYHOCTM M NOrPELLHOCTH NpU-
6opa.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYMK TeMNepaTypbl MAATUHOBbIN.

JononHumensHoe obopydoBaHue: ctakaH xumudeckuit (50 mn), Tepmometp nabopatop-
HbI; CMUPTOBKA; LUTATMB S1IaO0PATOPHBINA C KOJbLIOM U CETKOW; MaHOMeTpP (MOXXHO WCMOJ/b30-
BaTb AaHHble, Nony4YyeHHble M3 MHTepHeTa).

Mamepuansi u peakmuBer: CNUPT 3TUIOBbIN UKW CyX0e roptodee; AUCTUINMPOBAHHAA BOAa.

TexHuka 6e3onacHocmu:

1. Paborarb B ouKax.

2. Tpebyetcs cobniogatb Mepbl 6€30MacHOCTM NPU HarpeBaHWM NpobUpok, npu pabore co
CMUPTOBKOW UJIU CYyXUM FOPIOYUM.

UHcmpykuus K BbinosIHEHUIO:

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

2. 3akpenuTe CTaKaH B LUTaTUBe.

3. Onyctute B BOAY TEPMOMETP M AATYUK TEMMEPATYPbI, aKKypaTHO 3aKpenuTe ux B Nnanke
wratuea. He ponyckaiTte conpukocHoBeHus npubopos mexay cobom, CTeHKaMu 1 OHOM cTa-
KaHa.

4. HayHuTte perucrpauuio usMepeHum.

5. Harpe#Te Bogy [0 KMneHus.

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

Pezynbratbl usmepeHui /HabnogeHui

UsmepuTenn- AaeneHue atmoc- T oC OTHocuTenbHan
HbIM Npubop tdepHoe P, kMa emneparypa kunenua Boapl, owwnbKa onbiTa, %
JKcnepuMeH- CnpaeoyHas
TasbHasA
TepmomeTp
Hatumnk
TeMnepartypbl
BobiBo0bi:

Caenaiite BbIBOA O TOMHOCTM U3MEPEHUS NMPUOOPOE.

KoHmponosHsie Bonpocesi

1. 3apaHua pns pasBuTUA PyHKLMOHANBHOW rPAMOTHOCTH

MNpw HyneBow BbicoTe Haf ypoBHeM Mops Temneparypa kunenus sogbl 100 °C. Ho ¢ kaxabim
nogbémoM Ha 500 M Temneparypa kuneHus Boabl cHuxkaetca Ha 2—3°C. Ha eoicote 1000 m
BoAa 3akunut npu Temneparype 96,7 °C. Ha yposHe 2000 M el ons 3akMnaHva Hy>KHbl NLLb
93,3 °C. Nouyemy Tak nponcxonmt?

LononHumenoHasa uHpopmayus

1. CrpenbHukoBa J1. H. U3 yero Bcé cnenaHo? Pacckasbl o Bewectee. — M.: Ayza-npecc,
2011.

2. NleeHcoH U.A. 100 BonpocoB v oTBeTOB No XxuMuu: Matepuanbl Ana WKONbHbIX pedepa-
TOB, (haKyNbTaTMBHbIX 3aHATUM M ceMuHapoB: yuyeb. nocobue. M.: «M3patenbcteo ACT»: «U3-
nartenbcteo Actpenb», 2002. — C. 347.



JlabopamopHewiii oneim Ne 3.
«OnpedeneHue memnepamypel naaBneHus u KpUCMANAU3AYUU MEMANNA»

Teopemuyeckas 4acme

Kpuctannuueckue BelecTsa nepexonart U3 TBEpAoM dhasbl B XKUAKYIO TONIbKO NpU onpene-
NEHHOW TeMneparype, KoTopas Ha3sblBaeTca memnepamypol naaBnerHus. Ha pucyHke 4 noka-
3aH TUMNWYHbIA BUL KPUBOM HarpeBaHWUs KPUCTa/lZIMYECKOrO BeLLecTBa.

T

TH.‘J

T

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

B TBEpAOM COCTOAHMM BELLECTBO, MOIOLLAA TEMJIOBYIO 3HEPIUIO U3BHE, HarpeBaeTcs (yya-
ctok A—B Ha pucyHke 5). Npu poctuxkeHnn Temnepatypsbl nnaeneHus (Touka B) BelecTBo Ha-
YyMHaeT NepexonuTb B XXuUIKyto a3y, Temnepartypa He uameHsetcs (yyactok B—C). Mocne To-

ro, Kak BCE KpWCTa/N/IMYecKoe BeLLeCTBO MOSIHOCTbIO pacrniaBuTCA, TeMnepaTypa CHOBa Hauu-
HaeT pactu (yyactok C—D).

T D

B G
T}‘r‘.-‘[ —

T
Puc. 5. KpMBaﬂ oxXJlaXXaeHuA pacnnaeneHHOro eewecTsa 40 TeMnepartypbl Kpuctanimlauumm
I'Iepexo,u, BelecrteBa 13 )KVI,D,KOI‘/’I Cba3b| B TBép,El,y}O NPOUCXOoaUT NpU memnepamype Kpucmars-

nusayuu. Ecnv pacnnaeneHHoe BeLLecTBO, HarpeToe Ao TeMneparypbl, Npesbiwatowen T, no-
cTeneHHo oxnaxaatb (puc. 4), ydactok (E—F), TO Npy OTCYTCTBMMU LLEHTPOB KpWUCTa/iM3aumm




Habniogaetcs HeKoTopoe nepeoxnaxaeHue (Touka F Hwxke T,,). 3atem, Korga Ha4MHAETCs Npo-
LLeCC KpUCTa/IM3auun (3K30TePMUYECKUIA), 38 CYET BbIAENAIOLLENCA SHEPTUM MPOUCXOAUT Ha-
rpeB BewectBa (yyactok F—G). Kpuctannusauus 3amepnsetcs, v npu T = T,, Hactynaet
paBHoBecue (ydactok G—H) mexay BbloeNnseMol BELLeCTBOM TEMNIOTOW U €€ M3NyYyeHUeMm
B OKpy»Katowyto cpeay. MNocne nonHon Kpuctannmsaumm (Touka H) obpasosasliascsa TBépaas
(hasa HaumHaet ocTbiBaTth (yyactok H—I/). BakHO oTMeTWUTb, YTO TeMnepaTtypa nnaefleHUs Be-
LLeCTBa paBHa TeMnepaType ero KpucTasisauuu.

[aHHbIM NabopaTopHbIA OMbIT MOXKHO MPOBECTM B (DOPME PELUEHUS IKCMepUMEHTasIbHOM
3a4a4u, NPeasioXMTb yyalMMcs AeHTUhMUMPOBATL BblAaHHbIA MeTa Nno Temneparype nnae-
nexus ( Tabnuua 2).

Tabnuua 2
TEMI'IepaTypr nnaBneHnAa HEKOTOPbIX JIErKOM1aBKUX METas1lJ10B
MeTann Temneparypa nnaeneHnus, °C
Onoso 232
CeuHel, 327,5

[lpakmuyeckas yacme

Lleno pabomer: onpenenutb U CPaBHUTb TeMre-
paTypy niaBfeHUs U KpUCTaiM3aumm Metanna.

lMepeyeHo damyukoB yugpoBol nabopamopuu:
JaTYMK TemMnepaTypbl TEPMONapHbIN.

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

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

TexHuka 6e3onacHocmu:

1. Pabora cBA3aHa C OTKPbITbIM MjaMeHeM —
6eperutech oxoral!

2. Mpobupka c HarpetbiM MeTansioM OCTbiBaeT

Puc. 6. NMpubop ans onpepenexus He cpa3y — beperutech oxoral
Temneparypbl nnaeneHuna: 1 — tepmonap- 3. Mpobupka B x0he OnbiTa MOXKET TPECHYTb, U
HbIM AaT4MK; 2 — rpaHy/bl UCCieflyeMoro  TOrAa pacrn/iasfieHHbIM MeTass pa3osibeTcs No CTosy.
MeTanna; 3 — cnupToeka He ctaBbTe ycTaHOBKY Ha Kpaw ctonal

UHcmpykuus k BeinosHeHuo:

1. B npobupKy nomecTute rpaHynbl MeTtanna (0f0Bo wnu cBuHew) Ha 2—2,5 cM Mo BbicoTe.
3aKkpenuTe NpobMpKy B narke WTaTMea. 3aKpenute TEPMONapHbIA AATYMK TaK, YTOObI €ro KOH-
YMK OOXOAMN MOYTH A0 AHA NPOBMPKHM, HO HE Kacancs HW ero, HU CTeHoK (puc. 6).

2. 3axruTe CMMPTOBKY MocTaBbTe €€ nop npobupky ¢ meTtaniom. Habnopaite 3a ameHe-
HUWEeM TeMmnepatypbl. Yepes HeEKOTOpoe BpeMs Moc/ie Hadyana HarpeBaHus MeTasl HayHeT nna-
BuTbCcA. Korga oH pacnnasutcs, HarpeeaHue npekpatute. CHoBa HabnoaakTe 3a M3aMeHeHUeM
Temnepartypbl. O6pamume BHuMaHue, 4TO B KaKOW-TO MOMEHT MeTasn ByaeT 3acTbiBaTh, a TeM-
neparypa CTabunusnpyeTcs, U3MeHUBLUKUCL 32 2—3 MUHYTbI He Gonee yeM Ha 2—3 rpagyca.
70 1 ByneT TemMneparypa Kpuctaaimsauuu. 3anviumnTe rnoayyeHHoe 3HadeHve B Tabnuuy.

3. Korga MeTann nonHoOCTbiO 3aKpUCTaNIM3yeTcs, CHOBa MOCTaBbTe Nog NpPobupKy cnvp-
ToBKYy. Temneparypa 6yaet pactu. O6pamume BHuMaHUE, YTO B KAKOW-TO MOMEHT MeTasn by-
LET NNaBUTbCA, NPY 3TOM Temnepartypa ctabunusupyetcsa. 1o U Byaet Temneparypon niaene-
HWA. 3anuwmnTe eé B Tabnuuy.



4. Korga MeTann pacniaeuTtcs, NOBTOPUTE LUK HarpeBaHua /OXNaXKAeHus ewe aBa pasa.
Kaxkabii pa3 3anucbiBaiTe TeMnepartypy niaBneHusa U Kpuctannmsaumu. Mo okoHYaHuM pac-
nnaBbTe METaN/ U U3BNIEKUTE U3 HETO TepMonapy.

Pesynbratbl UsmepeHuit /HabnogeHui
3anuwuTte Ha3BaHMe MeTasl1a U ero XMMUYeCKMM CUMBOJI.
3anonHute Tabnuuy.

U3zmepe- Usmepe- Uzmepe-

Hue 1 Hue 2 Hue 3 Cpenuas

Temneparypa kpucrannusaumm, °C

Temneparypa nnaenenus, °C

BobiBo0bi:

YKasatb cpefHIOlO Temneparypy MAaBneHUs MeTasla, HaWAEHHYIO 3KCrNepuMeHTasbHbIM
nyTém.

KonmponeHeie Bonpocei:

1. Kakol meTann Bbl MCNOb30BaNM ANA IKCnepumeHTa?

2. Kak cooTHOCATCS Apyr C APYroM Temnepartypbl NIaBAEHUA U KpUCTanansauum?

3. Halaoute B cnpaBoYHWKe TeMnepatypy NiaBfeHUs UCCNENYEMOro MeTassla U CpaBHWUTE
€€ C 3KCNepUMEHTaNIbHO MOJTyYEHHbIM 3HAYEHHUEM.

JlabopamopHeiii oneim Ne 4.
«OnpedeneHue BodonpoBodHoli u ducmunnupoBarHHoii 8006b1x»

TeopemuquKaﬂ 4acme

BononpoBogHas Boja coaepXuT pacTBOPEHHbIE COJMU, KOTOPbIE B/IMAIOT HA €€ CBOMCTBA.
B yactHocTH, npumecu coneint 0byCnoBAMBAIOT 3/71EKTPONPOBOAHOCTb BOAONPOBOLHOW BOAbI.
IOuctunnnpoBaHHas Boda He COAEPXKUT COseM, a 3HauuMT, Oyaet obnafarb MeHbLUen 3/1eKTPO-
NPOBOAHOCTbIO. TakMM 06pasoMm, C MOMOLLBIO AATYMKA SNEKTPONPOBOAHOCTU MOXKHO OT/IMYUTD
AVUCTUNNIMPOBAHHYIO BOAY OT BOAONPOBOAHOM.

Kpome ¢usmyeckux mMetofoB aHanv3a, MOXHO WMCMOb30BaTb XMMWUYECKUE MEeToAbl A
onpegnenenvs Bogbl. [Npu AeNcTBUM pa3fMyHbIX peareHToB COMM B BOLONPOBOAHON BOAE JAlOT
cneunduyecKkue peakumm, Hanpumep nomyTtHeHue. [ossneHne MyTv B Boge obycriosneHo 06-
pa3oBaHWeM HepacTBOPUMMOro B Boje ocanka. B guctunnuposaHHoi Boae HeT conen. [Noatomy
nomyTHeHue He Habniogaercs.

Mpw BbINApMBaHUKM BOAONPOBOAHOW BO/bl TAKXXE MOXHO Habnoaarh BblaesieHue conen.

anleU'-leCKGﬂ 4acmeo

Llens pabomer: cchopMMpoBaTh Yy LLIKOSIbHUKOB NpeacTaB/ieHne, YTO CBOMCTBA YUCTOMO U 3a-
rPA3HEHHOrO BELLECTBA pas3/nivyaloTcs, U OCO3HaHWE TOro, YTO AJIS OMbITOB HY)XHO MCMOMb30-
BaTb AUCTUAIMPOBaHHylo Boay. ChopmMupoBaTh HaBblK onpefeneHus obbekTa No ero CBOM-
CTBaM Ha ocHOBe obyuatoLuen BbiIGopKu. MNpu 3TOM NpuHUMN paboTbl AaTYMKA SNEKTPONPOBOA-
HOCTHM MOHWMaTb HeobsA3aTeNlbHO — AOCTaTOYHO YBUAETb Pas/iMyme noKasaHui.

lMepeyeHb damyukoB yugppoBol nabopamopuu: fATINK SNEKTPONPOBOAHOCTH, LMDPOBO
MUKPOCKOT.

JononHumensHoe 060pydoBaHue: XMMUYECKUIA CTaKaH; CMMPTOBKA NPOBUPKK; LUTATUB ANs
NPo6MpPOK; NPeaMETHOE CTEK/IO; MUMETKA; TUre/ibHble LLMMLbI.

Mamepuanei u peakmuBer. CMpT 3TUNOBbINA UK cyxoe roptodee; 1%-Hblii pacTBop HUTpaTa
cepebpa; 1%-Hbil pacTBOp xnopuaa bapus.



TexHuka 6e3onacHocmu:

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

2. lNpu nonagaHum Ha KOXy PYK CMbITb Kanau nog CTPyENn Boabl.

HUncmpykuyus k BeinonHeHuro:

1. OnpegneneHue Bog, C NOMOLLIO AaT4MKa 3NEKTPONPOBOAHOCTH.

B xvMmuyeckuit cTakaH HanewTe OUCTUIMPOBaHHYIO BOAyY, NMOrpy3unTe B HEE AATYMK d/eK-
TPONPOBOAHOCTHU. 3anuiunTe 3Ha4YeHue B Tabnuuy. BoinenTte gucTMnIMpoBaHHyo Boay, Hanen-
Te€ BOAOMPOBOLHYIO U 3aMULLNTE 3HAYEHUE 3NIEKTPONPOBOAHOCTH.

Pesynbrarbl usmepenuit / HabnogeHum

Bopa 3HauyeHUe 3/1eKTPONPOBOAHOCTU

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

BononposogHas

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

Peaktus AuctunnuposaHHas Bopa BoponpoeoagHas Bopa

Hutpart cepebpa

Xnopug 6apus

3. OnpepeneHue Bog C NOMOLLbIO BbiNapuUBaHUA.

Ha npegMeTHOe CTeKN0 HaHeCHTe Ha HEKOTOPOM PACCTOAHMM MO OAHOM Kanse AUCTUNIUPO-
BaHHOM M BOAOMNPOBOAHON BOAbl. 3aXKMUTE CTEKNO B TUresibHbIX Wwunuax. OcTopoXkHO Harpen-
Te CTEK/10, lep’Ka ero BbICOKO OT MIaMeHU CMIMPTOBKU.

O6pamume BnumaHue! Henb3a Harpesatb cTekno B nnamenu. Moa Bo3gencTeMeM BbICOKOM
Temneparypbl CTEK/IO JIOMNHET.

3aKoHuMTe HarpeBaHWe CTeKa, KOraa Boja NosIHOCTbIO McnapuTbes. YTo ocTaérca Ha cre-
kne? PaccMoTpuTe OCTATOK Ha CTeKsle C MOMOLLbIO MUKpPOCKONa.

4. JKcnepuMeHTanbHas 3agava:

1) B aByx npoHyMepoBaHHbIX NMPOBUPKaX HAXOAMTCA MUHEpasnbHas BOAa W BOAOMPOBOA-
Has Boga. Kak paznuuntb cogepxmnmoe npobupok?

2) CocTaBbTe NnaH onpeneneHns Bog U peannsymnre ero.

Bei180o0b1:

YKazarb, Kak MOXHO paz3iMinTb AUCTUINIMPOBAHHYIO BOLY U BOAOMPOBOAHY!IO.

KonmponeHsie Bonpocei:

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

3adaHue 013 nodzomoBku k TMA, BITP

B kako# 13 nepeyncneHHbIX HUXKe rpynn HaxoAaTCA TOJIbKO cMecu?

1) AsorT, KMcnopog, AMCTUNNMPOBaHHAs BOAA

2) Bo3pnyx, BogonpoBogHas Bofa, MOOKO

3) Hedb, 301070, yrnekucnbiv ras

4) Nouea, meapb, cepa



3. 3adaHue 0ns pazBumus pyHKUUOHANLHOU 2pAMOMHOCMU
Pacnonosute npobbl BoAbl B NOpsAAKe BO3paCTaHWUsA UX CONEHOCTHU.
A) BogonposoaHas Boga

b) doxnesas Boga

B) Mopckas Boga

) Bona o3epa backyHuak (unv Mépteoro mops)

3anuwmuTe B TabnnLy NOMYYMBLLYIOCA NOCNEA0BATENIbHOCTL OYKB.

A | b B r

LononHumensHas uHgopmayus

1. dptumo J1. Bopa: KHUra o camom BakHOM BelLlecTBe B Mupe: nep. ¢ ¢duH. — M. : Kom-
naclung, 2019. —153 c.

2. NMetpaHos WU. B. Camoe HeobbikHOBeHHOE BelecTBo B Mupe. M.: Menaroruka,1976. —
96 c.

AdemoHcmpayuoHHbIlU 3kcnepumeHm Ne 1.
«BoblOeneHue u no2nowieHUe menia — NPU3HAK XUMUYeCKol peakyuu»

TeopemuquKaﬂ 4yacme

Pabota npoBoamMTCcs npu nsydeHunu tembl «[Tpu3HaKM XMMUUYECKUX peakuuit». BoioeneHue
NOrNoLLEHWE TEMNOTbI, U3MEHEHWE OKPACKM PACTBOPOB MW BELLECTB, BblAE/IEHUE rasa ABASAT-
CA OCHOBHbIMM MPU3HAKAMKU XUMUYECKUX peakumi. TakKe MMeeT CMbIC/ MOBTOPUTL paboTy npu
BBELEHUU NOHATUA «TenIoBOM 3hdeKT peakunmny.

[lpakmuyeckas 4acme

Lleno pabomesi: NpoAeMOHCTPUPOBATh BbIAENIEHME U MOMIOLWEHUE TEM/a MPU XUMUYECKUX
peakuusix. CBA3aTb NOKa3aHUA AatyMKa Temnepartypbl C OCA3aTe/IbHbIMU OLLYLLLEHUSAMM.

MepeyeHs damyukoB yugpoBol nabopamopuu: ATYMK TeMnepaTypbl MAATUHOBbIN.

JononHumensHoe obopydoBaHue: aa xumMuueckmx crakaHa (50 mn), npombiBanka c guc-
TUNIMPOBAHHOW BOAOM, CTaKaH A5l CiMBa OTPaboTaHHbIX PaCTBOPOB.

Mamepuaner u peakmuBsr: antoMuHueBas NpoBosioka Unu rpanynsl, 20%-Hbii pacTeop ru-
apokcupa Hatpusa NaOH, 10%-Hbiit pacteop ykcycHom kucnotel CH;COOH, ruapokap6oHar
Hatpus NaHCOs.

TexHuka 6e3onacHocmu:

1. Pa6oratb B o4Kax.

2. Tpebyetcs cobnogeHne mep 6e30MacHOCTM Mpu paboTte C rMAPOKCMAOM HATPUSA U Ha-
rpesaresibHbIMKU Npubopamu.

HUncmpykuus Kk BeinonHeHuro

1. B xumunueckuit ctakaH Hanemnte pacteop wenoydn NaOH. U3mepbte ero temneparypy.

MomecTHTe rpaHynbl MK NPOBOJIOKY alOMUHUSA TaK, YTOObl Hag, HUMK OCTaBasICA CIIOW XKuUa-
KOCTH.

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

2. MNpomoiiTe gatunk Temneparypbl Bofon. B cTakaH HanelTe yKcycHylo KUcioty Ha ~ '/;
no BbicoTe. M3mepbTe eé Temneparypy.



HebonblwinmMmn nopuusamMu HacbinsTe ruapoKapboHaT HaTpusA, NOMELUMBAA AATYMKOM Temre-
patypbl. O6paTnTe BHUMaHWe LIKOMIbHUKOB Ha BblAe/IEHUE ra3za — MNPU3HAK XMMUYECKOW peak-
umn. MocmoTpuTe, Kak M3MeHsieTcs Temneparypa. OTMeTsTe MUHUMMasbHYIO TeMMepaTypy pac-
TBOpA.

MonyyeHHbIN pe3ynbTar y4eHUKU 3aHOCAT B TabnuLy.

Pesynbratbl usmepeHuin /HabniogeHum

MakcumanbHasa /
HauanbHas

BbioneneHue
Pearupylou.wle MUHUMAJIbHaA
TemMneparypa WJIU NornoweHue
BelecTea TeMneparypa
pacTBopa Tennorbl
pacTtBopa

PaCTBOp LLLESTOYU U aJTIOMUHUM

PactBop yKcycHoOM KMCnOTbl M copa

BoeiBo0bi:

YKaszatb NpU3HAKKU XMMUYECKUX peaKLui.

KoumponsHeie Bonpocer:

1. MNMpuBennTe NprMMepbl peakuni, NPOTEKAIOLLUX C BblLeIEHUEM TENIOThI.

2. lna nonyyeHusa HeraweéHoW W3BECTU MeN MpPOKaJMBalOT NPU BbICOKOW Temmnepartype.
K KakoMy TMNy MOXXHO OTHECTHU 3Ty peakumto?

3. 3a0aHue 0na nodzomoBku k MMA, BI1P

TonbKo XMMUYECKUE ABNEHUS NepeYnceHbl B rpynne:

1) TopeHue cBeuu, BbiNageHWe [OXKAEBbIX Kanesb, KUneHue Boapl

2) CkucaHue a6104HOrO COKa, CKMUCaAHME MOJIOKa, PpacTBOPEHWE Mefa B yKCyce

3) TasHue cHera, NnaBneHUe CBMHUA, MPOTYXaHWE KYPUHOro anua

4) O6pasosaHue TymMaHa, ropeHue 6eHranbCKoM CBEYM, rOpeHne NPUPOAHOro rasa

JHononHumenesHas uHgopmayus

JleeHcoH WN. A. Xumnyeckune peakumu: Tennosol acdekT, paBHoBecue, ckopoctb. — M.:
000 «Mzpartenbcteo Actpens, 2002. — C. 192.

AemoHcmpayuoHHbIlU 3kcnepumeHm Ne 2,
«Pa3znoxeHue 8006l 31eKMPUYECKUM MOKOM»

TeopemuquKaﬂ 4yacme

Mepen Hayanom paboTbl creqyeT 06CYaAnTb CO LKONMbHUKAMKU BOMPOC: MPOCTbIM UK C/IOXK-
HbIM BeLLLECTBOM siBNnsAeTca Boaa. [locne BbIABMXKEHUS YYALLMMUCA PA3/IMYHbBIX TMNOTE3 y4YUTesb
NPOCUT NPEANIOXUTb BAPUAHTbI UX IKCNEPUMEHTASIbHOM NPOBEPKH.

O6bI4HO AaHHbIM OMbIT PEKOMEHAYIOT NPOBOAUTL B Npubope odmMaHa, ycTpocTBO KOTOpO-
ro ABNSETCA LOCTATOYHO C/IOXKHbIM AN BOCbMUKIACCHUKOB. YA00Hee ero npoBoauTh B Nprbo-
pe AJ18 OMbITOB C 3/IEKTPUYECKMM TOKOM, MCMOsb3ys B KadecTse anektponuta 10%-Hbil pac-
TBOP MMAPOKCUAA HATPMA U CTaslbHble (Nydlue HUKeneBble) 3neKkTpoabl. Bo nsbexaHue scneHu-
BaHWA pacTBOpa MpW AEMOHCTPALMKU K INIEKTPOSIUTY criefyeT 4obaBUTb 3TUOBLINA cnnpT (Ha 4
obbéma pacteopa anekTponuta 1 06bém 95%-Horo pacteopa cnupra).

anKm u4eckasa 4acme

Llens pabomer: cchopMupoBaTb NPeACTaBieHUs y yyalmxca 06 aHannse ClI0XKHbIX BELLLECTB
¥ U3MEHEHWM MOJIEKY/T CJIOXKHBIX BELLECTB B XOe XMMUYECKUX peaKumi.

JononHumensHoe o6opydoBarHue: npubop AMA OMNbITOB C 3NEKTPUHECKUM TOKOM; MCTOYHUK
MOCTOAHHOIO TOKa: NPOBMPKK — 2 WT., MPOHYMEPOBAHHbIE; SIy4UHKA; CMMPTOBKA; NPOBKK —
2 WIT, NUHLUET.



Mamepuansi u peakmuBei: cnupT 3TMNoBbIN, 10%-HbIM pacTBOp LLENoUM.

TexHuka 6e3onacHocmu:

Pabotatb B o4kax. TpebytoTca cneumanbHble Mepbl 6e3onacHocTh npu paboTe ¢ rMapoKCH-
[IOM HaTtpus.

Uncmpykuyus k BeinonHeHuro:

1. 3anonHuTe 3M1EKTPONUTUYECKYIO BaHHY W AEMOHCTPAUMOHHble NPOBMPKU PacTBOPOM
3NeKTponuTa 3apaHee, [0 YpoKa.

2. MNpopemoHcTpupyiTe npubop ydawmmcs, 0ObACHUTE ero yCTPOWCTBO M BKJIKOYMTE MO-
CTOSIHHbIM 3/IEKTPUYECKUM TOK.

3. Habniopaetcsa sbigeneHue rasoB Ha anektpogax npubopa. Obpatute BHMMaHWe y4ya-
LUMXCA HA TO, YTO OAMH M3 ra30B BbIAENAETCA MHTEHCUBHEN M 3aHMMAeT B ABa pasa 6oblunii
06bEM MO CPaBHEHWIO CO BTOPbIM ra3om.

4. O6cyanuTe HabnogaeMble MPU3HAKU XMMUYECKOW peakLmm, caenante npeanosioXXeHus o
TOM, B KaKuX MpobuMpKax HaxoZAaTCs KMCNOPOA U BOLOPOL. DNEKTPOSIM3 NpeKpaTtuTe, Koraa B
npobupkax Habupértca okono 6 Mn Bogopoaa u 3 Ma Kuciopoga.

5. Obpamume BHumaHue Ha pa3nuyHbie 06bEMbI CObpaHHbIX ra3os. [pobupku NnoTHo 3a-
Kpom1Te nNpobKamu Mog, CI0EM 3MEKTPONMTA. ThnetoLen yYMHON onpeaennTe Hanmume KUcno-
poaa B nNpobupke, ropsAwen ny4MHon nogoxrute sogopos. lpeanoxure yyawmmca 3aHecTu
pe3ynbTathl HaboaeHu B Tabnuuy.

Pesynbrarbl HabnoaeHWM

Homep npo6unpku O6bém rasa HazBaHue rasa

1
2

Bbi800bi:
OTpasunTb, YTO MPOUCXOAUT C MONEKYIAMM CIIOXKHbIX BELLLECTB B XO4e XMMUYECKOMN peaKLmm.

KoumponsHeie Bonpocer:
1. MoXHO N1 No BHELUHEMY BMAY OT/IMYMTL ra3 BOAOPOS OT rasa Kucnopoga?

2. Kakue 4acTuubl COXPaHSAIOTCA B XOA4e NPOTEKAHMSA PeakLuMn pas3fioXKeHUs BOAbl, a Kakue
paspylatoTcs?

3. Kak gokasartb, UTO B cOCTaBe caxapa coaeprKarcs atombl yrnepoaa?

4. 3adaHue 0nsa noozomoBku k TMA, BIIP

Mpu cobupaHnu razos UCMosnb3yoT NpuMbopbI, NpeacTas/ieHHble Ha pucyHke. C nomouubo
KaK1X M3 yKasaHHbIX Npubopos MoxHO cobuparb sogopon? O6ocHyiTe CBOM OTBET, UCXOASA U3
CBOWMCTB JaHHOro rasa.

(A) (b) (B)

Puc. 7. lMpubopsbl ans cobupaHus rasos



LononHumenoHas uHpopmayus
lpocce 3., BaiicmaHTenb X. Xumusa ana nobosHatenbHbix. OCHOBbI XUMWM U 3aHUMATESb-
Hble onbiTbl. [[P. 1974. — nep. c HeM. — J1.: Xumusa, 1979. — 392 c.

HemoHcmpayuoHHell 3kcnepumeHm Ne 3,
«3aKoH coxpaHeHus Mmaccel Bewyecm8»

Teopemuyeckas 4acme

Mpwu n3yyeHnn gaHHoM Tembl LenecoobpasHo cospatb NPobnemMHyo cuTyauumto, ANa paspe-
LLIEHWA KOTOPOW Y4alMEeCs BbIABMIaloT rmrnoTesbl, TpebytoLne sKCnepuMeHTanbHON NPOBEPKMU.
Mpu 06Cy>KAEHUM NPEANOXKEHHbIX BAPUAHTOB MPOBEPKU BbIABMHYTLIX MMMOTE3 BOCbMMKIACC-
HUKM MpeAsiaraloT pas/inyHble BaprMaHTbl KOHCTPYKLMKU NPMOOPOB, T.e. MPOABSAIOT TBOPYECKYIO
aKTUBHOCTb, B XOA€ KOTOPOMN NPOUCXOAUT NepeocMbiCiieHne NpUuobpeTaeMbiX 3HaAHWUHM.

Ha ypoke yuawmecs y3HaoT o pabortax M. B. JlomoHocosa u A. JlaByasbe, NOCBALLEHHbIX
OTKPbITUIO 3aKOHa COXPaHEeHWs1 MacCbl BELLECTB, (hOPMY/IMPYIOT 3aKOH, NPUXOAAT K BblBOAY,
YTO Macca BeLEeCTB B XO[€e PeaKkLMu AO/IKHA OCTaBaTbCsA NOCTOAHHOMW. [JoOMBLUMCD NOHMMaHKWSA
[AHHOrO Te3unca, yuuTenb AeMOHCTPUPYET IKCNEPUMEHT.

[lpakmuyeckas 4acme

Lleno pabomer: 3KCNepUMEHTasIbHO [10Ka3aTh 3aKOH COXPaHEeHWA MacCbl BELLLECTB.

JononHumensHoe o6opydoBaHue: BeCbl TEXHOXMMUYECKUE WK SNIEKTPOHHbIE; CBEYA; KO-
6a nnockogoHHasa 250 Mn; NoXKKa ANA CKUraHMA BELLLECTB.

Mamepuansi u peakmuBel: cBeya.

TexHuka 6e3onacHocmu: BbINOMHATL TpeboBaHMA Npu paboTe C OTKPLITHIM MAMEHEM.

HUncmpykuus k BeinonHeHuro:

Ha pbl4aXkHbIX MM 3NEKTPOHHBIX BeCax yPaBHOBELLMBAETCA CBEYa, a 3aTeM Y4YUTESb 3aXKu-
raet eé. Yuawmecs HabniogaloT, 4to B TeyeHne ~ 1 MMH paBHOBECUE BECOB HapYLLAETCA, YallKa
C ropsiLien ceBe4yomr nogHMMaeTcsa BBepX. YuallmMMmcs 3agatoTca Bonpochl: «Kak MoxHo obbsc-
HUTb Habniogaembld dakt? Kak 3ToT hakT cornacyercs C 3aKOHOM COXpPaHeHMsi Macchbl Be-
wecTte?» Ob6cyxaeHWe AaHHbIX BOMPOCOB NMPUBOAMT YHALLUMXCA K MbIC/IM O TOM, YTO 3KCMepu-
MEHT NpoBeAEH HEKOPPEKTHO, CleayeT U3MEHUTb KOHCTPYKLMIO npubopa.

Yuutenb 3apaHee QOMKEH MOAFOTOBUTL KONOY AOCTAaTOYHO 6OsbLIOro 06bEMa C XOPOLLO
nogorHaHHoW npobKoK, B KOTOpYl BCTaB/lieHa fioxeuyka. B noxeuke 3akpennserca ceeuva.
Becb npubop B cbope 3apaHee ypasHoBelunBaetcs Ha Becax (puc. 8). Korga yyawmecsa npu-
XOAAT K BbIBOAY, YTO OMbIT C/ieAyeT MPOBOAMTL B 3aKPbITOM Npubope, yuuTenb AOCTAET BEChI
C Konbow, 3aXK1raeT CBevy, 3aKpPernéHHyI0 B JIOXKEYKe, BHOCUT B KONBY U MNOTHO 3aKpbiBaeT.
Yyawuecs BMasaT, 4YTo paBHOBECUE BECOB HE HAPYLLAETCS B XOA4Ee BCEro 3KCNepuMeHTa.

