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st u3ydeHus: npeamera «XuMUs» Ha 3Tane OCHOBHOro odmiero oOpasoBanusi orBogutcs 140
YacoB:

8 ximacc —70 gacoB; 9 k1acc —70 yacos.

Jlannast oOpasoBarenbHas IporpaMMa OOECNEeYMBAET YCBOEHUE YYAIlUMHUCS Ba)KHEMIIUX
XUMHUYECKHX 3aKOHOB, TEOPUH U MOHATUH; (HOPMUPYET MPEACTABICHUE O POIM XUMHH B OKpPY’KaIOIIeM
MUpE U KU3HU yestoBeka. [Ipy 7ToM 0CHOBHOE BHUMaHME yJEJIAETCs CYIIHOCTH XUMHUECKUX PEAKIIMNA 1
METOJIaM UX OCYIIIECTBIECHHUS.

OnHUM M3 OCHOBHBIX HPUHIMIIOB NOCTPOEHUS MPOrPaMMBI SIBISETCS MPUHLUI JOCTYIHOCTH.
OKCHEpUMEHTANIbHBIE JTaHHBIE, [TOJIyYEHHbIE YYallIUMUCS IPU BBINOJIHEHUHM KOJUYECTBEHHBIX OIBITOB,
HO3BOJISIIOT yYall[UMCS CaMOCTOSITENIbHO JeNaTh BBIBOJIbI, BBIABIATH 3aKOHOMEpPHOCTH. [loxxomsl,
3aJI0’)KEHHbIE B COJEp)KaHUE MPOrpaMMbl Kypca, CO3Jal0T HEOOXOAWMBIE YCIIOBHS IS CHCTEMHOIO
YCBOGHMsI y4yallUMHUCS OCHOB HAyKH, JJs OOECIeYeHHUs pa3BUBAIOIIETO0 M BOCIUTHIBAIOIIETO
BO3/ICHUCTBUS OOy4eHHUs Ha JHMYHOCTH ydamierocs. dopMupyemble 3HAHUS JOJDKHBI CTaTh OCHOBOM
CHUCTEMBl YOEKIEHHMH IIKOJbHHMKA, LEHTPAJIBHBIM SPOM €ro HaydyHOro MupoBo33peHusa. Ha 0Oaze
nenTtpa «Todka pocTta» obecmeumBaeTcs peanu3anus 00pa30BaTENBHBIX MPOTPAMM €CTECTBEHHO-
Hay4YHOM M TEXHOJOIMYECKOW HaIpaBI€HHOCTEH, pa3paOOTaHHBIX B COOTBETCTBMU C TpeOOBaHMUAMU
3aKOHOJIATENILCTBA B cdepe oOpazoBaHMs U C Y4€ToM pekomeHnanuii denepaibHOro orneparopa
y4eOHOro npeaMeTa «XuMHus».

OOpa3zoBarenbHas MporpaMma MO3BOJISIET HHTETPUPOBATH PEATU3yeMble TMOAXO/IbI, CTPYKTYPY U
coJiepKaHMe MU OpraHu3aluu o0ydeHus XUMHU B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3ze 1r000ro M3
JOCTYIHBIX Y4eOHO-MeToInIeckux koMruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanmusauuu naHHoid OII mosBossier co3nath
YCIIOBHUSL:

* IJI paCIUPCHUA COACPIKAHUA IIKOJIBbHOI0 XUMHUYCCKOIO 06pa3013aH1/1;1;
* IJIsd TOBBIICHUA IM03HABATEIbLHON aKTUBHOCTU o6yqa}0m1/1xca B CCTeCTBCHHO-Hay‘IHOﬁ 06H3.CTI/I;

* 7Sl pa3BUTHSI IMYHOCTH peOEHKa B Ipoliecce 00y4eHUs] XUMHH, €r0 CIIOCOOHOCTEH,
(dbopMHUPOBaHUS U YIOBIETBOPEHHUS COIIMAILHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

+ 17151 paboTHI ¢ 0TapEHHBIMU IIKOJIEHUKAMH, OPTaHU3alMU X PAa3BUTHS B PA3IMYHBIX 00JIACTIX

00pa30BaTeIbHON, TBOPUECKON ACATEIBHOCTH.
Bsenenue

B oOyuenun xumMuum OO0JbIIIOE 3HAUYEHHE HMEET SKCHEPUMEHT. AHATU3UPYs pe3yabTaTbl
MPOBEAEHHBIX OIBITOB, Yydyaliuecs YOeXOaroTcs B TOM, 4YTO T€ WIM HHbIE TEOPETHYECKUE
IIPEACTABICHUS. COOTBETCTBYIOT WJIM IPOTUBOPEYAT PEaIbHOCTH. TOJIBKO OCYLIECTBIIAS XMUMHUYECKUU
DKCIIEPUMEHT MO>XHO IPOBEPUTH JTOCTOBEPHOCTH IIPOTHO30B, CHIEJNAHHBIX HA OCHOBAHMM Teopuu. B
npolecce 3KCIEPUMEHTAIBHOW pPa0OThl ydaliuecss MpHOOPETaloT OMNbIT MO3HAHUS PEealbHOCTH,
ABJISIOIIMICS Ba)XXHBIM JTanioM (QOPMHUPOBAHUS y HUX YOEXKIEHUH, KOTOpble, B CBOI OYEpE.b,
COCTaBJIAIOT OCHOBY HAy4HOIO MHPOBO33peHMs. Peanmsanus yka3aHHBIX L€JIEM BO3MOXKHA IIpU
OCHAILIEHUH LIKOJIbHOTO KaOWHEeTa XMMHUU COBPEMEHHBIMHU MpuOOpamMu U obopynoBaHHeM. B pamkax
HaIlMOHANBHOTO TpoekTa «OO0pa3oBaHME» 3TO CTaJO0 BO3MOXKHBIM Ojarojaps CO3/JaHUIO B
0011e00pa30BaTENbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MalbIX Iopojax,
IIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOTMUECKOW HarpaBieHHOCTEH «Touku pocTay.
BHuenpenue 3Ttoro 00OpyAOBaHUS MO3BOJUT KauyeCTBEHHO H3MEHUTh IPOLIECC OOYYeHUs XHMUHU.
KonuyecTBeHHBIE SKCTIEPUMEHTHI MO3BOJIAT MOMYYaTh JOCTOBEPHYIO HH(OPMAIIUIO O MPOTEKAHUU TeX
WIM HWHBIX XMMHMYECKHX IIpoleccax, O CBOMCTBax BemecTB. Ha OCHOBE IOJIy4EeHHBIX
HKCHEPUMEHTAIbHBIX JaHHbIX OOydyaeMmble CMOTYT CAaMOCTOSITENIbHO JIelaTh BBIBOABI, 0000IIATh
pe3ynbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OAHO3HA4YHO OyJeT CIOCOOCTBOBATH IOBBIIICHHIO
MOTHUBAIMH 00y4EHHSI ITKOJILHUKOB.

Ilentpsl 00pa3oBaHUsl €CTECTBEHHO-HAy4YHOW HampaBieHHOCTH «Touka pocTa» co3laHbl C
[ENBI0 Pa3BUTHA Yy OOYYAIOIIMXCS E€CTECTBEHHO-HAYYHOH, MaTeMaTW4ecKod, HH(OPMAIMOHHON
IPaMOTHOCTH, (OPMHPOBAHUS KPUTHUYECKOIO M KPEAaTHMBHOIO MBIIIJIEHHS, COBEPIIEHCTBOBAHUS



HaBBIKOB €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, a TAKXKE JAJS MPAKTHUECKOM OTpabOTKH y4yeOHOTro
MaTepuaia no yaeOHbIM npeametam «dusmukay, «Xumus», «buomgorus» .

ean u 3apa4n

+ Peanmuzamusi OCHOBHBIX  O00IIEOOPA30BATEIBHBIX MPOTPaMM IO YYEOHBIM TpeaMETam
€CTECTBEHHO-HAYYHON HAMpaBICHHOCTH, B TOM YHCIE B paMKaX BHEYPOUHOH JEeATENbHO CTU
00yJaromuxcs;

© pa3paboTka W peajm3anysi Pa3HOYPOBHEBHIX JIOMOJHHUTEIBHBIX 00IIe00pa30BaTEIIBHBIX
IpOrpaMM €CTECTBEHHO-HAYYHOM HANpaBICHHOCTH, a TaKXe HHBIX NIporpaMM, B TOM 4YHUCIE B
KAHUKYJIAPHBIN IEPHOL;

*  BOBJICUCHUC YUHAIIUXCA U MEAATOTHUCCKUX pa6OTHI/IKOB B IMIPOCKTHYIO ACATCIBHOCTD,

+  OpraHu3aiys BHEy4eOHOH NeATeNbHOCTH B KaHUKYIISIPHBIA NEepuoJ, pa3paboTka U peaau3alus
COOTBETCTBYIOIMX O00Opa30BaTeNbHBIX IPOrpamMM, B TOM 4YHCIE A Jarepei, OpraHU30BaHHBIX
00pa30BaTEIbHBIMU OPraHNU3alUAMH B KAHUKYJISIPHBIN TEPUOT;

*  TOBBIIIICHHUC HpO(I)CCCI/IOHaHLHOFO MacCTepCTBa IIeaarorut4yeCKux pa6OTHI/IKOB LHCHTpa,
peau3yoIX OCHOBHBIEC U JIONIOJHHUTEIBHBIC 00111e00pa30BaTeIbHbIC TPOTPAMMBI;
Coznanne uentpa «Todka pocra» mpeamnoiaraeT pa3BUTHE 00pa30BaTEIbHON WHPPACTPYKTYPHI
00111€00pa30BaTEIHLHON OpPraHU3aIlui, B TOM YUCJIE OCHAIIEHHE 00111e00pa30BaTEIbHON OpraHnu3alIliu:

+ 000pynOBaHMEM, CpEICTBAMU OOY4YEHUsS U BOCIHUTAHHUS JUIsI HW3y4eHUs (B TOM YHCIIE
OKCMEPUMEHTAIBHOT0)  MPEIMETOB, KYypCOB, JUCHUIUIMH  (MOIyled) ecTeCTBEHHO-HAyYHOU
HaIPaBJIECHHOCTH MPU pealu3allid OCHOBHBIX 00IIE00pa30oBaTEIbHBIX MPOrPaMM U JOTOJHUTEIBHBIX
0011e00pa30BaTeNbHBIX MPOrPaMM, B TOM YHUCIE AJIs PACIIUPEHUS CONIEp)KaHUs YYeOHBIX MPEIMETOB
«DPu3ukay, «XuMus», «bruoaorus»;

+ obopymoBaHWEM, CpeICTBAMH OOYYCHHMS W BOCHUTAHWS JUIS peaau3aldd  [porpamm
JOTIOTHUTEIFHOTO 00pa30BaHuUs €CTECTBEHHO-HAYYHOUN HAMPaBICHHOCTH;

*  KOMIBIOTEPHBIM U MHBIM 000PYIOBaHUEM.

[TpodunpHBI KOMIUIEKT OOOPYIOBAHHSI MOXET OBITH BBIOpaH sl OOIIe0Opa30BaTEITBHBIX
OpraHM3anuii, UMEIONIMX HAa MOMEHT co3laHus neHTpa «Todka pocTa» HabOp CpeAcTB OOyYeHUs U
BOCIIUTaHHSA, TIOKPHIBAIOIINN CBOMMHU (PYHKITMOHAIEHBIMUA BO3MOKHOCTSIMU 0a30BbIe TIOTPEOHOCTH TPH
U3y4eHHH y4eOHbIX npeameToB «Duzukay, «Xumus» u «buonorus» .

[lepeyeHb, MUHUMAIBFHO HEOOXOMUMBIE (DYHKIIMOHAIBHBIE W TEXHUYECKHE TpeOOBaHHUS U
MHUHHMMAaJbHOE KOJIUYECTBO 000pYI0OBAHHUSA, PACXOIHBIX MAaTepHAIOB, CPEACTB O0YUYEHUSI U BOCIIUTAHUS
JUI OCHAIICHUS EeHTPoB «Touka poctay, onpeneistoTcs PernoHambHBIM KOOPAMHATOPOM C yIETOM
[IpumepHoro nepeuHss 000pYyAOBaHUS, PACXOAHBIX MATEPHUAJIOB, CPEJICTB OOYUEHUS U BOCHIUTAHUS IS
co3maHus © oOecriedeHus: (YHKIMOHUPOBAHUS IIGHTPOB OOpPa30BaHUS €CTECTBEHHO-HAYYHOU
HanpaBieHHocTH «Touka pocra» B 001I€00pa30BaTEIbHBIX OPraHU3ALMAX, PACIOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJIbIX TOPOJaX.

[lpopunbHplii  KOMIUIEKT  00OpyAoBaHUs  oOecrneynBaeT  APQPEKTUBHOE  JTOCTUIKEHUE
0o0pa3oBaTeNbHBIX  PE3yJNbTaTOB  OOYdYAIOIIMMHCA MO  HpOrpaMMaM  €CTECTBEHHO-HAy4HOMH
HANpaBJICHHOCTH, BO3MOXKHOCTh YIIIyOJEHHOTO M3Y4YEHHUS OTICNBHBIX MPEIMETOB, B TOM YHCIE IS
dopMupoBaHUS ~ M300pPETATENBCKOTO,  KPEaTUBHOTO,  KPUTUYECKOTO  MBIIUICHUS,  Pa3BUTHUS
(YHKIMOHAIBHON TPaMOTHOCTH Yy OOYy4YalolmMXCsi, B TOM 4YHCJIE€ €CTECTBEHHO-HAy4YHOM U
MaTeMaTH4ecKOi. DKCIEPUMEHT SBJISICTCS NCTOYHUKOM 3HAHWH W KPUTEPUEM MX UCTUHHOCTH B HayYKe.
Konnenuust coBpeMeHHOro 00pa3oBaHUS MOAPa3yMEBAET, YTO B Y4eOHOM SKCIIEPUMEHTE BEAYILYIO
POJIb TOJDKEH 3aHATH CAMOCTOSTEIbHBIN UCCIE0BATEIbCKUN YICHHUECKUI KCIIEPUMEHT.

CoBpeMeHHbIE 3KCIIEPUMEHTAIbHBIE UCCIEI0BAaHMS 110 XUMHUH YK€ TPYAHO NPEACTaBUTH 0e3
UCIIOJIb30BAaHUS HE TOJIBKO aHAJIIOTOBBIX, HO U IU(POBBIX N3MEPUTEIBHBIX NpuOopoB. B denepansHom
I'ocynapctBernom O6pazoBatensHoMm Crangapre (@I'OC) nmponwcaHo, 9YTO OJHUM U3 YHUBEPCAIBHBIX
y4eOHBIX JIEHCTBUH, MPHOOpPETAEMbIX YYaIIUMUCS, JOJDKHO CTaThb YMEHHE «IIPOBEACHUS OIIBITOB,



MPOCTBIX AKCIIEPUMEHTAIBHBIX MCCIICIOBAHUM, MPSMBIX U KOCBEHHBIX U3MEPEHHM C MCIOJIb30BaHUEM
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIEHBIX TPHOOPOB).

Y4eOHbIf SKCHEPUMEHT M0 XHMHH, MPOBOAUMBIA Ha TPaJAWIMOHHOM o00OpyqoBaHUH, 0e3
MPUMEHEHUS TU(POBBIX JTa0OPATOpHiA, HE MOXKET IMO3BOJIUTH B TIOJHOW MEpe PEIInTh BCE 3a7add B
COBPEMEHHOM 1IKOJIe. DTO CBA3AHO C PSAOM IPUYUH:

*  TPaJUIIMOHHOE IIKOJIbHOE 000pYyI0BaHUE H3-3a OTPAHHMUYEHUS TEXHUIECKUX BOZMOKHOCTEH He
M03BOJISICT ITPOBOJIMTH MHOTHE KOJIMYSCTBECHHBIC UCCIICIOBAHHS,

' JUIUTENBHOCTH MPOBEJICHUS XUMHUYCCKHX MCCIICAOBAHUN HE BCETA COTJIACYETCS C
JUTUTETILHOCTBIO YUeOHBIX 3aHATHUI;

* BO3MOXKHOCTb ITPOBEJICHUSI MHOTHX MCCIIEIOBAaHUN OTPaHUYUBAETCS TPEOOBAHUSIMH TEXHUKHU
0€30MacHOCTH | JIp.

Hudposas mabopatopusi MOJHOCTHIO MEHSET METOJUKY U COJICp)KaHUE SKCIIEPUMEHTAIBHOM
JESATEIPHOCTH W PEIIaeT BBIIICTICpeUYrciIicHHbIe mpobnaembl. [IIMpokuii CreKTp JAaTYMKOB IMO3BOJIAET
yyYaluMcs 3HaKOMUTBCS C TapaMeTpaMi XUMUYECKOT0 SKCIIEPUMEHTa He TOJILKO Ha KaYeCTBEHHOM, HO
¥ Ha KOJIMYECTBEHHOM ypoBHe. L[udpoBas maGopaTopus MO3BOJISET BECTH JJIUTEIBHBIN 3KCTICPUMEHT
Jake B OTCYTCTBHE HKCIIEPUMEHTATOpa, a 4YacTOTa MX H3MEpPEHUIl HEMOJBIACTHA YEJIOBEYECKOMY
BOCTIPUSATHIO.

B mpomnecce dhopMupoBaHHs SKCIEPUMEHTAIBHBIX YMEHHH yUE€HUK OOydaeTcsl MPEACTaBIsATh
uHpopMalLnio 00 UCCIeI0BAaHUU B UETHIPEX BUAX:

+ B BepOaTbHOM: OTHMCHIBATEH SKCIICPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJICINIb SKCIIEPUMEHTA,
¢dbukcHpoBaTh BHUMaHUE Ha U3MEPSIEMbBIX BETUYNHAX, TEPMUHOJIOTUH;

* B TaOJMYHOM: 3aTIOJIHATH TAOIMIIBI TAHHBIX, JISKAIIUX B OCHOBE TIOCTPOCHUS TpaduKoB (Tpu
ATOM Yy yYalIuXCs BO3ZHUKACT MEPBUYHOE MPEACTABICHUE O MACIITa0aX BETUYHH);

+ B TpadUYecKOM: CTPOUTH TpadUKH MO TAOIMYHBIM JaHHBIM, YTO AET BO3MOKHOCTh MEPEX0/1a K
BBIJIBIDKEHUIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEXTy BETMUNHAMU (TIPU 3TOM YUUTEIb TTOKa3bIBACT
MPEUMYIIECTBO B BU3YAIU3AIMH 3aBUCUIMOCTEN MEXKy BETUYMHAMU, HATTISAHOCTH © MHOTOMEPHOCTH);
B BUJIC MATEMAaTHYCCKUX YPAaBHECHUH: JaBaTh MAaTEMaTHIECKOE OTIMCAHUE B3aMMOCBSI3H BEJTUIHH,
MaTeMaTH4ecKoe 0000IIeHHE.

[lepexon OT Kaxaoro srama mpeacTaBieHds HHPOPMAIMH 3aHUMAET JOBOJBHO OOJBIION
MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporiecc HEOOXOAMM, HO B CTApIIMX KIAccaX MOYXHO
ObUT0 OB 2TO BpeMs MOTPATHTh Ha pelieHue Oojiee BaXKHBIX 3amad. B 3ToMm mimaHe 1udpoBbie
nabopaTopun CYIIECTBEHHO SKOHOMSIT BpeMs. DTO BpeMsi MOXHO moTpaTuth corijacHo ®I'OC nHa
dbopMUpOBaHHE UCCIENOBATENLCKUX YMEHUH YYalluXcsl, KOTOpbIE BBIPAXKAIOTCA B CIEIYIOIINUX
JEVCTBUSX:

+ ompezeneHHue NpoOIeMsl;

*  TIOCTaHOBKA MCCIIEAOBATEIbCKOM 3a/1a4u;

*  IUIAHUPOBAHHUE PELICHUS 3a7auu;

*  TOCTPOEHUE MOJENeH;

*  BBIIBUIKECHHE THIIOTE3;

*  BKCHEepUMEHTaJIbHAsl IPOBEPKA FMIIOTES;

*  aHAJM3 JaHHBIX SKCIICPUMEHTOB WJIM HAOIOICHHUI;
+ (opMyTUpOBaHUE BBIBOJIOB.

[locnegnue roapl y ydamuxcsi HaOMIOJaeTCsl HHU3Kas MOTHUBAIUS W3YYEHHS €CTECTBEHHO-
HAyYHBIX TUCIUIUIMH U KaK CIIEJACTBHE MaJeHUE KauecTBa 00pa3oBaHusl.

[ToctaBnsieMble B IIKOJIBI COBPEMEHHBIE CPEICTBA 00yUeHHs, B paMKax mpoekTa «Touka pocTay
CoJIep KaT KaK YK€ XOpOIIO M3BECTHOE 000PYAOBaHME, TaK U MPUHIUITHAIBHO HOBOE. DTO NU(POBHIE
nabopatopuu H JIaTYMKOBBIE CHUCTEMBl. B oOCHOBY 00pa3oBaTelbHONH MPOrpaMMbl 3aJ0KEHO
PUMEHEHHE IUQPPOBBIX JIabopaTopuii. TemMaTHKa MPEUIOKESHHBIX YKCIIEPUMEHTOB, KOJMYECTBEHHBIX
OTIBITOB COOTBETCTBYET CTPYKTYpe MPUMEPHOIN 00pa30BaTENbHON MPOrpaMMBbI IO XUMUH, COJEPKAHUIO



denepanbHOro rocyapcTseHHoro odpasosarensroro cragaapra (PI'OC) cpennero (moaHoOro) odmero
oOpa3zoBaHwUsI.

PaccmoTpeHHbIe B MOCOOMM OMBITHI MPOILIH HIMPOKYIO arnpoOaruio. MHOTONeTHsS MpakTHKa
UCTIONIB30BaHUsl XMMUYEeCKHX npuOopos, LIJI B mkome mokaszaia, 4To COBpPEMEHHBIE TEXHHUYECKUE
cpeacTBa 0Oy4eHHUs HOBOTO MOKOJIEHHUS MO3BOJISIOT JOOUTHCS BBHICOKOI'O YPOBHSI YCBOCHHS Y4eOHOIO
Marepuana, YCTOWYMBOTO pOCTa II03HABATEIBHOTO MHTEpEca MIKOJBHUKOB, T.€. IPEOAONETh Te
npoOJemMbl, 0 KOTOPbIX TaK MHOIO T'OBOPAT, KOTJA pedb 3aXOJUT O COBPEMEHHOM IIKOJIBHOM
XUMHUYECKOM 00pa30BaHUHU.

JlanHOe MeToauYecKoe IOocoOHMe aJPEeCOBAHO YUYHUTEISIM XUMHH, KOTOpBIE peaTu3yloT
o0pazoBaTeNbHBIE TPOrPAMMBI C HCTIONIB30BaHUEM 00opynoBanus «Touka poctay.
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(yrBepxacH npukazoM MuHHcTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparmu ot 17 mas 2012
r. Ne 413) (pen.11.12.2020). — URL: https://fgos.ru

(mata obpamenwus: 10.03.2021)
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8. MeToanueckre peKOMEH/IAIMH 0 CO3/IaHUI0 M (PYHKIIHOHHUPOBAHHUIO JETCKHX TEXHOITAPKOB
«KBanTopuym» Ha 6aze 0011eo0pa3zoBaTeNbHBIX OPTaHU3aIHi (YTBEPKIEHBI PACTIOPSKEHHEM
MunuctepcerBa npocsenienus: Poccuiickoit ®eneparu ot 12 saBaps 2021 r. Ne P-4). —

URL: http://www.consultant.ru/document/cons_doc LAW 374695 (nara oopamenus: 10.03.2021)

9. Meroauueckie peKOMEHIAIUH 10 CO3AaHUI0 U (PYHKIIMOHUPOBAHHUIO IIEHTPOB ITUPPOBOTO
obpazoBanus «IT-ky6» (yTBepKIeHBI pacriopskeHHeM MHUHUCTEpCTBa MpocBelieHus Poccuiickoit
®enepanuu ot 12 suBaps 2021 r. Ne P-5). — URL.: http://www.consultant.ru/
document/cons_doc_LAW_374572

(mara oopamenus: 10.03.2021)

10. MeTtoauueckie peKoMeHIaluy 0 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPTaHU3AIMX, PACIION0KEHHBIX B CEJIbCKOW MECTHOCTU U MaJIbIX TOpOJax,
LEHTPOB 00pa30BaHMsl €CTECTBEHHO-HAYYHOM U TEXHOJIOrHuecKkoi HampaBieHHocTel («Touka pocTay)
(yTBepkaeHsbl pacnopsbkeHrneM MuHuctepeTBa npocselienus: Poccuiickoit @enepanuu ot

12 suBaps 2021 r. Ne P-6). — URL.: http://www.consultant.ru/document/cons_doc_ LAW_374694/

(mara o6pamenus: 10.03.2021

IInanupyeMble pe3yJibTaThl 0CBOEHHS YU4eOHOro npeaMeTa « XUMHUS» ¢ ONMCAHUEM
YHHBEPCAJBbHBIX YUeOHBIX 1eiiCTBUH, T0CTUTaeMbIX 00y4al0IIUMHUCS
JIuunocmmuuie pesynomamol
Obyuarowuiics nOLY4YUm 803MOACHOCIb 01 POPMUPOBAHUA CLeOYIOUWUX TUUHOCMHbIX Y V]]:

+ ompenesieHne MOTHUBALIUU M3y4YeHUsl y4eOHOro MaTepuarna;

' OLCHHBAHUC YCBAUBACMOI'O yqe6Hor0 MaTepuala, uiCXoad U3 COUaJbHbIX U JINYHOCTHBIX
IIEHHOCTE;

*  TIOBBIIICHHE CBOETO 00PA30BATEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3YYECHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C PAa3BUTHEM XUMHH U OOIIECTBA;

*  3HaHUWE TPABUJI MOBEJICHUS B UPE3BBIYANHBIX CUTYAIUSX;

*  OLICHHBaHHE COIMANLHOM 3HAYMMOCTH Mpodeccuid, CBI3aHHBIX C XUMHUEH;

+ BIIQJICHUE TIpaBUIaMU O€30MaCHOTO OOpaIICHH C XUMHYECKUMHU BEIIECTBAMH H
000py/1I0BaHUEM, MTPOSIBJICHUE YKOJIOTUYECKOMN KYJIbTYPBHI.

Memanpeomemnmnoie pe3yivmantol
Pecynamusnuie
Obyuarowuiics nOay4um 803MONCHOCIb OJisl PopMUposanus ciedyiouux peeyismusivix YVJ/I:

+ IeNIeTioNIaraHue, BKII0Yas MOCTAHOBKY HOBBIX IEJIeH, TpeoOpa3oBaHue MPaKTHUECKOH 3a1a9u B
MO3HABATEJIbHYIO, CAMOCTOATENIBbHBIN aHAIN3 YCIOBUN JTOCTUKEHHS 1IEJIM Ha OCHOBE YU€Ta
BBIJICTICHHBIX YYUTEJIEM OPHUEHTUPOB JIEHCTBUSI B HOBOM yU4eOHOM MaTepHale;

*  TNIAHUPOBAHUC ITIYTH JOCTUIKCHUS ueneﬁ;

* YCTaHOBJICHHUE IIEJIEBBIX IPUOPUTETOB, BbIICIECHUE aIbTEPHATUBHBIX CIOCOOOB TOCTUKCHHUS
1eIu ¥ BRIOOp Hanbosee 3pheKTUBHOTO crioco0a;

*  YMEHHUE CaMOCTOSITEJIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;

*  YMEHHE IPUHUMATh PEUICHUS B IPOOIEMHOM CUTYAINH;

* TIOCTaHOBKa y4eOHBIX 3aJ1a4, COCTaBJICHHUE [UIaHA U MTOCIEA0BATEIbHOCTH JCHCTBUM;
+ opraHusaius pabouero Mecta MpH BHIMOJIHEHUH XMMUYECKOTO SKCIIEPUMEHTA;

*  TPOTHO3MPOBAHUE PE3yIbTaTOB 00YUEHUs, OLICHUBAHUE YCBOEHHOI'O MaTepHaa, OlleHKa
KayecTBa M YPOBHS MOJyUYEHHBIX 3HAHUI, KOPPEKIHS IIaHa U criocola 1elcTBUS TPU HEOOXOIUMOCTH.

llosnasamenvhbie
Ob6yyarowuiics NOIYUUM BO3MONCHOCD O/ POPMUPOBaHUA credyrowux nosHagamenvrvix YVJ/i:

*  TIOMCK H BBIACJICHHC I/IHCI)OpMaI_II/II/I;
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*  aHaJIN3 YCIIOBUH M TpeOOBaHUH 3aJjauM, BEIOOP, COTIOCTaBIEHUE U 00OCHOBaHUE crioco0a
peLICHUS 3a/1a4u;

+ BBIOOp Hambosee 3 PPEKTUBHBIX CIIOCOOOB PELICHN 33]jaul B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHH;

*  BBIABIJKEHHE U 00OCHOBAaHHE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKy;

* CaMOCTOSITEIILHOE CO3/JaHKE AJITOPUTMA JICATEIILHOCTHU TPU PEIICHUH MTPOOJIEM TBOPYECKOTO U
TIOMCKOBOT'O XapakTepa;

' YMCHUI XapaKTCPU30BaTh BCUICCTBA 110 COCTAaBYy, CTPOCHUIO U CBOﬁCTBaM;

*  OIIMCHEIBAaHHE CBOMCTB: TBépI[I)IX, KHUIKHUX, ra3006pa3HHx BCIICCTB, BBIACIICHUC UX
CYHICCTBCHHBIX ITPU3HAKOB,

+  U300paxkeHHe cocTaBa MPOCTEUIINX BEUIECTB C MOMOUIbI0 XUMUYECKUX (POPMYIT U CYIIHOCTH
XUMUYECKHUX PEAKIUM C MTOMOIIbI0 XUMUYECKUX YPAaBHECHHUIA,

*  TIpoBeJeHHE HAOIIOACHUH, ONIMCAaHUE TPU3HAKOB U YCIOBHIA T€USHHS] XUMHUYECKUX PEAKIINH,
BBINOJIHEHHE XMMUYECKOT 0 SKCIIEPUMEHTA, BEIBOIbI HA OCHOBE aHaIM3a HAOJIOCHUH 3a
HKCIIEPUMEHTOM, PELICHHE 33/1a4, TOJyICHUE XUMUIECKOH HH(POPMAINH U3 PA3TUYHBIX HCTOYHUKOB;

*  YMCHHC OpPraHHU30BbIBATH UCCICAOBAHUC C LCIIBIO IIPOBCPKU T'MITIOTC3;
' YMCHHC ACJIATh YMO3AaKJIHOUCHUA (I/IHILYKTI/IBHOC H 110 aHaJIoT I/II/I) U BBIBOJbI,

*  yMeHHe 00BEKTHBHO OLEHUBATh HHPOPMAIIUIO O BEIIECTBAX U XMMHUECKUX MpoIleccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOH HHPOpPMAITIH.

Kommynuxamusnule
Ob6yyarowuiics NOIYUUM 8O3MONCHOCTL 01 POPMUPOBAHUS CIEOYIOWUX KOMMYHUKamuenvlx YV/I:

*  IIOJHOC M TOYHOC BBIPAXKCHHUE CBOUX MBICJICH B COOTBETCTBHU C 3a/la4aMi U YCIIOBUAMHU
KOMMYHUKAIIUH,

*  aJIEKBaTHOE HCII0JIb30BAHUE PEUEBBIX CPEJCTB IS y4acTHsl B JUCKYCCUM U apryMEHTalUU
CBOCH1 MO3UIINU, YMEHUE MPECTABIATh KOHKPETHOE COJIep KaHne C COOOIICHHEM €ro B TUCbMEHHON 1
yCTHOM (hopMe, ompeiesieHHe CIIOCOO0B B3aUMOJICHCTBHUS, COTPYIHUUECTBO B TIOUCKE U cOOpe
uHdopmanuu;

+ olpejesieHue crnoco00B B3aUMOAEHCTBUSA, COTPYAHHUYECTBO B MOUCKE U cOope HHpOopMaIuH,
y4JacTHe B IMAJIOre, INIAHUPOBaHKUE O0IIMX CIOCOO0B paboThI, MPOSBICHNUE YBAKUTEIHHOTO OTHOIICHUS
K IPYTUM y4YalIuMcs;

* OIHMCAaHUE COJEPKAHUS BBIMOIHIEMbIX JEHCTBHM C LIEIbI0 OPUEHTUPOBKHU B MPEIMETHO-
IIPAKTUYECKON AESITEIbHOCTH;

* YMEHHS YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHAIIUH PA3TUYHBIX MTO3UIIHIH B
COTPYJIHUYECTBE;

+ (opMynrupoBaTh COOCTBEHHOE MHEHHUE M MO3HIINIO, ApTYMEHTUPOBATh U KOOPIMHUPOBATH €€ C
HO3ULIMSAMU MAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEr0 PELIeHUsI B COBMECTHOM
JeSTebHOCTH;

*  OCYLIECTBISATH B3aMMHBI KOHTPOJIb M OKAa3bIBATh B COTPYIHUYECTBE HEOOXOTUMYIO
B3aMMOITOMOIIIb;

* IJTAHUPOBATH OOIIME CTIOCOOBI padOTHI; OCYIIECTBIISITE KOHTPOJIb, KOPPEKIIHIO, OIICHKY
neiicTBuil mapTHEpa, yMETh yOekK/1aTh;

* HCIIOJIb30BaTh aJIeKBAaTHbIE SA3BIKOBBIE CPEACTBA JJIs1 OTOOPaXKEHUsI CBOUX YYBCTB, MBICIIEH,
MOTHBOB U IOTPEOHOCTEH; 0TOOpaKaTh B peuH (onrcanune, 00bICHEHUE) COJEPIKAHNE COBEPIIAEMBIX
NeiicTBUH, Kak B (popMe TPOMKOH COIMATM3UPOBAHHOM peun, Tak U B (popMe BHYTpEHHEH peyn;

*  Pa3BUBaTh KOMMYHHUKATHBHYIO KOMIETEHIIUIO, UCIIONb3Ysl CPEACTBA YCTHOM U MUCbMEHHOU
KOMMYHHUKAIIUU MTPU paboTe ¢ TEKCTaMH yueOHUKA U TOMOJHUTENbHOM TUTepaTypoil, CIpaBOYHBIMU



Ta0JIUIIaMU, TIPOSBISTH TOTOBHOCTH K YBAKCHHUIO HHON TOYKHU 3PEHHUSI PU OOCYKACHUH PE3YIbTATOB
BBITIOJITHEHHOW PaOOTHI.

IlIpeomemmnvie pe3ynvmamaol
Obyuarowuiicst Hay4umcsi:

¢ NPHUMCHATH OCHOBHBIC METO/IbI ITIO3HAHUA: Ha6J'IIO}IeHI/I€, HU3MCPCHUC, SKCIICPUMCHT,

+  ONHCHIBAThL CBOMCTBA TBépZ[bIX, KUIKUX, Fa3006pa3HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IIPHU3HAKU;

' PacKpbIBaTh CMBIC] 3aKOHA COXPaHEHHs MacChl BEIIECTB, aTOMHO-MOJIEKYISIPHON TEOPHH;

* pasnuyaTh XUMHYECKHE U GU3UUECKHUE SBJICHNUS, HA3bIBaTh MPU3HAKU U YCIOBUS MPOTCKAHUS
XMMHYECKHUX PEaKLHUN;

+ cobmoaaTh npaBuia 6e30macHol paboThl IPU MPOBEICHUU OTIBITOB;

* TI0JIb30BaThCs JAOOPATOPHBIM 00OPYA0BAaHUEM U MOCYIOH;

* TOJy4aTh, COOMPATh ra3000pa3HbIC BELECTBA U PACcIIO3HABATh UX;

* XapaKTepH30BaTh PU3NYECKHUE U XUMUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCAMHEHUH, IIPOBOJAUTH OIIBITHI, TOATBEPKAAIOIINE XUMAYECKUE CBOMCTBA U3YYECHHBIX KIaCCOB
HEOPraHUYECKUX BEILECTB;

' PACKPBIBATh CMBICII IIOHATHS «PAaCTBOP», BBIYUCIIATh MACCOBYIO JIOJII0O PACTBOPEHHOTO BEILIECTBA
B PaCTBOpPE, FTOTOBUTH PACTBOPBI C ONPEIEIEHHON MaCCOBOM 10JIe paCTBOPEHHOIO BEIIECTBA;

* XapaKTepH30BaTh 3aBUCUMOCTb (DU3UYECKUX CBOMCTB BELIECTB OT TUIA KPUCTAIIIMUECKOI
PELETKH, ONPEAEIIATh BUJI XUMUYECKOM CBSI3U B HEOPraHUYECKUX COCIMHECHMSX;

' pacKpbIBaTbh OCHOBHBIE ITOJIOKEHUS TEOPUH DIEKTPOJIMTHUECKON TUCCOLUALINN, COCTABIIATh
YPaBHEHHMS JIEKTPOIUTUYECKOHN TUCCOLUALINN KUCIIOT, IIeJI04el, colel U peakiuii HOHHOro 0OMeHa;

' PACKpBIBaTh CYIIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUHI, OIIPEAENIATh OKUCIUTEIID
Y BOCCTAHOBUTEIb, COCTABIIATh YPABHEHUSI OKUCIATEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH;

*  Ha3bIBaTh (PAKTOPBHI, BIUAIOIINE HA CKOPOCTh XUMUUECKOHN PEaKIiH;

*  XapaKTepU30BaThb B3aUMOCBA3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAIIIOB U
METaJIIOB;

* IIPOBOJHUTH ONBITHI IO IMOJTYYEHUIO U U3YYCHUIO XMMUYECKUX CBOMCTB Pa3JIMYHbIX BELIECTB;
IPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B TIOBCEAHEBHOM KHU3HHU.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCAL:

*  BBIIBUTATh U MPOBEPATH IKCIIEPUMEHTAIIBHO TUIIOTE3bI 0 XUMUUYECKHUX CBOMCTBAX BEILIECTB HA
OCHOBE MX COCTaBa U CTPOCHHUS, UX CITIOCOOHOCTH BCTYIATh B XMMHYECKUE PEAKIIUU, O XapaKTepe u
MPOAYKTAX PA3JINYHBIX XUMUYECKUX PEAKLINM;

*  XapaKTepHU30BaTh BEILECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh NPUUMHHO-
CJICJICTBEHHBIE CBS3U MEXKAY JaHHBIMH XapaKTEPUCTUKAMH BELIECTBA;

* COCTaBJSATh MOJICKYJISIPHBIE U MTOJHBIE HOHHBIE YPABHEHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

' TIPOTHO3MPOBATH CITIOCOOHOCTH BEIECTBA MPOSIBIIATH OKUCITUTEIIBHBIC NI BOCCTAHOBUTEIIHHBIC
CBOMCTBA C YYETOM CTEINEHEN OKUCIICHUS 3JIEMEHTOB, BXOJSIINUX B €r0 COCTAB;

* BBIIBUIaTh U MPOBEPATH KCIIEPUMEHTAIIBHO TUITOTE3BI O PE3YIBTATAX BO3ACHUCTBUS PA3IMUHBIX
(haKkTOpOB HAa U3MEHEHHE CKOPOCTH XUMHYECKON pEaKInu;

' HCIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS JIJISI IKOJIOTHYECKU TPAaMOTHOTO TTOBEJICHUS B
OKpYKarolleu cpee;

* HCIIOJIB30BaTh MPUOOPETEHHBIC KIIOUEBBIE KOMITETEHIIUN ITPU BHIMIOJHEHUN ITPOCKTOB U
peleHnH y4eOHO-UCCIIeIOBATESIILCKHUX 33124 10 U3YICHHUIO CBOWCTB, CIIOCOOOB MOJTyYCHUS U
pacrno3HaBaHus BEIIECTB;

+  0O0BEKTHUBHO OIICHMBATH MH(OPMAITHIO O BEIIECTBAX U XMMHYECKUX MPOIECCax;



*  0CO3HABaTh 3HAYCHUE TCOPETUUCCKUX 3HAHUN MO XUMHH JIJIsl TPAKTUYECKON eI TEIHbHOCTH
YeN0BEKa;

* CO3/aBaTh MOJIENIM U CXEMBI JUIsl peIIeHUs] yYeOHbIX U TO3HABATENIbHBIX 3a/1a4; IOHUMATh
HEO0OXOIUMOCTh COOJIOJICHHSI PEANMCAHUH, MPEAJIAraeMbIX B HHCTPYKIIUSAX 110 UCTIOIB30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMHUH U AP.

DopMbI KOHTPOJIS

Kontponb pe3ynbratoB o0yueHus B cooTBeTcTBUM C nanHod OIl mpoBomgutcs B (opme
MUCBMEHHBIX U OKCIIEPUMEHTANBHBIX paboT, NpearnojiaraerTcs MpPOBEICHUE MPOMEKYTOUHON U
WTOrOBOM aTTECTALINH.

IlIpomescymounaa ammecmayus

JUig OCyLIECTBIEHHU NPOMEXKYTOYHOW aTTECTallMM MCIOJIb3YIOTCS KOHTPOJBHO-OLIEHOYHBIE
MaTepuaibl, OTOOP COIEpPKAHMUS KOTOPBIX OPUEHTHUPOBAH Ha IMPOBEPKY YPOBHS YCBOECHMSI CHCTEMBI
3HaHUH U YMEHUH — MHBAPHAHTHOIO sJIpa COACPKAHUS JIEHCTBYIOIUX 00pa30BaTeIbHON MPOrpaMMBbl
110 XUMUU JUIs 00111e00pa30BaTeNIbHBIX OpraHu3aluil. 3ajaHusl IPOMEXYTOYHOH aTTEeCTAllUU BKIFOYAIOT
MaTepHaj OCHOBHBIX Pa3eoB Kypca XMMUH.
Bapuant pabotsl mo Teme «Teopust 31eKTPOTUTHIECKON JUCCOIHAITI

1. K xopouio pacTBOPUMBIM 3JIEKTPOJIMTAM OTHOCATCS:

1) rugpokcu 1uHKa 3) cynsbun 6apus
2) pocoar uunka  4) kapOoHaT Gapus

Ortger:
2. Hauboabuiee Yuc10 HOHOB 00pa3yeTcs MpU pacTBopeHun 1 MoIb BelecTBa:
1) xnopuaa kanmust  3) xaopuza xenesa (111)
2) xnopuza 6apust  4) cynbdara sxenesa (I11)

Orser:

3. BcraBbTe mpomyinieHHOe CJI0BO.

KoHIieHTprUpOBaHHBII pacTBOpP HEKOTOPOTO BEIIECTBA HE MPOBOJIUT ANMEKTpuueckuil Tok. [Ipu
n00aBIeHUN K KOHILEHTPUPOBAHHOMY pPACTBOPY JABYKPAaTHOrO 00BbEMa BOJBI ANEKTPONPOBOIHOCTD
pacTBOpa HEMHOTO yBenuuuiack. [Ipu nanpHeimeM 100aBICHUH BOABI JIEKTPOIPOBOAHOCTh CHavYaIa
YBEJIMYMIIACh, @ 3aTEM MepecTalla U3MEHATHCS. BelecTBO OTHOCUTCS K__ AJIEKTPOJIUTAM.

4, B 1 a1 Boabl pacTBopenbl 1 Moab xuopuaa kaausa u 1 moab momnaa narpusi. U3
KaKHX JBYX JPYTHX coJieii MOKHO NMPHUTOTOBHTH PACcTBOP TaKoro ke cocraBa? Bbidepurte u3
nepevHs:

1) xnopua Hatpus;

2) HHTpAT Kalus;

3) vomMI Kamus;

4) HuTpar HaTpUs;

5) cynbdar HaTpus.
3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.
OTtBeT:

S. YcraHoBUTE COOTBETCTBME MeKAY NPHU3HAKAMM PpeaKUUMil M  HMCXOAHBIMH
BelIeCTBAMHU: K KaXKI0il NO3MUNH, 0003HAYeHHOW OYyKBOil, moadepuTe COOTBETCTBYIOLLYIO
MO3UIHI0, 0003HAYEHHYI0 IIU(POI.

[MPU3HAK PEAKIINUUA NCXOAHBIE BEIIIECTBA



A) 1) KapOoHat HaTpus U COJIIHAs KUCIIOTa

b) 2) Xnopua meau (1) u ruapokeun kamus

B) 3) Cynndar xenesza (I11) u runpoxcua HaTpus

4) KapOoHat HaTpHs U XJIOPH]] KaJIbIIUS

3anuiuTe B TaONHILy BEIOpaHHbBIE IU(PHI O] COOTBETCTBYIOIIMMHU OyKBaMHU.
Ortser:

A|b|B

6. Bblﬁep]/ITe ABAa HCXOAHBIX BeIeCTBA, B3aHMO)IeﬁCTBHIO KOTOPLIX COOTBETCTBYET
COKPAIIéHHOE HOHHOE YPABHEHHE PeaKI[HM:
Fe2+ + 20H- = Fe(OH),
]) FeO 3) FeC|2 5) H,O
2) Fe 4) KOH 6) FeCls
3amnumure HOMCEpa BLI6paHHLIX OTBCTOB.
OtBeT:

7. IIpu npuMeHeHUM HMHKA B KaYeCTBe MUKPOY/100peHHsI €ro BHOCAT U3 pacuéra 4 Kr
KpHucTa/Ioruapara cyjabdara nuaka ZnSO, - 7H,0O Ha rexrap.
CKOJIBKO 3TO COCTaBIISIET B Iepecu€Te Ha HOHBI Zn2+7 3alUIINATE YUCIO C TOYHOCTBIO /10 LIEJIbIX.
OrtBer:T.

8. Yo 00111€Tr0 B pacTBOpaX, MMEWIIUX KHCJI0THYIO cpeny? (KpaTkuii oTBeT.)

Kpumepuu oyenusanus pabomsi no xumuu

Bepnoe BbinoiHeHne Kaxa0ro u3 3aganuii 1—3, 8 onenuBaetcs 1 Gamiom.

3a MOJHBIN MPaBWIBHBIN OTBET HAa KaX/10€ U3 3aaHuil 4 —7 ctaBUTCs 2 Oajia; eciu JIOMyIIeHa oqHa
omnOka, To oTBeT orieHnBaercs B 1 Oamn. Ecnu gomymiens! aBe u 60s1ee omMOKH Wik OTBETa HET, TO
BeIcTaBisiercs 0 6aios.

Homep 3apanus IIpaBuiabHblil orBeT |Homep 3ananus IIpaBHJIBLHBIH OTBET




1 3 S) 231

2 4 6 34*

3 CrnaOpbrii 7 906

4 13* 8 'Yka3aHO Hanuuue
MOHOB BOJOPOAA

*[Topsimok ciemoBaHus MUQP B OTBETE HE UMEET 3HAUCHMSI.

Hmozosean ammecmayusn

Jlia ocymiecTBiIeHUs MTOroBoM arrectauuu ucnonb3ytorcss KHMebl, conepskaHue KOTOPBIX
OPUEHTHUPOBAHO Ha TMPOBEPKY YPOBHSA YCBOCHHWS 3HAHUN U OINpenemnsieTcss CUCTeMOW TpeOoBaHHM K
MOJTOTOBKE BBIMTYCKHUKOB OCHOBHOM IIKOJBI. JTa CHCTEMa WHBAPUAHTHA MO OTHOLIEHUIO KO BCEM
nevicteytonuM  OIl mo xwmuu 1 00mIe0o0pa3oBaTEIbHBIX OpraHW3alldid. 3aJaHus HWTOTOBOM
aTTECTAllMU BKJIIOYAIOT MaTEepHal OCHOBHBIX Pa3/ejOB Kypca XUMUH.

Pabora cocrout u3 aByx uacteir. Yacte 1 comepxur 19 3amaHuii ¢ KpaTKuM OTBETOM,
MOJIPa3yMEBAIOIINX CAMOCTOATEIbHOEe (OPMYIUPOBAHWE H 3alMCh OTBETa B BHJE YWCIA WIH
MOCNe0BATEILHOCTH ITUDD.

Yactp 2 conmepxuT 5 3amaHuii: 3 3aaHus 3TOM YacTU MOJAPA3yMEBAIOT 3aIMCh Pa3BEPHYTOrO
OTBETA, 2 33aJlaHUsl 3TOM YaCTU MPEANOJaratoT BhIIOJHEHUE PEAIBHOIO XUMUYECKOTO HKCIIEPUMEHTA U
o opMIIEHHE €T0 Pe3yJIbTaTOB.

Konmponvno-oyenounvie mamepuanot
Bapuanm nucemennoii pabomot o1 umoeosou ammecmayuu 9acmo 1

OtBetamu K 3afaHuaM 1—17 gBistorcs nudpa Wiu Nocie 0BaTeNbHOCTh U (dncen).
OTBETHI CHayasla YKaXuUTe B TeKCTe paboTsl, a 3aTteM neperecute B BJIAHK OTBETOB Ne 1
CIpaBa OT HOMEpa COOTBETCTBYIOIIEIO 3a/1aHus, HAUMHAs C MEPBOI KJIETOukH, O6e3 mpoOenos,
3alsIThIX W JIPYTMX JIONOJHUTENbHBIX CUMBOJIOB. Kaxayio nudpy nummre B OTAENIBHOM
KJIETOYKE B COOTBETCTBUM C NPUBEAEHHBIMU B OJ1aHKE 00pa3LamH.

1. BriOepuTe 1Ba BbICKA3bIBAHUSA, B KOTOPHIX TOBOPUTCS 0 MeH KaK XUMHUYECKOM dJIeMeHTe.
1) Mens pearupyer ¢ XJIOPOM.
2) Meb ipy HArpeBaHUM Ha BO3JyXE OKHMCIIAETCS.
3) CrutaBbl MeIU | 30J10Ta MCIIOIB3YHOTCS ISl H3TOTOBJIEHHS FOBEIHMPHBIX YKPAIICHHH.
4) B coctaB 60pJOCCKOM KUAKOCTU BXOIUT MEb.
5) B cocTaB MeIHOM MATHUHBI BXOAUT ME/Ib. 3aMUIINTE HOMEpa BHIOpAaHHBIX OTBETOB.
OTBeT: -

2. Ha npuBeAéHHOM pHCYHKe H300pazkeHa MoJe/Ib ATOMa XHMHY€ECKOI'0 3JIeMeHTAa.

@



3anumuTe B TAONUIly BEIMUYUHY 3apsaa sjapa (X) aromMa XHUMHYECKOTO JJIEMEHTa, MOJENb
KOTOpOro M300pakeHa Ha PUCYHKe, B HOMep Trpymibl (Y), B KOTOPOH ATOT 3JEMEHT PACIOJIOKEH B
[Tepuoanueckoit cucreme. ([l 3amucu oTBETa HCTONB3YyiTe apadckue HudphI.)

OrtBerT:

3. PacmoJioxkuTe B mopsiike yBeJTHYeHUS YIEKTPOOTPULIATETbHOCTH XUMUYECKHUE 3JIEMEHThI:
1) kucnopon; 2) kpemuuid; 3) docdop. 3anuIIMTe HOMEpa NEMEHTOB B COOTBETCTBYIOIIEM MOPSIIKE.
Orser: -

4. YcTaHOBHTE COOTBETCTBHE MeKAy (OpMYJI0ii coeTMHEHUSI M CTeNeHbI0 OKHCJIEHHS cepbl B
3TOM  COeMHEHHUM: K KaKI0H TMo3uMuMH, 0003HAYeHHOi OykBoil, moadepuTe

COOTBETCTBYIOIIYIO MO3ULHIO, 0003HAYEHHYI0 LI POii.

®OPMVIJIA COEJMHEHUA A) SO, CTEIIEHb OKMCJIEHUA CEPBI 1) -2

b) CS; 2)0
B) H>SO,4 3) +4
4) +6
OrtBerT: Alb| B

5. I3 npeniioskeHHOr 0 mepeyHsi BbI0epuTe 1Ba BellleCTBA C HOHHOM CBA3bIO:
LiCl;

3anuiuTe HOMepa BHIOPAHHBIX OTBETOB.
OrtBerT:

6. Kakue 1Ba yTBep:KIeHHs BEPHBI [JI51 XapaKTePUCTUKU KpeMHus U ¢ocdopa?
1) DeKTPOHBI B aTOME PACIIONIOKEHBI HA TPEX 3JIEKTPOHHBIX CIOSX.
2) CooTBeTCTBYIOIIEE MPOCTOE BEIIECTBO CYIIECTBYET B BUIC YETHIPEXATOMHBIX MOJICKYIL.
3) XuMHYECKHUit DIEMEHT OTHOCUTCS K METAJIIaM.
4) 3HaveHune ICKTPOOTPUIIATETLHOCTH MEHbIIE, ueM Yy Gocdopa.
5) XuMHUECKUH 3JIeMEHT 00pa3yeT BBICIIHE OKCHIBI ¢ 001ei hopmynoit D0,. 3anumunTe
HOMCpa BbI6paHHLIX OTBCTOB.

~— ' '

OrtBerT:

7. U3 NPEAJIOKEHHOI'0 MEPEYHA BEIIECTB BblﬁepI/ITe OCHOBHBII OKCHJ 1 KHUCJIOTY:

3anummuTe B MOJIE OTBETA CHadaja HOMEP KHUCJIOTHOTO OKCH/IA, a 3aTEM HOMEDP OCHOBAHUSI.
OrtBerT:



8. Kakue ABa U3 NEPECUYMNCJTCHHBIX BEIIECTB 6y}IyT BCTyIaTb B P€aKIUI0 ¢ OKCHIOM III/IHKa?

1) Fe(OH),;
2) HNO3; 3) 02;
4) KOH;
5)S.
3anummuTe HoMepa BEIOPaHHBIX OTBETOB.
OTBeT:
0. YcranoBure COOTBETCTBHE MEXKIY pearupyomumMu BellleCTBAMH "

NMPOAYKTAMM(0M) MX B3aUMOJEHCTBHUSA: K KaXKI0i MO3UIMHU, 0003HAYEeHHOI OyKBOil, moadepure
COOTBETCTBYHOIIYIO IIO3UIHIO, 0003HAYEHHY IO LU POii.
PEATUPYIOIIVE BEIIECTBA A) ITPOJYKT(bI) B3AUMOJIEMCTBUS
A) Na,0 +SO3 [ 1) [ NaySO,
b) NaOH +H,SO4 [ 2) [ Na,SO;3
B) Na + H,SO4(pa3z6.) [ 3) [ N2,SO; + H,0
4) [0 Nay,SO4 + H»

5) [0 Na,SO;5 + H,0O
3anumute B TaOIUIy BRIOpaHHBIE IIU(PBI O] COOTBETCTBYIOIIMMHU OyKkBaMu. OTBET:

Al b |B

10. YcraHoBure cooTBeTcTBHe Mexay GopmyJiol BelecrBa MW peareHTaMu, ¢
KOTOPBIMH 3TO BelIeCTBO MOKET BCTYNATh B PEAKHHUIO: K KaKI0H NO3ULIMH, 0003HAYEHHOMH
0yKBOii, moadepuTe COOTBETCTBYIONIYIO MO3MINIO, 0003HAYEHHYI0 HU(POii.

®OPMYVIJIA BEHIECTBA A) S PEAI'EHTBI

b) ZnO B) CuSQOq, 1) O, H,SO4 (xomir.)
2) Fe, BaCl; (p-p)
3) NaOH, H,SO, (p-p)
4) N, NaCl (p-p)
3anummTe B TaOJIUIy BRIOpaHHBIE II(PBI O] COOTBETCTBYIOMIMMHU OykBaMu. OTBET:

Al b |B

11. N3 npensioxkeHHOro mnepeyHsi Bbi0epuTe JABe Mapbl BelIeCTB, MekKAY KOTOPHIMH

NMPOTEKAET peaKkus 3aMelleHuns:

1) LMHK U coNsHAS KHCIIOTA;

2) okeup yraepoaa (VI) u okcua Hatpus;

3) OKCHT IIMHKA U COJISTHAS KUCIIOTa;

4) xene3o u xnopua meau (I1);

5) HaTpHii ¥ BOIOPO/I.
3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.
Otser: -

12. YcraHoBHTE COOTBETCTBHE MeKAY pearMpyloliMMH BellecTBAMHM M IPH3HAKOM
NMPOTeKAIOIIel MeXX1y HUMH PeaKluM: K KaKI0H Mo3ulMU, 0003HAYeHHOII OyKBOii, moadepure
COOTBETCTBYIOLIYIO MO3ULNIO, 0003HAYEHHY 0 LM PPOii.



PEATUPYIOIUIME BEHIECTBA A) TIPUSHAK PEAKIINUN
Na,CO3z u H,SO4 1) BBIMaEeHHE OEIOro OcaaKa
B) Ko,CO3 n C&C'z B) CUC|2 n KOH 2) BBIIEJIEHHE Ta3a
3) BoINafeHue ToIy0oro ocaaka

4) Beinasienye 6yporo ocaaka
3anuiuute B TabIUIly BHIOpAHHBIE IUQPHI O COOTBETCTBYIOIMMH OykBaMu. OTBET:

A|lb|B

13. Bri0epuTte aBa BewecTBa, NPU MOJHON Auccouanuu 1 MoJIb KOTOPbIX o0pa3yercs
3 MOJIb AHMOHOB:

1) HuTpar Kanus;

2) runpokcun dapus;

3) xmopun sxenesa (111);
4) bocdar xanus;

5) cyabdaT aJrOMHHHS.
3anumure HoMepa BHIOPaHHBIX OTBETOB.
Orser:

~— ' N ~—

14. BoiOepuTe nBa HMCXOAHBIX BelleCTBA, B3aMMOAEHCTBHI0O KOTOPHIX COOTBETCTBYET

COKpALIEHHOE HOHHOE YPABHEHHUE PEaKIHu:
Cu2+ + 20H- = Cu(OH), [

1) CuO 4) KOH

2) Cu 5) Hzo

3) CuCl, 6) Fe(OH);
3anuiuTe HoMepa BHIOPAHHBIX OTBETOB.
OTBeT: -

15. YcraHoBuTe COOTBETCTBHE MEXKIY CXeMOHl Ipouecca, IPOUCXOAAINEI0 B
OKHMCJIUTEJBbHO- BOCCTAHOBHMTEJIbHOH peakluM, W Ha3BaHHEM 3JTOr0 IpoLecca: K KaxI0i
NMO3ULINU, 0003HA4YeHHOH OyKkBOil, mMoadepuTe COOTBETCTBYIOINYI0 MO3MIHI0O, 0003HAYECHHYIO

mu@poii.
CXEMA ITPOLIECCA A) Fe2+ [1 HASBAHUE ITPOLIECCA
Fe3+ 1) oxucnenue
B) N-3 [1 NO 2) BOCCTaHOBJICHHE
B)C+4 O C+2
3anummute B TaOIUIly BRIOpaHHBIC UG PHI IO COOTBETCTBYIOMUMHU OykBamMu. OTBET:
A|b B
16. N3 nepeuncieHHBIX CYKIEHUI 0 MpaBUIaxX padoThl ¢ BellleCTBAMHU B JIa0opaTopuu

u ObITY BbIOepuTe BepHoe(ble) cyskaeHue(st).
1) 3axOKEHHYIO CIIMPTOBKY HEJB3sI IEPEHOCUTH C OJIHOM MapThl Ha JAPYTYIO.
2) Tlpu monajaHuK Ha KOKY Karlellb KHUCIOThI HY’KHO 320MHTOBATE 3TOT YYaCTOK KOXKH.

3) Ilpu HarpeBaHuM pacTBOPa MPOOHPKY C KHUIKOCTHIO JIEPKAT MO yIioM B 45° u
HAMPABIIAIOT FOPJBIIIKO B CTOPOHY OT JIFOACH.



4) Pa6oTy ¢ KOHIIEHTPUPOBAHHBIMU PACTBOPAMH ILEJIOYH CIIEAYET IPOBONTH B PE3UHOBBIX
nepyaTkax.
3anuiuuTe B 10JI€ OTBETa HOMEP(a) BEpHOro(bIX) cyxkaeHusi(i). OTBer:__.

17. YcraHoBHUTE COOTBETCTBHE MEKAY JABYMSl BelleCTBAMH U PEAKTHBOM, C MOMOUILIO
KOTOPOr0 MOKHO Pa3jM4YiTh 3TH BelIeCTBA: K KaMXA0il MO3ULIMH, 0003HAYEHHOI OyKBOIM,
nojdepuTe COOTBETCTBYOILY IO MO3UIUI0, 0003HAYEHHYI0O LM PPOIi.

BEILIECTBA PEAKTUB
A) KClu BaC|2 ]) Na,SO4
B) CuSO, u CuCl, B) Zn(NO3), 2) NaOH
3) HC1
4) AgNO3

3anumute B TaOIUIy BRIOpaHHBIE IIU(PBI O] COOTBETCTBYIOIIMMHU OyKkBaMu. OTBeET:

Al b |B

Omeemom k 3adanusam 18, 19 saensemcs yenoe 4ucio uiu KOHeUHAs 0eCAMUYHASL OPoOb.

Badanus 18 u 19 gvinoansOmMces ¢ UCNOIL308AHUEM CLEOVIOUie20 MEKCMA.

18. BoIunc/MTe B MPOLEHTAX MacCOBYI0 10110 a30ta B MoueBuHe CO(NH,),. 3anummure
YHCJI0 ¢ TOYHOCTHIO 710 1eJIbIX.
Ortsert: %.

19. PactBop MmoueBuHBI ¢ MaccoBoil goJseit 0,1% wucnmoab3yerci B KadecTBe

BHEKOPHeBOH MOAKOPMKH ToMaToB. IIpn noakopmkax Ha pactenuss Hanocutest 20 r asora Ha 100
M. CKOJIBKO r'PaAaMMOB MOY€BUHBI HY’KHO 3aTPATHTh HA 3eMeJIbHbIH YYaCTOK TAKOH IJIOIIA/IbIO?
3anuIIuTe YUCIIO C TOYHOCTBIO A0 LenbiX. OTBET:_T.

Yacmo 2

20. Hcnonb3yss Meton 2JJ1eKTPOHHOro 0OajaHca, paccTaBbTe KOI(PGUUHEHTHI B
YPAaBHEHHH PeaKIHH, CXeMa KOTOPOIi:
SO, + I, + H,O — HI + H,SO,4
Onpenennre OKUCIUTEIL U BOCCTAHOBUTENb.

21.]1ana cxema npespamenuii: CaCl, —» CaCO; — X— Ca(OH);

Hammmure MOJICKYJISIPHBIC YPAaBHCHUA pCaKHI/II\/'I, C MOMOMIIBIO KOTOPBIX MOKHO OCYHICCTBUTH
yKa3aHHbIE MpeBpaiieHus. J[s mepBoro npeBpamieHusi COCTaBbTe COKpAIIEHHOE HOHHOE YpaBHEHUE
peakmuu. [Ipu noGaBieHnn K pacTBOPY TUAPOKCUIA Kaausi ¢ MaccoBoM noseit menoun 10% u30biTKa
pactBopa Hutpata meau (II) obpazoBancs ocagok maccoit 9,8 . OnpenenuTe Maccy UCXOTHOTO
pacTBopa IIeJIouH.

Ilpakmuueckaa uacmp
Jan pacTtBOp cynbdara Maraus, a Takxke HaOOp CIEIYIOUIMX PEaKTHBOB: LIMHK; COJIIHAs KHUCIOTA;
pacTBOPHI TUAPOKCHUIA HATPUS, XJIOpHIa Oapusi 1 HUTpATa KaJwsl.



1 Ucnonb3ys TONBKO pEaKTUBBl M3 MPHUBEAEHHOIO MEpEeyHs, 3alUIIATE MOJIEKYJSPHbIC
YpaBHEHHUS JIBYX peaKlUid, KOTOpbIe XapaKTepU3yI0T XUMUYECKUE CBOICTBA Cyb(aTa MarHus,
U YKaXXHTe IPU3HAKU UX TMPOTEKaHuUs (3amax rasa, BET 0CaJIKa WIH PacTBOPA).

2. TlpoBeanTe XUMUYECKHE PEAKIIUUA MEXIY CyIb(paTOM MarHus ¥ BHIOPAHHBIMHU BEIICCTBAMH B
COOTBETCTBHMM C COCTABJICHHBIMH YypPaBHCHHUSMHU PEAKIMH, COOJIOAAs MpaBUiia TEXHUKH
0€30MacHOCTH, MPUBEACHHBIC B MHCTPYKITUH K 3aaHut0. [[poBepbTe, MPaBUILHO JIW YKa3aHbI B
OTBETE Ha 3aJjaHue 23 MPU3HAKU MPOTeKaHUs peakiuid. [Ipn He0OXOAMMOCTH TOTIOJIHUTE OTBET
UJIU CKOPPEKTUPYHUTE €TO.

OasIoM.

Kpumepuu oyenxu
Cucmema oyenusarnusi pabomol no xumuu Yacms 1
BepHoe BbinonHenue kaxaoro uz 3aganuit 1—3, 5—8, 11, 13—16, 18, 19 ouenuBaercs 1

3a moJIHBIN PaBUJIBHBIN OTBET Ha Kaxka0€ u3 3ananuit 4, 9, 10, 12 u 17 craButcs 2 6anna; eciau
JIOTTYIIIEHA OJ[Ha OINMOKa, TO OTBET olleHuBaeTcs B 1 Oamn. Eciou nomyieHs! 1Be U 6ojiee ONIMOKK WK
OTBETa HET, TO BhIcTaBseTcs () 0aioB.

Homep 3aganus IIpaBuabHblil oTBeT |HoMmep 3amanust IIpaBUJIbLHBII OTBET &
1 45% 11 14*
2 155 12 213
3 132 13 35*
4 314 14 34*
5 14* 15 112
6 14* 16 134*
U 15 17 123
8 24* 18 A7
9 134 19 43
10 132
*[lopsimok cremoBaHus QP B OTBETEC HE UMEET 3HAUYCHHSI.
Yacmo 2
Kpumepuu oyenusanun ¢pinoinenusn 3a0aHuil ¢ pa3eéPHymulm 0meemom
20. Hcnonp3ys MeTo1 3JeKTPOHHOTO OanaHca, paccTaBbTe KOG (DHUIIMEHTHI B ypaBHEHU N

peakiuu, cxeMa KOTOpOu:

SO, + I, + H,O — HI + H,SO,4

Onpez[eJmTe OKHUCIHUTCIIb U BOCCTAHOBUTCIIb.

