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JarHHas obpazoBaresibHad nporpamma 06ecrieynBaeT yCBOEHNE Y aLUNMUCA BAXKHENLUNX
XUMUYECKUX 3aKOHOB, TEOPUN U OHATUN, POPMUPYET MPELCTABIEHHUE O POSIU XUMUN B OKPY-
KAIOLEM MUPE N KU3HN Ye/10BEKA. [Ton 3TOM OCHOBHOE BHUMAHNE YAENFETCA CYUHOCTH XUMM -
YECKNX Peakuymi u METOLaM uX OCYLECTB/IEHNA.

O[HUM U3 OCHOBHbIX MPUHLNITOB MOCTPOEHNUA POrPaMMbl ABJIAETCA PUHLUNIT JOCTYITHO -
CTH. FKCIEPUMEHTA/IbHBIE [AHHBIE, MO/IYYEHHBIE YYHALUUMUCA PU BbITOTHEHUN KOSIMYECTBEH -
HbIX OfbITOB, [O3BOJIAIOT YHALUNMCA CAMOCTOATE/IBHO [€/1aTh BbIBOAbI, BbIABJIATH 3aKOHOMED -
HocTu. [T0AX04bI, 3a/I0KEHHBIE B COAEPKAHNE TPOrPaMMsl KypCa, CO3AAT HEOOXOANMbIE yC -
JI0BUA [/18 CUCTEMHOIO YCBOEHUA YHALUMMUCA OCHOB HAYKM, A/IA 0BECEYEeHNI Pa3BUBAKOLYErO
U BOCIUTHIBAKOLErO BO3AEHCTBUA OOYYEHNI HA JIMYHOCTb YYaLErocqs. POPpMUPYeMble 3HAHNA
JOJIKHBI CTATh OCHOBOW CUCTEMBI YOCXKAEHNN LIKOSIBHUKA, LIEHTDA/IbLHBIM S4POM €0 HAYYHOIro
MUPOBO33PEHMNA.
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BBegeHue

B 0byyeHMN XxuMuUM 6oNblLOE 3HAYEHNE UMEET IKCMEPUMEHT . AHANM3MUpPYA pe3ynbTaThl NPo-
BEAEHHbIX OMbITOB, yyalLMecs ybexaaTcs B TOM, YTO T€ WAU WHble TEOPEeTUYECKNe NPeACTaB-
NEHWsS COOTBETCTBYIOT MW NPOTUBOPEYAT PEANbHOCTY . TONbKO OCYLLECTBAAS XUMUYECKUI IKC-
NePUMEHT MOXHO NMPOBEPUTH AOCTOBEPHOCTb MPOrHO30B, CAENAHHBIX HA OCHOBAHWW TEOPUM .
B npouecce 3kcnepumeHTanbHOM paboThl yyawimecs npuobpeTatoT OnbIT NO3HAHWA PeabHO-
CTU, ABNAOWMICA BAXHBIM 3TanoM (GOPMUPOBAHNA Y HUX YOeXLEHUN, KOTOpbie, B CBOK OYe-
peflb, COCTABAAIT OCHOBY HAyYHOrO MUPOBO33PEHMS . Peann3auma ykasaHHbIX Lesen BO3MOX -
Ha NPW OCHALLEHWUM WKONbHOIO KabuHeTa XUMWUM COBPEMEHHBIMU NpUbopamMu n 0bopynoBaHM -
eMm . B pamkax HaumoHanbHoro npoekta «Obpa3oBaHue» 3TO CTaNO BO3MOXHbLIM bnarogaps
C034aHMI0 B 06We0bpazoBaTenbHbIX OPraHU3aLMaX, PAcNONOXeHHbIX B CENbCKOM MeCTHOCTM
W MasbiX ropofax, LeHTPOB 06pa3oBaHNA eCTeCTBEHHO-HAYYHOW N TEXHONOMMYECKOW Hanpas-
neHHocTen «Toukn pocTa» . BHeapeHne 3Toro 060pyL0BaHNA NO3BONUT KAYeCTBEHHO U3MEHUTb
npouecc obyyeHus Xxummum . KonnyecTBeHHbIe IKCNePUMEHTbI MO3BOMAT NOYYaTb LOCTOBEPHYIHO
NH(OPMALLMIO O NPOTEKAHUM TEX MU MHBIX XMMUYECKMX NpoL,eccax, 0 CBOWCTBAX Bew,ecTs . Ha
OCHOBE MOJIyYeHHbIX 3KCMEePUMEHTaNbHbIX AAHHbIX 0byyaeMble CMOMYT CaMOCTOATENbHO Ae-
naThb BbIBOAbI, 0600LWaTh pe3ynbTaTbl, BbISBAATL 3aKOHOMEPHOCTU, YTO OAHO3HAYHO byaeT cno-
cobCTBOBATH MOBBILEHNIO MOTUBALLUM 0DYYEHUA WKONbHUKOB .

LleHTpbl 06pa3oBaHMs eCTeCTBEHHO-HAY4YHOW HampaBNeHHOCTW «Toyka POCTa» CO3AaHbl
C LeNblo pa3BuUTMA y 0DYyYaloLLMXCS eCTeCTBEHHO-HAYYHOW, MaTeMaTUyeCKoi, MHPOPMALLMOH -
HOW rPaMOTHOCTM, (GOPMUPOBAHMSA KPUTMYECKOTO M KPEaTUBHOIO MbllUIEHMS, COBEPLIEHCTBO-
BaHWA HaBbIKOB €CTECTBEHHO-HAYYHOW HAMpPABAEHHOCTY, A TaKXe A/1A NPAKTUYECKOW oTpaboT-
Ku yyebHOro Matepuana no yyebHoiM npeametam «dusmka», «<Xumua», «buonorusy» .

Llenb u 3apgaum

+ Peanusaums oCHOBHbIX 06L,e00pa30oBaTeNbHbLIX NPOrPaMM Mo y4ebHbIM NpeaMeTam
€CTeCTBEHHO-HAYYHO HAMpPaBJEHHOCTHW, B TOM YMC/IE B PaMKaX BHEYPOUHOW AeSTeNbHO-
CTU obyvaroWmMxcs;

+ pa3paboTka M peanu3auns PasHOYPOBHEBbIX AOMNONHUTENbHBIX 00LLE0OPa30BaTENbHBIX
NporpamMm ecTecTBEHHO-HAyYHOW HAaNpPaBNEHHOCTH, @ TAKXKe UHbIX NPOrpamMM, B TOM YUC-
ne B KAHUKYNAPHbIA NePUOA;

+ BOBJIGYEHME YYALLUXCA U NeAArornyeckux paboTHUKOB B MPOEKTHYI AeATENbHOCTb;

+ OpraHu3auus BHeyyebHON AeATeNbHOCTM B KAaHUKYNAPHBIA Nepuoa, pa3paboTka u pea-
NN3aLLMA COOTBETCTBYIOLLMX 0Opa30BaTe/IbHbIX MPOrpaMM, B TOM YUC/Ee A4 narepen, op-
FaHM30BaHHbIX 06Pa30BaTeNbHBIMWU OPraHU3aALMAMN B KAHUKYNAPHBIN NEPUOL,;

+ MOBbIEHNE NPOdHECCMOHaNbHOr0 MacTepCTBa NeAarornyeckux paboTHMKOB LEHTPa, pe-
anu3yloLmx OCHOBHbLIE U LOMONHUTE/bHbIE 00Le0bpa3oBaTe/IbHble MPOrPaMMbl;

Co3paHue LeHTpa «Toyka pocTa» NpeAnonaraeT pa3BuTe 0bpa3oBaTeNbHON UHGPACTPYK -
Typbl 06L,e0bpa3oBaTebHOW OpraHM3aLnmM, B TOM YUC/IE OCHALLeHWe 0bweobpa3oBaTe/bHOI
opraHusaumu:

+ 0bOpyAoBaHMEM, CPeACTBAMU ODyYeHMA W BOCMUTAHUA ANS U3Y4eHUs (B TOM YMCIe 3KC-
NepUMeHTaIbHOr0) MpPeaMeToB, KYPCOB, AMCLUNANH (MOAYNEN) eCTeCTBEHHO-HAayYHOW
HANpaBNeHHOCTN MpPKU peanu3auun OCHOBHbIX 00lWe0bpa3oBaTebHbIX NPOrpamMM U Ao-
NONHUTENbHBIX 00W,Ee00pa30BaTeNbHBIX NPOrpPamMM, B TOM YMCIE ANA PACLIMPEHUS CO-
AepXaHua yuebHbIX npeaMeToB «dusmka», «Xumusax», «<buonorus»;
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+ 0bopynoBaHMEM, CPeLCTBAMU ODYYEHUS U BOCMUTAHWS ANS peanu3auun nporpamm Ao-
NONHUTENbHOro 06pa30BaHNA eCTeCTBEHHO-HAYYHOW HaMpPaBAeHHOCTH,

+ KOMMbIOTEPHBIM U UHLIM 0DOPYAOBAHUEM .

MpodunbHbIA KOMNAEKT 060PYAOBaHNS MOXET ObiTb BbIOpaH AnA 06Lie0bpa30BaTENbHbIX
OpraHu3aLun, UMEeLMX Ha MOMEHT CO34aHMA LeHTpa «Toyka pocTa» Habop CpeacTB 0byye-
HUA ¥ BOCMWUTAHMWSA, MOKPbIBAKLLMA CBOMMU (DYHKLLMOHANbHBIMW BO3MOXHOCTAMI 0a30Bble NO-
TPEBHOCTM MpK M3yYeHUN YYebHbIX NpeaMeToB «dn3nka», «Xumua» n «buonorus» .

MepeyeHb, MUHUMANbHO HEObXOoAMUMble (YHKLMOHANbHBIE M TeXHUYeckne TpeboBaHMs W
MUHWMA/IbHOE KOIMYECTBO 000pyLOBaHMS, PACXOAHbBIX MAaTepUanos, CPeLCTB 0by4YeHNs 1 BOC-
NUTAaHNUA LNA OCHALLEHWS LEHTPOB «TOYKa POCTa», ONpesenstoTcs PermoHanbHbIM KOOPAMHA -
TOPOM C y4éToM [puMepHOro nepeyHs 060pyL0BaHNA, PACXOAHbIX MAaTepuUanos, CpeacTs oby-
YeHUA M BOCMUTAHMA LNA CO3L4aHMA M obecneyeHns (YHKLMOHMPOBAHMS LLEHTPOB 0bpa3oBa-
HUA eCTeCTBEHHO-HayyHOW HanpaBleHHOCTU «Todyka pocTa» B 06W,e0bpa3oBaTeNbHbIX
OpraHu3aumax, pacnoNOXeHHbIX B CEIbCKOW MECTHOCTM U MasiblX FOPOAAX .

MpodunbHbIA KOMNNEKT 0bopyAoBaHMA obecneymBaeT 3(heKTUBHOE AOCTMXEHME obpa-
30BaTe/IbHbIX Pe3y/bTaToB 00YYaloLWMMNUCA MO NPOrpaMMaM eCTeCTBEHHO -HAYYHOW HanpaBieH-
HOCTU, BO3MOXHOCTb YrNyONEHHOrO U3YyYeHUs OTAENbHbIX NPeLMETOB, B TOM yucne ana hop-
MWUPOBAHUSA N30b6peTaTeNbCKOr0, KPeaTUBHOTO, KPUTUYECKOrO MbILIEHMS, PA3BUTUA (DYHKLMO-
HaNbHOW FPAMOTHOCTU Yy 0byyYaloLLMXCA, B TOM YMCNIe CTECTBEHHO-HAYYHON N MaTeEMATUYEeCKON .

IKCNEPUMEHT SBNAETCA NCTOYHUKOM 3HAHMIA U KPUTEPUEM UX UCTUHHOCTM B Hayke . KOH-
Llenuus COBPeMeHHOro 0bpasoBaHus NoApasymMeBaeT, 4To B yuebHOM 3KCMepuMeHTe BeAylLyIo
PO/b AOJIKEH 3aHATb CAMOCTOATENbHbIN UCCNEA0BATENbCKUIN YYEHNYECKMIA IKCMIEPUMEHT .
CoBpeMeHHble 3KCMepUMeHTaIbHbIe UCCeA0BAHMA MO XUMUM yxe TPYLHO NpeacTaBuTb be3
NCMONb30BAHNA HE TOMbKO aHANOroBbIX, HO M LUMPOBLIX M3MEpUTENbHbIX NPMbopoB . B depe-
panbHoM locyaapctBeHHoM ObpasosaTtenbHoM CtaHgapTe (PrOC) nponucaHo, YTo OAHUM U3
YHUBEPCANbHbIX YYeOHbIX AENCTBUN, MPUOBPETAEMbIX YYaWMUMUCA, AOIKHO CTaTb YMEHMe
«NPOBEAEHNS OMbITOB, MPOCTbIX 3KCMEPUMEHTANbHBIX WCCNEAO0BAHMIA, NPAMbIX U KOCBEHHbIX
N3MepeHMNIA C UCMONb30BAHNEM AHANOFOBbIX W LUGPOBLIX N3MEPUTENbHBIX NPUOOPOB» .
YyebHbIil 3KCNEPUMEHT MO XMMWUM, NPOBOAUMBIA HAa TPaAWLMOHHOM obopynoBaHuu, be3
npuMeHeHns LUGPOBLIX NabopaTopui, He MOXET MO3BOMIUTL B MONHOW Mepe pelwunTb BCe 3a-
AAYM B COBPEMEHHON WKOJE . ITO CBA3AHO C PALOM NMPUYMH:
+ TPaAULMOHHOE LWKOAbHOEe 000pPYAOBAHNE WN3-3a OFPAHNYEHUS TEXHUYECKMX BO3MOXHO-
CTeN He NO3BO/IAET NPOBOAMUTbL MHOTME KOMMYECTBEHHbIE NCCNELOBAHMS;

+ BNUTENbHOCTb NPOBEAEHNS XMMUYECKMX UCCNEeL0BAHUN He BCerpa Cornacyerca ¢ aau-
TE/IbHOCTbIO YYEOHbIX 3aHATUN;

+ BO3MOXHOCTb MPOBEAEHUS MHOMMX UCCNEA0BAHUN OFPAHNYNBAETCA TPEOOBAHMAMM TeX-
HUKK 6e30nacHOCTU 1 Ap .

Lindposasa nabopatopua MOAHOCTbIO MEHSET MeTOAMKY U COAepXaHMe 3KCnepuMeHTab-
HOW [eATeNbHOCTWN W peLllaeT BbllenepeyncieHHble npobnemsl . LUMPOKMA CrekTp AaTYMKOB
NO3BO/AET YYaLLMMCA 3HAKOMUTLCA C MapaMeTpaMy XMMUYECKOrO 3KCMePUMEHTA He TONbKO Ha
KQYeCTBEHHOM, HO M Ha KONWYeCTBEHHOM ypoBHe . Liudposas nabopatopus no3onseT BeCTy
ANUTENbHbIA 3KCMEPUMEHT Aaxe B OTCYTCTBME 3KCMEPUMEHTATOpa, a 4acToTa UX M3MEepeHUi
HeMoABAACTHA Ye10BEYECKOMY BOCNPUATUIO .

B npouecce ¢opMUpoOBaHMS 3KCMEPUMEHTANbHBIX YMEHWUN YYeHUK 0bydyaeTcs npencTas-
NATb MHGOPMALMIO 00 MCCNeL0BAHUM B YETbIPEX BUAAX:

+ B BepbanbHOM: OMMCHIBATbL 3KCMEPUMEHT, CO3LaBATb C/IOBECHYI MOAENb 3KCMEPUMEHTa,

(GUKCMPOBATb BHUMAHME HA N3MEPAEMbIX BENNYMHAX, TEPMUHONOT UM,
+ B TabNMYHOM: 3aMONHATb TabAMLbl AaHHbIX, NEXalLUX B OCHOBE MOCTPOeHMA rpadnKoB
(NpM 3TOM Y yyawmxca BO3HMKAET NePBUYHOE NPeACTABNEHNE O MACWITAbaX BENUYMH);




TOUKA !'POCTA XUMUSA

+ B rpaduyeckom: cTpouTtb rpadmku No TabNUYHLIM LaHHbIM, YTO AAET BO3MOXHOCTb Ne-
pexofa K BbIABWXEHWI FMNOTE3 O XapakTepe 3aBUCMMOCTM MeXAy BenuyuHamu (npw
3TOM YYuTe/lb MOKa3blBAET NPEUMYLLECTBO B BM3yanu3aLnm 3aBUCHMOCTEN MEXAY Benu-
YMHAMM, HArNAAHOCTb U MHOFOMEPHOCTbL); B BMAE MaTeMaTUYeCKMX YPaBHEHWA: AaBaTb
MaTeMaTMyeckoe OnucaHue B3aMMOCBSA3M BENYMH, MaTeMaTUyeckoe 0bobLieHme.

MepexoA OT KaXZOro 3tana NpeacTaBneHUs WHGOPMALWUM 3aHUMAET AOBOSbLHO 0ONbLIOK
NMPOMeXyTOK BpeMeHU. B 7—8 knaccax 3TOT npouecc HeobXoAuM, HO B CTapWMX Kaaccax
MOXHO 6bl10 Obl 3TO BpeMs MOTPATUTb Ha pelieHUe bonee BaXHbIX 3afay. B 3Tom nnaHe ung-
pOBble N1abOPaTOPUK CYLLECTBEHHO 3KOHOMAT BPEMA. JTO BPEMS MOXHO MOTPATUTh COMNACHO
®I0C Ha opMUpoBaHME MCCIEA0BATENIbCKUX YMEHUI YYaLLMXCA, KOTOPbIe BbIpaXalTca B
cneaylowmx LencTBuaX:

+ onpeaeneHne npobnemsi;

+ TMOCTAHOBKA MCCNeA0BATENbCKON 3aauM;

+ NAAHWPOBAHME peLleHMna 3a[auMu;

+ TMOCTPOEHNE MOAENen;

* BbIABMXEHNE runoTes;

+ 3KCNepuMeHTaNbHas NpoBepKa rmnoTes;

+ aHANU3 AAHHbIX IKCMEPUMEHTOB MW HAONIOAEHUN;

+ (hOpMyIMpOBaHME BbIBOLOB.

MocnenHue rofibl y yyalmxcs HabnoaaeTca HU3Kaa MOTUBALLMA M3YYeHUA €CTeCTBEHHO-Ha-
YYHbIX AUCLUNANH W KaK CNeACTBUE NajleHne KayecTBa 0b6pa3oBaHus.

MocTaBnsemble B WKONbI COBPEMEHHbIE CPeACTBA 0byyeHMs, B paMKax npoekTa «Toyka po-
CTa» COAEPXAT Kak YyXe XOpowo M3BeCcTHOe 0bopyLoBaHMe, TaK ¥ NPUHLMUMNANBHO HOBOE. 3TO
unchpoBble nabopaTopun 1 AaTYNKOBbIE CUCTEMBI. B OCHOBY 00pa3oBaTeNbHOM NPOrpaMMbl 3a-
NIOXEHO NpuUMeHeHMe LUGPOBLIX NnabopaTopuit. TemaTuka NpPensoXeHHbIX IKCNepUMEHTOB,
KONMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYpe NpUMepHOI 0bpa3oBaTe/ibHOW MporpaMmsl
no XuMmuu, copepxaHuio deaepanbHOr0 rocyAapcTBEHHOrO 06pa3oBaTenbHOr0 CTaHAapTa
(®roC) cpepHero (nonHoro) obuiero obpasoBaHmA.

PaccMOTpeHHble B NOCOOWUM OMbITHI NPOLWAN WUPOKYI anpobaumnio. MHOroneTHAs NpakTu-
Ka MCMoNb30BaHMA XUMUYECKUX npubopos, LIJ1 B WKone nokasana, YTO COBPEMEHHbIE TEXHU-
yeckue CpeAcTBa 0byyeHWUs HOBOTO MOKOMEHUS MO3BONAIOT AOOUTLCA BbICOKOrO YPOBHS YCBO-
€HMs yyebHOro mMartepuana, yCToMYMBOro pocTa No3HaBaTe/IbHOrO MHTepPeca WWKOMbHUKOB, T.€.
NpeoAoneTh Te NPobAEMbl, O KOTOPbIX Tak MHOFO FOBOPSAT, KOrAa Peyb 3aXOANUT O COBPEMEH-
HOM LUKO/IbHOM XMMMNYECKOM 06pa3oBaHuM.

[laHHOe MeToAMyeckoe nocobue aapecoBaHO YYUTENAM XUMUM, KOTOPbIE peanusyoT obpa-
30BaTeNlbHble NPOrpaMMbl C UCNOJb30BaHMEM 000pYAOBaHUS «Touka poCTa.
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OCHOBHbIE NMOHATUA U TEPMUHDbI

B MeToaMYeCKOM NMOCOBWUU MCMOMBL3YIOTCA CeAytoWMe NOHATUS U TEPMUHBI:

Toyka pocma — 310 epepanbHas CeTb LEHTPOB 0bpa3oBaHMa LUGPOBOro, ecTe-
CTBEHHO-HAY4YHOr0, TEXHWYECKOro U ryMaHWTapHOro Npoduns, OpraHM3oBaHHas B pam-
Kax npoekTa «CoBpeMeHHas WKoNa».

LHugpposasa (komnbromepHasa) nabopamopua (U/1), nporpaMMHO-annapaTHbIA KOM-
NNeKc, AaTYNKOBAA CUCTEMA — KOMMEKT y4yebHOro 0bopyAOBaHMS, BKAOYAOWMIA W3-
MepuTeNbHbIN 6N10K, UHTEPDEC KOTOPOro No3BoNseT obecneymsaTh CBA3b C NEPCO-
Ha/lIbHbIM KOMMbIOTEPOM, M HAbOP AATYMKOB, PErMCTPUPYIOLLUX 3HAYEHWUS PA3NYHBIX
(DU3MYEeCKNX BENYNH.

AlNXP — annapar Asaa npoBeAeHUa XUMNUYECKUX peaKLI,VIl7I C TOKCUYHbIMU ra3aMin N Na-
paMu, 3aMKHYTbIX Ha MNOr1OTUTEb.

baHa KoMbuHUpOBAHHAA NpefHa3HAYeHaA ANS Harpesa CTEKNAHHbIX U hapdhopoBbIX
COCYA,0B C peareHTaMu A0 onpenenéHHon TemnepaTypbl B 3aBUCUMOCTU OT TE€MIOHOCK -
Tena. B kauecTse TemnoHocuTens BbiCTynaeT BoAa (BoAdHas b6aHs), peyHon necok (ne-
CoyHas baHa), cnewuunanbHble XuAKoCcTH ( Hanpumep, MacnaHas baus).

Mpu6op dns nonyveHus 2a3zos (npubop KuprowKuHa) — npocTeiwmni npubop ans
NO/yYeHNs HebOMbWOro KONMYECTBA ra30B. BbinyckaeTcs B AEMOHCTPALMOHHOM U yye-
HMYECKOM BapuMaHTaX.

Cocyd JlaHdosbma (Npobupka ABYXKONEeHHAA) — NPeACTaBASeT cobol ABe CnasHHble
noA, onpeaenéHHbIM YoM Mpobupkn ¢ ofHUM ropsioM. NpUMeHSEeTCS ANA LeMOHCTPaLLUm
3aKOHa COXPaHEeHMs MACChl BELLECTB B XMMUYECKUX PeaKLLUAX.

Mewanka mazHumHaa — yCTpOIZCTBO Ana nepeMelinBaHuA )KI/Iﬂ,KOCTQVI, C MOMOLLbIO
BpalwaloLweroca B MarHMTHOM noJsie AKopA.

KpaTkoe onucaHue nNoaxoAoB K CTPYKTYPUPOBaHUIO MaTepuasioB

B obpasosatenbHoi nporpamme (OMM) npeAcTaBneHbl CAeaytolwme pasmaenbl:

XUMuns

1. MeTogbl N3y4yeHna BewecTB U XMMUYECKUX ABNEHUN. 3KCI'IepI/IMEHTa)'II:HbIe OCHOBbI XN-
MUN.

MepBOHAYaNbHbIE XUMUYECKME MOHATUS.

PacTBOp®I.

OCHOBHbIe KNacCbl HEOPraHUYECKUX COeANHEHUN.

Teopwa 31eKTPONUTUYECKOW ANCCOLMALLAN.

XuMuyeckume peakuuu.

Xumunyeckune anemeHTbl (CBOMCTBA METaNNOB, HEMETANIOB U UX COAUHEHUN).

NOoOuvu B~ Wi

B OCHOBY BblAENEHNA TAKUX PA3LeNOB 3aNI0KEH XMMUYECKUN IKCMEPUMEHT, TPAAMULNOHHAS
cucTema usyvyeHus xumun. OCHOBHOW GOPMON y4ebHOW AeATENbHOCTU ABNAETCA XMMUYECKUN
3KCNEPUMEHT, MPOBOAUMbIA B BUAE NabOPATOPHbIX, MPAKTUYECKUX PabOT M AEMOHCTPaLMi.
JleMOHCTPALLMOHHbIA 3KCMEPUMEHT MPOBOAUTCA B TOM C/lyyae, €C/IM OH OMaceH ANS BbiNOAHE-
HUA YYaLLUMUCA UAKM UMEKLLUIACA Npubop NpeacTaBneH B eAUHCTBEHHOM 3K3eMNAspe.
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OnucaHne MaTepuanbHO-TEXHUYECKOW 6a3bl LiEHTpa

«TOYKa pocTa», UCMOMb3YEMOro s peanusaumm
06pa3oBaTeNbHbIX MPOrpaMM B paMKax MpenoaaBaHus
XUMUU

MaTepuanbHO-TeXHUYeckas 6a3a LeHTpa «Touka pocTa» BK/OYAET B Cebs COBPEMEHHble W
knaccuyeckne npubopbl. MocnegHne NPoOLWAN MHOFONETHIOK anpobaumio B WKoAEe U NOAYYUIM
NPU3HaHWE y yuyutenen Xumun. K HUM OTHOCATCA: nMpubop ANA AEMOHCTPALUKM 3aBUCUMOCTY
CKOPOCTY peakLumn oT pasNuuHbiX (hakTopoB, annapart A/s NPOBeAEHUS XUMUYECKUX PeaKLunid,
Npnbop ANS OMbITOB C 3E€KTPUYECKUM TOKOM, Npubop AN M3yyeHUA COCTaBa BO3AYXA M MHO-
rve Apyrue. YYnTbiBas NPaKTUYECKWUIA OMbIT NPUMEHEHUA LAaHHOro 0bOpyLOBaHMS Ha ypokax
XUMUK, Mbl BAAMUM NULWb KpaTKoe onucaHne npubopos. OCHOBHOW aKLLEHT CAeNaeM Ha onuca-
HUU LMD POBbIX 1A60PATOPUI U UX BO3MOXHOCTSX.

Hugposas (komnbiomepHasa) nabopamopus (L/1), nporpaMMHO-annapaTHbIN KOM-
NAeKC, AaTYMKOBAA CUCTEMA — KOMMJEKT yyebHOro obopyaoBaHus, BKAOYAIOWMIA N3-
MepuTeNbHbIN 6NOK, HTEPDEC KOTOPOro No3BoNSET obecneymsaTh CBA3b C NepPCo-
Ha/IbHBIM KOMMbIOTEPOM, U HABOP AATYMKOB', PErUCTPUPYIOWMX 3HAYEHNS PA3TUYHBIX
hn3nyecknx BenINYnH.

Jamy4uk memnepamypbl N1aMuHOBbIU - NPOCTOW N HAAEXHBIA fAaTYNK, NpeaHa-
3Ha4yeH ANA U3MepeHus TemnepaTypbl B BOAHbIX PaCcTBOpPAx v B ra3oBbix cpepax. Mimeet
Pa3NnYHbIN Anana3oH namepeHun ot -40 go +180 oC. Tex-
HUYeCKMe XapakTepucTUKW AATYMKa yKa3aHbl B MHCTPYKL UM
no 3KcnayaTauunu.

Jamyuk memnepamypbi mepmonapHbIl NpeaHa3HaYyeH
Aans nsmepenus temnepatyp 4o 900 oC. Ucnonb3yeTtca npu
BbINMOMIHEHUN PabOT, CBA3aHHbIX C U3MEPEHUEM TemnepaTyp
NAAMEHWN, NIABNEHNA N PA3/IOXEHMUSA BELLECTB.

Aamyuk onmudeckol naomHocmu (KONOPUMETP) —
npegHa3HayeH ANA W3MEPEHMA ONTUYECKOW MJIOTHOCTK
OKpaLeHHbIX pacTBopoB (puc. 1). cnonb3yeTca nNpu usyvye-
Hun TeM «PacTBOpbI», «CKOPOCTb XUMUYECKUX PeaKLLUii»,
ONpeAeNneHn KOHLEHTPALUM OKPALIEHHbIX NOHOB WK CO-
Puc. 1. latuuk onTye-  EAMHEHUN.

CKOW MAOTHOCTU: 1 — B komnaekT BXOAAT AATYMKM C Pa3NNYHOW AJMHON BOAH MO-

FHE3A0 ANA KIOBETBI 2 — nvnnoBonHIUKOBBIX MCTOYHUKOB CBeTa: 465 v 525 HM. O6b-

KIOBETA 1A UCCIEAYEMOTO &\, \hpeThl coCTaBAfeT 4 MA, AAMHA ONTMYECKOrO MyTU —

BelLleCTBa 10 ...

MoLpobHble XapaKTePUCTUKM AATYMKOB, METOANKM HACTPOVKM M NpaBuia paboTbl MOXHO HaWTH
B KHUre «Mcnonb3oBaHue LNdpoBbIX NabopaTopuii npu obyyeHn XuMun B cpesHent wkonex». (M.: bu-

HoM. JlabopaTtopus 3HaHun, 2014. — 229 ¢.)
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Jamyuk pH npeaHa3HayeH AN U3MepeHus BOAOPOAHOro mokaszatens (pH). B HacTosa-
LLee BpeMs B LKOMY NOCTYMNalOT KOMOMHMPOBAHHbIE AAaTYNKKN, COBMeLLaloLL e B cebe
CTEK/IAHHBIA 3NEKTPOA, C 3MEeKTPOAOM CPaBHEHWUs, YTO AenaeT paboTy Mo U3MEPEeHUIo
BOJOPOAHOrO nokasarens bonee kompopTHON. lnana3oH namepenuit pH ot 0—14.
Mcnonb3yeTcs Ans u3mMepeHus BOLOPOAHOI0 nokasaTens BOAHbIX PACTBOPOB B Pa3/ivy-
HbIX UCCIEA0BAHMAX ODBEKTOB OKPYXKAIOLLEN CPEbI.

Jlamyuk 351ekmponposodHocmu npejHa3HayeH Ans U3MepeHus yaeabHOW 3NeKTPo-
NPOBOAHOCTN XWUAKOCTEA, B TOM YMC/IE U BOAHBIX PACTBOPOB BeLLECTB. MpuMeHAeTCs Npu
U3y4yeHUN TEOPUN INEKTPONUTUYECKOW AMCCOLMALLNM, XaPAKTEPUCTUK BOAHbBIX PACTBOPOB.

Jlamyuk xa10pud-uoHo8 VCNoNb3yeTcs AN KONMYECTBEHHOrO onpeaeneHuns copep-
)XaHWUS MOHOB XJI0pa B BOAHbIX pacTBOpax, MoYBe, NPOAyKTax nuTaHus. K patumky non-
K/I0YaeTca MoHocenekTuBHbIN 3nekTpod (MC3) (pabouunii 3nekTpon), MoTeHLMan KOTo-
pOro 3aBUCUT OT KOHLLEHTPaL,MK ONPeaeseMoro NOHA, B JAHHOM C/ly4ae OT KOHLLeHTpa-
unn aHmoHos Cl'. MoTteHuman MCI onpesensioT OTHOCUTENLHO 3/71€KTPOAA CPABHEHMS,
Kak npasuo, xaopcepebpaHoro.

Ha pucyHke 2 noka3aHa obuwas cxema UCNoNb30BaHUA VIC8A KONYYELCIBEHHArO OMpes
AeneHns KOHLeHTpaLum aKTVIBHOCTVI%y Pa3INYHBIX MOHOB: I}il\flo3 M—If RN Seron
KOMMOHEHT nitwboro UC3 — membpaHa, KoTopaa pa3fenseT BHYTPEHHWUI PAcTBOP C MOCTOSH-
HOW KOHLEHTpaLuel onpeAensemMoro MOHa M UCCeayeMbld PacTBOP, a TaKKe CAYXUT Cpen -
CTBOM 3/I€KTPOIUTUYECKOrO KOHTAKTa MexAay Humu. MembpaHa obnajaeT MOHOOOMEHHbIMU
CBOMCTBAMMU, NPUYEM NPOHMULLAEMOCTb €€ K MOHAM PA3HOro TUMa pasnnyHa.

TER ] Puc. 2. YcTaHoBKa s onpegene-
v HWA KOHLEHTpaLun (aKTMBHOCTH)
XNopua-noHoB B pacTeope. A: 1 —
KOpnycC AaTtunka Ana onpegeneHus
ClI'-noHoB; 2 — pa3bém Micro USB
AN NOAKMNIOYEHUA K KOMMbIOTEPY;
3 — pa3vém BNC ana nogkntove-
HUA paboyero anekTpona; 4 —
pa3béM ANS NOAKNIOYEHUS dNek-
Tpoha cpaBHeHus. b: 1 —moHoce-
NEKTUBHbIN 31eKTPoA (pabounii
NEKTPOA); 2 — 3NEKTPOS, CpaBHe-
HUA (X710pCEPEBPAHBIN 3NEKTPOL);
3 — MarHuTHas Mewanka; 4 —
AKOPb MAarHUTHOWN MeLA/IKK

3anpelaeTcs TporaTb MeMOpaHy 371eKTPoAa NanblaMu U NPUBOAUTL €€ B CONPUKOCHOBE -
Hue C TBEpAbIMM noBepxHocTAMU. Mpu xpaHeHnn UC yyBCTBUTENbHAS YaCTb AaTyMKa (MeMm-
bpaHa) f0MKHA ObITb 3aLLMILEHA CNeLManbHbIM KONMaykoM. He aonyckaeTcs ncnosib3oBaThb
3N1€KTPOAbl C NOSUMEPHON MeMbpaHOM B Cpeaax, CoAepPXKalLMX NeTyyne BewecTBa WM opra-
Huyeckne pacteoputenn. He cnepyeT ncnonb3oBaTb MCI B CMAbHBIX okuchuTensx. Aantens-

2 AKTUBHOCTb MOHOB @ — 3 (hEKTUBHAA (KaXyLLAsCa) KOHLEHTPALMSA C YYETOM Pa3/INYHbIX B3an-
MOZENCTBUI Mexay MOHaMK B pacTBope. [oka3aTenb akTMBHOCTU pa = -lga. MoHATUe bbINO Mpeano-
XeHOo B 1907 r. aMmepuKaHCKUM y4éHbIM T. JIbIOMCOM Kak HOBas MepeMeHHas, MpUMeHeHe KOTOpoW BMe-
CTO KOHLLEHTPALMK NO3BONAET UCMONb30BATh A8 ONUCAHWS CBOWCTB PeasibHbIX PAaCTBOPOB OTHOCUTENb-
HO MPOCTbIE YPaBHEHUSA, MONYYEHHbIE ANS UAEATbHBIX CUCTEM.,
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Hoe HaxoxaeHue MCD B pacTBOpax KPemkux KUCNOT WAN LLeNoYei NPUBOANUT K PE3KOMY U He-
0bpaTMMOMY COKpaLLLEHUIO CPOKaA CYXObl 3NeKTpoAa.

CnpaBOYHMK

/Jlamyuk Humpam-uoHo8 npepAHa3HayeH Ans
KONWNYEeCTBEHHOTO ONpefie/IeHns HUTPATOB B pa3-
NINYHBIX 0BBEKTAX OKpYXKalolLel cpeabl: BOAE,
0BOLLAX, DPYKTAX, KONOACHBIX U3AENNAX U T. [.

Mukpockon yugposoli npefHa3HaYeH ANA M3-
ydyeHusa hopMbl KPUCTANNOB U HabNoAeHMS 3a
POCTOM KPWUCTaJIOB.

Annapam 0na nposedeHUS XUMUYeCKuXx pe-
akyuu (AMXP) npenHa3HayeH AN1A NONyYyeHUs
W LEMOHCTPALMU CBOMCTB TOKCUYHBIX MAPOB U
rasoB. JTW BelLecTBa MOJy4yalTca B konbe-
peakTope, U Npu HarpesaHum (unm be3 Harpeea-
HMA) ra3000pa3Hble BELLECTBA NPOXOAAT yepe3
NOrNOTUTENbHbIE EMKOCTW (HAacafiku) C pacTBO-
pamu peareHTOB, BCTYMAIOT C HUMU B pPeaKkLLuio
(puc. 3). N36bITOK ra3a NOr/oLWAETCa XUAKUMU
N TBEPAbIMU peareHTamMu, a Takke akKTUBUPO-
BaHHbIM yrném. Annapar yaiie BCero MCrnosb3y-
0T A8 NOAYYEHMSA U AEMOHCTPALMM CBOWCTB
XJ10pa, CepoBOAOPOAA.

1 Puc. 3. Annapat Ans NpoBeAeHNs XUMUYeCKUX pe-
akuui (AMXP): T — aByropnas konba-peakTop;

2 — penuTenbHas BOPOHKA ANs paboTbl C TOKCMY-

\ HbIMM BELLeCTBAMU, NO3BONSAET A400aBNATL HEOHbXO-
AMMO€ KONNYeCTBO XWUAKOrO peareHTa B peakLmoH-

HYI0 CMeCb, He JonycKas pasrepmeTu3auum npubo-

pa; 3 — EMKOCTM (Hacagku) ANS XUAKUX peareHToB

(nornotuTenen); 4 — Konnaku; 5 — EMKOCTb
(Hacazka) Ana CbiMyynx peareHToB

Mpw NpaBUbHOM 3KCNyaTaLuM npubopa AeMOHCTPALMS CTAHOBUTCA YAOOHON M be3onac-
HoW. Ha npoBefeHne onbITOB TPATUTCA OKOO 3—6 MUH. XopoLuas BU3yasibHOCTb SBAAETCA
NpenMyLLecTBOM 3TOro npubopa. Tak Kak npu AeMOHCTPALMKU OLHOBPEMEHHO NMPOXOAAT He-
CKONbKO peakLMn, BaXHO MPaBWIbHO OPraHW30BaTh HADMIOLEHMUA yYalWMUMMUCA 32 NPOTEKA -
wuMmn npoueccamu. LlenecoobpasHo 3anucaTtb Ha AOCKe Ha3BaHWA WAM (DOPMYNbl PeareHTos,
HaAXOAALWMXCA B NOMNOTUTENbHBIX CKNAHKAX. [10 OKOHYAHMK OMbITA HY)XHO CPABHWUTb UCXOLHbIE
PAcTBOPbI BELLECTB W pe3y/bTaTbl MX MPeBPALLEHNN.

AMNXP MOXHO MPUMEHATb Ha pPa3HbIX 3Tanax obyyeHUs - NpPW U3y4eHUW HOBOTO MaTepua-
Na, NOBTOPEHUU W 3aKpenneHun, 0600LWEeHNM U CMCTEMATU3ALMM 3HAHWIA yYawmnxcs. B 3aBucu -
MOCTU OT npocduna obydyaeMbiX, LEeNen YpoKa, ypOBHA 3HAHWS YYaLLMXCS BO3SMOXHbI Pa3/inyHble
BAPMaHTbI MOCTAHOBKM 3KCMEPUMEHTA U Bbibopa pearupyrowmx Bewects. OLHAKO Npu Uyye-
HUWM CBOWCTB BELLECTB He CNeAyeT OrpaHWNYMBATLCA TObKO 3KCMEPUMEHTOM C UCMONb30BAHNEM
AMNXP. MHOr1e anpaakTUYeckue Lean MOryT ObiTb JOCTUIHYThI TONbKO JL€MOHCTPALLMEN OMBITOB B
TpaAuUMOHHOW hopMe.
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MpumeHeHne AMXP He orpaHWMYMBAEeTCA BbILWEOMNUCAHHBIM dKCNepumeHToM. Mpubop yaob-
HO MPUMEHATb NPU AEMOHCTPaLWUKU CBOWCTB Auokcuaa asota (IV), meTunamuHa, bpoma, npu
(paKLMOHHOW NeperoHKn HedTun. B Lenax 3KOHOMUM BPEMEHU €r0 MOXHO UCMO/b30BATh NPU
M3yYeHUN CBOMCTB yrnekucaoro rasa. AMXP noaxoaut ana nonyyeHus 6e3soLHON a30THOW
KUcnoTbl, bpombeH3ona, HUTPobeH30na U APYrUX COeAUHEHUN.

Mpubop dna deMoHCcMpayuu 3a8UCUMOCMU CKOpPO-
CMU XUMUYeCKUX peakyuli om pas/iu4HbIX pakmopos

NCNoNb3ylT Npu U3ydyeHun Tembl «CKOPOCTb XMMUYECKON
peakuum» 1 TennoBoro 3hdekTa XUMUYECKUX pPeakLnin.
Mpnbop AaET BO3MOXHOCTb IKCMEPUMEHTAIbHO UCCNEA0-
BaTb B/IMAHME HA CKOPOCTb XMMUYECKMX PeaKLNIA Cnesyto-
WKx (GakTopoB: MPUPOAbI pearvpyoLmx BewwecTB, KOH-
LeHTpaLuKN pearmpyrowmx BewecTs, NAOWAAN TPAHULbI
pasgena gas B reTeporeHHbIX CUCTeMax (MOBEPXHOCTM CO-
MPWKOCHOBEHMA MEXAY pearvpyrowmnMy Bew,ecTsamu),
TemnepaTypbl, KaTasn3aTopa, MHrnbuTopa.

Puc. 4. Mpnbop ans AeMOHCTPALMM 3aBUCUMOCTU CKOPOCTY

XUMUYECKMX peakLmii OT pa3nnyHbiX hakTopos: 1 — NoACTaB-
Ka;, 2 — cocyabl JlaHgonbTa; 3 — MaHOMeTpUYeckne TpybKu

Mpnbop COCTOMT M3 NMOACTABKM, HA KOTOPOMW 3aKpensieHbl ABE MaHOMETpUYeckue TpyobKu,
KOTOpble COeANHATCA C cOCyaamu JIaHAOMbTA C MOMOLLbI NAACTUKOBOM TPYOKM C Npobkamu
(puc. 5). Mexay MaHOMETPUYECKMMM TPYOKAMM HA MaHeNM HaHeceHa LWKana Ana HabnwpeHus
YPOBHS XWAKOCTU B TpyOkax. OKpaleHHOW XUAKOCTbI0 MOXET bblITb pacTBop Ntoboro kpacm-
Tens B BOAeE.

Munemka-do3amop — npwucnocobneHne, NUCNonb-
3yemoe B slabopaTopuu Ana OTMEpUBAHUA onpeae-
NéHHOro 06bEMA XMAKOCTW. MUNeTKN BbIMyCKaOTCA
nepemMeHHOro 1 NoCTOAHHOrO 0bbéMa. B komniek-
Tbl 000PYA0BaHMA ANS MEAMLMHCKMX KNACCOB BXO-
AAT YAO0OHbIE MUNETKWU-A03aTOPbl OAHOKAHANbHbIE,
NO3BONIAIOLLME HACTPOUTb HEOOXOAMMbIN 06BEM OT-
bupaemoii XMAKOCTM B TPEX Pa3/IMYHbIX Ananaso-
Hax (puc. 6). icnonb3oBaHWe COBPEMEHHbIX TEXHO-
NIOrUW M LLBETOBOM KOAMPOBKM AMana3oHa A03Mpo-
BaHMA [aET BO3MOXHOCTb KAyeCTBEHHO, TOYHO,
6e30nacHO BLINONHATL NUMeTUpoBaHWe. [lUneTku
NMEIOT CMEHHbIE NAACTUKOBbIE HAKOHEYHUKM.

Puc. 5. [nneTkn fo3atopsl
OZHOKAHa/IbHble MEePeMEHHOr0
obvéma: 1 — 110 mn; 2 —
100—1000 mkn; 3 — 10—100 mka.
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baHa koMbuHUpOBAHHAA NpejHa3HaYeHa AN HarpeBa CTeKAAHHbIX U hapdhopoBbIX
COCyno0B, Korga TpebyeTca co3naTh BOKPYr HArpeBaeMoro cocya paBHOMepHOe TeMnepa-
TypHOE none, n3bexaTb UCNOMb30BAHMA OTKPLITOrO NAaMeHU U PacKaNéHHOM 3NeKTpuye -
ckou cnupanu (puc. 7). Kopnyc KombuHupoBaHHOM baHu caenaH u3 anioMuHus. Xua-
KOCTHas 4acTb KOMOMHMPOBAHHON HaHM 3aKPbIBAETCA KOMbLAMM PA3IMYHOrO ANAMETpa.

Puc. 6. baHa koMbuHUpPOBaHHaA fnabopaTopHas. A — BoafAHaa baHs. b — necyaHas b6aHs

[Ins HarpeeaHus cocynos Ao 100 oC B kayeCTBe TENIOHOCUTENS UCMONb3YIOT BOAY, KOrAa Tpe-
byeTca co3naTh 60ee BbICOKYIO TeMNepaTypy NPUMEHSIOT CONEBblE PACTBOPBI. TEMIOHOCUTENEM
MOXeT bbITb rauuepuH. OH obecneynsaeT uHTepBan Temnepatyp ot 60 fo 180 oC. Bbiwe 370V
TemMnepaTypbl rULEPUH HAYMHAET pa3naraTbCa U AbIMUTL. N8 HarpeBaHus A0 Oonee BbICOKMX
TeMnepartyp MCnonb3yT LUINHAPOBOE MACNO WAM CUNUKOHOBOE. bonee 6e3onacHo NCnonb3o-
BaTb ANS HANOMHEHNS BaHb CyXON MeNKO3ePHUCTbIN Necok. OAHAKO NecoyHble baHn nporpesa-
l0TCA HEPABHOMEPHO. B COCTaB KOMMNNEKTA BXOAMT CUTO A8 NPOCEUBAHNA PEYHOrO Necka.

NcToyHnKOM Tenna AN KOMOWHWPOBAHHOW BaHM ABAAIOTCA INEKTPUYECKUE MAUTKM C 3a-

KPbITOW CNUpanblo.
CnpaBO4YHUK
Mpu6op 918 nonyyeHUA 2a308 UCMOMb3YETCA A8 NONYYEHUS HEDONMbILIMX KOMNYECTB
ra3oB: BOAOPOAA, KUCA0poaa (M3 nepokcuaa BoA0POAa), YreKUCnoro rasa.

2
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Puc. 7. Mpnbop Ans nonyyeHus u cobupanus rasos
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lNpuMmepHas pabouas nporpaMMa nNno XMMUM
ansa 8—9 ks1accoB C UCNOJIb30OBaHUEM
o6opynoBaHusa LUeHTpa «Touka pocra»

Ha 6a3e weHTpa «Toyka pocTa» obecneymBaeTcs peanusauus obpa3oBaTe/ibHbIX NPOrpaMm
eCTeCTBEHHO-HAYYHOMN W TEXHONOMMYECKOW HanpaBNeHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMAMK 3aKOHOAATENbCTBA B Chepe 06pa3oBaHMA U C Y4ETOM pekomeHpauun depe-
panbHOro onepartopa y4ebHoro npeameTa «XuMus».

ObpasoBaTtenbHas nporpaMma Mo3BO/AET WHTErpupoBaTb peann3yeMble MOAXOZAb, CTPYK-
TYpY M COLEepXaHue Npu opraHn3aLnm obyyeHus xumum B 8—9 knaccax, BICTDOEHHOM Ha ba-
3e N1t060ro n3 LOCTYNHbIX y4ebHO-MeToAMYECKUX KoMnnekcoB (YMK).

Mcnonb3oBaHne obopynoBaHus «Touyka pocTa» Npu peanusauumn gaHHon Ol no3sonset
CO34aTb YC/IOBUA:

+ BNS PaCLIMPEHNA COLEPXKAHMS LKONbHOrO XMMUYeckoro obpasoBaHus;

+ LN TOBbILEHMA MO3HABATENIbHOW AKTUBHOCTK 0OYYaloWMXCA B €CTeCTBEHHO-HAYYHOM

obnacTtu;

+ ONS Pa3BUTUA NUYHOCTU pebEHKA B npoLecce obyyeHUs Xumuu, ero cnocobHocTen,

(OopMMPOBAHMSA W YAOBNETBOPEHUA COLMANBHO 3HAYUMbIX MHTEPECOB M MOTpebHOCTEN;

« LN paboTbl C OAAPEHHBIMM WKONbHUKAMM, OPTraHM3aLUM UX PA3BUTUS B PA3NINYHbIX 00-

nactax obpasoBaTesibHOM, TBOPYECKON AEATE/IbHOCTM.

MnaHupyembie pe3ynbTaTbl 0CBOEHUA y4ebHOro npegmera «Xumusa»
C ONMCaHMEM YHUBEpPCaJIbHbIX YYe€6HbIX AeNCTBUM,
AOCTUraeMbix 06yyarowuMmcs

JluyHOCMHbIEe pe3ysibmamel

O6yyarowulica nosly4um B803MOXHOCMb 018 POPMUPOBAHUA CNEOYIOWUX JUYHOCMHbIX
yyA:
+ OMpefeneHne MOTUBALMN U3yYeHUs yyebHOro MaTepuana;
+ OLLeHMBAHME YyCBaWBAEMOro yyebHOro martepuana, UCXons U3 COLMANbHbIX U NNYHOCT-
HbIX LLeHHOCTEMN;
+ TOBbILEHNE CBOEr0 06Pa30BaTENIbHOIO YPOBHS U YPOBHA FOTOBHOCTM K U3YYEHMIO OC-

HOBHbIX UCTOPUYECKNX C06bITI/Il7I, CBA3AaHHbLIX C Pa3BUTUEM XUMUN U O6U.I,€CTBa;
+ 3HAaHWe npaBun noeeaeHna B YPE3BblYAUHLIX CUTYaALLNAX;

+ OLLeHMBAHME COLMANBbHON 3HAYNMOCTM I'IpOd)ECCI/IVI, CBA3aHHbIX C XVIMI/IEI7I;

+ BnajeéHne npasuniamMu be3onacHoro o6anJ,eva C XUMNYyeCKuMin BeLLLeCTBAMU U o6opy—
LOBaHNEM, NpOoAB/IEHNE 3KONOrnYecKomn KYNbTYpPbl.

MemanpedmemHbie pe3ynbmamel

PezynsmusHbie
O6yyarowulica nosy4um 803MOKHOCMb 01 (HOPMUPOBAHUA COYIWUX pe2yAMUBHbIX
/A
+ LenenonaraHne, BK/OYas MOCTAHOBKY HOBbIX Lieneid, npeobpa3oBaHne MnpakTUYeCKon
3a/la4M B NO3HABATENbHYI, CAMOCTOATE/IbHbI aHANN3 YCIOBUIA LOCTUXKEHNA LeN HA OC-
HOBE YYETa BbIAE/IEHHbIX YUMTENIEM OPUEHTUPOB AENCTBMA B HOBOM YYebHOM MaTepuane;
+ MNAHWPOBAHME NYTU LOCTUXEHUS Lienen;
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+ YCTaHaB/IEHWE L,eNeBbIX NPUOPUTETOB, BbiAENEHNE aNbTePHATUBHBIX CNOCOOOB AOCTUXE-
HUA Lenu 1 Bbibop Hanbonee 3cdeKkTUBHOIO cnocoba;

+ YMeHMe CaMOCTOATE/IbHO KOHTPONMPOBATh CBOE BPEMSA W YNPaBAATb UM;

+ YMEHWe MPUHUMATb PeLeHns B NPobNeMHON CUTyauuu;

+ MOCTAHOBKA yYebHbIX 3a[a4, COCTaBNEHNE NAAHA U NOCAeL0BaTENbHOCTY LENCTBUIA;

+ OpraHu3auusa paboyero mMecrta npw BbINONHEHUN XUMUYECKOTO IKCNEPUMEHTA;

+ MPOrHO3MPOBAHME PE3Y/NbTATOB 0OYYeHUA, OLEHNBAHME YCBOEHHOrO MaTepuana, oLeHKka
KayecTBa M YPOBHS NOJYYEHHbIX 3HAHWUI, KOPPEKLMA NNaHa U cnocoba AenCTBUA Npw

HeobXoANUMOCTHU.
[Mo3HasameibHble

Ob6yyarowulica nosly4um B03MOXKHOCMb 019 POPMUPOBAHUSA CAedyujUX No3Hasame/lb-
HbIX YY/:
+ TOWUCK U BblAeNeHne UHhopmauum;

+ aHanu3 ycnoBuii u TpeboBaHUM 3aAauun, BbIbOp, conocTaBneHne U 060CHOBaHWE CNOCO-
ba pelleHuns 3aaauu;

+ BblOOp Hanbonee 3dhekTUBHBIX CNOCOOOB peleHns 3a4aun B 3aBUCUMOCTU OT KOHKpeT-
HbIX YC/TOBUW;

+ BbIABUXEHME 1 06OCHOBAHME runoTe3bl, BoIOOP cnocoba eé npoBepky;

+ CaMOCTOATE/IbHOE CO34aHMe ANrOpUTMa AeATeNIbHOCTU NPY peweHun npobiem TBopye -
CKOro ¥ MOMCKOBOIO XapakTepa,; )

+ YME@HUA XapakTepu30BaTh BELLECTBA MO COCTaBY, CTPOEHMIO U CBOMCTBAM,

+ OMUCbIBAHWE CBOWCTB: TBEPAbIX, KUAKMUX, ra3000pa3HbIX BELLECTB, BbIAENEHNE UX CYLLEe-
CTBEHHbIX MPU3HAKOB;

+ U306paxeHne cocTaBa MPOCTEMWMX BELLECTB C NMOMOLLbIO XUMUYECKUX (HOPMYN U CyL-
HOCTU XUMWUYECKUX PeaKLUiA C MOMOLLBI0 XUMUYECKUX YPABHEHWNIA;

+ MpoBeJeHNe HADNOAEHWUN, ONUCAHWNE MPU3HAKOB W YCNOBUIA TEYEHUS XMMUYECKUX peak-
WA, BLINOHEHME XMMUYECKOrO 3KCMEePUMEHTA, BbIBOAbI HA OCHOBE aHanu3a Habnwae-
HWII 32 3KCMEPUMEHTOM, pelleHmne 3a4a4, NosydyeHne XUMUYECKOW MHpopMaLMmn 13 pas-
JINYHBIX NCTOYHUKOB;

+ YME@HWEe OpraHu30BbIBATb UCCNEA0BAHNE C Lie/Ibi0 NPOBEPKU TUMOTE3;

+ YMEeHWe Jenatb yMo3aknioueHns (MHAYKTUBHOE W MO aHANIOTUK) U BbIBOAbI;

+ YMeHUe 0ObEeKTUBHO OLEHUBATh MHMOPMALMIO O BELLECTBAX M XMMUYECKUX mpoLeccax,

KPUTUYECKU OTHOCUTHCA K HCQBAOHaquOVI nHdopmaumu.
KoMMyHUKamusHsbie

O6yyarouutica noslyyum B03MOXHOCMb 01 (POPMUPOBAHUA Ce0youUX KOMMYHUKamus-
Hbix YY/:

+ MOJIHOE U TOYHOE BbIPAXEHWE CBOMX MbIC/IEN B COOTBETCTBUM C 3afjadyaMi U YCIOBUAMYU
KOMMYHUKaLUW;

+ a[leKBATHOE WCMO/Ib30BAHWNE PEYEBbIX CPEACTB ANA Y4acTUs B AUCKYCCUM W apryMeHTa-
LMKM CBOEM MO3ULMUKM, YMEeHUE NPeACTaBAATb KOHKPETHOE COAepXaHue C CooblieHneM
ero B NUCbMEHHOI W YCTHOW dopMe, onpeaeneHne cnocobos B3aMMOAENCTBUA, COTPYA -
HWUYeCTBO B Noucke 1 cbope nHbopmaLny;

+ OnpefeneHne cnocobos B3aUMOAENCTBIA, COTPYAHNYECTBO B MOUCKE U cbope MHGOp-
MaLuu, yyactue B guanore, naaHUpoBaHue obwWwmux cnocoboB paboTbl, NPoOsBIEHUE YBa-
XUTENbHOMO OTHOLIEHUA K APYrVM YYalnumcs;

+ OMUCAHWE COLEPKAHMUS BbIMOMHAEMbIX AEWCTBUIA C LLE/Ibi0 OPUEHTUPOBKM B MPELMETHO-
NPaKTUYEeCKOW AeATeNbHOCTH;

+ YMEHMS YYUTbIBATb Pa3HbIE MHEHUS U CTPEMUTBLCA K KOOPAMHALMUMN PA3NINYHBIX NMO3ULUIA B
COTPYAHUYECTBE;
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+ (opmynmpoBaTb COHCTBEHHOE MHEHME U MO3ULMUI0, apryMeHTUPOBATb U KOOPANHUPO-
BaTb €€ C NO3MLMUAMU NAPTHEPOB B COTPYAHMYECTBE MPU BbIPAbOTKe 0OLLEr0 peleHns B
COBMECTHOW AeATeNbHOCTY;

+ OCYLLEeCTBAATb B3AWMHbIA KOHTPO/Ib 1 OKa3blBaTb B COTPYZLHMYECTBE HEODOXOAMMYIO B3aun -
MOMOMOLLb;

+ MNaHMpoBaTbh 0bwme cnocobbl paboTbl; OCYWECTBAATb KOHTPOb, KOPPEKLMIO, OLLEHKY
[eiCTBUI NapTHEPA, YMETb Ybexaathb;

* UCMONb30BaThb afEKBATHble A3bIKOBbIE CPeACTBA A/ OTODOPAXKEHMA CBOWMX YYBCTB, MbIC-
nei, MOTUBOB U NOTPeOHOCTeN; 0TOOpaxaTh B peun (onucaHue, obbACHEHNE) COAepka-
HWe COBeplIaeMblX AENCTBUMN, Kak B (hopMe rPOMKOW COLMANN3NPOBAHHON peyun, Tak 1 B
hopMe BHYTPeHHEeN peyu;

+ pa3BMBaTb KOMMYHMKATWBHYIO KOMMETEHLWUIO, NCMNOb3Ys CPeACcTBA YCTHOW W MUCbMEH-
HOW KOMMYHMKaLKUK npu paboTe ¢ TekCTaMu y4yebHMKA U LOMONHUTENbHOW NTNTEPaTypPOun,
CNPaBOYHbIMM TabnULAMK, NPOABASATL FOTOBHOCTb K YBAXEHWIO MHOM TOUYKW 3PEHUA Npw
06CyXAeHUN Pe3ynbTaTOB BbINONHEHHOW PabOThI.

lpedMemHble pe3ysibmamel

O6yyarowulics Hay4umcs:
+ NMPUMEHATb OCHOBHbIE METOZAbI NO3HAHUA: HAbNAEHME, N3MEPEHME, IKCNEPUMEHT;

+ OMWCbIBATb CBONCTBA TBEPAbIX, XUAKNX, Fa3000pa3HbIX BELLECTB, BbIAENAS UX CyLLe-
CTBEHHbIE MPU3HAKY;
PACKPbIBATh CMbICN 3aKOHA COXPAHEHWS MacChl BELECTB, aTOMHO-MONEKYNIAPHON Teo-
puu;

+ pa3nnyaTth Xumuyeckue u Gunyeckue SBNEHUS, Ha3blBaTb NPU3HAKU W YCNOBUA MpoTe-
KaHUA XUMUYECKUX peakLui;

+ cobnoaath npasuna besonacHoi paboTbl NPU NPOBEAEHUN OMbITOB;

+ TONb30BaTHCA NAbOPATOPHLIM 0OOPYAOBAHNEM M NOCYLOMN;

+ ToNy4yaTh, cobnpatb razoobpasHble BELLECTBA U Pacno3HaBaTh WX;

+ XapakTepu3oBaTb GU3MYECKME N XMMUYECKNE CBOWCTBA OCHOBHBIX K/1AaCCOB HEOPraHuye -
CKUX COeAMHEHWIA, MPOBOANUTL OMbIThI, NOATBEPXKAAOLLNE XUMUYECKME CBONCTBA U3YUYeH -
HbIX K1ACCOB HEOPraHWYeCKUX BELLECTB;

+ PACKPbIBATb CMbIC/T MOHATUA «PACTBOP», BbIYNC/IATL MACCOBYIO [,0/110 PACTBOPEHHOIO
BELLEeCTBA B PacTBOPe, rOTOBUTb PAcTBOPbI C ONpeAenéHHON MACCOBOW A0neil pacTBO-
PEHHOIO BeLLeCTBa;

+ XapaKTepu3oBaTb 3aBUCUMOCTb (HU3MYECKUX CBOWCTB BELLECTB OT TUMA KpUCTanimye-
CKOW peléTkr, onpeaenaTb BUA, XUMUYECKOW CBA3M B HEOPTraHUYECKUX COeAMHEHUSX;

+ PACKpPbIBATb OCHOBHbIE MONIOXEHUA TEOPUN INEKTPOAUTUYECKOW AMCCOLMALLMNM, COCTAB-
NATb YPABHEHUA INEKTPONUTUYECKON AUCCOLMALUN KUCNOT, LLEeN0Yen, CONEN N peakLum
MOHHOIO 0bMeHa;

+ PaCKpbIBATb CYLLHOCTb OKUCAUTENbHO-BOCCTAHOBUTENbHbIX PeaKL i, OnpeaenaTb OKUC-
NNTeNb U BOCCTAHOBUTENb, COCTABAATb YPABHEHUA OKUC/IUTENbHO-BOCCTAHOBUTE/IbHbIX
peakuun;

+ Ha3blBaTb (DAKTOPbI, BANAIOLLME HA CKOPOCTb XUMUYECKOW peakLuu;

+ XapaKkTepu3oBaTb B3aWMOCBA3b MEXAY COCTABOM, CTPOEHWEM U CBOWCTBAMMU HeMeTan-
OB U META/NOB;

+ NMPOBOAUTb OMbITbI MO MONYYEHUIO U U3YYEHNIO XUMUYECKUX CBOWCTB PA3/INYHbIX BE-
LLeCTB;

+ TPaMOTHO 06palLaThCs C BELLECTBAMW B MOBCEAHEBHON XU3HW.
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O6yyarowulics nosy4um B03MOXHOCMb HAYYUMbCA:

+ BbIABUrATb M MPOBEPATb IKCMEPUMEHTANbHO TUMOTE3bl O XWMMUYECKMX CBOMCTBAX Be-
LLeCTB Ha OCHOBE MX COCTaBa M CTPOEHMUS, UX CMOCOBHOCTM BCTYNaTb B XMMUYECKNe pe-
aKkLuu, 0 XxapakTepe W NPOAYKTaX Pa3/INYHbIX XUMUYECKUX PeaKLMit;

+ XapakTepu3oBaTb BELLECTBA MO COCTaBY, CTPOEHWIO W CBOMCTBAM, YCTaHABAWBATb MpU-
YNHHO-CNEeACTBEHHbIE CBA3M MeXAY AAHHbIMWU XapaKTePUCTUKAMM BELLECTBA;

+ COCTaBNIATb MOJIEKYNAPHbIE W MOJHbIE MOHHbIE YPABHEHWA MO COKPALLEHHBIM MOHHbIM
YpPaBHEHUAM;

+ MPOrHO3MpPOBaTb CMOCOBHOCTb BeLLeCTBA MPOABAATL OKUC/WUTE/bHblE WA BOCCTAHOBM -
Te/IbHble CBOWCTBA C YYETOM CTEMEHEN OKUCIEHWUA 3NEMEHTOB, BXOAALLMX B €0 COCTaB;

+ BbIABUIaTb U NPOBEPATb IKCNEPUMEHTANILHO MMMNOTE3bl O pe3y/bTaTax BO3LEMCTBUS pa3-
NINYHBIX (DAKTOPOB HA M3MEHEHME CKOPOCTU XMMUYECKOW peakLum;

* MCNONb30BaTb NPUOOPETEHHbIE 3HAHUSA AN IKONOMMYECKM FPAMOTHOIO NOBEAEHMSA B
OKpYyXaloLLen cpese;

+ UCMONb30BaTh MPUOOPETEHHbIE KNHOYEBblE KOMMETEHLWM NPU BbINONHEHUN NPOEKTOB M
pelweHnn yyebHo-nccnesoBaTeNbCkUX 3aay No M3y4yeHMI0 CBOMCTB, CNOCOOOB Mosyye-
HWUSA U PAcno3HABaHMA BELLECTB;

+ ODObEKTMBHO OLLeHMBATb MH(OPMALMIO O BELLECTBAX N XMMUYECKNUX NpoLeccax;

+ 0CO3HaBaTb 3HAYEHME TEOPETUYECKUX 3HAHUN NO XMMUW ANA NPAKTUYECKOW AesTenbHO-
CTU Ye/loBeKa,;

+ CO3[,aBaTb MOLE/N U CXEMbl A/ PELIEHMS YYeOHbIX U NO3HABATE/bHbIX 3aa4; NOHUMATb
He0bX0ANMOCTb COBNOAEHNS NPEANUCAHUIA, NpeaiaraeMbiX B MHCTPYKLMAX MO UCMONb-
30BaHWI0 1EKAPCTB, CPeACTB OLITOBOM XUMUM U Ap.

®opMbl KOHTpONA

KoHTponb pe3ynbTaToB 0Oy4YeHNs B COOTBETCTBUM C AaHHOW Ol npoBoAMTCA B hOPME MUCh-
MEHHBIX W 3KCNePUMEHTaNbHbIX PaboT.