Puc. 8. MNpubop ans AeMOHCTpaLUMM 3aKOHA COXPaHEHWUSA MacChl BELLECTB



BobiBo0bi:

B BblBOAax HEOGXOAMMO OTPa3UTh TE3UC, YTO MAcCa BELLECTB NPU NPOTEKAHUU XUMUYECKOM
peakuun coxpaHsieTcs.

KonmponeHeie Bonpocei:

3adaHus 0ns paszBumus ¢yHKUUOHANLHOU 2paMOMHOCMU

1. Tpu ropeHumn ppoB octaértca 3ona. Macca 30/bl MeHbLUE MacCbl B3ATbIX A5 CXKUraHUS
ApoB. Kak MOXXHO 06bsACHUTL 3TOT hakT?

2. [ins npurotoBneHus MsacHoro HynboHa nosap B3s Kycok mMsca maccoi 1 kr. MNocne Bap-
Ku Kycok msica ctan Becutb 800 r. lNouemy Macca nsmenunaco?

LononHumenoHas uHgopmayus

JHuuknoneaua ans peten. 1. 17. Xumus / [n. pen. B. A. BonoguH, Bep. Hayy. pen.
N. NNeencon. — M.: Aeanta+, 2003. — C. 640.

HemoHcmpayuoHHell 3kcnepumeHm Ne 4,
«OnpedeneHue cocmaBa Bo3dyxax»

Teopemuyeckas 4acme

Mepen npoBefeHneM 3KCrnepMMeEHTa ydHawmMMcs HeoBXoaMMO OObACHUTb YCTPOMCTBO Mpu-
6opa, 4TOo O3HavaloT aeneHus. Takke Heobxogumo ybeauTbes, 4To Npobka npubopa repme-
TUYHO 3aKpbIBAET COCYA,.

[lpakmuyeckas 4acme

Llens pabomer: 3KCNepUMeHTaNbHO onpeaenuTb 0ObEMHYIO A0S0 KUC/IOPOAA B BO3AYyXeE.

HononHumensHoe obopydoBaHue: npubop Ana onpepenieHns CocTaBa BO3ayxa, LUTATWB,
CNUPTOBKA, CTEK/IAHHASA NaoyKa, Jly4nHa, CTakaH C BOAOW.

Mamepuansi u peakmuBel: KpacHbiM ocdop.

TexHuka 6e3onacHocmu:

C ocToporkHOCTbO 0bpalarbesa ¢ ropAwmum dochopom.

UHcmpykuus K BbinosHeHUO:

1. KpucTtannusarop HanonoBuHy 3anonHuTe BogoW. Ha noBepxHOCTb BoAbl nMomecTtute
dapdoposyto yawky ¢ 1—1,5 r cyxoro kpacHoro cdocdopa.

2. O6pamume BHuMaHue Ha HeobxoaMMOe YCNOBUE IKCNEPUMEHTA — BrIaXKHbIM ochop
ncnonb3osarb Henb3sa! Mocdopa fomkHO 6biTh B3ATO Honblie, YeM TpebyeTca Ans CBA3blBA-
HUA BCEro KMC/IOPOAa, HAXOAALLErocs B cocyne.

3. Ortkpo#Te nNpobKy npubopa 1 NOMECTUTE KOJIOKOS B KpUCTanausartop c sogou. MNorpysu-
Te KOJIOKOJ1 B BOZY HACTOJ/IbKO, 4TO6bl ypOBEHb BOAbl COBMaAas C HMXKHUM AeNleHUEM KONIOKO-
na. lNpu 3TOM HUXHWUW Kpal KONOKoNa He AO/KEH AOXOAMTb A0 AHa KpucTtannusartopa. [ns
3TOro KOJIOKON 3aKpenuTe B LUTATMBE MM MOMECTUTE Ha AHO KpUCTassiM3atopa ABe CTEeKNsH-
Hble NanoYkKMu.

4. CunbHO pasorpeB KOHEL, CTEKNSSHHOM Masoyku, OMNyCcTUTe €€ B KOJIOKON U MOJOXKIUTe
docdop. Kak Tonbko dochop 3aropencs, 6bICTPO U3BNEKUTE MANOYKY M 3aKPOUTE KOJIOKOS
npobkoi. Konokon 3anonHsaertca ryctoiM 6esbiM AbIMOM, COCTOAILLMM U3 YacTUdeK hocdopHo-
ro aHrugpuga.

5. MNpu ropexunn dochopa ob6bEM BO3ayxa BHYTPU KOIOKOMA BHAYane OT HarpeBaHus He-
MHOrO YyBe/IMYMBAETCA, @ YPOBEHb BOAbl B KOJIOKOJSie MoHuxKaeTcs. [1o Mepe pacxopoBaHusa
KMcnopoga nnams nocreneHHo racHet. benbit ocdopHbIM aHrMapua pactBopsieTcs B BoAe.
Cocyn oxnaxkpaetcs, ras B KOJIOKOJSIE MOCTENEHHO yMeHbluaeTcsi B 06béMe. YpoBeHb BOApbI
B KONIOKONe nosbiwaeTcsa. B kpuctannusartop pnoneire Boabl B TakoM ob6beme, 4TOObI BHYTPU U
CHapY»X1 KOJIOKOJIa YPOBHU OblIM OAMHAKOBbI U COBMAaAAsiM CO BTOPbLIM Ae/IEHUEM KOJIOKONa.



6. OtkporTte nNpubOpP U NpM NOMOLLM ropsLLEN Ny4nHbI yOeauTecb B TOM, YTO OCTaBLUMIACA
B KOJIOKOJ1e ra3 He MoAAePKUBaET ropeHus.
Pe3zynbratbl HabnoaeHum

Yucno penexnun B npubope,
3aMnoOJIHEHHbIX ra3aMmu
(nocne npoesepeHus
peakuum)

Yucno penennii B npubope,
3anoJiIHeHHbIX BO3AYyXOM
(AO NpoBepeHus peakuum)

Kako# ra3z npopearuposan?

BbiB00bi:

B BbiBOAax ykasartb cogepyaHue kucnopoga s sosayxe (B %).
KoumponsHelie Bonpocei:

1. KakoM ras pacxopyetcsi npu cxkuranmun chocchopa B Bo3ayxe?

2. Kakon 06bém kucnopoga B Bosayxe? CKOMbKO 3TO COCTaBSET B NpoueHTax?
3. Moyemy ans npoeeaeHUs akcnepuMeHTa 6epyT U3bbiTok ocopa?
4. Kako¥ ras octasncs B KonoKose nocne cropanHus gocgopa?

5. 3adaHus dns nodzomoBku k N'MA, BI1P

YKaxkuTe, B KaKyto rpynny BXOAAT BELLECTBA, 3arpA3HAOLLME BO3AYX:
1) BopsAHOM nap, yrnekucnbii ras

2) cepHMUCTbIN ras, oKCMabl a3oTa

3) kucnopop, asoT

4) renui, KMcnopog,

Mpakmuyeckas paboma Ne 2
«MonyyeHue MedHo20 kynopocas»

TeopemuquKa,q 4yacmeo

Mpu nposefeHnn 3ToM paboTbl MOXKHO MCMOJb30BaTh TPAAMUMOHHYIO METOAMKY, OMUCaH-
Hylo B yuebHuKax. M nuwb Ha 3Tane BbinapuBaHusa pacTteopa cynbdara meaum (ll) nposectun eé
Mo npeaJsiaraeMoi MeToauKe.

[laHHbIM BapuaHT npoBeAeHUs TPAAULMOHHOM MpaKTMYecKon paboTbl cBsA3aH Cc obpasosa-
Huem kpuctannos CuSQ, - 5H,0, Bbigensowmxcsa U3 HacbILEHHOrO pacTeopa, U HabnogeHu-
eM ux noa Mukpockonom”. Takoi Noaxosn NO3BONSET CIKOHOMUTL BpeMs, TaK Kak Ans onbiTa
6epyT MeHbLLEee KOIMYECTBO KUC/IOTbI, HE MPOBOAAT hUNLTPOBaHKUE U BbinapueaHue. He cneay-
eT fobueatbCcs NoNHOro pactsopeHus okcuga meau (1), koTopbii oTAENseTcs OT MaTto4YHOro
pacTBopa oTcTanBaHuWeM. KMAKOCTb CIMBAIOT B APYryto NPoOUPKY UM rHe3[O NNacTUHbl ANs
NpoBeAeHWUsA KanesbHbiX peakuui. M3 HacbILWeHHOro pacTeopa BbiNafaloT MesikKue KpucTaabl
MegHoro Kynopoca. o ¢opme KpucTanioe NpoayKT peakunu naeHTUdULUMpyeTca ropasao Ha-
LEXHee, YeM NpOoCTO Mo LBeTy pacTeopa.

[lpakmuyeckas 4acme

Llens pabomel: noKasaTh LIKOSIbHUKAM PeakLmMio OKCUAA C KUCOTOM C YETKOW MaeHTUdUKa-
LUMeN OOHOrO U3 NPOLYKTOB peakLuu.

JononHumensHoe obopydoBaHue: uMdpPOBON MUKPOCKONM; NpeaMeTHOe CTEKNO; ABe Mpo-
OMpPKM; MnacTMHa C rHé3pamu 418 NPOBeAEeHUs KanesibHbiX peakumi (benoro useta); aepxa-
Tenb AN NPOOUPKK; MUMETKA; CMMPTOBKa.

“ Yeptroe WU. H., Kykos M. H. XuMUYecknit sKCnepuMeHT C MasibiIMK KOIMYeCTBaMu PeaKTUBOB., —
M.: MNpoceewenne, 1989. — C. 62—69.



Mamepuansi u peakmuBeoi: okcna meau (Il), nonyyeHHbIM pasnoKeHneM oCHOBHOro Kapbo-
Hata meau, 20 Y%-Hblt pacTBOP CEPHOMN KUC/IOTbI.

TexHuka 6e3onacHocmu:
1. PabotaTtb B O4Kax.

2. Cobniopatb Mepbl 6e30MacHOCTM NpU HarpeBaHWW nNpobupok, pabote CO CMMPTOBKOM
WM CYXUM ropioYnM, paboTe C KUCIOTaMM.

HHcmpykuus k BeinosHeHuro:

1. B npobupky nomectute ~ 100 mr okcuaa megu (ll) (HenonHyto noxkeuky-gosatop) v npu-
nente ~ 1 Mn pacTBopa CepHOM KUCOTbI.

2. Copepknmoe npobupKK HarpeinTte, He fgoBoas Ao Kunenus. Obpamume BHuMaHue Ha
TO, YTO KMMATUTb CMeCb He pekoMeHayeTtcs. Jloxautecb, noka 6onblias YyacTb OKCMAA Meau
pacTBOPUTCS.

3. [avite cmecu otctoatbeA 1 MUHYTY, Nocne Yero NOMeCTUTE Karnslo pacTeBopa Ha npeg-
MEeTHOE CTEK/IO U HabntoaanTe 3a POCTOM KPUCTASI/IOB C MOMOLLbIO MUKPOCKONa.

4. B pabouux TeTpagsax 3apucynte popMy KpUCTaNIOB MeAHOro Kynopoca.

5. Ocratok ropsiyero pacteopa cneite ¢ usbbitka okcuga meau (ll) B gpyryto npobupky.
Yepes HekoTOpoe BpeMs Habnogaunte BbloeneHWe KPUCTaNIOB KpucTannorugpara cysbdara
megu (II).

Pesynbratbl HabnogeHum

Ne Yro nenanu Yr1o HaGnopanm YpaBHeHHe peaKkuuu

Boei80o0bi:

B BbIBOAgAax HY)XHO OTPa3uTb XMMUYECKOE CBOMCTBO KMC/IOT — B3aUMOAENCTBUE C OCHOBHbI-
MM OKCHZaMM, a TaKXe BO3MOXXHOCTb OnpeaensaTh BelecTsa no hopMe KpMCTasios.

KonmponeHsie Bonpocesi:

1. Kakyto okpacky npvobpetaet pacteop npu pactesoperun CuO B cepHolt kucnore?

2. Yem obycnosneHa gaHHas okpacka?

3. Kakoe BeLLecTBO BblAeNAeTcs U3 pacTeopa nocse peakuumn?

JlabopamopHeiii oneim Ne 5.
«H3yyeHue 3aBucumocmu pacmBopumocmu BewyecmBa om memnepamypel»

Teopemuyeckas 4acme

Bcskuit pacTBop COCTOMT M3 pacTBOPEHHOrO BellecTBa M pacTBoputens. PactBoprmocTb
60/bLUMHCTBA TBEPAbIX BELLECTE B BOAE NPU NOBbILLEHUKU TeMnepaTtypbl yeennuuneaetca. OgHa-
KO HeKoTOpble BELLECTBA He NMoayuMHATCA 3ToMy npaeuny. EcTb rpynna selecTs, pactesopu-
MOCTb KOTOpPbIX NMPWU U3MEHEHUWU TeMMepaTypbl Mano U3MEHSAETCS, a eCTb U TaKue, pacTBOpU-
MOCTb KOTOPbIX C NOBbILLIEHWEM TeMMNepPATypbl Nagaer.

B kayectBe OObEKTOB MCCNEnOBaHWA LENecoobpasHO B3ATb XJOPWUAblI Kanua U HaTpus,
a TaKXXe r’MApOKCHA Kanbums. 3aBUCMMOCTb PACTBOPUMOCTM AAHHbIX BELLECTB OT TEMMNEpPATYpPbl
npeacrasneHa B Tabnuue 3.



Tabnuua 3
PactBopumocTb 6e3sogHbix Bewecte B 100 r Boabl npy AaHHOM TemMnepatype, B rpamMmax”

Temneparypa, °C KCI NaCl Ca(OH),
20 34,0 36,0 0,165
40 40,0 36,6 0,141
60 45,5 37,3 0,116
80 51,1 38,4 0,094

[ns npoeepeHus onbiTa fyyle 6patb MENKOU3MEbYEHHbBIE KPUCTANSIbI X/TIOPUAOB Kaus U
HaTpusA. HacbiweHHbIM pacTBOp rMApOKCHAA KasibLMs rOTOBUTCA 3@ HECKOJIbKO JHEN A0 Mpo-
BefileHUs onbiTa. [1ns 3Toro B GONbLUYIO CKASIHKY HACbINAOT CYXOW MMAPOKCUL, KaNbLUs C/I0eM
1 CM ¥ 3anMBalOT AUCTUIMPOBAHHOM BOAOKW MOYTH A0 Npobku. U3peaka B3banTbiBaloT CMecCh.
Mo mepe pacxofoBaHMA HACbILLLEHHOTO PacTBOpa B CK/SIHKY AO/IMBAIOT BOAY.

[lpakmuyeckas 4acme

Llens pabomer: onpepennTb pacTBOPUMOCTb BELLECTB NPW pas/iMiHOM TeMreparype.

MepeueHs damyukoB yugpoBol nabopamopuu: ATYMK TeMNepaTypbl MAATUHOBbIN.

HononHumensHoe obopydoBarue: 2 ctakaHa Ha 150 mn; npobupka; Bata; wnaresnb; cTe-
KNISSHHaA nasoyvka C pe3vHOBbIM KOJIbLLOM; CIMPTOBKA WU/ 3NEKTPUYECKas NSIMTKA; NPOMbIBasIKaA.

Mamepuansl u peakmuBor. BUCTUNIMPOBAHHAA BOAA; KPUCTANIIMYECKUE XJTOPUAbI Kanus M
HaTpus; U3BECTKOBas BOAA.

TexHuka 6e3onacHocmu:

Mpv npoBeaeHWM JAHHOrO 3KCNEPUMEHTA UCMONb3YEeTCA HarpesaresbHbii npubop — bepe-
rmcb oxkoral

Uncmpykuus Kk BeinonHeHuto:

OnbiT 1

1. B nepsbi cTakaH HanewnTe okono 30 mn auctunnuposaHHom Boapl. Mcnonb3ys temnepa-
TYPHbIM [ATYMK, onpenenuTe TemMnepatypy BoAbl B cTakaHe. 3acMKCUpyHTe TO 3HAYEHUE TeM-
neparypbl, KOTOpOe yCTaHaB/MBAETCA Nocne ctabunmsaumm nokasaHui npubopa.

2. Hebonblwmnmu nopuusimu nobaensiite B BOAY KPUCTASIZIMYECKUI XIOPUA Kanusa 1 nepe-
MelLUMBaKlTe pacTBOP CTEKNIAIHHOW nasnioykol. Koraa conb nepectaHeT pacTBOPSATHCSA B BOAE, Bbl
Nnony4ymTe HacbILWEHHbIM PAcTBOP XJIopMaa Kanus npu gaHHou Temneparype. Ha nHe crtakaHa
[O/MKHO OCTaBaTbCA HEMHOIO HEPaCTBOPEHHOM COMU.

3. Harpe#Te nonyyeHHbin pacteop go 50 .

4. Yto npoucxoamT C KpUCTannamu CO/M, OCTaBLUMMMUCS OT npeaplayliero npubasneHus
conun? BHoeb npubaebTe Nopuuio conu.

OnbiT 2

Bo BTopoit ctakaH Haneite 30 Mn Bogbl M NPUrOTOBLTE HACBILWEHHbIM PACTBOP XJlopyaa Ha-
TPUA NPU KOMHaTHOW Temnepartype. Harpeite pacTBop, NoBbICMB €ro Temneparypy npumMepHo
Ha 20 °C. Ecnu kpuctannbl, HaxoAsalIMecs Ha AHe CTakaHa pacTBOPWUIUCH, fobaBbTe elg He-
MHOro xJjiopuaa Hatpus. TwartesbHO NnepemMeLlMBanTe pacTeop.

Pactsopunuck v Kpuctannbl conu?

OnbiT 3

1. B npobupky Hanente npuMepHO 3 M/ HaCbILLEHHOrO pPacTBopa rMAPOKCHAA Kalbuus

(M3BECTKOBOW BOAbI) M OMYCTUTE B HEE AaTyMK Temnepartypbl. YToObl pacTBOp He nmornowan

© Jlypbe 0. 0. CnpaBoyHuMK no aHanutuyeckom xumuun. — M.: Xumus, 1971, — C. 71 — 89.



YrNEeKUCbIW ra3 U3 Bo3ayxa, 3aKpowTe NpoBUPKY pbixX/ibiM BaTHbIM TaMnoHoM. OCTOPOXKHO Ha-
rpeinTe pacTeop, NOBbICMB ero Temneparypy npumepHo Ha 10 °C.

2. Yrto npowucxoaut c pacteopom? [loBeamte pacteop 4O KuneHus. Kak usmexsertca myt-
HOCTb pacteopa?

3. Oxnapgute pacteop. YTo NponcxoauT ¢ 06pa3oBaBLLUMMCA OCaAKOM (KaK U3MEHSETCS WUH-
TEHCUMBHOCTb MOMYTHEHUs pacTeopa)?

4. Cpenaite BbIBOA O B/MAHWM TeMnepaTypbl HA PAacTBOPUMOCTb MMAPOKCHUAA KasbLus B
BOZeE.

Pesynbrarbl HabnoaeHW / n3MepeHuit

BnusHue Temneparypbl Ha paCTBOPUMOCTb (PaCTBOPUMOCTb
MOBbLILWAETCH, MOHUKAETCA, OCTAETCA NOCTOAHHOM)

BewectBo

Xnopwup Kanusa

Xnopupa HaTtpus

rM,D,pOKCVI,D, Kanbuua

Bbi1800bi:

YKkaszatb BMAHWE TeMMNepaTypbl HA PAaCTBOPUMOCTb Pa3JiMyHbIX BELLECTB B BOAE.
KoHmponbHbie Bonpocei:

1. [lononHuTe npeano)eHus, BCTaBMB BMeCTO npobesna Ha3BaHWe COOTBETCTBYIOLLErO Be-
LecTaa.

1) Ha pactBopumocTb B Boge (ykakute HasBaHWe BelLecTBa) TemMnepary-
pa He OKa3blBaeT 3HAYUTENIbHOTO BJIUAHUS.

2) C noBbiweHWeM TeMrepaTypbl pacTBOPUMOCTb B BOAE (ykakute HasBa-
HWe BeLLEecTBa) yBe/IMYMBaeTCs.

3) C noHukeHWeM TeMnepaTtypbl PaCTBOPUMOCTb B BOAE (ykarkuTe HasBa-
HWe BeLLecTBa) YBE/IMYMBAETCS.

4) CpaBHuWTe NosyyYeHHble BbIBOAbI CO CMPABOYHbIMU JaHHbIMMU.
2. 3adaHus 0ns paszBumus ¢hyHKUUOHAMLHOU 2paMOmMHOCMU

B 3anuee Kapa-boras-fon Kacnuitckoro Mmops Haxomaatcs Gorateiuve 3anacbl MUHepana
MUpabunuta — Kpuctannorugpara cynbcara HaTpus.

Kaxabli rog B KOHUEe HOSOpsA, Koraa Temneparypa Boapl nagaet o 6 °C, Mupabuaut Haum-
HaeT BblAeNIATbCA B BUAE BeCLIBETHbIX KPUCTA/IOB, OCEAAIOLLMX Ha HO 3a/MBa U Ha ero bepe-
rax. O6bsACHUTE NPUYMHBI BbINAAEHUA KPUCTAINIOB COJM.

LononHumenoHas uHpopmayus
Jlypoe 1O. KO. CnpaBoyHuMK No aHanuTMyeckon xumun. — M.: Xumus, 1971. — 390 c.

JlabopamopHeiii oneim Ne 6
«Habnodenue 3a pocmom kpucmannoB»

TeopemuquKaﬂ 4yacme

PaCTBOpMMOCTb 6ONbLWKNHCTBA CONEN 3aBUCUT OT TemMneparypbl. anI oxXnaxaeHuun pac-
TBOpAa, HacCbIWEeHHOro npu BbICOKOM TemMnepartype, U3 Hero BbiNnagatkoT KpUCTasibl COJIN.
B 3aBucumoctu ot COoCTaBa, BeLWECTBO MOXET BblAENATLCA B BUAE 66350,[1H01>'I conm nnu
Kpuctannormnpgparta. TaK, HanpuMmep, npn oxnaxgeHnmn HacbllEeHHOIro pacteopa cyndeaTa



uMHKa Bbigensetcs kpuctannorngpar ZnSO, - 7H,0. [lpyroe HasBaHWe 3TOro KpucTanio-
rmapata — UMHKOBbIM Kynopoc. dopMa KpUCTasioB 3TOro BELLECTBA OT/IMYAETCS OT KpU-
CTanjoB MeAHOro Kynopoca.

lpakmuyeckas yacme

Llens pabomsl — cchopMUpOBaTh Y LIKONbHUKOB MPeACTaBieHWe O 3aBUCMMOCTU PacTBO-
PMMOCTM OT TeMMepaTypbl U O KpUCTanusaumm sewectea M3 pacteopa. Copmrposatb HaBbIK
paboTbl C LMDPOBLIM MUKPOCKOMOM.

JononnumensHoe o6opydoBaHue: uMbpoBON MUKPOCKONM; NPeAMETHOE CTEKNO; NPOOUpPKa;
AepKaTtesib ANnA NPOOUPKKM; NUNeTKa; CNMPTOBKa.

Mamepuansi u peakmuBei: cynbdar umHka ZnSO, - 7H,0.
TexHuka 6e3onacHocmu:

1. Pabortatb B 3aWMTHbIX O4YKax. Tpebytotca cobnogeHne mep 6e30nacHOCTU NPU UCMONb-
30BaHWW CMTMPTOBKM, CYXOrO FOpPOYEro.

2. UN3beratb nonagaHUs KOHLEHTPMPOBAHHOIO pacTBopa cynbdara UMHKA Ha KOXY
u ofexnay.

Uncmpykuus Kk BeinonHeHuto:
1. B npobupky HaneiTe Boay (Ha 1—2 cm no BbicoTe).

2. MeaneHHo npu nepemelunBaHun gobasnsiTe cynbdar UMHKA 4O TeX Mop, NMoKa OH He
nepectaHeT pacTBOPSATLHCS.

3. MpobupKy c pacteBopoM cynbdarta LUMHKA HarpeKTe A0 MOJIHOMO PacTBOPEHUS KpUCTas-
noB cynbara LuHKa.

4. TakKe aKKypaTHO HarpewTte npeaMeTHOE CTEeK/0, NMPOHOCS ero HeCKOJsIbKO pa3 yepes
nnams.

5. Korpa cynbcat umHKa pacTBOpUTCS, HAHECUTE KanJilo pacTBopa Ha TEnoe npeaMeTHoe
CTEK/IO M MOMECTHUTE CTEK/O MOA MUKPOCKOT.

6. Mpu oxnarkaeHWW pacTBopa U3 HEro BbILEAIOTCA KpacuBble KPUCTaSibl KPUCTaNIoOru-
Aparta cynbdara UMHKa — LMHKOBOrO Kynopoca.

7. 3apucyiTe KpUCTanbl BELLECTBA B paboumnx TeTpagsx.

Pesynbratbl HabnogeHum

Ne Yro penanu Yro HaGnopganu

BoiBo0bi:

OTpasuTtb, Kak 3aBUCHUT PAacTBOPUMOCTb BeLLLECTBA B BOAEe OT TeMneparypbl.

KoumponsHeie Bonpocei:

1. Kak 3aBucHT pacTBOPUMOCTb Cy/bdata LUMHKa OT TeMneparypbl?

2. Kakoe BeLLeCTBO BblAeNseTca U3 pacTsopa nocsie peaxkuum?

3. CpaBHuTe chopMy KpUCTaNIoOB MELHOIO Kynopoca 1 LLMHKOBOro Kynopoca. Pasnuyatorcs
N1 oHK no dopmMe KpucTannos?

4. 3adaHus ona pazBumus pyHKYUOHAIbHOU 2pPAMOMHOCMU

O6bacHuTe, Kakue 3Tanbl 3KCNepuMeHTa n3obpaxeHbl Ha pucyHke 9. Kakas cBasb cyuie-
CTBYET MeXAy 3TUMK U300parkeHnsaMU u oTtorpadmen, npuseaeéHHon pagom?



Puc. 9. lNMpouecc Kpuctannusauum

JlabopamopHoiii oneim Ne 7.
«[lMepecobiweHHbIU pacmBop»

TeopemuquKaﬂ 4acme

PactBopuMocTb BelectBa orpaHuyeHa. HacbiweHHbIM no BewecTtBy A Ha3blBalOT TaKoM
pacTBop, nNpu 4obaBneHWM K KOTOPOMY HOBOM nopumu Bellectsa A oHo He pacteopsietcs. Ec-
nu npu pobasneHnn Bewectsa A OHO pacTBOPSETCA, TO TaKOW pacTBOP Ha3blBA€TCSA HEHACbI-
weHHbIM. Ecnu ke npu gobaeneHnn K pacteopy Beliectea A BbiNagaroT JOMOSIHATESbHbIE KPU-
CTannbl 3TOro BeLLEeCTBa, TO TaKOM PacTBOP Ha3bIBAETCSA NEPECHIU,EHHBIM.

Puc. 10. lNpumMep nepecobilieHHoro pacteopa. MépTteoe Mope

MepechbiLLeHHbIH PacTBOP MOXHO MPUrOTOBUTb HECKOSIbKUMMK Criocobamu:

1) M3MeHUTb TemMnepaTypy HaCbILLEHHOro PacTBOpa;

2) ynanuTb y HacCbILEHHOMO pacTBOpa 4YacTb pacTBOpUTENS.

MepecbilieHHble pacTBOPbl HECTAOMUSIbHbI, U NPWU BHECEHWM 3aTPaBKK (KpUCTaiInKa Belue-

CTBa WM MPOCTO HeBONbLIOro Yr/I0BaToOro Tea) M3 HUX BbiNagaeT pacTBOPEHHOE BELLECTBO.
PacTBop npeBpalLaeTca B HACbILLEHHbIN.



[lpakmuyeckas 4acme

Llens pabomer. chhopmmupoBath npeacrasieHne o Tennosom 3ddekTe npouecca pacrsope-
HWUA U KPUCTANTM3ALMM, A TaKXKe NOHATUE «NepPeChILLEHHbIN PacTBOP».

Mepeuens damyukoB yugpoBol nabopamopuu: fATYMK TeMNepaTypbl MAATUHOBbIN.

HononHumensHoe o6opydoBaHue: xummnyeckuit ctakaH (100— 150 mn) ¢ xonogHow Bogow,
npobupka, NpobupKa MepHas, LTAaTUB C NanKow, CMPTOBKa.

Mamepuansel u peakmuBel: CNUPT 3TUNOBbLIA, KPUCTA/UIMYECKUWA TUOCYNbtaT HaTpus
(Na,S,05 - 5H,0).

TexHuka 6e3onacHocmu: cobntogatb npaeuna obpalleHns C OTKPbITbIM NIaMEHEM.

UHcmpykuus Kk BbinosHeHuto:

1. B npobupKy HacbinbTe 5 r TMOCynbgara Hatpums.

2. N3mepbTe TEMNEpaTypy CONMMU U BOAbI C MOMOLLBIO JaTyumKa.

3. lMpunevite 2 mn Boabl kK conu. OnycTuTe paTynk Temnepartypbl B NONy4YeHHYIO cMech. [le-
peMeLLMBanTe CMeCh A0 TeX Nop, NoKa TemMneparypa He cTabunusmpyercs.

4. Tocne TOro Kak TemMnepartypa nepecrana U3MeHATbCA, U3BJIEKUTE JATYMK U3 pacTBopa.

5. 3akpenute npobUpKy B flanKe LWTATMBA M OCTOPOXKHO Harpesante NPoBUPKY 4O MOSHOMO
pacTBOpPEHUA COMU, NepeMelLmBas PacTBOp AaT4yMKOM Temnepartypsbl. [locne atoro npekparure
HarpeeaHue U OCTaBbTe JATYMK B pacTBope.

6. JoxauTtecb oxNaXkAeHUsA pacTBopa A0 KOMHATHOM TemnepaTtypbl (MOXHO MOACTAaBWUTb
nog NpobupKy CTakaH C XONI0aHOW BOLOM).

1. O6pamume BHumaHue! TMepecoilieHHble pacTBOpbl MOryT 6biTb CTaBU/IbHBIMK OY€eHb
ponroe BpeMms. Ho oT BHelwHero Bo3gencTeusA (nepemeLuvMBaHns, nonagaHusa Mbiiv UKW Kpu-
cTanna conm) pacTsop 6bICTPO 3aKpPUCTaNIM30BbIBAETCA.

8. Ecnu pactBop He 3aKpuCTanM3yeTcs, U3BJIEKUTE U3 HEro JaTyuK U MPUKOCHUTECH MM
K KpUCTaNMKaM THMoCynbcara Hatpus Tak, 4tobbl 1—2 Kpuctanna npuavnau K gartumnky. MNo-
rpysvTe AaTyvK C NPUIMMILIUM KPUCTa/JIOM B pacTBop. YTO npoucxoauT C cofep>KUMbIM npo-
OUPKK U Kak M3MeHsieTcsa ero Temneparypa? Yto Habnopaetca? Kak meHsetcs Temneparypa
pacTteopa?

9. 3admKcupyite HanbosblLee NoKasaHWe aarymka. 3aHecuTe AaHHble B Tabnuuy.

Pesynbrarbl UsmepeHnuit /HabnogeHui

"332::::“;' Uccnepyemas cuctema/UsmepeHHble TeMnepartypbl Temne!::aTypa,
1 Yucrana Boga fo Havana onbita
2 PacTteop TMocynbgara Hatpus B Boae (A0 HarpeBaHusA)
3 OxnakpéHHbii nepecobiweHHbIM pacteop Na,S,04
4 Pacteop THocynbara nocne KpuctaniMsaunm
Bobi180o0b1:

OtpasnTb, Kakue npouecchbl (3K30TepMUYECKME WM SHAOTEPMUYECKME) MpOTeKalT npu
PaCTBOPEHMU M KPUCTASIM3aLMKU COSH.

KoumponsHeie Bonpocei:

1. Kako# npouecc (3HOOTEPMMUYECKMI UM IK30TEPMUYECKUI) npeobnagaeT npu pacrso-
peHUn Kpuctannorugpara tmocynbdara Hatpus B Boge?

2. Kakoi npouecc (3HAOTEPMUYECKHUI UM 3K30TEPMUYECKUI) Npeobnagaer npu Kpucran-
NM3aumun TMocynbarta HaTpusa U3 pacteopa?



3. Ha ckonbko rpapycoB ynanocb nepeox/safuTb HaCbILWEHHbIM pacTBOp THMOCyNbdarta Ha-

TpUA, 4TOObI OH CTanN I'IeperILLI,eHHbIM?

4. 3adaHue 0na pazBumus pYHKUUOHANBHOU 2PAMOMHOCMU

B 6bITy MHOrQa B Ka4yecTBe COrpeBaloLEero CPeacTBa UCMOMb3YIOT «XUMUYECKYIO TPESKY».
Yawe Bcero 3to repMeTHYHbIA NPO3payHbIi NAKET C XKUAKOCTbIo. YTOObl aKTUBMPOBATL rpPesKy
HY>KHO MeperHyTb NiacTMHy-Nyckaresb, KoTopas HaxoauTtcs BHYTpu naketa. Cogepyxumoe na-

KeTa 3anoJIHAETCA KpUCTaslaMu.

,D,J'Iﬂ BOCCTAHOBJIEHUNA IPeJiIKHN eé KnagyTt B KUnAWwyo soay A0 NOJIHONO paCTBOpPEHUA KpuU-
ctannos. [locne oxJlaxXaeHunA rpesika rotoea K pa60Te. Ha kakom atane pa6OTbI rpenku ebige-

nsaerca Tenno?
LononHumeneHasa uHpopmayus

Hepnronby B. ®. Mup Bogbl. — J1.: Heppa,1979. — 254 c.

Mpakmuyeckas paboma Ne 3.