Conepmamle OTBE€TA U YKadaHUs 110 OICHUBAHUIO

Banxbl




DJIEMEHTHI OTBETA:
1) CocraBiieH 3JIeKTPOHHBIN OaTaHc:
18" —2e —S*
11°+2e — 21
2) PaccraBnensl kKoaQpuueHTs B ypaBHeHHH peakiuu. SO, + I + 2H,0 = 2HI +
H,SO,
3) Ykazano, uto SO, (Wi cepa B CTCTICHH OKUCICHUS +4) SBISCTCS
BOCCTAHOBHTEJIEM, & HOJI — OKHUCIIUTEIIEM.
OTBeT NMPaBUWIBHBIN M TIOJHBIN, BKIIIOYAET BCE HA3BAHHBIC BBIIIE SJIEMEHTBI

HpaBI/IJIBHO 3alrMCaHbl IBa 3JICMCHTA OTBCTA

HpaBI/IJ'IBHO 3alrcadH OAWH 3JICMCHT OTBCTA

IBce niaeMeHThl OTBETa 3aIllMCaHbl HEBCPHO WJIN OTCYTCTBYIOT

Wl O] P N W

\Makcumanvroiil 6aun

21. Jana cxema npespamienunii: CaCl, — CaCO3; — X— Ca(OH),
Hanummure MoJeKysIsIpHbIe YPaBHEHHUS PEaKIIUi, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIICCTBUTh
yKa3aHHbIC peBpalieHus. J{is mepBoro npeBparieHns COCTaBbTE COKpAIEHHOE HOHHOE YpaBHEHHE
pEaKIHH.

Conepmafme OTBE€TAa U YKadaHUs 110 ONCHUBAHUIO banabl

DJ1€eMEHTEI OTBETA:
Hanucansl ypaBHEHHsI PeaKIUi, COOTBETCTBYIOIIME CXEME TPEBPALCHUI:
1) CaCl, + Na,CO3 = CaCO3; + 2NaCl
2) CaCO3 —»CaO + CO,
3) CaO + H,0 = Ca(OH),
CocTaBieHO COKpalIéHHOE HOHHOE YpaBHEHHE MIEPBOTO MPEBPALLCHUS:
4) Ca®* + CO* = CaCO;

OTBeET HpaBI/IJIBHI:Jﬁ nu HOJIHBIfI, BKJIIOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

[IpaBHUIBHO 3aNMCaHBI TPU YPABHEHUS PEAKLIMU

HpaBI/IJ'II)HO 3aIlIMCaHbI IBa YPaBHCHHA PCaKIINU

[TpaBUIBHO 3aMMCaHO OJTHO YpPaBHEHUE PEaKIUN

Bce YpaBHCHUSA pCaKI_II/Iﬁ 3aIlrMCaHbl HEBEPHO UJIM OTCYTCTBYIOT

B O | N WO &

WMaxcumanvruviil bann

22. Tlpu noGaBieHUM K pacTBOPY I'MJIPOKCHIA Kallusl ¢ MaccoBoil noneit menoun 10% u30bITKa pacTBOpa
Hutpara meau (II) o6paszoancs ocanok maccoit 9,8 r. Onpenenure Maccy HCXOIHOTO pacTBOpa
IIEJI0YN.

ConepxaHue oTBeTa U YKa3aHUS 110 OLlEHUBAHMIO banbl




DJIEMEHTHI OTBETA:
1) CocraBiieHO ypaBHCHHE PEaKIIHU:
2KOH + Cu(NO3), = Cu(OH), + 2KNO3
2) PaccunTaHOo KOJMYECTBO BEIIECTBA MMIPOKCHIA KaJKsl, 3aTPAYSHHOTO B
pe3yJibTaTe peaKiyu:
n(Cu(OH);) = m(Cu(OH),) / M=9.8 : 98 = 0,1 moab
no ypaBHenuto peakiu N(KOH) = n(Cu(OH),) - 2 = 0,2 mob
3) Onpenesnena Macca pacTBOpa TUAPOKCUIIA KaJIHsL:
m(KOH) = n(KOH) - M(KOH)=0,2 - 56=11,21
m p-pa = M(KOH) /o -100=11,2:10 - 100=112r

OTBeT HpaBI/IHBHInlf/'I u HOJIHBII>'I, BKJIFOYAC€T BCC HA3BAHHBIC 3JICMCHTBI

HpaBI/IJ'II)HO 3aIllMCaHbl ABa U3 Ha3BaHHBIX BbIIIC 3JICMCHTOB

HpaBI/IHBHO 3aIlIMCaHoO OJHO U3 Ha3BAHHBIX BbIINIC 3JICMCHTOB

W[ P N W

MaxcumanvHolil Oain

HpaKmuquKaﬂ yacmiov
Han pactBop xsopuaa xxenesa (I11), a Taxxe HAOOP CIEIYIONINX PEAKTUBOB: MEb; COJITHAS KUCIIOTA,
pacTBOPBI THAPOKCHUIA HATPUS, HUTpaTa cepedpa 1 XJIopuaa Kalusl.

23. Hcnonp3ys TOIBKO PEAKTUBBI U3 MPUBEIEHHOTO NEPEUHs, 3aIIUIIUTE MOJIEKYJISIPHbIE YpaBHEHUS
JBYX peaKIMii, KOTOpPbIE XapaKTEPU3yIOT XUMUYECKUE CBOWCcTBa Xyopuaa xenesa (I11), u ykaxure
NPU3HAKU UX MPOTEKaHUs (3amax rasa, [BET 0CajKa UM pacTBOPa).

Conep:xaHue 0TBeTa U YKa3aHUS 110 OLleHUBAHMIO bansl

DNIEMEHTHI OTBETA:
DJIEMEHTHI OTBETA:
CocTaBiieHbl YpaBHEHHSI IBYX PEaKIUil, XapaKTepU3yIOIIHe XUMHUUYECKHE CBONCTBA
xstopua xxenesa (1), u ykazansl npusHaky ux NpOTEKAHUSA:
1) FeCl; + 3AgNO;3; = Fe(NO3)3 + 3AgCI|
2) BbITIaZIeHNE OEJIOr0 TBOPOIKHUCTOTO OCAJIKA,;
3) FeCl; + 3NaOH = Fe(OH)3| + 3NaCl
4) BeImaicHne Oyporo ocaJika

OTBET MPaBUIBHBINA U TIOJTHBIN, BKIIOYACT BCE HA3BaHHBIC JIEMEHTHI 4
[TpaBUiIbHO 3aITUCaHbI TPU DJIEMEHTA OTBETA 3
[TpaBrIIEHO 3aIMCAHBI JIBA dJICMEHTA OTBETA 2
[TpaBUIIBHO 3aMTUCAHO OJIMH DJIEMEHT OTBETa 1
Bce aiieMeHTHI 3aicaHbl HEBEPHO HIIH OTCYTCTBYIOT 0
Maxcumanvhviil 6anl 4

24, TlpoBeauTe XUMHYECKHE peakIUu MEXIy pacTBopoM xyopuuaa sxene3a (III) m BeIOpaHHBIMU
BEIIECTBAMH B COOTBETCTBUM C COCTaBICHHBIMH YypaBHEHUSMHU peaKIWH, cOOIoJas mpaBuiia
TeXHUKU Oe3omacHocTH. IIpoBepbTe, MpaBMWIIBHO JIM yKa3aHbl B OTBETE€ Ha 3aJaHue 23 MpHU3HAKU
npoTekanus peakiuil. [Ipy HeOOXOAMMOCTH TOTIOJTHUTE OTBET UM CKOPPEKTUPYITE €ro.

Conep:kaHue 0TBETA U YKA3aHUS 10 OLEHUBAHUIO Bbajabl




XUMHUYECKNN SKCITEPUMEHT BBITIOJIHEH B COOTBETCTBUHU C MHCTPYKIMEH K 3aTaHUIO
24
+ 0TOOp BEILECTB NMPOBEJEH B COOTBETCTBUU € MyHKTaMH 3.1—3.5 HHCTpYyKIMH;
* CMEILIMBaHUE BEIIECTB BBIMOJHEHO B COOTBETCTBUM C MyHKTaMH 3.6—3.8
WHCTPYKIUU

XUMHUYECKUN IKCTIEPUMEHT BBIMIOJTHEH B COOTBETCTBUU C MPABUIAMH TEXHUKU 2
0€30I1aCHOCTH

[TpaBuia TeXHUKH 0€30MACHOCTH HAPYIIEHBI IPH OTOOPE MIIM CMEIIMBAHUU BeecTs (1
[MpaBwiia TeXHUKH 0€30ITaCHOCTH HApPYIIICHBI KaK P 0TOOpe, TaK U IMPU 0
CMEIINBAHUU BEIIECTB

WMaxcumanvruviil 6auin 2

I Ipu napywienuu npasun mexuuxku 6€30nacHOCmu, KOMopoe MoXCem Hanecmu yujepo
300POBbI0 CaMO20 IK3AMEHYEMO20 UNU OPY2UX YUACMHUKO8 IK3AMEHA, IKChepm
0053aH Npexpamums 8bINOJIHEeHUE IKCHEPUMEHMA 00YUaAOUUMCS

MaxkcumaJjibHOe Y cJI0 OAJIJI0B 32 BbINOJIHEHHE PadoThl = 40.




TeMaTnuyeckoe NJIAHNPOBAHUE
TemaTnuyeckoe NJaHMPOBaHHE MaTepuaja B 8 kiacce

Ne i/m Tema Copep:xanue [leneBas ycTaHOBKA ypoKa Kos-Bo [[l1aHupyemble pe3yabTaThl McnoJsib30BaHne
4acoB 000py10BaHHA

1 Mertonp! mozHauus B [[Ipaktudeckas padora Ne 1 3HAKOMCTBO C OCHOBHBIMU 1 'YMeHne noiap30BaThCs JlaTyrk TeMIepaTyphl
XUMUU. «M3ydyeHue cTpoeHus IIaMEeHI» METOAaMU HayKU HarpeBaTeIbHBIMHU TPUOOPAMH (TepMoTapHbIit),
9KCHepI/IMeHTaJ'H>HI)Ie CIIMPTOBKa
OCHOBBI XUMUHU

2 Metonbl mo3Hanus B JlabopaTopHsrii ombIT Ne | 3HAKOMCTBO C OCHOBHBIMH 1 OrnpenensTh BO3MOKHOCTh JlaTyrk TeMmepaTyphl
XUMHH. «Jlo kakoll TeMnepaTypbl MO>KHO METOAAMU HAyKU MPOBECHUS PEAKLUI U MPOLIECCOB, (TEPMOTIAPHBIIL),
OKCIIEpUMEHTAJIbHBIE  [HATPETh BEIIECTBO ) TpeOyONTNX HAarpeBaHUS CIIUPTOBKA
OCHOBBI XUMUHU

3 Mertomp! o3Hanust B JlabopaTopHblit ombIT Ne 2 JlaTh mpeacTaBieHue 0 TOUHOCTH |1 'YMmenue BoIOUpaTh npuOOpsl aast  [JlaTuuk Temmeparypsl
XUMHH. «3mepenne TeMneparypel M3MepeHnH NH(POBHIX TATIUKOB [IPOBENEHUS U3MEPEHMUIA, MJIATUHOBBIH,
OKCIIEpUMEHTAJIbHBIC  [KUIIEHHS BOABI C TOMOIIBIO 1 aHAJIOTOBBIX PUOOPOB TpeOyONX TOYHOCTH OKAa3aHUH. TepMOMETp,
OCHOBBI XUMUHU [maTyiKa TeMIepaTyphl u PIIEKTpHUYeCcKast

[TepMOMETpay TUIMTKA

4 Metonbl mo3Hanus B JlabopaTopHslii onbIT Ne 3 Cdopmuposats npeacrasieHue ol 3HATh MPOIIECCHI, MPOTEKAIOIINE /laTunk Temneparypsl
XUMUH. «OrmpeneneHe TEMIIEpaTypsl  [TeMIIepaType IIaBICHIS, TIPY TUTABJICHUN BEIIECTB U UX (TepMomapHBIii)
BKCHepMMeHTaﬂbHLIe IMJIaBJICHUA U KpUCTAJUIM3allun O6paTI/IMOCTI/I IIJIaBJICHUS U KpUcCTaJllIn3alluu
OCHOBBI XUMUHU MeTaJLTa KPUCTaJUTA3AI[UI

5 IlepBoHauanbHbBIC UlaGopaTtopHsIii onbIT Ne 4 DKCTIepUMEHTAIBHOE 1 'YMeTb oTiiMyaTh BOAONPOBOAHYIO [laTunk
XUMHIYeCKHe OHATHA.  |[«OTpeneneHne BOJOMPOBOTHON |OTpeaeICHIe BOJY OT TUCTHJUIMPOBAHHOM, 3HATH, PICKTPOIIPOBOTHOCTH,
HUucTeie BemecTBa U Y TUCTUJUIMPOBAH- HOM BOABD»Y  |[TUCTUIJIMPOBAHHOU U MoYeMy JUIsd IIPOBEACHUSA [U(PPOBOK MUKPOCKOIT
cMecH BOZOTIPOBOIHOI BOJBI PKCIIEPUMEHTOB HCIIONB3YIOT

IMUCTUINTUPOBAHHYIO BOIY

6 IlepBoHauanbHBIE /TeMOHCTpaOHHBIH M3ydeHne XUMUYEeCKUX SBICHIH |1 'YMeTs oTnmuaTh huzndeckue /TaTuuk TemmepaTypsl
XUMUYECKUe OHATUS. pKcrepuMmeHt Ne 1 «Boiaenenue IIPOLECCHI OT XMMHYECKUX PEAKLUH [IIaTUHOBBII
Dusnueckue u 1 TIOTJIOIICHNE TeIUIa — IPU3HAK
XHUMHUYECKUE SIBICHUST  [XUMHYECKOW PEeaKIum»




Ne i/mm | Tema Copnep:xanue [eneBas ycTaHOBKA ypoKa Kos-Bo [[lnanupyemblie pe3yabTaThl HMcnosb3oBanne
JacoB 00opya0BaHHUs

7 ITepBoHavanbHEIE /leMOHCTpaIMOHHBIH M3yuenue saBIeHUN mpu 1 3HATh, YTO MPU MPOTEKAHUHI [TpnuGop m1st OMBITOB C
XUMHYECKUE MMOHATHS. PKcIepuMeHT Ne 2. «Pa3nokeHne [pa3iosKeHNH CII0KHBIX BEIECTB [PEaKIMif MOJIEKYIIBI BEIECTB RIIEKTPUYECKUM TOKOM
[MpocTele U CIIOXKHBIE  [BOJBI JIEKTPUIECKUM TOKOM» [pa3pyIIalTcs, a aTOMbI
BEIIECTBA COXpaHSIOTCA (JUIS BEILECTB C

MOJIEKYJISIPHBIM CTPOCHHEM )
8 IIepBoHauanbHbIE /TeMOHCTpaIOHHBIH JKCIIepUMEHTAIIFHOE 1 3HaTh (HOPMYIUPOBKY 3aKOHA U Becbl 351eKTpOHHBIE
XHMHUYCCKHE TMTOHATHS. PKCIIepUMEHT Ne 3. «3aKoH co-  [10Ka3aTesIbCTBO JICUCTBHSA [YMETb IPUMEHSTH €r0 Ha IPaKTHKE,
BakoH COXpaHCHUA XpaHCHHA MacCChbl BEHICCTB» BaKoOHa Mpyu pEHICHUN paC‘IéTHBIX 3aga4
Macchl BEIIECTB
9 Kraccer /leMOHCTpaIMOHHBIH JKCIIepUMEHTAIBHO OIPEeaeTuTh (1 3HATH 00BEMHYIO OO COCTAaBHBIX |[Iprbop mis
HEOPraHN4eCKUX brcriepumenT Ne 4. CoJIep’KaHne KHCIOpo/a B HacTel Bo3ayxa OTIpeieIeHUs COCTaBa
coemunennii. CoctaB  |[«OmpeneneHnue cocraBa BO3IyXE BO3IyXa
BO3/1yXa BO3TyXa»
10 Kraccer [MpakTrueckas pabota Ne 2 CHHTE3 COJI U3 KUCIIOTHI U 1 'YMeTb IpoBOIUTH MTpOCTEUIIITE Hudposoii
HEOPraHNYeCKUX «[Tonydenune meqHOTO OKCHa MeTajuia CHHTE3bI HEOPraHMYECKUX BEIIECTB MUKPOCKOII
coequHeHnii. CBOMCTBA [Kyrmopocay C MCIIOJIb30BaHNEM HHCTPYKIIUH
KHCIIOT.
11 PacTBOpHI UIabopaTtopHsrit oI Ne 5 MccmenoBaTh 3aBHCHMOCTD 1 MMmeTh pencTaBieHne 0 pasHol  |JlaTauk Temreparypsl
«A3yueHue 3aBUCUMOCTH [PACTBOPUMOCTHU OT TEMIEPATYPBI 3aBUCHUMOCTH PaCTBOPUMOCTH [JIATUHOBBI
[PACTBOPHMOCTH BEILIECTBA OT BEIIECTB OT TEMIIEPATYPEI
[TeMIIepaTypb»

12 PacTBOpHI UIabopaTopHsrii onbIT Ne 6 IMoxa3aTh 3aBHCUMOCTh 1 'YMmetsb ncnonp3oBaTh nudpoBoit  [LudpoBoit
«HaOmonenue 3a pocrom [PACTBOPHMOCTH OT TEMIIEPATYPHI MHUKPOCKOTI JUIsl U3y4eHUSI POPMBI  MHUKPOCKOTI
KPHCTAJIOBY KPHCTaJUIOB

13 IPacTBODEI. UlaGopaTtopHbIii omrbIT Ne 7 ChopmupoBath NOHITHS 1 MMeTh TIpencTaBiIeHUE O pa3IuIHOM |JlaTyuK TeMIepaTyphl

«[lepechllieHHBIN pacTBOP»

«pa30aBICHHEII pacTBODPY,
«(HACBILLIEHHBIA PACTBOPY,
«IIEPECHILICHHBIA PacTBOP»

HACBIIEHHOCTH pacTBOpa
[pPacTBOPSAEMBIM BEIIECTBOM

MIaTHHOBBIN




Ne i/ [Tema Conep:xanue [leeBasi ycTAHOBKA ypOKa Koxa-so [[luianmpyemble pe3yibTaThl Hcnonab3oBaHue
4acoB o0opy0BaHuA
14 IPactBOpBI [MpakTryeckas padora Ne 3 CdhopmupoBaTh mpeacraBicHue ofl 'YMeTh onpeaensaTe KOHIeHTpauuo [JlaTyuk ONTHYECKON
«OrmpeneneHre KOHIICHTPANN  [KOHIICHTPAIIH BEIIECTBA U [pacTBOpa, MUCIOJIB3YS HHCTPYKIHIO [[NIOTHOCTH
BEIICCTB KOJIOPUMETPHUCCKIM  [KOJTHYCCTBEHHOM aHAJIH3C
[0 KaTMOPOBOYHOMY TpaduKy»
15 Kpucrannoruaparst UIaGopaTopHbiii onbiT Ne 8 ChopMupoBaTh MOHATHE 1 3HATH CIIOCOOHOCTH /TaTuuk TemmepaTypbl
«Omnpenenenne temmeparypsl  («Kpucrammoruapar» KPUCTaJTOTHAPATOB Pa3pyIIaThCs  [ITIATHHOBEII
[Pa3NI0KEHUS KPUCTAIIOTHAPATa) [pU HArPEBaHUHU
16 Kraccer [MpakTuyeckas pabora Ne 4 CdopmupoBars npejcrasieHue ofl 'Ymets onpenenars pH pactBopoB  |[[latuuk pH
HEOPraHUIECKUX «Omnpenenenne pH pactBopoB  pH cpempl Kak XapaKTEpPUCTHKH
COeTMHEHNUH. KHUCTIOT U IIeNoueii» KHCJIOTHOCTH pacTBOpa
OcHOBaHU
17 Kmaccer UIabopaTtopHusrii onsIT Ne 9 CchopmupoBaTs mpeacrasieHue ofl [MpuMeHSATh YMEHUS TI0 Mataux pH
HEOPraHUIECKUX «Omnpenenenne pH pa3- mauHpIX [mkane pH onpexneneHnto pH B mpakTHIeCKOM
COETUHEHUN. cpen» INeATeIbHOCTH
OcHOBaHUS
18 Kraccer UIabopaTtopusrit onsiT Ne 10 OKCIlepUMEHTaIbHO J0Ka3aTh |1 [MoHMMAaTh CYITHOCTH IpoIiecca atunk pH, mo3arop
HEOPraHUYECKUX «Peaxuus HeUTpanusanuny». XMMHUYECKUE CBOMCTBA HEUTpaIU3alUU U IPUMEHATh 00bEMa KHUKOCTH,
COETUHEHUH. /TeMOoHCTpaOHHBIH OCHOBaHUM rpolecc HeNTpaau3aluuy Ha OropeTKa, JaTIriK
IXumuueckue cBoicTBa prcrepuMeHT Ne 5 «OcHOBaHUSI. MpaKTUKE remMmnepaTypsl
OCHOBaHMIA TemoBoii 3¢ deKT peakiyu MJIATUHOBBIN, JATUYUK
TUAPOKCHIA HATPHS C [MaBIICHUS, MarHUTHAS
[YTJIEKHCITBIM Ta30M» Melnanka
19 CBoiicTBa UlaGopaTtopHsrii ombIT Ne 11 Mcmonp30BaTh MOJTydeHHBIE 1 'YMeTh onpenensaTh KuciaoTHocTh  [Jlarunk pH
HEOPraHUICCKUX «OrmpeneneHne KUCIOTHOCTH BHAHUS IS OTIPEICICHUS MOYB
CoOeTMHEeHUI MOYBBI KHCIIOTHOCTH PacTBOPOB




Ne i/m Tema Copnep:xanue [eneBas ycTaHOBKA ypoKa Kos-Bo [[lnanupyemblie pe3yabTaThl HMcnosb3oBanne
4acoB 000py10BaHMA
20 IXuMuyeckas CBsI3b JleMOHCTpalioHHBII ONBIT IToka3aTb 3aBUCUMOCTh 1 'YMeTs onpenenars Tl JlaTunk TeMnepaTypbl
Ne 6 «Temneparypa niuaBineHus] |[(pU3NYECKUX CBOWCTB BEIIECTB OT KPHCTAJUIMIECKUX PEIIETOK 110 TUTATHHOBBIN, TaTYHK
BEILIECTB C Pa3HBIMU TUIIAMHU TUIIA XUMUUYECKOU CBSI3U TeMInepaType IUIaBICHUs TeMIepaTypbl
KPUCTAININYECKUX PELLIETOK» [TepMONapHBbIi
TeMaTnueckoe NJIAHNPOBAHUE Y4eOHOT0 MaTepuaJsia B 9 kiacce
Ne i/m [Tema Conep:xanue [eeBasi yCTAHOBKA YpPOKa Koxa-so [[luianmpyemble pe3y/ibTaThl HMcnonb3oBaHue
4acoB 00opy10BaHMA
1 Teopust JleMOHCTpaliOHHBII ONBIT IMoka3aTb, 4TO pacTBOpEHHE 1 3HaTh, YTO pacTBOpeHHE — PU3NKO- |[laTunk Temneparypbl
prekTponuTrdeckoit  [Ne 1 «TemnoBoi apdext BEIIECTB UMEET Psifl MPU3HAKOB XUMHUYECKHUM Mpoliecc TJIATHHOBBIN
mCcCOMauu [PACTBOPEHNS BELIECTB B BOJE»  [XMMHUYECKON peaKIUN
2 Teopust [MpakTryeckas padora Ne 1 BBenenve noHsTHiA 1 'YMeTh 3KCIepUMEHTAIbHO JlaTunk
PIIEKTPOIUTHYECKON  [«DIEKTPONUTHI U KQIIEKTPOIIUT» U «HEIICKTPOJIUT OTPEAETSATh AEKTPOIUTHI U PIIEKTPOIIPOBOTHOCTH
mcCOMauu HEDIIEKTPOJIUTBI» HEIEKTPOJIUTHI
3 Teopus UlaGopartopHsiii orbiT Ne 1 CdopmupoBarts npescrasieHue ofl 3HATh, KAKO€ BIUSHUE OKa3blBaeT  JlaTuuk
PIIEKTPOIUTHYECKON  |[«BimsHue pacTBopuTens Ha BIIMSTHUM PACTBOPHUTENS Ha BOJa HA TUCCOIMALIMIO BEIIECTBA  PIICKTPOIPOBOIHOCTH
I CCOITMAIINH T CCOLIMAIINIO IMICCOLIMAIINIO SIEKTPOIINTA
4 Teopus UIaGopaTopHrsrii onbIT Ne 2 DKCIIEPUMEHTAILHO BBECTH 1 'YMeTh onpenensiTh CUIbHbIE U JlaTunk
brekTponuTHyeckod  («CuibHBIE U c1aOble MOHATHE «CNA0BIN TEKTPOJIUT» c1a0bIe 3JIEKTPOJINTHI C IOMOILBIO  PIIEKTPOIIPOBOIHOCTH
imaccoranuy. CHIIbHBIEPICKTPOIUTED) ImaTYrKa 3JeKTPOIPOBOTHOCTH
M cra0ble IEKTPOIUTHI




Ne i/ [Tema Conep:xanue [leeBasi ycTAHOBKA ypOKa Koxa-so [[luianmpyemble pe3yibTaThl Hcnonb3oBaHue

4acoB 00opy0BaHMA

5 Teopust UlaGoparopHslii onbIT Ne 3 CdopmupoBats npescrasienue ofl 3HATh 3aBUCUMOCTD JlaTunk
PIIEKTPOIUTUYECKOH  (3aBUCHMOCTh 3aBUCHMOCTH BIIEKTPOIIPOBOIHOCTH PACTBOPOB OT PIICKTPOIIPOBOIHOCTH
I CCOITMAIINH RIIEKTPOIIPOBOIHOCTH PacTBOPOB PIEKTPOIPOBOJIHOCTH PACTBOPOB KOHIIEHTPaLK HOHOB

CIJIBHBIX JIEKTPOJIUTOB OT 0T KOHIIEHTPAI[IX HOHOB
KOHIIEHTPau: HOHOBY»

6 Teopust [MpakTrueckas pabora Ne 2 3aKpenuTh MpeaCcTaBICHHE O 1 'YMeTb SKCTIepIMEHTAIEHO Jatamk
preKkTpoiuTHdeckoil  [«OmpeneneHue KOHIEHTPAMU — [3aBUCUMOCTH OIpEeAesITh KOHIEHTPAIHIO COJIU B PIEKTPOIPOBOIHOCTH
ITACCOITHAIINH COJIM TIO 3JIEKTPOTIPOBOJHOCTH  PIEKTPOIPOBOIHOCTH PACTBOPOB [pacTBOpE C MOMOIIBIO JATINKA

[pacTBOpa» OT KOHIIEHTPAI[I1 HOHOB PIIEKTPOIPOBOTHOCTH

7 Teopus UlaGopaTtopHbIii omtbIT Ne 4 MccnenoBaTh 0COOCHHOCTH 1 [TpuMeHSTh 3HAHUS O PEAKITUH JlaTank
PIIeKTponuTUYecKoll  |[«B3aummopelcTBue ruipokcuaa  [[IpOTEKaHUs PeaKLUN HeITpaln3aluy B UHBIX YCIOBUSAX [PIEKTPONPOBOJHOCTH,
ITUCCOIIMAIINY. Oapusi ¢ CepHOM KUCIOTOM» HEeUTpaTN3aIiu mo3aTop o0bEMa
Peaxniuu noHHOTrO PKHJIKOCTH, OIOpeTKa
oOMeHa

8 Teopus UTabopaTopHbiii onbIiT Ne 5 OKCTIEpUMEHTAILHO TIoKa3aTh (1 3HaTh, UTO BCE PacTBOpHUMEIE B Boje|/laTunk
pileKTpoauTHIecKol  («OOpa3oBaHMe colieii aMMOHUS» (00pa3oBaHHE HOHOB IIPH COJIM SIBJISIIOTCSI CHITBHBIMHU BIIEKTPOIIPOBOIHOCTH
IMUCCOIMALUT [pEaKIIMM aMMHaKa ¢ KUCIOTaMHU PIIEKTPOIUTAMHU

9 Xumuyeckue peakiun. JlabopaTopHsiid onbIT Ne 6 M3ydeHrie OKUCIUTEIBHO- 1 MmeTs npencTaBaeHe O TEMIOBOM JlaT4nK TeMIIepaTypsl

OKHCIIUTENBHO-
BOCTAHOBUTEIILHBIE
peaxuu (OBP)

«3yuyenue peakuuu
B3aMMOACHCTBH CyIb(pHTa
HATpUS C TEPOKCUTIOM
BOZOPO/Ia

BOCCTAaHOBUTEIIBHBIX NTPOLIECCOB,
MPOTEKAIOIINX C BBIJCTICHUEM
PHEpruu

B heKTe OKUCIUTEIHLHO-
BOCCTAHOBHUTEIBHBIX PEaKIINi

MIATHHOBBIN




Ne i/m Tema Copnep:xanue [eneBas ycTaHOBKA ypoKa Kos-Bo [[lnanupyemblie pe3yabTaThl HMcnosn3oBanne
JacoB 000py10BaHMA

10 IXumuueckue peakiuu. JJladopaTopHbril ombIT Ne 7 /loxazate, 4TO B mpoiecce 1 MMeTh mpencTaBiaeHUs O JlaTuuk pH

OBP «3menenue pH B xone mpoTtekannst OBP Bo3MoxHO [Pa3JIMYHBIX IPOJIYKTaX
OKUCIIUTENBHO- 00pa3zoBaHNe KUCIOTHI WIIH OKUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBUTEJBHBIX PEAKLUN»  [ILIET0YU [peakuui

11 IXumuyeckue peakiuu. JlabopaTopHsiid onbIT Ne 8 KonuuecTBeHHO 1 3HATh, YTO METAJUIBI SIBISIOTCA JlaTunk HampsHKEHUs

OBP «CpaBHUTETBHAS 0XapaKTepU30BaTh BOCCTAaHOBMTEJISIMU C PA3HOI
XapaKTEepUCTHKA BOCCTAHOBUTENBHYIO BOCCTAaHOBHUTEIILHOM CIIOCOOHOCTBHIO
BOCCTAHOBHUTEJIbHON CIIOCOOHOCTH METAIIJIOB
CIIOCOOHOCTH METAIJIOB)

12 Xumuyeckue peakiuu. |JleMoHcTpanroHHbIe onbIThl Ne 2 [MI3y4nTh 3aBUCMMOCTB CKOPOCTH |2 3HATh 3aBUCHUMOCTb CKOPOCTHU IMpubop mist
CxopocTb XUMHUECKOH |«/I3ydeHre BIUSHUS PA3IUIHBIX [PEAKIUH OT PA3INIHBIX [PEaKLUK OT PA3INIHBIX (PAKTOPOB — [MILTIOCTPALIUH
[peaKIuu (hakTOPOB Ha CKOPOCTH PEAKIIMN» [(PAKTOPOB TeMIIepaTyphl, KOHIEHTPALN 3aBHCHMOCTH

[pearupyrourx BEIecTB, CKOPOCTH XUMHYECKOH
KaTaJn3aTtopa, IPUPOBI BEMIECTB, [PEAKIHH OT YCIOBHH
MIOIIA N COTIPUKOCHOBEHHUS
BEIIECTB
13 Hewmeramnsr. ['aorens! |/leMOHCTpAIIMOHHBIA OTBIT OKcIeprMeHTaIbHOE n3ydeHne |1 3HaTh U3NUECKHEe U XUMUYECKre |AmmapaT aist
Ne 3 «M3yuenne Gpu3ndeckux U |[(pU3NIECKUX U XUMUIECKUX CBOWCTBA raJIOTCHOB. MPOBEICHUS
XMMHUYECKHX CBOMCTB XJIOpa»  [CBOICTB XJlopa 'YMeTh 3anmuchIBaTh YpaBHEHUS XUMHUYECKUX
[pEaKIIHii TAJIOTEHOB ¢ MeTalulaMy, mporeccos (AIIXP)
HEeMeTalIaMH, UX Pa3IHUHYIO
OKHCIIUTENFHYIO CIIOCOOHOCTD
14 lanorensr [MpakTryeckas padora Ne 3 Onpenenuts coaepKaHue 2 'YMeTh NpUMEHATD JlaTuuk xynopun-

«Omnpenenenue coyep:Kanus
XJIOPHI-NOHOB B MIUTHEBOM BOJIC»

XJIOPH/I-HOHOB B HCCIICIYEeMBIX
[pacTBOpax

IMOHOCCJIICKTUBHBIC JAaTYUKH

IMOHOB




«ITomy4enne okcuaa azota (1V)
1 U3Y4EHUE Er0 CBOICTBY;
«Oxucnenue okcuna asorta (I1)
imo okcupaa azora (1V)»;
«B3anMoelicTBIE OKCHIa a30Ta
(IV) ¢ Boj10#i ¥ KHCITOPOIOM, TIO-
ITydeHHEe a30THOM KHUCIOTBD»

mabopaTopHbIE CIIOCOOBI
nostygeHus okcuza azora (1V),
€ro CBOMCTBa, IPUMEHEHUE B
[POM3BOCTBE a30THOM KHCIOTHI

mabopaTOPHBIC CIIOCOOBI MOTYICHUS
okcuna azota (1V), ero puznyeckue
M XMMHYECKHE CBOMCTBA. YMETH
COCTaBJIATh COOTBETCTBYIOIINE
YPAaBHCHHS XUMAYECKAX PEAKIIHH.
'YMeTh 00BSICHSITh NPUMEHEHNE
okcuaa azora (1V) B mpomnssozacTee
A30THOM KHCIIOTHI

Ne i/ [Tema Conep:xanue LleneBasi ycTaHOBKA ypoka Kon-Bo  [[luiannpyemble pe3yabTaThl HMcnonb3oBaHue
4acoB o0opynoBanus
15 CepoBopopon, J/leMOHCTpaMOHHBIH OIIBIT: M3y4anuTh 1abopaTopHble 1 3HaTh 1a00PaTOPHBIE CIIOCOOBI |Animapart Juist
Cynb(hUABI «Ilomydenne cepoBoOpoia U [CIOCOOBI TTOTyYECHUS MOJIy4eHHSI CEPOBOJIOPO/IA, Er0 MPOBEICHUS
M3y4EeHUE €ro CBOMCTBY. CepOBOIOPOA, ET0 CBOMCTBA U (u3nYecKrue 1 XUMHIECKUE XHUMHUYECKUX PEeaKIui
UlaGopaTopHBIii OIBIT: CBOIiCTBa CyNb(OUIOB CBOMCTBA. YMETh IIPOBOAUTD (AITXP), mpubop mis
«CuHTE3 CepoBOIOpoaa. KaueCTBEHHBIC PEaKIIH Ha MOJIy9eHHS Ta30B WIN
KauecTBeHHBIE peaKIUH Ha CEpOBOJIOPOJ U COTTU anmapat Kumnmna
CEPOBOJIOPOA U CYIb(OUABDY CEpOBOIOPOAHON KUCIIOTHI,
COCTaBIISITh COOTBETCTBYIOIIHE
YPaBHEHHSI XUMHUECKUX PEaKINH
16 Hemeramnsl. Oxkeuabl — JleMOHCTpallMOHHBIN ONBIT M3y4auth cBoiicTBa cepHucToro |1 3HaTh (PU3NUECKHE U XUMHYECKUE |ATmapaT st
cepel. CepHECTas Ne 4«3ydeHne cBOMCTB rasa CBOMCTBA CEPHUCTOrO ra3a. YMeTh |IPOBEACHUS
KHCIIOTa CEPHUCTOTO r'a3a U CepHUCTON 3anChIBaTh YPABHEHHS PEAKIMH  [XMMHUYECKHX PEaKIUi
KHCITOTBD» ra3a ¢ BOJIOH, CO MeIoYamMu (AIIXP)
17 Hemeramnsl. AMmuak  JTabopatopHsiii orbiT Ne 9 DKCIIepUMEeHTaIbHO JoKa3aTh |1 3HATh, YTO PACTBOP aMMHaKa B Boae|laTuuk
«OCHOBHBIE CBOHCTBAa aMMHAKa» [IPUHAIICKHOCTD PacTBOpa — C1a0BIi AIEKTPOINUT. YMETh BIIEKTPOIIPOBOIHOCTH
aMMHaKa K cliabbiM OIpENeIIATh 3TO CBOMCTBO C
BIIEKTPOJINTAM [TOMOIIBIO JATINKA
PIIEKTPOIPOBOTHOCTH
18 Oxcup azota (IV) J/leMOHCTpaIMOHHEIE OTIBITHI: V3yquTh MPOMBIILICHHBIE H 1 3HATH IPOMEBIIIJICHHBIC 1 TepMOpe3nCTOPHBIIA

MaT4YUK TeMIepaTyphl,
inaTuuk pH, gatuuk
RIEKTPONPOBOAHOCTH,
arnmapar Jyis
[IpOBENCHUS
XUMUYECKUX peakluit
(ATTXP), marauTHas
MerIanaKa




Ne i/m Tema Copnep:xanue [eneBas ycTaHOBKA ypoKa Kos-Bo [[lnanupyemblie pe3yabTaThl HMcnosn3oBanne
JacoB o0opynoBaHus
19 IAzoTHas kuciota u e€  |[[Ipaktrueckas padbora Ne 4 JKCIEPUMEHTAIEHO ONPEACIUTD |2 'YMeTh UConIb30BaTh JlaTyik HUTpAT HOHOB
comnu «OmpeneneHne HUTPaT- HOHOB B [COAEPKAHNE HU- TPAT-HOHOB B MOHOCEJIEKTHBHBIC NATUNKH IS
MUTATEILHOM PacTBOpPE» [pacTBOpax OTIpeieNIeHNs] HOHOB
20 MuHepansHbIC UIabopaTtopusrit onsiT Ne 10 OKCIIepUMEHTaIBHO paznuyars |1 'YMeTb SKCIepIMEHTAIEHO JlaTamk
lynoOpeHus «OmnpeneneHre aMMHavYHON MOUYCBHHY 1 MUHEPAIbHBIC OTIpEeNIeIISITh MOUEBUHY BIIEKTPOIIPOBOIHOCTH
CEJIUTPBI U MOYEBUHBI) yIoOpeHus
21 Mertammer. Kanprnit.  JlabopaTopusrii ombiT Ne 11 JKCIIepUMEHTAIBHO YCTaHOBUTH (1 3HATH CBOWCTBA COCIMHEHUI JaTamk
Coenunenus kanblmsi  («B3auMopeiicTBre N3BECTKOBOH |00pa3oBaHMe CpeHeil 1 KUCTIOoiH KaJBIUs U €ro 3HaYCHUE B TIPUPO/IEC PIICKTPOIIPOBOIHOCTH,
BOJIBI C YIJICKHUCIIBIM Ta30M» comu M SKU3HH YeJI0BEKa MarHUTHasI MeIIaKa,
pudop s
MOJIYUYCHUA T'a30B UJIN
annapat Kumnmna
22 Mertammsr. XKene3o UIabopaTtoprsrit omsIT Ne 12 MccmenoBaTh mporecc 1 3HATH, YTO MPOIIECC KOPPO3UH JlaTyrK 1aBIeHUS

«OKHUCTICHUE Kelie3a BO BIKHOM
BO3IYXE»

3HeKT‘pOXI/IMI/I‘l€CKOﬁ KOppO3nHu
PKEJIE3a B BO3YXE

METaJIOB IPOTEKAET B
MPUCYTCTBUH BOIBI H KHCIOPO/a.
3HaTh (PAKTOPBI, YCKOPSIIOLINE
MpoILecc KOPPO3Un




Conep:xkanue u gopMa opraHu3aunu y4eOHbIX 3aHATHI M0 XuMuu B 8—9 kiaccax ¢
HCIOJb30BAHMEM MATEPUAIBLHO-TeXHUYeCKOro ocHaleHus «lIkoJbHOro KBaHTOPUYMa)

IL1anb! ypokoB
8 knacc
Ypok 1. «H3yuenue cmpoenus nnamenu» Ilpakmuueckan paooma Ne 1

Basicno

XuMus — HayKa dKCIIepUMEHTalIbHO-TeopeTudeckas. OCHOBHON MeTo/1 00ydeHHUs IpeMeTa —
XUMHUYECKHH SKkcriepuMenT. [1pu n3ydennn Xxumun o0ydaemble BBITOIHSIOT JaOOpaTOpHbIE
OTIBITHI, MPAKTUYECKHE PAOOTHI, PEHIAIOT SKCIIEpUMEHTAIbHbIE 33Jaun. HeoOXoauMbIM
YCIIOBUEM BBINIOJIHEHHUS paOoT SIBIsIETCs MPUMEHEeHHe HarpeBaHus. [1o- aToMy ¢ mepBbIX YPOKOB
XMMHUHU HEOOXOUMO C(OPMHUPOBATH Y YUAIUXCSl HABBIKK paOOTHI C HarpeBaTeIbHBIMHU
npuOopaMu, B YaCTHOCTH CO CIIUPTOBKOM.

Tun ypoka: npakruyeckas padoTa ¢ 3JIeMEHTaMH HCCIIeI0BaHuUs.
Lenp ypoka: co3aaTh yciuoBus st JOPMUPOBAHUS y 00 yUAONUXCS TO3HABATEIHHBIX
YHUBEPCAJIbHBIX YU€OHBIX NEHCTBUM, YMEHUN MTPOBOIUTH MIPOCTEHUININE UCCIIECIOBAHUS, HABbIKA
COCTaBIISATh OTYET O paboTe U IeTaTh BHIBOIBI.
[TpoaomKUTENBHOCTh YpOKa: OIMH akajeMuyeckuid yac. [ImaHnupyemMele pe3yabTarhl:
Ilpeomemnvie: )
* TIPUMEHSTH OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOIEHUE, U3MEPEHNE, DKCTICPUMEHT;
+ cobmronathk mpaBuiia 6€30MacHOi paboThI PU MPOBEICHUN HATPEBAHUS;

* TIOJIb30BAThCS CIIUPTOBKOM, TA0OPATOPHBIM 00OPYIOBAHUEM H TTOCYIOH.
Memanpeomemmnuvie:
* TI03HABATEJIbHBIE: HAOIOAATh M BBIOTHATH XUMUYECKUE SKCTIEPUMEHTHI,
(dbopMyITpOBaTh BEIBOJIBI HA OCHOBE aHAIM3a HAOIIOACHHIA 32 SKCIIEPUMEHTOM.
* PETYJISATHUBHBIE: COCTABIIITH IUJIAH MTOCIEA0BATEIbHBIX JEHCTBUI IIPU BBIIIOJIHEHNUN
OTIBITOB, OPTaHU30BHIBATh pab0OUee MECTO MPHU BHITTOJIHEHHH XUMUYECKOTO
JKCIIEPUMEHTA.
+ KOMMYHUKaTuBHBIC: 3 PexTuBHas paboTa B mape, B IPyIIE MPU PEHICHUH YIeOHBIX
3aj1a4.
Jluunocmmusle:
+ coOmroaTh mpaBuia 6€30macHOro oOpalieHus ¢ peaKTHBaMHU U 000PYI0BaHUEM.
O0opynoBanue, NporpaMMHoOe odecriedeHne U PacXodHble MaTepHaJbl:
Kommerotep ¢ nporpaMmMmubiM obecrieucHreM Releon Lite, mudpoBoit qaTuuk TeMiepaTypbl
TEPMOIIAPHBIH, MTATHB C 3A)KUMOM; CIIUPTOBKA, IMPOOUPKA, CyXOe TOprovee; cBeya.
Xox ypoka

Otan ypoka 1. Opranu3anmoHHbIi

[Tpeanonaraemas NpoaOJKUTENbHOCTD: 1—2 MuH. [lenarornyeckas aesaTeabHOCTb YUUTES:
MpOBEPSIET TOTOBHOCTH K YPOKY, OpraHu3yeT paboTy Kiacca Ha YpOKe, CO3AaéT MOJ0KUTEIIbHBIH
HMOIMOHAIBHBIA HACTPON Y 00yUaroImuxcs.

'Y4yeOHast nesTeIbHOCTh 00Y4arOIIUXCS:

HMOIMOHAIBHO HACTPAUBAIOTCS Ha MPEACTOALIYI0 YUEOHYIO e TENbHOCTb.




JTan ypoka 2. AKTyajau3auus 3HAHUil

[Ipeanonaraemas NpoaOJKUTENBHOCTE: 5 MUH. [legaroruyeckas 1eATeIbHOCTb YUUTEIS:
YauTens MpoBOAMT (PPOHTANBbHYIO Oecelny; aKkTyalu3HpyeT 3HaHHMsS O HpaBuiIax paboThl B
XUMHAYECKON J1abopaTopuu, O mpuéMax padOThl CO IITATUBOM M CIUPTOBKOW, C JATYHKOM
meMIepaTyphl;
co3maér s OO0yYarommxcss MpOOJIEMHYIO CHUTYalMi0; TOOYXTAaeT K BBICKa3bIBAHUIO
MPEeUIOKEHHUH 0 crtocobe U cpeicTBaxX JOCTHKEHUS TOCTaBICHHON 1IeIH.

\Paboma ¢ mepmMuHamu u NOHAMUAMU.

[HoBropuThs M 0000UIMTH 3HAHHMA YyYalUXCAd 00 YCTpOMCTBE M MPHUHLHUIE PabOTH]
TabopaTOPHOrO ITATUBA U CIIUPTOBKHU, 3HAKOMCTBO C JTaTYNKOM TEMIEPATYpBbI.

OnucaHnue npobaeMHOU CUmMyayuu.

JUis mpuUroTOBICHMs 4asl JIB€ XO3AHKM TOCTABWIM HA Ta30BYI0 IUIUTY YaWHUKU C
OJIMHAKOBBIM 00bEMOM BOJIbI. 3a)KIJTH Ta30BYIO TOPENKY. Y MEPBON XO3IMKH YaHUK 3aKHUIIe] Ha
TBe MUHYTHI paHbliie, 4eM y BTopoi. C 4eM 3TO MOXKET OBITh CBS3aHO?

OTMeuaer, YTO NPaBWIBHBIM OTBET Ha ATOT BONPOC YUYEHUKH TMOJIy4aT B XOJ€
BBIITOJIHEHHSI TPAKTUYECKON PabOTHI.

Yuebnas oeamenvnocmo ob6yuarowuxcs:

OTBEYAIOT Ha BOMNPOCHI, BBICKA3BIBAIOT CBOM IPEANOJIOKEHUS; CTPOAT TUIOTE3BI;

MpeUIaraloT CocoObl U CPEICTBA PEIICHUs YIeOHOH 3a1auu

Jtan ypoka 3. Belno/iHeHHe NpaKTHYecKOi padoThl

[Ipennonaraemass NpoOAOIKUTENBHOCTh: 25 MuH. Ilemarormueckas JesSTENbHOCTD
YUUTEIA:
3HAKOMHMT YYEHUKOB C METOJMKON TPOBEJEHUS NPaKTUYECKON paboThl, MaéT 3adaHue,
pactipesiessieT 000pyAOBaHUE U pa3laéT MHCTPYKIMHU O paboTe.
Yuebnas desmenvnocmo ooyuarowuxcs.

BBINOJIHAIOT J1TabOpaTopHylo paboTy; pabotas B mapax (B Tpymmax) CTpOro Io
MHCTPYKIIMHU, 3aHOCST pe3yibTaThl paOOThl B TETpajAW WIM B CHENHaJbHbIE OJAHKU (CM.
MaTepHabl 1J11 KOMUPOBAaHNUs)

JTan ypoka 4. KOHTpPo/ib YCBOeHHS, 00CY KIeHHEe TONMYyIEeHHbIX OIUO0K U UX KOPPEeKI U

[Ipennonaraemas mpoAOKUTENBHOCTD: 7 MUH. [lenarornyeckas 1esiTeIbHOCTD YUUTEIS:
OpraHu3yeT 0OCYXJEHHE pPe3ylbTaTOB PabOThl, KOPPEKLHUIO BBIBOJAOB MO paboTe; Ha OCHOBE
BBIBOJIOB pEIICHUE MPOOJIEMHON CUTyalllu; OOCY)XIEHHE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI.
Yuebnas desmenvnocmo obyuarowuxcs.:

CPaBHUBAIOT MOJYYEHHBIE JAaHHBIE C PE3yJbTaTaMU JPYTUX YYALIMXCS WIN TPYII; MPH
HEOOXOAMMOCTH KOPPEKTHPYIOT BBIBOABI U OQOPMIISIOT PE3ybTaThl MPAKTHYECKOH paboOTHI B
TeTpay WIKA Ha CTIEHUATIbHBIX OJIAHKAX; OTBEYAIOT HA KOHTPOJIbHBIE BOTIPOCHI

Jrtan ypoka 5. Ungopmanus o 1oMalIHeM 3aJaHUM U peiieKcus

[Ipeanonaraemas npoaOIHKUTENIBHOCT: 6 MUH. [lenaroruueckas AesITENbHOCTD YUUTEIIA:
MHGOPMHUPYET O JOMAIITHEM 3aJaHUH, 1a€T KOMMEHTapUi 1O €ro BhINOJIHEHHIO;
npezyiaraeT JUIsl 3aIoIHEHUs aHKeTy pe(JIeKCHH K YPOKY U MpejiaraeT pacCuynTaTh
«HIMBUAYabHBINA UHAEKC KaueCcTBa YPOKay;
MOJIBOJTUT PeIIEKCUBHYIO CTATUCTHKY YPOKa 10 KOJIMYECTBY YUEHUKOB, Y KOTOPBIX HHJIEKC
KAueCTBA BBIILIE 3HAUYCHHUS 5;




NEMOHCTPUPYET 3aIMCh IPOOIEMBI U LIEJIH YPOKa, cripaimmnBaeT: «Kak Bbl AymaeTe, pelieHa i
nmpoOjemMa, TOCTUTHYTA JIH 11e1b?» Ecim mpobiiema He perieHa u 11el1b He JOCTUTHYTA, AT
00BSICHEHUE U TIPEJIaraeT B JIOMOJHEHUE K IOMAIIHEMY 33/IaHUI0 MMOAyMaTh HAJl IPUIUHAMU
TaKOIo pe3yJbTara.
Yuebnas oesmenvnocmo 00yuarowuxcs:

3aJ]al0T YTOYHSIOIIME BOIIPOCHI O BBHIMOJHEHUH JOMAIITHETO 3aJJaHHs»; PACCUUTHIBAIOT
«HaMBUAYAIBHBIN UHAEKC KaUueCTBa YPOKa;
ONPEACISAIOT CTENIEHb COOTBETCTBUSI TOCTABICHHOM LIEJIM U PE3YJbTaTOB ACATEIbHOCTH; CTEIICHb
CBOCTO HpOIIBI/I)KeHI/IH K LICJIN;
BBICKA3bIBAIOT OICHOYHBIE CYXKIICHHUS U COOTHOCST pPE3yJbTaThl CBOCH NESITEIBHOCTH C IIEJIBIO

ypoKa.

MaTtepuaJjbl 115 HOATOTOBKH K YPOKY
WHcTpykuus K IpakTudeckoi padbote «M3ydeHne cTpoeHus IiIaMeHmn».

+ 3amycTHTe Ha perucTpaTope AaHHBIX MporpaMmmHoe obecreuenue Releon Lite.

+ TloaxmnrounTe BHICOKOTEMIIEPATYPHBIN JaTYHK (TEpMOIapy) K pETUCTPaTOPy JaHHBIX
(KOMITBIOTEDY).

+ 3akpemnuTe IaT4YHK B IITATUBE TaK, YTOOBI €r0 KOHYHMK Kacamncs GUTHIIS CIUPTOBKH.
+ 3amyctuTe u3MepeHue TeMmeparypsl kiasuie «Ilycky.

+ 3axrute cnupToBKY. Korja mokasanus craOmim3upyroTes, 3alUIINTe 3HAYCHNE
TEMITepaTyphbl Ha CXeMe TIaMeHu (puc. §).

Puc. 8. Touku uzmepeHus TeMIepaTypsl IjIaMeHu

+IlepeMeniaiiTe JaTYMK TEMIIEPATYpPhI B CICAYIOIME TOYKU IUIAMEHN B COOTBETCTBHUU C
yKa3zaHHOH cxeMo#. [l aToro ocnabusiiite Mydty u nepemernaiite e€ (BMeCTe € JIAKOW U TATINKOM)
B HyHoe MecTo. Koraa noka3sanus cTaOWIN3HpYIOTCs, CHOBA 3aHOCUTE 3HAU€HHE TEMIIEpaTyphl B
COOTBETCTBYIOILIEH TOYKE HA CXEMY.

+ Takum cnoco6oM U3MepbTE TEMIIEPATYPy BO BCEX TOUKAX IJIAMEHH, OTMEUECHHBIX Ha CXEME.
[ToBTOpPHUTE NEUCTBUS CO CBEYON M CYyXHUM T'OPIOYHM.

+ Obpamume enumanue! IIpu n3ydeHH CTPOCHUS IJIAMEHH CYXOT0 FOPIOYEro ucnosis3yercs 1/4
yacTh TabneTku. Kycodek roprodero nomenatoT Ha KepaMU4IeCKyro IITUTKY.

+ Bnecure B miaMs CIUPTOBKHM Ha TIOJIMHUHYTHI IPOOUPKY. 3BeknuTe NpoOHpKy U3 MIIaMEHHU U
paccMoTpuTE €€ MOBEPXHOCT.

[ToBTOpHTE OMBIT CO CBEYOMN

KoHTpoIbHBIE BOIIPOCHI:
1. Kakoro 1nBera Hajn€T Bbl OOHAPYKUIIHM Ha POOUpKe?
2. Yto 3T0 3a BEIIECTBO?



NMOMOLLb YYUTENHO

MaTtepuanbl Ansa KonMpoBaHUsA

Tabnuua pe3ynbTaToB padoTHI.

Pesynbrarsl n3mepennil 1 HaOMoIeHHH 32 MIaMeHeM

Temmneparypa [Temmneparypa B Temneparypa BUTo o0pa3zoBajioch
Ne  UcTounmk 0K0J10 GUTHJIA (CpeHell YacTH BepXHeil YacTH Ha MOBEPXHOCTH
TEMJI0ThI (Kycouka MJI1aMeHH nJIaMeHHu npooupkmn?
roprovero)

1 CrnupToBKa

2 CBeua

3 Cyxoe roprouee

BrIBOIbI:

B BhIBOZIaX yKa3aTh, KaKOil MCTOUHUK TETJIOTHI MPEIOYTHTENHHO HCTIONB30BATh B XUMUUECKOH Ta00paTopun 1
1oYeMY.

AHKeTa Ju1s pacuéTa MH/MBU/yaIbHOTO HHJIEKCA KauecTBa ypoKa

BbiGepuTe NOIXOASIIME BAM yTBEPKICHUS H MOACUNTAITE CyMMY GA/I0B

Ne YTBep:xkaeHue 0 6as10B 1 6ana

1 Ha ypoxke st paboran HE aKTUBHO aKTUBHO

2 CBoeii paboToii Ha ypoke s HE IOBOJICH TOBOJICH

3 3a ypoK s ycTasn He ycTal

4 Moe HacTpoeHHe CTajo Xyxe CTaJIo JIydIie
3) Marepuan ypoka MHE ObLT HE MOHSATCH MOHSATEH

6 Oecrone3eH MoJIe3eH

7 CKy4E€H NHTEPECEH
8 TpyIaeH HE TPYJICH
0 CBsI3b ypoKa ¢ APYT'MMHU HayKaMu  |[HE 3aMETHa 3aMeTHa

TeopeTnueckoe nosicHeHHe

['opeHnie — CI0XKHBIN NpoLECcC, COMPOBOXKIAIOIININCS BBIIEICHUEM JHEPrUH, Kak MpPaBUIIO, B BUJE
TeIJla U CBeTa. PaznuualoT TOMOreHHOE ropeHue (Hampumep, Npu padoTe Ta30BOW TOPENKH), H
reTepOreHHOEe TropeHue (Hampumep, TOpeHHe CIHUpTa M CyXOoro roprodero). B paccmopeHHBIX
IpUMepax Ijaams UMEET CXOAHOe CTpoeHue. B HEM MOKHO BBIJEINUTD TPU YACTH.

1) Buytpennuii KOHyC TEMHOTO IBeTa (B Cilyd4ac Tra30BOW TOPEJIKH CHHEr0 IBETa) C HHU3KOM
temnepatypoi ~ 300—500 °C. 3aech NpOUCXOIUT UCTIAPEHUE U PA3JIOKEHUE TOPIOYETO BEIIECTBA.

2) Cpenuuii BOCCTAHOBUTENBHBIA KOHYC COCTOMT M3 CMECH BO3JyXa M TODAIIETO rasa. 371ech MO
BIMsiHUEM Oojee BbIcokoW TemmepaTypbl, 1500—1800 °C, mpoayKkThl MCHAapeHUss U pa3iokKeHUs
rOpIOYMX BEIIECTB aKTUBHO pearupyroT ¢ kuciaoponoM. Ecnu yacth yriepona octaércsi cBOOOIHOM,
TO €ro MeJbYallIMe YacTULbl PACKAIAIOTCA WU NPUAAIOT IUIAMEHU SIPKOE CBEYEHHME. OJTa 4acTh
miaamMeHn Ooratra yrapHbiM razoM CO — CHJIBHBIM BOCCTAHOBHUTEJEM, MOATOMY €€ Ha3bIBAIOT
BOoccTaHOBUTENbHOW. Touka Hambosnee BBICOKOM TeMmepaTrypbl HAaXOAMTCS Ha  OCTpHe
BOCCTaHOBUTEIBHOI'O KOHYCA.




3) BHenHMI OKHMCIMTENBHBIA KOHYC 00pa3syeT HEBUAMMYIO O0OJIOUYKY, OKPYXAIOUIYIO IaMs. 371ech
[0/l BIMSHHMEM 3HAYUTEJIBHOIO IPUTOKA KHUCJIOPOJA BO3AyXa IMPOUCXOAUT IIOJHOE OKHCIICHHE
roptouero Bemectsa 10 CO, u HyO (mmpu ropeHun cyxoro roproyero Ha OCHOBE YpOTPOIIMHA TaKKe
obpasyercss Ny). Ilpu 3ToM ocTaércst M30BITOK KHCIOPOAa, KOTOPBIA MPH BBICOKOH TemIieparype
o0yajaeT BBICOKOW OKHCIMTENbHOM aKTUBHOCTBIO, TOITOMY BHEIIHSS YacTh IUIAMEHHU Ha3bIBaeTCs
OKHCIUTENbHOU.

IIpu ucnob30BaHUU NOYBa BO3/yXa MOXKHO YBEIIMYUTH TEMIIEPATYPy ILUIAMEHH.

MeToanuyeckre KOMMEHTApPUH
[Tpu HanUuuM BpeMEHU MOKHO HarpeTh MPOOMPKY B IJIaMEHH cyxoro roprodero. OHo Aa€r meHee
CBETAIEE IUIaMs [0 CPaBHEHMIO C IUIAMEHEM CBeud. HO NpOAYKTBI rOpeHUs CyXOro IOpIOYEro
paznuyarotcs. Hapsany ¢ BoAssHBIMU TapaMu, YIIIEKUCIIBIM Ta30M U cakel oOpa3yercs azorT.
3agaHus K ypoKy
KoHTpoabHbBIE BOTPOCHI:

1. Kakoit HCTOYHHK TUTaMEHH OBLI HCITOJIB30BaH?

2. Kakast 4acTh IIaMeHHU camasi ropsiaas’?

3. JIo kaKoit MaKCUMaJIbHON TeMITepaTyphl yaIaéTcst IpOrpeTh TepMorapy?

4. Yro ropsiuee — LICHTP IUIAMEHH WU Kpasi?

5. [Moyemy criupTOBKA TOPUT MOYTH OCCI[BETHBIM TUIAMEHEM, a CBe4a — CBETAIMM? MOXKHO JH
MCIIOJIb30BaTh CBEYH B J1a0OPAaTOpUU BMECTO CIIUPTOBOK?

6. Kakue mpoayKThl TOPSHUS OTMHAKOBBI Y CITAPTOBKH U CBEUH?

/. 3aoanue ons noocomosku k ' MA, BIIP

[Tpu HarpeBaHuM TBEPABIX BEUIECTB B MPOOUPKE HEOOXOIUMO:

1) B3Th IPOOUPKY B PYKH U HAIPEBATh Ty YaCTh, IJI€ JIEKHUT BELIECTBO;

2) 3aKpenuTh NPOOMPKY B IITATUBE M HATPEBATH Ty YACTh, IJIE JEKHUT BEILIECTBO;

3) B3ATH IPOOUPKY B PYKHU, IPOIPETH BCIO MPOOUPKY, @ 3aTEM Ty YaCTh, IJIE JEKHUT BEIIECTBO;

4) 3akpenuTh NPOOKPKY B IITATUBE, IIPOTPETH BCIO MPOOKPKY, & 3aTEM TY YaCTh, 1€ JIEKUT
BEIIECTBO.
Ortger: 4.

8. Badanue ons pazsumusi YyHKYUOHANILHOU 2PAMOMHOCIU

B knure Maiikna ®@apanest «Mctopus cBeUn» aBTOP OMUCHIBAET OIBIT, KOTOPHIN OH
JEMOHCTPUPOBAJ Ha CBOMX JIEKIUAX. B 1utamst cBeun oH nomenan U30rHyTyo
CTEKJISTHHYIO TpYOKY. OJIUH KOHEll TpYOKHU OIyCKaJCsl HEeAaNeKO OT (PUTHIISA, BTOPOM
BBIBOJIMJICSI HA HECKOJIBKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HEKOTOpoe BpeMs K
KOHITY TPYOKU MOJHOCUIIHN ropsAinyto nyduny. [losiBisiocs miuams, KoTopoe
CYIIECTBOBAJIO OT/IEIBHO OT IUIAMEHU cBeuH. Kak MOXHO OOBSICHUTB 3TO sIBIICHHUE?
Otser:
B »T0i1 yacTu rutaMeHu MpouCcXoauT ucnapenue napaduna. [lapsl napaduna Ha Bo3ayxe MpH
MOJKUTAHUU 3arOPaIOTCS.

Ypok 2. «Peakyusa neiimpanuzayuuy

®opMUpOBaHUE Y yYAIIUXCS YMEHUNA TUTPOBAHUS SABJISETCS HEOOXOAUMBIM YCIOBUEM IS
NpOBE/IeHUs OOJIBIIMHCTBA MCCIIEI0BATENLCKUX PA0OT 110 XMMHUH.

Tun ypoka: u3yueHue HOBOro MaTepHasa ¢ 3JeMEHTaMU UCCIIeI0BaHUs (KOMOMHUPOBAaHHBIN YPOK).
Llens ypoka: co3/1aTh YCIOBHS I U3ydeHUs] U 00001IeHNs PU3NIECKUX U XUMUYECKUX CBOMCTB
OCHOBaHUH, CHOPMHUPOBATH Y 00 yUAIOIINXCSI TTO3HABATEIbHbBIC YHUBEPCATIbHBIC YICOHBIC ICHCTBUSI.
[TpoaomKATENBPHOCTD YpOKa: OJUH aKaJgeMuueckuil yac. [lnanupyemsle pe3ynbrarhl:

IIpeomemuvie:

¢ XapaKTCpHu30BaATh (1)I/I3I/I‘-IGCKI/IC 1 XUMHYECKHE CBOMCTBA OCHOBaHI/If/'I, IMPOBOAUWTDH OIIBITHI,
MOATBCPKAAOIUC XUMHYCCKUC CBOMCTBa OCHOBaHHﬁ;

*  TPUMEHATb OCHOBHBIE METO/IbI MIO3HAHUS: HAOMIOACHNE, U3MEPEHHE, YKCIICPUMEHT;
* TIOJIB30BAThCS OHOPETKOM M JaTdyukoM pH.



Memanpeomemnvie.

*  TIO3HAaBATCJIbHBIC. AaHAJIU3UPOBATH YCJIOBUA U TpCGOBaHI/ISI 3aJa4, BI>I6I/IpaTI>, COIIOCTAaBJIATH U
000CHOBBIBATH CIIOCOOBI peuieHus 3a4a4; IpOBOAUTH Ha6J'IIOI[eHI/I$I 1 OIIMCBIBATH IMPU3HAKH U YCIIOBUA
TCUCHHUA XUMHUYCCKHUX peaKuHﬁ, BBITIOJIHATH SKCIICPUMCHTEI, ACJIaTh BHIBOJbBI HA OCHOBC aHAJIM3a
Ha6)'H-0,Z[eHPII>i 3a SKCIICPUMECHTOM;

' PEryjaIdaTUBHBIC: CTABUTH y‘IC6HBIC 3aJa4dur, COCTAaBJIATH IJIaH IMOCJICA0OBATCIBHOCTHU HeﬁCTBHﬁ;
OpTraHN30BbLIBATH pa60qee MCCTO IIPH BBIIIOJTHCHUH XUMHWYCCKOI'0 SKCIICPUMEHTA,

*  KOMMYHUKATHUBHBIE: TIOJTHO U TOYHO BBIPA’KaTh CBOM MBICIH, apT'yMEHTUPOBATH COOCTBEHHYIO
TOYKY 3pPEHHS, BCTYNATh U MOACPKUBATh THAIIOT; 3P PEeKTUBHO padOTaTh B Mape WM TPYIIIIE MPU
peleHnn yaeOHbIX 3a1a4.

Jluunocmmunle:

*  OILIGHHMBATh YPOBEHb YCBAaWBA€MOI'0 y4eOHOro MaTepuana, UCX0/Is U3 COLMATIbHBIX U
JUYHOCTHBIX LIEHHOCTEH;

+ co0oaaTh mpaBuiIa 6€30MacHOro OOpaIIeHUs] ¢ XUMUYECKUMH BEIECTBAMH U
000py/I0BaHUEM, MPOSIBISTH SKOJIOTHUECKYIO KYJIbTYDY.
OobopynoBanue, nporpaMMHoe o0ecriedeHre U PaAcX0AHbIe MaTePHAJIbI
KommeroTep; mporpamMmHoe odecnieuenue Releon Lite; natuuk pH; naTtuuk tremmneparypbl
TUTATUHOBBIN; JATYMK JABJICHUS; CTakaH xuMuueckuii Ha 150 mi; 6ropeTka Ha 25—50 Mur; MarHUTHAS
MelIajika; pe3uHoBas rpyuia; nunerka Ha 20 Mit; ITaTUB [ JIEKTPOOB; IITATUB JIJAOOPATOPHBIN;
Koy10a KPYIIJIOOHHAS; PEe3NHOBAs MPOOKa C OTBEPCTUSMU IS JATYUKOB TEMIIEPATYPhI U TaBIICHUS;
anmnapat Kunmna nnu npubop Kuproikrna, 3apskeHHBIN peareHTaMu 1S OJTYYeHHs! YTTIEKUCIIOTO
rasa; JUCTWJUIMPOBaHHAs BoAa; cossiHast kuciota, 0,1M pactBop; 0,1M pacTBOp ruapokcuia HaTpus;
1%-ne1it pacTBOp eHONTAICHHA; THAPOKCUT HATPHS; COJIsTHAs KuciaoTa (1:2); Kycouku Mpamopa.