0€

NHEKJT0D g

TemaTnyeckoe njiaHMpoBaHue

TeMaTUueckoe NIaHMPOBaHWe MaTepuana B 8 Kiacce

Ne Tema CopepixaHue LleneBas ycTaHoBKa ypoka Kon-so MnaHupyeMble pesynbTaThl Wcnonb3osanne
n/n yacoB ob6opyaoBaHus
1 MeToabl no3Hauua | MpakTuyeckas pabota Ne 1 | 34akoMcTBO € OCHOBHbIMM 1 YMeHWe nonb3oBaThCa Harpe- | [atumk Temnepa-
B XUMUW. JKcnepu- | «M3yyeHne CTpoeHus nna- | MeToLaMu HayKu BaTeNbHbIMW Npnbopamu Typbl (Tepmonap-
MeHTa/IbHble OCHO- | MEHU» HbIIA), CNUPTOBKA
Bbl XMMUU
2 MeToabl no3Hanua | JlaboparopHsiid onbiT Ne 1 3HaKOMCTBO C OCHOBHbIMU 1 OnpepenaTb BO3MOXHOCTb [laTynk Temnepa-
B XuMuun. Ikcnepu- | «[lo Kakow Temnepartypbl MeToAaMMn HayKu NPOBEAEHNS peakLnit u npo- | Typbl (Tepmonap-
MEeHTa/IbHble OCHO- | MOXHO HarpeTb BelLe- LLeCCoB, Tpebywwmnx Harpe- HbI), CMMPTOBKA
Bbl XMMUU CTBO?» BaHMA
3 MeToabl no3Haua | J1abopatopHbiit onbiT Ne 2 [laTb npeacTasneHue o 1 YMeHue Bbl6upatb npubops Jatunk Temnepa-
B XMMUU. JKCnepu- | «/3mepeHne TemmepaTypbl | TOYHOCTU M3MepeHUI Lnd- AN NPOBEAEHUS N3MEPEHUI, | Typbl NNATUHO-
MEeHTa/IbHble OCHO- | KMMEeHWUA BOAbI C MOMOLLbIO | POBbLIX AATYNKOB M aHANIO- Tpebyowmx TOYHOCTN NOKa- | Bblil, TEPMOMETP,
Bbl XUMUU JaTunka TemnepaTypsl U roBbIX NPUbOPOB 3aHUN. ANeKTpuyeckas
TepMomeTpa» nanTKa
4 | MeTogbl no3Hanus | J1abopaTopHbii onbiT Ne 3 Cdopmuposatb npeacTas- 1 3HaTb npoueccel, npoTekato- | [laTunk Temnepa-
B XUMuK. Ikcnepu- | «OnpepeneHve Temnepary- | NeHue o Temneparype LMe nNpy NNaBneHUN BewwecTB | Typbl (Tepmonap-
MEHTa/IbHbIe OCHO- | Pbl MIABAEHUS U KPUCTAN- | NnaBneHus, 0bpaTmMocTy W UX KpucTanimsauuu HbIVA)
Bbl XUMUWU nn3aLumn metannar» MNasneHns n KpuctTannmsa-
Luu
5 | MepBoHayanbHble | J1abopatopHbiii onbiT N 4 | SxcnepumeHTanbHOE ] YMeTb OTNMYaTh BOAONPO- [laTumk anekTpo-
XuMnyeckune noHa- | «OnpenenexHne BOAONPO- | onpejenexune AUCTUAIN- BOZLHYI0 BOAY OT AMCTUANUPO- | MPOBOAHOCTH,
TVA. YncTble Bewe- | BOLHOW W AMCTUAIMPOBAH- | POBAHHOW W BOAOMNPOBO- BAHHOMW, 3HATb, MOYeMy AN L1hpoBON MU-
CTBa U CMecK HOW BOAbI» LHOW BOAb MpoBefeHN 3KCMepUMEHTOB | KPOCKOM
NCNOMb3YIT AUCTUNNNPOBAH-
HYI0 BO4Y
6 | NepBoHayanbHble | [leMOHCTPALMOHHBIN IKC- N3yyeHne XumMmnyecknx ss- ] YmMmeTb oTAnyaTh msmyeckne | [latumk Temnepa-

XUMUYyeCkne noHA-
Tna. dusmueckme u

XUMNYeCKne apne-
HWNA

nepumeHT N2 1 «Bbigene-
HUE W NOrnoLWeHmne Ten-

Jla - NPU3HaK XnuMn4ye-
CKOW peakumnm»

JIeHUI

MPOLLECChl OT XMMUYECKUX pe-
aKLUI

TYpbl NNATUHOBbIN

vi150d '5 V)hOL

BEUWUX




SNHEXJaT0) g

TE

podoskeHue
N Tema Copep)xxaHue LleneBasi yctaHOBKa ypoka Kon-Bo MnaHupyemMble pesynbTaTbl Wcnonb3osanue
n/n ¥ y Yyacos v Y ob6opynoBaHus
7 | NepBoHayanbHble | leMOHCTPALMOHHbBIN 3KC- N3yyeHne aBneHnn npu ] 3HaTb, YTO NPU NPOTEKAHMM Mpubop ana
XUMUYecKne noHs- | nepumeHT N 2. «Pa3noxe- | pa3noXeHUW CNIOXKHbLIX Be- peakLunin MONEKY/bl BELLECTB | OMbITOB C M€K~
™. MpocTble v HWe BOAbI 3NEKTPUYECKNM ecTs pa3pyLLatoTCa, a aTOMbl CO- TPUYECKNM TOKOM
CNOXHble BelLe- TOKOM>» XPaHATCA (AN BELLeCTB C
CTBA MOJEKYNAPHbIM CTPOEHNEM)
8 | MepBoHayanbHble | leMOHCTPALMOHHBIN 3KC— | DKCMepuMeHTaNbHOe AOKa- ] 3HaTb (OPMYANPOBKY 3aKOHA | Becbl anekTpoH-
XUMUYeckmne noHa- | nepumeHT N2 3. «3aKOH CO- | 3aTeNbCTBO AEWCTBUA 3aKO- M YMETb NPUMEHATb €ro Ha Hble
TUA. 3aKOH COXpa- | XPaHeHMs MacCbl Be- Ha NpaKkTUKe, NPW pewweHnmn pac-
HEHWA MaccChl Be- LLecTB» YETHbIX 3a4au
wecTB
9 | Knaccol HeopraHu- | [leMOHCTPAUMOHHbIA 3KC— | JKCMepUMEHTaNbHO onpe- 1 3HaTb 06BEMHYIO LONI0 CO- Mpubop ansa
YeCckMx coeamHe- nepumeHT N2 4. «Onpepe- | oennTb COAEPXAHWE KUC- CTaBHbIX yacTeil BO3AyXa onpenenexmns co-
HuiA. CocTaB BO3- NleHMe COCTaBa BO34yXa» nopoja B BO3ayxe CTaBa Bo3ayxa
ayxa
10 | Knaccol Heopranu- | MpakTuyeckas pabota Ne 2 | CunTes conu u3 kucnoTsl u ] YMeTb NpOBOANTL NPOCTEN- LUudposoit mu-
YeCKMUX CoeanHe- «lMonyyeHne MegHOro Ky- | oKkCuAa metanna LIMe CUHTE3bl HeOpraHuye- Kpockon
HuiA. CBOWCTBA nopoca» CKWX BeLLeCTB C MCNOMb30BaA-
KncnoT. HUEM MHCTPYKLLUAK
11 | PacTBOpbI NabopatopHbiit onbIT Ne 5 MUccneposatb 3aBUCUMOCTD ] MMeTb NpefcTagneHue o pas- | atumk Temnepa-
«M3yyeHne 3aBUCUMOCTH PacTBOPUMOCTM OT Temne- HOW 3aBWCUMOCTY PacTBOPU- | Typbl NNATUHOBbIN
PaCcTBOPMMOCTU BeleCTBa | paTypbl MOCTM BELLECTB OT TemMnepa-
OT TemMnepartypbi» Typbl
12 | PacTBOp®I NabopatopHbiit onbIT Ne 6 [Toka3aTb 3aBUCUMOCTD 1 YMeTb ncnonb3oBath uudpo- | Lnudposoi Mu-
«HabnioseHne 3a pocTom PacTBOPUMOCTM OT Temne- BOW MUKPOCKON AN1f u3yye- Kpockon
KPUCTaNnaoB» paTypbl HMA OPMbI KPUCTANNOB
13 | PacTBOpSI. NabopatopHbii onbiT Ne 7 | ChHopMupoBaTh NOHATUS 1 MmeTb npeacTasnenne o pas- | Jlatunk Temnepa-

«[MepecbileHHbIA pac-
TBOpP»

«pa3baBieHHbIN PAcTBOP»,
«HACbILLEHHbIV PacTBOP»,
«NepechiLLeHHbIN PaCTBOP»

JINYHOW HACHILLEHHOCTM pac-
TBOpPA PACTBOPAEMbIM Belle-
CTBOM

TYpbl NNATUHOBBIN

BEUWUX

vV130d '\ VIhOL
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lMpodosikeHue

Ne Tema Copep)xaHue LleneBass yctaHOBKa ypoka Kon-so MnaHnpyembie pe3ynbTaTthbl Wcnonb3osanne
n/n yacoB ob6opyaoBaHus
14 | PacTBOp®I MpakTuyeckas pabota Ne 3 Cdopmuposatb npeacras- 1 YMeTb onpefenaTb KOHLUEeH- Jatumk ontuye-
«OnpeaeneHune KOHLEH- NIeHNe O KOHUeHTpauuu Be- TPaLWIo pacTBOpa, UCMOMb3yA | CKOW NAOTHOCTM
TpaLuWu BeLWEeCTB KOOPU- | LWEeCTBA U KOJINYECTBEHHOM NHCTPYKLUIO
MeTPUYeCKMM No Kanubpo- | aHanmse
BOYHOMY rpadinKy»
15 | Kpuctannorugpa- | JlabopatopHsiit onbiT Ne 8 | Chopmuposath noHaTMe 1 3HaTb CMOCOBHOCTL KpUCTan- | JlaTynk Temnepa-
Tbl «Onpepenenune Temnepaty- | «Kpucrannorngpar» NOrNAPaToB pa3pywaTbCs TYpbl NNATUHOBBIN
Pbl PA3N0XEHNA KpUCTan- npu HarpeBaHuu
norunppara»
16 | Knaccel Heopraun- | lpakTiyeckas pabota Ne 4 Cdopmuposats npeacTas- 1 YmeTb onpegenatb pH pac- Jatymk pH
YeCKMX coeamHe- «OnpegeneHue pH pactso- | neHue o pH cpenbl Kak xa- TBOPOB
HuiA. OCHOBaHMA POB KUC/IOT U LLEN0Yen» PAKTEPUCTUKN KUCIOTHO-
CTV pacTBopa
17 | Knaccol HeopraHu- NabopartopHbiit onbIT Ne 9 CcopmupoBsatb npeacTas- 1 MpumeHATL yMeHUa no onpe- | Jatumk pH
Yyeckux coeguHe- «OnpeaeneHue pH pas- neHwue o wkane pH AeneHnio pH B npakTUYeckom
HuiA. OCHOBaHMA NNYHBIX Cpeay LeATeNbHOCTH
18 | Knaccel HeopraHu- NabopartopHsiit onbiT Ne 10 JKCNepuMeHTaIbHO A0Ka- 1 MoHMMaThb CywWwHOCTb Npouec- | JaTtunk pH, po3a-
YeCcKMX coeamHe- «Peakuusa HenTpanusa- 3aTb XMMUYeCKMne CBOWCTBA ca HelTpanu3aLum u npume- Top 06bEMA XKuNa-
HUN. XuMUyeckue LnK». [LleMOHCTPALMOHHbIN | OCHOBAHUN HATb MPOLLECC HeNTpanm3a- KoCTu, blopeTka,
CBOMCTBA OCHOBa- | 3kcnepumeHT N2 5 «OcHo- LM HA NpaKTuKe AATYMK Temnepa-
HUW BaHMs. TennoBol 3 dekT TYpbl NNATUHO-
peakLuu ruapokcmaa Ha- BbllA, AATYMK AaB-
TPWA C YrNeKUCabIM ra3om» NeHUA, MarHuT-
Has Melanka
19 | CeoitcTsa Heopra- | J1abopatopHbiit onbiT Ne 11 | cnonb3oBaTh nomyyeH- ] YMeTb onpeaenath KUCN0T- Natumnk pH

HUYECKUX CoeAM-
HEeHUN

«Onpen.eneHme KUCNOTHO-
CTV NO4YBbLI»

Hble 3HaHWUA ANs onpene-
NIEHUA KUCNOTHOCTM pac-
TBOPOB

HOCTb MOYB

vi150d '5 V)hOL

BEUWUX
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podoskeHue
Ne Tema CopepxaHue LleneBas yctaHOBKa ypoka Kon-so MnaHnpyembie pe3ynbTaThbl Wcnonb3osanne
n/n ¥ y yacoB ¥ ¥ ob6opyaoBaHus
20 | Xumunueckas cessp | AEMOHCTPALMOHHBIA OMBIT | [Moka3aTh 3aBUCMMOCTb ] YMeTb onpegensTtb TR Kpu- JlaTuuk Temnepa-
Ne 6 «Temnepatypa nias- (u13nyecknx CBOMCTB Be- CTaNMYeCKUX pewéTok no TYpbl MAATUHO-
NIEHUA BELLeCTB C Pa3HbIMM | LWLECTB OT TUMA XUMUYECKON Temneparype niaeBieHus BbIlA, AATYMK TeM-
TUNAMW KPUCTANINYECKUX | CBA3WU neparypbl TepMO-
peLWweToK» napHbIi
21 | Teopma anekTpo- JLeMOHCTPALMOHHBIA ONBIT | [okasaTh, YTO pacTBOpe- ] 3HaTb, YTO pacTBope- [laTuuk Temnepa-
nutnyeckon amcco- | Ne 1 «Tennosow ek HUe BeLLecTB UMeeT paa HUe - U3NKO-XMMUYECKUN | Typbl NNATUHOBBIN
umauunm pacTBOpPEHNA BelLeCTB B NPWU3HAKOB XMMUYECKOM npouecc
BOAE» peakuuu
22 | Teopusa anekTpo- MpakTuueckas pabota Ne 1 | BeegeHune noHATMIA «anek- ] YMeTb 3KCnepuMeHTanbHO [aTunk anekTpo-
NUTUYECKON ANCCO- | «INEKTPONUTBI U HedNek- TPONUT» U «HEINEKTPO- onpeaenaTb 31eKTPONUTbI U NMPOBOAHOCTU
umauunm TPONUTbI» nnUT» HEe3NeKTPONNTbI
23 | Teopus anektpo- | JlabopatopHbiit onbiT Ne 1| CdhopmuposaTh npeacTas- 1 3HaTb, Kakoe BAWAHWE OKa- | JlaTynK IneKTpo-
NUTUYECKOW Ancco- | «BnusHue pacTeoputens NleHne 0 BNUAHUN PACTBO- 3blBaeT BOAA Ha Auccouna- NMPOBOAHOCTH
umauunm Ha AUCCOLMALMION puTeNA Ha ANCCOLMALNIO LL1I0 BeLLecTsa
aneKkTponuTa
24 | Teopusa anekTpo- NabopaTopHbiit onbIT Ne 2 JKCNepUMEeHTaNbHO BBECTY ] YMeTb onpefenstb CUabHble U | JaTynk anekTpo-

JINTUYECKON AUCCO-
umauun. CunbHble

1 cnabble 3n1eKTpo-
NNTHI

«CunbHble 1 cnabble anek-
TPONUTBI»

noHATUE «Cnabbin anek-
TPONUT»

cnabbie 31eKTPONNTLI C NO-
MOLLbIO AATYMKaA 3NEKTPONpPO-
BOAHOCTU

NMPOBOAHOCTU

BEUWUX

vV130d '\ VIhOL
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lMpodosikeHue

Ne Tema Copep)xxaHue LleneBas yctraHoBKa ypoka | Kon-Bo MnaHupyemble pesynbTathbl Wcnonb3oBaHune
n/n yacoB obopynoBaHus
25 | Teopms anekTpo- NabopartopHblit onbIT Ne 3 CchopmmuposaTb npeacTas- 1 3HaTb 3aBMCMMOCTb 31eKTpO- | [JaTumk anekTpo-

NUTUYECKON ANCCO- | «3aBUCUMOCTb 3/1€KTPO- NIeHne 0 3aBUCMMOCTH MPOBOAHOCTA PaCTBOPOB OT NMPOBOAHOCTU
umauunm NMPOBOAHOCTN PaCcTBOPOB 3NeKTPONPOBOAHOCTH pac- KOHLLeHTpaL My NOHOB
CWU/bHBIX NIEKTPONIUTOB OT | TBOPOB OT KOHLLEHTpaLUK
KOHLLeHTpaLn NOHOB» NOHOB
26 | Teopwsa anekTpo- MpakTuyeckas pabota Ne 2 | 3akpenuth npescTaBneHme ] YMeTb 3KCnepuMeHTanbHO JaTunk anekTpo-
NIUTMYECKON ancco- | «OnpepeneHne KOHLEeH- 0 3aBMCUMOCTYU 3NEKTPO- onpefensTb KOHLEHTPaL M0 NPOBOAHOCTU
umaumm TpauuUmM COMM MO 3NeKTPo- MPOBOAHOCTM PACTBOPOB CONN B pacTBope C MOMOLLbIO
MPOBOAHOCTM pacTBOpa» OT KOHL,eHTpaLum NOHOB [aTYNKa 3N1eKTPONPOBOAHO-
CcTn
27 | Teopma anekTpo- NabopatopHbiit onbIT Ne 4 WUccnenosaTb 0CObEHHOCTY 1 [MpUMeHATb 3HaHWA O peak- [aTuuk anekTpo-
NUTUYECKON ANCCO- | «B3anmonencTemne ruapok- | MpoTeKaHWs peakuun Hen- LMK HEUTPaNMU3aLLMmM B UHbIX NMPOBOAHOCTH,
umnaumu. cmpa bapus C CepHOM KUC- | Tpanu3awuum yC/I0BUAX A03aTop 0bbEMa
Peakuuu MOHHOTO | N1OTOM» XUAKoOCTH, Blo-
obmeHa peTka
28 | Teopwus anekTpo- NabopatopHbiit onbIT Ne 5 JKcnepuMeHTanbHO NokKa- 1 3HaTb, YTO BCe pacTBOpuMble | [laTyuK 31eKTpo-
nuTUYeckoit ancco- | «ObpasoBaHue coneit aM- | 3aTb 06pa30BaHKME MOHOB B BOAE CO/MU ABNAIOTCA CUAb— | MPOBOAHOCTM
umaumm MOHMUA» Mpu peakuuun ammmaka ¢ HbIMU 3NEKTPOIUTaMM
Kucnotamu
29 | XuMuyeckne peak- NabopatopHbiit onbIT Ne 6 M3yyeHne OKUCNUTENbHO- 1 MMeTb npeacTaBneHune o Te- Jlatunk Temnepa-

Luu.
OkucnuTensHo-
BOCTaHOBUTENb-
Hble peakLum
(OBP)

«M3yyeHune peakuum B3au-
MOZeNCTBMS CynbduTa Ha-
TPUA C NEPOKCUAOM BOLO-
poaa»

BOCCTAHOBUTE/IbHbIX NPO-
LLeCCoB, npoTekarwwmnx c
BblAE/IEHNEM IHEPTUN

nnosoMm achdexre oKUCIN-
TeIbHO-BOCCTAHOBUTESIbHbIX
peakuui

TYpbl NAATUHOBBI

vi150d '5 V)hOL

BEUWUX
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podoskeHue

Ne Tema Copep)xxaHue LleneBas yctraHoBKa ypoka | Kon-Bo MnaHupyemble pesynbtaTbl Wcnonb3oBaHue

n/n yacoB obopyaoBaHus

30 | Xumuueckue peak- | JlabopaTopHbii onbiT Ne 7 | NlokasaTb, 4To B mpoLecce 1 WmeTb npeAacTaBneHns o pas- | Aaruuk pH
uun. OBP «M3meHeHune pH B xone npotekaHus OBP Bo3MOX- JINYHBIX MPOAYKTAX OKUCIN-

OKWUCIUTENbHO-BOCCTAHO- HO obpa3oBaHMe KWUCIOTbI Te/IbHO-BOCCTAHOBUTENbHbIX
BUTE/IbHbIX pPeaKLuin» W LLLESTOY M peakuuu

31 | XuMuyeckue peak- NaboparopHbiit onbIT Ne 8 | KonuyecTeHHO oxapakTe- ] 3HaTb, YTO MeTannbl ABAAT- | [aTumk Hanpsxe-

yuun. OBP «CpaBHUTENbHAA XapaKTe- | pM30BaTb BOCCTAHOBUTE/b- CS BOCCTAHOBUTENAMMU C pa3- | HUA
PUCTMKA BOCCTAHOBUTE/Ib— | HYK CMOCOBHOCTb MeTaN- HOW BOCCTAHOBWTE/IbHOW CMO-
HOW CnocobHOCTM MeTan- | NIOB CobHOCTbIO
NNOB»

32 | Xumunyeckne peak- | [leMOHCTpaLWOHHble oOnbl- | M3yunTb 3aBUCMMOCTb CKO- ] 3HaTb 3aBMCMMOCTb ckopocTu | Mpubop ans un-
umn. CkopocTb Xu- | Tbl N2 2 «M3yyeHne BAMA- | pOCTU peakuum OT pasnuy- peakuuu OT Pa3NnyHbIX hak- | NCTPALNK 3aBU-
MUYECKOW peakLun | HUA Pa3nnyHbIX HAKTOPOB | HbiX (PakTOPOB TOPOB - TemnepaTypbl, KOH- CMMOCTMN CKOPO-

Ha CKOPOCTb peakuum» LLeHTpaLWN pearnpyiowmx Be- | CTU XUMNUYEeCKOM
LLeCTB, KaTanusaTopa, NPUpPo- | peakunu oT ycno-
Abl BEL,ECTB, NAOLWAAN BUN
CONPUKOCHOBEHMA BELLECTB

33 | Hemetannbl. Fano- | [L€MOHCTPALMOHHBIV OMLIT | JkcnepuMeHTanbHOE U3y- ] 3HaTb Gu3nyeckne n xumuye- | Annapar ans

reHbl Ne 3 «U3yyeHune dusnye- yeHne HU3NYEeCKUX U X1- CKMe CBOMCTBA Fa/IOreHOB. NPOBEeLEHMA XU-
CKUX U XUMUYECKUX MUYECKMX CBOMCTB XJ0pa YMeTb 3anucbiBaTh ypaBHe- MWUYeCKMX Npo-
CBOWCTB XJl0pa» HWA peakumii ranoreHoB ¢ Me- | weccos (AMXP)
Tannamu, HemeTannamu, ux
Pa3INYHYI0 OKUCAUTENIbHYIO
CNocobHOCTb
34 | TanoreHb.l MpakTuyeckas pabora Ne 3 OnpepenuTb copepxaHue 1 YMeTb NpUMEHATb MOHOCe- Jatunk xnopua-

«OnpegeneHne copepxa-
HUS XJ10PVUA-NOHOB B
NUTbLEBOW BOAE»

Xnopna-noHoB B nccnepy-
€MbIX PaCTBOpPaAX

NEKTUBHbIE AATYUKU

MOHOB

BEUWUX

vV130d '\ VIhOL
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3lpodonxeHue

Ne Tema Copep)xxaHue LleneBas yctraHoBKa ypoka | Kon-Bo MnaHupyemble pesynbtaTbl Wcnonb3oBaHune
n/n yacoB obopynoBaHus
15 | CepoBogopoga, JleMOHCTPALMOHHbIV OMbIT: N3yynTb nabopaTopHsbie 1 3HaTb nabopatopHble cnoco- | Annapat Ans
cynbuabl «[onyyeHne cepoBOLOPO- | CMOCODLI MONYYeHNs Cepo- Obl MONYYeHNs CEPOBOLOPO- | MPOBEAEHUS XU-
A2 U n3yyeHue ero BOLOPOAA, €r0 CBOMCTBA A3d, ero Qu3nyeckne N XUMU- | MUYECKUX peak-
CBOWCTB». CBOWCTBA CyNnbHMAOB yeckue CBOWCTBA. YMeTb npo- | umnii (AMNXP), npu-
JlabopaTopHbI ONbIT: BOAMTb KAYECTBEHHbIE bop ans nonyye-
«CUHTe3 CepoBOAOPOAA. peakuuu Ha CepOBOAOPOL M HWSA ra3oB uUaun
KayecTBeHHble peakuuu Ha CONU CEPOBOAOPOAHON KMC- | annapat Kunna
CepoBOAOPOL W CyNbhun- NOTbl, COCTaBNATb COOTBET-
Abl» CTBYIOLLME YPABHEHNA XUMU-
YeCKUX peakLum
16 | HemeTannbl. Okcu- | A€MOHCTPALMOHHBIA ONbIT N3yynTb CBOMCTBA CEPHM- 1 3HaTb Gu3nyeckne n xumuye- | Annapar ans
Abl cepbl. CepHu- Ne 4«M3yyeHne CBOWCTB CTOro rasa CKMe CBOMCTBA CEPHUCTOrO MpoBefeHns Xu-
CTaf KMcnoTa CEPHUCTOrO rasa v CepHu- rasa. YMeTb 3anucbiBaThb MUYECKUX peak-
CTON KUCNOTbI» YpaBHEHMA peakLui rasa c uui (AMXP)
BOZLOW, CO LLeN0YaMu
17 | Hemetannsl. Am- NabopartopHbiit onbIT Ne 9 JKCNepuMeHTabHO A0Ka- 1 3HaTb, YTO pacTBOp amMMuaka | [laTymk anekTpo-
MUaK «OCHOBHbIe CBOMNCTBA aM- | 3aTb MPUHAANEXHOCTb pac- B BOZE - CNabblil INeKTPO- NPOBOAHOCTU
MUaKa» TBOpPA aMMMaka K c1abbim NWUT. YMeTb onpeaenaTb 3To
3NeKTPONnTaM CBOWICTBO C NMOMOLLbIO AaTYN-
Ka 3NeKTPOnpoBOAHOCTU
18 | Okcmg azota (IV) J[leMOHCTpaLMOoHHble onbl- | M3y4nuTb NpOMbILIAEHHbIE 1 ] 3HaTb NPOMbILWIEHHbIE U Na- | TepMope3ncTop-

Tbl: «[onyyeHne okcnaa
azoTa (IV) n n3yyeHue ero
CBOWCTB»; «OKUCNEHNE OK-
cnpa asota (Il) mo okcupa
azota (IV)»; «B3aumogein-
cTBue okcnpaa azota (V) ¢
BOZOM W KUCIOPOLOM, NO-
Nly4eHue a30THOW K1cno-
TbiI»

nabopatopHble cnocobsl
NonyYeHns okcuaa aso-
Ta (IV), ero cBoicTBa, npu-
MeHEHWe B NPOU3BOACTBE
A30THOMW KUCNOThI

bopaTopHbie cnocobbl nony-
yeHus okcuaa asota (1V), ero
hu3nyeckne n XxuMmyeckue
CBOWCTBA. YMeTb COCTaBMATbL
COOTBETCTBYIOLLE YPABHEHUS
XUMUYECKUX peakLnii.

YMeTb 00BACHATL NPUMEHe-
Hue okcmuaa asota (IV) B npo-
13BOACTBE a30THOW KUC/IOTHI

HbIN AATYUK TeM-
nepaTypbl, AaTYnK
PH, BaTunK 3nek-
TPONPOBOAHOCTH,
annapar ans npo-
BeAEHMA XUMUye-
CKUX peakuuid
(AMXP), maruuT-
Has mellanka

vi150d '5 V)hOL
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LE

lMpodosikeHue

Ne Tema Copep)xxaHue LleneBas yctraHoBKa ypoka | Kon-Bo MnaHupyemble pesynbtaTbl Wcnonb3oBaHune
n/n yacoB obopynoBaHus
19 | AsoTHas kucnota u | MNpakTuyeckas pabota Ne 4 | SxcnepumeHTanbHo onpe- 2 YMeTb MCnonb308aTh MOHOCe- | T4k HUTpaT-
eé conu «OnpegeneHne HUTpaT- AeNUTb COAePKaHNe HU- NeKTUBHbIE AATYMKK ANA MOHOB
MOHOB B NUTATE/IbHOM TPaT-WOHOB B PACTBOPAX onpeaeneHns NoHoB
pacTBope»
20 | MuHepanbHble NabopartopHbiit onbiT Ne 10 JKCnepuMeHTaNnbHO pasnu- ] YMeTb 3KCnepuMeHTaNbHO [aTuunk anekTpo-
yaobpeHus «OnpepeneHne aMmuay- YaTb MOYEBUHY N MUHE- onpeaenaTb MOYEBUHY NPOBOAHOCTU
HOW CEeNNTPbl U MOYEBMHbLI» | panbHble YA0OpeHUs
21 | Metannsl. Kasb- NabopatopHbiit onbiT Ne 11| SkcnepumeHTanbHo ycra- ] 3HaTb CBOWCTBA COEAMHEHWI | JlaTYiK INeKTPO-
umit. CoenmHenns | «B3aumopencTame n3gecT- | HOBWUTb 0bpazoBaHue KanbLMA 1 ero 3HayeHue B NMPOBOAHOCTY,
Kanbuus KOBOW BOAbI C YINIEKUCNbIM | CPEAHEN W KUCION CONM NPUPOLE M XKM3HN YenoBeka MarHuTHas me-
rasom» wanka, npubop
AJ1R NONyYeHns
ra3oB AW anna-
pat Kunna
22 | MeTtannbl. Xeneso | /1abopatopHsiit onbiT Ne 12 | Yccneposath npoliecc ] 3HaTb, YTO npouecc Koppo- | [laTynk AaBneHus

«OKkucneHne xenesa Bo
BNAXHOM BO3ZYyXe»

3N1eTPOXMMUYECKON KOPPO-
31K Xene3sa B BO3AyXe

3UM MeTaNIoB NpOTEeKaeT B
NPUCYTCTBAN BOAbI WU KUCNO-
poaa. 3HaTb PaKTOpPbl, YCKO-
pAKLLMEe MPOLLEeCC KOPPO3um

BEUWUX
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Copep)xaHue n popMa opraHu3aunm yyebHbIX 3aHATMA NO XMMUM
B 8—9 Knaccax ¢ ucnosib3oBaHueM MaTepuasibHO-TeXHUYECKOro
ocHauweHuns «LLIKONbHOro KBAHTOpUyMa>

MnaHbl YpoKoOB

8 Knacc

Ypok 1. «M3yyeHue cmpoeHuA niameHu»
NMpakmuyeckaa paboma Ne 1

XUMUA - Hayka 3KcnepumeHTanbHO-TeopeTuyeckas. OCHOBHOW MeTon 0byuyeHus
npeaMeTa - XUMUYECKUN IKCMepUMeHT. Mpu n3ydeHun Xumum obyyaemblie BbIMOMHAIT
nabopaTopHble OMbIThl, MPaKTUYeCcKMe paboTbl, pPewwarT 3KCMepUMEHTa/bHblE 3a4auu.
HeobxoAuMbIM YCNOBMEM BbIMONHEHUA PAbOT ABNAETCA NPUMEHeHWe HarpesaHus. Mo-
3TOMY C NEePBbIX YPOKOB XUMUN HEODXO0AMMO CHOPMUPOBATD Y YYaLLMXCA HABbIKM pabo-
Tbl C HarpeBaTenbHbIMU NPUOOPaMM, B YACTHOCTU CO CIUPTOBKOMN.

Tun ypoka: npakTuyeckas paboTa C 31eMeHTaMy UCCIeA0BaHNMS.

Llenb ypoka: co3gaTb ycnosua ans hopMupoBaHua y obyyalowmnxcs no3HaBaTeNbHbIX YHU -
BEPCaNbHbIX Y4ebHbIX AEACTBUA, YMEHWI NPOBOANTb NPOCTELINE UCCNEL0BAHNSA, HaBbIKA CO-
CTaBNATb OTYET 0 paboTe U AenaThb BbIBOAbI.

MpPOAOMKNTENBHOCTb YPOKA: OAMH aKaAeMUYeCKni yac.

naHupyemble pesynbTarbi:
[lpeomemHsble:

* MPUMEHATb OCHOBHbIE METOAbI MO3HAHWA: HabN0AeHMe, N3MepeHUe, IKCNEPUMEHT;

+ cobntoaatb npasuna besonacHoin paboTbl Npu NPOBELEHNN HarpeBaHNs;

© MONb30BaTLCA CMMPTOBKOM, NabopaTopHbIM 060pyA0BaHNEM W NOCYAON.

MemanpedmemHsble:

© MO3HaBaTe/bHble: HabnAaTb W BLINOMHATL XMMUYECKME SKCMepUMeHTbl, HopMyanpo-
BaTb BbIBOAbI HA OCHOBE aHann3a HabNoAeHNin 32 IKCNEPUMEHTOM.

© PerynaTuBHble: COCTaBNATb MNAH NOCNE0BATENbHbIX AENCTBUM NPU BLIMOTHEHUN OMbl-
TOB, OPraHM30BbIBaTb Paboyee MeCTO NPy BbINOTHEHUM XMMUYECKOTO IKCMePUMEHTa.

© KOMMYHMKaTUBHble: 3(dekTnBHaa paboTa B nape, B rpynne npu peweHumn yyebHbix 3a-

nad.
JIlu4yHOCMHbIC:

+ cobnopaTh Nnpasuna besonacHoro obpalleHns ¢ peakTueamu 1 0bopyaoBaHMEM.
O6opynoBaHue, nporpaMMHoOe obecneueHue U pacxoaHble MaTepuabl:
KomnbloTep ¢ nporpaMMHbiM obecneyeHuem Releon Lite, unchpoBon AaTymk TemnepaTypsl

TepMOMapHbIA, WTATUB C 3AXKUMOM; CNMPTOBKA, NPObUPKa, CyX0e roproyee; CBeya.
Xop ypoka

3T1an ypoka 1. OpraHM3aLMOHHbIN

Mpennonaraemasn NpoAOIKUTENbHOCTb: 1—2 MUH.

Meparornyeckas LesTeNbHOCTb YYUTENS:

NpoBepseT FOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoke, CO34aET NONOXUTENb-
HbIVi SMOLLMOHA/bHbI HACTPOW Y 0bydaloLWMXCA.

YyebHas AesTeNbHOCTb Obyvatowmxcs:

3MOLMOHANIbHO HACTPAUBAIOTCA HA NPEACTOALLYI0 YYeOHYI0 AeSTeNbHOCT.
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3Tan ypoka 2. AKTyanusauusa 3HaHui

[Mpeanonaraemas NPOAO/IKUTENbHOCTD: 5 MUH.

Meparornyeckas LeaTeNbHOCTb yYUTENS:

Yuyutenb npoBoAuT hpoHTanbHyt0 beceny; akTyanm3npyeT 3HaHUA O nNpaBunax paboTbl B XU-
MUYecKon nabopatopun, o npuémax paboTbl CO WTATUBOM U CMUPTOBKOM, C AATYMKOM TeM -
nepaTypbl;

CO34a6ET Ans obyyalowmxcs NpobaemMHy CUTyaumnio; nobyxAaeT K BbICKa3biBaHWIO NPeAno-
KEHMIA 0 Cnocobe u CpecTBAX LOCTUXKEHWUA MOCTAB/EHHON LLeNU.

Paboma ¢ mepMuHamu u noHAMUAMU.

MoBTOPUTL M 0060OWNTL 3HAHNUA YYaLWNXCA 06 YCTPOMCTBE M NpUHLMNE paboTsl nabopatop-
HOrO LWTATWBA U CNUPTOBKM, 3HAKOMCTBO C AATYNKOM TEMMEPATYPbI.

OnucaHue npobaemHol cumyauuu.

[ns NpUroToBNEHNS Yas ABe X03AWKM MOCTABUAN HA Fa30BYH MANTY YaWHWUKM C OLMHAKOBbIM
00bEMOM BOAbI. 3aXIIM ra30BYH FOPesKY. ¥ NepBoM X03AMKM YaHUK 3aKunen Ha ABe MUHY-
Tbl paHblie, 4eM y BTOpoit. C 4yem 3TO MOXET bbITb CBA3AHO?

OTMeyaeT, YTO NPaBWIIbHbIA OTBET HA 3TOT BOMPOC YYEHMKMN MONYYaT B XOAE BbIMOAHEHUS
npakTuyeckon paboTsl.

YyebHas feaTeNbHOCTb 0OYy4YatoWwnXcs:

OTBEYAKT Ha BOMPOCHI, BbICKA3bIBAIOT CBOM MPEANONOXKEHUS; CTPOST FMNOTe3bl; NpeaiaraoT
Cnocobbl 1 CpeACcTBa pelleHns y4ebHoN 3a4aum

3T1an ypoka 3. BbinosiHeHne npakTM4eckou paboTbl

Mpeanonaraemas NPOLOMKUTENBHOCTb: 25 MUH.

Meparornyeckasn AeaTeNbHOCTb yYUTeNA:

3HAKOMUT YYEHUKOB C METOALMUKOM NPOBEAEHNS NPAKTUYECKOW paboTbl, AT 3afaHue, pac-
npenenset obopyAoBaHMe U Pa3AaéT MHCTPYKL MK No paboTe.

YyebHas neATeNbHOCTb 0OY4YatoWnXCs:

BLINOJIHAIOT NabopaTopHyto paboTy; pabotas B napax( B rpynnax) CTPOro no WHCTPYKLUK,
3aHOCAT pe3y/bTaThl PaboThl B TETPAAN UK B CNeLMaNnbHbIe BAaHKK (CM. MaTepuansl Ans KO-
NUPOBaHMA)

3T1an ypoka 4. KOHTponb ycBoeHusl, 06Cy)aeHne aonyueHHbIX ownbok
M UX KOppeKkumsa

Mpegnonaraemas NPOLOIKNTENbHOCTb: 7 MUH.

Meparornyeckas AesTeNbHOCTb YUUTENS:

OpraHu3yeT obCyxaeHne pe3ynbTaToB paboTbl, KOPPEKLMIO BLIBOAOB MO paboTe; HA OCHOBE
BLIBOZOB peleHne npobneMHon cutyaunm; obcyXaeHne 0TBETOB Ha KOHTPOJ/IbHblE BOMPOCHI.
YyebHas geaTenbHOCTb 0byyatoWwmxcs:

CPaBHMBAIOT MONYYeHHble JAHHbIE C pe3ynbTaTaMu APYrux yyalwmxcs uan rpynn; npu Heob-
XOLUMOCTW KOPPEKTUPYIOT BbIBOAbI M OOPMAAIT pe3ynbTaTbl MPaKTUYECKON paboThl B Te-
TPAAM UK Ha CneunanbHbiX BNaHKaX; OTBEYAOT Ha KOHTPObHbIE BOMPOCHI

3tan ypoka 5. UHdopmaumnsa o poMaluiHeM 3agaHnu n pednekcus

Mpennonaraemas NPoAO/IKUTENBHOCTb: 6 MUH.
Meparornyeckas AesTeNbHOCTb YUUTENS:
NHGHOPMUPYET O LOMALIHEM 33aaHUN, LAET KOMMEHTAPUIA MO €ro BbINOJHEHMUIO;
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npeanaraert A8 3anosHeHUA aHKeTy pediekcum K ypoky U npegnaraet paccyutatb «MHAN-
BUAYaANIbHbIA MHAEKC KAYeCTBa YPOoKay;

NOABOAMUT pedeKCMBHYI CTaTUCTMKY YpOKa MO KOMWNYECTBY YYEHWKOB, Y KOTOPbIX MHAEKC
KayecTBa BbllLe 3HAYEHUSA 5;

LEMOHCTPUPYET 3anucb Npobnembl U LEM ypoka, CcnpawmneaeT: «Kak Bbl AymMaeTe, peleHa
nv npobnema, LOCTUTHYTA An Lenb?» Ecnin npobnema He pelueHa v Lenb He LOCTUTHYTA,
LAET 00bACHEHME U NpefnaraeT B AOMNONHEHWE K AOMAWHEMY 3afaHMI0 NMOAYMATb HAaf Npu-
YMHAMU TAaKOro pe3y/bTaTa.

YuebHas pesTenbHOCTb 00ydatoWwmxcs:

3a1a10T YTOYHAOWME BOMPOCHI O BbIMOJHEHUM AOMALUHErO 3aAaHUAY;

PACCYMTBLIBAKT «MHANBUAYANbHBIA MHAEKC KaueCTBa YPOKa,;

onpeaenatoT cTeneHb COOTBETCTBMA NMOCTABJEHHOW LLeIN U Pe3y/bTaToB LeATeNIbHOCTM, CTe-
MeHb CBOEro NPOABVXEHUSA K LLeNN;

BbICKA3bIBAIOT OLLEHOYHbIE CYXAEHWUS U COOTHOCAT pe3y/bTaTbl CBOEW LEATENbHOCTU C LeNblo
ypoka.

MaTtepuanbl Ans NOAroToBKU K YPOKY

WHCTpYKLMA K NpakTUYeckon paboTe «M3yyeHne CTPOEHUS NMAaMeHM».

+ 3anycTUTe Ha perucTpaTope AaHHbIX NporpaMMHoe obecneyeHue Releon Lite.

+ TlopknoumnTe BICOKOTEMMNEPATYPHBIN AATYMK (TepMonapy) kK perncTpaTopy AaHHbIX (KOM-

nbloTEPY).
+ 3aKkpenuTe AATYMK B WUITATUBE TaK, YTODObI €r0 KOHYMK Kacancs GUTUAS CNUPTOBKMU.

+ 3anycTuTe U3MepeHue TemnepaTypbl kKnasuwen «Myck».

+ 3aXruTe CNMPTOBKY. Koraa nokasaHus CTabuan3vpyloTcs, 3anulinTe 3HayeHue Temne-
paTypbl Ha cxeme niameHu (puc. 8).

Puc. 8. Touku nsmepeHuna TemnepaTypbl NaaMeHu

40

+ MNepemewante gatymk TeMnepaTypbl B Clefytowme TOYKM NNaMeHN B COOTBETCTBUN C
yKa3aHHoOW cxemoii. 1ns 3Toro ocnabnainte MydTy U nepemewante eé (BMeCTe C Nankoli
M LATYNKOM) B HY)KHOE MecTo. Korga nokasaHua ctabunnsnpyoTcsa, CHOBA 3aHOCUTE
3HaueHWe TeMnepaTypbl B COOTBETCTBYIOLLEN TOUKE HA CXEMY.

+ Takum cnocobom n3MepbTe TeMMepaTypy BO BCEX TOUKAX NAMEHN, OTMEYEHHBIX HA CXEME.

MoBTOPMTE LENCTBUA CO CBEYOW U CYXWUM FOPHOYMM.

+ 06pamume sHumaHue! Tpu N3yyeHU CTPOEHMA NNAMEHU CYXOro roprYero MCMonb3yeT-
ca 1/4 yactb Tabnetkn. Kycouek roproyero noMewatoT Ha kepaMmyeckyto nanTky.

+ BHecuTe B nnams CNMPTOBKM Ha MOAMUHYTbI NPOOMPKY. M3BnekuTe npobupky 13 niame-
HW N PAacCMOTPMUTE €& MOBEPXHOCTb.

+ TloBTOpUTE OMNbIT CO CBEYOM.

B copepxaHune




XUMUSA TOUKA !‘POCTA

KOHTpOnbHbIE BOMPOCH!:
1. Kakoro uBeta HanéT Bbl 0BHAPYXWUAN Ha Npobupke?
2. YT0 370 3a Bew,ecTso?

MOMOLLb YYUTENHO

MaTtepuanbl gns KONUMpoBaHuUS
Tabnuua pe3ynbTaToB paboThl.
Pe3ynbTaThl U3MEPEHUIA 1 HADAOAEHUI 33 NNaMeHeM

Temnepatypa TemnepaTtypa TemnepaTtypa Y10 06paso-
Ne UcTouHKK 0Kono pUTH- B cpepHei B BEpXHeMH BaJ1OCb Ha
) TEnnoThbl na (Kycouka 4yacTv niame- 4yacTu niame- NOBEPXHOCTH
roprouero) HU HU npoéupkn?
] CnupToBKa
2 Cgeva
3 Cyxoe _
roproyee
BoiBOAbI:

B BbIBOZAX YKA3aTh, KAKOW UCTOYHMK TEMNOThI NPEAMNOYTUTENLHO UCMONB30BATL B XUMU-
yeckow nabopaTopun 1 nodemy.

AHKeTa Ans pacyéta MHAMBMAYANbHOrO MHAEKCA KayecTBa ypoKa

BbibepuTe noaxoasdliMe BaM yTBEpXKAEHUS M NoAcuMTaiiTe cyMMy 6annoB
NO YTBepxaeHue 0 6annoB 1 6ann
1 Ha ypoke s paboTan He aKTUBHO AKTUBHO
2 CBoeii paboToi Ha ypoke 1 He LOBOJEH LOBOJEH
3 | 3aypok s ycTan He ycTan
4 Moe HacTpoeHue CTano Xyxe CTano nyywe
5 MaTepuan ypoka MHe bbin He MOoHATEH NOHATEH
6 becnonesex nosneseH
7 CKyyeH nHTEpeceH
8 TpyLeH He TpyAeH
9 CBA3b ypoKa C ApYrMMK HayKamu He 3aMeTHa 3amMeTHa

TeopeTnuyeckoe nosiCHeHue

FopeHne — CNOXHbI MPOLLECC, CONPOBOXAANWMNNACS BbIAENEHNEM 3HEPTUM, KaK MpaBuno,
B BUAE Tenna u cBeTa. Pa3nuyaloT roMmoreHHoe ropeHue (Hanpumep, npu paboTte ra3oBomn ro-
PENIKK), N reTeporeHHoe ropeHune (Hanpumep, ropeHne CNUpPTa U Cyxoro roproyero). B paccmo-
TPEHHbIX NpPUMepax NnamMs UMeeT CXOLHOe CTpOoeHMe. B HEM MOXHO BbIAENUTb TPU YaCTH.

1) BHYTpPeHHMIA KOHYC TEMHOrO LiBeTa (B C/ly4ae ra30BOW FOPeNKn CUHEro LBeTa) C HU3KOW TeM-
nepatypon ~ 300—500°C. 3aeCb NPpONCXOANT UCNAPEHUE U PA3NOXEHWNE FOPIOYErO BELLECTBA.
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2) CpefHUN BOCCTAHOBUTE/IbHBIA KOHYC COCTOMT M3 CMeCK BO3ZYyXa W ropAlero rasa. 34ech
noa BAusHuem bonee Bbicokoi TemnepaTypsl, 1500—1800 °C, npoAyKTbl MCNApPeHUs W pa3no-
XEHMS FOPHYMX BELECTB aKTUBHO pearupyoT C KMciopodom. Ecim yacTb yrnepona ocTaércs
CBOOOAHOM, TO €ro Mesbyanwme YacTULLbl PACKANAOTCA U NPUAAIOT NAAMEHN APKOE CBEYEHME.
JTa yacTb nnameHu borata yrapHbiM rasoM CO — CuNbHLIM BOCCTAHOBUTE/IEM, NOITOMY €€ Ha-
3bIBAIOT BOCCTAHOBUTENbHOW. TOYKA Hambonee BbLICOKOW TeMMepaTypbl HAXOAUTCA Ha OCTpue
BOCCTAHOBMTENIbHOIO KOHYCA.

3) BHEWHMA OKMCAUTENbHBIN KOHYC 0bpa3yeT HeBUAMMYK 000/7104KY, OKpyXaKLy naa-
MS. 34eCb NOZA BAMSHWEM 3HAYMTENLHOrO MPUTOKA KUCIOPOAA BO3AyXa MPOUCXOLMT MOJHOE
okucneHue roptoyero ewectsa Ao COz n H,0 (npu ropeHMn Cyxoro ropioyero Ha 0OCHOBe ypo-
TponuHa Takxe obpa3syetca N2). Mpn 3TOM 0CTaéTcs U3bLITOK KMCNOPOAA, KOTOPbIA NPW BbICO-
KOW TemnepaType 06nafaeT BbICOKOW OKUCAUTENbHOW aKTUBHOCTbIO, MO3TOMY BHELIHAS 4acTb
NAamMeHN Ha3blBAETCS OKUCAUTEIbHOMN.

Mpw ncnonb3oBaHMK NOAAYBA BO3A4yXa MOXHO YBENUYUTL TEMMEPATypy NAAMEHMU.

MeToanyeckue KOMMEHTapum

Mpn HaNUYMN BPEMEHN MOXHO HarpeTb NPobUpPKY B naamMeHU cyxoro roptoyero. OHoO AaéT
MeHee CBETALLEE MAaMs N0 CPaBHEHWIO C NnamMeHeM cBeyn. Ho NpoayKTbl rOpeHMs Cyxoro ro-
ployero pasnuyalTca. Hapasy C BOASHbIMW Napamu, YrAeKUCIbIM Fa3oM U caxeit obpasyeTcs

asor.
3apaHusa K ypoky

KOHTpONbHbIE BOMNPOCH!:

1. Kakon MCTOYHWK NAamMeHu Bbin NCNOMb30BaAH?

2. Kakas yacTb nnameHu camas ropavas?

3. 1o kakon MakcUManbHOM TemnepaTypbl YAAETCA NpOrpeTh Tepmonapy?

4. Yto ropsyee - LEHTP NnJaMeHun uau kpaa?

5. MoyeMy CNMPTOBKA FOPUT MOYTH BECLLBETHBIM MAAMEHEM, a CBeYya — CBETALMM? MoXHO
JIN UCMONb30BATh CBEYM B NabopaTopum BMECTO CNIUPTOBOK?

6. Kakume npoaykTbl rOpeHns OAMHAKOBbLI Y CMUPTOBKK U CBEYN?

/. 3adaHue 014 nodzomosKu K 'MA, BI1P

Mpu HarpeBaHMK TBEPAbIX BELLECTB B NPOOMPKE HEOOXOAUMO:

1) B35Tb NPOOMPKY B PYKW U HArpeBaTh Ty YacCTb, M€ JIEXUT BELLECTBO;

2) 3aKpenuTb NPObUPKY B WITATUBE W HArPEBATb Ty YaCTb, MAE NEXMUT BELLECTBO;

3) B35Tb NPOBUPKY B PYKU, NPOrpeTh BCIO NPOOMPKY, a 3aTeM Ty 4acTb, M4 NEXUT Belle-
CTBO;

4) 3aKkpenuTb NPOBUPKY B WITATMBE, NPOrPEeTh BCIO NMPOOUPKY, a 3aTeM Ty 4acTb, FAe NEXUT

BeL,eCcTBO.
OTserT: 4.

8. 3adaHue 04 pasgumus YyHKYUOHA/IbHOU 2pamMomHocmu

B kHure Mawikna dapanes «Mctopusa ceeum» aBTOp ONMUCHIBAET
—— OMbIT, KOTOPbIN OH LEMOHCTPMPOBAN HA CBOMX NieKuMAX. B nnams
| CBeYM OH NOMeLLaN U3OTHYTYIO CTeKNAHHYIO TpybKy. OAMH KoHeL,
TpybKkM onyckancs Hefaneko OT GUTUASA, BTOPOW BbIBOAMICA HA He-
CKO/IbKO CAHTUMETPOB OT MaameHu. Yepes HeKOTOpOe BpeMa K KOH-
Ly TpybKkn NOAHOCMAN FopALLYyto Ny4ymnHy. MoABNSAOCH NAams, KOTO-
- poe CyLeCcTBOBANO OTAE/NbHO OT NAaMeHu CBeyu. Kak MOXHO 06b-
ACHUTb 3TO ABNEeHue?
OTgerT:
B 3TOM yacTv nnamMeHu NPoOUCXoAMT ucnapeHune napaduHa. Ma-
pbl MapaduHa Ha BO3AyXe NPy NOLXMIaHUK 3aroparnTcs.
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Ypok 2. «Peakyua Helmpanu3ayuu»

GOpMUPOBAHME Y YYaALLUXCS YMEHUN TUTPOBAHUA ABNAETCA HEOOXOAMMBIM YCNOBMEM ANSA
NpoBeAeHNA HONbIINHCTBA MCCNEA0BATENBCKMX PAbOT MO XUMUK.

Tun ypoka: u3yyeHue HOBOFO MaTepuana C 31eMeHTaMU UCCeAoBaHUA (KOMOMHMPOBAH -
HbI YPOK).

Llenb ypoka: co3aatbh yC/0BUA A1 U3yYeHUs 1 0600WweHNs HU3NYECKUX U XMMUYECKUX
CBOMCTB OCHOBAHMIA, CHOPMUPOBATL Yy 0OYyYaKOLLMXCA NO3HABATENbHbIE YHUBEPCANbHbIE Y4yebh-
Hble A,eNCTBUA.

MpPOAOMXNTENbHOCTb YPOKA: OAMH aKafleMUYECKMid vac.

MnaHupyemMble pe3ynbTaThl:

[TpedmemHble:

+ XapakTepu3oBaTb (HM3MYECKME W XUMUYECKNe CBOMCTBA OCHOBAHWMW, MPOBOAMUTL OMbIThI,

noarsepxaarowmne XxuMmmyeckmne CBOWCTBA OCHOB&HVIVI;
* NMPUMEHATb OCHOBHbIE METOAbI MO3HAHUA: Ha6mop.eH|/|e, U3MepeHumne, SKCNEPUMEHT,

+ MONb30BaTbCA OlOpPeTKON W AaTtynkom pH.

MemanpedmemHsie:

+ MO3HaBaTe/IbHble: aHANM3MPOBATb YC/I0BMSA M TpeboBaHMA 3afay, BbIOMpPATb, CONOCTAB-
NATb U 0DOCHOBBIBATb CMOCODObI pelleHns 3afay; NPOBOANTb HAbNOAEHMS W ONUCHIBATH
NPWU3HAKN W YCIOBKA TEYEHNS XUMUYECKNX PeAKLLWNA, BbIMONHATb IKCMEPUMEHTBI, AeNnaTh
BbIBOZbl HA OCHOBE aHaNM13a HAbNOAEHNI 3a IKCNEPUMEHTOM;

+ PerynsTuBHble: CTaBUTb y4yebHble 3afauu, COCTABAATb MNAAH NOC/AeA0BaTeNbHOCTU
AeWCTBUN; OPraHW30BbIBAaTb paboyee MECTO MpPU BbINONHEHUUM XUMUYECKOFO 3KChe-
PUMEHTQ,;

+ KOMMYHMKATMBHbIE: MOMHO M TOYHO BbIPaXaTb CBOW MbICNM, APFyMEHTUPOBATh CODCTBEH -
HYI0 TOYKY 3p€eHus, BCTynaTb U NOAAEPXMBATb Ananor; 3 ekTMBHO paboTaTh B nape
WAW Tpynne npu peweHnn ydebHbiX 3a4au.

JludHoCmHbIe:

OL,eHNBATb YPOBEHb YCBAMBAEMOrO Y4eOHOrO MaTepuana, MCX0A8 U3 COLMAbHbIX U N4 -
HOCTHbIX LLEHHOCTEN;

+ cobntofaTh npasuna 6e3onacHoro obpalleHWs C XMMUYECKUMM BeLLecTBaMU U obopy-
AOBaHMEM, NPOABNATL IKOJIOTUYECKYIO KYNbTYpY.

O6opynoBaHue, nporpaMMHOoe obecneyeHne M pacxofHble MaTepuanbl

KomnbloTep; nporpammHoe obecneyeHune Releon Lite; patunk pH; patunk TemnepaTypbl

NNATUHOBLIN; AATYNK AABNEHUA; CTakaH XMMUYeckun Ha 150 mn; bropeTka Ha 25—50 ma; mar-
HWUTHAA Melanka, pe3nHoBad rpywa; nunetka Ha 20 Ma; WTaTUB AN1A 31eKTPOAO0B; WTATUB Na-
bopaTopHbI; kKonba KPYrnoAoHHas; pe3nHoBas npobka C oTBepCTMAMW ANS JATYMKOB Temmne-
paTypbl U AaBneHus; annapaTt Kunna uan npubop KnplowknHa, 3apsKeHHbIN peareHTamMmu s
NONyYeHUs Yrneknucnoro rasa; ANCTUIMPOBAHHAA BOAA; CONAHas kucnoTa, 0,1M pacteop;
0,1M pacTtBop rugpokcuaa HaTpus; 1%-Hbil pacTBop GeHondTanenHa; rmapPoOKCUA HaTpus; Co-
nsaHas kmenota (1:2); Kycouku mpamopa.

Xopa ypoka

3T1an ypoka 1. OpraHn3aunoHHbIN

Mpeanonaraemas NPOLOIKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AesTeNbHOCTb YYNTENA:

NpOoBepPAET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy Knacca Ha ypoke, CO34aET NONOXNTENb-
HbI SMOLLUOHA/bHBIN HACTPON Y 0byyatoWwmxcs.

YyebHas [neATeNbHOCTb 0OYyYatoWnXcs:

3MOLMOHANbHO HACTPAMBAKOTCA HA NPEACTOALLYI0 YYebHYI AesTenbHOCTb
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3T1an ypoka 2. AkTyanu3aums m 0606weHne 3HaHUH

Mpeanonaraemas NPoAo/IKMTENbHOCTL: 10 MUH.

Meparoruyeckasn feaTesIbHOCTb yYnTens:

NPOBOAUT (POHTaNbHYIO becefly; akTyanusnpyeT UMeILNecs 3HaHuS;

CO34a€ET Ans obyyaowmnxcs npobnemMHyo CUTyaLmio; nobyxaaeT K BbICKa3blBaHUIO Npeasio-
XEeHMI 0 crnocobe n cpeAcTBaXxX AOCTUXKEHUA NOCTABNEHHON LeNu.

Paboma ¢ mepMuHamu u nOHAMUAMU.

MoBTOPUTbL U 0606LWLNTL 3HAHWSA YYaLLUXCS O COCTaBe OCHOBAHWUM, kKnaccudbukaumu, Gusmnye-
CKUX CBOWCTBAX, OTHOLWIEHWM PACTBOPUMbIX OCHOBAHUW K MHAMKATOPaM, peakuuu obmeHa,
KMCNOTHOCTK pacTBopa - pH pacteopa.

lMpennaraeT BbICKa3aTb MHEHUA O TOM, KaK MOXHO NOMY4YUTb M3 OCHOBAHMI conu. Mpu BO3HUKHO-
BEHUM 3aTPYAHEHWUA NPUBOAUT NPUMEpPbI CNOCODOB NoMyyeHUs conen u3 kucnot. CoobuiaeTt 0by-
YAKOLLUMCS, YTO PeaKLMA MeX Ay OCHOBAHWUEM W KMCIOTON OTHOCUTCS K peakLnsm obmeHa.
MpocuT 3anncaTh ypaBHEHNE peakLUn MexXAy rMAPOKCMAOM HATPUA U CONAHON KNCIOTOMN.
3a4,a€T BONPOC: KAK MOXHO ONpeAennTb, YTO B pe3ynbTaTe NPOTEKAHMSA PeaKLMm LWenoyb
NMONHOCTbIO Npopearnposana c KNCNOTon?

YuebHas pesTenbHOCTb 00ydatoWwmnxcs:

OTBEYAKT Ha BONPOChHI, BbICKA3bIBAKOT CBOM MPEANO/IOXeHNA, NpeAsaralT U COrnacoBbiBAKT
C yunTenem Temy U Lenb ypoKa; NpeanaratoT Cnocobbl U CpecTBA AOCTUXKEHUS LENN.
BbiCka3bIBAOT CBOW MPeANONOXKEHNUS NO Crnocoby nonydeHus conei. Wcnonb3ys aHanorum,
npeanaralT NPOBECTM PeaKLMUI0 MeXLY OCHOBAHMEM U KNCIOTOMN.

3anncbiBaloT ypaBHEHME peakLnn Mexay KUCI0TON U OCHOBAHUEM.

MpennonaralT, YTO OKOHYAHME PeaKkLMU MOXHO OnpefesinTb C NOMOLLbI0 UHAWKATOPOB U
AaTtynka pH

3tan ypoka 3. [[puMeHeHne 3HaHWi B HOBOW CUTyaLUK

Mpeanonaraemas NPOAO/IKUTENbHOCTb: 20 MUH.

Meparornyeckas AesTeNbHOCTb YYNUTENA:

/. CoobLaeT yyalwmmcs, 4To peakums Mexay KMCIoToW M OCHOBAaHMEM HA3blBAeTCS peak-
LLMen HenTpanmsaunu.

MpepnaraeT NpoBeCcTV peakuut HeWTpanusaumu B NPUCYTCTBUMM AaTymka pH v pacteopa
MHAWKaTopa — (peHonpTanenHa.

HanoMuHaeT yyeHMKaM npasuia obpalLeHns C KUCNoTaMy U Lweaoyamu, a Takxe paboTsl ¢
anekTponpubopamu, pas3faét obopynoBaHme 1 MHCTPYKLMIO No pabore.

CneanT 3a BbINONHEeHUEM PaboThbl. [Py HEOOXOAMMOCTM OKa3biBAET NMOMOLLb 0DYyYaeMbiM.
2. ObcyxpaatoT pe3ynbTaThl paboThbl, COBMECTHO C YYeHUKAMU GOPMYNPYIOT BbIBOAbI.

3. CoobLaeT, YTo CyLLeCTBYET elLé OAMNH cnocob nonayyeHUs conen U3 pacTBOPUMBbIX B BO-
J.e OCHOBAHWW - B3aUMOAEWNCTBME LLE/I0YeN C KUCNOTHBIMU OKCmaamu. [leMoHcTpupyeT
onbIT «TennoBon 3P eKT peakLun rmapoKCnAa HaTPUA C YrAeKUCIbIM Fa30M».

4. MpocuT yyalmxcs ykasaTb NPU3HAKM peakLnm 1 3anncaTh YpaBHEHNE peakLim, 3aHeCTH
pe3ynbTaThl HAbNAEHMA B TAOANLY M CAENATb BbIBOAbI.

YyebHas LesTenbHOCTb 00yYaroLmUXCs:

1. BbinonHaoT nabopatopHylo paboTy, paboTtas B mapax; obOpMASIOT pPe3ynbTaThl U3Me-
PEHUN B TETPAAAX, 3aHOCA AaHHble B TabauLy.

2. ObcyxpatoT pe3ynbTathl paboThl, GOPMYNPYIOT BbIBOAbI.

3. HabnopatoT 3a BbINOHEHWEM OMbITA.
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4. YKa3blBaloT MPU3HAKN peakuWu: BbiAeNeHNe TenaoTbl, NOrioweHne rasa (yMeHbleHne
AABNIEHUA B COCYZAe), BblAeNEHNe NApPOB BOAbI. 3aNNCbIBAIOT YPaBHEHME PeaKLLMM, 3aM0NHA-
10T Tabnuuy 1 hopMynNpPYIOT BbIBOAbI O MPU3HAKAX NPOTEKAHUS AAHHOW PeaKLuu

dtan ypoka 4. KOHTponb ycBoeHus, 06CyxaeHne AonyLeHHbIX own6ok
M X KOppeKuums

MpeanonaraemMas NPOAOKUTENbHOCTb: 7 MUH.

Meparornyeckas AesTeNbHOCTb yunTens:

opraHusyeTt 0bcyxaeHne pe3ynbTaToB OMbITOB M COBMECTHO C yyalwumnca hopMyampyeT Bbi-
BOZbI O XMMMNYECKNX CBONCTBAX OCHOBAHUN.

MpepnaraeT OTBETUTb HA KOHTPOJbHbIE BOMPOCHI U TECTbI.

YyebHas aeaTenbHOCTb 0byyaloLWwmxcs:

NPUHUMAKOT y4acTue B 0OCYXAeHUM pe3ynbTaToB U (GOpMynnpoBKe 0OWMX BbIBOAOB, 3aHO-
CAT BbIBOAbI B TeTpagu. OTBeYatoT Ha BONPOCH! U TeCThl

Jtan ypoka 5. UHdopmaumnsa o poMaluHeM 3agaHnu n pednekcus

Mpeanonaraemas NPoOAOMIKUTENbHOCTb: 6—7 MUH.

Meparormyeckas AesTeNbHOCTb yYUTens:

WHGDOPMUPYET O LOMALIHEM 33aaHNN, LAET KOMMEHTAPUIA MO €ro BbINONHEHWUIO;
npegnaraert 3ano/iHUTb aHKeTy pedaekCumn K ypoky u npegnaraeT paccymtats «MHansmay-
aNnbHbIN UHAEKC KaYeCTBa ypOKay;

NoABOAMT pedNeKCUBHYK CTATUCTUKY YPOKA MO KOAWUYECTBY YYEHUMKOB, Y KOTOPbIX UHAEKC
KayeCTBa Bbllle 3HA4YeHMs 5;

YuebHas neATeNbHOCTb 0OYdYatoWnXcs:

3a[at0T YTOYHAKOLWLME BONPOCHl O BbIMONHEHWW LOMALWHEr0 3afaHus;

paccunTbiBAOT «MHANBUAYANbHBIM MHAEKC KAYeCTBA YPOKay;

OnpeAenatoT cTeneHb COOTBETCTBMA MOCTABNEHHON LLeIN U pe3ynbTaToB AesTeNbHOCTH, CTe-
NMeHb CBOEro NPOABMKEHMUA K LLeNu;

BbICKA3bIBAKOT OLLEHOYHbIE CY)XAEHMS M COOTHOCAT pe3y/nbTaThl CBOEN AEATENbHOCTU C Lie-
Nblo YpOKa

MaTtepmanbl ans NoaroToBKU K YPOKY

1. MHCTpyKuma kK nabopaTopHon paboTte «Peakuus
HeNTpanM3aLmm».

+ [lpn NoMoLLYU Pe3HOBOW FPYLIN HAMOMHUTE NUNETKY
0,1 M pacTBOpOM rMAPOKCUAA HATPUS.

+ B cTakaH nepenerite oTMepeHHbIN 06bEM pacTBopa
wenoun (10 mn).

+ [lobasbTe B cTakaH 20 MA AUCTUANIMPOBAHHOW BOAbI.

+ OCTOpPOXHO ONYyCTUTE B CTaKaH MAarHWUTHbLIN AKOPb.
MomecTUTe CTakaH Ha paboyyo NOBEPXHOCTb Mar-
HUTHOW Melanku. Bknounte Mewanky M OCTOPOX-
HO, YTOObI He Pa3buUTb INEKTPOA, ONYCTUTE €ro B CTa-
KaH C pacTBopom wenoun ( puc. 9).

Puc. 9. YctaHoBKa 415 KNCNOTHO-OCHOBHOIO TUTPOBAHMA:
1 — blopeTka; 2 — WTATUB ANs 3aKpenaeHus gaTynka pH;
3 — patumnk pH; 4 — AKopb MarHUTHOW MeLWanku,

5 — MarHuTHas Mellanka

R

9]
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+ 3aKpenuTe 3M1eKTPOL B WTATMBE. AKOPb MEWANKN He AO/MKEH KAcaTbCA 31eKTPOAa.
+ HayHuTe 3anuch U3MepeHun, LOXKAMTECh, MOKA NMOKa3aHMA 3N1eKTpoAa CTaHyT CTabunb-
HbIMM.
+ MpubasbTe k pacTBopy 2—3 Kanau pactsopa GeHondTranemnHa.
+ Tpunueante ¢ oanHakoBon ckopocTblo 0,1 M pacTBop X10poOBOLOPOAA B CTaKaH C pac-
TBOPOM LLENOYUMN.
O6pamume BHUMAHUE, YTO NPW NPUBANKEHUM TOYKM HelTpanusaunm (koraa byaert npunu-
TO NpuUMepHO 9,5 MN pacTBOpa KUCIOThI) PacTBOP KUCNOTbI A06aBnAlTe No Kannsm. B MmomeHT
obecuBeynBaHNA OKpacku teHondTanemHa AOCTUraeTcs TOYKa HeuTpanusauuu. pH pactsopa
B 3TOM TOYKEe paBeH 7.
+ [punenTe ewWweé HeCKONbKO MA PacTBOpa KMC/IOThl B CTakaH. 3aHeCUTE MONYYEHHble AaH-
Hble B Tabnuuy. Caenaiite BbIBOAbI N0 pe3yabTaTam PaboThl.
BoiBOAbI:
YKa3zaTb, Kak MOXHO ONpeAennNTb TOYKY IKBMBANEHTHOCTM (KOrAa Weno4yb NONHOCTbIO BCTY-
nuna B peakLmnio C KNCNOTOW).
2. WHCTpyKUMA K BbINOJHEHUK AEMOHCTPALMOHHOIO OnbiTa «TenaoBon 3PheKT peakuum
rMAPOKCUAA HATPMA C YTNEKNC/bIM Fa30M»:
+ KpyrnoaoHHyto Konby 3anonHuTe yrnekucnsiM rasom u3 annapata Kunna wnu npubopa
KuptowkuHa. MonHOTY 3anN0fHEHNS NPOKOHTPONIMPYMTE NPU NMOMOLLY FOPALLENA NYYMHBI.
+ B HanonHeHHyl ra3zom Konby ObICTPO HACbINbTE MOPOLWOK FMMAPOKCUAA HATPUA (HA KO-
by émkoctbio 0,5 n cnenyeT B3aThb 0k00 10 r NaOH) n repMeTnyHO 3aKpoliTe NPobOKOIA
C paTynkamm TemnepaTypbl U AaBAEHUA.
+ HayHuTe u3MepeHua u HabnwpanTe, Kak B TedyeHMe 2—3 MUHYT MU3MEHAIOTCA 3HAYeHUSA
TemnepaTypsbl U AasneHuns (unu obbéma) B kKonbe-peakTope.

NnOMOLLb YYUTEJIO

Martepunanbl gna KONMpPoOBaHUS
Tabnuua pe3ynbTaTtoB paboThl
Pe3ynbTaTbl M3MepeHWii/HabnoAeHNA NabopaTopHON pPaboTbl
«Peakuus HemTpanuzaunmy»

PacTtBop nocne
pob6aBneHuns
M36bITKa KUCNOTbI

MUcxopaHblii pac- PacTBOp B TOuKe
TBOP Lie/Io4mn 3KBUBAJIEHTHOCTH

3HauyeHue

3HayeHue pH

LigeT deHondTanemHa

Pe3ynbTaThbl HAONIOAEHUN LEMOHCTPALMOHHOO OMNbITA
«TennoBol 3 hekT peakLun rmapokCnaa HaTPUs C YrNeKUCabiM Fra3om»
Pe3ynbTaThbl HAOMOAEHWIA

MokasaTtenun HavyanbHble nokasaHus KoHeuHble nokasaHus

JasneHune

TemnepaTtypa

AHKeTa ana pacuéta «MHAMBMAYANbHOrO MHAEKCA KayecTBa ypoka» (MpuBeAeHa B ONM-
CaHuM ypoka «M3ydeHne cTpoeHus NiaMeHm».
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TeopeTuyeckoe nosiCHeHue
1. K nabopaTtopHoii pabote «Peakuua HelTpanu3aLum».

Mpu nobaBneHWM K pacTBOPY LLENOYM pacTBOpa KUCIOThl pH byaeT cHuxatbes. Mpu pas-
HOMEpPHOM [,00aBieHUIM PacTBOPA MOXHO A0OWUTbCA XOpowWero rpaduyeckoro n3obpaxeHus
KPUBOW TUTPOBAHUA CUIbHOTO OCHOBAHMS CUAbHOM KUCNOTOW. Ha rpaduke byaeT BuAeH cka-
YOK TUTPOBAHMS, Koraa pH pacTBopa 3a KopoTkoe Bpems (npu fobaBneHUN HEOONbILOTO KON -
yeCTBa KMCNOTbI) MK3MEHAETCA 3HAYUTENbHO.

Mpn Hanuyuu y uudpooit nabopatopun GyHKLUM BBELEHUA OTAE/bHbIX TOYEK MOXHO Npu-
0aBnsTb B CTakaH MOPLMUN CONAHON KUCIOTbI ONpeaenéHHOro obbéma u onpeaensts pH nony-
YeHHOro pacTBopa.

2. K LeMOHCTpaunoHHOMyY onbITy «TennoBo 3 hekT peakLnm ruipokCcMaa HaTpua C yrne-
KWUCNIbIM ra3omy.

JLaHHbIN OMbIT HArNAAHO AEMOHCTPUPYET XMMUYECKME CBOUCTBA LLEIOYEN U KMCIOTHBIX OK-
CMAOB. [Na ero NpoBeAeHUs pekoMeHayeTcs bpaTtb konby Takoro pasmepa, YTobbl AaTYMK TeM -
nepaTypbl, NPOXOAS Yepe3 pe3nHOBYI0 NPODKY, Kacancs NopoLuka rmapokcuaa HaTpus. Ans
COKpaLLeHna BpeMeHU MPOoBeLeHMA OMbITa Jyylle WCNOMb30BaThb He rPaHynbl MMAPOKCUAA HA-
TPUS, @ NOPOLLOK, T.6. HE06X0ANMO NpenBaAPUTENIbHO PACTEPETD LWEI0Yb B CTYMNKE.

Mpn NpoBeAeHMM ONbITA HA CTEHKAX KONObl KOHAEHCUPYETCS BOAA, KOTOpas obpa3syeTcs
COMNACHO YPABHEHUIO peakLuuu:

2NaOH + CO2 = Na,COs3 + H20 + Q
MeTOﬂMqECKMe KOMMEHTapuu

[Ans GopMUpOBaHUS YMEHMA NPOBOANUTb TUTPOBAHWE PEKOMEHAYETCA MPOBECTU OMbIT He-
CKONbKO pas. MepBoe TUTPOBaHME ABNAETCA NPUKUAOYHbIM. OHO NO3BONSET ONPEAENUTb NPU-
MepHbI 00bEM KUCNOTbI, HEOOXOAUMOI ANS AOCTUXEHUSA TOUKM IKBUBANIEHTHOCTY.

Mpu BTOPOM TUTPOBAHWUU NMPU NPUBAMKEHUM K TOYKE IKBUBANEHTHOCTU PACTBOP KUCIOTHI
npnbaBnaeTca No Kannam, AoXUAaACh OTKAMKA AaTymnka pH.

O6pamume 8HUMaHue! B [EeMOHCTPALLMOHHOM OMbITE HE/b3 UCMO/b30BaTh NNOCKOAOHHbIE

N KOHMYeckue Konbol!
3apaHus K ypoky

/. 3adaHue Ha pazsumue (yHKUUOHA/IbHOU 2pamomHocmu

KncnoTHOCTb Xenyaka — nokasaTeslb, KOTOPbIN XapaKTepu3yeT CoAepKaHne KUCOTbl B
XeNny[Lo4YHOM coke. XenyAouHbl COK, B COCTaBE KOTOPOro ecTb COMAHAA KUCNOTa, oba3aTeneH
ANS NPOLEeCcCcoB nuuieBapeHns. HapyleHme obMeHa BeLLeCTB, a TakXe BO3AeCTBME UHbIX
(haKTOPOB MOXET NPUBECTU K MOBbILIEHHON KUCAOTHOCTW XeNyAOYHOro coka. B aTom ciyvae
BpauM Ha3HaualT aHTaLMAHbIE NpenapaTbl, Hanpumep «Anbmarenb». B coctaB npenapata
BXOAAT TMAPOKCUL aIlOMUHUA U TUAPOKCUA MarHus. Kakylo ponb UrpaloT 3TW BeL,eCTBa B CHU-
XXEHUW KNCNOTHOCTM XKeNya04yHOro coka?

PeweHue:

TMAPOKCMA, aNOMUHMA U TMAPOKCMA, MArHUS BCTYNAKOT B PeakLuio C CONSHON KUCTOTOW,
NPOMCXOANT peakuna HenTpanusauun. MMApPoKCuA antoMUHUS U TMAPOKCUA MArHUS HelTpanu-
3YIOT COJIAHYIO0 KUCNOTY.

2. 3a0aHue 019 nod2omosKu K T'MA, BIP

C KakMMM 13 NepeynCcieHHbIX HUXe BEeLeCTB pearnpyet pacTBop rMAPOKCUL Kanus:

1) dhocthopHas KucnoTa;

2) TMAPOKCMA, HaTPWA;

3) CEpHUCTbIN ras;

4) ruapoKCUL MarHus;

5) okcua mean (11).

OTseT: 1, 3.
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2) YCTaHOBMTE COOTBETCTBME MEXAY NCXOAHBIMMW BELLECTBAMW U NPOLYKTAMW PeaKLum.

NCXOAHbIE BELLECTBA MPOAYKTbI PEAKLINW
A) H2SO4 + KOH 1) NaNOs + H20
5) NaOH + HNO3 2) Na;SOs3 + H20
B) NaOH + H,SO3 3) K2SO4 + H20
4) NazS + H20
Al B |B
OtgeT: 3, 1, 2.

3) Mpu3HakamMn NPOTeKAHWUA peakunn mexay rugpokcuaom megn (Il) n cepHoi KMCNoTom
ABNAKOTCA:

1) pacTBOpeHMe 0CanKa,;

2) NosBAeHNe 0CAAKA;

3) obpa3oBaHMe OeCLBETHOrO PacTBOpPa;

4) obpa3oBaHMe OKPALIEHHOr0 PacTBOPa;

5) BblaeneHue rasa.

OtseT: 1, 4.

KOHTpOnbHbIE BONPOCHI:

1. ObbACHMTE, KaK U MOYEMY U3MEHAETCS 3HaYeHUe pH pacTBopa Npu TUTPOBAHUN CUbHO-
O OCHOBAHWA CUNbHOW KUCNOTON.

2. MoxHO nu ucnonb3oBaTb BMeCTO dheHONPTaNEMHA PACTBOP METUNOPAHXKA?

3. Mepeyncnnte KNacchl BELLECTB, C KOTOPbIMU PearupyloT HEPaCcTBOPUMblE B BOAE OCHO-
BaHMA 1 wenouu. Mpuseaute npumepsl. Ha30BMTe NPU3HAKN peakLun.

Tembl NPOEKMHbIX U UCcaedosamesibCKUX pabom
OnpepeneHne cofepxaHna ackopoUHOBOW KNCIOTbI B IEKAPCTBEHHBIX Mpenaparax.
OnpepeneHne KNCIOTHOCTM (PYKTOBbIX COKOB.
Onpepenerune KUCNOTHOCTU Kedupa U APYruX MOMOYHBIX NMPOAYKTOB.
CpaBHMTe/NIbHAA XapakTepuCTUKA KUCNOTHOCTM A6104HOIO U CTONOBOMO YKCYCa.
Onpepenexune copepkaHns KUCNOTbl B IMMOHE.

ulT A W N —

9 Knacc

Ypok 3. «Teopus 3nekmposaumuydecKoll duccoyuayuu.
J1ekmpo/iumbl U He3/1IeKmpoJiumabi»

CBsi3aHa CO 3HAaKOMCTBOM 0Oy4yaeMbiX C MeTOAAMU Hay4HOTro (y4ebHOro) ucciesoBaHms.
Mpu BbINOHEHUW PabOTbl ydyalMecs MNOMYYalT IKCNEepPUMEHTaNbHble AaHHble (hakTUYeckun
MaTepuan), KOTopble BO3MOXHO KnacCMuLMpoBaTb. 3aTeM NPOBOAAT TEOPETUYECKUN aHANN3,
B pe3y/bTaTe KOTOPOro 0OOCHOBLIBAETCA Pa3fe/ieHNe BELLECTB He TOMbKO HA OCHOBE 3KCMepu-
MeHTaNbHbIX PAKTOB, HO M Ha OCHOBAHMM CTPOEHWA BelecTBa. Ha nocienywwwmx ypokax yya-
Wwuecs byayT 3HAKOMUTbCS C AaNbHENW MMM 3Tanamu UCCNeA0BaHNMS.

TUn ypoka: ypoK-ucciepoBaHue (3KCMepUMEHTANIbHOE M3y4yeHWe HOBOrO MaTtepuana).

Llenb ypoka: co3paTb YCN0BWA ANA ONpeaeneHus NpUHAANeXHOCTU BeLLecTB, CMeCen Be-
LLEeCTB M PACTBOPOB BELLECTB K NEKTPOSUTAM W HE3INEKTPONUTaM, chopMmnpoBaTh y 0bydat -
LLMXCA MO3HABaTe/IbHbIe YHUBEPCA/IbHbIE YYeOHble AeCTBUA.

MpPOAOIXNTENBHOCTb YPOKA: OAMH aKaAEMUYECKMIA Yac.
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MnaHupyembie pe3ynbTaThi:
[lpedMemHebie:
+ PACKpPbITb MONOXEHWUA TEOPUW 3NEKTPONUTUYECKON AMccoumaummn (pacnaj BelwecTB Ha
WOHbI NPY PACTBOPEHUN UAK PACNNABNEHNU, KATUOHbI N AHUOHDI);
+ XapaKTepu3oBaTb BeLLECTBA MO COCTaBY, CTPOEHMIO M CBOMCTBAM, YCTaHaB/IMBATb Npu-
YMHHO-CNEeACTBEHHbIE CBA3N MEXAY AAHHbIMU XapaKTepPUCTUKAMM BELLECTBA,;
. cobnopate npasuna besonacHonm paboTbl NPy NPOBEAEHWUM OMbITOB, NO/Mb30BATHCA Na-
60paTOSHbIM obopynoBaHMeM 1 NOCYLOMN.
MemanpeomemHsble:
+ MO3HaBaTe/bHble: CO34aBaTb (COBMECTHO C yyuTeNeM) anropuTM AeSTeNbHOCTU Npu pe-
WeHMM npobnem NMOMCKOBOro XapakTepa, YMeTb OpPraHU30BbIBATb WCCNEAOBaHME C Lie-
Nb0 NPOBEPKM FUMOTE3; YMETb Ae1aTb YMO3AK/NIOYEHUS W BbIBOAbI;
+ PerynaTuBHble: KOHTPOAUPOBATbL U OLLEHMBATL Pe3yNnbTaTbl AEATEbHOCTU, BHOCUTbL KOP-
PEKTUBbI B NX BbIMOSIHEHUE;
+ KOMMYHWKATMBHbIE: MOJIHO M TOYHO BblpaxaTb CBOM MbIC/IN, apryMeHTMPOBaTh CODCTBEH -
HYI0 TOYKY 3p€HUs, BCTyNaTb U NOAAEPXMBATL Ananor; 3hhekTMBHO paboTaTh B nape
WAW Tpynne npv peweHnn ydebHbIX 3a4au.
Jlu4HOCMHbIe:
+ pa3BMBaTb MPAKTMYECKME YMEHMS, CBA3AHHbIE C M3YYEHNEM OCHOBHbIX MONOXEHWI TEO-
PV 3NEeKTPONNTUYECKON AMCCOLMNALNN;
+ MPOSABNATb MO3HABATENbHbIA WHTEPEC, HAMPABNEHHbIA HA M3y4YeHWe OCHOBHbLIX MOJOXE-
HUII TEOPWM INEKTPOAUTUYECKOW AuccoLmaLmum.
O6opynoBaHue, nporpaMMHoe obecneyeHne U pacxoaHble MaTepuansi
KomnbloTep, nporpammHoe obecneyeHne Releon Lite, LudpoBON AATUMK INEKTPONPOBOA -
HOCTW, CTakaHbl HA 50 MA; CTeKNSAHHAA NaAsoYKa; NPOMbIBANKA; WnaTenb - 2 WT., AUCTUAN-
poBaHHad BoAa; no 20 mMn 3TUAOBOrO CNMpPTA; 5%-HOro pacTeopa caxapo3bl; pacTBOpa CnmpTa
(1:1); 5%-Horo pacTBopa xnopuaa Hatpus; 5%-Horo pacteopa xJiopoBoA0OpPoAa; 5%-Horo
pacTBOpa rMAPOKCMAA HATPMs, NOBapeHHas conb (TBEpAasn), caxap (TBEPLbIN).
Xop ypoka

3T1an ypoka 1. OpraHn3aunoHHbIN

Mpepnonaraemad NPOAOIKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AesTeNbHOCTb YYUTENA:

NpOBEPAET FOTOBHOCTbL K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO34aéT NONOXNTENb-
HbI 3MOLLMOHA/bHBIN HACTPON Y 0byyatoLmnxcs.

YyebHas feATeNbHOCTb 0OYydYatoWnXcs:

3MOLMOHANBHO HACTPAMBAKOTCA HA NPEACTOSALLYI0 YYebHYI0 LesTeNbHOCTb

3T1an ypoka 2. AkTyanusaums nm 0606weHne 3HaHun

Mpegnonaraemas NPoAOMKUTENbHOCTb: 10 MUH.

Meparornyeckas AeSTeNbHOCTb YYNTENS:

NPOBOANUT (POHTANbHYK beceny; akTyanusupyeT UMEKLWMeCs 3HaHUA, noMoraeT 0bobuie-
HWI0 3HAHWUW O pacTBOpax;

CO34aET AN 00yyaloLWMXCs NPobAeMHY0 CUTYaLMIO; NODYXAAET K BbiCKA3biBAHMIO Npeano-
KEHWIT 0 Cnocobe u cpefcTBAX LOCTUXKEHNUA MOCTAB/IEHHON LLENM.