«OnpedeneHue KoHyeHmpayuu BewiecmB KosropuMempu4ecCKuUM MeEMOOOM

no kanubpoBoyHomy 2paguky»

TeopemuquKaﬂ 4yacme

Ecnu BewecTBo oKpalleHo, TO OHO NoroLwaeT BUAU-
MbI CBET C HEKOTOPbIMU AJIMHaMK BOJSH. [lIMHA BOMHBI,
NPy KOTOPOW MOMOLLEHWE MaKCUMMasIbHO, COOTBETCTBYET
06blYHO LBETY, AOMONHUTENIBHOMY K OKpacKe pacTsopa
(T. €. NOrNOWEHHbINM U NPOLLEALINI CBET BMECTe aatoT be-
nbin). JononHuTtenbHble LBETa MOXKHO ONpeaesvTb Nno Kpy-
ry lete.

NHTEHCMBHOCTb MOMMOLEHNS CBeTa C fJaHHOMW AJIMHOM
BOJIHbl XapaKTepPU3yeTCa OnTUYecKoM nnoTHocTbio. OHa
nponopunoHanbHa KOHLUEHTPaLUW PAacTBOPEHHOIO BeLLe-
CTBa, T. €. 3aBMCMMOCTb ONTUYECKOM NNOTHOCTU D OT KOH-
ueHTpauuu eewecrtea C npeacrtaenser cobou NpsmMyio Bu-
na D= A - C. Ytobbl HaiTK yrnoBon Ko3hULMEHT 3TOK
npsmMon A v oTpe3okK B, 3Ty npsMyio CTPOST, M3Mepsa on-
TUYECKYIO MIOTHOCTb PACTBOPOB M3BECTHOM KOHLEHTpa-
umK. TouKM HAHOCAT Ha rpadmK U NPUBAMKAIOT K NPAMOMN.
Tak nonyyaetcs rpafyvpoBouYHbli rpacdmk. KoHueHTpa-
LMIO HEM3BECTHOro BellecTBa Haxomat nnbo rpaduue-
cKku, nnbo aHanuTuyecku (3Haa D u A HaxogaT C).

Y7106bI HAMTH HEM3BECTHYIO KOHUeHTpauuio C, no on-
TUYeckon nnotHoctn D,, ctposaTt npsmyio 1 oo e€ nepe-
ceyeHus c rpachMKoMm, Nocne Yero U3 TOYKU NnepeceyeHus
ONyCKaloT NeprneHAMKYNap Ha oCb KoHUeHTpauun. Mecto
nepecevyeHUs neprneHauKynspa C OCbio U COOTBETCTBYyET
KOHLLeHTpaLmH.

[lpakmuyeckas 4acme

Llene pabomer. chopmuposatb npeactaBieHUe o
KOHLIEHTpaLuK BELLECTBA U KOJIMYECTBEHHOM onpejene-
HMM KOHLEHTPALMM BeLLecTBa KaslopuMETPUYECKUM Me-
TOLOM.
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Puc. 11. Kpyr Ete. LigeTa,
HaxoAALMeca Apyr HaNnpoTUB apyra
ABNAOTCA LONONHUTENIbHBIMU

Puc. 12. [panyvpoBOYHbIN
rpaduk — 3aBUCMMOCTb
ONTUYECKOM NIOTHOCTU BellecTBa
OT €ro KoHLUeHTpauum



lMepeyeHb dam4ukoB uugpoBoli nabopamopuu: AaTYMK ONTUYECKON MIOTHOCTH.

HononHumesnsHoe 0b6opydoBaHue: NaTb NPoOUPOK mnn MepHbix konb (100 mn), npu uc-
NoNb30BaHUM KioBeT 6osblioro o6béMa; ase nunetku (10 Ma); XMMUYECKWI CTakaH; rpyLa pe-
3MHOBAas; NPOMbIBaJIKa C AUCTUINIMPOBAHHOW BOAOM.

Mamepuaner u peakmuBei: pacteopbl cynbdara meam (I) CuSO, 50 r/n (B pacuéTe Ha bes-
BOJHOE BELLEeCTBO) UKn nepMmaHraHara kanua KMnO, 50 mr/n, npo6bl ¢ HeM3BECTHON KOHLEH-
Tpauuen COOTBETCTBYIOLLMX BELLECTB.

TexHuka 6e3onacHocmu:

1. MNepmaHraHaT Kanus npv NONagaHuM Ha KOXY U OLEXAY OCTABNAET KOPUYHEBbIE NATHA.
Nx MOXKHO cMbITb 2%-HbIM PACTBOPOM LLIABESIEBON MSIM aCKOPOMHOBOM KUCNOTHI, MOC/IE Yero
MPOMbITb COOTBETCTBYIOLLMIM Y4aCTOK BOAOM.

2. MNoprotoBka peakTueoB. [purotoeneHne pacteopa cynbcara megu (Il) CuSO, 50 r/n.
Bosbmute 7,8 r kpuctannorupparta cynodara megu CuSO, - SH,0, v pacteopute B 70 M BOAbI.
Ho6asste 0,2—0,3 MN KOHUEHTPUPOBAHHOW CEPHOW KUCIOTbI (M1 COOTBETCTBYIOLLMM OOBEM
pa3baBneHHoOW) AnsA NpeaoTBpalleHns rmaponmsa u goseaute o6bém pactsopa go 100 mn. Us-
3a TOro, YTO KpUCTanIoruapar cnocobeH BbIBETPUBATLCS, KOHLEHTPALMA MOXKET OT/IMYATbCSA OT
HOMWHAa/IbHOM, NO3TOMY MPOBbI CNeayeT roTOBMTb LLKOJIbHUKAM U3 TOrO Xe pacTBopa, U3 KOTo-
POro OHW rOTOBAT CEPUIO CTaHAAPTHbLIX PACTBOPOB.

3. lMpuroTtoeneHue pacteopa nepmaHraHata kanums KMnO, 50 mr/n. Bosbmute HaBecky
5 mr KMnO, 1 pacteopwute B Boge. [loseaute o6bém pacteopa go 100 mn. Pacteop obsasarens-
HO rOTOBbLTE Ha XOIOAHON AUCTUIMPOBAHHOW BOAE, B CTEKNSAHHOM nocyae. M3beraite KoHTaK-
Ta ¢ nnactmaccamu! PacTBop cnepyeT rotoButb He paHee, YeM HakaHyHe. Hencnonb3oBaHHbIM
pacTBOp YTUIM3UPYMTE, TaK KaK CO BpEMEHEM OH pasnaraetcs, obpasys KOPUYHEBbIM HaNeT Ha
CTeHKax COCyLOB.

UHcmpykuus K BeinosHeHUO:
lpuzomoBneHue cmaHdapmHsix pacmBopoB
1. CHayana npuroToBbTe CEPUIO CTAHAAPTHBIX PACTBOPOB, T. €. PACTBOPOB U3BECTHOM KOH-
ueHTpauuu (tabnuua 4 u 5). Ux rotosar, pazbasnas 3anacHblii pacTsop.

2. Ecnv ucnonb3ytotcs KioBeTbl Ha 4 M1, TO CTaHAAPTHbIE PACTBOPbI FOTOBAT B CYyXUX MPO-
6vpkax. [ns 3toro B NpobupKy HanMBalOT OnpeaenéHHbii 06bEM 3anacHOro pacTeopa U Lo-
6aBnAlOT K HEMY BOAy TaK, 4ToObl CyMMapHbii 06bEéM 6bin 10 M.

3. Ecnu ucnonb3sytot kioBetbl Ha 100 mn, To cnefyeTt roToBUTb CTaHAAPTHbIE PAcTBOpPbLI B
MepHbix Konbax (100 mn). [ns storo Hanewte onpefenéHHbii 0ObEM 3anacHOro pacreopa,
nepeHecuTe ero B MEPHYIO KoNby v AOBeauTe JUCTUANIMPOBAHHOW BOLOM A0 METKM HEOOXOoau-
Moro obbéma.

Tabnuua 4
MpuroToBnexue ctaHaapTHbIX pacteopos CuSO,"”
KoHueHTpauusa, r/n 0 10 20 30 40 50
O6vém pacteopa 50 r/n, 0 2 4 6 8 10
M
O6bEM BoAbl, MN 10 8 6 4 2 0

16
PeKomer,yeM, 4TOObI LUKOJSIbHUKM paccyuTanm 3TM 3Ha4eHnA CaMOCTOATESIbHO.



Tabnuua 5

MNpurotoBneHue ctanaapTHbIx pactBopoB KMnQO, 13 3anacHoro pacteopa 50 mr/n

KoHueHTpauus, mr/n 0 10 20 30 40 50

O6vém pacteopa 50 r/n, 0 2 4 6 8 10
M

O61bém Boapl, M 10 8 6 4 2 0

Bbi6op 0nuHbl BosiHbl

Bbibepute ANUHY BOJHbI A1 U3MEPEHUA OMNTUYECKOMN MIIOTHOCTH.
Ilnu1Hy BOMHbI CBETA MOXHO NMoA0OpaTh MO OKpacKe pacTBopa WK HaWTK SKCNEPUMEHTASbHO.
o okpacke pacTBopa onpenenstoT 4ONONHUTENbHbIN K Hel LBeT. CBeT C COOTBETCTBYIOLLEN
LAJTMHOM BOJIHbI NOI/IOLAETCA MaKCUMasbHO (HM).

Tak, ecnu pacTBOp MMEET KENTbIM LBET, TO ONTUYECKYIO MJIOTHOCTb HY)>XHO M3MepsATb Mpu

LNTMHe BONHbl cMHero ceeTa (435—480 Hm).

Tabnuua 6
LlBeTa 1 COOTBETCTBYIOLLME UM [/ IMHbI BOJIH

uBeT pacTeopa D,onr::;‘;e::::f;)useT ﬂﬂMHbl BOH:BI'::;HOI.U,aeMOFO
KpacHbiit CuHe-3enéHbliit 490—500
OpaH>keBbii 3enéHo-cuHui 480—490
Hentoiv CuHni 435—480
Kénto-3enéHbiin ®uoneToBbIi 400—435

3enéHbi KpacHbiii unu cvonetosblii 730—760 nnun 400—435

CuHe-3enéHbii KpacHbii 605—730
3eneHoBaTO-CUHUI OpaHkeBbil 595—605
CuHui HKénTbin 580—595
®duoneToBbii JKénTo-3enénbin 560—580
MypnypHbIi 3eneHbli 500—560

Y1066l nopgobparb A/IMHY BOSIHbI 3KCMEPUMEHTaNbHO, HYXKHO BbISICHUTb, NMPWU KaKoW ajivHe
BOJIHbI ONTUYECKAsA MIOTHOCTb MaKCMManbHa. [li 3Toro 3anosiHvTe KIoBETy Aatynka Hanbornee
pa3baefieHHbIM PAcTBOPOM M ONpeaesuTe ONTUYECKYHO MIOTHOCTb MPU PasHbiX AJIMHAX BOJIH
(He 3abbiBas KaxkablM pa3 obHynATb npubop). Pesynbratbl 3anuwute B oT4ET. Bhibepute Ty
LJIMHY BOJIHbI, MPU KOTOPOM ONTHUYeCKas MIOTHOCTb MaKCUMasbHa.

lMocmpoeHue kanubpoBoyHoz0 epaguka
MocTtpoiite KanMbpoBOYHbIN rpaduK. 3anenTe B KIOBETY AUCTUINIMPOBAHHYIO BOAY M Ha-
cTpouTte no Hemy garuuk. OnTuyeckas NNOTHOCTb AUCTUANIMPOBAHHOW BOAbI AOSIKHA ObiTb
pasHa 0.
CHuMUTE KioBeTY, BbilenTe U3 HE€ BOLY, a 3aTeM HaslelTe pacTBOp C HaMMeHbLUeM KOHLEH-
Tpauuen onpegensemoro eewectea. Onpepenute onTUYeCKyo NJIOTHOCTb pacTBopa W Mony-

17 o
Jlypoe 10. 10. CnpaBoyHuKK no aHanutuyeckon xumun. — M., Xumus, 1989. — C. 364, c usmeHe-
HUAMMU.



YeHHYIO Be/IMYMHY nepeHecuTte B OTYET (n. 2). CnonocHuUTe KIoBETY M 3aNeinTe eé BTOpbIM pac-
TBOPOM. AHanorMyHble U3MepeH1s NOBTOPUTE AJ1Si BCEX OCTABLUMXCSA PAcTBOPOB.

Ha ocHoBaHWM npoBeaeHHbIX M3MEpPeHWW MocTpoMTe rpacvK 3aBUCMMOCTU OMNTUYECKOM
MIOTHOCTU PacTBOpPa OT KOHLEHTpPALMKU pacTBOpEHHOro BewectBa. OH foMmKeH NpeacTaBnaTh
coboi npamyto nuHuto. Ecnm Kakas-To Touka BbinagaeTt, ToO ASiA Heé ciedyeT CHOBA MPUroTo-
BUTb PacTBOpP M NOBTOPUTb U3MEPEHME ONTUYECKOM MIOTHOCTH.

OnpedeneHue koHueHmpauyuu pacmBopéHHozo BewecmBa 8 npobe
CnonocHuTe KioBETY U 3aneinTe B Heé Npoby C HEM3BECTHOM KOHLEHTPaLMeEN PpacTBOPEHHO-
ro BelecTea. MlamepbTe onTMYECKytO MIOTHOCTb AAHHOMO pacTBopa U Nno rpaduKy onpeaenuvre,
KaKOM KOHLIEHTpaLWK COOTBETCTBYET NosiyyeHHoe 3Ha4yeHne. OTMeTbTe AaHHYO TOUKY Ha Kanu-
6poBoyHOM rpacduke. B oTuérte ykaykute KOHLEHTPALMIO BELLLECTBA B KOHTPOJIbHOW Npobe.
Oruér. MNonbepute ANUHY BOMHbI AN5 ONpPeaeneHUs ONTUYECKOW NNOTHOCTH. 3anosiHuTe Ta-
6nuuy.

LiBet

[OnvHa BosHbI, HM

OnTryeckas NaoTHOCTb

3anonHure Ta6n|4u,y. Onpe,u,enMTe ONTUYECKYIO MNNOTHOCTb CTaHAAPTHbLIX PAaCTBOPOB.

KoHueHTpauus 0
OnTtryeckas nNIoTHOCTb 0
BbiB0o0wi:

B BbIBOgax ykasarb, Kak MOXXHO onpefeNiuTb KOHLEHTPaLUMIo BELLECTBA B pacTBOpe C NOMO-
LLLbIO KONTOPUMETPUYECKOro MeToaa.

KonmponeHsie Bonpocei:

1. Kakue meToabl onpeaeneHus KOHLEHTpaL MK BELLECTBA B PACTBOPE BaM U3BECTHbI?

2. MoxHO nv onpeaenuTb KOHLUEHTPALMIO BelwecTBa B pacTBoOpe, eC/iv OHO BecuBeTHO U
npu pacteopeHun obpasyet becuBeTHbIN pacTBop?

3. 3adaHue 0ns nodzomoBku k MMA, BI1P

Kakol cnocob Henb3s Ucrnonb3osatb AN ONpeaeneHns KOHUEeHTpaummn pacteopa?

1) C ucnonb3oBaHWeM onpenaeneHusa ONTUYECKOW NIOTHOCTM OKpALLEHHOro pacTeopa.

2) OnpepeneHne NIOTHOCTU pacTBOpa C MOMOLLbIO apeoMeTpa.

3) BbinapvBaHue pacTtBopa onpeaenéHHOM Macchl, C MocieaylowmMM B3selunBaHemM bes-
BOAHOrO BeLLEecTBa.

4) LeHTpudyruposaHue pacteopa.

JHononHumenesHas uHgopmayus

Bacunber B.I., Mopo3zoea P.l1., KouepruHa J1. A. lpaktukyM no aHanUTUYECKOM XUMWMU:
Yyeb. nocobue ans sysos. — M.: Xumus, 2000. — 328 c.

JlabopamopHoiii oneim Ne 8.
«PasznoxeHue kpucmanno2udpamas

Teopemuqecxaﬂ 4yacmeo

Kpuctannorngpar — BeLLeCTBO, B KPUCTA/UIMHECKYIO PELLUETKY KOTOPOro BXOAWUT KpUCTan-
Nu3aumoHHas Boga. pu HarpeBaHWM Kpuctannormapar paspyLllaeTcs, NpUYEM BELLECTBO pac-



TBOpSETCA B BblaenveLiencs Boge. BHellHe 370 BbIMAAWT Kak niaeieHWe, HO OTJIMYAETCS TeM,
4TO €CNU NPOAOIKMUTL HAarpeBaHue, BoAa McrnapuTcs, a 6e3soaHas Conb OCTAaHeTCS B TBEPAOM
BUIE.

Ecnu nonyyeHHbI pacTBOp oxNaxKaaTtb, TO TEOPETUYECKU KPUCTANIOrMAPAT KPUCTANIN3Y-
eTCs Npu ToM e Temneparype, 4to 1 nnaeuncsa. OgHako YacTo KpUCTanamMsaumMu He NPoMcxo-
auT, a obpasyeTca nepecbieHHbId pacTBop Ge3BOAHONM COMM B KPUCTANIM3aLMOHHOW BOAE,
KOTOpbIM BeAET ceba TOUHO TaK e, Kak U Ntobok Apyron nepechbilieHHbIn pacteop. Ytobbl 3a-
KPWUCTaNIN30BaTb KPUCTA//IOrMAapart, B TaKOM PacTBOP HY)KHO BHECTM 3aTpaBKy KpUCTanioru-
apara.

[lpakmuyeckas yacme

Llens pabomel: chopMUPOBATb Y LLIKOSIbHUKA MOHATUE «KPUCTANNIOrMAPAT» W NpeacTaene-
HWe O MpoLEecce ero pasfioXKeHus (B TOM Yncsie O TeMnepartype pasfioxKeHus).

Mepeuens damyukoB yugpoBol nabopamopuu: AATYMK TeMNepaTypbl MAATUHOBbIN.

JononHumensHoe ob6opydoBaHue: NnpobupKa, LWTATUB C SIanKon U MychTOM, CIMPTOBKA.

Mamepuanser  u  peakmuBbi:  cnUPT  3TWNOBbIA, HECKONbKO  KPUCTaN/IOrMapaToB
(Na,S,05 - 5H,0, Na,S0, - 10H,0, CaCl, - 6H,0, MgSO, - 7TH,0, CH;COONa - 3H,0 u gp.).

TexHuka 6e3onacHocmu:

BbinonHeHue mep 6e30MacHOCTM NpU HarpeBaH1Mn NPOBUPOK U NOb30BAHUK CMIMPTOBKaMM.

UHcmpykuus K BbinosHeHuro:

1. BHecute B npobupky 5 r KpucTannormapara.

2. 3akpenute npobu1pKy B fanke LWTaTMBA BEPTMKAIbHO M OCTOPOXKHO HarpesawTe npobup-
Ky, MepeMeLLnBas COAEPXKMMOe AaTuMKoM Temnepatypbl. O6pamume 8HuMaHue Ha nnato Ha
KPUBOM 3aBUCMMOCTM TemnepaTypbl OT BPEMEHM — OHO KaK pa3 COOTBETCTBYeT Temnepartype
nNaBfeHUs KpucTannorvppara.

3. Korga kpucTtannorvppar pacnnaeuTcs, NnpekpaTuTe HarpeBaHue, OCTaBUB AATYMK B pac-
nnaee. [loxauMTtecb oxna)kaeHWs pactBopa LO KOMHATHOW TeMmrepartypbl (MOXHO MOCTaBWUTb
nog NpobupKy CTakaH C XONI0aHOW BOAOM).

4. Tenepb nposeauTte obpatHbIK npouecc (Kpuctannusaumio). [lna 31oro M3enekuTe gatumnk
M MPUKOCHMTECH UM K KpUCTa/IZIMKAM KpUCTaniormapara Tak, 4tobol 1—2 Kpucranna npuauniu
K patyunky. Norpysute gatynk ¢ NPUIKMILLWM KPUCTAN/IOM B PAcTBOP M 3HEPrMyHO nepemMeLuu-
BaiTe pacTBOpP AATYMKOM. YTO NPOUCXOAMT C COAEPIKUMbBIM MPOBUPKM M KaK MEHSIETCS €ro TeM-
nepatypa? lNnato Ha KpMBOWM 3aBUCMMOCTM TeMMepaTypbl OT BpEMEHW COOTBETCTBYET KpUCTan-
NM3aLmun Kpuctanaorugpara.

Pesynbrarbl usmepeHnuit /HabnogeHui

Ha ckonbko yaanochb
Temneparypa Temneparypa
Kpucrannorugpar nepeoxnaguTb
nnaeneHus KpucTannusauuu
pacnnae

BoiBo0bi:

OTpasutb MHAMBMAYANbHOCTb TEMMNEPATYP PA3NOXKEHMA Y KAXKAOro KpucTannorvapara.
KoumponsHeie Bonpocei:

1. [lanTe onpeneneHne NOHATUIO «KpUCTanaornapars.

2. Bce nuv kpucTtannormpparbl «NNaBsaTCA» NPU HarpeBaHUn?

3. Bbluncnute maccosyto ponto 6e3BoAHOM COMM B BbIAAHHOM BaM KpWCTasioruapare.
4. 3adaHue 0na pazBumus pYHKYUOHANBHOU 2PAMOMHOCMU



[a3bl Takke cnocobHbl obpasosbiBatb ruaparbl. Hanpumep, mMetaH obpasyet oyeHb He-
yctonumBbii rugpat coctasa 4CH,-23H,0. lvppat BHelwHe HanoMWHAET CHEr, OH MOXeT ro-
peTb, IErKO pacnagaeTca Ha BoAy M ras npu NoeblleHWK Temneparypbl. [pu gobbive 1 TpaHc-
MOPTUPOBKE MPWPOAHOrO rasa ruaparbl MOryT 3aKynopusarb TpyObl. [Mpeanoxute cnocob,
npeaoTepallaloLLmMi obpasosaHue TBEPAbIX rMapaTos B TpybHax.

LononHumenesHas uHgopmayus

Kpuctannbl. Kpuctannorugpatbl: Metoguueckume ykasaHus K nabopatopHbiM pabotam/
H. L. Mudraxoea, T. H. MeTpoea, N. ®. PaxmatynnuHa. KasaH. roc. TexHon. yH-T. — KasaHb,
2006. — 24 c.

Mpakmuyeckas paboma Ne 4.
«OnpedeneHue pH pacmBopoB kucnom u wenoyei»

TeopemuquKaﬂ 4yacme

Tak Kak BOCbMUKNACCHWMKM Ha YPOKax MaTeMaTuKku eLLé He u3ydanu fnorapudmbl, To NpUxo-
AWTCS OTKa3aTbCs OT BBEAEHMUA MOHATUA «norapudm». ITo MoxKHO caenatb B 11 knacce, nocne
TOrO KaK YYeHWKMU U3y4yaT AaHHbIM MaTepuarn.

Ha nepeom atane BocbMUKIacCHMKaM cneayet o6bACHMTb, 4TO BeiunHa pH xapaktepusy-
€T, HACKONbKO cpefa pacTBopa Kucnas unu wwenoyHas. B uncton Boge u B HeMTpanbHbIX pac-
TBOpax 3Ha4yeHue pH paeHo 7. B pactBopax kucnot pH meHblie 7. Ecnv pH HaxoguTcs B MHTep-
Bane 5—7, To cpena pacTtesopa cumtaetcs cnabokucnotHom, ecnun pH meHblue 5, To cunbHOKMC-
NIOTHOM: YeM CU/bHEEe KUCNIOTa, TeM HUXKe 3HadveHue pH.

B pacTtBopax co wenoyHon cpenor nokasarenb pH 6onble 7. PactBop cuutaetcs cnabo-
wenoyHbiM npu pH ot 7 8o 9 u cunbHowenoyHbiM npu pH 6onblue 9.

3HayeHuns BogopoaHoro nokasarens (pH) BoaHbIX pacTBOPOB pacnpoCTPaHEHHbIX BELLECTB
06blyHO Haxoaatcsa B uHTepsase ot 1 go 13. MpubnunkéHHo oueHuTb pH pacTBOpOB MOXKHO C
MOMOLLIO KUC/IOTHO-OCHOBHbIX MHAMKATOPOB. [lns 6osiee TOYHOro U3MEpPeHUs BOLOPOLHOrO
nokasaresisi MCnosnb3ytoT npubopbl — pH-meTpsbI.

[lpakmuyeckas 4acme

Llens pabomei: chopmrpoBatb npeactaeneHve o pH Kak 0 xapakTepucTvKe KUCIIOTHOCTH
cpenbl. BeecTn accoumaTtvBHyto cBA3b Mexay LMbpPOBbIM 3HaYeHneM pH 1 cooTBeTCTBYOLWUM
aHa/IOroBbIM CUrHaIOM: LBETOM MHAMKATOpPA.

lMepeyeHo damyuko8 yugpoBol nabopamopuu: patumk pH.

HononHumesnsHoe 060pydoBaHue: LITATUB C 3AXKMMOM, MATb XMMUYECKMUX CTaKaHoB (25 mn),
NPo6bupKK, NPOMbIBa/IKa C AUCTUNIMPOBAHHOW BOAOW.

Mamepuansi u peakmuBei: 0,1M pacteopbl HCI, HNO;, NaOH, Ca(OH), (HacbiweHHbIHM pac-
TBOP), PacTBOPbl MHAMKATOPOB: TAKMYyCa, METUIIOBOIO OpaHXeBoro, heHongTanenHa; yHusep-
canbHas vHavKatopHas bymara; dunbTpoBanbHas bymara.

TexHuka 6e3onacHocmu:

1. Pabortarb B o4Kax.

2. Cobntogarb Mepbl 6e30nacHOCTH Npu paboTe Co LWwenoYyamm 1 pa3dbasieHHbIMU KUC/IOTaMU.

YyBCTBUTENBHBIA 3N1€MEHT AatyuMka pH — CTEKNAHHbIA WapuK B ero HWkHen yYactu. OH
OY€Hb XPYMNKWIA, MO3TOMY He C/iefyeT KacatbCs UM NiobbiX TBEPAbIX NOBEPXHOCTEN UK POHATD.
[latumk xenarenbHo 3aKpennaTb B LUTATMBE.

UHcmpykuus Kk BbinosHeHuto:

1. 3akpenuTe patuvk pH B nanke wratuea. B nepBbiii cTakaH HanenTe CONAAHYIO KUCOTY.
Morpysute anekTpod B pacteop, He MeHee YyeM Ha 3 cM. Korga nokasaHus npubopa crabunu-
3UpytoTCs, 3anuwnTe 3HadeHne pH B Tabnuuy pesynbTatoB U3MepeHU.



2. Paspenute pactBop KMCNOTbI NO TpEM npobupkam 1 nobasbte K HUM no 1—2 Kanau ux-
AMKatopa. 3anuiumnte HabnoaeHus.

3. HaHecuTte cTeknsiHHOM Nanoykon Kanao pacTtBopa Ha YHWBEPCAsbHYIO MHOMKATOPHYIO
6ymary. 3anuiure HabnogeHus.

4. Nanouky npoTtpute UALTPOBaNbHOW ByMarom.

5. TwarenbHo ononocHuTe aatyvk pH M3 npombiBanKKM Hag CTakaH4uMKoMm ans cnvea. [lo-
BTOPWUTE TOT >XE 3KCMEPUMEHT C ApyruMu pacteopamu (cHadyana — ¢ NaOH, panee — c
Ca(OH),, notom — ¢ KMCnoTamMu, NOTOM — C BOAOMNPOBOAHOM BOAOM).

6. BosbmuTe Npoby C HEM3BECTHbIM PACTBOPOM U BbIICHUTE, Kakas B Hew cpepa. [lnsa atoro
UCnbITanTe e€, KaK COYTETE HY)KHbIM, 3aruLInTe, YTo HABIIOAANM 1 YTO U3 3TOrO CleayerT.

Pesynbrarbl usmepeHnuit /HabnogeHui

Bogonpo-
Uccnepyembiii pacTeop HCI HNO;3 BOAHaA BO- NaOH Ca(OH),
aa
Cpena KucnotHas He#tpans- OcHoBHas
Has

3HaveHue pH no parumky

LiseT nakmyca

LlBeT MeTMnoBOro opaHxeBoro

LiseTt heHondTanenHa

LiBeT yHMBEpPCaANBHOIO MHAOMKATOPA

BbiB00bi:

YKaszatb, Kak MOXHO OnpefeniuTb Cpeay pacTeopa.

KoumponsHeie Bonpocei:

1. Yrto obuiero B hopmMynax BELLECTB, AAIOWMX KUCSIOTHYIO cpeay?

2. Yto obuiero B hopMynax BeLLECTB, AAIOLMX OCHOBHYIO cpeay?

3. 3adaHue ona pazBumus pyHKUUOHANBHOU 2PAMOMHOCMU

pH KOXM 1 BONIOC 300pOBOro YenoBeKa COCTaBAAET NPUMEPHO 5 (cMoTpu wkany). Ans Mbi-
Tbsi BOJIOC TaHA MCNoNb3yeT HEWTPasbHbIN WamnyHb ¢ pH B npenenax 6—38.
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Puc. 13. LLIkana pH cpegabl




KaKle YKMAKOCTb MOYKET MCMOJIb30BaTh TaHA B KAYeCTBE OMNOJIACKMBATENS BOJIOC MNOC/E Mbi-
TbA rosioBbl, €CJ/IM OHa XO4YET nogneprxatb €CTeCTBEHHbIN pH Bonoc?

1) AuctunnupoBaHHyto BOAy.

2) [oxpesyto Boay.

3) Cnabbiit pacTBOp MULLEBOMW COApbI.
4) Cnabbiit pacTBOp JIMMOHHOIO COKa.

JlabopamopHobiii oneim Ne 9,
«OnpeodenerHue pH 8 pasHeix cpedax»

TeopemuquKaﬂ 4yacme

B uncton Boge M B HelTpanbHbIX pacTBopax 3HadeHue pH paeHo 7,0. Ecnu n3-3a manbix
npumecen (B Nepeyio oyepenb PaCTBOPEHHOIO YINEKUCIOro rasa U aMMuaka) B AUCTUANIMPO-
BaHHOW Boae B naboparopuu pH moxket konebarbesa ot 6,0 no 8,0, To cpeay ¢ 3TMM aranaso-
HoM pH cuuTaloT HelTpanbHoK. Yem MeHble pH, Tem cpepa kucnee. pH KOHLEHTPUPOBAHHbIX
Kucnot npumepHo paeeH —1. Yem pH 6onblie, Tem cpena ocHOBHee. B KOHLEHTPMPOBaHHbIX
pacTteopax wenoyen pH okono 14,0. B kucnotax 0,1 monb/n pH = 1,0, B wenoyax Ton ke
KoHueHTpaumn pH = 13,0.

I7paKm u4eckKkasa 4acmeo

Llens pabomei: chopMmrpoBaTh npeactaeneHue o wkane pH.
lMepeyeHo damyuko8 yugpoBol nabopamopuu: patink pH.

JononHumensHoe 060pydoBaHue:; LUTATUB C 3a>KUMOM; MATb XMMUYECKMX CTakaHoB (25 mn);
npoMbliBasKa.

Mamepuansi u peakmuBbi: yHUBepcanbHas MHAMKaTopHas bymara, 0,1M pacTteopbl xnopo-
sogopoaa HCl u runpokcuaa Hatpua NaOH, sogonpoBogHas Bofa, COKM, MMHepanbHas BOAa,
PacTBOPbI CTUPASIbHbIX MOPOLUKOB, 3KCTPAKTbI Yas U Kode.

TexHuka 6e3onacHocmu:
1. PabotaTtb B 04Kax.

2. Cneu,waanble Mepbl 6e3onacHoCTH npu pa60Te CO uweno4yamm 1 pa36aBJ’IeHHbIMI/I KHc-
NOTaMHu.

3. YyscTBUTENbHbIN 3N1€MEHT AatyMka pH — CTeKNAHHbIN WapUK B ero HUxkHer YacTtu. OH
OuYeHb XPYMKWKM, NO3TOMY He C/efyeT KacatbCs MM obbix TBEPAbIX MOBEPXHOCTEN UK PO-
HATb.

UHcmpykuus Kk BbinosHeHuto:
1. 3akpenwuTe patuuk pH B nanke wrartvea.
2. B ctakaH Hanemnte CONsiHylo KUCOTY.

3. Morpysute anektpopa B pacTsop, He MeHee YyeM Ha 3 cM. Koraa nokasaHus npubopa cra-
6UnusMpytoTca, 3anuwnTe 3HadeHne pH B oTuér.

4. MNomecTuTe B 3TOT PacTBOP KYCOYEK YHUBEPCANbHON MHAUKATOPHOW ByMaru u oueHuTe
3HadeHue pH no ero okpacke. CpaBHuTe nokasaHusa garyvka pH u nHguMkatopHon bymaru.

5. TwartenbHO ONoNOCHUTE CTaKaH U Jatuvk pH guctnnampoBaHHOM BOLOW M3 NPOMbIBAKK
“ norpysute ero B pacteop rugpokcupa Hatpua NaOH. 3anuwure 3Ha4eHue pH B pesynbrarsl
namepeHui. NMomectute B pacTBOp KycOYeK MHAMKATOPHOM ByMaru n oueHute 3HadeHue pH no
ero okpacke. CpaBHuWTe NoKasaHus.

6. Npoeegute nameperusa pH octanbHbIX PacTBOPOB.



Pesynbratbl UsmepeHuit /HabnogeHui

3HaueHue pH no yHuBepcanb-

Uccnepyembiit pactBop 3HaueHue pH no patuuky HOMY MHANKATOPY

BobiBo0bi:

OTpasuntb BO3MOXXHOCTU OnpeaesnieHnss KUC/IOTHOCTU Cpeabl C MOMOLLbIO MHAMKaTopa M Aart-
ymka pH.