Xox ypoka
Jrtan ypoka 1. Opranu3zanuoHHbIN

[peamnonaraemast IpoA0IDKUTEIBHOCTD: 1| —2 MuH. [lenarorunyeckas AesTeIbHOCTD YUUTEIS:
IpOBEPsIeT TOTOBHOCTH K YPOKY, OpraHu3yeT paboTy Ki1acca Ha YpoKe, CO3AaET MOI0KUTEIbHBIN
SMOIIMOHAJBHBIA HACTPOU y 00yUYaAIOIIUXCSI.

Yuebnas oesmenvnocmo ooyuarowuxcs:

HMOITMOHAIBHO HACTPAUBAIOTCS HA MPEACTOSIIYI0 YUCOHYIO IEATEIIEHOCTh

Jran ypoka 2. AKTaau3anus H 00001eHue 3HAHUH

[Ipennonaraemas npooskuTenbHOCTh: 10 MuH. [lenarornyeckas 1eATeIbHOCTh YUUTENS:
MPOBOJUT (GPPOHTAIBHYIO Oecely; aKTyaIu3upyeT UMEIOIINECS 3HAHMS,;

co3maéT i 0Oydaromuxcs mpoOIEMHYIO CUTYaIINIO; MTO0YXKIaeT K BEICKA3bIBAHUIO MTPEATIOKEHUH O
croco0e U CpesICTBaxX TOCTUKEHUS TIOCTAaBICHHON LEJIH.

Paboma ¢ mepmunamu u nowsmusmu.

IToBTOpUTH M 00OOUIUTE 3HAHUS YYAIIHUXCS O COCTaBE OCHOBAHMM, KIIaCCU(PUKAIIH,
(Gu3M4eCKUX CBOMCTBAX, OTHOILEHUH PACTBOPUMBIX OCHOBAHMH K MHJIMKATOpaM, Peaklluu OOMeHa,
KHUCIIOTHOCTH pacTBopa — pH pactBopa.

[Ipennaraer BbICKa3aTh MHEHUSI O TOM, KaK MOKHO MOJYYUTh U3 OCHOBaHMI cosn. [Ipu
BO3HUKHOBEHUH 3aTPYAHEHUHN IPUBOJUT IIPUMEPHI CIIOCOOOB MOIY4YeHHUs cojei u3 kucaot. Coodmaer
00y4aroImuMCsl, YTO PeaKLUs MEKIAY OCHOBAHUEM U KUCIOTON OTHOCUTCS K peakiusiM oOMeHa.

IIpocur 3anucarth ypaBHEHUE PEAKLIUN MEXKAY TUAPOKCUIOM HATPUSA U COJISTHOM KUCIOTOM.
3a1aét BONpPOC: KAK MOYKHO ONPEJENINTD, YTO B PE3YJIBTATE NIPOTCKAHUA PEAKIUH IEI0Yb ITOJIHOCTBIO
IIpopearupoaja ¢ KUCJIOTOn?

Yuebnas desmenvnocmo ooyuarowuxcs.:
OTBEUAIOT Ha BOIIPOCHI, BHICKA3bIBAIOT CBOM MPE/IIOIOKEHUS, IPE/IaratoT U COTJIaCOBBIBAIOT C
yUUTENEeM TEMY U LIeJIb YPOKA; MPEAIararT coco0bl U CPEeICTBA JOCTHKEHHS LIEIH.



Bricka3bpiBatoT CBOU MPEATIONOKEHHS IO CIIOCO0Y MoTydeHusl colieid. Vcronp3ys aHanoruwu,
MpeAJIararoT MPOBECTU PEAKIUIO MEKy OCHOBAHUEM U KUCIIOTOM.

3anuChIBaIOT YPaBHEHHUE PEAKIIUN MEXAY KHUCJIOTON M OCHOBAHHEM.

[Ipeanonarator, 4TO OKOHYAHHE PEAKIIUU MOKHO ONPEIETUTh C MOMOIIBI0 HHIUKATOPOB U IaTUMKa
pH

Jrtan ypoka 3. [IpumeHeHnne 3HaHUIT B HOBOIi CUTyallUU

[Tpennonaraemast npoIOHKUTENBLHOCTD: 20 MuH. [lenarornyeckast 1eATeIbHOCTh YUYUTEIIS:

/. CooOmIaer yyaiumcs, 4To peakius MeXIy KHCIOTON U OCHOBAaHHEM HA3bIBACTCS PEeaKIen
HEWUTpAJIM3aLHH.

[Ipennaraer npoBeCcTH peakUIO HEUTpaIU3allui B MPUCYTCTBUHU naTunka pH u pacTtBopa
UHMKaTopa — peHondragenHa.

Hanomuuaer yueHukaM npasuiia oOpalieHus ¢ KUCIOTaMH U LIeJI0YaMH, a Takke paboThl ¢
AJIeKTponprudOopamMu, pazaaéT 000pyIO0BaHIE U HHCTPYKIUIO TIO paboTe.

Crnenurt 3a BeimosiHeHHEM paboThL. [Tpyu HE0OX0IMMOCTH OKa3bIBAET MOMOIIb 00y4aeMbIM.

2. OGCyXIaroT pe3ysbTaThl paboThI, COBMECTHO C YYCHUKAMHU (DOPMYIHPYIOT BBIBOIBI.

3. Coo0Imaer, 9T0 CyImIECTBYET €€ OJMH CIIOCO0 IMOJyYeHHs COJed W3 PaCTBOPUMBIX B BO- JIE
OCHOBAaHMM — B3aUMOJECHUCTBUE LIEJIOUYEH C KUCIOTHBIMUA OKCHUIaMU. JleMoHCcTpupyeT onbIT «TernoBon
b dexT peakuu TUAPOKCHIA HATPHUS C YIIIEKHUCIBIM Ta30M.

4. Tlpocut yuammxcs yKa3aThb NPHU3HAKH PEaKIMH M 3allicaTh YPaBHEHUE PEaKIIUH, 3aHECTH
pe3ynbTaThl HAOMMIOIeHUH B TAOIUILY U ClieTIaTh BHIBOBI.
Yuebnasn oeamenvnocms obyyarowuxcsa:

1. BemonHstoT 1a00paTOpHYIO paboTy, padoTas B napax; oQOpMIISIOT Pe3yJIbTaThl H3MEPEHUH B
TeTpajsiX, 3aHOCS JaHHbIE B TaOJIMILY.

2. O6GCyXIaroT pe3ysbTaThl paboTh, HOPMYITHPYIOT BEIBOIBIL.
HaGmroaroT 3a BBIIOJIHEHHEM OIBITA.

3. YKa3bIBalOT NPU3HAKU PEAKLMU: BbII€JICHUE TEIJIOTHI, IOTJIOLIEHHE Ta3a (YMEHbIICHHUE
JIABJICHUS B COCY/I€), BBIICJICHUE TTAPOB BOJIBI. 3aMMCHIBAIOT YPABHEHUE PEAKIUH, 3aIIOTHSIIOT TaOIUILy
1 GOpPMYJIUPYIOT BBIBOJIBI O IPU3HAKAX NPOTEKAHUS JAHHOW peakLuu

Jtan ypoka 4. KoHTposib ycBoeHHs, 00Ccy:KIeHHe TONYLIEeHHbIX OIIN00K U MX KOPpPeKLHs
[Ipennonaraemasi MpoOIOJKUTENBHOCTD: 7 MUH. [learoruueckas qesiTeIbHOCTb YUUTENS:
OpraHu3yeT 00CYyX/IeHUE Pe3yIbTaTOB OIBITOB U COBMECTHO C yyallUMHUCS (OpPMYyIUpPYET BBIBOBI O
XUMHUYECKHX CBOWCTBaX OCHOBAHUH.

[Ipeanaraer OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI U TECTHI.
Yuebnas deasmenvnocmo obyuarowuxcs:

IPUHUMAIOT y4acTHE B 00CYKJIEHUM Pe3yIbTaTOB U (OPMYIMPOBKE OOLIMX BBIBOIOB, 3aHOCST

BBIBOJIBI B TeTpaau. OTBEUaIOT Ha BONIPOCHI U TECTHI

Jrtan ypoka 5. Unpopmanus o AoMallIHeM 3aJaHUHU U peduiekcus
[Ipennonaraemasi MpOIOIKUTENBHOCTD: 6—7 MUH. [lenarornueckas neaTeIbHOCTD YUUTEIS:
MHGOPMUpPYET O JIOMAllHEM 3a/laHud, Ja€T KOMMEHTapuil IO €ro BBINOJIHEHUIO; MpeiaraeT
3alOJIHUTh aHKETy peduieKcHu K YpPOKYy W Tpeasiaraer paccuutaTh «HIMBUAYaIbHBIH HHIEKC
KayecTBa YpoKa»;
HOJBOJUT Pe(ICKCUBHYIO CTATUCTHKY YPOKa 10 KOJIMYECTBY YUYEHHMKOB, Y KOTOPBIX MHJEKC KayecTBa
BBITIIE 3HAUCHHUS 5;
Yuebnas oeamenvnocmo obyuarowuxcs:
3a1al0T  YTOYHSIIOLIME  BOMNPOCHl O  BBINOJHEHUM JOMAIIHETrO  3aJlaHusl;  PacCUMUTHIBAIOT
«MHauMBHUyanbHBIA HHAEKC KaYECTBA YPOKa»;
ONpEENIAIOT CTENEeHb COOTBETCTBUS IOCTaBICHHOM LEAM U PE3YyJIbTATOB JEATENbHOCTH; CTENEHb
CBOETO MPOJIBWKEHUS K LIENH;

BBICKA3bIBAIOT OLICHOYHBIE CYXKJIEHUSI U COOTHOCAT PE3yIbTaThl CBOEH JESATEIBHOCTH C LENbIO

ypoKa



MartepuaJbl i1 HOATOTOBKHU K YPOKY
Wuctpyknus k naboparopHoit pabore «Peakius HeUTpaau3aum.

+ Ilpu nomou pe3nHoBoOM rpymu HanoaHute nunerky 0,1 M
pPacTBOPOM TMAPOKCHUIA HATPUS.

+ B crakan nepeneiite oTMepeHHBIN 00bEM pacTBopa miesodu (10
MIT).

+ JloGaBbTe B cTakad 20 M AUCTUIUIMPOBAHHON BOJIBI.

+ OCTOPOXKHO OIYCTUTE B CTAKaH MArHUTHBIN SKOpb. [lomecTute
CTaKaH Ha pab04yIo MOBEPXHOCTh MArHUTHON MeIaiku. BrirounTte
MEIIAIKY H OCTOPOXKHO, YTOOBI HE pa30UTh DIEKTPO/I, OIYCTUTE €TO B
CTa- KaH C pacTBOPOM Imienouu ( puc. 9).

Puc. 9. YcTaHoBKa 17151 KUCIIOTHO-OCHOBHOTO TUTPOBAHMSL:
1 — Gropertka; .

2 — WITATUB I 3aKperuieHus atuuka pH;

3 — marumk pH;

4 — AKOph MAarHUTHOM MEIIAJIKH,

5 — MarHMTHas MemIagKa

[\V)

= W

V)

+ 3aKpenuTe JIEKTPOJl B IITaTUBE. SIKOPh MEIIAJIKU HE JOJDKEH KacaTbCs AJIEKTPOAA.

+ Haynwure 3anuch n3MepeHui, 10KIUTECh, TOKa TOKAa3aHUs 3JIEKTPOa CTAaHYT CTAOMIbHBIMHU.

+ IlpubaBbTe Kk pacTBOpYy 2—3 Karuiu pactBopa ¢eHondranenna.

+ Ilpunuaiite ¢ oguHakoBor ckopocThio 0,1 M pacTBOp XJ10pOBOIOpPOAa B CTAKaH C PACTBOPOM
IIEJIOYH.

Obpamume éHumMaHue, 9TO TIPHU MPUOMKCHUN TOYKHA HeUTpanu3anuu (Koraa OyaeT mpuianuTo
IpUMEPHO 9,5 MIT pacTBOpa KHCIOTHI) paCTBOP KUCIOTHI J0OABISANTE MO KaryisiM. B MoMeHT
oOeclBeunBaHus OKpacku (peHondranenHa 1oCcTUraeTcsi Touka HelTpanuzanuu. pH pactBopa B 310
TOYKE pPaBeH 7.

+ Ilpuneiite eni€ HECKOIBKO MJI PACTBOPA KMCIIOTHI B CTAKAH. 3AHECUTE MOJIyYE€HHBIE JTaHHBIE B

tabnuny. Crenaiite BHIBOJIBI IO pe3yabTaTaM pabOTHI.

BriBoasr:

VYka3arb, Kak MOXHO ONPEAENIUTh TOUKY SKBUBAJICHTHOCTH (KOT/Ia I1eJI0Yb OJHOCTHIO BCTYIHIIA B
PEaKIUIO C KUCIOTOM).

2. VIHCTpYKIHs K BHIOJHEHUIO IEMOHCTPAMOHHOTO onbiTa «TemnoBoil 3¢ ekt peakuuu
TUAPOKCHUIA HATPUS C YIIIEKUCIBIM Fa30M»:

+ Kpyrnogonnyto xon0y 3amoiaHUTe yriIeKUCcabIM Ta3oM u3 anmnapara Kunna niu npubdopa
Kupromkuna. [ToaHOTY 3an10JHEHUS TPOKOHTPOJIUPYUTE MPU IIOMOIIU TOPSIIEH JTyUUHBI.

+ B HanomHeHHYI0 ra3oM KoJI0y OBICTPO HACHIIIBTE MOPOIIOK THUAPOKCH A HATPpUs (Ha KOOy
émkocteio 0,5 1 cnemyet B3aTh okosio 10 r NaOH) u repmeTndHo 3aKpoiiTe mpoOKoi ¢ JaTYuKaMu
TEMIIEpaTyphl U TABICHHUS.

+  HauynuTe nsmepenwus u HaOM01aliTe, KaK B TEUCHHE 2—3 MUHYT U3MEHSIOTCS 3HAUCHUS
TEMIIEPATYPHI U JaBicHHS (WK 00bEMa) B KOJIOE-peakTope.

MarepuaJsl 1151 KONHPOBAHUA
Tabnuua pe3ynpTaToB paboOThI
PesynbraThl m3MepeHuit/HaOMOAeHUI 1a00paTOPHOH PabOTHI

«Peakuus HEUTpanu3anum»



M cxonnblii pac- PacrBop B Touke [PacTBop mocie
3HayeHHne TBOP LIEJI0YH AKBMBAJICHTHOCTH |[100aBJIeHHs N30bITKA
KHCJIOTBI

3nauenue pH

L{BeT penondranenna

Pe3ynpTaThl HaOIIOIEHUH JEMOHCTPAILIMOHHOTO OIIBITA
«TemmoBo#t 3P PexT peakuu THAPOKCHIA HATPHS C YTIIEKUCITBIM Ta30M»
Pesynbratel HaOIIOACHUIA

Iloxa3zaTenn HauaabHble NOKa3aHUA KoHe4Hble MOKa3aHUA

JlaBneHue

Temnepatypa

Amnketa mig pacuéta « IHauBHIyanbHOTO MHAEKCA KaueCcTBa ypokay (IIpUBEeHA B OMMCAaHUU YPOKa
«M3yueHue cTpoeHUs IIaMEHI.

TeopeTruueckoe MosiCHEHHE
1. K maboparophoii pabote «Peaxiust HeHTpaIu3aumy.

[Tpu nobGaBneHNN K pacTBOPY IIEIOYH pacTBOpa KuciIoThl pH Oyner camxarbes. [Ipu
paBHOMEpPHOM JT0OABIEHUH PACTBOPA MOXKHO JOOUTHCS XOPOIIETO rpaduueckoro n300pa eHus
KPUBOW TUTPOBAHUS CHIILHOT'O OCHOBAaHUS CHIIBHOUM KUCIOTOM. Ha rpaduke OyaeT BUICH CKauyoK
TUTpOBaHus, Korjaa pH pactBopa 3a KopoTkoe Bpems (Tpu 100aBI€HUN HEOOIBIIOTO KOJTUYECTBA
KHCJIOTBI) U3MEHSETCS 3HAUUTEIBHO.

[Tpu Hannuuu y undposoit 1adbopatopun GYHKIIMH BBEACHHS OTAEIBHBIX TOYEK MOKHO
puOaBISATH B CTAKaH MOPIIMH COJITHON KUCIIOTHI ONPEACIIEHHOr0 00bEéMa 1 onpeaensaTs pH
MOJIy4EHHOT'O0 pacTBOpa.

2. K nemonctpannonHomy ombity «TernoBoit 3GGheKT peakiuu THIPOKCHIA HATPUS C yriie-

KHCJIBIM Ta30M».

JIaHHBIH OMBIT HATJIAIHO IEMOHCTPUPYET XUMUUECKHE CBOMCTBA IIEJI0UeH M KUCIOTHBIX
okcuIoB. JlJis ero mpoBeAeHMsI peKOMEHIyeTCsl OpaTh KOJIOY TAKOTO pa3Mepa, YTOOBI JaTIUK
TEMIIEPATypBbI, IPOXOJI Yepe3 PE3UHOBYIO MPOOKY, Kacaycs MOpoIIKa rTuapokcuaa Hatpus. s
COKpaIIeHUs] BpEMEHHU MTPOBEICHUS OIbITA JIYUIIIE UCIIOIH30BATh HE TPAaHYIIbl THAPOKCHIA HATPHS, a
MOPOIIIOK, T.€. HEOOXOIUMO IMPEIBAPUTEIILHO PAaCTePEeTh IIEJI0Yb B CTYIIKE.

[Tpu ipoBeIeHUH OIBITa HA CTCHKAX KOJOBI KOHJICHCUPYETCS BOJIa, KOTOPasi 00pa3yeTcs COrJIacHO
YPaBHEHUIO PEaKIuu:

2NaOH + CO; = Na,CO3 + H,O + Q

MeToanuyeckne KOMMEHTAPUH

s hopmupoBaHUS YMEHUS TIPOBOIUTH TUTPOBAHUE PEKOMEHIYETCS IIPOBECTH OTIBIT
HECKOJIbKO pa3. [lepBoe TuTpoBaHuE sABIAETCS NPUKUAOUYHBIM. OHO MO3BOJISIET ONPEIETUTh
MPUMEPHBINA 00bEM KUCTOTHI, HEOOXOAUMOM ISl TOCTHKEHUSI TOUKH SKBUBAJIEHTHOCTH.

[Tpu BTOpOM TUTPOBaHUH MPU MPUOIMIKEHUU K TOUKE IKBUBATICHTHOCTH PACTBOP KUCIOTHI
MpUOABIISIETCS MO KATUISAM, TOXKHUAASCh OTKJIMKA gaTarka pH.

Obpamume énumanue! B 1eMOHCTPAallMOHHOM OTIBITE HEb3s UCIIOJIb30BATh INIOCKOJAOHHBIE U
KOHUYECKHE KOJIObI!
3aiaHus K YPOKYy

I. 3aoanue na pazsumue yHKYUOHANLHOU 2PAMOMHOCTIU
KucnoTHOCTB kKemyika — TOoKa3aTelb, KOTOPBIA XapaKTepU3yeT CONEePKaHUE KHCIIOTHI B
KEIyT0OuYHOM coke. JKenyJI0UYHbIi COK, B COCTaBe KOTOPOT'O €CTh COJISIHASI KUCIIOTa, 00sI3aTeIIeH IS
MPOIECCOB MuIeBapeHus. Hapymnienne oOMeHa BEIecTB, a TAaKKe BO3ICHCTBUE HHBIX (DAKTOPOB
MOJKET MPHUBECTH K IMOBBIIICHHOW KHCIOTHOCTH JKEJIYIOUHOTO COoKa. B 3TOM ciydyae Bpaun Ha3HayaroT
aHTAIMIHBIC TPENapaThl, HApUMEp «AJbMareliby. B coctaB mpemaparta BXOAST THAPOKCHUT



AIFOMMHMS ¥ THAPOKCH] Mardus. Kakyro pojib UrparoT 3TU BEIECTBA B CHUKEHUU KUCIOTHOCTH
JKEITYJ0YHOI'O COKa?
Pemrenne:
TUAPOKCHT ATIOMHUHMS ¥ THAPOKCH] MArHUs BCTYIIAIOT B PEAKIIUIO C COJITHOM KUCIOTOM, TPOMCXOIUT
peaxuus HelTpaau3auu. [UAPOKCH AOMUHMS ¥ THAPOKCH] MarHus HENTPAIU3YIOT COISHYIO
KUCIIOTY.
2 3aoanue ons noocomoexu k I'MA, BIIP

C KakMMH U3 NIEPEUUCIEHHBIX HUKE BEIECTB PEArHPYET PACTBOP TUIPOKCHUT KAIIUS:

1) docdopuast kuciora;

2) TUAPOKCH]] HATPHUS;

3)
4) THAPOKCHU]T MATHHUS;
5) okcun meau (II). Otser: 1, 3.

CEPHUCTBIN ras;

2) VY CTaHOBUTE COOTBETCTBUE MEKIY UCXOAHBIMU BEIIECTBAMU U IPOAYKTAMHU PEAKLUH.
NCXO/HBIE BEIIIECTBA A) I[MPOAYKTbI PEAKLI
H,SO, + KOH 1) NaNO3 + H,0O
b) NaOH + HNO3 B) NaOH + 2) Na,SO3 + H,0
H250: 3) KoSO4 + Hp0
4) Na,S + H,0
OrtserT: 3, 1, 2. Alb B
3) [Tpu3Hakamu npoTekaHus peakuuu Mexay rugpokcugom Menu (1) u ceproit kucnoroi
ABIIAIOTCSL:

1
2

) pacTBOpeHHE OCaIKa,;
)

3) oOpaszoBanue OECIBETHOIO PaCcTBOPA;
)
)

IIOABJICHHUEC OCaJKa,

4) oOpa3oBaHKE OKPAIICHHOTO PAaCTBOPA;

5) Beigenenue raza. Oteer: 1, 4. KOHTpOJIbHBIE BOIPOCHI:

1. OO®bscHUTE, KaK U ToYeMy U3MeHseTcs 3HaueHne pH pacTBopa nmpu TUTPOBAaHUH
CHJIBHOI'O OCHOBaHUS CHUJIBHOM KHCJIOTOH.

2. MO>KHO 1 KICTIONTE30BaTh BMECTO (heHOI(PTaNICHHA pacTBOP METHUIIOpaHKa?

3. [lepeuncnuTe Ki1acchl BEMIECTB, C KOTOPBIMH PEarupyrT HEPACTBOPHMEIE B BOJIC
OCHOBaHM4 U 1enouu. [Ipusenute npumepsl. HazoBuTe nmpusHaku peaxkiui.
Tembl npOeKMHbIX U UCCIEO08AMENLCKUX PAOOM

1. OmnpeznencHue conepkaHusi aCKOPOMHOBOW KUCIIOTHI B JICKAPCTBEHHBIX Mpenaparax.

2. OrmpezesneHue KUCIOTHOCTH PPYKTOBBIX COKOB.

3. OmpeeneHne KUCIOTHOCTH Kehupa U IPYruX MOJIOYHBIX [TPOTYKTOB.

4. CpaBHHTEIbHAS XapaKTEPUCTHKA KUCIOTHOCTH SIOJIOYHOTO M CTOJIOBOTO YKCYCa.

5. OmpeneneHue coiep aHusl KUCIOTHI B IUMOHE.

9 knacc
Ypok 3. «Teopusa 3nexmponumuueckoit ouccoyuayuu. InNeKmpoaunmvl u HeINeKmpoIunbl)
CBs3aHa co 3HAKOMCTBOM 00y4aeMbIX ¢ METOAaMU HaydHOro (yuyeOHoro) uccienoBanus. [lpu
BBINOJHEHUH pabOThl yUyalrecs MoIy4aroT SKCIIEpUMEHTANIbHbIE JaHHbIE ((aKTUUEeCKUl MaTepuail),
KOTOpbIE BO3MOKHO KJacCU(UIIUpOBaTh. 3aTe€M NMPOBOAST TEOPETUUECKUN aHAIN3, B Pe3yibTaTe
KOTOpPOT0 0OOCHOBBIBAETCA pa3ze/ieHUE BEIIECTB HE TOJIBKO Ha OCHOBE SKCIIEPUMEHTAIbHBIX (PaKTOB,
HO ¥ Ha OCHOBaHMU CTPOEHUS BellecTBa. Ha mocnenyromux ypokax ydanigecst OyayT 3HAKOMUTBCS €
JTaTbHEUITNMU 3TallaMu UCCIIEI0OBAHMUS.
Tun ypoka: ypok-ucciezoBanue (3KCepIMEHTAIbHOE N3yueHHe HOBOro Marepuana). Llens ypoka:
CO3/aTh YCIOBUS JJIsl ONIpeeNICHUs] IPUHAIJIEKHOCTH BEIIECTB, CMECEH BEIIeCTB U paCTBOPOB



BEIIIECTB K JICKTPOJIUTAM M HEJIEKTPOIUTaM, CPOPMUPOBATEH y 00YUAIONINXCS TTO3HABATEILHbIE
YHHUBEpCaIbHbIC yUeOHBIE ICHCTBUS.

[TpoaomKUTENBHOCTh YPOKA: OJIMH aKaJIeMUYECKUH Yac.

Ilnanupyemble pe3y/bTaThl:

IIpeomemusie:

*  PACKPLITH IMOJIOKCHUS TCOPUHN BHCKTpOHHTHqGCKOﬁ Jucconuanmnu (pacnaz[ BC€IICCTB HAa MOHBI
IIpU paCTBOPCHUHU UJIN PACIITIABIICHUN, KATUOHBI U aHI/IOHBI);

* XapaKTCPpHU30BaATH BCHIECCTBA 110 COCTABY, CTPOCHUIO U CBOI’ICTB&M, YCTaHABJIMBATH IPUYIUHHO-
CJICACTBCHHBIC CBA3H MCKAY NAaHHBIMU XapPAKTCPUCTHKAMH BCUICCTBA,

+ co0romaTh mpaBmiIa 0€30MacHON paOOTHI PH MPOBEJICHUH OTIBITOB, MTOJIE30BATHCS
71ab60paTOpHBIM 000PYIOBAaHUEM U MOCYIOM.
Memanpeomemmnvie.

*  TI03HaBaTEJIbHbIE: CO3JaBaTh (COBMECTHO C YYUTENIEM) AJITOPUTM JEATEIBHOCTH IIPU PELICHUH
po0JieM MOMCKOBOIO XapaKTepa; yMETh OPraHU30BbIBAaTh HCCIIEOBAHNE C 1IEIbI0 MPOBEPKU THIIOTES;
YMETb JI€1aTh YMO3AKIIOUEHHUS U BBIBOJBL;

' PCryJIATUBHBIC: KOHTPOJUPOBATH U OICHUBATL PE3YJILTATHI ACATCIIbHOCTU, BHOCUTD
KOPPCKTUBEI B UX BBIITOJIHCHUC,

*  KOMMYHUKATHBHBIE: TIOJTHO U TOYHO BBIPAKaTh CBOYM MBICIIH, apTyMEHTHPOBATh COOCTBEHHYIO
TOYKY 3pEHUS, BCTYNATh U MOIJEPKUBATH AUAOT; 3 ()EKTHUBHO padOTaTh B IApe WM IPYIIE IPU
pelieHu y4eOHBIX 3a/1a4.

Jluunocmnuie:

*  Ppa3BUBATH MPAKTUYCCKUC YMCHUS, CBA3AHHBIC C U3YUCHUCM OCHOBHBIX MOJIOKEHUH TCOpHHU
BHCKTPOHI/ITI/I‘IGCKOI\/II JUCCOLIMAIINH,

*  TPOSBIATH MO3HABATEIBHBIA HHTEPEC, HAPABICHHBIN HA U3yYEHHE OCHOBHBIX MOJI0KEHUN
TEOPHH IEKTPOIUTUYECKON TUCCOLUAIINY.
OO0opynoBanue, mporpaMMHoOe o0ecredyeHne U pacxXoJHble MATepPHaJIbl
Kommnetotep, nporpamMmmuoe odecriedenue Releon Lite, nudpoBoii qatank 371eKTpONpoBOIHOCTH,
ctakaHbl Ha 50 MJI; CTEKJISIHHAS NaJIOUKa; MPOMBIBAJIKA; IINATeNb — 2 IIT., JUCTUJUIMPOBAaHHAs BOJA;
1o 20 MJ1 3TUIIOBOTO cupTa; 5%-HOro pacTBopa caxaposbl; pactBopa ciupta (1:1); 5%-Horo
pacTBOpa XJI0puaa HaTpus; 5%-HOro pacTBOpa XJI0POBOAOPOAa; 5%-HOro pacTBOpa rUAPOKCHIA
HaTpUs, TOBapeHHas coib (TBEpAast), caxap (TBEPABI).
Xoa ypoka
Jrtan ypoka 1. Opranu3zanuoHHbIN
[Ipenmnonaraemasi IpoIOIHKUTENLHOCTE: 1—2 MuH. [lemarorndyeckast A€ TEIbHOCTD YUUTENS:
IpoBepsieT FTOTOBHOCTH K YPOKY, OpraHU3yeT padoTy Ki1acca Ha YpoKe, CO3AaéT MOI0KUTEIbHBIN
HMOLIMOHAJIbHBIN HacTpOl y 00y4aroImuxcsl.
VYuyeOHast 1esITeTbHOCTh 00yUYatOMIUXCs:
HMOLIMOHAJIBHO HACTPAUBAIOTCS HA MPEACTOSAIIYIO0 YUeOHYIO 1eATEIbHOCTh

JTan ypoka 2. AKTyajau3anus u 00001enne 3HaHU i

[Ipennonaraemasi mpoaoKUTENbHOCTD: 10 MuH. [lenarornueckas AesITeNbHOCTD YUUTEINS:

MPOBOJUT (PPOHTAIBHYIO Oecely; aKTyalIu3upyeT UMEIOIIHNECS 3HaHUsI, [TOMOTaeT 0000IICHUIO 3HAHUI
0 pacTBOpax;

co3aaét /i 00ydaromuxcs NpoOJEeMHYIO CUTYalINIO; TO0YX/1aeT K BHICKA3bIBAHUIO MTPEIIOKEHUH O
croco0e M CpeCTBaX JOCTUKEHHUS TIOCTABICHHON 1IN,

Paboma ¢ mepmunamu u nonsamusmu.

[ToBTOPUTH M 000OIIUTE 3HAHUS YYAIIMXCS O PACTBOPAX, PACTBOPSIEMOM BEIIIECTBE U PACTBOPHUTEIIE; O
TUMAaX KPUCTATUIMYECKUX PEIIETOK — MOJIEKYJIAPHOU, HIOHHOW; BUJAX XUMUYECKOMN CBSI3U — NOHHOM,
KOBAJICHTHOM IOJIIPHOM, KOBAJICHTHOW HEIIOJISPHOU

Onucanue npoobIeMHOU cCumyayuu.

OO1en3BECTHO, YTO PACTBOPHI BEIIECTB B BOJIE UMEIOT 00JI€e BHICOKYIO TEMIIEPATyPy KHIICHUS U
OoJee HU3KYIO TeMIIepaTypy 3aMep3aHus 0 CPAaBHEHHIO C YUCTON BOIOM. M3BECTHO, 4TO
TEMIIEpAaTypa 3aMep3aHusl pacTBOPA 3aBUCUT OT KOHLIEHTPALUK pacTBOpEHHOIO BelecTBa. Eciau B 1 kxr



BOJIbI paCTBOPUTH | MOJIb BELIECTBA, HAIIPUMED TJIIOKO3bl, TO TEMIIEpaTypa 3aMep3aHusl 3TOr0
pactBopa nonusutcs Ha 1,86. To ecTb pacTBOp OyneT 3amep3ath NpU

—1,86. IloHmwxkeHne TeMIiepaTypbl Ha TaKYIO K€ BETUIMHY MOKHO HaOJII0/1aTh MIPH pacTBOPEeHHUH 1
MOJIb TJIMLEPHUHA, | MOJIb TUIIOBOTO CIIUPTa B 1 KT BOABI.

Opnaxo ecnu B 1 Xr (JIUTpe) BOJIbI paCTBOPUTH | MOJIb XJIOpUAA HATPHs, TO TEMIIEpaTypa 3aMep3aHUs
pacTBopa cTaHeT Hmxke —1,86. A TeMneparypa 3amep3aHus pacTBOpa, COCTOSALIETO U3 1 Kr Boabl U |
MOJIb XJIopua Oapusi, ele HIKe TeMIepaTypbl 3aMep3aHus pacTBopa xjopuaa HaTpus. Kak
OOBSICHUTB 3TH SIBICHUS?

VYueOHas AesITETPHOCTh O0yYAIOIINXCS

OTBeualoT Ha BONPOCHI, BBICKA3bIBAIOT CBOU MPEATIONIOKEHUS, IPEIaraloT U COrMIacOBBIBAIOT C
yUHTEJIEeM TEMY U LIeb YPOKa; 00CYkKIal0T CIIOCOOBI U Cpe/iCTBA JOCTHIKEHUS LIETH.
Ilpeononacaemoe 0dvscHeHUe NPOOIEMHOU CUMYAYUU.

Ecnum pacteop 3amep3aeT npu 6osiee HU3KOM TeMIEpaType, TO KOHIEHTPAlHs BEECTBA TOBBIIIAETCH.
[ToBbIIeHHE KOHIIEHTPALIMHU BEIIECTBA MIPOUCXOIUT 3a CUET 00pa30BaHUs HOBBIX YaCTUI] — HOHOB.
[Tpu >TOM KOHIIEHTpallKs YacTUIl B pacTBOpPE MOBbIIIAeTCs. J[pyrue BeliecTBa He pacnajaaiTcs Ha
MOHBI, KOHLIEHTPALIMS BEILIECTBA OCTAETCS IOCTOSTHHOM, I0ATOMY TEMIIEPATYpa 3aMEP3aHUs dTUX
pacTBOPOB Oy/IET OJMHAKOBA.

Cnocob peweHus.

HoHpb! — 3apsikeHHbIE YacTUIlbl. PacTBOp, coaepskamiuii HOHbI, OyleT MPOBOAUTD ANEKTPUUECKUN TOK.
PactBopbI, coneprkaline MOJIEKYIIbl, HE AJIEKTPOIPOBOIHbI

Jtan ypoka 3. [IpumeHeHune 3HaHUI B HOBOI CUTyanuu

[Ipennonaraemasi MpoaOJKUTENBHOCTD: 17 MuH. Ilenarornyeckas 1eATe€IbHOCTD YUUTENS:

1. Yuutenb 3HAKOMUT YYEHUKOB C METOJUKOM IPOBEAEHUS UCCIIEI0OBAaHUs, NAET 3ajaHue,
pa3aaér o0opynoBaHHE U MHCTPYKIHIO 1O paboTe, oOpaliaeT BHUMaHUE HA OCOOEHHOCTU paboThI C
JATYUKOM 3JIEKTPOIPOBOJHOCTH.

2. [Tocne mpoBeneHUs] SKCIEPUMEHTAIBHOM YacTH OOCYXTAIOTCS BOIMPOCHL O THUIAX
KPUCTAINIMYECKUX PEIIETOK U BUJIAX CBSI3U B DJIEKTPOJIUTAX U HEDJIEKTPOIUTAX.

3. Opranuzyet 00cyXk/IeHre BONpoca, I0YeMy BEIlleCTBAa C HOHHBIM THUIIOM CBSI3H (@ Takxke
KOBAaJIEHTHBIM MOJISIPHBIM) IPOBOSAT 3JIEKTPUUECKUN TOK.

4, OO0mbscHseT mporecc 00pa3oBaHusl HOHOB Ipu pacTBope. [la€t onpeneneHus TEepMUHOB

«KaTHOH» U «aHHOH». OOpaliaeT BHUMaHUE Ha 00pa30BaHUE HOHOB IIPU PaCIUIaBJICHUH BELLIECTB
C MOHHBIM THIIOM CBSI3H.

S. 3aaéT BONPOCHI:

Kaxue nonsl 00pa3yroTcs Ipu pacTBOPEHUHU XJIOpUA HATPUS U XJIopuaa 6apus B pacTBope?
CKOJIBKO MOJIb KATHOHOB HATPHs U aHMOHOB XJIOpa 00pa3yeTcs Py pacTBOPEHUH B Boje 1 MoJib
xJjiopuja HaTpus?

Bo3Bpaiaercs kK onucaHuio NpoOJIeMHON CUTYalluu, IPOCUT OOBSICHUTD SIBICHUSI.

6. [Ipeanaraer BBIOJHUTD 3aJjaHUs. YUeOHas AEATENbHOCTh O0yYaroIuXCs:

2. 1. VY4eHHKH BBIOIHSIOT IKCIICPUMEHTAIBHYIO PaboTy; 3aHOCST Pe3yabTaThl H3MEPECHHH B
TabmuIpl. OnpeaesNsioT THIT KPUCTAIUTMYECKUX PEMIETOK U BHJI XUMUYECKOH CBS3H B DJICKTPOJIUTAX U
HEDJIEKTPOJINTAX.

3. B x0ze 06cyxaeHns BOIpoca NPUXOIAT K BBIBOAY, YTO IICKTPOIUTHI IPOBOAST
AIIEKTPUYECKUI TOK 3a CUET 3apSKEHHBIX YaCTHUL — HOHOB.

4, I/I3o6pa>1<afoT B TCTpAJiIX CXEMY O6pa3OBaHI/IH HOHOB, 3alIMCBhIBAOT OIIPCACIICHU.

5. OTBeyaroT Ha BOMPOCh! yunuTelisi. OObACHSIIOT MPOOIEMHYIO CUTYAIUIO.
BrITIONTHSIOT 3a/1aHUsT YIUTEIIS

Jtan ypoka 4. KoHTpo/ib ycBOeHUs1, 00Cy:KIeHNe JONYLIeHHbIX OIIMO0K H UX KOPPeKI U
[Ipennonaraemast mporosKUTENbHOCTH: 10 MuH. Ilegarornueckas neAT€IbHOCTD YUUTEIS:
OopraHu3yeT o0CyKJIE€HUE Pe3yJIbTaTOB HCCIEIOBAHMS, HABOASIIMMHU BOIIPOCAMH [TIOMOTaeT BBISIBUTh
IIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEKIY XapaKTepOM XUMHYECKOM CBS3H B BELLIECTBE U
MIPUHA]JIEKHOCTH BELIECTBA K 3JIEKTPOJIUTAM UJTH HEIJIEKTPOIUTAM.



VYyeOHas AesTEIPHOCTh O0YUYAIOIINXCS
JIEar0T BBIBOBI M 0(hOPMIISIOT 1a00paTOPHOE UCCIIETIOBAHUE B TETPAIAX

Jrtan ypoka 5. Unpopmanus 0 A0MalIHEM 3aJaHUHN U peduiekcus
[Ipenmnonaraemasi IpoOIOIHKUTENBLHOCTE: 6—7 MuH. [lemarornyeckast A€ TEIbHOCTD YUUTES:
UHGOPMHUPYET O JOMAITHEM 3aJaHUH, TaET KOMMEHTApUi TIO €ro BHIMOJTHEHHIO; TPejiaracT aHKeTy
pedIieKCuu K YpoKy U mpejiaraeT paccuntaTh « MHAMBUAYaIbHBIN HHIIEKC KaueCTBA YPOKa;
MOJIBOAUT PEIICKCUBHYIO CTATUCTHKY YPOKa MO KOJUYECTBY YYCHHUKOB, Y KOTOPBIX HHJEKC KauyecTBa
BBIIIIC 3HAUCHUSA J;
JEMOHCTPUPYET 3aIKCh MPOOIEMBI U 1IeTH YpoKa, crpamuBaeT: «Kak Bbl Jymaere, pelieHa 1u
npobiieMa, TOCTUTHYTA JiM 1eib?» Ecnu nmpobiema He pelieHa U 1enib He JOCTUTHYTA, Mpeiaraet
00BbsSICHEHUE U 337aET B JIOMOIHEHHUE K JOMAIIHEMY 33JIJaHUI0 MOlyMaTh Ha/l MPUYMHAMU 3TOTO.
VuebHas 1esSTeNbHOCTh 00yJaromuXCs:
3a1a10T YTOYHSIOLIME BOMPOCHI O BHITIOJIHEHUH JIOMAIIIHETO 3a/I1aHUSI; PACCUUTHIBAIOT
WHJVBUIyaJIbHBI MHJEKC KA4ECTBA YPOKa;
ONPENIENSIOT CTETIEHb COOTBETCTBUSI MOCTABIICHHOM 1I€JIM U PE3YJIbTATOB JIEATEIbHOCTH; CTEIIEHb
CBOErO MPOJABUKEHUS K LIETIH;
BBICKA3bIBAIOT OIIEHOYHBIE CYXKJEHUSI U COOTHOCAT PE3YJIbTAThl CBOEH ACSATEILHOCTH C LIETIBI0 YpOKa

Matepuasbl 1Js1 IOATOTOBKH K YPOKY

HucTpykius k 1a00paTOpHOMY UCCIEAOBAHUIO «DIEKTPOIUTHI U HEIJIEKTPOIUTHIY.

+ 3amycTuTe Ha perucTpaToOpe JaHHBIX MporpaMMHoe obecnieuenue Releon Lite. [Toaxmounte
JIATYHK SJIEKTPOIIPOBOIHOCTH M3 KOMILIeKTa upoBoi taboparopun Releon k perucrparopy
JTAHHBIX.

+ B crakan nomecTuTe NOBapEHHYIO COJIb M OMYCTUTE B CTAKaH JATYUK 3JIEKTPOIPOBOIHOCTH.
[IpoBOUT 1M COJB DJIEKTPUUECKUN TOK?

+  AHaJIOTWYHBIE JEUCTBUS MPOBEIUTE C CaXapo30M.

+ B crakan Hanelite 20 miu 5%-Horo pactBopa caxapo3bl. OnycTuTe B HETO 1aTYUK
3IEKTPONPOBOIHOCTH, 3aKPETIEHHBIN B Jamnke mTaruBa. Habmonaiite 3a n3MeHEeHUEM 3HaUYCHUS
aeKTponpoBoAHOCTU. Koria moka3anus qaTyuka rnepecTaHyT U3MEHSATHCS, 3alTUIINTE €r0 3HAYCHUE B
TabuILy.

+ Obpamume sHumarue! JlaTauK TIIATEIBHO TPOMOWTE BOJOM.

+ 3aTeM JaT4MK OIYyCTHTE B CIEAYIOLIUNA PACTBOP. AHAJIOTMYHBIE ACHCTBUS MTPOIETIANTE CO
BCEMH PAaCTBOPAMHU.

NMOMOLLb YYUTENHO

MaTepMaﬂbl Ana KonupoBaHus
Tabnuua pe3yibTaToB padoThl
Pesynbrarsl u3MepeHui
Ne onbiTa HazBanue BemiecTBa, pacTBopa [3HaueHHe 3JIEKTPONPO- (DJEKTPOIUT HJIH

BOAHOCTH, MKCM/cM HEJJIEKTPOIHUT
1 [ToBapenHas coub (TB.)
2 Caxapo3a (TB.)
3 Caxapo3a 5 %-Hblif pacTBOp

Anxkera s pacuéra MHAMBHIYAIbHOTO MHJEKCA KauecTBa ypoka NMPUBEIEHA B ONMUCAHUM ypOKa
«M3yuenne cTpoeHus IIaMeHn».



Teopernyeckoe nNosiCHeEHUe

[Ipu pacTBOpeHMH B BOJE€ HOHHBIX COECIUHEHUI MOJSPHBIE MOJEKYJIbl BOJIBl OKPYXKAalOT
(«CONBBATUPYIOT») 3apsOKEHHbIE HOHBI, IMEPEBOAS HX B PACTBOP. MOIEKYISpHbIE COECTUHEHUS
COJIbBAaTUPYIOTCS, HO HE paclaJaroTcs Ha MOHBI. B mepBoM ciyyae pacTBOp MPOBOJIUT AJIEKTPUUECKUI
TOK, BO BTOPOM HET.

Onpenenuts NPUHAAIECKHOCTh BELIECTBA WJIM PACTBOpPA BEIIECTBA K JJIEKTPOJIUTAM MOKHO
IIPY IOMOILY U3MEPEHUS JIEKTPOIIPOBOJHOCTU. ECiin 31eKTpONpOBOIHOCTD BEJIMKA, TO UCCIAEAYEMBI
00BEKT — ayeKTpoauT. Ecim 3HadyeHue »saeKkTponpoBogHOCTH MeHbine 20 mMxkCm/cM, TO 3TO
HERJIEKTPOJIUT.

MeTonnyeckue KOMMEHTAPUH

Yucno wuccleayeMbplXx Ha YpPOKE BEIIECTB M PACTBOPOB MOXKHO YMEHBIIUTh. MOXHO
UCCIIEIOBaTh KaKk MUHUMYM HE3JIEKTPOJIHUT, €r0 PacTBOP, PACTBOP COJIH, KUCIOTHI M IIEJIOUH, a TaKXKe
TBEpAbIE BellecTBa. [IpM HEBO3MOXKHOCTM OPraHHW30BaTh HCCIIECOBAHHME BELIECTB OJHOBPEMEHHO
BCEMHU YYEHHMKaMH MOXHO paclpeleiuTbh padoTy mo rpymmnaM. Toraa mojdydyeHHbIE pe3yibTaThl
y4aiyecs 3aHOCST B TaOJIHILy, H300paKEHHYIO Ha JOCKE.

MOoXHO HCMONB30BaTh TEXHOJOTHIO CMENIaHHOro oOyudeHusi. B kjacce opraHusyrorcs
HECKOJIbKO pabo4MXx 30H, B KOTOPBIX OYIyT pacroiaraTbcs pa3Hble PacTBOPHI M BemiecTBa. [ pymmb
yUalxcs Noo4epEaHO BBIMOIHAIOT UCCIIEIOBAaHMS B OJIHOM 30HE, 3aTeM MEPEXOIAT BO BTOPYIO 30HY
UT. 1.
3ajaHus K YPOKYy

1. 3aoanue na pazsumue GyHKYUOHATLHOU SPAMOMHOCTIU

Bb1 yacto 3ameuanu, 4To BO BpeMsi roJIoNiEa TPOTyaphl U JOPOTH MOCHINAIOT AHTUTOJIONETHBIM
peareHTOM. B kadecTBe peareHTa MCHONB3YIOT TIOBAPEHHYIO COMb WK XJIopucThlid kaipiuii (CaCly).
Kakoii pearent Oyner Oonee 3(PQPEeKTUBHBIM MAJII YHUYTOXKEHHUS IbAa, €CIH ObUIO TMOTPaueHO
OJINHAKOBOE KOJMYECTBO BEILECTBA MOBAPEHHON COJIM U XJOPUCTOIO KajbIHsl (CTOMMOCTb PEareHTOB
He yuuTbiBaeTcs)? OTBET MOSCHUTE.

Pewenne:

[Ipu momamanuu Ha JNEM BEIIECTBO MOCTENEHHO pacTBopsieTcs. [Ipu pacTtBopenuu B Boje 1
MOJTb XJiopua HaTpust Aa€T 1o 1 monbs noHoB Hatpus (Na+) u xsopa (Cl-). IIpu pactBopenuu 1 Mob
CaCl, obpasyetcst 1 MOIb HOHOB KaJbIis ¥ 2 MOJIb HOHOB XJjiopa. PacTBop xyopuma Kaablus Oymer
3aMep3ath MpH 0osiee HU3KOoM TeMiieparype (TIpy yCIOBUH OJMHAKOBOW KOHIIEHTPAIIUH MOJIB/KT BOIBI)
10 CPAaBHEHUIO C PACTBOPOM XJIOpHUAA HATpHs. A 3HAUUT, U 3)(PEKUBHOCTD ero OyeT BhIILIE.

2. 3aoanue ona noocomosku k ' MA, BIIP

K xoponio pacTBOpUMBIM 3JIEKTPOJIATAM OTHOCUTCS:

1.

1) THIPOKCH Oapus;

2) docdar maruus;

3) cynspun meau(Il);

4) kapOoHaT kaibius. Otsert: 1.

2. DIIEKTPUYECKHUI TOK IIPOBOAUT PACTBOP:
1) STUIIOBOTO CIIUPTA;

2) [IIMLEPUHA,;

3) TJIFOKO3BI,

4) ruapokcuaa Kanbims. OTBeT: 4.

3. VYCTaHOBUTE COOTBETCTBUE MEK/LY BELIECTBOM U 00Pa30BaBIIMMHUCS HOHAMU (C y4ETOM

K02 PHUITUEHTOB).



OJIEKTPOJIUT A) H,SOq MOHBI
b) Na,SO, B) NaOH 1) Na+ + SO2—
) 2) Na+ + OH- 3) 2Na+ + SO2-
2) 2H+ + SO2—
g) H+ + SO2-
4

A|b|B

Ortser: 4, 3, 2.

Tembl npoekmHuvIX U UCCTED0B8AMENbCKUX pabOm
1. T'uapatHas teopust pactBopos [I. . Menzeneesa.

2. CTaHOBJIEHHE OCHOBHBIX MOJIOKCHUI TEOPHH JICKTPOIUTHYECKOM nucconnanuu C.
Appennyca u B. OctBanba.

3. OnpenesneHue IEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB B HEBOJIHOM Cpejie.
4. OnpexneneHre MOJISIPHON MacChl HEANIEKTPOIUTA KPUOCKOITUIECKUM METOIOM.
5. BbIsiBJIeHHE 3aBHCUMOCTH AJICKTPOIPOBOHOCTH OT KOHIIEHTPAIMH HOHOB B PacTBOpE.

Ypok 4. «l'anozenor)
Tema akTyanbHa JUIsl y4aluxcs, Tak Kak UIMeeT OOJIbIIoe 3HaYCHHE IS KU3HEAeSI TETbHOCTU
yenoBeKa. [ [puMeHenune rajJoreHoB U UX COEIMHEHNI OTPOMHO. 3HAHME CBOMCTB 3TUX BELECTB U UX
coelMHeHul obecrieunT 0e30macHoe oOpalleHne ¢ HUIMH, PaCIIUPUT KPYro3op 00y4yaeMbIX.
Tun ypoka: 060011eH1e U cucTeMaTH3alus 3HaHUH ¢ IPUMEHEHHUEM JIEMOHCTPAIIMOHHOTO
HKCIIEPUMEHTA.
Llens ypoka: co3/1aTh YCIOBHS JUIsl 00001EHNs 3HAaHUH 0 PU3MUECKUX U XUMHUYECKUX CBOMCTBAX
raJoreHoB, UX NPUMEHEHUHU U 3HAY€HUH B )KM3HU YeJIoBeKa; (pOPMUPOBAHUS TO3HABATEIbHBIX
YHUBEPCAJIbHBIX YUCOHBIX IEHCTBHUM, yMEHUS 1IeJIeHANPaBIEHHO HA0II01aTh 38 XUMUYECKHUMHU
MpoLECcCaMHu.
IIpoaOIKATENBHOCTD YPOKA: OMH aKageMU4Yeckuil yac. [itanupyemsele pe3ynbTaThl:
IIpeomemmusie:
* XapakTepHu30BaTh (PU3NUECKUE U XMMHUECKHE CBOMCTBA HEMETAJNIOB Ha IPUMEPE T'aJIOTE€HOB;
*  TPUMEHATH OJIMH U3 OCHOBHBIX METOJIOB MIO3HAHUA: HA0JIIO/ICHUE;

*  ONHUCHIBaTh CBOMCTBA TaJIOT€HOB B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX, BBIACIISAS UX
CYIIECTBEHHBIE TPUZHAKH.

Memanpeomemmuuvie:

*  TI03HaBaTEJIbHBIC: MPOBOIUTH HAOTIOACHHS U OMMCHIBATH MPU3HAKHU U YCIOBUS TCUCHUS
XUMUYECKHUX PEaKIIUid, 1e7aTh BBIBOIbI HA OCHOBE aHAJIM3a HAOIIOCHUH 32 SKCTICPUMEHTOM,
MOJTy4aTh XUMUYECKYIO HH(POPMAIINIO U3 PA3TMYHBIX HICTOYHHUKOB;

' PerynasTHUBHBIC: MPOTHO3UPOBATH PE3yIbTaT YCBOCHUS YUeOHOTO MaTepuaa, OlleHUBATh
KauyeCTBO U YPOBEHb YCBOCHUS yUeOHOTO MaTepuaa,

*  KOMMYHHUKATHBHBIE: TIOJIHO M TOYHO BBIPAXKATh CBOM MBICIIH, apPTYMEHTHPOBATH COOCTBEHHYIO
TOUKY 3pEHUS, BCTYNaTh U MOAAEPKUBATH AUANOT; 3(h(HEeKTHBHO paboTaTh B Mape UK rpyIe npu
pelieHnn yuyeOHbIX 3a/1au.

JluunocmHuwie:

*  OLIGHHUBATh YPOBEHb YCBOCHHS Y4EOHOTO MaTepuaia, UCXOAs U3 COLUANBHBIX U IMYHOCTHBIX
IIEHHOCTEIA;

*  TPOSIBIISITH TIO3HABATEIBHBIA HHTEPEC, HAMPABICHHBIN HA U3yYCHHE YIeOHOTO MaTepHuaa.



Oo0opynoBanme, nporpaMMHoe o0ecriedyeHne U PacXoAHble MaTepHabl

AIIXP; ciupToBKa WJIH DJIEKTpUUYECKas TUIUTKA; IITATHB; BOPOHKA; COJISTHAsI KUCIOTa (KOHIL.);
JuxXpomat Kanust uiam apyrue okucnutesnu (MnOz, KMnO,); pactBop 6pomuia kanust 2%-Hbli;
pacTBoOp Hoauaa Kanusi 2%-Hblil; pacTBOp JIaKMYyca WM Jpyroro kpacutens (pykcuHa); pac- TBOP
xstopuja xenesa (1I) cBeskenpuroToBiIeHHbIN; KpaXMaJIbHBINA KIEHCTEDP; AaKTUBUPOBAHHBIN Yroib; 5%-
HBII pacTBOP CyJAb(UTA HATPUS; HOJ KPUCTAIUINYECKHA, OpOM B amityiie, OpoMHast BO/a, T€KCaH;
CIHPT STHJIOBBIN; MPOOKHU JJIs1 MPOOUPOK; MPOOUPKH; MUHEPAJIBI, COJIEpKAIUe raoreHs! ((paoopurt,
KaMEeHHasl COJIb, CUIIbBUHUT).

Xox ypoka

Jtan ypoka 1. Opranu3anmoHHbII

Hpe;lnonaraeMa;I MPpOAOJIKUTCIIBHOCTD: 1—2 MuH. Henar ormycckas ACATCIbHOCTDb YUUTCIIA!
MIPOBEPSIET TOTOBHOCTH K YPOKY, OPraHu3yeT paboTy Kjlacca Ha YpOKe, CO3Aa€T MOJIOKUTEIbHBII
OMOIMOHATBHBIN HACTPOU y 00YJAFOIIHXCSI.

VYdeOHast AeSITENbHOCTD 00YyUaIOIUXCS:

AMOLIMOHAJIBHO HACTPAUBAIOTCS Ha MPEACTOSALIYIO YUEOHYIO EATEIbHOCTh

Jran ypoka 2. AKTyajausanus u 00001eHne 3HaHU i

[Ipenmonaraemasi MpoOAOKUTENBHOCTE: 6 MUH. [lenarornueckas qesiTeIbHOCTh YUUTEIIS:

MPOBOAMT (PPOHTATBHYIO OECeTy; aKTyaTu3upyeT UMEIOIIHECs 3HAHMUS, [IOMOTraeT 0000IIEHUTO
3HAHUM;

co3/1a€T U1 00yJaromuxcs MpoOIEMHYIO CHTYalMIO; TOOYX/1aeT K BRICKA3bIBAHUIO MPEIOKEHUH O
croco0e U CpesICTBAX IOCTHKEHUS TTOCTABICHHOH IIeJIH.

Paboma ¢ mepmunamu u nonsamusmu.

[ToBTOPUTH U 00OOIINTE 3HAHUS yUAIIUXCS 00 OCOOCHHOCTSIX CTPOSHUSI HEMETAJUIOB, pa3HOOOpa3HBIX
arperaTHbIX COCTOSTHUSIX BEIIECTB, MHOTOOOPa3UM 1IBETOBBIX OTTEHKOB BEIIECTB, MX XUMUYECKON
AKTUBHOCTH.

Ilocmanoexka npobaemnozo éonpoca:

Korna roBopst 006 akTUBHOCTH METAJUIOB, TO OOpAIIalOTCs K PSAAY HampshKeHUH MetamioB. OH
MOKAa3bIBACT, KAKOW MeTasu1 00Jiee aKTUBEH U MOKET BHITECHUTh MEHEE aKTUBHBIN METaJlI U3 pacTBOpa
€ro coiau. MoXHO 11 TPUMEHUTh AaHHBIA MOAXO] IPU XapaKTepucTuke rajoreHoB? Kak npaktuyecku
3TO OCYIIIECTBUTH?

YyeOHast nesITEIbHOCTh 00YJarOIIUXCS:

OTBEYAIOT HA BOIPOCHI, BBICKA3BIBAIOT CBOM MPE/IITOIOKEHHUS, TTPEJIaraloT U COTIACOBBIBAIOT C
YUUTEIEeM TEMY U LIeNb YPOKa; 00CYKIal0T CIIOCOOBI U CPEJICTBA TOCTHKEHUS 1IEIIH.
IIpeononazaemviii omeem Ha 6onpoc.

Bo3moxHO, eciii uCoIb30BaTh PACTBOPHI COJIeH, 00pa30BaHHBIX raJOreHAMH.

Cnocob pewenus.

[IpoBecTn XUMUYECKUN HIKCIIEPUMEHT U SKCIIEPUMEHTAJIBHO J0Ka3aTh BO3MOKHOCTh BHITECHEHUS
MeHee aKTUBHBIX TaJIOT€HOB 00Jiee aKTUBHBIMU

Jrtan ypoka 3. [Ipumenenne 3HaHUii B HOBOIi CUTYalHMU

[Ipenmnonaraemasi IpoIOIHKUTENBLHOCTD: 25 MuH. [lenaroruueckast 1eATeIbHOCTh YUYUTEIIS:

1. Yuutens Benér ¢poHTanpHy0 Oecely, B KOTOPOH OOCYKHAIOTCS OCHOBHBIC BOIPOCHI:
noyioxkeHue rajnoreHoB B Ilepumoanueckoil cucTeMe; W3MEHEHUE pPAJIUYCOB aTOMOB TaJIOI€HOB,
N3MCHCHHUEC HNX HCMCTAIIINYCCKUX CBOfICTB; CpaBHI/ITeHBHaﬂ 3J'IGKTpOOTpI/IHaT€J'IBHOCTB raJIOr€HOB,
OKUCTUTENbHBIE CBOMCTBA, TUIl KPUCTAJUTMYECKOMN PEIIETKH, arperaTHOE COCTOSIHUE TaJIOT€HOB.



2. TIpoBOAMT JeMOHCTpanui0 (HU3NUECKUX CBOMCTB: Opoma W moma. HarpeBaHwe KpHCTa/UTHKA
HOoJ B mpoOupke. 3HAKOMCTBO 00y4aeMbIX C SIBJICHHUEM cyOaumayuu. PacTBOPUMOCTh HOJa B BOJE U
criupte. JleMoHcTpaius OpOMHON BOJBI.

3. Tlpeanaraer pemmMTh SKCIECPUMEHTAIBHYIO 331a4y: pa30aBlICHHBIC PACTBOPHI MoIa U Opoma
OueHb cX0xkH. Kak MOXHO pa3iuuuTh 3TU PacTBOPHI?

OtMeuaeT mpaBUILHOCTD OMPEACIICHHS M0/Ia C TOMOIIBIO KpaxMalia U yKa3bIBaeT Ha HOBBIM
croco0, OCHOBAHHBII Ha Pa3HOW PACTBOPHUMOCTH T'aJIOTEHOB B BOJIE M HETOJIAPHBIX PACTBOPUTEIISIX.

JleMOHCTpHUpYET pacTBOPUMOCTH OpoMa U Mo/1a B rekcane. B mpobupku ¢ OpoMHOM 1 MO HOM
BOJ/ION HayMBaeT mo 1 mi1 rekcaHa. 3akpbiBaeT MpoOUPKU POOKOI U BeTpsixuBaeT. PactBop 6poma B
reKCaHe OKPAIMBAETCS B JKEITO-KOPUYHEBBIN IIBET, M0J1a — B ()MOJICTOBBIN I[BET. Y YCHUKU JTOJKHBI
CIeJIaTh BBIBOBIL.

4. Tlpeanaraet 00y4aeMbIM 1aTh XapaKTEPUCTHKY XUMUIECKUX CBOUCTB OpOMa U MOJIa: ¢ KAKMMHU
KJIACCAMH BEILIECTB OHU PEATUPYIOT, YTO 00pa3yeTcsl B pe3yibTaTe MpoTeKkaHus peakiuii. [Iposepsier
MPaBUJILHOCTh HAMMCAHUS YPABHEHUM peaKkiuil.

Bosepamaercs k mpo6iaemHoMy Bompocy. OTMEYaeT, 4TO XUMUUYECKHE CBOMCTBA TaJIOTEHOB
3HAUUTENBHO Imupe. B 3ToM MOXKHO yOeauThest, mpojenas psf onbIToB. OOpaliaeT BHUMaHUE HA
0COOEHHOCTH MTPOBEICHHUS DKCIIEPUMEHTA: BCE OMBITHI OYyT MPOBOJAUTHCS B OJTHOM MpUOOpE,
KOTOPbIN Ha3bIBAETCS «AIMIMapaT AJid MPOBEACHUS XUMUYECKUX PEAKLIAN».

OrnuceiBaeT KOHCTPYKIUIO MpruOopa. OTMeuaeT, 4To u3-3a BHICOKOM aKTUBHOCTH XJIOpa PEaKIuu
MPOTEKAIOT OUYEHBb OBICTPO, MOATOMY HEOOXOAUMO BHUMATEIHHO CIEAUTD 33 MPOTEKAIOIIUMHU
npoiieccamu. JIeMOHCTPUPYET OIBIT COTIACHO MHCTPYKITUU.

6. IlpocuT 3aHEeCTH pe3yIbTaThl SKCIIEPUMEHTa B TaOIHUIy. [IpoBepseT MpaBUIbHOCTH HAITMCAHUS
HAOIO/ICHUN ¥ YpaBHEHUN PEAKITHIA.

7. llpemmaraer ydvanmuMmcsl BBIKCATh M3 YYeOHHKA OOJIACTH MPUMCHEHHs TaJIOTCHOB M HX
COEIMHEHUH (TIpU HAJIMYUU BPEMEHMU).

VYueOHasi AeSITENbHOCTh 00YUaIOIIUXCS:

1. OTBeyaroT Ha BOMPOCHI  yYUTENAS, NPH HEOOXOJUMOCTH KOPPEKTHPYIOT  OTBETHI
OJIHOKJIACCHUKOB.

2. HaGmonaroT 3a IeMOHCTpaIueii onbita, B pabounx TeTpasx AeIaloT KPaTKUe 3amucH.

3. IlpuHUMArOT y4acTHe B OOCYKICHHH CHOCO0Aa pENICHUS SKCIEPHMEHTATbHONW 3a/1auH,
MpeaiaraloT CBOM crmocoObl. HabmmromaroT 3a neMoHCTpaluei omnbiTa, yOeKIaloTcsl B MPaBHIIBHOM
orOope cmocoba pemieHUs 3aJayd ¢ T[PUMEHEHHEM Kpaxmala. 3aluChIBalOT PEe3yiIbTaThl
HKCIIEPUMEHTA B TETPAJIH.

4. 3anuchIBAIOT ypaBHCHHS PEAKIMH TaJOreHOB ¢ MeTaulaMd W Hemetamiamu. OauH U3
00yJaeMbIX 3a4UTHIBAET CBOM BapHaHT OTBETA.

5. HaGmromarot 3a IpoBeIcHHEM DKCIIEPUMEHTA.

6. 3aHOCST pe3ybTaThl HAOIIOCHUI B TAOJIHUILY.
3anuceIBaloT B pa60qy10 TCTpadb COCANHCHUA U UX ITPUMCHCHUC B PA3JIMIHBIX o0JacTax
JeSITeIbHOCTH YeJIOBEKa

Jrtan ypoka 4. KoHTpoJIb YyCBOeHHS, 00CY KIeHHe 0Ny IIEeHHbIX OIUO0K U UX KOPPeKIUs
[Ipeanonaraemas npoaOHKUTENIBHOCT: 6 MUH. [legarorudeckast AesITEILHOCTh YUUTEIIS
OpraHu3yeT oOCYKJIE€HUE Pe3ylIbTaTOB YpOKa, HABOASIIMMHU BOIPOCAMHU IIOMOTAET BBISBUTD
MNPUYIUHHO-CIICACTBCHHBIC CBA3HU MCIKAY CTPOCHUCM T'aJIOTCHOB U UX XUMHYECKON aKTUBHOCTBIO.
VYdeOHast AeSITENFHOCTD 00YyUaOIUXCS:

JACJIal0T BBIBOJABI O XUMHUYECKOI aKTUBHOCTH TaJIOFEHOB

Jrtan ypoka 5. Undopmanus o AoMalIHeM 3aJaHUN U peduiekcus
[Ipennonaracmasi NPOIOIKUTENBHOCTD: 6 MUH. [lenarornueckas qesTeIbHOCTb YUUTEIS:



UHGOPMHUPYET O JOMAITHEM 3aJaHUH, TaéT KOMMEHTAPUI IO €r0 BHITIOJTHEHHIO;
MpeiaraeT aHKeTy peIeKCuu K ypoKy U IpeaiaraeT paccunutath « THAMBUyabHBIA HHIEKC
KauecTBa YpPOKay;
MOJABOIUT PEDIECKCHUBHYIO CTATUCTHKY YPOKa MO KOJIMYECTBY YUYEHUKOB, Y KOTOPBIX HHJIEKC KauecTBa
BBIIIIE 3HAUCHUS 5;
JIEMOHCTPHUPYET 3aMKCh MPOOJIEMHOT0 BOIIPOCa | 1IeIN ypoKa, cipammmuBaeT: «Kak Bbl gymaeTe, peméx
71 poOJIEMHBIN BOTIPOC, TOCTUTHYTA JIN TENb?)
VYyeOHas AesTETPHOCTh O0YUYaAIOIINXCS
3a1a10T YTOYHSIOLIME BOMPOCHI O BHITIOJIHEHUH JIOMAIIIHETO 3a/I1aHUSI; PACCUUTHIBAIOT
«HauBUAyabHBIN MHAEKC KaueCcTBa ypOKay;
ONPENIENSIOT CTETIEHb COOTBETCTBUSI OCTABIICHHOM 1I€JIM U PE3YJIHTATOB JIEATEIbHOCTH; CTEIIEHb
CBOET0 MPOJABMKCHUS K 1IEITH;

BBICKA3bIBAIOT OIIEHOYHBIE CYXKJECHUSI U COOTHOCAT PE3YJIbTATHl CBOEH ACSATEIBHOCTH C LETBIO

ypoKa.