Paboma ¢ mepMuHamu u NOHAMUAMU.

MoBTOPMTL 1 060OWNTbL 3HAHMS YYALLMXCA O PACTBOPAX, PACTBOPAEMOM BELLECTBE M pac-
TBOpUTENE, O TMNAX KPUCTANIIMYECKNX PELWETOK - MONEKYNSAPHOW, NOHHOW; BUAAX XUMUYe-
CKOW CBSA3W - NOHHOW, KOBANEHTHOW NMONAPHOW, KOBANEHTHOWN HEMONAPHOM
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OnucaHue npobaemHol cumyayuu.

Obuien3BeCcTHO, YTO PACTBOPbI BELLECTB B BOAE MMEKT Oonee BbICOKYI TemnepaTypy Kune-
HUA 1 Bonee HU3KYI TeMmnepaTypy 3amMep3aHus MO CPABHEHWIO C YNCTOM BOAOM. M3BeCTHO,
yTo Temnepartypa 3amep3aHus pacTBopa 3aBUCMT OT KOHLEHTpaLWu PacTBOPEHHOrO Bele-
ctBa. Ecnm B 1 Kr BOAbl pacTBOPUTL 1 MOJb BeLLeCTBa, HANPUMEpP I0KO3bl, TO Temnepartypa
3aMep3aHus 3TOro pacTeopa noHm3mTca Ha 1,86. To ecTb pacTBop byaeT 3amep3aTh Npu
-1,86. MoHMXeHNe TemnepaTypbl HA TaKyH e BENUYMHY MOXHO HabntogaTb Npu pacTBo-
peHun 1 Monb ranuepuHa, 1 Moab 3TUIOBOrO CNUPTA B 1 KI BOAbI.

OpHako ecin B 1 Kr (MTpe) BOAbI pacTBOPUTL 1 MONb X1I0PMAA HATpMs, TO TemnepaTypa 3a-
Mep3aHus pacTBopa CTaHeT Huxe -1,86. A Temnepartypa 3amep3aHua pacTBopa, COCToALLe -
ro u3 1 kr soabl 1 1 Monb xnopuaa bapus, ewe Huxe TeMnepaTypbl 3aMep3aHna pacTBopa
xnopupa Hatpus. Kak 06bACHUTb 3TV ABAEHMA?

YyebHas LesTenbHOCTb 00yYaroLLMXCS:

OTBeyaloT Ha BOMPOCHI, BbICKA3bIBAKT CBOM MPeANnOOXeHWA, NpeanaratT U COrnacosbiBa-
0T C YYUTENEM TeMY W Leb YPoKa; 06CyXAAKT Cnocobbl U CPpefCcTBA AOCTUXKEHUA LENN.
[lpednonazaemoe 06vACHeHUe npobaemHol cumyayuu.

Ecnn pacTtBop 3amep3aeT npu bonee HU3KOIW TeMnepaType, TO KOHLEHTPALMA BEL,eCTBa NO-
BbllAETCS. MOBbIWEHNE KOHLLEHTPALMN BELLeCTBA NPOUCXOANT 3a CYET 06pa30BaHMA HOBbIX
YacTUL, — MOHOB. [py 3TOM KOHLLeHTpaLMa YacTuL, B pacTBope noBbilwaeTca. [pyrue sewe-
CTBA He PaCMajaloTCs HA WMOHbI, KOHLEHTPALNA BeleCcTBa OCTAETCA MOCTOAHHOW, MO3TOMY
TemnepaTypa 3aMep3aHus 3TUX PacTBOPOB byaeT 04MHAKOBA.

Cnocob peweHus.

NoHbl - 3apsXeHHble YyacTuLbl. PacTBOp, COAePXaLLMIA UOHBI, DYAET NPOBOAUTL 3N1EKTpUYe -
CKUil TOK. PacTBOpbI, COAepKALLME MOMTEKYbI, HE 3NIEKTPONPOBOLHbI

3tan ypoka 3. [[puMeHeHne 3HaHWi B HOBOW CUTyaLUK

Mpepnonaraemas NPOAOIKUTENbHOCTb: 17 MUH.

Meparorunyeckas AeATebHOCTb YYUTENS:

1. Yuntenb 3HaKOMWUT yYeHUKOB C METOAMKOW MpPOBEAEHMS WCCNeAOoBaHMS, AAET 3afaHue,
pa3faét obopyAoBaHWE U MHCTPYKLMIO MO paboTe, obpallaeT BHUMAHME Ha OCODEHHOCTY
paboThbl C AATYNKOM I/1EKTPONPOBOAHOCTMH.

2. Mocne npoBeAeHNs 3KCNEPUMEHTAIbHOW YacTi 0BCYXAAKTCA BONPOCH O TUNAX KpUCTan -
NINYECKMX PELLETOK U BUAAX CBA3W B INEKTPONANUTAX U HEINIEKTPONUTAX.

3. OpraHusyeT obcyxaeHne BONpoca, NoyeMy BeLLeCTBa C MOHHBIM TUMOM CBSA3M (a Takxke
KOBA/I@HTHbIM NOJIAPHbIM) MPOBOAAT 3N1EKTPUYECKUIA TOK.

4, ObbACHAET npouecc obpa3oBaHuA WOHOB npu pacTBope. [aéT onpeneneHUs TePMUHOB
«KaTWOH» U «aHWOH». ObpallaeT BHUMAHME Ha 0Opa30BaHWE MOHOB NpPU pacnnaBneHUn Be-
LLLECTB C MOHHbIM TUMOM CBA3MN.

5. 3aaéT BONPOCHI:

Kakue noHbl 06pasytoTcs npu pacTBOPEHUN XNIOPUAA HATPUA U xnopuaa bapus B pacTeope?
CKO/IbKO MOJIb KATUOHOB HATPUA M AHMOHOB XJ10pa 0bpa3yeTCca NP PaCTBOPEHUN B BOAE
1 Mmonb xnopuaa HaTpus?

Bo3BpaliaeTca K onucaHuio NpobnemMHoN CUTyaLuu, NPOCUT OOBACHUTL ABNEHMUS.

6. Mpeanaraet BbINONHUTL 3aAaHMS.

YyebHas neaTenbHOCTb Obyvatowmxcs:

1. YYeHUKN BbIMOMHSAIOT IKCNEepUMEHTaNbHYO paboTy; 3aHOCAT pe3y/bTaTbl U3MEepPeHUN B
Tabnuubl.
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2. OnpepenaoT TUN KPUCTAIMYECKUX PEWETOK W BUL XMMUYECKOMN CBA3M B 3NEKTPONUTAX U
He3NeKTPONNTAX.

3. B xope obcyxaeHns Bonpoca NPUXOAAT K BbIBOAY, YTO 3NEKTPOAUTbI NPOBOAST 3NE€KTPU-
YECKMMN TOK 3a CYET 3aPAKEHHBIX YaCTUL, - MOHOB.

4. V30bpaxatoT B TeTpaAsx CxeMmy 0bpa3oBaHMA MOHOB, 3aMMUChIBAOT ONpeneneHus.

5. OTBeYalT Ha Bonpockl yuutens. ObbACHAOT NpobaeMHy0 CUTYaLMHo.

6. BbINONHAOT 3af4aHua yyuTens

3tan ypoka 4. KoHTponb ycBoeHus, 06CyxaeHne AonyLeHHbIX
oWwKn6OK U NX KoppeKLuus

MpeanonaraemMas NPOLO/MKUTENbHOCTD: 10 mMuH.

[Meparornyeckas LeaTesIbHOCTb yuntena.

OopraHun3yeTt o6cy>|<p,eHme pe3ynpbTaTOB NUCC/Ied0BaHWUA, HABOAAWNMKU BONPOCAMU MOMOraeT
BbIABUTb MPUYNHHO-CNeACTBEHHbIE CBA3U MEXAY XaPaKTepOoM XUMWNYECKOW CBA3N B Belle-
CTBE N NPUHAANEXHOCTU BELWECTBA K I/IEKTPOJIUTAM WUITN HEIJTEKTPONNTAM.

YyebHas 0EeATENbHOCTb o6yqarou.|,1/|xca:

LENalT BbIBOAbI M 0DOPMAAIOT N1abOPaTOPHOE UCCIe0BaHME B TETPAAAX

Jtan ypoka 5. UHdopmaumnsa o poMaluHeM 3agaHnu n pednekcus

Mpegnonaraemas NpPOAOIKUTENBHOCTb: 6—7 MUH.

Meparoruyeckas AeaTeNbHOCTb yUUTeNs:

NHGOPMUPYET O AOMALLHEM 3afaHUM, LAET KOMMEHTAPWIA NO €ro BbIMONHEHWUIO;
npeanaraet aHkeTy pedeKCun K YpOKy M npefnaraeT paccymtatb «MHAMBUAYANbHbIA NH-
[LeKC KayecTBa YpoKa»;

NOABOANT pethNeKCUBHYIO CTAaTUCTUKY YpoKa MO KOJMNYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa BbllLe 3HAYEHMUA 5;

AEMOHCTPUPYET 3anuch Npobnembl U LEen ypoka, cnpalwmneaeT: «Kak Bbl LymaeTe, peleHa
nm npobnema, AOCTUIHYTA N Lenb? Ecan npobnema He pelleHa W Lenb He AOCTUTHYTA,
npeanaraet obbACHEHWEe M 3a4aéT B AOMONHEHWE K AOMAWHEMY 33aJaHui0 MoLyMaTb HaA
NPUYMHAMM 3TOrO.

YyebHas [eATeNbHOCTb 0OYy4YaloWnXcs:

334al0T YTOYHAOLWME BONPOCHI O BbIMONHEHWN AOMALIHEr0 3afaHus;

PACcCYMTLIBAIOT MHAMBMAYANbHbIA MHAEKC KAueCTBA YPOKaA,;

onpeaenstoT cTeneHb COOTBETCTBUA NMOCTABEHHOW LLeNU U pe3ynbTaToB AeATENbHOCTM; CTe-
MeHb CBOEro NPOABVXEHUA K LLeNu;

BbICKA3bIBAOT OLLEHOYHbIE CYXAEHWA U COOTHOCAT pe3yNbTaTbl CBOEW AeATENbHOCTU C Le-
Nblo ypoka

MaTtepuanbl 4ns NOAroToBKU K YPOKY

WHCTpYKLMA K N1abOpaTOPHOMY UCCNeL0BAHUI0 «INEKTPONUTbI U HEINEKTPONUTbI».

+ 3anycTuTe Ha peructpaTope AaHHbIX NporpaMMHoe obecneyeHue Releon Lite. Mogknto-
YyuTe LATYMK 371eKTPONPOBOAHOCTM M3 KOMMEKTa LudpoBoii nabopatopun Releon k pe-
rMCTPaTopy AdHHbLIX.

« B cTakaH nomecTnTe NOBAPEHHYH CONb M ONYCTUTE B CTAKaH AATYMK IEKTPONPOBOLHO -
cTun. [poOBOANT NN CONb INEKTPUYECKNIA TOK?

+ AHanoruyHole AenCTBMUA NPOBEAMUTE C CaXapo30M.
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+ B cTakaH Haneite 20 mMn 5%-Horo pactBopa caxapo3bl. OnycTuTe B HEro AaTyuk 3nek-
TPONPOBOAHOCTY, 3aKPEN/EHHbIN B Nanke wTatuea. Habnwoaante 3a U3MeHeHWeM 3Haye -
HWA 371eKTPONPOBOAHOCTW. Korpa nokasaHms AaTymka nepectaHyT M3MEHATHCS, 3anuLumn -
Te ero 3HayeHue B Tabauuy.

+ 06pamume sHuMaHue! [laTynk Tw,aTebHO NPOMOWTE BOLOM.

+ 3aTem AaTyuK onycTuTe B CAeAYHOWMNIA pacTBOP. AHANIOTMYHbIE AEUCTBUA NPOoAenanTe co
BCEMMW PACTBOpPAMMU.

MOMOLLb YYUTENHO

Martepuanbl gna KONMpPoOBaHUS
Tabnuua pe3ynbTaToB paboThl
Pe3ynbTaThl U3MEpeHUI

Ne° Ha3BaHue BellecTBa, 3HayeHue 3neKTponpo- DNEKTPONUT Win
onbiTa pacTBopa BOAHOCTU, MKCM/CM HE3NeKTPoONuT

1 MoBapeHHas conb (TB.)

2 Caxapo3a (T8.)
3 Caxapo3a 5 %-Hbil
pacTtBop

AHKeTa Anq pacyéta MHAMBMAYANbHOrO MHAEKCA KauyecTBa YpoKa NpuBefeHa B onuca-
HUM ypoka «M3ydeHne CTpoeHMA naameHn».

TeopeTnueckoe nosiCHeHue

Mpn pacTBOpeHWUM B BOAE MOHHbIX COEAUHEHWUW MOASPHbIE MOMEKYNbl BOAbI OKPYXAloT
(«CONbBATUPYIOT») 3apAXKEHHbIE WOHbI, MepeBOAA UX B PacTBOpP. MonekynfapHble COefWNHEHUs
CONbBATMPYIOTCA, HO HEe PACMafaloTCs Ha MOHBI. B mepBoM cnyyae pacTBOp MPOBOAMUT 3NEKTPU -
YeCKWUn TOK, BO BTOPOM HeT.

Onpepenntb NPUHAAIEXHOCTb BELLECTBA MM PACTBOPA BELLECTBA K 31EKTPONMTAM MOXHO
NPy NOMOLLM N3MEPEHMNS INEKTPONPOBOLHOCTU. ECn 3nekTponpoBOAHOCTL BeNMKA, TO UCCIe -
AYeMblii 00beKT — 371eKTPONUT. ECn 3HaueHUe 31eKTPONPOBOLHOCTH MeHble 20 MKCM/cCM,
TO 3TO HE3/IEKTPOUT.

Metoanyeckme KOMMEHTapuu

Ynucno nccnesyemblx Ha YpOKe BELLECTB U PACTBOPOB MOXHO YMEHbLNUTb. MOXHO Uccneao-
BaTb KaK MUHUMYM HE3NEeKTPONUT, ero PacTBOP, PacTBOP COMMW, KACIOTbl U LLENOYM, @ TaKXKe
TBEpAble BewecTBa. [MpU HEBO3MOXHOCTM OPraHW30BaTb MCC/IeAO0BAHME BELLECTB OLHOBpE-
MEHHO BCEMMW YYeHUKaMU MOXHO pacnpeaenuts paboTy mo rpynnam. Toraa noayyeHHbie pe-
3yNbTaThl YYalLMECA 3aHOCAT B TabnuLy, U306paxEHHYI0 Ha AOCKE.

MOXHO 1CNO/b30BaThb TEXHOIOTMIO CMELWAHHOro 0byyeHus. B knacce opraHusyoTca He-
CKONbKO paboymx 30H, B KOTOPbIX DYAyT pacnonaraTbCA pasHble pacTBOPLI U BelecTsa. Mpyn-
Mbl YYaLMXCA NooYepEAHO BbIMONHAT UCCNEL0BAHUA B OLHON 30He, 3aTeM NepexoasT BO BTO-
PYI0 30HY U T. A.

3apaHusa K ypoky

1. 3adaHue Ha pazsumue PYHKYUOHAbHOU 2pamomHocmu

Bbl 4acToO 3ameyanu, YTo BO BPEMSA ros0NEna TPOTyapbl U AOPOTW MOCHINAKT aHTUIONONES, -
HbIM peareHTOM. B kayecTBe peareHTa UCMO/b3YIOT MOBAPEHHYIO CONMb WU XNOPUCTBIN KanbLuUm
(CaCly). Kakoit peareHT byameT bonee 3heKTUBHBIM ANS YHUUTOXEHMUS NbAA, €CM BbiI0 No-
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TPayeHo OAMHAKOBOE KOMMYECTBO BELLeCTBA NMOBAPEHHOM CONM M XIOPUCTOrO Kanbuus (cTou-
MOCTb peareHToB He yuynTbiBaeTca)? OTBET NOACHUTE.
PeweHune:
[Mpy nonagaHMn Ha Nén BewecTBO MOCTENeHHO pacTBopAeTcsa. [1pM pacTBOpPeHUM B BOAE
1 Monb xnopuaa Hatpus Aaét no 1 monb noHoB Hatpusa (Na’) u xnopa (CI). Mpu pacTeopeHnm
1 monb CaCl; obpasyetca 1 MOnb MOHOB KanbLMA 1 2 MOb MOHOB XJ10pa. PacTBop xnopuaa
KanbLus bymeT 3amep3aTb Npu bonee HU3KOW TemnepaType (NpPW YCNOBUM OAMHAKOBOM KOH-
LLeHTPALMKU MOAb/KI BOAbI) MO CPABHEHMIO C PACTBOPOM X/I0pMAA HATpuA. A 3HauuT, n 3 dek-
TUBHOCTb €ro byaeT Bbille.
2. 3adaHue 0214 nodzomosKu K 'MA, BIP
1. K Xopowo pacTBOPMUMbIM 31eKTPOAUTAM OTHOCUTCA:
) rnapokcug bapus;
2) docdat MarHums;
) cynvdug meau(ll):;
4) xapboHat KanbLus.
OtgeT: 1.
2. INeKTPWUYECKUN TOK NPOBOAUT PACTBOP:
) 3TWNOBOrO CNUPTA;
2) TNNLEPUHA;
) TNOKO3bl;
4) rMapoKCcMAaa Kanbuus.
OTtBeT: 4.
3. YCTaHOBWTE COOTBETCTBME MEX/Y BELLECTBOM 1 00Pa30BABLUMMUCS MOHAMM (C YUETOM
Ko3thpununeHToB).

IJIEKTPONAT V|OH|3| 5

A) H>S04 ]) Na™ + SO

b) Na,SO04 2)Na" + OH

B) NaOH 3g 2Na" + SO
4) 2H" + SO
5)H" + SOZ'

A|Bb|B
OTseT: 4, 3, 2.

TemMbl NPOEKMHbIX U uccnedosamesibCKux pabom
1. TuapatHaa Teopusa pacteopos [. . Mengeneesa.
2. CTaHOBNEeHME OCHOBHbLIX MOJIOXEHUN TeOpUM 3NekTponuTuyeckon guccounauum C. Ap-

peHuyca u B. OcTBanbaa.
3. OnpepaeneHne 371eKTPONPOBOAHOCTI PACTBOPOB BELLECTB B HEBOAHOI Cpee.

4. OnpepeneHne MONSPHOW MACChl HE3NEKTPONNTA KPUOCKOMUYECKUM METOLOM.
5. BbifABNEeHME 3aBUCUMOCTM 3NEKTPONPOBOAHOCTM OT KOHLLEHTPALMA MOHOB B PACTBOpE.

Ypok 4. «[anozeHbl»

TeMma akTyanbHa AN YYalWWXCs, Tak Kak MMeeT 6ONbloe 3HAYEHWUE ANS KU3HEAEATENbHO-
CTU yenoBeKa. [IpUMeHEHNE ranoreHoB U WX COEAMHEHUIA OrPOMHO. 3HAHWE CBOMCTB ITUX Be-
LLeCTB U UX COeAMHEHUI obecneymnT be3onacHoe obpalieHne ¢ HUMUK, PACWIUPUT KPYro3op ob-
yyaembiX.
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Tun ypoka: 0606LLeHNe U CUCTEMATU3ALMA 3HAHUIA C NPUMEHEHUEM [EMOHCTPALLMOHHOIO
3KCNepuMeHTa.

Llenb ypoka: co3aaTh yC10BUS Ana 0000wWeHNs 3HAHUN O PU3NYECKUX U XUMUYECKUX CBON -
CTBAX rajioreHoB, X NPUMEHEHWM W 3HAYEHWUMW B XWU3HW yenoBeka, OPMUPOBAHUA MO3HABA -
TeNbHbIX YHUBEPCANbHBIX YYEOHbIX AENCTBUIA, YMEHUA LeneHanpaBneHHo HabnoaaTh 33 XUMK-
YyeCKMMUM npoLeccamm.

MpoA0NKNTENbHOCTb YPOKA: OAMH aKafeMuyeckun vac.

[MnaHnpyeMmble pe3ynbTaThl:

[TpeoMemHebie:

+ XapakTepu3oBaTb GU3MYECKME U XUMUYECKNE CBOWCTBA HEMETANNIOB HA NpuUMepe rano-

reHOB;

+ TPUMEHSATb OAMUH U3 OCHOBHbIX METOA0B MO3HAHMS: HabNOAEHME;

+ OMWCbIBATb CBOMCTBA FASIOr€HOB B Pa3/IMYHbIX arperaTHbIX COCTOAHUAX, BbILENAA UX Cy-
LLeCTBEHHbIE NPU3HAKMW.

MemanpeomemHoble:

+ MO3HaBaTe/ibHble: NPOBOAUTL HAOMIOAEHMS U OMMCbIBATL MPU3HAKW W YCIOBUS TeYeHUA
XUMWUYECKMX peakuuii, AenaTb BbIBOAbI Ha OCHOBE aHanu3a HabMAEHWMIA 3a 3KCnepu-
MEHTOM, NOAYYaTb XMMUYECKYD MHDOPMALMIO N3 PA3INYHbIX UCTOYHUKOB;

+ PerynaTUBHbIE: NPOrHO3MPOBATh Pe3y/bTaT YCBOEHWS yyebHOro martepuana, oLeHWBaTh
KayeCTBO M YPOBEHb YCBOEHWSA y4eOHOro MaTepuana;

+ KOMMYHWKATUBHbIE: MOMHO U TOYHO BbipaXkaTb CBOM MbIC/IM, APryMeHTUPOBATb CODCTBEH-
HYI0 TOYKY 3p€HUs, BCTYNaTb U NOAAEPXKMBATL Ananor; 3hhekTMBHO paboTaTh B nape
WK Tpynne npv peweHnn ydebHbiX 3a4au.

Jlu4HOCMHbIE:

+ OLEHWBATb YPOBEHb YCBOEHUA Y4e€OHOro MaTepuana, UCXoAs U3 COLMAbHbIX N TMYHOCT -
HbIX LLeHHOCTEeN;

+ MPOABAATb NO3HABATE/IbHbIA MHTEPEC, HAMPABAEHHbIN HA U3yYeHUe yuebHOro MaTepuana.

O6opynoBaHue, nporpaMMHoe obecneyeHne M pacxogHble MaTepuanbl

ANXP; cnupToBKa WAKM 3NEKTPUYECKan NAWTKA; WTATUB; BOPOHKA, CONAHAA KMCNOTA (KOHL.);
AMXpoMmat kanua uam ppyrue okucautenn (MnO2, KMnOs); pactBop bpomuaa kanua 2%-Hbiu;
PacTBOP MOAMAA Kanus 2%-Hbll; pacTBOP NakMyca WaM ApYyroro Kpacutens (ykCcuHa); pac-
TBOp Xnopuaa xenesa () ceeXXenpuroToBNEHHbIA; KPaXMabHbIN KNENCTeP; akTUBUPOBAHHbIN
yronb;, 5%-Hbl pacTBOp CynbduUTa HATPUA; NOA KPUCTANNMYECKMiA, BpoMm B amnyne, bpomHas
BOZA, MeKCaH; CMUPT 3TUNOBLIA; NPObKKU AN NPobUPOK; NPOBMPKK; MUHEPaNbl, COAEpPXKaLLLe
rasioreHbl (GNOOPUT, KAMEHHAA CONb, CUTbBUHWT).

Xoa ypoka

3T1an ypoka 1. OpraHuM3aLMOHHbIN

Mpeanonaraemas NPoAOIKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AeaATebHOCTb YUUTENS:

NPOBEpPAET rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO3AAET NONOXNUTENb-
HbIA SMOLLUOHA/IbHBIA HACTPOW Y 0byyaloLwmxcs.

YuebHas [esTenbHOCTb 00ydaoWwnxcs:

3MOLMOHANbHO HACTPAUBAIOTCA HA NPEACTOALLYI0 YYebHYI0 AesTeNbHOCTh

3T1an ypoka 2. AkTyanu3aums nm 0606weHne 3HaHUH

Mpeanonaraemas NPOAOIKUTENLHOCTD: 6 MUH.
Meparoruyeckas AesTeNbHOCTb YYNUTENA:
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NPOBOAMUT (POHTA/NbHYIO Deceay; akTyanusupyeT WMeloLLuecs 3HaHus, nomoraet obobuie-
HUIO 3HAHWUN;

CO34a6ET Ans 0byyaolmMxcs NpobaeMHy0 CUTyaLmnio; NobyxAaeT K BbICKa3biBaHWUIO NPeANo-
KEHWIT 0 Cnocobe u cpefcTBAX AOCTUXKEHWUA MOCTAB/IEHHON LLIENM.

Paboma ¢ mepmuHamu u noOHAMUAMU.

MoBTOPUTHL 1 060OLWLNTL 3HAHMSA YyalLMXCA 06 0COBEHHOCTAX CTPOEHMA HEMETANNIOB, Pa3-
HOODOPa3HbIX arperaTHbIX COCTOSHMAX BELWECTB, MHOroobpasuu LBETOBbIX OTTEHKOB Be-
LLEeCTB, UX XMMUYECKON aKTUBHOCTU.

[locmaHoska npobiemHo20 sonpoca:

Korpa rosopsT 06 aKTMBHOCTM METan/oB, TO 0bpaWalTca K Py HanpsXeHUA MeTannos.
OH noKa3biBaeT, KAKOW MeTann bosee akTUBEH U MOXET BbITECHUTb MEHee aKTUBHbLIN MeTa
N3 pacTBOpa €ro conn. MOXHO M MPUMEHNTb AAHHbIA NOAXOA NPU XapaKTepuCTUKe ranore-
HOB? Kak NpakTMYeCKM 3TO OCYLLECTBUTL?

YyebHas neATeNbHOCTb 0bYydYatoWnXcs:

OTBEYAIOT HA BOMPOChI, BbICKA3bIBAIOT CBOM NMPEANONOXEHNS, NPEANAralT U COrNacoBbIBAKT
C yUnTeNneMm Temy U LLeb YpoKa; 0bCyXAalnT cnocobbl U CPeACcTBa AOCTUXEHNS LLeNN.
[lpednonazaembili omgem Ha sonpoc.

Bo3MOXHO, ecn 1cnonb3oBaTh PacTBOPbI CONell, 06pa3oBaHHbLIX FanoreHamu.

Cnocob peweHus.

MpoBECTU XUMWUYECKMIA IKCMEPUMEHT U 3KCMEPUMEHTANbHO A0Ka3aTb BO3MOXHOCTb BblTeC-
HeHWs MeHee aKTUBHbIX FanoreHoB 6osee akTUBHbIMU

3T1an ypoka 3. [[puMeHeHne 3HaHUW B HOBOW CUTyaL UM

Mpeanonaraemas NpoAO/IKUTENbHOCTb: 25 MUH.

Meparormyeckas A4esTeNbHOCTb YYUTENS:

1. Yuutens Bef&T hpoHTaNbHYI0 beceay, B KOTOPO 06CYXAAKTCS OCHOBHbIE BONPOCHI: MON0-
XeHWe rasoreHoB B [lepnMoAnYeCcKon CUCTEME; U3MEHEHWEe PafNyCOB aTOMOB raJioreHoB, U3Me-
HEeHMe UX HEMETANINYECKUX CBOWCTB; CPABHUTE/IbHAA 3N1EKTPOOTPULLATEIbHOCTb FaNIOreHOB,
OKMCINTE/bHbIE CBOMCTBA, TUM KPUCTANIMYECKON PELIETKI, arperaTHOe COCTOAHNE FaloreHoB.
2. MpoBOAUT AEMOHCTPALMIO (hU3MYECKMX CBOWCTB: bBpoMa u nopa. HarpesaHue kpuctanim-
Ka MOA B Npobupke. 3HAKOMCTBO 0Dy4YaeMblX C SBAEHWUEM Cy6IUMAYuUU. PacTBOpMMOCTb MO-
[a B BOAeE U cnupTe. [leMoHCcTpaLns 6poOMHON BOAbI.

3. Mpeanaraet pewnTb IKCNEPUMeHTaNbHYIO 3a/iauy: pa3baBiieHHble pacTBOpPbI MoAa M bpo-
Ma 0YeHb CXOXM. Kak MOXHO pa3nnumnTb 3T pacTBOPbI?

OTMeyaeT NpaBMAbLHOCTb OMpeAeNneHns NoLa C NMOMOLLBI KpaxMmana W YKa3blBaeT Ha HOBbIIA
cnocob, OCHOBAHHbIN Ha pPa3HOW PAcTBOPUMOCTM FaNoreHoOB B BOJE M HEMONAPHbIX PaCTBO-
putenax.

JleMOHCTPUpYeT pacTBOPUMOCTb BpoMa M Moda B rekcaHe. B npobupkn ¢ bpomMHON v iom -
HOW BOJOM HanuBaeT no 1 MN rekcaHa. 3akpbiBaeT Npobupku npobkon u BCTpaxueaeT. Pac-
TBOP bpoMma B rekcaHe OKpaLIMBAETCS B KENTO-KOPUYHEBBIN L,BET, MOAA - B PNONETOBbIN
LLBET. YYUEHUKN AO/KHbI CAENaTb BbIBOAbI.

4, Mpepnaraet obyyaeMbiM AaTb XapaKTEPUCTUKY XMMUYECKMX CBOWCTB Bpoma 1 noaa: C Ka-
KAMW Knaccamu BeLLeCTB OHM pearupytoT, YTo obpasyeTcs B pe3ynbTaTe NPOTEKaHUS peak-
uun. MpoBepseT NPaBUIbHOCTb HAMUCAHWA YPABHEHNI PeaKL WA,

5. Bo3BpawaeTcs k npobnemHomy Bonpocy. OTMeYaeT, YTO XMMUYECKNe CBOMCTBA ranore-
HOB 3HAYWUTE/NbHO WKpe. B 3TOM MOXHO ybeanTbCa, Npoaenas psa onbiTo. ObpaliaeT BHU-
MaHue Ha 0CODEeHHOCTb NPOBEAEHUS IKCMEePUMEHTA: BCE OMbIThl OYAYT NPOBOAUTLCS B 04—
HOM npubope, KOTOPbIA Ha3biBAeTCA «ANnapat ANs NPOBeLEHUA XUMUYECKUX PeaKLUi».
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OnuMcbIBaeT KOHCTPYKLUMIO Npubopa. OTMeYaeT, YTo M3-3a BLICOKOW aKTUBHOCTU X/10pa peak-
LWKU NPOTEKAIT OYeHb OBICTPO, MO3TOMY HEODXOAMMO BHUMATENLHO CNEAUTb 33 NPOTeKa -
WMUMK npoueccamu. [1leMOHCTPUPYET OMbIT COrNACHO MHCTPYKLUU.

6. MpocuT 3aHecTu pe3ynbTaThl IKCMepUMeHTa B Tabnuuy. MposepaeT NpPaBUALHOCTL HaNW-
CaHMA HabNOAEHUI M YPABHEHUI peaKLMiA.

7. Mpepnaraet yyawmumcs BbINMcaTh U3 yuyebHMKA 061aCTU NPUMEHEHNUA TaNoOreHOB U UX CO-
eAMHEeHUN (NPY HANNYNUK BPEMEHN).

YyebHas AeATeNbHOCTb ODyYatoWmMxcs:

1. OTBEYAlOT Ha BONPOCHI yuyuTeNs, NP HEOOXOANMOCTI KOPPEKTUPYIOT OTBETbI O4HOKNACC -
HWKOB.

2. HabnopatoT 3a AeMOHCTpaALIMEN ONbITa, B paboynx TETpAAsX AeNalT KPaTKuUe 3anucu.

3. NpuHMMaIOT yyacTne B 06CYXAEHMM Cnocoba pelleHmns 3KCneprMeHTaIbHOW 3a4auu,
npeanaraT CBOWM cnocobbl. HabnwopawT 3a AeMOHCTpauuei onbiTa, ybexapawTca B npa-
BUNbHOM O0THOpe cnocoba peleHNUs 3a4aum C NPUMEHEHUEM KpaxMana. 3annchiBaloT pe-
3yNbTaThl IKCNEPUMEHTA B TETPAAMN.

4. 3anucbiBalOT YpaBHEHUS peakLMii raforeHoB ¢ MeTannamu u Hemetannamu. OauH u3 0b-
yyaeMbiX 3a4MUTbIBAET CBOV BAPMAHT OTBETA.

5. HabnwopaoT 3a npoBeaeHNEM 3KCMEpPUMEHTA.

6. 3aHOCAT pe3ynbTaThl HabNOAEHUN B TabNULLY.

7. 3anucbIBaloT B pa6oqy+0 T€TPaAb COEANHEHUA U UX NPUMEHEHNE B Pa3/INYHbBIX obnactax
AeATE/IbHOCTU YeJT0OBEKA

3tan ypoka 4. KOHTponb ycBoeHusl, 06CyxaeHne AonyLeHHbIX ownbok
M UX KOppeKuus

Mpennonaraemas NPOAOMKUTENBHOCTb: 6 MUH.

Meparornyeckas LeaTeNbHOCTb YYUTENA:

OpraHusyeT obCyxaeHue pe3y/bTaToB YPOKa, HABOASALLMMYM BOMPOCAMU NOMOraeT BbisIBUTb
NPWYNHHO-CNEACTBEHHbIE CBA3W MeXAY CTPOEHMEM raIoreHOB U UX XUMUYECKON aKTUBHOCTbIO.
YyebHas aeaTenbHOCTb 0byyaloWmxcs:

AENaKT BbIBOAbI O XUMUYECKOW aKTUBHOCTU FaflOreHoB

3tan ypoka 5. UHdopmaumnsa o goMaliHeM 3agaHnu U pednekcus

Mpeanonaraemas NPOAO/KUTENbHOCTb: 6 MUH.

Meparornyeckas AeaTeNbHOCTb yYuTeNs:

WHPOPMUPYET O AOMALIHEM 3aAaHWUU, BAET KOMMEHTAPWI MO €ro BbIMONHEHUIO;

npeanaraeT aHkeTy pediekCun K ypoky U npeanaraeTt paccymtaTtb «MHAMBUAYANbHbIN UH-
[LeKC KayeCTBa ypokay;

NOABOAUT pedNeKCUBHYI CTAaTUCTUKY YpOKa MO KONMYECTBY YYEHWUKOB, Y KOTOPbIX WHAEKC
KayeCTBa Bbllle 3HaYeHMUA 5;

AEMOHCTPUPYeT 3annchb NpobaeMHOro BONPoCa W Lenu ypoka, cnpalwnsaet: «Kak Bbl Aymae-
Te, pewWweéH M NpobaeMHbIN BONPOC, AOCTUMHYTA /N LEeNb?»

YuebHas pesTenbHOCTb 00ydatoWwmxcs:

33[a10T YTOYHAOLLME BONPOCh O BbIMOHEHUN LOMALIHEr0 3afaHus;

PaccYnTbIBAT «MHAMBMAYANbHbIA MHAEKC KAaYeCTBa YPOKay;

onpeaenaiT cTeneHb COOTBETCTBMA MOCTABIEHHOW LLe/IN U Pe3y/bTaTOB LeATENIbHOCTM; CTe-
neHb CBOEro NPOABUXEHMA K LLeNN;

BbICKA3blBAIOT OLLEHOYHbIE CYXAEHMUS U COOTHOCAT pe3y/nbTaTbl CBOEW LEATENIbHOCTU C LLeNbio
ypoka.
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MaTepuanbi ans NOAroToBKU K YPOKY
NHCTPYKUMS K AEMOHCTPALLMOHHOMY OMbITY «[anoreHsi».

+ B konby-peakTop nomewanT 6—7 r AUXpomarta Kaaus, B BOPOHKY NPUANBAKT KOHLLEH-
TPUPOBAHHYIO CONAHYIO KMCNOTY 06bEMOM 10 MJ.

« [lepBbln MOrNIOTUTENbHBIA COCYL 3aMNONHAT PAacTBOPOM KPaCUTENA, HaNpuUMep nakMmy-
coM.

+ Bo BTOpON cocyn HanuBawT 5%-HbI pacTBOp bpomMunaa kanusa, B TpeTUn — 2%-Hbii
PAcTBOP MOAMAA Kanus U J00ABNAIOT KAM/IK OYeHb pa3baBIeHHOro KPaxManbHOro Kien-
cTepa.

+ B yeTBEPTbIN MOrNOTUTENbHBIN COCYA pacTBop xnopuza xenesa (Il), nonyyeHHbIn pac-
TBOpPEHMeM nopowka xenesa B 10%-HON CONAHON KUCNOTe.

+ TSTbIV W WeCTON COCYAbl 3aNOHAT COOTBETCTBEHHO 5%-HbIM PACTBOPOM LLEIOYMN U
aAKTUBMPOBAHHbBIM YIJIEM.

+ B konby npunuealoT CONAHYO KUCNOTY U HAarpeBaloT CMECb HA /IEKTPUYECKON NAUTKe
nnu cnupTtoske. ObpalLaloT BHUMaHME Ha LLBET BbIAENSIOWEroca xnopa. lNocreneHHo
konba 3amonHAETCA XJIOPOM U B MOFNOTUTENbHBIX CKAAHKAX NPONCXOAMT obecLBeynBa-
HWe pacTBopa KpacuTens, NosB/ieHWe XKENTOW OKpPackM B pacTBope bpommaa ka-
NS - NPOUCXOAMT BblaeneHne bpoma. PacTBop noanaa Kaaus npuobpeTaeT CUHIOW
OKpacKy, a YyTb 3e1eHOBaTbI PACTBOP Xnopuaa xenesa (I) cTaHOBUTCA XENTbIM BCeA-
cTBMe obpaszosaHua xnopuaa xenesa (lll). 06pamume sHumaHue! Mocne HabnwaeHUS
1LeNeco0bpa3HO CPABHUTb MCXOAHbIE PACTBOPbI pearupylolwmx BELECTB M PaACTBOPHI,
MoNyYyMBLUMECA B pe3ynibTaTe peakumun. Ha ocHoBe HAbMOAEHMI YYEHUKN COCTABNAOT
YpPaBHEHUSA peakLunn.

MOMOLLb YYUTEJIO

Martepuanbl gng KONMpPoBaHUS
Tabnnua pe3ynbTaToB HAbNOAEHNI
Pe3ynbTathl HabnAEHN

Pearupyroliue BellecTsa

PacTBop KBr Kl FeCl;
nakmyca

LiBeT ncxogHoro pacreopa

LigeT pacTeopa nocne
B3aMMOZENCTBUA C XJIOPOM

YpaBHeHMA peakLnii —

AHkeTa Aans pacyéTa «MHAMBMAYANbHOrO MHAEKCA KAYecTBa ypOKa» MpPUBEAEHA B OMuU-
CaHWMM METOL0/I0TMM NoCcobus.

TeopeTnuyeckoe nosiCHeHue

[lns nonyyeHus xsopa W3 CONSHOW KUCNOTbl B 1abOPATOPUN UCMONb3YIOT Pa3/INYHbIE OKUC-
NNTeNU — nepMmaHraHaT Kaaus, AWOKCUA MapraHua, Auxpomat kanus. Peakuus mexay cons-
HOW KUCNOTON M MepMaHraHaTOM Kanus WAET npu obblyHOW TemnepaType, Npu NErKOM Harpe-
BAHUW C CONAHOM KUCNOTOM B3aMMOAENCTBYET AMOKCUA MapraHua. bonee cunbHoro Harpesa-
HMA TpebyeT peakuua AMxXpomaTa Kanus ¢ CONSHOM KUCNOTo. MNocneaHas peakuus yaobHa
TeM, 4To 6e3 HarpeBaHMa OHa He UAET W BbiLeNeHne xnopa npekpawaercs. CKopocTb NpoTeka-
HUA peakuun C NpuUMeHeHWEeM MNepBbIX ABYX OKUCAUTENEN Perynupyetcs nojayen COMSHOW
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1 KMCNOTbI. MonyyeHne xaopa NPOBOAAT B annapaTe A/ NPOBEAEHUS XUMUYe -

;r l’ cKkux peakuun (AMNXP).

']j] MpumeHeHne npubopa AMXP no3BonseT No3HaKOMUTb yYalUXca ¢ husmn-

I YECKUMM N XMMUYECKUMM CBOWCTBAMM XJI0pa — LLBETOM, arperaTHbiM COCTOS -
HMeM, CNOCOOHOCTbI0 0becLBeYMBaTb OPraHMYECKMe KpacWUTenn, BbITECHATH

l
u MeHee aKTWBHble FanoreHsl U3 WX COMEN, OKUCAATb HEKOTOPble HeopraHuye-
‘ ' CKMe coeauHeHns Ao bonee BbICOKMX CTENEHeN OKUCNEHMS. YPaBHEHMA NpPO-
“ TeKalLWMNX peakLnin:
|

e KoCr07 + T4HCI = 2KCI + 2CrCl3 + 3Cla + 7H20
2KBr + Cl2 = 2KCl + Br2
2KI + Clz = 2KCI + Iz

2FeClz + Clz = 2FeCls
Metoanueckne KOMMeHTapum

PekOMeHAYeTCA OCTaBUTb CKNSHKW C pacTBOpaMu Nakmyca, bpomuaa ka-
nus, noguaa kanus n xnopugaa xenesa (ll) Ha LeMOHCTPALLMOHHOM CTONE AN
CPaBHEHWA C pe3ynbTaTamy OMbITOB.

N3-3a oTcyTcTBus xnopuaa xenesa (Il) B wWKkonbHOM KabuHeTe ero MOXHO
Puc. 10. Anna-  3amMeHWTb CBEXENPUIrOTOBNEHHbIM PAacTBOPOM cynbdata xenesa (ll). Ecam kpu-
paT And4 npose-  ctannorupapat cynbdarta xenesa (Il) ctan XEnTbiM, TO PACTBOP NMOAKUCAAIOT
ACGHWA XUMUYE~  cepHOM KUCNIOTOW W MOMELLAKT B PACTBOP KyCOYKW UM MOPOLIOK BOCCTAHOB -
CKUX PeaKkUNn  neyyoro xenesa. Yepes HeKOTOpOe BpeMs PacTBOP U3MEHUT CBOK OKpacCKy.

Hebonblwoe KonnyecTso BPOMHOW BOAbI MOXHO NOAYYUTb, NPUNMBAA K
pacTBopy bpoMuaa Kanaua HeCKOMbKO Kanenb npenapata «benunsHa», ¢ nocneayouwmm noa-
KncneHnem obpa3oBaBLLENCA CMECH CEPHOW KUCNOTON.

O6pamume gHUMaHue! B MOrNOTUTENbHbIE CKASHKW HAanMBalOT TakoW 0OBEM XMAKOrO pea-
reHTa, YTobbl NepekpbIBaN HUXKHEE OTBEPCTME KoNmnadyka Ha 3—4 MM. B npoTuBHOM cnyyae,
npu oxnaxaeHun npubopa byaeT NponcxoauTb 3acacbiBaHne xuakoctu. OHa byaeT nepenu-
BATbCA M3 OAHOW MOFNOTUTENbLHOW CKAAHKW B ApYyryto. [pyroi npuém npeaoTBpalLeHns 3aca-
CbIBAHMA XWAKOCTM - BblpaBHWBAHME aTMOC(HEPHOrO [LABNEHWUS U AABNEHWUS BHYTPW COCyAa.
[lns 3TOro OTKPOMTE Ha HECKOMbKO CEKYHA MpPOOKYy BOPOHKM ANS paboThl C BPEAHbIMU Belle-

CTBAMM.
3apaHusa K ypoky

/. 3adaHue Ha pa3zsumue (YHKYUOHA/IbHOU 2pamMomHocmu

C naBHMX BpPeMEH Ans OTOeNNBAHUA TKAHe! UCMOb30BAMN NPOAYKT B3aUMOAENCTBUA XN0-
pa CO LWEeNoYblo - rMNOXNOPUT HaTpui. Ha YéM OCHOBAHO MpPUMeHeHMe 3TOro Bel,ecTBa AN
oTbennBaHma? B Kakon NOrnoTUTENbHOW CKISHKE MOXET 006pa30BaThCs AAHHOE BELLECTBO?
OTBeT NoACHUTE.

PeweHune:

[MNOXNOPMT NPU HArpeBaHUN M Ha CBETY JIEFKO pa3naraeTca C BbiAeNIeHMEM KUCA0POAa, KO-
TOpbIi 0T6eNnuBaeT TkaHU. BellecTBo obpaszyeTcs B NOrAOTUTENLHON CKISHKE C PACTBOPOM -
ApoKCMpaa HaTpus.

2. 3adaHue 0149 nodzomosKu K 'MNA, BIP

3anuwuTe ypaBHeHMe peakuun B3aMMOAENCTBUA okcuaa mapraHua (IV) ¢ conaHom kucno-
TOW. YKaXWUTe OKUCNUTENb W BOCCTAHOBUTENb. PaccTaBbTe KO3I(DPULNEHTH B YPABHEHUN peak -
LUK C NOMOLLLbIO METOZA 3NeKTPOHHOI0 banaHca.

PeweHwue:
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JNeKTPOHHbIN banaHc:
1 Mn™ + 2e @ Mn**
1/2ClI'-2e @ ClI%
YILaBHeHVIe peakummn ¢ Ko3hduumeHTamu:
MnO2 + 4HCI = MnCl2 + Cl2@ + 2H20

MnO2 unu mapraHel, B CTeNeHN OKUCneHns (+4) SBNAeTCs OKUCAUTENEM, CONAHAA KUCNoTa
(CI') — BoccTaHOBUTENEM.

KOHTpONbHbIE BOMPOCHI:

MOXHO I MCNO/b30BaTb A4/ MOT/IOWEHUA X0pa aKTUBMPOBAHHbIA Yronb?

Kakue onbiTbl MOKA3bIBAOT PA3NNYHYIO aKTUBHOCTb FAJIOreHOB?

Tembl npoeKmHbIX U uccnedosamesibCKux pabom:

MpUMeHEeHNe ranoreHoB U X COEANHEHNIA B MELULMHE.

OnpepeneHne coaepxaHna xaopa B XJI0PMPOBAHHON BOZE.

OnpepeneHne MacCoBOM AOMM XJOPUAA HATPUA B KONDACHbBIX U3LENNSAX.

3arpsa3HeHune XN0pMAAMM MOYBbI B TOPOACKMX pPaliOHAX.

BnuaHne XNOpMA-MOHOB HAa POCT U Pa3BUTME PACTEHUN.

Ypok 5. «Ceposodopod, cy/ibgpudbi»

BaxxkHo

Mo copepaHuio B 3eMHOW KOpe cepa OTHOCMTCA K PACNPOCTPAHEHHBIM XUMUYECKUM
anemeHTaM. Ha pono atomoB cepbl npuxoautcs okono 0,05% oT Macchl 36MHOM KOPbI.
Cepa BCTpeyaeTcs U B CBOOOAHOM COCTOAHMM (CamMOpoHasA cepa), U B BUAE PA3NNYHbIX
COeAAMHEHUN, TNaBHbIM 0bpa3oM, cynbduaos u cynbdatos. Cepa — nemeHT, be3 KOTO-
POro He MOXET CyLLeCTBOBATb XMW3Hb, OHA BXOAMUT B COCTAB OEKOBbIX MAaKPOMOJMEKY.
BaXHeWLWMMMN coeanHEHNAMMN CEPbI, B KOTOPbIX OHA NPOABAAET OTPULATENbHYIO CTe-
NeHb OKUCIEHUA, ABNAIOTCA cepoBomopoa HzS u cynbduabl. Ceposogopos — becuBeT-
HbIli Ta3 C Pe3KUM, OYEHb HEMPUATHLIM 3aNaxoM TyXJbIX AULL, TOYHee MPOTyXLWue anua
naxHyT cepoBoopoAoM. OpraH 0bOHAHMSA YeNoBeKa OYEHb YYBCTBUTENEH K 3anaxy ce-
poBogopoaa. Owyu,aeTcs Bcero ogHa MmunamapaHas rpamma H.S, copepxauianca B
1 n BO3ayxa.

CepoBOZOPOA, BCTPEYALTCS B NPUPOAE B COCTABE BY/JIKAHWYECKUX Fa30B, COAEPKUTCA B
NPUPOAHOM U NOMNYTHOM He(TAHOM ra3ax. MuHepanbHas BOAA M3 HEKOTOPBIX UCTOYHM -
KOB COZEPXUT PAaCTBOPEHHbI CepoBoAopos, Hanpumep B laTturopcke, Mauecte. Ce-
POBO/OPOAHAS MWHepanbHas BOAA LIMPOKO UCMONb3YETCA B neyebHbiX Lensx. Eé nbioT,
C HeV NPUHMMAIOT BaHHBI.

BmecTe c TeM cepoBoLOpPOL OYeHb AA0BUT. ECnm BAbIXaTb CEPOBOAOPOL HA MPOTAXKE-
HUW HEKOTOPOrO BPEMEHMN Jaxe B MUHUMANIbHbIX 0OBbEMAX, TO BO3MOXHO MOMYYUTb TA-
Xénoe oTpasneHune. OH obpa3yeTcs Npu rHUEHUU CEPOCOAEPXKALLUX OPraHNYeCKUX Be-
LLECTB W3 PA3INYHBIX PACTUTENbHBIX W XUBOTHBIX OCTATKOB. ITUM 0OBACHAETCA Xapak-
TEePHbIN HENPUATHBIN 3aNax CTOYHbIX BOJ, BbIFPEOHBIX M U CBAIOK MyCOpa.

Tun ypoka: KOMOMHMPOBAHHbLIN (YPOK U3y4eHMs HOBOro MaTepuana)

Knacc: 9

Llenb ypoka: co3paHue ycnoBui Ans n3ydeHus nabopaTtopHbIX CnocoboB noayyeHUs cepo-
BOAOPOAA, ero (hM3MYeCKUX N XMMUYECKUX CBOMCTB, KAYECTBEHHbIX PeaKL il Ha CEPOBOLOPOA,
U cynbuabl, hOPMUPOBAHNA NO3HABATEbHbIX YHUBEPCA/bHbIX LEeACTBUN.

MpOAONKUTENBHOCTb YPOKA: OAUH aKaAeMUYeckuii vac.
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MnaHupyemble pe3ynbTaThi:
[TpedmemHble:

* NPUMEHATb OCHOBHbIE METOAbI MO3HAHUA: Ha6ﬂ}0,EI,EHVIe, JKCNEPUMEHT;

+ XapaKTepu3oBaTb (U3NYECKME W XMMUYeCKMe CBOWMCTBA CEPOBOAOPOAA, 3HATb M OCY-
LLECTBAATH HA MPAKTUKE €ro No/yyeHne B 1abopaTopHbIX yCI0BuUAX;

+ NMPOBOAMTb OMbITb, MOATBEPXKAAIOLME XUMUYECKNE CBONCTBA CEPOBOAOPOAA;

+ MPOBOAMTb KAYeCTBEHHbIE PeakL i Ha CEPOBOAOPOA U CyNbhUAbI;

+ XapakTepu3oBaTb B3aWMOCBA3b MEXAY COCTABOM, CTPOEHWEM W CBOWCTBAMU BAXHEMLIMX
COeAIMHEHUN Cepbl, B KOTOPbIX OHA NPOABNSET OTPULATENbHYIO CTEMEHb OKUCIEHNS;

+ cobnopate npasuna be3onacHoi paboThl NPW NPOBEAEHUN OMbITOB C TOKCUYHBIM ra30M
CEepPOBOAOPOAOM.

MemanpedmemHsble:

+ MO3HaBaTe/IbHbIE: OPUEHTUPOBATLCS B TEKCTAX, aHAIM3MPOBATh, 0bpabaThiBaTh U UHTEP-
NpeTUpoBaTh MHHOPMALLMIO, UCNOb30BATb €€ AN PeLeHNs NOCTaBNEHHbIX YYebHbIX 3a-
Aauy;

+ PerynATUBHbIE: KOHTPONNPOBATb U OLLEHWUBATbL Pe3y/bTaThbl AeATENIbHOCTU, BHOCUTb KOP-
PEKTUBbI B UX BbINMOSIHEHWE,;

+ KOMMYHWKaTUBHbIE: 3 (eKTUBHO paboTaTh B nape Npu pelleHnn yyebHow 3aaaum.
JludHOCMHBbIE:

+ pa3BMBaTb NPAKTUYECKWE HABbIKM MO MCMO/b30BAHMIO yuebHOro obopynoBaHUs;

+ MPOABNATb NO3HABATE/IbHbIN MHTEPEC, HAMPABEHHbIN HA U3YYEHNE XUMUYECKMX COeaM -
HEHWI Cepbl ¥ UX MPUMEHEHWE B XN3HM YenoBekKa.

O6opynoBaHue, nporpaMMHoe obecneyeHne M pacxogHble MaTepuanbl

Annapat Ana npoBeAeHMs Xummuyeckmx peakumi (AMXP), yCTaHOBNEHHbIW B WTATWUBE, NP -
6op Ans nonyyeHus razos UauM annapat Kunna, 3apsXeHHbI LUHKOM M CONSHON KUCNOTON
(pa3baBneHa BoAOV B 06bEMHOM OTHOWeEHMKN 1:2); CNMPTOBKA, AepxaTenb Aas Nnpobupok,
npobupka ¢ npobkoi, wnatenb, NOAOCKM GUAbTPOBaNbLHOW bymaru (0,5 x 6 cM), NpoNUTaHHbIE
PacTBOPOM aLeTaTa CBMHLA U BbICYLWEHHbIE; YHUBEPCANbHAA MHAMKATOPHas bymara, MuHLET,
NpoMblBaNKa C AUCTUNNIMPOBAHHON BOAOW, aKTUBMPOBAHHbIN Yronb, cynbtug xenesa (Il), ce-
pa, conaHas kucnota (1:2), nogHas soaa (0,1%-Huin pactop |2 B pacteope Kl), KOHLEHTPUPO-
BaHHaA cepHasa kucnota (98%), pacteop cepHow kucaothl (10%), pacTBOp rMAPOKCMAA HATP U

(10%), pacTBOp Nnakmyca, konnekuns MmHepanos (Cynbhugbl).
Xop ypoka

3T1an ypoka 1. OpraHuM3aLMOHHbIN

Mpeanonaraemas NPoAOIKUTENbHOCTb: 1—2 MUH.

Meparornyeckas feaTeNbHOCTb YUUTENS:

NPOBEPAET rOTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHWe knacca k paboTe Ha ypoke, Co3AaéT
NOMOXUTENbHbIA 3MOLMOHA/bHBIA HACTPOM Y 0OyYatOLLMXCS.

YyebHas LesTenbHOCTb 00yYaloLmMXCs:

3MOLMOHANIbHO HACTPaMBAIOTCA HA NPEACTOALLYI0 YuebHYl0 LesTeNbHOCTb

3T1an ypoka 2. MoTuBauus K yue6HOi AeATeNbHOCTH, aKTyanu3auusa n o6obuieHue
MMEILMNXCHA 3HAHUU

Mpeanonaraemas NPoAoIKMTENbHOCTL: 10 MUH.

Meparorunyeckan feaTeNlbHOCTb yYnTens:

npeaJsiaraeTt yyalwmnmca NpocayLaTh CEPUI0 CY)XAEHWUIA M HA UX OCHOBE ONpeaennTb TeMy
ypoka v uenb ypoka. Ha nobom 3tane BbiCKa3blBaHUA CYXAEHUN MOXHO 03BYYMTb OTBET.
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O KakoM 3neMeHTe MAET peyb?
1. HemeTann, n3BeCTHbIN elé APEBHUM erunTaHaM.

2. MpocToe BewecTBo, 06pa3oBaHHOE LAHHLIM 31EMEHTOM, Urpano 6oNblY Poab B TeO-
PETUYECKMUX MPEACTABNEHMAX AIXMMUKOB, TaK KaK CYMTanoCch Hanbonee CoBEpPLUEHHbIM Bbl-
pasuTenem OLHOr0 M3 «OCHOBHbLIX Hayal» NPUPOLbl — FOpPHYecTy.

3. Haxoputca B Il nepnone Mepuoanyeckon cMcTeMbl XMMUYeckux 3nemeHTos .M. MeH-

Aeneesa.
4. B coefMHeHMAX NpoABNAeT Cleaylolme CTeneHn OKucneHns: -2, +4 n +6.

5. BcTpeyaeTcs B npupoge v B BUAE NPOCTOrO BELLeCTBA, U B BUAE COELNHEHUN.
6. OCHOBHbIM OOBEKTOM U3Y4YEHWS HA YPOKEe ABNAETCA COEAWNHEHWE AAHHOMO 3NEMEHTA, O
koTopom nuweT A. C. lNywKnH:
Toada ycabiwan 5 (0 duso!) 3anax cksepHbll,
Kak 6ydmo myxnoe pa3zbunock alyo,
Mnb KapaHmMuHHbIU CMPaX Kypus xaposHel cepHoll.
A, Hoc cebe 3axas, omsopomuJi UyO.

Mocne onpepeneHns 3NeMeHTa npefnaraeT yTOUHUTb TeMY YPOKa, aKLLEHTYanu3npysa BHU-
MaHMe 0byyaloLMXCA HA COeLNHEHUAX Cepbl, B KOTOPbIX OHA MPOABAAET CTeMEeHb OKUCe-
HMA -2. 3aTeM npegnaraeT 0XxapakTepu3oBaTb CEPOBOLOPOA, MO NPeASIOKEHHOMY MaaHy
(cM. MaTepuanbl ANs KOMMPOBAHWA), MPOTHO3MPYA €ro (usnyeckne U XMMUYeCKue CBOWA-
cTBa.

MpennaraeT 04HOMY M3 YYEHWUKOB 3auMTaTb XapPakTePUCTUKY CepoBOAOPOAA ANA (DPOH-
TaIbHOr0 0b6CYXAeHUs B Knacce.

YyebHas feaTeNbHOCTb 0OYy4YatoWnXcs:

BbICKA3bIBAOT CBOM MPEANONOXKEHUS, COrNACOBbIBAIOT C YYUTENEM TEMY U LeNb YPOKa,
npeAnaratT Cnocobbl M CpeacTBa AOCTUKEHNS LLeNN.

B mapax BbINOAHSAT 3a4aHNA MO XapakTePUCTUKE CBOWCTB CEPOBOLOPOAA.

YyacTBylOT BO (hpOHTaNbHOM 0OCYXAEHWM MO NAaHy «XapakTepucTMKa CepoBOAOPOAA»

3T1an ypoka 3. [[puMeHeHne 3HaHUW B HOBOM CUTyaL UM

Mpeanonaraemas NPOAOIKUTENbHOCTb: 17 MUH.

Meparornyeckas LeaTeNbHOCTb YYUTENA:

1. Obcyxpaet c obyyarowmnmMmuca cnocobsl NosayyeHns cepoBopopona B nabopatopum.
MpeanaraeT BbiCKa3aTb CYXAEHUA O COLEPXAHUM XUMUYECKOTO 3KCMEPUMEHTA, HALLEIEHHO -
FO Ha MPOBEPKY BbICKA3aHHbIX MPEANONOXEHNI, HA U3ydeHMe (U3UYECKUX W XUMUYECKUX
CBOWCTB CEPOBOAOPOAA. KoppekTupyeT nnaH 3kCnepmMeHTa.

2. [leMOHCTpupyeT nonyyeHue ceposogopoaa B AMXP, npeanaraet obyyarowmmcs oCcMbic-
NUTb pe3ynbTaTbl HAbNOAEHMIA, OTBETUB HA BOMPOCHI M BbINONHWB 3a4aHNA K AEMOHCTPALMOH-
HOMy onbITy «[TonyyeHne CepoBOAOPOLA W U3YYEHME ero CBOMCTB» (CM. MaTepuanbl ANs KO-
nupoBaHus). OpraHnu3yeT 0b6CyxAeHNe OTBETOB HA BOMPOCH K LeMOHCTPALMOHHOMY OMbITY.

3. Mpepnaraet obyyaloWmMmMcs CNPOEKTUPOBATb XMMUYECKUN IKCMEPUMEHT, HalLleNeHHbIN Ha
yCTaHOBNeHWe hakTa BO3MOXHOCTM NPAMOro CUHTe3a CepoBOAOPOAA M3 NMPOCTLIX BELLeCTB.
OpraHusyeT obcyxaeHne 06 3KCNepUMeHTaNbHOM [0Ka3aTeNbCTBE MOJYYEHUS MMEHHO Ce-
poBogopozna. Moasoaut obyyalowmxcs K BbIBOAY O KAYeCTBEHHOW peakuiMu Ha CepPOBOAO-
poA.

4. OpraHu3yeT BbiNOSHEHMe 0byyalowmMucs nabopaTopHoro onbita «CUMHTE3 CEPOBOAOPO-
Aa. KauecTBeHHble peakLuyu Ha CePOBOLOPOL M CyNnbduAabl». 3HAKOMUT YYEHUKOB C METOLN -
KOV NPOBEAEHNS ONblTa, Pa3AaéT 3a4aHNs, KOMMEHTUPYET MHCTPYKLMIO No paboTe (CM. Ma-
Tepuanbl oA KONUPOBAHMUSA).
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5. OpraHu3yeT caMoCTOATe/bHYI0 paboTy 0byyatowmxca ¢ Konnekumen MUHepanoB — Cysb-
(uA0B, PaCNPOCTPAHEHHbLIX B NPUPOAE. BMecTe € yueHNKaMM YTOUYHSAET Lenb paboThl, BKO-
YalOLLEN OMMCAHME aHAIM3MPYEMbIX MUHEPA/IOB, MX COCTABA W MPUMEHEHNS.

YuebHas pesTenbHOCTb 00ydatoWwmxcs:

1. B npouecce obcyxaeHns y3HalOT 0 cnocobax nonydyeHus cepoBoaopoa B 1aboparto-
pun. BbiCKa3biBAIOT CYXAEHWSA O BO3MOXHbIX (DU3MYECKUX U XUMUYECKUX CBOMCTBAX Cepo-
BOLOPOAA. [NaHMPYIOT 3KCNEPUMEHT, HaLLeNIeHHbIA HAa MPOBEPKY BbICKA3aHHbIX CYXAEHW.
2. OTBevatoT Ha BOMPOCHI M BbIMOMHAOT 3a4aHUA K LEMOHCTPALMOHHOMY OMbITy «[lonyye-
HMe CepOBOLOPOAA U M3YyYyeHWe ero CBOMCTB» (CM. MaTepuansl Ana konuposaHus). Obcyx-
AA0T OTBETbI HA BONPOCHI K A&EMOHCTPALMOHHOMY OMbITY.

3. MpoeKTUPYIOT XUMUYECKMN SKCNEPUMEHT, HALLeIeHHbIA Ha YCTaHOBNEHME (haKTa BOSMOX -
HOCTM MPAMOro CHUHTE3a CepoBOAOPOAA W3 MPOCTbIX BewecT. ObCYyXAaOT IKCNepuMeH-
TanbHble A0Ka3aTeNbCTBA MONYYEHUS UMEHHO CEPOBOAOPOAA. [enawT BbIBOL O KAuyecTBEeH-
HOWM peakuMmn Ha CepOBOAOPOA.

4. BbinonHawT nabopatopHblii onbiT «CUHTE3 CepoBOAOPOAA. KayeCTBeHHble peakuun Ha
cepoBofopod 1 cynbduabl». OhopmnsioT B paboyen TeTpaan KpaTkuii OTYET O NMpoAenaH-
HOM paboTe (CM. MaTepuanbl ANA KONUPOBAHMSA).

5. B napax pabotaloT c konnekunei MMHepanoB — CynbhuL0B, PACNPOCTPAHEHHBIX B MPU-
poze. ONNCbIBAIOT BHEWHWUIA BUA, aHANU3MPYEMbIX MUHEPANOB, UX COCTAB MU MPOMbILLNEHHOE
npuMeHeHne

3tan ypoka 4. KOHTponb ycBoeHusl, 06CyxaeHne AonyLeHHbIX ownbok
U UX KOppeKuus

Mpennonaraemas NPOLOMKUTENbHOCTb: 10 MUH.

Meparorunyeckan AeaTeNbHOCTb YYnUTeNs:

opraHusyet obcyxzeHue pe3ynbTaTOB UCCNEA0BAHUA, NMPOBEPSET MPABUALHOCTb 3aMMCaH-
HbIX YPAaBHEHWUN peakLuii U coeNaHHbIX BbIBOAOB. OTMeYaeT BAXHOCTb M3yYaeMblX COeAUHe -
HUWIA U NPOLLECCOB, KaK B XU3HEAEATENIbHOCTM Ye/I0BeKa, TaK U B MPOMbILINEHHOCTH.

YuebHas [esTenbHOCTb 00ydaoWwmnxcs:

CPaBHMBAIOT pe3ynbTaThl PaboThl B Nape C pe3ynbTaTaMu, NosydeHHbIMU APYIrUMU YYeHUKA -
MU; NPWU HEODXOAMMOCTI KOPPEKTUPYIOT BbIBOALI U YPABHEHUA XUMUYECKUX PeaKL, il

3tan ypoka 5. UHdopmaumnsa o goMaliHeM 3agaHnU U pednekcus

Mpeanonaraemas NPoAO/IKUTENbHOCTb: 6—7 MUH.

Meparoruyeckan LeATeNbHOCTb YUNTENS:

NHHOPMUPYET O LOMALIHEM 3a4aHUK, LAET KOMMEHTAPMIA MO €ro BbINOJHEHUIO;

npeanaraet aHkeTy pedaekcuu K ypoky M npepsaraet paccuutatb «AHAMBMAYANbHbIA UH-
[.eKC KauecTBa ypokKa;

NOABOANT pedneKkCUBHYIO CTAaTUCTUKY YPOKA MO KOJNYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayeCcTBa BbllUE 3HAYEHUA 5;

LEMOHCTPUPYET 3annUChb Len Ypoka, CNpawmnBaeT: «Kak Bbl AyMaeTe LOCTUFHYTA N LEeb?»
Ecnn npobnema He peweHa U Lenb He LOCTUTHYTA, NpeasaraeT obbACHEHWe W npeanaraet
B LLOMONIHEHME K AOMALIHEMY 3aAaHMI0 NOAYMATb Haj NPUYMHAMM ITOTO.

YyebHas LesTenbHOCTb 00yYaroLmMXCs:

33/1a10T YTOYHSAIOLME BONPOCHI O BLINONHEHUN LOMALIHEro 3aAaHNs;

PACCYUMTBHIBAIT «MHANBUAYANbHBIN MHAEKC KAYECTBA YPOKaA»;
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ONpeaensioT cTeneHb COOTBETCTBUA NOCTABNEHHON LLeIN U Pe3yNbTaToB AeATeNbHOCTH; CTe-
NeHb CBOEro NMPOABVKEHNA K LLeNU;

BbICKA3bIBAIOT OLLEHOYHbIE CYX/AEHUA N COOTHOCAT Pe3y/bTaThl CBOEW AeATe/IbHOCTU C Lie/blo
ypoka

MaTepuanbi ans NOAroToBKU K YPOKY
NHCTpyKumMs K nabopaTopHoMmy onbiTy «CUHTE3 CEPOBOAOPOAA.
KauecTBeHHble peakLui Ha CEPOBOAOPOS U CyNbdUabI»

+ Heobxoanmo 3KCcnepuMeHTanbHO MPOBEPUTb, BO3MOXEH N CUHTE3 CEPOBOAOPOAA W3
MPOCTbIX BELLECTB.

+ MNMomecTnTe B NpobMPKY HEMHOIO KPUCTANIIMYECKON Cepbl (Ha KOHYMKe wnaTtens). He-
MHOIO HarpenTte NpobupKy Ha CMMPTOBKE, YTODObI cepa pacnnasunach. LoxauTech, Kor-
Aa Cepa OCTbIHET W OCTAHETCA 3aKPennéHHOW Ha LHe Npobupku. MoaroToBbTe MOAOCKY
(GunbTPOBaNbHOW Bymaru, NPONUTaHHYK PACTBOPOM aueTaTa CBMHLA, W MONOCKY YHM-
BEPCaNbHON MHAMKATOPHOM Bymarn. CMOYMTE MHAMKATOPHbIE MONOCKWM BOAOW M3 MpoO-
MbIBAJIKM.

+ byabTe ocTOpoXHbI Npu paboTe ¢ bymaron, NPONUTAHHOM PAcTBOPOM aleTata CBMHLA!
MoMHuTe! Bce coeanHEHNA CBUHLLA CUIBHO AA0BUTHI! bepuTte 3Ty MHAMKATOPHYIO bymary
TONbKO NUHLeTOM! Mocne paboTbl He 3abyabTe TIWATENbHO BbIMbITb PYKU C MblIOM!

+ 3anonHuTe Npobupky, Ha LHe KOTOPOW 3aKpenneHa cepa, BOLOPOLOM M3 annapata Kun-
na uanm u3 npubopa ANs nonyyeHus ras3os. Kak HyXHO AepxaTb NpobUpKy, 3anonHsAs eé
BOLOPOLOM METOLOM BbiITeCHeHMA BO3Ayxa? BHumanue! Mepen paboToi ¢ BOLOPOLOM
HeobXoAMMO ero NPoBepPUTL Ha YNCTOTY!

+ He nepesopaunas npobupky, BBeanTe B €6 OTBEPCTME BNAXKHbIE MHAWKATOPHbIE MO-
NIOCKW W 3aKpenuTe Ux, 3aKpbiB NPobupky npobkon. AKKypaTHO, HECUbHO HarpenTe
Npobupky, 0CObEHHO Ty YaCTb, rAe HaXoAuTcA cepa. [pekpaTuTe HarpeBaHue, Kak TONb-
KO ByZyT 3aMeTHbl MepBble MPU3HAKN U3MEHEHUA LiBETA WHAMKATOPHbIX Monocok. Odop-
MUTE KPATKWI OTYET O NPOBEAEHHOM NCCeA0BAHUN.

MOMOLLb YYUTEJIO

MaTtepuanbl AN KONUpOBaHUA
XapakTepucTuka cepoBofopoaa

Ha3BaHue BewecTsa CepoBopgopoa

XuMmuyeckas opmyna

MonspHas Macca

Bua xumuyeckoii ces3n B Monekyne

ArperaTtHoe COCTOSIHWE NPU H.Y.

Hannume/oTcyTCTBME LBETA, 3anaxa

Taxenee/nerye Bo3gyxa (PacyéT OTHOCUTENbHON MIOT-
HOCTW MO BO3A4YXY)

PacTeBopuMmoCTb B BOAE

TokCcMYHOCTb

CTerneHu OKUCIEHNA XUMNYECKMX 3IEMEHTOB B CEPOBO-
nopoze
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podokeHue mabauuybi

Ha3sBaHue BewjecTsa CepoBopgopopn

XapakTepucTuka OKUCIUTENbHO-BOCCTAHOBUTE/bHBIX
CBOWCTB CEPOBOAOPOAA

XapaKkTepucTuka CepoBoA0POAA KaK 3N1eKTPONUTa, ero
CNocobHOCTb K ANCCOLMALMM B BOAHOM PacTBope

KncnoTHo-oCHOBHbIE CBOWCTBA ceposoaopona

Bonpochbl ¥ 3a4aHuA K AEMOHCTPALMOHHOMY OMbITY
«Mony4yeHne cepoBoAopOAa U U3y4yeHUe ero CBOMCTBY»

B annapate ans nposeaeHus xumuyecknx peakuuin (AMXP) (CM. puCYHOK HuXe) nony-
Yyunu cepoBogopos. Kakoe Beww,ecTBO NMOMeCTUAN B ABYropayt konby-peaktop 1, yTo
NPUAUBaNN B 3Ty Konby n3 BopoHkn 2? CocTaBbTe ypaBHeHWE peakLuu, KoTopas npo-
TeKaeT MexAy 3TUMM BelLecTBaMm B konbe-peakTope 1.

1. Bblgenaowmnincs ra3 nponyckann yepes pacteopsbl B Hacagkax I—IV. OnnwwnTe npo-
LLeCCbl, KOTOpPble NPOTEKANN B ITUX PACTBOPAX, 3aN0ONHNUTE TabauLy.

Y10 poka3biBa-

N2 CocraB Ha6niopae- YpaBHeHue
eT (xapakTepu-
Ha- pacTBopa Mble U3MEHe- peakuun, npoTeka-
=5 3yeT) npoTeka-
capkm B Hacapke HMS louien B pacTBope
rolas peakuus
I Jlakmyc

Il NopHasg Boga

]l KOHLeHTpUpoBaH-
Has CepHas KMcno-
Ta

IV [mapokcua Hatpua

2. Camas BepxHsA Hacajka B npubope Ha pucyHke obo3HayeHa uucdpoun. OHa 3anon-
HEHa aKTUBMPOBAHHbLIM yrieM. KakoBo Ha3HayeHMe 3TON HacaaKu?

OT4yéT 0 NabopaTopHOM OnbiTe
«CuHTe3 cepoBopopoaa. KauecTBeHHble peakunm Ha CepOBOAOPOA U CyNnbhUAbI»

1. Chopmynunpyiite uenb onbiTa. Kakue HabnopeHUs NO3BOAAOT YTBEPXKAATb, YTO Ce-
POBOAOPOL MOXHO MOMYYUTb CMHTE30M U3 MPOCTbIX BewwecTs? OTBET NPOUANIOCTPUPYI -
Te COOTBETCTBYIOLLMMU YPABHEHUAMMN XUMUYECKUX PeAKLMN.

2. Cpenante 0bobuiatowmin BeIBOA, OTBETUB HAa BOMPOCHI: a) Kak MOXHO 3KCnepuMeH-
Ta/IbHO A,0Ka3aTb, YTO UCCNEAYEMbIN ra3 ABNAETCA CEPOBOAOPOAOM? 6) Kak OTANYMTD
Ccynbduabl OT APYyrux conemn?

AHKeTa Ana pacyéta MHAMBMAYANbHOIO MHAEKCA KayecTBa ypoKa NpuBefeHa B onuca-
HUWM METOA0N0TUN Nocobus.

TeopeTnueckoe nosicCHeHue
ZleMoHCMpayuoHHbIl onbim
«[lony4eHue ceposodopoda u usy4YeHue e2o caolicma»

B konby-peaktop AMXP (Ha pucyHke nokasaHa uudpon 1) 3apaHee nomewawT 2—3 r
cynbbupa xenesa (Il). Pa3baBneHHy0 CONAHYIO KUCNOTY MOXHO HA/JITh B BOPOHKY Hemocpes-
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Puc. 11. Annapat Ana npoBeAeHns Xxumuyeckmx peakumn (AMXP):
1 — aByropnas konba-peakTop; 2 — LeUTeNbHaA BOPOHKA
AN paboTbl C TOKCUYHBIMI BELLECTBAMM, NO3BONAET A0DABNATH
HEOOXOANMOe KONMYECTBO XKMAKOrO peareHTa B peakLMoOHHYH CMECh,
He Aonyckas pasrepmetusauun npubopa; 3 — EMKOCTH (Hacamku)
AN KUAKNUX peareHToB (mornotutenei); 4 — Konnaku; 5 — éMKoCTb
(Hacagka) ons CbiMyymx peareHToB

CTBEHHO Nepe OMbITOM. 3apaHee B HACAAKW HANWUBAKT PACTBOPbLI Cle-
Aylownx sewects: | — nakmyc, Il — noa, lll — cepHas kucnoTa (KOHL.),
IV — ruapokcua Hatpus. CBepxy npubop 3akpbiBAlOT HACAAKOW C aKTU-
BMPOBaHHbIM yrnem (3). Mpubop fomkeH ObITb NONHOCTbIO COBPAH U 3a-
psXeH nepes ypoKoM.