KoumponsHeie Bonpocei:

1. B KakoMm M3 uUccneayemMbix pacTBOPOB CaMasi BbICOKas KOHLLEHTpaLMs KUCNOTbI?

2. Kakue pactBopbl, NpUMeHsieMble B ObITy, MUMEIOT LLENOYHYIO PeaKumio cpeabl?

3. B kakux pacteopax 651m3Koe 3HaYeHWe BOAOPOAHOro nokasarens?

4. 3adaHus ona pazBumus pyHKYUOHAIbHOU 2pAMOMHOCMU

1) Meteocnyxb6a ropoaa 3aduKcuMpoBana BbinageHue AOXAeBbix ocagkos ¢ pH = 2,5.
Kakyto okpacKy npuMyT U3BECTHble BaM MHAMKATOPbI B TAKOW AOXAEBOM Boae?

2) Y4yeHuK pelnn uccnefosarb pacTBop CTMPAsIbHOro NOpoLLKa ¢ noMoubio nakmyca. Oa-
HaKO BblIOPaHHbIM UHAMKATOP HE3HAYMTENIbHO U3MEHWUN CBOKO OKpacKy. Kak nHadve npoeepwTb,
Kakasa cpepa B UccrefyemMom pacteope?

3) Kak 6ynet nameHsaTbCA 3HaveHMe pH HacbilLeHHOro BOAHOMO pacTBopa YIEKUCOro ra-
3a npu HarpeBaHun? Nouemy?

4) Xo38MKM OABHO MPUMETWU/IM U UCMOSb3YIOT CBOWCTBO CBEKOJIbHOMO OTBapa. Y1o6bl 6opLy
Oblf APKO-KPACHbIM, B HErO Mepes OKOHYaHWMEM BapKu A0OABNSAIOT HEMHOIO MULLLEBON KWUC/O-
Tbl — YKCYCHOW Wnu IMMOHHOW. LiBeT MeHseTcs BykeanbHO Ha rmasax. O6bacHWUTE 3TO ABNe-
Hue.

HAemoncmpayuoHHbeil 3kcnepumeHm Ne 5,
«OcHoBaHus. TennoBolii 3¢hcpekm peakyuu 2udpokcuoa Hampus
C Yy2/1eKucsioelM 2a30M>»

TeopemuquKaﬂ 4yacme

JaHHbIM OMbIT HAMMAAHO AEMOHCTPUPYET XMMUYECKUE CBOMCTBA LLENOYEN U KUCSTOTHBIX OK-
cupos. [lnsa ero nposeaeHus pekomeHgyetcs 6parb Konby Takoro pasmepa, 4tobbl 4ATYMK TEM-
neparypbl, NPOXOAS Yepe3 pe3uHOBYI0 NPOOKY, Kacasics NMopoluKa ruapokcuaa Hatpus. Ons
COKpaLLEeHUs BpEMEHW NPOBEAEHUA OMbITa Jlydlle UCMO/b30BaTh He rpaHybl MMAPOKCHMAA Ha-
TpUs, a NOPOLUOK, T.e. HEOOXOAMMO NpeaBapUTENbHO PacTeEPETb LWEoYb B CTYrKeE.

Mpu npoeeneHUn onbiTa Ha CTEHKAxX KONObl KOHOEHCUPYETCA BoAa, KoTopas obpasyercs
COMMACHO YpaBHEHUIO PeaKLuu:

2NaOH + CO, = Na,CO; + H,0 + Q

n,OCIKmU"IeCKOH 4acmeo

Llens pabomel: HarNsAQHO MOKasaTb XMMUYECKUE CBOWCTBA LUEOYEN M KUCIOTHbIX OKCU-
[OB.

lMepeyeHb damyukoB8 yugpoBol nabopamopuu: f[ATYMK TEMMNEPATYpbl NAATUHOBbINW, AATYMK
JaBNeHus.

JononHumensHoe o6opydoBaHue: konba KpyrnogoHHas; pe3nHosas npobka ¢ oTeepcTUs-
MW ONA OATYMKOB TeMmreparypbl v aasneHus; annapat Kunna vnun npubop KuplowkuHa, 3aps-
YKEHHbIV peareHTaMu g NoJslyyeHus YreKUcaoro rasa.



Mamepuansi u peakmuBel: TMAPOKCUL HATpUA, consHas kucnota (1:2), Kycouyku mpamopa.

TexHuka 6esonacHocmu:

1. He ponyckaiTte nonagaHusa Weno4Yn Ha KOXy U ogexay.

2. Mpu M3MeNbYyeHWM rMOPOKCUAA HATPUSA HaOEeHbTe 3aLUMUTHbIE NEepYaTku U NpoBoauTe
OMbIT B BbITAXKHOM LUKady.

O6bpamume BHumaHue! B paHHOM onbiTe Hesb35 UCMOJb30BaThb MIOCKOAOHHbIE U KOHUYe-
CKune Konbbi!

Uncmpykuus Kk BeinonHeHuro:

1. KpyrnogoHHyto kKonby 3anosnHuTe yrnekucnibiM razoM u3 annapara Kuna wnu npubopa
KuptowkuHa.

2. MNMonHOTY 3anonHeHUs NPOKOHTPONUPYITE MPU NMOMOLLM FrOpsALLEN NlyYrHbl. B HanonHew-
HYIO ra3om Konby ObICTPO HacbIMbTe MOPOLUOK rMAPOKCUaa HaTpus (Ha Konby émkocTtbio 0,5 n
cnepyet B3atb okosio 10 r NaOH) v repmeTtnyHOo 3aKkpoiTe npobKoi ¢ gatyMKkamu.

3. HauHute usmepeHus n HabnopanTe, Kak B TedeHne 2—3 MUHYT U3MEHAIOTCA 3HAYEHUs
Temnepartypsbl 1 gaeneHus (unm obbéma) B Konbe-peakrope.

Pezynbratbl HabnoaeHuWm

HauanbHble nokaszaHusa KoHeuHble nokaszaHua

Jaenexue

Temnepatypa

BbiB00bi:

Ykasarb, Kakue Npu3HaKy yKasblBaloT Ha MPOTeKaHUe peakumu.

KoumponsHeie Bonpocei:

1. Kakas peakuus npotekaet B konibe? CocrasbTe €€ ypaBHeHUE peakLuuu.

2. Y70 MOXKHO CcKasaTb O TensoM 3ddeKkte AaHHOW peakuun? Kakune namepeHus nossons-
lOT BaM cAenatb Takow BbiBOA?

3. Kak usmensetcsa paenenve (unm o6bém) rasa B npouecce peakummn? Mpepnoxure o6b-
siCHeHWe HabntoaAaeMOMY SBNEHMIO.

JlabopamopHoiii oneim Ne 10.
«OcHoBaHusa. Peakyus HeUimpanusayuu»

Teopemuyeckas yacme

Mpu npunuBaHUM K pacTeopy LWeno4yn pacteopa Kucnotbl pH 6yanert cHuxkartbesa. Mpu pae-
HOMEPHOM MPUINBAHWM PacTBOPa MOXHO A06MTbCA Xopollero rpaduyecKoro M3obpaxkeHus
KPUBOM TUTPOBAHMA CU/IbHOTO OCHOBAHUA CUNbHOM KucnoTol. Ha rpaduke BUaeH ckadvok Tu-
TpoBaHwus, korga pH pacteopa 3a kopoTkoe BpeMs (Npu AobaeneHMn HeOObLLOTO KOMYecTea
KMC/OTbI) U3MEHAETCS 3HAYUTESNIbHO.

Mpu Hannumm y umndposor nabopatopmu yHKUUM BBEAEHWUSA OTAE/bHbIX TOYEK MOXHO MpU-
6aBnATb B CTaKaH NMoOpLUMK CONSIHOW KUCIOTbI OnpeaenéHHoro oobéma 1 Bblumcnats pH nony-
4YeHHOro pacTeopa.

[lpakmuyeckas 4acme

Llens pabomer: n3yuntb nameHeHus pH npu HelWTpanusaumm pacteopa CUIbHOTO OCHOBA-
HWUA CUNIBHOM KUCNOTOM.

lMepeyeHb damyukoB yugpoBol nabopamopuu: natumnk pH.

JononHumensHoe o6opydoBaHue: ctakaH xumuuyeckuit Ha 150 mn; 6lopeTtka Ha 25—50 mn;
MarHUTHas Mellasnka; pe3uHoBas rpywa; nuneTtka Ha 20 mMn; WTaTMB ANA 3NeKTPOAOB; LUTaTUB
naboparopHbii.



Mamepuansl u peakmuBel: pucTUNIMpoBaHHaa BOAQ;
conaHas kucnorta, 0,1M pacteop; 0,1M pactBopa ruapok-
cupa Hatpus; 1%-Hbili pacTeop deHondTaneunHa.

TexHuka 6e3onacHocmu:

1. PacTBopbl CUNbHOWM KUCNOTHI U LLENoYU — efikue Be-
wecrtea. pu paborte ¢ HUMM Heobxoaumo cobniopatb
OCTOPOXHOCTb.

2. OcobeHHo cnenyet 6epeyb rnasal

Uncmpykuus K BoinosHeHuto

1. lNpy nomoLM pe3rHOBOM rpyLlX HaMONHUTE NUMeT-
Ky 0,1 M pactBopom ruapokcuaa Hatpus.

2. B crakaH nepeneite oTMepeHHbI 06bEM pacTeopa

wenoun (10 mn). Mpunewte B ctakaH 20 mn gucTunnmpo- ?

BaHHOW Boabl. OCTOPOXXHO OMyCTUTE B CTaKaH MarHWTHbIN

AKOpb. 3
3. Momectute crakaH Ha pabouyylo NMOBEPXHOCTb Mar- 4

HUTHOW Meluanku. Bkntounte mMelwanky M OCTOPOXKHO, YTO-
Obl He pPa3buTb 371EKTPOS, OMYCTUTE €ro B CTakaH C pacTBo-
poMm wenouu (puc. 14). Puc. 14. YcraHoBKa Anst KUC/IOTHO-

4. 3akpenuTte 3aneKTpos B LiTathBe. SKOPb MelanKM  ocHOBHOro TMTpoBaHus: 1 — Gio-
He OOJIKEH KacaTtbcA anekTpoda. HauHuTe 3anuch M3Mepe-  petka; 2 — wTatue Ana 3aKpense-

ot

HWUM, LOXAWUTECH, MOKa MOKa3aHWA 3/1eKTpoAa CTaHyT CTa- Hua patumnka pH; 3 — patumk pH;
6unbHbiMK. MMpubasste K pacteBopy 2—3 Kanau pacteopa 4 — AKOpb MarHMTHOM MeLLanKu;
teHondTanemHa. 5 — MarHuTtHas Meluanka

5. MpunueaiiTte ¢ oamMHakosor ckopocTtbio 0,1 M pac-
TBOP XJIOPOBOAOPOJA B CTaKaH C PaCTBOPOM LLLESIOYM.

6. O6pamume BHumaHue, 4TO NPU NPUBINKEHUN TOUKMU HEMTpanusaumm (Korga byaet npu-
nuto npumepHo 9,5 Ma pacTeopa KUCIOTbl) pacTBOP KMC/IOTbl LOOaBAsAKTE MO KanismM.

7. B MOMeHT obecuBeumBaHUA OKpacKK heHondTanenHa [oCTUraeTcs TouKa HelTpanusa-
umun. pH pacTtBopa B 3TOM TOYKe paBeH 7.

8. lMpunevite elle HECKONBKO MUIUIUTPOB PACTBOPA KUC/IOTbI B CTaKaH.

Pesynbrarbl UsmepeHnuit /HabntogeHui

PactBop nocne
pob6aBneHus
M36bITKa KUCNOTbI

UcxopHbiit pacTBOp PacTeop B Touke
wenouun 3KBUBAJIEHTHOCTH

3HaueHune pH

LseTt heHondTanenHa

BobiBo0bi:
YKas3aTtb, Kak MOXXHO ONpefeNiTb TOUKY SKBUBANIEHTHOCTH (KOraa Lenoyb NOMHOCTbIO BCTY-
nuna B peaKkLMio C KUCIIOTOM).

KonmponeHeie Bonpocei:

1. O6bACcHWTE, KaK U NOYeMy M3MeHseTCs 3HavyeHne pH pacTBopa npu TMTPOBaHUM CUMbHO-
ro OCHOBaHUSA CUJIBHOW KUCIOTOM.

2. MoxkHO N1 Mcnonb3oBaTb BMecTo heHondTanenHa pacteop MeTunopaHxa?

3. lMepeuncnute Knacchbl BeLLECTB, C KOTOPbIMW pearnpyloT HEPAcTBOPUMbIE B BOAE OCHO-
BaHMA U wenouu. [pueegute npumepsbl. HazoBuTe NpU3HaKK peakuui.



LononHumenoHas uHpopmayus
Cycnennukoea B.M, Kuceneea E. K. PykoBoacTBO No npurotoBneHuio TUTPOBaHHbIX pac-
TBOpOB. — JI.: Xumusa, 1967. — 139 c.

HemoHcmpayuoHHell 3kcnepumeHm Ne 6.
«Temnepamypa nnaBnerus Bewecm8 c pazHeiMu munamu
KpuCmanau4yeckux peweémok»

TeopemuquKaﬂ 4yacme

BeluecTtBa ¢ pasHbIMKM TUMAMKU KPUCTANINIMYECKUX PELLETOK Pas/inyatoTcs No hrU3MYecKUM U
XMMUYEeCKUM cBoicTBaM. Ecin B y3nax BoobparkaeMomn peLléTku HaXOAATCA MOJEKY/bl, TaKas
peweéTka HasbiBaeTcss mosiekynapHol. CBA3W Mexay MonieKynamu cnabble, NO3TOMY MOJEKY-
NAPHblEe COeAUHEHUS NTIErKO NMNABATCA U KUMNAT, pacTBOPAIOTCA B pa3Hbix pactsoputensx. Npu-
Mepbl BELLLECTB C MONEKYNsApHOM pelwéTkon: Boaa H,0, nog l,, yrekucnoiit raz CO, u gp. Mox-
HO yTBEpAaTb, YTO €C/iM BELLEeCTBO NPU KOMHATHOW TemnepaTrype ras Wiu XUAKOCTb, TO B
TBEPAOM COCTOSAHUM OHO UMEET MONEKYJIAPHYIO KPUCTANITIMYECKYIO PELLETKY.

ATOMbI MOTYT COEAMHATLCA APYT C APYTOM KOBaNEHTHbIMM CBA3SIMU, HO NPU 3TOM He obpa-
30BbIBaTb OTAE/IbHbIX MOsiekyn. [1epBbii aTOM CBA3aH CO BTOPbIM, BTOPOW — C TPETbUM U T.A.
B pe3ynbrate Becb KpUCTan OKa3biBAETCA NOCTPOEHHBIM U3 aTOMOB, CBA3aHHbIX APYT C APYrom
MPOYHBIMU KOBANIEHTHLIMU CBA3AMU. Takas peluéTKa Ha3blBaeTCs aTOMHOW. TaKyto peluéTky 0b-
pa3syet anmas, rpacdwuT, okcup kpemuus (V) SiO, u ap. Temnepatypa nnaBneHus Takux BeLLECTB
BblcoKa. OHM OYeHb YCTOMYMBDLI, MPAKTUYECKU HU B YEM HE PACTBOPAIOTCA M C TPYAOM BCTynaroT
B XMMUYECKUE peaKLumu.

Ecnu BewecTBo oOpasyeT MOHHbIE CBA3M, TO B y3/1aX KPUCTA/IMHECKOMN PELLIETKU HAXO4ATCA
MOHbl. Mexxay HUMKM OENCTBYIOT 3N1eKTpOCTaTUYeCcKne (KyTOHOBCKME) CUAbl, T. €. OHWU NPUTATU-
BAOTCA APYr K APYrYy KaK 3apsyKeHHble YacTULbl. Takas KpUCTaNIMyecKas peLléTka HasbiBaeTcs
MOHHOM, e€é obpasytoT conu, Hanpumep: xnopug Hatpus NaCl, dropua kanus KF, wenouu, Ha-
npumep: ruppokeup Hatpusa NaOH, ruppokeuna kanus KOH v gp.

3apsKeHHble YacTULbl B BOOOParKaeMbIX y3/1ax MOHHOW KPUCTA/IMYECKOW PELLUETKU NpaK-
TUYECKU HenonBWXHbl. [1o3TOMy TBEpAble MOHHbIE KPUCTasN bl HE NPOBOAAT 3NEKTPUYECKUM
Tok. OgHako B pacnnase camMu MOHbI CTAHOBATCA MOABUXHBLIMU, U pacnnas npuobpeTtaeT anek-
TPONPOBOAHOCTb. BONBLWKMHCTBO MOHHbIX COEAMHEHUI pacTBOPMMO B BoAe. Temneparypbl
NNaBNEHUS U KUMNEHWUS BELLLECTB C MOHHOMN KPUCTANISIMYECKON PeLLeTKOM AOCTAaTOYHO BbICOKM.

B xope Hactosiwero onbita npegnonaraeTca UsMepeHue Temrnepartyp rnjiaBjeHUs MONEeKy-
napHoro coegnHeHna — eogbl (0 °C) u moHHoro — rugpokcuaa Hatpus (323 °C). 3Has ceoi-
CTBa BELLECTBa, MOXHO C OCTaTOMHOW TOYHOCTBIO NPEAMNONIOXKUTL HAIMYME TOW UK UHOM KpH-
CTa/I/IM4ECKOW PELLETKM.

[lpakmuyeckas 4acme

Lleno pabomer. cpaBHUTb TemnepaTtypbl MIABNEHWUSA BELLECTB C MOJIEKY/ISAPHOW M MOHHOM
KPUCTA/INIMYECKMMU PELUETKAMM.

lMepeyeHo damyukoB yugpoBol nabopamopuu: JATYMK TeMMepaTypbl MIATUHOBbIN; AATYMK
TemMneparypbl TePMONApPHbIN.

JononHumensHoe obopydoBaHue: CTakaH C BOAOW WM KyCOYKaMu baa; npobupka AeMOoH-
CTpauMOHHas; CNUPTOBKa.

Mamepuansi u peakmuBel: rMAPOKCUL HATPUA KPUCTANTUHECKUN.

TexHuka 6e3onacHocmu:

1. Cobniogaite npasuna pabotsl co wenodyamu. LLlenoys ana nnasnexHns gomkHa Obitb cy-
XOMW.



2. MNpv oemMoHCTpaumm HafeHbTe 3aLMUTHBIE OYKM.

3. BbicokoTeMnepaTtypHbIi JaTYMK MOC/E U3BIEYEHUS U3 pacriaB/eHHON LLEeoYM OnyCTu-
T€ Ha HEeCKOJIbKO MUHYT B BOZY M 3aTeM NpoMOWTe BOAOMN.

HUncmpykuyus k BeinonHeHuto:

1. B Bopy co nboM, HaxopslLyloCs B CTakaHe, MOMECTUTe HU3KOTEMMNepaTypHbIM AATUYMK.
OtmeTbTe, 4TO Temneparypa CMecH /ibaa U BOAbl CO BPeMeHeM OCTaéTcsi MOCTOAHHOW, XOTA
00bEM NbAa yMeHbLUAeTCA.

2. B npobupKy noMecTute KyCOUYKU MrMAPOKCUAA HATPUSA M OCTOPOXKHO HarpenTe B niaMeHu
cnupTtoBku. Korga HauyHETCS nnaeneHue LWenoyu, onyctTute B pacniaB BblCOKOTEMMEPATYPHbIN
parunk. OTMeTbTe 3HaYeHWe TeMMepaTypbl, NPY KOTOPOW HOMbLIAA YacTb LWEN0YM pacniaBuTCs.

Pesynbrarbl usmepeHnuit /HabnogeHui

omr | Mecrememos | ot | g | Tenene
1 Bopa

2 lmapokecug Hatpus

BoiBo0bi:

OTpasutb 3aBUCMMOCTb (hU3UYECKUX CBOMCTB BELLECTB OT TUNA KPUCTA/IMYECKUX PELLETOK.

KoumponsHeie Bonpocei:

1. Kak MOXXHO 0ObACHUTb, YTO BOAA U MMAPOKCHUA, HATPUA CYLLECTBEHHO Pa3T/MYaloOTCA No
TemMneparypam nnaBneHus?

2. Kakue yactuubl HaxogsaTcs B BoobparkaeMbiX y3fax KpPUCTa/IMYECKOW PELLETKU baa,
rmapokcuaa Hatpus?

JlabopamopHeili oneim Ne 11,
OnpedeneHue KuciomHocmu no48el

TeopemuquKaﬂ 4yacme

OnpepeneHne KUCIOTHOCTH NMOYB OTHOCMUTCS K YAC/TY Hanbonee pacnpoCTpaHEHHbIX aHau-
30B B pacteHueBoacTee. CylLiecTByeT MHOXKECTBO METOLOB aHasM3a KUC/OTHOCTU noye. Hawm-
6onee npocrtenwwnii metog — onpeaeneHne pH coneeoit BbiTAXKKM. B Kauectee coneson Bbi-
TAXKKM ucnonb3ytoT 1M pacTeop xnopuaa Kanus.

o cTeneHn KMCNOTHOCTU, ONpPenensieMoONn B CONIEBOM BbITAXKE, MOYBbI AENATCA HA pa3Hble
TUNbI.

Tun nouebl 3HaueHusa pH
OueHb cHnbHO KUCTbIE MeHee 4
CunbHO Kucsble 4,1—45
CpepgHe kncnble 4,6—5,0
Cnabo kucnble 5,1—5,5
bnuskue K HelTpanbHbIM 5,6—6,0
HevitpanbHble Bonee 6

PacteHuna nposiBNAOT pasfiMyHyio YyBCTBUTENBHOCTb K KUC/IOM M LenoYHor cpepe. enpec-
CUs POCTOBbIX Npoueccos Habogaetcsa npu pH Huxe 5 1 Bbiwe 8. OnTuManbHoe 3HaveHne pH



ANS BblpalMBaHUA PXXU, JIIONKHA, KapTodens, rpeunxy — 5,5, a onsa ropoxa, KyKypy3bl, niie-
Huubl — 6,0 —7,0.

MNoBblilWEHHAA KUCAOTHOCTb MW LLENOYHOCTb MOYBbI HapyLllaeT (pU3MONOrMYecKoe paBHO-
BECHEe B NMOYBEHHOM pacTBOpe, yXyAllaeT nuTaHue pacTeHui. oBbileHrne KOHLEHTpaUun 1o-
HOB BOAOPOAA CHWXXAET MNOCTYMN/IeHWe B pacTeHUS Kanus, KanbUus, Marius, occopa.

[lpakmuyeckas 4acme

Llenos pabomer: nameHeHve pH nousbl.

lMepeyeHb dam4ukoB uugpoBol nabopamopuu: natumnk pH.

JononHumensHoe 060pydoBaHue: mepHas konba — 250 mn; umnuuap mepHbii — 100 mn.

Mamepuansi u peakmuBei: pacteop xnopuga kanma — 1M.

TexHuka 6e3onacHocmu: cobntogatb npaeunna paboTbl C 371eKTPUYECKUMU Nprbopamu.

UHcmpykuus Kk BbinosHeHUO:

O6pasel, No4Bbl B BO34YLIHO-CYXOM COCTOSHUM M3MEsbYatoT (Mpu HeoHXOAMMOCTH npoceu-
BaloT Yepes cuTo). Basewwneatot npoby nousbl Maccor 30 r U NOMELLAIOT B KOHUYECKYIO KONbY.
C nomouwbio MepHOro uunrMHapa otMepsatoT 75 mn 1M pacteopa xnopuaa Kanus v npunveatoT B
konby. Mousy c pactBopom nepemelunBatoT B TedeHre 1 MUHYTb. B nonydeHHylo cycneHsuio
onyckaioT gatuuk pH 1 yepes MUHYTY 3anucbiBaloT 3Ha4eHWe pH.

Mony4yeHHble fgaHHble 3aHOCAT B TabnuLy U ONpeaenstoT TUM MoYBbI.

Pesynbrarbl usmepeHnuit /HabnogeHui

Mpo6a nouebl 3HaueHue pH Tun nouBsbl

Mpoba Ne1
Mpoba Ne ...

BobiBo0bi:

YKazatb TUM No4Bbl, B3ATOW A1 aHaun3a.

KoumponsHeie Bonpocei:

1. Kakue Bewiectsa MOXKHO UCNOJb30BaTh, YTOObI CHU3UTb KUCIOTHOCTb MOYBbI?

2. Kakwue Belyectea Heo6XOAMMO BHECTU B MOYBY, YTOObI MOBLICUTb €€ KUCIOTHOCTb?

JHononHumenesHas uHgopmayus

MpakTnkym no arpoxumuu: yueb. nocobue.- 2-e usa. nepepab. u gon. /MNoa pen. akapemu-
ka PACXH B. . MuneeBa. — M.: U3g-so MI'Y, 2001. — 689 c.

9 knacc

HAemoncmpayuoHHell 3kcnepumeHm Ne 1.
«TennoBol 3¢p¢pekm pacmBoperHus BewyecmB 8 Booe»

TeopemuquKaﬂ 4yacme

PacTtBopeHue BelecTs npeacraBnsieT cobon CNoKHoe (U3NKO-XMMUYECKOE ABNIEHUE, 3a-
BUCALLLEE OT NPMPOAbl PACTBOPEHHOIO BELLECTBA U PACTBOPUTENSA, OT TEMNEPATypbl U KOHLEH-
Tpauuu obpasyloLLerocs pacteopa.

MNpu pacTBOPEHMU KPUCTANSIMYECKUX BELLECTB B BOAE NPOUCXOAAT TPU OCHOBHBIX MpoLiecca.

1. PaspylwieHve KpucTaniMyeckon peLlETKU pacTBOPSEMOro BeLiecTBa — 3HAOTepMUye-
CKWUM npouecc.

2. Tuppartaums, T.e. B3aMMOAeNCTBUE YacTuL, (MOHOB UKW MOJEKY) PacTBOPSIEMOrO Belle-
CTBa C MOJIEKY/ITAMW BOLbl — 3K30TEPMUYECKUI NpoLiecc.

3. lNepeHoc rMapatMpoBaHHbIX YaCTUL, OT rPaHULbl KPUCTail—pacTBop B OOLWMIA 0ObEM
pacTBopa, 3TOT NPOLLECC He COMPOBOXAAETCA HU BblAENIEHUEM, HU MOT/IOLLLEHUEM TENOTbI.



B 3aBucumocTu ot Toro, TennoeBor 3ddeKT Kakoro M3 AByx NpoLeccoB (paspyLUeHue Kpu-
cTanna uau rugparaums 4acTtuu) npeobnagaet, obwmi Tennosoi 3pheKT pacTBOPEHUS MOXKET
ObITb BE/IMYMHOMN MONIOXKMUTENBHON MM OTPULATENIbHOM.

[lpakmuyeckas yacme

Llens pabomer: onpenenutb Tensoeon 3pdeKT pacTBOPEHUSA CEPHON KUCNOTbI, rTMAPOKCHMAA
HaTpPUsA U HUTPaTa aMMOHMS.

MepeyeHs damyukoB yugpoBol nabopamopuu: fATYMK TeMnepaTypbl MAATUHOBbIN.

JononHumensHoe o6opydoBaHue: ctakaH Ha 150 mn — 3 WT.; cTeknaHHAA Nanoyka; npo-
MbIBaNKa; MepHas nNpobupka; wnarenb — 2 Wr.

Mamepuansl u peakmuBel: cepHaa Kucnota (KOHL,.); rMAPOKCUA, HAaTPUA KPUCTANSTUYECKUN;
HUTPAT aMMOHMS.

TexHuka 6e3onacHocmu:

1. CepHaﬂ KHNCNoTa U TMAPOKCHUA HaTPpHUA ABNAKOTCA arpeCCMBHbIMU BELLECTBAMM. Heobxo-
OUMO OoCTeperarbCa UX nonagaHMA Ha KOXY U oaexnay.

2. bepeyb rnazal
3. HeobxoaMMO NOMHUTL NPABUJIO Pa3BEAEHNUs KUCOT.

4. Ha pabouem mecTe 0O/mKHbI ObITb HelTpanusytowme cpeactsa: 2%-Hble pacTBoOpbI rm-
ApoKapboHara HaTpus M YKCYCHOW KUC/IOTbI.

UHcmpykuus K BeinosHeHuro:

1. B nepsbivi ctakaH Haneute 50 mn Boapl.

2. C nomolublo aaTynka onpenenvte eé temrneparypy.

3. Otmepbte 10 MA KOHLEHTPUPOBAHHOM CEPHOW KUCNOTbI U MEAJIEHHO, MPU NepeMeLLmBa-
HWUKU PacTBOpa CTEKISAHHOMW NaNoYKoM BIMBanTe cepHyto kucnoty. Obpamume BHumaHue Ha no-
PAOOK CMeLIMBaHUA BoAbl M cepHoM kucnoTbl! Cnegute 3a M3MeHeHWeM TeMnepartypbl Npu pac-

TBOpeHUW Kncnotbl. Hanbonee Bbicokoe nokasaHue TemMneparypbl 3aHecuTe B Tabnumuy. Jartumk
TLLATENbHO NPOMOMTE BOAOM.

4. Bo BTOpOM CTaKkaH NOMecTUTe OKOMO 8 I TBEPAOro NopoLLKa rMapoKCHaa HAaTpUsA U BNew-
Te 50 mn Bogpl. OnycTuTe fnatumk Temneparypbl U nepemeluante pactesop. OTmeTsTe camoe BbI-
COKO€e 3HayeHue Temnepatypbl. TwarenbHO NPOMONTE AATYUK BOAOM.

5. B Tpetui ctakaH Hacbinbte 15 r MENKOKPUCTANIMYECKOro HUTpaTa aMMOHUSA U NpuienTe
50 mn Boapl. OnycTuTe parymk Temnepatypbl U GbICTPO NepemeluanTe pactsop. Hanbonee Hus-
KOe 3HayeHWe TemnepaTypbl 3aHecuTe B Tabnuuy.

Pesynbrarbl UsmepeHnuit /HabnogeHui

Uccnepyemas Auctunnupo-

cncTema BaHHas BoAa Bopa + H,SO, Bopa + NaOH Bopa + NH4NO;

Temnepartypa, °C

BoiBo0bi:

OtpasuTtb, Kakow Tennoeown 3pdeKT npeobnagaet npu pacTBOPEHMU B BO4E CEPHOM KUCNIO-
Tbl, HATPATa aMMOHMWA, TMAPOKCHAA HATPUA.

KoumponsHeie Bonpocei:

1. O6bAcHWTe, NoYyeMy NpU PacTBOPEHUW OOHMX BELLECTB B BOAE BblAesseTcs Tensaora,
APYrMx — norioLaercs.

2. lMpepnonoxwute TennoBor 3¢hdeKT NnpoLecca pacTBOPEHUA B BOAE M'MAPOKCUMAA Kaus.



Mpakmuyeckas paboma Ne 1.
Anekmposiumel U He31IeKMpPoJuUMbl

Teopemuyeckas 4acme

MNpu pacTBOopeHUn B BOAE MOHHBIX COEAMHEHWI MONSIPHbIE MOJSIEKY/bl BOAbl OKpYXatoT
(conbBaTUpYlOT) 3apsiKeHHble MOHbI, nepeBoaA UX B pactBop. MonekynsipHble coefuHeHusA
CONbBATUPYIOTCSA, HO He pacnafaloTcs Ha MoHbl. B nepBom cnyyae pacTBop NpoBOAMT 3N1EKTPU-
YeCKWM TOK, BO BTOPOM HET.

Onpepenutb NpUHaANEXKHOCTb BELLECTBA MM PacTBOpPa BELLECTBA K 3/IEKTPOSIUTAM MOXKHO
Npv NOMOLLM U3MepPeHUA 3NeKTponpoBoaHOCTU. Ecnu anekTponpoBoaHOCTbL BeNMKa, To Uccne-
AyeMblii 06beKT — anekTponut. Ecnm 3HadveHue anektponposogHocTu MeHble 20 MKCM /cm,
TO 3TO HE3NEKTPOJIUT.

[lpakmuyeckas yacme

Llens pabomer: onpenenntb NPUHAANEKHOCTb BELLECTB, CMECEN BELLECTB M PACTBOPOB Be-
LLLEeCTB K 3/IEKTPOJIUTaM U HEDNIEKTPOSIUTAM.

lMepeyeHb damyukoB uugppoBol 1abopamopuu: AATYMK 3NEKTPONPOBOJHOCTH.

HononHumensHoe 06opydoBaHue: ctakaHbl Ha 50 MAI; WITATUB C 3a’KUMOM; MPOMbIBasIKa.

Mamepuansi u peakmuBel: puctunnuposaHHas soaa; no 20 ma atunosoro cnupra, 6eH3un-
Ha, KepocuHa; 5%-Horo pacteopa caxapo3bl, pacteopa cnuprta (1:1), 5%-Horo pacteopa xno-
puaa Hatpusa; 5%-Horo pacteopa xnoposogopoaa; 5%-Horo pacteopa ruapoKcuaa Hatpus,
noBapeHHas conb (TBEépaasn), caxap (TBEpabin).

TexHuka 6e3onacHocmu:

Mpu pabote C roproUnMm XKUAKOCTAMU (CMPT, BEH3UH, KEPOCUH) BOIN3M HE JO/MKHO ObiTb
OTKPbITOrO OrHA.

Uncmpykuus k BeinosHeHuto:

1. B cTtakaH nomecTuTe NOBapeHHyo COMb U OMYCTUTE B CTAKaH AATYMK 3/1eKTPONPOBOAHO-
ctu. MpoBoauT K conb 3NEKTPUYECKUIN TOK?

2. AHanoruyHble JeNCTBUA NPOBEAUTE C Caxapo3oM.

3. B crakaH Hanente 20 Mmn uccnepyemoro pacteopa.

4. Onyctute B HEro JaTyuK 3/1IEKTPONPOBOAHOCTM, 3aKPENIEHHbIM B flanke wrtatvea. Ha-
6noaanTe 3a U3MEHEHUEM 3HaYeHUsa 3eKTponposoaHocTh. Korga nokasaHus garumka nepe-
CTaHYT U3MEHATLCSA, 3aNuLINTE ero 3HadeHue B Tabnuuy.

5. Obpamume 8HumaHue! [latunk nocne Ka)Xaoro onbiTa TLWATeNbHO NPOMbIBAETCA BOAOM.

6. 3arem patunk onycTuTe B Criefytowmin pacTeop. AHanorvyHble AeMcTBUs npogenamnte co
BCEMMW pacTBOpPaMM.