MarepuaJsl 1JI HOATOTOBKH K YPOKY

NHcTpyKus K AEMOHCTPALIMOHHOMY OIBITY «I amoreHb».

+ B kon0y-peakTop nomemaroT 6—7 T AUXpomara Kajaus, B BOPOHKY MPHIUBAIOT
KOHIICHTPUPOBAHHYIO COJISTHYIO KHCJIOTY 00BEMOM 10 M.

+ TlepBbIil NOTJIOTUTENBHBINA COCY 3aMOJHSIOT PACTBOPOM KPACUTENSA, HAIIPUMED JIAKMYCOM.

+ Bo BTOpOI#i cocyn HanmMBarOT 5%-HbI pacTBOp OpoMuIa Kaus, B TpeTuil — 2%-HbIii pacTBOp
MOJH/1a Kaus U 100aBJISIIOT KaIljIlo OYeHb pa30aBICHHOr0 KpaxMajabHOTO KiIeHcTepa.

+ B 4eTBEpTHIii MOTIOTUTENBHBIN cocy pacTBOp xyopusa xenesa (1), momydeHHsbIi
pacTtBopeHueM moporiika xene3a B 10%-Hoi ConsTHOM KUCIIoTe.

+ IIaTBIi M IECTOM COCY/IbI 3AMOIHSIOT COOTBETCTBEHHO 5%-HbIM paCTBOPOM LIEJIOUYH U
AKTUBUPOBAHHBIM YIJIEM.

+ B xon0y npunnBaroT CONSIHYIO KUCIIOTY M HArpeBalOT CMECh Ha AJIEKTPUUECKON TUIMTKE UITH
cnupTtoBke. OOpalaroT BHUMaHUE Ha IBET BhIAENA0NIEerocs xyuopa. [locreneHHo konba 3amnonHseTcs
XJIOPOM U B MOTJIOTUTEIBHBIX CKIISTHKAX MPOUCXOIUT 00ECIIBEUHBAHNUE PACTBOPA KPacUTEs,
NOSIBJICHHE KENTON OKPacKH B pacTBOpe OpOMUIA KajIusl — IPOMCXOAMT BhleeHue 6poma. PactBop
MOIM/Ia KaJIHsl PUOOPETAET CUHIOI OKPACKY, a UyTh 3€JICHOBATHIM pacTBOp xjopuaa xenesa (I1)
CTaHOBHTCS KENTHIM BCIEACTBUE 00pazoBanus xiopuaa xenesa (II1). Oopamume snumanue! ocne
Ha0JII0/IEHUS 1IEJ1ecCO000pa3HO CPABHUTH UCXOHBIE PACTBOPHI pEarupyroIuX BEIIECTB U PACTBOPHI,
NOJy4YMBIIHUECS B pe3ynbTaTe peakiun. Ha ocHOBe HaOMI01eHUH YUeHUKH COCTABIISIIOT YPaBHEHHS
peaKkuui.

NMOMOLLb YYUTENHO

MaTepuan bl AN KONMUpoBaHUA
Tabmuma pe3ynpTaTtoB HabMIOAEHUH
Pesynbrarhl HabmI0IeH1H
Pearupyromue Bemecrsa

PacTBOp KBr Kl FeCl,
maKMyca

[{BeT ucxoaHOro pacTropa

LIBeT pacTBOpa MOCIIE B3aUMOICHCTBHS C
XJIOPOM

'YpaBHEHUS peaKLHil —




Teopernyeckoe NosiCHEHUE

Jj1g mostydeHus XJiopa U3 COJITHOM KUCIIOTHI B J1a0OpaTOPUHN UCTIOIB3YIOT pa3InyHbIE
OKHUCJIUTEIN — [I€pMaHIaHaT Kalusl, JUOKCUJ MapraHia, Juxpomar Kaiaus. Peakius Mexay coJIsTHON
KHCJIOTOM M IEPMAHIaHATOM Kaus UAET PU 0ObIYHON TemImeparype, IpH JErKOM HarpeBaHUM ¢
COJISTHOM KMCIIOTOH B3aMMOJAEHCTBYET TUOKCH] Mapranua. bonee cunpHOro HarpeBanusi Tpedyer
peakIus AuXpomarta Kajaus ¢ CONsTHON kucinotou. [locnennss peakius ynooHa Tem, 4yto 0e3
HarpeBaHus OHa HE UAET U BBIJEICHUE XJIopa npekpamiaeTcs. CKopocTh MPOTEKAHUS PEAKIUI €
MIPUMEHEHUEM TEPBBIX IBYX OKUCIHUTENECH PETYIUPYETCs Mojjauend coassHo KucnoThl. [lomydenue
XJIOpa MIPOBOAAT B amnmapate Juisl IpoBeieHusl XuMudeckux peakuuii (AIIXP).

[Tpumenenue npudopa AITXP mo3BossieT MO3HAKOMUTh YYaIuXxcsi ¢ GU3NICCKUMH U
XUMHUYECKUMH CBOMCTBAMH XJIOpA — LIBETOM, arperaTHbIM COCTOSTHHEM, CIIOCOOHOCTBIO
o0ecIBeUnBaTh OPraHUYECKHE KPACUTENH, BBITECHATh MEHEE aKTHBHbIE FAJIOTE€HBI U3 X COJIEH,
OKHCIISITh HEKOTOPBIE HEOPTaHWYECKHE COSAMHEHUS 10 00JIee BEICOKUX CTETICHEH OKUCIICHUSI.
VYpaBHEHHS IPOTEKAIOIINX PEAKIIMN:

K>Cr,07 + 14HCI = 2KCI + 2CrCl3 + 3Cl1,0 + 7H,0 2KBr + Cl, = 2KCI + Br,
2Kl + Cl; = 2KCI + I,

2FeCl, + Cl, = 2FeCl;

MeToanuyeckne KOMMEHTAPUH

PexomeHyeTcst OCTaBUTh CKIISIHKH C pAaCTBOPAMH JIAKMYyca, OpoMH/Ia Kallusl, HOAUAA Kaaus U
xyopuaa xenesa (1) Ha AeMOHCTpalIMOHHOM CTOJIE ISl CPABHEHHUS C pe3yIbTaTaMH OIBITOB.

N3-3a orcyrcTBUs xnopuaa xenesa (II) B mkoibHOM KaOMHETE €r0 MOKHO 3aMEHHUTD
CBEXKEIPUIOTOBICHHBIM pacTBOpoM cyinbdara sxenesa (II). Ecnu kpuctamnoruapar cynsgata xenesa
(IT) cran »k€ntbiM, TO paCTBOP MOJKUCISAIOT CEPHON KUCIOTOM U OMEIIAIOT B paCTBOP KYCOUKH WU
MIOPOILIOK BOCCTAHOBJIEHHOT'O XkeJle3a. Yepe3 HEKOTOpoe BPeMsl paCTBOP U3MEHUT CBOIO OKPACKY.

Hebonbioe konmyecTBo OpOMHON BO/IBI MOKHO ITOJIYUYUTh, IPUIMBAs K pacTBOpYy Opomuaa
KaJIMs HECKOJIBKO Karlesb npemnapara «bennsHay, ¢ mocneayonmM NoJKUCIeHHeM 00pa3oBaBILeics
CMECH CEPHOM KHCJIOTOM.

Obpamume énumanue! B mOrIOoTUTENbHBIE CKISTHKH HATUBAIOT TAKOH 00BEM KHUIKOTO
peareHTa, 4ToObl IepeKphIBal HIXKHEE OTBEPCTHE Kolnmauka Ha 3—4 MM. B npoTuBHOM ciyuae, npu
OXJIaX/IEHUH Nproopa OyaeT MPOUCXOUTh 3acachiBaHKe KUAKOCTH. OHa OyleT nepenuBaThes U3
OJIHOM ITOTJIOTUTENIBHON CKIISIHKU B ApYryro. J[pyroil npuém npeaoTBpalleH s 3aCaCbIBaHUs
HUJIKOCTH — BbIpAaBHUBaHHME aTMOC(HEPHOT0 JaBJIECHUS U JaBlIeHUs] BHYTpH cocyaa. J{is atoro
OTKpOITE Ha HECKOJIBKO CEKYH/I MPOOKY BOPOHKH JIJIsl pabOThI C BPEAHBIMU BEIIECTBAMHU.

Puc. 10. Anmapar nj1st TpOBEICHHS] XUMHUECKUX PEaKIIHi

3agaHus K ypoKy
I. 3aoanue na pazsumue yHKYUOHATLHOU SPAMOMHOCTIU



C naBHUX BpeMEH Ui 0TOENMBAaHUS TKaHEH HCIOIB30BAHU MPOJYKT B3aUMOJICHCTBUSA XJI0pa co
MIEJI0YBIO — TUITOXJIOPUT HaTpus. Ha 4€mM ocHOBaHO MPUMEHEHHE STOTO BEIIECTBA JUIsl OTOCITMBAHMS ?
B kaxoif mornoTuTenbHON CKISTHKE MOKET 00pa3oBaThes JaHHOE BemecTBO? OTBET MOSCHUTE.
Pemenmue:

['unoXopuT IIpy HArpEeBaHUM U HA CBETY JIETKO Pa3JIaracTcs C BBLICIECHUEM KUCIOPOJa, KOTOPBII
oTOenuBaeT TKaHU. BerecTtBo o0pa3yeTcsi B MOTJIOTUTEIBHON CKIISTHKE C PACTBOPOM THAPOKCH/IA
HaTpHsL.

2. 3aoanue ons noocomosku k I'HA, BIIP
3anumuTe ypaBHEHHE peakiuy B3auMoieiicTBus okcua Mapranna (IV) ¢ consiHoit KucnoToi.
VYKakuTe OKUCIUTENb U BOCCTAaHOBUTENb. PaccTaBbTe K03()(PUIIMEHTHI B ypaBHEHUHU PEAKIUH C
MIOMOIIBIO0 METO/1a JIEKTPOHHOT0 OajaHca.
Pemenne:
DNEeKTPOHHBIN OanaHc:
1 Mn+4 + 2e [ Mn+2
12ClH-2e O CI0O )
YpaBHeHHE peakiuu ¢ K0dPPUIUCHTaMH:
MnO, + 4HCI = MnCl; + Cl,[0 + 2H,0
MnQO; win Mapraser| B CTCIIEHH OKHCICHHS (+4) SIBIIIETCS OKUCIUTENEM, coysiHas kuciora (Cl-) —
BOCCTAHOBHUTEIIEM.
KoHTponbHbIE BONIPOCHI:
MOHO JI1 UCTIONIB30BaTh JUIs MOTJIOIIEHUS XJI0pa aKTUBUPOBAHHBIN yroib? Kakue ombIThl
MOKA3bIBAIOT PA3JINYHYIO0 aKTUBHOCTH rajOreHOB?
Temvl npoeKmMHbIX U UCCIE008AMENLCKUX PAOOM.!
[TpuMeHeHue TanoreHoB U UX COeAMHEHUN B MeAuiuHe. OnpeesaeHne colep kaHus XJiopa B
XJIOPUPOBAHHOM BOJE.
OmnpeneneHre MacCoOBOM A0 XJIOPHUAa HATPUS B KOJIOACHBIX U3JENUIX. 3arpsA3HEHUE XJIOpUIaMu
II0YBBI B TOPOACKHUX PAlOHAX.
BnusiHue XJ10pua-uOHOB HA POCT U Pa3BUTHE PACTEHUH.

Ypok 5. «Cepoeooopoo, cynvghuov»

Bajicrno



[To comepxaHuio B 3eMHOM KOpE cepa OTHOCHUTCS K PACIIPOCTPAHEHHBIM XUMHUECKUM
anemeHnTaM. Ha gomto atomoB cepsl ipuxoautcst okosio 0,05% ot maccsl 3emHo# Kophl. Cepa
BCTPEUaAETCsl U B CBOOOTHOM COCTOSIHUU (CaMOpOIHAsI cepa), U B BUJIE Pa3IMYHBIX COSTUHEHUH,
TJIaBHBIM 00pa3oM, CyiabduioB u cyabdaToB. Cepa — 3JIEeMEHT, 6€3 KOTOPOTO HE MOXKET
CyHICCTBOBATH JKU3Hb, OHA BXOJAHUT B COCTAB 6€J'IKOBBIX MaKpOMOJICKY!I. Baxxnenmumu
COCTMHECHUSIMH CEPhI, B KOTOPHIX OHA MPOSIBIISIET OTPULATEIHLHYIO CTETIEHb OKUCIICHUS,
SBIISTIOTCS cepoBogopo HyS u cynbhuasl. CepoBoopoa — OSCIBETHBIN a3 ¢ pe3KuM, OYeHb
HETIPUSATHBIM 3aI1aXOM TYXJIBIX SIUIl, TOYHEE MPOTYXIIHUE SIHIIa TaXHYT cepoBogopogoM. Opran
00OHSHUS YeTIOBeKa OYCHb YyBCTBUTEIIEH K 3aIaxy cepoBoaopoaa. Ourymaercs Bcero oaHa
MUJUTHapIHas rpamma H,S, comeprkamasicst B 1 1 Bo3ayxa.

CepoBOI0pO/T BCTPEYASTCs B IPUPOJIE B COCTABE BYIKAHUYECKUX T'a30B, COACPKUTCS B
PUPOIHOM H TOITYTHOM He(TSHOM Ta3ax. MuHepalibHasi BOJia U3 HEKOTOPHIX HCTOYHUKOB
COJICPKHUT PACTBOPEHHBIN cepoBoIopo, HapuMmep B [Iaturopcke, Mamnecte. CepoBogopogHas
MUHEpaJIbHas BOJIa IUPOKO UCTIOIB3YETCS B JIEUEOHBIX 1emsX. E€ mbIoT, ¢ Heli NpUHIUMAIOT
BaHHBEI.

BmecTe ¢ TeM cepoBOIOPO OUEHB SIIOBUT. ECi BOBIXaTh CEPOBOJOPO HA TIPOTHIKCHUN
HCKOTOPOIro BpEMCHU JaXC B MUHUMAJIBHBIX 06'béMaX, TO BO3MOJKHO IMMOJIYYHUTHb TSDKETIOE
otpasiieHre. OH 00pa3yeTcs PU THUSHUU CEPOCOICPIKAIINX OPTaHMYSCKHUX BEIIECTB U3
PA3JIMYHBIX PACTUTCIIBHBIX U )KUBOTHBIX OCTATKOB. O1TUM OG’bHCHSIeTCSI xapaKTepHHﬁ
HETIPUSATHBIN 3a1ax CTOYHBIX BOJI, BRITPEOHBIX SIM M CBAJIOK Mycopa.

Tun ypoka: KoOMOMHUPOBaHHBIN (YpOK M3ydeHHsI HOBOTo Matepuaina) Kmacc: 9

Llenb ypoka: co3jaHue yCIIOBUH /711 U3y4€HHUs J1a00paTOPHBIX CIIOCOOOB MOJIy4EHUsI CEPOBOAOPO/A,
ero (pM3MUYECKUX U XMMHUYECKHUX CBOMCTB, KAYECTBEHHBIX PEAKIIUi Ha CEPOBOIOPO. U CYIb(HIbI,
(dopMHUpOBaHUA [TO3HABATEIbHBIX YHUBEPCAIBHBIX 1€UCTBUM.

[TpoaomKUTETLHOCTh YPOKA: OJJUH aKaJeMHUECKHIA yac.

[InanupyemMsle pe3ybTaThl:

Ilpeomemnvie:

*  NIPUMEHATHh OCHOBHBIC METO/IbI TIO3HAHUS: HAOIIOICHUE, YKCIIEPUMEHT;

* XapaKTepu30BaTh (PU3NUECKHE U XUMUUYECKHE CBOMCTBA CEPOBOIOPO/IA, 3HATh U OCYIIECTBIIATH
Ha TMPAKTHUKE €T0 MOJTy4YeHUE B JIA0OPATOPHBIX YCIOBHSIX;

* MPOBOJUTH ONBITHI, MOJTBEPKAAIOIINE XUMUYECKHUE CBOMCTBA CEPOBOIOPOIA;

* TIPOBOJUTH KaYECTBEHHBIE PEAKIHH HA CEPOBOIOPOA U CYIb(UIBL;

* XapaKTepHU30BaTh B3aHMOCBS3b MEXKIY COCTABOM, CTPOSHUEM M CBOMCTBAMH BKHEHUIIINX
COEMHEHUM CePhl, B KOTOPHIX OHA MPOSBIISIET OTPUIIATEIHHYIO CTETICHb OKUCIICHUS;

+ cobmromath mpaBmiia 0€30MacHON padOThI MPU MPOBEACHUH OTBITOB ¢ TOKCUYHBIM ra30M
CEPOBOJIOPOIOM.
Memanpeomemmnvie.

' TI03HaBaTEJIbHBIC: OPUEHTUPOBATHCS B TEKCTAX, aHATTM3UPOBATh, 00padaThIBATh U
WHTEPIPETUPOBATH HH(OPMAIINIO, UCIIOIB30BATh €€ JIJIsl PEIICHUS MOCTAaBICHHBIX YUeOHBIX 3a/1a4;

* PETYJSITUBHBIE: KOHTPOJIUPOBATH U OIEHUBATH PE3yIbTAThI €SI TEIILHOCTH, BHOCUTh
KOPPEKTUBBI B UX BBIOJIHEHUE;

*  KOMMYHHUKaTHUBHBIE: 2P PEKTUBHO paboTaTh B Mape MpH PelIeHuH y4eOHOH 3aJa4u.
Jluunocmmuuwie:

* pa3BUBATh MPAKTUYECKHE HABBIKH MO UCTIOIH30BAHUIO YIEOHOTO 000y IOBAHHUS;

+ IPOABJIATH O3HABaTEIbHBIN HHTCPCECC, HaHpaBJIeHHbIﬁ Ha U3YYCHHUC XUMHUYCCKHX
COCJIMHECHUH Cepbl M X MPUMEHEHHE B )KU3HHU YEJIOBEKA.
O0opynoBanue, NporpaMMHoe o0ecriedyeHne U PacXodHble MaTepPHaJIbl



Anmnapat 1y poBeieHus: Xumudeckux peakuuid (AIIXP), ycraHOBIEHHBIH B IITaTUBE; IpU- OO IS
MOJTyYEHUS Ta30B WM armapaT Kurnma, 3apsyKeHHBIN [IHHKOM U COJITHOM KUCIIOTOH (pa30aBieHa
BOJ/ION B 00BEMHOM OTHOIIEHUH |:2); CIHPTOBKA, iep KaTelb s MpoOUpOK, MpodupKa ¢ MPOOKOH,
IImaTesb, MOJIOCKH puabTpoBaibHOM Oymaru (0,5 [ 6 cMm), mponmuTaHHBIE PACTBOPOM arleTaTta CBUHIA
U BBICYIICHHBIC; YHUBEpCAllbHAS WHANKATOPHAs Oymara, MUHIIET, TPOMBIBAIIKA C JUCTUILIMPOBAHHOMN
BOJIOM, aKTUBUPOBAHHBIN yToJb; cyabdua sxenesa (II), ce- pa, constHas kucnota (1:2), nogHas Boaa
(0,1%-wnsr1it pactBop I, B pactBope KI), koHnIeHTpUpoBaHHas cepHas kucioTa (98%), pacTBop cepHOi
kuciotsl (10%), pactBop ruapokcuaa Hatpus (10%), pacTBop nakmyca, KOJJIEKIIUS MUHEPAJIOB
(cynbdumab).

Xox ypoka

Jran ypoka 1. Opranu3aunoHHbII

[Ipennonaraemasi IpoIOHKUTENBLHOCT: 1 —2 MuH. [legarornyeckas A€ TEIbHOCTh YUUTENS:
IpOBEpsieT FTOTOBHOCTH K YPOKY, OpraHu3yeT BHUMAaHHUE Kilacca K paboTe Ha ypoke, co3aaéT
TTOJIOKUTEHHBIA YMOITMOHAIBHBIA HACTPOU Y 00 yJArOIITIXCSI.

VYueOHast IesITENbHOCTh 00YyJaIOMIUXCSI:

SMOIMOHATBHO HACTPAUBAIOTCA HA MPECTOAIIYIO YUeOHYIO 1€ATeIbHOCTD

Jran ypoka 2. MoTuBanus K y4eOHOM 1eSITeJIbHOCTH, AKTYAJIM3alus U 0000111eHue HMEeKOIUXCS
3HAHUU

[Ipennonaraemast mpooJKUTENBHOCTH: 10 MuH. [legarornyeckas nesTeIbHOCTh YUUTEIS:
MpeJiaraeT yJalumcs IPOCIyIIaTh CEPUI0 CYXKACHUN U Ha KX OCHOBE OINPEICIUTh TEMY YpOKa U
1enb ypoka. Ha mo0Oom sTamne BeICKa3bIBaHUS CYKIEHUN MOYKHO 03BYYUTH OTBET.

O KakoM 3JIeMEeHTe UJIET Peyub?
1. Hemerasut, M3BECTHBINH €€ APEBHUM ETHIITSHAM.

2. TIpoctoe BelecTBo, 00pa30BaHHOE JaHHBIM JIEMEHTOM, HIPAJIO OOJIBIIYIO POJIb B TEOPETHYECKHX
MPEJICTABICHHUSX AIXMMHUKOB, TAK KaK CYMTAIOCh HAaMOOJIee COBEPIIICHHBIM BBIPA3UTEIIEM OJTHOTO
U3 «OCHOBHBIX Hayay» MPUPOJIbl — FOPIOYECTH.
3. Haxomurces B |1l meprone TTeproauueckoii cucteMsl Xumudeckux snementos J[.1. Menzeneesa.
4. B coeiMHEHUSX IPOSIBIISICT CICAYIOIINE CTEIICHH OKUCIIECHUS: —2, +4 1 +6.
5. Berpeuaetces B mpupojie U B BHJIE IIPOCTOTO BEIIECTBA, U B BUJIEC COCAMHEHUIA.
6. OCHOBHBIM OOBEKTOM HM3YUCHHS Ha YPOKE SIBIISAETCS COCIAMHEHHE JaHHOTO 3JEMEHTa, O KOTOPOM
numet A. C. [lymkuH:
Toeoa ycrvuan s (o ouso!) 3anax cxeephuiii,
Kax 6yomo myxnoe pazounocyw siiyo,
Hnb kapanmunnwlii cmpasxic Kypui #capogHeti cepHou.
A, Hoc cebe 3adicas, Omeopomu IUYo.
[ocrne onpenenenHus IeMeHTa IpeJiaraeT yTOYHUTh TEMY YPOKa, aKIEHTYaTu3uPysi BHUMaHUE
00y4aronuXxcsi Ha COEIMHEHUSAX CEePhl, B KOTOPBIX OHA MPOSBISIET CTENEHb OKUCIECHUS —2. 3aTeM
mpeJyiaraeT 0xapakTepru30BaTh CEPOBOIOPOI IO MPEIOKECHHOMY TUTAHY (CM. MaTEPHAIIBI JJIs
KOMTUPOBAHUS ), MPOTHO3UPYS €ro PU3NYECKUE U XUMHUYECKIE CBOHCTBRA.
[Ipemnaraer oTHOMY M3 YYCHHUKOB 3aYMTATh XapaKTEPUCTHKY CEPOBOAOPOIA st (PPOHTAITBHOTO
oOcyxaeHus B Kiacce.
VYyeOHas JesTeIbHOCTh 00Y4arOIUXCSl:
BBICKA3bIBAIOT CBOM MPEATMOI0KEHHSI, COTTIACOBBIBAIOT C YUUTENEM TEMY U LIeNb YPOKa, MpeiararoT
CIoCOOBI M CPEJICTBA JOCTHKECHHUS TICITH.
B nmapax BBIMOJHSIOT 3a7jaHUS TI0 XapaKTEPUCTUKE CBOWCTB CEPOBOIOPOIA.
VYyacTByIOT BO ()pOHTAIILHOM OOCYKIEHUH TIO0 IIAaHY «XapaKTePUCTUKA CEPOBOIOPOIA»

Jtan ypoka 3. [IpumeHenne 3HaHUIT B HOBOIi CUTyallUU



HpezmonaraeMaﬁ MPpOAOJIKUTCIILHOCTD: 17 MuH. Henar orn4dcckad ACATCIbHOCTb YUUTCIIA:

1. Ob6cyxnaer ¢ o0OyyaroIIMMUCS CIOCOOBI MOJYYEHHUS CEPOBOAOPOAa B JaOOpPaTOPHH.
[Ipennaraer BbICKa3aTh CYKACHHS O COACPNKAHMM XUMHUYECKOTO SKCIIEPUMEHTA, HALIEJICHHOIO Ha
IPOBEPKY BBICKa3aHHBIX MPEANOJIOKEHUH, Ha H3ydeHHEe (U3NYECKHX U XMMHUYECKHX CBOMCTB
cepoBoopoa. Koppektupyer miaH s3KCliepuMeHTa.

2. JemoHcTpupyeT momydenue cepoBomopona B AIIXP, mpemnaraer oOywarommmcs
OCMBICIIMTh  pe3yiabTaTbl HAOMIOACHUH, OTBETHMB Ha BONPOCHI M BBIIOJHUB 3aJaHUs K
JEMOHCTpPAIIMOHHOMY OTbITY «llofydenne cepoBo1opojia U U3y4eHHE €ro CBOMCTBY» (CM. MaTepHaIbl
U1 KonupoBaHus). OpranusyeT o0CyKAeHHEe OTBETOB Ha BOIPOCHI K IEMOHCTPALIMOHHOMY OIIBITY.

3. [Ipennaraer oOy4arOnIMMCs CIIPOSKTUPOBATh XUMHUECKUH DKCIIEPUMEHT, HalleJICHHBINA
Ha YCTaHOBJICHHE (paKTa BO3MOXKHOCTH IPSMOTO CHHTE3a CEPOBOAOPONA W3 IMPOCTHIX BEIIECTB.
Opranusyer oOcyxaeHue 00 JKCIEPUMEHTAIbHOM JOKA3aTeIbCTBE TMOJIYYEHUS] HMEHHO
cepoBoopoza. [lonBoauT 00y4aromuxcs K BEIBOJY O KaUECTBEHHOM peaKIMK Ha CEPOBOIOPO/.

Opranu3zyeT BBIIOJHEHHE 00YyJarOIIMMHUCS Ta0opaTOpHOro onbiTa «CHUHTE3 CepOBOAOPOIA.
KauecTBeHHbIE peakMi Ha CEPOBOAOPO U CYIb(UIbD). 3HAKOMUT YUIEHUKOB C METOIUKON
NPOBE/ICHUS OIBITa, pa3faéT 3aaHusl, KOMMEHTUPYET HHCTPYKIIMIO Mo paboTe (CM. MaTepHualbl 1Jis
KOITUPOBAHUA).

4. OpraHusyeT caMOCTOATENIbHYIO paboTy 00yJaroIUXCsl C KOJUIEKIMEeH MUHEpaIoB —
cynb(puUI0B, pacpoCTpaHEHHBIX B Ipupoze. Bmecte ¢ yueHHKamMu yTOUHSIET 11eJb padoThl,
BKJIIOUAIOLIEHN ONMCAaHUE AHATTM3UPYEMBIX MUHEPAJIOB, UX COCTaBa U IPUMEHEHHUS.

VY4eOHas nesTebHOCTh 00Y4aIOIIUXCS:

1. B mpomecce oOcyxaeHHs y3HAIOT O cCrmoco0ax TMOJMYYeHHs CEpoBOJOpOJa B
nabopatopuu. BBICKa3bIBAIOT CYXICHUS O BO3MOMKHBIX (DU3MYCCKMX M XHMHUYECKHUX CBOMCTBaX
cepoBojiopoa. [ITaHupyroT SKCIIEpUMEHT, HAIICJICHHBIN Ha MPOBEPKY BHICKA3aHHBIX CYXKICHHM.

2. OTBe4aroT Ha BONPOCHl M BBINOJHIIOT 3aJaHUS K JAEMOHCTPAllMOHHOMY OIIBITY
«[lonydyenue cepoBofOpoja M H3yYEHHE €ro CBOWCTB» (CM. Marepuaibl s KOMHPOBAHUS).
OOcy>X1ar0T OTBETHI HA BOIPOCHI K IEMOHCTPALIMOHHOMY OIIBITY.

3. [TpoeKkTUPYIOT XUMHYECKHI SKCIEpUMEHT, HAIlleJICHHBIH Ha YyCTaHOBIEHHE (¢aKTa
BO3MOXXKHOCTH  TNPSAMOTO  CHHTE3a  CEpOBOJIOpOJAa W3  MPOCThIX  BemectB.  OOcCyxkIaroT
OKCIIEPUMEHTANbHBIC JIOKA3aTeIbCTBA TONYYCHHS HMEHHO CepoBojopona. JlemaroT BBIBOJ O
KaueCTBEHHOW peaKkuy Ha CEPOBOAOPO/I.

4, Breimosnasitor nabopatopusiii onbIT «CUHTE3 cepoBoopoaa. KauecTBeHHbIE peakinu Ha
cepoBoOPO U cynbhuaby. OPopMISIIOT B paboueii TeTpaau KpaTKHii OTYET O MpoaeTaHHON paboTe
(cM. MaTepHalIbl 111 KOTTUPOBAHUA).

B napax paboTaioT ¢ KOJIEKIHe MUHEPaJIOB — CYIb(HUI0B, paCIpOCTPaHEHHBIX B IPUPOJIE.
OnuckIBalOT BHEIIHUH BUJ aHAJTU3UPYEMBIX MUHEPAJIOB, UX COCTaB U MPOMBIIIJICHHOE TPUMEHEHHE

Jtan ypoka 4. KoHTpo/ib ycBoeHUs1, 00cy:KIeHHe JONYLIeHHbIX OIIM00K H UX KOPpPeKIHsA
[Ipeanonaraemas npoaomkutenbHocTh: 10 MuH. [lenarornueckas 1eATeIbHOCTh YUUTEIIS:
OopraHu3yeT o0CYKJIEHUE Pe3yIbTaTOB UCCIIEJOBAHMSI, IPOBEPSET MPABUILHOCTD 3alTUCAHHBIX
ypaBHEHUH peaKklUi U CACTaHHBIX BBIBOIOB. OTMEUAET BAXXHOCTh M3Y4aeMbIX COCITUHEHUH U
MIPOLIECCOB, KaK B )KU3HEEATEILHOCTH YeI0BEKa, TaK U B IPOMBIIIIICHHOCTH.

VYueOHast IesITENbHOCTh 00YyJaIOMINXCS:
CPaBHHUBAIOT PE3yNIbTAThl paOOTHI B Mape ¢ Pe3yabTaTaMU, OJYYCHHBIMH IPYTUMH YUCHUKAMU; TPy
HEO0OXOIMMOCTH KOPPEKTUPYIOT BBIBOJIbI U YPABHEHUSI XUMHUECKUX PEaKIU

Jrtan ypoka 5. Undopmanus o JoMalIHeM 3aJaHUM U pediiekcus
[Ipennonaraemasi NpOIOIKUTENBHOCTD: 6—7 MUH. [lenarornyeckas nesiTeIbHOCTD yUUTEIS:
UHPOPMHPYET O TOMAITHEM 3aJIaHUH, TaET KOMMEHTAPHI IO €ro BIITOJIHEHHIO;



npesaraeT aHkeTy pediekcun K ypoKy U mpeanaraet paccuutarh « IHIMBUyanbHBIN WHIEKC
KayecTBa ypoKa»;

MOJIBOAUT PEGIICKCUBHYIO CTATUCTHKY YPOKA MO KOJTUYECTBY YUICHHKOB, Y KOTOPBIX MH/IEKC KaueCcTBa
BBIIIIC 3HAUCHUSA J;

JIEMOHCTPHUPYET 3aIUCh LIeTU ypoKa, cripammuBaeT: «Kak Bbl JymaeTe JOCTUTHYTA U 1enb?» Eciaun
npobiieMa He pelleHa U 1elb He JOCTUTHYTa, [IpeaaraeT o0bsICHEHHE U IIpeiaraeT B JOMOJIHEHHE K
JIOMAITHEMY 33/IaHUIO TTOAYMATh HAJl IPUUYUHAMH 3TOTO.

VYyeOHas AesTETPHOCTh O0YUYaAIOIINXCS

3a1a10T YTOYHSIOLIME BOMPOCHI O BHITIOJIHEHUH JIOMAIIIHETO 3a/I1aHUSI; PACCUUTHIBAIOT
«HauBUAyabHBIN MHAEKC KaueCcTBa ypOKay;

ONPENIENSIOT CTETIEHb COOTBETCTBUSI OCTABIICHHOM 1I€JIM U PE3YJIHTATOB JIEATEIbHOCTH; CTEIIEHb
CBOErO MPOJABUKEHUS K LIEIH;

BBICKA3bIBAIOT OIIEHOYHBIE CYXKJECHUSI U COOTHOCAT PE3YJIbTAThl CBOEH AESATEIBHOCTH C LIETBI0 YpOKa
Martepuanbl 1JIf NOATOTOBKH K YPOKY

Huctpykuus k tadbopatopHomy onbITy «CHHTE3 CEpOBOAOPOA.

KauecTBeHHbIC peakuy Ha CEPOBOAOPO U CYNIb(DUIBI)

+  Heo6xoammo sKkcrepuMeHTalbHO IPOBEPUTH, BOSMOXKEH JIU CUHTE3 CEPOBOIOPO/IA U3 MPOCTHIX
BELIECTB.

+ IlomecTtuTe B mpoOUPKY HEMHOTO KPUCTAJUTMUECKOHN cepbl (Ha KOHUMKE ImaTtens). HemHoro
HarpeiTe npoOUpKy Ha COUPTOBKE, YTOOBI cepa paciiaBuiachk. Jloxaurech, KOrja cepa OCThIHET U
OCTaHeTCs 3aKpeIUIEHHON Ha AHe poOupkH. [ToaroToBeTE MONIOCKY GUIBTPOBAIBHOM Oymaru,
MIPOMUTAHHYIO PACTBOPOM alleTaTa CBHHIIA, M MOJIOCKY YHUBEPCAIbHON MHANKATOPHOI Oymaru.
CMmounTe MHAUKATOPHBIE MTOJIOCKH BOJIOM U3 MPOMBIBAJIKH.

+ bynbte ocTopoxHBI pu paboTe ¢ OyMaroii, IpOMUTaHHOW PacTBOPOM arleTaTa CBUHIIA!
[TomauTe! Bee coenrHeHUs1 CBUHITA CHIIBHO SIAOBUTHI! bepuTe 3Ty MHANKATOPHYIO OyMary TOJIbKO
nuHIeToM! [locie paboThl He 3a0yabTe TIIATENHHO BBIMBITH PYKH C MBUIOM !

+ 3amonHuTe TPOOUPKY, HAa THE KOTOPOH 3aKperuieHa cepa, BOAOPOAOM U3 amnmnapara Kum- na
WM 13 IPUOOpa JJIsl MOTy9IeHUs Ta30B. Kak Hy»XHO JepkaTh MPOOUPKY, 3amOIHISA €€ BOAOPOIOM
METOJIOM BbITecHeHHs Bo3ayxa? Buumanue! Ilepen paboToii ¢ BogopogoM HEOOXOIUMO €ro
IPOBEPUTH HA YUCTOTY!

+ He nmepeBopaunBas npoOUpKy, BBEIUTE B €€ OTBEPCTHUE BIIAKHBIC HHANKATOPHBIC MOJIOCKH U
3aKpernuTe UX, 3aKphIB MPOOUPKY MPOOKOH. AKKYypaTHO, HECHUIIBHO HarpeiTe npoOupKy, 0OCOOEHHO Ty
4acTh, TJIe Haxonutes cepa. [IpekpaTtute HarpeBanue, Kak TOJbKO OyyT 3aMETHBI TIEPBBIC MPU3HAKU
M3MEHEHHUS [[BeTa MHAUKATOPHBIX 1Mosocok. Odopmute KpaTKuit OTYET O TPOBEAEHHOM
UCCIIEIOBaHUM.

MOMOLLb YYUTENIO

MaTtepuanbl gns KONMpoBaHUSA

XapakTeprcTiKa CepoBOI0POJa
Ha3BaHue BemecTBa CepoBonopon

Xumugeckasi hopmyna

Mousipaast macca

Bui XUMHUYECKOM CBS3H B MOJICKYJIE

ArperatHoe COCTOSIHUE IPH H.Y.

Haynune/oTcyTCcTBUE 1IBETA, 3aMaxa

Tsoxenee/nerde Bo3ayxa (pacd€éT OTHOCUTENIBHOM IIIOTHOCTH IO BO3YXY)
PacTBoprMOCTE B BOJIE

ToKCHUYHOCTE
CTeneHu OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB B CEPOBOIOPOE




IIpooonxcenue mabauyoi

Ha3Banue Beniecrsa CepoBonopoa

XapaKTepI/ICTI/IKa OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHBIX CBOMCTB cepoBOaOPOIa

XapaKTepHCTHKa CEPOBOOPO/Ia KaK AIIEKTPOJIUTA, €r0 CIIOCOOHOCTH K
Jucconuanum B BOAHOM pacTBOpPC

KrcnoTHO-0CHOBHBIE CBOMCTBA CEpoBOaAOPOaa

Bormpocs! 1 3a1anus K A€eMOHCTPALIUOHHOMY OMBITY

«ITonmyueHnue cepoBo1OpOAa U U3YUEHUE €TO CBOMCTBY»

B annapare nis npoBenenust xumuueckux peakuuit (AITXP) (cM. pUCyHOK HIKE) TTOTYUHIIN
cepoBogopo. Kakoe BeliecTBo MOMECTHIIN B ABYTOPIIYIO KOJIOY-peakTop 1, YTo MpHIIUBAU B 3Ty
kos10y 13 BopoHkH 2?7 CoCcTaBbTE YPaBHEHHE PEAKIINHU, KOTOPAs MMPO-€KAeT MEXKY STUMHU BEIIECTBAMHU
B Kosibe-peakTope 1.

1. Beigensronuiicss ra3 mpomycKaid depe3 pacTBOpsl B Hacaakax [—IV. Onuimre mporeccsl,
KOTOpBIE MPOTEKAJIN B 3TUX PACTBOPAX, 3aNIOJTHUTE TAOJIHUILY.

Ne na-  |CocTaB pacTBOpa B HaoOmaonae-  [YpaBHeHue Uto n10oKa3bIiBa- €T
CalKH  |HAacaJake MBbI€ H3MEHe- |[peaKluMu, (XapakTepu- 3yer)
HUSA MpoTeKaoLeil B MPOTEKAIIAs
pacTBope peakums
I Jlakmyc

1 Monuasg Bona

Il KoHuenTpupoBaHHasl cepHas
KHCJIOTa

AV [unpoxcua HaTpUs

2. Camass BepxHssi Hacajaka B npuOope Ha pHUCYHKe oOo3HaueHa mudpoi. OHa 3amojHeHa
aKTHBHPOBAHHBIM yriieM. KakoBo Ha3HaueHUe 3TON HacaIKu?

OTtuéT 0 1aOOPATOPHOM OTIBITE

«CuHTte3 cepoBoiopoaa. KauecTBeHHBIE peaklui Ha CEPOBOIOPO U CYITb(PHUIBIY

1. Chopmynupyiite nens onbita. Kakue HaOIr0IeHHS MO3BOJISIOT YTBEPIKIATh, YTO CEPOBOIOPO/T
MO’KHO TOJyYUTh CHHTE30M U3 MPOCTHIX BeliecTB? OTBET MPOUIUTIOCTPUPYHTE COOTBETCTBYIOIIUMHU
YPaBHEHUSIMU XMMHUECKUX PEAKIIMM.

2. Cnenaiite 0000ImIarONMi BHIBOA, OTBETHB Ha BOMPOCHI: a) Kak MOMXHO 3KCIEPUMEHTAIBHO
JI0Ka3aTh, YTO MCCIEAYeMbIl Tra3 siBIsieTcs: cepoBogoponom? 0) Kak oTinuuuTh cynbpuabl OT APyrux
coseit?

AHKeTa 114 pacy€Ta MHAMBUAYAJIbHOIO MHAEKCA KauecTBa ypoKa pUBEACHA B ONIMCAHUHI
METOAOJIOTHH TOCOOUSI.

Teoperuyeckoe nMosiICHeHHE
Lemoncmpayuonnulii onvim
«llonyuenue ceposodopooa u uzyueHue e2o coUCME»

B kon6y-peakrop AITXP (Ha pucynke mokazana mudpoii 1) 3apanee nomenaror 2—3 r
cyneduna xenesa (II). PazbaBneHHy0 CONSIHYIO KUCIOTY MOXKHO HAJIUTh B BOPOHKY HETIOCPEICTBEHHO
nepesl oNnbITOM. 3apaHee B HACAaKU HAIMBAIOT PaCTBOPHI cieaAyrouXx BemecTs: | — makmye, I1 —
non, Il — cepnas kucnora (koHi.), [V — rugpokcun Hatpusi. CBepXy npudOp 3aKphIBalOT Haca KON
¢ akTuBUpOBaHHBIM yrieM (3). [Ipubop nomxeH ObITh MOJHOCTHIO COOPaH U 3apsiKEH MEPE]l YPOKOM.



Korma oTkpbIBatoT KpaH BOPOHKH (2), COJIsSIHAS KHCIIOTA MonaiaeT Ha cynbhun xenesa (1) u
HAYMHAETCS PEaKIUsl, COPOBOKIAIOMIASICS BBIICIICHUEM CEPOBOIOPOIA:

FeS + 2HCI = H,S[1 + FeCl,

JI1st yckopeHust peakiuu KoJioy-peaktop (1) MOKHO HarpeTh ¢ MOMOIIBIO CTUPTOBKHU HITH
AIIEKTPOTUIUTKU. B cilydae HarpeBaHus CIUPTOBKOH MO KOJIOY HEOOXOJUMO MOMECTUTh
METaJUTMYECKYI0 ceTKy. B3anmoneiicteue cynbhuaa sxenesa (II) ¢ consHoi wim ¢ pazdaBieHHON
CEPHOM KUCIOTaMU — OOIICTIPUHSATHIN JTA00PATOPHBINA CITOCOO MOTYISHHS CEPOBOIOPOIA.

[Ipu npomyckaHuu cepoBOIOPOIA YEPE3 PACTBOP JIAKMYca HAOII0JaeTCsl TOCTENEHHOE
U3MeHeHHe (PUOJIETOBON OKpacKu Ha po30Byl0. CepoBOJOPOIHAS KHCIOTa O4eHb ciadas. OnHako
CEPOBOIOPO]] B paCTBOPE CIIOCOOEH K TUCCOLUAIUH:

H,S * H+ + HS-

[Tpu npornryckanuu H,S uepes nogHyro Boay HaOMIOAAETCsl HCUE3HOBEHUE OypOi OKpacKu
MoJ1a 1 IOMYTHEHHE PacTBOpa 3a CUET 00pa30BaHUs 0CAJKa CEPhI:

H,S + I, =2HI + S

OTa peakiys XapakTepru3yeT BOCCTAHOBUTENBHBIE CBOWCTBA CEPOBOIOPO/Ia, O0YCIOBICHHBIE
HAJIMYUEM aTOMOB CEPBI CO CTETIEHBIO OKUCICHUS —2.

[Tpu nporryckaHuu cepoBOIOPOIa YePe3 KOHIICHTPUPOBAHHYIO CEPHYIO KUCIIOTY
Ha0II0/1aeTCsl TOMYTHEHUE PAcTBOPA 3a CUET 0Opa30BaHUS OCaIKa CEpPhI:

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

Dta peakiys Takke XapakTepu3yeT BOCCTAHOBUTEIBHBIE CBOWCTBA CEPOBOIOPOIA.

[Tpu nporryckaHuu cepoBOIOPO/IA Yepe3 PaCTBOP THAPOKCHIA HATPUS BHEITHUEC H3MCHCHHUS
He HabOmoaatoTcs. PacTBop mienouyn HeoOX0 UM IS MOTJIOUICHHS CEPOBOOPOIA:

HzS + 2NaOH = Nazs + 2H20

DTa peakIus XapakTepu3yeT KHUCIOTHBIE CBOWCTBA CEPOBOAOPOIA.

Hacanka (3) Takxe CIy>XUT JIJ1s1 TIOTJIOIIEHUS CEPOBOAOPO/Ia, HO HE B pE3ybTaTe
XUMHUYECKON peakIlii, a 3a CU€T aJcopOLru Ha MOBEPXHOCTH aKTUBUpOBaHHOTO yris. Hacanka (3)
Heo0X0IMMa, TaK KaK IpH OOJIBIIION CKOPOCTH BBIICIICHUSI CEPOBOIOPO MOXKET HE YCIIETh BCTYITUTH B
PEaKIuIo C paCTBOPOM TUAPOKCHIA HATPUSL.

Puc. 11. Anmapat nns npoBefeHus: xumuueckux peakuuit (AIIXP): 1 — aByropnas
KOJIOa-peaKTop; 2 — AEeTUTEIbHas BOPOHKA

JUI pabOThI C TOKCUYHBIMU BEIIECTBAMH, IO3BOJISIET JOOABISATH HEOOXOAUMOE
KOJIMYECTBO KUAKOTO peareHTa B peakIMOHHYIO0 CMECh, HE JIOMYyCKast
pasrepmeTuzanuu npuodopa; 3 — EMKOCTH (HacaJKu) IIsl JKUJKUX PearecHTOB
(mornortureneit); 4 — Koymaku; 5 — EMKOCTh (HacaaKa) IJis ChIMyYUuX pearecHTOB




Jlabopamopubwiii onvim
«Cunmes ceposodopooa. Kauecmeennvle peakyuu Ha ceposooopoo u Cyab@huobly)

[Ipu 0OBIYHBIX YCTIOBHSX cepa C BOJIOPOJOM HE coequHsiercs. JIuib npu HarpeBaHuu
IIPOTEKAaeT oOpaTuMasl peaKus:

H,+S HS+0Q,

paBHOBecue kotopoii 10 300—350 °C cMeleHo BIIpaBo, a IpU NOBBILIEHUH TEMIIEPATYPHI
cMmernaeTcs BiaeBo. OTHAKO U3-3a BRICOKOW YYBCTBUTEIBHOCTH PEAKIIMU CEPOBOAOPOA C KATHOHAMHU
Pb2+ nmaxxe mpu cirabom HarpeBaHWU JOBOJIBHO OBICTPO HAOIIOAAETCS MOYESPHEHHE (PUITBTPOBATBHON
Oymaru, poIMTaHHOW PacTBOPOM aleTaTra CBUHIIA:

H,S + Pb(CH;COO), = PbS[1 + 2CH3;COOH

Brnaxnasi yHuBepcabHasi HHIUKATOPHAS OymMara MEHsIET IIBET C JKENTO-3eJIEHOTO Ha KENITO-
OpPaHXKEBBIM.

[NosiBnenue u€pHoii okpacku 3a c4€T obpazoBanus cynbduaa ceunua (II) mpu
B3aMIMOJICHCTBUH CEPOBOIOPO/IAa C PACTBOPUMBIMHU COJISIMH CBUHIA — TIPU3HAK YYBCTBUTEIIBHON
KayecTBeHHOU peakuuu Ha H,S. CepoBoiopo/1 0caxkIaeT U3 pacTBOPOB CYIb(MHUIBI pa3IHIHBIX
METAJIJIOB, OTJIMYAOIINXCS TI0 OKpacke: Oemnbiid ZnS, TenecHbiit MnS, xénteie CdS u As,Ss,
opaHkeBbIl Sb,S3, KopuuHeBsli BiyS3, uépubie CuS, NiS, PbS, Ag,S, HgS. Pasnuuue B okpacke u
PacTBOPUMOCTH CYIb(UIOB B PA3HBIX CPEIax UCIOIB3YeTCs ISt OOHAPYKEHUS M pa3ICICHUS
KaTHOHOB METAJLIOB.

MeToauyeckue KOMMEHTAPHHU

B nensix skoHOMUM BpeMeHH 7Sl IPOBEACHUS JTa00OPATOPHOTO OIBITa HEOOXOIUMO 3apaHee
MIPUTOTOBUTH TIPUOOPHI JUIS ITOTYICHUS Ta30B (M ammapat Kumma), 3aIoTHiB UX TpaHyJIaMH [IHKA.
PazbaBrieHHyI0 CONSIHYIO KUCTIOTY MOXHO HAJIHUTh B IPHOOP HEMOCPEACTBEHHO MIEPE] OMBITOM.
3agaHus K ypoKy

1 3aoanus na pazeumue QyHKYUOHATLHOU 2PDAMOMHOCIU

1) JlaBHO M3BECTHO, YTO COEANHEHHUS, COICPIKAIIIUE CEPY, B OCOOCHHOCTH CEPOBOIOPOI, —
OCHOBHAs MTPUYMHA IOTEMHEHHUs cepedpa. Jlaxke oueHb HEOOIBIIOE conepKaHue (MeHee
MWIIHAPAHBIX J0JIeH) JIETYUYUX MPOU3BOIHBIX Cepbl B aTMOC(epe MOBUHHO B MOSBICHUU TEMHOTO
cios cynbuna cepedpa, 1a U 3JIEeMEHTapHas cepa J0BOJIBHO OBICTPO pearupyeT ¢ STHM Me-
Tamwiom3.

[TonpoOyiiTe cocTaBUTh YpaBHEHUE XUMHUECKON
peaxiu, KOTopoil 00ycI0BIEHO 00pa30BaHUE MATUHbI
4E€PHOTO I[BETAa Ha MOBEPXHOCTHU cepedpa. Mcxonnsie
BEILECTBA: cepedpo, CEPOBOIOPOA U KHCIOPO BO31yXa.
CocTaBbTe 3JEKTPOHHBIN OaaHc, ONpeneauTe
OKHCJIUTENb U BOCCTAHOBUTEb.

OrtBeT:
4Ag + 2H,S + O, = 2AQ,S + 2H,0

4 0 — St1
g—1e Ag nporiecc OKUCICHHS

:\.ﬂ‘,» it e i — 0 - -2

- . O,+4e 20 TIpOIIECC BOCCTAHOBIICHHUS
Puc.12. Cepebpsinvie cmoiosvie npubopol 2 "
Ag — BoccranoBuTenb O — OKUCTUTEINH

3 Kypammun A. U. Taiina ctonoBoro cepedpa // Xumus u xu3ub. — 2019. — Ne 5. — C. 19.
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Puc. 13. Mzroustouuit absiona, ok. 1580. ABTropcTBo npunuceiBaetrcs J>xosanuu bartucra aemnna
PoBepe

2) Ha MHOTHX CTapbIX KapTHHAX, HAIIMCAHHBIX MACISHBLIMU KPacKaMH, O€JIble KPACKH U3 OCHOBHOIO
kapOonara cBuHIa 2PbCO3-Pb(OH), (cBUHIIOBBIE Oenuia) TEMHEIOT MO 1eHCTBUEM
CepOBOIOPO/IA, CIIEOBBIE KOIMYECTBA KOTOPOTO BCEria copepikarcs B Bozayxe. [loremHenne
MIPOMCXOUT BCIIEJCTBHE 00pa3oBaHus YEpHOTO cynbduaa cBuHIa. /st pecTaBpannu Takux
KapTUH MPUMEHSIETCS TICPOKCHUJI BOJOPO/Ia, MPEBPAIIAIONTUN YEPHBIN CYTb(PUI CBHHIIA B OCITBII
cynbdar. O0e 3Tu conu HEpacTBOPUMBI U Bosie4.

OO6mwmit B KapTHHBI 10 00pabOTKH pacTBOPOM MEPOKCH A BOAOpoaa. Ta ke KapTHHA Tociie
NpUMEHEHHs IEPOKCHIAa BOJOPOaS.
[pennonoxure, KaKue peaxkIiy MPOTEKAOT:
a) MPU TOTEMHEHUH CBUHIIOBBIX OENWII MO IEHCTBUEM CEPOBOJIOPO/IA;
0) BO BpeMsl pecTaBpallui TaKMX KapTHH C MPUMEHEHHEM pacTBOpa Nepokcuaa Bogopoaa. OTBeT
MPOMJLTIOCTPUPYITE YPaBHEHUSIMH PEAKITUH.
Ortger:
a) 2PbCO3-Pb(OH); + 3H,S = 3PbS + 4H,0 + 2CO,
6) PbS + 4H,0, = PhSO, + 4H,0
2. 3aoanue ons noocomosku k ' UA, BIIP
1. Hammmre ypaBHEHUS peakIinii, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPALICHHUS IO
cxeme:
S [0 FeS [J HyS [J CuS
Jlist TpeThero mpeBpalleHusi COCTaBbTE COKPALIEHHOE HOHHOE ypaBHeHHE peakuuu. OTBeT:
1. S+Fe=FeS
2. FeS + 2HCI = FeCl, + H,S[I
3. HyS + CuSO4 = CuS[] + H,SO4 H,S + Cu2+ = CuS + 2H+
4 bpayn T., Jlemeii I'. 1O. Xumus — B nentpe Hayk. B 2 4. / Y. 2. I1ep. ¢ anrn. — M.: Mup, 1983. C.

304.
5 McFarland M.R. The Whitening Effects of Peroxide Gels on Darkened Lead White Paint // The
Book and Paper Group Annual, 1997, Vol. 16. P. 55-65.



2 BriOepuTe BELIECTBA, ¢ KOTOPLIMHU PEATUPYET CEPOBOIOPO:
) CEepHHCTHIH Tas3;
2) YIJEKHCIIBINA ras;
) consHas KHACIIOTA;
) TMOPOKCHUJI KaJIus;
) xmopun Kansiums. Otset: 1, 4.

3.  PactBop BemectBa X BCTYNaeT B PEAKIUIO C PACTBOPOM Cyib(pHIa HATPHS, B
pe3yibTaTe peakiiu 00pa3yercsi 0caJoK YEPHOTO 1BeTa. M3 MepeyrcIeHHOTO HIKE CITMCKA YKaKUTE
(opMyITBI, KOTOPBIE MOTYT COOTBETCTBOBATH BEIIECTBY X.

1) Cu(NOGg);
2) Zn(OH);;
3) FeSOy;
4) KOH,;
5) HBr. Otser: 1, 3.
Temwr NPOEKNHbIX U ucc;zedoeameﬂbCKuxpa6om
1. CynbhumHas KOppO3us CTATH U CIIOCOOBI 3aIIUTHI OT HEE.
OnpeneneHre coaepKaHus CEPOBOAOPOAA B BOJIE M3 MPUPOIHBIX HCTOYHHKOB.

XUMHUECKHUE PEAKIIMHU, TPOTEKAIONIUE B KJIETKaX HEKOTOPHIX TPYIIN CEpOOAKTEPHUil.

[TpuponHbIe CynbUIBI — PYIBI IBETHBIX METAJUIOB, MX IPOMBIIUICHHAS ITepepadoTKa.
Ypok 6. «Oxcuo azoma (IV)»6

Oxcup azora (IV), maoxenn asora, NO, — ra3 kpacHo-Oyporo IBeTa ¢ pe3KUM yAYIUITHBBIM 3aIaxoM,
CHITBHO SIOBHT. B CXIKEHHOM COCTOSIHUM — XHUJKOCTh XKENTOTO 1BETA, MpH Temmeparype Hike —11 °C
3aMep3aeT B Bi/IE OeclBeTHBIX KpucTaioB. [Ipu oxnaxnennn qumepusyercs B 6ectiBeTHbIi NoOy:

2NO, N,O4 + Q

2.
3. TlpumeHeHne CepOBOIOPOTHON BOIBI B METHIIHHE.
4,
5.

—
P ——

Jlnokcut a30Ta — OJTHO M3 CAMBIX PACTIPOCTPAHEHHBIX M OMACHBIX BEMIECTB, 3arPS3HSIONIMX aTMOchepy
¥ MMEIOIUX aHTPOIOTCHHOE MponcxoxkaeHue. OH SBIAETCA MPOMEKYTOUHBIM MPOIYKTOM OKUCICHHUS
aMMHaKa Mpy MPOM3BOJCTBE a30THON KUCIOTHI. Bhimensercss mpu UCTONb30BAHIE KOHIEHTPHPOBAHHOM
a30THOM KHCIIOTBL: HANpPUMEP, NPU HUTPOBAHMU LEIUIIONO3bI, [VIMLEPUHA, IPU TPABICHUM MEIU U
MenHbIX craBoB. NO, (ToyHee ero aumep N204%) — OKHUCIIUTENh PAKETHOTO TOPIOYEro Ha OCHOBE
TIPOM3BOIHBIX TUpasnHa (B BoopyxéHHbX cmiiax PO uMenyercs «amumy). Moxer o0pazoBaThes mpu
CTOPAHHMM Pa3THYHBIX IPOTYKTOB M OTXOJ0B NPENPUATHI XMMUYECKOH IPOMBIILICHHOCTH. [10 MHerHI0
9KOIIOT0B, TICPBBIM 110 00BEMy BBIOPOCOB JIMOKCHIA a30Ta B aTMOC(hepy B OONBIINX TOPOJAX SBISCTCS
aBTOTPAHCTOPT . VI3-3a XapakTepHOro IBETa BBHIOPOCHI JMOKCHIA a30Ta MONYYMIM HA3BAHHE (IMCHI
XBOCTY.

6 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 (nata
obpamenus 08.05.2021)

UYenoBek OIIyIIACT 3amax U HEOOIbINOE pa3apaskeHue Bo PTy npu KoHIeHTparuu NO; Bcero
0,2 mr/m3. Ilpu 6osiee BRICOKUX KOHIIEHTPAIUAX M YBEITMUCHUN BPEMEHHU YKCIIO3UITMH HAOJIIOIar0TCS
TSOKETBIE OTPABIICHHS, BIUIOTH /IO CMEPTENILHBIX, OBICTPO pa3BUBAETCS OPOHXOIMHEBMOHUS, OTEK
. 7
JETKUX .



BwmecTe ¢ Tem, 3HaHUS 0 BaXXHEHIIIMX COSAMHEHUSIX a30Ta, B 4aCTHOCTH 00 okcue azota (I1V),
MO3BOJISIFOT IOHUMATh MIPOLIECCHI, TPOUCXOASIINE B IPUPOIE U B IPOMBIIIJIEHHOCTH, YIIPaBJISATh
STUMH TpolieccaMu, OEpeKHO OTHOCUTHCS K OKPY KaIoLIeil cpejie U CBOEMY 37J0POBBIO.

Tun ypoka: koMOMHMPOBaHHBIN (YpPOK M3y4eHHs HOBOTro Marepuana). Kiacc: 9

Lens ypoka: co3ianue yCJIOBUM JJIs1 U3YYEHUS TPOMBIIIUICHHBIX U JTA0OPATOPHBIX CIIOCOOOB
nonyueHust okcuaa azora (IV), ero pusnueckux u XUMHYECKUX CBOMCTB, POJIH B POU3BOJICTBE
A30THOM KUCIIOTHI, HOPMHUPOBAHUS MIO3HABATEIFHBIX YHUBEPCAIBHBIX ICHCTBHUI.
IIpogoIKUTENBHOCTD YpOKA: OJMH aKaJEMUYECKUN Yac.

IInanupyemble pe3yJbTaThbl:

Ilpeomemmnuie:

' HOPHUMCHATH OCHOBHBIC MCTO/bI ITIO3HAHUS: HaGJIIO,Z[eHI/IC, OKCIICPUMCHT,

+ XapakTepHu30BaTh (pU3MUECKUe U XMMHUYECKHEe CBOMcTBa okcraa a3orta (IV), 3HaTh criocoOsl ero
MOJIyYEHUS B IPOMBILIUIEHHOCTH U B 1a00paToOpuu;

* yMeTb OOBSCHATH HAOIIOaeMble N3MEHEHHUS TIPU TIOTydeHUuH okcuaa azora (IV), B
71a00paTOPHBIX YCIOBUSX MOIEIHPOBATH MPOMBIIUICHHBIE TPOILIECCHI, JIEKAIIE B OCHOBE
MPOM3BOJICTBA a30THON KUCIIOTHI; IPOBOIUTH OTBITHI, TOATBEPKAAIOIINE XUMHUECKUE CBOMCTBA
okcuna azora (IV);

' XapaKTCPU30BaATh B3AMMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH BaKHEHIIIMX
COGI[I/IHGHI/If/'I a30Ta, B KOTOPBIX OH MPOABJIACT HOJOXUTCIbHYIO CTCIICHb OKUCIICHUS

+ cobmoaaTh npaBuiIa 6e30macHol paboThl IPU MPOBECHUH OTIBITOB C TOKCHYHBIM Ia30oM,
JMOKCHJIOM a30Ta.

+ MemanpeomemHnuvie:

*  TIO3HABATCJIBHBIC: OPUCHTHUPOBATLCA B TCKCTAX, aHAJIU3UPOBATD, O6pa6aTBIBaTB n
HHTCPIIPETUPOBATDH I/IH(I)OpMaI_[I/II-O, HCIIOJIb30BaTh €€ JJI pECIICHUS IMOCTABJICHHBIX y‘Ie6HBIX 3aaay,

' PETYILITUBHBIC: KOHTPOJIHUPOBATH U OUCHUBATH PE3YJIbTAThI ACATCIbHOCTH, BHOCUTD
KOPPCKTUBEI B UX BBIITOJHCHUC,

*  KOMMYHHUKaTUBHBIC: 3(pPEeKTUBHO pabOTaTh B Mape U MPU PEUICHUH Y4eOHOU 3a1auu.
Jluunocmmuuvie:

* pa3BHUBaTh MPAKTUUYECKUE HABBIKU 1O UCIIOJIB30BAHUIO Y4€OHOT0 000pYy10BaHUS;

* TIPOSIBIIATH NMO3HABATEIBHBIA HHTEPEC, HAMIPABJICHHBIA HA U3YYCHHE COCIMHEHHUM a30Ta U UX
MIPUMEHEHHUE B )KU3HU YETIOBEKA.

O0opynoBanue, mporpaMMHoe o0ecrie4eHre U PacXoHble MaTepHaJbl
WHTEPAKTUBHAS IOCKA JIMOO KOMITLIOTEP M MYJIbTUMEIUIHBINA IPOEKTOP, DNIEKTPOHHBIE Ta0IHIIbI,
nporpammuoe obecrieueHre Releon Lite, mudpoBoit qaTauk 371K TPOIPOBOAHOCTH, AaTYHK pH,
TEPMOPE3UCTOPHBIN JAaTUUK TEMIIEPATYPHI; anmapat JUlsl POBEACHU XUMHUecKuX peakuuii (AIIXP),
YCTaHOBJICHHBIN B IITATUBE; MATHUTHASI MEIIIAJIKa, IITIPHIL, 3aMIOJTHEHHBIA OKCcHUI0M a3oTa (IV),
HITPHULL, 3aTI0JIHEHHBIN KUCITOPOOM, IIacTUKOBast OyThuika (1,5 1), 3anonHenHas okcuaoMm azora (I1),
CIUPTOBKA, IPOMBIBAJIKA C AUCTUJUIMPOBAHHOMN BOJIOM, aKTUBUPOBAHHBIN YroJib; MeJb (KYCOUKH
MIPOBOJIOKU WJIM CTPYKKH), KOHIEHTPUPOBAHHAS a30THAst KUCIO- Ta (65%), pacTBOp JakMyca, pacTBOp
nonuaa kanus (wnu Hatpus) (5%-Hblit), pactBop nepmanranata kanus (0,01%), pactBop ruapoxcuaa
HaTpus (10%-Hblit).

! Bpennble BemecTsa B IpOMBILUIEHHOCTH. CIIpaBOYHMK /JI1 XMMHMKOB, HHXXEHEPOB U Bpadeil. B 3 T.
Towm III. Heopranuueckue u anemeHTopranndeckue coenunenus / [lox pen. mpod. H.B. Jlazapesa u
npod. U. [. l'agackunont. — JI.: Xumus, 1977. — C. 101—111.



Xox ypoka

Jran ypoka 1. Opranu3aunoHHbII

[Ipennonaraemasi MPOAOKUTENBHOCTD: 1—2 MuH. [legarornueckast AesITeNbHOCTD YUYUTEINS:
IpOBEPsIET TOTOBHOCTH K YPOKY, OpraHM3yeT BHIMaHHUE Kilacca K paboTe Ha ypoke, co3aaéT
MOJIO’KUTENBHBIN SMOIMOHATIBHBIA HACTPOIl Y 00yUYarommXcs.

VYueOHast IesITENbHOCTh 00YyUJaIOMIUXCS:

SMOIMOHAIBHO HACTPAUBAIOTCA HA MPECTOAIIYIO0 YUeOHYIO 1eATeIbHOCTh

Jrtan ypoka 2. MoTuBanus K y4eOHO# AeSITeJIbHOCTH, AKTYAJIU3alUs U 0000111eHue HMEeKOLIUXCS
3HaAHMI

[Ipennonaraemasi MpoOIOKUTENILHOCTD: 7 MUH. [lenaroruueckas qesiTeIbHOCTh YUUTEIS:

npeJiaraeT yqaumMcs TPOCIyIIaTh CEPUI0 CYXKIACHUN U Ha X OCHOBE ONPESTUTh TEMY YpOKa U
1enb ypoka. Ha mo6om sTamne BrICKa3bIBaHUS CYKICHUI MOXHO O3BYUUThH OTBET.

O KakoM COeIMHEHUH a30Ta UAET peub?

1. CoenuHeHue, B KOTOPOM a30T MPOSIBISIET CTEIIEHh OKUCIICHUS +4.

2. BerecTBo, U3-32 KOTOPOTO KOHIIGHTPUPOBAHHASI A30THASI KMCJIOTA MPUOOpETaeT KENTO- Oypyro
OKpPAacKy IpU XpaHEHUH.

3. Tokcu4yHOe GMHAPHOE COSTMHEHUE a30Ta, KOTOPOEe 00pa3yeTcs MPaKTUIECKH KaX/Iblid pa3, Koria
MPUXOJUTCS PabOTaTh C OUYCHb KPEIKOW a30THOM KUCIOTOH.

4. T'a3, umeronmii IPKYI0 KPacHO-OypyI0 OKPACKy, M3-3a YETO €ro BHIOPOCH HA3hIBAIOT «JIMCHIA
XBOCTY.

[locne onpenenenus coctaBa U Ha3BaHUsI COCIMHEHMS, KOTOPOE MPEACTOUT U3YUUTh Ha YPOKE,
npeJuiaraeT yTOYHHTh TEMY YPOKa, aKIIEHTYAIN3Upysl BHUMaHUE 00yJaroIIuXcs Ha CO- €IUHEHUAX
a30Ta, B KOTOPBIX OH MPOSBISET MOJOKUTENbHbIE CTENIEHH OKUCIIEHUS. 3aTeM Npeaaraet
oxapakTepu3oBaTh okcuj azora (1V) no npennoxkeHHOMY IJIaHy (CM. MaTepHalIbl 111 KOMHUPOBAHUS),
MPOTHO3UPYS ero GU3NUYecKue U XUMHYECKHE CBOMCTBA.

[Ipennaraer onHOMY U3 YYEHUKOB 3a4UTaTh XapaKTepUCTUKY okcuza azora (1V) mis
(bpoHTaTIBHOTO 00CYXICHHS B KJIacce.