Korga oTKpbIBAlOT KpPaH BOPOHKM (2), CONAHAA KMCAOTA NONagaeT Ha
cynbdug xenesa () n HaUMHaeTCA peakLmsa, CONPOBOXAAIOLLAACA Bbl-
AeNleHneM CepoBogopoaa:

FeS + 2HCI = H,S@ + FeCl;

[ins yckopeHusa peakuun konby-peaktop (1) MOXHO HarpeTb C mo-
MOLLbIO CUPTOBKW UMW INEKTPONNUTKU. B cnyyae HarpeBaHWs CNMpPTOB-
KOV NoA, Konby HeobOX0AMMO NOMECTUTb METANINYECKYI0 CeTKY. B3anmo-
nenctene cynbdupa xenesa (Il) ¢ consHoi unm ¢ pa3baBneHHoOW CepHONA
KUCnoTaMu — 0bLLeNnPUHATBIN 1abOpPaTOPHbBIN CNOCOD NONyYeHUs cepo-
BOAOpPOAA.

Mpn NponyckaHUM CepoBOAOPOAA Yepe3 PacTBOpP NakMyca HabnaaeTca NOCTeNeHHOe U3-
MeHeHue GuoneToBoN OKpacku Ha po3oBy. CepoBOAOPOAHAS KUCIOTA OYeHb cnabas. OfHa-
KO CepOBOZOPOJ B PaCTBOPE CNOCODEH K AMccoumnaLmm:

H.S © H' + HS
Mpu nponyckauun H,S yepes mopHyl BoLy HabnAAETCA UCYE3HOBEHME Bypon OKpacki
noAa v NOMyTHeHWe pacTBOpa 3a cyeT 06pa3oBaHNA 0CaAKa Cepbl:
H.S + I = 2HI + S@

JTa peakuns xapakTepusyeT BOCCTAHOBWUTENbHble CBOMCTBA CEPOBOAOPOAA, 0DYCNOBIEH-
Hble Ha/IMYMeM aTOMOB CEpPbl CO CTEMEHbI0 OKUCNEHNS -2.

Mpu NponyckaHWKM CepOBOAOPOAA Yepe3 KOHLEHTPUPOBAHHYIO CEPHYI KUCIOTY Habnopa-
eTCs MOMYyTHEHME PacTBOpa 3a CYET 0bPa30BaHMA 0CaAKa CepbI:

3H?S + H>SO4 = 4H,0 + 4SH@

JTa peakLua Takke XxapakTepusyeT BOCCTAHOBUTE/bHbIE CBOWCTBA CEPOBOAOPOAA.

Mpu nponyckaHun CepoBOAOPOAA Yepe3 pacTBOP MMAPOKCUAA HATPUS BHELIHME WU3MEeHe-
HUA He HabnoAaTCA. PacTBOP LWLeI04YM HEOOXOANM AN1s NOT/IOWEHNS CePOBOAOPOAA:

H>S + 2NaOH = NaxS + 2H>0

JTa peakuma xapakTepusyeT KUCIOTHbIE CBOWCTBA CEPOBOAOPOAA.

Hacazka (3) Takke CnyxuT ANs MOrnouLeHUs CEPOBOAOPOAA, HO HE B pe3ynbTaTe XUMuye-
CKOW peakuum, a 3a CYET afcopbLun Ha NOBEPXHOCTM aKTUBMPOBAHHOIO yras. Hacaaka (3) He-
06x0aMMa, Tak Kak npu 60NbIWON CKOPOCTY BbIAENEHUA CEPOBOLOPOA MOXET He YCNeTh BCTY-
MUTb B PeaKLLUI0 C paCTBOPOM MMAPOKCUAA HATPUA.
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JlabopamopHsIl onbim
«CuHme3 ceposodopoda. KayecmseHHble peakyuu Ha ceposodopod u cyabdudbly»

Mpn 06bIYHBIX YCNOBUAX CEPA C BOAOPOAOM He COeANHAETCS. JINWb NPW HarpeBaHUK Npo-
TekaeT obpaTumas peakuus:

H + S ° H2S + Q,

paBHoBecne kotopoir A0 300—350 °C cmeweHO BMpaBO, a NPW MOBbILEHUM TeMnepaTypbl
cMewwaeTca Bneso. OfHAKO M3-3a BbICOKOM YyBCTBUTENbHOCTM peakLMM CEPOBOAOPOAA C KaTh-
oHamu Pb*" maxe npw cnabom HarpeBaHWU 4,0BOJILHO BLICTPO HabNOAAETCA NOYEPHEHME
(uNbTPOBaNbLHOW BymMary, NPONUTaHHOW PACTBOPOM aLieTaTa CBUHLA:

H2S + Pb(CH3COO). = PbSE + 2CH3COOH

BnaxHas yHUBepcanbHas WHAMKATOPHAA bymara MeHsSeT LBET C XKENTO-3e/1EHOM0 Ha XENTO-
OpaHXeBblN.

MosBneHne YEPHOW OKpaACKM 3a CYET obpaszosanus cynbdupa ceuuHua (Il) npu B3aumopeii-
CTBUW CEPOBOAOPOAA C PACTBOPUMBIMU CONSMU CBUHLLA — MPU3HAK YYBCTBUTENIbHOW Kaye-
CTBEHHOW peakuun Ha H2S. CepoBomOpOA OCaXAaeT U3 PacTBOPOB CyNbdUAbI PA3NNYHbIX Me-
TaNNoB, OTNIMYAIOWMXCA MO oKpacke: benbin ZnS, TenecHbin MnS, xéntble CdS n As,Ss3, opaH-
xeBbln Sb2S3, kopuyHeBbIN BizS3, yépHble CuS, NiS, PbS, Ag.S, HgS. Paznnumne B okpacke u
PACTBOPUMOCTN CYNb®MUAOB B Pa3HbIX CpeAax UCMONb3yeTcA AN ODHAPYXeHUs W pa3aeneHus
KaTUOHOB MEeTaN/IOB.

MeToanueckme KOMMEHTapum

B wensx 3KOHOMWUM BPeMeHW AN nposefeHus nabopaTopHOro onbiTa HEOOXOAMMO 3apa-
Hee NPUroToBMTb NPUOOPLI ANA NoNydeHMs ra3oB (Uau annapat Kunna), 3anofHUB UX rpaHyna-
MU LUHKA. Pa3baBneHHy0 CONSHYI KUCIOTY MOXHO HaauTb B NPMOOP HENOCPeACTBEHHO Mne-

pes OMnbITOM.
3apaHusa K ypoky
1. 3a0aHua Ha passumue PYHKUUOHA/IbHOU 2pamMomHocmu

1) laBHO WM3BECTHO, YTO COEAUHEHMS, COlepXalLne cepy, B 0CODEHHOCTUN CEPOBOAOPOA, —
OCHOBHaA MpUYMHA NoTeMHeHus cepebpa. [axe oyeHb HeOONbLWOE cofepxaHue (MeHee MUN-
NVMAPAHbIX A0Nei) NEeTYYUX NPOU3BOAHbIX CEPbl B aTMOCHepPe NMOBUHHO B NOABNEHWUU TEMHOIO
cnos cynbthupa cepebpa, Aa M 3neMeHTapHas cepa A0BOMbHO BbICTPO pearnpyeT C 3TUM Me-
Tannom’.

MonpobyiiTe COCTAaBUTb ypaBHEHUE XUMUYECKOM
peakuuu, KOTopon obycnosneHo obpasosaHue na-
TUHbI YEPHOIO LLBETA HA MOBEPXHOCTU cepebpa. Uc-
XO[IHble BellecTBa: cepebpo, cepoBOAOPOS U KUC-
nopos Bo3ayxa. CocTaBbTe 3/7E€KTPOHHbIA banaHc,
onpefenuTe OKUCANTENb U BOCCTAHOBUTENb.

OTseT:

4Ag + 2H2S + 02 = 2Ag2S + 2H20

0 +1
4 Ag-le — Ag npoLecc OKNCIeHus
0 -2

O2+4e—— 20 npouecc BOCCTAHOB/IEHNS

Ag — BOCCTAHOBUTENb
O — okucautens

Puc.12. CepebpsaHble cmosiosble npubopsi

* KypamuwmH A. W. TaitHa cTonoBoro cepebpa // Xumns u xusHb. — 2019. — Ne 5. — C. 19.
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Before Treatment The Art Institute of Chicago i After Treatment — The Art Institute of Chicago E

Puc. 13. M3ronswowun gbagona, ok. 1580. ABTOpCTBO npunucbiBaeTcs [KOBaHHM
batTucta penna Posepe

2) Ha MHOrMX cTapbiX KapTUHAX, HaNMCaHHbIX MACASHBIMUA KpackaMu, benbie Kpacku n3
OCHOBHOro kapboHata cauHua 2PbCOs3-Pb(OH), (cBMHLOBbIE benunna) TeMHeT nog AelcTeu-
€M CepOBOLOPOAA, C/IefL0Bble KONMYECTBA KOTOPOro BCErAa COAepKatcs B Bo3ayxe. MoTeMHe-
HUe MPOUCXOAMUT BCNeACTBME 0bpa3oBaHMA YEPHOro Cynbduaa CBUHLA. [Ins pecTaBpauum Ta-
KUX KapTUH NMPUMEHSETCs NepoKCWUA, BOAOPOAA, MPeBpaLllaloWmnii YEpHBIA Cynbdua CBUHLA
B 6enbint cynbdat. Obe 3T conu HepacTBOPUMbI 1 Boze".

Obwwit BUA, KapTUHbI 4,0 06paboTKM pacTBOPOM NepPOKCMAA BOAOPOAA.

Ta Xe KapTUHa Nocae NPUMEHeHNs NepokCuaa BOL4Opoaa’.

MpennonoxuTe, Kak1e peakuuy NPoTeKalT:

a) NpU NOTEMHEHWUM CBUHL,OBbIX benun nop AeiCTBUEM CEPOBOLOPOAA;

0) BO Bpems pecTaBpaLun TakMX KapTUH C NPUMEHEHWEM PacTBOPA NepoKCKUAa BOAOPOAA.

OTBET NPOUNNIOCTPUPYITE YPABHEHUAMUN PEAKLLNA.

OTBeT:

a) 2PbCOs3-Pb(OH)2 + 3H2S = 3PbS + 4H.0 + 2CO:2

6) PbS + 4H;02 = PbSO4 + 4H,0
2. 3adaHue dna nodzomosku K MMA, BIP

1. HannwuTe ypaBHEHUS PEAKLMIA, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb NMPeBpalLe-
HUA MO CXeMe:

S @ FeS @ H2S @ CuS

[N TpeTbero npespalLeHMs COCTaBbTe COKPALWLEHHOE MOHHOE YPABHEHWNE peaKLuu.
OTBeT:

1.S + Fe = FeS

2. FeS + 2HCI = FeCl; + H)SE

3. H2S + CuSO4 = CuSE + H2S04
H.S + Cu® = CuS + 2H"

*BpayH T., Nlemeii I. 10. XumMuna — B LieHTpe Hayk. B 2 4. / Y. 2. MNep. c 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.
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2. BbibepuTe BewwecTBa, C KOTOPbIMU pearupyeT CepoBOLOPOL:
1) CepHUCTbIN ras;

2) YrNeKucnbli ras;

3) consHaa KWCnoTa;

4) ruapoKcua Kanums;

5) xnopua Kanbuus.

OtgeT: 1, 4.

3. PacTBop BewiecTBa X BCTYyNnaeT B peakLWi0 C pacTBOPOM Cynbduaa HaTpua, B pesynbraTe
peakuun obpasyeTca 0cafok YEPHOro LiBeTa. M3 nepeyncneHHoro Huxe cnucka ykaxute dop-
MYJ1bl, KOTOPble MOIYT COOTBETCTBOBATH BeLLecTBy X.

1) Cu(NO3)z;

2) Zn(OH)z;

3) FeSOyg4;

4) KOH;

5) HBr.

OtseT: 1, 3.

TeMbl NpoeKmMHbIX U uccaedosamesibCKUX pabom

1. CynbhuaHan Koppo3ns CTann 1 cnocobbl 3aluUThl OT HEE.

OnpepeneHue cogepxaHna CepoBoLOpPOAA B BOAE M3 MPUPOLHbLIX NCTOYHUKOB.
MpuMeHeHMe CePOBOLOPOAHON BOALI B MEAULMHE.
XUMUYeCKMe peakLnmn, NpoTeKatoLLMe B KNE€TKaX HEKOTOPbIX rpynn cepobakTepui.

. MpupogaHble cynbduabl — pyAbl LLBETHbIX METANN0B, X NPOMbILWIEHHAs NepepaboTka.
Ypok 6. «Okcud azoma (IV)»¢

Ba>xHo

Okcuma a3oTa (IV), anokemg azota, NO2 — ras kpacHo-byporo LBeTa C pe3kum yaywnm-
BbIM 3anMaxoM, CUJIbHO A4OBMUT. B OKMXEHHOM COCTOSHUM — XWAKOCTb XENTOro LBeTa,
npu Temnepatype Huxe -11 °C 3amep3aeT B BUAE OeCLBETHbIX KpucTannos. Mpu ox-
NnaxaeHun pumepusyetcs B becuBeTHbIn N2O4:

2NO2=— N204 + Q

Avokcna, a3otTa — O4HO U3 CaMblX PACNPOCTPAHEHHBIX M OMACHbIX BEL,eCTB, 3arpA3HA-
OWMX aTMOCDepPY M UMEKLMX aHTPONoreHHoe nponcxoxaeHue. OH ABNAeTCa npome -
XYTOYHbIM MPOAYKTOM OKMC/IEHWA aMMMaKa NMpu NPOWU3BOACTBE a30THOW KUCNOTbI. Bbi-
LENAeTCs NPU UCMONb30BAHWM KOHLEHTPUPOBAHHOW a30THOM KWUCAOTbI: HAaNpuMep, npw
HUTPOBAHMW LENNI0N03bl, FINLEPUHA, NPU TPaBAeHWM Mean U MegHbiX cniasoB. NO;
(TouHee ero gumep N204) — OKMCAUTENb PAKETHOrO roptoYero Ha OCHOBE MPOM3BOA -
HbIX rMApasvHa (B BoopykéHHbIX cunax PO umeHyeTcs «amunx). MoxeT obpa3osatbcs
Npy CropaHnn pasiMyHbIX NPOLYKTOB M OTXOA0B MPEANPUATUN XMMUYECKON NPOMbILI -
NIEHHOCTK. 1o MHEHUI0 3KOI0roB, NepBbLIM N0 06bEMY BLIOPOCOB AMOKCMAA a30Ta B aT-

Mocthepy B 6o/bwMX ropoAax ABAAETCA aBTOTPAHCMOPT . M3-3a xapakTepHOro LBseTa
BLIOPOCHI IMOKCMAA a30Ta MOMYYNUIM HA3BAHUE «IUCUIA XBOCT.

Ul A WN

®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 (gaTa 06-
paweHuns 08.05.2021)
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Yenosek owyLlaeT 3anax n Hebonblwoe pasgpaxeHne Bo pTy Npu koHueHTpaunn NO2 Bce-
ro 0,2 mr/m’. Mpu 6onee BbICOKMX KOHLEHTPALMAX W YBENNYEHUM BPEMEHN IKCMO3NLMUN Ha-
bnoaaTca TAXKENbIE OTPABNEHUS, BNIOTb A0 CMepPTe/bHbIX, ObICTPO pa3BMBAETCS BPOHXO-
MHEBMOHMSA, OTEK NErkKnx’.

BmecTe ¢ TeM, 3HaHMA 0 BaXHEWLWMNX COeAUHEHNAX a30Ta, B YaCTHOCTM 06 oKcmae a3o-
Ta (IV), Nn03BONAOT NOHMMATb NPOLLECCHI, MPONCXOAALLME B MPUPOAE U B NPOMbILNEHHOCTH,
yNpaBAaTb 3TUMU Npoueccamu, bepexHo OTHOCUTLCA K OKpYXaloliei cpese U CBOEMY 340p0-
BbHO.

Tun ypoka: KOMBUHMPOBAHHbLIN (YPOK M3y4yeHMs HOBOrO MaTepuana).

Knacc: 9

Llenb ypoka: co3faHune ycnoBUW ANA WU3YYEHWUA NPOMbILWAEHHBIX U 1abOPaTOPHbIX CNOCO-
60B nonyyeHus okcuaa asota (IV), ero hmsmyecknx U XMMUYeCKUX CBOWCTB, POIN B MPOU3BOL, -
CTBE a30THOW KMCNOTbI, POPMUPOBAHMA MO3HABATE/IbHbIX YHUBEPCANbHBIX AENCTBUN.

MpoA0NKNTENbHOCTb YPOKA: OAMH aKafeMUyeckun vac.

[naHvpyemble pe3ynbTaThi:
[MpedMemHebie:

* NMPUMEHATb OCHOBHbIE METOAbl MO3HAHUA: Ha6ﬂ}0ﬂ,6HI/Ie, JKCNEePUMEHT,

+ XapakTepuszoBaTb (hnu3nyeckue U XuMmUYeCcKme CBOMCTBA okcupaa azoTa (IV), 3HaTh cnoco-
Obl €ro NoslydyeHns B MPOMbILLIEHHOCTY W B 1abopaTopuu;

+ YMeTb 00BACHATL HabNOAAeMble U3MEHEHNUA MPU NOAyYeHUn okcuaa asota (IV), B nabo-
PATOPHbIX YC/IOBUAX MOENANPOBATL MPOMbILLIEHHbIE NPOLECCHI, NeXaline B OCHOBE
NPOM3BOACTBA A30THOM KWUCIOTbl; MPOBOAWUTL OMbIThl, NMOATBEPXKAAIOWME XUMUYECKME
cBOMCTBa okcmaa azoTa (1V);

+ XapaKTepu3oBaTb B3aMMOCBA3b MeXJY COCTABOM, CTPOEHMEM U CBOMNCTBAMU BAXKHEMLIMNX
COeAMHEHNN a30Ta, B KOTOPbIX OH MPOABASET MONOXMUTENbHYIO CTENEHb OKUCIEHUS;
cobnopath npasuna 6esonacHon paboTbl NPU NPOBEAEHUN OMbITOB C TOKCMYHBIM Fa3oM,
JVNOKCMAO0M a30Ta.

+ MemanpeomemHsie:

+ MO3HaBaTeNbHble: OPUEHTUPOBATLCA B TEKCTAX, aHAM3MPOBaTh, 06pabaThiBaTh U UHTEP-
NpeTMpoBaTh MHHOPMALMIO, UCMONb30BATL €€ A1 PelleHN NOCTABNEHHbIX YUebHbIX 3a-
Aau;

PerynaTUBHbIE: KOHTPONMPOBATL M OLLEHWUBATbL Pe3ynbTaTbl AeSTENbHOCTU, BHOCUTb KOP-
PEKTUBbI B UX BbINOHEHWE;

+ KOMMYHWKaTUBHble: 3h(eKTUBHO paboTaTh B Nape M Npu pelleHnmn yyebHoil 3aaaun.
Jlu4yHOCMHbIC:

pa3BKBaTb NMPAKTMYECKME HABBIKM MO MCMONb30BAHMIO Y4ebHOrOo 060pya0BaAHNS;

+ NMpPoABNATb NO3HaBaTe/bHbIN UHTEpPEC, Hal'lpaB}'IEHHbIVI Ha nU3yvyeHune COeAMHEHNN a30Ta U
X NpUMeHeHne B XN3HN Yes10BEKa.

O6opynoBaHune, nporpaMMHoe obecneyeHne M pacxofHble MaTepuanbl

WHTEPaKTUBHAsA A0CKA MO0 KOMMbIOTEP U MYNbTUMEAMNIHBIA NPOEKTOP, INEKTPOHHbIE Tab-
NnLbl, NporpaMMHoe obecneyeHne Releon Lite, unthpoBoi AaTYnK 3NeKTPONPOBOAHOCTH, AAT-
yuk pH, TepMOpPe3nCTOpHbIN AATYMK TemnepaTypbl; annapat Aaa NPOBEAEHUA XUMUYECKUX
peakuui (AMXP), ycTaHOBNEHHbIM B WITAaTUBE, MArHUTHAA MeLlanka, Wnpul, 3an0NHEHHbI OK -
cnpom asota (IV), wnpuu, 3anoNHeHHbIA KMCIOPOAOM, nnacTukosas byteinka (1,5 n), 3anon-
HeHHaa okcuaom asoTa (Il), cnupToBKa, NpoMbiBaNKa C AUCTUNNNPOBAHHON BOAOW, aKTUBUPO-

" BpenHble BewleCTBa B NPOMbILNEHHOCTU. CNPaBOYHUK ANS XUMUKOB, MHXEHepOB U Bpayeil. B 3 T.
Towm Ill. HeopraHuuyeckune n snemeHTOpraHuyeckue coeguHenns / lNopg pea. npod. H.B. Jlasapesa u
npod. U. A. Flapackunon. — J1.: Xumus, 1977. — C. 101—111.
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BAHHbIW yrosb, Mefb (KyCOYKW NPOBOMOKM UM CTPYXKM), KOHLEHTPUPOBAHHAA a30THAA KUC/O-
Ta (65%), pacTBOp NakMmyca, pactBop uoampa kanua (unu Hatpwus) (5%-Hbin), pacTeop
nepmaHraHata kanusa (0,01%), pactsop rugpokcuga Hatpusa (10%-Hbin).

Xoa ypoka

3T1an ypoka 1. OpraHuM3aLMOHHbIN

Mpennonaraemas NPoAOIKUTENbHOCTb: 1—2 MUH.

Meparornyeckasn LeATeNbHOCTb YUNTENS:

NPOBEpPAET rOTOBHOCTb K YPOKY, OPraHu3yeT BHUMaHWe knacca k paboTe Ha ypoke, Co3AaéT
NONIOXUTEbHbIN IMOLLMOHA/IbHBIN HACTPOM Y 0byYaoWmXCs.

YuebHas pesTenbHOCTb 00ydatoWwmxcs:

3MOLMOHAIbHO HACTPAUBAIOTCA HA MPEeACTOALYI0 YuebHY0 AesATeNbHOCTb

3T1an ypoka 2. MoTuBauusa K y4e6HON AeATeNnbHOCTH, aKTyanu3auus
M 0606L1eHue nMerLXCA 3HaHUU

Mpeanonaraemas NPoAO/IKUTENbHOCTb: 7 MUH.

Meparornyeckas AesTeNbHOCTb YYNUTENA:

npeanaraeT yyalMmcs NpocnywaTth Cepuio CyXAeHUA U Ha UX OCHOBE ONpeaeNuTb TeMy
ypoKa 1 Lenb ypoka. Ha nobom 3Tane BbICKa3biBaHWA CYXAEHWIA MOXHO O3BY4YUTb OTBET.

O KakoM COoeAMHeHMN a30Ta UAET peyb?

1. CoefnHeHNe, B KOTOPOM a30T NPOSBNAET CTEMEHb OKUCIEHUA +4.

2. BellecTBo, M3-3a KOTOPOrO KOHLLEHTPUPOBAHHAA a30THAasA KMC/I0Ta npuobpeTaeT XEnTo-
Oypyto OKpPaCcKy Npu XpaHeHUN.

3. ToKcnMuHoe bUHapHOe coeAnHeHMe a30Ta, KOTopoe 0bpa3yeTcs NPaAKTUYECKN KaXIbIN
pa3, KOrAa NPUXoANTCS paboTaTh C OYEHb KPEMKOW a30THOM KUC/IOTOMN.

4, Ta3, UMEILWUN APKYI0 KPacHO-Oypylo OKpacKy, U3-3a Yero ero BbIOPOChl Ha3bIBAKOT «IU-
CUWN XBOCT».

Puc.15. Buibpoc amokcuaa a3ota, «AUCUIA XBOCTY,
Ha npegnpuatnm «KyinboiwesA3oT», 1. Tonbattn, 11.07.2016

*Hosoctn Camapsl https://progorodsamara.ru/news/view/185360  (maTa obpaLeHus
08.05.2021)
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[Tocne onpepeneHns coCTaBa M Ha3BaHWUA COEAMHEHUA, KOTOPOE NPeACTOUT U3Yy4YnTb Ha YPO-
Ke, NpeAsaraeT YTOYHUTb TeMY YPOKa, aKLEHTyann3upys BHUMaHMe 00yyaloWmMxcs Ha Co-
eAMHEeHMNAX a30Ta, B KOTOPbIX OH NPOABAAET NOJIOKUTENbHbIE CTENEHU OKUCNeHMS. 3aTeM
npeanaraeT 0xapakTepm3oBaTb OKCMA a3oTa (IV) mo npeAnoxeHHOMY naaHy (CM. MaTepuansi
AN KOMUPOBAHMA), MPOrHO3MPYA ero Gu3nyeckme  XMMmyeckme CBOMCTBA.

MpeanaraeT 0gHOMY W3 YYEHWKOB 3auMTaTb XapaKTepPUCTMKY okcuaa asota (IV) ana dpoH-
TaIbHOTrO 0B6CYXAEeHUs B Knacce.

YuebHas LeaTenbHOCTb 00YyYaroLUXCs:

BbICKA3bIBAKOT CBOW MPEAMNO/IOXEHMs, COrNacoBbIBAKT C yYUTesieM TeMy W LeNib YPOKa, npes-
NaratT cnocobbl 1 cpeacTBa JOCTUXKEHNS LeNN.

B napax BbIMONHAKT 3afaHMA NO XapaKkTepUCTMKe CBOWCTB oKcuAaa azoTa (IV), yyacTsytoT BO
(POHTAILHOM 0BCYXAEHUM MO NNaHy «XapakTepucTuka okcmaa asota (IV)».

3T1an ypoka 3. [[puMeHeHne 3HaHUW B HOBOM CUTYyaL UM

lpeanonaraemMas NPOLO/KUTENIbHOCTb: 20 MuH.
Meparornyeckas LeAaTe/IbHOCTb yuntena.

1. Obcyxpaet c obyyarowmmuca cnocobbl nonyyeHns okcuaa asota (IV) B NpoMbIWAIEHHO -
CT v B nabopatopuu. Mpeanaraet BbICKa3aTb CYXAEHNUS O COAEPKAHUM XUMUYECKOTO IKC-
NnepMMeHTa, HaLeNeHHOro Ha NPOBEPKY BbICKA3AHHbIX NPEAMNON0XEHUN, HA N3yyeHne husmn-
YECKMX U XMMUYECKMUX CBOMCTB ANOKCMAA a30Ta. KOppekTupyeT naaH 3KkCnepuMeHTa.

2. [lemoHcTpupyeT nonyyeHue okcmupa asota (IV) B AMNXP, npeanaraer obyvarowmmcs
OCMbICNUTb pe3ynbTaTbl HAOMOAEHWA, OTBETUB HA BOMPOCHI W BbIMOJHMB 3aA4AHUA K LEMOH-
CTpaLMoHHOMY onbiTy «[lonyyeHne okcmaa azota (IV) u n3yyeHme ero CBOWCTB» (CM. MaTe-
puanbl Ans konuposaHua). OpraHusyeT obCcyxaeHWe OTBETOB Ha BOMPOCH K AE€MOHCTpaLu-
OHHOMY OMbITY.

3. Mpeanaraet obyyatoWMMCA CNPOEKTUPOBATb XMMUYECKUI IKCMEPUMEHT, MOAENNPYIOLLNI
NPOMBILUNEHHbIA MPOLLECC NoAyYyeHns okcmaa azoTa (IV) okucnenmem okcmpa asota (Il). OT-
MEYaeT, YTO 3TO OAMH U3 NMPOLLECCOB, KOTOPbIN IEXUT B OCHOBE MPOU3BOLCTBA a30THOW KUC-
NOThI.

4. [lemoHcTpupyeT onbiT «OkncneHune okcuaa asota (Il) po okcmaa asota (IV)». Mpeanaraet
00y4aloWnMcs OTBETUTb HA BOMPOCh W BbINOAHWUTL 3aaHUA K LAHHOMY AEeMOHCTPALMOHHO-
My ONbITY (CM. MaTepuansl ANA KONUPOBAHMA).

5. Mpennaraet obyyaoWmUMca NPOAOIKUTL MPOEKTUPOBAHNE XUMWUYECKOTrO 3KCMEPUMEHTA,
CMOZENNPOBaTh NPOLLECC 3aBepLIatLLEeN CTaANM NPOU3BOACTBA a30THON KUC/IOTI.

6. [leMoHcTpupyeT onbIT «B3aumopencTene okcnaa asota (IV) ¢ BOAOK W KNCNOPOLOM, NO-
NlydeHUe a30THOW KMCIOThI». MpeanaraeT 0byyaownmcs BLINONHUTL 3aaHNS K AAHHOMY Ae-
MOHCTPALLMOHHOMY OMbITY (CM. MaTepuanbl AnA KONUpoBaHus). MoaBoAUT 0byyaloWmUxca K
BbIBOAY O MONIHOW TPEXCTAAMAHON CXeMe NPOMbILIIEHHOO NPOU3BOACTBA a30THOWM KUCIOTHI.

YyebHas feATeNbHOCTb 0OYy4YatoWwmXcs:

1. B npouecce hpoHTabHON 3BPUCTUYECKOI Becefibl Y3HAT O CMOCcobax NoayyeHUs OKCU-
Aa azoTa (IV) B NpoMbIWIEHHOCTU 1 B NabopaTopui. MAaHNPYIOT XUMUYECKMI 3KCNEPUMEHT,
HALLENEHHbIW Ha N3ydeHne GU3NYECKNX U XUMUYECKMX CBOWCTB AMOKCMAA a30Ta.

2. HabnopatoT n3MeHeHns BO BpeMs AE€MOHCTpALLMM nonyyeHus okcmuaa asota (IV) B AMNXP.
OTBeyalT Ha BOMNPOCHI M BbIMOJHAT 3aA4aHNUA K AEMOHCTPALMOHHOMY onblTy «[lonyyeHue
okcmnpaa asota (IV) u u3yyeHue ero cBOWCTB» (CM. MaTepuansl ana konuposaHua). Obcyxaa-
0T OTBETbI HA BOMPOCHI K L&eMOHCTPALLMOHHOMY OMbITY.
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3. TpOeKTMPYIOT XMMUYECKMIA IKCNEPUMEHT, MOLENVNPYIOLLMA NPOMbILIEHHbIN NPOLLECC NO-
nyyeHus okcmaa asota (V) okucneHnem okcuaa azorta (I).

4. HabnwopaloT AeMOHCTPALMI0 OKMCNeHns okcuaa asoTa () ao okcuaa asota (IV). Otseva-
0T HA BONPOCHI W BbIMONHAT 3a4aHNA K LAHHOMY AEMOHCTPALUOHHOMY OMbITY (CM. MaTepu -
anbl AN KONMPOBAHUSA).

5. MpoeKTUPYIT XUMUYECKUIA IKCMEPUMEHT, MOAENMPYIOWMNI NPOLLECC 3aBepLiaiolLei CTa-
AV NMPOV3BOACTBA a30THON KUC/IOTbI.

6. HabnwpaatwT B3anmoaeiicTene okcmaa asota (IV) c Bogomn n KUCIopoaom, B pesynbTaTe
KOTOporo obpa3syeTca a30THAs KMCI0TA. BbINONHAIOT 3a4aHNA K LAHHOMY LEMOHCTPALLNOH-
HOMY OMbITY (CM. MaTepuansl A8 KOMMPOBAHMUSA), OPMYNUPYIOT BbIBOALI O NpoLeccax, je-
Xalnx B OCHOBE NPOMbILINEHHOrO NPOU3BOACTBA a30THOW KUC/IOTbI

3T1an ypoka 4. KoHTponb ycBoeHusi, 06CcyxaeHne faonylieHHbIX ownbok
MU UX KOppeKuus

Mpeanonaraemas NpoOAOMKNTENbHOCTb: 10 MUH.
Meparornyeckas AeATeNbHOCTb yYuTeNs:

opraHu3yet obcyxAeHune pe3ynbTaToB UCCAE0BAHNA, NPOBEPSET MPABUALHOCTb 3aMUCaH -
HbIX YPaBHEHWI PeakLUN 1 coenaHHbIX BbIBOAOB. OTMEYAEeT BAXHOCTb U3Yy4yaeMbiX COEAN-
HEHUW U NMPOL,ECCOB, KK B XWU3HELEATENbHOCTN Y€0BEKA, TaK U B MPOMBILNEHHOCTY.

YuebHas pesTenbHOCTb 00y4atoWwmxcs:

CpaBHUBAIOT pe3ynbTaThl PaboThl B Nape C pe3ynbTaTaMu, MOAYYEHHBIMU APYTUMU YYeHUKA-
MU; NP HEODXOANMOCTM KOPPEKTUPYIOT BbIBOAbLI M YPABHEHUA XUMUYECKUX PeaKL Uil

3tan ypoka 5. UHdopmaumnsa o goMaliHeM 3agaHnu U pednekcus

Mpeanonaraemas NpPOLOIKUTENbHOCTb: 6—7 MUH.

Meparoruyeckasn LeATeNbHOCTb YUNTENS:

NHGDOPMUPYET O LOMALIHEM 3a4aHUM, AAET KOMMEHTAPUIA NO ero BbINOAHEHUIO;
npeanaraert aHKeTy pedaeKCUMN K YPOKY W npeanaraeT paccuntatb «MHAMBUAYANbHbIA WH-
L,eKC KQUeCTBa ypoKay;

noasoauT pECI)I'IEKCI/IBHyIO CTAaTUCTUKY YPOKa MO KOJIMYeCTBY YYEHUKOB, Y KOTOPbIX UHAEKC
KaueCTBa Bblle 3HAYeHMA 5;

AEMOHCTPMPYET 3annCh LeNn ypoka, cnpawmsaeT: «Kak Bbl LymMaeTe JOCTUTHYTA N LeNb?».
Echu npobnema He peleHa u wenb He LOCTUTHYTA, NpeasaraeT obbACHeHe, U 3a4aET B
AOMNOJTHEHME K LOMALIHEMY 3aaHNI0 NOAYMATb HaZ NPUYMHAMM 3TOrO.

YuebHas pesTenbHOCTb 00ydatoWwmxcs:

3343107 YTOYHSAOLWME BONPOChI O BbINONHEHUN AOMALIHEr0 3aAaHus;

PacCYnTbIBAT «MHAMBMAYANbHbIA MHAEKC KAYeCTBa YPOKa»,

onpeaendaT cteneéHb COOTBETCTBUA NOCTaBNEHHOWN Lenu u pe3ynbTaTOB AEATENIbHOCTU, CTE-
neHb CBOEro NpoABUXEHNA K LLENTU,

BbICKa3blBAIOT OLEHOYHbIE CYXKAEHWS W COOTHOCAT Pe3ynbTaThl CBOEW AeATeNbHOCTU C Le-
NbI0 YPOKa
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MOMOLLb YYUTEJIO

MaTtepuanbl ona KONMpPOBaHUSA
XapakTepucTuka okcuaa asora (IV)

HasBaHue BewiecTBa Okcup asora (IV), anokcna
asoTa

Xumunueckas dopmyna

MonspHas macca

Bua xumuyeckoii cBa3u B Mosekyne

ArperaTHoe COCTOAHME NPU H.Y.

Hannume/oTcyTCTBME LBETA, 3anaxa

Tsxenee/nerye Bo3ayxa (PacyéT OTHOCUTENbHOM
NNOTHOCTM NO BO3AYXY)

PacTBopuMOCTb B BOAE

ToOKCUYHOCTB

CTeneHn OKUC/IEHUA XMMUYECKMUX I/IEMEHTOB B OKCKE
asoTta (IV)

XapakTepucTmka OKUCNUTENbHO-BOCCTAHOBUTEbHbIX
CBOMCTB okcuaa azota (IV)

KncnoTHo-oCcHOBHbIe CBOWCTBA okcuaa asota (IV)

Bonpochl 1 3afaHnA K LEMOHCTPALMOHHOMY OMbITY
«MonyyeHne okcuaa asota (IV) n u3yyeHune ero cBOUCTB»

B annapate pgna nposeaeHna xumuyeckux peakuun (AMXP) (cm. pucy-
HOK Huxe) nmonyymnu okcup asota (IV). Kakoe BeliectBo noMecTunun B
ABYropnyto konby-peaktop 1, YTo NPUAMBAIMN B 3TY KONDY U3 BOPOHKM
2?7 CocTaBbTe ypaBHeHMe peakLuu, KOTOpas NMpPoTeKaeT Mexay 3TUMM
BELLeCTBAMM B Konbe-peakTope 1. YKaxuTe OKUCAUTENb U BOCCTAHOBU-
Te/b.

N

Puc. 16. AnnapaT Ana NpoBefeHNs Xummuyeckux peakumn (AMXP): 1 — apy-
ropnas Kkonba-peakTop; 2 — AenuTesbHan BOPOHKA AN paboThl C TOKCUY-
HbIMU BelLeCTBaMU, NMO3BONAET A,00aBNATb HEOOXOAUMOE KONUYECTBO XU -
KOro peareHTa B peakLMOHHYI CMeCb, He A0onyCcKas pa3repMeTusaLum npu-
bopa; 3 — éMKOCTM (Hacafku) AN XUAKUX peareHToB (mornoTuTenen);

4 — Konnaku; 5 — éMKOCTb (Hacaaka) AnA CbiMyynx peareHToB
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Bbioensowmnincs ra3 nponyckanu yepes pactBopsl B Hacaakax I-IV.
1. OnuwuTe NpoLecchl, KOTOpble NPOTEKANU B 3TUX PacTBOpAX, 3anonHuTe Tabnuuy.

XUMuns

N? CocrtaB Ha6niopnae- YpaBHeHHUe peakuuu, YTo noKa3biBaeT
Hacan- pacrtBopa Mble U3MeHe- npoTeKaroLen (xapakTepu3syer)
KK B Hacagke HMSA B pacTBope npoTekarowas

peakums
I Jlakmyc

Il Noawnpa, kanus

1l [MepmaHraHat

Kanus

v [mapokcnp, Ha-

Tpus

2. Camas BepxHss Hacagka B npubope (Ha pucyHke obo3HayeHa Ludpon 3) 3anonHe-
Ha aKTUBMPOBAHHBIM yrneM. KakoBO Ha3HaYeHWUe 3TON Hacaaku?

Bonpochl ¥ 3afaHnA K 4@MOHCTPALUOHHOMY OMbITY

«OKkuncneHne okecmpa asota (Il) po okcuaa aszota (IV)»

1. Kakomn ra3 Haxo4auTca B NNacTUKOBOMW OyTbinke? MIMeeT M OH oKpacky?

2. Kakne n3MeHeHMs NpoM3OWaW, KOrAa OTKPbINM KpblWKY? Kakad peakuua npu 3TOM
npoTekaet? CoCTaBbTe YypaBHEHME 3TON peaKLUM.
3. Yto Habniopaetcs nocne Toro, Kak B OyTbiKY A00ABUAN BOAbI, 3aKPbIAN KPbILIKY W
BCTPAXHYNN? Mouemy OyTbiKa HEMHOFO «Cxanacb»? OTBET MPOUANIOCTPUPYIiTE COOT-
BETCTBYIOLLMM YPABHEHMEM XUMWNYECKOW pPeaKLuu.

4. Yto bypeT HabNAATHCA, €C/IM CHOBA OTKPbLITh KPbILWKY, a 3aTeM A400aBUTb BOAbI?

OTBeT nosicHUTe.

3apaHunsa K AEeMOHCTPALMOHHOMY OnbITYy «B3aumopencTeme okcmaa asota (IV)
C BOJLOM W KUCNOPOZOM, NOMYYeHNE a30THOM KUCIOTbI»

1. 3anonHuTe Tabnuuy:

Perucrpupyembiit
napamerTp

Temnepatypa, °C

NMoka3aHnsa AaTunka
pH

MokazaHusa
AaTyMKa dneK-
TPONpPOBOAHO-
ctn, MKCM/cM

Jlo nponyckaHus rasos

[Mocne nponyckaHus
ra3os

ObbACHUTE Ha6ﬂ}0ﬂ,aEMble U3MEeHeHNA, npneeanTe COOTBETCTBYIOLEE YPpAaBHEHNE XUMN-

YeCcKoW peakLunu.

AHKkeTa ona pacyéta «MHAMBMAYaNbHOrO MHAEKCA KAuyecTBa Ypoka» NPUBEAEHA B OMU-
CaHUM MeToA0M0r KN Nocobus.
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TeopeTuyeckoe nosicCHeHue
JemoHcmpayuoHHbIl onbim
«[lonyyeHue okcuda azoma (IV) u usyyeHue e2o csolcms»

B konby-peaktop AMNXP (Ha pucyHke 16 nokasaHa uudpon 1) 3apaHee nomewarT 2—3 r
KYCOYKOB MeLHOW NPOBONOKM WAN MeLHbIX CTpyxeK. KOHLEeHTPMPOBaHHY a30THYI KUCIOTY
MOXXHO HaNuTb B BOPOHKY HEMOCPEACTBEHHO Nepe, ONbiTOM. 3apaHee B HACAAKWN HANMBALOT
pacTBOpbLI CepylWwmnx BewecTs: | — nakmyc, || — noana kanua (unu Hatpus), lll — nepmanra-
HaT Kanus, IV — ruapokcup Hatpua. Ceepxy npubop 3akpblBAlOT HACaZKOW C aKTMBMPOBAH-
HbIM YriéM (3). Mpnbop LonkeH ObiTb NONHOCTbIO COOPAH U 3apAXKEH Nepes YPOKOM.

Korpa oTKpbIBAKOT KpaH BOPOHKM (2), a30THAA KMC/I0TA NONAAAET HA MeAb U HAYMHAETCS
peakLms, CONPOBOXAALLAACA BblAeNneHneM okcuaa asota (1V):

Cu + 4HNOs3 = Cu(NOs3)2 + 2NO28 + 2H20

[ins yckopeHus peakumm konby-peaktop (1) MOXHO HarpeTb C MOMOLLbIO CAUPTOBKK WAU
3/1eKTPONNUTKN. B cnyyae HarpeBaHMa CMMPTOBKOW MOA KOOy HeODXOAMMO NOMECTUTb MeTan -
NINYECKYI0 CeTKy. B3aumopeicTBe Meamn C KOHLEHTPMPOBAHHOM a30THOM KUCIOTOW — OAMH U3
nabopaTopHbIX CNOCOOOB MNOMYyYeHMS ANOKCMAA a30Ta.

Mpu nponyckaHun okcmaa asota (IV) yepe3 pactBop nakmyca Habnwopaertcs bbicTpoe u3-
MeHeHMe GUONETOBOM OKpaCkM Ha KpacHyw. Okcup a3oTa (IV) — KMCNOTHbLIA OKCMA, NpW €ero
B3aMMOZLENCTBUI C BOAOW 0Opa3ytoTCa ABE KUCNOTbI, a30THAsA U a30TUCTas:

2NO; + H0 = HNO3 + HNO?
A3oTucras Kucnorta Cﬂa6aﬂ n HeyCTOquMBaﬂ, NErKo pasnaraeTca.

2HNO2 = NO + NOz + H;0

Mpu nponyckaHnn NO2 yepe3 pacTBop WOAMAA Kanus HabnogaeTca noasneHue bypon
OKpaCKn nopa, KOTOpr\;l BbiMadaeT B 0CAaA0K B BuAEe KPNUCTAN/I0B TéMHO—Ceporo LLB€Ta Npn 13-
ObITKe ANOKCUAA a30Ta:

2NO; + 2Kl = KNO; + 1>

JTa peakLma XapakTepusyeT OKUCAUTEbHbIE CBONCTBA ANOKCUAA a30Ta.

Mpw nponyckaHnn okcuaa asoTa (IV) yepes pacTBop mepmaHraHarta kanus Habnoaaercs
NnOoIHOeE O6eCL|,BeL|V|BaH ne pacteopa.:

5NO2 + KMnOs4 + H20 = Mn(NO3)2 + KNO3 + 2HNOs

JTa peakuua XxapakTepu3yeT BOCCTAHOBUTE/IbHbIE CBOWCTBA AMOKCUAA a30Ta. TakuM obpa-
30M, okcua aszota (IV) npossnset p,BonCTBeHHMe OKUCUTENbHO-BOCCTAHOBUTE/IbHbIE CBOW-
CTBa, 0byC/NIOBNEHHbIE HannymeM atomoB a3oTa N.

Mpu nponyckaHun NO2 yepe3 pacTBOp MMAPOKCUAA HATPUA BHELHWE WU3MEHEHMS He Ha-
bnopaoTcs. PacTBop wenoun HeobxoanM Ans NOrNOLWEHMs TOKCMYHOro okcuaa asota (1V):

2NO> + 2NaOH = NaNO; + NaNOs; + H»O

JTa peakuus XxapakTepusyeT KUCNOTHbIe CBOMCTBA AMOKCMAA a30Ta. B pacTBope wenoumn
okcup, asoTa (IV) ancnponopumnoHmpyeT ¢ obpa3oBaHUEM ABYX COMeN: HUTPUTA (B KOTOPOM
CTeneHb OKUCNEHNA a30Ta +3) U HUTpaTa (B KOTOPOM CTeMeHb OKUCIEHMS a30Ta +5).

Hacagka (3) Takxe CyXuT ANs NOrJoWEeHUA HUTPO3HbIX ra30B 3a CYET aacopbumm Ha no-
BEPXHOCTW aKTUBMPOBAHHOMO yrns. Hacaaka (3) HeobxoAnMa, Tak Kak npu BONbLIONA CKOPOCTU
BbigeneHns NO2 MOXET He ycrmeTb MOrJoTUTbCA PACTBOPOM FMAPOKCMAA HATpua. HUTpoO3Hbie
rasbl, noMumo NO2, MoryT cosepxaTb ewé okcug azoTa (I), koTopbliii 0bpasyeTcs npu B3auMo-
AencTeumn okcmaa asota (IV) c Bogoi:

3NO2 + H20 = 2HNOs + NO
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Okcua aszoTa (Il) — Heconeobpasyowmii, 6e3pasnnyHbIA OKCUA, HE MOT/IOWAETCA PacTBO-
POM LLENOYN, HO aACOPOUPYETCA aKTUBMPOBAHHLIM YT/IEM.

JemMoHcmpayuoHHbIl onbim
«OKucneHue okcuda azoma (Il) do okcuda azoma (1V)»

Jlo ypoka HeobxoAMMO 3anosHUTL MAACTUKOBYI OYThINKY (DeCcLBeTHYI Npo3payHylo by-
TbIIKY U3 nonuatuneHtepedTanata (M3T), u3-nos HanuTkoB) obbémMom 1,5 n okcuaom asoTa (Il)
METOAOM BbiITeCHEHUs BOAbl. 1. MOHOOKCKA a30Ta YAOOHO nonyyath B3aUMOLENCTBUEM MeTa -
NNYeckon mean ¢ pa3baBaeHHoOW a30THON KUCNOTOM (~30%):

3Cu + 8HNO3 = 3Cu(NOs)2 + 2NOE + 4H20

K obpe3kam MeLHOW NPOBOMOKM UNU CTPYXKaM MeaneHHo npuamsatoT HNOs3 (na. 1,10 —
1,15 r/cm’). He cnepyeT monyckaTb pasorpesaHus cMeck Bo u3bexaHue obpa3oBaHus Apyrux
OKCWMAOB a30Ta WM 3neMeHTapHOro a3ota. CHayana B peakLMOHHOM COCyae MOosBAATCA Oy-
pble napbl AMOKCUAA a30Ta, obpasyowmecs npu okucneHun NO kucnopoaom Bosayxa. [ns
ounctku ot NOz n 6pbi3r HNO3 okcua, azota (Il) MOXHO NponycTUTb Yepe3 NPOMbIBHYHO CKNSH-
Ky € 5%-HbIM pacTBopoM NaOH u cobupatb Hag BOAOW.

OnbIT NpoBOANUTCA Nof TAroi! Bo BpeMs AeMOHCTpALMW YYuTENb NOKA3bIBAET, YTO OYThINKA
HanonHeHa becu,BeTHbIM ra3oM, okcuaom a3oTa (Il). 3aTemM OTKPbLIBAKOT KPbILIKY, TOTYAC HaA,
FOPNbILKOM BYTHIZIKM NOABNAETCS «00/1aYKO» KPAaCHO-OYporo L,BeTa 3a CYET OKMC/IEHUSA MOHO-
oKCMAa a3oTa KUCNopoAOoM BO34yXa:

2NO + O2 = 2NO2

BYTbiIKy MOXHO C/erka CLaBuTb, a 3aTeéM OTNYCTWUTb, YTOObI BO3A4YX MOMNas BHyTPb. Toraa
obpa3oBaHue ANOKCMAA a30Ta OyAeT HAbNOAATLCS BHYTPU BYTbINKK.

3ateM B bOyTbIIKY HANMBAOT HEDO/bLWOE KONMYECTBO BOAbI, 3aKPbIBAKT KPbILWKOW U UHTEH-
CMBHO BCTpAXMBaKT. bypas okpacka NO2 ncye3aeT 3a CYET ero B3aMMOAENCTBUS C BOZLOIA:

3N02(r) + Hzo()K) = 2HNO3(p_p) + NO(r)

N3 ypaBHeHUA BUAHO, YTO B peakLmio BCTynaeT 3 obbéma rasa, a 06pasyeTcs TONbKO OLMH,
T.e. 06BbEM ra3oB B OyTbi/IKe yMeHbLUAETCA, ByTbIIKA HEMHOMO «CXKMUMaeTca». Ecnu cHoBa oT-
KPbITb KPbILIKY, CTEHKM OYTbIIKM PacnpaBATCA, BHYTPb 3aCOCET BO3AYX, OKCuA a3oTa (Il) oknc-
nutca oo okcupaa asota (IV), cHoa nossuTcs bypas okpacka. Mpu pobasneHun Boabl byaeT
CHOBa HabnoaaTbcs obecuBeynBaHue 3a cyéT nornoweHus NO, BogoN.

Yyuten» NoABOAWT WKONbHWUKOB K BbIBOAY, YTO 414 MpeBpalLeHns Bcero okcuaa asota (IV)
B a30THYI KMCIOTY HEOOXOAMMO B PeakLMOHHY CMeCb BBECTU OKUCANUTENb — KUCIIOPOA.

JemMoHcmpayuoHHbIl onbim
«B3aumodeticmsue okcuda azoma (IV) ¢ 8odol u Kuc10podom,
nosiy4yeHue azomHoul KUcJ10mabl»

OnbIT NpoBOANTCA NOA TAron! B XMMMYeCkun cTakaH HaaueawT okono 50 mn auctunnumpo-
BAHHOW BOAbI, YCTAHABAMNBAIOT HA MArHUTHYIO MELIaNKy. 3aTeM B BOAY MOrpyXawT TePMOpe3n-
CTOPHbIN AaTYMK TeMnepaTypbl, AaTYMK pH 1 AaTYMK 3NeKTPONPOBOAHOCTM, KOTOPbIE 3aKpenns-
0T B WITAaTUBE TaK, YTOObI OHM He KacanucCh AKOPS MArHUTHOW Mewanku. MokasaHua [aTYMKoB
HY)XHO BbIBECTM HA 3KPaH, YTOObI BUAENM BCE YYEHUKM B KNacce. BkoyaoT MarHUTHYO Me-
WasKy W 3anyckaloT U3MepeHns BCcex TPEX AATYMKOB. Koraa nokasaHus AaTyvkoB CTabunusn-
PYIOTCA, 0bydatoLwmecs 3annucbiBaloT UX B TeTPaZb, B COOTBETCTBYIOWME rpadbl TabAULbI.

3aTeM B BOAY OAHOBPEMEHHO C MOMOLLbIO ABYX WMPULLOB NPOMNYCKAOT ANOKCUA, a30Ta U
KNCNOPOA,. PernctpupytoT U3MeHeHns M3mMepAeMbix NapameTpoB. TemnepaTtypa pacTBopa yee-
NINYNBAETCS, YTO CBUAETENbCTBYET O NPOTEKAHUM IK30TEPMUYECKON peakuuun. Ans Toro 4tobsl
N3MeHeHMe TeMnepaTypbl ObINO 3HAUNTENbHBIM, CiefyeT pacTBOPUTL He MeHee 100 Mn Anokcu-
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Aa a30Ta, pH pacTBOpa pe3Kko yMeHbLIAETCs, YTO CBMAETE/NbCTBYET 06 00pa3oBaHUM CUIBbHOW
KUCNOTbl. DNEKTPONPOBOAHOCTL PACTBOPA PE3KO YMEHbLIAETCA, YTO XapakTepusyeT obpa3osa-
HWEe CUNLHOTO 3/1IeKTPONIUTA.

Yuutenb obpallaet BHUMAHNE YYEHUKOB HA TO, YTO HAZ BOAOM B CTaKaHE OTCYTCTBYET Kpac-
HO-Oypas oKpacka, T.e. B YC/IOBUAX LOCTAaTOYHOrO KONMYECTBA KNCI0POAA AMOKCUA a30Ta No-
NOLLAETCA NOMHOCTbIO, MPW 3TOM NMpPOTEKaeT obpaTMMas 3K30TepMUYECKas peakLns:

4NO2 + Oz + 2H20 & 4HNOs3 + Q
MeTtoanueckue KOMMeHTapum

B uensx 3KOHOMWW BpeMeHU ANS NPOBeAEeHWS AEMOHCTPALMOHHbLIX OMbITOB HEOOXOAUMO
BCE NPUroTOBMTbL 3apaHee. B konby-peaktop AMXP nonoxuTb MeaHY0 NPOBONOKY (MU CTPYX -
Kn), 3aNONHWNB HaCaAKN COOTBETCTBYHOWMMMU pacTBOpaMu. KOHLEHTPUPOBAHHYO a30THYIO KUC-
NOTY MOXHO HaNnTb B NPMbOP HeMnocpeACTBEHHO Nepes OnbiTOM. BaXHO OTMETUTb, YTO BTOPOIA
W TPETWI LeMOHCTPpaLMOHHble onbiThl ¢ NO2 creayeT NPOBOANUTL TOMBKO NMPU HAMYUK B y4eb-
HOM KabUHeTe XOPOLIEN BbITAXKNA.

3agaHusa K YPOKY

/. 3adaHus Ha pazsumue (YHKYUOHA/IbHOU 2pamomHocmu

1) YTo Takoe KpacHas a3oTHas kucnorta?’

TepMUH «AbIMALLAA KPACHAA a30THAA KMCI0Ta» MCNONb30BaNCA BNAOTb A0 40-biX rogoB XX
BEKa. JTO PacTBOP AMOKCMAA a30Ta B a30THOW KucnoTe. OH MOXET ObITb NOMYYEH KaK HAChILLE -
HMEM KOHLEHTPUPOBAHHOW a30THOM KUCNOTbI AMOKCMAOM a30Ta, Tak W NpW Pa3NoXeHUN a30T-
HOW KNCNOTbI.

Mpu B3aMMOAENCTBUN KOMMOHEHTOB CMECH, COAEPXKALLEN HUTPAT HATPUA N CEPHYIO KMCNO-
Ty, cHayana npu 100—110° C npoTekaeT peakLmns COrnacHo ypaBHEHWUIO:

N3 cmecun BbIfeNnAeTca M neperoHAeTCA YMCTan a3oTHas kucnoTa. Ecnm noebicuTh Temnepa-
Typy 80 150—170° C, To 60nblWwas YacTb a30THON KUCNOTbl HAUMHAET pa3naraTbCs C BbIAENEHN -
eM AMOoKCMAa a3oTa v KUCIopoaa:

[lnokcup a3oTa, pacTBOPAACh B MEPBbIX MOPLUAX OTFOHAEMOM a30THOW KWUCAOTbI, U CO0D-
LLaeT ell KpaCHO-OpaHXeBbIN LBeT. HUKAKOro Apyroro KpacuTens 34ech HeT.

2) CocTaBbTe YpaBHEHMS XUMUYECKUX PeaKLUI, KOTOPbIE NPOTEKAIOT:

a) npu 100—110 °C mexay TBEPAbIM HUTPATOM HATPUA U KOHLLEHTPUPOBAHHON CEPHOM KUC-
NOTOMW;

6) npu HarpesaHun Ao 150—170 °C 6e3B0AHOI a30THOW KMCAOThI.
OTseT:

a) NaNO3 + H2SOs4 = HNOs@ + NaHSOg4

nnm

2NaNOs3 + H2S04 = 2HNO3@ + NaxSO4

6) 4HNO3 = 2H,O + 4NO; + O

3). InHamuKa 3arps3HeHns aTMocdepHoro Bo3ayxa B Mockse':

’Mo maTepuanam kH.: CTeHuH b.4., Annkbeposa JI.10. KHura no xumuu ans AOMALHEro YTeHus. —
M.Z])O(VIMVIFI, 1994, — C. 226.
AvHamuka 3arpa3HeHnsa atMocdepHoro Bo3ayxa B Mockse // lMpaBuTenbCctBo Mocksbl. Jenap-

TAMEeHT NPUPOAONONb30BAHMA U OXPaHbl OKpYyXatouien cpeabl. — http://www.dpioos.ru/eco/ru/
air_dinamic (gaTta obpauweHuns 11.05.2021)
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NAKcc"' — npesensHo AONyCTUMas KOHLEHTpauua, cpeaHecytoyHas — ana NO, cocTas-
naet 0,1 mr/m’.

a) PaccuntaiTte mMaccy anokcmaa asoTa B 1 M°BO34yxa B L@HTPaibHOW YacTh MOCKBbI.

6) OueHute cpesHee konmyectso Monekyn NO2, KOTOpoe 3a OLWH pa3 BAbIXAeT MOCKBUY,
NPOXMBAKLWLMIA B LLEHTPaNbHOW YacTn ropoga. ObbeEM BaoXa npumunTe pasHbeiM 0,5 .

OTger:

aymvo = 0,1-1,1 = 0,11 mr
2 v

m [6) o] . 0]
NO? sdoxa NO2
6)Nyo, = 2o N, =22 N
N0z MNOz MNOz g
0,11-10¢r/
N = 0,5n rha - 6,02 - 102 monb! = 7,2 - 104 Moniekyn
NO2 46 1 / MONb

720 TPUNNOHOB MONEKYN 32 OANH BAOX!

_— .
NO2 concentrations SergievaRosad

16 march - 27 march

BT CHKOVO)
[ P105 ]

= 2

:-Qc;gurycvsk

WOtk ensk

JRETEVE S

Puc. 17. KapTa 3arps3HeHus BO34yxa AMOKCMAOM a30Ta B MockBe W baumxaniuem MoaMockoBbe '

"'C 2004 ropa HameTMnach TeHAEHLMA MeANEHHOrO, HO YCTOMYMBOrO NPUPOCTA 3arpA3HEHNA ANOK-
cnpom asota (3—5 % B rog). Mpu 3TOM POCT COAep)aHWa AMOKCMAA a30Ta OTMEYEH U Ha XWAbIX Tep-
putopusax ropoga (1.1 NMAKcc ans ueHTpansHoit yactn ropoga 1 0.8 NAKcc ana nepudepumHbIX Xnibix
TeppUTOPKI). ITO CBA3AHO C TEM, YTO OKCUAbLI a30Ta Haubonee CIOXKHO «MOLABNAITCA» CPEAU APYruX
3arpg3HAILLNX BELLECTB MPU UCMO/b30BaHUM HeWTPann3aToOPOB Ha aBTOTPAHCMOPTHbIX CPeACTBAX.

B Mockee B monTopa pasa ynano coiepxaHue guokcupaa asoTta B Bo3gyxe // PUA HosocTy,

20.04.2020. — https://ria.ru/20200420/1570278347.html (naTa obpawenus 11.05.2021)
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2. 3adaHue 015 nodzomosku K MA, BlIP

1) HanuwuTe ypaBHeHUA peakLui, C NOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBUATb MpeBpaLLe-
HWUA MO CXeMe:

NHs3 @ NO @ NO; @ HNO3 @ NH4NOs3

[ins 4eTBEPTOro NpeBpalLeHns COCTaBbTe COKPALLEHHOE MOHHOE ypaBHEHME peakLuu.
OTBeT:

1. 4NH3 + 502 #— 4NO + 6H.0 2.

2NO + 02 = 2NO2
3. 4NO2 + Oz + 2H20 = 4HNO3
4, HNO3 + NHs3 = NH4NOs3
5. H" + NH3 = NH3%
2) BbibepuTe BellecTBa, C KOTOPbIMK pearmpyeTt okcug asota (IV):
1) CepHUCTBIN ra3;
2) YrneKkucnbii ras;
3) rMAPOKCUL KaNus;
4) a3oT;

5) Kucnopoaga.

OTseT: 1, 3, 5.

3) Micnonb3ya MeToA, 3NeKTPOHHOro banaHca, paccTaBbTe KOI(MMULNEHTI B YPAaBHEHUM pe-
aKL MK, cXxema KOTOpPOW:

Tc + HNOs3 @ HTcO4 + NO2 + H20

Onpepenute OKUCAUTENb U BOCCTAHOBUTENb.
OTBeT:
Tc + 7H|%|03 HTcO4 + 7NO2 + 3H20

+4

+5

7| N+ 1e B5N
0 +7
Tc—7e —Tc

Tc — BOCCTAHOBUTEND;
HNO3 — okucautensb 3a cyet N*°.
TeMbl BO3MOXHbIX NPOEKMHbIX U uccaedosamesibCKux pabom

1. Koppo3usa ctanu nof LeNCTBUEM HUTPO3HbIX Fa30B U CNOCODObI 3aLLUTbl OT Heé.
2. OnpepeneHue copepxaHus AMOKCUAA a30Ta B BO3AyXe.

3. buonorunyeckas ponb okcuaa asota (Il).

4. Ponb HUTpUULMPYIOWMX BakTepuin B KPYroBopoTe a3oTa.

5. Monck HanpaBneHUN CHUXEHUA BbIDPOCOB HUTPO3HbLIX ra30B B aTMOChepy.

YpokK 7. Kanbyul u e20 coeQuHeHuUsA

Kanbunii u ero CoeAMHEHNS WNPOKO PacnpoCTPaHeHbl B MPUPOAE U UrPAOT BAXHYIO POsb
B XU3HU YesoBeKa U 0OLWecTBa. 3HAHNA O COELMHEHMUAX KasbLiMs NO3BONAIOT NOHUMATL AB/IE-
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HUS, NPONCXOAALLME B OKPYXAIOLWEM MUPeE, a B HEKOTOPbIX C/IyYasX M yNpaBaaTb XMMUYECKM -
MW npoLeccamum.

Tun ypoka: KOMOUHMPOBAHHBIN (YPOK M3y4yeHMs HOBOro MaTepuana)

Llenb ypoka: co3faTb YCIOBMS AN U3Y4YeHUA PU3NYECKUX N XMMUYECKUX CBOWCTB KasibLins
W ero CoOeAMHeHWI, MPUMEHEHNS COeAMHeHMIA, POPMUPOBAHMS NMO3HABATE/IbHbIX YHUBEPCAb-
HbIX ALEWCTBUN.

MpPOAOIXNTENBHOCTb YPOKA: OAMH aKafeMUYeCKuin yac.

MnaHmpyembie pesynbTaThl:
[lpedmemHsbie:

+ NPUMEHSATb OCHOBHble MeTOAbl NO3HAHWA: HabNOAEHNE, U3MEPEHNE, IKCNEPUMEHT;
+ XapakTepu3oBaTb U3MYECKMe N XMMUYECKMEe CBOMCTBA KalbLMA U €ro CoeanHEeHUHN,

MPOBOAUTbL ONbITbl, NOATBEPXKAAOLWNE XUMNYECKNE CBOWCTBA rmaopoKkcmnaa KanbLua;
© XdpdKTepKn3oBaTb B3aMMOCBA3b MeXAYy COCTABOM, CTPOEHUEM N CBOUCTBAMWU METAJI/IOB,

+ cobnogath npasuna besonacHoi paboTbl NPW NPOBEAEHWI OMbITOB.
MemanpedmemHsble:
+ MO3HaBaTe/IbHbIE: aHANM3MPOBaTb, 00pabaThiBaTh U WHTEPNPETUPOBATL MHMOPMALMIO,
NCnoNb30BaTh €€ A8 PELIeHNs NOCTaBNEHHbIX YYebHbIX 3a4ay;
+ PErynsTUBHblE: KOHTPONMPOBATb M OLLEHWUBATL Pe3ynbTaThl y4ebHON AesTeNbHOCTH, BHO-
CUTb KOPPEKTUBbI B UX BbINMOHEHWE;
+ KOMMYHUMKaTMBHble: 3 heKkTUBHO paboTaTb B Nape, B rpynne npu peleHnmn yuyebHbx 3a-

pau.
JludHOCMHBbIE:

+ pa3BMBaTb MPAKTUYECKME HABbLIKW MO MCMONb30BaHMIO yyebHOro 0bopyaoBaHus;

+ COpMMPOBATH MO3HABATENbHbIN UHTEPEC, HAMPABIEHHBI HA U3YYEHNE XUMUYECKUX CO-
eMHEHNI KanbLMA N UX NPUMEHEHNE B KU3HN YenoBeKa.

O6opynoBaHue, nporpaMMHoe obecneyeHne U pacxofHble MaTepuasbi

KomnbloTep, nporpammHoe obecneyeHue Releon Lite, undpoBbie LaTYNKN INEKTPONPOBOA -
HocTu, AaTtunk pH; ctakaH xumuuyeckun (50 mn); ctakaH xummuyeckunit (150 mn); dbapdoposas
yalwka;, npubop AN NONyYeHUs ra3oB, 3apPsXEHHbI MPAMOPOM U CONSHOW KUCNOTOW, WTATUB
C 32KMMOM, WMaTenb, NUHLET, AUCTUANMPOBAHHAA BOLA;, M3BECTKOBAA BOAA, CONAHAA KMCNOTA
(1:2); mpamop (kycouku); pacTBop teHondTanenmHa, KoOnnekLns MMHepanos..

Xop ypoka

3T1an ypoka 1. OpraHuM3aLMOHHbIN

Mpepnonaraemas NPOAOIKUTENBHOCTb: 1—2 MUH.

Meparoruyeckas AesTeNbHOCTb YYUTENS:

npoBepseT rOTOBHOCTb K YPOKY, OpraHu3yeT paboTy knacca Ha ypoke, CO3A4aET NONOXKM-
Te/IbHbIA IMOLMOHA/IbHBIN HACTPOI Yy 0byyatoWwmxca.

YyebHas fLesTenbHOCTb 00yYaloLmXCs:

IMOLUWOHa/IbHO HACTPANBAOTCA Ha NpeacToALLYyIO yqe6Hy+o LeATENbHOCTb

dTan ypoka 2. AKTyanusaums u 06o6wieHme 3HaHUH

Mpennonaraemas NPoAoIKMTENbHOCTb: 10 MUH.

Meparornyeckas AesTeNbHOCTb YYUTens:

npeanaraeT yyawuMmcs Npocaylatb CEpUio0 CYXAEHUA W HA WX OCHOBE ONPeaeNnuTb TeMy
ypoka 1 Lenb ypoka. Ha nobom 3Tane BbiCKa3biBaHUA CyXAEHUN MOXHO 03BYYUTb OTBET.

O KakoM 3nemMeHTe UAET peyb?
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1. MeTtann.

2. B coeanHeHuax nposasnseT TONbKO BaNIEHTHOCTD Il .

3. Haxoautca B IV nepuose Mepnofnyeckon cMcteMbl XMMUYECKUX 3/1EMEHTOB.

4, OuyeHb aKTUBHbIN MeTa/l/l, HA BO3AYXe ObICTPO OKUCNSETCS.

5. BcTpeyaeTca B npupone TONbKO B BUAE COEAUHEHUN.

6. BxoauT B cocTaB Mena (Mpamopa, ANYHOW CKOPAYMbl, M3BECTU U T. A.).

Mocne onpepeneHnsa 3nemeHTa W Tembl YpoKa npepnaraeT AaTb XapaKTepUCTUKY KanbLua
Ha OCHOBE ero MonoxeHus B MNepnoanyeckon cucteme (CM. Matepuansl ANs KOMMPOBAHMS).
MpepnaraeT O4HOMY U3 YYEHUKOB 3a4MTaTb XapaKTePUCTUKY KanbLnA.

YyebHas feATeNbHOCTb 0OYy4YatoWwnXcs:

BblCKAa3bIBAlOT CBOU MPEANO/0XEHUA; COMNMaCOBbLIBAKOT C YYUTENEM TEMY U LLEJIb YPOKA,
npegnaraloT Cnocobbl CpeacTBa AOCTUXKEHUA LLENN.

BbinoNHAWT 3agaHuna no XaPaKTEPUCTUKE KanbL KA.
HDOBepﬂ}OT OTBETbI MO XaPaKTEPUCTUKE KaJibLLNA

dtan ypoka 3. 06bscHeHne HOBOro matepuana. lipuMeHeHne 3HaHui
B HOBOM CUTyaUum

Mpeanonaraemas NPOAOIKNUTENBHOCTL: 17 MUH.

Meparornyeckas AeATesbHOCTb YUUTeNs:

1. ObbACHSET yyaluMcs HOBbIM MaTepuan C LEeMOHCTpaLuen GU3NYeCKMX CBOMCTB Kab-
LA, OCODEHHOCTAMW €ro XpaHeHus B CBA3M C ero BbICOKOM aKTUBHOCTbI. OTMeyas akTuB-
HOCTb KanbLus, npefnaraeT yYeHMKaM CNPOrHO3MpPOBaTh CNOCOD monyyeHus kanbuus. Le-
MOHCTPVPYET B3aUMOLENCTBME KaNbLMa C BOAON ¥ NOCNEAYIOWLMUM ONpeSeneHneM xapakTe-
pa cpefbl pacTBOpa MAPOKCUAA KanbLma C NOMOLWb0 AaTymka pH n dheHondTanemHa.

2. TIpoBOAMT 3KCNEpPUMEHT «B3aMmopenCTBME OKCMAA KanbLua C BOLOW» C NOCAEAYHOLLUM
onpeneseHneM xapakrepa cpeabl.

3. K obpasywowemyca pacTBOpy rmapoKCMaa KanbLua BMeCTe C 0CaAKOM NPUANBAET CONA-
Hyto kucnoty. OTmeyaet, yto MoH Ca’ becuBeTeH. BHOCUT B MOyYeHHbIA PAacTBOP HUXPO-
MOBYIO MeTNl0. 3aTeM NOMeLLAeT NeT/ B NiaMas CNUPTOBKKU. [pu BHeCeHWM B niams pac-
TBOPUMbIX COMEN Ka/bLMA NAAMA OKPALIMBAETCA B KWPMUYHO-KPACHbIN LiBET.

4. Yvawmeca B TeTpaZAaX 3anuCbiBAOT YPaBHEHUS NPOTeKAKLWMX NPOLLECCOB, OTMeYaoT
NPU3HaKN peakLuin.

5. MpepnaraeT yyawmmcs BbINOAHUTb NADOPATOPHbLIA OMbIT «B3aMMOAENCTBME WM3BECTKO-
BOV BOZbl C Yr/IEKUC/IbIM FA30M», 3HAKOMUT YYEHWUKOB C METOLMKAMMW NMPOBELEHUS OMbITA,
pa3AaéT 3afaHune n 0bopynoBaHMe U AAET UHCTPYKLMIO No paboTe.

6. BbinonHawT nabopatopHyo paboTy; paboTtas B napax (B rpynnax) no MHCTPYKLUU,
0(hOPMAAIOT pe3ynbTaThl U3MEPEHUA U PACYETHI B TETPAAM MM HA CheunanbHbiX BraHkax
(CcM. MaTepmansl 4na KONUpoBaHus). [lenalT BbIBOAbI MO paboTe.

7. 3HAaKOMMT yyalMxca C COeANHEHUAMM KanbLus, pacnpoCTpaHEHHbIMK B Npupoge (C pe-
MOHCTPALMAMMU MUHEPANIOB U UX COCTABOM), ¥ MPUMEHEHWEM COEAUHEHUN KanbLus, OTMe-
yaeT poJib Ka/ibLLUA B OPraHu3Me YesloBeKa U XKMBOTHbIX.

YyebHaa AesTeNnbHOCTb 0DyYaloWmUxcs:

3annCbiBalOT Ha3BaHNE MUHEPANOB N NX COCTAB, obnactu NnpUMeHeHuA COeAMHEHUN Kanb-
una
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dTan ypoka 4. KoHTponb ycBoeHus, 06CyxxaeHue QonyLeHHbIX ownbok
M UX KOppeKuums

Mpennonaraemas NPOLOMKUTENbHOCTb: 10 MUH.

Meparornyeckas AesTeNbHOCTb YYUTeNs:

opraHu3yet obcyxaeHue pe3ynbTaToB MCCNeLOBaHUA, NMPOBEPAET NPABUILHOCTb 3aNnUCaH-
HbIX YPABHEHWN peakunUn u CAeNaHHbIX BbIBOAOB. OTMEYaeT BAXHOCTb MPOTEKAOWMX NPo-
LLeCCOB B XMN3HeAEeATeNbHOCTU YesioBeka.

YyebHas AeATeNbHOCTb ODyYatoLWmMxcs:

CPaBHMBAIOT pe3y/bTaThl PpaboThl B Nape (B rpynmne) ¢ AaHHbIMU, MOAYYEHHBIMU APYTUMU
YYEHUKAMU; NPU HEODXOAMMOCTU KOPPEKTUPYIOT BbIBOALI M YPABHEHUS XUMUYECKUX peak-
Lnn

3tan ypoka 5. UHdopmaumna o goMaliHeM 3aaaHnU U pednekcus

Mpennonaraemasn NpoAOIKUTENbHOCTb: 6—7 MUH.

Meparornyeckasn AeaTeNbHOCTb YUUTENA:

WHPOPMUPYET O AOMALIHEM 3a4aHUN, AAET KOMMEHTAPUN MO €ro BbIMONHEHUIO;
npeanaraet aHKeTy ped/ieKCUKN K YPOKY M pacdéT «MHANBUAYANbHbI UHAEKC KayecTBa
YPOKa»;

NOABOAMUT pedNeKCMBHYI CTAaTUCTUKY YPOKA NO KOAUYECTBY YYEHWKOB, Y KOTOPbIX WHAEKC
KayecTBa Bbllle 3HAYeHMd 5;

LEMOHCTPUPYET 3anunchb LeNn ypoka, cnpawmnaeT: «Kak Bbl AyMaeTe AOCTUTHYTA N LeNb?»
Echu npobnema He pelieHa 1 Leib He AOCTUMHYTA, NpefnaraeT obbACHeHMe W 3aaéT B A0-

NOMHEeHWE K AOMALIHeMY 3aAaHUI0 MOAYMATb HAaZ NPUYMHAMMU 3TOrO.
YuebHas pesTenbHOCTb 00ydYatoWwmxcs:

3a/1a10T YTOYHSAIOLWME BONPOCHI O BbINONHEHWM LOMAWHEr0 3a4aHus,;

PACCYMTLIBAKT «MHANBNAYANbHBIN MHAEKC KAUeCcTBa YpoKay,

onpeaenaT cTeneHb COOTBETCTBIA NOCTAB/IEHHOW LLeN U Pe3yNbTaToB LeATeNbHOCTY, CTe-
MeHb CBOEro NPOABVMXEHUSA K LLeNN;

BbICKA3blBAIOT OLLEHOYHblE CYXAEHMA U COOTHOCAT Pe3yNbTaTbl CBOEM LEATENbHOCTU C Le-
Nbl0 YpOKa

MaTtepman gns noaroToBKU K yPOKY
WHCTpyKLMa Kk nabopaTopHOMY OMbITY «B3aMMonencTBme M3BeCTKOBOM BOAbI C YTI€KUC/IbIM

rasom».