PesynbTatbl uamepeHuit

Ne HasBaHue BewecTtBa, 3HauyeHue 3N1eKTPONpPOBOAHOCTH, AnekTponur
onbiTa pacTeopa mkCmMm/cm WJIU HE3NEKTPOJIUT

1

2

KonmponeHsie Bonpocei:

1. O6pawaoT BHUMaHWe, YTO HU AMCTUINIMPOBaHHAasA BOAa, HX TBEPAAA COJib HE MPOBOAAT
3NEKTPUYECKOro TOKa. TeM He MeHee pacTBOpP COJU B BOAE NPOBOAUT 3NEKTPUYECKUIA TOK. ITO
3HAYMT, YTO B PACTBOpE OTKYZAA-TO MOSABNSAIOTCA NOABWXKHblE 3apagbl. [log 310 HabnopeHve
BBOAAT ONnpefAeneHne 3/1IeKTPOINTa U MEXAHW3M 3N1EKTPOSIUTUYECKON JUCCOLMALUM.



2. Bcerpa nu BogHble pacTBOpbI BELLECTB NPOBOAAT 3/1eKTpuyeckui Tok? He Bcerpa, T. e.
HEeKOTOpble BELLEeCTBa He AaloT MOHOB MNPW PAaCTBOPEHWU. ITO — BELLECTBA C MOJIEKYIAPHOM
KPUCTaNIM4ECKOMN PELLETKOM.

3. 3adaHus ona nodzomoBku k TMA, BITP

A) K xopoLio pacTBOpUMbIM 3/1€KTPOUTAM OTHOCSTCS:

1) rugpokemna 6apus;

2) bocdar marHus;

3) cynbbmg megu(ll);

4) kapboHaT Kanbums.

B) dnekTpryeckuit TOk NPOBOAMT:

1) pacTBOp 3TUNIOBOrO CNMPTa;

2) pacTBOp MMULEPUHa;

3) pacTBop MOKO3bI;

4) pacTBOp rMApPOKCHMAA KasbLuA.

LononHumensHas uHgopmayus

HeopraHuueckas xumus: B 3 1./ lNog pea. 0. [I. Tpetbsakoea. T. 1: ®usnko-xnumMmyeckme
OCHOBbI HEOpPraHWYecKon XuMuu: YueOHWK Ans cTyd. Bbicw. yy4eb. 3aeBepeHuin /M. E. Tamm,
0. . TpeTbakos. — M.: Uspatenbckuit ueHTp «Akagemusa», 2004, — 240 c.

JlabopamopHeii oneim Ne 1.
«BnusHue pacmBopumens Ha duccoyuayuro»

Teopemuyeckas 4acme

Bo MHoOrmx xnopupax nepexogHbiX MeTas/ioB CBA3M MMEIOT B 3HAYWUTE/IbHOW Mepe KoBa-
NEeHTHbIM xapaktep. ManononsapHbie pactBoputenu (CNMPT WK aLETOH) CONbBaTUPYIOT Mose-
Kynbl uenvkoMm. Mpu nobaeneHun Bombl OHa COJSIbBATUPYET WMOHbI, Bbi3blBas 3/1EKTPONUTUYE-
CKylo guccoumaumio. LiBeT pactBopa nmpu 3TOM M3MeHseTcs, a 3eKTPONpPOBOAHOCTb PE3KO
BO3pacTaer.

[lpakmuyeckas 4acme

Llens pabomer: cchopMupoBaTb NpeAcTaBlieHUe O PONU PacTBOPUTENA B 3NIEKTPOUTUYE-
CKOM auccoumauuu.

MepeueHs damyukoB yugpoBol nabopamopuu: AATYUK 3NEKTPONPOBOLHOCTH.

HononHumensHoe 06opydoBaHue: ABa BbICOKMX XMUMUUYECKUX cTaKaHa (50 mn); cteknsHHasn
nasioyka.

Mamepuansi u peakmuBei: CuCl, 6e3soaHbli (MMeeT KopuyHeBbIM LBeT. [onyyatot, Harpe-
Bas KpUCTa/IOrMapar B Yallke A/s BbiNapuBaHUA. XpaHAT B MIIOTHO 3aKPbITOM cocyne); aue-
TOH WK CMMPT.

TexHuka 6e3onacHocmu:

1. CnupT v aueToH — roptouyure Bewectea. He ucnonbsosatb otkpbiToe nnams. Cneunans-
Hble Mepbl 6e30MacHOCTM Npu paboTe C roprounMu xuagkoctTamu. Nsberatb nonagaHus conew
MeaM Ha KOXY U OAEXAY, TaK KaK OHU SL0BUTbI.

2. Mpu nonagaH1u CMbITb XONIOAHOW BOAOW 6e3 Mbina.

HHcmpykuus k BeinosHeHuro:

1. B xumunueckui ctakaH Hacbinbte ~ 0,5 r 6e3sogHoro xnopuaa meam (ll) CuCl, u Hanemte
~25 Mn cnupTa UM aueToHa.

2. PacteBopuTe BelecTBo, NepeMeLLMBan COAEPKUMOe CTakaHa CTeK/IAHHOM nano4dkon. Ec-
JIM PacTBOPUTL COJIb NOSIHOCTBIO He YAAETCS, aKKypaTHO ClenTe Nosy4yeHHbI pacTBOp B APYroM
CTakaH.



3. lMorpy3ute B pacTBOp Lyn AaTyMKa 3/71eKTPONPOBOLHOCTU U U3MEpPLTE 3/IEKTPONPOBOA-
HOCTb.

4. Obpamume BHumaHue Ha useT pacTteopa. Npunente k pactesopy 25 mn Boabl. MNepeme-
lanTe, obparmMTe BHUMaHUE Ha U3MEHEHME OKPACKH.

5. U3mepbTe 31eKTpONpoOBOAHOCTb NOJTly4EHHOrO pacTBopa.

Pesynbratbl usmepeHui /HabnogeHui

3HEKTPOI1POBOAHOCTI: B cnupTte 311&KTPOI'IpOBOAHOCTb nocne

BewectBoO
u.|. (aueToHe) nobaeneHus sBoabl

Xnopvg meam (Il)

BobiBo0bi:

OTpasuTtb BAMSHWE PACTBOPUTENS HA 3NEKTPONPOBOAHOCTL COMM.

KoumponsHeie Bonpocei:

1. O uém cBuaEeTEeNLCTBYET POCT 3/IEKTPONPOBOAHOCTH CONU Npu gobaeneHnu soabl?
2. [MoyeMy nsmeHseTca uBeT pacteopa?

3. Kak BausieT npupoaa pactBopuUTeNs Ha 3NeKTPONUTUYECKYIO Auccoumaumto?

JlabopamopHebiii oneim Ne 2,
«CuneHole u cnaboie anekmponumel»

Teopemuyeckas 4acme

3ﬂeKTp0ﬂVITaMVI Ha3blBAOTCA BeLleCTBa, pacnagaoumeca Ha MOHbl BCnenCcTBUeE INEKTPO-
JINTUYECKOM aunccouuauunun. PaCTBOpr I/1EKTPOJSIUTOB ABNAIOTCA NPOBOAHUKaMKU BTOPOro popga,
TaK KaK npoBogAT 3HEKTqueCKMD’I TOK 3a CYET MOHOB. [To cnocobHOCTH K 3ﬂeKTp0)'II/ITW-IECKOl\;1
onccounaumm SNeKTpoOsInMTbl YCIOBHO pPa3nenAaoT Ha CUJibHbIe U cnabble. CunbHble IN1EeKTPOIN-
Tbl NPaKTU4e€CKMU NOJIHOCTbIO OAUCCOLUMNUPOBaHbl HA UOHbI B pa36aBﬂeHHbIX pacTeopax. K Hum
OTHOCATCA MHOIrme HeopraHn4yeckune cosmn, HEKOToOpblie KUC/OTbl U LLLEJTOYN. Cnabsble ANEKTPO-
nTbl Wb YaCTUHHO OUCCOUUNMPOBAHbI HA MOHbI, KOTOpPbIE€ HaxXo[ATCA B AUHAMUYECKOM paB-
HOBE€CUK C HeaUCCOUMNUPOBAHHBIMU MONEKYTaMHU. K cnabbim ANEeKTPO/IUTaM OTHOCATCA MHOrune
opraHn4yeckune KnMcnoTbl U OCHOBaHUA.

[lpakmuyeckas yacme

Llens pabomer: onpenenvTb, ABNAIOTCA W BblAAHHbIE BELLECTBA CUJIbHBIMU WK CNabbiMK
3NEeKTPOIUTaMMU Ha OCHOBAHUU U3MEPEHUS NEKTPONPOBOAHOCTA UX PACTBOPOB.

MepeyeHs damyukoB yugpoBol nabopamopuu: AATYUK SNEKTPONPOBOLHOCTH.

JononHumensHoe obopydoBaHue: TpU xMMUYecKux ctakaHa (25—50 mn), npombianka
C AUCTUNNIMPOBAHHOW BOOOM.

Mamepuaner u peakmuBsi: 10 Y%-Hble pacTBOpbI CONAHOM, a30THOM U YKCYCHOM KUCIOT (Ke-
navesbHO B KanenbHuuax); punstposanbHas bymara.

TexHuka 6e3onacHocmu:

Cobniopante mepbl 6e3onacHOCTH Npu paboTe C KUCIOTaMK U LLeSIoHaMu.,

Uncmpykuus Kk BeinonHeHuto:

1. B Tpu cTtakaHa Hanewnte no 25—50 mn guctunnnpoBaHHOM BOAbI.

2. B nepsbiit cTakaH fgobasbte 1 Kanso YKCyCHOW KMCNOTbI, BO BTOPOW — COJISIHOM, B Tpe-
TMMW — a30THOM.

3. N3mepbTe 3neKTponpoBOAHOCTb KaXKAoro pacTsopa, BbiTUpas wyn huibTposasbHoW By-
Marom nocsie Kaxkgoro usmMepeHus.



Pesynbtatbl uamepeHui

Ne
npo6bi

1
2
3

3HaueHue ANIEKTPONPOBOAHOCTMH, MKCM/CM HaszeaHue BbiAAHHOIO BelecTBa

BoeiBo0bi:

OtpasuTe NpUHAAIEKHOCTb BELLECTB K CUIbHLIM U C1abbiM 3/71eKTPONUTaM.

KoumponsHeie Bonpocei:

1. MNoyeMy pacTBOp CONSAHOM KUCNIOTbI Ny4Lle NPOBOAUT 3/IEKTPUYECKUI TOK MO CPABHEHUIO
C PacTBOPOM YKCYCHOM KMCNOTbI?

2. K KakvM aneKkTponntaM OTHOCUTCA PacTBOP a30THOM KUCIOTbI?

3. 3adaHue 013 nod2omoBku k MMA, BI1P

MDopMyibl TONLKO CNabbix 3/1EeKTPOSIMTOB NPeACTaB/ieHbl B pALY:

1) Ca(OH),, H,S, H,SO,

2) H,CO;3;, NH;-H,0, H,S

3) KOH, KNO3, HCI

4) ZnSO,, MgCl,, HBr

LlononHumenesHas uHgopmayus

HeopraHuueckas xumua: B 3 1./MNop pea. 0. . Tpetbsikoea. T. 1: @uUsnko-xnuMmyeckme
OCHOBbl HEOPraHU4YecKoW XUMuM: YuebHWK Ans CTyd. Bbicl. yyeb. 3aBepeHui /M. E. Tamm,
0. [. Tpetbakos. — M.: Uspartenbckuit ueHTp «Akagemuss, 2004. — 240 c.

JlabopamopHobiii oneim Ne 3.
«3aBucumocme 3n1ekmponpoBooHocmu pacmBopoB
CU/IbHbIX 3/71IeKMpPosIUMo8 om KoHYUeHmpayuu uoHoB8»

TeopemuquKaﬂ 4yacme

DNeKTp1YECKON NPOBOAMMOCTbIO (3/71eKTPONPOBOAHOCTBIO) HA3blBAKOT CMOCOBHOCTL BeLle-
CTBa NPOBOAMTbL 3NIEKTPUYECKUIA TOK. B KauecTBe KonnyecTseHHOM Mepbl CNOCOBHOCTH pacTBO-
pa 3/1eKTPOSiMTa MPOBOAUTL INEKTPUHECKUIM TOK UCMOMb3YIOT OObIYHO YAENbHYIO 3M1eKTPONpPO-
BOAHOCTb K (Kanna): |

=E’

roe R — anektpuyeckoe conpoTueneHue nposogHuka (Om), anvHa kotoporo / (M) 1 naowanb
nonepeyHoro ceyenus S (M’). Takum 06pa3oM, eaMHNULA U3MEPEHUA YAeNbHOW 3MEKTPONnpo-

1 Cwm
BOOHOCTU — O— OfHaKO, B XMMWUW UCNOJb3YIOT BEIMYMHY — (CMMEHC Ha CaHTUMeETp).
M*M cM

k

Mpu auccoumaummn 3nekTposvTa NPOUCXOAWUT YBENMYEHME YMCNA 3aPSKEHHbIX YacTul, B
pacTBope, YTO NMPUBOAMUT K BO3PACTAHUIO 3/IEKTPONPOBOAHOCTU. [pryém uem Gosblue KOHLEH-
Tpauusa MOHOB, TEM BbiLLE 3/IEKTPOMPOBOAHOCTb. YUUTbIBAS AUCCOLMALMIO COEN:

MeCl — Me" +CI” o6pasytotcs age yacTuLpl;
MeCl, — Me*" + 2CI” 06pasyloTcs Tp1 YacTULLbI;

MeCl; — Me®™ + 3CI” o6pa3ytoTca yeThipe HacTuLbl;




MOYXHO OXXMAATb, YTO YBeNIMYeHUe KOHLUeHTpauuu noHoB B 1M pacTtBopax npuBeneT K ysenuue-
HUIO 3N1EKTPONPOBOAHOCTH.

BmecTte c TeM cnenyet 3aMeTUTb, YTO 3NEKTPOMNPOBOAHOCTb 3/IEKTPONIUTA 3aBUCUT HE TOJb-
KO OT KOHLIeHTpaLuMM MOHOB B HEM, HO U OT MX Npupoabl (NOABUXKHOCTH). PacTBOpbl AOMKHbI
ObITb CUNbHO pa3baBieHHbIMU, YTOObI UCKIIOUYNUTDL BIMSIHWE PA3/IMYHBIX CU MEXXMOHHOIO B3au-
mogencTeus. CBoMCTBa CUIbHO pa3baBneHHOro pacTeopa ONpeaensaioTCa KOHLEeHTpauuen pac-
TBOPEHHOIO BeLLecTBa.

anKm u4ecKasa 4acme

Llens pabomer. cdopMrpoBath nNpeacTaBieHWe O 3aBUCMMOCTU 3/IEKTPONPOBOAHOCTH pac-
TBOpPa OT KOHLEHTPaLM1 MOHOB.

lMepeyeHb damyukoB uugpoBol nabopamopuu: AATYMK 3MEKTPONPOBOAHOCTH.

JononHumensHoe obopydoBaHue: BropeTka unu gosarop, MepHbi umnuHap (100 mn),
MarHMTHasi Mellasika, NpoMbiBasiKa C AUCTUNNIMPOBAHHOM BOAOW; TPU XMMMUYECKUX CTakaHa
(100 mn), WTaTMB XMMUYECKUI C NlanKoKn 1 ABYMs MydTaMu, punbTpoBanbHas bymara.

Mamepuanei u peakmuBei: 1M pacTtBopa xnopuaa Hatpusa; 1M pacteopa xsopuaa Kanbuus;
1M pacTtBopa xnopuaa antoMUHUS.

TexHuka 6e3onacHocmu:

Cobniopatb 0buime npasuna paboTbl C 31eKTpUHEcKUMU npubopamu.

UHcmpykuus K BeinosHeHuo:

1. B xMMuueckuit ctakaH mepHbIM uunuHgpom otmepbte 100 Mn gucTunnMpoBaHHOM BOAbI,
NoCTaBbTe€ HA MAarHUTHYIO MeLlasniKy, NorpysuTe B Boay AaTyvK. M3amepbTe 3Ha4YeHWe 31eKTpo-
NPOBOAHOCTU AUCTUNNIMPOBAHHOMW BOABI.

2. OctopoxkHo gobasbte 1 Kanno pacTBopa X10pyAa HaTPUs, KOHLEHTPaLMs KOTOPOro
1 monb/n (1M). Korga nokasaHus npubopa ctabunmsupytotcs, 3anumte ux B tabnuue.

3. Mpopomnkaiite LOBGABAATb INEKTPOSIUT MO KanasaM, MKCUPYS 3HAYEHUS 3/1EKTPONPOBOA-
HOCTM nocsie Kaxkaoro aobaeneHus.

4. Vi3BneknTe 3neKTpoj U3 pacTeopa, MPOMOWTe AMCTWUNIMPOBAHHOW BOAOW, oboTpuTe
hunbTpoBanbHoM Gymarom.

5. lMoBTOpUTE aHaNoOrM4yHble UCCNefOBaHUS CO BTOPbIM U TPETbMM BblAaHHbIM PacTBOPOM
3NeKTponuTa.

Pesynbtatbl uamepeHui

AnekTponur Yucno kanenb 1 M pacteopa

1 2 3 4 5 6

JneKTponpoBogHOCTbL pacTeBopa, MKCM /cM

NaCl
CaCl,
AICI5

BbiB00bi:

OTpasuTb 3aBUCMMOCTb 31EKTPONPOBOLHOCTU PacTBOpa OT KOHLEHTPALMKU pacTBOpa.

KoumponsHeie Bonpocsi:

1. OT Yero 3aBMCUT 3NEKTPONPOBOAHOCTb PAaCTBOPa 3N1eKTponmTa?

2. MNocTpoiuTe rpacdmk1 3aBUCMMOCTH 3HAYEHUIM SNEKTPONPOBOAHOCTU PACTBOPOB OT YMcCNa
Kanenb UCCNenyeMblX dNEKTPOIUTOB.

3. HanuwwuTe ypaBHeHUs auccoumaunn uccnepyembix anektponutos. Onpepenvte, Kakoe
KOJIMYeCTBO MOHOB obpasyercs npu auccoumaumm 1 MOsib KaXKLOro 3/1eKTposmnTa.



4. KakoBo obLiee 41C/I0 MOJb MOHOB, 06pasyloWMUXCA NpY MOMAHOW aAvccoumaummn 1 Monb
HUTpaTa UuHKa?

5. 3adaHue 0na nodzomoBku k MMA, Bl1P

B BoaHOoM pactBope Hauborsbluee 4ncnio cynbdar-uoHOB obpasytoTcs npu auccouunauum
1 Monb

1) K,S

2) CuSO,

3) Cry(S0y);

4) Na2503

O6cyxdeHue pesynbsmamoB

1. O6cyskpatoT, noYeMy npu OAHOM M TOM XKe KOHLEHTPALMK 3NEKTPOSUTA 3/1EKTPOMNPOBOA -
HOCTb BbilLe, MPUYEM MOYTU B Lesioe Yucio pas. [IpMBOAAT ypaBHEHMSA 3MEKTPONUTUYECKOM
AMCCOLMALMUN PeareHToB.

2. MoXXHO N1 onpefennTb KOHLEHTPALMIO 3/IEKTPO/IUTA NO €ro 3/1EKTPONPOBOAHOCTH?

3. MNoueMy rpadmku MMeIoT pasHble Yrbl HakNoHa? Yem 310 MOXXHO 06bACHUTL?

4. Tpennonoxwre, Kakum byaet HaknoH rpaduka ans 1M pacteopa cynbdara anoMUHKS.

5. Kakoe 3HaueHMe 31eKTponpoBOAHOCTM MOXKHO oxuaatb npu gobasneHun 10 kanens 1M
pacTteopa xnopuga Hatpus k 100 mn gucTMnnMpoBaHHOM BOAbI.

6. Hanbonbluee 3HayeHMe 3M1EKTPOMNPOBOAHOCTM MOXKHO OXWAaTb, eciM fobaeuTb 7 Ka-
nenb 1M pacteopa: a) xnopuaa Kanus; 6) xnopvaa aMMoOHUA; B) xaopuaa marHus; r) docdara
HaTpus.

Mpakmuyeckas paboma Ne 2.
«OnpedeneHue KOHUeHmMpayuu coau no 3s1ekmponpoBooHocmu pacmBopa»

Teopemuyeckas 4acme

MeTopabl onpepeneHns KOHUEHTPaLUK 3N1EKTPOSIMTOB B PACTBOPE, OCHOBAHHbIE HA U3Mepe-
HWM 3M1EKTPONPOBOAHOCTH, Ha3blBalOT KOHOYykmomempuel (oT aHrn, conductivity — 3nekTpo-
NPOBOAHOCTb M rped. metreo — u3amMepsio). [lna aHanmsa obblYHO CTPOAT KaNIMOBPOBOYHbIN rpa-
(UK 3aBUCHMOCTHM 3M1eKTPONPOBOAHOCTU PACcTBOPA OT KOHLEHTPALMU INIEKTPOSIUTA.

anKmULIeCKGH 4acmeo

Llens pabomer: a) nocTpouTb rpacmK 3aBUCMMOCTH 3/1EKTPONPOBOAHOCTH PacTBOPa X/10pU-
LA HaTpUs OT ero MacCcoBOW A0NM B pacTeope; 6) Mo 3HAYEHUIO 31EKTPONPOBOAHOCTH onpeae-
JIUTb MAcCOBYIO AOJIO XJIopUaa Hatpus B npobe pacteopa.

lMepeyeHo damyuko8 yugpoBol nabopamopuu: [ATYUK NEKTPONPOBOSHOCTH.

JononHumensHoe ob6opydoBaHue: T UYMUCTbIX U CyXUX MPOBUPOK; MEPHbIM LMIMHAP Ha
50 mn; cTeknsHHaa nanouyka; npombiBaska; ctakaH Ha 400 mn (ana cnvea); dunbTpoBanbHas
bymara.

Mamepuansl u peakmuBel: puctunnMpoBaHHas Boga; 250 Mn pacteopa xjopvaa Hatpus ¢
MacCcoBOM KOHUeHTpauuen 1r/n.

TexHuka 6e3onacHocmu:

Cobniogante Mepbl 6e30MacHOCTH Npu paboTe C 31EKTPUYECKUMU Npubopamu.

HHcmpykuus k BeinosHeHuro:

1. B wraruee paccrtasbte ceMb NpobupoK. B HUX cnegyeT HafMTb pacTBOpbI C Pa3HOM KOH-
LeHTpauuen xnopuaa Hatpus (cMm. Tabnuuy HUXe). B nepeyto npobupKy HaneiTte AMCTUAAUPO-
BaHHYIO BOJY, B LUECTYI0O — BblAaHHbIA PACTBOP XJIopuUaa HaTpus C KoHueHTpauun 1r/n.

2. B mepHbint umnunap Hanewnte 10 mn pacteopa xnopuga Hatpus 1 /n v gonenTe auctun-
nupoBaHHou Bogapl Ao 50 mn. Mepemelaite copep>xumoe UUAMHAPA CTEKNSHHOW NasoyvKoM.



Monyunncsa pacteop c koHueHTpaumen NaCl 0,2 r/n. MNepeneite HebonbLuoK 06bEM NoNyYeH-
HOro pacTeopa BO BTOPYIO MPOBMPKY, OCTaBLUYIOCS YaCTb BbljielTe B CTakaH ansa cnuvea. Liu-
NVMHAP OMONOCHWUTE AUCTUANIMPOBAHHOW BOAOW.

3. AnanorunyHo npwurotoesTe pacTteopsl 0,4, 0,6 n 0,8 r/n u pasnenTte x No COOTBETCTBYIO-
WM npobupkam (cMm. Tabnuuy).

4. B npobupKM, HauMHas C NepBOK, NO o4Yepeau Morpy>KanTe 3/EeKTPOA, AATUYMKA SNEKTPO-
nposoaHoctu. Koroa nokasaHusa npubopa ctabunusmpyrotcs, 3anuwunte ux B tabnuue. dnek-
TPOA M3BNEKUTE U3 pacTBopa, 0b6oTpuTe DUNLTPOBabHOW Bymaron U nepeHecute B cneayto-
Lyto MPoBMpKYy.

5. Mo nony4yeHHbIM pe3synbratam noctpomte rpacmk. Ocb 3N1EKTPONPOBOAHOCTU pa3MeTbTe
TaK, 4TOObI Ha 3aceykax OblIn Kpymible 3HaYeHUs. HMKHAS 3aceyka Ha OCH JOMKHA COOTBET-
CTBOBaTb HY/0, BEPXHAS — MpPEBbILLATL MAaKCUMasbHOE U3MEPEHHOE 3HAYeHHe.

BJIEKTPOIIPONBBOAHOCTE, MECM,/cM

o 1 2 3 4 5 6 7 8 9 10
KOHIeHTpanus, r/J

Puc. 15. JlucT ona noctpoernus rpaduka

6. B cenbmyto npobupKy Haneinte BbigaHHyo npoby. MamepbTte e€ 31eKTponpoBOAHOCTb,
HaHecuTe Ha rpacuvK 1 onpeaennTe KOHLEHTpaLUMIo COM B pacTBoOpe.

Pesynbratbl uamepeHui

Ne npo6upku 1 2 3 4 5 6 7
KoHueHTpaumsa conu, r/n 0 0,2 0,4 0,6 0,8 1,0
O6vém pacteopa NaCl 1r/n — 10 20 30 40 — —
O6bém Boabl, M — 40 30 20 10 — —
DneKTponpoBoaHOCTb, MKCM /CM

Bbi1800bi:
OTpasuntb BO3MOXHOCTb ONpeaefieHns KOHLEHTPaLUuU BELLECTBA B PACTBOPE MO 3/1EKTPO-
NPOBOAHOCTH.

KonmponeHeie Bonpocei:

1. MOXHO N1 MCMoNb30BaTh AAHHbIM MeTog ANs ONpeaesieHUs KOHLEHTpauuM pacteopa
cnaboro anektponuta?

2. Kakue cnocobbl onpepeneHus KOHLEHTPaLMK BELLLECTBA B paCTBOPE BaM U3BECTHbI?



JlabopamopHewiii oneim Ne 4.
«Peakyuu uoHHo20 o6meHa. BzaumoodelicmBue 2udpokcuda
6apus c cepHoli Kuciomoii»

TeopemuquKaﬂ 4yacme

Pacteopbl rugpokcuaa 6apus U CEepHOM KUCIOTbI ABMAIOTCA CWU/bHBIMK 3/1EKTPOIUTAMM.
Mpu nx B3anmopencTemmn obpasyercsa ocafoK cynbdara 6apus v Boga:

Ba’™ + 20H™ + 2H" + 20H = BaSO,l + 2H,0

Mo3ToMy nNpu TUTPOBaHWM pacTBopa rMapoKcuaa 6apusa pacTBOPOM CEPHOW KUCOTbI Mpo-
MCXOOMUT YMEHbLLEHUE 3N1EKTPONPOBOAHOCTM UCXOAHOrO pacTeopa. B Touke akeuBaneHTHoCTH
3/71eKTPONPOBOAHOCTb pacTeopa byaer 6/M3KOM K Hyto.

Mpu panbHewem nobaeneHUn pacTBopa CEPHOM KUCNOTbI B PacTBOPE BHOBb MOSB/AETCA
3/1EKTPONUT (CEepHas KMCOTa) U 3/1EKTPONPOBOAHOCTb CHOBA PacTeT.

[lpakmuyeckas 4acme

Llens pabomer: chopmupoBaTb NpeacTasieHne 06 MOHHOM U MOMIEKYNsPHOM hopMax peak-
LM MoHHOrO obMeHa. MponomkunTb hopMUpoBaHMe NPeacTaBNEHUIA O PeaKUUAX MOHHOro 0b-
MeHa Ha MUKPOCKOMUYECKOM YPOBHE.

lMepeyeHb damyukoB yugppoBol nabopamopuu: AATYUK 3MEKTPONPOBOAHOCTH (AManasoH
fo 10 mkCm /cm).

JononHumensHoe obopydoBarue: GropeTka, xumudeckuin ctakaH (150 mn), wratmMe ¢ 3axu-
MOM, NPOMbIBaJIKa, MarHWTHas MeLuasika.

Mamepuansl u peakmuBel: puctunnuposarHas soaa; 10 mn 0,1M pacteopa cepHol Kucno-
tbl; 50 mn 0,01M pacTeopa ruapokcuaa bapus.

TexHuka 6e3onacHocmu:

Cobniopgante npasuna paboTbl C 3NEKTPUYECKUMU MpubopaMu U crieuranbHble Mepbl
6e30MacHOCTM C PacTBOPaMM KUCJIOT M PacTBOPaMM LLEOYEN.

HHcmpykuus k BeinosHeHuro:

1. B crakaH Haneute 50 mn pacteopa rugpokcuga 6apus. Nomectute XMMMYECKUIM CTaKaH
Ha MarHUTHYIO MeLlasiKy M 3aKpenuTte Hag HUM OlOpeTKy, 3anofIHEHHYIO PacTBOPOM CEpPHOM
KUCNOTbl.

2. Onyctite B CTakKaH [aTyMK 3/1eKTPONPOBOAHOCTM, 3aKPEMNNEHHbIA B narnke LiTaTvea.
BkniounTte MarHuTHyt0 MeLanky.

3. U3 GiopeTkn pobaensiTe B XMMUYECKMW CTakaH CEPHYI KWUCIOTYy MOPUMAMU MO
0,2—0,5 mn.

4. Habniogaite 3a MU3MEHEHWEM 3HAYEHMS IIEKTPONPOBOAHOCTHU.

5. [aHHble u3MepeHui 3aHecuTe B TabnmLy M NOCTPOMTE 3aBUCUMOCTb 3/1EKTPOMNPOBOLHO-
CTM pacTBopa oT 06béMa fobHaBeHHOro pacTBopa CEPHOM KUC/IOTbI.

6. MNocne nepenoma Ha KpUBOW 3aBMCMMOCTM 3NEKTPONPOBOAHOCTM OT 06bEéMa peareHTa
nobaebte ewé 1—2 mn cepHon kucnotbl. O6pamume BHUMAHUE HA U3MEHEHWEe 3N1EKTPOMNpPO-
BOAHOCTHM pacTeopa.

Pesynbrarbl UsmepeHnuit /HabnogeHui

V(p-pa) cepHoi

0,2 0,4 0,6 0,8 1 1,2 1.4 1,6
KUcnoTbl (Mn)

JNeKTPOnNpPoOBOAHOCTb

BbiB00bi:
O6bACHUTbL X0 NOMYyYEHHON KPUBOW TUTPOBAHMSA.



KonmponeHeie Bonpocesi:

1. Kakue BHelLHWe MpU3HAKK yKasanuM Ha TO, YTO MeXAY FMAPOKCMAOM BGapus U cepHOM
KMC/IOTOM NPOUCXOAMT XMMUYECKOEe B3aumMogencTene? 3anvimTe ypaBHEHUE peakumn B Mone-
KyJ1SipHOM ¥ MOHHOM BUZE.

2. Ha kakue gBa yyactka MOXHO pasaenivTb NosiyYeHHyo Kpueyto TUTpoBaHua? Yemy coor-
BETCTBYET rpaH1ua Mexay yyactkamu?

3. 3adaHue 0na pazBumus pyHKUUOHANBbHOU 2pAMOMHOCMU

Ha nByx pucyHKkax npefcraeneHbl Kpueble TUTpoBaHUSA (3aBucumMocTb pH ot o6béma fgobas-
NIEHHOrO TUTPaHTA)

pH | pH
13 e —
11 12+
9 10 T
7 8
5 6+
3 4 -
1 2+ el
0 0560 1 1,5 D 0 5 10 15 20

Puc. 16— 17. [pacpuku TUTpOBaHWA pacTBOPOB

Ha kakoM pucyHke oTpakeHa KpuvBasi TUTPOBaHWUS pacTBOpPA KMC/I0Tbl PACTBOPOM LLLeIoHun?

KoumponsHeie Bonpocei:

1. Kak ¢ nomouublo aaryMka 37eKTponpoBOAHOCTU ONpeaenTb OKOHYaHWe JaHHOW peak-
UMK HenTpanmsauun? MoXKHO M BOCNONb30BaTbCA AAHHBIM KPUTEPUEM MPU NMPOBEAEHUN JtO-
601 peakuuu HenTpanusaumum?

2. Paccuutaite TOUHYlO KOHUEHTPAUMIO rMApPOKCMaa Bapus, eCnu ToYHas KOHLEeHTpauus
cepHoM kucnortel 0,1 monb /.

Mpakmuyeckas paboma Ne 3.
Onpedenenue xnopuo-uoHoB 8 numoeeBol Booe

Teopemuqecxaﬂ 4yacmeo

Xnopuabl OTHOCATCSA K [MaBHbIM MOHAM, COAEPrKaHUE KOTOPbIX B PEYHbIX U O3EPHbIX BOJAaX
Konebnertca or gonerd MuANMrpamma 4O rPaMMOB B JIUTPE; B MOPCKUX WM MOA3EMHbIX BOAAX
KOHLEHTpPAaLWW XJI0PUAOB Bbille — [0 NepPeHaChILLEeHHbIX PaCTBOPOB U PacCO/OB.

OCHOBHbBIMWM UCTOYHMKAMM NOCTYM/IEHUSA X/IOPUAOB B BOAHbIE OObEKTbI ABNSAIOTCA CONEHOC-
Hble OT/IO}KEHWSA, MarMaTM4yeckrue Nopoabl, B COCTAB KOTOPbIX BXOAAT X/IOPCOAeprKallMe MUHe-
pasnbl (XxsopanatuT U ap.), ByJIKaHUYECKUE BbIBPOCHI, 3aCOJIEHHbIE MOYBbI, U3 KOTOPbIX OHU Bbl-
MblBaloTCA atMoccepHbiMM ocagkamu. bonblume konuuyecTBa xnopuaoB nonagaroT B BoAy
C NMPOMBbILLNIEHHBIMW U XO3AUCTBEHHO-ObITOBBIMWU CTOYHbIMU BOAAMM.