VYueOHas AeTETLHOCTh O0yUYAIOIINXCS
BBICKA3bIBAIOT CBOU MPEATOJIOKEHHS, COTIACOBBIBAIOT C YUUTENEM TEMY U LIeJIb YPOKa, PeAaraT
CIOCOOBI ¥ CPEJICTBA JOCTHIKCHHUS TICITH.

B mapax BBINOJNHSIOT 33JaHUs 10 XapaKTepUCTUKE CBOWCTB okcuaa azota (IV), yuacTByroT BO

(GpOoHTATEHOM 00CYXICHHUH TIO TJIaHy «XapaKTepucTrKa okcuaa azota (1V)».

Puc.15. Beibpoc nrokcuaa azoTa, «IHUCHI XBOCTY,
Ha npeanpustun «KyiosimeBA3or», T. Tonbarty, 11.07.2016

8 HoBoctu Camapsi https://progorodsamara.ru/news/view/185360 (mata oOpamieHus
08.05.2021)


https://progorodsamara.ru/news/view/185360

Jtan ypoka 3. [IpumeHeHnne 3HaHUIT B HOBOIi CUTyallUU
[Ipeanonaraemas npoaokuTenbHOCTh: 20 MuH. [lenarornyeckas nesaTeaIbHOCTh YUUTENS:

1. O6cyxmaer c¢ oOyyaroumMMucs CHocoObl momydeHus okcuaa azora (IV) B
MPOMBINUICHHOCTH © B jaboparopuu. [Ipeanmaraer BBICKa3aTh CYXIACHHS O COACPKAHHUH
XMMHUYECKOTO JKCIEPUMEHTa, HAICJICHHOTO Ha TPOBEPKY BBICKA3aHHBIX TPEANOIOKEHUH, Ha
M3y4eHne (PM3MUECKUX M XUMUICCKUX CBOMCTB THOKCHIA a30Ta. KOppeKkTUpyeT IiaH 3KCIepUMEHTA.

2. Jemonctpupyer nonyuenue okcuaa asora (V) B AIIXP, npennaraer o0y4arommmcst
OCMBICIIMTh pe3yJabTaThl HAOJIOAECHUH, OTBETMB HAa BONPOCHI M  BBIIOJHUB 3aJaHUs K
JNEeMOHCTpallMoHHOMY oInbITy «llomydenue okcupma azora (V) u u3yueHue ero CBOMCTB» (CM.
MaTepuaibl Juid  KonupoBaHus). OpraHusyeT OO0CyXJIE€HHE OTBETOB Ha  BOIPOCH K
JE€MOHCTPAIIHOHHOMY OIIBITY.

3. [lpeamaraer  oOydaromMcs — CIPOEKTHPOBATh  XMMHUYECKMH  DKCIIEPUMEHT,
MOJICIMPYIOIIMN [POMBIINUICHHBII mpolecc noiaydyeHus okcupaa azora (V) okucinenuem okcuja
azota (Il). OTmeuaer, 4TO 3TO OJIMH U3 MPOLIECCOB, KOTOPHIN JIEKUT B OCHOBE ITPOU3BOJICTBA a30THOM
KHUCJIOTHI.

4, Hemonctpupyer ombiT «Oxucnenue oxcuma azora (ll) mo oxcuma azora (IV)».
[lpennaraer oOy4arOIMMCS OTBETUTh Ha BOMPOCHI W  BBIOMHHUTH 3aJaHUA K JaHHOMY
J€MOHCTPALIMOHHOMY OIBITY (CM. MaTepUaJlbl /Il KOMPOBAHUSA ).

S. [lpennaraer  oOyuaromuMmcsi  MOPOJOJIKHUTH  MPOEKTUPOBAHUE  XMUMHYECKOIO
AKCIEPUMEHTA, CMOEINPOBATH MPOLIECC 3aBEPIIAOLIEH CTaJANK MPOU3BOCTBA a30THON KUCIOTHI.
6. Hemonctpupyet onbiT «B3aumoneiictBue okcuaa azora (1V) ¢ Bomoit U KuCIopoaom,

[0- JIy4€HHE a30THON KuchoTb». llpemmaraer oOyuarolmuMmcst BBIIOJHUTH 33JaHUS K JaHHOMY

JI€MOHCTPAIlMOHHOMY OIIBITY (CM. MaTepuainbl Juisl KonupoBaHusA). [lonBoauT oOydwarommuxcs K

BBIBOJY O IIOJIHOM TPEXCTAIUNHOM CXE€ME IMPOMBIIIIIEHHOTO IIPOU3BOICTBA A30THOM KUCIIOTHI.
VYuebHas nesTeIbHOCTh 00yJaroIuXcs:

1. B npouecce ¢ponTanpHON 3BpHCTHYECKON Oecelpl y3HAIOT O croco0ax MOTydeHUs
okcuaa azota (V) B npombiluieHHOCTH U B Jabopartopuu. [lnaHupyloT XUMHUYECKH SKCIIEPUMEHT,
HalleJICHHbII Ha U3y4eHne (PU3UYECKUX U XMMUYECKHX CBOMCTB JUOKCH/A a30Ta.

HabmroaroT n3aMeHeHus: BO BpeMs JeMOHCTpaluy noytyueHus okcuaa azora (1V) B AIIXP.
OTBeualoT Ha BONPOCHI U BBHIMOJIHSIIOT 3a/1aHUs K IEMOHCTpAIMOHHOMY onbITY «[lomyueHue okcuna
azota (IV) u uzydenue ero cBoicTB» (cM. MaTepHalbl Ui KonupoBaHus). OOCyKIal0T OTBETHI Ha
BOIIPOCHI K JIEMOHCTPAIIHOHHOMY OTIBITY.

2. [TpoeKTHPYIOT XUMUYECKHI IKCIICPUMEHT, MOACIUPYIONIUI MPOMBIIIUICHHBIN MPOIIECC
noay4enus okcuaa asora (V) okucinennem okcuaa asota (I1).

3. HabGmnromaror nemoncTpanmio okucienus okcuaa asora () mo oxcmma azora (1V).
OTBeyaroT Ha BOINPOCHI W BBHINONHAIOT 3a/JaHUS K JAaHHOMY JCMOHCTPAIIMOHHOMY OIBITY (CM.
MaTepurabl JJI1 KOHI/IpOBaHI/ISI).

4. IIpOeKTUPYIOT XMMHMUYECKUH 3KCIEPUMEHT, MOJCIHPYIOLIUM MPOLECC 3aBEPIUAIOIICH
CTaJIMU NMPOU3BOACTBA A30THOU KUCIIOTHI.

Habmonaror B3anmoeiicterie okcuaa azora (1\V) ¢ Bogoii 1 KUCIOPOIOM, B pE3yNIbTaTe KOTOPOTO
oOpasyeTcs a30THast KUCI0Ta. BBIMOIHAIOT 3a1aHNs K JTaHHOMY J€MOHCTPAllMOHHOMY OIIBITY (CM.
MaTepHaIbl JIs1 KOMMPOBaHUs ), (GOPMYIHPYIOT BBIBOABI O IPOIIECCaX, JIEKAIUX B OCHOBE
IPOMBIIIIJIEHHOTO IPOU3BO/ICTBA a30THOM KUCIIOTHI
Jtan ypoka 4. KoHTpo/1b ycBOeHHs, 00CyKIeHHe T0NYIIEeHHbIX OIIN00K M HX KOPPeKuHs

IIpeanonaraemas npoaoskuTeabHOCTh: 10 MuH. [lenarornueckast JesTeIbHOCTb YUUTEIA:
OpraHu3yeT 00CYX/IEHUE PE3yIbTaTOB UCCIIEIOBAHNUS, TIPOBEPSIET MPABUIBHOCTD 3aITUCAHHBIX
YpaBHEHMI peakluil U cAeJaHHbIX BBIBOAOB. OTMEYaeT Ba)KHOCTh U3y4aeMbIX COCJUHEHUN U
IIPOLIECCOB, KaK B )KU3HEAEATEILHOCTH YEI0BEKA, TAK U B IPOMBIIIIEHHOCTH.

VYuebHas AesaTeabHOCTh 00yJaromuXcs:
CPaBHUBAIOT PE3YJIbTAThl paOOTHI B [TApe C pe3yabTaTaMU, [IOJIyYEHHbIMH IPYTUMH YUEHUKaMU; IpU
HE00XO0IMMOCTU KOPPEKTUPYIOT BHIBOJIBI U YPABHEHUSI XUMUUECKUX PEAKIMNA

Jrtan ypoka 5. Undopmauus o jomMamHem 3aJaHuu U peduiekcusi



[Ipeanonaraemast poIOJDKATETLHOCTE: 6—7 MuH. [lemarornueckast 1eATeIbHOCTh YUUTEIIS:
UHGOPMHUPYET O JOMAITHEM 3aJaHHH, TaéT KOMMEHTApUI TI0 €ro BHIMOJTHEHHIO; TpeJiaracT aHKETY
pedaekcun K ypoKy | mpejjiaraet paccuutaTth « THIUBUIYaTbHBIM HHIEKC Ka4eCTBA YPOKa,;
MOJIBOAUT PEIICKCUBHYIO CTATUCTHKY YPOKa MO KOJMYECTBY YYCHHUKOB, Y KOTOPBIX MHJEKC KauyecTBa
BEBIIIIE 3HAUECHHUS 5;

JEMOHCTPUPYET 3aMKCh 1IEH YpoKa, crpamnBaeT: «Kak Bbl JyMaere JOCTUTHYTA T 11enb?». Eciu
npoOJieMa He pellieHa U 1eb He IOCTUTHYTA, TIpeJiaraeT o0bsICHeHHE, U 3a]1aéT B JOTIOJTHEHHUE K
JIOMAIIHEMY 33JIJaHUIO TTOIyMAaTh HaJl MPUIMHAMH STOTO.

VYueOHas AesITETPHOCTh O0yYAIOIINXCS

3a/1al0T YTOYHSIOIINE BOTIPOCHI O BHITIONHEHUH JIOMAIIHETO 3a/IaHUs; PACCUUTHIBAIOT
«HauBUAyabHBIN MHAEKC KaueCTBa ypOKay;

ONPENIENSIOT CTETIEHb COOTBETCTBUSI IOCTABIICHHOM 1I€JIM U PE3YJIbTATOB JIEATEIbHOCTH; CTEIIEHb
CBOET0 MPOJABMKCHUS K 1IEITH;

BBICKA3bIBAIOT OIIEHOYHBIE CYXKJEHUSI U COOTHOCAT PE3YJIbTAThl CBOEH AESATEIBHOCTH C LIETBI0 YPOKa

ImoMoub Y4UTEJIIO
MarepuaJjsl 1JI1 KONMPOBAHUSA
XapakrepucTuka okcuaa azora (IV)

Ha3zBanue Bemecrsa Oxcup azora (1V), tnokcun
a30Ta

Xumuueckas popmyra

MoutsipHast macca

By XMMUYECKOU CBA3U B MOJIEKYJIE

ArperaTHOe COCTOSIHUE TIPH H.y.

Hanuune/ OTCYTCTBHUC IIBCTA, 3allaxa

Tsoxenee/nerde Bo3myxa (pacdéT OTHOCUTEIIBHOM
MJIOTHOCTHU TIO BO3JIYXY)

PaCTBopI/IMOCTL B BOJC

TOKCUYHOCTE

CTeneHn OKHUCIICHUS XUMHYECKHX DJIEMEHTOB B OKCHIC

azora (1V)

XapakTeprCTUKA OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
cBoiicTB okcua azota (1V)

KuciioTHO-0CHOBHBIE cBoO¥icTBa OKcHa azora (1V)

b

b=

Bomnpocs! 1 3a1aHus K AEMOHCTPALIMOHHOMY OIBITY
«[lonyuenune okcuna azora (IV) u u3ydenue ero cBONCTB»

P
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B anmapare st nposenenust xumuueckux peakuuit (AIIXP) (cm. pucyHok HUXe)
nonyyuin okcua azota (IV). Kakoe BemecTBo HOMECTHIIN B IBYTOPIIyO KOJIOY-
peakrtop 1, yTo mpunMBaNu B 3Ty K00y U3 BopoHkH 27 CocTaBbTe ypaBHEHUE
peakKIuu, KoTopasi IPOTEKaeT MEKAY STUMH BellecTBaMu B Koji0e-peakrope 1.
VYKaKuTe OKUCIUTENb U BOCCTAHOBUTEIIb.
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Puc. 16. Anmapat qyist mpoBeieHns xuMudeckux peakuuid (AITXP):

1 — nByropinas Konba-peaxkrop;

2 — nienuTenbHas BOPOHKA AJIs paOOThl C TOKCUYHBIMU BELLIECTBAMH, IT03BOJISIET 100aBIATH
HE00X0/IMMOE KOJIMYECTBO KHJIKOTO peareHTa B peaklIMOHHYIO CMECh, HE JIOIYCKas pa3repMeTH3aun
npu- 60pa;

3 — éMKoCTH (HacaJlKM) ISl )KUAKHX peareHTOB (TMOTJI0TUTeNeH);

4 — KOJIIaKy;

5 — éMKoCTh (Hacaaka) JUIs ChITyYUX PEareHTOB

Briaensromuiics ra3 npomnyckaiy yepe3 pacTBopbl B Hacaakax [-1V.
1. Omummre mpouecchl, KOTOPbIE MPOTEKATH B 3TUX PACTBOPAX, 3aII0JIHUTE TAOJIHUILY.

Ne CocraB Haobronaemple YpaBHeHue peakuuu, UTo qokasbiBaer
HACaAKH  [pacTBoOpa HU3MEHEeHUs npoTeKarmen (xapakTepu3yer)
B HacaJakKe B pacTBOpe MPOTeKaIAast
peakuus
| Jlakmyc

1 Momua Kanus

Il [lepmaHranaT xanus

AV ['uapokcun HaTpuUs

2. Camas BepxHssi Hacajka B IpubOope (Ha pUCYHKe 00Oo3HaueHa Iudpoi 3) 3amoiHeHa
aKTUBHPOBAHHBIM yriieM. KakoBo Ha3HaueHHe ITON HACaJKH?
Bonpocsr 1 3aaHust K JEMOHCTPAIIMOHHOMY OTIBITY
«Oxucnenune okcuna azora (II) mo oxcuna azora (IV)»

1. Kakoif ra3 HaXOAWTCS B INIACTUKOBOM OyThIIKEe? MIMEeT 11 OH OKpacKy?

2.  Kakue m3aMeHEHHS] MPOU3OIUIN, KOTJa OTKPBUIH KphImKy? Kakas peakitis mpH 3TOM
nporekaeT? CocTaBbTe YpaBHEHUE 3TON PEAKIIUH.

3. UYro Habmogaercst MOCIE TOro, Kak B OYTBHUIKY JOOABHIIM BOJBI, 3aKPBUIH KPBIIIKY H
BeTpsixuynu? Ilouemy OyThiika HeMHOTro «ckanach»? OTBET MNPOWUIIOCTPUPYHTE  COOT-
BETCTBYIOIMM YPABHEHUEM XUMUUYECKOU PEAKIIUH.

4. Yro Oymer HaOMIONATHCS, €CIM CHOBA OTKPBITH KPBIIIKY, a 3aTeM JO0aBHTH BOJBI?
OTBeT nosicHuTe.
3amaHus K IEMOHCTpAIlMOHHOMY OnBITY «B3anmoneiicteue okcuna azora (IV) ¢ Bogoit u
KHCJIOPOJIOM, MOJyYEHNE a30THON KUCIOTBI»
1. 3anonauTe TAOIUILY:

Perucrpupyemslii
nmapamMerp

Temnepatypa, °C

Ioxa3zanuga 1aTYNKA
pH

IMokazaHus 1aTYMKA
3JIEKTPONPOBOIHOCTH,
MkCM/cm




/1o mponyckaHus ra30B

Ilocne MPOIyCKaHus I'a30B

OO0BsicHuTe HAOJIO1aeMbIe U3MEHEHUS, TIPUBEIUTE COOTBETCTBYIOIIECE YPABHEHUE XUMHUYCCKOM
peaKium.

Amnkerta s pacu€ta « THAUBUTyaIbHOTO MHIEKCA KaUeCTBA YPOKay MPUBE/ICHA B OTUCAHUU
METOIOJIOTHU II0COOHSL.

TeopeTnueckoe nosicHeHHe
Jlemoncmpayuonnwlii onvim
«llonyuenue oxcuoa asoma (IV) u uzyuenue ezo ceoticmey

B konOy-peakrop AIIXP (Ha pucynke 16 mokazana uudpoii 1) 3apanee momemaror 2—3 r
KYCOUYKOB MEHOU MPOBOJIOKH WJIM MEHBIX CTPYKEK. KOHIIEHTPUPOBAHHYIO a30THYIO KUCIOTY MOKHO
HaJIUTh B BOPOHKY HEMOCPEJICTBEHHO MEpEe]l OIbITOM. 3apaHee B HACaJKU HaJUBAIOT PacTBOPHI
cnenyromux BemecTtB: | — makmyc, I — wonun xanus (wnu Hatpust), [l — nepmanranar kanus, [V
— ruapokcua Hatpus. CBepxXy NMpUOOp 3aKphIBAIOT HACAAKON ¢ aKTUBUPOBAaHHBIM yTiéM (3). [Tpubop
JOJIKEH OBITH MOJIHOCTHIO COOPAH U 3apsiKEH Mepe]l YPOKOM.

Korna oTkpbiBatoT KpaH BOPOHKH (2), a30THas KUCJIOTa MOMAaJaeT Ha MeIb M HauUHAeTCs
peaxius, COIIPOBOXKIAIOIAsACA BblIeIeHMEM okcua a3ora (IV):

Cu + 4HNO; = CU(N03)2 + 2NO,[] + 2H,0

Jlnst yecKOpeHusi peakiuu KoiOy-peaktop (1) MOXXKHO HarpeTh ¢ MOMOIIBIO CIUPTOBKH HIIU
JNEKTPOIUIUTKU. B ciydae HarpeBaHusi CHHPTOBKOM 1oA KO0y HEOOXOAUMO MOMECTUTh
METaJUIMYECKYIO CETKY. B3aumonencTsiue Meau ¢ KOHIEHTPUPOBAHHOM a30THOU KUCIIOTOM — OJUH U3
71a060paTOPHBIX CIIOCOOOB MOIYYEHHUs JUOKCH A a30Ta.

[MIpu npomyckanum oxcuaa azora (IV) dyepes pactBop makmyca HaOmOmaeTcs OBICTpPOE
n3MeHeHue (proneToBoil okpacku Ha kpacHyro. Oxcupa azora (IV) — KHCIOTHBIA OKCHI, MPHU €ro
B3aMMOJICHCTBHHU C BOJON 00pa3yroTCs ABE KHCIOTHI, a30THAS M a30THUCTAs:

2NO; + H,0O = HNO3; + HNO;
A3OTHCTast KUCJIOTA cllabasi ¥ HeyCTOMYMBasI, IETKO pa3jiaracTcs:
2HNO; = NO + NO; + H,O
[Tpu npomyckanuu NO, yepe3 pacTBOp HOAKIA Kallusl HaOJI0JaeTcsl osBJICHHE Oypoiil OKpacKu HoJa,
KOTOPBIN BBIMIAIa€T B OCAJIO0K B BUJIE KPUCTAIJIOB TEMHO-CEPOTO IIBETA MPH U30BITKE AUOKCH]IA a30Ta:
2N02 + 2Kl = KN02 + |2D
OTa peakius XapakTepu3yeT OKUCIUTENbHbIE CBOMCTBA JUOKCH 1A a30Ta.
[Tpu nponyckanuu okcuja azota (IV) uepes pactBop nepmanranara kaiaus HaOJ0aeTcs MOJHOE
o0eclIBeYnBaHUE PacTBOpa!
5NO, + KMnO, + H,0 = Mn(N03)2 + KNOj3 + 2HNO;

DTa peakiys XapakTepru3yeT BOCCTAHOBUTENbHBIE CBOICTBA TMOKCUAA a30Ta. TakuM 00pazom,
okcun azota (IV) mposiBisieT ABOMCTBEHHBIE OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBONCTBA,
00yCIIOBJICHHbIC HATMYMEM aTOMOB a30Ta N.

[Tpu nponyckanuu NO, yepe3 pacTBOp T'MIPOKCHIa HATPUsl BHELIIHHE U3MEHEHMS HE
HaOmoaatoTces. PacTBop 1mienoun Heo6X0uM JUTsl OTJIOIEHUS] TOKCHYHOro okcuaa azora (IV):

2NO; + 2NaOH = NaNO; + NaNO3 + H,0
DTa peakius XapaKTepu3yeT KUCIOTHbIE CBOMCTBA TMOKCHIA a30Ta. B pacTBOpe 11e104n OKCUJ a30Ta
(IV) aucnpornopioHUpyeT ¢ 00pa30BaHUEM JIBYX COJIEH: HUTPHUTA (B KOTOPOM CTETIEHb OKUCIICHUS
azota +3) u HUTpaTa (B KOTOPOM CTEIEHb OKHCIEHUS a30Ta +5).
Hacanka (3) Takke CIyHUT JJis TIOTJIOMICHHS] HUTPO3HBIX Ta30B 3a CUYET aJIcCOPOIIMK HA TTIOBEPXHOCTHU
akTuBHpoBaHHOTO yris. Hacanka (3) HeoOXxoanma, Tak Kak mpu 00bIoi ckopocTu BeiaenaeHust NO;
MOJKET He YCHETh MOTJIOTUTHCS PacTBOPOM ruApokcuaa HaTpus. Hutposusle rassl, moMmumo NOy,
MoOryT coaepxath eme okcua azota (II), koTopslit oOpa3yercst mpu B3aUMOACHCTBUH OKCHJIa a30Ta
(IV) ¢ Bomoii:

3NO; + H,O = 2HNO3; + NO



Oxkcup azota (II) — HeconeoOpasyromuii, 6e3pa3IUnYHbIN OKCHI, HE TTOTJIONIACTCS] PACTBOPOM
[IeNI0YH, HO afcOPOUPYyeTCsi aKTUBUPOBAHHBIM YTIIEM.
JlemoncmpayuonHwlii onvim
«Oxucnenue oxcuoa azoma (Il) oo oxcuoa azsoma (IV)»
Jlo ypoka He0OXO0MMO 3aMOIHUTh IUIACTUKOBYIO OYTBHUIKY (OECIIBETHYIO MTPO3PAaYHYI0 OyTHUIKY U3
nonudyTHineHTepedranata (I19T), u3-mox HanutkoB) o0BEMOM 1,5 11 okcugom azota (II) meTomom
BBITECHEHUS BOJIbI. 1. MOHOOKCHT a30Ta yI0OHO MOTYy4YaTh B3aMMOJICUCTBHEM METAUTMYECKON METU C
pa3baBieHHOl a30THON KucioToi (~30%):

3Cu + 8HNO3 = 3Cu(NO3), + 2NO[J + 4H,0

K o0Ope3kam MeqHON MPOBOJIOKU WK CTpYXKaMm MeuieHHo npuiauBaroT HNO; (. 1,10 —
1,15 r/ecm3). He criemyeT momyckaTh pa3orpeBaHus CMECH BO M30exaHne 00pa30BaHUsI IPYTUX
OKCHJIOB a30Ta WJIM dJIEMEHTapHOTO a30Ta. CHavasa B peakIMOHHOM COCY/I€ TIOSBIISIOTCS Oyphie TTaphl
JIMOKCHJIa a30Ta, oOpa3zyromtuecs rmpu okuciaeHuu NO kucimopogom Bo3ayxa. Jis ourctku ot NO; u
opb13r HNOj3 oxcun azota (II) MOkHO pOMYCTUTH Yepe3 MPOMBIBHYIO CKIISIHKY € 5%-HBIM pacTBOPOM
NaOH u cobupaTh Haa BOJIOM.

OmnbIT ipoBOAUTCS TIO TATOM! BO Bpems 1eMOHCTpaluy yIUTENb TOKA3bIBACT, YTO OYThIIKA
HanoJiHeHa OeclBETHBIM ra3oM, okcuaoM azoTa (II). 3aTeM OTKpBIBAIOT KPBIIIKY, TOTYAC HAJl
TOPJIBIIIKOM OYTBUTKH MOSIBISETCS «00Ia49K0» KpacHO-Oyporo 1BeTa 3a CU€T OKHCICHUS MOHO-
OKCHJIa a30Ta KUCIOPOJOM BO3yXa:

2NO + O, = 2NO;,
ByTBUIKY MOXHO CJIeTKa CAaBUTh, & 3aT€M OTITYCTUTh, YTOOBI BO3AYX MOMNaJl BHYTpb. Toraa
o0pa3oBaHue TUOKCHA a30Ta OyeT HaOII0AaThCsl BHYTPU OYTBUIKH.
3areM B OYTBHUIKY HAJIMBAIOT HEOOJBIIIOE KOJIUYECTBO BOBI, 3aKPHIBAIOT KPBIIIKOW U HMHTEHCUBHO
BCTpsixuBatoT. bypas okpacka NO; ncuesaet 3a CU€T €ro B3aUMOIEUCTBUS C BOJIOM:

3NO2 (r) + H20 (x) = 2HNO3 (p-p) + NO (1)
W3 ypaBHEHHS BUIHO, UTO B PEAKIIMIO BCTyMaeT 3 00bEMa ra3a, a 00pa3yeTcst TOJIbKO OJUH, T.€. 00bEM
ra3oB B OyTBUIKE yMEHBIIAETCsl, OyThIIKAa HEMHOTO «CKUMaeTcs». Eci CHOBa OTKPBITH KPBIIIIKY,
CTEHKHU OYTBUIKHU pacIpaBsTCs, BHYTPb 3aCOCET BO3yX, okcua azoTa (II) okucnutes 1o okcuaa a3ora
(IV), cHoBa nosiButcs Oypas okpacka. [Ipu nobaBnenun Bobl OyeT CHOBa HAOIIOIATHCS
oOeciBeunBanue 3a c4ét noriomeHuss NO> BOIOM.

Yuurtenas MOABOIUT IIKOJILHUKOB K BBIBOY, YTO JJIs IPEeBpalieHus Bcero okcuaa azora (IV) B
A30THYIO KHCIIOTY HEOOXOUMO B PEAKIIMOHHYIO CMECh BBECTH OKHUCIHTEIh — KHUCIOPO/I.
Hemoncmpayuonnulil onvim
«B3zaumooeiicmeue oxcuoa azsoma (IV) ¢ 6000t u KucI10pOOOM, NOIYUEHUE A30MHOU KUCIOMbL»

OmnbIT poBOAUTCS N0 TATON! B XMMUYeckuil ctakaH HamuBaroT okoso 50 M
JTUCTHLTUPOBAHHON BOJIBI, YCTAHABIMBAIOT HA MATHATHYIO MEIIIAJIKY. 3aTeM B BOAY MOTPYKAIOT
TEPMOPE3UCTOPHBIN JATUMK TEMIIEPATYPHI, JaTYUK pH U JaTUMK 37EKTPONPOBOAHOCTH, KOTOPHIE
3aKpEIUISIOT B IITATUBE TaK, 9YTOOBI OHU HE KaCAIUCh SKOPSI MArHUTHON Metainkuy. [lokasanus
JATYUKOB HYKHO BBIBECTH Ha 3KpaH, 4TOOBI BUIETHU BCE YICHHUKH B Kjlacce. BKItoualoT MarHUTHYIO
MENIAJIKY ¥ 3aIlyCKAaI0T H3MEPEHHUS BeeX TPEX NaTunkoB. Kora moka3aHus TaTIMKOB
CTaOMITM3UPYIOTCS, 00 yUaIOIUECs 3aMMCHIBAIOT X B TETPab, B COOTBETCTBYIOIINE Tpadbl TAOIHUIIHL.

3aTeM B BOAY OJTHOBPEMEHHO C ITOMOIIBIO ABYX IITPHUIIOB MPOITYCKAIOT JUOKCHT a30Ta U
KHUCTIOPOJI. PErucTpupyroT nu3MeHeHHsI H3MEPSIEMBIX IMapaMeTpoB. TemMiiepatypa pacTBopa
YBEJIMYUBAETCS, UTO CBUJIETEILCTBYET O MPOTEKAHUU IK30TEPMUUYECKOM peakuuu. J{ist Toro 4roosl
W3MEHEHHE TeMIepaTyphl ObLIIO 3HAYUTEIBHBIM, CIeAyeT pacTBOPUTH He MeHee 100 M anokcuaa
azota, pH pacTBopa pe3ko yMeHbIIaeTCs, YTO CBUIETENbCTBYET 00 00pa30BaHUU CUIIBHON KUCIIOTHI.
DIEeKTPONPOBOAHOCTH PACTBOPA PE3KO YMEHBIIAETCS, UTO XapaKTepu3yeT o0pa3oBaHUE CHILHOTO
3JIEKTPOJIHTA.

Yuurens oOpaiaeT BHUIMAHUE YUSHHUKOB Ha TO, YTO HAJ BOJIOM B CTaKaHE OTCYTCTBYET
KpacHO-0ypasi OKpacka, T.€. B YCIOBHX JOCTaTOUYHOTO KOJMYECTBA KHCIOPOAa JUOKCH]T a30Ta
MOTJIONIACTCSI TIOJTHOCTBIO, MPU 3TOM MPOTEKAET 00paTUMas IK30TepMUYECKasT PEAKITHS:

4ANO, + 0, + 2H,0 2 4HNO; + Q
MeToanyeckne KOMMEHTAPHU



B 1ensix S5KOHOMUM BpEMEHH ISl IPOBEICHHSI IEMOHCTPAIIMOHHBIX OTIBITOB HEOOXOIMMO BCE
MPUTrOTOBUTH 3apaHee. B konby-peakrop AIIXP monoxuth MeIHYO MPOBOJIOKY (HIJIU CTPYKKH),
3aITOJTHUB HACA/IKH COOTBETCTBYIOIIUMHE PacTBOpaMu. KOHIIECHTPHPOBAHHYIO a30THYIO KUCIIOTY
MO>KHO HaJIUTh B MPUOOP HETIOCPEICTBEHHO Mepe/ OMBITOM. BaKHO OTMETUTH, UTO BTOPOU U TPETHIl
JIEMOHCTpAIOHHBIE ONBITHI ¢ NO; clieyeT IpOBOIUTH TOJIBKO MPH HAIMYHY B y4eOHOM KaOWHETe
XOpOIIEH BBITSIKKH.
3agaHus K ypoKy

I. 3aoanus na pazeumue hyHKYUOHATLHOU SPAMOMHOCHIU

1) Yro Takoe KpacHas a30THas kuciora?’
TepMuH «apIMAIIAsA KpacHas a30THAsE KMCII0Ta» UCIIOJIB30BAJICS BILIOTH 10 40-pIX ronoB XX
BEKa. JTO pacTBOP JAMOKCH/IA a30Ta B a30THOM KucIoTe. OH MOXKET OBITh MOTYYeH KaK HACHIIICHUEM
KOHLICHTPUPOBAHHOM a30THOM KUCIIOTBI AMOKCHIIOM a30Ta, TAK U IPHU Pa3JI0KEHUU a30THON KUCIIOTHIL.
IIpu B3anMOIeCTBUM KOMIIOHEHTOB CMECH, COAEPKAILEH HUTPAT HATPUS U CEPHYIO KUCIIOTY,
cHavana npu 100—110° C npoTtekaeT peakuus COrjaacHO ypaBHEHUIO:

W3 cmecu BoiensieTCs U IEPErOHSIETCs YUCTast a30THAs KUciaoTa. Eciu moBbICUTh TeMIiepaTypy
1o 150—170° C, To 6ombliast 9acTh a30THOM KUCJIOTHI HAUWHAET Pa3laraThCsl C BBIACICHUEM
JMOKCH]Ia a30Ta U KUCIIOPOAa:

JIMOKCHU a30Ta, PaCTBOPSISCH B MEPBBIX MOPLUHUAX OTTOHAEMOM a30THOM KUCIOTHI, M COOOIIAeT
€l KpaCHO-OpaHKeBbIi 1[BeT. HUKAaKOro Ipyroro Kpacuress 3/1eCh HET.

2) CocraBbTe ypaBHEHHs XUMHUUECKUX PEAKIIN#, KOTOPbIE MPOTEKAOT:

a) mpu 100—110 °C mexay TBEPABIM HUTPATOM HATPHUs U KOHIIEHTPUPOBAHHON CepHOM
KHCJIOTOM;

6) mpu HarpeBanuu 10 150—170 °C 6e3Bo1HOI a30THOI KUCIOTHL. OTBET:

a) NaNO;3; + H,SO4 = HNO3 [ + NaHSO,
WIH

2NaNO3 + H2804 = 2HNO3D + Na2804 6) 4HNO3 = 2H20 + 4N02 + Og

3). lunaMuka 3arpsisHeHUst aTMOc(epHOTo BO3/1yXa B Mockse'?:
I1] !ch11 — MpEIEIbHO JOMyCTUMAas KOHIEHTpalus, cpeauecyrounas — g NO; coctaiser 0,1
mr/m3.
a) PaccuuTaiite Maccy quokcunaa azorta B 1 M3 Bo3ayxa B IIEHTpaIbHOM YacTd MOCKBBI.
6) Onenure cpenHee KoarnuecTBo Mosekyl NOy, KOTOpOe 3a OJMH pa3 BIbIXaeT MOCKBHY,
MPOXKUBAIOUINM B IEHTPaJIbHOM yacTH ropoaa. O6bEéM Broxa npuMure paBHbM 0,5 1.

o matepuanam kH.: Crenus b./l., AnmukGeposa JI.}O. Kaura no xumuu a1t 1oMaIrHero YTeHus. —
M.: Xumus, 1994. — C. 226.

1 Tunamnka 3arpa3HeHus arMocgepHoro Boznyxa B Mockse // [IpaButensctBo Mocksbl. [lenap-
TaMEHT IPUPOIOIOIB30BAHUSA U OXpaHbl OKpY»XKarotei cpeabl. — http://www.dpioos.ru/eco/ru/
air_dinamic (nata oopamenus 11.05.2021)
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a) Mo =0,1-1,1=0,11 mr
m \Y -C

6) N N = NO2-N a= gdoxa NO24 N MNO2

O MNO2

2 .
N =05n 0,11-10-61/1-6,02 - 1023 monp—1 =7,2 - 1014 monexyn
NO2 46 r / MOIb
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Puc. 17. KapTta 3arpsi3HeHus: BO3yxa TUOKCUAOM a30Ta B Mockse u 6nmxaiiieM [TogmockoBbe
1. 3aoanue ons noocomosxu k I'HA, BITP

1) Hanmmmure ypaBHEHMs peakui, C TOMOLIBI0 KOTOPBIX MOKHO OCYIIECTBUTH
IIPEBPALLCHUS 10 CXEME:

1 C 2004 roma HaMeTHIACh TGHAGHIMS MEUICHHOTO, HO YCTORYMBOTO IPHPOCTA 3arps3HEHIS
nuokcusioM azota (3—35 % B rox). [Ipu 3TOM pocT coaepkaHus TUOKCHIA a30Ta OTMEUCH U Ha KHUJIBIX
teppuropusix ropozaa (1.1 IIAKcc ns nenrpansHoit yactu ropoaa u 0.8 ITIKce ans nepudepuitpix
KUJIBIX TEPPUTOPUIT). DTO CBA3AHO C TEM, YTO OKCHJIbI a30Ta HANOO0JIEEe CIOKHO «I10JIABIISIFOTCS»
CpelU APYruX 3arps3HAIOIIMX BEIIECTB IIPU UCII0JIb30BaHUN HEUTPAIU3aTOPOB Ha aBTOTPAHCIIOPTHBIX
czpe/:[CTBax.

' B Mockse B MIOJITOPA pa3a ymajo coJepx aHue AUOKcuaa a3ora B Bo3ayxe // PUA Hosoctu,
20.04.2020. — https://ria.ru/20200420/1570278347.html (zaTa oopamienus 11.05.2021)
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NH; [0 NO 0 NO; U HNO3 [J NH4NO3
Jnst 4eTBEPTOrO MpEBpaIIeHUs] COCTaBbTE COKPAIIEHHOE HOHHOE YpaBHEHUE peakiuu. OTBET:
1. 4NH3 + 50, 0°0'> 4NO + 6H,0 2. 2NO + O, = 2NO,
3. 4NO, + O, + 2H,0 = 4HNO;
4. HNO3 + NH3 = NH;NO;
5.H++ NH3 = NH+
2) BribepuTe BemiecTBa, ¢ KOTOpbIMH pearupyet okcua azota (IV):
1) cepHuCTBI ras;
2) YIIIEKHUCITBIN Ta3;
3) rUIpOKCHI Kanus,
)
)

1N

a3oT;
5) KHCIIOpO/I.
Ortser: 1, 3, 5.
3) Mcmonp3yst METOJT JIEKTPOHHOTO OanaHca, paccTaBbTe KOX(PPHUIIMEHTH B YpaBHEHUH pe-
aKIMH, CXeMa KOTOPOH:
Tc + HNO; 0 HTcO4 + NO, + H,O
Onpeznenute OKUCIUTENb U BOCCTaHOBUTENb. OTBET:
Tc + 7HNO;3 [J HTcO4 + 7NO; + 3H,0

+5 | +4
7 N+|le J0—> N

0 +7

Te—7e 00— Tc

TC — BOCCTaHOBHUTEND,

HNO; — oxkuciurens 3a caer N+5.

Tembl 603MONCHBIX NPOCKMHBLX U UCCIEO08AMENLCKUX PAOOM

1. Koppo3sus cranu moja AeiicTBUEM HUTPO3HBIX I'a30B U CIIOCOOBI 3alIUTHI OT HEE.
OmnpeneneHne coaep)aHus JUOKCHIA a30Ta B BO3IYXE.
buonornueckas pons okcuaa azora (II).

2
3.
4. Ponp HuTpudumpyromux 6akTepuii B KpyroBopoTe a3oTa.
5

[Touck HampaBiieHUI CHU)KEHUS! BBIOPOCOB HUTPO3HBIX Ta30B B aTMochepy.

Ypox 7. Kanvyuii u ezo coeounenusn

Kanpumii ¥ ero CoOeIMHEHUS IMUPOKO PACTIPOCTPAHEHBI B IPUPOJIE M UTPAIOT BAXKHYIO POJIb B
KU3HH YeJIOBEeKa U 00IIecTBAa. 3HAHUS O COCTUHEHUAX KAJIBIHSI TO3BOJISIOT IIOHUMATh SBIICHHUS,
POMCXOIAIINE B OKPYXKAFOIIEM MHPE, & B HEKOTOPBIX CIIyYasix U yIPaBIATh XUMHUUCCKUMU
npoIeccaMu.
Tun ypoka: koMOMHHPOBAaHHBIN (YPOK U3yUSHHSI HOBOTO MaTepHaa)
Llens ypoka: co3/1aTh YCIOBHS U U3ydeHUs (PU3MUECKUX U XUMHUUECKUX CBOMCTB KAJIBLHUS U €T0
COEIMHEHUH, TPUMEHEHHs COeTUHEHNH, HOpPMUPOBaHMS [TO3HABATEIbHBIX YHUBEPCATIbHBIX AEHCTBUI.
[TpoomKHUTENBHOCTD YPOKA: OJIMH aKajieMuieckuil yac. [manupyemple pe3ynbTaThl:
Ilpeomemnule:

' MPUMCHATb OCHOBHBIC MCTObI ITIO3HAHUWA: Ha6J'II-O,Z[eHI/Ie, HU3MCPCHHUC, DKCIICPUMCHT,

‘ XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA KaJIbLMS U €r0 COeTUHEHUH,
MPOBOJIUTH OMBITHI, MOJTBEPAKAAIOLINE XUMUUYECKUE CBOMCTBA TUAPOKCH]IA KAJIbLIUS;

: XapaKTEPU30BaTh B3aUMOCBSA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJLJIOB;

: coOmroaaTh npaBuia 6e30nacHoi paboThI MPU MPOBEACHUH OTBITOB.
Memanpeomemnule:

: MO03HABATEJIBHBIC: aHATTM3UPOBATh, 00Pa0aTHIBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO,
UCIIONIb30BATh €€ JIJISl peIIeHHs TOCTABICHHBIX YUYEOHBIX 3a/1ay;



' PErYIATUBHBIC: KOHTPOJMUPOBATE U OLICHUBATL PE3YJIbTAThI yqe6H0171 ACATCIIbHOCTH,
BHOCHUTHb KOPPCKTUBEI B UX BBIITIOJIHCHUC,

‘ KOMMYHHUKaTUBHbIE: 3(EKTUBHO paboTaTh B Iape, B TPYIIIE MPU PEIICHUN yUYEOHBIX
3azad.

Jluunocmuuwie:

: pa3BUBATh MPAKTUYECKHE HABBIKH MO UCTIOIB30BAHUIO Y4eOHOTO 000pYI0BAHNUS;

: c(hopMHUpPOBaTh IO3HABATENBHBIA HHTEPEC, HANPABICHHBIA HA N3YUYE€HHE XUMHYECKUX
COEIMHEHUH KalblMs U UX IPUMEHEHHE B KU3HU YEJIOBEKa.
O0opynoBanue, mporpaMMHoe o0ecrie4eHre U pacxXoJHble MaTepHaJIbI

Kommnerotep, mporpammuoe obecrieuenue Releon Lite, nudpossie naTanku
AJIEKTPONPOBOHOCTH, AaTuuK pH; crakan xumuueckuii (50 mut); ctakan xumuyeckuit (150 mu);
dapdopopas yarika; mpudOp A NOTYyUSHHs Ta30B, 3apPsHKEHHBIN MPaMOPOM U COJISTHOM KUCIIOTOM;
LITaTUB C 32KUMOM, IINAaTeNb; MUHLET; JUCTUIUIMPOBAHHAS BOJA; U3BECTKOBAs BO/A; COJISTHAS
kuciuota (1:2); Mpamop (Kycouku); pacTBop deHonpTarernHa, KoK MUHEPAIIOB.
Xoa ypoka
Jrtan ypoka 1. Opranu3zanuoHHbIN
[Ipeanonaraemasi mpoIOJKATENLHOCTD: 1—2 MuH. [lemarornyeckast 1eITeIbHOCTh YUUTEIIS:
IpoBepsieT FTOTOBHOCTh K YPOKY, OPraHU3yeT paboTy Kiacca Ha YpoKe, cO3aéT MOI0KUTEIbHBINA
HMOLIMOHAJIbHBIN HacTpOl y 00y4aroImuxcsl.
VYuyeOHast 1esITeTbHOCTh 00yUYatOIUXCs:
HMOLIMOHAJIBHO HACTPAUBAIOTCS HA MPEACTOSAUIYIO YUEOHYIO eATeIbHOCTh

Jran ypoka 2. AKTyajau3anus u 00001eHne 3HaHU i

[Ipennonaraemas npooskuTenbHOCTh: 10 MuH. [lenaroruyueckas neaTeIbHOCTh yUUTENS:
npesaraeT yqaumcs IpoCciIyliaTh CEPUI0 CYXKISHUN U Ha UX OCHOBE OIPENEIUTh TEMY YPOKa U
1enb ypoka. Ha mo0om sTamne BhICKa3bIBaHUS CYKIECHUI MOXKHO O3BYUUTH OTBET.

O KakoM 3JIeMEHTE UJIET Peyb?

Mertani.

B coenuHeHusax mposBIsIET TOIBKO BaJIEHTHOCTH |1 .

Haxonurcs B 1V nepuoae Ileproandeckoit CHCTEMbI XUMUYECKHUX JIEMEHTOB.
OuyeHb aKTUBHBIA METAJJI, HA BO3AYXE OBICTPO OKHUCIISAETCS.

BceTpeuaeTcs B mpupoie TONBKO B BUAE COCAUHEHHIA.

uUlT AW N —

6. BxonuT B cocTaB Meina (MpamMopa, SITYHO# CKOPITYITbI, U3BECTH U T. I1.).
[Tocne omnpeeneHust SIEMEHTa U TEMBI YpOKa Mpe/laraeT AaTh XapaKTePUCTHKY KalIbIMs Ha OCHOBE
ero nojsioxkeHus B Ilepnoanueckoil cucreme (cM. MaTepuaisl A KonupoBanus). [Ipeanaraer onHomy
U3 YUCHHKOB 3a4NTATh XapaKTEPUCTUKY KaJIbITUSI.
VYueOHas IesITeIbHOCTh 00YYarOIIIXCSI:
BBICKA3bIBAIOT CBOM MPEAIMOJIOKEHHUS; COTJIACOBBIBAIOT C YUUTEIIEM TEMY U II€JIb YPOKa; MPEJIararoT
CIIOCOOBI ¥ CPECTBA TOCTIIKEHUS TICITH.
BBIMOHSIOT 3a1aHUS TI0 XapaKTEPUCTUKE Kablins. [[pOBEPSIOT OTBETHI 110 XapaKTEPUCTUKE KAJIBITUS

Jrtan ypoka 3. O0bsicHeHHe HOBOIr0 MmaTepuaJja. [lpuMeHenne 3HAHUI B HOBOM CUTYyallM U
[Ipenmonaraemast npoIOHKUTENBLHOCTD: 17 MuH. Ilenarornyeckast 1eATeIbHOCTh YUUTEIIS:

1. OOBsCHSCT ydJalIMMCs HOBBIM MaTepuall ¢ JEMOHCTpanueid (QU3MUecKuX CBOWCTB
KaJbliis, OCOOEHHOCTSMHU €0 XPaHEHUs B CBSI3U C €0 BBICOKOW aKTUBHOCTHIO. OTMeUast akTUBHOCTb
KaJblMs, MpeiaraeT y4eHHKaM CIPOTHO3MPOBATH CHOCOO MONy4YeHHs Kanblms. JlemoHcTpupyer
B3aMMOJCHCTBUE KalbLUg C BOJOW M IOCIEOYIOIIUM OIPEACICHUEM XapakTepa cpeibl pacTBopa
THJIPOKCHIA KaJIbIHS ¢ TIOMOIIbI0 naTanka pH u penondranenna.

2. IIpoBomur »skcnepuMeHT «B3auMomeicTBME OKCHMJA KalbLHUg C  BOJOM» €
MOCJIEAYIOLIUM OIIPEIEICHUEM XapaKTepa Cpebl.



3. K oOpa3yromemMycst pacTBOpy THAPOKCHAA KalbI[Ms BMECTE C OCAJKOM IMPUIMBAET
colisiHyr0 KucioTy. Otmewaer, uro woH Ca2+ OecuBereH. BHOCHT B TMOJIYYEeHHBIH pacTBOpP
HUXPOMOBYIO IICTIIHO. 3aTeM noMemacT NCTJI0 B IUIaMd CIHUPTOBKH. HpI/I BHCECCHUU B IlJIaMA
PacTBOPUMBIX conen KaJIblUA IJIaMs OKpAallIMBaCTCA B KI/IpHI/I'—IHO-KpaCHI)II\/’I IIBCT.

4. VYyamuecss B TeTpaisx 3alKChIBAIOT YPAaBHEHUS MPOTEKAIOIINUX MPOLECCOB, OTMEYAIOT
MIPU3HAKU PEAKLIUN.
S. [lpennaraer ywammuMmcs BBIMOJHUTH JaOopaTopHbIi  ombiT  «B3aumopeiicTBue

M3BECTKOBOM BOJIBI C YIJIEKUCIIBIM T'a30M», 3HAKOMUT YYCHUKOB C METOJAMKAMH MPOBEICHHS OIBITA,
pa3naéT 3aaHre U 000pYJAOBaHKE U AA€T HHCTPYKIUIO IO padoTe.

6. Bremonnsiror mabopaTopHyro paboty; pabortas B mapax (B TpyImax) MO0 HHCTPYKIUH,
0hOpMIIAIOT PE3yJabTaThl U3MEPEHHN W PAcu€Thl B TETPAAU WM HA CIEHHUATBHBIX OJIaHKaxX (CM.
MaTepHaIbl 1)1 KOMPOBaHus ). JlenaroT BEIBOIBI IO paboTe.

7. 3HAKOMHT YYaIIUXCS C COCIUHEHHUSIMH KalbliUs, PaclpOCTpaHEHHBIMU B MpUpoe (C
JEMOHCTPALSIMU MUHEPAJIOB U UX COCTAaBOM), U IPUMEHEHUEM COEIMHEHUN KaJIbIUsl, OTMEYAeT PoJib
KaJIbIUsl B OPraHU3ME YeJI0BEKa U KUBOTHBIX.

VYueOHast nesITeTbHOCTh 00yJaromuXxcs:

3aMMCHIBAIOT HA3BaHUE MUHEPAJIOB U UX COCTaB, 00JIACTU MPUMEHEHUS COSAMHEHHUI KaJIbIUs

Jrtan ypoka 4. KOHTpPoJIb YCBOEHHS, 00CY KIeHUE TONYIIEHHbIX OIIUO0K M MX KOPPeKIUs
[Ipeanonaraemas npoaomkutenbHOCTh: 10 MuH. [lenaroruueckas 1eATeIbHOCTh YUUTEIIS:
OpraHu3yeT o0CYKJIE€HUE Pe3yIbTaTOB HCCIEIOBAHUS, TPOBEPSIET MPABUIBHOCTh 3aTUCAHHBIX
ypaBHEHUH peaKklui U CAETaHHBIX BEIBOJIOB. OTMEUaeT BaKHOCTh MPOTEKAIOIIUX MPOIIECCOB B
KU3HEEATEIBHOCTH YEIOBEKa.

VYueOHast 1esITENbHOCTh 00YyJaIOMINXCS:

CPaBHHUBAIOT PE3yNbTaThl paObOTHI B Mape (B IPYIIE) C JaHHBIMH, MTOJYYEHHBIMH IPYTUMH YU€HUKAMH;
MIpU HEOOXOIMMOCTU KOPPEKTUPYIOT BHIBOJIBI M YPABHEHHUSI XUMUYECKHUX PEAKIIUA

Jrtan ypoka 5. Undopmanus o foMalIHeM 3aJaHUHN U peduiekcus

[Ipennonaraemasi mpoOJKUTENBLHOCTh: 6—7 MuH. [lenarornueckast 1eATeIbHOCTD YUUTES:
UHPOPMHPYET O TOMAITHEM 3aJIaHUH, TaET KOMMEHTAPHI 10 €ro BHITOTHEHUIO; MTPEIaraeT aHKeTy
pediekcuu K ypoky u pacuét « HIUBUIyallbHBIN HHIEKC KaueCTBa YPOKay;

MOJIBOAUT PEQIEKCUBHYIO CTATUCTUKY YPOKa MO0 KOJIMYECTBY YYEHHUKOB, Y KOTOPHIX HHJEKC KauecTBa
BBIIIIEC 3HAYEHUS 5;

JEMOHCTPUPYET 3aIUCh LEIH ypoKa, cipammnBaeT: «Kak Bbl gymMaere 1oCTUTHYTa U 1enb?» Eciu
npobiemMa He pellieHa U Lellb He JOCTUTHYTA, MpejiaraeT oObsICHEHNE U 3aa€T B IOMOJIHEHUE K
JIOMAIlIHEMY 3aJIaHUIO MTOyMAaTh HaJl MPUYMHAMHU 3TOTO.

VYuyeOHast 1esITeTbHOCTh 00yUYatOMIUXCs:

3aJ1al0T YTOUHSIOIIME BOPOCH! O BBIIIOJHEHUU JIOMAIIIHETO 33a/JaHUS; PACCUUTHIBAIOT
«MHOMBUyanbHBIA HHAECKC KAYECTBA YPOKay;

OTIPEEIIAIOT CTENEHb COOTBETCTBUS IIOCTABJICHHOM 1IENTU U Pe3yJIbTaTOB JI€ATEIbHOCTH; CTENICHb
CBOETO MPOJBHKEHUS K LIENH;

BBICKA3bIBAIOT OLIECHOYHBIE CYKIEHUS U COOTHOCAT PE3YJIBTATHI CBOEH AEATEIBHOCTH C LIEIBI0 YPOKa
MarepuaJn 1Jisi NOATOTOBKH K YPOKY

HNucTpykius k 1abopatopHOMY OBITY «B3anMoelicTBrEe M3BECTKOBOM BOJIBI C YTJICKUCIIBIM Ta30M.

+ 3amycTHTe Ha perucTpaTope JaHHBIX MporpaMmmHoe odecrieuenue Releon Lite.

‘ [MoakrouuTe TaTIUK SIEKTPOITPOBOTHOCTH.

' B crakan Hanelite 20 M1 pacTBOpa U3BECTKOBOW BOJIbI, OYCTUTE B HETO NaTUUK
3IEKTPONPOBOTHOCTH, 3aKPETIIEHHBIN B JIallKe IITaTHBA.

. HabGnronaiiTe 3a n3MeHEeHHEM 3HaUYCHUS JICKTPONpoBoaHOCTH. Korna moka3anus
AIIEKTPOTPOBOTHOCTH MEPECTAHYT U3MEHSTHCS, 3AIUIITUTE 3HAYCHNE B TAOIUITY.

‘ B TedeHne HECKONBKUX MUHYT MPOITyCKANTE Yepe3 U3BECTKOBYIO BOJY YITIEKUCIIBIN
ra3, UCTOJIB3ys MPUOOP JJI TOaydeHHs ra3oB. OOpaTHUTe BHUIMaHUE Ha CKOPOCThH ITPOITYCKaHUS



yriekucaoro ra3a. OHa He 10/KHa ObITh O4€Hb 00JIbIION. PerynupoBaTh nogayy ra3a MoKHO €
noMoIIbIo Kpana. HaGmoaiiTe 3a n3aMeHEeHnEM B pacTBOPE U M3MEHEHUSIMU 3HAYCHUS
3JIEKTPOIIPOBOIHOCTH.

‘ IIpomyckaiiTe yrileKuciablid ra3 10 MOJy4eHHs IpOo3pavyHoro pacreopa. Hanelire B
npoOUpPKyY 2 MJI TOTYYEHHOTO NMPO3PAYHOro pacTBOpa U HarpeiTe Ha MIIaMeHU CIIUPTOBKU. UTo
HaOmmronaere? Kakoii ra3 seigersiercss? Kakos cocraB ocamka?

: 3anonHuTe TabIMILy pe3yIbTaTOB ONbITA U CAeNaiTe BbIBOABL. B BbIBOgax oTpasute
MIPOIIECCHI, TPOTEKAIOIIME B PACTBOPE (B BUJIE XUMUYCCKUX YPABHEHUI) U U3MECHEHUS 3HAUCHUI
AJIEKTPOIPOBOJHOCTH.

- Haneiite B mpoOupKy 2 MJI HOJXY4E€HHOTO MTPO3PAYHOrO PACTBOPA M HarperuTe Ha
TuiaMeHu crupToBkH. Yto Habmogaere? Kakoii ra3 Beigensiercsa? KakoB coctaB ocanka?
KOHmpOJZbele B80NPOCHI

1. Tloyemy m3MeHsieTCsl 3HAUCHHE DJIEKTPOIPOBOJHOCTH W3BECTKOBOW BOJBI MPH MPOIYCKAHUH dYepe3
He€ YIIIEKUCIIoro raza? 3anuiuTe YpaBHEHUsI XUMUUECKUX PEAKIHH, TPOTEKAIOIIUX [IPH 3TOM.

MaTtepuan gnsa KonupoBaHUA

XapaKkTepucTHKa KaJbLHs
XapakTepucTHKA Kanbumit

[TopsiakoBbIil HOMEp

OTHOCHUTENRHAS aTOMHAas Macca

3apsn sapa

OO6111e€ YNCIT0 SIIEKTPOHOB

Hucno 31eKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJI0€

CTeneHn OKHUCICHUS

@Dopmyra BBICIIETO OKCHJIA U €T0 XapaKTep (OCHOBHBIN, KUCIOTHBIN)

dopmyia THAPOKCUIA U €TO XapaKTep
Tabmuia pe3ynbTatoB paboThl

Ne HccaexyeMblii pacTBOp JJ1eKTPONPOBOAHOCTH, MKCM/cM
onbIiTa

1 I3BecTKOBas BoIa

2 PactBOp ¢ ocamkom™

3 PacTBOp mociie pacTBOpeHUs ocaaka

*HeobxomMo 3amicath HaMMEHbIIEe 3HaYeHNE SIEKTPOIPOBOTHOCTH.
Anxera qns pacuéra «HMBUIyanbHOTO MHJEKCA KauecTBa ypoka» (cM. paboty «M3y-ueHue cTpoeHust



TeopeTnueckoe MosicHeHHE
Ecnu B pacTBOp ruApoKcuaa Kalblus MIPOMyCcKaTh YIIEKUCIBINA Ta3, TO 00pa3yeTcss HEpacTBOPUMBII
KapOOHAT KaJIbITUs:

Ca(OH), + CO, = CaCO3[1+ H,ODneKTponpoBOHOCTh pacTBOpa MO Mepe BBIMAJACHUS
KapOoHaTa KaJbIHs OyJeT CHIKaThcs. Koraa Bce HOHBI KaJbIHsl IIEPEHIyT B OCaIOK,
AIIEKTPOTPOBOTHOCTH pacTBopa Oyner MuUHUMaNbHOU. [Ipy nanpHeneM IponyCKaHUH YTIASKUCIOrO
raza OyJeT MPOUCXOIUTh PACTBOPEHUE KapOOHATA KAJBIHS U 3JICKTPOIPOBOJAHOCTD pacTBOpa OyaeT
YBEJIIUMYUBATHCS.

CaCO3+H,0+CO, = Ca(HC03)2
MeToanuyeckre KOMMEHTApPUH
B 1iensix SKOHOMUM BpEeMEHH ISl TIPOBEICHHSI Ta00paTOPHOTO OMbITa HEOOXOMMO 3apaHee
MPUTOTOBUTE MPUOOPHI JUISI OTYICHHUS Ta30B, 3aMOJHUB UX KyCOukaMu Mpamopa. PacTBop constHO#
KHCJIOTHI HAJIMBAIOT B IPUOOP HEMOCPEICTBEHHO MEPE]T OTTBITOM.

PactBOp ruppokapOoHaTa KambIUs OCTIE KUTITIYCHUS MOYKHO MCCIIEIOBATh HA DJIEKTPOIIPOBOTHOCTb.
OpHaKo BCIIEACTBHUE JIETYYECTH XJIOPOBOIOPO/IA, AIEKTPOIIPOBOTHOCTH MOXKET OBITh BEICOKOH. A 3TO
MPOTUBOPEUYUT XUMHUUECKHUM MPOIIECCaM.

3agaHus K ypoKy

/. 3aoanus na pazeumue QyHKYUOHATILHOU PAMOMHOCIU

1) Xumuueckue nporecchl, UCCIeI0BaHHbIE B J1aA00PaTOPHO paboTe, IIPOUCXOAAT B IIPUPOJIE.
OOpa3zoBaHre CTAJIaKTUTOB CBSI3aHO C BBIACIIEHHEM KapOoHaTa KallbllMs W3 pacTBOpa
runpokapOoHara kanbius. Kak 3Tot nporecc nposecty B tabopatopun?

Puc. 18. O6pa3oBaHue CTATAKTUTOB B TIEIIEpax

Orser:

Harpets pacTBop runpokapOoHaTa Kaablus 10 KuneHus. [Ipu 3ToM OH pas3nokuTCs ¢ BblIeJIEHUEM
KapOOHAaTa KalbIIHsI, YIIIEKUCIIOTO T'a3a U BOJBIL.

|

2) [lpu cTupke pykamu Xo3siika yBHJETa MHOXECTBO My3bipel. OHHM IepennBaiuch
Pa3HBIMH IIBETAMH M MX OBLIO 04eHb MHOTO. ChopmynmpyiiTe BEIBOJ O TOM, B KaKOH BOJIE CTHUPAET
X03s1iKa: MATKOM MK skEcTKoM. Kakue mpu3Haku MOATBEPKAArOT BAlll BEIBOJ?

Puc.19. Cmupxa 6envs



Ortser:
Xozstitka ctapaeT 6enb€ B MITKOM BoJie. MBIJIO IEHUTCSI M Ta€T My3bIpU TOJIBKO B MSTKOM BOJIE.

2 3aoanue onsa noocomoexu k I A, BIIP

1) Hanwuiuure ypaBHEHHs pEaKiyii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHTH MIPEBPALICHHS
o CXeMe: 1 2 3
Ca [J CaO [ Ca(OH); [J Ca(NOs3),
s TpeTbero npeBpallieHus COCTaBbTE COKPAIEHHOE YpaBHEHUE peakuuu. OTBeT:
1. 2Ca+ 0,=2Ca0
2. CaO + H,0 = Ca(OH);
3. Ca(OH); + 2HNO3 = Ca(NOs3), + 2H,0
4. H+ + OH—=H,0

2) C KakuMU BemecTBaMu OYIET pearupoBaTh raméHas U3BeCTh:

1) cepHUCTBIM Ta30M  3) CONSIHOW KHUCIIOTOM

2) yrapHbIM ra3om 4) enxum Hatpom OtBeT:1, 3.

3) Kakue /1Ba U3 MepeUYKCIICHHBIX BEIECTB OYIyT BCTYIATh B PEAKIIUIO C OKCHIOM KAaJIbIUs?
1. Cu(OH),

2. HNO;

3. O

4, Ba(OH),

5. CO;, Otser: 2, 5.
Tembl nPOCKMHBIX U UCCIeO08AMENbCKUX PADOM

1. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

2. Omnpenenenue ®ECTKOCTH BOJOMPOBOIHOM BOIBI.

3. IlpuMeHeHHE COeTUHEHNI KBS B MEUIINHE.

4. Kanpiuii B mpupoje. Murpanus Kajablus B OKPYXKarOIIEM MUPE.
5. Kanbpmuil B )KU3HU YenoBeKa.

JlabopaTtopHblie padoThI
8 knacc
Ilpakmuueckaa paooma Ne 1.
«H3yuenue cmpoenus nnamenuy
Teopemuueckas uacmo

I'opeHne — CIOXHBII MPOLECC, COMPOBOKIAOIINIACS BBIACICHUEM YHEPTUH, KaK MPaBUIIO, B
BHJIC TeIlJIa U cBeTa. Pa3nmnuaroT romoreHHoOe ropeHue (Hampumep, nmpu paboTe Ta30BOM TOPENIKH), U
TeTepOreHHOe TOpeHHe (HampuMmep, TOpeHHEe CIUpTa W CyXOoro roprodero). B paccMoTpeHHBIX
npuMepax Ijaams UMeeT CXOAHoe cTpoeHue. B HEM MOKHO BBIJEIUTH TPU YACTH.

1) BayTpeHnuii KOHyC TEMHOro IBera (B ClIydae Ta30BOM TOPEIKH CHHErO I[BETA) C HU3KON
temreparypoit ~ 300—500 °C. 3aech NpoUCXOAUT UCTIAPEHHUE U PA3JIOKEHUE TOPIOYETO BELIECTBA.

2) CpenHuii BOCCTaHOBHUTENBHBIM KOHYC COCTOMT U3 CMECH BO3JyXa M TOPSAIIETo rasa. 31ech Mo
BiusiHUEeM Oosiee BbicOKoM TemrepaTypbl (1500—1800 °C) mpoaykThl MCHapeHUsT U Pa3i0KEHUS
TOPIOYUX BEIIECTB AKTUBHO PEArupyroT ¢ KHCIopoaoM. Eciu yacTe yriepoia octaércsi CBOOOAHOM, TO
€ro Mejibyailie YacTHIbl PACKAIAIOTCS U MPHUIAIOT IJIAMEHH SIPKOe CBEYEHME. JTa 4acTh IJIaMEHH
6orara yrapupiM TrazoM CO — CHJIBHBIM BOCCTAaHOBHMTEJIEM, II03TOMY €€ Ha3bIBaIOT
BOCCTAHOBUTEIbHOW. Touka Hambonee BBICOKOH  TeMMeEpaTypbl HAXOAUTCS Ha  OCTPHE
BOCCTAaHOBUTEJIBHOI'O KOHYCA.

3) BHenHuii OKUCIUTEIBHBIM KOHYC 00pa3yeT HEBHUIUMYK OOOJIOUKY, OKPYKAIOUIYIO TIIaMS.
3n1ech Moj BIMSIHUEM 3HAUUTEIBHOTO MPUTOKA KHUCIOPOJa BO3yXa MPOUCXOJUT IMOJIHOE OKHCIIEHHE
roprouero BeniectBa 10 CO; u HO (npu ropeHnu cyxoro roproyero Ha OCHOBE ypOTPOIIMHA TaKKe



obpaszyetcs Np). Ilpu sTom octaércst M30BITOK KHCIOpPOJA, KOTOPBIM MpH BBICOKOI TemmepaType
00J1a1aeT BBICOKOM OKHCIUTENBHON aKTUBHOCTHIO, TO3TOMY BHEIIHSS YacTh IJIAMEHU HA3bIBACTCS
OKHUCIIUTEILHOMN.
Hcrnonb3ys moayB BO31yXa, MOXKHO YBEJINYUTh TEMIEPATYPY ILUIAMEHH.
IIpakmuueckas yacmy
Llenv onvima: N3y4UTh CTPOEHUE TUIAMEHH, OIIPEIEIUTh TEMIIEPATYPY B PA3HBIX €r0 30HaX IPU
UCIIOJIb30BAHNUHU PA3JIMYHBIX UCTOUYHUKOB TEILIA.
Ilepeuenv oamuukos yughposoi rabopamopuu. TATINK TEMIIEPATYPBI TEPMOTIAPHBIIL.
Hononnumenvrnoe 060pyoosanue: MTATUB C 3AKUMOM; JIepKaTelNb ISl MPOOMPOK; CIIUPTOBKA.
Mamepuanvl u peaxmugsl: CIAPT dTUIOBBIN; CyX0€ rOPIOYEE; CBEYa.
Texnuxa 6e3onacnocmu:

1. PaboTa cBs3aHa C OTKPHITHIM IJIaAMEHEM — OEPEruTech 0XKora.

2. TepMonapa MMOCJIC U3BJICUCHUSA U3 TINIAMCHH OCTBIBACT HC Cpa3y — 6eperHTeCL OXXora.

3. B CIIMPTOBKEC COACPIKUTCA roprovdast ) KU IKOCTb.
HHcmpyKL;uﬂ K 6blNOJIHEHUIO.

1. [TonkmrounTe BBICOKOTEMIEPATYPHBIM AATUMK (TEpMoONapy) K perucTpaTopy JIaHHBIX
(KoMIIbIOTEPY). 3aKpenuTe NaTYUK B IITATUBE TaK, YTOOBI €r0 KOHYUK Kacajcs GUTHIIS CIUPTOBKH.

2. 3axkrure cnuproBky. Korma nokasaHus CTaOWINM3HPYIOTCS, 3alUILIUTE 3HA4YEHUE
TEeMIIEpaTyphl Ha cXxeMe m1aMeHu (puc. I).