82

+ 3anycTuTe Ha perucTpaTope AaHHbIX nNporpammHoe obecneyeHune Releon Lite.

+ Toaknouute faTynK 31€KTPONPOBOLHOCTHU.

+ B cTakaH Hanelte 20 Mn pacTBopa W3BECTKOBOW BOAbI, OMYCTUTE B HErO AATYMK INEKTPO-
NPOBOAHOCTW, 3aKPENNEHHbIV B NankKe WTaTUBA.

+ Habnwopante 3a u3MeHeHWEM 3HAYeHUs INEKTPONPOBOAHOCTU. Korpa nokasaHus 3/ek-
TPONPOBOAHOCTY NEPECTAHYT U3MEHATHCS, 3aNULIMTE 3HAYeHMe B Tabnuuy.

+ B TeyeHMe HeCKONbKMX MUHYT MPONyCKaWTe yepe3 WU3BECTKOBYK BOAY YrNeKUCNblW ras,
ncnonb3ys npubop Ana nonyyenus rasos. ObpaTuTe BHMMAHME HA CKOPOCTb NMponycka-
Hus yrnekucnoro rasa. OHa He A0/MXHA ObITb 0YeHb 6oNbLWON. PerynupoBaTh nojavy ra-
33 MOXHO C MOMOLWbI0 KpaHa. HabntopanTe 3a U3MEHeHMEM B PacTBOPE U U3MEHEHUAMMU
3HaYyeHMA 1eKTPONPOBOLHOCTH.

+ [lponyckanTe yrnekucnbid ra3 Ao nosydyeHus Npo3payHoro pactsopa. HaneiTe B mpo-
OMpKY 2 MA NOMYYEHHOro MPO3PAYHOro PAcTBOPA W HarpemTe Ha NAaMeHWn CUPTOBKM.
Uto HabnopaeTe? Kakon ras Bbigensercs? Kakos coctaB ocagka?
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+ 3anonHuTe Tabauuy pe3ynbTaToB OMbiTa U CAenanTe BbIBOAbI. B BbIBOAAX OTpa3nTe Npo-
LLeCCbl, MpoTeKatowme B pacTeope (B BUAE XUMUYECKNX YPABHEHUN) U N3MEHEHNSA 3HAYe -
HWUW 3NeKTPONPOBOAHOCTH.
+ Hanente B npobupky 2 Mn noayyeHHOro Npo3payHOro pacTBopa M HarpenTe Ha NaaMeHu
cnupToBku. YTo HabnoaaeTte? Kakoi ras Bbigensercs? Kakos cocTaB ocagka?
KoHmposibHble sonpocbt:
1. TloyeMy M3MeHAETCA 3HAYEHMEe 31eKTPONPOBOLHOCTM M3BECTKOBOM BOAbI NPW Nponycka-
HUW Yyepe3 Heé yrnekMcioro rasa? 3anuwuTte ypaBHEHNA XMMUYECKMX peakL i, MPOTeKaLWnx
npu 3TOM.

MOMOLLb YYUTENHO

MaTtepuan ans KonupoBaHUA
XapakTepucTuka KanbLus

XapaxkrepucTuka Kanbuui

MopALKOBbI HOMEP

OTHOCUTENbHAA aTOMHAA Macca

3apsag a4pa

ObLee YMCNO INEKTPOHOB

YnCno 3neKTPOHOB Ha BHELWHEM 3N1eKTPOHHOM
cnoe

CreneHu okucneHus

dopMyna BbICIIErO OKCUAA M €ro XapakTep
(OCHOBHBIV, KUCNOTHbIN)

dopmyna ruapokcuaa U ero xapakrtep

Tabnnua pe3ynbTaToB paboTsl

Ne° MUccnepyemMblii pactBop ANeKTponpoBOAHOCTb, MKCM/CM
onbiTa

1 M3BecTkoBad BoAa

2 PacTBOop € ocagkom*

3 PacTBOp moc/ie pacTBOpPeHMs OCajiKa

*HeobXx04MMO 3anucaTh HaMMeHbLIEe 3HAYEHNe INEKTPONPOBOAHOCTU.

AHKeTa Ana pacyéTta «MHAMBMAYANbHOrO MHAEKCA KauecTa ypoka» (cM. paboty «M3y-
YyeHue CTPOEHUA NTAMEHN).

TeopeTnueckoe nosiCHeHue

Ecnv B pacTBOp rMApoKcUAa KanbLua NPOnyckaTh YrIeKUCNbIN ra3, To obpasyeTcs Hepac-
TBOPUMbIN KapboHAT KanbLua:

Ca(OH); + CO; = CaCOs3@+ H,0
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3NeKTPONpPOBOLHOCTb PAacTBOPA MO Mepe BbiNageHua kapboHaTa Kanbuusa OYAeT CHUXKATb-
cA. Korpa Bce MOHbI KanbLns NnepenayT B 0Caf oK, 31eKTPONPOBOAHOCTb pacTBopa byaeT MUHN -
ManbHOW. Mpn AanbHeiweM NPonyCcKaHUM yrnekncaoro rasa byaet npoMcXoAnTb PacTBOpPeHMe
KapboHaTa Ka/bLus 1 371eKTPONPOBOAHOCTb PACTBOPA OYAET YBEIMYMBATHCS.

CaCOs3 + H20 + CO2 = Ca(HCO3).
MeTtoanyeckne KOMMeHTapum

B Lenax 3KOHOMMUW BpeMeHW ANs NPOBeLEeHWs 1abopaTOPHOro omnbiTa HeobXx0AMMO 3apa-
Hee MPUroTOBUTb NPUOOPLI ANS NOMYYEHUS ra30B, 3aMOJHUB UX Kycoukamu Mpamopa. PactBop
CONSHOM KWUCNOTbl HANUBAIOT B NPUOOP HENOCPEACTBEHHO NEepes, ONbITOM.

PacTBop ruapokapboHaTa KanbLus Nocie KUNAYEHUA MOXHO UCCIeA0BaTb HA 3N1eKTPONpPo-
BOAHOCTb. OlHAKO BCNEACTBUE JIETYYECTU XJIOPOBOAOPOAA, INEKTPONPOBOLHOCT MOXET ObITb

BbICOKOW. A 3TO NPOTUBOPEYNT XMMUYECKUM NpoLeccam.
3apaHus K ypoky

/. 3adaHus Ha pa3sumue (YHKUUOHA/IbHOU 2pamomHocmu

1) Xumuyeckne npouecchl, MCCNeLoBaHHbIe B abopaTopHOi paboTe, NPOUCXOAAT B Mpu-
pone. Obpa3oBaHMe CTaNakTUTOB CBA3aHO C BblgeneHneM kapboHaTa Kanbuua U3 pac-
TBOpA ruapokapboHata kanbLua. Kak 3TOT npowuecc nposecTu B 1abopaTopun?

Puc. 18. Obpa3zoBaHuMe CTaNaKTUTOB B Nelyepax

OTBeT:

HarpeTb pactBop ruapokapboHata Kanbuus A0 KuneHus. Mpu 3TOM OH Pa3noxXuTca C Bbli-
AeNeHnemM KapboHaTa KanbLua, yrnekucaoro rasa u Boabl.
2) Mpu cTUpKe pykamu X0351MKa YBUAENA MHOXECTBO Ny3bipei. OHU NepenmBannch pasHbl-
MU LLBETAMU U UX ObINO 0YeHb MHOTro. ChopMyNupyinTe BbIBOA, O TOM, B KAKOW BOAE CTU-
PAeT X03AMKa: MATKON UNM XKECTKOW. Kakne npu3Haku NOATBEPXAAOT Ball BbIBOA?

Puc.19. Cmupka 6enbs
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OTBeT:

Xo3a1Ka cTupaeT b6enbé B MArKon Boge. MblJ1o NEHUTCA U BAET Ny3bipU TONbKO B MATKOW
BOZE.
2. 3a0daHue 018 nhodzomosKu K TMA, BlP
1) HanuwuTe ypaBHEHMA peakLMii, C MOMOLLbI0 KOTOPbIX MOXHO OCYLECTBUTb NpeBpa-
LEHMA NO CXeMe: 1 2 3

Ca @ CaO @ Ca(0OH); @ Ca(NO3);

[ns TpeTbero npespalLeHMs COCTaBbTe COKPALWEHHOe YpaBHEHWE peakLuu.

OTBeT:
1. 2Ca + O, = 2Ca0

2. Ca0 + H20 = Ca(OH)2

3. Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20

4. H"+ OH = H20

2) C KakuMmu Bew,ectBamn byaeT pearmpoBaTh raléHas U3BeCTb:
1) CEpHUCTBIM Fa3oM 3) CONAHOWN KMCNOTOM
2) yrapHbiM rasom 4) e AKUM HaTPOM
OTtBeT:1, 3.

3) Kakve aBa 13 nepeyncieHHbIX BELWLeCTB byayT BCTynaTb B PeaKLLMI0 C OKCUAOM Kalb—
uunsa?

Cu(OH)2

HNOs3

02

Ba(OH)>

. CO;

OTseT: 2, 5.
TeMbl NpoeKMHbIX U uccaedosamesibCKux pabom

1. XécTkoCTb BOAbI M CNOCODObI €€ yCTpaHeHus.

OnpepeneHune XECTKOCT BOLONPOBOAHON BOAbI.

MpnMeHeHMe COeAMHEHNI KaNbLWs B MEAULMHE.

Kanbumn B npupoge. Murpaumus KanbLiua B OKpyXalLwWeM Mupe.
Kanbumin B XU3HM yenoBseka.

Ul A WN —

Ul B WN

JlabopaTopHble paboTbi

8 knacc

NMpakmuyeckasa paboma Ne 1.
«M3y4yeHUe cmpoeHUA nJamMeHu»

Teopemuyeckas 4acmb

FopeHne — CNOXHbI MPOLLECC, CONPOBOXAANWMNNACS BbIAENEHNEM 3HEPTUM, KaK MpaBuUno,
B BUAE Tenna u ceeTa. Pa3nnyaloT romoreHHoe ropeHue (Hanpumep, npu paboTe ra3oBon ro-
penKu), n reTeporeHHoe ropeHune (Hanpumep, ropeHne CNMpTa U Cyxoro roproyero). B paccmo-
TPEHHbIX NpPUMepax Nnams UMeeT CXOLHOe CTpOoeHMe. B HEM MOXHO BbIAENUTb TPU YaCTH.

1) BHYTpeHHUMN KOHYC TEMHOTO L,BeTa (B C/ly4ae ra30BOW rOPesikM CUHEro L,BeTa) C HU3KOW TeM-
nepatypok ~ 300—500 °C. 3aecb NPOMCXOANT UCNAPEHME 1 PA3/IOXKEHME FOPIOYEro BELLECTRa.

2) CpenHU BOCCTAHOBUTE/IbHBIN KOHYC COCTOMT M3 CMECH BO3ZyXa W ropAlLero rasa. 34ech
non BauaHuem bonee Bbicokor Temnepatypsl (1500—1800 °C) npoayKTbl MCnapeHus v pasno-
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XEHMS FOPIYMX BelLeCTB aKTUBHO pearupytoT C KMCnopoaoM. Ecim yacTb yrnepona ocTaércs
cB0OOOAHOI, TO ero Mesbyanlime YacTULLbl PACKANATCS M NPUAAIT NAAMEHN APKOE CBEYEHMUE.
3Ta yacTb nnameHu boraTa yrapHbiM razom CO — CuNbHBIM BOCCTAHOBUTE/IEM, NOITOMY €é Ha-
3bIBAlOT BOCCTAHOBUTE/NIbHOW. Touka Hambonee BLICOKOM TemnepaTypbl HAaXOAMTCS Ha OCTpue
BOCCTAHOBMUTENIbHOIO KOHYCA.

3) BHewWHWII OKUCAUTENbHBIN KOHYC 0bpa3yeT HeBUAMMYK 000/10YKY, OKPYXaloWwyw nna-
MA. 34eCb NOA BAWAHWEM 3HAYMTENbHOMO MPUTOKA KUCNOPOAA BO3A4yXa NMPOUCXOAUT MOMHOE
okncneHue roptovero ewectsa o CO2 n H20 (npu ropeHun cyxoro roptoyero Ha OCHOBe ypo-
TponuHa Takxe obpasyetca Np). Mpu 3TOM 0CTAETCA M3OLITOK KNCNOPOAA, KOTOPbIA NPU BbICO-
Kol TemnepaType 061afaeT BbICOKOW OKUCAUTENbHOM aKTUBHOCTbIO, MNOITOMY BHELWHSA YacTb
NNaMeHN Ha3biBAeTCA OKUCIUTENbHOMN.

Ncnonb3ys noanye BO3AyXa, MOXHO YBEIMYNTb TeMNepPaTypy NaameHu.

[lpakmuyeckas Yacmeo

Lenb onbima: n3yunTb CTPOEHME MAAMEHW, ONPeLennTb TeMNepaTypy B pPa3HbiX €ro 30Hax
NPV UCNOAb30BAHMMW PA3NNYHBIX MCTOYHWKOB TeMAa.

MepeyeHb damyukos yugposol nabopamopuu: LATYNK TeMMepaTypbl TEPMONAPHBLIN.

JononHumenbHoe 060pydosaHue: WTATUB C 3AXMMOM; AepxaTeNnb A4J1a Npobupok; cnup-
TOBKaA.

Mamepuanbl U peakmussbl. CNUPT 3TVI1'IOBbIl7I; Cyxoe roptoyee; cseva.
TexHuKka 6e3onacHocmu:

1. PaboTta cBf3aHa C OTKPbITbIM MiaMeHeM — beperunTech oxora.

2. Tepmonapa nocsie M3BJeYeHUs U3 NaaMeHU OCTbIBAET He cpasy — beperutech oxora.

3. B cnupTOBKe COAEPXKNTCA ropioyas XUAKOCTb.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. ToakntoumnTe BHICOKOTEMMEPATYPHbLIN AATYMK (TEPMONAPY) K PerncTpaTopy AaHHbIX (KOM-
NbloTepy). 3aKpenuTe AaTYNK B LUTATKUBE Tak, YTOObI €r0 KOHYMK KAcanca GUTUAS CIUPTOBKMU.

2. 3aXruTe CcnuMpToBKY. Koraa mokasaHus CTabunansupyrloTcs, 3anulinTe 3HauyeHue Temne-
paTypbl HA CxeMe nnameHu (puc. 1).

Puc. 1. Toukn n3MepeHuns Temnepatypsbl naameHu

3. MepeMelaiTe AaTYMK TemnepaTypbl B CI€AYIOULYIO TOYKY NNAMEHWN B COOTBETCTBUM CO
cxemon. [ins 3Toro ocnabnsnte MmydTy 1 nepemellanTe eé (BMecTe C 1ankKon U AaTYNKOM) B
HY)XHO€ MecTo. Korga nokasaHus CTabunusmpyloTca, CHOBA 3aHOCUTE 3HayeHUe TemmnepaTypbl
B COOTBETCTBYIOLLEN TOYKE HA CXEMY.

4. Tak u3MepbTe TEMMNepaTypy BO BCEX TOYKAX NNAMEHU, OTMEYEHHBIX Ha CXEME.

5. MoBTOpUTE AENCTBMA CO CBEYOW U CyXUM FOPHOYUM.
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6. O6bpamume gHumaHue! Mpu U3y4eHUU CTPOEHMA NAAMEHU CYXOrO roployero UCnonb3y-
etca 1/4 yacTb Tabnetku. Kycouek roproyero nomewiaoT Ha KepaMmnyeckyro nanTky.

7. BHecuTe B nnama CNMMPTOBKM HA NONIMUHYTHI NPobupky. M3Bnekute npobupky u3 nname-
HW 1 PACCMOTPUTE €€ NOBEPXHOCTb.

8. MoBTOpMTE OMBIT CO CBeYoM. Kakoro LBeTa obpa3oBancs Hanét? Yto 3To 3a Bew,ecTso?
Pe3ynbTaThl U3MePEHUN/HAONIOAEH NI

Temnepatypa Y10 obpasoBa-
TeMmnepatypa TeMmnepatypa
Ne WUcTouHmk okoso puTuns B cpenHeit 8 BepXHei J10Cb Ha no-
TennoTL! (kycouka ro- 4YacTU NJIaMeHU | YacTn NJIaMeHu BEpXHOCTH
prouero) npoéupku
1 CnupToBKa
2 Cgeua
3 Cyxoe roptoyee

Bbisoosbi:

B BbIBOZAX yKa3aTb, KakoW WCTOYHWK TENIOTh npeanovYTnuTeNIbHO UCNO/Ib30BATb B XUMNYye-

CcKoMn nabopaTopuu 1 noyemy.
KoHmposibHble 8onpochi:

1. Kakon WCTOYHMK nnameHn bbia MCnosb3oBaH?

2. Kakas yacTb nfiameHu camas ropavyas?

3. [l0 KaKko¥ MakCMManbHOM TemnepaTypbl yAAETCA NporpeTb Tepmonapy?

4. Yto ropsyee - LEHTp NAaMeHu Unu kpasa?

5. ToyeMy CNMPTOBKA FOPUT MOYTK DECLLBETHBIM NNAMeHEM, a CBeya - CBETALWMM? Mox-
HO 1M NCMONb30BaTh CBEYM B 1abOPATOPMUN BMECTO CMPTOBOK?

6. Kakne npoaykTbl ropeHns OAMHAKOBLI Y CMUPTOBKK M CBEYN?

/. 3adaHue 0158 nodzomosku K MMA, BIIP

Mpwn HarpeBaHUW TBEPAbIX BELLECTB B NpobUpke HEOOXOANUMO:

1) B38Tb NPOOMPKY B PYKW U HArpeBaTh Ty YacTb, M€ JIEXMUT BELLECTBO;

2) 3aKpenuTb NPObUPKY B WITATWBE W HArpeBaTh Ty YaCTb, FAE NEXUT BELLECTBO;

3) B3ATb NPOOMPKY B pyKMW, NPOrPeTb BCIO NPOBUPKY, @ 3aTe€M Ty YaCTb, FAe NEXMUT BELLECTBO;

4) 3aKpenuTb NPOOUPKY B WITATUBE, MPOrPeTh BCIO NPOBUPKY, a 3aTeM Ty YaCTb, FAe NEXUT

BeLLeCcTBO.
MpaBunbHbIK OTBET: 4.

8. 3adaHue Ons pazsumusa YHKUUOHA/IbHOU 2pamMoOmHoOCcCmu

B kHure Mankna dapapesa «Mctopus ceeun» aBTOP OMUCHIBAET
OMbIT, KOTOPbIN OH AEMOHCTPMPOBAN HA CBOMX NeKuMaX. B nnams ce-
YW OH NOMeELLAN M30THYTYI CTEKNSAHHYI Tpybky. OaMH KoHel, Tpybku p
OnycKanca Hejaneko ot GUTUASA, BTOPOMN BbIBOAWICA HA HECKOJIbKO \
CAaHTUMETPOB OT NaaMeHu. Yepe3 HEKOTOPOE BPeMSA K KOHLY TPybKu
NOAHOCUNIN ropALLYto NydnHy. MosBnanoc, nnams, KOTopoe cCyuie-
CTBOBA/IO OTAE/bHO OT MAaMeHu CBeYn. Kak MOXHO 0OBACHUTL 3TO AB- :
neHue?

OTBeT:

B 37O YacTM mnameHn NPOUCXOAWT McnapeHue napaduHa. Mapol
napaguHa Ha BO3Ayxe, Npu NOAXUrAHUW, 3aropakoTCs.

JononHumensHasa uHgopmayus

dapagen M. Uctopmusa ceeum: Mep. ¢ anrn./Mog pea. b. B. Hoeo-
xunoea. — M.: Hayka. MnaBHas pepakuua Guanko-matemaTnyeckon
nutepatypbl,1980. — 128 c.: un. — (bubnnoteyka «KBaHT»).

Puc. 2. OnbIT
C NJamMeHeM CBeyu

B copepxaHune 87




TOUKA !'POCTA XUMUSA

JlabopamopHbiti onbim Net .
«Jl10 KaKOi TemMnepaTypbl MOXXHO HarpeTb BeLecTBO»

Teopemuyeckasa 4acme

Mpw HarpeBaHUM BeLLeCTBA B HEM YCTAHABNMBAETCS TeMNno-
BOW 6anaHC: CKOPOCTb NOABOAA TEMNA B KAKON-TO MOMEHT CTa-
HOBUTCA PAaBHOM CKOPOCTW ero paccenBaHms. MOCKONbKY CKO-
POCTb NOABOAA U CKOPOCTb PAaCCeMBAHMA 3aBUCAT OT Pa3HOCTM
Temrepartyp Mexay o6bekToM U Cpeaon, TO B COCTOSHUM Te-
NAOBOro PaBHOBECUS Y BELLECTBA YCTAHAB/MBAETCA OMNpeae-
néHHas Temnepatypa. OHa 3aBelOMO HUXeE, YeM TemnepaTtypa
nnaMeHu, 3a CYET paccenBaHuns Tenna.

Puc. 3. NMpubop ans onpeneneHns TeMnepaTypbl NNaBAEHUA:
1 — TepMonapHbIi AaTumMK; 2 — MEeCoK; 3 — CMPTOBKa

[lpakmu4yeckasa 4yacmb

Lenb pabombl: NPOAEMOHCTPMPOBATL BO3MOXHOCTW CMUPTOBKM A8 HArpeBaHWA BeLLecCTB.

MepeyeHb damyukos yugposol nabopamopuu: LATYMK BbICOKOTEMMEPATYPHLIN TepMonap-
HbIN.

ZJononHumenbHoe 060pydosaHue: WTaTUB C 3AKMMOM; CMMPTOBKA.

Mamepuanbl u peakmusbl: CNAPT 3TUNOBbINA, PEYHON MECOK.
TexHUKa 6ezonacHocmu:

1. PaboTta cBa3aHa C OTKPbITbIM MiaMeHeM — beperuTech oxora!

2. Tepmonapa noc/ie U3BJeYeHMs W3 MAAMeHU OCTbIBAET He cpa3y — bepernTech oxora.

3. B cnupTOBKE COAEPXKNTCA roptoyas XULKOCTb.

4. PaboTaTb B OYKax.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. B npobupKy HacbinbTe NeCok Ha 2—3 CM MO BbICOTE. 3akpenuTe NPobUPKY B Nanke wra-
TWBA, 2 TEPMONAPHbLIN AATYMK TaK, YTOObI €r0 KOHYMK AOXOANN NOYTM A0 AHA NPOBUPKKM, HO He
Kacancs HW AHa, Hu cTeHok (puc. 3). OTMeTbTe TeMNepaTypy necka.

2. 3axruTe CMMPTOBKY 4 NOCTaBbTe €€ NoA NpPobupKy C NeCKOM.

3. HabniopanTe 3a n3MeHeHWeM TeMnepaTypbl, 3aHOCS pe3ynbTaTbl M3MEPeHUIA B TabanLy.

4. Yepe3 HeKOTOpOE BpeMA NOC/e Hayala HarpeeaHusa Temnepartypa ctabunusmpyercs.
Mocne 3TOro oCTaHOBMTE HarpeBaHue. O6pamume sHumaHue! CTaBWTb HarpeTyl NpPobupky B
NNACTUKOBbIW WTATUB HeNb3A. Hy)XXHO LOXAATbCA €ro OXNaXAeHNs B Nanke WTaTuBa.

Pe3ynbTaTbhl U3MEpPEHUN/HabNOAEHNI

Ne Temnepatypa necka | Temnepatypa necka | TeMmnepaTypa necka | TemnepaTypa necka
6e3 HarpeBaHus yepes 2 MUH yepes 4 MUH yepes 5—6 MuH
1
BbiBoObI:
B BbIBOAAX YKa3aTb, A0 KaKoW MakCMManbHON TeMNepaTypbl MOXHO HAarpeTb BELW,ECTBO B
npobupke.

KoHmposbHble 8onpocbi:
1. [lo Kakon TemnepaTypsl YAAN0OCh HArpeTh BELL,ECTBO?

2. MoxHo nin B Npobupke pacniaBuTh:
a) 01080 (tny = 232 1C);
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6) UMHK (tnn = 419 1C);

B) AIOMUHUM (tnn = 660 IC);

r) meab (tnn = 1083 IC).

3. lMoyemy TemnepaTtypa, A0 KOTOPOU YAAETCA HArpeTh BELLECTBO, HUXE TeMnepaTypbl nia-
MeHW?

JononHumenbHaa uHgpopmayus

JleeHcoH W. A. 100 BONPOCOB 1 OTBETOB NO XUMMUK: MaTepuansl 4NA WKONbHLIX pedepaTos,
(akynbTaTUBHBIX 3aHATUN W CeMUHAPOB: yueb. nocobue. — M.: «M3patenbctBo ACT»: «M3pa-
TenbcTBo AcTpenb», 2002. 347 c.

JlabopamopHbil onbim Ne 2.
«M3MepeHne TeMnepaTypbl KUNEHUsi BOAbI
C noMolyblo NabopaTopHOro TepMOMeTpa U AaTYMKa TeMnepaTypbl»

Teopemuyeckas 4acmeo

[laHHasa paboTa no3BONAET WKOAbHUKAM IKCMEPUMEHTANbHO YCTAHOBUTb 3aBUCUMOCTb TEM -
nepartypbl KUNEHWUA XUAKOCTW (B LAHHOM C/lyyae BOAbI) OT aTMOCGHEPHOro AaBNEeHMUS, T.e. MO -
Hee peann3oBaTh MeXnpeaMeTHble CBA3U XUMUN U PUSKKN.

BennumHbI TeMnepaTypbl KUNEHUA BOAbI NPYU PA3NNYHOM AaBNEHUN NPeLCTaBNeHbl B Tabnu -
ue 1.

Tabnuua 1. Temnepatypbl KUNEHNUs BOAbI NPYU Pa3TNYHOM AasneHumn"

P, kMa* t,IC P, kMa t,1C P, kMa t, IC
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 69,11 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 96,71 100,0 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. W., Xapckuit . M. Bonbluoi XMMUYeCKMii CpaBoyHUK. — MH.: CoBpeMeHHas LIKO-
na, 2005. —C. 416.
" 1kMa = 1000 Ma = 0,00986923 at™ = 7,50062 mwm. pT. CT.

B copepxaHune 89




TOUKA !'POCTA XUMUSA

[lpakmuyeckaa 4acme

Lenb pabomsi: NPoAEMOHCTPUPOBATL YUYaLLUMCS PA3HULLY MEXAY XUAKOCTbIO U ra3oMm;
(hU3nyeckoe CBOMCTBO BELLECTBA: TeMMNepaTypy KuUMeHUs;, BBECTU LUGDPOBON U3MepUTENb TeM-
nepaTypbl B CPaBHEHWUM C aHANOrOBbIM; AaTb NPeACTaBNeHNe O TOYHOCTU M MOrPEWHOCTN Npu-
bopa.

MepeyeHb damyukos yugposol sabopamopuu: AATYMK TemnepaTypbl MAATUHOBBIN.

JonosHumenbHoe ob6opydosaHue: cTakaH xumuyeckun (50 mn), TepmomeTp nabopartop-
Hblii; CMMPTOBKA, WTATMB NAabOPATOPHbINA C KONbLOM W CETKOW, MAaHOMETP (MOXHO MCMOMb30-
BaTb AAHHbIE, NONYYEHHble U3 MHTepHeTa).

Mamepuasnbi u peakmussbl: CnupT 3TUNOBLIA UAN cyxoe roptoyee; AUCTUNNTUPOBAHHAA BOAA.
TexHuka 6e3onacHocmu:

1. PaboTtatb B Oykax.

2. TpebyeTcs cobnopath Mepbl 6€30NaCHOCTM NPKU HarpeBaHWM nNpobupok, npu pabote co

CMUPTOBKOW MW CYXUM FrOpPHOYUM.
MHCMPYKUUA K 8bINOJIHEHUIO:

1. Hanente B CTakaH OKONO 25 M AUCTUNNIMPOBAHHOMN BOAbI.

2. 3akpenuTe CTakaH B LUTATMBe.

3. Onyctute B BOAY TEePMOMETP M AATYMK TeMnepaTypbl, aKKypaTHO 3aKpenuTe WX B Nanke
wTaTuea. He ponyckaiTe CONPUKOCHOBEHMA NMPUOOPOB MexAy COOOM, CTEHKAMM WU [HOM CTa-
KaHa.

4, HayHuTe perncrpauuio U3MepeHun.

5. HarpeunTe BOAY AO KMMEHMUA.

6. Korpa nokasaHus npubopoB CTaHYT MOCTOAHHbIMM, 3aHECUTE AaHHble B TabauLy.

Pe3ynbTaThl M3MepPEHWIi/HABNIOAEHUN

U3mepuTennb- [laBneHue aTmoc- T i OTHOCMTeNnbHas
HbI¥i npu6op cdepHoe P, kMa emneparypa KuneHus BoAbl, - own6Ka onbiTa, %
JKcnepumeH- CnpaBoyHas
TanbHas
TepmomeTp
HdaTtunk
TemnepaTypbl
Bbisoobi:

CaenanTe BbIBOA O TOYHOCTM U3MepeHMa Npubopos.
KoHmposbHble gonpocl

1. 3apaHuna ong passutus GYHKLUOHANBHON rPaMOTHOCTM

Mpu HyneBoW BbICOTE HaZL YPOBHEM MopA TemnepaTypa kunenus Bogbl 100 °C. Ho € kaxabim
noagbémMom Ha 500 M TemnepaTypa kuneHus BoAbl CHuxkaetca Ha 2—3 °C. Ha Bbicote 1000 ™
BOZAA 3akunuT npu TemnepaType 96,7 °C. Ha ypoBHe 2000 M el ana 3aKMNaHWUA HYXHbl Wb
93,3°C. lNMoyemy Tak nponcxognTt?

JononHumensbHaa uHgpopmayusa

1. CtpenbHukoBa JI. H. U3 yero Bcé caenaHo? Pacckasbl 0 Bewectse. — M.: flyza-npecc,
2011.

2. NleencoH N.A. 100 BonpoCoB 1 OTBETOB MO XUMUKU: MaTepuansl Ans WKONbHLIX pedepa-
TOB, (haKyNbTaTUBHbLIX 3aHATUA U CEMUHAPOB: yyeb. nocobue. M.: «M3patenbctBo ACT»: «U3-
patenbcTBo Actpenb», 2002. — C. 347.
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JlabopamopHbil onbim Ne 3.
«OnpedesieHUe memnepamypsl NJA8JIEHUA U Kpucmasau3ayuu memania»

TeopemuyecKasa 4acmeb

Kpuctannuueckue BeliecTsa NepexoAsT U3 TBEPAON ha3bl B XUAKYIO TONLKO NpK onpeje-
NEHHON TemnepaType, KOTopas Ha3biBaeTca memnepamypol nnasieHus. Ha pucyHke 4 noka-
3aH TUNMWUYHBIA BU, KPUBOW HArpeBaHNUA KPUCTANINYECKOrO BELLECTBRA.

T -

T

Puc. 4. KpuBas HarpeBaHus KPUCTAIIMYECKOTO BELLECTBA
(3aBMCUMOCTb TemMnepaTtypbl T OT BpeMEHM PaBHOMEPHOMO HarpeBaHus 1)

B TBEPAOM COCTOAHMM BELLECTBO, MOr/OLLAS TEMIOBYK IHEPrUI0 U3BHE, HarpeBaeTca (yya-
cTok A—B Ha pucyHke 5). lMpu fOCTXEHUM TemnepaTypbl NnagneHus (Touka B) Bel,ecTBO Ha-
YMHAET MepPexoanTb B XuUAKYH (a3y, TemnepaTypa He umeHseTca (yyactok B—C). MNocne To-

ro, Kak BC& KPUCTANIMYeCKOe BELLECTBO MONHOCTbIO PAaCcniaBUTCA, TeMMNepaTypa CHOBA Hauu-
HaeT pactu (yyactok C—D).

T D

Tm- - &

7T
Puc. 5. Kpneas oxnaxaeHus pacnnaBneHHOro BelwecTBa A0 TeMnepaTypbl KpUcTanansauum

Mepexon Bew,ecTBa U3 XMAKON ha3bl B TBEPAYID MPOUCXOAMUT NPU memnepamype Kpucman-
Juzayuu. Ecnu pacnnasneHHoe BelWeCTBO, HArpeToe A0 TemnepaTypbl, NpeBbiwalowen T,,, no-

CTeneHHO oxniaxaaTb (puc. 4), yuacTtok (E—F), TO npu OTCYTCTBUM LLEHTPOB KPUCTANAN3ALUN
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HabnoLaeTCs HEKOTOPOe nepeoxnaxaeHne (Touka F Huxe T,,). 3aTeM, KOraa HaYMHAeTCs Npo-
LeCC KpucTannmsaunm (3K30TepMUYECKUIA), 32 CYET BbILENAIOWENCA IHEPTUM NPOMCXOAUT Ha-
rpes BewecTBa (yyactok F—G). Kpuctannusauus 3ameanserca, u npu T = T,, HAacTynaeT
paBHoBecue (yyactok G—H) MeXAy BblAeNseMOl BELLeCTBOM TEMJI0TON U €€ M3NyyeHneMm
B OKpyXawLwyo cpegy. Mocne nonHon kpuctannusaumm (Touka H) obpaszosaBascs TBépnas
(ha3a HauMHaeT OCTbIBATH (y4acToK H—/). Ba)XHO OTMETUTb, YTO TeMMepaTypa NJiaBNeHNs Be-
LecTBa paBHa TeMneparType ero KpucTaaim3aunu.

JlaHHbIi NabopaTOPHbIA OMbIT MOXHO MPOBECTW B (POPME peleHns IKCNepUMeHTaNbHON
3a4,a4m, NPeANOXUTb YYaLMMCA UAEHTU(ULMPOBATb BbILAHHbIA METAN NO TeMnepaType naas-
nexnus (Tabnuua 2).

Tabnuua 2
Temnepatypsbl NNaB/eHNs HEKOTOPLIX JIErKONJIABKUX MeTas 0B
Metann TeMnepatypa nnasneHus, iC
Onoso 232
CBuHeL, 327,5

[Thakmu4yeckas 4acmeb

Lleflb pGGOmbI: onpenennTb U CpaBHUTbL TEMMNE-

paTypy NAaBAeHUs ¥ KpUCTaNIM3aLmMmK MeTana.
lMepeyeHb damyuKos yugpposol nabopamopuu:

AATYMK TemMnepaTypbl TEPMOMAPHbIN.

JononHumesibHoe 060pydosaHue: WTATUB C 3a-
XUMOM; CMMPTOBKA; Npobupka.

Mamepuanbl u peakmusbi: CMUPT 3TUNOBbIA UK
cyxoe roptoyee; 5—10 r on0Ba UM CBUHL,A B IpaHy-
nax.

TexHuka 6e3onacHocmu:

1. PaboTa cBfi3aHa C OTKPbITbIM NJaMeHeM —
beperuTtech oxora!

2. Mpobupka c HarpeTbiM METaNIOM OCThIBAeT

Puc. 6. Mpnbop ans onpenenexHus He cpa3y — beperuTech oxora!
TemnepaTypbl NnaeneHus: 1 — TepmMonap- 3. Mpobupka B xo4e onbiTa MOXET TPECHYTb, U
HbIV laTYnK; 2 — rpaHy/bl UCCIeAyeMoro  Torja pacnnasieHHblli MeTann pa3onbETcs No CTony.
MeTanna; 3 — CnupToBka He cTaBbTe YCTaHOBKY Ha kpai ctona!

MHCMPYKUUA K BbINOJIHEHUI:

1. B npobupky nomectuTe rpaHybl MeTanna (0710B0 UK CBUHEL) HA 2—2,5 CM MO BbICOTE.
3akpenuTe NnpobupKy B Nanke wWTaTUBa. 3aKpenuTe TePMONAPHbLIN AATYNK TaK, YTOObI €ro KOH-
YUK AOXOALNN MOYTW LO AHA NPOOMPKM, HO HE KAacancs HU ero, HU CTeHOK (puc. 6).

2. 3axruTe CNUpPTOBKY NOCTaBbTe €& Noj Npobupky ¢ MeTannom. Habniopante 3a n3meHe-
HMWeM TemnepaTypbl. Yepe3 HeKOTOpOe BpeMs NOCNe Hayasa HarpeBaHWA MeTa/l HayHeT naa-
BUTbCA. Korga oH pacnnaBuTcd, HarpeBaHue npekpatute. CHOBA HabnaanTe 3a U3MeHEHNEM
TemnepaTypbl. 06pamume BHUMAHUE, YTO B KAKOW-TO MOMEHT MeTasn byaeT 3acTbiBaTh, a TeEM-
nepatypa CTabunmsupyeTcs, U3MEHMBLINCL 32 2—3 MUHYTHl He Oonee yeM Ha 2—3 rpaayca.
370 1 bypeT Temnepatypa KpUCTanAU3aLmMu. 3anuiwnTe NoayyeHHOe 3Ha4YeHNe B Tabauuy.

3. Korpa mMeTann mosHOCTbIO 3aKPUCTANN3YeTCs, CHOBA NMOCTaBbTe MOA NPObUpKY cnnp-
TOBKY. Temnepatypa byaet pactu. O6bpamume BHUMAHUE, YTO B KAaKOW-TO MOMEHT MeTann by-
LET NNaBNUTbCA, NPU ITOM TemnepaTtypa ctabunnsmpyetcs. 3To 1 OyAeT TemnepaTypol nnasne-
HUA. 3anuwmnTe eé B TabamLy.
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4. Korpa metann pacnnasuTcA, NOBTOPUTE LMK HArpeBaHMA/OXNaxAeHua eweé aBa pasa.
Kaxabin pa3 3anucbiaiTe TemnepaTypy MAaBNeHWs W KpucTanamsauun. Mo oKoHYaHuM pac-
naaBbTe METN U U3BJIEKUTE U3 HEro Tepmonapy.

Pe3ynbTaThl M3MepeHUN/HabnopeHNN
3anuwuTe Ha3BaHWe MeTala U ero XMMUYECKNI A CUMBON.
3anonHuTe Tabauuy.

U3mepe- U3mepe- N3mepe- Coenmsis
Hue 1 Hue 2 Hue 3 PeR
Temnepatypa kpuctanamsaumm, iC
Temnepatypa nnasneHus, iC
BbiBoObI:
YKa3aTb CpegHio TemnepaTypy NAaBieHMs MeTanna, HaWAeHHYH 3KCnepuMeHTasIbHbIM
NyTEM.

KoHmposbHble Bonpochl:

1. Kakol meTann Bbl MCMNONb30BANAN ANA IKCNEPUMEHTA?

2. Kak cOOTHOCATCA Apyr C ApYyrom Temnepartypbl NAaBAeHWUA U KpUcTanamsawmm?

3. Hanpute B CnpaBoYHMKe TeMnepaTypy NAaBAeHUS WCCAeLYEMOro MeTanna U CpPaBHUTE
€€ C JKCNepMMeHTaIbHO NONYYEHHbIM 3HAYeHNeEM.

JlabopamopHbili onbim Ne 4.
«OnpedesieHue 800onNposodHOU U dUCMUIIUPOBAHHOU BOObI»

Teopemuyeckaa 4acmeo

BogonpoBoaHas BoAa COAEPXKUT PACTBOPEHHbIE CONMKU, KOTOPbIE BANSIOT HA €€ CBOMCTBA.
B yacTHOCTW, npumecn conen 0byCNIOBAUBAIOT 3N1EKTPONPOBOAHOCTL BOAOMPOBOAHON BOJbI.
JMCTUNNINpPOBaHHAA BOJA He COMEPXWUT CONelt, a 3HauuT, byaeT 06n1afaTh MEHbLWEN NEKTPO-
NPOBOAHOCTbIO. TakMM 0O6pPa3oM, C NMOMOLLbIO AaTYMKA NEKTPONPOBOLHOCTN MOXHO OTAUYMTb
AVCTUNNINPOBAHHYIO BOAY OT BOAOMNPOBOAHOMN.

Kpome ¢pu3nyeckmx MeTof0B aHan3a, MOXHO MCNONb30BATb XMMUYECKMEe MeTOAbl ANnA
onpeaeneHns Boabl. Mpu AENCTBUN PA3INYHBIX PEAreHTOB CONW B BOAOMNPOBOAHOW BOAE AAOT
cneuuduueckne peakuuu, HanpuMep NoMyTHeHue. MoaBneHne MyTu B BOAe 0DYCNOBIEHO 06—
Pa30BaHWEM HEPacTBOPMMOro B BOAE OCafKa. B AMctunnnpoBaHHOW BoAe HeT conel. Mo3Tomy
MOMYyTHEHWe He HabnoaaeTcs.

Mpu BbINAPUBAHKUM BOAONPOBOAHON BOAbI TAKXKe MOXHO HAOMOAATb BbliAENE€HNE CONEN.

[lpakmuyeckas 4yacmeb

Llene pabomer: chopMupoBaTh Y WKONbHUKOB NPEeACTaBIEHNE, YTO CBOMCTBA YMCTOMO U 3a-
FPA3HEHHOMO BELLECTBA Pa3/IMYAOTCA, W OCO3HAHME TOrO, YTO ANA OMbITOB HYXHO WCMONb30-
BaTb AWUCTUAAMPOBAHHYW BoAy. CHopMMpOBaTL HaBbIK ONpeneneHns 0bbekTa Mo ero CBOM-
CTBAM Ha OCHOBe obyuatowien BbIGOPKU. MpK 3TOM NPUHLKUN PAbOTbl AATYMKA INEKTPONPOBOA -
HOCTU NOHMMaTb Heobs3aTeIbHO - LOCTATOYHO YBUAETb Pa3nuume nokasaHuii.

MepeveHb damyukos yugpposoll nabopamopuu: AATYNK NEKTPONPOBOAHOCTM, LN POBON
MMKPOCKOT.

JonosHumenbHoe 060pydosaHue: XUMWUYECKWI CTakaH; CMUMPTOBKA NPOOWpPKM; WTATUB ANA
NPobuUpoK; NpeLMeTHOE CTEKNO; MUNETKA; TUrebHble LLUMLbI.

Mamepuanbl u peakmusbi; CMMPT 3TUNOBLIN WM Cyx0e roptoyee; 1%-HbiM pacTBOP HUTpATA
cepebpa; 1%-Hbl pacTBOp Xnopuaa bapus.
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TexHuKa 6e3onacHocmu:
1. PacTBOpbl HUTpaTa cepebpa n xnopuaa bapus TpebylT OCTOPOXHOro 0bpalLeHus.

2. Tpy nonagaHnmn Ha KOXY PYK CMbITb Kanau NoA CTPyEN BOAbI.
MHCMPYKYUA K BbINOJIHEHUIO:

1. OnpeaeneHne BOL C NOMOLLBI LAaTYMKA INEKTPONPOBOLHOCTH.

B XMMWYeCkui CTakaH HanenTe AMCTUANIMPOBAHHYIO BOAY, NOrpy3uTe B HeE AATYMK 3/1eK-
TPONPOBOAHOCTMW. 3aNMWNTe 3HaYeHMe B TabnuLy. Boinente AUCTUANNPOBAHHYIO BOAY, Hanel -
Te BOAOMPOBOAHYIO U 3aNWLWINTE 3HAYEHNE 3NEKTPONPOBOLHOCTH.

Pe3ynbTaThl U3MEpPeHU |/ HabnwoaeHUN

Bopa 3HayeHne 31eKTPOonpoOBOAHOCTH

,U,VICTVII'I)'IVIpOBaH Hasa

BoponpoBogHas

2. OnpefeneHune BOA C NOMOLLbIO XMMUYECKUX PEAKTUBOB.
B oaHy nNpobupky HanenTe AUMCTUANMPOBAHHYIO BOAY, B APYryl0 - BOLOMNPOBOAHYK. B 0be
A00aBbTe MO 2—3 Kanau pacTBopa HUTpaTa cepebpa. 3anuwuTte HabnoaeHMa B TabAnLLy.
O6pamume BHUMAHUE Ha CTPYKTYpy Ocafka. To e camoe Mpojenante C pacTBOPOM XJ/10-
pnaa bapwms.
Pe3ynbTaTbl M3MepeHUn |/ HabnLeHUN

Peaktus AncTunanpoBaHHas Bofja BopgonposoaHas Boja

HutpaT cepebpa

Xnopua 6apus

3. Onpepenenune BOA C MOMOLLBID BbINAPMBAHMA.

Ha npeaMeTHOE CTEK0 HAHECUTE Ha HEKOTOPOM PAcCTOSHMW MO OAHOMN Kanne AUCTUAIMPO-
BAHHOW M BOLOMPOBOAHOMN BOAbI. 3aXMNUTE CTEKNO B TUrenbHbIX Wwunuax. OCTOPOXHO Harpen -
Te CTeKN0, AepKa ero BbICOKO OT MaaMeHn CUPTOBKMK.

O6pamume gHumaHue! Henb3s HarpeBaTb CTEKNO B nnameHu. o4 BO3LEWCTBMEM BbICOKOM
TemnepaTypbl CTEK/0 JIOMHET.

3aKOHYMTe HarpeBaHue CTekNa, KOrAa BOAA MOMAHOCTbI MCNAPUTLCA. YTO OCTAETCA Ha CTe-
kne? PaccMOTpUTE OCTATOK Ha CTeK/ie C MOMOLLbI0 MUKPOCKONA.

4, JkcnepumeHTanbHas 3agava:

1) B ABYX NpOHyMepoBaHHbIX NPOOMPKAX HAXOAWUTCS MUHEpasbHas BOLA M BOLOMNPOBOL-
Has BoZa. Kak pa3nnumuTb cogepxmmoe npobupok?

2) CocTaBbTe NnaH onpeaeneHuns Bo4 U peannsymnTe ero.

Bbi800bI:

YKazatb, Kak MOXHO pPa3nunTb AUCTUNNMPOBAHHYIO BOAY M BOAOMPOBOLHYIO.

KonmposbHble sonpocsi:

B xumuueckon nabopatopum TpebyeTcs NpUroToBUTL PacTBOp xnopuaa bapus. Kakyio Bo-

Ay HeobXoAMMO B3aTb U noyemy?
3adaHue 015 nodzomosku K [MA, BI1P

B kakow M3 nepeyncieHHbIX HUXKe rpynn HaxXoAsTCA TONbKO CMecu?
1) A30T, KNCNOPOA, ANCTUNANPOBAHHAA BOAA

2) Bo3nyx, BOAONPOBOAHAA BOAA, MONOKO

3) HedTb, 3010T0, Yrnekucabin ras

4) Mousa, Meab, cepa
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3. 3adaHue 0na pasgumus PYyHKYUOHA/IbHOU 2paMOMHOCMU
PacnonoxuTe npobbl BOAbI B NOPSAKE BO3PACTAHUA UX CONEHOCTM.
A) BoagonpoBoaHas Boaa

b) Jloxaesas Boaa

B) Mopckas Boaa

I Boma o3epa backyHuak (nim MépTeoro mops)

3anuwunTe B TabnMLy NONYYMBLIYIOCA NOC/IEA0BATENLHOCTL OYKB.

A | b | B r

JononHumenbHaa uHgopmayus

1. OpTmo J1. Boja: KHMra o caMmoM BaXXHOM BelLecTBe B Mupe: nep. ¢ hunH. — M. : Kom-
naclna, 2019. —153 c.

2. NMetpanos . B. Camoe HeobblkKHOBEHHOEe Bel,ecTBO B Mupe. M.: Meparoruka,1976. —
96 c.

JeMoHcmpayuoHHbIl 3kcnepumedm Ne 1.
«BbliOenieHue u no2sioujeHue menJia — NPU3HAK XUMU4ecKol peakyuu»

Teopemuyeckaa 4acmeb

PaboTa NnpoBOAMTCA NpU U3yyeHUN TeMbl «TPU3HAKU XUMUYECKUX peakuuit». BblaeneHue u
NOrnowWeHne Teno0Tbl, U3MEHEHNE OKPACKU pacTBOPOB WM BELLECTB, BblAeNeHne rasa ABNAT -
CA OCHOBHbIMW MpPU3HAKAMU XUMUYECKMX peakLui. Takxe UMeeT CMbICA NOBTOPUTL paboTy npu
BBEAEHUMN NOHATUA «Tenn0BOW 3PDEKT peakLnmy».

[lpakmuyeckaa 4yacmsb

Lens pabomel: NpoLEMOHCTPUPOBATL BbIAENEHWE U MOMNOWEHME Tenaa NPU XUMUYECKUX
peakuuax. Ca3aTb NOKa3aHMUA AaTYMKA TeMNEPATYPbl C OCA3ATENbHLIMU OLLYLLEHNAMMU,

MepeyeHb damyukog yugposol nabopamopuu: LaTYNK TeMMEpaTypbl MAATUHOBBIN.

JononHumensHoe 060pydosaHue: ABa XMMUYeCKknx ctakaHa (50 mn), npombiBasika C ANC-
TUNNNPOBAHHOW BOAOK, CTakaH ANA CNMBA OTPAOOTAHHbIX PACTBOPOB.

Mamepuanbl U peakmusbl: aNlOMUHMEBAA NPOBOMOKA MU rpaHynbl, 20%-HbIM pacTBop rm-
npokcuaa Hatpusa NaOH, 10%-Hbiii pactBop ykcycHoit kucnotel CH3COOH, rugpokapboHaT

HaTpua NaHCOs.
TexHuka 6e3onacHocmu:

1. PaboTaTb B OYKax.

2. TpebyeTtcs cobnoneHne mep be3onacHoCTU Npu paboTe C rMAPOKCUAOM HATPUA U Ha-
rpeBaTesibHbIMU NprUbopamu.

MHCMpPYKYUA K 8bINOJIHEHUIO

1. B XuMn4yeckumn ctakaH Hanente pacteop wenoyn NaOH. U3mepbTe ero Temnepartypy.

MomecTuTe rpaHy/ibl WAK NPOBONOKY ANIOMUHUA TaK, YTOOLI HAZ HUMMW OCTABACA CNOW XKua-
KOCTW.

Korpa HauHéTca peakuus, obpaTuTe BHUMAHWE WKONbHUKOB Ha BblAENEHWE ra3a U yBeanye-
HUe TemnepaTypsbl. XenatenbHo (eCM peakums WAET He CIMWKOM BypHO) NPOWATM MO Knaccy u
AaTb WKONbHMKAM MOTPOraTh CTaKaH, YTobbl yoeAuThCsA, YTO €ro CoAepXnUMoe pasorpenocs. OT-
MeTbTe MaKCUMasbHyI0 TeMnepaTypy pactBopa. MonyyeHHbIN pe3ynbTaT 3aHecuTe B Tabauuy.

2. MpomoiiTe faTunk TemnepaTypbl BOLOW. B CTakaH HanemnTe yKCYCHYl0 KUCIOTY Ha B /3
no BeicoTe. M3mMepbTe eé TemnepaTypy.
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HebonbwnMn NOPLUAMM HAChINbTE FMAPOKAPOOHAT HATPUs, NOMELLNBAS AATYNKOM TeMmne-
patypbl. ObpaTnTe BHUMAHME WKONLHUKOB Ha BbIAENEHUE ra3a — MPU3HAK XUMUYECKON peak-
uuu. MocMoTpuTe, Kak U3MeHseTcs Temnepatypa. OTMETbTE MUHUMANBHYIO TeMMepaTypy pac-
TBOpA.

Mony4yeHHbIN pe3ynbTaT YYeHUKN 3aHOCAT B Tabauuy.

Pe3ynbTaTbl M3MepeHuit [HabntoLeHUN

MakcumanbHas [/

HauvanbHas BbiapeneHune
Pearupyroumne MMWHUMaNbHasA
BewecTsa TemMnepartypa TeMnepatypa WA NornolleHune
pacTBopa TennoTbl
pacTBopa

PacTBOp LWENOYN ¥ antOMUHUIA

PacTBOp YKCYCHOM KMCNOThI U cOfa

Bbisoobi:

YKa3zaTb MPU3HAKN XUMUYECKNX PeaKL Uil

KoHmposbHble s8onpocbi:

1. MpuseaunTe NpuMepsl peakLmii, NPOTEKAILWMUX C BbIAENEHNEM TENIOTI.

2. lna nonyyeHns HeraweéHON M3BECTU MeN NPOKAMNBAIOT MPW BbICOKOW TeMneparype.
K KakoMy TNy MOXHO OTHECTM 3Ty peakLunio?

3. 3adaHue dns nodzomosku K 'MA, BIIP

ToNnbKO XMMUYeckne ABNEHUs NepeyncieHbl B rpynne:

1) TopeHune cBeym, BbiNafeHne AOXAEBbIX Kanenb, KUMeHUe BOAbI

2) CkucaHve S6N0YHOro Coka, CKUCaHue MOJIoKa, PacTBOPeHMe Mena B yKCyce

3) TasHWe cHera, NiaBneHMe CBUHLLA, NPOTYXaHMe KYpUHOro AlLa

4) Obpa3oBaHMe TyMaHa, ropeHne BeHraibCkom CBeYl, ropeHne NpPUPOLHOro rasa

JononHumensHas uHgopmayus

JleeHcoH W. A. Xumuyeckune peakuum: Tennosow 3¢dekT, paBHOBeCHe, CKOPOCTb. — M.:
000 «M3paTenbcTBo AcTpens, 2002. — C. 192.

JemMoHcmpayuoHHbIU 3KcnepumeHm Ne 2.
«Pa3noxkeHue 800bl 3/IeKMPUHECKUM MOKOM>»

Teopemuyeckaa 4acmeo

Mepen HayanoMm paboTbl ciefyeT 0bCyaUTb CO WKONbHUKAMW BONPOC: NPOCTbIM UAN CNOX -
HbIM BELLECTBOM ABNAETCA BOAA. [Tocne BbIABMXEHMA YYALLMMUCS PA3INYHBIX TUNOTE3 YYUTENb
NPOCUT NPEANOXNTb BAPUAHTbI UX 3KCNEPUMEHTAIbHON NMPOBEPKMU.

OObIYHO AAHHBIV OMBIT peKOMeHAYIT NPOBOAMUTL B Npubope ModMaHa, yCTPOMCTBO KOTOPO -
ro ABNSETCA LOCTATOYHO CNOXHBIM AN BOCbMUKAACCHUKOB. Y 00Hee ero npoBoANUTb B Npubo-
pe AN ONbITOB C 31€KTPUYECKUM TOKOM, UCMOJb3ys B KayecTBe anekTponuTa 10%-Hbi pac-
TBOP M'MAPOKCUAA HATPUS U CTanbHble (Nyylle HUKeNeBble) 3NeKTPoAbl. Bo u3bexaHue BcneHu -
BaHWA pacTBOpa Npu AEMOHCTPALUN K 3NEKTPONUTY crnenyeT A006aBUTb STUAOBLIA CNMPT (Ha 4
obbéma pacTeopa anekTponuta 1 06véM 95%-Horo pacTeopa cnupTa).

[lpakmuyeckas 4acmeo

Lenb pabomsbi: chopMupoBaTh NPEACTABNAEHUA Y YYalWMXCs 00 aHaNM3e CIO0XKHbIX BELLeCTB
N U3MEHEHWUU MOMIEKYN CNOXHBIX BELLECTB B XOA4€ XMMUYECKUX PEaKLLUN.
JononHumesibHoe o06opydosaHue: Npubop ANS OMbITOB C 3NEKTPUYECKUM TOKOM; UCTOYHMK

MNOCTOSHHOrO TOKAa: NPOBUPKNM — 2 LWT., NPOHYMEPOBAHHbIE, NIy4MHKA; CMMPTOBKA; NMPObKM —
2 WT, NUHLET.
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Mamepuanbl u peakmusbl: CMPT 3TUNOBbIN, 10%-Hblli PAcTBOP LLENOYN.

TexHuka 6e3onacHocmu:

PaboTaTb B oukax. TpebyloTcs cnewmnanbHble Mepbl 6e30nacHOCTM Npu paboTe C rMAPOKCU-
AOM HaTpus.

MHCMPYKUUA K BbINOJIHEHUI:

1. 3anonHnUTe 3NEKTPONUTUYECKYID BAHHY W AEMOHCTPALMOHHbIE NPOOUPKM PACTBOPOM
3/1eKTPO/INTA 3apaHee, A0 ypokKa.

2. TpoAeMOHCTpUpYITe NMpUBOP ydaluMcs, 0ObACHUTE €ro YCTPOWCTBO M BK/IKOUYMUTE MO-
CTOAHHbBIN SNEKTPUYECKUN TOK.

3. Habniopaetca BblAeneHue rasoB Ha 3nekTpomax npubopa. ObpaTute BHMMaHMe yya-
LWMXCA HA TO, YTO OAMH W3 ra30B BblAENAETCA WHTEHCUBHEN W 3aHMMAET B ABa pa3a 60/bLNiA
06bEM N0 CPaBHEHMWIO CO BTOPbIM ra3oM.

4. ObcyauTe HabnoAaemble MPU3HAKM XMMUYECKOW peakuuun, caenaiTe npeanonoXeHns o
TOM, B KaKiUX NpobMpKax HaxoAsTcs KMCAOPOL M BOAOPOA. DNEKTPONU3 NpekpaTuTe, KOraa B
npobupkax HabMPETCA 0KOMO 6 M BOLOPOAA M 3 M/ KMCNOPOAA.

5. Obpamume BHUMAHUe Ha pa3NuyHble 06bEMbI CODpaHHbIX ra3oB. Mpobupkyu NNOTHO 3a-
KpoliTe Npobkamu NoA CnoeM 31eKTPonuTa. Trelouen NyuynHol onpesennTe Hanuune KUCio-
poaa B Npobupke, ropsiei ny4ynHoi NOAOKIUTE BOAOPOA. MpeanoxuTe yyalwmmcs 3aHecTu
pe3ynbTaThl HAONOAEHNUIN B TAbAULY.

Pe3ynbTaThl HabMOAEHUN

Homep npo6upku 061béM rasa Ha3BaHwue rasa

1
2

BbisoObi:

OTpa3uTb, YTO NPOUCXOAMUT C MONEKYAMM CNTOXKHbIX BELLECTB B XO4€ XMMUYECKON peakLum.
KoHmposibHble sonpochi:

1. MOXHO N1 NO BHeWHeMy BUAY OTNYMTb a3 BOLOPOL OT rasa kuciopogpa?

2. Kakue yacTuubl COXPAHAOTCA B X04€e NPOTEKAHUA PeakLWM Pa3NnoXeHUs BOAbl, a Kakue
pa3pylwatTca?

3. Kak poka3aTb, YTO B COCTaBe caxapa COAepXKaTcs aToMbl yrnepona?

4. 3adaHue 0a5 hod2omosku Kk M'MA, BIP

Mpu cobupaHum rasoB MCMosb3ytT NpubOpbLI, NpeAcTaBNeHHble HA pucyHke. C NOMOLLbIO
KaKnx M3 ykasaHHbIX NpubopoB MoxHO cobupath BogopoAa? ObOCHyIMTe CBOM OTBET, UCXOAS U3
CBOMCTB JAHHOIO rasa.

(A) (b)

2 —==—
— W F

Puc. 7. Mpubopbl ans cobupanua rasos
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JononHumenbHaa uHgopmayus

lpocce 3J., BancmaHTtens X. Xumua ana nobo3HatenbHbiX. OCHOBbI XUMUKM U 3aHUMATENb-
Hble onbiTbl. [AP. 1974. — nep. ¢ HeM. — J1.: Xumusg, 1979. — 392 c.

JemoHcmpayuoHHbIl 3kcnepumeHm Ne 3.
«3aKOH COXpaHeHusa Macchl sewecms»

Teopemuyeckasa 4acmeo

Mpn U3y4eHnn AAHHON TeMbl LienecoobpasHo co3gaTh NPobAeMHYO CUTyaLunio, ANS paspe-
LWEHMUA KOTOPOW yyalimecs BbIABUraloT runoTessl, TPebylouLe 3KCNepUMeHTaNbHON NPOBEPKMU.
Mpu obCyXAeHUN NPEeaNOXKEHHbIX BAPUAHTOB MPOBEPKW BbIABUHYTHIX MMMNOTE3 BOCHMUKAACC-
HUKW NpeanaralT pa3NuyHble BApUaHTbl KOHCTPYKLUKU NPUbOPOB, T.e. NPOABASIOT TBOPUYECKYHO
aKTUBHOCTb, B XO4€ KOTOPOM MPOUCXOAUT NePeocMbiC/IeHe NPpNobpeTaeMbiX 3HAHWUN.

Ha ypoke ydawwecs y3HawT o pabotax M. B. JlomoHocoBa u A. JlaBya3be, MOCBALLEHHbIX
OTKPbITUIO 3aKOHA COXPAHEHMUA MACChl Belw,ecTB, hOPMYANPYIOT 3aKOH, MPUXOLAT K BbIBOAY,
YTO MacCa BeLLeCTB B XO[€e PeakLun A0MKHA 0CTaBaTbCA NOCTOAHHOMW. JLOOMBLUNCH NOHUMAHUA
LAHHOIO Te3unca, yunTenb LEMOHCTPUPYET IKCMePUMEHT.

[lpakmuyeckas 4acmeo

Llel'lb pa6ombl: JKCNEPUMEHTa/IbHO A0Ka3aTb 3dKOH COXPaHEHNA MaCCbl BELLECTB.

JononHumenbHoe 060pydosaHue: BeCbl TeXHOXUMWUYECKUE WU INeKTPOHHbIe; CBeva; KO-
6a nnockomoHHas 250 MA; OXKa A1 COKUraHWA BELLeCTB.

Mamepuansl u peakmussbi: CBeva.

TexHuka 6e30nacHocmu: BbINOAHATL TPebOBaHMA Mpu paboTe C OTKPLITHIM MIAMEHEM.

MHCMPYKYUA K BbINOJIHEHUIO:

Ha pblyaXHbIX MIW 3NEKTPOHHbIX BeCaxX YPaBHOBELIMBAETCA CBeYa, a 3aTeM YYUTENb 3aXKu-
raet eé. Yvawumecs HabnoAaloT, YTO B TeyeHne ~1 MUH paBHOBECME BECOB HAapYLIAETCA, Yallika
C ropAlLen CBEYOW MOAHMMAETCA BBEPX. YyallMMCs 3a4a0TCA BONPOCh: «Kak MOXHO 00bAC-
HUTb HabnwaaeMbln hakT? Kak 3TOT hakT cornacyercss ¢ 3aKOHOM COXPAHEHMS MacChl Be-
wects? ObCYXAeHMe AaHHbIX BOMPOCOB NMPUBOAUT YYalLMXCS K MbICIM O TOM, YTO IKCMEepw -
MEHT NPOBeAEH HEKOPPEKTHO, CIeAyeT U3MEHUTb KOHCTPYKL MO Npubopa.

YuuTenn 3apaHee A0/IKEH NOATOTOBUTL KONOY AOCTAaTOYHO D0/bLWOO 06bEMA C XOPOLLO
NoJOrHaHHOM NPObKON, B KOTOPYIO BCTaB/ieHa JloXeyka. B noxeyke 3akpennserca cseuya.
Becb npubop B cbope 3apaHee ypaBHOBeLWMBAETCA HA Becax (puc. 8). Koraa ydawmecs npu-
XOASAT K BbIBOAY, YTO OMbIT CNeAyeT NPOBOAUTL B 3aKPbITOM npubope, yuntenb A0CTaéT BEChI
C Konbon, 3aXnraeT CBeuy, 3aKPennéHHY B NOXeYKe, BHOCUT B KOMOY W NNOTHO 3aKpbiBaeT.
Yvauwmecs BUAAT, UTO paBHOBeCMe BECOB He HApYLLIAeTCS B XO4e BCEro IKCnepuMeHTa.

Puc. 8. Mpubop ans AEMOHCTPALMUN 3aKOHA COXPAHEHUS MACChl BELLECTB
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Bbigoosbi:

B BbIBOAAX HE0bXx0AUMO OTPa3UTb TE3UC, YTO MaCCa BELLECTB NPU NPOTEKAHNN XUMUYECKOM

peakunn coxpaHaeTcs.
KoHmposibHble sonpocsbi:
3adaHus 0na paszsumusa YYHKUUOHAIbHOU 2paMOmMHOCMU

1. MMpun ropeHnmn ApoB OCTAETCA 30/1a. Macca 30/1bl MeHbLIEe MACChl B3ATbIX AN OKUraHUS
ApoB. Kak MOXHO 06BACHUTBL 3TOT (pakT?

2. [lns npuroToBieHNUs MACHOro bynboHa NOBap B3N KyCcOk MAca Maccou 1 kr. [ocne Bap-

Ku Kycok maca ctan secutb 800 r. MoueMy macca n3meHmnach?
ZononHumenbHaa uHgpopmayus

JHuuknonenus ana peten. T. 17. Xumus / [n. pea. B. A. BonoawH, Bea. Hayd. pea.
N. NleeHcoH. — M.: AsaHTa+, 2003. — C. 640.

JeMoHcmpayuoHHbIl 3KcnepumeHm Ne 4.
«OnpedesieHue cocmasa 8030dyxa»

Teopemuyeckaa 4acmeo

Mepen nNpoBeaeHWEM dKCNEepPUMEHTA Y4YalMMCA HeOOXOAUMO 0OBACHUTL YCTPOMCTBO NpuU-
bopa, yTo 03HayalT AeneHus. Takke Heobxoaumo ybeauTbca, 4To nNpobka npubopa repme-
TWUYHO 3aKPbIBAET COCYA.,

[lpakmuyeckaa 4yacmeo

Llel'lb pa6ombl: JKCMEPUMEHTaNbHO ONPEAETNTb 06'béMHyIO AO0N0 Knciopoda B BO3AyXe.

JononHumesnbHoe 06opydosaHue: Npubop Ans onpeaeneHns CoCTaBa BO3AyxXa, LUTATHB,
CNUPTOBKA, CTEKNAHHAA NaNoYKa, IydnHa, CTakaH C BOLOM.

Mamepuasbi u peakmusbi: KpacHbI ocdop.

TexHUKa 6ezonacHocmu:

C OCTOPOXHOCTbIO 0bpaLaThCca C ropawmmM Gocdopom.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. Kpuctannuzatop HanonoBMHY 3anosHUTe BOAOW. Ha MOBEpXHOCTb BOAbI MOMECTUTE
tdapdoposyto vawky ¢ 1—1,5 r cyxoro kpacHoro docdopa.

2. 0bpamume BHUMAHUE Ha HeobXxoauMmoe YC/IoBME IKCNEePUMEHTA - BNAXHbIA dochop
“cnonb3oBaTh Hesb3s! docdopa LOMKHO ObITb B3STO boNblUe, YeM TpebyeTca ANs CBA3bIBA-
HWA BCEro KMCI0poaa, HaxoaALWerocs B cocyse.

3. OTkpoiite npobky npubopa u NOMeCTUTe KOJOKON B KPUCTANAU3aTOP C BOAOM. Morpy3u-
Te KONOKO/ B BOAY HACTONbKO, 4TObbI YPOBEHb BOAbI COBMAAAN C HWXKHUM AeNeHUeM KONOKO-
na. Mpv 3TOM HWKHMI KpaW KONOKONA He LO/MKEH AOXOAUTb A0 AHA KpucTannum3atopa. Ans
3TOr0 KOJMIOKOA 3aKpenuTe B LUTATMBE WM NMOMECTUTE HAa LHO KPWUCTanAu3aTopa fABe CTeKNSH-
Hble MaNoYKW.

4. CunbHO pa3orpeB KOHeL, CTEKASHHOW Manoyku, onycTuTe €€ B KONIOKON M MOJ0XIUTE
docdop. Kak Tonbko docdop 3aropencs, bbICTPO U3BNEKUTE NANOYKY U 3aKPONTE KONOKON
Npobkon. Konokon 3anonHAeTca rycTbiM 0ebiM AbIMOM, COCTOALWMM M3 YacTuyek GocdopHo-
ro aHruppuaa.

5. Mpu ropeHun docthopa 06bEM BO3LyXa BHYTPU KONOKOMA BHAYaNe OT HarpeBaHus He-
MHOIO YBe/IMYMBALTCA, @ YPOBEHb BOAbI B KOJIOKONE NMOHMXaeTCA. [1o Mepe pacxonoBaHuWs
KWCNOpoAa naaMa MOCTeneHHO racHeT. benbin GochOopHbIN aHTMAPUA PACTBOPAETCA B BOZAE.
Cocyn oxnaxpaeTtca, ra3 B KONOKO/E MNOCTENEHHO YMEHbLWAETCA B 00bEME. YPOBEHb BOAbI
B KONOKOJIe NOBbIWAETCA. B KpucTtannusatop fonenite BoAbl B TaKOM 0Obeme, YToObl BHYTPU U
CHapYXMW KOMIOKONA YPOBHYM ObINM OAMHAKOBbI M COBMAZANN CO BTOPLIM AeNeHNeM KO0KONa.
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6. OTkpounTte Npubop 1 Mpy NOMOLWMN ropALLEN NYYUHbI yOeauTeCh B TOM, YTO OCTABLIMIACA
B KOJIOKOJE Fa3 He NOALEPXKMBAET FOPEHNS.
Pe3ynbTaThl HAbNOAEHNI

Yucno peneHuit B npubope,
3amnoJIHeHHbIX ra3amMmu
(nocne npoBegeHus
peakummn)

Yucno penenmii B npubope,
3anoJIHEHHbIX BO3AYXOM
(po npoBeaeHMs peaKumm)

Kakoii ras npopearupoBsan?

BbiBoObI:

B BbIBOAAX yKa3aTb COAepXaHMe Kucnopona B Bo3ayxe (B %).
KoHmposibHble 8onpocbi:

1. Kakon ras pacxoayertcs npu Cxuranum gocchopa B Bo3ayxe?

2. Kakon 0bbém kucnopoga B Bo3ayxe? CKOMbKO 3TO COCTaBAAET B NpoLeHTax?
3. Mouemy ans npoBeseHus 3kcnepumeHTa bepyT u3bbiTok docdopa?
4, Kakow ras octaica B KOJIOKOJle nocne cropaHus dhocdopa?

5. 3a0aHus dns nodzomosku k TMA, BIP

YKaxuTe, B Kakyt rpynny BXOAAT BeLLeCTBA, 3arpA3HAOLLMe BO3AYX:
1) BOAAHOW Map, YrNEKUCAbIA ra3

2) CEPHUCTBIN ra3, OKCMAbI a30Ta

3) kucnopog, a3ot

4) renun, KNCNOPOA,

NMpakmu4eckasa paboma Ne 2
«lony4yeHue MedHoO20 Kynopoca»

Teopemuyeckaa 4acmeo

Mpn npoBeAeHUM 3TOW PaboOTbl MOXHO MCMONb30BATb TPALULWOHHY METOAMKY, OMUCAH-
Hyto B yyebHMKax. W nuwb Ha 3Tane BbinapuBaHus pactBopa cynbhata mean (ll) nposecTun eé
Mo npeanaraeMon MeToAuke.

JlaHHbIi BApMAHT NPOBELEHNA TPALWULMOHHOW NpakTUYeCcKoW paboTbl CBA3aH C 0bpa3oBa-
Huem kpuctannoB CuSOs - 5H20, BbifenaoWmMXca M3 HaCbILEHHOrO PacTBOpa, U HabnwaeHN -
eM UX nod MUKpockonom'. Tako MOAXOL MO3BONSET CIKOHOMUTL BPeMs, Tak Kak A8 OmbiTa
bepyT MeHblUee KONMYECTBO KUCIOTbI, HE NPOBOAAT GUALTPOBAHME W BbiNapuBaHue. He cnepy-
eT A,001BaTbLCA NONHOrO pacTBopeHuns okcnaa meau (Il), KoTopblii OTAENSETCS OT MAaTOYHOMO
pacTBopa OTCcTamBaHueM. XWAKOCTb CNUBAKOT B APYryl NPobMpKY UKW THe340 NNACTUHbI ANS
NPOBELEHNA KaneNbHbIX peakuni. M3 HaCbiWeHHOro pacTBOpa BbINAAANT MENKUE KPUCTaabl
MeZHOro kynopoca. 1o ¢opme KpUCTaIOB NPOAYKT peakuuu naeHTUGULMpPYeTCa ropasfo Ha-
AEXHee, yeM NpoCTo Mo LBETY pacTBopa.

[lpakmuyeckaa 4acmsb

Llens pabomsi: noka3aTb WKONbHMKAM PeaKLMI0 OKCUAA C KUCIOTON C YETKON MAEHTUDMKA-
LLMen OLHOMO U3 NPOAYKTOB peakLum.

JononHumensHoe o60pydosaHue: LMGPPOBON MUKPOCKOMN; NpeaMeTHOE CTEeKNO; Be NPo-
OMpKW; NnacTUHA C rHé3Aamu Ans NPOBeAEHUA KanenbHbIX peakuun (benoro LpeTa); Aepka-
TeNb ANA NPObUPKM; NUNeTka;, CNUPTOBKA.

“YepTkoB W. H., XykoB M. H. XMUYeCKuii 3KCMEPUMEHT C ManbiMU KOMMYECTBAMU PeakTUBOB. —
M.: MNMpoceeweHune, 1989. — C. 62—69.
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Mamepuanbl u peakmusbi: okcug Megu (ll), nonyyeHHbI Pa3noxeHneMm OCHOBHOMO Kapbo-
HaTa Mean, 20 %-Hbll pacTBOP CEPHOW KUCOTbI.
TexHuKka 6e3onacHocmu:

1. Pabortatbh B Oukax.

2. CobnopgaTte Mepbl 6€30MacHOCTV NpK HarpeBaHWM Npobupok, paboTe CO CNUPTOBKOIA
WAK CYXUM FOptoYMM, paboTe C KMCnoTamu.
MHCMPYKYUA K BbINOJIHEHUIO:

1. B npobupky nomectute ~100 Mr okcuga megu (1) (HemonHyt NoXeyky-403aTop) U Npu-
nente ~1 M pacTBOpa CEPHOMN KUC/IOTbI.

2. Conepxnmoe Npobupkn HarpeiTe, He A0BOAS A0 KuneHus. O6pamume BHUMAHUE Ha
TO, YTO KUNATUTb CMeCb He pekoMeHayeTca. [JLoXAnTeCh, Noka 60nblwas YacTb OKCMAA Meau
PacTBOPUTCA.

3. [lanTe cMecn OTCTOATbCA 1 MUHYTY, NMOC/Ie Yero NOMecTUTe Kanalo pacTBopa Ha npeg-
MeTHOE CTEK/I0 W HabtofanTe 3a POCTOM KPUCTAIIOB C MOMOLLbI0 MUKPOCKONA.

4. B paboumnx TeTpaasx 3apucynte hopmy KpUCTanioB MeLHOrO Kynopoca.

5. OcTaTok ropsayero pacteopa cneinTe C u3bbiTka okcmaa meam (Il) B Apyryto npobupky.
Yepe3 HekoTOpoe BpeMs HabntofaiTe BblaeNeHMe KPUCTAIIOB KpUCTannoruapaTa cynbdara
meau (I1).

Pe3ynbTaTbl HabnoAeHUNA

Ne YTto penanu Yto Habnopanu YpaBHeHue peakuuu

2

Bbisoobi:

B BbIBOZAX HYXHO OTPAa3nTb XMMUYECKOE CBOMCTBO KMC/IOT — B3aUMOLENCTBME C OCHOBHbI -
MW OKCMAAMM, A TaKXe BO3MOXHOCTb ONpeAenaTh BelwecTsa No Gopme KpUCTannos.