Xnopuabl 061agaloT BbICOKOW MUMPaLMOHHON CMOCOBHOCTbIO, YTO 0BYCNOBIEHO XOpOLUEn
PacTBOPMMOCTbIO UX B BOAE, CNabo BbipaXKeHHOW CMNOCOBHOCTBIO K COPOLIMM B3BECAMU U [AOH-
HbIMWU OT/IO’KEHUAMM U NPAKTUYECKUM OTCYTCTBUEM HAKOM/IEHUS BOAHbIMWU OpraHM3mMaMu.

lMoBbIWEHHbIE KOHLLEHTPALUK XJTOPUAOB YXYALLAIOT BKYCOBbIE KauecTBa BOAbl, Aenas eé He-
NPUroaHOMN ANA NMUTLEBOr0 BOAOCHABXKEHMA, A TaKKe YMEHbLLAIOT UK 3Ke MOSIHOCTbIO UCKI0-
YaloT BO3MOXHOCTb MCMOJIb30BaHUA ANA TEXHUYECKUX, XO3AWCTBEHHbIX LENerd U OpOLLEHUS



CE/IbCKOXO3ANCTBEHHbIX TEPPUTOPUIA. [Nl BOAHbIX OObEKTOB PblOOXO3ANCTBEHHOrO HasHaue-
HUsA nNpefensbHo gonyctuMas KoHueHtpaumsa (MAK) xnopuaoe 300 mr/n; ans o6beKToB X0351-
CTBEHHO-NUTLEBOIO U KyNbTypHO-6biTOBOro HasHaveHus MNOK pasHa 350 mr/n.

Xnopuapl OTHOCATCA K YCTOMUYMBBIM KOMMOHEHTaM BOAHOMW cpefpl; Npobbl BoAbl, NpeaHa-
3Ha4YeHHble ANA onpenesieHUs XJ0pULoB, He KOHCEPBUPYIOT.

B ocHoBy onpeneneHvWs NonoXeHo M3MepeHWe MoTeHuMana 3NeKTpoaa, CENeKTUBHOIo K
“oHaMm xnopa. BennunHa noteHumana 3aBucuT oT copeprkaHusa xnopuaos B npobe sogbl. Me-
TOAMKa NO3BOJISET ONpeneuTb coaepXaHue xnopua-uoHos B avanasoHe ot 11 go 3500 mr/n.

OnpeneneHuio XnopuaoB He MewwalioT MoHbl xenesa (Ill) B koHueHTpaumu go 10 mr/om’,
MOHBI KanbLMA B KOHLeHTpaumu fo 200 mr/am’.

OnpepeneHvio MelaeT NPUCYTCTBME HA MOBEPXHOCTU MeMOpaHbl HEPACTBOPUMbIX COMen
WKW MPOYMX KOMIMIEKCHbIX coeauHeHun cepebpa. BocctaHoBneHne noBepxHOCTM MembpaHbl
NMPOW3BOAMTCA MYTEM MOJIMPOBKK 3aMLUEN UK heTPOM.

Mpo6bl BOAbI, B3ATbIE ANSA aHAIM3a U3 PA3/IMYHBIX UCTOYHMKOB, MOMELLAIOT B MOJSIM3TUIIEHO-
BYIO MOCYyZly, HE KOHCEPBUPYIOT, XPAHAT B XONO4UbHUKE.

[lpakmuyeckas yacme

Llens pabomer. onpepnenntb COOTBETCTBUE NUTLEBOM BoAbl TpebosaHuam MOCTa no coaep-
YKaHWIO XJIOPUA-UOHOB.

MepeueHs damyukoB yugpoBol nabopamopuu: AATYUK XTIOPUL-UOHOB.

HononHumesnsHoe o6opydoBaHue: MarHUTHas Mellasika; BeCbl aHaSIMTUYECKUE; BECbI TeX-
HUYecKuMe; WKad CyLMNbHBIA 0bLienabopaTtopHOro HasHauyeHus; konba mepHas 100 cm’ —
6 wT; konba mepHas 250 cm® — 1 wrT.; nUneTka rpagyrposanHas 10 cm’ — 1wrT.; nUneTka rpa-
pyvpoBarHas 20 cm® — 1WT.; UMAMHAP MepHbii 25 cM’ — 2 WT.; CTaKaH XMMUYECKMi
50 cM’ — 8 wr.; ctakaH xumuueckmii 100 cm® — 1wr.

Mamepuansi u peakmuBel: oHosbin anektponut (5,05 r KNO; (x.4.) pacteopsioT B auc-
TUNIMPOBAHHOW BoJle B MepHoW Konbe BmectumocTbio 100 cM’ 1 poBoasAT o6bem pacTeBopa [0
METKM Ha Konbe); xnopug Kanusa (X.4.); Boga AUCTUANIMPOBAHHASA.

TexHuka 6e3onacHocmu: cobntoaanTe npaeuna paboTbl C 3EKTpUYECKUMU Nprubopamu.

HHcmpykuus k BeinonHeHuro:

MpurotoBneHune KanMBPOBOYHbLIX PACTBOPOB

KannbposouHble pacTBOpbI FOTOBAT U3 CTaHAApTHOro obpasua XJI0pua-MOHOB MUK XJTIOPU-
Ja Kanus.

1. PactBOp xnopuaa kanus 1,00 - 107" monb /1.

PacTBop rotoBAT U3 cTaHaapTHoro obpasua x1opua-UOHOB B COOTBETCTBUM C MHCTPYKLMEN
no ero npumeHenuto, unu 1,863 r KCI, npeasaputenbHO BbICYLLIEHHOrO 4O NOCTOSAHHOW Macchbl
npu Temnepatype 105 °C, nepeHoCAT B MepHyIo konby BMecTuMocTbio 250 cm’, pacTBopsioT
[LOBOAAT AMCTUNIMPOBAHHON BOAOW A0 METKM Ha Konbe.

2. PacTBop xnopuaa kanus 1,00 - 1072 monb/n (2,0 pCl).

Ot6upatot 10 cm’ pacteopa KCI 1,00-107" Monb/n B MepHyto konby BMectumocTbio 100 cm
M 0OBOAAT AUCTUIMPOBAHHOW BOAOMW 10 METKU Ha Kosbe.

3. PacTBop xsiopuaa kanus 2,00 - 10~° monb /n (2,7 pCl).

Ot6upatot 20 cm’ pactsopa KCI 1,00-107* monb /n B MepHyto konby BMectumoctbio 100 cm’
M 0OBOAAT AUCTUIMPOBAHHOW BOAOMW 10 METKU Ha Kosnbe.

4. PacTBop xnopuaa kanus 1,00 - 107> monb /n (3,0 pCl).

Ot6upatot 10 cm’ pacteopa KCI 1,00-107 Mmonb/n B MepHyto konby BMectumocTbio 100 cm
M 0OBOAAT AUCTUNIMPOBAHHOW BOAOMW 10 METKU Ha Kosbe.

5. PactBop xnopuaa kanusa 6,00 - 107 monb /n (3,2 pCl).

Ot6upatot 6,0 cM’ pacteopa KCl 1,00 - 107 monb/n B MepHylo Konby BMeCTUMOCTbIO
100 cm™’, poBoasT AUCTUIMPOBaHHOM BOAOW [0 METKM Ha Konbe.
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6. PactBop xnopuaa kanua 3,00 - 107~ monb /n (3,5 pCl).

Ot6upatot 3,0 cm’ KCI 1,00 - 107° monb /5 B MepHyto konby Bmectumoctbio 100 cm’ 1 goso-
AAT AUCTUNIMPOBAHHOWM BOAOW 10 METKU Ha Kosbe.

KannbposouHble pacteopsl xnopuaa kanusa 1,00-107'—1,00 - 107 Mmonb /5 xpaHsT He 6onee
1 mecsua, 1,00 - 10°—3,00 - 10~ Monb /N roToBAT HEMOCPEACTBEHHO MepPes UCMOb30BaHUEM.

KanubpoBka damyuka xnopud-uoHoB

[atumk xnopua-MoHOB BbIMAYMBAIOT B AUCTUIMPOBAHHON Boae B TedeHne 10 munyT. lMe-
pen U3MepeHWeM AaTYMK OnATb NPOMbIBAIOT AUCTUIIMPOBAHHOW BOAOW, MOAK/OYAIOT K peru-
CTpaTopy AaHHbIX M 3aMyCcKatloT NporpamMmMy KaimbpoBKu.

B cTakaHbl BMecTUMocThio 50 cm® BHOCAT no 15 cm’ pacTBopoB xnopupa Kanus ¢ KOHLeH-
Tpaumeit 3,00 - 107 6,00 - 10 1,00 - 107%; 2,00 - 10°%; 1,00 - 10~ Monb /N M fOGABNAIOT B Kax-
Ablit cTakaH no 15 cm’ doHoBoro anektponuta. CTakaHbl YCTaHaBAMBAIOT HA MarHUTHYIO Me-
LIasKy, Norpy>KatoT B PAcTBOP 3/1EKTPOAbl U NMPOBOAAT U3MepeHWe MoTeHuMana oT MeHbLuen
KOHLieHTpaLumn uoHos xnopa (3,00 - 10~ mMonb/n) k Gonbuweii (1,00 - 107 monb/n). Mny6uHa
MOrpY>KEHUA 3MEKTPOAOB U CKOPOCTb MepeMeLlMBaHUA OO/MKHbI ObiTb OAMHAKOBLIMU BO BCEX
usmepeHusx. MNMokasaHus npubopa BHOCAT B NPOrpaMMmy rocje yCTaHOB/EHWUS MOCTOAHHOMO
3HayeHusa. Bpems ero yctaHoBneHWS 3aBUCMT OT KOHLEHTPALUMK XJIOPUA-MOHOB B rpagyvpo-
BOYHbIX PACTBOPAxX U COCTaBNAET OT HECKONbKMX CEKYHA, O MUHYT.

Kannbpoeky fatyvka NpoBOAAT Nepes KaxKaow cepuen onpeneneHum.

BoeinonHeHue uccnedoBarus

15 cm’ aHanU3MpyeMoii Npobbl BOAbI NEPEHOCAT B CTakaH BMecTMMOCTbio 50 cm’ 1 npunuea-
ot 15 cM’ hoHoBOrO anekTponuTa. CTakaH yCTaHaB/IMBAIOT HA MarHUTHYIO MeLLasiKy, Morpyxa-
OT B PacTBOpP 3/IEKTPOA, OXKMAAIOT YCTAHOBNEHUS NocTosaHHOro 3HadeHus pCl u 3anucoiBatoT
nokasaHus npubopa. lNocne oKoHYaHWA U3MepeHWs MoTeHuMana B aHanusMpyemon npobe
3NEeKTPOAbl OTMbIBAKOT AUCTUANMPOBaHHOW Bogoi. OTMbIBKA 31E€KTPOLOB NPOUCXOAUT AOCTa-
TOYHO ObICTPO NpM TPEXKpaTHOM 3aMeHe Boabl. [locne atoro npuctynatoT K usmepenuto pCl
cneayoulen Npoodsi.

Temneparypa aHanuMsnpyemMon npobbl fosmkHa ObiTb 0OAMHAKOBA C TEMMNepaTypon pacTBo-
POB MPU YCTaHOBNEHUW KaSIMOPOBKH.

BeiqucneHue pesynemamoB uzmepeHuli

MaccoByto KoHueHTpauuio xnopuaoe C,, Mr/n paccunTbiBaioT MO C/efyoLnUM COOTHOLLE-
HUAM:

pCl = —Ig[CI']; Co = 107 monb/om’;

C, = 10™".35,45. 10’ mr /o™’ (1)

WK HaxogAaT m3 Tabnuubl N2 1; ans sHavenunn pCl B gnanasoHe 1—2 yesenuuunsaioT TabnnyHble
3Havyenus B 10 pa3. Hanpumep, pCl paBHbiit 2,32 cooteetctayet 169,7 mr/om’, pCl, paBHbiii
1,32, — 1697 mr/om’.

Tabnuua 1
Mepecyét 3HayeHun pCl B KOHLEHTPALMIO MOHOB XJ1I0pa
pCl C,mr/n pCl C,mr/n pCl C,mr/n pCl C,mr/n
2,00 354,5 2,38 147,8 2,76 61,6 3,14 25,7
2,01 346,4 2,39 144,4 2,77 60,2 3,15 25,1
2,02 338,5 2,40 141,1 2,78 58,8 3,16 24,5
2,03 330,8 2,4 137,9 2,79 51,5 3,17 24,0




lpodomkeHue

pClI C,mr/n pCl C,mr/n pCl C,mr/n pClI C,mr/n
2,04 323,3 2,42 134,8 2,80 56,2 3,18 23,4
2,05 315,9 2,43 131,7 2,81 54,9 3,19 22,9
2,06 308,8 2,44 128,7 2,82 53,7 3,20 22,4
2,07 301,7 2,45 125,8 2,83 52,4 3,21 21,8
2,08 294,9 2,46 122,9 2,84 51,2 3,22 21,4
2,09 288,1 2,47 120,1 2,85 50,1 3,23 20,9
2,10 281,6 2,48 17,4 2,86 48,9 3,24 20,4
2,1 275,2 2,49 14,7 2,87 47,8 3,25 19,9
2,12 268,9 2,50 12,1 2,88 46,7 3,26 19,5
2,13 262,8 2,51 109,6 2,89 45,7 3,27 19,0
2,14 256,8 2,52 107,0 2,90 44,6 3,28 18,6
2,15 251,0 2,53 104,6 2,91 43,6 3,29 18,2
2,16 245,3 2,54 102,2 2,92 42,6 3,30 17,8
2,17 239,7 2,55 99,9 2,93 41,6 3,31 17,4
2,18 234,2 2,56 97,6 2,94 40,7 3,32 17,0
2,19 228,9 2,57 95,4 2,95 39,8 3,33 16,6
2,20 223,7 2,58 93,2 2,96 38,9 3,34 16,2
2,21 218,6 2,59 91,1 2,97 38,0 3,35 15,8
2,22 213,6 2,60 89,0 2,98 37,1 3,36 15,5
2,23 208,7 2,61 87,0 2,99 36,3 3,37 15,1
2,24 204,0 2,62 85,0 3,00 35,4 3,38 14,8
2,25 199,4 2,63 83,1 3,01 34,6 3,39 14,4
2,26 194,8 2,64 81,2 3,02 33,8 3,40 14,1
2,27 190,4 2,65 79,4 3,03 33,1 3,41 13,8
2,28 186,0 2,66 77,6 3,04 32,3 3,42 13,5
2,29 181,8 2,67 75,8 3,05 31,6 3,43 13,2
2,30 71,7 2,68 74,1 3,06 30,9 3,44 12,9
2,31 173,6 2,69 72,4 3,07 30,2 3,45 12,6
2,32 169,7 2,70 70,7 3,08 29,5 3,46 12,3
2,33 165,8 2,17 69,1 3,09 28,8 3,47 12,0
2,34 162,0 2,72 67,5 3,10 28,2 3,48 1,7
2,35 158,3 2,73 66,0 3,1 27,5 3,49 1,5
2,36 154,7 2,74 64,5 3,12 26,9 3,50 1,2
2,37 151,2 2,75 63,0 3,13 26,3




Pe3ynemamei uamepeHul:

CopneprkaHue xIopua-MOHOB B NMUTLEBOW BOAE

BobiBo0bi:

CpoenaiiTte 3ak/o4eHMe O COOTBETCTBMM MM HECOOTBETCTBUM 0OpPas3L0B NMUTbEBOW BOAbI
rOCTy.

KonmponsHeie Bonpocei:

1. KakoM KauecTBeHHOM peaKuunen MOXKHO ONpeaenuTb NPUCYTCTBUE XNI0OPUA-MOHOB B Boge?

2. lMouyemy nns onpeneneHvus XJOpPUL-UOHOB B BOAE UCCNELyeMyio BOAY HYXXHO MOAKWC-
NATb a30THOW KMCNOTOM?

JlabopamopHeii oneim Ne 5.
«06pa3zoBaHue coneii aMMoHusA»

Teopemuyeckas 4acme

AMMMAK M YKCyCHasa Kucnota — cnabble anektponuTbl. Mx pactBopbl noutn He npoBoasAT
anekTpuyeckuit Tok. OgHaKo Npu peakumun Mexay HUMK 06pasyeTcsa CUIbHbIA 3M1IEKTPOUT:

CH,COOH + NH; = CH;CO0™ + NH;

I'IoaTomy nocne cMeweHunda OByX pacTtBOpPOB 3TUX BeLLECTB 3JIEKTPOMPOBOAHOCTb PE3KO
BO3pacTaerT.

[lpakmuyeckas 4acme

Llens pabomer: 3KCnepMMeHTanbHO Nokasarb 06pa3oBaHWe MOHOB NPU PeakLMn aMMUaKa C
K1cnotamu.

lMepeueHs damyukoB yugpoBol nabopamopuu: fATYUK INEKTPONPOBOLHOCTH.

HononHumesnsHoe o6opydoBarue: ctakaHbl Ha 50 M — 2 WT.; NpombIBasKa ¢ AUCTUANUPO-
BaHHOW BOOOM; CTakaH A1a ClMBa.

Mamepuaner u peakmuBei: dunbtpoBanbHas 6ymara; pactsopbl NH; n CH;COOH
0,05 monb /n.

TexHuka 6esonacHocmu:

Cobniogante cneumnanbHble npaevna pabotbl C pacTBOpamMu KUCIOT M npasunia pabotbl C
€[KO- Y CUJIbHOMAaXHYLLMMU BeLLLeCTBAMM.

UHcmpykuus Kk BbinosIHEHUIO:

1. B oguH ctakaH Hanevte 20—25 mn 0,05M pacteopa NH;, B apyroit — ctonbko e pac-
tBOopa CH;COOH ToM ke KoHUueHTpauuu.

2. N3amepbTe Ux 31€KTPONPOBOAHOCTL (He 3abblBas OMNOSIACKMBATL AATYMKM KaxKablk pas,
Korga ux nepeHocuTe U3 OQHOro pactTeopa B Apyrom).

3. Tenepb cMeluaiTe 3TW pPacTBOPbI U U3MEpPbLTE 3/IEKTPONPOBOAHOCTbL NMPOAYKTA peaKLmm.

4. CpaBHuTe €€ C 3/1eKTPONPOBOAHOCTbIO peareHToB. [laHHble 3aHecuTe B Tabnuuy.

Pe3ynbratbl uamepeHui

neKTPONpPoOBOAHOCTb PAaCTBOPOB

YKcycHas Kucnorta AMmmMmuak Mocne cMewnBaHUA UCXO[HbIX
pacTteopoB

Boei180o0bi:
OtpasnTb NpUHAANEXHOCTb MCXOAHbIX BELLECTB U MPOAYKTa peakuuu K CUIbHbIM UK cna-
ObIM 3/IEKTPOSIUTOM.



KonmponeHeie Bonpocei:

1. Moyemy pacTBOpbl peareHToB NOYTU HEe NPOBOAAT NEKTPUYECKUIA TOK?

2. O 4éM roBopUT pesKoe yBenMYeHWe 3NEKTPONPOBOAHOCTU NMPOAYKTOB MO CPABHEHUIO C
peareHTamMM? 3anuiunte MOHHYIO OpPMY ypaBHEHUS peakuuu (yKCycHas Kucnota uMeeT dop-
myny CH;COOH, a auetar-non — CH;COQO").

3. 3adaHue 0ns pazBumus hyHKUUOHANLHOU 2pAMOMHOCMU

OuctunnupoBaHHas Boaa He MPOBOAMT 3NEKTPUYECKUM TOK. Ho ecnu octaButb guctunnu-
POBaHHYI0 BOAY B OTKPbITOM COCyAe B 1abopaTtopumn XMMKUK, TO 31EKTPONPOBOAHOCTb BOAb! Oy-
aet ysenuuuneartbca. Kak 310 MoxHO 06bACHUTL?

JlabopamopHeiii oneim Ne 6.
«OkucnumenoHo-8occmanoBumensHeie peakyuu. U3yyeHue peakyuu
83aumoodeiicmBusa cynegpuma Hampus ¢ nepokcudom Bodopoda»

Teopemuyeckas yacme

MprMepoM 3K30TEPMUYECKOW peaKuuu, NPOTEKAIOWEN B PACTBOPE, MOXET CIy>KUTb OKMUC-
NIUTENIbHO-BOCCTAHOBMTE/IbHAA PeaKLMsa MeXay CynbUTOM HaTpWsa M NEPOKCUAOM BOAOPOAA.
MpopykTamu 3TOM peakummn sensAloTCA cynbdar Hatpua u Boga. OcobeHHOCTbIO NpOTEKaHWs
peakuumn ABNSETCA OTCYTCTBUE BHELUHUX MPU3HAKOB PeaKLMm, 38 UCK/IIOYEHWEM BblaeNeHNs Te-
MA0Tbl U M3MeHeHueM pH.

[lpakmuyeckas 4acme

Llens pabomel: N3y4nTb OKUCIUTENBHO-BOCCTAHOBUTESIbHbBIE PEeaKLMM, NPOTEKaloLWMe B pac-
TBOpE C BblAE/IEHUEM 3HEPrMU U u3meHeHnem pH.

lMepeyeHs damyukoB yugpoBol nabopamopuu: paTYMK TEMMNEpPATypbl NIATUHOBLIA U AaT-
ymk pH.

JononHumesnsHoe obopydoBarue: ctakaH 50 Mn — 3 wr.; Wnartesb; CTEKNAHHAA NasoyKa.

Mamepuaner u peakmuBei: nepokcug, Bogopoaa 3%-Hbli HaCbILLEHHbIM pacTBop CynbduTa
HaTpUs CBEXENPUrOTOB/IEHHbIN.

TexHuka 6e3onacHocmu:

Cobniopaite Mepbl 6e3onacHOCTM Npu paboTe € 3NeKTpUYEeCKUMU Npubopamu.

UHcmpykuus k npoBedeHuto:

1. lMNpuroToBbTe HACbILWEHHbIM pacTBOp cynbduTta HaTpusA. B ctakaHuunk Hanente 10 mn Bo-
Ibl, B KOTOPOW pacTBopuTe TBEPAbIM CynbdUT HaTpus Maccor npumepHo 2—3 . Korpa cynb-
(Ut HaTpuA nepecTaéT pacTBOPATLCS, CNeWTe COAEPXKXMMOe NepBOro CcTakaHa BO BTOPOM CTa-
KaH, CTPeMSACb K TOMY, 4TOObl B HErO HEe NMomnanu KpUcTtasnsbl CybduTta HaTpus.

2. C nomowbio faTyMKa M3MepbTe TemnepaTtypy pacTBopa, a Npu NOMOLUM CTeKNSHHOro
anektpoga — pH pacteopa. Korga 3HaueHus pH ctabunusupytotcs, 3acdmKcUpyiTe AaHHble.

3. Haruunk pH usenekute U3 pactsopa v NpoMomnTe AUCTUNNIMPOBAHHON BOAOW.

4. B ctakaH Hanente 10 mn pactBopa nepokcuaa sogopoaa. Mamepste pH pacteopa.

5. Korga 3Hauenuns pH ctabunusupyrotcs, npunente B CTakaH pacTBop CynbduTa HaTpus.
CopepknMoe cTakaHa cunbHO pasorpeaeTcs. MameHeHue Temneparypbl v pH 3adumkcupyite
c nomoupto aatunkos. O6bpamume BHUMAHUE Ha OTCYTCTBUE BHELLHMX MPU3HAKOB peakuuu!

Pesynbrarbl usmepeHnuit /HabnogeHni

MapameTpbl PacTtBop cynbduta PacTBop nepokcupa PacTtBop nocne
HaTpusa BOAOpOAa CMeLUMBaHUA

Temnepatypa
pH




Boei80o0b1:

YKazaTb NpU3HaKW NPOTEKAHMA XMMUYECKOW peakLuu.

KonmponsHeie Bonpocei:

1. 3adaHus 0na nodzomoBku k T'NA, BI1P

1) 3anuwuTte MONEKynApHOe ypaBHEHWE peaKkuuW B3auMOAEUCTBUA CyNbduTa HaTpus C
nepokcuaom sogopopa. Kakoe BelwecTBo B peakuuu BbINOSIHAET POsib OKUC/IUTENSA, a KaKoe
ABnseTcA BocctaHoBUTenem? PacctaBbre KO3(D(ULUMEHTbI B YPAaBHEHUWU peaKuuK, UCMOMb3ys
MeTOpA, 3/1IeKTPOHHOro HanaHca.

2) MNpu3HaKOM MpoTEKaHWUA peakuur Mexay CynbUTOM HATpUA M NEPOKCMAOM BOAOPOAA
ABnAeTcA:

a) M3MeHeHMe LBeTa pacTeopa

6) BblaeneHue TeNOTbI

B) BbiNageHWe ocajka

r) BblaeneHve rasa

2. Kak foKasaTtb, YTO NPOAYKTOM peaKkuuu aBnseTtca cynbdar Hatpus?

JlabopamopHeii oneim Ne 7.
«HN3meneHue pH 8 xode okucnumenovHo-8occmaHoBumenebHoix peakyuil»

Teopemuyeckas 4acme

OKVICﬂVITeJ'IbHO-BOCCTaHOBVITeJ'IbHble peakunun, nportekarwme B BOAHbIX pacTBopax, 4acCTto
conpoBoxXgakwTcaA UsMeHeHneMm BOO4OPOAHOroO nokasarend, TaK KaK cpegn npoayKToB MOXKET
6bITb KaK KUCJ10Ta, TaK U Lesi0Yb:

2KMnO, + 3Na,S0O; + H,0 = 2Mn0,! + 3Na,S0, + 2KOH
2KMnO, + 3MnSO,+ 2H,0 = 5Mn0,! + K,SO, + 2H,S0,

lpakmuyeckas yacme

Llens pabomel: nokasaTtb, YTO MPU OKUC/IUTENIbHO-BOCCTAHOBUTE/NbHBIX PEAKLMAX BO3MOXK-
HO 06pa3oBaHMeE KMCOTbI UK LLLENOUM.

lMepeyeHb damyuko8 yugpoBol nabopamopuu: patumk pH.

HononHumensHoe ob6opydoBaHue: 4 XMMUYECKUX cTakaHa Ha 50 mn; wrTatme ¢ nankon u
MyTOM, NpOMbIBasIKa C AUCTUSIMPOBAHHOM BOAOM; KpUCTaNn3arop.

Mamepuansl u peakmuBer: 40 mn 0,1 M pactBopa nepmadraHara kanusa; 30 mn 0,1M pac-
TBOpa cynbduta Hatpus; 30 mn 0,1M pacteopa cynbcarta mapraHua (l1).

TexHuka 6esonacHocmu:

Cobniogarb Mepbl 6e3onacHoCTH npu paboTe € 3eKTpUYecKknmMmn npubopamm.

HHcmpykuus k BeinosHeHuro:

1. [lna npoBeneHus NepBOW peakLuu Haneute B OAWMH CTaKaH pacTBop Cy/lbduta HaTpus,
BO BTOPOM — pacTBOP MepMaHraHata Kanus.

2. Morpysute parumk pH B pactBop cynbduTta Hatpus. Korga nokasaHus ctabunusmpytor-
cA, 3anuLumnTe 3HadeHue pH.

3. TwarenbHoO NPOMOMTE AATYMK, OCOOEHHO €ro YyBCTBMTESIbHbIN 3/IEMEHT, AUCTUIIUPO-
BaHHOMW BOAOM WM NOrpy3uTe B pacTBOP BTOPOro peareHTa — nepMaHraHata Kanus.

4. 3anuwuTte 3HaveHune pH nocne ctabunusaummn nokasaHui npubopa.

5. He BbiHMMas gatuunka u3 pacteopa, AobaBbTe B CTakaH pacTBop cysbduTa Hatpus. Ha-
6nopanTte nsmeHeHne 3HadeHun pH. MNocne toro kKak BennunHa pH nepecraHeT usMmeHATbCA,
3anuwuTe eé 3HaveHue.

6. TwarenbHO NpoMoWTe AaTUMK.

7. AHanornyHo NoBTOPUTE U3MEPEHUA C pacTBopamu cynbgarta mapradua (ll) u nepmanra-
HaTa Kanus.



Pesynbratbl UsmepeHuit /HabnogeHui

pH nocne
Ha6niope-
Ne onbiTa PactBop 1-ro peareHTa PacTtBop 2-ro peareHTa cMeluuBa- s
HuA
®opmyna pH ®opmyna pH
1 KMnO4 Nast3
2 KMnO, MnSO,

Bobi1800bi:

Ykasarb Bce NpU3HaKuU NPOTEKAHUSA XUMUYECKHUX peaKLmUM.
KoHTponbHble BOnpochI:

1. 3a0aHus ons nodzomoBku k N'MA, BI1P
1) Kakue npusHaku npoTeKaHUsa XMMUYECKMX peakuuit Bbl Habnoganu?

1 2 3 4
Puc. 18. [Npr3HaKn XMMUYECKUX peaKLmi

2) YkaxuTe HoMepa NpPobMpPOoK, B KOTOPbIX NPOTEKANN PeaKLmun MexXay:

a) cynbUTOM HaTPUS U NEPMAHraHaTOM Kanus;

6) cynbcarom maprarua(ll) u nepmaHraHatom kanus.

2. 3anuwnTe ypaBHEHUS peakumm, eciu:

a) KMnO, BocctaHaBnueaetcs no MnO,;

6) Na,SO; okucnserca go Na,SO,.

3. Kakoe BelLecTBO B peakuusx BbINOJIHAET POJib OKUC/IUTENSA, @ Kakue ABISAITCA BOCCTa-
HoBUTENSAMU?

4. Paccraebre KO3(hULMEHTbI B yPABHEHUAX PEAKLMM, UCMONb3Ys METOL 3/IEKTPOHHOrOo ba-
naHca.

JononHumenesHas uHgopmayus

Xomuenko I . ,CeBactbaHoBa K. N. OkucnutenbHo-BoccTaHOBUTENbHbIE peakumn. — M.:
MpoceelweHue, 1989. — 141 c.

JlabopamopHewiii oneim Ne 8.
«CpaBHumenbHaa xapakmepucmuka
BoccmaHoBumenobHoli cnocobHocmu memannoB»

Teopemuyeckas 4acme

XnuMHueckne CBOMCTBa MeTaNIOB OBYC/IOB/IEHbI [MaBHbIM 06pPa3oM 1xX CNocobHOCTLIO OTAa-
BaTb 3/IEKTPOHbI, NPU 3TOM aTOMbl METaI/IOB NPEBPALLAIOTCA B KAaTUOHbI:

Me — ne = Me™,

T. €. Me€Ta/l/lbl B XUMHNYECKUX peaKUUAX MNMpPOoABNAAIOT BOCCTaHOBUTEJIbHbIE CBOWCTBaA. Oﬂ.HaKO
BOCCTAHOBWTEJIbHblIE CBOMCTBA METaN/IoB pa3nnyaroTcA.




Ecnu B3ATb ABE NNACTUHKKM, HaNpPUMep, U3 LMHKA U Meau U ONyCTUTb UX B PacTBOP 3JIEKTPO-
JIUTa, TO NONYYUTCA NMPOCTENLLMI raflbBaHUYECKUI neMeHT. Mexay MeTaninyecKuMm 3neKTpo-
[aMW BO3HWKHET pa3HOCTb MOTEHLMANIOB, KOTOPYIO MOXHO U3MepPUTb C MOMOLLbIO BOBTMETpA.
Yem 6osnblue pa3HMLA B aKTUBHOCTW METas/IoB, TEM Bbille 3HAYeHWe Pa3HOCTU MOTEHLMANOB.
LUMHK akTMBHEE MeaM, MO3TOMY OH Jierye OKUCNSETCs, OTAaBas 3/IEKTPOHbI U NpeBpaLLasch B
KaTWOHbl Zn*": Zn — 2 = Zn”", koTopble NepexoAsT B pacTBOP. INEKTPOa, Ha KOTOPOM MPOUC-
XOOMT OKWUCNEHUE, Ha3blBAETCA AaHOAOM, B rajibBaHMYECKOM 3/IEMEHTE OH 3apsiKeH oTpuua-
TenbHO. Ha MeHOM KaTofe NponCXoauT NPoLEeCcC BOCCTAHOBNEHUS, Hanpumep:

2H,0 + 2& = H, + 20H"

B naHHOM 3anemeHTe MefHAs NNACTUHKA 3apsiXKeHa MOMOXKUTENBHO.

CpaBHeHWe 3/1eKTPOAHbIX MOTEHLMANIOB raJibBaHUYECKUX Map, COCTOALLMX M3 PasfiUyHbIX
MeTasINIoB, NMO3BOJIAET COCTaBMTb NOC/eA0BaTeIbHOCTb C YYETOM YMEHbLUEHWUA UX aKTUBHOCTH.
Takyto nocnepoBatenbHOCTb HA3bIBAIOT 3/IEKMPOXUMUYECKUM PSIOOM HanpsixeHul memasno8.

anKm u4eckasa 4acme

Llens pabomel: CpaBHUTb aKTUBHOCTb BblAAHHbIX META/I/IOB HA OCHOBAHUW U3MEPEHUS MO-
TeHLMAOB rasibBaHU4YeCcK1X nap.

lMepeyeHb damyukoB uugpoBol nabopamopuu: faTumK HanpskeHus (oo 2,5 B).

HononHumesnsHoe obopydoBaHue: xummudeckuii ctakad Ha 100 mn.

Mamepuansl u peakmuBoi: UMHKOBasA, CBMHLOBasA, MeaHas, xenesHasa (ctanbHas), antoMu-
HWeBasA MAACTUHKM (BMECTO MIACTMHOK MOXHO MCMoJib3oBaTb (osibry MM npoeosioky); 1M
pacTBoOp XJiopuaa Hatpus.

TexHuka 6e3onacHocmu:

CoeovHeHUs CBUHLA U OPYrUX TAXKENbIX METa/IoB — BbICOKOTOKCHYHblE BELLECTBA, MpU
paboTe c AaHHbIMKU MeTannaMmu HeobxoamMmo cobniogaTb OCTOPOXKHOCTb, Nocae paboTsl cneay-
€T TLWATesIbHO BbIMbITb PYKW C MbI/IOM.