Puc. 1. Touku U3MepeHus: TeMIEepaTyphbl IUIAMEHU

3. IlepememanTe aT4UK TEMIEPATYPBI B CIEAYIOIIYIO TOYKY IUIAMEHU B COOTBETCTBUU CO
cxemoit. Jlyis aToro ocnabmusiite MydTy U nepemerniaite e€ (BMeCTe ¢ JIAKOW M JTaTYMKOM) B HY>KHOE

mecto. Korma mokasanus CTaOMIM3HMPYIOTCS, CHOBAa 3aHOCHUTE 3HAYCHHE TEMIIEpaTypsl B
COOTBETCTBYIOIIEH TOUKE Ha CXEMY.

4. Tax u3mMepbTe TeMIepaTypy BO BCEX TOUKaX INIAMEHH, OTMEUYCHHBIX Ha CXEME.

S. IToBTOpPHTE NENCTBHS CO CBEYOH U CYXUM TOPIOYNM.

6. Obopamume e6Humanue! Tlpu W3y4YeHUH CTPOEHUS IUIAMEHHM CYXOr0 TOPIOYETO
ucnonb3yetcs 1/4 yacteb Tabsnetku. Kycouek roproyero nomenaroT Ha KepaMUYECKYIO TUIUTKY.

7. BHecure B muiams CIMpPTOBKM Ha MOJMHUHYTHI IpoOupky. M3Bnekure mpoOupky u3
TUITAMEHH U PACCMOTPHUTE €€ TOBEPXHOCTb.

8. [ToBTOopuTE OMBIT CO cBeuoil. Kakoro nera oopazoBaiicst HanéT? Uto 310 3a BewecTBo?

Pe3ynbTaTel n3MepeHnii/Ha0 0 ICHUHA

Temneparypa (Temmneparypa B Temmneparypa B [Urto
Ne  [McTouHuk 0K0J10 GUTHJIA |[cCpeaHel BepXHel 00pa3oBajioch
TeNJI0ThI (Kycouka YACTH IJIAMEHHM YACTH IJIAMEHH HA OBEPXHOCTH
roproyero) npoou pKu
1 CrnmpToBka




2 Caeya

3 Cyxoe roprouee

Bwvisoowt:

B BBIBOIaX yKa3aTh, KAKOW UCTOUYHHUK TEILIOTHI MPEIIMOYTHTEIBHO UCIIOIB30BATh B XUMUYECKOH
71a00paTOPHUH U TTOYEMY.

Koumponvhwvie sonpocol:

1. Kakoii HCTOYHHK [JITaMEHH ObLI UCTIOIb30BaH?

2. Kakas yacTb miaMeHu camast ropsigas?

3. Jlo xaKko¥ MakCHMaIbHOU TEMITEPATYPhl YAAETCS IPOTPETh TepMoIapy?
4. Yro ropsiuee — IICHTP TUIAMEHH WU Kpasi?
5

[Toyemy criupTOBKA TOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeua — cBeTAImUM? Mox- HO Jn
HCIIOJIb30BaTh CBEYH B TaOOPATOPHH BMECTO CIIUPTOBOK?

6. Kakue mpoayKThl TOPEHHUS OTMHAKOBBI Y CIIAPTOBKH U CBEUH?

/. 3aoanue ona noocomosxu x ' A, BIIP
[Tpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOXOTUMO:

1) B3sITH MPOOUPKY B PYKH M HATPEBATH TY YacCTh, IJI€ JIEKHUT BEIIECTBO;
2)
3) B3sTH MPOGHUPKY B PYKH, TIPOTPETH BCIO MPOOUPKY, @ 3aT€M Ty YaCTh, TJI€ JIEXKUT BEIIECTBO;

4) 3akpenuTh MPOOUPKY B IITATHUBE, IPOTPETH BCIO MPOOUPKY, & 3aTEM Ty YacCTh, I1€ JICKUT
BELIECTBO.
[IpaBuriibHBIN OTBET: 4.

3aKpCIIUTDh HpO6I/IpKy B ITATUBC U HArp€BaThb Ty 4aCTb, I'’IC JIC)KUT BCIICCTBO,

8. Badanue ons pazsumusi pyHKYUOHANLHOU 2PAMOMHOCIU
B xnure Maiikna @apanes «Vcropus cBeun» aBTOpP ONUCHIBAET OIIBIT, KOTOPBIN OH
JEMOHCTPUPOBAJ Ha CBOMX JIEKIUAX. B miams cBeun oH nomerian H30THYTYIO
CTEKJIIHHYIO TpYyOKY. OJIMH KOHell TpYOKH OIyCKajcs HeAAaIeKo OT (PUTHIIS, BTOPOM
BBIBOJIMJICSI HA HECKOJIBKO CAHTUMETPOB OT IIaMeHU. Uepe3 HEKOTopoe BpeMs K KOHITY
TPYOKH MOTHOCHIIM TOPSILYIO Ty4uHy. [T0oSBIsSI0CH M1amsi, KOTOpPOE CYIECTBOBAJIO
OTJIEJIBHO OT IUIaMeHH cBeud. Kak MOKHO 0OBSICHUTD ATO sIBJICHHE? \/
Ortser:
B aT0i1 yacTu nmaMmeHu MpoucXoauT ucnaperue napaduna. [laper napadpuna Ha
BO3/yX€, NIPHU MOHKUTAaHUH, 3aTOPAOTCS.
HononnumenvHnasn ungopmayus
@apaneii M. Ucropus cseun: Ilep. ¢ anrn./Ilox pen. b. B. Hoso- Puc. 2. Onpir
xwminoBa. — M.: Hayka. ['maBHas pempakuus Gpu3nko-MaTeMaTHuecKou C IJJAMEHEM CBEUYH
murepatypsl, 1980. — 128 c.: . — (bubnmnoteuka «KBaHT).



Jlabopamopnutit oneim Nel.
«Jlo kakoil TemMnepaTypbl MOKHO HATPeTh BelIECTBO»
Teopemuueckas yacmo

[Tpu HarpeBaHUM BELIECTBA B HEM YCTaHABIMBACTCS TEIUIOBOM OanaHC: CKOPOCTh MOBO/IA
TEeIUIa B KAKOM-TO MOMEHT CTAaHOBHUTCSI PaBHOM CKOPOCTHU €TI0 pacCcenBaHUs.
ITockonbpKy CKOPOCTbH ITOABOJA U CKOPOCTh PACCEUBAHMS 3aBUCST OT
Pa3HOCTH TEMIIEPATYP MEXKY 0OBEKTOM U CPEIOif, TO B COCTOSHUU
TEIUIOBOTO PaBHOBECHUS y BELIECTBA YCTAHABIUBAETCS ONPEACIIEHHAS
temneparypa. OHa 3aBeIOMO HIKE, UeM TemIlepaTypa IJIaMeHH, 3a CUET
paccerBaHUs TEIIa.
Puc. 3. Tlpubop nis onpeneneHus: TeMIepaTyphl IIIaBJICHUS :
1 — tepMonapHbIif 1aT4YMK; 2 — MECOK; 3 — CHUPTOBKA

Ilpaxmuueckas wacmo

Llenv pabomol: IPOJIEMOHCTPUPOBATH BO3MOKHOCTH CITUPTOBKH JJISI HATPEBAHHS BEIICCTR.
Ilepeuenv oamuukos yugposoi 1abopamopuu. NaTIUK BBICOKOTEMIIEPATYPHBINA TEPMOTIAPHBIIA.
Jlononrnumenvnoe 0bopyoosaniue: TATUB C 32KUMOM; CITHPTOBKA.

Mamepuanet u peaxmugwl: CIAPT STUIOBBIN, PEYHOHN TECOK.

Texnuxa bezonacrocmu.

1. PaboTa cBsi3aHa C OTKPBITHIM IJTAMEHEM — OeperuTech oxora!

2. Tepmorapa mocjie U3BJICUCHUS U3 IJIAMEHH OCTBIBACT HE Cpa3y — OEpPEruTech 0XKOra.
3. B cniupTOBKE COMEPIKUTCS TOPrOYast JKUIKOCTb.
4, PaGorath B oukax.

HHCWZpyKL;M}Z K 6blNOJIHEHUIO.

1. B npoGupky HaceIbTe MECOK Ha 2—3 CM IO BHICOTE. 3aKpemnuTe MPOOUPKY B JIamKe
mrratuBa, a TepMOHapHBIf/’I JaTYUK Tak, ‘ITO6LI €ro KOH4YHUK JOXOAWJI ITIOYTHU OO0 AHA HpO6I/IpKI/I, HO HC
KacaJcsl HM THa, HU CTeHOK (puc. 3). OTMeThTe TeMIepaTypy necka.

2. 3aXTUTE CIIUPTOBKY M IMIOCTaBbTE €€ MO MPOOUPKY C TIECKOM.

3. HaOmonmaliTe 3a W3MEHEHHEM TEMIIEPATyphl, 3aHOCS pE3yabTaThl H3MEpPEHUH B
Ta0IuILy.

4, Yepe3 HEKOTOpOE BpeMs TOCIIC Havaja HAarpeBaHUS TEMIIEpPAaTypa CTaOMIN3UPYETCH.

[Tocne »storo ocraHoBute HarpeBanue. Oopamume eHumanue! CTaBUTh HArpeTyl0 MPOOHPKY B
IUTACTUKOBBIM ITaTUB HeNb3s. Hy)KHO 0KAAaThCs €ro OXJIaKICHUS B JIAllKe ITaTHBA.
Pe3ynbraTel n3MepeHuii/Hab0 1eHAA

Ne Temneparypa necka [Temneparypa necka [Temneparypa necka [Temneparypa necka
0e3 HarpeBaHus yepe3 2 MMH yepe3 4 MUH yepe3 5—6 MUH
1
Bu1600wi:

B BbIBOZIAaX yKa3aTh, 10 KaKOM MaKCUMaJIbHOM TeMIIepaTypbl MOXHO HarpeTh BELIECTBO B IPOOUpPKE.
Konmponvnwvie 6onpocnwi:

1. o xakoi TeMnepaTypbl y1ajl0Ch HArpETh BEUIECTBO?

2. MOo>kHO 11 B IPOOUPKE PacIUIaBUTh: a) 010BO (i, = 232 [1C);

3. 0) uuHK (i, =419 [C);

B) amomunwmii (t,; = 660 JC); r) mens (t,; = 1083 [IC).

4, [Touemy TemmepaTypa, 4O KOTOPOH yma€Tcs HarpeTh BELIECTBO, HMXKE TEMIEPATypPhI
IIaMEHU?
Jlononnumenvras ungopmayus
Jleencon U. A. 100 BompocoB 1 OTBETOB 10 XUMHUU: MaTepuansl AJis MIKOJbHBIX pedepaTos,
(bakyIbTaTUBHBIX 3aHATUN U CeMHHApOB: yueO. mocobue. — M.: «M3natensctBo ACT»:
«M3natensctBO AcTpenby, 2002. 347 c.
Jlabopamopnwtii oneim Ne 2.



«3mepenne TemnepaTrypbl KMIIEHUs BOAbI

¢ MOMOIIbI0 JIA0OPATOPHOr0 TEPMOMETPA U JaTUYMKA TeMIepaTypbh»

Teopemuueckas yacmo

JlanHas paboTa mO3BOJISET MKOJIBHUKAM dKCIIEPUMEHTATBHO YCTAHOBUTH 3aBUCUIMOCTb TEMIIEPATYPHI
KUIIEHUS KUJIKOCTH (B JaHHOM CJIy4dae BOJbI) OT aTMOC(EPHOT0 JIaBJICHUS, T.€. MIOJIHEE PEATn30BaTh
MEXMPEIMETHBIE CBS3H XUMHUH U (DU3HUKH.

BenuuuHbl TeMniepaTypbl KAIIEHUS BOJIBI IPU PA3IMYHOM JaBICHUH H?GI[CT&BJ‘IGHLI B Tabnune 1.
Ta6muua 1. TeMiepaTypbl KUIICHHS BOXBI IPH Pa3IHIHOM IaBICHUN

P,kIla |t UC P,xlla [, 0C P,xlla [, 0C

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 07,47 102,0 100,19
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 08,21 104,5 100,87
45,0 78,74 95,5 098,35 105,0 101,00
50,0 81,34 96,0 98,50 105,5 101,14
55,0 83,73 96,5 08,64 106,0 101,27
60,0 85,95 97,0 08,78 106,5 101,40
65,0 88,02 97,5 098,93 107,0 101,54
70,0 89,96 98,0 99,07 107,5 101,67
75,0 01,78 98,5 09,21 108,0 101,80
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

Ipakmuyeckas wacmo

Llenv pabompi: NPOAEMOHCTPUPOBATH YYALTUMCS PA3HUILY MEXKIY KUIKOCTHIO U Ta30M; (U3NIECKOE
CBOICTBO BEIICCTBA: TEMIIEPATYPy KUTICHUS; BBECTH TU(POBON U3MEPHUTEIH TEMIIEPATyPhI B
CPaBHEHUH C aHAJIOTOBBIM; JIaTh MPEJICTABICHUE O TOYHOCTH U IMOTPEIIHOCTH MPHOOpa.

Ilepeuens 0amuuxos yugposoii 1abopamopuu; NaTINK TEMIIEPATYPhI IIATUHOBBIH.
Jlononnumenvroe obopyoosanue: cTakan xumudeckuid (50 Mi1), TepMOMETp J1a0OPATOPHBIN;
CITUPTOBKA; MTATHB JJAOOPATOPHBIN C KOJBIIOM U CETKOM; MAaHOMETP (MOYKHO HCITOJIb30BATh JaHHbIE,
nonyueHHble u3 HTepHeTa).

Mamepuanel u peakmugwl: CIAPT STUIOBBIA WK CyX0€ TOproUee; TUCTHIUIMPOBAHHAS BOJIA.
Texnuxa 6ezonacnocmu:

1. PaGoraTh B OUKax.

2. Tpebyercs cobr0aaTh MEPHI 0€30MACHOCTH [IPH HarPEBAHUHU IPOOHPOK, IIPH PabOTE CO
CIIUPTOBKOM WK CYXUM F'OPHOYUM.

3 Boskos A. ., Kapckuiit 1. M. bonbuioi xumuueckuii cripaBouHUK. — MH.: CoBpeMeHHas 1IKoJa,
2005. — C. 416.
* 1kIla = 1000 ITa = 0,00986923 atm = 7,50062 MM. PT. CT.



Hnempykyus k 6binoanenuio:
1. Haueiite B cTakaH OKOJIO 25 MIT TUCTHILTHPOBAHHOM BOJIBL.
2. 3akpenuTe cTakaH B IITATHUBE.

3. OmycTuTe B BOLY TEPMOMETP M JATYHK TEMIIEPATYPHI, aKKYPaTHO 3aKPEIHTE MX B JIAIKE
mratuBa. He nomyckaiite COMPUKOCHOBEHHsI MPHOOPOB MEXAY COOOW, CTEHKAMH U THOM
CTaKaHa.

4, HayHuTe perucTpanuio U3MEPEHHIA.
5. Harpeiite Boay 10 KUTCHUSL.

6. Korma mokazanust mpruOOPOB CTAHYT MOCTOSHHBIMU, 3aHECHTE JJaHHbIE B TAOJIHILY.
Pesynbratel u3mepeHuit/Hado1eHui

HN3mepurenbHblil /laBiaenue OTHOCHTe1bHASA
npuoop aTmocgepHoe P, Temmneparypa kuneHusi BOAbl, OIMOKA oNbITa, %
Kklla C
DKCIEPUMEH- CnpaBoyHas
TajgbHas
TepMomeTp
JlaTunk
TEeMIIepaTypbl
Bui16o0wi:

Crenaiite BBIBOJI O TOYHOCTH U3MEPEHUS TPUOOPOB.
KoumponvHule 6onpocwi
1. 3ananus ans pa3BuTus GyHKIMOHATBHONU TPAMOTHOCTH
[Tpu HyneBo# BeICOTE HAJl ypoBHEM Mopst TeMriepaTypa kunenus Boasl 100 °C. Ho ¢ kaxasim
noabémMoM Ha 500 M TeMriepaTypa KureHus Bobl cHuxkaetrcs Ha 2—3 °C. Ha Boicote 1000 M Boga
3aKunuT npu remmnepatype 96,7 °C. Ha yposue 2000 M eif st 3akunanus HyxHbl auiib 93,3 °C.
[ToueMy Tak MpoUCXOIUT?
JononnumenvHnasn ungopmayus
1. CrpenbaukoBa JI. H. U3 yero Bc€ cnenano? Pacckasbl o BemectBe. — M.: Sy3a-tipecc, 2011.
2. Jleencon M.A. 100 BOIpOCOB M OTBETOB MO XUMHH: Marepuabl JJs MIKOJBHBIX pedepa- TOB,
(haKyabTaTUBHBIX 3aHATHH W CceMUHApoB: ydebd. mocodme. M.: «UzmarenmsctBo ACT»: «M3-
natenbcTBO Actpenby, 2002. — C. 347.

Jlabopamopmuuiii onvim Ne 3.
«Onpedenenue memnepamypol N1AG1AEHUA U KPUCIMATITUZAYUL MEMATLIA)
Teopemuyeckas uacmo




:
Kpucrannumueckue BeiecTBa nepexoasT u3 TBEPAOH (a3bl B )KUIKYIO TOJIBKO MPH ONpeaenEéHHON
TeMIepaType, KOTopasi Ha3bIBaeTcs memnepamypou niagnenus. Ha pucynke 4 moka3zaH TUITUYHBINA
BUJ] KPUBOW HarpeBaHusl KPUCTAJIIMUYECKOTrO BEIIECTBA.
Puc. 4. Kpuas HarpeBaHHs KPUCTAJUIMYECKOTO BEIIECTBA (3aBUCUMOCTh TEMIIEPATYphl T OT BpEMEHH
paBHOMEpPHOTO HarpeBaHus ()

B TBEpIOM COCTOSIHUM BEIIECTBO, MOTIIONIAS TETUIOBYIO SHEPTUIO H3BHE, HAarpeBaeTcs (Y4acToK
A—B Hna pucynke 5). [Ipu 1ocTH)EHUN TEMITEpaTyphl TUIaBJICHHs (TOYKa B) BelecTBo HaUMHAET
NEePeXOoANTh B KUAKYIO a3y, Temreparypa He u3mensiercs (ydacrok B—C). ITocne Toro, kak Bcé
KPUCTAIJIMYECKOE BEIIECTBO MOJHOCTHIO PACINIABUTCS, TEMIIEpATypa CHOBA HAUMHAET PaCTH (y4acTOK
C—D).

Puc. 5. KpuBas oxnax1eHHs pacillaBJI€HHOIO BEUIECTBA JO TEMIIEPATypbl KPUCTAILIN3AUN

[lepexon BemecTBa U3 KUIKOH (Pa3bl B TBEPAYIO IPOUCXOAUT MIPH memnepamype
Kkpucmannuzayuu. Ecny paciiapieHHOE BEIIECTBO, HArPETOE 10 TEMIIepaTyphl, MpeBbImatomei T,
MIOCTENIEHHO OXJIaxaatTh (puc. 4), yuactok (E—F), To npu oTcyTcTBUM IEHTPOB KpUCTAIIIU3aLUN
Ha0II0/1aeTCsl HEKOTOpoe nepeoxiaxkaeHue (touka F umxke T,,). 3aTem, Koraa HaYUHAETCS MPOLIECC
KPUCTAIIIM3aLUU (3K30TEPMUUECKHIT), 32 CUET BBIIEISAIOUIEICS SHEPTUU IPOUCXOAUT HAarpeB
BenlecTBa (yuactok F—G). Kpucramnuzanus 3ameanisercs, 1 npu T = T,, HacTymnaeT paBHOBeCHE
(yuactok G—H) Mexay BBIIEIIEMON BEUIECTBOM TETUIOTOM U €€ U3ITy4SHHEM B OKPYXKAIOIIYIO CpPEy.
[Tocne nmoxHOM KpucTauu3anuu (Touka H) oOpa3oBaBiiasics TBEpaas ¢a3a HAUMHAET OCTHIBATh
(yuactoxk H—I). BaxHO OTMETHTD, UTO TEMIIEpaTypa IUIaBJICHUS BEIIECTBA paBHA TEMIIEPAType €ro
KPUCTAJIIU3ALUY.

JlaHHbIH J1aOOpaTOPHBIN OMBIT MOXKHO IPOBECTU B (POpME PELIEHUS IKCIIEPUMEHTATbHON
3aJ1auu, MPEeAJIOKHUTh yJalIUMCsl HACHTU(UIIMPOBATH BBIJAaHHBIN METaJlJI [0 TeMIepaType IIaBIeHUs
(Tabmuna 2).

Tabauma 2
Temnepatypsl I1aBJI€HNS HEKOTOPBIX JIETKOIIABKMX METAJIJIOB

MeTaja Temneparypa niasiaenus, [1C

(@21(6):10) 232




CBunen 327,5

Ipakxmuueckas yacmo

Llenv pabomul: oNpeACTUTD U CPABHUTD TEMIIEPATYPy
IUTABJICHUS U KPUCTAJUIM3AIUN METalia.

Ilepeyenv oamuuxos yughposoil rabopamopuu.
JaTYMK TeMIIepPaTyphbl TEPMOIIAPHBIN.
Jlononanumenvnoe obopyoosanue: MTATUB C 32)KUMOM,;
CIIUPTOBKA; MPOOHUPKA.

Mamepuanvl u peakmugvl: CIAPT STUIOBBIN WIN CYyX0€
roproyee; 5S—10 r o0Ba WK CBUHIIA B TpaHyJjax.
Texnuxa 6ezonacnocmu:

1. Pabora cBsi3aHa ¢ OTKPBITHIM IUIAMEHEM — OeperuTech
osora!

2. TIpoOupka ¢ HarpeTbiM METAUIOM OCTHIBAET HE Cpasy

Puc. 6. ITpubop st onpenencHus
— Oeperutech oxora!

TEMIIepaTyphl IUIABJICHUs: 1| — Tepmonap-

HBIil JaTYNK; 2 — IPaHyJIBI ACCIEyeMoro S [IPOOMPKA B XOJe OMbITa MOKET TPECHYTh, M TOT/A
MeTaa; 3 — CHUpTOBKa pacIuIaBIeHHBIA METall Pa3oiabercs 1o croiy. He
b

CTaBbTE YCTAHOBKY Ha Kpaii cTona!
Hncmpyrkyus k 6blnoneHuio:

1. B mpobupky nmomecture rpaHyiabl MeTawia (0JI0BO WJIM CBUHEN) Ha 2—2,5 c¢M IO
BBICOTE. 3aKpenuTe NpOoOUPKY B JIANKE IITATHBA. 3aKpEMUTE TEPMOIApPHBIA JaT4YMK TaK, YTOOBI €ro
KOHYHK JIOXOJIMJI TIOYTH JI0 JHA TIPOOMPKH, HO HE KacaJicsl HU €ro, HU CTCHOK (puc. 0).

2. 3aXTUTe CHUPTOBKY TOCTaBbTe €€ moj NpoOupKy ¢ Meramuiom. Habmonaiite 3a
U3MEHEHMEM TeMmImepaTypbl. Uepe3 HEKOTOpoe BpeMs IOcie Hauyala HarpeBaHHWs METaljl HayHeT
iaBuThesl. Korma oH pacrutaButcs, HarpeBanue npekpature. CHOBa HaOmoJaiTe 3a M3MEHEHHEM
temnepatypel. Obpamume 6HuMaHue, 4YTO B KaKOH-TO MOMEHT MeTajsl OyAeT 3acTbiBaTh, a
TeMIepaTypa CTaOMIM3UPYETCs, U3AMEHUBIIUCH 32 2—3 MHHYTHI He Oosiee yeMm Ha 2—3 rpamxyca. I1o
u OyneT TemnepaTypa KpUCTaNTU3aliy. 3alUIINTe OJTy4eHHOEe 3HaUeHUe B TaOJUILy.

3. Korga Mertann HOJHOCTBIO 3aKpUCTAJUIM3YETCS, CHOBA IIOCTABbTE IOJ MPOOUPKY
cnuptoBKy. Temnepatypa Oyaer pactu. Obpamume eHumanue, YTO B KAKOH-TO MOMEHT METaJul OyeT
IUIABUTHCS, TP 3TOM TEMIIepaTtypa CTaOMIM3HpyeTcs. JTo M OyldeT TeMIepaTypoi IUIaBICHUS.
3anummure €€ B TaOIUILY.

4. Korga meramn pacruiaButcsi, TOBTOPUTE LUKJI HArpEeBaHUs/OXJIaXICHH eIé J1Ba pasa.
Kaxnapiii pa3 3anuchiBaiiTe TeMNeparypy IUIaBiICHUS] U KpucTaum3auud. [lo okoHYaHuM pacriiaBbTe
METAJUT ¥ U3BJIIEKATE U3 HErO TepMoIIapy.

PesynbTaTel n3MepeHnii/Ha00IeHn 3aUIINTe Ha3BaHUE METAJlIa M €70 XUMHYECKHH CHMBOJL.
3anonHUTE TAOIHUILY.

N3mepenue 1 U3mepenne 2 U3mepenne 3 Cpeanss

Temneparypa kpuctamuzanuu, [1C

Temnepatypa miasnenus, [1C

Buicoowi:
Yka3zaTh CpeHIOI0 TEMIEPATypy TUTABIICHUS METaJlIa, HAWIEHHYIO SKCIIEPUMEHTAITBHBIM ITyTEM



KonmponvHnuvle éonpochwi:
1. Kaxo#t MeTaut Bbl HCIIOIB30BANIH JUISL SKCIIEPUMEHTA?
2. Kax cOOTHOCSITCS APYT C APYroM TeMIIePATypPhl IUIABICHUS U KPHCTAILUTU3AINI?

3. Haﬁ):[I/ITe B CIIPABOYHUKC TCMIICPATYPY IUIABJICHUA UCCIICAYCMOI'O MCTaJlJIa U CPABHUTC e€c
OKCIICPUMCHTAJIBHO IMOJTYYCHHBIM 3HAYCHUCM.

Jlabopamopnuuwiit oneim Ne 4.
«Onpeodenenue 6000nP0OGOOHON U OUCMUIIUPOCAHHOU 800bl»
Teopemuueckas yacmo

BopomnpoBoaHas BoJia COAEPKUT pacTBOPEHHBIE COJIM, KOTOPBIE BIMSIOT Ha €€ cBoiicTBa. B
YAaCTHOCTH, IPUMECH COJIEH 00YCIIOBINBAIOT 3JIEKTPOIPOBOIHOCTh BOJAOIPOBOIHOM BOBI.
JuctunnupoBaHHas BOJIa HE COJCPKHT COJICH, a 3HAUUT, Oy/eT o01agaTh MEHbIIECH
3JIEKTPOIIPOBOIHOCTBIO. TakuM 00pa3oM, ¢ TOMOIIBIO JaTYNKA IEKTPOIPOBOJHOCTH MOKHO
OTJIMYUTH AUCTUIUIMPOBAHHYIO BOAY OT BOJOIIPOBOJHOM.

Kpome puzndeckux METOJJ0B aHAJIN3a, MOKHO UCIOIb30BATh XUMUUECKHUE METO/IbI IS
onpezeneHus Boabl. [Ipu 1eficTBUM pa3InyHBIX pEareHTOB COJIU B BOJONPOBOIHOM BOJE atOT
cnenuduyeckre peakuuu, HapuMep nomytHenue. [lospinenure MyTu B Bogie 00yCIOBIEHO
00pa3oBaHUEM HEPACTBOPUMOIO B BOJIE Ocajika. B aucTmiimpoBanHoM Bojie HeT colneid. [loaTtomy
IIOMYTHEHHE He HAOII01aeTCsl.

[Ipu BeIapUBaHUU BOJOIIPOBOIHOM BOJIBI TAKXKE MOKHO HAOIIOAATH BBIJICIICHUE COJICH.
IIpakmuueckas uacmo
Lenv pabomoi: cHhOpMUPOBATH Y IIKOJIFHUKOB MPEJICTABIEHUE, YTO CBOMCTBA YHCTOTO U
3arpsA3HEHHOIO BEIIECTBA Pa3IMyatoTCs, U OCO3HAHUE TOTO, YTO JUIs ONBITOB HYKHO MCIIOJIb30BaTh
TUCTWITUPOBaHHYIO BoAy. COpMHPOBATH HABBIK ONpeIeeHNUsT 00BEKTA MO €ro CBOMCTBaM Ha
OCHOBe oOyuarorei BbIoopku. [Ipu 3ToM mpuHIMI paboThl JaTUYMKA 3JIEKTPONPOBOIHOCTH TOHUMATh
HeoO0sA3aTeNbHO — I0CTATOYHO YBUJETh Pa3JInuie MOKa3aHHH.

Ilepeuens oamuukog yugposou 1abopamopuu. NaTINK IEKTPONPOBOJHOCTH, IIUPPOBON MUKPOCKOTI.
HononnumenvrHoe 060pyoosanue: XAMAYECKUIA CTaKaH; CIIMPTOBKA MPOOUPKH; IITATHB I TPOOHUPOK;
NPEMETHOE CTEKJIO; MUIMETKA; TUT€JIbHbIE LIUIILIbL.

Mamepuanet u peaxmugsl: CIUPT STUIOBBIN WK Cyxoe roproyee; 1%-Hblil pacTBOp HUTpaTa cepedpa;
1%-nb1ii pacTBOp XJOpHIA Oapusl.

Texnuxa 6e3onacrHocmu:

1. PactBopbl HUTpaTa cepedpa u xjopuaa 6apusi TpeOYIOT OCTOPOKHOTO 00paIleHHS.

2. Tlpu nonajaHum Ha KOXKY PYK CMBITh KarlIH MO/ CTPYEH BOJIBL.
Hncmpykyus K 66inoaHenuio:

1. OmpezenceHue BOJ C MOMOIIBIO TaTYMKA IIEKTPOIPOBOIHOCTH.
B xuMuueckuil cTakaH HajJeluTe JUCTUIIIMPOBAHHYIO BONY, IIOTPY3UTE B HEE NATUUK
3JIEKTPOTPOBOAHOCTH. 3aNUIINTE 3HAYCHUE B TaOIUIly. BhuteliTe TUCTHINIMPOBAHHYIO BOY, HAJICHTe
BOJIOIIPOBO/IHYIO U 3AIIUIINTE 3HAYEHHUE JIEKTPOIPOBOIHOCTH.
Pe3ynbTaTel m3MepeHuii / HaOMrOAeHUT

Bona 3HaYeHHe 3JIeKTPONPOBOTHOCTH

JluctrminpoBaHHas

BonxomnposoaHas

2. OmpeerneHue BOJI ¢ TOMOIIBIO XUMHUUECKHX PEaKTHBOB.
B onny npobupky HanenTe JUCTUUIMPOBAHHYIO BONY, B APYTYIO — BOJIONPOBOHYIO. B 00€ mobaBbTe
no 2—3 KarIu pacTBOpa HUTpaTa cepedpa. 3anuiuTe HaOIIOACHHS B TAOIHUILY.
Obpamume enumManue Ha CTPYKTYPY ocaaka. To ke caMoe TpojieaiiTe ¢ paCTBOPOM XJIopuaa Oapus.
PesynbTarel u3mepenwuii / Habro1eHn i

PeakTus JIncTnasmmpoBaHHasi BoJa BomonpoBoanas Boga




HuTtpat cepebpa

Xnopua 6apust

3. OmpejereHre BOJI C TIOMOIIBIO BEIITAPHBAHUSL.
Ha npeameTHOE CTEKI0 HaHECHTE HA HEKOTOPOM PACCTOSTHUH 110 OJJHOM Karie TUCTHITUPOBAHHON U
BOJIOTIPOBOIHOM BOJIbI. 3aKMHUTE CTEKJIO B TUTEIBHBIX IIUNIaX. OCTOPOKHO HarpenuTe CTEKIIo, AepixKa
€ro BbICOKO OT TUIAMEHU CITUPTOBKH.
Obpamume enumanue! Henb3st HarpeBaTh CTEKJIO B IuiaMeHU. [loa Bo3aeiicTBrEM BBICOKOM
TEMIIEPATypPbl CTEKIIO JIOIHET.
3aKOHUYUTE HarpeBaHUe CTEKJIa, KOT/1a BOJA MOJIHOCThIO UcapuThes. UTo ocTaércs Ha crekiie?
PaccmoTtpute ocTaToK Ha CTEKIIE C MOMOIIbI0 MUKPOCKOIIA.

4, DKcnepuMeHTaIbHas 3a/1ava;

1) B aByX npoHyMepOBaHHBIX MPOOUPKAX HAXOIUTCS MHHEpPAIbHAS BOJA U
BOJIONIPOBOIHAS BoJa. Kak pa3nuuuTh coaepkuMoe mpoOupoK?

2) CocTaBbTe MIaH ONpeAeNICHUs BOJ U peaTu3ynTe ero.
Boisoowi:

Yka3aTh, KaKk MOYKHO Pa3INuUTh JUCTUIUIMPOBAHHYIO BOJIY M BOJOIIPOBOIHYIO.
Konmponvhuvle 6onpocwi:

B xumudeckoii 1abopaTtopuu TpeOyeTcsi IPUTrOTOBUTE pacTBOP Xiiopuaa 6apus. Kakyro Bomy
HEOOXOIUMO B3SITh U TIOYeMYy?

3aoanue ons noocomoexu k I'UA, BIIP

B kakoii U3 nepeyrcIeHHbIX HIDKE TPYIIT HAXOISATCS TOJIBKO CMECH?

1) A30T, KUCIIOPOJ, TUCTHIIIUPOBAaHHAs BOJIa
2) Bo3nyx, BoonpoBoiHast BOJia, MOJIOKO

3) Heds, 30110T0, YriIeKHUCIBIA Ta3

4) [Tousa, Mefb, cepa

3. 3aoanue onsa pazeumus QynKYuoHarbHou spamomuocmu. Paconoxure npoosl BOJbI B MOPSAKE
BO3pacTanus ux coni€éHoctu. A) BomonmpoBoiHas Bosia

b) oxnesast Boga B) Mopckas Boga

I') Bona o3epa backynuak (mim Mépteoro mops)

3anumute B TaOJUIy MOTYYHBIIYIOCS MOCIE10BATEIbHOCTh OYKB.

A b B T

Jlononnumenvhas ungopmayus
1. Dptumo JI. Boxa: kHura o caMoM BakHOM BelllecTBe B Mupe: 1iep. ¢ pun. — M. : Kom- macl'u,
2019. —153c.

2. TlerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. M.: [legaroruka,1976. — 96 c.

Hemoncmpayuonnwtii 3xcnepumenm Ne 1.

«Buvioenenue u nocnowenue menna — NPUHAK XUMUYECKOU PeaKUUUY

Teopemuueckas yacmo

PaGoTa npoBoauTcst ipu n3yueHnr TeMbl «[[pu3HaKyM XUMUYECKUX peakuuii». Beinenenue u
MOTJIOIICHHUE TETUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BELIECTB, BBIICICHUE Ia3a ABIISIIOTCS
OCHOBHBIMH MPU3HAKAMU XUMHUYECKHUX peakiuil. Takke UMeeT CMbICI IOBTOPUThH pabOTy npu
BBEJICHUU TIOHATHSI «TEIUIOBON APPEKT peaKiium».

IIpakmuueckas uacmeo

Lenv pabomul: TPOIEMOHCTPUPOBATH BHIICIICHUE U MOTJIOMIEHUE TETIa P XUMHYECKUX PEaKIIUsIX.
Cas13aTh OKa3aHUS 1aTYMKaA TEMIIEPATYPhI C OCA3aTEIbHBIMU OIIYIIEHUSIMU.

Ilepeuenv 0amuuxos yugposoii rabopamopuu.; NaTINK TEMIIEPATYPhI ITATHHOBBIM.
Jlononnumenvroe obopyoosanue: nBa XUMHUYECKUX cTakaHa (50 MII), MpOMBIBAJIKA C
JTUCTUILTUPOBAHHOW BOJIOM, CTaKaH JIJIsl CIMBA OTPaOOTaHHBIX PACTBOPOB.




Mamepuanel u peakmugsl: aMIOMUHNEBAs IPOBOJIOKA WU rpaHyibl, 20%-HbIN pacTBOp rUAPOKCUIA
Hatpus NaOH, 10%-us1it pactBop ykcycHo# kucinotel CH3COOH, ruapokapbonat Hatpust NaHCO:s.
Texnuxa besonacnocmu:

1. PaboTatp B o4Kax.

2. Tpebyetcs cobnronenue Mep 6€30MacHOCTH MpH paboTe C TUAPOKCUIOM HATPHS U
HarpeBaTeIbHBIMU MPUOOpaMU.
Huempyxyus K 6bInoHeHuo

1. B xumunueckuii crakan Hajneite pactsop menoun NaOH. M3meprTe ero temmeparypy.
[TomecTuTe rpaHysbl WM IPOBOJIOKY ATIOMUHUS TaK, YTOOBI HAJl HUIMH OCTABAJICS CJIOM KU

KOCTHU.

Korna naunércs peaxiusi, oOpaTuTe BHUMaHNUE IKOJLHUKOB Ha BBIJEJICHUE Ta3a U
yBEJIMUEHHUE TeMIlepaTypsbl. JKenaTesnbHo (eciau peakuys UAET HE CIIMIIKOM OypHO) IPOWTH MO KIaccy
U 1aTh HIKOJIbHUKAM MOTPOraTh CTaKaH, YTOOBI YOEIUTHCS, UTO €0 COIEPKUMOE Pa30rpesioch.
OTMeThTe MaKCHMAJIBHYIO TeMIepaTypy pacTBopa. [loiaydeHHbIl pe3ynbTaT 3aHECUTE B TAOIHUILY.

2. [IpomoiiTe natuuk TemmnepaTypbl BoJOW. B cTakan HaneiiTe yKCyCHYIO KHCJIOTY Ha [J
1/4

1o BeicoTe. 3meppTe e€ Temmeparypy.

Heb6onpmMu mopusiMu HaChIIBTE THAPOKAPOOHAT HATPHS, TIOMEIINBAS TaTYNKOM
Temmeparypbl. OOpaTuTe BHUMaHHUE MIKOJTHHUKOB HA BBIICIICHUE ra3a — MPU3HAK XUMUYECKOM
peakuuu. [locMoTpute, kKak u3MeHseTcsa Temreparypa. OTMETETE MUHUMAJIIBHYIO TEMIIEPATYPy
pacTBopa.

[TomydeHHBIN pe3yabTaT YYCHUKH 3aHOCAT B TAOJHILY.

Pesynbrarel u3mepenuii /HabIr01eHUI

Havyanbnan MakcuMmaJjbHasi / |Bplaejaenne uin
Pearupymommue Bemecrsa TeMIepaTypa MHUHHMAJIbHAs TMOorJIOIIEeHnEe
pacTBoOpa TeMIepaTrypa TEeNJIOThI
pacTBOpa

IPacTBOp 11€7104YM 1 AIIFOMUHHN

PacTBOp yKCYCHOW KUCJIOTHI M COJIa

Bwisoowr:
VYkazaTh Npu3HaKi XUMUYECKUX PEAKIIHM.
Konmponvnvie 6onpochwi.
1. IIpuBeauTe mpuMepsl peakui, TPOTEKAOIIUX C BbIAECIECHUEM TEIUIOTHI.
2. s monydeHust HeraléHoM U3BECTH MeJl TPOKAIMBAIOT MPU BbICOKOM Temmneparype. K
KaKOMY THITY MOKHO OTHECTH 3Ty PEaKIUI0?

3 3aoanue ona noocomosxu k ['MA, BIIP
TonbpKO XUMUYECKHE SIBIICHUS TIEPCUNCIICHBI B TPYIIIIE:

1) ['openue cBeun, BeIMai€HUE JOXKACBBIX Kallellb, KUIIEHUE BOJIbI

2) Ckucanue si0JI0YHOTO COKa, CKHUCAaHHE MOJIOKA, PACTBOPEHHE MeJla B YKCyce

3) TastHue cHera, IJIaBJICHUE CBUHIIA, MPOTYXaHWE KyPUHOTO LA

4) O6pa3oBaHue TymMaHa, ropeHre OCHraJIbCKOM CBEYH, TOPEHUE PUPOTHOTO raza

Hononnumenvras ungopmayus
Jleerncon U. A. Xumuueckue peakiuu: TermmoBoi a¢dekrt, paBHOBecHe, CKOpocTh. — M.: OO0
«3marensctBO Actpenb, 2002. — C. 192 .

Hemoncmpayuonnwiii 3xcnepumenm Ne 2,
«Pasznoscenue 600bt In1eKMpu1ecKUM mMOKOM»
Teopemuueckas uacmo

[lepen Havamom paboThI clieAyeT 0OCYAUTH CO MIKOJIbHUKAMH BOIIPOC: TPOCTHIM WIIH CIIOKHBIM
BEIIECTBOM siBIIsieTcs Boja. [locie BBIABMKEHHS YUATUMUCS Pa3IUYHbIX TUIIOTE3 YUUTETh MPOCHUT
MPEAJIOKUTH BAPUAHTHI X SKCIIEPUMEHTAILHON MPOBEPKH.




OOBIYHO JTaHHBIN OMBIT PEKOMEHIYIOT MPOBOIUTE B Ipubope ["'opmaHa, yCTpOCTBO KOTOPOTO
SBIISICTCS JOCTATOYHO CJIOXHBIM Il BOCBMUKIIACCHUKOB. Y J0OHEE €ro NpoBOAUTH B IpHOOpe s
OTIBITOB C AJIEKTPUUYECKUM TOKOM, HCTIONb3Ysl B KauecTBe AiekTposinta 10%-Hblil pacTBOp ruapoKcuia
HATpUs U CTaJIbHBIE (JIy4Yllle HUKEJIeBbIE) AIEeKTpoIbl. Bo n3bexaHue BClieHMBaHUS PacTBOpa MpH
JEMOHCTPAINH K 3JIEKTPOJIUTY CIeAYyeT 100aBUTh STUIIOBBIN criupT (Ha 4 00bEMa pacTBOpa
anekTponura 1 006éM 95%-Horo pacTBopa cupTa).

IIpakmuueckas yacmo

Lenv pabomor: chopMupoOBaTh MPEACTABICHUS Y YUaIIMXCsl 00 aHAIN3€ CI0XKHBIX BEIECTB U
M3MEHEHUHU MOJIEKYJI CIIOKHBIX BEIIECTB B XO€ XUMUYECKUX PEAKIIHI.

Hononnumenvroe 06opyoosanue: IpuOOP I ONBITOB C 3TEKTPUUECKUM TOKOM; HCTOUHUK
MOCTOSTHHOTO TOKa: MPOOUPKU — 2 IIT., IPOHYMEPOBAHHbBIE; TyYMHKA; CHUPTOBKA; MPOOKKU — 2 IIT,
MUHIET.

Mamepuanvt u peakmugwl. ciupT STUIOBBIN, 10%-HBIN pacTBOp MIEIOYH.

Texnuxa 6ezonacnocmu:

Paborate B oukax. TpeOyroTcs crienuagbHble MEpbl O€30MaCHOCTH MPH paboTe C THAPOKCUAOM
HaTpUsl.

Hucmpykyus K 861n0OIHEHUIO.!

1. 3anoiaHUTE AIEKTPOIUTUYECKYIO BaHHY U JI€MOHCTPAIlMOHHBIE NMPOOUPKU PACTBOPOM
AJIEKTPOJIUTA 3apaHee, 10 ypOoKa.

2. [TponemoHcTpupyiiTe MpUOOp ydyaluMmcsi, OOBSICHUTE €ro YCTPOMCTBO M BKIIHOUMTE
ITOCTOSIHHBIN JIEKTPUIECKUN TOK.
3. HaOnromaercst BbIgeNeHue Ta30B Ha dJeKTpoaax mpuoopa. OOpaTute BHHUMaHHE

yyYaluxcs Ha TO, YTO OJWH M3 Ta30B BbIIENSETCS MHTEHCHBHEW M 3aHUMAET B JBa pa3a OonbIIuit
00BEM 1O CPaBHEHUIO CO BTOPHIM T'a30M.

4. OO6cyaute HaOMIOMaeMble TPU3HAKK XUMUYECKOU PEaKIuH, CAeIalTe MPEaOoN0KEeHUS
0 TOM, B KaKUX MpOOMpKax HaXOAATCS KHUCIOpPOJ M BOJIOPOA. DJIEKTPOIU3 MpEeKpaTUTe, KOorja B
npoOupkax HabepETCs 0KOJI0 6 MIT BOIOPOIA U 3 MJI KUCIOPOA.

S. Obpamume 6nuMmaHue Ha pa3Iu4dHbIe 00BEMBI COOpaHHBIX ra3oB. [IpoOupku MIOTHO
3aKpoiTe MPOOKAMU MOJI CJIOEM BJIEKTPOJIHUTA. TIEIoIIel JTyduHON ONpeieuTe HaInYhe KUCIopoaa B
NPOOUPKE, TOPAIIEH TYYHHOW MOAOKIHUTE BOAOPOA. [Ipemnokure ydarumcsl 3aHECTU Pe3yNIbTaTh
HaOII0JICHUH B TaOJIHILY.

Pesynbratel HaOm0ACHUI

Homep npodupkn O0béM raza Ha3sBanmue rasa
1

2

Buicoowi:
OTpa3uTh, 9YTO MPOUCXOJNT C MOJICKYJIAMH CJIOKHBIX BEIIECTB B X0OJI¢ XHMHUYCSCKOHN PEaKIIHH.
Koumponvhwvie sonpocut.

1. MoxHO ¢ 110 BHCHIHEMY BHUAY OTJIMYUTL I'a3 BOJOPOA OT ra3a KI/ICJ'IOpO,I[a?

2. Kakwue qacTuIibl COXpaHsFOTCS B X0JI€ TIPOTEKAHUS PEAKIIUU PA3JI0KECHUS BOJIbI, a KAKHE
paspyuatorcs?
3. Kak nokasartp, 4TO B COCTaBe caxapa cojep:KaTcs aTOMBI yriepoja’?

4. 3aoanue ons noocomosxu k I'MIA, BIIP
I[Ipu coOmpanny ra30B NCTIONIB3YIOT TPUOOPHI, IPEICTABICHHBIC HAa pUCYHKE. C ITOMOIIBIO KaKUX W3
yKa3aHHBIX TPUOOPOB MOXKHO coOHpaTh Bogopoa? OOOCHYiTe CBOI OTBET, UCXOAS U3 CBOICTB
JTAHHOTO Ta3a.

(A) (B)




-acil@l“_:>-=

Puc. 7. llpubopsl 111 coOMpaHus ra3oB

Hononnumenvras unghopmayus

I'pocce 3., BaiicmanTens X. Xumust 17151 Tr0003HATEIBHBIX. OCHOBBI XUMUU U 3aHUMATEIHHBIC
onbITel. '/JIP. 1974. — nep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.

Jemoncmpayuonnwiii 3xkcnepumenm Ne 3.
«3aKOoH cOXpaneHus maccol 6eu|ecme)
Teopemuueckas yacmo

[Ipu u3ydeHnn qaHHON TEMBI 11e71ecOo00pa3HO CO3/IaTh MPOOIEMHYIO CUTYAIIUIO, JUIS
paspelieHus: KOTOpoil yyaluecs BBIABUTAIOT TUTIOTE3bI, TPEOYIOIINE SKCIIEPUMEHTAIBHON MPOBEPKH.
[Tpu o0Ocyx1eHnn IpeyIoKEHHBIX BAPUAHTOB MMPOBEPKU BBIABUHYTHIX THIIOTE3 BOCHMHUKIACCHUKHI
IpeJUIaraioT pa3iInvHble BApUAaHThl KOHCTPYKIMH TPUOOPOB, T.€. MPOSBISAIOT TBOPUYECKYIO
AKTUBHOCTb, B X0JI¢ KOTOPOH MPOUCXOAUT MEPEOCMBICIICHUE MPUOOPETAEMbIX 3HAHUH.

Ha ypoke yuamuecs: y3HaroT o pabotax M. B. JlomoHocoBa u A. JIaByasbe, OCBSIIEHHBIX
OTKPBITHIO 3aKOHA COXPAaHEHHUsI MacChl BEUIECTB, (POPMYITHPYIOT 3aKOH, MPUXOASAT K BBIBOAY, UTO
Macca BEIIECTB B XOJI€ peaKlIUU JOHKHA OCTaBAThCs MOCTOSHHOM. JIOOMBIIMCH TOHUMAaHMSI TAHHOTO
Te3Hca, yIYUTENIb IeMOHCTPUPYET SKCIEPUMEHT.

Ipakmuueckas uacmeo

L]env pabomol: SKCIEPUMEHTANIBHO J1I0Ka3aTh 3aKOH COXPAHEHUS MAacChl BEIIECTB.
Hononnumenvrnoe 060pyoosanue: BeChbl TEXHOXUMHUYECKUE WM AJIEKTPOHHBIE; CBEYa; KOI0a
TUIOCKOAOHHAs 250 MIT; JTIOKKA TSl COKUTAHUSI BEILIECTB.

Mamepuanet u peakmugul. cBeya.

Texnuxa 6e3onacHocmu: BHITIOTHITH TpeOOBaHUS TpU PabOTE C OTKPHITHIM IUIAMEHEM.
Huempyxkyus k blnoanenuio:

Ha pbruakHbIX MK 3JIEKTPOHHBIX BECaX YPaBHOBEIIMBAETCS CBEYA, & 3aTEM yUUTEINb 3a5KUTACT
e€. Yuanmecs HaOIrO1aI0T, YTO B T€UCHHE ~| MUH paBHOBECHE BECOB HAPYIIIAETCS, YaIllKa C TOPSIIEH
CBEYOU MOJIHUMAETCS BBEPX. YUaIIMMCs 3a1aI0TCs BOMPOCHL: «Kak MOKHO OOBSICHUTH HAOTIOAaeMbIi
¢dakt? Kak 3TOT pakT coriacyeTcsi ¢ 3aKOHOM COXpaHEHUs MacChl BemecTB?» OOCykaeHne JaHHbIX
BOIIPOCOB IIPUBOJUT YYAIIUXCS K MBICIU O TOM, YTO 3KCIIEPUMEHT IPOBEAEH HEKOPPEKTHO, CIEAYET
W3MEHUTh KOHCTPYKIIHIO TTproOpa.

VYuuTens 3apaHee 10JKEH NOAr0TOBUTH KOJIOY JOCTaTOYHO OOJIBIIOr0 00bEMa ¢ XOPOILO
MIOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTaBJIeHa JIokeuka. B noxkeuke 3akperuisieTcs ceeya. Bech
npubop B cOOpe 3apaHee ypaBHOBEIINBAeTCs Ha Becax (puc. §). Koraa yuamuecs npuxoasr K BIBOAY,
YTO OMBIT CIEAYET MPOBOJIUTH B 3aKPHITOM MPUOOpE, YUUTEND JOCTAET BECHI C KOJIOOH, 3aKUraeT
CBEUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U IUIOTHO 3aKpbIBaeT. Y4alluecs BUIAT, YTO
pPaBHOBECHE BECOB HE HapYyILIAETCs B XO/I€ BCETO SKCIIEPUMEHTA.

Puc. 8. ITpubop 11t IeMOHCTpAINK 3aKOHA COXPAaHEHHSI MAaCcChl BEIIECTB



Bui16o0wi:

B BbIBO1aX HEOOXOIUMO OTPA3UTh TE3UC, UTO MAcCa BEIIECTB MPHU MPOTEKAHUH XUMHUUECKON PEeaKINH
COXpaHSETCH.

Koumponvuvie sonpocul:

3aoanus onsa pazeumust YYHKYUOHATLHOU SPAMOMHOCU

1. TIpu ropenun npoB octaérest 307a. Macca 30761 MEHBIIIE MAcChl B3SITHIX JJIsl CKMraHus ApoB. Kak
MO>KHO OOBSICHUTB 3TOT (haKT?

2. JInsi IpUrOTOBJICHUST MSCHOTO Oy/IbOHA MOBap B3sJI KYyCOK Msica Maccoi 1 kr. ITocie Bapku Kycok
Mmsca crai Becutb 800 r. [Touemy Macca usmenunach?
HononnumenvHnasn ungopmayus
Ounuknonenus s aeteit. T. 17. Xumus / 'n. pen. B. A. BononuH, Bea. Hayd. pej.
. Jleencon. — M.: ABanra+, 2003. — C. 640.

Jemoncmpayuonnstii 3kcnepumenm Ne 4.

«Onpeodenenue cocmasa 6030yxa»

Teopemuueckas yacno

[lepen npoBeeHNEM SKCIIEPUMEHTA YUaTUMCSI HEOOXOAUMO OOBSICHUTH YCTPOMCTBO Mpubdopa, 4yTo
O3HavaloT Jenenus. Takxke Heo0XoaUMO yOeaAUThCs, YTO MpoOKa NpubOpa repMETUYHO 3aKPhIBAET
COCY/I.

IIpakmuueckas yacmo

Lenv pabomoi: SKCIEPUMEHTAIIBHO OIIPEAEINTh 0OBEMHYIO AOJIO KHCIOPO/a B BO3IyXE.
Hononnumenvrnoe 060pyoosanue: pudOp U1 ONPEIEICHUs COCTaBa BO31yXa, IITATHB, CIUPTOBKA,
CTEKJIIHHAs Majo4kKa, Ty4nHa, CTaKaH C BOJOI.

Mamepuanel u peaxmugwl. KpacHbIii pocdop.

Texnuka 6ezonacnocmu:

C 0CTOpPOKHOCTBIO 0OpAIIATHCS ¢ TOPSIUM (hochopom.

Hncmpykyus K 6einoanenuio:

1. KpucranmuzaTtop HamoloBHHY 3amojHUTE BOAOH. Ha mMOBEpXHOCTH BOIBI MOMECTHTE
dapdopoyro yamky ¢ 1—1,5 r cyxoro kpacHoro dochopa.

2. Obpamume eHumanue Ha HEOOXOIMMOE YCIOBHE SKCIIEPUMEHTa — BIaXKHBIH (ocdop
UCTIONIB30BaTh Helb3s! Pocopa JOKHO OBITH B3SITO OOJbBIIE, YeM TpeOyeTCs sl CBSI3bIBAHUS BCETO
KUCIIOPOa, HAXOASAIIETOCS B COCY/IE.

3. Otkpoiite npoOKy npudbopa U IMOMECTHTE KOJIOKOJI B KPUCTAIIU3AaTOpP C BOJOIA.
[Torpy3ure KOJOKOJM B BOJY HACTOJBKO, YTOOBI YPOBEHb BOJIBI COBIAJAll C HUXHUM JIeJIEHUEM
Kosokona. [Ipu 3TOM HMXKHHI Kpail KOJIOKOJIAa HE TOJDKEH AOXOIUTh A0 JHA KpUcTauiu3atopa. Jms
ATOTO KOJIOKOJI 3aKpEeNuTe B IITATHBE WM MOMECTUTE Ha JHO KPUCTAJUIM3aTOpa JIBE CTEKIISTHHbBIC
MAJIOYKH.

4. CuJIbHO pa3orpeB KOHEI| CTEKIISTHHOM MaJlOYKH, OMYCTHTE €€ B KOJIOKOJI U TOJOKIHTE
docdop. Kak Tonmsko docop 3aroperncs, OBICTPO U3BICKUTE MAIOYKY M 3aKPONTE KOJIOKOJ MPOOKOH.
KoJtokxom1 3an0oHSeTCs TyCThIM O€JIBIM IBIMOM, COCTOSIIIIAM M3 YaCTHYeK (POCHOPHOTO aHTUAPHU/IA.

5. ITpu ropenun ¢ocdopa 00bEM BO3mAyXa BHYTPH KOJIOKOJA BHAYale OT HArpeBaHUS
HEMHOTO YBEIMYHMBACTCS, a YPOBEHb BOJBI B KOJIOKOJIE TOHWXKaeTcs. [lo Mepe pacxoqoBaHHs
KHCJIOpO/Ia TIaMsi TIOCTETIeHHO racHeT. benbrit ¢pochopHeiii anruapun pacteopsietcs B Boae. Cocyn
OXJIQKJAETCS, Ta3 B KOJIOKOJIE TOCTETICHHO YMEHBIIAeTCs B 00BEME. YPOBEHH BOJIBI B KOJIOKOJIC
NoBbIIAeTCS. B KpucTammmsaTop IojieiiTe BOABI B TaKOM 0OO0BbeMe, YTOOBI BHYTPH M CHApPYXKHU
KOJIOKOJIA YPOBHU OBUTH OJIMHAKOBEI M COBIAJANIA CO BTOPHIM JICTICHHEM KOJIOKOJIA.

6. Otkpoiite mpubOp W TpU TOMOIIM TOPSIICH Jy4uHb YOEeIUTeCh B TOM, 4YTO
OCTaBIIMICS B KOJIOKOJIE T'a3 HE TIOJICPKUBACT TOPCHHUSI.

Pesynbratel HabmIOAEHUI



YUmucio nenennii B npudope, [Umciio gesennii B npudope,
3amoJIHEeHHBIX BO3AYyXOM (10 [3amoJiHeHHbIX razamu (nmocje Kakoii ras npopearuposaj?
NPOBeICHUsI PeaKINH) MPOBeICHUSI PeaKINH)

Bvi1600wi:

B BBIBOsIax yKa3aTh cofiep:kaHue KUCIOPOia B Bo3ayxe (B %).
KOHmpOﬂbele 680Nnpocywl:

1. Kaxkoii ra3 pacxoayercs npu cxxuranuu ¢pocgopa B Bo3ayxe?

2. Kaxoit 00béM kuciopoaa B Bo3ayxe? CKOJIBKO 3TO COCTABISAET B MIPOILICHTAX ?
3. [Touemy it mpoBeIeHUs SKCTiepuMeHTa 0epyT n30bITOK hochopa?

4, Kakoii ra3 ocrajics B KOJIOKoJIe TIocie cropanus ¢pocdopa?
5.

3aoanus ona noozcomosxu k I'HA, BIIP
VYkaxuTte, B KaKyl0 TPYIIY BXOJAST BEIIECTBA, 3arPA3HSIONINE BO3IYX:

1) BOJITHOM Map, YrJIEKUCIIbIN Ta3
2) CEPHUCTHIN ra3, OKCHIBI a30Ta
3) KUCIIOPOI, a30T

4) TeJINid, KUCIOPO.T

Ilpakmuueckaa paboma Ne 2
«llonyuenue meonozo Kkynopoca»
Teopemuueckas uacmo

[Tpu npoBeneHnun 3TOM pabOTHI MOXKHO UCIIOIB30BATh TPAIUIIMOHHYIO METOAUKY, OTTCAHHYIO
B yueOHuKax.  numis Ha 9Tarne BolapuBanus pactBopa cyibdara menu (I1) mposectu e€ mo
MpeasiaraeMoil METOJIHKeE.

JlaHHBIN BapUaHT IPOBEACHUS TPAAUIIMOHHONW MPAKTHUECKON pabOThI CBSI3aH C 00pa30BaHUEM
kpuctaiioB CuSOy - SH,0, BeIACTAIOMUXCS U3 HACBIIIIEHHOTO PacTBOPa, U HAOMIOJEHUEM HUX TI0]]
Mukpockornom 14. Takol moxo/1 HO3BOJSET COKOHOMHUTD BpEMS, TaK Kak Ul OIbITa OepyT MEHbIlIee
KOJIMYECTBO KHUCIIOTHI, HE MTPOBOAAT PUILTpOBaHUE U BhINIapuBaHue. He cienyer 100MBaTHCS IOTHOTO
pactBopenust okcuaa meau (II), KoTopeiit OTHENAETCS OT MATOYHOTO PACTBOPA OTCTAUBAHHUEM.
’KunkocTh cnTuBaioT B APYryro MPOOUPKY WM THE3/0 TUIACTUHBI IS IPOBEICHUS KaneIbHBIX
peakuuii. 13 HachIIIEHHOTO pacTBOPa BhIMAIal0T MEJIKUE KPUCTAJUIbI MeTHOTO Kyropoca. [To popme
KPUCTAIJIOB MPOJYKT PEaKIUU UACHTU(DUIIUPYETCS TOpa3 o HaAEKHEE, YeM MTPOCTO MO IBETY
pacTtBopa.

Ipaxmuueckas uacmeo

Lenv pabomul: TOKa3aTh MIKOJbHUKAM PEAKIIUIO OKCHAA C KUCIOTOMN C Y€TKOU UeHTU(DUKAITUEH
OJIHOTO M3 IPOAYKTOB PEAKIIHH.

Jlononnumenvroe 0bopyoosanue: TAHPOBON MUKPOCKOTT; IPEIMETHOE CTEKJIIO; IBE MPOOUPKH;
IUTACTHUHA C THE3IAMU JIJISt IPOBECHUSI KalebHBIX peakiuii (0eoro mBeTa); AepKaTrels s
MPOOUPKH; MUIETKA; CIIUPTOBKA.

Mamepuanet u peaxmuewt.: okcun menu (I1), morydeHHBIH pa3IoKeHUEM OCHOBHOT'O KapOOHATa ME/IH,
20 %-HbI1il pacTBOP CEPHON KHUCIIOTHI.

Texnuxa 6ezonacnocmu:

1. PaGorare B oukax.

2. Cobmtoate Mepbl 6€30MaCHOCTH MPU HarpeBaHUU MPOOMPOK, paboTe CO CIUPTOBKON
WIM CYXUM TOPIOYHM, paboTe ¢ KUCIOTAMHU.

1 UYeptkos U. H., XKyxkos I1. H. Xumuueckuii 3KCIIEpUMEHT C MaJIbIMUA KOJIMYECTBAMU PEAKTUBOB. —
M.: Ilpocsemenue, 1989. — C. 62—69.



Hncempykyus K 6In0IHEHUIO!

1. B npo6upky momectutre ~100 mr oxcuaa meau (II) (HEmoONMHYIO JTOKEUYKY-103aTOp) H
npuiieiiTe ~1 MII pacTBOpa CEpHOM KHCIOTHI.

2. ConepxuMmoe MPOOUPKK HarpeiTe, He AOBOIS N0 KuneHus. Obpamume GHUMAHUe Ha
TO, YTO KUIIATUTH CMECb HC PCKOMCHIAYCTCA. I[O)K)IHTGCI), II0Ka 60J'II)IH3.$I qaCTb OKCHIOa MCEAU
pacTBOPUTCH.

3. Jaiite cmecu OTCTOSAThCS 1 MHHYTY, IOC/I€ Yero MOMECTUTE KaIull0 pacTBOpa Ha
IPEJMETHOE CTEKJIO M HAOIIOAANTE 33 POCTOM KPHUCTAJLIOB € IIOMOILIBI0 MUKPOCKOIA.

4, B pabounx Terpansix 3apucyiite GpopMy KpUCTaJUIOB METHOTO KyIOpOCa.

S. OcTartok ropsiuero pactopa cieire ¢ n3osiTka okcuna meau (II) B apyryro npoGupky.

Yepes HekoTOpoe BpeMsi HaOtojaiiTe BblieIeHne KPUCTAUIOB KpUucTayuioruapata cyinbdara meau (11).
Pesynbratel HaOmIOAEHUI

Ne Yro nesanu Urto nabaroganu YpaBHeHHEe peakuu

1

2

Boisoowi:

B BBIBO/IaX HY)KHO OTPA3UTh XMMHUYECKOE CBOMCTBO KUCIIOT — B3aWMOJICHCTBHE C OCHOBHBIMHU
OKCHJIAMH, a TAK)KE BO3MOXKHOCTB OIPEACIIAThH BEIIECTBA 10 (JOpME KPHCTAILIOB.
Koumponvnvie sonpocoi:

1. Kakytro okpacky npuo6peraer pactBop npu pactBopenuu CuO B cepHoii kucnore?
2. UYewm oOycrioBieHa JaHHas OKpacka?
3. Kaxkoe BeniecTBo BbIIENSAETCSA U3 pacTBOPA MOCIE peakuuu?

Jlabopamopnutii oneim Ne 5.
«HM3yuenue 3asucumocmu pacmeopumocmu 6euiecmea om memnepamypol»
Teopemuueckas yacmo

Besiknii pacTBOp COCTOUT M3 PACTBOPEHHOIO BEIIECTBA M pacTBOpUTENs. PacTBOprMOCTh
00JIBIIMHCTBA TBEPABIX BEIIECTB B BOJE ITPH MOBBIIIEHUH TeMIepaTyphl yBenuuubaercs. O1HaKo
HEKOTOpbIE BELIECTBA HE MOIUUHSIOTCS 3TOMY IIpaBuily. ECTh rpyrmima BemiecTs, pacTBOPUMOCTh
KOTOPBIX MPU U3MEHEHUH TEMIIEpaTypbl Maj0 U3MEHAETCS, a €CTh U TAKUE, pACTBOPUMOCTb KOTOPBIX C
MOBBIIIEHUEM TEMIIEPATYPHI M1a1aeT.

B xadyecTBe 00BEKTOB HCCIEI0BaHMS LIEIECO00Pa3HO B3ATh XJIOPHIbI KUl U HATPHSL, a TAKKE
TUAPOKCU KaJIbLUs. 3aBUCUMOCTh PAaCTBOPUMOCTH JaHHBIX BEILIECTB OT TEMIIEPATyphl IIpe/ICTaBlIeHa
B Tabnuue 3.

Tabnuna 3 PactBopuMocTs 6e3B0HBIX BemiecTB B 100 I BOJbI IIpH TaHHOM TeMIieparype, B
rpamMmax15

Temneparypa, [1C 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

Jl71st mpoBeIeHUs OTIbITA JIydllle OpaTh METKOU3MENbUEHHBIC KPUCTAIUIBI XJIOPUIOB KaJIHs 1
HaTpusi. HachlllieHHBII pacTBOp THIPOKCH/IA KAJIBLIUS TOTOBUTCS 32 HECKOJBKO JHEH 10 TPOBEICHUS
onbITa. JIJis 5TOTO B OOJIBIIYIO CKIISTHKY HACHITIAIOT CYXOU THAPOKCH]T KAJIBIHS cioeM 1 cM 1
3aJIMBAIOT TUCTUILTUPOBAHHON BOJON TOUTH 110 poOku. M3peaka B30anTeBatoT cMech. [1o mepe
pPacxo0BaHMsI HACKIILIEHHOTO pacTBOpa B CKIISIHKY JJOJIMBAIOT BOAY.



Ilpakmuueckas uacmo

Lenv pabomul: oNIpeAETIUTH PACTBOPUMOCTH BEIIECTB NIPU Pa3IHMYHON TeMreparype. Ilepeuens
damyuxo yugposoi rabopamopuu; TaTIUK TEMIEPATYPHI IUIATHHOBBINA. /JonoinumenvHoe
obopydosanue: 2 crakana Ha 150 mur; mpobupka; Bata; mmnaresb; CTCKISTHHAS MajJ04YKa C PE3HHOBBIM
KOJIBIIOM, CHI/IpTOBKa NN SHGKTpI/I‘IeCKaSI IJIMTKA, HpOMI)IBaJ'IKa.

Mamepuanel u peakmugul: TUCTUILTMPOBAHHAS BOJA; KPUCTAJUIMUECKUE XJIOPUIbI KM U HATPUS,
W3BECTKOBAs BOJA.