KoHmposibHbie Bonpocsbi:

1. Kakylo okpacky npuobpeTaeT pactBop npu pactsopeHun CuO B cepHomn Kucnote?

2. Yem obycnosneHa jpaHHas okpacka?

3. Kakoe BeLww,ecTBO BbIAENSETCA M3 pacTBOpa Noc/ie peakuuu?

JlabopamopHbil onbim Ne 5.
«M3yyeHue 3as8ucuMocmu pacmsopumMocmu seujecmsa om memnepamypbi»

Teopemuyeckas 4acmb

Bcaknmn pacTBOp COCTOUT M3 PaCTBOPEHHOMO BELLECTBA M pacTBOpUTENS. PacTBOpMMOCTD
OONbWNHCTBA TBEPAbIX BELLECTB B BOAE MPW MOBbILEHUN TeMnepaTypbl yBenanunsaetcs. OfHa-
KO HEKOTOpble BELLeCTBA HE MOAUYMHSAITCA 3TOMY npasuay. ECTb rpynna BewecTs, pacTBOpU-
MOCTb KOTOPbIX MPY M3MEHEHUW TeMMnepaTypbl Mano M3MEHSETCA, a eCTb W Takue, pacTBOPU-
MOCTb KOTOPbIX C MOBbILIEHWEM TeMMepaTypbl NagaeT.

B kauecTBe 00BEKTOB MCCNEA0BAHMSA LLeNECO0OPA3HO B3ATb XOPUAbI Kanus U HaTpus,
a TakXe rMAPOKCUA KanbLng. 3aBUCMMOCTb PACTBOPUMOCTW AAHHbIX BEWECTB OT TeMMNepaTyps
npeacTaBieHa B Tabnuue 3.
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Tabnnua 3
PacTBopuMOCTb 6e3B0AHbIX BelwecTs B 100 r BOAbI NPYU AaHHOW TemnepaType, B rpaMmax’’
Temnepartypa, iC KCI NacCl 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 npoBeAeHWs onbiTa Nydlwe 6paTh MeNKOU3MebYEHHbIE KPUCTANbI XOPULOB Kanus w
HaTpwuA. HacblileHHbIW PacTBOP MMAPOKCMAA KaNbLUA FOTOBMTCA 3a HECKOMbKO AHEW A0 Mpo-
BeAeHNUA onbiTa. [ns 3Toro B 60/blWY CKAAHKY HACbINAKT CYXON MMAPOKCUA KanbLus C0eM
1 CM ¥ 3aAMBalOT AMCTUANMPOBAHHOW BOAOW MOYTU A0 Npobku. M3peaka B36anTbiBaloT CMECH.
Mo Mepe pacxop0BaHMA HACLILLEHHOIO PAcTBOPA B CK/AHKY LONUBAIOT BOAY.

[lpakmuyeckaa Yyacmob

Llens pabomsl: onpeaennTb PaCTBOPUMOCTDb BELLECTB NMPU Pa3NNYHON TeMnepaType.

MepeyeHb damyukos yugposoli cabopamopuu: AATYNK TeMMepaTypbl MAATUHOBLIN.

ZJonosHumesnbHoe 060pydosaHue: 2 cTakaHa Ha 150 mMn; npobupka; BaTa; WnaTenb; cTe-
KNSHHas Nasioyka C Pe3MHOBLIM KOJbLLOM; CMIMPTOBKA UK INEKTPUYECKan NAUTKA, NPOMbIBaNKA.

Mamepuanel u peakmusbl: BUCTUAAMPOBAHHAA BOAA; KPUCTANNMYECKNE XIOPUAbI Kanua W
HaTpuA; N3BECTKOBAs BOAA.

TexHuKa 6e3onacHocmu:

Mpu NpoBefieHUN LAaHHOTO 3KCMEePUMEHTA UCMONb3YETCA HarpeBaTebHbIN Npubop — bepe-

rmcbh oxoral
MHCMPYKYUA K BbINOJIHEHUIO:

OnbiT 1

1. B nepBbii cTakaH HanekTe okono 30 M AUCTUANIMPOBAHHOMN BOAbI. cnonb3ys Temnepa-
TYPHbIN LATyuK, ONPeAenuTe TeMnepaTypy BOAbl B CTakaHe. 3aMKCMPYWUTe TO 3HAYEHUE TeM-
nepatypbl, KOTOPOe YCTaHABAMNBAETCS NOC/Ie CTabunM3aLmum nokasaHum npubopa.

2. Hebonbwumu nopumuamu fobaensnte B BOAY KPUCTANNMYECKUA XNOPUA Kanua u nepe-
MeLllVBaKTe PacTBOP CTEKAAHHOW Manoykon. Korpa conb nepectaHeT pacTBOPATLCA B BOAE, Bbl
NONYYMTE HACBILLEHHbIA PACTBOP X/JIOPWUAA Kanus Npu AaHHOW TemnepaTtype. Ha AaHe CTakaHa
AOJ/IXHO 0CTaBaTbCA HEMHOIO HEPACTBOPEHHOW CONK.

3. Harpelite nonyyeHHbln pacteop 4o 50 .

4. YTO NpoucxomuT C KpUCTannamu COMM, OCTABWIMMUCA OT MpenblAylero npubasneHus
conn? BHOBb NpnbaBbTe NOPLLUIO CONU.

OnbIT 2

Bo BTOpoK cTakaH Hanente 30 MA BOAbI M MPUrOTOBLTE HACHILLEHHbIA PACTBOP X0PUAA HA-
TPUA NpKU KOMHATHOW TemnepaType. Harpelite pacTBop, NOBLICUB €r0 TeMMepaTypy NPUMepPHO
Ha 20 °C. Ecam kpucTannbl, HaxoAAlWMecs Ha AHe CTakaHa pPacTBOPUNMUCH, A0DaBbTE ellé He-

MHOIO XN0pKAa HaTpua. TWwaTeNbHO NepeMewnBanTe pacTeop.
PacTBOPUANCH MM KPUCTANAbI CONK?

OnbiT 3
1. B npobupky HanenTe NpuMEPHO 3 MN HACLILEHHOrO PacTBOPA MMAPOKCUAA KasbLus
(M3BECTKOBOW BOJbI) M ONYCTUTE B HEE AaTYMK TemnepaTypsl. YToObI pacTBOp He nornouan

" Jlypbe 10. 10. CnpaBoYHNK NO aHANUTUYECKOIl XuMun. — M. Xumus, 1971, — C. 71 — 89.
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YIJIeKUCbIN Ta3 U3 BO3AYXa, 3aKPONUTe NMPOOUPKY PbIX/bIM BaTHLIM TaMNoOHOM. OCTOPOXHO Ha-
rpenTe pacTBop, NOBbLICMB €ro Temnepartypy npumepHo Ha 10 °C.

2. Yto nponcxoaut € pactBopom? [loeamTe pacTBOp A0 KUMeHMA. Kak u3mMeHseTcs mMyT-
HOCTb pacTeopa?’

3. Oxnaaute pacTBop. YTo Nponcxoamnt ¢ 06pa3oBaBLIMMCS 0CaAKOM (KaK N3MeHAETCS UH-
TEHCMBHOCTb NOMYTHEHMA PACTBOPa)?

4. Cpenante BbIBOA O BAMSHUWM TEMMEpPATypbl HA PAaCTBOPUMOCTb MMAPOKCMAA KaNbLua B
BOAE.

Pe3ynbTaThl HabnoaeHUA/U3MEPEHNI

BnusiHMe TeMnepaTypbl HA PacTBOPUMOCTb (pPacTBOPUMOCTb

Beuwecrso e -
NOBbILIAETCA, MOHUIKAETCSH, OCTAETCA NOCTOAHHOMN)

Xnopug kanus

Xnopug Hatpus

mapokcna, KanbLmsa

Bbisoobi:

YKa3aTb BAUAHME TemnepaTypbl HA PAaCTBOPUMOCTb Pa3/INYHbIX BeLeCTB B BOAeE.
KOHmpOﬂbele BONpocCkI:

1. [lononHUTe NpeanoXeHusa, BCTaBUB BMECTO npobena Ha3BaHWe COOTBETCTBYIOLLErO Be-
LLeCTBa.

1) Ha pacTBOpMMOCTb B BOAE (YKaXuTe Ha3BaHMe Bel,eCTBA) Temneparty-
pa He 0Ka3blBAET 3HAYMTENIbHOTO BAUSHUA.

2) C noBblWeHMEM TemnepaTypbl PacCTBOPUMOCTb B BOAE (yKaxuTe Ha3Ba-
HWe BelLeCcTBa) yBe/IMYMBAETCA.

3) C noHmxeHneM TemnepaTypbl PpacCTBOPUMOCTb B BOAE (yKaxuTe Ha3Ba-

HWe BelLeCTBa) YBe/IMYMNBAETCA.
4) CpaBHWTE MONYYEHHbIe BbIBOAbI CO CMPABOYHbLIMU AAHHBIMMU.
2. 3a0aHua 014 passumua YHKUUOHAbHOU 2pamMomHoCcmu

B 3anuBe Kapa-bora3-lon Kacnuinckoro Mmops HaxoaaTcs boraTenwme 3anacbl MUHepana
MUpabunnuTa - Kpuctannorugparta cynbdara HaTpus.

Kaxzblii ros B KOHLE HOSOpS, KOrAa TemnepaTypa BoAbl nagaet Ao 6 oC, MMpabunnt Haun-
HaeT BbIAENATLCA B BUAE OECLIBETHBIX KPUCTAN/IOB, OCEAAOLLMX HA AHO 3a1MBa U Ha ero bepe-
rax. O6bACHMTE NPUYMHBI BbINALEHNUS KPUCTANIOB COMN.

JononHumenbHas uHgopmayus

Jlypoe 0. 0. CnpaBoyYHMK N0 aHanUTUYeCckon xumun. — M.: Xumua, 1971. — 390 c.

JlabopamopHbil onbim Ne 6
«HabnwdeHue 3a pocmoM Kpucmannos»

Teopemuyeckas 4yacmb

PacTBOPUMOCTb OONBIIMHCTBA CONEN 3aBUCUT OT Temnepatypbl. [pu oxnaxAeHuu pac-
TBOPA, HACHILLEHHOrO MpPU BbICOKOW TeMnepaType, U3 HEro BbINAAAKT KPUCTaNbl COMN.
B 3aBMCMMOCTM OT COCTaBa, BELLECTBO MOXET BbIAENATLCA B BUAE OE3BOAHON CONMM WY
Kpuctannorugpara. Tak, Hanpumep, Npu OXNaXAeHUN HACbILWEHHOrO pacTBopa Cynbdara
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uMHKa Bblgensetca kpuctannornapat ZnSOs4 o 7H;0. [pyroe HasaHwe 3TOr0 KpuCTanno-
rmapata — LMHKOBBIM KynopocC. dopma KpMCTannoB 3TOrO BeweCTBA OT/IMYAETCA OT Kpu-
CTanN0B MeAHOro Kynopoca.

[lpakmuyeckas 4yacmeo

Lenb pabomsl - chOpMUPOBATDL Y WKONbHUKOB NPeACTaBAeHNE O 3aBUCMMOCTM PacTBO-
PUMOCTM OT TeMMepaTypbl U 0 KpUCTanAu3aumm Belwectsa 13 pacteopa. ChopMupoBaTh HaBbIK
paboTbl C LMDPOBLIM MUKPOCKOMOM.

JononHumesnbHoe obopydosaHue: LUUGPOBON MUKPOCKOM, MpPesMeTHOE CTeK0; Npobupka;
AepxaTenb ANs Npobupku; NMneTka; CnnpToBKa.

Mamepuanbl u peakmussbl: cynbdaT unHka ZnSOs e 7H;0.

TexHuKka 6e3onacHocmu:

1. PaboTaTb B 3aWMTHbIX OYKax. TpebyoTcs cobnoseHre Mep 6€30MacHOCTY NPW UCMONb-
30BaHMW CMMPTOBKM, CYXOro ropHYero.

2. W3beratb nmonasaHus KOHLEHTPMPOBAHHOMO PacTBOpA Cy/ibtaTa LMHKA HA KOXY
N opexny.
MHCMPYKYUA K BbINOJIHEHUIO:

1. B npobupky Haneiite Boay (Ha 1—2 cM no BbiCOTE).
2. MenneHHo npu nepemelwnBaHun aobasnaite cynbdar LWHKA A0 TeX MOp, NMoKa OH He
nepecTaHeT pacTBOPATbLCA.

3. MpobupkKy c pacTBopoM CynbdaTta LKUHKA HarpeiTe 40 NOJHOrO PAcTBOPEHUS KpUCTan-
NOB CyNbdaTa LUHKA.

4. Takxe akKypaTHO HarpeﬁTe npeaMmeTHoe CTekno, NPpoHOCA ero HeCKOJIbKO pa3 yepes
nnami.

5. Korpa cynbdat LMHKA pacTBOPUTCA, HAHECUTE Kana pPacTBopa Ha TEnnoe npeaMeTHoe
CTEKNO N NOMeCTUTE CTeK10 N0, MUKPOCKON.

6. Mpu oxnaxaeHun pacTBopa W3 HEro BbIAENSIOTCA KPACKBbIE KPUCTANNbI KPUCTANIOMN-
ApaTta cynbdarta LMHKa - LMHKOBOro Kynopoca.

7. 3apucyiiTe KpUCTannbl BeWecTBa B pabounx TeTpaasx.

Pe3ynbTaThl HabMOAEHMI

N2 YT1o penanm YT1o Habnoganun

BbiBoObI:

OTpa3uTb, Kak 3aBUCUT PacTBOPMMOCTb BelLeCTBA B BOAE OT TemMnepatypbl.

KonmposbHble sonpocsi:

1. Kak 3aBUCUT pacTBOPUMOCTb CyabdaTa LMHKA OT TeMnepaTypbl?

2. Kakoe BelLeCTBO BbIAeNseTcA U3 pacTBopa nocae peakuun?

3. CpaBHute (opmMy KpUCTaNI0B MeAHOr0 Kynopoca v LLMHKOBOro Kynopoca. PanuyarTca
NV OHU NO popme KpUCTanios?

4. 3adaHusa Ons pazsumus YHKUUOHA/IbHOU 2pamMOmMHOCMU

Ob6bACHUTE, Kakue 3Tanbl IKCNepUMeHTa M3006paxeHbl Ha pucyHke 9. Kakas cBA3b cylie-
CTBYET MeXAY 3TUMM n30bpaxeHuamu u hotorpadueir, npuBe4EHHON pALOM?
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Puc. 9. lpouecc kpuctannusauuu

JlabopamopHbiii onbim Ne 7.
«[lepecbiwjeHHbIlU pacmsop>

Teopemuyeckas 4acmeb

PacTBOPMMOCTb BeLLECTBA OrpaHMyeHa. HacbliueHHbIM MO Bew,ecTBY A Ha3blBAlOT TaKOW
pacTBop, npu LobaBneHMK K KOTOPOMY HOBOM MOPLMM BelecTBa A OHO He pacTBopseTcs. Ec-
M npu pobaBneHun BewecTBa A OHO PacTBOPAETCA, TO TAKOW PACTBOP Ha3blBAETCA HEHAChI-
WeHHbIM. Ecnin xe npu pobasneHun k pactBopy Bewiectsa A BbiNafalT LOMNOJHUTEbHbIE KPU-
CTa/Jbl 3TOrO BeLECTBA, TO TAKOW PACTBOP HA3bIBAETCA NEPEeChIUEHHbIM.

Puc. 10. Mpumep nepechbiLLEHHOrO pacTBopa. MépTBoe Mope

MepechilWeHHbIA PACTBOP MOXHO NPUIOTOBUTL HECKOMBKUMU CNOCObaMU:
1) U3MEHUTL TeEMMEpPATYpPY HaCbILLEHHOrO PACcTBOPA;
2) yOanuTb Yy HaChlLL,EeHHOro pacTBopa YacTb PacTBOPUTENS.

MepechilWeHHbIe PaCcTBOPbI HECTAOWNbHbLI, U MPWU BHECEHWUU 3aTPABKM (KpUCTaninKa Belle-
CTBA WM MPOCTO HEOONLIIOro Yri0BAaTOrO TeNa) U3 HUX BbINAAAET PACTBOPEHHOE BELLECTBO.
PacTBOp NpeBpaLL,aeTCcs B HAChILLEHHbIN.
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[lpakmuyeckaa 4acme

Uenb pabomsi: chopMmpoBaTh NpeAcTaBNeHMe O TennoBoM 3ddekTe npouecca pacTsope-
HUA U KPUCTANNM3ALMM, @ TAKXE NOHATNE «MNepPeChiLLEeHHbIA PAaCTBOPY.

MepeyeHb damyukos yugposol sabopamopuu: LATYMK TeMnepaTypbl NNATUHOBbIN.

JononHumenbHoe o6opydosaHue: xumuyeckuin ctakaH (100—150 mn) ¢ xonogHou BoAoM,
npobupka, Npobupka MepHas, WTaT1B C Nankon, CMUPTOBKA.

Mamepuanbi u peakmusbi: CNAPT 3TUIOBbIN, KPUCTANTMYECKMI TUOCYNbDAT HATPUA
(NazS203 - 5H;0).

TexHuKka 6e3onacHocmu: cobnoAaTh Npasiaa 0OPALLEHNUA C OTKPLITHIM MIAMEHEM.

MHCMPYKYUS K BbINOJIHEHUI:

1. B npobupky HacbinbTe 5 r TMoCynbthaTa HaTpus.
2. V3mepbTe Temnepatypy CONM U BOAbI C MOMOLLbIO AaTYmMKa.

3. Mpunente 2 mn BoAbl kK conu. OnycTuTe faTynk TemnepaTypbl B NONYyYeHHYO CMech. MMe-
peMellnBanTe CMech L0 TeX Mop, Noka TemnepaTypa He CTabunusnpyeTcs.

4, TMocne TOro Kak Temnepartypa nepectana U3MEHSTbCA, U3BNEKUTE AATYMK U3 pacTBoOpa.

5. 3akpenuTe npobupky B nanke WTATMBA U OCTOPOXHO HarpeBalTe NPobUpKy A0 NONHOrO
PACTBOPEHMA COMW, MepeMellnBas PacTBop AAaTYMKOM TemnepaTypsl. [locne 3Toro npekpaTtute
HarpeBaHue 1 OCTaBbTe AATYNK B PACTBOpE.

6. [oxauTech OXNaxAeHWa pacTBopa A0 KOMHATHOW TemnepaTypbl (MOXHO MOACTaBUTbH
noJA NpobUpPKy CTakaH C X0/I04HOW BOAOWN).

7. 06pamume sHumaHue! TepechilleHHbIe PACTBOPbI MOrYT ObITb CTAOUABbHBIMU OUYEHD
A0Nroe Bpems. Ho OT BHELWHEero BO3AeNCTBMA (MepeMellnBaHNA, NONagaHus MblAu UAKN KpU-
CTanna conu) pacTeop H6bICTPO 3aKPUCTaNIN30BbIBAETCS.

8. Ecnu pacTBop He 3aKpUCTANNIN3YeTCA, U3BEKUTE U3 HEro AaTYMK U NPUKOCHUTECH UM
K KpUCTannukam TuocynbaTa HaTpus Tak, yTobbl 1—2 KpucTanna npuaunau K patyuky. Mo-
rpy3uTe AATYMK C NPUAUNLUM KPUCTANNOM B PacTBOpP. YTO NPOMCXOAUT C COAEPKMMbIM MPO-
OUpPKK 1 KaK U3MeHseTCca ero Temnepartypa? Yto HabnwaaeTcs? Kak MeHAeTCs TeMnepaTtypa
pacTeopa?

9. 3athukcupynTe Hambonbllee NokasaHue AaTyMKa. 3aHeCUTe AaHHble B Tabauuy.

Pe3ynbTaThl M3MepPEHWIi/HABNIOAEHUN

"3:;"::":"' Uccnepgyemas cnctema/U3MepeHHble TeMnepaTypbl TeMneE%aTypa,
1 Yucras Boga A0 Hayana onbita
2 PacTBop TMOCynbhaTa HaTpUA B BOAE (B0 HarpeBaHus)
3 OxnaxaéHHblii nepechiweHHbIN pacTeop NazS:03
4 PacTBop TMOCynbdaTa nocie KpucTanausalmum
BbiBoObI:

OTpa3uTb, Kakue NpoLLecch (3K30TEPMUYECKME MU IHA0TEPMUYECKIE) NPOTEKAKT NpU
PACTBOPEHUMN U KPUCTANNN3ALLUN COMN.

KoHmposibHble Bonpochbl:

1. Kakoin npouecc (3HAOTEPMUYECKUI NN IK30TePMUYECKUIA) npeobnajaeT npu pacTBo-
PEHUM KpUCTannorugpata TMocynbdara HaTpus B BOAE?

2. Kakon npouecc (3HA0TEPMUYECKUI UM IK30TEPMUYECKNIA) NpeobnaaaeT npu KpucTan-
nn3auunn Tmocynbarta HaTpuma U3 pacTeopa?
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3. Ha ckonbko rpasycoB yaanocb nepeoxnafnTb HACbILLEHHbIA PAacTBOP TMOCY/bdaTa Ha-

TpWA, YTOObLI OH CTa/l NEePEChILL,EHHbIM?

4. 3adaHue Ons passumus YHKYUOHA/IbHOU 2paMOMHOCMu

B 6bITy MHOrAA B KayeCTBE COrpeBaloLLEro CPeACTBA UCMOb3YHOT «XXMMUYECKYIO FPEeNKY».
Yale BCero 3To repMeTMYHbIA NPO3PaYHbIi MAKET C XKUAKOCTbI. YTOObI aKTMBMPOBATL FPEsKY
HY)XHO MeperHyTb NAacTUHY-NyCKaTeNb, KOTOPAas HAXOAMUTCA BHYTpW nakeTa. Coaepxmmoe na-

KeTa 3anoJIHAETCA KPpUCTai1aMu.

[lns BOCCTAHOB/EHWS TPENKM e€ KNafyT B KWMALY BOLY 4O MOJHOrO PAcTBOPEHMS Kpu-
cTannos. locne oxnaxaeHus rpeska rotoea k paborte. Ha kakom 3Tane paboTbl rpesku Bbiae -

naercq Tenno?
JononHumensHasa uHgopmayus

Aepnronsy B. . Mup sogbl. — J1.: Heapa,1979. — 254 c.

lMpakmuyeckas paboma Ne 3.

«OnpeaeﬂeHue KOHUeHmMpayuu seujecmes KoJiopuMempu4eCcKum memodom

Nno Kasubposo4YHOMY 2paguKy»

Teopemuyeckaa 4acmeo

Echu BelwecTBO OKpaleHO, TO OHO MOrNOWaeT BUAN-
Mbl CBET C HEKOTOPbIMU ANMHAMU BOMH. [LNMHA BOJHBbI,
Mpu KOTOPOW MOrNOLWEeHne MakCMManbHO, COOTBETCTBYET
00bIYHO LBETY, AONONHUTENLHOMY K OKpacke pacTBopa
(T. €. NOrNOWEHHbIV U NPOLEALNIA CBET BMECTe Aal0T be-
NbiiA). LONONHUTENbHbIE LLBETA MOXHO ONPEAENUTL MO KPY-
ry [éTe.

MHTEHCUBHOCTb MOrNoOLWeHNs CBeTa C AAHHON ANUHOW
BO/IHbI XapaKTepu3yeTcs OMNTUYECKOM MAOTHOCTbO. OHa
NPONOpPLMOHANbHA KOHLLEHTPALUN PACTBOPEHHOIO BeLle-
CTBa, T. €. 3aBUCUMOCTb ONTUYECKOW NNOTHOCTU D OT KOH-
LLeHTpauuu Bewectsa C npeacTaBnseT cobol npsmyto Bu-
na D= A e C.YTOObI HANTU YrNIOBON KO3 PULMEHT 3TON
npsMon A n oTpe3ok B, 3Ty npaMyto CTPOAT, n3mepas on-
TUYECKY0 NNOTHOCTb PACTBOPOB M3BECTHOM KOHLEHTpa-
LW, TOYKM HAHOCAT Ha rpaduk 1 NPUBbANXAIOT K NPAMOIA.
Tak nonyyaetcs rpafympoBOYHbIA rpaduk. KoHueHTpa-
LMI0 HeW3BECTHOro BelLeCcTBA HaxoAAT nmbo rpaduye-
CKU, NMbo aHanuTuyeckn (3Haa D n A HaxopAaT C).

YToObl HAWTW HENU3BECTHYIO KOHLLEHTpauu Cx no on-
TUYECKOMW NAOTHOCTU Dy, CTpoAT Npsamyto 1 4o eé nepe-
ceyeHnsa ¢ rpadnkoM, Nocae Yero u3 TOYKKU nepeceyeHus
OMyCKaloT NepneHAMKyNap Ha oCb KOHLEHTpauun. Mecto
nepeceyeHnsa nepneHAuKynapa C OCbl0 U COOTBETCTBYeT
KOHLUEeHTpaLuu.

[lpakmuyeckas 4acmeo

LUenb pabomei: chopmupoBath npencTaBieHne o
KOHLLEHTPaL MW BELLECTBA W KOMMYECTBEHHOM Onpeaene-
HUM KOHLLEHTPALMN BELeCcTBa KaOPUMETPUYECKUM Me-
TOLOM.
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MepeyeHb damyukos yugposoli nabopamopuu: AATYNK ONTUYECKOW MIOTHOCTU.

JonosHumenbHoe o6opydosaHue: NaTb NPOOUPOK N MepHbIX Konb (100 mn), npu unc-
NONb30BaHWU KiOBET 60/bWIOro 06bEéMa; ABe nuneTkn (10 MA1); XMMUYECKWUIA CTaKaH; rpylia pe-
31IHOBAA; MPOMbIBANKA C ANCTUINMPOBAHHOW BOAOMN.

Mamepuanel u peakmusel: pacteopbl cynbdata mean (Il) CuSO4 50 r/n (B pacuéTte Ha be3-
BOZLHOE BeLLeCcTBO) W nepmaHraHarta kanua KMnOs 50 mr/n, npobbl ¢ HEM3BECTHOW KOHLEH-
TpaLmen COOTBETCTBYHOLLMX BELLECTB.

TexHuka 6e3onacHocmu:

1. MepMaHraHat kanua Npu NONALAHUM HA KOXY M OAEXAY OCTaBifeT KOpUYHeBble NATHA.
MX MOXHO CMbITb 2%-HbIM PAcTBOPOM LLABENEBOM WAWN ACKOPOUHOBOW KWUCIOTbI, NOCAE Yero
MPOMbITb COOTBETCTBYIOLLUI YY4ACTOK BOLOMN.

2. MoproTtoBka peakTnBoB. [purotosnexHue pacteopa cynbdarta megu (Il) CuSOs4 50 r/n.
Bo3zbmuTe 7,8 r kpuctannorngpara cynstata mean CuSO4 o 5H20, n pactsopute B 70 MN BOAI.
[lobasbTe 0,2—0,3 MA KOHLEHTPUPOBAHHON CEPHON KUCIOTbl (MAU COOTBETCTBYHOLLUA 0OBEM
pa3baBneHHOMN) AN NpefOTBPALLEHNS TMAPONM3A U AoBeauTe 06bEM pacTBopa Ao 100 ma. U3-
3a TOro, YTO KPUCTANNOrMApaT CnocobeH BbIBETPUBATLCA, KOHLLEHTPALLMA MOXET OT/IMYATLCA OT
HOMWUHANbHOW, NO3TOMY NpPObbLI ClefyeT rOTOBUTb WKONbHIUKAM W3 TOMO Xe PacTBOpa, U3 KOTO-
POro OHM FOTOBAT CEPU0 CTAHAAPTHBIX PACTBOPOB.

3. MNpurotosneHne pactesopa nepmaHraHata kanus KMnO4 50 mr/n. Bo3bMute HaBecky
5 Mmr KMnOs u pactBopuTe B Boze. [loBeante 06bém pacteopa Ao 100 mn. PactBop obs3atenb-
HO rOTOBbTE HAa XONOAHON AUCTUNNMPOBAHHON BOAE, B CTEKNAHHOW nocyae. N3beraiite KOHTaK-
Ta € nnactmaccamm! PacTBop cnefyeT rotoBUTb He paHee, YeM HakaHyHe. Hemcnonb3oBaHHbIN
PacTBOP YTUAM3MPYWTE, TaK Kak CO BPeMEHEM OH pa3naraetcs, 0bpas3ys KOPUYHEBbIN HANEeT Ha
CTeHKax COCy/L0B.

MHCMPYKUUA K 8bINOJIHEHUIO:

MpueomosneHue cMaHAApPMHbIX Pacmeopos

1. CHayana npuroToBbTe CEPUI0 CTAHAAPTHbLIX PACTBOPOB, T. €. PACTBOPOB M3BECTHOM KOH -
LeHTpauuu (Tabnnua 4 u 5). x rotosaT, pa3basnas 3anacHblii pacTeop.

2. Ecnv ncnonb3yloTcs KioBeTbl HA 4 M/, TO CTaHAAPTHbIE PACTBOPbI FOTOBAT B CyXUX MpPO-
bupkax. [lns 3Toro B npobupKy HanMBalT onpepenéHHbLIN 06bEM 3anacHOro pacTsopa U Ao-
0aBAAIOT K HEMY BOAY TaK, YTOObl CyMMapHbIA 06BEM 6bi1 10 MA.

3. Ecnm ncnonb3ytoT KioBeTbl Ha 100 Mn, To cneayeT roToBUTb CTaHAAPTHbLIE PACTBOPLI B
MepHbIX konbax (100 mn). Ana 3Toro HanenTe onpeaenéHHblii 06bEM 3anacHOro pacTeBopa,
nepeHecuUTe ero B MepHyto Konby u foseanTe AUCTUNIMPOBAHHON BOAON A0 MeTKU HEObXoman -
MOro 06bEMma.

Tabnuua 4
MpuroTosneHne cTaHaapTHbIX pactsopos CuSO 4°
KoHueHTpauums, r/n 0 10 20 30 40 50
06bém pacTsopa 50 r/n, 0 2 4 6 8 10
M
O6bEM BOAbI, MN 10 8 6 4 2 0

' PekoMeHAyeM, YTOObI WKONbHUKM paccynTann 3T 3Ha4€HNA CaMOCTOATE/IbHO.
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Tabnuua 5
[MpurotoBneHune ctaHfapTHoIX pacTteopoB KMnO4 13 3anacHoro pactsopa 50 mr/n
KoHueHTpauus, mr/n 0 10 20 30 40 50
O6bvém pacteopa 50 r/n, 0 2 4 6 8 10
Mn
O6bEM BOAbI, MN 10 8 6 4 2 0

Bbibop 0auHbl B80/IHbI
BbibepuTe AAMHY BOMHbI ANS U3MEPEHUS ONTUYECKOW MAOTHOCTH.
JLNVHY BOMTHbBI CBETA MOXHO NOA00paTh MO OKPACKe pacTBOPA MM HAWTW IKCNEPUMEHTANbHO.
Mo oKkpacke pacTBOpa ONPeAenaoT AONONHUTENbHbIA K Hen LBeT. CBET C COOTBETCTBYHOLLEN
AJINHOW BOJIHbI MOFNOLWAETCA MAKCUMANbHO (HM).
Tak, ecn pacTBOp MMeeT XENTbIA LBET, TO ONTMYECKYI MAOTHOCTb HYXHO WU3MepATb Npu
LJINHe BONHbI cuHero ceeTa (435—480 HM).

Tabnuua 6
LiBeTa 1 COOTBETCTBYIOLLME UM AJINHBI BOH'’
iser pacTsopa [ono/HNTENbHbIA LBeT ANvHbI BOJH NMOr/OWAEMOro
(nornowaercs) cBeTa
KpacHbin CuHe-3enéHbin 490—500
OpaHxeBbli 3eNnéHO-CMHWUN 480—490
KeénTtbin CuHnn 435—480
Xénto-3enéHbin dnoneToBbI 400—435
3enéHblIn KpacHbiii unn ¢nonetosbin 730—760 nnn 400—435

CuHe-3enéHbIN KpacHbin 605—730
3eN1eHOBaTO-CUHMI OpaH:xeBbli 595—605
CuHunu Xéntbin 580—595
drnoneToBbiN XénTto-3enéHbiv 560—580
MypnypHbIN 3eneHbln 500—560

Ytobbl NoA0bpaTh ANMHY BONMHBI IKCMEPUMEHTANIbHO, HYXHO BbISCHUTb, NMPU KaKOW AJIMHE
BOJIHbI OMTUYECKAs MIOTHOCTb MaKCMManbHa. s 3TOro 3anofHuTe KIOBETY JaTuMka Hambonee
pa3baBieHHbIM PACTBOPOM U ONpPeAenuTe ONTUYECKYH NAOTHOCTb MPU Pa3HbIX AJMHAX BOJH
(He 3abbIBas KaxAblii pa3 0bHyNaTb Npubop). Pe3ynbTaThl 3anuwWwmnTe B OTYET. Boibepute TY
ANVIHY BOJIHbI, MPY KOTOPOI ONTUYECKAA MIOTHOCTb MaKCUMabHa.

[ocmpoeHue kanubposo4Ho20 epaguka

MocTponTe KannbpoBOUHbIA rpaduk. 3anenTe B KIOBETY AMCTUANNPOBAHHY BOAY M Ha-
CTpoWTe Mo HeMy AaTymk. OnTuyeckas NAOTHOCTb AMCTUNIMPOBAHHOW BOAbI AO/KHA ObITb
pagHa 0.

CHUMUTE KIOBETY, BbINENTE U3 HEeE BOAY, a 3aTeM HasieiiTe PAacTBOP C HAUMEHbLIEN KOHL,EH -
Tpaumen onpegensemoro Bewectsa. Onpegennte ONTMYECKY NAOTHOCTb PacTBOpa W nony-

"7 Jlypbe 10. t0. CnpaBoyHMK MO aHANMTUYECKON XuMun. — M., Xumus, 1989. — C. 364, ¢ u3meHe-
HUAMMN.
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YeHHYI0 BeIMYNHY nepeHecuTe B OTYET (M. 2). CNONOCHNTE KIOBETY W 3aneliTe eé BTOPbIM pac-
TBOPOM. AHA/IOTUYHblE M3MEPEHNs NOBTOPUTE ANS BCEX OCTABLUMXCS PACTBOPOB.

Ha ocCHOBaHMWM MpPOBEAEHHbIX M3MEPEeHWN MNOCTPOWUTe rpaduk 3aBUCUMOCTU OMTUYECKOIA
NAOTHOCTW PacTBOPA OT KOHLEHTPaLUWUM pacTBOPEHHOrO BewecTBa. OH AOMKEH NMPeacTaBnsTh
cobon npamylo fMHMIO. ECnn Kakas-To TOYKa BbINAAAeT, TO AJ/8 Heé c/leayeT CHOBa NPUroTo-
BMTb PacTBOP W MOBTOPUTb N3MepPeHMe ONTUYECKON NAOTHOCTY.

OnpedenieHue KOHUeHMpayuu pacmsopéHHO20 sewecmsa 8 npobe

CronocHuTe KIOBETY U 3aneilTe B Heé Npoby C HEM3BECTHOM KOHLEHTpaL el pacTBOPEHHO -
ro BelecTBa. M3mMepbTe ONTUYECKYHO NIOTHOCTb A4AHHOIrO PacTBOpa M Nno rpaduky onpeaenuTe,
KaKOW KOHLeHTpaL WM COOTBETCTBYET NONYYeHHOe 3HaueHne. OTMeTbTE AaHHYI TOUYKY Ha Kanu-
OpoBOYHOM rpacdhuke. B 0TYéTe yKaXnUTe KOHLLEHTPALMIO BELLECTBA B KOHTPONbHOW Npobe.

OTyéT. Monbepute ANUHY BOHbI ANA ONPEAENEeHUA ONTUYECKOW NNOTHOCTU. 3aN0NHNUTE Ta-
onuuy.

LiBer

LNnHa BONHbI, HM

OnTunyeckas NAOTHOCTb

3anonHure Ta6m/|u,y. Onpe,u,enMTe onTUYeCKY0 NJIOTHOCTb CTaAHAAPTHLIX PACTBOPOB.

KoHueHTpauus 0
OnTunyeckas NAOTHOCTb 0
BbigoObi:

B BbIBOAAX YKa3aTb, KaK MOXHO onpenesintb KOHLUEeHTPAL N0 BelLeCTBa B paCTBOPE C NOMO-

Wb KOSIOPMMETPUYECKOro MeToAa.
KoHmposbHble sonpochbl:

1. Kakue meTombl onpefeneHuns KOHLEHTPALWUM BELLECTBA B PACTBOPE BaM M3BECTHbI?
2. MOXHO N1 OnNpeaenuTh KOHLEHTPALMIO BEWeCcTBa B PacTBOPE, eC/I OHO HECLBETHO W

npv pacTBopeHunn obpasyeT becLBETHbIN PACcTBOP?
3. 3adaHue 018 hodzomosKu K TMA, BIP

Kakon cnocob Henb3s MCnonb30BaTh ANA ONPefeNeHNs KOHLEHTpaLnu pacteopa’?

1) C ucnonb3oBaHMeM onpeseneHns OnTUYECKON NAOTHOCTM OKPaLWEeHHOro pacTBopa.

2) OnpepeneHune NAOTHOCTK pacTBOpa C NOMOLLbI apeomeTpa.

3) BbinapuBaHue pacTBOpa OMpefenéHHOW Macchl, C NOCAeAYIOWMM B3BELWNBAHNEM bOe3-
BOAHOIO Bel,ecTsa.

4) LeHTpudyruposaHue pacTeopa.

JononHumensHaa uHgpopmayua

Bacunbes B.M., Mopo3oBa P.M., Kouepruna JI. A. MpakTukyM MO aHaNUTUYECKON XUMUM:
Yueb. nocobue ans By3oB. — M.: Xumusa, 2000. — 328 c.

JlabopamopHbil onbim Ne 8.
«PaznoxeHue Kpucmannozudpama»

Teopemuyeckas 4yacmob

Kpuctannornapar - BewWeCcTBO, B KPUCTANIMYECKYIO PELETKY KOTOPOro BXOLUT KpuUCTan-
NN3aLMoHHan BoAa. [pu HarpeBaHUM KPUCTANNOrMAPaT pa3pyLlaeTcs, NPUYEM BeLLeCTBO pac-
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TBOPAETCA B BbIAENNBLIENCS BOAE. BHEWHe 3TO BBIFIAAUT KAk NNaBJeHUE, HO OT/IMYAETCS TEM,
YTO eC/M NPOAOIXUTL HarpeBaHue, Boga Ucnaputcs, a b6e3BofHas COMb OCTAHETCA B TBEPAOM
BUAE.

Ecnu nonydeHHbIi pacTBOpP OXNaxnAaTh, TO TEOPETUYECKM KPUCTANNOrUAPAT KPUCTANN3Y -
eTCa NPy TOW Xe TemnepaTtype, YTo U nnaBuncs. OLHAKO 4acTo KPUCTANAN3ALUN HE NMPOUCXO-
AVUT, a 0bpa3yeTca mepechileHHbI pPacTBOpP O€3BOAHOW COMM B KPUCTANIN3ALMOHHOW BOJE,
KOTOpbIN BeAET cebs TOUHO TaK Xe, Kak v NtobON Apyroi nepechilleHHbI pacTBop. YTobsl 3a-
KPUCTaNIN30BaTh KPUCTANIOTMAPAT, B TAKOW PACTBOP HYXHO BHECTM 3aTPaBKYy KPUCTaNIOrM-
ApaTa.

[Tlbakmuyeckas yacms

Lenb pabomsi: CHOPMMPOBATL Y LKOMbHWKA MOHATME «KPUCTANNOMMAPAT» M NpencTaBie-
HMe O NPOoLLeCCe ero pasnoxeHns (B TOM Yncae 0 TemnepaType pasnoxeHus).

MepeyeHb damyukos yugposol nabopamopuu: BATYMK TeMnepaTypbl NAATUHOBbLIN.

JononHumensHoe 06opydosaHue: Npobupka, WTATUB C NAnNkon U My(hToW, CUPTOBKA.

Mamepuansl U peakmusbl: CNMPT  3TUNOBbIA, HECKONBKO KPWUCTaNAOrMApaToB
(Na25203 - 5H20, NazS04 » 10H20, CaCl; - 6H20, MgSO4 - 7H,0, CH3COONa - 3H20 u ap.).

TexHuKka 6e3onacHocmu:

BbinonHeHMe Mep 6€30MacHOCTW NPU HarpeBaHUM NPoBUPOK U NOb30OBAHUM CMINPTOBKAMM.

MHCMpPYKUUA K 8bINOJIHEHUIO:

1. BHecuTe B Npobupky 5 r kpuctannorugpara.

2. 3akpenuTe npobupKy B nanke WTaTKBA BEPTUKANLHO M OCTOPOXHO HarpesanTe npobup-
Ky, NepemelunBas Cogepxnmoe AaTYnKkom TemnepaTypbl. O6pamume B8HUMAHUE HA NNATO Ha
KPUBOM 3aBMCMMOCTM TeMmepaTypbl OT BPEMEHM - OHO Kak pa3 COOTBETCTBYeT TeMmmepatype
NiaBAeHUA KpucTanaormapara.

3. Korga kpuctannorngpaT pacnaaBuTca, npekpaTuTe HarpeBaHne, 0CTaBMB AATYMK B pac-
nnase. JoOXAuTeCb OXNaXAEHWs PacTBOpa A0 KOMHATHOW TemnepaTypbl (MOXHO MOCTaBUTb
noA, nNpobupKy cTakaH ¢ XONOLHON BOAOW).

4. Tenepb NpoBeAuTe 0bpaTHbIN Npouecc (kpucTannusaumnio). na 3Toro U3BNeKUTe AaTYMK
N MPUKOCHWUTECH UM K KPUCTANIMKAM KPUCTANNOrMapata Tak, ytobel 1—2 Kpuctanna npuannau
K maTymky. Morpy3uTte AaTtunk C NPUAUNWMUM KPUCTANIOM B PACcTBOP W IHEPTUYHO MepeMeLmn-
BaliTe paCTBOP AATYMKOM. UTO MPOMCXOAMUT C COLEPXKUMbIM MPOOUPKN 1 Kak MEHSETCS ero Tem-
nepartypa? lnaTo Ha KPMBOM 3aBUCUMOCTM TeMmnepaTypbl OT BPEMEHU COOTBETCTBYET KPUCTANI -
nn3aumn KpucTanaorngparta.

Pe3ynbTaTbl M3MEpPeHUN/HabNOAEHNI

Ha ckonbko yaanocb
Temnepatypa TemnepaTtypa
Kpucrannorugpar nepeox/jiaAuTb
nnaBjieHnsa Kpuctanaumsauyum
pacnnas
Bbi800bi:

OTpa3uTb MHAMBUAYANLHOCTb TEMNEPATYP PA3/NOKEHNS Y KAXA0r0 KpUCTannornapara.
KoHmposbHble sBonpocsi:

1. [danTe onpepeneHne NOHATUIO «KPUCTANNOMUAPATY.

2. Bce nu kpuctannornppatbl «nAaBATCA» MPU HArpeBaHUK?

3. Bblumcnute mMaccoByio fonto 6e3BOAHON CONM B BbILAHHOM BaM KpWUCTannorugpare.
4. 3adaHue Ons passumus YHKYUOHA/IbHOU 2paMOMHOCMU
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[a3bl Takxke cnocobHbl 06pa3oBbiBaTh rMApaThl. Hanpumep, meTaH obpa3yeT oyeHb He-
ycTonumebin ruapat coctaBa 4CHs-23H20. Tmapart BHeWHe HANOMWHAET CHEr, OH MOXET ro-
PeTb, Nerko pacnafaeTcs Ha BOAY W ra3 npu NOBbILEHUN TemnepaTypsl. [1pu Aobblye U TpaHC-
NOPTUPOBKE NPUPOAHOro rasa ruapaTbl MOTYT 3aKynopueatb Tpybbl. [peanoxuTe cnocob,
npefoTBpaLLaOLLMA 0bpa3oBaHMe TBEPAbIX TMAPATOB B TPybax.

JononHumenbHaa uHgpopmayus

Kpuctannsl. Kpuctannornapatsl: MeToanyeckue ykasaHus K nabopatopHbeiM paboTtam/
H. . MudTaxosa, T. H. lNeTpoea, W. . PaxmaTynnunna. KasaH. roc. TexHon. yH-T. — KasaHb,
2006. — 24 c.

lMpakmuyeckas paboma Ne 4.
«OnpedeneHue pH pacmsopos Kucsiom u wesio4yel»

Teopemuyeckas 4acmeo

Tak Kak BOCbMUKNACCHUKM HA YPOKax MaTeMaTuKK ewwé He u3yyanu norapudmel, To Npuxo-
AVTCA OTKA3aTbCA OT BBEAEHMSA MOHATUA «norapudm». ITO MOXHO caenatb B 11 knacce, nocne
TOrO KaK YYEHUKMW 13yyaT AAHHbIA MaTepuan.

Ha nepBom 3Tane BOCbMUKAACCHWKAM CieayeT 06bACHUTb, YTO BeMYMHA pH XapakTepusy-
€T, HACKONbKO Cpefia PacTBOpa KMC/IAfA MK LLeNoYHas. B yncton Boge v B HEUTPanbHbIX pac-
TBOpax 3HayeHue pH pasHo 7. B pactBopax kucnot pH meHbwe 7. Ecin pH HaxoAmUTCa B MHTep-
Basie 5—7, TO cpefa pacTBOpa CYMTAeTCA C1abOKUCNOTHON, ecim pH MeHbLue 5, TO CUAbHOKNC -
NIOTHOW: YeM CUbHEee KUCNOTa, TEM HUXe 3HayeHue pH.

B pacTBOpax co WwenoyHoW cpepoi nokasatenb pH bonbwe 7. PacTBop cumTaeTca cnabo-
LLeNoYHbIM Npu pH 0T 7 A0 9 1 cunbHowenoyHbIM npu pH bonbuwe 9.

3HayeHusa BoaopoLHOro nokasatens (pH) BOLHbIX pacTBOPOB PACNPOCTPAHEHHBIX BELLECTB
00blYHO HaxoasTcs B MHTepBane oT 1 fo 13. MpubanxéHHO oueHNTb pH pPacTBOPOB MOXHO C
NOMOLLbIO KMCIOTHO-OCHOBHbIX MHAMKATOPOB. /19 60nee TOYHOro M3MepeHMs BOAOPOLHOrO
nokasaTens UCnonb3yrT Nnpubopsl — pH-MeTpbI.

[lpakmuyeckas 4yacme

Lenb pabomsi: chopmmpoBaTh NpeacTaBieHne o pH kak 0 XxapakTepncTuke KUCNOTHOCTU
Cpenbl. BBeCTn accoumaTuBHYK CBA3b MeXAy LWUMDPOBbIM 3HAYeHMeM pH M COOTBETCTBYHOLLMUM
AHANOrOBbIM CUFHAIOM: LLBETOM MHAMKATOpA.

[epeyeHb damyuko8 yugposol nabopamopuu: patymk pH.

JonosHumenbHoe 060py008aHUE: WTATUB C 3AXUMOM, NATb XUMUYECKMX CTaKaHOB (25 mn),
npobupku, NpoMbIBaNKa C AUCTUNIMPOBAHHON BOAOWA.

Mamepuanel u peakmussi: 0,1M pacteopbl HCI, HNO3, NaOH, Ca(OH), (HacbliweHHbIA pac-
TBOP), PACTBOPbI MHAMKATOPOB: 1AaKMYyCa, METUIOBOIO OpPaHXeBOro, GeHondTanenHa; yHmsep -

CanbHas MHAMKAaTOpHas bymara; punbTpoBanbHas bymara.
TexHuKa 6e3onacHocmu:

1. PaboTtaTb B Oukax.

2. CobniopaTh Mepbl be30MacHOCTY NpK paboTe Co Lwenoyamm n pasbasneHHbIMU KUCTOTAMU.

YyBCTBMTE/NbHbBIN 3N1€MeHT AaTunmka pH — CTEKNSHHbIA Wapuk B ero HmxkHen yactu. OH
OYEHb XPYMKWIA, NOITOMY He ClefyeT KacaTbCa UM NH0ObIX TBEPAbIX NOBEPXHOCTEN UK POHSTD.
[laTumK XKenaTenbHO 3aKpennaTh B LWTATMBE.

MHCMPYKUUA K BbINOJIHEHUK):

1. 3akpenuTte aatuuk pH B nanke wWTaTnBa. B nepBbI CTakaH HanenTe CONAHYHO KUCNIOTY.
Morpy3uTte 31eKTPOL B PacTBOp, He MeHee yeM Ha 3 cM. Koraa nokasanus npubopa ctabunu-
3UPYIOTCS, 3anuwuTe 3HauyeHne pH B Tabnuwy pe3ynbTaToB U3MepPEHWA.
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2. Pazpenute pacTBOp KUCIOTHI NO TPEM Npobupkam 1 fobaBbTe K HAM No 1—2 Kanau uH-
AVKaTopa. 3anuiumnTe HabnoaeHus.

3. HaHecuTe CTEKNAHHOW Manoykoil Kanak pacTBopa Ha YHWBEPCANbHYH WHAMKATOPHYIO
bymary. 3anuiumTe HabnwaeHNS.

4. Tanoyky npoTpute GUNLTPOBaNbHOW ByMaroii.

5. TwaTtenbHO ONONOCHUTE AATYMK pH M3 NMpOMbIBANKKM HAA CTakaHYMKOM Ans caumsa. [lo-
BTOPMTE TOT Xe IKCNePUMEHT C APYrnmu pactesopamu (cHavyana - ¢ NaOH, pganee - ¢
Ca(OH),, noTomM — € KMCNOTaMmn, MOTOM - C BOAOMNPOBOAHOW BOAOK).

6. Bo3bMuTe Npoby C HeM3BECTHLIM PACTBOPOM U BbLIACHUTE, Kakas B Heli cpefa. [na 3Toro
UCMbITANTE €€, KaK COYTETE HYXHbIM, 3aMULWINTE, YTO HABAOAANMN W YTO U3 3TOrO CNeAyeT.

Pe3ynbTaThl U3MEpeHWt/HabnoaeHWiA

Boponpo-
WUccnepyemblit pacTsop HCI HNO; BOAHAas BO- NaOH Ca(OH):
Aa
Cpepa KncnoTHas HenTpanb- OcHoOBHas
Has

3HayeHune pH no patuunky

LigeT nakmyca

LieeT MeTunoBOro OpaHXeBoro

LigeT dheHondTanenHa

Lget YHUBEPCAJIbHOIO MHANKATOPA

BbiBoObI:

Ykazatb, Kak MOXHO OnpeaenuTb Cpeay pacTeopa.

KoHmposbHble sonpocsi:

1. YTo obuero B hopmynax BeLLeCTB, AAKOLWMNX KUCNOTHYIO Cpeay?

2. Yto obuwero B hopmynax BeLLecTs, AalOULUX OCHOBHYIO cpeny?

3. 3adaHue 0na pazsumus (YHKUUOHA/IbHOU 2pamMomHocmu

PH KOXW 1 BONOC 340POBOr0 Yes0BeKa COCTABNAET MPUMEPHO 5 (CMOTpM wkany). Ans Mbl-
TbA BONOC TaHA NCMONb3yeT HEUTPaNbHbIN WaMnyHb ¢ pH B npesenax 6—8.

&
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Puc. 13. Wkana pH cpenbl
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Kakyto XUAKOCTb MOXET UCMONb30BaTh TaHA B KAYeCTBE OMNONACKMUBATENS BOMOC NOCNAE Mbl-
TbA FO/IOBBI, €C/IN OHA XOYET NOAAEPXKaTh eCTECTBEHHbI pH BoNnoC?

1) AnucTunnnpoBaHHyo BOAY.

2) Lloxpesyto Boay.

3) Cnabblit pacTBOP MULLEBOW COAbI.
4) Cnabblii pacTBOP NMMOHHOMO COKa.

JlabopamopHbil onbim Ne 9.
«OnpedesieHue pH 8 pa3Hbix cpedax»

Teopemuyeckas 4acmeo

B uncToi Boze 1 B HeMTpasibHbIX pacTBOpax 3HayeHue pH paBHo 7,0. Ecnm n3-3a Manbix
npumecen (B Nepeyt oyepeab PACTBOPEHHOrO YreKUCIOro rasa U ammuaka) B AUCTUAANPO -
BaHHOW BoAe B nabopatopun pH moxeT konebaTbcs ot 6,0 Ao 8,0, To cpeny € 3TUM Ananaszo-
HOM pH cynTaloT HeMTpanbHOW. Yem meHbwe pH, TeM cpeaa kucnee. pH KOHLEHTPUPOBAHHBIX
KNCNOT NpuMepHO paseH —1. Yem pH bonblwe, TeM cpepa oCHOBHee. B KOHLLEHTPUPOBAHHBIX
pacTBopax uenovyen pH okono 14,0. B kucnotax 0,1 monb/n pH ~ 1,0, B wenoyax Ton xe
KoHueHTpauuu pH =~ 13,0.

[lpakmuyeckasa 4Yacmo

Lenb pabomsl: chopmmpoBaTh NpeAcTaBieHne o wkane pH.

MepeyeHb damyuko8 yugposol nabopamopuu: patymk pH.

JononHumenbHoe obopydosaHue: WTATUB C 3AXUMOM; NATb XUMUYECKUX CTakaHOB (25 mn);
NpOMbIBaJIKaA.

Mamepuanbl U peakmusbi: YHUBEpCanbHas WHAWKATOpHas bymara, 0,1M pacTBopbl X10po-
Bogoposa HCl n ruppokcupa Hatpua NaOH, BogonpoBoAHas BOAa, COKWM, MUHepaibHas BOAA,
PAaCTBOPbI CTUPA/IbHBIX MOPOLLKOB, IKCTPAKTbI Yas U Kode.

TexHuka 6e3onacHocmu:

1. PaboTaTb B OuKax.
2. CneumanbHble Mepbl be3onacHocTU npu paboTe co Wwenoyamu u pasbaBneHHbIMU KUC-
NnoTamu.

3. YyBCTBMTE/IbHbIN 3N1E€MEHT AaTuMka pH — CTEKNSHHBIA WApWK B €ro HukHen yactu. OH
O4YeHb XPYNKUW, MOITOMY He CnefyeT KacaTbCA MM /0bbIX TBEPAbIX MOBEPXHOCTEN MAN PO-
HATD.

MHCMPYKUUA K BbINOJIHEHUI:

1. 3akpenuTe aatuymk pH B nanke wraTtuea.
2. B cTakaH HaneiiTe CONAHYIO KUCIOTY.

3. Torpy3nTe 3neKTPOL B PacTBOp, He MeHee YeM Ha 3 cM. Koraa nokasaHusa npubopa cra-
OUNU3MpyIOTCS, 3anuiumnTe 3HayeHne pH B OTUET.

4. MMomecTuTe B 3TOT PAcTBOP KYCOUYeK YHUBEPCANbHOM MHAMKATOPHOM Bymaru u oueHuTe
3HavyeHune pH no ero okpacke. CpaBHWUTE NOKa3aHUA AaTuymka pH v MHAMKATOpPHOM Bymaru.

5. TwartenbHO OMOMOCHUTE CTakKaH M AaTyuk pH AUCTUNANPOBAHHON BOAOW U3 MPOMbIBANKM
W norpy3uTe ero B pacTtBop ruapokcuaa Hatpus NaOH. 3anuwuTe 3HayeHune pH B pe3ynbTathl
n3mepeHuii. NMomecTuTe B pacTBOP Kycouek UHAUKATOPHOM bymaru v oueHWUTe 3HayeHue pH no
ero okpacke. CpaBHWUTe NoKa3aHus.

6. lNpoBeanTe n3mepennsa pH ocTanbHbIX PAacTBOPOB.
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Pe3ynbTaThl M3MepeHUN/HabnLeHUN

. 3HauyeHune pH no yHusepcanb-
Wccnepyemblit pacTBop 3HaueHue pH no patumky
HOMY MHAMUKaATOPY
Bbigoosbi:
OTpa3nTb BO3MOXHOCTW ONpeAeneHns KUCAO0THOCTM Cpelbl C MOMOLLbI MHAMKATOPA W AaT-
ynka pH.

KoHmposibHble sonpocebi:

1. B kKakom n3 nccnepyemblx pacTBOPOB CaMad BbICOKAA KOHLLEHTPALMUA KUCAOTbI?

2. Kakue pacTBopbl, MpuMeHaeMble B ObITy, MMEIOT LLENOYHYIO PeakLuio cpesbl?

3. B kakux pacTtBopax 61u3Koe 3HauyeHWe BOAOPOLHOr0O nokasartens?

4. 3adaHusa ons pazsumus YHKYUOHA/IbHOU 2pamMOmHoCcmu

1) MeTeocnyxba ropoaa 3adukcupoBana BeinageHne [OXAEBbIX 0cagkos ¢ pH = 2,5.
Kakyto oKpacKy npuMyT W3BECTHbIE BAM MHAMKATOPbI B TAKOW AOXAEBON BOAE?

2) Y4yeHUK pewunn nccnefoBatb pacTBOp CTMPANbHOrO MOPOLWKA C NOMOLLbI nakmyca. Og-
HAKO BbIOPAHHbI MHAMKATOP HE3HAUMTENbHO U3MEHWUN CBOK OKpacKy. Kak MHaye nNpoBepuT,
Kakas cpefa B uccnesyemMoM pacteope?

3) Kak byzneT u3MeHsTbCA 3HaYeHMe pH HACbILWEHHOro BOAHOMO PacTBOpPaA YrNEeKUCIoro ra-
3a Npu HarpeeaHuu? MNMouemy?

4) X0351KN BABHO MPUMETMAKM U UCMOMb3YIOT CBOWCTBO CBEKOILHOrO OTBapa. Ytobbl bopuy
ObiN APKO-KPACHbIM, B HEFO Nepej OKOHYAHWEM Bapki A00aBAAOT HEMHOMO MULLEBOW KNCIO-
Tbl - YKCYCHOW UMM NUMOHHOW. LIBeT MeHseTcsa bykBanbHO Ha rnasax. ObbACHWUTe 3TO ABne-
Hue.

JemoHcmpayuoHHbIU 3kcnepumeHm Ne 5.
«0OcHosaHus. Tennosol 3¢pgpekm peakyuu 2udpoKcuda Hampus
C Y2J1eKuc/ibiM 2a30M»

Teopemuyeckaa 4acmeo

JlaHHbIN OMBIT HArNAAHO LEMOHCTPUPYET XUMUYECKNE CBOWCTBA LLENOYEN U KUCTOTHBIX OK—
CMAOB. N4 ero NpoBeAeHUs peKkoMeHAyeTCs bpaTb konby Takoro pasmepa, YTobbl AaTYMK TeM -
nepaTypsbl, NPOXOAS Yepe3 pe3nHOBYI0 NMPODKyY, Kacancs nopoluka rapokcuaa Hatpus. Ans
COKpallleH!s BPEMEHU NMPOBEAEHMUS OMbITa yylle UCMONb30BaTh HE FPaHy/bl MMAPOKCUMAA Ha-
TPUS, a NOPOLLIOK, T.6. HE06X0ANMO NpeaBaAPUTENIbHO PACTEPETD LLEI0Yb B CTYMKE.

Mpn NpoBeAeHUM ONbITA HA CTEHKAX KONObl KOHAEHCUPYETCS BOAA, KOTOpas obpa3syeTcs
COrNTAaCHO YPABHEHUIO peakLLuu:

2NaOH + CO2 = Na2COs3 + H;0 + Q

[lpakmuyeckas 4yacmeo

Lenb pabomel: Harna4HO NOKa3aTb XMMUYECKME CBOMCTBA LLEIOYEN U KUCTOTHBIX OKCU-
L.OB.

MepeyeHb damyukos yugposol nabopamopuu: [aTYMK TemnepaTypbl NAATUHOBLIA, AATYMK
AABNIEHUA.

JonosHumenbHoe obopydosaHue: Konba KpPyrnofoHHas; pe3nHoBas Npobka c oTBepCTUA-
MU ANS LATYMKOB TeMMEepaTypbl U AaBneHWs; annapat Kunna uanm npubop KuprowkuHa, 3aps-
KEHHbI peareHTamm ANs noayyeHns yriaekucnoro rasa.
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Mamepuanbl u peakmusbl: TMAPOKCUA HATpus, consHaa kucnota (1:2), Kycoukum mpamopa.
TexHuKa 6e3onacHocmu:

1. He ponyckanTe nonafaHua WeA0YM Ha KOXY M OLexXAay.

2. lpn u3MmenbyeHUN rMAPOKCMAA HATPWA HALEHbTe 3aWWUTHbIe MepyaTKW W MPOBOAUTE
OMbIT B BbITAXXHOM WKady.

Obpamume sHUMaHue! B LaHHOM ONbITe HeNb3S UCMOAb30BATb NIOCKOAOHHbIE N KOHUYe-
ckue Konbwl!

MHCMPYKUUA K BbINOJIHEHUI:

1. KpyrnoZLoHHyl Konby 3anosHUTe yrnekuciabiM ra3oMm u3 annapata Kuna mnu npubopa
KnprowkunHa.

2. TonHOTY 3aNONHEHUS MPOKOHTPONUPYWTE NPWU NOMOLLM FOPALLEN NYYMHbI. B HanonHeH-
HYI0 ra3oM Konby BbICTPO HACbINbTE MOPOLOK MMAPOKCUAA HATPMs (Ha konby émkocTblo 0,5 N
cnenyet B3aTb 0kos0 10 r NaOH) 1 repmMeTUYHO 3aKponTe NPobKON C AaTYMKAMMU.

3. HauHuTe u3mMepeHus u Habnwaaite, Kak B TeueHne 2—3 MUHYT U3MEHAIOTCS 3HAYEHUS
TemnepaTypsbl U AaBneHuns (Mnu obbéma) B Konbe-peakTope.

Pe3ynbTaThl HabOAEHWIA

HauvanbHble noka3aHus KoHeuHble noka3aHus

JasneHune

TemnepaTypa

BbigoObi:

YKa3aTb, Kakme NpuU3HaKW YKa3blBAOT HA NPOTEKaHME peakLuu.

KoHmposibHble 8onpocbi:

1. Kakasa peakuusa npotekaeT B konbe? CoctaBbTe €€ ypaBHEHWUE PeaKLUN.

2. YTO MOXHO CKa3aTb O TennoM 3ddekTe AaHHOW peakunn? Kakme uamepeHus no3pons-
0T BaM CAeNaTb TaKOW BbIBOA?

3. Kak u3meHseTcs pasneHue (unm obbvéMm) rasa B npouecce peakuuu? MNpeanoxunTte obb-
ACHEeHMWe HabngaemMomy SBAEHUIO.

JlabopamopHbil onbim Ne 10.
«OcHosaHus. Peakyus Helimpanusayuu»

Teopemuyeckaa 4acmeo

Mpn NpUAMBaHMK K PACTBOPY LLENOYM pacTBOpa KUCAOTbl pH byaeT cHukaTbca. Mpu pas-
HOMePHOM NPWUAUBAHWKM PACTBOPA MOXHO LOOMTLCA XOpOLWero rpaduyeckoro n3obpaxeHus
KPUBON TUTPOBAHWA CUBHOTO OCHOBAHMA CUIbHOW KMCNOTOW. Ha rpaduke BUAEH CKAYOK TU-
TpOBaHUA, Koraa pH pacTeopa 3a KOpoTkoe BpeMs (Npu A0OaBAeHUM HEOONLLIOrO KOANYeCTBA
KWCNOTbI) U3MEHAETCA 3HAYNTESIbHO.

Mpn HanMuyuu y uudpooii nabopaTopun GyHKLUM BBELEHUA OTAENbHbIX TOYEK MOXHO Npu-
0aBnATb B CTakaH MoOpLUW CONAHOW KUCIOTbl onpeaenéHHoro obbéma u BbluMCNaTy pH nony-
YeHHOro pacTeopa.

[lpakmuyeckaa 4yacmsb

Lenb pabomei: n3yuynTb U3MeHeHus pH npu HeMTpanusaumm pacTeopa CUALHOIMO OCHOBA-
HUA CUbHOW KUC/TOTOWN.

[epeyeHb damyuko8 yugposol nabopamopuu: patymk pH.

JonosHumenbHoe 06opydosaHue: CTakaH Xumudeckun Ha 150 mn; bropetka Ha 25—50 mn;
MarHWTHaA Melanka, pe3MHoBas rpywa; nunetka Ha 20 MA; WTAaTUB ANA 3NEKTPOLOB; WTATUB
NnabopaTopHbIN.
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Mamepuanbl u peakmussi: LUCTUANNPOBAHHAA BOAA;
consHasa kucnota, 0,1M pactsop; 0,1M pacTsopa ruapok-
cnpa Hatpums; 1%-Hbln pacTBOp heHondTanemnHa.

TexHuKka 6e3onacHocmu:

1. PacTBOpbl CUNILHOM KUCNOTbI U LWLEN0YN — eflKue Be-
wectea. Mpu pabote ¢ HUMKU HeobxoaMMo cobnwaaTb
OCTOPOXHOCTb.

2. OcobeHHO cnenyeT bepeysb rnasal

MHCMPYKYUA K 8bINOJIHEHUIO

1. Mpu noMoLM Pe3nHOBOW FPyLIM HANOAHWUTE NUMNeT-
Ky 0,1 M pacTBOpOM rMAPOKCMAA HATpKA.

2. B cTakaH nepeneiiTe OTMepPEeHHbI 0ObEM pacTBopa
wenoyn (10 mn). Mpuneite B cTakaH 20 MA ANCTUAANPO-
BaHHOW BOAbl. OCTOPOXHO OMyCTUTE B CTAKaH MArHUTHbIN
AKOpb.

3. lMomecTuTe cTakaH Ha pabouyyl MOBEPXHOCTb Mar-
HUTHOW MeLwanku. Bknounte Mewanky m 0CTOPOXHO, YTO-
Obl He Pa3buTb INEKTPOA, ONMYCTUTE €ro B CTakaH C pacTBO-
poM wenouu (puc. 14). Puc. 14. YcTaHOBKA A/1S KMCNOTHO-

4. 3aKkpenuTe 3/71eKTPOA, B WTATMBE. AKOPb MELIANKN  OCHOBHOTO TUTPOBaHUA: 1 — Bio-
He LO/MIKEH KacaTbCA 3NeKkTpoha. HauHuTe 3anncb u3Mepe-  peTka; 2 — WTATUB A8 3aKpenie-
HUI, BOXAMUTECH, NOKA MOKA3aHMA 3NeKTPOAA CTaHyT CTa-  HuA Aatuuka pH; 3 — patumk pH;
BunbHbIMK. MprbasbTe K pacTBOPY 2—3 Kanau pactBopa 4 — AKOPb MAarHUTHON MeWasky;
(beHondTanemHa. 5 — MarHuTHad Mmewasnka

5. Mpunueante ¢ oanHakoBoW ckopoctblo 0,1 M pac-

TBOP XJIOPOBOAOPOAA B CTaKaH C paCTBOPOM LLLESIOUMN.

6. O6pamume BHUMaAHUe, YTO NPW NPUBNVXEHUN TOUKN HeUTpanu3auuu (koraa bynet npu-
NNTO NpUMEpPHO 9,5 MA pacTBopa KUCNOTbI) PACTBOP KUCIOTbl A00aBASNTE NO KansMm.

7. B MoMeHT obecL,BeunBaHNA OKpackn theHonhTanemHa AOCTUraeTCs ToYKa HelTpanmsa-
uun. pH pacTBopa B 3TON TOUYKE PaBeH 7.

8. lMpunente ewwe HECKONbKO MUAAUAUTPOB PACTBOPA KUCIOTbl B CTAKaH.

Pe3ynbTaThl M3MEPEHWIi/HabNI0AEHUI

- W

ot

PacTBop nocne
pob6asneHuns
n36bITKa KNCNOTbI

MUcxopaHblit pacTBop PacTBop B TOuke
wenoum 3KBMBAJIGHTHOCTHN

3HayeHue pH

LigeT dheHondTanenHa

BbigoOsbI:

YKa3aTb, Kak MOXHO ONpPeAeNnTb TOYKY IKBUBANEHTHOCTM (KOrAa WeNno4yb NONHOCTbIO BCTY-
NUNa B peakLmio C KNCN0TON).
KoHmposibHble 8onpocsi:

1. ObbACHMTE, KaK 1 MOYEMY U3MEHAETCS 3HauYeHUe pH pacTBopa Npu TUTPOBAHUN CUbHO-
roO OCHOBAHUA CUNBbHOW KUCNOTOMN.

2. MOXHO N1 Mcnonb3oBaTh BMECTO (heHonthTanenHa pacTBop MeTUIOPaHKa?

3. I'IepeqmchTe Knaccbl BELWECTB, C KOTOPbIMU pPearnpyroT HepacTBOPUMbIE B BOAE OCHO-
BaHMA U LWET0YHN. anBEAVITE npuMepsbl. Hasosute MPU3HaKKU peaKLI,MIZ.
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JononHumenbHaa uHgopmayus

Cycnennukosa B.M, Kucenesa E. K. PykoBOACTBO MO MPUrOTOBNEHUIO TUTPOBAHHBIX pac-
TBOPOB. — JI.: Xmus, 1967. — 139 c.

JeMoHcmpayuoHHbIl 3kcnepumeHm Ne 6.
«TemMnepamypa nnasseHuUs seujecms ¢ pasHbIMU Munamu
Kpucmasnau4yeckux pewémok»

Teopemuyeckasa 4acmeb

BewwecTBa € pasHbIMU TUNAMU KPUCTAUTMYECKUX PEWETOK Pa3nnyalnTca no Gunyeckum u
XUMUYECKUM CBOWCTBaM. Ecn B y3nax Boobpaxaemoi pelwéTkn HaxOAATCA MONeKynbl, Takas
peweéTKa Ha3bIBAETCA MosieKyaapHol. CBA3W MeXay Mosnekynamu cnabole, NO3TOMY MONEKY-
NAPHblE COEAMHEHUA NerKo NIABATCA W KMNAT, PaCTBOPAKOTCA B Pa3HbiX pacTBopuTenax. MNpu-
Mepbl BELLECTB C MONeKynspHou pewétkon: soaa H20, nog I, yrnekncnbin raz CO2 n gp. Mox-
HO YTBEPXAaTb, YTO €C/IM BELLECTBO NPV KOMHATHOW TeMnepaType ra3 uim XuAKoCTb, TO B
TBEPAOM COCTOSAHUM OHO UMeeT MOJIEKY/IAPHYI0 KPUCTA/TNYECKYIO PeLLETKY.

ATOMbI MOTYT COEAUHATLCA APYF C APYrOM KOBaNEHTHbIMU CBA3AMM, HO NMPU 3TOM He obpa-
30BbIBATb OTAE/bHbIX MONeKyN. [NepBbii aTOM CBS3aH CO BTOPbIM, BTOPOW — C TPETbUAM W T.A.
B pesynbTaTte BeCb KpUCTaN/ OKa3blBAETCA NOCTPOEHHbIM U3 aTOMOB, CBA3AHHLIX APYr C APYrOM
MPOYHbIMW KOBAZIEHTHbIMM CBA3AMM. Takaa pelwéTKka Ha3blBAETCA aTOMHOMN. TaKylo pelweéTky 06-
pasyeT anmas, rpadut, okcug kpemuusa (IV) SiO2 n ap. Temnepatypa nnaBneHns Takux BeLLECTB
BbICOKA. OHM O4YeHb YCTOWUYMBDLI, MPAKTUYECKN HW B YEM He PACTBOPAIOTCA M C TPYAOM BCTYNAKT
B XMMUYECKMEe peaKkLum.

Ecnu BewectBo 0bpasyeT MOHHble CBA3U, TO B Y31aX KPUCTAIMYECKON PELETKM HAX0AATCA
WOHbI. Mexay HUMW LeWCTBYIOT 31eKTpoCcTaTuyeckmne (KyN1OHOBCKME) CUAbI, T. €. OHW NPUTATU-
BAKOTCA APYr K APYry Kak 3apsxeHHble yacTuubl. Takasd Kpuctannmyeckas pelléTka Ha3blBaeTCs
WOHHOW, €é 0bpasylT conu, Hanpumep: xnopua Hatpus NaCl, hTopua kanua KF, wenoun, Ha-
npumep: ruapokcng Hatpua NaOH, rugpokcung kanua KOH u ap.

3apAXeHHbIe YacTuLbl B BOOOPaXaeMbiX y3/1aX MOHHOW KPWUCTANMYECKOW PewéTKu npak-
TUYECKM HEemnOABWXHbI. [103TOMYy TBEpPAbIE WOHHbIE KPUCTAbl HE MPOBOAAT 3/EKTPUYECKUN
Tok. O4HaKO B pacniaBe caMyu MOHbI CTAHOBATCA MOABWXHbIMMW, U pacnias NnpuobpeTaeT nek -
TPONPOBOAHOCTb. BONBWMHCTBO MOHHbLIX COEAMHEHWW PACTBOPUMMO B BOAE. TemnepaTypbl
NNABMEHNA N KMNEHNA BELLECTB C MOHHOW KPUCTANNMYECKON PeLIeTKOW LOCTATOYHO BbICOKM.

B xope HacToAwWwero onbiTa NpeanofaraeTcs U3MepeHue Temnepatyp NaaBneHUs MOJeKy-
napHoro coeauHeHna — Boabl (0 °C) n noHHoro — rugpokcuaa Hatpus (323 °C). 3Has cBon-
CTBA BELLECTBA, MOXHO C LOCTATOYHOW TOYHOCTbIO MPEANONOKUTb HANYME TON UK UHOW KPU -
CTa/INYECKOW PeLLETKMN.

[lpakmuyeckaa 4acms

Llenb pabomsi: CpaBHUTb TEMNEPATYPbI N1ABIEHNS BELL,ECTB C MOJIEKY/IAPHON U MOHHOW
KPUCTaNINYeCKUMMN peéETKaMM.

MepeyeHb damyukos yugposoli nabopamopuu; [ATYMK TemMmepaTypbl NAATUHOBBINA; AATYMK
TemnepaTypbl TEPMOMAPHbIN.

ZJonosHumenbHoe 060pydosaHue: CTakaH C BOLOW M KycOukaMu Nbaa; npobupka AeMoH-
CTPALMOHHAA; CMUPTOBKA.

Mamepuanbl u peakmugbl: TWAPOKCUL, HATPUS KPUCTANTUYECKMIA.

TexHuka 6e3onacHocmu:

1. CobnioganTte npasuna pabotsl co wenoyamu. LLlenoub ans nnasneHns AonaxHa ObiTh Cy-
XON.
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2. Tlpu feMOHCTpaLNM HafleHbTe 3aLUTHbIE OYKN.

3. BbicokoTeMnepaTypHbIA AATYMK NOC/IE M3BNEYEHMS M3 PACMNABNEHHOW LLENOYM ONyCTU-
Te Ha HECKO/IbKO MUHYT B BOAY U 3aTe€M NPOMOWTE BOAOWA.

MHCMPYKUUA K BbINOJIHEHUI:

1. B BOAy CO bAOM, HaXOAAWYCA B CTaKaHe, NOMeCTUTEe HWU3KOTEMNEPATYPHbIN AATYMK.
OTMmeTbTe, YTO TeMNepaTypa CMeCu NbAa U BOAbl CO BPEMEHEM OCTAETCA NOCTOAHHOW, XOTH
00bEM NibZla YMEHbLUAETCS.