HHcmpykuus k BeinonHeHuro:

1. MNopkntounTe KNEMMbl AATYMKA HAMPSXKEHUS K MeAHOM U LMHKOBOM NNACTUHKAM.

2. OnycTuTe NNacTMHKM B CTaKaH C pacTBOPOM XJIOPWUAA HAaTpuUs TaK, YToObI MAACTUHKK He
Kacanucb apyr apyra. Haunute peructpaumio gaHHbix. Korga nokasaHus gatumka ctabununsu-
pytoTCs, 3anuwnTe 3HaYeHne pa3HOCTU NOTEHLMANIOB B TeTPaab.

3. lNoMeHsANTe NONAPHOCTb NOAK/IIOYEHNUA KNEMM JaTyuKa K naacTMHKaM. Kak uamMmeHununch
noKasaHus perucrparopa aaHHbix? MNouemy?

4. AKKypaTHO M3B/IEKMTE MJIACTUHbI M3 PacTBOpa, OTCOEAMHUTE MX OT AaTyMKa, a 3aTem
aHANIOTMYHO UCCNEAYMTE CNeayoLLyio Napy MeTassios.

5. Pesynbrarbl 3aHecute B Tabnuuy.

Pesynbtatbl usmepeHui

B kakom HanpaB/1€HUU

Pa3HocTb BbiBop, 06 oTHOCUTENb-
Ne Uccnepye- nepeMeLLalTCcA 3eK- o
NoTeHUUanos, . HOW aKTUBHOCTHU UcCcChe-
onbiTa Mble MeTasbl TPOHbI BO BHELUHEN
mB AYEMbIX METaNOB

uenun?




BobiBo0bi:

YKazarb caMblil aKTUBHbIN MeTasi1 U MeTasll C HAMMEeHbLUEW aKTUBHOCTbIO.

KoumponsHeie Bonpocei:

1. Mexay Kakumu MeTannamu HabnogaeTcs MaKCMMasibHas PasHoCTb NOTEHLMaNos?

2. KakoW 13 uccnepyemMbix METaINIOB CaMbli aKTUBHbIN, @ KAKOM — HauMeHee aKTUBHbIN?

3. Ha ocHoBaHWM faHHbIX Tabnmubl pacnosioXuTe Uccneayemble MeTasnsbl B pag no ybbisa-
HWUIO aKTUBHOCTH, CPABHUTE MOJTyYEeHHble Pe3yNbTaTbl C 3/IEKTPOXMMUYECKUM PSAAOM HanpsKe-
HWWA MeTansos.

4. 3adaHue ona pazBumus pyYHKUUOHANBHOU 2PAMOMHOCMU.

Ha megHbix M GPOH30BbIX M3OENMAX YACTO MNOSBSAETCA 3€/1eHOBATO-KOPUYHEBbLIN HANMET,
MMeHyeMbIi «natuHax. MNatuHa (Mtan. patina) npeacrasnseT cobon NOABAAIOLMIACA CO Bpeme-
HEM C/IOM OKCMAHO-KapboHAaTHOW NNEHKKU HA MOBEPXHOCTU Meau u eé crinasos. Chopmynunpyn-
Te runotesy, O6bACHSAIOLLYIO C XMMUYECKOW TOYKM 3PEHUA MPUUUHY NOSABIEHUS NaTUHbI.

AdemoHcmpayuoHHbIl oneim Ne 2,
«HN3yyeHue BnuaHusa paznuyHeix pakmopoB Ha cKo-
pocme peakyuu»

Teopemuyeckas 4acme

CywiecTtBytoT pasHble Moaudukaumm npubopa ons usyde-
HUS XMMUYECKUX peakuui. B ofHOM KOHCTpYKUMK ponb peak-
TOpa BbinonHaeT obblyHas Npobupka, B apyroi, 6onee cospe-
MeHHOW, — cocyp JlaHponbra.

OnHaKo TexHUKa AEMOHCTpauuK 3KCMEpPUMEHTa OCTaETCs
opvHakoBoW. MeHsieTcs NuLb NOPSAOK CMELLMBAHMA pearnpy-
towmx sewects. CHayana B NpoOUpKy-peakTop 3asvBaeTcs
pPacTBOp KWUCNOTbl, @ B HEro NOMeLLAEeTCs TBEPLOE BELLECTBO
(umHK, Mpamop).

[lpakmuyeckas 4acme

Puc. 19. Mpunbop
AJ15 OnpefeneHns CKOpoCTH
XUMUYECKUX peaKLmit

Llens pabomer: n3yumntb BAUAHUE Pa3InYHbIX (hAaKTOPOB Ha
CKOPOCTb XMMUYECKOW peaKkLmu.

MepeuyeHs OamyukoB uugpoBol nabopamopuu: [ATYMK
TemMneparypbl NIaTUHOBBIN.

HononHumensHoe 060pydoBaHue: Nprbop ANA U3YHEHUS CKOPOCTU XMMUYECKUX PEAKLUIA;
3NEeKTpUYecKas NIMTKa; CTakaH xMMudeckui Ha 250 mn; wnartenb; KpUcTanansatop Ans npo-
MbiBaHMA cocynos JlaHgonsta; npobupku MX-21 (3 wr.).

Mamepuaner u peakmuBuoi: consiHas kucnota (4%-Hbi); conaHas kucnota (10%-Hbii); Ky-
COYKM MpamMopa; NOPOLLOK MpaMopa; YKcycHas kucnota (6%-Hbli); LMHK; NepoKcua Boaopoaa
(3%-Hbii); anokcna mapraxua (1V).

TexHuka 6e3onacHocmu:

Cobniogatb npasuna paboTbl C KUCIOTAMU UM HarpeBaTtesibHbIMKU 3/1EKTPUHECKUMU Nprbo-
pamu.

HHcmpykuus k BeinosHeHuro:

OnbiT 1

BnusHue npuponbl pearmpytoLmx BeWECTB Ha CKOPOCTb XMMUYECKOM peakuuu

B opHo koneHo cocyna JlaHponsta Haneute 3 mn 1 M pactBop YKCYCHOM KWCOTbI
(~6%-HbIN pacTBOp), B ApPYroe KoneHo nomectute 2—3 rpaHynbl uuHKa. Bo BTopoit cocya Nan-
ponbta Haneite 3 mn 1 M conaHoi kucnotbl (~4%-Hbi), B apyroe KoneHo — 2—3 rpaHynbl
unHKa. MpucoeanHute cocyabl JlaHaonbTa K MAaHOMETPUYECKUM TpyOKaMm.



O6pamume BHumaHue! OnHOBpPEMeHHO nepenenTe KMCNOTbl B cocyaax JlaHaonsTa K rpaHy-
nam uuHka. CpaBHUTE YPOBHU XKMAKOCTU B MaHOMETPUYECKUX TPyOKax.
Yyalumecs genaioT BbIBOA, O Pa3HOM CKOPOCTU XMMUYECKUX PeaKLMi.

OnbiT 2
BnusHue KoHUEHTpaumm pearnpyloLmx BELLECTB HA CKOPOCTb XMMUYECKOW peakLmm

B onHo koneHo cocyna JlaHponsta Hanente 3 M 4%-HoM CONAHON KUCOTbI, B APYroe KO-
neHo nomectute 2—3 rpaHynbl uMHKa. Bo BTopon cocyn Jlanponsta Haneinte 3 mn 10%-How
CONSIHOW KWUCNOTbl, B Apyroe KoneHo — 2—3 rpaHynbl umHka. lNpucoeantute cocyapl Jlan-
[0/1bTa K MAHOMETPUYECKUM TpybKam.

Obpamume BHumaHue! OpHOBpPEMEHHO NepenenTe KUCNOTbI B cocyaax JlaHponsta K rpaHy-
nam umHka. CpaBHUTE YPOBHM XKMAKOCTM B MAaHOMETPUYECKUX TPpyOKax.

Yyawuecs genatoT BbIBOA, O Pa3HOM CKOPOCTU XMMUYECKUX pPeaKLUM.

OnbiT 3
BnusHue Temnepatypbl pearvpytomnx BeLecTe Ha CKOPOCTb XMMUYECKOM peakLumm

B oaHo koneHo cocyna Jlanaonsta Haneite 3 mn 10 % consHoM KUCNOTbI, B APYroe KoneHo
nomectute 2—3 rpaHy”nbl unHKa. Bo BTopoit cocyn JlaHgonsta Haneite 3 mn 10%-How cons-
HOW KMCNOTbI, HarpeTo Ha sogsHoun 6aHe go 50 °C, B gpyroe kKoneHo — 2—3 rpaHynbl LUMH-
Ka. MNpucoeanHute cocyabl JlaHgonsta K MaHOMETPUYECKUM TpyOKaMm.

O6pamume BHumaHue! OnHoBpeMeHHO nepenenTe KMCNOTbI B cocyaax JlaHaonsTa K rpaHy-
nam umHka. CpaBHWUTE YPOBHM KMAKOCTM B MAHOMETPUYECKUX TPpyOKax.

Yuawuecs genatoT BbIBOA, O Pa3HOM CKOPOCTU XMMUYECKUX peaKLui.

OnbiT N2 4
BnnaHWe NnoBepXHOCTU COMPUKOCHOBEHUS pearMpyowmnx BeLLecTs
Ha CKOPOCTb XMMUYECKOWN peaKkLumm

B oaHo koneHo cocyna JlaHgonsta Hanente 3 Mn 4%-HOW CONAHON KUCNOTbI, B APYroe Ko-
neHo nomectute 1 r mpamopa, B3ATOro B BUAe Kycouka. Bo BTopoi cocyn Jlanaonsta Haneunte
3 mn 4%-HoW consaHOM KWUC/OTbI, B Apyroe koneHo — 1 r nopowka mpamopa. [MpucoeanHute
cocyapl JlaHaonbTa K MAHOMETPUYECKUM TpyOKaM.

O6pamume BHumaHue! OpHoBpeMeHHO nepeneiTe KUCNOTHI B cocyaax JlaHgonsta K mpa-
Mopy uMHKa. CpaBHWUTE YPOBHM KMAKOCTM B MAHOMETPUYECKUX TPpyOKax.

Yyawuecs genatoT BblBO, O Pa3HOM CKOPOCTU XMMUYECKUX PeaKLUi.

OnbiT 5
BnusaHue katanmMsatopa Ha CKOPOCTb XMMUYECKOMW peaKLuu

B cTtakaH c Bogo#, HarpeTor ao 50 °C, nomecTute 2 feMOHCTPaUMOHHbIE NPOOUPKK C 2 MA
3% -Horo pacTBopa nepokcuaa sogoposa. BoigepxmsaloT npobupku B Boge oKono 2 MuH. Us-
B/IEKUTE NPOOUPKK U3 BOAAHON BaHM M NPOAEMOHCTPUPYITE yYaLLMMCS pe3ynbTaT — Ha CTeH-
Kax NpoOUpPKK NOSBMAUCH Ny3bIpbKK rasa Kucnopoga. B ogHy M3 npobupok BHeCUTE Ha KOHYM-
Ke wnatensa auokcug mapradua (IV). HabnopaioT aHepruyHoe BbiaenieHre Kucnopoaa.

KoumponsHeie Bonpocei:

1. OT Kakux haKTOpPOB 3aBUCUT CKOPOCTb XMMUYECKOW peakumm?

2. lMouyemy paznoxkeHWe NepoKkcMia BOAOPOAA B MPUCYTCTBMM AMokcupaa MmapraHua (1V)
cHavyana uageT oyeHb BbICTPO, a 3aTeM 3ameansaerca?

3. 3adaHus ona pazBumus pyHKYUOHAIbHOU 2pPAMOMHOCMU

B Tpu oguHakoBble NPOBUPKK YYEHMKU HANWAK NO 5 MA pacTBopa CONMAHOM KUC/IOTbl OAM-
HAaKOBOW KOHUeHTpauuu. B nepeylo nNpobMpKY MONOXKWUAM CTPYXKKU >Kenesa, BO BTO-
PYIO — CTPY)KKM LMHKA, B TPETbIO — CTPY)KKM HEM3BECTHOIO CBET/IOro ApKO bnectawero me-
Tanna. Hanbonee MHTEeHCMBHO BbiaeneHWe rasa Habnoganu B TpeTber NPodUpKe C HEM3BECT-



HbIM MeTassioMm. Bo BTOpon npobupke C LUMHKOM WMHTEHCMBHOCTb BblAefieHWMs rasa Obina
MeHblle, 4yeM B TpeTbei. B nepeoi npobupKe C >Kene3oM MHTEHCUBHOCTb BblaeNeHns rasa Obl-
Jla HAaUMEHbLUEN.

a) JencTene Kakoro akTopa, B/IMAIOLLETO HA CKOPOCTb peakuuu, Habnoganum ydawmecs?

6) KakoW meTann Mor HaxoaMTbCs B TpeTbel Npobupke? 3anuinTe Ha3BaHWe MeTanna.

4. Ha rpacdwvke npefcraBneHa 3aBUCMMOCTb KOHLEHTPALMU UCXOAHbIX BELLECTB U MPOAyK-
TOB peaKkLuu OT BpeMEHU NPOTEKAHUA pPeaKkunu:

f

t

Puc. 20. lpadrK 3aBUCMMOCTH KOHLLEHTPALIMM MCXOAHbIX BELLECTB
¥ NMPOLYKTOB PeaKLunu OT BPEMEHW NMPOTEKAHWSA PeaKLumm

Onpepenute, Kakaa KpuBas ONUCbiBaeT U3MEHEHWE KOHLEHTPALMKU UCXOAHbIX BeLLlecTs, a
Kakas — MpPOAYKTOB peaKLuu.
HononHumenoHasa uHpopmayus

JleeHcoH WN. A. Xumnueckune peakumu: Tennosoun acdekT, paBHoBecue, ckopocTtb. — M.:
000 «Uzpartenbcteo Actpens, 2002. —192 c.

HemoncmpayuoHHell onerm Ne 3.
«Hememannei. lanozeneol. U3yyeHue ¢usuyeckux u xumuyeckux cBolicm8 xnopa»

TeopemuquKaﬂ 4yacme

Ilnsa nonyyeHus xnopa U3 CONAHON KUCNOTbI B 1abopaTtopmmn MCMOMb3yIoT pas-
NIUYHbIE OKUC/IUTENN — MEepPMaHraHat Kanvs, AMOKCUL MapraHua, AMxpomar Ka-
nusa. Peakuus mexay CONSHOM KUC/IOTOM M MepMaHraHatom Kanuvs UAOET npu
06bl4HOW TemnepaType, Npu JIErKOM HarpeBaHWM C COMAAHOW KMCNOTOW B3auUMO-
LEenCTByeT AMOKCMA MapraHua. bonee cunbHoro HarpesaHus Tpebyer peakums
AMxpomara Kanus ¢ consiHon kucnotol. lMNocnegHss peakuusa ynobHa Tem, yto
6e3 HarpeBaHMsi OHa He WMAET M BblaeneHue xnopa npekpawaetca. CkopocTb
MPOTEKAHWUA peakLUui C NPUMEHEHWEM MEPBbIX ABYX OKUCIUTENEN perynnpyertcs
nopjayen consiHom Kucnotbl. [onyyeHne xnopa NpoBoAAT B annapare ANls npo-
BeeHUA xumuyecknx peakum (AMNXP).

MpumeHeHne npubopa AMXP noseonser No3HaKOMUTb yyalMXcs C U3n-
YECKUMU U XMMUYECKMMWU CBOMCTBAMM XJlopa — LBETOM, arperatHbiM COCTOSI-
HWEeM, CrMOoCOBHOCTbIO ObGeclBeYnBaTb OpPraHWYeCcKUMEe KpacuTesnn, BbITECHATb
MeHee aKTUBHbIE rasioreHbl U3 UX COMEN, OKUCNATb HEKOTOPbIe HeopraHU4ecKue
coeauHeHus fo0 6onee BbICOKMX CTEMEHeW OKUCNEeHUs. YpaBHEHWS npoTeKato-
LLMX peaKLuni:

Puc. 21. Annapar g e[leHNs1 XMMUYECKUX peaKLmi



K,Cr,0; + 14HCI = 2KCI + 2CrCl; + 3CI,T + 7H,0
2KBr + Cl, = 2KCl + Br,
2Kl + Cl, = 2KCI + 1,
2FeCl, + Cl, = 2FeCl;
llpakmuyeckas yacme

Llens pabomer: usydeHne pU3NYECKUX U XMMUYECKMX CBOWCTB XJiopa.

JononHumensHoe o6opydoBaHue: AMNXP; cnupToBKa MM 3NEKTPUYECKas NIMTKA; LWITATUB;
BOPOHKa.

Mamepuansi u peakmuBei: consiHasa Kucnota (KOHU.), AMXpoMaT Kanus, pacteop bpomuaa
kanua (2%), pacteop noauaa kanus (2%), pacteop nakmyca unu apyroro kpacurtens (dbykcu-
Ha), pacteop xnopuaa xenesa (Il), KpaxmanbHbiit KnencTep; akTMBUPOBaHHbIN Yrosnb; 5%-Hbli
pacTBop cynbcuTa HaTpUs.

TexHuka 6e3onacHocmu:

Cobniogante Mmepbl 6e3onacHoCcTH npu paboTte ¢ KOHLEHTPUPOBAHHLIMKU KUC/IOTAMKU U AL0-
BUTbIMU rasamu.

Obpamume BHumaHue! [lemoHTaxx npubopa ocywiecTeaaoT nog taron. [nsa storo yepes
AenuTeNbHYI0 BOPOHKY B Konby HanueatoT okono 100 mn 5%-Horo pacteopa cynbduta HaTpus.
Yepes yac CHUMAIOT NOMIOTUTESIbHbBIE CKAIAIHKK, UX COAEPXKMMOe CiMBatoT B 6aHKy ans otpabo-
TaHHbIX PacTBOPOB. B 3Ty ke 6aHKy cniMBaloT cogepkmumoe Konbbl. [pombiBatloT cocyabl BOAOK
1 BbICYLLMBAIOT.

HHcmpykuus k BeinosHeHuro:

1. B konby-peaktop nomectute 6—7 r guxpomara Kasusi, B BOPOHKY NpusenTe KOHLEH-
TPUPOBaHHYIO COMAHYIO KUCNOTy 06béMom 10 M.

2. [epebiit NOMMOTUTENbHBIM COCYA 3aNOIHUTE PACTBOPOM KPAcUTeNs, HanpyUMep TaKMyCOM.

3. Bo Bropoi cocyn Haneite 5%-Hbiit pacteop 6pomuaa kanus, B Tpetuin — 2%-Hblii pac-
TBOp MoaMaa Kanus u gobaebTe Kaniio o4veHb pa3baBneHHOro KpaxmasbHOro Kiekcrepa.
B ueTBEpTbIM NOrNOTUTENBHBIN CcOoCyn pacTBop xaopuaa xxenesa (ll), nonyyeHHbI pacTBOpeHU-
em nopouwka xenesa B 10% conaHoit kucnote. MAaTbiii M WeECTON cocyabl 3anofHUTE COOTBET-
cTBEHHO 5%-HbIM PacTBOPOM LLENOYM U aKTUBUPOBAHHBIM YINEM.

4. B konby npuneiTe CONAHYIO KUCOTY M HarpemTe CMecb Ha 3/1eKTPUYECKON MIUTKeE.

5. O6pamume BHumaHue Ha uBeT BblgensoLLerocsa xaopa. [NocreneHHo Konba 3anonHseT-
CS XJIOPOM U B MOMOTUTENIbHBIX CKISIHKaX NPOMCXOAMUT obeclLBeYmMBaHne pacTBopa Kpacuress,
MOsIB/IEHWE KENTOW OKPACKMU B pacTBope OpoMuAa Kanus — MPOUCXOAMUT BblaeseHue bpoma.
PacTteBop Moaunaa Kanus npuobpeTaeT CUHIOI OKPACKY, a YyTb 3e/1eHOBaTbI pacTBop X/Jopuaa
xenesa (Il) ctaHoBMTbCA XENTbIM, BCneacTeme obpasosaHusa xnopuaa kenesa (ll1).

6. Obpamume BHumaHue! Mocne HabnogeHns uenecoobpasHO CPaBHUTb UCXOAHbIE pac-
TBOPbI pearupyloLmMx BEWECTB U pe3ynbrathl peakumn. Ha ocHoee HabnogeHUt yYEHUKK CO-
CTaBNAOT YPABHEHWUS peaKLUi.

Pesynbratbl HabnoaeHum

Pearupyowue Bewecrea

PacTeop KBr KI FeCl,
nakmyca

LieeT ncxopgHoro pactesopa

LI,BeT pacTBOpa nocne B3a-
MMOﬂ,EﬁCTBMﬂ C XNnopoMm

YpaBHeHUs peakuuit




BobiBo0bi:

YKkazarb hm3nyeckme U XMMuyeckue CBOMCTBA XJ10pa, ero akTMBHOCTb.

KoumponsHeie Bonpocei:

1. MoXXHO M Ucnonb3oBaTh ANA NOMOLEHMA XJI0pa aKTUBUPOBAHHbIN Yrosb?

2. Kakue onbITbl NOKa3bIBAIOT Pa3/IMyHYO aKTUBHOCTb raioreHoB?

3. 3adaHue Ha pazBumue pYHKUUOHANIbHOU 2PAMOMHOCMU

C naBHUx BpeMéH ansa oTbenmBaHMA TKaHEW MCMOJb30BaIu MPOAYKT B3aMMOAEMCTBUSA X/10-
pa Co LLeNoYbio — TFUMOXJIOPUT HaTpusA. Ha YEM OCHOBaHO NMpUMeEHEeHWe 3TOro BellecTsa Ans
otbenveaHna? B Kakoi NOMOTUTENIbLHOW CKIAIHKE MOXeT obpa3oBaTbcs JaHHOE BelwecTBo?

4. 3adaHue 0na nodzomoBku k TMA, BITP

3anuwute ypaBHeHWEe peakuuu B3auMOLENCTBUS AUXpoMata Kasus C COJIAHOM KUCOTOW.
YKaxknte okucauTesnb U BocCcTaHoBUTeNb. PacctaBbre kKoahdUUMEHTbI B ypaBHEHUN peaKkLuu C
MOMOLLbIO MeToZa 3NEeKTPOHHOro HanaHca.

LononHumeneHasa uHpopmayus

lpocce 3., Baricmantens X. Xumusa ana nobosHatenbHbix. OCHOBbI XUMWUK U 3aHUMaTESb-
Hble onbiTbl. [[P. 1974.- Mep. c Hem. — J1.: Xumusa, 1979. — 392 c.

Hasaposa T.C., pabeuxuin A.A., Jlasposa B. H. Xumnyeckuit akcnepumeHT B LLKONE. —
M.: MNpoceelenne, 1987. — 240 c.

HemoHcmpayuoHHell oneim N 4.
«Hememannel. U3yyeHue cBoiicmB cepHucmoz0 2a3za u cepHucmou Kucsomel»

Teopemuyeckas 4acme

CepHucTbIN ra3s B 1abopatopumn MOXKHO MOJYYMTb NPU B3aUMOLEWCTBUM CUJIbHBIX KUCIOT C
CynbUTOM HaTpUsA MM Kanusa. YoobHo nposoauTb onbiT B npubope AMXP. Ha nposeaeHue
ornbiTa 3aTpayMBaeTCss HEMHOIO BPEMEHHM, YTO MO3BOJAET HOJIbLLYIO YACTb YPOKA NOCBATUTL 06-
CY)KAEHUIO pe3ynbTaToB 3KCMEePUMEHTa, 3anvcKu HabNOAEHUIA U YPABHEHUI peaKLui.

anKmULIeCKGH 4acmeo

Llens pabomel: U3y4nTb CBOMCTBA CEPHUCTOrO rasa U CEPHUCTON KUCOTbI.

HononHumensHoe o6opydoBaHue: ANXP; cnuptoBKa unmn anekTpuyeckas nauTka.

Mamepuansl u peakmuBel: cynbUT HATPUSA; cepHas KUCoTa (KOHL.); pacTBOp JlakMyca;
1%-HbIit pacTBOp rMApPOKCKMAA HaTpus; pacTeop deHondTanemnHa; 5%-Hbiit pactsop kapboHata
HaTpus, pa3basneHHbi pacTBop moda (kéntoro useta); 10%-Hbiii pacTBOp rMAapOKCHAA Ha-
TpU1A; aKTUBMPOBAHHbIN yrosb.

TexHuka 6e3onacHocmu:

1. Cobniopatb Mepbl 6e30MacHOCTM Npu paboTe C KOHLEHTPUMPOBAHHBLIMU KWUC/IOTaMU U
ALOBUTbIMU Fra3amu.

2. [OemoHTax npubopa ocyLiecTBnAT nog taron. [lnsa 3toro yepes AenuTenbHYy0 BOPOH-
Ky B Konby Hanusatot okosnio 100 mn 10%-Horo pacteopa rugpokcuaa Hatpus. Yepes yac cHu-
MatoT NOMOTUTESIbHbIE CK/ISIHKW, UX COAEPXKMMOE C/IMBAIOT B BaHKy Ans oTpaboTaHHbIX pac-
TBOPOB. B 3Ty Xe 6aHKy cmBaloT cogepykumoe Konbbl. [MpoMbiBaloT cocyabl BOAOM M BbICYLIN-
BalOT.

HHcmpykuus k BeinosHeHuro:

1. B konby-peakrtop nomectute 10 r TBEépaoro cynbduta Hatpus. Haneite B genutensHyto
BOPOHKY KOHLEHTPMPOBAHHOW CepHOM Kucnotbl (npumepHo 10 M) u BCTaBbTe BOPOHKY B 60-
KOBOE ropsio Kosnbbl.

2. [NepBblii NOMMOTUTENbHBINA COCYZA 3aMoJIHUTE PAacTBOPOM (hMONETOBOIO JlAaKMYCa.

3. Bropo# nornotutenbHbiit cocyn 3anonHute 1%-HbiM pacTBOPOM MMAPOKCUAA HATPUSA C
nobaeneHveM Kanau pacteopa deHondranemHa.



4. B tpetuit cocyn Hanente 5%-Hbiit pacTtBop KapboHata HaTpus, B YETBEPTbIM — Cnabbiit
pacTeop vMoga uav 6GpoMHyto Boay.

5. B mBa nocnegHux nornotutensHbix cocyaa nomectute 10%-Hbit pacTBop ruapokcuaa
HaTPMA U aKTMBUPOBAHHbIM Yro/b A1 NOMOLWEeHUs U3bbITKa CEpPHUCTOrO rasa.

6. MNpuneiite U3 gennTeNbHON BOPOHKKU B KONOY CEPHYHO KUCIOTY M OCTOPOXKHO Harpemnte
Konby. Heobxoanmo, 4tobbl TOK CEPHUCTOrO rasa He 6bin CIMLLKOM CU/bHBIM.

1. Obpamume BHumaHue Ha OTCYTCTBME LiBETa rasa. Yuawuecsa HabniogatoT 3a U3MeHeHus-
MW, NMPOUCXOAALLMMHU B MOMNOTUTENBHBIX CKNsSIHKaX. PacTBop nakMmyca cTaHOBUTLCSA KpacHbIM —
obpa3zyeTcs cepHUCTas KUCIoTa:

Hzo + SOZ = H2$O3

8. ManuHoBas okpacka deHondTanenHa B pacTBOpe LUEI0YM MOCTENEHHO MCYe3aeT, 0b-
pasyeTcs KUcnas Conb:

NaOH + 502 = NaHSO3

9. Ha cTteHkax TpeTbero nornoTUTeNbHOro cocyaa obpasyiotcs ny3sbipbku rasa. CepHucras
KWCNoTa BbiTeCHsAET 6osiee cnabyto yronbHy KUCNOTY:

Na,CO; + SO, = Na,S0; + CO,T

10. Okpacka nogHow Boapl obecupeunsaetcs. Mon oKMCNsSeT CEepPHUCTbIM ra3 fO CepHOM
KUCNOTbI:

l, + 2H,0 + SO, = H,SO, + 2HI

Pe3zynbratbl HabnogeHum

Pearupyrowmue Beuectea

Pacteop NaOH + de-
nakMyca HondTanemH

N82CO3 |2 + Hzo

LieeT ncxogHoro pactesopa

U,BeT pacTtBOpa nocne B3auv-
MO,EI,eﬁCTBVIFl C CePHUCTbIM ra-
30M

YpaBHeHUs peakuui

Bei160o0b1:

YKasaTb CBOMCTBA CEPHUCTOrO rasa (pusnyeckne n XMuMmMyeckue).

KoumponsHeie Bonpocei:

1. lMepeuncnure msnyeckme CBOMCTBA CEPHUCTOrO rasa (LBeT, NIOTHOCTb, PACTBOPUMOCTb
B BOZeE).

2. K KakvM oKcuaam OTHOCUMTCS CEPHUCTBIN ras?

3. Kako# npoayKT peakuumn obpasyercs npu pacTBOPEHWM CepHUCTOro rasa B soge? Kak
3TO MOXXHO [lOKa3aTb 3KCNepPUMEHTaIbHO?

4. CpaBHuTe CUNy YrofibHOM U CEPHUCTOM KMCnoTbl. Ha ocHoBaHMe Kakux HabnogeHuit Bbl
caenanu Takou BbiBopg,?

5. 3adanus ons nodzomoBku k MMA, Bl1P

1) Mpu cobupaHmKn razoe “cnosb3yoT Npubopbl, NpeacTaBneHHble Ha pucyHke. C nomo-
LLbIO KaKOro U3 yKasaHHbIX npubopos uenecoobpasHo cobupatb cepHucTbin raz? ObocHymTe
CBOW OTBET, UCXOASA U3 CBOWCTB AAHHOrO rasa.



—— A

Puc. 22. MNpunbopsl ans cobupaHus rasos

2) 3anuwiunTe ypaBHeHWe peaKkuuu B3aMMOLEWCTBUSA CEPHUCTOrO rasa C pacTBOpPoOM Moja.
YKaxknte OoKMCAWUTeNb U BOCCTaHOBUTENb. PacctaBbte KO3hhULMEHTbI B YPaBHEHWUM peakuuu
C NMOMOLLBIO MeToAa 3N1EKTPOHHOro HanaHca.

JHononHumenesHas uHgopmayus

Hazaposa T.C., Ipabeuxuin A.A., Jlasposa B. H. Xumnyeckuit skcnepuMeHT B LIKOME., —
M.: MNMpoceewenne, 1987. — 240 c.

JlabopamopHobiii oneim Ne 9,
«0cHoBHble cBolicmBa ammuaka»

Teopemuyeckas 4acme

Monekyna amMmmuaka MMeeT HenodenEéHHY Mapy 3/IeKTPOHOB, KOTOpas MOXET BbICTynarb
KaK [OoHOop, 06pa3ys JOHOPHO-aKLENTOPHYIO CBA3b. B yacTHOCTH, TaKylo CBA3b OHAa MOXKET 06-
pa3oBatb ¢ MoHOM H, KoTOpbIit MOneKyna aMMmuaka MoXeT OTTArMBATb Y BOIbI:

NH; + H,0 = NH," + OH"

B pesynbrarte BoAHbIM pacTBOp aMMuUaka MMeeT OCHOBHYIO cpefy. B 3Ty peakuuio BcTynaer
NUWb HebonbluasA YacTb MONEKYN aMMUaKa — MPUMEPHO YeTbipe M3 Toicaun B 1M pactsopa.
Mostomy aMmmuak — cnaboe ocHoBaHwe.

[lpakmuyeckas 4acme

Llens pabomer: 3KCNepMMeHTaNbHO AOKa3aTh, YTO aMMUaK — cnaboe ocHoBaHue.

lMepeyeHb damyukoB uugpoBol nabopamopuu: AATYMKMN 3IEKTPONPOBOAHOCTU 1 pH.

JononHumensHoe obopydoBaHue: aBa XMMUYECKMX CTakaHa (25 mn); npoMbiBanka c guc-
TUNIMPOBAHHOM BOAOW; CTaKaH AN CAMBa.

Mamepuansi u peakmuBei: 1M pacteopbl NH; u NaOH, dunsrposansHas 6ymara.

TexHuka 6e3onacHocmu:

Cobniopante cneuuansHble npasuia paboTbl CO LLETOYAMU U UX PACTBOPAMU U MpaBuia
paboTbl C eAKO- U CUSIbHOMAXHYLLMMM BELLECTBAMM.

UHcmpykuus Kk BbinosHEHUO:

6. B oguH ctakaH Hanewte 20—25 mn 1M pactBopa ammuaka, B Apyrom — CTonbKo xe 1M
pacTBopa rMapoKcuaa Hatpus.

6. N3amepbre mMx anekTponposogHocTb M pH (He 3abbiBas ononackueatb AATYUKK KaxKabli
pas, Korga ux nepeHocuTe U3 OAHOro pacTeopa B ApPYyrom).

7. OaHHble 3aHecuTe B Tabnuuy.

PesynbTatbl UamepeHui

Pacteopbl pH pactBopa neKTPONpoBOAHOCTb pacTBOpa

AmMMMak

lMapokcug Hatpus




Boei80o0b1:

OTpasuTb BO3MOXXHOCTb OMNpefAesneHns CUMbl 3NeKTponuTa NyTéM usmepenua pH pacteopa
W 3N1EKTPONPOBOAHOCTH.