Texnuka bezonacnocmiu:

[Tpu npoBeleHNU JaHHOTO YKCIIEPUMEHTA UCIIOIb3YeTCsl HarpeBaTeIbHbIN pubop — Oeperuch
oxkora!

Hncmpyxyus Kk 8b1noaHeHuro.!

Ot 1

1. B nepBeiii crakaH HaneWre okosno 30 M OUCTWUIMPOBAaHHOW BoIbl. [cnonb3ys
TEeMIEepaTypHbIA JaTUYUK, ONpEAENIUTe TeMIepaTypy BOJAbI B cTakaHe. 3a(UKCUPyHTe TO 3HauY€HUE
TEMIIEPATYPBI, KOTOPOE YCTaHABJIUBAETCA MOCIIE CTAOMIN3ALUH TOKa3aHUH proopa.

2. HeGonpmMu mopuusiMu  100aBisiiiTe B BOAY KPUCTAJUIMYECKUM XJIOpUA Kaaus u
IepeMENINBalTe PaCTBOP CTEKIIIHHOM Manodkod. Korjga conp mepectaHeT pacTBOPATHCS B BOJE, BbI
IIOJIYYMTE HACBILLEHHBINA PACTBOP XJIOPHUIA Kajaus IIpU JaHHOM TeMIiieparype. Ha nHe crakaHa TOJKHO
0CTaBaTbCs HEMHOI'O HEPACTBOPEHHOU COJIN.

3. Harpeiite noixy4yennsiii pactsop 1o 50 .

4. YTo npoucXOaUT C KPUCTAJUIAMU COJIM, OCTABUIMMHUCS OT MPEABIAYLIET0 NpuOaBiIeHUs

conu? BHOBB npubaBbTE MOPILHUIO COJH.
OmpiT 2

Bo BTopo#i crakan HaneiTe 30 M1 BOJIBI M TPUTOTOBBTE HACHILIEHHBIA PACTBOP XJIOpHUIA
HaTpHs IIpU KOMHATHOM TeMiieparype. Harpeite pactBop, HOBBICUB €ro TEMIIEPATypy IPUMEPHO HA
20 °C. Ecau kpucTaibl, HaXOSIIUecs Ha IHE CTaKaHa, paCTBOPUIIUCH, TOOABBTE €I11€ HEMHOTO
xjiopuja HaTpus. TiiaTesNbHO NepeMelInBaiTe pacTBop.
PacTtBOpMINCH JIU KpUCTAILIBI CONTH?

OrmpiT 3

1. B npoOupky HaneiTe mpuMepHO 3 MJT HACHIIIEHHOTO PAaCTBOPA IMIPOKCHA KaTbLIUs
(M3BECTKOBOM BOJIbI) M OIIYCTHTE B HE€ AaTUMK TeMiepaTypbl. YToObI pacTBOpP HE MOIJIOIIA
YIJIEKHUCIIBIN Ta3 U3 BO3AYXa, 3aKPOHTE MPOOUPKY PHIXIIBIM BaTHBIM TaMIOHOM. OCTOPOKHO Harpeire
pacTBOp, MOBBICUB €TI0 TeMIleparypy npumepHo Ha 10 °C.

2. Yro mpoucxoaut c¢ pactBopoM? JloBenute pactBop a0 KumneHus. Kak niamensercs
MYTHOCTb pacTBopa?
3. Oxnanute pacTBop. YTO IPOUCXOIUT ¢ 00PA30BABIIMMCS OCAIKOM (KaK M3MEHSETCS
MHTEHCUBHOCTb IOMYTHEHHUS pacTBOpa)?
4. Crenaiite BBIBOJI O BIMSIHUU TEMIIEPATYphl HA paCTBOPUMOCTb THAPOKCUIA KAJIbLIUS B
BOJIE.
Pe3ynbrarel HaOMI0ACHUI/ U3MEpEHUI
BemecTBo Bausinne TeMnepaTypbl Ha pacCTBOPHMOCTD
(pPacTBOPHMOCTD NOBBIIIAETCSH, IOHNAKACTCS, 0CTAETCS
MOCTOSIHHOM)

Xuopua Kaus

Xyopua HaTpust

I'mapoxcna Kanbuus

15 JIypwe O. 1O. CripaBounHuK 110 aHaMTHYecKo Xumun. — M.: Xumus, 1971, — C. 71 — 89.



Buisoowi:
VYkazaTh BIUsSHUE TEMIEpaTyphl HA pACTBOPUMOCTH PA3TUYHBIX BEUIECTB B BOJIE.
KoumponvHule sonpocewi:

1. JlonosmHuTe TIPEINIOKEHHS, BCTABUB BMECTO MPOOEIa Ha3BaHUE COOTBETCTBYIOIIETO

BEIIIECCTBA.

1) Ha pactBopuMocTh B Bojie_ (yKa)kKuTe Ha3BaHME BEIECTBA) TEMIIepaTypa He
OKa3bIBAET 3HAUUTEIBHOI'O BIUSHUS.

2) C noBBILIEHUEM TEMIIEPATYPbl PACTBOPUMOCTD B BOJIE_ (YKa)kKUTE Ha3BaHHE
BEIIIECTBA) YBEJIUUNUBACTCS.

3) C noHm:XeHueM TeMunepaTypbl paCTBOPUMOCTb B BoJe_ (yKa)KUTE Ha3BaHUE
BELIECTBA) YBEJIUUNBAECTCS.

4) CpaBHUTE NOJTYYEHHBIE BBIBOJBI CO CIIPABOYHBIMH JAHHBIMHU.

2. 3aoanus onsa paseumus GyHKYUOHATLHOU 2PAMOMHOCTIU

B 3anuBe Kapa-boraz-I'on Kacnuiickoro Mopst HaxoiTcst Oorareiiinme 3anacbl MUHepaia
MUPAOHINTA — KPUCTAJUIOTHAPATA CyIb(aTa HATPHsL.

Kaxxapiii ro B KOHIIE HOSIOpS, KOTJa TeMIiepaTtypa BoAbl naaaetr 10 6 °C, MUpaOUInuT
HAuMHAeT BBIJIENATHCS B BHJIE OECIIBETHBIX KPUCTAIIIIOB, OCEIAONINX HA JTHO 3aJIMBa M Ha ero Oeperax.
OO®bsicHUTE IPUYUHBI BbINA/IE€HNS KPUCTAIIIIOB COJIU.

Hononnumenvras ungpopmayus
Jlypse 1O. }O. CipaBounmK 1o aHanmuTu4eckoit xumun. — M.: Xumus, 1971, — 390 c.

Jlabopamopnuiit oneim Ne 6
«Haonwoenue 3a pocmom Kpucmaninoe»
Teopemuueckas yacmo

PacTBOprMOCTH GOJBIIMHCTBA COJIEH 3aBUCUT OT TemnepaTypbl. [Ipu oxmnaxaeHun pacTBopa,
HACBILIEHHOTO MTPH BHICOKOM TeMIEpaType, U3 HETO BBINAJal0T KPUCTAIUIBI co. B 3aBucuMocTu ot
COCTaBa, BELIECTBO MOXKET BBIACIATHCS B BUE O€3BOIHOM COJIM MM KpUCTauioruapara. Taxk,
HaIpuMep, MPHU OXJIAKIACHUH HACBIIIEHHOI0 pacTBOpa Cyib(aTalHKa BbIACISETCS KPUCTAIIOTUAPAT
ZnS0O, - TH20. Ipyroe Ha3BaHUE 3TOT0 KPUCTAIIOTHJIpaTa — LUHKOBBIM Kynopoc. dopma
KPHUCTAJIJIOB 3TOT'0 BEIIECTBA OTIMYAETCS OT KPUCTAIUIOB MEAHOIO KyIIOpOCa.
IIpakmuueckas uacmo
Lenv pabomer — chOpMUPOBATH Y IIKOJIBHUKOB IIPEICTABIEHUE O 3aBUCUMOCTH PACTBOPHUMOCTH OT
TEMIIepaTyphl U O KPUCTALUTU3AIMH BelecTBa U3 pactBopa. ChopMupoBaTh HaBBIK pabOTHI ¢
U (HPOBBEIM MUKPOCKOIIOM.
Hononnumenvroe 060pyoosanue: TAPPOBONA MUKPOCKOIT; IPEIMETHOE CTEKIIO; MPOOHPKA; JAepKaTeb
JUI IPOOUPKY; MMUIIETKA; CIIUPTOBKA.
Mamepuanet u peaxmuewt. cymbdar muaka ZnSQy - 7H,0.
Texnuxa 6e3onacnocmu:

1. Pabotats B 3ammTHEIX oukax. TpeOyroTcs coOmoaenne Mep 6e30MacHOCTH MPU
UCTIOJIb30BaHUM CITUPTOBKH, CYXOT'O TOPIOYETO.

2. N36eraTh nomnagaHusi KOHIEHTPUPOBAHHOTO PACTBOPA CyJib(haTa LIMHKA HAa KOXKY U
OJICHKY.

Hncmpykyus k 8binoaHeHuio:

1. B npoOupky Haneiite Bony (Ha 1—2 cM 110 BBICOTE).

2. MeuieHHO NpH IepeMeIMBaHuy 100aBISIHTE Cynb(daT MUHKA 10 TeX MOp, TOKa OH HEe
IepecTaHeT PaCTBOPSATHCA.

3. [Tpobupky ¢ pacTBOpOM cyib(aTa [IMHKA HATPEUTE A0 MOTHOTO PACTBOPEHUS
KPHUCTAIIJIOB CcyNb(dara MUHKA.



4, Taxke akKypaTHO Harpeire mpeaMeTHOE CTEKIIO0, IPOHOCS €ro HECKOJIBKO pa3 yepes
TIaMs.

5. Korna cynabdar 1uHKa pacTBOPUTCS, HAHECUTE KAIUTIO pACTBOpa Ha TEIIOE MPEAMETHOE
CTEKJIO U IOMECTUTE CTEKJIO 110/ MUKPOCKOII.

6. IIpu oxyakIeHUH pacTBOPA U3 HETO BBIIEISIOTCA KPACUBBIE KPUCTAILIIBI
KpHCTaIorypaTa cynb}ara [MHKa — IUHKOBOI'O KyIopoca.

7. 3apucyiTe KpUCTaJUIBl BEIIECTBA B pA0OUNX TETPAJISIX.
Pesynbrarel HaOmIOMEHUI

Ne UTo nenaan YUto Hadaroxau
1

cee

Buicoowi:

O’I‘paSI/ITI), KaK 3aBUCUT paCTBOPHUMOCTb BEIICCTBA B BOJAC OT TECMIICPATYPHI.
KOHmpOﬂbele 80npocywl:

1. Kak 3aBucHT pacTBOpUMOCTH CyNb(aTa IUHKA OT TEMIEPATYPHI?
2. Kakoe BemiecTBO BbIIENSETCS U3 pacTBOpA MOCTE peakiuu?

3. CpaBHute popMy KpUCTAIIJIOB METHOTO KYIOpOca U LIMHKOBOTO KyIopoca.
Paznuuatorcs i oy 1o Gpopme KprcTasioB?

4 3aoanus onsa passumus yHKYUOHATLHOU 2PAMOMHOCTIU
OO0®bsicHUTE, KaKKe dTarbl IKCIIEpUMEHTa N300pakeHbl Ha pucyHke 9. Kakas cBs3b CyliecTByeT MeXIy
TUMU M300pakeHUAMHU U poTorpadueil, npuBeAEHHON psiiom?

L

Puc. 9. [Ipouiecc kpuCTAIITU3AIII

Jlabopamopnuuwiit oneim Ne 7.
«llepecviuennutii pacmeopy
Teopemuueckas yacmo

PactBOopuMoOCTSh BemiecTBa orpannyeHa. HachlllieHHBIM 1O BEIIECTBY A Ha3bIBalOT TaKOU
pactBop, npu J00aBJICHUH K KOTOPOMY HOBOM MOPIIMM BelllecTBa A OHO He pacTBopsetcs. Ecnu mpu
n00aBIEHUH BEIIECTBA A OHO PACTBOPSETCS, TO TAKOW PACTBOP HA3BIBACTCS HEHACIIEHHBIM. Ecnu ke
pH 100aBIEHNUN K PACTBOPY BEIIECTBA A BBINIAAIOT IOMOJHUTEIBHBIE KPUCTAIUIBI 3TOTO BEIECTBA,
TO TAKOHM PacTBOP HA3bIBACTCS NEPECHIUEHHBIM.
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Puc. 10. Tlpumep mepecwIeHHOro pacTBopa. MEpTBoe Mope
[epechIieHHBIH PAaCTBOP MOXKHO MPUTOTOBUTH HECKOJIBKUMH CIIOCOOAMMU:

1) U3MEHUTDb TEMIIEPaTypy HACBIIIEHHOTO PacTBOPA;

2) YIQJIUTh y HACBHIIIIEHHOT'O PAaCTBOPA YacTh PACTBOPUTEIIS.
[epeceiienHbpIe pacTBOPEI HECTAOMIIBHBI, M ITPU BHECEHUH 3aTPaBKH (KPHCTAJIMKA BEIIECTBA WIIN
IPOCTO HEOOJIBIIIOTO YIIIOBATOTO TeJa) M3 HUX BBIMAAeT PaCTBOPEHHOE BenecTBO. PacTBop
IIPEBPAIAECTCS B HACBIILICHHBIN.
IIpaxmuueckas uacmo
Lenv pabomot: chopMupOBaTh MPEICTABICHUE O TEIUIOBOM d(PQEKTe Mmporiecca paCTBOPCHUS U
KPHUCTATU3AIIH, A TAK)KE TIOHATHE «IIEPECHILICHHBIH PacTBOP».
Ilepeuens 0amuukos yugposou 1abopamopuu’: AATINK TEMIIEPATYPHI INTATHHOBBIMH.
Hononnumenvroe o6opyoosanue: xumudeckuii ctakat (100—150 M) ¢ xonogHOM BOJOH, MpoOUpKa,
npoOupKa MepHasi, IITAaTHB C JIAMTKOM, CIUPTOBKA.
Mamepuanet u peakmugul: COUPT STUIOBBIN, KpUCTAIUIMYECKHH THOCYAb(AT HaTpus (NaS,0s3 -
5H,0).
Texnuka 6e3onacnocmu: cOOMOAATH MPaBUiIa OOPALIEHHS C OTKPHITHIM IIJIAMEHEM.
Hncmpykyus K 8bINOIHEHUIO:

1. B npobupky HacembTe 5 T THOCYNb(AaTa HATPHUS.

2. M3mepbTe TemMnepatypy COJIM U BOJIBI C TOMOIIBIO JaTYHKA.

3. [Ipuneitre 2 mMa Boabl k conu. OMycTUTE JATYUK TEMIIEPATYpPhl B MOJYUYEHHYIO CMECH.
[lepememnBaiiTe cMech 10 T€X MOP, TOKa TEMIIEpaTypa HE CTAOUITU3UPYETCS.

4, ITocne Toro kak Temrepartypa rnepecraia U3MEHSThCS, U3BJIEKUTE IATYUK U3 pacTBOpa.

5. 3akpenuTe MPOOUPKY B JIANKEe INTaTHUBA W OCTOPOKHO HarpeBaiTe MpOOUPKY 0

IMNOJIHOI'O0 paCTBOPCHUA COJIM, ICPEMCHINBAA pPACTBOP HOATYUKOM TEMIICpPATypPhbI. Ilocne oatoroO
MPEKPAaTUTEC HArp€BaHUC U OCTABLTC JaTYUK B paCTBOPC.

6. JlokauTech OXJIAXKACHHUS PAacTBOpPa 0 KOMHATHOM TemmepaTypbl (MOKHO IMOJICTABUTH
MoJl MPOOUPKY CTaKaH C XOJOIHOI BOJIOH).

7. Obpamume enumanue! TlepechillieHHbIE PACTBOPHI MOTYT OBITh CTAOMIBHBIMH OYEHB
nonroe Bpemsi. Ho oT BHelIHero BO3ACWUCTBUS (TMIEpEeMEIIMBAHMS, MOMAAHUS THUTH WIH KpUCTaJIa
COJIM) PacTBOP OBICTPO 3aKPUCTAIITN30BBIBACTCS.

8. Ecnu pacTBOp HE 3aKpUCTALTU3YETCS, U3BIEKUTE U3 HETO NATYUK U MPUKOCHUTECH UM K
KpHUCTAJNTUKAaM THOCY/b(aTa HATpUs Tak, 4ToObl 1—2 KpHcTamia NpuwIMILIM K aatauky. llorpysure
JATYUK C MPWIUIIIAM KPUCTAJUIOM B PacTBOp. UTO MPOUCXOMUT C COJACPKHMBIM MPOOMPKU M KaK
u3MeHseTcs ero Temneparypa? Uro Habmronaercs? Kak mensieTcs remmepaTypa pactBopa?



9. 3adukcupyiite HauboJblIee MOKa3aHUe JaTuMKa. 3aHECUTE TaHHbIE B TaOJIHILY.
Pesynbratel u3mMepeHuit/Hab01eHui

Homep Hccaenyemasi cuctrema/M3mMepeHHble TeMIepaTypbl Temneparypa,
H3MepeHust 0C

1 Ywucrast Boga 10 Havaia orbiTa

2 PactBop THOCYNb(aTa HATpUs B BOjE (O HATPEBaHUs)

3 OxnaxIEHHBIN NepechIeHHbIH pacTBOp NaxS;03

4 PacTBOp THOCYIB(aTa MOCIE KPUCTATUIU3ALUT

Bu16o0wi:
OTpa3zuTh, KaKKe MPOIECChl (IK30TEPMHUUECKUE WITH SHAOTCPMHUUECKUE ) TPOTEKAOT IPU PACTBOPEHHUH
U KPUCTAJUTH3AIUH COJIH.
Konmponvhuvle 6onpocwi:

1. Kaxoit mporiecc (3HAO0TEPMUYECKUIA UITH IK30TEPMUYECKUI) TTpeobIagaeT npu
pPacTBOPEHUH KPUCTAIIOTUAPATA THOCYIb(aTa HATpuUs B Boje?

2. Kakoii mporecc (3HA0TepMHUUECKHIA WM SK30TEPMHUUECKHIA) IpeobIagaeT mpu
KpUCTAJUTH3alUU THOCYIb(]aTa HaTpus U3 pactBopa’?

3. Ha ckonbko TpasycoB yaanoch NepeoxIafiuTh HACHIIIEHHBIN pacTBOP THOCYIb(haTa
HATPUS, YTOOBI OH CTaJI MEPECHIICHHBIM?
4, 3aoanue ons pazeumus hyHKYUOHANLHOU SPAMOMHOCIU

B ObITy HHOT1a B KaYECTBE COIPEBAOIIETO CPEJICTBA UCTIONB3YIOT «XHMHUYECKYIO TPEIKY».
Yarie Bcero 3To repMETHYHBIN MPO3PAYHBINA TAKET C KUIKOCTHI0. YTOOBI aKTHBUPOBATH TPEIIKY
HYKHO NEPETHYTh IJIACTUHY-IIyCKaTelb, KOTOPAasi HAXOAUTCS BHYTpH nakera. CopepKUMoe nakera
3aIOJTHACTCS KPUCTAIIAMH.

JI1s1 BOCCTaHOBJICHMSI TPENKH €€ KIaAyT B KUIIAIIYIO BOJLY A0 ITOJHOTO paCTBOPEHUS
kpuctauioB. [locie oxmmaxaeHus rpeiika rotoBa Kk padote. Ha kakom 3tamne paboThl Tpeiku
BBIJICJISIETCS TETUIO?

Hononnumenvnasn ungopmayus
Hepnronsi B. ®. Mup Boast. — JI.: Henpa,1979. — 254 c.

Ilpakmuueckan paboma Ne 3.

«Onpedenenue KOHUEHMPAYUU 8EULECHIE KOJIOPUMEMPUYECKUM MEMO0OM RO KATUOPOBOUHOMY
2paguxy»

Teopemuueckas wacmo

Ecnu BelecTBO OKpalieHo, TO OHO MOTJIOLIAET BUIUMBIN CBET C HEKOTOPBIMU JJIMHAMU BOJIH.
JlinHa BOJIHBL, IPU KOTOPO MOTJIOIIEHHE MAaKCUMAJIbHO, COOTBETCTBYET OOBIYHO LIBETY,
JOTIOTHUTEILHOMY K OKpacke pacTBopa (T. €. MOTJIOEHHBINA U MPOILEIINNA CBET BMECTE a0t Oe-
7b1if). JIoOTHUTENbHBIE 1IBETA MOXKHO ONPEACIUTD 10 Kpyry ['ére.

NHTEeHCHBHOCTH NOTJIONIEHUS CBETA C IAHHOW IJIMHOW BOJIHBI XapaKTePHU3YETCA ONTHUYECKON
IUIOTHOCTHI0. OHA MPONOpLHOHAaIbHA KOHIIEHTPAIMM PAaCTBOPEHHOTO BELLIECTBA, T. €. 3aBUCUMOCTh
ONTUYECKOH MIOTHOCTH D OT KOHIIEHTpaluK BeLecTBa.

C npeacrasisiet coboit npsimyto Buaa D = A - C. UtoObl HaiiTH yriioBoii K03 pHULHueHT 3TON NpsAMOii
A u oTpe3ok B, 3Ty npsMyIo CTposT, U3MEPSIsl ONTUYECKYIO IUIOTHOCTh PACTBOPOB M3BECTHOM
KOHIIEHTpaluy. TOYKM HAaHOCAT Ha rpaduK U NpUOIIKAIOT K npsiMoi. Tak momydaercs.
rpajayupoBOYHBIN rpaduk KoHIIEHTpaIiio HEU3BECTHOTO BEIIECTBA HAXOAAT JINOO rpadudecKku, TM00
aHanuTruecku (3Has D u A Haxozsr C).




UYroObl HaliTH HEM3BECTHYIO KOHIIeHTparmio Cy 1o ontudeckoi miotHoctH Dy, ctposit
npsaMyto 1 10 e€ nepeceueHust ¢ rpaQuKoOM, MOCIIE YEero U3 TOUKH MEPECEYESHHUs OMyCKAIOT
NEPIEHIUKYIIIP Ha OCh KOHIIEHTpanyid. MecTo nepeceueHus nepneHauKyisipa ¢ OCblo U
COOTBETCTBYET KOHLICHTPALIUU.

IIpakxmuueckas yacmy
Llenv pabomul: chopMUPOBATH MPEICTABIECHUE O KOHIIEHTPAIMK BEIIECTBA U KOJINYECTBEHHOM
OIIPECIICHNU KOHLICHTPAIMK BEIECTBA KaJTOPUMETPUIECKUM METOAOM.

.. 9 55

Puc. 11. Kpyr I'ére. [[Bera, Haxoadmuecs Ipyr HaIIPpOTHB B
Jpyra SBIISIOTCS JOTOJIHUTEIbHBIMU ng
Puc. 12. I'pasxynpoBOUHBIN TpaMK — 3aBUCUMOCTh ONTHUYECKOH ¥

KOHIIEHTpaluu
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Texnuxa bezonacnocmu.:

1. IlepmaHranaT Kanus IpH NONAJaHUHA HA KOXKY U OACKIY OCTaBIIIET KOPUYHEBBIE
nsaTHA. MIX MOXXHO CMBITh 2%-HBIM PacTBOPOM LIaBeJIEBOW MIIM aCKOPOMHOBOM KUCIIOTHI, TIOCJIE YETO
IIPOMBITH COOTBETCTBYIOIINM Y4aCTOK BOJOM.

2. [Tonroroska peaktuBoB. [IpuroroBnenue pactopa cyiabdparta meau (II) CuSO4 50 r/m.
Bospmute 7,8 1 kpuctamioruapata cynbbara meau CuSOy4 - SH,O, u pactBopute B 70 M1 BOJIBIL.
Jo6aBbre 0,2—0,3 MIJI KOHIICHTPUPOBAHHOUW CEPHOM KHCIIOTHI (MJIM COOTBETCTBYIOIIHI 00BEM
pa30aBiIeHHON) [JIsl MPEAOTBPAIlleHUs THIPOIN3a U 1oBeauTe 00bEM pactBopa 10 100 mi. M3-3a
TOTO, YTO KPUCTAJUIOTHUAPAT CIIOCOOEH BHIBETPUBATHCS, KOHIICHTPALIUSI MOYKET OTIINYATHCS OT
HOMMHAJILHOM, TO3TOMY IIPOOBI ClIeTyeT TOTOBUTH IKOJIBHUKAM M3 TOTO e PacTBOpa, U3 KOTOPOTO
OHM TOTOBSIT CEPHUIO CTAHJAPTHBIX PACTBOPOB.

3. [TpurotoBnenue pactBopa nepmanranara kanusi KMnOg4 50 mr/n. Bo3pmure HaBecky 5
mr KMnOy u pactBopure B Boge. [loBeaure o0bEM pactBopa 10 100 mi. PactBop 0bs13arensHO
TFOTOBBTE HA XOJIOIHOM TUCTHUIIIMPOBAHHON BOJIE, B CTEKJISIHHON nocyze. M30eraiite KOHTakTa ¢
iactMaccamu! PacTBop cieslyeT roToBUTh He paHee, YeM HakaHyHe. Hencronb30BaHHBIN pacTBOp
YTWIM3HPYWTE, TaK KaK CO BpDEMEHEM OH pasiiaraetcsi, 00pa3ysi KOpHYHEBBIN HAJIET HAa CTEHKAX
COCYJIOB.

Hncempykyus k 6einoHenuio:
Ilpucomosnenue cmanoapmuvlx pacmseopos
1. CHavama TPUTOTOBBTE CEPHI0 CTAHJAPTHBIX pPACTBOPOB, T. €. PACTBOPOB W3BECTHOM
KOoHIeHTpauuu (Tadnuna 4 u 5). X roToBsT, pa30aBiss 3amnacHbIil pacTBOD.

2. Ecnu ucnone3yroTcs KiOBeThl Ha 4 MJI, TO CTaHIAPTHBIE PACTBOPHI F'OTOBSAT B CYXHX
npodupkax. [l 3TOoro B NpOOMpPKY HAIMBAIOT ONpEIENEHHbI 00BEM 3amacHOro pacTBOpa H
N00aBIIAIOT K HEMY BOAY TaK, YTOOBI cyMMapHbIi 00bEM ObuT 10 MIT.

3. Ecnu ucnons3yrot kioBetsl Ha 100 My, TO ciaeayeT TOTOBUThH CTaHIAPTHBIE PacTBOPHI B
MepHbIX komOax (100 wur). Jmst aToro HameiTe ompenenéHHbIM O0BEM 3amacHOTO pacTBOpa,



NEPEHECUTE €r0 B MEPHYIO KOJOY U JIOBEIUTE AUCTUUIMPOBAHHON BOJOM O METKH HEOOXOJIMMOTO

00BéMa.
[TpuroroBnenue cranaapTHeIX pactBopoB CuSO 16 Tabnuma 4
4
Konuenrpauus, r/ma 0 10 20 30 40 50
00béM pacTBopa 50 r/m, v 0 2 4 6 8 10
OO0BEM BOOBI, MII 10 8 6 4 2 0

16 PexomenayeM, 9TOOBI ITKOJLHUKH PACCUNTAIN 3TH 3HAYCHHUS CAMOCTOSTEIILHO.

Tabauua 5 [purorosnenue ctangapTHeIX pactBopoB KMnO,4 u3 3anmacHoro pactsopa 50 mr/i

KonueHTpanus, Mr/J 0 10 20 30 40 50
O06BEM pacTtBopa 50 r/m, M |0 2 4 6 8 10
O0BEM BOIBI, MII 10 8 6 4 2 0

Buvibop onumnst 6ombl

BriGepute 11MHY BOJIHBI U1 M3MEPEHUS ONTHYECKON TNIOTHOCTH.
JltnHy BOJIHBI CBETa MOYKHO MOA00pAaTh 10 OKpacke pacTBOpa MM HAWTH SKCIIEPUMEHTAIIBHO.

ITo okpacke pacTBOpa ONpeAEISIOT TOMOTHUTEIbHBIN K HEll 11BET. CBET C COOTBETCTBYIONICH JJIMHOMN

BOJIHBI MTOTJIOIIAETCSI MAKCUMAJIBHO (HM).
Tak, eciii pacTBOp UMEET KENTHIN I[BET, TO ONTHYECKYIO TUIOTHOCTh HY)KHO U3MEPSITh MPU JTHHE
BOJIHBI cuHero cBeta (435—480 um).

[IBeTa U COOTBETCTBYIOIIME UM JIJIUHBI BOJIH 17

Tabmnuna 6

I{BeT pacTBOpa

JlomoJIHMTENbHBIH LIBET

I[JII/IHLI BOJIH NOrJjaomaemMoro

(morJiomaeTcst) cBeTa
KpacHbrii Cune-3en¢HbIi 490—500
OpaHXeBBIi 3enéHO-CUHUHN 480—490
DKEnThIit Cununit 435—480
DKénTo-3enénbiit DuoneTOBBIM 400—435

3enEHbIii KpacHblif nim (puoaeToBbIi 730—760 nmm 400—435
CuHe-3enEHbIN Kpacuprit 605—730
3eeHOBATO-CHHHIA OpaHKeBbIii 595—605
Cunuii DKénThIit 580—595
DUOIETOBBII PKénro-3enéHprii 560—580
[ TyprypHbIii 3eeHbIN 500—560

YroObl mo100paTh ATUHY BOIHBI SKCIIEPUMEHTAIFHO, HY)KHO BBISICHUTB, IPH KaKOU JJIMHE
BOJIHBI ONITHYECKAsl INTIOTHOCTh MaKCUMaJIbHA. J[J1s1 3TOTr0 3aloIHUTE KIOBETY JaTyhKa Hanbosee
pa30aBIEHHBIM PACTBOPOM H OTIPEICIUTE ONTHYECKYIO IUIOTHOCTH MPH Pa3HBIX JUIMHAX BOJIH (HE
3a0bIBasi KaXxIblil pa3 0OHyNATh pubop). PesynpTaTsl 3anummre B oTuéT. Bribepure Ty JiuHy
BOJIHBI, IIPY KOTOPOM ONTUYECKAS IUIOTHOCTh MAKCHUMAJIBHA.




Ilocmpoenue kanubposouno2o epaguxa

IocTpoiite kanuOpoBouHbI rpaduk. 3aneiiTe B KIOBETY AUCTUIIIMPOBAHHYIO BOAY U
HACTpOITe 1o HeMy JaTyuk. OnTuyeckas MI0THOCTh AUCTUIUIMPOBAHHOM BOJIbI 1OJIKHA ObITh paBHA
0.

CHuMUTE KIOBETY, BbUIEHTE U3 HEE BOAY, a 3aTEM HaJleiiTe pacTBOp C HAaUMEHBIIIEH
KOHIIEHTpALMEN OpenesieMoro BemecTsa. OnpeaennTe ONTUYECKYIO INIOTHOCTh PacTBOpa U
MOJIY4YEHHYIO BEJIMYMHY NlepeHecuTe B OTUYET (1. 2). CIOJOCHUTE KIOBETY U 3aJIelTe €€ BTOPbIM
pacTBOPOM. AHAJIOTMYHBIE U3MEPEHUS TIOBTOPUTE JIS1 BCEX OCTABLIMXCS PACTBOPOB.

Ha ocHoBaHNM npoBeIeHHBIX U3MEPEHUH MOCTPOIiTe rpauK 3aBUCUMOCTH ONTUYECKOM
IUIOTHOCTH PAacTBOpa OT KOHIIEHTPALUK PacTBOPEHHOTO BemecTBa. OH JOJDKEH MPECTaBIATh COO0H
IpAMYIO JTMHUIO. ECiM Kakas-To TOYKa BBINANAET, TO I HEE CIeNyeT CHOBA IPUTOTOBUTH PACTBOP U
MIOBTOPUTH U3MEPEHUE ONTUYECKON IIIIOTHOCTH.

Onpedenenue KonyeHmpayuu pacmeopEenHo2o eewecmsa 6 npooe

CrnionocHuUTE KIOBETY U 3ajeiiTe B He€ mpoOy ¢ HEM3BECTHOM KOHIIEHTpaLueil pacTBOPEHHOTO
BellecTBa. M3MepbTe ONTHYECKYIO MJIOTHOCTh IaHHOTO PACTBOpA U MO IpaduKy ONpeaeanTe, Kakon
KOHIIEHTPALlMM COOTBETCTBYET NOJTY4YeHHOE 3HaYeHHe. OTMEThTE JAHHYIO TOUKY Ha KaTUOPOBOYHOM
rpaguke. B oTuére ykakute KOHIEHTPALMIO BELIECTBA B KOHTPOJIBHOM Ipooe.

Otuér. [lonbepure AIMHY BOJHBI ISl ONPEACTICHUS ONTUYECKOM IJIOTHOCTH. 3aroJIHUTE
Ta0IUIy

[BeT

J[s1MHA BOJIHBI, HM

OnTHyeckast INIOTHOCTh

3anonuute Tabauiy. OnpeaenuTe ONTUYECKYIO TNIOTHOCTh CTAHJAPTHBIX PACTBOPOB.

KonueHnTpauus 0
Onrryeckas INIOTHOCTE 0
Buvisoowi:

B BbIBOZIaX yKa3aTh, KaK MOXHO OIPEJCIIUTh KOHIIEHTPAILIMIO BELIECTBA B PACTBOPE C IIOMOIIBIO
KOJIOPUMETPHUUECKOTO METO/IA.
Konmponvuvie 6onpocul:

1. Kakue MeTozp! onpeenieHus: KOHIIEHTPAIMH BEIIECTBA B pACTBOPE BaM M3BECTHBI?

2. MO>KHO JT ONpeIeNTh KOHIIEHTPAIIHIO BEIIECTBA B PACTBOPE, €CIIM OHO OECIIBETHO U
IIPU pacTBOPEHUH 00pa3yeT OeclBETHBINA pacTBOp?

3. 3aoanue ons noocomosxu k I'MA, BIIP

17 JIypsbe FO. FO. CnpaBouHuk 1o aHanutudecko xumuu. — M., Xumus, 1989. — C. 364, ¢
M3MCHCHHUSIMU.



Kakoii crioco6 Henb3s UCII0JIb30BATh I ONPEIENICHUsI KOHIIEHTpalluu pacTBopa’?

1) C ucnonp30BaHUEM OTPEACTICHHUS ONITUYECKOH MIIOTHOCTH OKPALIEHHOTO PacTBOpA.
2) OmnpeneneHue MIOTHOCTH pacTBOpa ¢ MOMOLIbIO apeoMETpa.
3) BrimapuBanue pactBopa onpeneinéHHON MacChl, ¢ MOCIEAYIONUM B3BSITUBAHUEM

0€3BOIHOrO BEILECTBA.

4) LlenTpudyrupoBanue pacTBopa.
Hononnumenvhas ungpopmayus
Bacunses B.I1., Mopo3osa P.I1., Kouepruna JI. A. IlpakTukyM 1o aHaauTHu4ecKoil Xxumuu: Yueo.
nocoOue s By30B. — M.: Xumus, 2000. — 328 c.

Jlabopamopnuuiii onvim Ne 8.
«Paznoscenue kpucmannozuopama
Teopemuueckas yacmo

Kpucramnoruapar — BelecTBo, B KpUCTAUINYECKYIO PEHIETKY KOTOPOI'O BXOAUT
KpHUCTaNTU3alMoOHHast BoAa. [Ipu HarpeBaHUM KPUCTAJUIOTUAPAT pa3pylaeTcs, IpUYEM BEIIECTBO
pacTBOpsETCs B BbIIEIMBIICHCS Boie. BHEIIHE 3TO BBIMISIANT Kak IJIaBIE€HUE, HO OTIMYAETCS TEM,
4TO, €CJIM IMPOIOJDKUTH HAarpeBaHue, BOAa UCTIApUTCS, a 0€3BO/IHAS COJIb OCTAHETCS B TBEPAOM BHIE.

Eciu nomydeHHbIH pacTBOP 0XJIaKAATh, TO TEOPETUUECKU KPUCTAIIIOTHAPAT KPUCTAIIU3YETCS
IIpY TOH K€ TeMIlepaType, 4To U tiaBmwics. OQHAKO 4acTO KPUCTALTU3AIMH HE TIPOUCXO/IUT, a
o0pasyeTcs epechIeHHbIN pacTBOp O€3BOJHOM COM B KPUCTAIIIM3ALMOHHOMN BOJIE, KOTOPBIA BeAET
ce0sl TOUHO TaK ke, KaK U JIF000M Apyroi nepechiuieHHbIN pacTBOp. YTOOBI 3aKpUCTaIIN30BATh
KPHUCTAJNIOTU/IPAT, B TAKOM pacTBOP HY>KHO BHECTH 3aTPaBKy KPUCTAJIIIOIMIPATA.

Ipakmuueckas uacmeo

Lenv pabomot: cHhopMUpOBaTh y MIKOJIBHUKA MOHATHE «KPUCTAJUIOTUAPAT» U MPEJICTABICHHUE O
IpOIIECCe ero Pa3IoKeHus (B TOM YHCIIE O TEMIIEpAType Pas3IoKeHHUs).

Ilepeuenv oamuuxos yugposou 1abopamopuu: NATINK TEMIEPATYPhI TITATUHOBBIMH.
Hononnumenvroe 060pyoosanue: poOUpPKaA, ITATUB C JANKON U My(TO, CHEPTOBKA.
Mamepuanel u peaxmugul. CIAPT STUIOBBIN, HECKOIbKO KpucTammoruapaton (NaS;03 - SH0,
Na,SO, - 10H,0, CaC|2 - 6H,0, MgSO4 - 7TH,0, CH3COONa - 3H,O u I{p.).

Texnuka 6e3onacnocmu:

Brimonaenne Mep 6€301macHOCTH IPU HarpeBaHUK POOHUPOK U TIOJTH30BAaHUH CITUPTOBKAMH.
Hncmpykyus K 8einoanenuio:

1. Bhecure B npoOupKy 5 r KpucTauioruapara.

2. 3akpenure NpoOUPKY B JIANKe MITaTUBAa BEPTUKAJIbHO W OCTOPO’KHO HarpeBaite
npoOUpPKyY, TIepeMenInuBas COACPKUMOE TaTYUKOM Temrepatypbl. Obpamume enuMaHue HA TUIATO HA
KPUBOM 3aBHCHMOCTH TEMIIEpaTypbl OT BPEMEHM — OHO KaK pa3 COOTBETCTBYET TeMIepaType
TUTaBJICHUS KPUCTAJIIOTHIPATA.

3. Korga xpucramioruapaT paciiiaBUTCs, NMPEKpaTUTe HarpeBaHHE, OCTaBHB JaTUYUK B
pacruiaBe. JoxnuTech OXJIaXKJICHUS PAcTBOpa A0 KOMHATHOM TeMIEpaTyphl (MOKHO MOCTAaBUTH MOJ
NpOoOUPKY CTaKaH ¢ XOJIOJHOM BOJIOH).

4, Tenepp mpoBeauTe OOpaTHBIM Mpolecc (Kpucramiuianuo). Jms 3Toro M3BIEKUTE
JATYNK M TPUKOCHUTECh UM K KPUCTALIMKAM KPUCTAJLIOTHApaTa TakK, 4ToObl 1—2 KpucTaiuia
OPWIUIUIM K JaTt4uky. llorpy3uTe OaTYMK C TOPWIMIIIAM KPUCTAUIOM B PACTBOP U SHEPTUYHO
MePEeMEIINBANTE PACTBOP JATIYMKOM. UTO MPOUCXOTUT C CONEPIKUMBIM IPOOMPKH M KaK MEHSETCS €T0
temrneparypa? Ilmato Ha KpUBOM 3aBUCHUMOCTH TEeMIEpPaTypbl OT BpPEMEHH COOTBETCTBYET
KPUCTALIU3AIMN KPUCTAJUIOTHIpaTa.

Pe3ynbpTaThl n3MepeHuit/Ha0 IO ACHUI

Ha ckoJIbKO0 y1a10ch
Kpucranaoruapar Temmneparypa Temmneparypa NMepeoxaanTh
MJIaBJIeHU S KPHCTANIM3AI UM pacmnias




Buvisoowi:
OTpa3uTh HHIUBUAYATBHOCTh TEMIICPATYP PA3JIOKECHHS Y KOKIOTO KPUCTAIOTHIPATA.
Koumponvhvie sonpocoi:

1. I[aﬁTe OIMPECACIICHUC TOHATUIO KKPUCTAJUIOTUAPAT.
2. Bce KPpUCTAJUIOTUAPATHI «KIUIABATCA» MPH HaneBaHI/II/I?
3. Berunciure MacCCOBYIO OOJITO 6€3BOI[HOI71 COJIM B BBIIAHHOM BaM KpUCTAJIJIOTHUApATEC.

4. 3aoanue ons pazeumus PyHKYUOHANLHOU 2PAMOMHOCU
["a3bl Takke crocoOHBI 00pa30BBIBAaThH rUApaThl. Hampumep, Metan oOpa3yeT o4eHb HEyCTOWYHBBIN
ruapat coctaBa 4CHy 23H,0. 'uapart BHEIIHE HAIOMUHAET CHET, OH MOXET IOPETh, JIETKO
pacmnanaercs Ha BOJYy U T'a3 MIPH MOBBIIIEHUN TeMIiepaTypsl. [Ipu 100bI4e U TpaHCTIOPTUPOBKE
MPUPOJIHOTO Ta3a TUAPAThl MOTYT 3aKyNopuBath TpyOsl. [Ipenioxure crnocod, npeaoTBpaarmuni
o0pa3oBaHue TBEPIBIX THAPATOB B TPyOax.
HononnumenvHnasn ungopmayus
Kpucramel. Kpucramioruapatel: Metoandeckue ykazanus K 1adoparopaeiM padoram/ H. 111.
Mudrtaxosa, T. H. Ilerposa, U. ®. Paxmatynnuna. Kazan. roc. rexnon. yu-t. — Kazans, 2006. — 24
c.

Ilpakmuueckaa paboma Ne 4.
«Onpeoenenue pH pacmeopos kuciom u uienouein)
Teopemuueckas uacmo

Tax kak BOCBMUKJIACCHUKY Ha YPOKaxX MaTEMAaTHUKHU €I1€ He U3ydald JOrapu(Mmsbl, TO
IIPUXOJIUTCS OTKA3aThCs OT BBEJEHUS MOHATUS «J1orapudm». ITo MOXKHO crienaTh B 11 kiacce, nmocie
TOr0 KaK yYEHUKHU U3y4aT JaHHBI MaTepual.

Ha nepBom sTarne BocbMUKIaCCHUKAM ClieyeT O0BsICHUTD, YTO BennunHa pH xapakrepusyer,
HACKOJIBKO CpeJia pacTBOpa KUCJIask WM LIeJI0YHas. B uncToil BoJe ¥ B HEUTPAJIBHBIX PacTBOpax
3HauyeHune pH paBHo 7. B pactBopax kuciot pH mensmie 7. Eciin pH HaxoguTcs B nHTEpBane 5S—7, TO
cpella pacTBOpa CUMUTAETCs CIAOOKUCIOTHOM, ecnii pH MeHble 5, TO CHIIBHOKHCIOTHON: YeM CHIIbHEe
KHCJIOTa, TEM HUXKe 3HaueHue pH.

B pacTtBopax co menouHoit cpenoit nokasatens pH Gosnbiie 7. PacTBop cunrtaeTcs
cnabomenounbM ipu pH ot 7 10 9 u cunbHOMEenoYHbsIM 11pu pH Gosbiie 9.

3Ha4yeHus BOJIOPOIHOTO Moka3zaresst (pH) BOAHBIX pacTBOPOB paclpoOCTpaHEHHBIX BEIIECTB
00bI9YHO HaxoasTCs B uHTEpBasie oT 1 no 13. [Ipubmmkérno oneHuTs pH pacTBOPOB MOXKHO C
MIOMOIIBIO KUCIIOTHO-OCHOBHBIX HHAMKATOPOB. /{11 Gosiee TOuHOT0 U3MEpEeHUs! BOAOPOIHOTO
HOKa3aTess UCIOJb3yI0T Npubopsl — pH-meTpsl.

IIpakxmuueckas uacmep

Lenv pabomul: chopMupoBaTh IpecTaBiIeHHE 0 pH Kak 0 XapaKTepUCTUKE KUCIOTHOCTH CPEJIbI.
BBectu accounaTtuBHYIO CBSI3b MeXAY UG POBHIM 3HaUeHHEM pH 1 COOTBETCTBYIOIIMM aHATIOT OBBIM
CUTHAJIOM: [[BETOM MHIUKATOPA.

Ilepeuens oamuuxos yugposoii r1abopamopuu: narauk pH.

HononnumenvHoe 0bopyoosatue: TITATAB C 32KUMOM, TISITh XUMAYECKUX CTAKaHOB (25 M),
MPOOUPKH, TPOMBIBAJIKA C TUCTHITUPOBAHHON BOJIOH.

Mamepuanvt u peakmusot: 0,1M pactsopst HCI, HNO3z, NaOH, Ca(OH), (HacsIieHHBII pacTBOp),
pPacTBOPBI MHANKATOPOB: JTAKMYyCa, METUIIOBOTO OpaHKeBOro, (heHosranenHa; yHuBep- calabHast
WHANKaTOpHas Oymara; GuiabTpoBabHAS Oymara.

Texnuxa 6ezonacHocmu:

1. PaGorats B 0ukax.

2. ColOmromate Mepel 0€30macHOCTH TpU paboTe Cco IelodYamMu U pa30aBICHHBIMH
KucnoTaMu. UyBCTBUTENBHBIN AIEMEHT naTyrka pH — CTEKJISIHHBIN IIapuK B ero HIbKHeW yactu. OH
OUYE€Hb XPYIIKHI1, TO3TOMY HE CJIeIyeT KacaTbCs UM JIFOOBIX TBEPABIX MOBEPXHOCTEH UIIU POHSATD.

JlaTuuk xenaTeabHO 3aKPeIUIsaTh B IITATHBE.



Hucmpyxkyus K 6b1n0OIHEHUIO:

1. 3akpenure aatuyuk pH B nanke mratuBa. B nepBblil cTakaH HaJleHTe CONSHYIO KUCIIOTY.
[Torpysure 351eKTpoA B pacTBOp, HE MeHee yeM Ha 3 cM. Koraa nokazanus nmpubopa
CTaOMIIM3UPYIOTCS, 3aMUIIATe 3HaueHue pH B TaOIHIly pe3yabTaToB H3MEPEHHIA.

2. Pasgenute pacTBOp KHUCIIOTHI IO TPEM MPOOHUpPKaM u 100aBbTe K HAM 1m0 1—2 Karum
MH/IMKaTopa. 3anuinTe HaOaro1eHusl.

3. HasecuTe CTEKISIHHOM MANOYKOM KAILTIO PACTBOPA HA YHHBEPCAIbHYIO HHAUKATOPHYIO
Oymary. 3anummure HaOJIIOICHNS.

4. Tlanouky npotpute GUILTPOBATBHON OyMarou.

5.  TwmarenpHO OMOJIOCHUTE MaTUuuK pH 13 MpOMBIBAJIKM HaJl CTAaKaHUYMKOM Jyis ciuBa. [lo-
BTOPHTE TOT K€ SKCIIEPUMEHT C IpyruMu pactBopamu (cHadana — ¢ NaOH, nanee — ¢ Ca(OH),, moTom
— ¢ KHCIIOTaMH, TIOTOM — C BOJIOTIPOBOJTHOM BOAOM).

6.  Bo3sbMute npoOy ¢ HEM3BECTHBIM PAaCTBOPOM M BBISICHUTE, Kakas B Hell cpena. J{is
3TOTO UCTIBITANTE €€, KaK COYTETE HYKHBIM, 3alHILIUTE, YTO HAOJII01aIN U YTO U3 ATOTO CIEIYET.

Pe3ynbrarel u3mMepeHuii/Ha0n01eHuN

Boxomnpo-
Hccnenyemblii pacTBOp HCI HNO3 BoaHas Bo- 1aNaOH  |Ca(OH),
Cpena Kucnornas Hetpans- HasgOcHOBHas

3nauenne pH o natuuky

L{BeT makmyca

L{BET METHIIOBOTO OPAHKEBOTO

L{BeT penondranenna

L{BeT yHMBEpCaIbHOI'O HHANKATOPA

Bv1600ub1:
VYkazaTp, Kak MO>KHO ONPEAEIUTh CPELy PacTBOpa.
Konumponvnvie 6onpocui:
1. Yro obuiero B (hopMyiax BELIECTB, AAIOIINX KHCIOTHYIO cpeay?
2. UYro o6riero B hopMynax BEmeCTB, JAIOIINX OCHOBHYIO cpeiy?
3. 3adanue ons pazeumus YHKYUOHANLHOU 2PAMOMHOCTIU
pH k0XWu 1 BoJIOC 3/T0pOBOT0 YEJIOBEKA COCTABISET MPUMEPHO 5 (CMOTPH MIKay). /{7151 MBIThsSI BOJIOC
Tans ucnonw3yer HEUTpaIbHbIN IaMIyHb ¢ pH B npenenax 6—3.
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KaKYIO KHUAKOCTh MOKET UCIIOJIb30BATH TaHs B KadecTBE OMOJACKHUBATEIIS BOJIOC IIOCIIE MBIThS
TOJIOBBI, €CJIM OHA XOYET MOJJIepKaTh €CTeCTBEHHBIN pH Bosoc?

1) IMCTHIMPOBAHHYIO BOLY.

2) JloKaeByIo BOAY.
3) Cnabblii pacTBOP MHILEBOM COIBI.
4) Cnabblii pacTBOP JIMMOHHOTO COKA.

Jlabopamopmuuiii onvim Ne 9.

«Onpeoenenue pH 6 pazuvix cpedax»

Teopemuueckas yacmo

B uucToii Bosie 1 B HeUTpaIbHBIX pacTBopax 3HaueHue pH pasHo 7,0. Ecinu u3-3a Mmanbix npumeceii (B
MEPBYIO OUepeb PACTBOPEHHOIO YIIEKUCIIOrO ra3a U aMMHaKka) B JUCTHUILTMPOBAHHOM BOJIE B
naboparopun pH mMoxeT konebatrses oT 6,0 1o 8,0, To cpeay ¢ 3Tum auanazoHom pH cuuraroT
HelTpanbHOU. Yem Menbie pH, Tem cpena kucnee. pH KOHIEHTPUPOBAHHBIX KUCIOT IIPUMEPHO
paBen —1. Uem pH OGombinie, TeM cpesia oCHOBHee. B KOHIIEHTpHPOBAaHHBIX pacTBOpax menouei pH
okoio 14,0. B kucnorax 0,1 mons/n pH = 1,0, B menouax toii sxe koHnerrpamuu pH = 13,0.
Ilpakmuueckas uacmo

Llenv pabomoi: chopMupoBaTh MpeacTaBiIeHHE O miKane pH.

Ilepeuensy oamuukxos yughposoti rabopamopuu: narauk pH.

Hononrnumenvnoe 0bopyoosanue: TITATUB C 32KUMOM;, ITATh XHMHUYECKHUX CTaKaHOB (25 mi);
MIPOMBIBAJIKA.

Mamepuanel u peakmugwl: yHUBEpcadbHas HHANKaTOpHAs Oymara, 0,1 M pacTBOpHI XJIOPOBOZOPOIA
HCI u runpokcuna natpus NaOH, BogonpoBogHasi BOj1a, COKHM, MUHEpalibHAs BOJIA, PACTBOPHI
CTUPATBLHBIX MIOPOIIKOB, SKCTPAKTHI Yasi U Kode.

Texnuxa 6e3onacHocmu:

1. PaGorats B 04Kax.

2. CrneuuanbpHble Mepbl 0€30IacCHOCTH MpH padoTe co IenodamMu U pa30aBICHHBIMU
KHUCJIOTaMU.

3. UyBCTBUTENBHBINA JIEMEHT HaTdyuka pH — CTEK/ISHHBIN IIApUK B €r0 HUXKHEH YacTH.

OH o4yeHb XPYIKUA, TOITOMY HE ClIeZlyeT KacaThCsl UM JIFOOBIX TBEPABIX MOBEPXHOCTEN HIIU POHSTH.

Hncmpykyus K 861nOIHEHUIO.!

1. 3akpenute gaTuvk pH B namnke mratusa.

2. B ctakan HanelTe COISHYIO KUCTIOTY.

3. [Torpy3ure 31eKkTpoa B pacTBoOp, He MeHee yeM Ha 3 cMm. Korma mokaszanust mpubopa
CTaOMIM3HUPYIOTCS, 3anuinTe 3HaueHue pH B OTUET.

4, [TomecTHTe B 3TOT pacTBOpP KyCOUYEK YHHUBEPCATbHOM MHAMKATOPHOM OymMaru u oneHuTe
3HauyeHne pH no ero okpacke. CpaBHHTE MTOKa3aHus qaTunka pH u nHIUKaTOpHOM Oymary.

5. TmwarenbHO OMOJIOCHUTE CTakaH W Jatdyuk pH IuUCTWILUIMPOBAHHOW BOJOW W3
IIPOMBIBJIKM M TIOTPY3UTE €ro B pacTBop ruapokcuaa Harpus NaOH. 3anumure 3nauenue pH B
pe3ynbTaThl u3MepeHuid. [lomecTute B pacTBOp KycOoueK MHIAMKATOPHON Oymaru U OLIEHUTE 3HAUYEHUE
pH 1o ero okpacke. CpaBHUTE NOKa3aHUS.

6. [IpoBeaute uzmepenus pH ocTanbHBIX pacTBOPOB.
Pe3ynbratel n3mMepeHuii/Habmo1eHui

HcciienyeMblii pacTBop 3nauyenne pH no narunky 3nauyenne pH mo ynusepcaib-
HOMY MHIMKATOPY




Buisoowi:
OTpa3uTh BO3MOKHOCTH OIPECIIEHUS KHCIIOTHOCTH CPEIbI C MMOMOIIBIO HHAWKATOpa U AaT- unka pH.
Koumponvhwvie sonpocol:

1. B xakom u3 HCCIICAYCMBIX paCTBOPOB CaMasd BbBICOKAsA KOHLUCHTpAaI WA KUCIIOTHI?

2. Kakue pacTBOpbI, MpUMEHsieMbIe B OBITY, UMEIOT IIEIOYHYIO PEAKIUIO CPeIbl?

3. B kakux pactBopax 0J13K0€ 3HaUYE€HHUE BOAOPOIHOTO IMOKa3aTes?

4. 3aoanus onsa pazsumust YYHKYUOHATLHOU SPAMOMHOCU

1) Merteocmyx06a ropoaa 3aduKcHpoBaja BBITIAJEHUE TOXKICBBIX ocaakoB ¢ pH = 2.5.
Kakyro okpacky npuMyT U3BECTHbIE BaM UHAUKATOPHI B TAKOU JOKIE€BOM BoAE?

2) VY4eHuk peumsn HCcieloBaTh pacTBOP CTHUPAJIBHOIO MOPOIIKA C MOMOIIBIO JIAKMYyca.

Opnnako BbIOpaHHBIM MHIUKATOp HE3HAUMTEIbHO M3MEHWII CBOIO OKpacky. Kak nHauye mpoBepuTb,
Kakas cpefia B MCCIEyeMOM pacTBope?

3) Kak Oyner u3meHATbCs 3HaueHHe pH HaCBIIEHHOrO0 BOJHOIO PacTBOpa YIVIEKHUCIOIO
ra3a npu HarpeBanuu? [louemy?

4) X034WKM JaBHO NPUMETWIM U MCIOJIb3YIOT CBOMCTBO CBEKOJIBHOIO OTBapa. UTOOBI
60p11 ObUT IPKO-KPACHBIM, B HETO Mepe/l OKOHYaHUEM BapKH J100aBIIAIOT HEMHOT'O IHUILEBONW KHCIIOTHI
— YKCYCHOM MM TMMOHHOM. L{BeT MeHseTcs OykBasibHO Ha r1a3ax. OOBSACHUTE 3TO SIBICHHUE.

Hemoncmpayuonnsiii 3kcnepumenm Ne 5.
«Ocnoeanusn. Tennoeoii Ihhexkm peaxyuu 2udpokcuoa nampus ¢ yeaeKucabim 2a3om»
Teopemuueckas yacmo

JIaHHBIH OMBIT HATJIAIHO IEMOHCTPUPYET XUMUUECKHE CBOMCTBA IIEeT0UeH M KUCIOTHBIX
OKCHJIOB. JIJ1s1 eT0 MpOBEACHUSI PEKOMEH IyeTCsl OpaTh KOJIOY TaKOTo pa3Mepa, YTo0bI JaTIiK
TEMIIEPATYPHI, IPOXO/Is Yepe3 PE3NHOBYIO MPOOKY, Kacaycs MOpoIIKa ruApokcuaa Hatpus. s
COKpAILEHUS] BpEMEHU MTPOBECHUS OIbITA Jy4YIlle UCIIOJIB30BaTh HE TPaHYIIbl THIPOKCH 1A HATPUS, a
MOPOIIIOK, T.€. HEOOXOIUMO MPEIBAPUTEILHO PACTePEeTh IIEJI0Yb B CTYIIKE.

[Ipu npoBeieHUM OMBITa HA CTEHKAX KOJOBI KOHIEHCUPYETCS BOJa, KOTOpast oOpa3yercst
COTJIACHO YPaBHEHUIO PEAKIINH:
2NaOH + CO; = Na,CO3 + H,O + Q
Ilpakmuueckas uacmyp
L]env pabomol: HaTISAHO TIOKA3aTh XUMUYECKUE CBOMCTBA IEIOUEH U KUCIOTHBIX OKCHIOB.
Ilepeuens oamuukog yughposou 1abopamopuu: TATINK TEMIEPATYPHI IIIATHHOBBIN, JaTYUK TaBICHUS.
Jononnumenvnoe obopyoosanue: kon0a KpyriloJOHHas; pe3nHOBast MPpoOKa ¢ OTBEPCTUSIMU ISt
JATYUKOB TEMIIEPATYPHI U JaBieHus; annapat Kunma uian npubop Kupromkuna, 3apsKeHHbII
peareHTaMu JJis [OJIy4eHUs! YIIIEKUCIIOro rasa.
Mamepuanel u peaxmugul. TAAPOKCU HATPHSL, CONsIHAs kucnoTa (1:2), Kycouku Mpamopa.
Texnuxa besonacnocmu:

1. He nomyckaiiTe momaaHus MEJI0YN Ha KOXKY H OJICHKTY.
2. Tlpu U3MeNbYCHUH THIPOKCHIA HATPHS HAJACHBTE 3aIIUTHBIC IIEPYATKH U MIPOBOIUTE OIIBIT
B BBITSDKHOM LIKaQy.
Obpamume énumanue! B TaHHOM OIBITE HEIB3s UCTIOIB30BATh IJIOCKOAOHHBIE U KOHMYECKUE KOJIObI!
HHcempykyus K 6bINOIHEHUIO:

1. KpyrinonoHHyoo koy0y 3alojHUTE YIIEKUCIbIM ra3oM 13 anmnaparta Kuma niau npubopa
KupromikuHa.

2. IlosHOTY 3amoJIHEHMsI MNPOKOHTPOJIUPYWTE IIPU IIOMOINM TIOpslled Jy4uHbel. B
HAIOJIHEHHYIO ra30M KoJIOY OBICTPO HAcChIIbTE MOPOIIOK I'MJIPOKCHAA HATpHs (Ha KoilOy EMKOCTBIO
0,5 1 cnenyer B3a1h okoso 10 r NaOH) u repmMeTHYHO 3aKpOiTe MPOOKOI C JaTUNKAMH.

3. Haunute n3mepenus u Habmoaiire, Kak B Te4eHHUE 2—3 MUHYT U3MEHSIOTCS 3HAUCHUS
TEeMIEpaTyphl U JaBieHus (W1 00bEMa) B KoJIOe-peakTope.



Pesynbratel HabmIOAEHUI

HavajabpHbIe IOKa3aHUA KoHeuHbIe MoOKa3aHus

JlaBmenue

Temnepatypa

Buicoowi:
Yka3aTh, KaKue MPU3HAKHM YKA3bIBAIOT HA TIPOTCKAHUE PEAKIIHH.
Koumponvnvie sonpocoi:

1. Kakas peakuus nporekaet B koibe? CoctaBbTe €€ ypaBHEHUE PEAKIIUU.

2. Uto MOKHO cKa3aTh 0 TeruioM ¢ dexre qanHoM peakiuu? Kakue nzmepenus
IIO3BOJIAIOT BaM CACIAaTh Takou BBIBOI[?
3. Kak m3mensiercs napnenue (uim o0bEM) raza B npouecce peaknuu? [Ipenmoxure

00BbsiICHEHUE HA0JII01aeMOMY SIBJICHUIO.

Jlabopamopnuwiit oneim Ne 10.
«Ocnosanusn. Peakyusa neimpanuzayuu)
Teopemuueckas uacmo

[Ipu npunMBaHUM K pacTBOPY LIEJIOUU pacTBopa kuciaoTsel pH Oyaer cHmwkatbes. [Ipu
PaBHOMEPHOM MPUITMBAHUH PACTBOPA MOXKHO JTOOUTHCS XOPOIIETO TpaduuecKoro n300paxeHus
KPUBOH TUTPOBAHUS CUIBHOTO OCHOBAaHUS CUJIbHOM kuciaoTol. Ha rpaduke BuieH ckauok
TUTpOBaHUs, Koraa pH pacTBopa 3a KopoTkoe BpeMs (ITpHu 100aBIECHUN HEOOJIBITOTO KOJIUYECTBA
KHUCJIOTBI) U3MEHSIETCS 3HAUUTENBHO.
[Tpu Hannuum y uudpoBoit 1abopaTopuu GyHKIMH BBEICHUS OTAEIbHBIX TOUEK MOXHO MPHUOABIAThH B
CTaKaH MOPIUH COJISTHON KUCITIOTHI ONPEICIEHHOTO 00hEMA U BRIUUCIIATH pH momydeHHOro pacTBopa.
Ipakxmuueckas yacmeo
Llenv pabomur: u3yunTh n3MeHeHus pH npu HelTpanu3aluuy pacTBOpa CUIBHOIO OCHOBAHUS CHIIBHOM
KHCJIOTOM.
Ilepeuenv 0amuuxos yugposoii rabopamopuu: narauk pH.
Jlononnumenvroe 0bopyoosanue: cTakad xumudeckuit Ha 150 mir; 6ropeTka Ha 25—50 mut; MarHUTHAs
MeIaJiKa; pe3nHoBas Tpyuia; nunerka Ha 20 MiI; ITaTUB JUIs 3JIEKTPOOB; IITATUB
nabopaTopHbIil. Mamepuanvl u peaxmugsl: TUCTWILIAPOBaHHAS BOJA; COJIsTHAs Kuciota, 0,1M
pactBop; 0,1M pactBopa ruapok- cuaa Hatpusi; 1%-Hblii pacTBOp deHondTameHa

Texnuxa bezonacnocmis.

1. PacTBOpbI CHJIBHOW KHCJIOTHI W IIEIOYHM — eJKue BemiectBa. llpu pabore ¢ HUMU
HE0OXO0UMO COOTIOAATh OCTOPOIKHOCTD.
2. Ocob6enHo crenyet 6epeyp riiaza!

HHcmpyKI/ﬂ/l}l K 6blNOJIKEHUIO

1. ITpu momomu pe3uHOBOM rpymu HanoiaHute nunetky 0,1 M pacTBopom ruzapoxcuiaa
HaTpU.

2. B crakan mepeneiite otMepeHHbIE 00BEM pacTBopa menouu (10 mur). Ilpuneiite B
crakad 20 MJI JUCTWJUIMPOBAHHON BOJbI. OCTOPOKHO OITYCTUTE B CTAKAH MATHUTHBIN SKOPb.

3. [TomecTuTe cTakaH Ha paboOYyH0 TMOBEPXHOCTh MArHUTHOW MeNIajku. Brimouurte
MEIIAIKY U OCTOPOYKHO, YTOOBI HE Pa3OUTh ANNEKTPOJI, ONMYCTUTE €ro B CTAKaH C PACTBOPOM ILIEIIOYH

(puc. 14).

4, 3akpenure 3J€KTpOJ B IITaTUBE. SIKOpPb MEIIaJKd HE JIOJDKEH KacaTbCs 3JIEKTPOAa.
Haynute 3amuch W3MepeHW, MOXKIWTECh, TOKA TIOKAa3aHUS »JJICKTPOAA CTAHYT CTAOWIHHBIMHU.
[TpuGaBbTe Kk pacTBOpYy 2—3 Kariu pacTBopa deHondranenna.



S. [TpunuBaiite ¢ oauHakoBoi ckopocthio 0,1 M pacTtBOp XJIOpPOBOIOPOJA B CTaKaH C
PacTBOPOM LLETOYH.

= W

ot

Puc. 14. YcraHoBKa JUIsl KUCJIOTHO- OCHOBHOTO TUTPOBaHuUs: | — OropeTKa; 2 — IITaTuB AJs
3akpermienus gatuuka pH; 3 — gatuuk pH; 4 — sskopb MAarHUTHON MEIIAJIKH;
5 — Mar"uTHas MemIaika



6. Obpamume énumaHue, 4TO IPU MPUOIIMIKEHUN TOUKH HeUTpanu3anuu (korjaa oyner
MIPH- JINTO MPUMEPHO 9,5 MIT pacTBOpa KUCIOTHI) PACTBOP KUCIOTHI JOOABISUTE IO KAILIsM.

7. B MomeHT obecriBeunBaHusl OKPACKU PeHON(TaTIEHHA JOCTUTAETCS TOYKA
HelTpanuzauuu. pH pacTBopa B 3TOM TOUKE paBeH 7.
8. [TpuneiiTe eme HECKOIBKO MIJITMIIUTPOB PACTBOPA KUCIOTHI B CTAKaH.
Pe3ynbrarel n3MepeHnii/Ha0r0 IeHUN
Hcxonublit pacteop [PacTBop B TOUYKE PacTBop noc.e
EJI0YH AKBUBAJICHTHOCTH mo0aBJIeHUA U30BITKA
KHCJI0THI

3nauenue pH

L{BeT penondranenna

Bovisoowi:
YkazaTh, Kak MOYKHO OTIPEJICIUTh TOYKY SKBUBAJICHTHOCTH (KOT/1a IIEI0Yb MOJHOCTHIO BCTY- MHJIA B
PEeaKIIO C KHCIIOTOM).
Konmponvhnvie 6onpocwi:

1. OObsicHHTe, KaK U TOUYeMy U3MEHseTcs 3HaueHue pH pacTtBopa nmpu TUTPOBAaHUU
CHIIBHO- TO OCHOBAHHWS CUJIBHOM KHUCIOTOM.