2. B npobupky nomectute KyCoukM rmApOKCMAA HATPUS U OCTOPOXHO HarpenTe B NnamMeHu
CNMPTOBKK. Korpa HayHETCS nnaBneHue Lenoym, onycTuTe B pacniaB BbICOKOTEMMEPATYPHbIN
Aatynk. OTMeTbTe 3HaYeHKe TemnepaTypbl, NPy KOTOPON H0/bLAS YACTb LWET0YM PACNNABUTCS.

Pe3ynbTaThl M3MePEHWIi/HabNI0AEHUN

o | Meneyewe | 0002 | tunpewensn | renereT
1 Bopa

2 mapokcug Hatpus

Bbisoobi:

OTpa3VITb 3aBUCUMOCTb (PU3NYECKMX CBOWCTB BELLECTB OT TuNa KPUCTA/TNYECKUX PEeLUETOK.
KOHmpOﬂbele B80Npockl:

1. Kak MOXHO 0OBACHUTb, YTO BOAA U FMAPOKCUL HATPWUA CyLWECTBEHHO PA3T/NMYAOTCA MO
TemnepaTypam nnasieHuns?

2. Kakue yacTuubl HaXoAaTCA B BOObpakaeMblX y3/1aX KPpUCTAIMYECKOW PELLETKN NbAa,
rMAPOKCUAA HATpUA?

JlabopamopHbil onbim Ne 11.
OnpedesieHue KUC/I0MHOCMU NOY8bI

Teopemuyeckasa 4acmeo

OnpepieneHne KUCAOTHOCTM NOYB OTHOCUTCA K YMCIY Hanbonee pacnpoCcTPaHEHHbIX aHaNM -
308 B pacTeHneBoacTBe. CyliecTByeT MHOXeCTBO METOLOB aHann3a KUCIOTHOCTW Moys. Haw-
bonee npocTenwmnin MeTon - onpeneneHme pH coneson BbITAXKKW. B kauecTse ConeBoOm Bbi-
TAXKM MCnonb3ytoT 1M pacTBop xnopuaa kanus.

Mo cTeneHn KMCNOTHOCTU, ONpesenseMon B CONEBOMN BbITAXKE, MOYBbLI AENATCS HA pasHble
TUMBL.

Tvn noysbl 3Hauenus pH
OuyeHb CUMNBLHO KUC/bIE MeHee 4
CunbHO Kucnbie 4,1—4,5
CpegnHe kucnble 4.6—5,0
Cnabo kucnble 5,1—5,5
bnuskne Kk HeMTpanbHbIM 5,6—6,0
HenTpanbHble bonee 6

PacTeHMs NPOABASIOT PA3/IMYHYIO YYBCTBUTENIbHOCTb K KMCNOW W LWEeN0YHOW cpeae. Jenpec-
CMS POCTOBbLIX NPOLLECCOB HabnogaeTca npu pH Hxe 5 v Bbilwe 8. OnTUManbHoe 3HayeHne pH
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AN BbIPALLMBAHMA PXU, NONUHA, KapTodens, rpeynxn - 5,5, a ona ropoxa, Kykypyssl, nwe-
Huubl - 6,0 —7,0.

MoBbIWEHHAA KMCAOTHOCTb MU LLENIOYHOCTb MOYBbI HAPYLIAET (U3MONOrMYeckoe PaBHO-
BeCKe B NMOYBEHHOM PaACTBOpPE, YXYALIAeT NUTaHUe pacTeHuil. MoBblLEHME KOHLEHTPALUMN NO-
HOB BOAOPOAA CHVXAET MOCTYNAEHNEe B PACTEHMS Kanua, KanbLus, Maruus, gocdopa.

[lpakmuyeckaa Yyacmsb

Uenb pabomsi: n3meHeHne pH noyBbl.

[epeyeHb damyuko8 yugposol nabopamopuu: patymk pH.

JononHumenbHoe 06opydosaHue: MepHas konba - 250 MAa; uuAnHAP MepHbii - 100 mA.

Mamepuansi u peakmusbi: pacTBop xaopuaa kanuma - 1M.

TexHuka 6e3onacHocmu: cobniofate npasuna paboTbl C INEKTPUYECKMMI Npubopamu.

MHCMPYKYUA K BbINOJIHEHUIO:

ObpaseL, nNoyBbl B BO3AYLWHO-CYXOM COCTOSHUM W3MENbYaloT (Mpy HeobXoAMMOCTH Npocen -
BAIOT Yepe3 cuTo). B3pewwnsatoT npoby nousbl Maccoi 30 r 1 MOMELLAIOT B KOHUYECKYHD KONOy.
C NOMOLLbI0 MEPHOrO LMAMHAPA OTMePAT 75 Ma 1M pacTBopa X/10puAa Kanua v NPpUAMBALOT B
konby. MoyBy C pacCTBOPOM MepemMeLVBalOT B TeYeHMe 1 MUHYTbI. B noNyyeHHyo cycneH3nto
OnyCKaT faTunk pH 1 yepe3 MUHYTY 3aNUCbIBAIOT 3HAYeHKe pH.

MonyyeHHble AaHHbIE 3aHOCAT B TabAULY M ONpPeAenstoT TUM MNOYBbI.

Pe3ynbTaThl U3MepPeHWUN/HabNOAEHNI

Mpo6a nouBbi 3HayeHue pH Tun nousbl

Mpoba Nel
Mpoba Ne ...

BbigoObi:

YkaszaTb TUM NOYBbI, B3STOW ANA aHaNum3a.
KOHmpO/'leble B80NpocCkI:

1. Kakue BeLiecTBa MOXHO MCMO/b30BaTb, YTOObl CHU3UTb KUCJOTHOCTb MOYBbI?

2. Kakne BeliecTBa HeOOXOAMMO BHECTW B MOYBY, YTOObI MOBBLICUTb €€ KMCNOTHOCTb?
JononHumenbHas uHgpopmayus

MpakTUKyM No arpoxumun: yyeb. nocobue.- 2-e n3a. nepepab. u gon./Moa pen. akagemn-
ka PACXH B. I'. MnHeesa. — M.: 3a-Bo MI'Y, 2001. — 689 c.

9 Knacc

JeMoHcmpayuoHHbIU 3kcnepumeHm Ne 1.
«Tennosoll 3¢ppekm pacmeopeHus seuwjecms 8 sode»

Teopemuyeckas 4acme

PacTBOpeHMe BelLeCTB NMpeAcTaBaseT cOboN CHOXHOE (BU3MKO-XUMUYECKOe sBNEeHUe, 3a-
BUCALLEE OT MPUPOLbI PACTBOPEHHOIO BELLECTBA U PACTBOPUTENS, OT TeMNepaTypbl U KOHLLEH-
Tpaumm obpasyroLLerocsa pactsopa.

Mpu paCcTBOPEHUN KPUCTANIMYECKIUX BELLECTB B BOZLE NPOUCXOAAT TPM OCHOBHbIX MPOLecca.

1. Pa3pylieHne KpUCTaNNIMYECKON PELLETKM PACTBOPAEMOrO BELLeCTBA — IHA0TEPMUYe-
CKUW npouecc.

2. Tnapartaums, T.e. B3aUMOLENCTBME YacTUL, (MOHOB UK MOJIEKYN) PacTBOPSEMOro Belue-
CTBA C MOJNIEKY/TAMMN BOAbI — 3K30TEPMUYECKUI NpoLecc.

3. TepeHOC rMApaTMPOBAHHbBIX YACTUL, OT FPaHULLbl KPUCTANA—PACTBOP B 0OLWLUNA 0OBEM
PacTBOpPa, 3TOT NPOLLECC He COMPOBOXAAETCS HU BbIAENEHWEM, HU NOFNOLLEHNEM TENAOThI.
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B 3aBMCMMOCTM OT TOro, Tens0Bon 3hdeKT Kakoro M3 ABYX NMPOLLECCOB (pa3pyLieHue Kpu-
CTanna UaM ruapartauma 4acTuu) npeobnanaet, obwmun Tennoson 3GdeKkT pacTBOPEHUs MOXeT
ObITb BEIMYUHON MONOXUTENBHOW UNU OTPULLATENbHOW.

[lpakmuyeckaa 4yacms

Lene pabomel: onpeaenuTh TeNn0BOW 3 heKT pacTBOPEHUA CEPHOW KWCAOThI, FMAPOKCMAA
HaTPMA U HATPATA AMMOHMUA.

MepeyeHb damyukos yugposol sabopamopuu: LATYMK TeMnepaTypbl NNATUHOBbIN.

JononHumensHoe 06opydosaHue: cTakaH Ha 150 mn - 3 wWT.; CTeKNAHHAA Nanoyka; Nnpo-
MbIBA/IKQ; MepHas Npobupka; wnartesb - 2 LWT.

Mamepuanel u peakmusbl: CepHas KUCNOTa (KOHL.); TMAPOKCUA HATPUA KPUCTANIMYECKUN,
HUTPAT AMMOHMWSA.

TexHuka 6e3onacHocmu:

1. CepHas KMCIOTA U TMAPOKCUA HATPWUA ABNAIOTCA arpeccMBHbIMK BewecTBamu. Heobxo-
AVMMO OCTeperaTbCs UX NONaZaHuA Ha KOXY U O4eXAay.

2. bepeub rnaza!
3. HeobxoanmMo NOMHWUTb NPaBWUIO pa3BefeHUs KUCIOT.
4. Ha paboyem MecTe AOMKHbI ObITb HeWTpPanu3yloWwme CpeacTBa: 2%-Hble PacTBOPbI Mn-

ApOKapboHaTa HaTPUA U YKCYCHOW KUC/TOTHI.
MHCMPYKUUA K BbINOJHEHUIO:

1. B nepBbili CTakaH HaneiTe 50 MA BOAI.
2. C nomolbio faTynka onpepennTe eé Temneparypy.

3. OTtmepbTe 10 MN KOHLLEHTPUPOBAHHOW CEPHOW KUCAOThI U MEANEHHO, NPY NepemMeLnBa -
HUKM PaCcTBOPA CTEKNSHHOMW NANOYKOW BAMBAUTE CEPHYH KMCIoTy. O6pamume BHUMAHUe Ha No-
PALOK CMELINBAHMA BOAbI M cepHOW KucnoTel! CneanTe 3a M3MeHEHMEM TeMnepaTypbl Npu pac-
TBOPEHWUM KncnoTel. Hanbonee BbiCOKOe NMokasaHue TemnepaTypbl 3aHecuTe B Tabauwuy. Jatumk
TWaTeNbHO NPOMOWNTE BOAOM.

4. Bo BTOpOW CTakaH MOMeCTMTE OKONO 8 I TBEPAOro NOPOLKA MMAPOKCMAA HATPUA U BNEN-
Te 50 mn Bogbl. OnycTuTe AaTumMK TeMnepaTypsl M nepemewante pacteop. OTMeTbTe caMoe Bbl-
COKOe 3HayeHune TemnepaTypbl. TwaTesbHO NPOMOWTE AATYMK BOLOM.

5. B TpeTun cTakaH HacbinbTe 15 I MEKOKPMCTANIMYECKOrO HUTPATa aMMOHKA U NpunenTe
50 Mn BoAbl. OnycTUTe AaTunK TemnepaTypbl U BbICTPO Nepemelalite pacteop. Hanbonee HKU3-
KOoe 3HauYeHue TeMnepaTypbl 3aHeCUTe B Tabnnwy.

Pe3ynbTaTbhl M3MepeHUN/HabnaeHNI

Wccnenyemas Anctvnaunpo-

cucrema BanHas soga | BOAa + H:S0; | Boma + NaOH | Bopa + NH.NO;

Temnepatypa, °C

Bbisoosbi:

OTpa3uTb, Kakoi TensoBomn 3dhekT npeobnasaeT Nnpu PacTBOPEHUN B BOAE CEPHON KUCIO-
Tbl, HUTPATA AMMOHWA, TMAPOKCUAA HATPUSA.

KoHmposibHble 8onpochbl:

1. ObbACHWUTE, NOYeMy MPU PACTBOPEHUN OLHMX BELLECTB B BOAE BblAENAETCA TEMNNOTA,
APYrMX — NOraouWLaeTcs.

2. MpennonoxuTe TennoBor 3pdeKT npoLecca pacTBOPeHMs B BOAe TMAPOKCUAA KANUS.
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Mpakmu4eckaa paboma Ne 1.
J71eKmpo/iumsl U He3JIeKmpoJiumal

TeopemuyecKkasa 4acmeb

Mpn pacTBOpeHWM B BOAE MOHHbIX COeAUHEHWUW MONSAPHbIE MOMEKY/bl BOAbI OKPYXAKOT
(CONbBATMPYIOT) 3apSKEHHbIE NOHbI, MepPeBOAs UX B pacTBOP. MonekynapHble COeANHEHNS
CONbBATMPYIOTCA, HO He PacMmaAaloTCs Ha MOHbI. B mepBOM cnyyae pacTBOp MPOBOAMT 3NEKTPU -
YeCKMW TOK, BO BTOPOM HeT.

OnpenennTb NMPUHALNEXHOCTb BELLECTBA WA PACTBOPA BELLECTBA K 3/EKTPONUTAM MOXHO
NPy NOMOLLK N3MepPEeHNS 3NeKTPONPOBOAHOCTM. ECIM 3neKTPONPOBOAHOCTL BENNKA, TO UCCIe-
LYyeMblii 00beKT — 31eKTPonnUT. ECnu 3HaueHMe 31eKTPONpPOBOAHOCTM MeHblwe 20 MKCM/cM,
TO 3TO HE3JIeKTPOUT.

[lpakmuyeckaa 4yacmeo

Lenb pabomsi: onpeaenntb NPUHALNEXHOCTb BELLECTB, CMECel BELLeCTB M PacTBOPOB Be-
LWeCTB K INeKTPOANTAM M HEINEKTPOIUTAM.

[epeyeHb damyukos yugposol nabopamopuu: AaTYNK INEKTPONPOBOAHOCTH.

JononHumenbHoe 06opydosaHue: cTakaHbl Ha 50 MA; WTATUB C 3AXMMOM; NPOMbIBAJIKA.

Mamepuanbl u peakmusbl: LUCTUANMPOBAHHAA BOAA; Mo 20 M 3TWNOBOroO CnupTa, beH3n-
Ha, KEPOCMHA; 5%-HOro pacTBopa caxapo3bl, pactsopa cnupta (1:1), 5%-Horo pacTeopa xn0-
pUAA HaTpuA; 5%-HOro pacTBopa XNOPOBOAOPOAA; 5%-HOro pacteopa rMAPOKCMAA HATpUA,
noBapeHHas conb (TBEpAaAsn), caxap (TBEpAbIN).

TexHuka 6e3onacHocmu:

Mpn paboTe C ropYUMM XUAKOCTAMU (CAUPT, BEH3NH, KEPOCUH) BOAN3M He BOMKHO ObITb
OTKPbITOrO OrHA.

MHCMPYKUUA K 8bINOJIHEHUIO:

1. B cTakaH nomecTuTe NOBApEHHYH COMb U ONYCTUTE B CTaKaH AATYMK 3N1€KTPONPOBOAHO -

cTu. MpOBOANT NN CONb INEKTPUYECKUI TOK?
2. AHanornyHbie fencTBUS NPOBeANTE C CaXxapo30M.

3. B cTakaH HanenTe 20 Ma uccnesyeMoro pacteopa.

4. OnycTuTe B HEero AATYMK 3MEKTPOMPOBOLHOCTW, 3aKpPenaEHHbIN B flanke wTaTuea. Ha-
bnofanTe 3a U3MEHEHWEM 3HAYeHMA 3NeKTPONPOBOAHOCTW. Korpa nokasaHus paTuuka nepe-
CTaHYT U3MEHATLCA, 3aNULLINTE ero 3HaYeHKe B Tabuuy.

5. O6bpamume sHumaHue! [laTunk nocne KaXAOro OnbiTa TL,ATEbHO NMPOMbIBAETCA BOAOM.

6. 3aTem LaTyMK OMycTUTe B CeAYHOWMiA pacTBOP. AHANOrMYHbIe AeNCTBUA NPOLENanTe co
BCEMM PACTBOPAMMU.

Pe3ynbTaThl N3MEpPEHUiA

Ne Ha3BaHue BelyecTBa, 3HayeHue 31eKTPOonpoBOAHOCTH, AnekTponurt
onbiTa pacTBopa MKCM/cM WJIN HEINEKTPOUT

1

2

KonmposnbHbie sonpocsi:

1. ObpalualT BHUMAHWUE, YTO HWU AMCTUNNMPOBAHHAS BOAA, HY TBEPAAA CONMb HE MPOBOAAT
3/1IEKTPUYECKOrO TOKa. TeM He MeHee pacTBOP CONU B BOAE MPOBOAUT SNEKTPUYECKNIA TOK. ITO
3HAYMT, YTO B PACTBOPE OTKYZAA-TO NOSABAAIOTCA MOABMXHbIE 3apaabl. oA, 3To HabnwaeHne
BBOAAT ONpeAeneHne NeKTPONUTA U MEXAHWU3M NEKTPONUTUYECKON ANCCOLMALLNM.
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2. Bcerpa nu BOAHble pacTBOPLI BELLECTB NPOBOAAT 3NEKTPUYECKMI TOK? He Bceraa, T. e.
HEeKOTOpble BeLLeCTBA HE AAT MOHOB NPMU PACTBOPEHUN. ITO - BELLECTBA C MONEKYIAPHON
KPUCTANINYeCKOWN pPeLlETKON.

3. 3adaHus 019 nod2omosKu k TMA, BIP

A) K XOpowwo pacTBOPUMbIM 3/IEKTPOAUTAM OTHOCATCA:

1) ruapokcug bapus;

2) hochat marHus;

3) cynbug megu(ll);

4) kapboHaT Kanbuus.
b) JnekTpuUYeCcKuit TOK NPOBOAUT:
) pacTBOP 3TUNOBOrO CMMPTA;

) pPacTBOP FNNLEPUHA,;

) pacTBOP TNHOKO3bI;

4) pacTBOp MMAPOKCMAA KaNbLKA.
JononHumensHas uHgdopmauua

HeopraHunyeckaa xumua: B 3 1./ Mog pea. 10. [. Tpetbakosa. T. 1: ®usnko-xumumyeckue
OCHOBbl HEOPraHWYeCKOW XUMWUU: YYeOHUK Ans CTyd. Bbicw. y4yeb. 3aBepeHun/M. E. Tamm,
t0. [. TpeTbakoB. — M.: U3paTenbckui LeHTp «Akagemusa», 2004. — 240 c.

1
2
3

JlabopamopHbiti onbim Ne 1.
«BauaHue pacmsopumenia Ha duccoyuayuio»

Teopemuyeckaa 4acmeo

Bo MHOrMx xnopmpax nepexofHbiX METaNsoB CBA3M UMEKT B 3HAYUTENbHOW Mepe KOBa-
NEHTHbIN XapakTep. ManononspHele pacTBopuTenu (CNUPT UAM aLETOH) COMbBATUPYIOT MONe -
Kynbl Lenukom. Mpu pobaBneHWn BOAbI OHA CONbBATUPYET WMOHbI, Bbi3bIBAA INEKTPOAUTUYE-
CKYI amnccoumaumio. LiseT pacTsopa npu 3TOM U3MEHSAETCA, a I1eKTPONPOBOLHOCTb pe3Ko
BO3pacTaer.

[lpakmuyeckaa Yyacmob

Lenb pabomsi: chOpMMPOBATHL NPeACTaBNE€HME O POAN PACTBOPUTENA B INEKTPONUTNYE-
CKOW Amccoumauuu.

MepeyeHb damyukos yugposol nabopamopuu: AATYUK 3NEKTPONPOBOLHOCTY.

JonosnHumenbHoe 060pydogaHue: ABA BbICOKMX XUMMYeCKMX cTakaHa (50 mn); cTeknsHHas
nasaouyka.

Mamepuansl u peakmusbi: CuCl, 6e3BoAHbIN (MMeeT KOpUYHeBbI LBeT. lMonydyatoT, Harpe-
BaA KPUCTANNOrMApaT B YalKe A/1A BbiNApMBAHMA. XPAHAT B MIOTHO 3aKPbLITOM COCYZAe); aue-
TOH WUAKN CNUPT.

TexHuka 6e3onacHocmu:

1. CnupT 1 aueToH - roptoyme BeliecTa. He ncnonb3osaTh OTKPbITOe naams. Cneuunans-
Hble Mepbl 6e30MacHOCTK Npu paboTe C ropYUMK XuakocTamu. N3beratb nonagaHua coneil
MeAN Ha KOXY U OAEeXAY, TaK KaK OHU S4,0BUTbI.

2. Tpu nonafaHum cMbITb XONOAHOW BOLOW 6e3 Mbina.
MHCMPYKUUA K BbINOJIHEHUI:

1. B XxuMunyeckumn ctakaH Haceinbte ~0,5 r 6e38oaHoro xnopuaa meam () CuClz n HaneiiTe
~25 Mn cnupTa unn aueToHa.

2. PacTBOpUTE BELLECTBO, NEpeMeLINBas COLEPKMMOE CTaKaHa CTEKASHHOW nanoykou. Ec-
NN PACTBOPUTb CONb MONHOCTbIO He YAAETCA, aKKYPaTHO CIeTe NONYYEHHbI PacTBOpP B APYrow
CTaKaH.
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3. lMorpy3ute B pacTBOp Wyn AaTyMKa 31eKTPONPOBOAHOCTU U U3MEPbTE 3NEKTPONPOBOA -
HOCTb.

4. Obpamume BHUMAHUE HA LBET pacTBopa. lMpunenTte K pactBopy 25 mn Boabl. Mepeme-
lwaiTe, 06paTUTE BHUMAHME HA U3MEHEHME OKPACKM.

5. M3mepbTe anekTponpoBOAHOCTb NONYYEHHOrO pacTBopa.

Pe3ynbTaThl U3MEPeHWIA/HaboAeHWIA

ANeKTPOnpoBOAHOCTb B CAMPTE ANeKTponpoBOAHOCTb NOCNe

Bewecrso (auertoHe) po6asneHuns BoAbl

Xnopug mean (1)

Bbisoosbi:

OTpa3I/ITb BNNAHNE PaCTBOPUTENA HA INIEKTPONPOBOAHOCTb COJIN.
KOHmpOﬂbele 80Npockl:

1. O YyéM CBUAETENbCTBYET POCT 3/IEKTPONPOBOAHOCTM CONM NpU L0OABAEHWUN BOAbI?
2. [oyemy n3MeHseTCs LBeT pacTeopa?

3. Kak BnuseT npupoaa pacTBOPUTENS HA NEKTPOAUTUYECKYIO AUCCOLMALLUIO?

JlabopamopHbiti onbim Ne 2.
«CusibHble u c/1abble 371eKmpoJiumbi»

Teopemuyeckaa 4acmeo

JDNeKTPOAUTAMU HA3bIBAKTCA BELLECTBA, pPacnafalolmnecs Ha WOHbI BCNeACTBME 3NEKTPO-
NUTUYECKON AuccoumaLum. PacTBopbl 3N1€KTPONAUTOB ABNAIOTCA NMPOBOAHMKAMU BTOPOro POAa,
TaK Kak MPOBOAAT 3MEKTPUYECKUN TOK 3a CYET MOHOB. [10 CMOCOBHOCTU K INEKTPONUTUYECKOIA
ANCCOLMALLMN NEKTPONUTI YCIOBHO Pa3fenaioT Ha CuiibHble U _cnabble. CunbHble 3NEKTPONN-
Tbl MPAKTUYECKN NMOMHOCTbIO ANCCOLLMMPOBAHBI HA MOHbI B pa3baB/ieHHbIX pacTBopax. K HUM
OTHOCATCA MHOrUe HeopraHuyeckue CONU, HEKOTOPbIE KUCNOTHI W wWwenoun. Cnabbie 3neKTpo-
AUTHI IAWbL YACTUYHO AUCCOLUMPOBAHBI HA MOHbI, KOTOPble HAXOAATCA B AMHAMUYECKOM paB-
HOBECUW C HEAMCCOLUUPOBAHHBIMU Monekynamu. K cnabbiM 3neKTpoanTaM OTHOCATCS MHOTUe
opraHuyeckmne KMCNoTbl U1 OCHOBAHMA.

[lpakmuyeckaa Yyacmob

Lenb pabomebl: onpefenunTb, SBAAKOTCS /I BbIAAHHbIE BELLECTBA CUAbHBIMU UNU CNabbIMK
3/1eKTPONTAMN Ha OCHOBAHWUM N3MePEHMUS 3NeKTPONPOBOAHOCTI UX PACTBOPOB.

MepeyeHb damyukos yugposoli nabopamopuu: [ATYMK INEKTPOMPOBOAHOCTH.

JononHumenbHoe o6opydosaHue: TPU XUMUYECKUX CTakaHa (25—50 mn), npoMbiBasika
C ANCTUNNTNPOBAHHOW BOA,OMN.

Mamepuanel u peakmusbi: 10 %-Hble pacTBOPbI CONAHOM, a30THOW U YKCYCHOW KMCNOT (Ke-
naTenbHO B KanenbHULAX); GUnbTpoBanbHas bymara.

TexHuKka 6e3onacHocmu:

Cobniopante Mepbl 6e30nacHOCTY Npu paboTe C KUCAOTaMU U LLeIoYaMMm.

MHCMPYKUUS K 8bINOJIHEHUIO:

1. B Tpu cTakaHa HaneiTe no 25—50 MA AUCTUANMPOBAHHOWN BOABI.

2. B nepBbin cTakaH Ao0baBbTe 1 Kaniw yKCYyCHOW KUCIOTbI, BO BTOPOW - CONSAHOW, B Tpe-
TUA — a30THOMN.

3. W3mepbTe 31eKTPONPOBOAHOCTb KAXA0r0 pacTBOpa, BLITUPas Wyn huabTpoBaNbHON by-
MaroW nocae Kaxaoro n3MepeHus.
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Pe3ynbTaTbl M3MEpeHMUiA

Ne

np06bl 3HaueHue 3NeKTPONpPOBOAHOCTH, MKCM/cM Ha3saHue Bbi4aHHOro BeLleCTBa

1
2
3

Bbigoobi:

OTpa3uTe NPUHAANEXHOCTb BELLECTB K CUIbHBIM W CNAbLIM 31€KTPONNTAM.

KoHmposibHble Bonpochi:

1. Moyemy pacTBOP CONAHOW KUCNOTbI Jlydlie NPOBOAMUT 3NEKTPUYECKMIA TOK N0 CPABHEHMIO
C PAaCTBOPOM YKCYCHOW KMCNOTbI?

2. K Kakum 3nekTponuTaM OTHOCWUTCA PacTBOP a30THOW KMCNOTbI?

3. 3adaHue dna nodzomosku K T'MA, BIIP

dopMynbl TONLKO CNADBIX 3/1EKTPONUTOB NPEACTABNEHbI B PAAY:

1) Ca(OH)2, H2S, H2S04

2) H2COs, NH3eH20, HS

3) KOH, KNO3s, HCI

4) ZnS04, MgCl2, HBr

JononHumensHas uHgopmayus

HeopraHunyeckaa xumus: B 3 T./lMog pea. t0. . Tpetbakosa. T. 1: ®uU3nko-xumumyeckue
OCHOBbl HEOPraHWYeCKOW XUMWUU: YYeOHUK Ans CTyd. Bbicw. y4yeb. 3aBepeHun/M. E. Tamm,
t0. [. TpeTbakoB. — M.: U3paTenbckui LeHTp «Akagemusa», 2004. — 240 c.

JlabopamopHbili onbim Ne 3.
«3asucumocmb 3/1leKmponposoJHOCMU pacmsopos
CUJIbHbIX 3J1IeKMPOJIUMO8 OM KOHUeHmpayuu uoHos»

Teopemuyeckaa 4acmeo

JNeKTPUYECKOW NPOBOAUMOCTbIO (371€KTPOMPOBOAHOCTBIO) HA3bIBAOT CMNOCOOHOCTL Belle-
CTBA NPOBOAUTL INEKTPUYECKMIA TOK. B KayecTBe KONMYECTBEHHOW Mepbl CMOCOOHOCTH PacTBO-
pa 3N1E€KTPONUTA MPOBOAMUTL INEKTPUYECKUI TOK UCMONb3YIOT 0ObIYHO YA EbHYIO 31eKTPONpPO-
BOAHOCTb K (Kanna): [

rae R — 3nekTpuyeckoe conpoTuieHne npoBogHuka (Om), annHa kotoporo [ (M) u nnowaab
nonepeyHoro ceyenus S (). Takum obpasom, eanHNLA M3NMEpeHIs YAEeNbHOW 3N1eKTponpo-

BOAHOCTM —  OAHAKO, B XUMMUU UCNOMb3YIOT BENNYNHY  (CMMEHC Ha CaHTUMETP).
Om B m CM

Mpn auccoumauui 3NeKTPONMTA NPOUCXOAMUT YBENMYEHME YMCNA 3APAKEHHBIX YacTuL, B
PacTBOPE, YTO NMPUBOAMUT K BO3PACTAHMIO 3NEKTPONPOBOAHOCTHU. [pnuém yem 6onblIe KOHLEH-
TPaLMA MOHOB, TEM BblLI€ 31EKTPONPOBOAHOCTb. YUUTbIBAA ANCCOLMNALLNIO CONEN:

MeCl @ Me" +Cl 0bpa3ytoTca ABe YacTULLbI;
MeCl, @ Me** + 2Cl 0bpasytoTca Tpu YacTuLbl;
MeCl; @ Me** + 3CI 0bpasyloTcs YeTbipe YacTULbI;
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MOXHO OXMAaTb, YTO YBEINYEHNE KOHLLEHTPaLUK NOHOB B 1M pacTBopax nNpuBenéT K yBenye-
HWUO 3/IEKTPOMNPOBOAHOCTM.

BmecTe ¢ Tem cnesyeT 3aMeTUTb, YTO NEKTPONPOBOLHOCTb MEKTPONNTA 3aBUCUT HE TONb-
KO OT KOHLEHTPALMX UOHOB B HEM, HO W OT UX NPUPOAbI (MOABMXHOCTM). PacTBOPbLI LONXKHbI
ObITb CUNLHO Pa3baBieHHbIMM, YTOObI UCKIKOYUTL BAUAHME PA3NUYHBIX CUN MEXMOHHOMO B3aun -
MmoaencTaua. CBOMCTBA CUAbHO pa3baBieHHOro pacTBoOpa ONpPeAensoTCA KOHLEHTpaLnel pac-
TBOPEHHOIO BeL,ecTBa.

[lpakmuyeckas 4acme

Lene pabomsi: chopmnpoBaTh NpencTaBAeHMe O 3aBUCMMOCTM 3N1EeKTPOMPOBOLHOCTU pac-
TBOPA OT KOHLLeHTPAaL,MN NOHOB.

[MepeyeHb damyukog yugposol nabopamopuu: [ATYUK INEKTPOMPOBOSHOCTY.

JononHumenbHoe ob6opydosaHue: biopeTka unu po3atop, MepHbid uuanuap (100 mn),
MarHMTHas MeLlanka, NPOMbIBalKa C AMCTUANMPOBAHHOW BOAOW; TPU XMMWUYECKMX CTaKaHa
(100 mMn), WTAaTUB XMMUYECKMIA C NANKOW M ABYMS MydTamu, hunbTpoBanbHas bymara.

Mamepuanel u peakmussi: TM pacTBopa xnopuga Hatpua; 1M pacTBopa XJ10puaa KanbLus;

1M pacTBopa x/iopuaa ailoMUHNS.
TexHuka 6e3onacHocmu:

Cobniopatb obwme npasuna paboTbl C INEKTPUYECKUMU Nprubopamu.

MHCMPYKUUS K 8bINOJIHEHUIO:

1. B XMWUYeCKWUI CTakaH MepHbIM LUAUHAPOM oTMepbTe 100 MA ANCTUANMPOBAHHON BOAbI,
NOCTaBbTe HA MArHUTHYK MeLanky, Norpy3ute B BOAY AaTuMK. M3mMepbTe 3HAYEHME INeKTPO-
MPOBOAHOCTU ANCTUNANPOBAHHOW BOZbI.

2. OctopoxHo pobasbTe 1 Kannw pacTBopa X/J0puAa HATPUA, KOHLEHTPaLua KOTOpOro
1 monb/n (1M). Korga nokasaHus npubopa cTabunusnpyoTcs, 3anuwmute ux B Tabauue.

3. Mpoponxaite L06ABNATL INEKTPONANUT MO KANAAM, DUKCUPYS 3HAYEHUS INEKTPONPOBOL, -
HOCTW NOC/e KaXXA0ro fobaBneHus.

4, N3BneknuTe 31eKTPOA W3 pacTBOpa, NPOMOWTE AUCTUNNMPOBAHHOW BOAOMW, 06OTPUTE
dbunbTpOBaNbLHOW BymMaroi.

5. MoBTOpWUTE aHaNOrMyHble UCCIEA0BAHNS CO BTOPbIM W TPETbUM BblAAHHBIM PACTBOPOM
31eKTPONUTA.

Pe3ynbTaTbl U3MepPEHNIA

dnekTponut Yucno kanenb 1 M pacrteopa
1 2 3 4 5 6
JNeKTPONpPOBOAHOCTb PacTBopa, MKCM/cm
NaCl
CaCl;
AlCl3
Bbigookbi:

OTpa3nTb 3aBUCUMOCTb 3/E€KTPONPOBOLHOCTM PACTBOPA OT KOHLEHTPaL MK pacTeopa.
KoHmpoibHble 80npochi:

1. OT yero 3aBUCMT 3N1EKTPONPOBOLHOCTb PACTBOPA 3NEKTpONMUTa?

2. MocTpoiiTe rpadmKn 3aBUCUMOCTM 3HAYEHMI 31€KTPONPOBOAHOCTI PACcTBOPOB OT Ynucna
Kanenb nccnepyembix 31eKTPONNTOB.

3. HanuwwuTte ypaBHeHWs AuccouMaumm nccnepyembix 3nekTponntoB. OnpeaennTe, Kakoe
KONMYECTBO MOHOB 0bpasyeTca npu auccoumaumm 1 MONb KAXAOro 31eKTPoNuTa.
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4. KakoBo obuiee ynMcio Moib MOHOB, 0bpasyloWMXcs Npu NOMHOM Auccouuauun 1 mMonb
HUTpAaTa LLMHKA?

5. 3adaHue 014 nodzomosKu k T'MA, BIP

B BOAHOM pacTBOpe Haubonblee Yucino CynbdaT-MOHOB 0bpasyloTcs npu Auccoumauum
1 Mmonb

1) K2S

2) CuSO4

3) Cr2(S04);

4) NazS0s3

ObcydeHue pe3ysbmamos

1. ObcyxAatT, noyeMy npu OAHOWM W TOW Xe KOHLEHTPAL MW 3NeKTPONNTA INEKTPONPOBOA, -
HOCTb BbllLEe, MPUYEM MOYTK B LLeI0e YNCIOo pa3. MpuBoaAT ypaBHEHUS 3NEKTPONIUTUYECKOW
Anccoumaynm peareHTos.

2. MOXHO N1 onpefennTb KOHLEHTPALUIO 31eKTPOAUTA NO ero 3N1eKTPonpPoOBOAHOCTU?

3. TouyeMy rpadukn UMetT pasHble Yrbl HaKNOHA? Yem 3TO MOXHO OOBACHUTL?

4. MpeAnonoxuTe, kKakum byaeT HakNoH rpaduka ans 1M pacTBopa cynbdara antloMUHUA.

5. Kakoe 3HaueHUe 371eKTPONPOBOAHOCTA MOXHO OXuAaTh npu Aobasnenun 10 kanens 1M
pacTBopa xnopuaa Hatpus k 100 M AUCTUANUPOBAHHOW BObI.

6. Haubonbluee 3HaueHWe 3NEKTPONPOBOAHOCTU MOXHO OXWAATb, ecau A0baBUTb 7 Ka-
nenb 1M pacTBopa: a) xaopuaa Kanus; 6) xnopuaa aMMOHUS; B) XJI0puaa MarHus; ) docdara
HaTpuA.

lMpakmuyeckas paboma Ne 2.
«OnpedesieHUe KOHUeHmpayuu co/iu No 3JleKmponposoodHOCMU pacmsopa»

Teopemuyeckasa 4acmeo

MeToLbl OnpefeneHna KOHLEeHTPALMKN 31eKTPOAUTOB B pacTBOPe, OCHOBAHHbIE HA U3Mepe -
HUKM 3NEKTPONPOBOALHOCTM, Ha3blBAOT KOHOykmomempuel (0T aHrn, conductivity — 3neKkTpo-
NPOBOAHOCTb W rpey. metreo — u3Mepato). Ans aHann3a obbIYHO CTPOAT KaMOPOBOYHbIN rpa-
UK 3aBUCUMOCTU 3NEKTPONPOBOAHOCTY PAcTBOPA OT KOHLLEHTPALLUK INeKTPONMUTa.

[lpakmuyeckas 4yacmeb

Lenb pabomer: a) nocTpouTb rpadmk 3aBUCUMOCTM 31€KTPONPOBOLHOCTI PacTBOPA X10pH-
Aa HAaTpuUA OT ero MacCoBOM AO/IM B PacTBOPE; 6) N0 3HAYEHUIO INEKTPONPOBOLHOCTYA ONpese -
NINTb MACCOBYH A0/ XN0pKUAA HATPUA B Npobe pacTeopa.

MepeyeHb damyukos yugposol snabopamopuu: BATYMK 3NEKTPOMPOBOLHOCTY.

JononHumesnbHoe 060pydosaHue: 7 YWUCTbIX U CyXUX NPOBUPOK; MEPHbIA LUUAUHAP Ha
50 Mn; CTeKNAHHAA NasoyKa; MPOMbIBANKA; CTakaH Ha 400 mn (ana cnmea); dunbTpoBanbHas
bymara.

Mamepuansi u peakmusbl: B[UCTUNNMPOBAHHAA BOAA; 250 Mn pacTBopa xnopuaa HaTpua C
MaCCOBOM KOHLeHTpauuen 1 r/n.

TexHuka 6e3onacHocmu:

Cobniopaiite Mepbl 6e30MacHOCTV Npu paboTe C aneKTpUYeckUMi npubopamm.

MHCMPYKUUA K BbINOJIHEHUI:

1. B wTaTuBe paccTaBbTe CeMb NPOOMPOK. B HUX cnesyeT HaAUTb PACTBOPbI C PA3HOM KOH -
LLeHTpau e xnopuaa Hatpus (cM. Tabauuy Huxe). B nepsyo npobupky HanenTe AUCTUNNUPO-
BaHHYI BOLY, B WECTYH — BbIAAHHbIA PACTBOP XN0OPUAA HATPUA C KOHLEeHTpauun 1 r/n.

2. B mMepHbIA unnnHap HanelTe 10 Mn pacTBopa xnopuaa Hatpua 1 r/n v gonente AUCTUI-
NMpPoBaHHOW Boabl A0 50 ma. MepemewanTe CoaepxMMoe LUAUHAPA CTEKNAHHOW MaNOYKOM.
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Monyunncs pacteop ¢ KoHueHTpauuen NaCl 0,2 r/n. MepeneiiTe He6ONbLWON 0OBEM MONYYEH -
HOro pacTBOpa BO BTOPYH NPOOMPKY, OCTABLLYHOCS YaCTb BblJleTe B CTakaH Ans civea. Lu-
NVHAP ONONOCHUTE AUCTUANMPOBAHHOW BOAOMN.

3. AHanoruyHo npurotosbTe pactsopsl 0,4, 0,6 1 0,8 r/n u pazneiite UX NO COOTBETCTBYIO-
WM npobupkam (cM. Tabnuuy).

4, B npobupkun, HaynHasa C NepBOW, NO OYepeamn NOrpyxanTe NEKTPOA AaTYMKA 1EKTPO-
npoBoAHOCTW. Korpa nokasaHus npubopa ctabunnsmpyoTcs, 3anuwnte ux B Tabnuue. nek-
TPOJL W3BNEKUTE U3 pacTBopa, 0b6oTpuTe HUNLTPOBAILHOW ByMaroi U nepeHecuTe B Cnemywo-
LYyt Npobupky.

5. Tlo nonyyeHHbIM pe3ynbTaTam noctponTe rpaduk. OCb 31eKTPONPOBOAHOCTY pPa3MeTbTe
TaK, YyTObbl Ha 3aceykax OblN Kpyrible 3HaueHWs. HMXHAS 3aceyka Ha OCM AOMXHA COOTBET-
CTBOBATb HY/O, BEPXHAS — MPeBbIIATb MAKCUMANbHOE U3MEPEHHOE 3HAYEHMe.

SJIEKTPOIIPON3BOJHOCTE, MKCM/cM

o 1 2 3 4 5 6 7 8 9 10
KOHIIEHT AU, I'/JI

Puc. 15. Jluct gna noctpoeHus rpaduka

6. B cembMylo Npobupky Hanelite BbiflaHHY Npoby. VM3MepbTe €€ 31eKTPONpPOBOAHOCTb,
HaHecUTe Ha rpaduk 1 onpeaenuTe KOHLEHTPALLMIO CONN B PACTBOPE.

Pe3ynbTaThl M3MEPEHMWIA

N2 npo6upku 1 2 3 4 5 6 7

KoHueHTpauna conu, r/n 0 0,2 0,4 0,6 0,8 1,0
06wém pacteopa NaCl 1 r/n — 10 20 30 40 — —
O6bEM BOAbI, MA — 40 30 20 10 — —
ONeKTPOnpPoBOAHOCTb, MKCM/CM

Bbisoobi:

OTpa3uTb BO3MOXHOCTb OMpefeNeHns KOHLEHTPaLUN BewwecTBa B pacTBOPE MO 3NEKTPO-

NMPOBOAHOCTHU.

KonmposnbHbie sonpocsi:

1. MOXHO N1 MCNONb30BaTb AAHHbLIN METOA ANS ONpefeNeHUs KOHLEHTpauuu pacTeopa
cnaboro anekTponuTa’?
2. Kakne cnocobbl onpefeneHns KOHLEHTPALLMM BELLECTBA B PACTBOPE BaM M3BECTHbI?
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JlabopamopHbil onbim Ne 4.
«PeaKyuu uoHHo20 obMeHa. B3zaumodelicmsue 2udpoKcuda
6apus c cepHol Kucsiomou»

Teopemuy4eckas 4acms
PacTBOpbl rmapokcuaa 6apus v CEPHON KUCNOTbl ABNAIOTCA CUNbHBIMU 3NEKTPOSIUTAMMU.
Mpu ux B3aMMOAENCTBUN 0bpa3yeTcs 0cafok Cynbdarta bapusa u Boaa:

Ba’* + 20H™ + 2H" + 20H™ = BaS04@ + 2H,0

Mo3ToMy Npu TUTPOBAHMK pacTBOpa ruapokcuaa bapua pacTBOPOM CEPHON KMCNOTbI NPO-
NCXOAUT YMEHbLIEHWEe 31eKTPONPOBOAHOCT UCXOAHOIO PacTBOpa. B Touke 3KBMBANEHTHOCTM
3/1eKTPONPOBOAHOCTb pacTBopa byaeT 6aU3KOI K HyNIO.

Mpn panbHenwem Ao0OaBNEHMM PACTBOPA CEPHOW KMCIOTbl B PAacTBOPE BHOBb MOABNAETCA
3N1eKTPONNT (CepHanA KMCIOTA) N 3NeKTPONPOBOLHOCTb CHOBA PACTET.

[lpakmuyeckaa 4yacmeo

Lenb pabomsi: chopMupoBaTh NpeAcTaBieHNe 00 MOHHOW U MONEKYNAPHON hopMax peak-
LM NOHHOrO obMeHa. MpoAoAXUTb hOPMUPOBAHUE NPEACTABNIEHUA O PEAKLUSX MOHHOTO 06—
MeHa Ha MMKPOCKOMNYECKOM YPOBHE.

[epeyeHb damyukos yugposol snabopamopuu: AATYNK SNEKTPONPOBOAHOCTM (4Mana3oH
00 10 MmkCMm/cm).

JonosHumensHoe o6opydosaHue: bopeTka, XumMnuyeckun ctakad (150 mn), wWTaTUB C 3aXu-
MOM, MPOMbIBANKA, MarHUTHAA MeLlasKa.

Mamepuanel u peakmussl: LuctunnmposarHas soga; 10 ma 0,1M pactBopa CepHOW KUCNO-
Tbl; 50 Mn 0,01M pacTBopa rugpokcuaa bapus.

TexHuka 6e3onacHocmu:

Cobniopante npasuna paboTbl C 3NEKTPUYECKUMM NpubopamMu U cneunanbHbie Mepbl
6€30MacHOCTM C pacTBOPaMU KUCIOT U pacTBOPAMK LLEI0YEN.

MHCMpYKYUA K 8bINOJIHEHUI:

1. B cTakaH HaneiTe 50 Mn pactBopa ruapokcuaa bapus. MomecTuTe XMMUYECKUI CTaKaH
Ha MarHWTHYIO MeLWanky v 3aKkpenuTe Hag HUM DIOpPeTKY, 3aNOHEHHYI0 PACTBOPOM CEPHOM
KUCNOTHI.

2. OnycTuTe B CTaKaH AaTyMK 3N1€KTPOMNPOBOAHOCTM, 3aKPenN&HHbIN B Nanke WTaTKBa.
BkAounTe MarHUTHYIO MeLLaNKy.

3. U3 blopeTkn pobaBnanTe B XUMWUYECKUIA CTakaH CEPHYK KWUCAOTY MOpUMAMU MO
0,2—0,5 mn.

4, Habniwopalite 32 U3MeHEHWEM 3HAYEHUS NEeKTPONPOBOAHOCTY.

5. [laHHble U3MepeHMil 3aHecuTe B TabAKLY M NOCTPONTE 3aBUCUMOCTb 3/1€KTPONPOBOLHO -
CTW pacTBOpa OT 0bbéMa f06aBNEHHOIrO PacTBOPA CEPHON KUCAOTbI.

6. Mocne nepenoma Ha KPWBOW 3aBUCMMOCTU 3N1EKTPONPOBOAHOCTM OT 0bbEMA peareHTa
A00aBbTe eweé 1—2 MA cepHoit KNCnoTel. O6pamume BHUMAHUE HA W3MEHEHWE 3NeKTPOomnpo-
BOAHOCTMN pacTBopa.

Pe3ynbTaThl M3MepPEHWIt/HabN0AeHUN

V(p-pa) cepto 02| 04| 06 | 08 1 1,2 | 1.4 | 1,6
Kucnotsl (Mn)

JNeKTPONpPOBOLHOCTb

Bbiso0bi:
O6BbACHUTb XOL MONYYEHHON KPWUBOW TUTPOBAHMA.
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KOHmPOITbeIe 80Npockl:

1. Kakne BHeWHMe NPU3HAKM YKA3anM Ha TO, YTO MEXAY rMAPOKCMAOM bapusa u cepHon
KMCIOTON NPONCXOAMUT XMMUYECKOe B3aMMOLENCTBME? 3anuluNTe ypaBHEHME PeaKLnn B Mone-
KyJ1spHOM 1 MOHHOM BUAe.

2. Ha kakue fBa yyacTKa MOXHO pa3fenuTb MONYYEHHYH KPUBYH TUTPOBaHMA? Yemy cooT-
BETCTBYET rpaHML,A MeXAy y4yacTkamm?

3. 3adaHue 014 passumusa YYHKUUOHAIbHOU 2paMOmMHOCMU

Ha AByx pucyHkax npeAcTaBieHbl KpuBble TUTPOBaHMA (3aBUCUMOCTb pH oT 0bbEéMa A0baB-
NEeHHOro TUTPaHTa)

pH | pH
13 i S
11 12 +
9 10 T
7 8
5 6T
3 4+
1 2.1 .
0 05 1 1,5 D 0 5 10 15 20

Puc.16-17. I'padukn TUTPOBAHMA PACTBOPOB

Ha KakoM pucyHKe OTpaXeHa KpuBas TUTPOBAHMA PACTBOPA KMCAOTbl PACTBOPOM Luenouu?

KoHmposibHbie Bonpocsbl:

1. Kak ¢ momoublo AaTynka 31eKTPONpPOBOAHOCTU ONPeAenuTb OKOHYAHUE AAHHOW peak-
UMW HelTpanuzauun? MoxHO 11 BOCMONb30BATHCA AAHHBIM KPUTEPUEM MPW NPOBELEHUMN N0 -
601 peakLMn HenTpanu3aLmnm?

2. PaccynTanTe TOYHYI KOHLEHTpALWO MMAPOKCMAA bapus, ecin TOYHas KOHLEHTpauus
cepHon kucnotbl 0,1 monb/n.

NMpakmuyeckaa paboma Ne 3.
OnpedeneHue x/10pud-uoHo8 8 humbesol sode

Teopemuyeckas 4acme

Xnopuabl OTHOCATCA K MNaBHbIM MOHAM, COLEPXAHME KOTOPbIX B PEYHBIX W 03EPHBIX BOAAX
Konebnerca oT Aonei MUIMrpaMmma Lo rpaMMOoB B INTPE; B MOPCKUX M NMOA3EMHbIX BOJAX
KOHLLEHTpaLMN XNOPUAOB Bbllle — L0 NEPEHAChILLEHHbIX PACTBOPOB U PACCONOB.

OCHOBHbIMM UCTOYHWUKAMM MOCTYNNEHUS XJIOPULOB B BOLHbIE 0ObEKTbI ABNSITCS CONEHOC-
Hbl€ OT/IOXKEHWS, MarMaTUYeckie Noposbl, B COCTAB KOTOPbIX BXOAST XNOPCOAEPXKALLME MUHE -
panbl (x10panaTuT U Ap.), ByJKaHUYECKMEe BbIOPOCHI, 3aCONEHHbIE MOYBbI, U3 KOTOPbIX OHM Bbl-
MbIBAlOTCA aTMOCHEPHbIMWU OCaZKaMU. bosblume KOAMYecTsa XN0pMA0B NOMazaloT B BOAY
C NPOMBbILWEHHBIMU U XO3SNCTBEHHO-ObITOBBIMU CTOYHBIMU BOAAMM.

Xnopuabl 061aal0T BbICOKOW MUTPALMOHHONM CNOCOBHOCTbIO, YTO 0OYC/IIOBNEHO XOpPOLIE
PACTBOPUMOCTbIO UX B BOAE, C1a00 BbIPAXXEHHOW CMOCOOHOCTbI0 K COpPOLMM B3BECAMU U LAOH-
HbIMW OT/IOXXEHUAMU M NPAKTUYECKMM OTCYTCTBUEM HAKOM/IEHWS BOAHBIMU OpPraHU3Mamiu.

MoBbILWEHHbIE KOHLLEHTPALLMYM XJI0PUAOB YXYALIAKT BKYCOBblE KauecTBa BOAbI, Aenas eé He-
NPUrOAHOA ANS NUTbEBOrO BOLOCHADXEHMS, @ TAKXKE YMEHbLIAKT UM XKEe MOSHOCTbI0 UCK/I0-
YalT BO3MOXHOCTb MCMOb30BAHMA AN TEXHUYECKUX, XO3SNCTBEHHbIX Lie/ieil U OpOoLIeHus
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Ce/IbCKOXO3SMCTBEHHbIX TepPUTOPUIA. [Ina BOAHbIX 0O6BEKTOB PbIOOX03AMCTBEHHOrO Ha3Haye-
HUA NpeAenbHO AonycTuMas kKoHueHTpaumns (MAK) xnopunos 300 Mr/n; Ans ob6beKTOB X03A1M-
CTBEHHO-MMUTbLEBOMO U KyNbTYPHO-6bITOBOr0 HazHaueHus MAK paBHa 350 mr/n.

Xnopuabl OTHOCATCA K YCTOWYMBBIM KOMMOHEHTAM BOAHOW CpeAbl; nMpobbl BOAbI, NpeaHa-
3HAYeHHble A4N19 ONpefeNeHns XN0pnUA0B, HE KOHCEPBUPYIOT.

B ocHOBy onpeneneHus NONOXEHO W3MepeHMe MNOTeHUMana 3NeKTPOAd, CeNeKTUBHOro K
WOHaM Xfiopa. BennuynHa noteHumana 3aBMCUT OT COAEPXaHUA Xnopuaos B npobe Boabl. Me-
TOAMKA NO3BOMAET ONpPeAenuTh CoAepXaHne X10pua-noHoB B ananasoHe ot 11 go 3500 mr/n.

OnpeaeneHmnio XJ0puA0B He MelwatoT MoHbl xene3sa (1) B koHueHTpauun 4o 10 Mr/am’,
NOHbI KaNbLLMA B KOHLEHTpaLuu fo 200 mMr/am’.

OnpeaeneHnio MelwaeT NPUCYTCTBME HA MOBEPXHOCTM MeMbpaHbl HEPaCTBOPUMbBIX COMeil
WAN NPOYNX KOMMIEKCHbIX COeAMHEHWI cepebpa. BoccTaHOBNEHWE MOBEPXHOCTM MeMOpaHbI
NPOM3BOAMTCA NYTEM NONMPOBKYM 3aMLEN UK PETPOM.

Mpobbl BOAbI, B3TbIE ANS aHANN3A U3 PA3NMYHBIX UCTOYHWUKOB, NOMELLAIOT B NOAUITUIEHO -
BYI0 NOCYAY, HE KOHCEPBUPYIOT, XPAHAT B XONOAUNbHUKE.

[lpakmuyeckas 4yacmeo

Llenb pabomsl: onpeaenuTh COOTBETCTBUE NUTbEBOI BOAbI TpebosaHuam MOCTa no copep-
XAHUIO X10pNA-NOHOB.

lMepeyeHb damyukos yugposol nabopamopuu: AATYNK XNOPUL-NOHOB.

JononHumensHoe 060pydosaHue: MarHUTHAA MeLanka; BeCbl aHAIMTUYECKME; BEChl TeX -
HUYecKue; WwKad cywmnnbHblii 0buienabopaTopHoro HasHaveHus; konba mepHas 100 cm’ —
6 wt; Konba mepHas 250 cm’— 1 wT.; nuneTka rpagyvmposanHas 10 cM’ — TwT.; nuneTka rpa-
ayvmposaHHas 20 cM’ — TWT.; UMAUHAP MepHbIA 25 cM’ - 2 WT.; CTakaH XUMUYECKMIA
50 cM’ - 8 wT.; cTakaH xummyeckuin 100 cm’ - Twr.

Mamepuanbi u peakmusbi: GoHOBbIN 3nekTpoAuT (5,05 r KNO3 (x.4.) pacTBOpSAIOT B AMC-
TUINMPOBAHHON BOJE B MePHOIl Konbe BMecTuMocTbio 100 cm’ n foBoAAT 06beM pacTsopa 40
MeTKU Ha Konbe); XopuA Kanus (X.4.); BOAA AUCTUNNNPOBAHHAS.

TexHuka 6e3onacHocmu: cobniofanTe npasuna paboTbl C INeKTPUYECKUMN Npubopamu.
MHCMPYKUUA K 8bINOJIHEHUIO:

MpuroToBieHne KanmbpoBOYHbIX PACTBOPOB

KanubpoBouHble pacTBOPbI FOTOBAT U3 CTAHAAPTHOrO 0bpaslia XN0pPUA-UOHOB UK XTOPU-
Aa Kanus.

1. Pacteop xnopuaa kanus 1,00 - 10" monb/n.

PacTBOp rOTOBSAT W3 CTAaHAAPTHOro obpasLa XJI0PUA-MOHOB B COOTBETCTBUU C UHCTPYKLMEI
no ero npumeHenuio, unm 1,863 r KCl, npeasaputenbHO BbICYWEHHOTO A0 MOCTOSHHOW MACChl
npu Temnepatype 105 °C, nepeHOCAT B MepHyto Konby BMeCTUMOCTbio 250 cM®, pacTBopatoT 1
AOBOAAT ANCTUANMPOBAHHOW BOAON L0 METKU Ha Konbe.

2. Pactsop xnopuaa kanua 1,00 - 107 monb/n (2,0 pCl).

Ot6bupatot 10 cm’ pactsopa KCI 1,00-10" Monb/n B MepHyto Konby mectumocTtbio 100 cm’
W LOBOAAT AUCTUANUPOBAHHO BOLOM A0 METKM Ha Konbe.

3. Pactop xnopuga kanus 2,00 - 10° mons/n (2,7 pCl).

Ot6uparnT 20 cm’ pacteopa KCl 1,00-107 Monib/n B MepHy0 Konby BMecTuMocTbio 100 cm’
W LOBOAST AMCTUNNIMPOBAHHOW BOAON A0 METKM Ha Konbe.

4. Pactsop xnopuga kanus 1,00 - 107 mons/n (3,0 pCl).

Ot6uparnT 10 cm’ pactopa KCl 1,00-107 Monb/n B MepHYyto konby BmectumocTbio 100 cm’
W LOBOAST AMCTUNNIMPOBAHHOW BOAON A0 METKM Ha Konbe.

5. PacTBop xnopuga kanus 6,00 - 10* mons/n (3,2 pCl).

Otbupatot 6,0 cm® pactsopa KCI 1,00 - 107 mMonb/n B MepHYl KOnby BMeCTUMOCTbIO
100 cM’, LOBOAAT ANCTUANMPOBAHHON BOAOM L0 METKN Ha Konbe.

B copepxaHune 13




TOUKA !'POCTA XUMUSA

6. PactBop xnopuaa kanua 3,00 - 10* mons/n (3,5 pCl).

Ot6upatot 3,0 cM’KCl 1,00 - 107 Monb/n B MepHyto konby BmecTumocTbio 100 cM’n 10BO-
AAT AUCTUANMPOBAHHOW BOJOM A,0 METKM Ha Konbe.

KanubposouHsle pacTBopsl xiopuaa kanus 1,00-10"—1,00 - 107 Monb/n XpaHaT He bonee
1 mecaua, 1,00 - 10°—3,00 - 10 Monb/n roTOBAT HEMOCPEACTBEHHO Nepes, UCMO/b30BaHUEM.

Kanubposka damyuka xs0pud-uoHos

JlaTunK XNOpWUL-NOHOB BbIMAYMBAOT B AUCTUANNPOBAHHOW BOAE B TeyeHne 10 MUHyT. Me-
pen W3MepeHMeM AaTyMK OMNATb MPOMbIBAIOT AUCTUANMPOBAHHOW BOAOW, NOAK/IOYAKT K perv-
CTpaTopy AaHHbIX 4 3aNyCKalT NporpaMmy Kaanbposku.

B cTakaHbl BMeCTUMOCTbIO 50 cM’ BHOCAT no 15 cM’ pacTBOPOB XN0PUAA Kanns C KOHLEH-
Tpauweit 3,00 - 10% 6,00 - 10% 1,00 - 107 2,00 - 107 1,00 - 107 monb/n 1 KOBABASIOT B Kax-
Obl cTakaH no 15 cM’ hoHoBoro 3nekTponuta. CTakaHbl YCTaHaBAMBAIT HA MArHUTHYIO Me-
Wanky, norpyxawT B pacTBOP 3NEKTPOAbl W MPOBOAAT U3MepPeHMe MOTeHLMaNna OT MeHbluek
KOHL,eHTpauun 1oHos xaopa (3,00 - 10 monb/n) k Gonbweir (1,00 - 10° mons/n). TnybuHa
NOrPYXeHNUA NEeKTPOLOB N CKOPOCTb MepeMelnBaHuA LOMKHbI ObiTb OAMHAKOBBIMW BO BCEX
n3mepeHuax. MokasaHus npnbopa BHOCAT B NPOrpaMMy nocsie yCTaHOB/IEHWUS NOCTOAHHOTO
3HAYeHuA. Bpems ero yCTaHOBNEHMA 3aBUCUT OT KOHLEHTpaLuU XN0PUA-WOHOB B Fpasyunpo-
BOYHbIX PACTBOPAX U COCTABAAET OT HECKOMbKUX CEKYHA LO MUHYT.

Kannbposky maTymka npoBOAAT Nepes KaxAon Cepuen onpeaeneHui.

BbinonHeHue uccnedosaHus

15 cM’ aHanu3npyemoit npobbl BOALI MEPEHOCAT B CTaKaH BMECTUMOCTbI0 50 ¢M’ 1 npunmnsa-
10T 15 cM’ hoHoBOro 3nekTponuta. CTakaH yCTaHaBNMBAIOT HA MAarHUTHYIO MELajKy, norpyxa-
0T B PaCTBOP 3/EKTPOL, OXUAAKT YCTAHOBNEHWNA NMOCTOSHHOrO 3HadyeHus pCl u 3anucebiBaioT
nokasaHusa npubopa. Mocse oOKOHYAHUS U3MEPEHUs NOTeHLUMaNa B aHanM3npyemoii npobe
3NEeKTPOAbI OTMbIBAOT AUCTUANUPOBAHHOW BOAOW. OTMbIBKA 31€KTPOLOB NPOMCXOAUT A0CTa-
TOYHO ObICTPO NMpU TPEXKPATHOM 3ameHe BoAbl. lMocne 3Toro npuctynaioT k usmepeHuto pCl
cneayouen npoosl.

TemnepaTypa aHanu3upyemon npobbl AOMKHA ObITb OAMHAKOBA C TeMnepaTypoll pacTBo-
POB MPU YCTAHOBNEHUW KANTNDPOBKMN.

BblyucneHue pe3ysnbmamos usmepeHull

MaccoByl KOHLeHTpauu xnopuaos Cx, Mr/n paccymMTbiBAOT NO CAeAYIOWMUM COOTHOWeE-
HUAM:

pCl = -Ig[CI]; Ca = 10 monb/am’;

Cx = 107 .35,45.10°mr/am’ (1)

UAN HaxopAaT u3 Tabauubl Nel; ans 3HayeHun pCl B ananasoHe 1—2 yBennMyMBaOT TabNnyHbIE
3HaueHus B 10 pa3. Hanpumep, pCl pasHbii 2,32 cooTseTctByeT 169,7 mr/am’, pCl, pasHbiit
1,32, — 1697 mr/am’.

Tabnnua 1
MepecyéT 3HaueHnn pCl B KOHLEHTPALLMIO MOHOB X/10pa
pCl C, mr/n pCl C, mr/n pCl C, Mmr/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 2,41 137,9 2,79 57,5 3,17 24,0
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XNMun1
lMpodosikeHue
pCl C, mr/n pCl C,mr/n pCl C, mr/n pCl 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 2,48 117,4 2,86 48,9 3,24 20,4
2,11 275,2 2,49 114,7 2,87 47,8 3,25 19,9
2,12 268,9 2,50 112,1 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
2,30 177,7 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 2,71 69,1 3,09 28,8 3,47 12,0
2,34 162,0 2,72 67,5 3,10 28,2 3,48 11,7
2,35 158,3 2,73 66,0 3,11 27,5 3,49 11,5
2,36 154,7 2,74 64,5 3,12 26,9 3,50 11,2
2,37 151,2 2,75 63,0 3,13 26,3
B copepxaHue 13




TOUKA !'POCTA XUMUSA

Pe3ynbmamei usmepeHui:

CopepxaHue XJI0pUA-NOHOB B NUTLEBOI BOAE
Bbigoosbi:

Cpenante 3aknioyeHWe O COOTBETCTBMW WAW HECOOTBETCTBUM 0DOpa3L,OB MUTbLEBOW BOAbI
MOCTy.
KoHmposbHble 8onpocki:

1. Kakom kayecTBeHHOW peakLuen MOXHO OnpeaennTb NPUCYTCTBUE XNOPUA-NOHOB B BOAE?

2. Mouemy Aons onpeaeneHns Xnopua-uoHOB B BOAE UCCIEAYEMYIO BOAY HYXHO MOAKUC-
JIATb a30THOW KNC/IOTON?

JlabopamopHbil onbim Ne 5.
«06paszosaHue coneli aMMOHUS»

Teopemuyeckas 4acmeo

AMMMaAK 1 YKCyCHas KMCnoTa - cnabble 31eKTponuThl. X pacTBOpbI NOYTM He NPOBOAST
3N1eKTPUYECKmii ToK. O4HAKO NPY peakLmnm Mexay HUMU 00pa3yeTcs CUNbHbIA 3NEKTPONUT:

CH3COOH + NH3 = CH3COO™ + NHz

lMo3TOMy nocne CMeLWweHna ABYX PACTBOPOB 3TUX BeLLeCTB 3N1eKTPONPOBOAHOCTb Pe3kKo
BO3pacTaerT.
[lpakmuyeckas 4acme

Llenb pabomsl: 3kCnepuMeHTaNbHO MOKa3aTb 06pa3oBaHWe MOHOB MPU peakLun aMMuaka C
Kucnotamu.

MepeyeHb damyukos yugposol snabopamopuu: AATYMK 3NEKTPOMPOBOLHOCTY.

JonosHumenbHoe 060pydosaHue: CTakaHbl HA 50 M1 — 2 WT.; NpOMbIBaNKa C AUCTUANIMPO-
BAHHOW BOAOWN; CTaKaH ANS C/INBA.

Mamepuanel u peakmussbi: hunbTpoBanbHas bymara; pactsopsl NH3 n CH3COOH
0,05 Monb/n.

TexHuka 6e3onacHocmu:

CobniopanTte cneumnanbHble npasuna paboTbl C pacTBOPaMM KUCIOT M NpaBuaa paboTsl ¢
€KO- U CUbHONAXHYLLMMM BeLLEeCTBAMM.

MHCMPYKYUA K BbINOJIHEHUIO:

1. B oaunH ctakaH HanenTe 20—25 mn 0,05M pactBopa NH3, B Apyroil - CTONbKO Xe pac-
TBopa CH3COOH TON e KOHLeHTpaLuu.

2. V3MepbTe UX 31eKTPONPOBOAHOCTL (He 3abbiBas OMONACKWMBATb AATYMKM KaXAbIA pas,
Korgaa ux nepeHoCMTe U3 OLHOr0 PacTBOpa B APYrow).

3. Tenepb CMelaiTe 3TU PacTBOPbI U M3MepbTe 31eKTPONPOBOAHOCTL MPOAYKTA PeakLni.

4, CpaBHUTe eé C 31eKTPONPOBOAHOCTbIO peareHToB. [aHHbIe 3aHecuTe B Tabiuuy.

Pe3ynbTaTbl U3MepPeHUN

dNeKTPonpoBOAHOCTL PacTBOPOB

YKcycHas KucnoTta AMMuMak Mocne cMewnBaHNA UCXOAHbIX
pacTBOpOB

Bbisoobi:

OTpa3VITb NPUHAANEXHOCTb NCXOAHBIX BELWECTB N NPOAYKTa peaKUuUN K CUIbHBIM UK Cha-
ObIM SNEKTPOINUTOM.
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KoHmposbHble 8onpocei:

1. ToyeMy pacTBOpPbI peareHTOB MOYTY HE NPOBOAAT 3NEKTPUYECKUIA TOK?

2. O yém roBOpMUT pe3koe yBeNMYEHMEe 31eKTPONPOBOLHOCTY NPOAYKTOB MO CPABHEHMIO C
peareHTamu? 3anuwunTe MOHHYI HOPMY YpaBHEHUA peakuumn (yKCyCHas kucaoTa umeet dop-
myny CH3COOH, a aueTtat-uoH — CH3COO).

3. 3adaHue 054 pazsumus YHKUUOHAbHOU 2paMOmMHOCMU

AnCTuAnMpoBaHHaA BOAA He MPOBOAWT NEKTPUYECKUA TOK. Ho ecnn oCTaBuTb ANCTUANN-
POBaHHYI0 BOZY B OTKPLITOM COCyZAe B 1abOpaTopuiu XMMumn, TO 31E€KTPONPOBOLHOCTb BOAbI Oy -
L.eT yBennunBathcs. Kak 370 MOXXHO 06BACHUTL?

JlabopamopHbil onbim Ne 6.
«OKuc/1umeIbHO-80CCMAHOBUME/IbHbIE peakyuu. M3ydyeHue peakyuu
s83aumodelicmsusa cy/sibpuma HaMpus ¢ hepokcudom sodopoda»

Teopemuyeckaa 4acmeb

MpuMepoM 3K30TEPMMUYECKON peakLuu, NPOTeKAKLWeN B PacTBOPE, MOXET CYXWUTb OKWUC-
JINTENIbHO-BOCCTAHOBUTENbHAA peakuus Mexay CyNb(UTOM HaTpua W NepoKCUAOM BOAOPOAA.
MpoAyKTamu 3TOW peakLnn ABASIOTCS CynbdaT HaTpua 1 Bogd. OCOBEHHOCTbIO NPOTEKAHUS
peakuuu ABNAeTCa OTCYTCTBME BHEWHWUX NPU3HAKOB peakLun, 32 UCKIOYEHMEM BbIAeNeHNUs Te-
NAOTbl N U3MeHeHueM pH.

[lpakmuyeckasa Yacmsb

Lenb pabombi: U3y4nTb OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLLMKM, NpoTeKalLme B pac-
TBOpE C BblAENeHNEeM IHepPruu n nmeHeHmem pH.

MepeveHb damyukos yugposol nabopamopuu: faTYNK TEMNEPATYPbl MIATUHOBLIN U AaT-
ynk pH.

JononHumensHoe obopydosaHue: cTakaH 50 Ma - 3 WT.; wnaTenb; CTeKNAHHAA NanoykKa.

Mamepuanbl u peakmusbl: NePOKCUA BOLOPOAA 3%-HbIM HACBILEHHbI PACcTBOP CynbdhuTa
HaTPUA CBEXENPUTOTOBAEHHbIN.

TexHuka 6e3onacHocmu:

Cobniopaiite Mepbl 6e30MacHOCTV Npu paboTe C aneKTpUYeckUMI npubopamm.

MHcmpyKyua K nposedeHuto:

1. MpuroToBbTe HACLILEHHbIN PAcTBOP CynbduTa HAaTpus. B cTakaHumk HanenTte 10 mMa BO-
Abl, B KOTOPOW pacTBOpuTE TBEPALIN CynbhUT HATPUA Maccol npumepHo 2—3 r. Koraa cynb-
(GUT HaTpUA nepecTaéT pacTBOPATLCA, CNeidTe COAEPXMMOe NMepBOro CTakaHa BO BTOPOW CTa-
KaH, CTPEMSACh K TOMY, YTODbI B HErO He MONanu KpUCTanbl Cyabhuta HaTpUA.

2. C noMolLbo AaTunka u3MepbTe TemnepaTypy pacTBopa, a NPy NOMOLLU CTEKASHHOIO

anekTpoAa — pH pactsopa. Koraa 3Havenus pH ctabunusmpyiotcs, 3apukcupyiiTe AaHHble.
3. Datuuk pH u3BnekuTe U3 pacteopa v NPOMOWTe AUCTUANNPOBAHHOW BOAOMN.

4. B cTakaH HanenTte 10 mMn pacTeopa nepokcuaa Bogopoaa. M3mepste pH pacTeopa.

5. Korpa 3HaueHus pH ctabunusmpyloTcs, npunelite B CTakaH pacTBOp CylbduUTa HATpuA.
Copepxumoe cTakaHa CuAbHO pasorpesaeTtcs. M3meHeHue Temnepatypsl U pH 3adukcupynte
C NOMOLWbIO AaTYMKOB. O6pamume BHUMAHUE HA OTCYTCTBME BHELIHWX NPU3HAKOB peakLuu!

Pe3ynbTaThl M3MepPEHWIt/HabN0AEHUN

MapameTpsl PacTBOp cynbputa PacTtBop nepokcupaa PactBop nocne
HaTpus BoAopoaa cMelunBaHus
Temnepatypa
pH
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Bbigoobi:

YKa3zaTb Npu3HaKu NPOTEKAHMS XMMUYECKON peakLui.
KoHmposibHble 8onpocsi:

/. 3a0aHusa a5 nodzomosku K TMA, BIP

1) 3anuwuTe MONeKynspHOe ypaBHeHMe peakLuu B3aUMOLENCTBUSA CyNbdnTa HATPUS C
NepoKCUAoM BoLopoaa. Kakoe BeLLecTBO B peakL My BbINOHAET POJib OKUCINUTENS, A KaKoe
ABNAETCA BOCCTAHOBUTENEM? PaccTaBbTe KOI(D(MULUEHTbI B YPABHEHUN PeaKLMM, NCMONb3YS
MeTOoJ 3/1eKTPOHHOro banaHca.

2) Tpu3HAKOM MpPOTEKAHWS peakunn Mexay CynbhUToM HaTpuUs M NepoKCUAOM BOAOPOAA
ABNSETCA:

a) U3MeHeHMe LiBeTa pacTeopa

0) BblZeneHNe TeNNOTI
B) BbiNaZeHMe ocagka
r) BblAeNeHue rasa
2. Kak mokasaTb, YTO NPOAYKTOM peakuun ABASETCS CynbhaT HaTpus?

JlabopamopHbil onbim Ne 7.
«M3meHeHue pH 8 xo0e oKucC/lUME/IbHO-BOCCMAHOBUME/IbHbIX peakyul»

Teopemuyeckas 4acmeo

OKMCNUTENbHO-BOCCTAHOBUTE/IbHBIE peakL MK, MpoTeKawLlmMe B BOLHbIX PacTBOpPAX, 4acTo
conpoBoXAarwTCa U3MEeHeHWEeM BOAOPOAHOM0 MOKa3aTtesf, TdK KaK Cpean NpPOAYyKTOB MOXET
ObITb KaK KNUCNOTA, TaK U WeJio4b:

2KMnOs + 3NazS03 + H0 = 2Mn022 + 3NaS0s + 2KOH
2KMnOs + 3MnSOs+ 2H20 = 5Mn0:8 + K2SO4 + 2H,S04

[lpakmuyeckasa 4yacmeb

Lenb pabombi: nokasaTb, YTO NPW OKUCINTENbHO-BOCCTAHOBMTE/IbHBIX PeaKLMAX BO3MOX-
HO 0Opa3oBaHME KUCIOTbI MK LLLENOYMN.

MepeyeHb damyuko8 yugposol nabopamopuu: patymk pH.

JononHumensHoe obopydosaHue: 4 XMMUYECKMX CTakaHa Ha 50 Mn; WTaTMB C Nankou u
MydTON, NPOMbIBaNKA C ANCTUANMPOBAHHOW BOAOW; KPUCTANIM3ATOP.

Mamepuansi u peakmussi: 40 mn 0,1 M pactsopa nepmaHraHata kanua; 30 mn 0,1M pac-
TBOpa CcynbduTa HaTtpua; 30 mn 0,1M pacTBopa cynbdaTa mapranua (Il).

TexHuKka 6e3onacHocmu:

Cobnioaatb Mepbl 6e30macHOCTV Npu paboTe C InekTpuUYeckumMu npubopamu.

MHCMPYKUUA K BbINOJIHEHUK):

1. [lnsa npoBeneHns NepBON peakLUWM HanelTe B OAMH CTakaH pacTBOp CynbhuTa HATpuA,
BO BTOPOMW - PACTBOP MepMaHraHarta Kanus.

2. Morpy3ute gatymk pH B pactBop cynbduta HaTpua. Koraa nokasaHus ctabunusmpyior-
CA, 3anuwinTe 3HaYyeHue pH.

3. TwaTenbHO NPOMONTE AATYMK, OCODEHHO €ro YyBCTBUTENIbHbIA NEMEHT, AUCTUANUPO-
BAHHOW BOZOW M MOrpy3nTe B PacTBOP BTOPOro peareHTa - NepMaHraHara kanms.

4, 3annwuTe 3HaYeHne pH nocne ctabunmsauum nokasaHui npubopa.