KonmponeHsie Bonpocei:

1. Y10 MOXXHO CKasaTb O KMC/IOTHO-OCHOBHbIX CBOMCTBAX aMMMaKa Ha OCHOBE 3HayeHus
pH B ero pacteope?

2. Cpaenute cuny pactsopoB NaOH v NH; kak 3nekTponnMToB, OCHOBbIBaACh Ha 3HAYEHUU
pH B ux pacteopax.

3. 3a0aHus 0na nodzomoBku k MMA, BI1P

Pacteopbl Tpéx Bewects (1%) nposepunu Ha 3NeKTPONPOBOAHOCTb M MOMYYUIU CReayio-
LMe pesynbratbl:

Puc. 23. MNpubopsbl a5 M3MepeH1s 3/1eKTPONPOBOAHOCTH BELLLECTB

Kakue BeliecTBa MCMbITbIBASIM HA 3/1EKTPONPOBOAHOCTb?
1) cynbdar HaTpusA, XNOPUA Kasius, a3oTHas KUcaoTa

) 3TWNOBbIV CMIMPT, KEPOCKHH, IMIOKO3a
3) kapboHaTt Kanus, aMMMak, rMuLUepuH

) cepHas KMCNoTa, TMAPOKCHUA HATPUS, CyNbdhura Kanus

JlabopamopHoiii oneim Ne 10.
«OnpedeneHue ammuayHol cenumpsl u Mo4eBuHol»

TeopemuquKaﬂ 4yacmeo

[aHHyto paboTy MOXHO MPOBECTH NPU U3yYeHUU MUHEpPasbHbIX Yaobperuit. Npeobnapato-
WasA 4acTb MUHEpasibHbIX yaobpeHui ssnaiotca conamu. Cpean NPOMbILLNEHHO BbIMYCKAEMbIX
ynobpeHuit ocoboe MecTo 3aHMMaeT opraHudeckoe yaobpeHue — MoOuYeBMHA. ITO AWaMUA
YronbHOM KMCNOTbl. PacTBOpbl MOYEBHHbI HE MPOBOAAT 3/IEKTPUYECKOrO TOKA B OT/IMYME OT MU-
HepasbHbIx conei. MoyeBuHa B KauecTee yaobpeHus BbiMyCKaeTcs B rpaHy/IMpOBaHHOM BUAE,
Kak U aMMuayHas cenutpa. BHewHss cxoxecTb He MO3BOMSET BU3yaslbHO OMpPenesvTb BUA,
ynobpetus. Camblii NpoOCTOi CNOCo6 pasfMunTb 3TU BELLeCTBA — MNPOBEPUTb PACcTBOPbI YAO-
OGpeHMI Ha 3N1EKTPONPOBOLHOCTD.

ﬂpaKmuquKaﬂ 4acmeo

Llens pabomel: nAeHTUDMUMPOBATL MOYEBUHY U AMMUAYHYIO CETUTPY.

lMepeueHs damyukoB yugpoBol nabopamopuu: AATYUK INEKTPONPOBOLHOCTH.

HononHumensHoe obopydoBaHue: ctakaH Ha 50 Mn — 2 WTt.; CTeKNAHHAA nanoyka —
2 wt.; wnatens — 2 LWT.; NPOMbIBaNKa C AUCTUINIMPOBAHHOW BOJOW.

Mamepuanel u peakmuBobi: MOYEBUHA; aMMUAYHAsA CENUTPA; AUCTUNNMPOBAHHAA BOAA.

TexHuka 6e3onacHocmu: cobniogatb nNpaeunna paboTbl C 371eKTPUYECKUMU Nprbopamu.



HUncmpykuyus k BeinonHeHuto:

1. B cTakaH npu nomoLuyM wwnarenss NOMecTUTe HECKOJIbKO rpaHyn obpasua MMHepasbHoro
yoobpenus. Mpuneite npumepHo 30 Mn BoAbl M NPY MOMELUMBAHUM MONHOCTLIO PacTBOpUTE
ynobpeHue. B nonyyeHHbIM pacTBOp OnycTuTe AATUYMK 31EKTPONPOBOAHOCTHU. 3anuiunTe 3Hade-
HWE 3/1eKTPONPOBOAHOCTH B Tabnuuy.

2. MNpomoiite gatymK OMCTUMANMPOBAHHOW BOAOW W MpPOTpUTEe hUNLTPOBaNbHOM Bymaroi.
O6bpamume BHumaHue Ha TO, YTO AAXKe He3Ha4YUTeNbHOE MoMnajaHWe OLHOro PacTeopa B APY-
rov MOXXEeT UCKa3uTb pe3ynbTaTbl aHaM3a.

3. TouHO TaK)Ke M3MepbTe 3/1IEKTPONPOBOAHOCTb PACTBOPa BTOPOro yaobpeHus.

Pesynbratbl usmepeHnuit /HabnogeHuit

Mpo6a ynobpeHus 3HaueHue HaszeaHue ynobpeHus
3N1EeKTPONPOBOAHOCTH unu ero dhopmyna
Mpo6a Ne 1
Mpoba Ne 2
BoiB800b1:

YKasarb, KaK MOXKHO OT/IMYUTb MOYEBUHY OT APYrMX MUHEPasbHbIX YA0OpeHUH.

KoumponsHeie Bonpocei:

1. MoHO K OTNMUKUTL cynbcaT aMMOHUA OT CynbdaTta Kanusa, U3Mepsa 3NeKTPONPOBOA-
HOCTb UX pacTBOpoB?

2. Kakow cnocob naeHTudmrKaumum cynbdara Kanus u cynbgara aMMOHUS Bbl MOXKETE Npes-
NOXNTb?

Mpakmuyeckas paboma Ne 4.
«OnpedeneHue HUmpam-uoHo8 8 numamenoHbix pacmBopax
C NOMOWbIO UOHOCESIEKMUBHO20 371eKMPOOd»

TeopemuquKaﬂ 4yacme

NoHocenekTueHble anektpoapl (MCI) — 3710 cneumanbHble 3N1EKTPOXMMUYECKME INEKTPO-
[bl, PABHOBECHbIM NOTEHLMAN KOTOPbIX B PACTBOPE 3/IEKTPOSIUTA, COAEPXKALLErO OnpenesnéH-
Hble MOHbI, 3aBUCUT OT KOHLIEHTPALMKU 3TUX MOHOB, T. €. 3TO INIEKTPOXUMUYECKUE IMEKTPObI,
CUTHaN KOTOPbIX HANPSAMYIO 3aBUCUT OT COAEPXKaHMA U3MEPAEMbIX MOHOB B pacTBoOpe.

Bnaropaps naHHOMY CBOWMCTBY, MOHOCE/IEKTUBHbIE 3/1IEKTPOAbI aKTUBHO MCMOJb3YOTCA ANS
onpeaeneHns KOHLEHTPALMUMU U aKTUBHOCTH Pas/iIMiHbIX MOHOB, COAEPIKALLMXCA B pacTBoOpax, a
TaKXXe [A/19 aHann3a U KOHTPOJIS MPOLECCOB, KOTOpble MPOTEKAOT C U3MEHEHUMEM MOHHOIO CO-
CTaBa MCXOAHOro pacTeopa.

NoHoceneKkTMBHblE 3N1eKTpOAbl B NepBYO oyepenb ABNSAIOTCA YCTPOWCTBOM, NPUMEHSAEMbIM
ANSA aHanu3a NpUpoAHbIX BOA, AN KOHTPONSA 3arpsA3HEeHWI OKpY)Kalolien cpenbl, OCaAKoB,
MOPCKOM BOAbI, ibga, NPy aHanu3e rnous.

Takke UCI npumeHsioTca ana nposeieHUs MeaMKo-b1MonorMiecknx NccneqoBaHn 1 aHa-
NU30B 418 onpenesieHUss MOHHOrO COCTaBa PasfiMyHbIX BUONOrMUYECKUX CPef, a TaKKe BHYTPU-
K/1IeTOYHOM aKTUBHOCTU MOHOB.

Yaule Bcero, OCHOBHbIM 3/IEMEHTOM MOHOCE/IEKTUBHOrO 3/1eKTpoja sBnsetca membpaHa,
npoHuuaemas (B uaeane) TofibKO A/1A ONpPeaenéHHOro MoHa. Takum obpasoMm, Mexay pacTso-
pamu 3/1eKTPOJIMTOB, KOTOPble MeMbpaHa M pasaenseT, BO3HMKAeT CTabunbHas pa3HOCTb NOTEH-
LUManoB, Kotopas cknapabiBaeTca M3 AnddysHoOro noteHuMana, NnoseAAOWEroca BHYTPU MeM-
6paHbl, 1 ABYX MeXdasHbIX CKAaYKOB NoTeHUManos. M3mepuTb KOHLEHTPALMIO MOHOB B UCCNeay-
€MOM PacTBOpPE MOXHO, ONPEenesvB 3/IEKTPOABUNKYLLYIO CUY raslbBAHUYECKOrO 3/IEMeHTa.



MonouTeNnbHbIMU MOMEHTaMU UCMOJIb30BAHUSA MOHOCENEKTUBHbIX 3/IEKTPOLOB ABNAIOTCS:

1) MOHOCENEKTUBHbIE 31IEKTPOAbI HE BO3LEMCTBYIOT Ha UCCieyeMbI pacTBOpP;

2) NOHOCENEKTUBHbIE 3NEKTPOLbl M UX aHANN3aTOPbl, KaK NPaBK/IO, MOPTATUBHbI;

3) BO3MOXHOCTb NMPUMEHEHUS MOHOCENIEKTUBHbIX 3/IEKTPOLOB KaK ANA MPSAMOro aHanusa,
TaK W B Ka4eCcTBe MHAMKATOpa B TUTPOMETPUM.

BmecTte c TeM NpYMEHEHUIO MOHOCENEKTMBHBIX OATYMKOB LS aHa/M3a PacTBOPOB MeLaloT
MHOTME MOHbI, KOTOPbIE COMYTCTBYIOT B aHA/IM3UPYEMbIX BOAAX, BbITsXKKax. [1o MHeHUIo pa3pabor-
unka undposbix naboparopuit 1. M. XunuHa, nobutbca [OCTOBEPHBIX PE3Y/ILTATOB MPU UCMOSb-
30BaHWM AATYMKOB, HaNpUMep 4S8 aHaIM3a NPUPOAHbIX BOL, He NPEeACTaBASeTCA BO3MOXKHbIM.

MoatoMy Mbl pekoMeHayeM Ans OoTpaboTKM yMeHWH NMPOBOAWMTb WCCNEeAOBAaHUA C HUTpAT-
[aTYMKOM Ha MOAENbHbIX PAcTBOPaXx, B KOTOPbIX OTCYTCTBYIOT APYrHe UOHbI.

B kauecTBe TakMx MomesibHbIX PACTBOPOB MOryT ObiTb PACTBOPbLI HUTPATA Kalusa C onpene-
NEHHOM KoHueHTpauuen. OHM MOryT MCNONb30BaTbCA B KAYeCTBe PacTBOPOB A1 NMOAKOPMKM
KOMHAaTHbIX pacTeHWW.

[lpakmuyeckas yacme

Llens pabomesr: 03HAKOMUTb YYaLLMXCA C METOAUKOMN ONpeaeNieH1s KOHLEHTPaUUiA BELLLECTB
(MOHOB) C MOMOLLBIO MOHOCENEKTUBHbIX AATYMKOB M OMpenesieHne HUTpaT — WMOHOB B MUTa-
Te/IbHOM pacTBope.

lMepeyeHs damyukoB yugpoBol nabopamopuu: fATYUK HUTPAT-UOHOB.

HononHumensHoe ob6opydoBaHue: MarHWTHas Mellasika; BeCbl aHaSIMTUYECKUE; BECbI TexX-
HUYECKMe; LWKad CywubHbIM 0bLenabopatopHoOro HasHadeHus; 6loKc; konba MepHas
1000 cmM’ — 1 wr.; nuneTka 5 cM’ — 1wr.; nunetka 10 cm® — 1wrT.; nunetka 15 cm® — 1 wr,;
kon6a mepHas 100 cM’ — 6 wr.; nuneTka rpagyvpoeaHHas 10 cMv’ — 1 wr.; nuneTka rpagyu-
poBaHHas 20 cm’ —1 wWT.; UMAMHAP MepHbi 25 cM’ — 2 WT.; cTaKaH XUMUYECKWil
50 cM’ — 8 wr.; ctakaH xumuueckmit 100 cm® — 1 w.;

Mamepuans u peakmuBel: HUTpAT Kanus.

TexHuka 6e3onacHocmu: cobntogatb npaeuna paboTbl C 371eKTPUYECKUMU Nprubopamu.

UHcmpykuus K BeinosHeHuo:

1. lNpuzomoBneHue kanubpoBoyHsix pacmBopoB HUMpama Kanus

BHauane rotoeat 1 M pacteop HuTparta kanus, ansa atoro 10,11 r asoTHoKMcnoro kanus, Bbi-
cyweHHoro npu Temneparype 100— 105 °C po nocTosHHOW Macchl, B3BELLUMBAIOT C TOYHOCTbIO
[0 BTOPOro AECATMYHOrO 3HaKa, NoMeLlaloT B MepHyto Konby emectumoctbio 1000 cm’, pac-
TBOPSAIOT B AUCTU/INIMPOBAHHOMN BOAE U AOBOAAT OObEM A0 METKWU AUCTUIIMPOBAHHOW BOLOM.

PacTBop cpaBHeHus, conepxalumii 0,1 Monb /aM’ HUTpaT-MOHOB, roTosaT U3 1 M pacTBopa
HaTpata kanus. [lns atoro B konby BmectumocTbio 100 cM’ ot6éupatot nunetkoit 10 cM’ pacTeo-
pa C KOHLeHTpauueit 1 Monb/aM’, NOBOAAT pacTBOp A0 MeTKU AUCTUAIMPOBAHHOW BOAOM W
nepeMeLlunBaloT.

Pacteop cpaBHeHusi, cogepalumii 0,01 Monb/am’ HuTpar-1oHos, rotoesaT m3 0,1 Monb /oM’
pacTBopa HWTpata kKanusa. Jns atoro B konby smectumocTbio 100 cm’ oTbupatoT nuneTKoil
10 cm® pactBopa ¢ koHueHTpauumeit 0,1 Monb/OM’, LOBOAAT PacTBOp AO METKWU AUCTUAMPO-
BAHHOW BOAOM U NepeMeLlUBaloT.

PactBop cpasHeHus, copepxatmii 0,005 monb/om’, rotoeat u3 0,1 monb /oM’ pacteopa
HWUTpaTa Kanus. [na atoro B konby BMecTMocTbio Ha 100 cm’ otéMpatoT 5 cM’ pacTBopa ¢ KOH-
ueHtpauuen 0,1 MOJ'Ib/LI,M3, [OBOAAT pacTBOpP A0 METKU AUCTUIIIMPOBAHHOW BOAOW U nepeme-
LUMBAIOT.

PactBop cpaBHeHus, cogepxatuuii 0,001 monb/am’, rotoear us 0,01 monb/aM’ pactBopa
HWTpaTta Kanus. [na atoro B konby BMectmocTbio 100 cm’ otbupatot nunetkoit 10 cm’ pacTeo-
pa ¢ koHueHTpauueit 0,01 Monb /aM’, AOBOAAT PacTBOP A0 METKU AUCTUNNMPOBAHHOM BOAOM U
nepeMeLUnBatoT.



PacTBop cpaBHeHUs, copepkaiuii 0,0001 monb /am’, rotosst us 0,001 Mons/am’ pacTeo-
pa HUTpata kanus. [na atoro B konby emectumoctbio 100 cm’ otbupatot nunetkon 10 cm’
C KoHUeHTpauueit pacteopa 0,001 Monb/aM’, [OBOAAT PacTBOP 4O METKU AUCTUANMPOBAHHOM
BOJOW U NepeMeLlMBaloT.

PacTBOopbl CpaBHEHWS,, MPUIOTOB/IEHHbIE YKA3aHHbIM Bbille CMOCOOOM, WMCMONb3YT A/s
rpagyvMpoBKu npubopa, NPOBEPKK 3/IEKTPOAOB, MOCTPOEHUSA rPasyMpOBOYHOrO rpaduKa.

2. lModzomoBka uoHocenekmuBHo20 HUMpPamM-31ekmpooa

B npomerxyTkax mexxay uccnefoBaHUAMU MOHOCENEKTUBHDBIN 3/1EKTPOA NMOrPY>KatoT B AMUC-
TUANMpoBaHHyto Boay. Ecnu nepepbiebl B paboTte cocTaBnsAoT CyTKU unu 6onee, ero npeasapu-
TeNbHO 3aMauMBalOT Ha CYTKU B pacTBOpe HUTpaTa Kanus ¢ KoHueHTpauueit 0,1 monb /om’.

3. KanubpoBka snekmpoda

MoarotoBneHHbIM K paboTe HUTPAT-3NEKTPOA NPOMbIBAIOT AUCTUIIMPOBAHHOW BOAOW, 3a-
TeM pacTBOPOM HWTpaTta Kanus ¢ KoHueHTpaumei 0,0001 monb/am’. Mocne 3TOro B YUCTbIN
CTaKaH Ha/lMBatOT PacTBOP HUTpATa Kausl TOM XKe KOHLEHTpaLun, Norpy>KaioT B pacTBOp 3/eK-
TPOA, AKOPb MarHUTHOW MeLUasiKu, BK/OYAOT MarHUTHYIO MeLasKy B CETb U PEryIUpYIOT CKO-
POCTb NepeMeluBaH1sA pacTBopa. 3aTeM BK/IKOYAIOT PEXMM KanMOPOBKM, BBOAAT 3HadYeHWe B
namatb npubopa.

Takum ke 0bpa3oM nocrefoBaTeNbHO U3MEPSAIOT 3HAYEHUs PaCcTBOPOB HUTpATa Kanius C
koHLUeHTpauueit 0,005, 0,001, 0,01, 0,1 1 1 Mmonb/am’. Mepen KaxKAbIM U3MepeHUEM BblaepXKu-
BalOT 3/IEKTPOAbI B UCC/IELYEMOM pacTBope He MeHee 2—3 MUH.

4. OnpedeneHue codepxaHusi HUmpam-uoHo8 8 aHanuzupyemom pacmBope

B cTakaH ¢ UcnbITyeMbIM pacTBOPOM MOrpyKatoT 3MEKTPOL U AKOPb MarHUTHOW MeLuasnku
TaK, 4TobObl AIKOPb He Kacasca 3/7eKTpohoB. BkitoyaloT MarHuTHyo MeLwarsnky B ceTb U perynu-
PYIOT CKOPOCTb NepemMelunBaHunsa. BkntovaloT knaeuwy nsmepeHuin u yepes 2—3 MUH onpeae-
naT ToyHoe 3HadeHune IMC pacteopa. [poBoasaT He MeHee TPEX NapasnfieNibHbIX onpepesne-
HWUM, KaXXablM pa3 3anucbiBas 3Havernua 3[C aHanusnpyemoro pacteopa. [locne okoHyaHuA
paboTbl BK/OYAIOT NPUOOP, MAarHUTHYIO MeLlasiky M NPOMbIBAIOT 3/1EKTPOAbI AUCTUNIMPOBAH-
HOW BOJOW.

5. O6pabomka pesynbmamoB usmepeHuli

CopepykaHue HATPAT-MOHOB B UCMbITYEMOM PACTBOPE PacCUMTbLIBAIOT Mo opMmyne:

X = 107"
pNO;= — Ig[NO3]; C(NO3) = 10™* monb/n;
C, = 10™°.62-10° mr/n

Pesynbrarbl usmepeHnuit /HabnogeHui

Ne KoHueHTpauusa HUTpaT-moHOB CpepHee 3HaYE€HME KOHLEHTPaLUH
nM3MepeHusa HUTPAT -MOHOB
1
2
3
BoiBo0bi:

B BbiBOJax yKasaTb cpefHee 3HauYeHWe KOHLEHTpauuu HUTPAT-UOHOB B aHAIM3UPYEMOM
pacTtBope.

KoumponsHeie Bonpocei:

1. C nomoLupbto Kakux BELLECTB MOXHO AOKa3aTb HalMuMe HATPAT-MOHOB B pacTBope?



JlabopamopHoiii oneim Ne 11,
«enezo. OkucnerHue xeneza 8o BnaxkHom 8o30yxe»

TeopemuquKaﬂ 4yacme

PaspyLlueHve mMeTannoB v cnnaBoB B pe3y/brarte NpoTeKaHUs Ha UX NOBEPXHOCTU INIEKTPO-
XUMUYECKUX peaKLMM Ha3blBaeTCsA 31EKTPOXMMUYECKOU Koppo3uen. [pun anekTpoxnMmyeckom
KOPPO31K Ha NMOBEPXHOCTU Kefle3a NpoTeKaloT OAHOBPEMEHHO ABa MpoLecca: OKUCIEHNE Me-
Tanna — aHoAHbIM npouecc

Fe — 2e = Fe™*
N BOCCTaHOBJIEHUE OKUCnunTend — KaTO,EI,HbIﬁ npouecc

B Boge MoHbI xene3a Fe’" B3aMoaeNcTBYIOT C rMApPOKCHA-MOHaMK1, 0Bpasys HepacTBOPU-
MbIM rupgpokcug xxenesa (ll):

Fe*" + 20H™ = Fe(OH),

Kucnopop Bo3gyxa okucnseT yactb rugpokcuga xenesa Fe(OH), n nonyyaerca metaru-
apokcup, xxenesa FeO(OH):

4Fe(OH),+ O, = 4FeO(OH) + 2H,0

Cmecb metarmapokcuaa xenesa FeO(OH) c ruapokcnaom kenesa(ll) obpasyior Tak Hasbl-
BAeMYIO PXXaBUMHY — Oypblit pbixJiblid MOPOLOK. Kak BUAHO M3 ypaBHEHUIA peaKLuii, KOppPOo3us
NpoTeKaeT B NPUCYTCTBUM KUCTIOPOAA.

MNpu KoOHTaKTe enesa C MeHee aKTMBHbIM META/IZIOM CO3AAETCA rasibBaHUW4YecKas napa,
B KOTOpoi 6onee akTMBHbIM MeTann (Fe) HaunmHaeT MHTEHCUBHO okucnaTbea. CKOpocTb peak-
LMK pacTeT, yBe/IMYMBAETCSA U CKOPOCTb NOTPebieHUs KUCNopoaa.

[lpakmuyeckas 4acme

Llens pabomer: uccnenosarb NPOLECC 3/IEKTPOXMMUYECKOW KOPPO3UM XKese3a Ha Bo3ayXxe.
lMepeyeHb dam4ukoB uugpoBoli nabopamopuu: AaTYMK AaABMEHUS.

HononHumensHoe o6opydoBarue: konba nnockogoHHas obbémom 500 ma — 2 wr.; Nnpob-
Ka pe3uHoBas C OTBEPCTMEM AJA AaTHMKa.

Mamepuanel u peakmuBbi: NOPOLLOK BOCCTAHOB/IEHHOTO YKe/e3a; NOPOLLOK Meau.

TexHuka 6e3onacHocmu:

CobniogeHune mep 6esonacHocTv npu paboTe C aneKkTpudeckumm npubopammu.

Uncmpykuyus k BeinonHeHuro:

B nnockogoHHyto konby npuneirte 3—4 Mn BoAbl U BCTPAXMBAHUEM CMOYUTE CTEHKMU KOJObI
BOJOMN.

3akpouTte konby npobKoi C razooTBOAHOM TPYOKOW M NpUCOEAMHUTE NPUOOP K OaTYMKY
[aBNeHus.

HacTpoiTe gatuumk.

OrtkpoiTe konby, BCbinbTe B HeE 5—6 r nopoLuKa »kenesa u bbICTpo 3aKpoiTe konby Npob-
kon. Ewe pas BctpaxHuTe Konby, 4To6bl MNOPOLLIOK PAaBHOMEPHO pacnpemnesiicsa no CTeHKam
Konbbl. Cneaute 3a USMEHEHUAMM AaBNeHUs B TeyeHne 4—5 MuH.

nOBTopI/ITe 3KCNepUMEHT, B34AB BMECTO YNCTOIo NopoLlKa Kesne3a CMeCb NOpPOLLUKOB Mean 1
JKenesa.

Kak nameHunacb CKOPOCTb peaKunm okucnenua? Kak nsmeHunocb AaB/ieHne 3a 4—5 MuH?



Pesynbratbl UsmepeHuit /HabnogeHui

\e oner- Cocras Teépaoii HOaBneHue rasa, klla
Ta aszbi K Hauany onbita Hepes 5 muHyT A
1 XKeneso
2 Kenezo + mepp
BobiBo0bi:

OtpasnTb NpUUYMHbI U3MEHEHUA AABJIEHWUA B KONbOe, BMSHUE MEAM Ha CKOPOCTb MPOMUCXO-
AALMX NPOLECCOB.

KonmponeHeie Bonpocesi:

1. Kak n3meHseTcs KonmM4ecTBO BelLecTBa rasa Bo Bpems akcnepumeHTa? lNouemy? Kakom
ras nornowaerca?

2. byayT nn nponcxoamTb M3MEHEHUS KOMMYECTBA ra3a, eC/I MOPOLLOK XKeJe3a Hacbinatb B
Cyxyto Konby?

3. Kak Hannuve meam BAMSET Ha CKOPOCTb OKUceHus xenesa? OteeT obocHyMTE.

4. 3anvwunTe ypaBHEHUE PeaKLMU OKUCIEHUSA Kene3a KUC/IOPOAOM BO3yXa B NPUCYTCTBUU
BOZbI.

5. 3adanue 0n5 noozomoBku k TMA, BIIP

BbibepuTe aBa BbiCKa3biBaHWA, B KOTOPbIX FOBOPUTCS O XKese3e Kak XMMUYECKOM 3/IEMEHTE.

1) ’Keneso pearvpyet ¢ xJlopomM.

2) Kene3o 6bICTPO prKaBeeT BO BIAXXHOM BO34yXe.

3) MupuT aBNsAeTCA Cbipb€M ANA NONYyYEHUA Kenesa.

4) TeMornobuH, coaepKaLlmi Keneso, NepeHoCUT KUCoPOo.

5) B cocTaB prKaBUMHbI BXOAMT >Keneso.

6. 3a0aHue 0na pazBumus pyYHKYUOHANBHOU 2PAMOMHOCMU

Monogas xo3sika nosecuna CylinTb 6enbé Ha )KenesHyl NPOBOJOKY, HATAHYTYIO BMECTO
6enbeBoro wHypa Mexay crorikamu. Korga 6enbé BbicOX/10, X03aiMKa 0OHapYXXuUna Ha YUCTOM
6enbe XENTo-KopuyHeBble nonocbl. Kak 06bAcHWUTL noseneHne Bypbix nAteH Ha 6enbe? Kak
X0351MKe U36aBUTLCA OT ITUX MNATEH?



NMOMOLLDb YYUTENIO

MNepeueHb Tem yuebHO-UCCIEQ0BaATENIBCKOM
U MPOEKTHOMU AEeATENIbHOCTU WKONIbHUKOB

MporpamMmoit NpesycMOTPEHO BbINOSHEHUE OBOydYaeMbiMM WUCCNeAO0BaTENIbCKUX M
MPOEKTHbIX paboT. B kKayecTse npuMepa NpuBeaeHbl HEKOTOPbIe TeMbl PaboT.

1. M3yyeHue LWenoYHOCTHU pa3/iMyHbIX COPTOB Mbljla U MOIOLLMX CPEeacTB.

2. NHavKaTopHble CBOMCTBA pa3fiMyHbIX pacTeHWh U LBeToB (Cc onpepeneHneM pH
pacTBOpPOB).

3. Onpepenexune kayectBa xnebonekapHon MyKu u xneba.

4. OnpepeneHve Ka4yecTBa KUC/IOMOIOYHbIX NMPOAYKTOB.

5. Onpenenexve 3aBUCMMOCTM U3MeHeHWA pH LenbHOro M nacTepu3oBaHHOIO MO-
JIOKa OT CPOKOB XpaHeHMUS.

6. U3yueHune 3¢hheKTUBHOCTU Pa3IMUHBIX CONEBbIX MPEOK.

7. KoHcTpyupoBaHHWe «XMMMYECKUX FPesiok», OCHOBAHHbIX HA XMMUYECKUX peak-
unsX.

8. CuHTe3 «ManaxvTa» B pas/iMyHbIX YC/IOBUSAX.
9. U3yueHue KOPpPO3MM Kenesa B pPasfiMyHbIX YCIOBUSAX.

10. BnusHue ceeta u KUCTIOpOoOa Ha CKOPOCTb pa3yioXXeHUA pacCTBopa noaunaa Ka-
nua.

11. OnpeneneHue KayecTsa BOAONPOBOAHOW BOAbI.

12. YKéctkocTb Boapl. Cnocobbl onpeneneHns ECTKOCTU BOAbI.

13. byMarkHas xpomatorpacusa. XpoMartorpacmyeckoe pasaefieHne BeLEeCTB.
14. XpycTanbHoe cTekno. MOXXHO I UICNONb30BaTh AN1A XPAHEHWUS NULLN?



NepeyeHb AOCTYNHbIX UCTOYHUKOB MH(OPMAL UM

B paspene npepacrasneH CNMCOK KHUM U CCbISIOK Ha CaiTbl, B KOTOPbIX 6onee nogpobHo oc-
BELLEHbl PA3/IMYHble acMeKTbl pacCMaTpMBaeMbiX BOMPOCOB. MX MOXHO peKoMeHAoBaTb Kak
yumuTesnto, Tak U obyyaembiM, MPOSABUBLLMM UHTEPEC K U3y4aeMoK TeMe.

1. Bacunbes B.[1., Mopo3sosa P.l1., Kouepruna J1. A. MpakTukyM no aHanUTU4ECKOM Xu-
Muu: Yueb. nocobue gns sysos. — M.: Xumus, 2000. — 328 c.

2. pocce 3., Bancmantens X. Xumua ana nobosHatenbHbix. OCHOBbI XMMUKU U 3aHWMa-
TenbHble onbithl. [AP. 1974. MNep. ¢ Hem. — J1.: Xumusa, 1979. — 392 c.

3. Oepnronby B. ®@. Mup Bogbl. — J1.: Heppa, 1979. — 254 c.

4. Xunuu O. M. O6was xumus. Mpaktnukym L-mukpo. Pykosoacteo ans ctyaeHtos. — M.:
MIny, 2006. — 322c.

5. Ucnonb3osaHune umdposbix nabopatopui npu obyyeHUU XUMUKM B CpeaHen Likone/
Becnanos I. N. Oopodees M.B., Kunun O.M., 3umuHa A.U., Opxkekoeckuin N.A. — M.:
BUHOM. Jlabopatopus 3HaHuK, 2014. — 229 c.

6. Kpucrannbl. Kpuctannormaparei: Metoguyeckue ykasaHus K naboparopHbiM pabotam.
Mudraxoea H. LL., Metposa T. H., PaxmarynnuHa U. ®. — KasaHb: KasaH. roc. TexHon. yH-T.,
2006. — 24 c.

1. Neencon U.A. 100 Bonpocos 1 oTBeToB Mo xnuMuuK: Matepuanbl Ana WKoONbHbIX pedepa-
TOB, (DaKy/bTATUBHbIX 3aHATUM U ceMUHapoB: YuebHoe nocobue. — M.: «Mspatenbcteo ACT»:
«N3parenbctBo Actpenby, 2002. — 347 c.

8. JleeHcon U. A. Xumnyeckue peakumu: Tennoesow apdekr, pasHoBecue, ckopoctb. — M.:
00O «H3parenbcteo AcTtpens, 2002. — 192 c.

9. Nypbe 0. 0. CnpaBoyHuK no aHanutTMyeckom xummun. — M.: Xumus, 1971. — C. 71—89.

10. Hasaposa T.C., pabeukuin A.A., JlaBpoea B. H. Xumuueckuit akcnepumeHT B LIKO-
ne. — M.: lNpoceewwenue, 1987. —240 c.

11. HeopraHuueckas xumus: B 3 1./ lNop pea. tO. [. Tpetbsakosa. T. 1: ®usnko-xumuye-
CKWe OCHOBbI HEOPraHWUYecKon XuMuu: YuebHuk ans ctyg. Boicw. y4eb. 3asegenuii /M. E. Tamm,
0. [. Tpetbakoe. — M.: Uspgatenbckuit ueHTp «Akapgemuss, 2004. —240 c.

12. MNetpsiHoe U. B. Camoe HeobbikHOBeHHOE BewectBo B mupe. — M.: leparoruka,
1976. — 96 c.

13. CrpenbHukoBa J1. H. N3 yero Bcé caenaHo? Pacckasbl o BewecTtee. — M.: Ayza-npecc.
2011. — 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBofacTBo no npurotoBneHwWo TUTPOBAHHbIX
pacteopoB. — JI.: Xumusa, 1967. — 139 c.

15. ®apagent M. Uctopusa ceeuu: MNep. c aHr. /Moga pea. b. B. Hosoxunosa. — M.: Hayka.
MmaBHas pefakums dusnko-matematudeckon nuteparypnol, 1980. — 128 c., un. — (bubnuorteu-
Ka «KBaHT»)

16. XomueHko I I. ,CeBactbsiHoBa K. . OkncnntenbHo-BOCCTaHOBUTE IbHbIE peaKuun, —
M.: MNMpoceewerue, 1989. — 141 c.

17. JHumknonepus ona peten. T. 17. Xumus / nas. pen.B. A. BonoguH, Ben. Hayu. pep.
N. NeerHcon. — M.: Aeanta +, 2003. — 640 c.

18. Jptumo J1. Bopa: KHUra O caMOM Ba)KHOM BelLecTBe B Mupe: nep. ¢ ¢uH. —M.:
Komnaclua, 2019. — 153 c.

19. Yeptkos U.H., Xykos . H. XumMuyeckni skcneprMeHT ¢ MasibiIMM KOIMYECTBAMU peaK-
tmeoB. M.: MNpoceewenune, 1989. — 191 c.

20. Caut MIY. MNporpamMma Kypca xumumn ans ydawmxca 8—9 knaccoe obuieobpasosa-
TENbHOM LLKOSbI.

http: / /www.chem.msu.su /rus /books /2001-2010 /eremin-chemprog.



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog

21. Caut OUMMU. OTkpbiTbit 6aHK 3aaaHWi Ans popMMpoOBaHMSA eCTECTBEHHO-HAY4YHOM rpa-
MOTHOCTM.

https: / /fipi.ru /otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Cawt EguHas konnekums undpoBbix obpasoBarenbHbIX PeCcypCoB.

http: / /school-collection.edu.ru /catalog.

23. Cawr PepepanbHbii LEHTP MHDOPMaLMOHHO-06pa3oBaTenbHbIX PECYPCOoB.

http: / /fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/
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