5. He BbiHMMAs paTuMka U3 pacTBopa, AobaBbTe B CTakaH pacTBOp CynbduTa HaTpua. Ha-
bnopante n3meHeHne 3HauyeHun pH. Mocne Toro kak BennynHa pH nepectaHeT U3MEHSTHCS,
3annumnTe eé 3HavyeHue.

6. TwaTtenbHO NPOMONTE LATYMK.

7. AHanoOrMyHo NOBTOpPUTE W3MEpPeHMs C pacTBopamu cynbdarta mapraHua () 1 nepmanra-
HaTa Kanums.
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XnMus
Pe3ynbTaThl M3MepeHMid/HabnLeHUN
pH nocne Ha6niope-
N? onbiTa PacTBop 1-ro peareHTa PacTtBop 2-ro peareHTa cMelumBa- Hus
HUA
dopmyna pH dopmyna pH

1 KMnOg4 Na>SOs3

2 KMnOg4 MnSO4
Bbigookbi:

YKa3aTb BCe MPU3HAKM NMPOTEKAHMS XMMUYECKUX PeaKLUn.
KOHTpONbHbIE BONPOCHI:
/. 3adaHusa dna nodzomosku K M'MA, BIIP

1) Kakne npu3Haku NpoTeKaHUA XUMUYECKUX peakLumn Bbl Habnwoganu?

1 2 3 4
Puc. 18. Mpu3HAKN XUMUYECKUX PeaKLUN

2) YkaxuTte HoMepa npobupok, B KOTOPbIX MPOTEKANN PeakLLUm MexXAy:
a) CyNbUTOM HATPMA U NepPMaAHraHATOM Kanwus,

6) cynbdatom mapranua(ll) n nepmaHraHaTom Kanus.

2. 3anuwuTe ypaBHEHNUA peakLun, ecnu:

a) KMnO4 BoccTaHaBnuBaeTcs Ao MnOg;

6) Na2SOs3 okucnsetcs ao NaxSOs.

3. Kakoe BeLLecTBO B peakuunAax BbIMOMHAET POJib OKUCINTENA, & KaKUe ABNAIOTCA BOCCTA-

HOBUTENAMMK?

4. PaccTaBbTe KO3 MULMUEHTDI B YPABHEHUAX PeAKLLMIA, UCMNOMb3YA METOZ 3N1€KTPOHHOMO ba-

JlaHCa.

JononHumenbHas uHgopmayus

XomueHnko [. M. ,CesacTbsHOBa K. . OkucnutenbHO-BOCCTAHOBUTENbHbIE peakuun. — M.:

MpoceBeweHune, 1989. — 141 c.

JlabopamopHbil onbim Ne 8.
«CpasHumeibHaA XxapakmepucmuKa
soccmaHosumeJibHol cnoco6HoCmMu Memasnios»

Teopemuyeckas 4acmb

XUMUYeckne CBOMCTBA MeTaNIoB 0OYC/NIOBEHbI FNABHLIM 00PA30M MX CMOCOOHOCTbIO OTAA-

BaTb 3/1IEKTPOHbLI, MPW 3TOM aTOMbI METAJ1IJIOB NMPeBpPaLlaloTCA B KATUOHBI:

Me — ne ' Me™,

B copepxaHune
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Ecau B34Tb ABEe NNACTUHKKM, HANPUMEDP, U3 LLUHKA U MeAMW 1 ONYCTUTb UX B PACTBOP 3NEKTPO-
NINTa, TO NONYYUTCA NPOCTENILNIA FaNIbBAHUYECKUI INEeMEHT. Mexay MeTanMyeckKuMu 3n1ekTpo-
AAMU BO3HWUKHET Pa3HOCTb NOTEHLMANOB, KOTOPYK MOXHO U3MEPUTb C MOMOLLbIO BOJAbTMETPA.
Yem Oonblie pasHMLA B aKTUBHOCTM METAN/IOB, TEM BbilU€ 3HAYEHWEe PA3HOCTW MOTEHLMANoB.
LIMHK aKTWBHee MenW, NMO3TOMY OH jlerye OKWUCAAETCA, OTAABAA 3NEKTPOHbl M NpeBpaLLaach B
KaTWoHbl Zn*": Zn — 2e * Zn®', KoTopble NepexoaAT B PacTBOP. JeKTPOs, Ha KOTOPOM NpouC-
XOAMUT OKUCIEeHWe, Ha3blBAeTCs AHOAOM, B rasbBAHWYECKOM 3NEMEHTE OH 3apsXeH oTpuua-
TeNbHO. Ha MegHOM KaToZe NPOUCXOANT NPOLEeCC BOCCTAHOBNEHMS, HANpUMep:

2H,0 + 2e " Hz + 20H

B LaHHOM 3n1emMeHTe MeAHaA NNacTUHKA 3apAXeHa NOJIOXUTENbHO.

CpaBHeHMe 31eKTPOAHbIX MOTEHLMANO0B ra/ibBAHMYECKUX NAP, COCTOAWLMX U3 PaA3AUYHbIX
MeTasiNoB, NO3BO/ISET COCTABMTb NOC/IEeA0BATE/IbHOCTb C YYETOM YMEHbLUEHUS UX aKTUBHOCTMW.
Takyt nocnenoBaTeNbHOCTb HA3bIBAKT 3/IEKMPOXUMUYECKUM PAOOM HANpsAxXeHul Memansos.

[lpakmuyeckaa Yyacmb

Llel'lb pa6omb/: CPaBHUTb aKTUBHOCTb BblAdHHbIX META/I/IOB Ha OCHOBAHWW WU3MEPEHUA NO-

TEHLMANOB raJibBaHMYeCKMX nap.
[epeyeHb damyukos yugposol nabopamopuu: paTYMK HanpsaxeHus (8o 2,5 B).

JonosHumenibHoe 060pyd0B8aHUe: XUMUYECKUI cTakaH Ha 100 wma.

Mamepuanbl U peakmussbl: LUHKOBAA, CBUHLLOBAA, MeiHasA, Xene3Has (CTanbHas), anomMu-
HMeBasA NNACTMHKM (BMECTO MIACTUHOK MOXHO MCMONb30BaTh ONbIY UAU MPOBONOKY); 1M
PacTBOP XJIOPUAA HATPUA.

TexHUKa 6esonacHocmu:

CoeAVHEHMS CBMHLLA W APYTrUX THXENbIX META/IOB — BbICOKOTOKCUYHbIE BELLECTBA, NPK
paboTe ¢ AAHHLIMW MeTanaMu HeobxoAuMo CobAATL OCTOPOXHOCTL, NOCae paboTsl Cready-

€T TW,aTe/IbHO BbIMbITb PYKWN C MbIJIOM.
MHcmpquu,q K 8bINOJIHEHUIO:

1. MoaknounTe KNeMMbl AaTYnMKa HANPAXKEHUS K MEAHON U LLUHKOBOW MNACTMHKAM.

2. OnycTUTe NNACTUHKKM B CTaKaH C PacTBOPOM X0pUAa HaTPWS TaK, YToObl MAACTUHKMU He
Kacanucb Apyr apyra. HayHute peructpauuio AaHHbIX. Korga nokasaHus gaTymka ctabunusu-
PYIOTCA, 3aNUWNTE 3HAYEHNe PA3HOCTM NOTEHLLMANOB B TeTpasb.

3. MomeHsAWTe NOASPHOCTb NOAKIIOYEHNA KNEMM AaTyMKa K NaacTuHKaM. Kak u3MeHunuch
noKasaHua perncrpartopa gaHHbix? Noyemy?

4. AKKypaTHO M3BJieKWUTe NAACTUHBI U3 PACTBOPA, OTCOEAMHUTE UX OT AaTYMKa, A 3aTeM
aHaNOrMYHO UCCNeaynTe CNeayHoLLyo napy MeTanios.

5. Pe3ynbTaTbl 3aHecuTe B Tabauuy.

Pe3ynbTaThbl U3MepeHUNt

B kakoM HanpaBneHun
o Pa3HoCTb
N@ Uccnepye- nepeMeLLaloTcs dneKx-
noTeHuManos, .
onbiTa Mble MeTanbl MB TPOHbI BO BHELLHEH
uenu?

BbiBog 06 oTHOCHTE b~
HOW aKTUBHOCTHU uccne-
AyeMbIX MeTa//10B
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BbiBoObI:

YKa3aTb CaMbll aKTUBHbIA MeTall U META/I1 C HAUMEHbLIEN aKTUBHOCTBHO.

KoHmposbHble 8onpocsi:

1. Mexay KakuMu MeTannamn HabnoAaeTcs MakCMManbHaa PasHOCTb MOTEHLMANO0B?

2. Kakomn u3 nccnepyembix MeTanNoB CaMbl aKTUBHbIN, @ KAKOW — HaWMeHee aKTUBHbIN?

3. Ha ocHOBaHMM AaHHbIX TabauLbl PaCnoNOXUTE NCCNeLyeMble MeTa/bl B PS4 No ybbiBa -
HUI0 aKTUBHOCTM, CPABHUTE MOJYYeHHblE Pe3yNbTaTbl C INEKTPOXUMUYECKUM PALAOM Hampsxe -
HUA MeTansoB.

4. 3adaHue 0na pasgumus YYHKYUOHAbHOU 2pAMOmMHOCMU.

Ha MeaHbIX 1 BPOH30BbIX M3ENNAX YACTO NOABNAETCA 3€/1eHOBATO-KOPUYHEBbIA HANET,
NMeHyeMbl «naTuHa». MaTuHa (MTan. patina) npeacTaBnseT cobon NOABNAOLWMACA CO BpeMe-
HEM CNON OKCUAHO-KAapbOOHATHOW NAEHKKM HA MOBEPXHOCTM Mean 1 eé cnnaBoB. Chopmynupyii-
Te runoTesy, 0OBACHAIOWYI C XMMUYECKON TOYKM 3PEHNUS NPUYMHY NOABNEHUA NATUHBI.

AemoHcmpayuoHHbIl onbim Ne 2.
«M3yyeHue B/IUAHUA pa3/IuU4HbIX PaKMOpPo8 HA CKo-
pocmb peakyuu»

Teopemuyeckas 4acmeb

CyuiecTBylOT pa3Hble Moaudukauuu npubopa ans m3yye-
HUA XMMUYECKUX peakuui. B 04HON KOHCTPYKLKUN PONb peak-
TOpa BbINONMHAET 0bbIYHASA NpobupkKa, B Apyroi, bonee cospe-
MEHHOW, - cocyn J1aHA0NbTa.

OpHako TexHUKAa OEeMOHCTPALWUM IKCNepUMeHTa OCTaETCH
OLVMHAKOBOW. MeHsSeTCs Nnib NOPAAOK CMeWWBAHNA pearnpy-
ownx Bewects. CHayana B npobupky-peakTop 3aaMBaeTCs
pacTBOP KMUCAOTbl, @ B HErO NOMELLAeTCs TBEPLO€e BeLLeCTBO
(LMHK, MpaMop).

[lpakmuyeckasa 4yacmeb

Puc. 19. Npubop

Lenb pabombi: n3yuynTb BANSHME PA3INYHbIX (DAaKTOPOB HA
CKOPOCTb XMMUYECKOWN peakLun.

[lepeyeHb dam4yukos yugpposol nabopamopuu: AATYUK
Temnepartypbl NAaTUHOBBIN.

JononHumesnbHoe 06opydosaHue: Npubop LNS WU3YYeHWs CKOPOCTU XUMUYECKUX pPeakLun;
3N1eKTPUYECKas MANTKA; CTaKaH XMMUYECKM Ha 250 mn; wnatenb, KpUCTannm3aTop Ans npo-
MblBaHMs cocynoB JlaHaonbTa; npobupku MX-21 (3 wr.).

Mamepuanbi u peakmusbl: consHas kucnota (4%-Hbin); conaHaa kucnota (10%-Hbin); Ky-
COYKM MpaMOpa; MOPOLIOK MPaMOpa; YKCYyCHasa kucnoTa (6%-Hbln); LMHK, NepOKCKUA, BOAOPOAA
(3%-HbIn); anokcna mapraHua (1V).

TexHuka 6e3onacHocmu:

Cobniopath npasuna paboTbl C KMCAOTAMWU M HArpeBaTe/bHbIMU 371€KTPUYECKUMU Npubo-

pamu.
MHCMPYKYUSA K BbINOJIHEHUIO:

ana onpeneneHna CKOpocTu
XUMUNYECKUX peaKu.m7|

OnbiT 1
BnuaHme npupoabl pearvpylowwmx BewecTB Ha CKOPOCTb XMMUYECKON peakLum
B oaHo koneHo cocyaa JlaHgonbta Hanente 3 Ma 1 M pacTBOp YKCYCHOW KWUCOTHI
(A6%-HbIN pacTBOP), B APYroe KONeHO noMecTuTe 2—3 rpaHynbl LuHKa. Bo BTOpOi cocyn JlaH-
A0oNbTa HaneiTe 3 Ma 1 M conaHoi kucnotbl (E4%-Hbin), B APYroe KONEHO - 2—3 rpaHy/bl
umHKa. MpucoeamHuTe CocyAbl JTaHAONbTA K MAHOMETPUYECKUM TPYOKaM.
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O6bpamume sHumaHue! OLHOBPEMEHHO NepenenTe KUCNOTbI B cocyaax JTaHAO0MbTA K FpaHy-
nam unHka. CpaBHUTE YPOBHM XUAKOCTU B MAHOMETPUYECKUX TpyDKaX.
Yyauwmecs nenaiT BbIBOA O Pa3HOW CKOPOCTU XUMUYECKUX PeakLuiA.

OnbIT 2
BnusHMe KOHLEHTPALUN pearnpyrowmx BelWwecTs Ha CKOPOCTb XMMUYECKOW peakLum

B ofHO KoneHO cocyna JlaHaonbTa Hanente 3 MA 4%-HOW CONAHOM KUCIOTHI, B APYroe KO-
NIEHO noMecTuTe 2—3 rpaHy/bl LKWHKA. Bo BTOpoi cocyn JlaHgonbta Hanente 3 ma 10%-Hon
CONAHOW KUCNOTbI, B APYrOe KONEHO - 2—3 rpaHynbl LnHKa. MNpucoeamHute cocyabl JlaH-
A0/NbTA K MAHOMETPUYECKUM TPybKaM.

O6pamume sHumaHue! OQHOBPEMEHHO Nepenelite KMCNOTbI B COCyAax JIaHAO0NbTA K rpaHy-
nam uuHka. CpaBHWUTE YPOBHU XWUAKOCTY B MAHOMETPUYECKUX TPyDKaX.

Yyawmecsa penatoT BbIBOL O Pa3HOW CKOPOCTU XUMUYECKUX PeakLui.

OnbiT 3

BnuaHue TemnepaTypbl pearmpyloLLnx BewWwecTs Ha CKOPOCTb XUMUYECKOW peakLum

B oaHO KoneHo cocyaa JlaHponbta Hanente 3 mMa 10 % CONSHOW KMCNOTbI, B APYroe KONeHo
nomectute 2—3 rpaHynbl LuHKA. Bo BTOpon cocyn JlanHaonsTta Hanente 3 mn 10%-How consa-
HOW KMCNOTbl, HAarpeTon Ha BoasHoW baHe po 50 °C, B Apyroe KoneHo - 2—3 rpaHy/bl LUH-
ka. MpucoeanHuTe cocyabl JTaHA0MbTA K MAHOMETPUYECKUM TpybKaMm.

O6pamume sHumaHue! OQHOBPEMEHHO Nepenelite KMCNOTb B cocyaax JIaHAONbTA K FpaHy-
nam uuHka. CpaBHWUTE YPOBHU XWUAKOCTY B MAHOMETPUYECKUX TPyDKaX.

Yyawmecsa penarT BbIBOL O PA3HOW CKOPOCTU XUMUYECKUX PeaKLMi.

OnbiT Ne 4

BnuaHne noBepXHOCTM COMPUKOCHOBEHUA pearnpyoLLnx BeLecTs
Ha CKOPOCTb XMMMNYECKOMN peakLum

B oaHO koneHo cocyaa JlaHmonbTa HanenTe 3 MA 4%-HOW CONAHOM KUCNOTbI, B APYroe KO-
neHo nomecTtute 1 r MpaMopa, B3ATOrO B BUAE Kycouka. Bo BTopoi cocya JlaHAonbTa Hanente
3 Mn 4%-HOW CONSAHOM KUCNOTbI, B Apyroe KoneHo - 1 r nopowka mpamopa. lMpucoeamnuute
cocyabl JJaHA0NbTA K MAHOMETPUYECKUM TPYOKaM.

O6pamume sHumaHue! OLHOBPEMEHHO MepenenTe KUCAOTbl B cocyaax JlaHmonbTa K Mpa-
MOpY LMHKa. CpaBHWUTE YPOBHU XUAKOCTY B MAHOMETPUYECKUX TPYDOKaX.

Yyawmecs nenatoT BbIBOA O Pa3HOM CKOPOCTU XUMUYECKUX PeaKLMUl.

OnbIT 5
BnusHue katanmsatopa Ha CKOPOCTb XMMWUYECKON peakuuu

B cTakaH ¢ Bogoii, HarpeToii fo 50 °C, noMecTuTe 2 LEeMOHCTPALLMOHHbIE MPOOUPKM C 2 MA
3% —HOro pacTBOpa Nepokcuaa BoOAOPOAa. BblaepxmBaoT Npobupkn B BoJe 0KOM0 2 MUH. W3-
BNEKUTe NPOBUPKN 13 BOASHON DAHU U NPOLEMOHCTPUPYATE yYalMMCs pe3ynbTaT - Ha CTeH-
Kax Npobupky NOSBUANCH My3blpbKW ra3a kucaopona. B oaHy 13 npobupok BHECUTE HA KOHYM -

Ke wnatend ANoKCcna MapraHua (IV). Ha6mon,ar0T JHEPrunyHoe BbliaeNeHne Kkucnopoaa.
KOHmpO/'leble 80Npockl:

1. OT Kakux (hakTOpPOB 3aBMCUT CKOPOCTb XMMUYECKOW peakLmn?

2. Moyemy pasznoxeHue nepokcMaa BOLOPOAA B MPUCYTCTBAM Auokcnpa mapraHua (IV)
CHayana uAaéT o4yeHb ObICTPO, a 3aTeM 3aMeANAeTCs?

3. 3adaHusa 0nAa pazsumusa QYHKUUOHA/IbHOU 2pamMomHoCmu

B Tpu oAnHaKoBbie MPOOMPKM YYEHUKM HANUAW MO 5 MA pacTBOpa CONSHOM KUCNOTbl 04N -
HAaKOBOW KOHLEeHTpauuu. B nepByto npobupKky MNONOKMAWM CTPYXKU Xenesa, BO BTO-
Pyl - CTPYXKM LMHKA, B TPETbIO - CTPYXKM HEW3BECTHOrO CBET/IION0 APKO bnecTawero me-
Tanna. Hanbonee MHTEHCUBHO BbIAENEHNE ra3a HAbNAANN B TPETbEN NPOOMPKE C HEN3BECT-
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HbIM MeTannoM. Bo BTOpol npobupke C LWHKOM WHTEHCMBHOCTb BblAeneHUs rasa oboina
MeHblLe, YeM B TPeTbeil. B nepBoi npobupke C %ene3oM WHTEHCMBHOCTb BblAeNeHus ra3a bbi-
Na HaVMeHbLIEN.

a) [leiicTBMe KaKoro (hakTopa, BAMAIOLLErO HA CKOPOCTb peakuun, Habnwgann ydyawmecs?

6) Kakon MeTann Mor HaxoAuTbCA B TPETbel Npobupke? 3anuiunTe Ha3BaHWe MeTalna.

4, Ha rpaduke npeactaBneHa 3aBUCMMOCTb KOHLEHTPALUM UCXOLHbIX BELWECTB U NPOAYK-
TOB peakLuu OT BPEMEHU NPOTEKAHUA peakLnu:

cA

t
Puc. 20. Tpacuk 3aBUCUMOCTI KOHLLEHTPALMKN NCXOLHbIX BELLeCTB
¥ NPOAYKTOB peakLuu OT BpeMeHMN NPOTeKaHMA peakLuum

Onpe,u,enMTe, KaKafd KpuBad OMUCbIBAET U3MEHEHWE KOHUEHTPaAUWUN UCXOAHLIX BELLECTB, a

Kakas — NpoAYKTOB peakLuu.
JononHumenbHas uHgopmayus

JleeHcoH WU. A. Xumunueckue peakuuun: Tennoson 3dhdekT, paBHOBeCME, CKOPOCTh. — M.:
000 «M3patenbcTBo Actpens, 2002. —192 c.

JAemMoHcmpayuoHHbIl onbim Ne 3.
«Hememannbi. [anozeHbl. N3yyeHue u3uYeCKUX u XuMuYecKux csolicms xsiopa»

Teopemuyeckasa 4acmeo

[lna nonyyeHus xaopa U3 CONAHON KNCAOTbI B N1abopaTopmi MCMONb3YIOT pa3- i
JINYHbIE OKUCNUTENN - MepMaHraHaTt Kanud, AMOKCWUA MapraHua, AMXpomart Ka- ‘“’
nus. Peakuns Mexzy CONSHOW KUCIIOTOW U MepMaHraHaToM Kanus UAET npu ill_l
0bblYHOI TemnepaType, Npu NErKOM HarpeBaHUW C CONAHOM KWUCIOTOM B3aMMO- T
LeNCTBYeT AMOKCMA MapraHua. bonee cunbHOro HarpeBaHus TpebyeT peakuus
AMXPOMaTa Kanus C CONAHON KMCNOTOW. MocneHas peakuus yaobHa Tem, yto
6e3 HarpeBaHus OHA He MAET W BblAeNeHWe Xnopa npekpawaertcs. CKopocTb
NpoTeKaHMs peakLun C NpUMeHeHNeM MEepBbIX ABYX OKUCIUTENEN perynupyeTcs
noLayen CONAHOW KucnoTol. [onyyeHne xnopa NpPoBOAAT B anmapate AAs Mpo-
BeAeHUA XuMmnyeckmx peakumum (AMXP).

MpumeHeHne npubopa AMXP no3BonseT NO3HAKOMUTb yyalmxca ¢ Gpusmn-
YECKUMWU U XMMUYECKMMU CBOWCTBAMM XJlopa — L,BETOM, arperaTHbiM COCTOS-
HMEeM, CNOCODHOCTbIO 0becLBeUYNBATL OPraHMYEeCKMEe KPacUTeNu, BbITECHATb
MeHee aKTMBHble rasioreHbl U3 WX CONen, OKUCNATb HEKOTOPbIe HeopraHuyeckue
CoefiNHeHMa B0 Donee BbICOKUX CTeMeHeW OKWUCIEHUA. YpaBHEHWS MpoTeKaw-
WMX peakuunm:

Puc. 21. Annapat ana NpoBeAeHNs XUMUYECKUX pPeakLun
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K2Cr207 + 14HCI = 2KCl + 2CrCls + 3Cl22 + 7H20
2KBr + Cl2 = 2KCI + Br2
2KI + Cl = 2KCI + |,

2FeCl; + Cl2 = 2FeCl3

[lpakmuyeckaa 4yacms

Llenb pabomel: n3yyeHune GuUNYeCKUX N XMMUYECKMX CBOMCTB XJ10pa.

JononHumensHoe obopydosarue: AINXP; cnupToBKa MK 3NeKTPUYeCcKas NauTKa; WTaTuB.;
BOPOHKA.

Mamepuasibl u peakmusbl: CONAHAA KUCNoTa (KOHL,.), AMXpoMaT Kanus, pacTeop bpomuaa
kanua (2%), pactBop noamaa kanua (2%), pactsop nakmyca waw gpyroro kpacutensa (pykcum-
Ha), pacTBOp xnopuaa xenesa (ll), KpaxmanbHbI KNEACTEP; AKTUBMPOBAHHbIN YrOAb; 5%—HbliA
pacTBOP Cy/bPuUTa HATPMA.

TexHuKka 6e3onacHocmu:

Cobniopaiite Mepbl 6e30MacHOCTY Npu paboTe C KOHLEHTPUPOBAHHBIMU KUCNOTaMK W AA0-
BUTbIMW ra3zamu.

O6pamume sHumaHue! leMoHTax npubopa oCyLLeCcTBAAIOT NOA TAron. Ans 3Toro Yepes
AEeNUTeNbHY0 BOPOHKY B KOOy HanueatoT okono 100 mn 5%-Horo pacTBopa CynbduTa HaTpuA.
Yepe3 yac CHUMAIOT NOFNOTUTENbHbIE CKAAHKM, X COLEPXKMMOE CMBAIOT B baHKy Ans oTpabo-
TaHHbIX PaCTBOPOB. B 3Ty e baHKy CNMBAOT COAEPXMUMOe KOMbbl. MPOMbIBAKT COCYAbl BOAOW
N BbICYLUMBAIOT.

MHCMPYKUUA K BbINOJIHEHUI):

1. B konby-peaktop nomectute 6—7 I AUXpomaTa Kanus, B BOPOHKY MpuneiTe KOHLEH-
TPUPOBAHHYIO CONAHYIO KMCNOTY 06bEMOM 10 ma.

2. TNepBbili NOrNOTUTENbHBIN COCYA, 3aN0IHUTE PACTBOPOM KPaCcuTeNs, Hanpumep NakMyCcoMm.

3. Bo BTOpOM cocyp HanelTte 5%-Hblii pacTBOp BpoMuAa Kanua, B TpeTuit — 2%-Hblil pac-
TBOP MOAMAA KaNna U f00aBbTe Kamnilo OYeHb pa3baBNeHHOro KpaxManbHOro KieicTepa.
B 4eTBEPTLIN MOMNOTUTENbHBIA COCYA PAacTBOP xnopuaa xenesa (Il), nonyyeHHbI pacTBOPEHU -
eM nopowka xene3a B 10% conaHon kucnote. MATbI U WeECTOM COCYAbl 3aNONHUTE COOTBET-
CTBEHHO 5%-HbIM PACTBOPOM LLEIOYN U AKTUBUPOBAHHbLIM YT NEM.

4, B konby npunenTe CONAHYIO KUCAOTY U HarpeiTe CMeCb Ha INEKTPUYECKON NANTKE.

5. O6pamume BHUMAHUe Ha LIBET BblAeNAloLerocs xnopa. MocteneHHo konba 3anonHseT-
CA X10POM U B NOFNOTUTE/bHBIX CKASHKAX NPOUCXOAMUT obecL,BeymBaHNe pacTBopa Kpacutens,
nosBneHMe XENTON OKPacKWM B pacTBope bpomupa Kanus - MPOUCXOAUT BbiAeneHue bpoma.
PacTBop mMoauaa kanua npuobpeTaeT CUHIOW OKPACKy, a YyTb 3eN1€HOBaTbIA PacTBOP Xxnopuaa
xene3a (Il) cTaHOBUTLCA XENTbIM, BCIeACTBUE 0bpa3oBaHua xnopuaa xenesa (1Il).

6. O6pamume sHumaHue! Tlocne HabnwAEHUA LEeNecoobpasHo CPaBHUTb UCXOAHbIE pac-
TBOPbI Pearnpyolnx BeWecTB 1 pe3ynbTaThl peakuun. Ha ocHoBe HabNAEeHMIE Y4€HUKM CO-
CTaBNAKOT YPABHEHMUS peakLuil.

Pe3ynbTaThl HAONOAEHUN

Pearupyouiune Belecrsa

PacTsop KBr Kl FeCl;
nakMyca

LiBeT ncxomHoro pacrtsopa

LlBeT pacTBopa nocne B3a-
UMOAEWCTBIA C XJI0POM

YpaBHeHus peakuun
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Bbi800bI:

YKa3zaTb hu3nyeckne n XMMuYeckne CBONCTBA X10Pa, ero akTUBHOCTb.
KoHmposibHble 8onpocsi:

1. MOXHO N1 MCNONb30BATb A/ MOT/IOWEHUS XN0pa aKTUBUPOBAHHbINA YroNb?
2. Kakue onbiTbl NOKa3biBAKT Pa3/INYHY aKTMBHOCTb FaJiOreHoB?

3. 3adaHue Ha pazsumue (PYHKUUOHA/bHOU 2pamomHocmu

C naBHUX BpeMEH AN 0TOeNMBAHWA TKAHeW UCMONb30BaN NPOAYKT B3aMMOAEWCTBUA X/10-
pa CO WesoYbl - rMNOXJ0pPUT HaTpua. Ha 4éM OCHOBAHO NPUMEHeHMe 3TOro BelecTBa Anf
oTbennBaHma? B kKakow MOrnoTUTENbHON CKNSAHKE MOXET 06pa30BaThCA [aHHOE BELLECTBO?

4, 3adaHue dna nodzomosku K M'MA, BIP

3anuwuTe ypaBHeHWe peakuuyu B3aUMOLENUCTBUS AMXPOMATA Kanua C CONAHOW KUCIOTOMW.
YKaXuTe OKUCINTeNb U BOCCTAHOBMTeNb. PaccTaBbTe KOIGMULMEHTb B YPaBHEHUN peakuumn C
MOMOLLLbIO MeTOLa 3/IeKTPOHHOro HbanaHca.

ZonoaHumensHasa UH(}JJDOPMGUUFI

lpocce 3., BancmaHTtens X. Xumua ana nobo3HatenbHbiX. OCHOBbI XUMUKM U 3aHUMATENb-
Hble onbiTbl. [AP. 1974.- MNep. c Hem. — J1.: Xumua, 1979. — 392 c.

Hazaposa T.C., pabeukuit A.A., JlaBpoBa B. H. XumMnyecknn 3kcnepuMeHT B LIKOne. —
M.: NMpoceeweHne, 1987. — 240 c.

JemMoHcmpayuoHHbIl onbim Ne 4.
«Hememannbi. U3y4yeHue csolicms cepHUCMO20 2a3a U cepHUCMOU KUC/I0Mbi»

Teopemuyeckasa 4acmeo

CepHuCTbIN ra3 B 1abopaTopuu MOXHO MONYYUTb MPKU B3AUMOAENCTBUN CUAbHBIX KUCIOT C
CynbUTOM HATpus unu kanus. YaobHo npooaunTb onbiT B npnbope AMXP. Ha nposeaeHne
OnblTa 3aTPAYMBAETCS HEMHOIO BPEMEHU, YTO NO3BO/IAET HOMbLIYIO YACTb YPOKA NOCBATUTL 00-
CYXXAEHMI0 Pe3yNbTaTOB IKCNEPUMEHTA, 3aNMCh HabNIOLEHUA U YPABHEHMIA PeaKLWil.

[lpakmuyeckaa 4yacmsb

Lenb pabomei: 13y4nuTb CBOMCTBA CEPHUCTOMO ra3a U CEPHUCTON KUCAOTbI.

JononHumensHoe o6opydosarue: AMNXP; CMMPTOBKA UK aneKTpuyeckas nanTka.

Mamepuasnbi u peakmusbl: Cynb@UT HATPUA; CepHaA KNCNOTA (KOHL,.); pacTBOP NakMyca,
1%-Hblli pacTBOP MMAPOKCUAA HATpUA; pacTBop dheHondTanenHa; 5%-Hbolit pacTBop kapboHata
HaTpus, pa3baBieHHbIN pacTBOp Moda (kéntoro uBeTa); 10%-Hblii pacTBOP FMAPOKCUAA Ha-
TpWA; aKTUBMPOBAHHbIN YIOJb.

TexHuKka 6e3onacHocmu:

1. CobniopaTtb Mepbl 6e30NacHOCTY NpK paboTe C KOHLEHTPUPOBAHHBIMU KMCIOTAMU U
A00BUTBIMUN razamu.

2. [leMoHTax npubopa OCyLWeCcTBASAIOT NOA4 TAroi. [na 3Toro yepes AeNuUTesbHY0 BOPOH-
Ky B Konby HanueaoT okono 100 mn 10%-Horo pacTeopa rmapokcuaa Hatpua. Yepes yac cHu-
MaloT MOFNOTUTE/bHblE CKAAHKM, UX COLEPXMMOEe CIMBAKT B BaHKy AN OTpabOTaHHbIX pac-
TBOPOB. B 3Ty e baHKy CnuBaloT coaepxnmoe Konbwl. MpOMbIBAOT COCYAbl BOAOW U BbICYLIN -
BalOT.

MHCMPYKYUA K BbINOJIHEHUIO:

1. B konby-peaktop nomectute 10 r TBEpAOro cynbhuta HaTpus. Hanente B AennUTENbHYIO
BOPOHKY KOHLLEHTPUPOBAHHOW CEPHON KUCNOTh (MpumepHo 10 M) 1 BCTaBbTe BOPOHKY B 60-
KOBOE ropJio Konbbl.

2. TepBbili NOrNOTUTENbHBIA COCYZ, 3aNONHUTE PACTBOPOM (DMONETOBOrO NakMyca.

3. BTOpo# nmornoTuTenbHbI COCyn 3anonHuTe 1%-HbiM PacTBOPOM FMAPOKCMAA HATPWA C
pobasneHnem kannum pacteopa dheHondranenHa.
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4. B TpeTui cocys Hanente 5%-Hbl pacTBOpP KapboHaTa HATpuUA, B YETBEPThIN — Cnabbin
pacTBOp nopa unu 6poMHyio Boay.

5. B ABa nocnegHMX nornoTuTenbHbiX cocypa nomectute 10%-HblA pacTBOp MMAPOKCMAA
HATPUA N aKTUBUPOBAHHBINA Yronb ANS NOT/OULEHMS U30bITKA CEPHUCTOrO rasa.

6. MpuneiTe N3 AeAUTENLHON BOPOHKM B KOMBY CEPHYIO KUCIOTY U OCTOPOXHO HarpenTe
konby. HeobxoanmMo, 4Tobbl TOK CEPHUCTOrO rasa He bbial CIMWKOM CUJTbHBIM.

7. O6pamume BHUMGHUe Ha OTCYTCTBME LBETA ra3a. Yualmecs HabnwoaanT 3a U3MEHeHUs -

MU, MPOUCXOAALLUMM B MOTOTUTENbHBIX CKAAHKAX. PacTBOP NlakMyca CTAaHOBUTLCA KPACHbIM —
obpasyeTcs cepHUCTAA KUCNOTa:

H20 + SOz = H2S03

8. MannHoBas okpacka (eHondTanenHa B pacTBOpe LLES0YN MOCTENEHHO Mcye3aeT, 0b-
pasyeTcs Kucnas conb:

NaOH + SO, = NaHSOs3

9. Ha cTeHKax TPeTbero NornoTUTENbHOMO cocyaa obpa3ytoTca ny3bipbki rasa. CepHucTas
KUCNOTa BbITEeCHAET 6onee cabyto YrosbHYH KUCIOTY:

Na,COs3 + SO; = Na S03 + CO;m

10. Okpacka nogHon oAbl obecuBeynBaetca. Mo okucnseT CEPHUCTBIN ra3 0 CEPHON
KUCNOTHI:

I2 + 2H20 + SO2 = H2SO4 + 2HI
Pe3ynbTaThl HabnAEHNI

Pearupyrouiune BellecTsa

PactBop NaOH + ¢e-

nakmyca HonTanenH Na>COs b+ H:0

LiBeT ncxomHoro pacrtsopa

LlBeT pacTBOpa nocsie B3au-
MOJZENCTBUSA C CEPHUCTbIM ra-
30M

YpaBHeHus peakuui

Bbisoobi:

YKa3aTb CBOWCTBA CEPHMCTOrO rasa (pusnyeckne n XMMuyeckue).

KoHmposibHble 8onpochbl:

1. Mepeuncnnte hu3nyeckmne cCBOWCTBA CEPHUCTOrO rasa (LBET, NIOTHOCTb, PACTBOPUMOCTD
B BOZE).

2. K KakuMm okcupaaM OTHOCUTCA CEPHUCTLIN ra3s?

3. Kakou npoayKT peakuuu obpasyeTcs npu pacTBOPEHUN CEPHUCTOrO ra3a B Boae? Kak
3TO MOXHO A,0Ka3aTb 3KCNepUMEHTaNbHO?

4, CpaBHWUTe CUY YrOSbHON U CEPHUCTON KUCNOTbl. Ha OCHOBaHME Kakux HabnoaeHUn Bbl

cAenanun Takon BbiBoA?
5. 3adaHus 0a58 nod2omosku K T'MA, BIP

1) Mpu cobupaHum ra3oB UCNONb3YIOT NpuUbOpPbl, NPeAcTaBAeHHble HA pucyHke. C nomo-
LLbl0 KAaKOrO M3 yKa3aHHbIX NpubopoB LenecoobpasHo cobupaTb cepHUCTbIN ra3? ObocHyiiTe
CBOW OTBET, UCXOAA U3 CBOWUCTB AAHHOrO rasa.
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(A) (b) (B)

'— CE | S
—’ O

Puc. 22. Mpubopsl Ana cobmpaHua razos

2) 3anuwnTe ypaBHeHWE peakLun B3aWMOAEUCTBUA CEPHUCTOrO rasa C pacTBOPOM MOAaA.
YKaxute oKMCanTeNlb 1 BOCCTAaHOBUTENb. PaccTaBbTe KOIPMULMEHTLI B YPABHEHUN peakLun
C MOMOLLbI0 METOAA 3/IEKTPOHHOr0 banaHca.

JononHumenbHaa uHgpopmayusa

Hazaposa T.C., pabeukuit A.A., JlaBpoBa B. H. XuMuyeckun 3KkCnepuMeHT B LIKOne. —
M.: NMpoceeweHne, 1987. — 240 c.

JlabopamopHbil onbim Ne 9.
«OCHOBHbIe csolicmsa aMmMuaKka»

Teopemuyeckaa 4acmeo

Monekyna amMMuaka MMeeT HenoAeNnéHHyl napy 3/1eKTPOHOB, KOTOpas MOXeT BblCTynaTb
KaK LOHOp, o6pa3yﬂ AOHOPHO-AKLLENTOPHYI0 CBA3b. B 4aCTHOCTM, TaKyl CBA3b OHA MOXeET 06-
pa3oBaTb C MOHOM H+, KOTOprI7I MONeKyna aMMnaKa MOXET OTTATMBATb Y BOAbI:

NHs + H2O " NH4" + OH™

B pe3ynbTaTe BOAHBIN PacTBOP aMMMaKa MMeeT OCHOBHYI cpeny. B 3Ty peakuuio BCTynaeT
NUWb HeboNbLlas YacTb MOIEKYN aMMMUaKa - NPUMEPHO YeTbipe 13 Thicsuyn B 1M pacTBopa.
Mo3ToMy aMMuak - cnaboe OCHOBaHWe.

[lpakmuyeckaa Yyacmob

Liesb pabomsbl: 3KCNepUMeHTANbHO A0Ka3aTh, YTO aMMUak - cnaboe OCHOBaHMe.

[MepeyeHb damyukos yugposol nabopamopuu: AATYNKN 31EKTPONPOBOAHOCTH U pH.

AononHumensHoe 060pydosarue: ABa XMMUYECKUX CTakaHa (25 MA); NpoMbIBasIKA € ANUC-
TUNNIMPOBAHHOW BOAOW; CTaKaH A4JiA C/IMBaA.

Mamepuansl u peakmussi: 1M pactBopbl NH3 1 NaOH, dunbtpoBanbHasa bymara.

TexHuka 6e3onacHocmu:

CobntoganTe cneumanbHble Npasuaa paboTbl CO LeNoYaMu U X PacTBOPaMU 1 Npasuna
paboTbl C €4KO- N CUABHOMAXHYLWMMU BELLECTBAMM.

MHCMpPYKYUA K 8bINOJIHEHUIO:

6. B oanH ctakaH Hanente 20—25 mn 1M pacTBopa aMMuaka, B 4pyroi - CToNbko xe 1M
pacTBOpa MAPOKCUAA HATPUS.

6. M3MepbTe Ux 31eKTPONpPoBOAHOCTb U pH (He 3abbiBas omonackmMBaTh AATYMKM KKAbIN
pas3, Korga ux nepeHocMTe U3 OAHOrO PacTBOpa B APYrow).

7. [aHHble 3aHecuTe B Tabnuuy.

Pe3ynbTaThl U3MEPEHUN

PacTtBopbl pH pacTtBopa ANeKTpoOnpoBOAHOCTb pacTBOpa

AMMunak

[mapokcug HaTpus
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Bbigoobi:

OTpa3uTb BO3MOXHOCTb OMpPEeAENeHUs CUbl INEKTPOANUTA NyTéM U3MepeHus pH pacTsopa

W 3N1eKTPONpPOBOAHOCTH.
KoHmposibHble sonpocbi:

1. YTO MOXHO CKa3aTb O KMCIOTHO-OCHOBHbIX CBOMCTBAX aMMMWAKa Ha OCHOBE 3HAYeHMUs
pH B ero pactesope?
2. CpasHute cuny pactsopoB NaOH u NH3 kak 31eKTpOAUTOB, OCHOBbLIBAACh HA 3HAYEHMUU

pH B nx pactsopax.
3. 3a0aHus 0a5 nodzomosku K TMA, BIP

PacTBopbl Tpéx Bewects (1%) NnpoBepuan Ha NEKTPONPOBOAHOCTb M MOAYYUAU Clepy-
LMe pe3ynbTaThl:

Puc. 23. Mpnbopbl ANS U3MEPEHUS NEKTPONPOBOLHOCTY BELLECTB

Kakue BelecTBa UCMbITBIBANIN HA 3NEKTPONPOBOAHOCTH?
1) cynbtat HaTpua, X0pUA, Kanus, a30THas KUCNoTa

2) 3TUNOBLIN CMNPT, KEPOCUH, FNIOKO3a

3) kapboHat Kanus, aMMuak, ruLepuH

4) cepHas KUCNOTa, TMAPOKCUA, HATPuUs, CynbhUA Kanus

JlabopamopHbil onbim Ne 10.
«OnpedenieHue ammuay4Hol ceaumpbl U MOYeBUHbI»

Teopemuyeckasa 4acmeo

JlaHHyl0 paboTy MOXHO NPOBECTM NPU U3yYeHUU MUHEpPANbHbIX Ya0bpeHui. Mpeobnagato-
las YacTb MUHEPaNbHbIX YA0OPeHUN sBnsoTCs conamu. Cpean NPOMbILIIEHHO BbIMYCKAEMbIX
yaobpeHnin ocoboe MecTo 3aHMMAET opraHuyeckoe yaobpeHne - MoyeBnHa. ITO AMaAMUL
YrofbHOM KUCAOTbl. PacTBOPbI MOYEBMHbBI HE NPOBOAAT 3/IEKTPUYECKOrO TOKA B OT/INYNE OT MU -
HepanbHbIX coneil. MoyeBMHA B KauecTse yaobpeHMs BbiNyCKAaeTCs B FPaHYNMPOBAHHOM BULE,
Kak M1 aMMMayHas cenntpa. BHeWHAR CX0XeCTb He MO3BONIAET BMU3yaNbHO ONpPeneNnTb BUA
yAobpeHus. CaMmbli NPoCTOM CNocob pa3nnMymTb 3TU BeLeCTBA - MPOBEPUTb PACTBOPbI yA0-
OpeHnIn Ha 3NeKTPONPOBOAHOCTb.

[Tlbakmuyeckas yacmse

Lenb pabomer: naeHTUOULMPOBATL MOYEBMHY M AMMUAYHYIO CENNTPY.
MepeyeHb damyukos yugposol nabopamopuu: BATYUK 3NEKTPOMPOBOSHOCTY.
JonoaHumensbHoe obopydosaHue: CTakaH Ha 50 mMn - 2 WT.; CTeKNAHHAA Najoyka —

2 WT.; Wnatenb - 2 WT.; NPOMbIBaKA C AUCTUANNPOBAHHON BOJON.
Mamepuanbl U peakmusbl: MOYEBMHA; aMMUAYHas CENUTPa; AUCTUNNMPOBAHHAA BOAA.

TexHuKa 6e3onacHocmu: cobnaaTh npasuna paboTbl C INEKTPUYECKUMU Npubopamu.
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MHcmpyKuu,q K 8bINOJIHEHUK:

1. B cTakaH npu NOMOLLM LWNATeNA NOMECTUTE HECKONbKO rpaHy/n obpasua MUHepasbHOro
ynobpenus. Mpuneiite npumepHo 30 MA BOAbI U NPU MOMELWMNBAHUM MONHOCTbIO PACTBOPUTE
yAobpeHue. B nonyyeHHbI pacTBOP ONYCTUTE AATYMK NEKTPONPOBOLHOCTU. 3annwnTe 3Haye -
HWe 3N1eKTPONPOBOAHOCTY B TabnmLy.

2. MpomonTe Aatunk AUCTUANMPOBAHHOW BOAOW U NpOTpuUTe (DUALTPOBAILHOW Bymaroi.
O6pamume BHUMGHUE Ha TO, YTO AAXe He3HauMTeNbHOE nomnajaHue OAHOro pacTeopa B Apy-
rOW MOXET UCKa3WUTb pPe3ynbTaThl aHaNM3a.

3. TOYHO TaKxe MU3MepbTe 3/1eKTPONPOBOAHOCTb PACTBOPA BTOPOro yA0bpeHus.

Pe3ynbTaThl U3MEpeHWt/HabnoAeHWiA

Mpoba yao6peHuns 3HaueHue HasBaHue ypobpeHus
3N1eKTPONpPOBOAHOCTH unum ero popMyna
Mpoba Ne 1
Mpoba Ne 2
Bbigoodkbi:

YKka3zaTb, Kak MOXXHO OTNMYUTb MOYEBMHY OT APYrUX MUHEPAbHbIX YA00peHUN.

KoHmposbHble sonpocsl:

1. MOXHO NN OTNIMYUTL CynbdaT aMMOHUA OT CynbdaTa Kanus, u3mepas 3N1eKTPOnpoBOj-
HOCTb X PaCcTBOPOB?

2. Kakon cnocob naeHTUbuKaumnm cynbtara Kaaus u cynbharta aMMOHMA Bbl MOXETe Mpej,-
NOXUTb?

Mpakmuyeckas paboma Ne 4.
«OnpedesieHue HUMPAmM-UoOHOB8 8 NUMAmeJibHbIX pacmsopax
€ NOMoWbI0 UOHOCEe/IeKMUBHO20 3/leKkmpoda»

Teopemuyeckaa 4acmeo

NoHocenekTusHble 3nekTpoabl (MCI) - 3TO CmeumanbHble NEKTPOXUMUYECKUE I/EKTPO-
[Abl, PABHOBECHbI/ MOTEHLMAN KOTOPbIX B PACTBOPE 3MEKTPONUTA, COAEPKALLErO ONpPeaenéH-
Hble MOHbI, 3aBUCUT OT KOHLLEHTPALLUKU 3TUX WOHOB, T. €. ITO INEKTPOXMMUYECKME INEKTPOAI,
CUrHaN KOTOPbIX HANPAMYIO 3aBUCUT OT COLEPXKAHUA U3MEPSEMbIX UOHOB B PaCTBOpE.

bnarogaps LaHHOMY CBOWCTBY, WOHOCENEKTUBHbIE NEKTPOAbI aKTUBHO UCMOMb3YIOTCA AN
onpeeneHns KOHLLEHTPALMN U aKTUBHOCTY Pa3NINYHbIX MOHOB, COAEPXALLMXCA B PAcTBOpPAX, a
TaKXe LA aHanu3a U KOHTPO/A NPOLECCOB, KOTOPblE NPOTEKAIT C U3MEHEHWEM WOHHOMO CO-
CTaBa UCXOAHOrO pacTBopa.

NoHoCeneKTUBHbIE 3M1EKTPOAbI B MEPBYI0 OYepefb ABAAOTCA YCTPOMCTBOM, MPUMEHAEMbIM
A8 aHANM3a NPUPOAHbLIX BOA, AN KOHTPONA 3arps3HEHMI OKPYXKaloWeN cpesbl, 0CALKOB,
MOPCKOW BOAbI, NbAa, NPY aHaNM3e NouyB.

Takxe NC3 npumeHstoTCA ANS NPOBEAEHUA MEAUKO-OMONOrMYecknX UCCNeLoBaHNA U aHa-
NIN30B ANS ONpPEeAeNeHns MOHHOTO COCTaBa PasNINUHbIX DMONOrNYECKUX CPed, a TaKKe BHYTPU-
KNeTOYHOM aKTUBHOCTU MOHOB.

Yawie Bcero, OCHOBHbIM 31€MEHTOM MOHOCENEKTUBHOIO NEKTPOAA ABNSETCS MeMbpaHa,
npoHuuaemas (B uaeane) ToAbko ANs onpeaenéHHoro noHa. Takum obpa3om, Mexay pacTBo-
paMu ANeKTPONNTOB, KOTOPbIe MeMbpaHa W pa3aenseT, BO3HUKAET CTabunbHas pasHOCTb NOTEH-
LLManoB, kKoTopas cknagbiBaetca u3 Ancdy3HOro noTeHuMana, NosBASIOWEroCs BHYTPU MeM-
OpaHbl, U ABYX MeXda3HbIX CKAYKOB NOTEHLMANOB. M3MepUTb KOHLLEHTPALLMIO NOHOB B UCCIEAY-
€MOM PAcTBOPE MOXHO, ONpPesenB INEKTPOABUKYLLYIO CUNY rafbBAHNYECKOrO 3/1EMEHTA.
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[MON0XUTENbHBIMA MOMEHTAMW WUCMO/Ib30BAHMA MOHOCENIEKTUBHbIX 3/IEKTPOLOB ABAITCA:

1) MOHOCENEKTUBHbIE 3N1€KTPOAbI HE BO3LENCTBYIOT HA UCCNEAYEMbIA PACTBOP;

2) NOHOCENEeKTUBHbIE 31eKTPOAbI M MX aHANM3ATOPbI, KaK NPaBMAO, MOPTATUBHbI;

3) BO3MOXHOCTb NPUMEHEHUA MOHOCENEKTUBHbLIX 3N1E€KTPOLOB KaK A7 MPAMOro aHanusa,
TaK W B KaYeCTBe MHAMKATOPA B TUTPOMETPUN.

BmecTe ¢ TeM NpUMeEHeHWI0 MOHOCENEKTUBHLIX AATYMKOB A/18 aHANM3a PAaCTBOPOB MELLAKT
MHOTME NOHbI, KOTOPbIE COMYTCTBYIOT B aHAIM3MPYEMbIX BOAAX, BbITAXKAX. [10 MHEHMIO pa3paboT-
ynka undposbix nabopatopun L. M. XunnHa, 40OUTLCA AOCTOBEPHBIX PE3yNbTaTOB NPU UCMOJb-
30BaHUW AATYNKOB, HANPUMEP AN aHan3a MPUPOAHBIX BOA, HE NPeACTaBNATCAs BO3SMOXHbIM.

Mo3ToMy Mbl peKOMeHAyeM A OTPaboTKM YyMeHUW NPOBOAUTL MCCNELO0BAHMA C HUTpAT-
[ATYNKOM HA MOAEJIbHBIX PACTBOPAX, B KOTOPbIX OTCYTCTBYIOT APYrue NOHbI.

B kauecTBe TakMX MOZAE/bHbIX PACTBOPOB MOMYT ObITb PACTBOPbI HATPATA Kaius C onpege-
NEHHOW KOHLeHTpaunen. OHM MOFYT MCNONb30BATLCA B KayeCTBE PACTBOPOB ANS MOLKOPMKM
KOMHATHbIX PaCTEHUN.

[lpakmuyeckaa 4yacmsb

Lenb pabomel: 03HAKOMUTDL Y4aWMUXCA C METOLUKON ONpefeneHns KOHLEHTPALLUN BeLLeCTB
(MOHOB) C MOMOLLbID NOHOCENIEKTUBHbIX AATYNKOB 1 OMpeseNneHne HUTpPaT - MOHOB B NUTA-
TeNbHOM pacTBOpE.

IMepeyeHb damyukos yugposoli nabopamopuu: LATYNK HUTPAT-WOHOB.

JononHumensHoe 06opydosaHue: MarHUTHAA MeLanka; BeCbl aHAIMTUYECKME; BeCbl TeX—
HUyeckme, Wwkad CywuabHbIN 0blenabopaTopHOro HasHauyeHus; OlOKC; konba mepHas
1000 cM’ — 1 wr.; nuneTtka 5 cM’ — Twrt.; nunetka 10 cM’ — TwT.; nunetka 15 cM’ — 1 wr.;
konba mepHas 100 cM’ — 6 wT.; nuneTka rpagymposaHHas 10 cm’ — 1 wrt.; nuneTka rpaayv-
poBaHHas 20 cM’—1 wWT.; UMAKHAP MepPHbIN 25 cM’— 2 WT.; cTakaH XUMMUYECKWUN

50 cM’ — 8 wT.; cTakaH xumuyeckuin 100 cM’ — 1 wr.;
Mamepuasbl U peakmusbl: HUTPAT Kanus.
TexHuKa 6e3onacHocmu: cobniofath npasuna paboTbl C 3NeKTPUYECKUMU Npubopamu.
MHCMPYKYUSA K BbINOJIHEHUIO:
1. IMpu2omosaeHue KanubposoYHbIX PacCMBOPO8 HUMPAMA Kaaus

BHauane rotoeaT 1 M pactsop HuTpaTa Kanua, ana 3toro 10,11 r a30THOKMCIOrO Kanus, Bbi-
cyweHHoro npu Temnepatype 100—105 °C Lo NOCTOAHHOW MACChl, B3BELWMNBAT C TOYHOCTbIO
[0 BTOPOro [eCATUYHOrO 3HaKa, MOMELAloT B MepHylo konby sMmectumoctbio 1000 cM’, pac-
TBOPAIOT B AUCTUANINPOBAHHOW BOAE U AOBOAAT 00BEM L0 METKU AUCTUNNMPOBAHHOW BOAOM.

PacTeop cpaBHeHus, copepkaunin 0,1 Monb/AM’ HUTPAT-UOHOB, roTOBAT U3 1 M pacTsopa
HaTpaTa Kanus. [ns atoro B konby eMectumocTbio 100 cm’ otbupatoT nunetkort 10 cm’ pacTso-
pa C KOHLeHTpauuei 1 Moib/AM’, LOBOAAT PacTBOP 40 METKM AUCTUANMPOBAHHOW BOZLOW W
nepemMeLlnBaoT.

PacTBop cpaBHeHus, cogepxalnii 0,01 Monb/aM’ HUTPAT-MOHOB, roTOBAT 13 0,1 Monb/AM’
pacTBopa HUTpaTa kanua. [ 3Toro B Konby BMecTuMocTbio 100 cM’ 0TOUpaIOT NUMNEeTKOIA
10 cM’ pacTBopa ¢ KoHLeHTpauueit 0,1 mMonb/AM’, LOBOAAT PAacTBOP 4O METKWU LUCTUAUPO-
BaHHOW BOAOWN 1 MepeMeLlBaloT.

PacTBOp cpasHeHus, cogepxawnii 0,005 monb/am’, rotosat u3 0,1 Mmons/aM’ pacteopa
HUTpaTa kanua. [lna 3toro B konby BMecTUMOCTbio Ha 100 cM’ oTbupaloT 5 cM’ pacTBopa € KOH-
LeHTpauuenn 0,1 Monb/AM’, LOBOAAT PacTBOP L0 METKM AUCTUANMPOBAHHON BOLOW U nepeme-
LUMBAIOT.

PacTBop cpasHeHns, cogepxawuit 0,001 monb/am°, roTosaT u3 0,01 Monb/am’ pactsopa
HUTpaTa Kanua. [na 3Toro B konby BMectumocTbio 100 cM’ oTbupatoT nunetkoi 10 cMm’ pacTBo-
pa ¢ kKoHueHTpaumeit 0,01 Monb/AM’, LOBOAAT PacTBOP A0 METKN LUCTUIMPOBAHHON BOAOI
nepeMeLlmnBaoT.
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PacTBop cpasHeHus, cogepxatnii 0,0001 monb/am’, rotosart us 0,001 monb/am’ pacTBo-
pa HUTpaTa Kanua. Jns 3toro B kKonby emMectumocTbio 100 cM’ oTbupatoT nunetkoint 10 cm’
C KOHLeHTpauueit pactsopa 0,001 Monb/aM’, LOBOAAT PacTBOP L0 METKW AUCTUAIMPOBAHHON
BOAOM U NepemMeLInBaloT.

PacTBOpbI CpaBHEHUSA, MPUrOTOB/IEHHbIE YKa3aHHbIM Bbile CMOCOOOM, MCNONbL3YIOT ANA
rpafyvMpoBkn npubopa, NPoBEPKM 31€KTPOAO0B, MOCTPOEHNUA FPALyMPOBOYHOIO rpaduka.

[lod2omosKa uoHOCeneKmuBHO20 HUMpPAm-31eKkmpooa

B npomexyTkax Mexay UCCneLOoBaHWAMMU MOHOCENEKTUBHbLIN 3NEKTPOS MOrpyXatT B ANC-
TUANNPOBAHHYI0 BoAy. ECnu nepepbiBbl B paboTe COCTABAAOT CyTKW Unu bonee, ero npeasapu-
TeNIbHO 3aMayu1BaloT Ha CyTKM B PAaCTBOPEe HUTpaTa Kasus C KoHLeHTpauuei 0,1 mons/am’.

3. Kanubposka 3nekmpoda

MoAroTOBNEHHbIN K paboTe HUTPAT-3N1€KTPOA MPOMbIBAKT LUCTUANNPOBAHHOW BOAOK, 3a-
TeM pacTBOPOM HUTPATA Kanus ¢ KoHueHTpaumen 0,0001 monb/am’. Mocne 3TOro B YUCTBI
CTakKaH HaNMBAlOT PACTBOP HUTPATA KaNua TOW XKe KOHLEHTpaLuM, NOrpyXatT B pacTBOP 3/1eK-
TPOA, AKOPb MArHUTHOW MeLasKu1, BKIIOYAOT MArHUTHYIO MeLWanky B CeTb U PETYNUPYIOT CKO-
POCTb NepemellnBaHWs PacTBOpa. 3aTeM BK/KOYAT PeXUM KanubpoBKW, BBOAST 3HAYeHUE B
namaTb Npubopa.

Takum xe obpa3om nocnepoBaTeNbHO M3MEPSAIOT 3HAYEHWUs PACTBOPOB HUTPATA Kaims C
koHueHTpaumer 0,005, 0,001, 0,01, 0,1 u 1 monb/aM’. Mepea KaxAbIM U3MEPEHNEM BbILEPKU-
BAOT NEKTPOAbI B UCC/IeAyeMOM PacTBOpe He MeHee 2—3 MUH.

4. OnpedeneHue coOepPXAHUA HUMPAM-UOHO8 8 AHAAU3UPYEMOM pacmsope

B cTakaH C uCnbITyeMbiM PacTBOPOM MOFPYXAKT 3/MEKTPOA U AKOPb MArHUTHOW MELaNKu
TaK, YTODbl SKOPb HE Kacancs NeKTPOAOB. BKNOYalOT MarHUTHYIO MeLwanky B CE€Tb U peryau-
PYIOT CKOPOCTb MepeMellnBaHNA. BKoYaloT knaBuwy n3MepeHuit n yepes 2—3 MUH onpege-
NAT TOYyHOoe 3HauyeHue IAC pactsopa. [1poBOAAT He MeHee TPEX MapannenbHbIX onpeaene-
HUW, KaXAbl pa3 3anunceiBas 3HaveHna I C aHanu3mpyeMoro pactesopa. locne okoH4YaHUA
PaboThl BK/OYAKOT NPUOOP, MArHUTHYI MELIANKy W NPOMbIBAIOT NEKTPOAbI AUCTUANNPOBAH -
HOW BOZOMN.

5. O6bpabomka pe3ysbmamos usmepeHuli

CopepxaHue HUTPAT-UOHOB B UCMbITYEMOM PACTBOPE PACCUMTLIBAKOT MO dopmyne:

X = 107,
pNO3= — Ig[NOs]; C(NO3 = 10™% mons/n;

Cx = 10™9.62-10° mr/n
Pe3ynbTaTbhl M3MepeHWii/HabnoaeHwil

Ne KoHueHTpauuss HUTpaT-MOHOB CpeaHee 3HayeHUe KOHLEHTpauuu
n3MepeHus HUTpPaT -MOHOB

1
2
3

Bbi180ObI:

B BbIBOAAX YyKa3aTb CpefHee 3HAueHMe KOHLEHTPALWUM HUTPAT-MOHOB B AHANU3NPYEMOM

pacTeope.
KoHmposibHble 80npochi:

1. C nOMOLLbI0 KaKNX BELLECTB MOXHO A0KAa3aTb Ha/Nyme HUTPAT-NOHOB B paCTBOPE?

B copepxaHune 14




TOUKA !'POCTA XUMUSA

JlabopamopHbil onbim Ne 11.
«}Kene3o. OKucsieHue kese3a 80 8/1aXXHOM 8030yxe»

Teopemuyeckasa 4acmeo

PaspyLeHne MeTannoB ¥ CNAABOB B pPe3y/bTaTe MPOTEKAHWUS HA UX MOBEPXHOCTW NEKTPO-
XUMWUYECKMX peakLMN Ha3bIBAETCA 3/1eKTPOXUMUYECKOW Koppo3nen. Mpu 3neKTPOXUMUYECKOIA
KOPpO3uK Ha NOBEPXHOCTY Xene3a NpoTeKalT OLHOBPEMEHHO [Ba NPOLLECCA: OKUCIeHMe Me-
Tanna — aHOAHbIN npouecc

Fe — 2e = Fe”
 BOCCTAHOBNEHWE OKUCIUTENS — KaTOAHbIM NpoLecc
02 + 2H20 + 4e = 40H
B BoAe MOHbI Xene3a Fe’ B3anMOAENCTBYIOT C FMAPOKCUA-MOHaMK, 0bpasys HepacTBOpU-
MbI rnapokcua xenesa (I1):
Fe’* + 20H = Fe(OH);
Kucnopop, Bo3ayxa okKMCASeT yacTb rmapokcnaa xenesa Fe(OH), n nonyyaetcs metarn-
apokcnp, xenesa FeO(OH):
4Fe(OH)2+ O2 = 4FeO(OH) + 2H20

Cmech meTarugpokcupa xenesa FeO(OH) ¢ ruapokcuoom xenesa(ll) obpasyoT Tak Hasbl-
BAEMYI0 PXaBYMHY — OYpbIli PbIXNblli MOPOWOK. Kak BULHO W3 YpaBHEHWIA peakLuin, Koppo3us
npoTeKaeT B MPUCYTCTBUM KUCIOPOAA.

Mpu KOHTaKTe Xenesa C MeHee akTUBHbLIM META//IOM CO34AETCA ranbBaHMUYeckas napa,
B KOTOpPOW bonee akTMBHbIA MeTann (Fe) HAYMHAET UHTEHCUBHO OKUCNATbCA. CKOPOCTb peak-
LW pacTéT, yBEIMYNBAGTCS U CKOPOCTb NOTPEbNEHNS KUCNOPOAa.

[lpakmu4yeckasa 4yacmb

Lene pabomel: nccnepoBath NpoLeCC 31eKTPOXMMUYECKOW KOPPO3NUM Kene3a Ha BO3AYXe.
epeyeHb damyukos yugposoli rabopamopuu: faTYNK LABEHNUS.

JononHumesnbHoe 06opydosaHue: konba NNocKoAoHHas obbémom 500 Mn - 2 wT.; npob-
Ka pe3nHoBas C OTBEpCTMEM AN AaTYMKa.

Mamepuanbl u peakmusbl: NMOPOLIOK BOCCTAHOBNEHHOrO XXee3a; NOpPOLOK Meau.
TexHuKa 6e3onacHocmu:

CobnoneHne mep be3onacHOCTU npu paboTe € 3neKTPUYECKUMU Npubopamu.
MHCMPYKUUA K BbINOJIHEHUI:

B nnockooHHY0 KOnby npunente 3—4 MN BOAbI W BCTPAXMBAHWEM CMOYUTE CTEHKM KONDbI
BOZOMW.

3akpolite Konby npobkol € ra3ooTBOAHON TPYybKOM M npucoeanHUTe Npubop K AaTyuMKy
JlaBNeHNS.

HacTponTte aatuuk.

OTkpoiiTe Konby, BCbiNbTe B HEE 5—6 I NOPOLIKA Xene3a 1 BLICTPO 3aKponTe Konby npob-
Koil. Eule pa3 BCTpAXHWUTE KOnby, 4yTobbl NOPOLIOK PAaBHOMEPHO pacnpeAenuics no CTeHKaM
konbel. Cneaute 3a U3MEHEHMAMM LABNEHUS B TeueHUe 4—5 MUH.

|_|OBTO|3I/1TE JKCNEepPUMEHT, B34B BMECTO YNCTOrO NOPOLLKA Xesie3a CMeCb NMOPOLWKOB Mean 1
xxenesa.

Kak n3meHunacb CKOPOCTb pe€akuuun oKucneHna? Kak uamMeHunocb aasneHue 3a 4—5 MuH?
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Pe3ynbTaTbhl M3MepeHUN/HabNLEHNI

N2 onblI- CocTaB TBEpAOit Rasnenne rasa, kfla
Te azbl K Havany onbita Uepes 5 MUHYT A
1 Keneso
2 Xeneso + menp
Bbiso0bi:

OTpa3uTb NPUYMHBI U3MEHEHUS LaBNeHUs B Konbe, BAUAHME MeAW HA CKOPOCTb MPOUCXO-
AAWMNX NPOLEeCCOB.

KoHmposbHble sonpocsi:

1. Kak n3meHseTcs KONMYeCTBO BelLecTBa ra3a BO BpeMs 3kcnepumMeHTa? Moyemy? Kakon
ras nornow,aerca?

2. byayT M NpoucXoauTb U3MEHEHWA KOMYeCTBa rasa, ecsiv NMOpPOoLWOoK Xenesa Hacbinath B
Cyxyto Konby?

3. Kak Hannmume Mean BAMSET HA CKOPOCTb OkUCNeHus xenes3a? OTBeT 0bOCHyMTE.

4, 3anuwunTe ypaBHeHNe peakL MM OKUCIEHMA xene3a KUCN0POoAOM BO34yXa B NPUCYTCTBUU
BOZAbI.

5. 3adaHue 014 nodzomosKu K 'MA, BIP

BbibepuTe [ABa BbICKA3bIBAHWA, B KOTOPbIX FOBOPUTCA O XEN€3€ Kak XUMUYECKOM 3/IEMEHTE.

1) XXene3o pearunpyet C X10pOM.

2) Xene3o ObICTPO pxaBeeT BO BNAXHOM BO3AYyXe.

3) MupuT aBNAeTCA CbIpbEM ANA MONYYEHUA XKenesa.

4) [eMOrnobuH, copepxalinm xenes3o, NepeHoCUT KUCNOPOA.

5) B cocTaB pXaBUMHbI BXOAUT Xene3o.

6. 3adaHue 0na pazsumusA QYHKUUOHA/IbHOU 2pamMomHocmu

Monopas xo3sika noBecuia CyWnTb OeNbé Ha XKeNle3HYH NPOBONOKY, HATAHYTYIO BMECTO
0enbeBOro WHypa MexAay cToiikamu. Korpa 6enbé BbICOXN0, X03AKKa 0bHApyXuna Ha YMCTOM
benbe XENTO-KOPUYHEBLIE NONOCHI. Kak 06bACHUTL NosABNeHMe Bypbix NATEeH Ha benbe? Kak
X0351Ke U306aBUTbCA OT ITUX NATEH?
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XUMuns

nOoMOLLb YYUTEJIO

NMepeueHb TeM yuyebHO-UCC/IeQ0BaTENbCKOIA
M NPOEKTHON AeATeNIbHOCTU LUIKO/IbHUKOB

Mporpammoii nNpeayCMOTPEHO BbIMOAHEHWE 0Oy4aeMbiMWU WUCCIEA0BATENLCKUX W
NPOEKTHbIX PaboT. B KauecTse npuMepa NpuUBeLEHbl HEKOTOPbIE TeMbI PAbOT.
1. M3y4eHne LWenoyHOCTU Pa3NMyHbIX COPTOB MbiIa U MOKWLMX CPEACTB.

2. NHAVMKATOpHbIe CBOWCTBA Pa3/IMYHbIX PacTeHMit U LBeTOB (C onpeaeneHneMm pH
pPacTBOPOB).

3. OnpeaeneHne kavyectsa xnebonekapHoit Myku u xneba.
4. OnpepeneHue KayecTBa KMCIOMONOYHbIX NMPOAYKTOB.

5. OnpepenerHune 3aBMCUMOCTWN M3MeHeHUA pH LLenbHOro U NacTepuM30BaHHOMO MO-
NOKa OT CPOKOB XPaHEeHMUs.

6. W3yyeHne 3hHeKTUBHOCTM PA3NNYHBIX CONMEBbIX MPENOK.

7. KOHCTpyMpoBaHME «XMMUYECKUX FPENOK», OCHOBAHHBIX HA XUMUYECKNX peak-
Lmax.

8. CuHTe3 «Manaxuta» B Pa3iNyHbIX YCIOBUAX.
9. W3yyeHune Koppo3um xenesa B pasNUYHbIX YCNOBUAX.

10. BnuaHue cBeTa M KMCIOPOAA HA CKOPOCTb Pa3/oXeHWs pacTBopa MOAMAA Ka-
nus.

11. OnpeaeneHne KayecTsa BOAOMNPOBOAHON BOAbI.

12. XeécTtkocTb BoAbl. Cnocobbl onpeaeneHns XECTKOCTY BOAbI.

13. bymaxHas xpomatorpadus. XpoMmatorpaduyeckoe pasfeneHue BeLLecTs.
14. XpyctanbHoe cTekno. MOXHO A1 MCNONb30BATb ANS XPAHEHWUA MULLK?
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XUMUSA TOUKA !‘POCTA

MepeueHb AOCTYMHbIX UCTOYHMKOB MHGOpMaLum

B pasaene npeacTaBneH CMMCOK KHWUT U CCbINOK HA CanTbl, B KOTOPbIX 6onee noapobHo oc-
BeLLeHbl Pa3/InyHbIe aCMeKTbl pacCMATPMBAEMbIX BOMPOCOB. IX MOXHO peKOMeHA0BaTb Kak
yYuTeNo, Tak 1 0byyaembiM, NPOABUBLUMM WHTEPEC K U3y4aeMON TeMme.

1. Bacunbes B.I., Mopo3osa P.MM., KouepruHa J1. A. TpakTUKyM NO aHANUTUYECKON XM-
MUK: Y4yeb. nocobue ans By3os. — M.: Xumus, 2000. — 328 c.

2. Tpocce 3., Bancmantens X. Xumusa ans ntobo3HatenbHbiX. OCHOBbI XUMUK U 3aHUMA-
TenbHble onbiThl. [AP. 1974. MNep. ¢ Hem. — J1.: Xumua, 1979. — 392 c.

3. Oepnronby B. ®. Mup Boabl. — J1.: Heapa, 1979. — 254 c.

4, Xunuu [. M. O6was xumus. MpakTukym L-mMukpo. PykoBOACTBO ANs CTYAeHTOB. — M.:
MIny, 2006. — 322c.

5. Wcnonb3oBaHue undpoBbix nabopatopni Npu 0by4eHUN XUMUK B CpesHel WwKone/
becnanos M. U. Oopodees M.B., Xunun A.M., 3umnuna A.U., Opxekosckun M.A. — M.:
BUHOM. JTabopatopus 3HaHuiA, 2014. — 229 c.

6. Kpuctannbl. Kpuctannornapatel: MeToamnyeckme ykasaHus K n1abopaTopHbiM paboTam.
MudTtaxosa H. W., Metposa T. H., Paxmatynnnna WN. . — KaszaHb: KasaH. roc. TexHOn. yH-T.,
2006. — 24 c.

7. NleeHcoH N.A. 100 BonNpocoB 1 OTBETOB NO XuMuKU: MaTepuanbl ANA WKONbHLIX pedepa-
TOB, aKyNbTaTUBHbIX 3aHATUI M CEMUHAPOB: YyebHoe nocobue. — M.: «M3patenbctBo ACT»:
«M3paTtenbctBo AcTpenb», 2002. — 347 c.

8. JleeHcoH W. A. Xumuyeckne peakuun: Tennoson 3hdekT, paBHOBECHE, CKOPOCTb. — M.:
000 «M3paTenbcTeo Actpens, 2002. — 192 c.

9. Nlypbe 10. 0. CnpaBOYHMK NO aHaNUTM4YeCKOU xumumn. — M.: Xumus, 1971. — C. 71—89.

10. Hazaposa T.C., I'pabeukuii A.A., JlaBposa B. H. XumMuyeckuit 3KCnepuMEHT B LKO-
ne. — M.: MpocseweHne, 1987. —240 c.

11. Heoprannyeckaa xumua: B 3 1./ lMog pea. 10. A. Tpetbakosa. T. 1: dnsnko-xumunye-
CKMe OCHOBbI HEOPraHWUYeCKOW XUMUKM: YUebHUK Ans CTYA. BbiCw. y4yeb. 3aBeaeHuii/M. E. Tamm,
t0. [. TpeTbakoB. — M.: U3paTenbckuit LeHTp «Akagemusa», 2004. —240 c.

12. MetpaHos M. B. Camoe HeobblkHOBEHHOEe BelLeCcTBO B Mupe. — M.: [leparoruka,
1976. — 96 c.

13. CtpenbHukoBa JI. H. U3 yero Bcé caenaHo? Pacckasbl 0 Bewectse. — M.: fly3a-npecc.
2011.—208c.

14. CycnenHukosa B.M, Kucenesa E. K. PyKOBOACTBO NO NPWUrOTOBAEHWUID TUTPOBAHHBIX
pacteopos. — JI.: Xumus, 1967. — 139 c.

15. dapagen M. Uctopua ceeun: Mep. ¢ aHrn./Mog pea. b. B. HoBoxunoea. — M.: Hayka.
[naBHas peaakuus Guanko-matemaTuyeckon nutepatypsbl,1980. — 128 c., un. — (bubnnotey-
ka «KBaHT»)

16. XomyeHko . M. ,CesacTbsHOBa K. M. OKMCAUTENbHO-BOCCTAHOBUTENbHbIE peakLun. —
M.: MNpoceeweHmne, 1989. — 141 c.

17. JHumMknoneamus ana peten. T. 17. Xumus |/ Tnas. pen.B. A. BonoauH, Bed. Hayy. pea.
N. JleeHcoH. — M.: ABaHTa +, 2003. — 640 c.

18. dpTumo J1. Bopga: KHMra 0 CaMOM BAaXHOM BelLecTBe B Mupe: nep. ¢ GpuH. —M.:
Komnaclng, 2019. — 153 c.

19. YepTkoB W.H., XykoB 1. H. XuMnU4eCcknin 3kCnepuMeHT C ManbiMU KONMYECTBAMU peak-
TnBoB. M.: lMpocBeweHne, 1989. — 191 c.

20. Cant MrIY. Mporpamma Kypca XuMum ana yyawmxcs 8—9 knaccos obuieobpasosa-
Te/IbHOW LUKOJIbI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.
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21. Cant OUNW. OTKpbITbIA baHK 3afaHUN ANA OPMUPOBAHNA eCTeCTBEHHO-HAYYHOW rpa-
MOTHOCTMW.

https:/ /fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Cait EanHas konnekums LndpoBbix 06pa3oBaTesibHbIX PeCypCos.

http://school-collection.edu.ru/catalog.

23. Cant depepanbHbin LEHTP MHPOPMALMOHHO-06pa30BaTeNbHbBIX PECYPCOB.

http://fcior.edu.ru/
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