2. MOKHO JTM HCTIONTB30BaTh BMECTO (eHO(TaICHHA PACTBOP METHIIOpaHKA?

3. [TepeuncinTe KIacChl BEMIECTB, ¢ KOTOPHIMHU pearupyroT HEPACTBOPUMBIE B BOJIC
ocHOBaHUs U menoun. [IpuBeaute npumepsl. Ha30BHTE NMPU3HAKKA PEaKITHA.

4. Hononnumenvhas ungpopmayust

CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO 110 IPUTOTOBJIEHUIO TUTPOBAHHBIX PaCTBOPOB. —
JL.: Xumus, 1967. — 139 c.

Jlemoncmpayuonnwtii 3kcnepumenm Ne 6.
«Temnepamypa niasieHus 6euiecme ¢ pazHblMu MURAMU KPUCHATITUYECKUX PEUEMOK»
Teopemuueckas yacmo

BemectBa ¢ pa3HbIMU TUIIAMH KPUCTAJUIMYECKHUX PEHIETOK pa3iinMyaroTcs Mo (GU3NYECKUM U
XUMHYECKHM cBocTBaM. Eciu B y31ax BooOpakaeMol pemeéTKi HaXoIATCsl MOJICKYJIbI, TaKast
pemeéTKa Ha3bIBaeTCs MoieKyasapHot. CBSI3H MEXy MOJIEKyJIaMH cIa0ble, TOITOMY MOJIEKYIsIpHbIC
COEMHEHUS JIETKO IIABATCS U KUIIAT, PACTBOPSIOTCS B Pa3HbIX pacTBopuTesaX. [Ipumepsl BeniecTs ¢
MOJIeKYJIsIpHO# pemérkoii: Boga HyO, non I, yrnekucnsiit raz CO; 1 ip. MOXHO yTBEpKAaTh, YTO
€CJIM BEUIECTBO MPU KOMHATHOW TEMIIEpaType ra3 WM )KUJIKOCTb, TO B TBEPIOM COCTOSIHUM OHO UMEET
MOJIEKYJISIPHYIO KPUCTAJUINYECKYIO PEHIETKY.

ATOMBI MOT'YT COEIUHATHCS IPYT C APYTOM KOBAJICHTHBIMU CBSA3SMH, HO IIPU 3TOM HE
00pa30BbIBaTh OTEIBHBIX MOJIEKY. IIepBblil aTOM CBSI3aH CO BTOPBIM, BTOPOH — C TPEThUM U T.1. B
pe3ynbTaTe BECh KPUCTAJUI OKA3bIBAETCS IOCTPOECHHBIM U3 aTOMOB, CBA3aHHBIX JPYT C IPYroM
IPOYHBIMU KOBAJIEHTHBIMU CBA3sIMU. Takas pemérka Ha3plBaeTcss aTOMHOU. Takyro peimérky oopasyer
anmas, rpadut, okcua kpemuaus (IV) SiO, u ap. Temnepartypa miaBiIeHUs TAKKX BEIIECTB BBICOKA.
OHu OYeHb YCTOWYMBBI, IPAKTUUECKH HU B YEM HE PaCTBOPSIOTCA U C TPYJOM BCTYHAlOT B
XUMHYECKHE PEaKLUU.

Ecnu BemecTBO 00pa3yeT HOHHBIE CBS3H, TO B y3J1aX KPUCTAJUIMUECKON PEIIETKU HAXOAATCS
MOHBL. MeX1y HUMU JIEHCTBYIOT 3JIEKTPOCTaTHYECKHE (KYTTOHOBCKHE) CUJIBI, T. €. OHU MPUTIATUBAIOTCS
JPYT K JIpYT'y KaK 3apsbKeHHbIe yacTHIbl. Takas KpucTauinyeckas peiéTka Ha3plBaeTcs HOHHOMU, e€
o0pa3ytoT conu, Harpumep: xstopua HaTpus NaCl, ¢ropua kamust KF, menoun, Hanpumep: rTHAPOKCH]T
HaTpusa NaOH, ruapokcun xkanust KOH u ap.

3apsKeHHBIE YaCTHUIIBI B BOOOpaXKaeMbIX y3J1aX HOHHOW KPUCTAIIMUECKON peIETKI
MIPAKTUYECKH HEMOABWKHBL. [103TOMY TBEp/IbIE HOHHBIE KPUCTAIIIBI HE TIPOBOJAT AJIEKTPUUECKHI TOK.
OpHako B pacmjiaBe caMy HOHBI CTAaHOBSITCS MOJBMKHBIMHU, M pacIljiaB IpHoOpeTaeT
AIIEKTPONPOBOIHOCTh. BONBIIMHCTBO HOHHBIX COEIUHEHHI pacCTBOPUMO B Boje. TemmepaTypsl
IUIABJICHUS U KUIIEHUS BEIIECTB C MOHHON KPUCTAININYECKON PEIIETKOM TOCTATOYHO BBICOKH.




B xoze HacTos1iero oneita NpeanoaraeTcs n3MepeHre TeMIIepaTyp IUIaBJIEHUs MOJIEKYIISIPHOTO
coequHeHuss — oAbl (0 °C) u monnoro — ruapoxcuna Harpus (323 °C). 3nas cBoiicTBa BellecTna,
MOJKHO C JOCTaTOYHOM TOYHOCTBIO IPEAIIOJIOKUTh HAIMYME TOM WM MHOU KPUCTAIIMYECKON
PELIETKH.

IIpakmuueckas uacmo

Lenv pabomul: cpaBHUTH TEMIIEPATYPHI IIIABJICHHS BELIECTB C MOJIEKYJIIPHON 1 HOHHOM
KPUCTAITIMYECKUMHU PEIIETKAMM.

Ilepeuenv 0amyuxos yugposoti rabopamopuu: NATIMK TEMIEPATYpPhI IJIATUHOBBIN; JaTYUK
TEMIIEPaTypbl TEPMOIIAPHBIM.

Hononnumenvrnoe 060pyoosanue: CTakaH ¢ BOJIOW U KyCOUKaMU JIbJa; MPOOUPKA IEMOHCTPALIMOHHAS;
CIIUPTOBKA.

Mamepuanst u peaxmugul. TAAPOKCU HATPUSI KPUCTATUIINYECKUH.

Texnuka 6ezonacHocmu:

1. ColmoaiiTe mpaBuia padoTel co menodamu. [llemous mis ruiaBieHus JOJKHA OBITH
CYXOH.

2. [Tpu nemMoHCTpaly HAJeHbTE 3AIIUTHBIC OUKH.

3. BricokoTemMnepaTypHblii JaTYMK [OCJI€ UW3BICYEHHs] W3 PACIUIABICHHOW IMIENOYU
OITYCTHTE Ha HECKOJIBKO MUHYT B BOJAY M 3aTE€M IPOMOWTE BOJIOH.

Hnempyryus k 8vinoineHuro:

1. B Boay co 51b10M, HaXOAIIYIOCS B CTaKaHe, TIOMECTUTE HU3KOTeMIIepaTyPHBIi TaTUuK.
OTMeThTe, YTO TeMIepaTypa CMECH JIbJ]a U BOJBI CO BPEMEHEM OCTAETCSI MOCTOSHHOU, XOTS 00BEM
JIb/1a YMEHbIIIAETCS.

2. B mpobupky mnomecture KyCOYKHM THAPOKCHAA HATPHUsi MU OCTOPOXKHO Harpeurte B
wiamMeHn — cnuproBkd.  Korma  HayHETCS — IJIaBIIGHHWE — MIEJNOYH, OMYCTUTE B pacIiaB
BBICOKOTEMIIEPATYpHBI AaTyuK. OTMEThTE 3HAYCHHE TEeMIIepaTypbl, MPU KOTOPOW OoJiblias 4acTb
IIEJIOYH PACTIIIABUTCHS.

Pe3ynbraThl n3MepeHuii/Ha00 1ICHHIA

Ne onibl-  [Mccaenyemoe Bemectso [@opmy.ia Tun pemrerku Temmneparypa
Ta BellecTBAa niasjaeHusi, [ C
1 Bona
2 ['unpokcun HaTpus

Bu1600wi:

OTpazuTh 3aBUCUMOCTb (PU3NUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIIMUECKUX PEIIETOK.
KonumponvHuvie 6onpochwi:

1. Kak MOXHO OOBSCHHTH, YTO BOJAa WM THIPOKCHI HATPUS CYIICCTBEHHO pPa3TIMYAIOTCSA 10
TeMIepaTrypam IJIaBJIeHUs?

2. Kakue 4acTUIIbI HAXOAATCS B BOOOPAKAEMBIX y3J1aX KPHCTAJUTMUYECKOW PEIIETKU JIbJa, THAPOKCUIA
HaTpusa?

Jlabopamopnuiit oneim Ne 11. Onpeodenenue KUciomHocmu no4esl
Teopemuueckas uacmo

Onpenenenyre KUCIOTHOCTH [TOYB OTHOCUTCS K YHCITy HauboJsee paclpoCTpaHEHHBIX aHAJIN30B
B pacteHneBocTBe. CylliecTByeT MHOKECTBO METOIOB aHalIM3a KUCIOTHOCTH 1mouB. Hanbonee
MPOCTEUIINIA METOT — onipeiesieHne pH coneBoi BBITSIKKU. B kauecTBe COIEBOM BBITSHKKA
uCcnonb3yoT 1M pacTBop Xjopuaa Kanus.
[lo cTeneHn KUCIOTHOCTH, OTIPEICTIEMOM B COJIEBON BBITSXKKE, ITOYBHI JICTISITCSA HA Pa3HbIC THIIHI.

Tun nousbl 3nauenns pH

O4eHb CHJIBHO KHUCIIBIE Meuee 4




CUIIEHO KHUCIIBIC 4,1—4,5
CpenHe KHUcIble 4.6—5.,0
C1a00 KHUCIIBIE 5,1—5.5
bin3kue Kk HeUTpaIbHBIM 5,6—6,0
HetitpanbHbie bonee 6

PacTeHus nposBIAIOT pa3InYHYyIO YyBCTBUTEIIBHOCTD K KUCIION U ILEIOYHOM cpefe.
Jlenpeccust poCTOBBIX MpoiieccoB HabmoaaeTcst npu pH Hinke 5 u Bhie 8. OnTUManbHOE 3HAYCHHE
pH

JUISL BBIPALLMBAHUS PKH, JIFONIMHA, KapTo(ens, rpeuuxu — 5,5, a 1Jid ropoxa, KyKypy3bl,
mmeHuns — 6,0 —7,0.

[NoBpImIeHHAsT KUCTIOTHOCTH MITH IIEJIOYHOCTH TIOYBHI HAPYIIAET (PU3UOJIOTHUECKOE PABHOBECHE
B IIOYBEHHOM PacTBOpE, YXyALIAaeT NUTaHue pacTeHUH. [ToBbIIeHne KOHLIEHTpallMi HOHOB BOAOPOAA
CHIDKAET MOCTYIJICHUE B PACTCHUS KaJvsi, Kalblusi, MarHus, ¢pocdopa.

IIpakmuyeckas ywacmo

Llenv pabomor: usmenenne pH noyBsl.

Ilepeuenv oamuuxos yugposoti rabopamopuu: natauk pH.

Jlononnumenvroe obopyoosanue: mepHas konbda — 250 mur;, mumuHap MepHbId — 100 Mt
Mamepuanvt u peakmugul. pacTBOp XJopuaa kaius — 1 M.

Texnuxa besonacnocmu. co0JIIOIaTh paBUiia paboThI C ANEKTPUUECKUMU PUOOpaMHU.
Hncempykyus k 8einonanenuio:

O0pas3er MouBbI B BO3AYIIHO-CYXOM COCTOSIHUN U3MEJBYAIOT (ITPU HEOOXOIUMOCTH
POCEUBAIOT Yepe3 cuTo). B3pemmBaroT npoOy nmouBsl Maccoit 30 I ¥ MOMENIat0T B KOHUYECKYIO
k010y. C MOMOIIBI0 MEPHOT'O HMJIMHJpa OTMEPSIOT 75 M 1M pacTBopa xjopujia Kajaus U NPHUINBAIOT
B K0J10y. [TouBy ¢ pacTBOpoM MepeMeninBaoT B TeueHre | MUHyTHl. B mosyueHHyto cycreH3uio
ormyckaroT naTuuk pH u uepe3 MUHYTY 3anucbiBatoT 3HaueHue pH.

[Tony4yeHHbIe JaHHBIE 3aHOCAT B TAOJIUILYy U ONPEEIISIOT THUIT TTOYBHI.
PesynbpTaTel n3MepeHnii/Ha0II0IeHUIA

ITpo6a mouBbI 3nauenne pH Tun nousbl
[TpoGa Nel
[TpoGa Ne ...

Bovisoowi:
VYKa3aTh THII ITOYBEI, B3ATOH IS aHAIM3a.
KoumponvHule sonpochwi:
1. Kakue BemniecTBa MOXKHO HCIIOIB30BaTh, YTOOBI CHU3UTH KUCIOTHOCTD ITOYBLI?
2. Kakwue BeiecTBa HEOOXOAUMO BHECTH B TIOYBY, YTOOBI MOBBICHTH €€ KUCIOTHOCTH?
Jononnumenvnas ungopmayus

[TpakTuKyM 10 arpoXuMun: yueb. nmocodue.- 2-e u3a. nepepad. u gomn./Ilox pen. akagemu- ka PACXH
B.T'. MuneeBa. — M.: U3n-so MI'Y, 2001. — 689 c.

9 knacc
Jemoncmpayuonnwiii 3xkcnepumenm Ne 1.
«Tennoeoi 3ghhexm pacmeopenusn eeuyecme 6 600e»
Teopemuueckas yacmo
PacTBopeHue BemiecTB MpeacTaBisieT co00i CI0KHOE PUBUKO-XMMHUUYECKOE SIBICHHUE, 3aBUCSILEE OT
IIPUPOJIbI PACTBOPEHHOTO BEILIECTBA U PACTBOPUTEIIS, OT TEMIEPATYPHI U KOHLIEHTPALIUU
o0pasyrolierocst pacTBopa.
[Tpu pacTBOpeHHH KPUCTAIIIMYECKUX BELIECTB B BOJIE€ IPOUCXO/SAT TP OCHOBHBIX MpoIiecca.
1. Pa3pyiieHre KpUCTaJUIMYECKOW PEIIETKH PACTBOPSIEMOTO BEIIECTBA — YHIOTEPMHUUECKHIA
rpotiecc.




2. T'mapatarnusi, T.€. B3aUMOJICHCTBHE YaCTHI[ (HOHOB HIIH MOJICKYJT) paCTBOPSIEMOT'O BEIIIECTBA C
MOJIEKYJIaMH BOJbI — DK30TEPMHUECKUN ITPOLECC.

3. TlepeHoC rHAPATHPOBAHHBIX YACTHUIl OT TPAHHUIIBI KPUCTAIII—PACTBOP B 00K 00BEM pacTBOpA,
3TOT IPOLECC HE COMPOBOKIACTCS HU BbIICJICHUEM, HU TOTJIONICHUEM TEIUIOTHI.

B 3aBucumocty ot TOr0, TEIIIOBOM () PEKT KAaKOTO U3 ABYX MPOIECCOB (pa3pylieHUue KPUCTAIIA UITH
TUApATAIKs YacTHIl) TpeobagaeT, OOIIHiA TeII0BOM 3P PEKT pacTBOPEHUS MOXKET OBITh BEJIMUNHOMN
MIOJIOKUTETPHOMN WITH OTPUIATEIILHOM.
Illpakmuueckas uacmyp
Lenv pabomol: ONIpeIeTUTH TEIIOBOM 3P (EKT pacTBOPEHUS CEPHOM KHCIOTHI, TUAPOKCUIA HATPHSI U
HUTpaTa aMMOHHS.
Ilepeuenv damuuxos yugposoii 1abopamopuu: TATINK TEMIEPATYPHI ITIATHHOBBIH.
Hononnumenvnoe obopyoosanue: ctakad Ha 150 Mt — 3 WIT.; CTEKIISTHHAS MMAaJI0OYKa; IPOMBIBAJIKA;
MepHasl MpoOUpKa; IImaTeIh — 2 MmIT.
Mamepuanel u peaxmugwl. cepHasi KUCIOTA (KOHIL.); TUAPOKCU HATPUS KPUCTAITNICCKUI; HUTPAT
AMMOHHSI.
Texnuxa 6e3onacHocmu:

1. CepHast KUCI0TA U TUAPOKCU]] HATPUS SABJISIFOTCSI arpECCUBHBIMU BELIECTBAMH.
Heo6xomuMo octeperaThCst UX MOMagaHus Ha KOXKY U OJICKIY.

2. bepeus riazal
3. Heo6x01uMo MOMHUTB MTPABUIIO Pa3BEICHUS KUCIIOT.
4, Ha paGoueMm mecTe JOIKHBI OBITh HEUTPATHU3YIONIHE CPpeaACcTBa: 2%-HbIe paCTBOPHI

ruipokapOoOHaTa HaTPUs U YKCYCHOM KHCIIOTHI.

Huempyxyus K 6bInoHEHUIO:

1. B nepBeiii cTakan Hamneite 50 M1 BOJIBI.

2. C nmomo1IpI0 AaTYMKa ONPENEIINATE €€ TEMIIEPATYPY.

3. Otmeppre 10 M KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI W MEIJIEHHO, IIPHU
NepeMeIIMBaHUK PACTBOPA CTEKIISIHHOW MaJOYKOW BIMBANTE CEpHYIO KUCIOTY. Obpamume 6HUMAaHue
Ha MOPANOK CMEIIMBAaHUSA BOABI U CepHOM KuciaorTel! CieauTe 3a U3MEHEHUEM TEMIEPATyphbl IPH
pacTBopeHuH KucioThl. Hanbonee BbICOKOE MOKa3aHWE TeMIepaTypbl 3aHecuTe B Tabmnuiy. JlaTdmk
TIIATEJIbHO MPOMOMTE BOJIOH.

4. Bo BTOpO# cTakaH NMOMECTHTE OKOJIO 8 I' TBEPAOrO MOPOIIKA TMAPOKCUAA HATPUA H
Baeiite 50 mun Boxabl. OmycTUTE NAaTYMK TEMIEpATypbl U NepeMemante pactBop. OTMETbTE caMoe
BBICOKOE 3HAaYEHHUE TeMIIepaTypsl. THIaTeNbHO MPOMOWTE JaTYMK BOAOM.

S. B Tpernii crakaH HacellbTe 15 T MEIKOKPHUCTAUIMYECKOTO HUTpaTa aMMOHUSA H
npuieiite 50 M Boxbl. OnycTuTe AaTYMK TEMIEpaTypbl U OBICTPO Mepemernaiite pactBop. Haubonee
HU3KO€ 3HAYCHHE TEMIIEPATyphl 3aHECUTE B TAOJIHILY.

Pe3ynbpTathl n3MepeHmii/Ha0 0 A HIIA

HUccaenyemast Juctuwumpo- Boaa + H,SOy Boaa + NaOH Bona + NH;NO;
cucremMa BaHHAasl BO/a

Temneparypa, °C

Boisoowi:
OTtpa3uthb, Kakoii TeIoBoi 3(hdexT mpeodaaaaet mpu pacTBOPEHUH B BOJE CEPHOM KUCTIOTHI, HUTpATa
aMMOHWSI, THIPOKCH/Ia HATPHSI.
Koumponvhwvie sonpocol:

1. OOBsICHHTE, MOYEeMY MPH PACTBOPCHHM OJIHUX BEIICCTB B BOJE BBIACISACTCS TEIUIOTA,
JIPYTHX — TIOTJIOIIAETCS.

2. [TpeanonoxxuTe TEIIOBON 3P QEKT Mmporecca pacTBOPEHUs B BOAE THAPOKCHIA KA.



Ilpakmuueckaa paboma Ne 1. Inekmponumaul u HeI1eKMPOIUNI b
Teopemuueckas yuacmo

[Ipu pacTBOpeHNHU B BOJIE HOHHBIX COSMHEHUH MOJIIPHBIE MOJIEKYJIBI BOJIBI OKPYKAIOT
(cosbBaTHPYIOT) 3aps’KEHHbBIE HOHBI, IEPEBO/ISL UX B PACTBOP. MoOJIEKysIpHbIE COETUHEHUS
COJILBATHPYIOTCS, HO HE paclaaloTcs Ha MOHBL. B mepBoM citydae pacTBOp MPOBOAUT IEKTPUIECCKHNA
TOK, BO BTOPOM HET.

OnpenenuTh MPUHAIICKHOCTD BEIIECTBA WM PACTBOPA BEIECTBA K AJIEKTPOIUTAM MOKHO
IPY TIOMOIIY U3MEPEHMS HIIEKTPOIIPOBOTHOCTH. ECiiu 371eKTpOnpoBOAHOCTD BEIMKA, TO UCCIIEyEeMBbIH
00BeKT — AneKTposuT. Eciiu 3HaueHue anekrponpoBogHocTy MeHbIie 20 MkCm/cM, TO 3TO
HEDJIEKTPOIIUT.

Ipakmuueckas yacmeo

Llenv pabomul: onpeaenuTb MPUHAIIICKHOCTD BEIIECTB, CMECEeH BEIIECTB U pPAaCTBOPOB
BEIIECTB K DJICKTPOJIUTAM U HEIJICKTPOIUTAM.

Ilepeuenv oamuuxos yughposoil rabopamopuu: NaTIUK HIEKTPOIIPOBOTHOCTH.
Jononnumenvroe obopyoosanue: cTakanbl Ha 50 MJI; IITaTUB C 3AKUMOM; TIPOMBIBanka. Mamepuanwvi
U peakmugsl: TUCTWIIMPOBAHHAS BoJa; 1o 20 MJI 3TUIIOBOTO CIIUpPTa, OEH3MHA, KEPOCHHA; 5%-HOT0
pactBopa caxaposbl, pactBopa ciupta (1:1), 5%-Horo pacTBopa xyopuaa Hatpust; 5%-HOTro pacTBopa
XJIOPOBOAOPOAA; 5%-HOTro pacTBOpa T'MPOKCHIa HATPHs, TOBapeHHas coilb (TBEpAaAst), caxap
(TBEpBII).

Texnuka 6e3onachocmu:

[Tpu paGoTe ¢ rOprOYMMU KUAKOCTIMU (CIIUPT, OCH3UH, KEPOCHH) BOJIM3U HE TOJHKHO OBITH
OTKPBITOTO OTHSI.

Hnuempyryus k vinoinenuio:

1. B crakaH TIOMECTUTEC TIOBapEHHYIO COJb MW OIYCTUTE B CTakaH JaTYuK
ANEKTPONPOBOIHOCTH. [IpOBOANT 1M COJIB ANEKTPUUYECKUI TOK?

2. AHanoru4HbIe IEHCTBUS MPOBEIUTE C CAXapo30il.

3. B crakan Haneiire 20 M1 HCCIIeyeMOro pacTBopa.

4. Onyctutre B HEro JATYMK DIICKTPOINPOBOIAHOCTH, 3aKPEIUIEHHBIH B JIalKe MITATUBA.
HaOnropaiite 3a M3MEHEHMEM 3HA4YCHMs JJEKTponpoBoaHocTd. Koraa mnokaszaHus aartdyuvka
NePEeCTaHyT U3MEHATHCS, 3alIUIINTE €0 3HaY€HUE B TAOJIUILY.

5. Obpamume enumanue! JlaT4nK TMOCTE KaXKIAOTO OIBITA THIATEIFHO MPOMBIBACTCS
BOJIOH.

6. 3arem maTYMK OMYCTUTE B CICIYIOIINIA pacTBOP. AHAJIOrUYHbIC ACHCTBUS Mpo/eiaiite
CO BCEMH pacTBOpaMH.

Pe3ynbraTsl n3MepeHui

Ne onbiTaHazBaHue BemiecTBa, [3HaueHHe 3J1eKTPONPOBOJIHOCTH, (JJIEKTPOJIUT UJIH
pacTBOpa MrCwm/cm HEJJIEKTPOJIUT

KOHmpOJleble 680npocowl.

1. OOpaiatoT BHUMaHHUE, YTO HU IUCTUIUIMPOBAaHHAs BO/A, HU TBEPJAs COJIb HE MIPOBOAST
3JIEKTPUYECKOT0 TOKA. TemM He MeHee pacTBOP COJIM B BOAE MPOBOAUT SJIEKTPUUECKHM TOK. DTO
3HAUYUT, YTO B PACTBOPE OTKY/a-TO MOSBISAIOTCA MOABHKHBIE 3apsabl. [log 310 HaOMOAEHNE BBOJAT
ONpEeIENICHUE AIIEKTPOIUTA U MEXAHU3M AJIEKTPOIUTUUECKOMN AUCCOLIMALIIH.

2. Bcerna i1 BoiHbIE paCTBOPHI BEIIECTB MPOBOAAT 3JIeKTpuueckuil Tok? He Bcerna, T. e.
HEKOTOpPBIE BELIECTBA HE JalOT MOHOB IPU PaCTBOPEHUHU. DTO — BEIIECTBA C MOJIEKYJIIPHOM
KPUCTALUIMYECKOMN PEMIETKOM.

3 3aoanusa ons noocomoexu k I'MA, BIIP

A) K xopo110 pacTBOpUMBIM 3JIEKTPOIUTAM OTHOCATCS:



TUIAPOKCHU Oapus;

N —

docdar maruus;

)
)
3) cynspun meau(Il);
4) KapOOHAT KaJIbITHSL.
b) Dnexrpuueckuit TOK IPOBOIMT:
1) pacTBOp 3THIOBOTO CITHPTA,;
2) PacTBOp IIIMIIEPHHA;
3) PacTBOP IIIFOKO3EI,
4) PacTBOpP TUAPOKCHIIA KAJIBIIHS.

Hononnumenvuas ungopmayus

Heoprannueckas xumus: B 3 1./ Ilog pen. FO. 1. TpetbsikoBa. T. 1: ®u3nKko-XUMUIECKHUE OCHOBBI
HEOPraHU4ecKoi XxuMuu: YueOHUK st Ty . Bbicll. y4eO. 3aBenenuit/M. E. Tamwm, 0. /1. TpeTbskos.
— M.: U3patenbckuii ieHTp «Akagemus», 2004. — 240 c.

Jlabopamopnuuwiit oneim Ne 1.
«Bnuanue pacmeopumensn na ouccoyuayuro)
Teopemuueckas uacmo

Bo MHOrUX XJI0pHIax Mepexo HbIX METAJUIOB CBSI3U UMEIOT B 3HAUUTEIILHON Mepe
KOBaJICHTHBIN XapakTep. ManonossipHble pacTBOPUTENU (CIUPT WK alleTOH) COIbBATUPYIOT
MoOJIeKyJ bl HesuKoM. [lpu noOaBaeHnr BOIbI OHA CONBBATHPYET UOHBI, BHI3BIBASI AJIEKTPOIUTUYECKYIO
nucconuanuio. L{BeT pactBopa mpu 3TOM U3MEHSIETCS, a JIEKTPOIIPOBOAHOCTH PE3KO BO3PACTAET.

IIpakxmuueckas uacmo

Llenv pabomul: chopMuUpPOBATH NPEICTABICHUE O POJIM PACTBOPUTENS B DJIEKTPOIUTHUECKOMN
JUCCOLIMALINN.

Ilepeuenv oamuukoe yughposou 1abopamopuu: NATINK IEKTPOIPOBOTHOCTH.

Jlononnumenvroe 06opyodosanue: 1Ba BHICOKUX XUMUUYECKUX cTakaHa (50 mut); CTeKJIIHHAS
najaoyka.

Mamepuanet u peaxmuewi: CUCl, 6e3BonHbII (MMeeT KopuuHeBbIi 1BeT. [lonmyuaroT, HarpeBas
KPUCTAJJIOTHAPAT B YAIIKE /JIs BbIIapuBaHUs. XPaHAT B IUNIOTHO 3aKPHITOM COCY/IE€); alleTOH WU
CIUPT.

Texnuxa 6ezonacnocmu:

1. CoupT W ameToH — TOpIOYHME BemecTBa. He WCmonb30BaTh OTKPBITOE TUTAMS.
CrennanbHble MEpbl 0€30MACHOCTH MPHU padoTe C TOPIYUMHU KUAKOCTAMHU. M30erath momanaHus
COJICH MeJIM Ha KOXY U OJCKIY, TaK KaK OHH SITTOBHUTHI.

2. [Tpu momamanuu CMBITH XOJIOHON BOI0M 0€3 MbLIA.

Hnempyryus k 8binoHeHuo:

1. B xumnueckwii ctakan HaceinbTe ~0,5 © 6e3Boanoro xmopuaa meau (II) CuCl,
HaJielTe
~25 MJI cIMpTa WM alleTOHA.

2. PactBopuTe BemecTBo, mepeMennBas COIePKMMOE CTaKaHa CTEKIITHHON

najao4ykoil. Eciy pacTBOPUTH COJb MOJIHOCTBIO HE YAAETCA, aKKYPATHO CIEHTE MOTYyYEHHBIN
pacTBOp B IPYrou CTakaH.

3. [lorpysure B pacTBOp LyN JaTYHKA 3JIEKTPOIPOBOAHOCTH U U3MEPHTE
JNEKTPOIPOBOIHOCTD.
4. Obpamume énumanue Ha 1BET pacTBopa. [Ipuseiite Kk pacTBopy 25 M1 BOJIBL.

HepeMemaﬁTe, 06paTI/ITe BHUMAHHNC HAa N3MCHCHUC OKpPACKH.

5. N3mMephTe 37eKTPOITPOBOAHOCTD TOJTYYEHHOTO PACTBOPA.
Pe3ynbTaThl u3MepeHuii/Ha0 M0 ACHHIA

BemecTrBo JIEKTPONPOBOTHOCTH B CIUPTE [DJIEKTPONPOBOIHOCTH MOCJIE
(aneroHe) mM00aBJICHHUS BOJALI

Xmopun meau (I1)




Boieoowi:
OTpa3uTh BIUSHUE PACTBOPUTEIS HA SJIEKTPOIPOBOIHOCTD COJIH.
Koumponvhvie sonpocwi:

1. O 4éM CBHIIETEIBCTBYET POCT DIIEKTPOIPOBOIHOCTH COJIU TIPH J00ABICHUH BOJIBI?
2. [Touemy u3MeHsIeTCS IIBET pacTBOpa?
3. Kaxk BiusieT npupo/ia pacTBOPHUTEIIS Ha JICKTPOTUTHUECKYIO JUCCOIHAITUIO?

Jlabopamopnuiit oneim Ne 2.
«Cunbnble u cnadvle 31eKmpoaumsl»
Teopemuueckas yacmo

DNEeKTPOIUTAMH Ha3bIBAIOTCS BELIECTBA, PAclaIalolUecs Ha HOHBI BCIIE/ICTBHE
AIIEKTPOJINTUYECKON JUCCOLUALMU. PacTBOPHI 3JIEKTPOIUTOB SABIISAIOTCS IPOBOJHUKAMU BTOPOTO
poJia, TaK KakK MPOBOASAT JIEKTPUUYECKUN TOK 3a cU€T HOHOB. [10 cTOCOOHOCTH K 3JEKTPOIUTHYECKOM
JMCCOLIMALINY 3JIEKTPOJIUTHI YCIOBHO Pa3/eisioT HAa CUIIbHBIE U _caalble. CHIIBHBIE AJIEKTPOJIUTHI
MPAKTHUYECKH MOJIHOCTHIO TUCCOIMMPOBAHbI HA MOHBI B pa30aBiIeHHbIX pacTBopax. K HUM oTHOCSTCS
MHOTHE HEOPTaHUYECKUE COJIN, HEKOTOPBIE KUCIOTHI U 1iesioun. Craadble 371€KTPOIUTHI JINIIb
YaCTHUYHO JUCCOLIMUPOBAHBI HA HOHBI, KOTOPbIE HAXOASITCA B JTUHAMUYECKOM PaBHOBECHUU C
HE/IMCCOLIMUPOBAaHHBIMH MoJieKyaaMH. K ci1abbIM 2JIeKTpoIUTaM OTHOCSITCS MHOTHE OPTaHUYeCKHe
KHUCJIOTHI U OCHOBaHHUSI.

Ipaxmuueckas yacmeo

L]env pabomul: ONIpeIeNUTh, ABIAIOTCS JIU BbIJJAHHBIEC BEIIECTBA CHIILHBIMU W CIa0BIMU
AIIEKTPOJINTAMU Ha OCHOBAHUM U3MEPEHUS 3JIEKTPOIIPOBOJHOCTU UX PACTBOPOB.

Ilepeuensv oamuuxoe yughposoii nabopamopuu: NATINK IEKTPOIPOBOTHOCTH.

JlonornumenvHoe 06opydosanue: TP XUMHUUECKHUX cTakaHa (25—50 M), MpoMBIBaJIKA C
JUCTUTUPOBAHHOMN BOJOM.

Mamepuanet u peakmugwi: 10 %-Hble pacTBOPHI COMSTHON, a30THON M YKCYCHOU KUCIIOT
(>kenaTenpHO B KamenbHUIaX); (GUIbTpoBaibHAs Oymara.

Texnuxa 6ezonacnocmu:

CobmroaiiTe Mepbl 0€30MaCHOCTH MPU PadOTe C KUCIOTAMU U MIETOYaMH.

Huempyrkyus k binoanenuro:

1. B tpu crakana Haneite 1o 25—>50 MJI JUCTHIUIMPOBAHHOW BOJIBI.
2. B mepBsiii ctakaH 100aBbTe | KA yKCYCHOI KUCIOTHI, BO BTOPOI — COJISIHOM,
B TPETUI — a30THOI.
3. V3mepsbTe 37I€KTPONPOBOIHOCT KaXKI0T0 PACTBOPA, BHITHPAsI YTl
(GUIBTPOBAIbHOM OyMaroii mocue Kaxxaoro u3MepeHusl.
Pe3ynbTaThl n3MepeHuii

Ne mpo0b1 [3HAYeHHE ITTEKTPONPOBOAHOCTH, Ha3BaHue BbIJaHHOI0 BelleCTBA
MKCM/cm
1
2
3
Bvi1600wi:

OTpaSI/ITC MPUHAJIC)KHOCTD BEIIECCTB K CUJIBHBIM U cl1a0bIM SJICKTPOJINTAM. KOHmpOJleble 60npocovl.

1. Tlouemy pacTBOp COJITHOM KHCJIOTBI JY4YIIIE MPOBOIAMT SICKTPHUCCKHUI TOK 11O CPABHEHHIO C
pacTBOPOM YKCYCHOM KUCIIOTBI?

2. K kakum QJICKTPOJIUTAM OTHOCHUTCA paCTBOP a30THOM KHUCJIOTHI?

3. 3aoanue ons noocomosxu k I'MA, BIIP
DOopMYIBI TOIBKO CIA0BIX AJIEKTPOIUTOB MPEJCTABICHEI B PSIY:

1) Ca(OH),, H,S, H,SO4
2) H,CO3, NH3-H,0, H,S



3) KOH, KNOgz, HCI

4) ZnSO,, MgCl,, HBr
Hononnumenvras ungopmayus
Heoprannueckas xumus: B 3 1./Ilox pen. 1O. /1. Tperbsikosa. T. 1: ®U3UKO-XUMHUECKHUE OCHOBBI
HEOPraHMYECKON XUMUU: YUeOHUK s CTyA. BbicHL yueO. 3aBeneHuit/M. E. Tamm, 0. JI. TpeTssakos.
— M.: U3patensckuii neHTp «Akagemus», 2004. — 240 c.

Jlabopamopnwtii oneim Ne 3.
«3asucumocms I1eKMpPoONPoOGOOHOCHIU PACMEOPOE CUTbHBIX IJIEKIMPOJIUNIOE OM KOHUEHMpauuu
UOHOB»
Teopemuueckas yacmo

DNEKTPUUECKON MPOBOIUMOCTBIO (3JIEKTPOIPOBOIHOCTHIO) Ha3bIBAIOT CIIOCOOHOCTh BEIIECTBA
IIPOBOJIMTD IEKTPUUECKUI TOK. B KauecTBe KOJIMYECTBEHHON MEpPbI CIIOCOOHOCTH pacTBOpa
3JIEKTPOJIUTA TPOBOAUTD NEKTPUUECKUIN TOK UCIOIB3YIOT OOBIYHO YIACIBbHYIO JIEKTPOIPOBOIHOCTD K
(xarmmma) k = _I,

RS

rae R — snextpuyeckoe conpotuBieHue npooaruka (Om), aauHa kotoporo | (M) u mromanb
nonepeyHoro ceyeHns S (M2). Takum 06pa3oM, eMHHIA H3MEPEHHS YAeTbHOM IEKTPONPOBOHOCTH
— 1 OJIHAaKO, B XUMHUHU UCTOJIB3YIOT BeIMYMHY CM (CUMEHC Ha CAHTUMETP).

Om M CM

[Ipu nuccounanum 371€KTPOIUTa MPOUCXOIUT YBEITMUEHHUE YK CIIa 3apSKEHHBIX YacTHLL B
pacTBOpe, UTO MPUBOJIUT K BO3PACTAHUIO 3JIEKTPONPOBOAHOCTH. [Ipnuém ueM Gosbliie KOHIEHTpALHS
MOHOB, TEM BBIIIIE AIEKTPOIPOBOJIHOCTh. Y YUTHIBAs JUCCOLMALINIO COJICH:

MeCl [1 Me+ +Cl— o6pasytorcs nBe yactuibl, MeCly [1 Me2+ + 2Cl— obpasyrotes Tpu
YaCTHUIIBL;

MeCl; [J Me3+ + 3Cl— 00pa3yroTcst 4eThIpe YaCTHIIBL;

MO>KHO OKHJIaTh, YTO YBEIMYCHHE KOHIICHTPAIIMH HOHOB B 1M pacTBOpax MpUBEAET K
YBEJIMUEHUIO 3JIEKTPOIPOBOJHOCTH.

BwMmecre ¢ Tem cnenyeT 3aMeTUTh, UTO 3JIEKTPONPOBOIHOCTD ANEKTPOJIUTA 3aBUCUT HE TOJIBKO
OT KOHILIEHTPAIIUK HOHOB B HEM, HO M OT UX NMPHUPOJIbI (TIOABMKHOCTH). PacTBOpPBI TOKHBI OBITH
CHJIBHO Pa30aBIeHHBIMH, YTOOBI HCKITFOUUTH BIIMSTHAE PA3TMIHBIX CHII MEKHOHHOTO B3aUMOJICHCTBHSI.
CBoiicTBa CHIIBHO Pa30aBICHHOTO pacTBOPA OTIPENENAIOTCS KOHIIEHTpaIluel pacTBOPEHHOTO
BEIIECTBA.

IIpaxmuueckas uacmo

L]env pabomul: chopMUpPOBATH MPEICTABICHUE O 3aBUCUMOCTH AJIEKTPONPOBOJHOCTH PacTBOpa
OT KOHIIEHTPAllUu NOHOB.

Ilepeuensv oamuuroe yugposoii 1abopamopuu: NATINK IEKTPOIPOBOTHOCTH.

JonornumenvHoe o6opydosanue: OIOpeTKa WU 103aTop, MepHbIA nuauaap (100 mi),
MarHuTHas MeIIajaKa, TPOMBIBAJIKA ¢ JUCTHILUIMPOBAHHON BOJION; TpH XUMHUUYeckux crakaHa (100 mu),
MITaTHB XUMHUYECKHUH € JTankoil u AByMs My Tamu, GUIbTpOBaIbHas Oymara.

Mamepuanwt u peakmuswl: 1M pacTBOpa xsiopuaa Hatpus; |M pacTBopa xjtopuaa Kajablus;
IM pactBOpa XJ10pHIa aTFOMUHMSL.

Texnuxa 6ezonacnocmu:

Cobnronats 001mue npaBuiia paboTsl C ANMEKTPHUECKUMHE TPHOOpaMH.

Hnempyryus k 8binoiHeHuro:

1. B xumuueckuii cTakaH MEPHBIM IHIUHAPOM OTMephTe 100 MII TUCTHIUTMPOBAHHOM
BOJIbI, [IOCTaBbTE HA MAarHUTHYIO MEIIAJKy, HOrpy3UTe€ B BOAY AaT4yHMK. V3MeppTe 3HaueHHE
3IIEKTPOIIPOBOJHOCTH AUCTUILTMPOBAHHOM BOJIBL.

2. OctopoxHO 100aBbTe | Kamumo pacTBOpa XJIOPHUIa HATPHS, KOHIIEHTPAIUS KOTOPOro |
Moaw/11 (1M). Koraa nokazanust npuOopa cTaOMIN3UPYIOTCs, 3aIIUILIUTE UX B TaOJIHUIIE.

3. Ipomomxkaiite  H00aBIATH  3JCEKTPOIMT MO  KamisaM, (QUKCHPYS  3HAYCHUS
AJIEKTPOMPOBOTHOCTH ITOCIIE KaXKJOTO JT00ABICHUSI.

4. VI3BnekuTe SJIEKTPOI M3 pacTBOpa, MPOMOWTE MUCTHILIMPOBAHHOW BOJOH, 000TpHTE
(buIbTPOBANILHOM OyMaroii.



5. IMoBTOpHTE aHAJOTUYHBIC UCCIICIOBAHUS CO BTOPHIM U TPETHUM BBIIAHHBIM PACTBOPOM
3JEKTPOJIUTA.
Pe3ynbTaThl n13MepeHuit

JuiekTpoautr Yuciao kaneas 1 M pactBopa

1 2 3 4 S 6
JIeKTPONPOBOAHOCTb pacTBOpa, MKCM/cM
NaCl
CaCl,
AICI;
Bv1600ub1:

OTpa3uTh 3aBUCUMOCTD AJIEKTPOIPOBOTHOCTH PACTBOPA OT KOHIIEHTPAIUHU pacTBopa. Konmponvhsie
80NpPOCHL:

1. OT 4ero 3aBUCUT QJICKTPOIIPOBOAHOCTL paCcTBOpPa BHGKTPOJII/ITH.?

2. [Toctpoiite rpaduky 3aBUCUMOCTH 3HAYCHU AJIEKTPOIPOBOIHOCTH PACTBOPOB OT
YHCJla Karesb UCCIEAYEMBIX 3JIEKTPOJIUTOB.

3. Hanumme ypaBHEHHS TUCCOLMAIIMY UCCIIETYEMbBIX JIEKTPOIuTOB. Onpenenure, Kakoe
KOJIMYECTBO HOHOB 00pa3yeTcs Mpu AUCCOIMAINK | MOJbh KaXKIOTO SIEKTPOTIUTA.
4, KaxkoBo o0111ee 9rciio MoJib HOHOB, OOPa3yIOIIUXCsl TIPH MTOJTHOM JUCCOIUayy 1 MoJib

HUTpaTa [UHKa?

5. 3aoanue ons noocomosxu k I'MA, BIIP

B BogHOM pacTBOpe HanboIbIee Yucio cyib(aT-HOHOB 00pa3yrOTCs IIPH TUCCONUauA 1
MOJTb

1) K2S

2) CuSO4

3) Cry(S0,)2

4) Na,SO3

Obcyoicoenue pe3yibmamos

1. OOCyXmaroT, ToYeMy TIpH OJHOW W TOH K€ KOHIICHTPAIMH JJICKTPOJIHTA
ANIEKTPONPOBOHOCTh BBbIIIe, NPUYEM TOYTH B Lejdoe 4Yuciao pa3. llpuBoasT ypaBHEHUS
IEKTPOJIUTHICCKOM JTUCCOIUAIINN PEAaTCHTOR.

2. MO’KHO 11 OTIpEeETUTh KOHIIEHTPALMIO 3JIEKTPOJIUTA 110 €0 3JIEKTPOIIPOBOAHOCTHU?

3. [Touemy rpaduku UMEIOT pa3Hble YIIbl HAKIOHA? YeM 3TO MOKHO OOBSICHUTD?

4, [Tpeanonoxure, kKakuM OyzAeT HakiIOH rpaduka 1 1M pacTBopa cyibdara
QIIOMHHUS.

5. Kakoe 3HaueHue 3JI€KTPOMPOBOJTHOCTH MOXHO OXHAATh mpu goOabieHun 10 kamenb
IM pactBopa xnopuzna HaTpus K 100 M1 JMCTUIUIMPOBAHHOM BOJIBI.

6. HauGonbiiee 3HaueHUE 3JIEKTPONPOBOAHOCTH MOXKHO OXKHAATh, €CiIu J100aBUTH 7

karenb 1M pactBopa: a) xyopuaa kanus; O) XJopuaa aMMOHUS; B) XJiopuaa MarHus; r) ¢ocdara
HaTpUs.

Ilpakmuueckan paooma Ne 2.
«Onpedenenue KOHUEeHMpayuu colu RO INEKMPORPOEOOHOCHU PACMEOPA)
Teopemuueckas uacmo

Mertoapl onpeieNieHrs: KOHIIEHTPAIIUU JIEKTPOIUTOB B paCTBOPE, OCHOBAHHBIC HAa U3MEPEHUHN
3IIEKTPOIIPOBOIHOCTH, HA3bIBAIOT KOHOYKmomempuetl (0T auri, conductivity — 31ekTpornpoBoIHOCTb
U Tped. metreo — m3mepsito). [ aHanm3a 0OBIYHO CTPOST KaTuOPOBOUHBIN IpadK 3aBUCUMOCTH
AIEKTPONPOBOJAHOCTH PACTBOPA OT KOHLUEHTPALIMH SJIEKTPOJIHTA.

Ipakxmuueckas yacmeo




Llenv pabomul: a) MOCTPOUTH TPAPHK 3aBUCIMOCTH AJIEKTPOIIPOBOTHOCTH PacTBOpa XJIOpHIa
HATpUA OT €r0 MacCOBOM JIOJU B pacTBOPE; 0) M0 3HAUCHUIO IEKTPOIPOBOTHOCTH OMPEIEIUTD
MaccOBYIO JOJII0 XJIOpUJa HaTpuUs B IpoOe pacTBopa.

Ilepeuenv oamuuxos yughposoii rabopamopuu: TaTIUK IEKTPOIIPOBOHOCTH.

JlonornumenvHoe 06opyoosanue: 7 9UCTBIX U CYXUX MPOOUPOK; MEPHBINA MIWITHHIP HA 50 MIT;
CTEKJISTHHAs MalloukKa; MpoMbIBaika; crakad Ha 400 mi (17 cnuBa); GuibTpoBalibHas Oymara.

Mamepuanvi u peaxmugsl: TUCTWIIUPOBaHHAs BoJa; 250 MJ1 pacTBOpa XJIOpUIa HATPUS C
MacCOBOW KOHIIeHTparuei 1 /1.

Texnuxa 6esonacnocmu:

Cobmroaiite Mepbl 0€30MaCHOCTH MPHU pabOTe C ANEKTPUUESCKUMH TPHUOOPAMH.

Huempyrkyus k vinoanenuio:

1. B mrraTtuBe paccraBbTe ceMb MpoOUPOK. B HUX cieayeT HAIUTh pacTBOPHI C pa3HOU
KOHIIEHTpaluel XIopuaa HaTpus (cM. Tabnuily Hike). B mepByro mpoOupky Haneiite
JMMCTUJUTHPOBAHHYIO BOJY, B IIECTYIO — BBIJIAHHBIN PACTBOP XJIOPHIAa HATPHUS C KOHIIEHTpaIui |
/1.

2. B MepnbIit mumaap HaneiTe 10 M pacTBopa Xjaopuaa HaTpus 1 1/ u goneite
JUCTHILITMpPOBaHHON Boabl 10 50 mut. [lepeMenaiite copepkuMoe MIMHAPA CTEKISTHHON MaJIOUKOM.

[omyuuncs pactBop ¢ konneHrpamueit NaCl 0,2 r/n. [lepeneiite HeGonbiioli 00bEM
MOJIyYEHHOT'O pacTBOpa BO BTOPYIO POOMPKY, OCTABIIYIOCS YaCTh BBUICHTE B CTaKaH JUIsl CJIUBA.
[unuHap OnoNoCHUTE JUCTUITIMPOBAHHON BOJIOM.

3. Amnanoruuno npurotosste pactBopsl 0,4, 0,6 u 0,8 /1 u paszneiite ux 1o
COOTBETCTBYIOIIUM MPOOHPKaM (CM. TaOIHUILY).
4. B npoOupku, HaunHas ¢ IepBOH, 10 OYepeIn MOrpyXKalTe JEKTPOI AaTIHKA

anekTporpoBogHocTH. Korja mokasanus mpubopa cTabMiIM3upyroTCs, 3alUIINTE UX B TaOJIHIIE.
DJEeKTPOJ U3BJIEKHUTE U3 paCTBOPA, 000TpUTE PUIBTPOBAIILHON OyMaroii u nepeHecuTe B

CJICYIOIILYIO TTPOOUPKY.

3JIEKTPOIIPON3BOJHOCTE, MKCM/cM

o 1 2 3 4 5 6 7 8 9 10
KOHIIeHTpanus, I'/J
S. [To mony4eHHBIM pe3ynbTataM noctpoiite rpaduk. OCh AMEKTPONPOBOTHOCTH
pa3MeThTe Tak, 4ToObl Ha 3aceukax ObUIM KpYriible 3HaueHus. HkHsIs 3aceuka Ha OCH JJOJKHA
COOTBETCTBOBATH HYJIIO, BEPXHSS — IPEBBIIATH MAKCUMAJIbHOE U3MEPEHHOE 3HAUEHHUE.
Puc. 15. Jluct nyist moctpoeHus rpaduxa
6. B cenpmyro npoOupky HajelTe BbIIaHHYIO Mpo0y. M3MepbTe €€ 31eKTpOonpoOBOIHOCTb,
HaHECUTE Ha TpaduK U ONpeAeTUTe KOHIIEHTPAIIUIO COJIM B PACTBOPE.
PesynpraTel namepenunit

Ne mpoOupku 1 2 3 4 9) 6 7
KoHnnienTpanus conu, 1/ 0 0,2 0,4 0,6 0,8 1,0
0O6BEM pactBopa NaCl 1 r/n — 10 20 30 40 — —




OO0BEM BOIBI, MII — 40 30 20 10 — —

DIIEKTPOMPOBOTHOCTH, MKCM/CM

Buisoowi:
OTpa3uTh BO3MOKHOCTB OIPE/ICIICHUST KOHIIEHTPAIMH BEIIECTBA B PACTBOPE 110 JIEKTPOITPOBOTHOCTH.
Koumponvhwvie sonpocol:

1. MOXHO JIH HCIIOJIb30BaTh JTaHHBIA METOJ JJISi OTpE/CICHHUs KOHIICHTPAIUU PacTBOpa
c1aboro 3JeKTponuTa?

2. Kakwne criocoOs! orpeienieHusi KOHLIEHTPAIUK BEIIECTBAa B PACTBOPE BaM M3BECTHBI?
Jlabopamopnwiit oneim Ne 4.
«Peaxkyuu uonnozo oomena. Bzaumooeiicmeue zuopoxcuoa éapus ¢ cepruoii KUuciomouy
Teopemuueckas yuacmo
PactBopb! rugpokcua 0apust U CEpHON KUCIOTHI SBIISIOTCS CUIIbHBIMU 3JIEKTPOJIUTAMM.
[Ipu ux B3aumMoeiicTBuu oOpa3yercs ocalok cyibdaTa Oapus u Boja:
Ba2+ + 20H- + 2H+ + 20H— = BaSO40J + 2H,0
[TosTomMy mipu TUTPOBAHUU PACTBOPA THAPOKCUAA OapHsi pACTBOPOM CEPHOU KUCIIOTHI
IPOUCXOIUT YMEHBILIEHUE 3JIEKTPOIPOBOIHOCTH UCXOJHOTO pacTBopa. B Touke 3KBUBaJI€HTHOCTH
3IEKTPONPOBOIHOCTH pacTBOpa OyAeT OJIM3KOM K HYIIIO.
[Ipu nanbHelmem 1006aBI€HNN PACTBOPA CEPHOM KUCIIOTHI B pACTBOPE BHOBb MOSIBIISAETCS
AIIEKTPOJIUT (CEepHast KUCIIOTA) U AJIEKTPOIIPOBOTHOCTH CHOBA PACTET.
IIpakxmuueckas uacmep
Lenv pabomur: chopMUpOBaATH MpeICTaBICHUE 00 HOHHOM U MOJIEKYJIIPHOM (OpMax peakiuii
HMOHHOTO oOMeHa. [IpookuTh popMupoBaHre NPeCTaBICHUN O peaKUsiIX HOHHOrO 0OMeHa Ha
MHUKPOCKOIIUYECKOM YPOBHE.
Ilepeuenvy oamuuxos yughposoti 1abopamopuu: NaTINK dIEKTPONPOBOIHOCTH (Iuana3on a0 10
MKCM/CcM).
Jononnumenvroe obopyoosanue: 610peTKa, XUMUIeCKUi ctakad (150 M), ITATUB C 3AKUMOM,
NPOMBIBAJIKA, MAarHUTHAs MEIIaKa.
Mamepuanvi u peakmusel: TucTAIIMpoBaHHas Boaa; 10 mur 0,1M pactBopa cepHOM KUCIoThI; S0 Mt
0,01M pacTBOpa ruapoKcuaa 6apus.
Texnuxa besonacnocmu:
CobmtonaiiTe npaBuiia paboThI C MEKTPHUECKUMH TPUOOpPaMHU U CIIeIHaIbHBIE Mepbl 6€30MaCHOCTH €
pacTBOpaMu KUCJIOT M pacTBOpPaMHU IIeI0Yeil.
Huempyxyus K 6bInoHeHUI0:

1. B crakan naneiite 50 mu pactBopa rugpokcuaa 6apus. [lomecture XuMHU4ecKuil cTakaH
Ha MAarHUTHYIO MEUIAJIKy M 3aKpemuTe HajJ HHUM OIOpeTKYy, 3aIllOJHEHHYIO PacTBOPOM CEpHOU
KHCJIOTBI.

2. OnyctuTe B cTakaH JaTYUK JIEKTPONPOBOJHOCTH, 3aKPEIJIEHHBIN B JIAallKe LITATHUBA.
BxutounTe MarHuTHY10 MEIIAJKY.

3. N3 Oropetku 100aBisiiTeé B XMMUYECKUH CTaKaH CEPHYIO KHCIOTY MOPLUMUSIMH IO
0,2—0,5 M.

4, HabGnronaiiTe 3a n3MeHEHHEM 3HAUYCHHUS JICKTPOIPOBOTHOCTH.

5. JlanHple  W3MepeHUW ~ 3aHecHTe B TAOJMIly M TOCTPOHMTE  3aBUCHUMOCTH
AJIEKTPOMIPOBOTHOCTH PAacTBOpa OT 00bEMaA JOOABICHHOTO paCTBOPA CEPHOM KUCIOTHI.

6. [Tocne mepenoMa Ha KpUBOM 3aBUCHUMOCTH 3JIEKTPOIIPOBOJIHOCTH OT 00BbEMaA peareHra

no6asbTe emé 1—2 M1 cepHO KUCIOThL. OQbpamume 6HUMaHUe Ha U3MEHEHUE JJIEKTPOIPOBOTHOCTH
pactBopa.
Pe3ynbraTel n3mMepenuii/Habo 1eHIi

V(p-pa) cepuoii kucnotsl (Mi)(0,2 0,4 0,6 0,8 1 1,2 1.4 1,6

DIIEKTPONPOBOTHOCTH

Buvisoowi:



OOBSICHUTD XOJ] MOTYYEHHON KPUBOW TUTPOBAHUS.



KOHmpOJZbele 80npocyl:

1. Kakue BHElIHUE MPU3HAKU YKa3add Ha TO, YTO MEXIY THIPOKCUIOM OapHs U CEPHOM
KHACJIOTOH TPOUCXOAWT XHMHYECKOEe B3auMojeicTBHe? 3anuIIUTe ypaBHEHHE pEaKIud B
MOJICKYJISIPHOM U HOHHOM BHJIC.

2. Ha kakue 1Ba y4acTka MOXHO pa3eiIUTh MOJIYYCHHYIO KPHBYIO THTpoBaHUs? YUemy
COOTBETCTBYET I'PaHUIIA MEKAY YIaCTKaMU?

3. 3adanue ons pazsumus QyHKYUOHATLHOU 2PAMOMHOCHU

Ha nByx pucyHKax mpejictaBieHbl KpUBbIE TUTPOBaHUs (3aBUcUMOCTh pH 0T 00BEMa
J100aBJIEHHOI'O TUTPAHTA)

pH L pH
13 x R
11 12T
9 10 T
7 8
5 6+
3 4+
1 2 + e —l)
0 05 1 1,5 D 0 5 10 15 20

Puc.16-17. I'papyiku TATPOBAHKS PaCTBOPOB
Ha xakoM pucyHKe OTpakeHa KpuBasi THTPOBAHUS PACTBOPA KUCIOTHI pACTBOPOM IIEI0UYU?
Konmponvhuvle 6onpocwi:

1. Kak ¢ momouplo JaTdyMka 3JIEKTPONPOBOJHOCTH OIpPEAETUTh OKOHYaHHE JaHHON
peakiuu HelTpanuzaunu? Mo>KHO JTM BOCIIONIB30BaThCA JAHHBIM KPUTEPHUEM IIPU MPOBEACHUU JTI000M
peaKkIy HeUTpaau3aum?

2. PaccuunTaiiTe TOUHYIO KOHIICHTPALUIO THAPOKCUAA OapHs, €ClIi TOYHasi KOHIICHTPALUS
cepHoit kuciotel 0,1 Momb/m.

Ilpakmuueckan paooma Ne 3.
Onpeoenenue xa0pud-uoHo6 6 NUMbEBOU 800€
Teopemuueckas ywacmo

XJIOpHUIBI OTHOCSTCS K TJIaBHBIM HOHAM, COJIEpPIKaHNEe KOTOPBIX B PEYHBIX U 03EPHBIX BOJAX
KOJIeOJIeTCs OT JI0JIel MUJLTUTpaMMa JI0 TPAaMMOB B TUTPE; B MOPCKHX U MOJ3€MHBIX BOJAX
KOHIICHTPAITUHU XJIOPUIOB BhIIIE — JI0 TIEPEHACHIIIEHHBIX PACTBOPOB U PACCOJIOB.

OCHOBHBIMHU HCTOYHUKAMH MMOCTYIUICHHSI XJIOPUI0B B BOJHBIE OOBEKTHI SIBISIOTCS COJICHOCHBIE
OTJIOKEHUS, MarMaTUYECKUE MOPOJbI, B COCTaB KOTOPBIX BXOJST XJIOPCOAEpKAIIe MUHEPaJIbl
(XJ0panaTur u Jp.), ByJIKaHHYECKHUE BHIOPOCHI, 3aCOJICHHBIE TIOYBBI, U3 KOTOPBIX OHU BHIMBIBAIOTCS
aTMocdepHbIMH Ocasikamu. bosblline KonyecTBa XJI0pHUI0B MOMNAJAI0T B BOJLY C IPOMBIIIJIEHHBIMU U
XO03SIUCTBEHHO-OBITOBBIMU CTOYHBIMU BOJIAMH.

Xnopubl 001a1aI0T BEICOKOM MUTPAITMOHHOM CIIOCOOHOCTHIO, UTO OOYCIIOBIIEHO XOPOIIEH
PacTBOPUMOCTBIO UX B BOJIE, CJIA00 BBIPAKEHHON CIIOCOOHOCTBIO K COPOITMH B3BECSAMU U IOHHBIMU
OTJIOKEHUSIMU U MPAKTUYECKUM OTCYTCTBUEM HAKOIUICHUS BOAHBIMU OPraHU3MaMH.

[ToBbIlIIEHHBIE KOHIICHTPAIMH XJIOPHUIOB YXY/IIIAIOT BKYCOBBIE Ka4eCTBA BOABI, IeTas e¢
HEIPUTOJTHOM JIJIsl MUTHEBOTO BOJIOCHAOKEHUS, a TAK)KE YMEHBIIIAIOT UITH JK€ MOJHOCTHIO UCKITIOYAI0T
BO3MOXXHOCTH MCIIOJIb30BAHUS JIJISI TEXHUYECKHX, XO3SMCTBEHHBIX IEJICH U OPOIICHUS




CEJIbCKOXO35UCTBEHHBIX TEPPUTOPUH. [[11s BOAHBIX 0O0BEKTOB pHIOOX035IIICTBEHHOT'O
Ha3HaveHUs npenensHo nomyctumas konnentpamus (ITJIK) xmopumos 300 mr/it; 1715 00bEKTOB
XO03SIUCTBEHHO-TTUTHEBOTO U KYJIBbTYpHO-ObITOBOTO HazHadeHwus [1/IK paBHa 350 mr/m.

XJ0pHUABI OTHOCSTCS K YCTOMYMBBIM KOMIIOHEHTaM BOJAHOMN CPeJIbl; MPOOBI BOABI,
IIpelHa3HauYEHHbIE JJIS ONPEAEIEHUS XJIOPUI0B, HE KOHCEPBUPYIOT.

B ocHOBY omnpezeneHus nojioKeHo U3MEPEHUE MOTEHIIMAIIA AIEKTPOA, CEJIEKTUBHOIO K HOHAM
xJjiopa. BennurHa noreHuana 3aBUCUT OT COAEpKaHUs XJIOPUI0B B IIpoOe BoAbl. MeToanka
MTO3BOJISIET OTPEICTUTh COJIepKaHUE XJIOPUI-MOHOB B nramna3oHe ot 11 1o 3500 mr/n. OnpeneneHuto
XJIOPHUJIOB HEe MematoT HoHkI xkene3a (II1) B konnertparuu 1o 10 mr/am3,

WOHBI KaJIbIHs B KOHIIeHTparwuu 10 200 mr/am3.

OnpeneneHuo MeIaeT NPUCYTCTBUE Ha TOBEPXHOCTH MeMOPaHbI HEPACTBOPUMBIX COJICH MM
MPOYHMX KOMIUIEKCHBIX COeAMHEHU cepeOpa. BoccTaHOBIEHNE TOBEPXHOCTH MEMOPaHbI
MPOU3BOJUTCS MTyTEM MOJIUPOBKU 3aMIIEH WIN (PETPOM.

[Ipo6s1 BoABI, B3ATHIE [IJIsl aHANIN3a U3 PA3IMYHBIX HCTOYHHUKOB, TOMEIIAIOT B
MOJIMATUIICHOBYIO MTOCY/y, HE KOHCEPBUPYIOT, XPaHAT B XOJIOJWIbHUKE.

IIpakmuueckas yacmo

Lenv pabomul: ONIpeIETUTH COOTBETCTBHE MUTHLEBOM BOJIbI TpeOoBanusM ['OCTa mo
COJIEPKAHUIO XJIOPUA-HOHOB.

Ilepeyenv oamuuxos yughposoi rabopamopuu: TaTIUK XJIOPUA-UOHOB.

JlononnumenvHoe obopyoosanue: MarHUTHAs MEIIANIKa; BEChl AHATUTHUECKHE; BECHI
TEXHUUYECKHE; MKa() CYIIBHBIN 0011e1ad0paTopHOro Ha3HaYeHHs; Koiioa mepHas 100 cm3 — 6 ;)
koj0a mepHas 250 cm3 — 1 wmit.; nunerka rpagyupoBanHas 10 cM3 — 1mT.; numeTka
rpagyupoBanHas 20 cM3 — 11T.; numMHAP MepHBIH 25 cM3 — 2 1mT.; crakad xumuueckuit 50 cm3 — 8
IIT.; cTakaH xuMuueckuit 100 cm3 — 1.

Mamepuanwt u peaxmuewt: GoHOBBIN d1eKTpoIUT (5,05 1 KNO3 (X.4.) pacTBOPSIOT B
JTUCTHITUPOBAHHON BO/Ie B MepHOU kosbe BMecTuMocThio 100 cM3 u 1oBoAST 00BEM pacTBOpa 10
METKHU Ha K0JIOe); XJI0pHu I Kainus (X.4.); BoJa AUCTUUINPOBAHHAS.

Texnuxa 6ezonacrnocmu: coONIONalTe paBUia pabOThI C INEKTPUUECKUMU TPUOOpaMH.

Huempyrkyus k binoanenuro:

[TpurotroBneHne KanMOPOBOYHBIX PACTBOPOB

KannOpoBouHbIEe pacTBOPHI TOTOBAT M3 CTAHAAPTHOTO 00pa3ia XJIOPUI-HOHOB HIIH XJIOPHIA
KaJIus.

1. PactBop xmopuna xanus 1,00 - 10—1 mons/m.

PacTBOp roToBST M3 CTaHIAPTHOTO 00PA3Ia XJIOPHI-HOHOB B COOTBETCTBUU C MHCTPYKIIMEH 110
ero npuMenenwnro, wim 1,863 r KCl, npenBaputenbHO BBICYIIEHHOTO J0 MMOCTOSTHHOW MacChI PH
temmeparype 105 °C, mepeHOCST B MEpHYIO KOJIOY BMeCTUMOCTBIO 250 cM3, pacTBOPSIIOT U IOBOJST
JTUCTHITMPOBAHHON BOIOH 10 METKHU Ha KoJoe.

2. PactBop xmopuzaa kamus 1,00 - 10-2 moms/a (2,0 pCl).

Ot6upator 10 cm3 pactBopa KC1 1,00-10—1 momns/n1 B MepHYI0 K010y BMecTUMOCThIO0 100 cM3
U JIOBOJSIT JUCTHIIMPOBAHHON BOJOM 10 METKHU Ha KOJ0e.

3. PactBop xmopuna xanus 2,00 - 10-3 momnw/i (2,7 pCl).

Ot6upator 20 cm3 pactBopa KC1 1,00-10-2 momns/i1 B MepHYI0 K010y BMecTHMOCTBIO 100 cM3
Y JIOBOJSIT TUCTUILTUPOBAHHOM BOJOW O METKH Ha KOJOe.

4, PactBop xnopuaa kamus 1,00 - 10-3 moms/a (3,0 pCl).

Ot6upator 10 cm3 pactBopa KCl 1,00-10-2 monb/a B MepHyto kKoa0y BMecTuMocThio 100 cm3
U IOBOJSIT TUCTHITMPOBAHHOM BOAON 1O METKHU Ha KoOJoe.

5. PactBop xmopuna xanus 6,00 - 10—4 momw/i (3,2 pCl).

Otbupartor 6,0 cm3 pactBopa KCI 1,00 - 10-2 mons/n B MepHYI0 K00y BMecTuMOCThI0 100
CM3, TOBOIAT TUCTHIUTMPOBAHHOM BOJOH 10 METKH Ha KoJoe.

6. PactBop xnopuzaa kanus 3,00 - 10—4 mons/a (3,5 pCl).



Ot6wuparot 3,0 cm3 KCl 1,00 - 10-2 mMoaw/1 B MepHYIO K0JIOY BMecTUMOCThI0 100 cM3 1 10BO-
JAT TUCTUIUTMPOBAHHOM BOJIOM O METKH Ha KOJIOE.

Kamu6posounsie pactBopsl xjopuaa kanus 1,00-10-1—1,00 - 10-2 monw/n xpaust He 6oiee 1
Mmecsa, 1,00 - 10-3—3,00 - 10—4 Mo1b/11 TOTOBST HEMOCPEACTBEHHO TIEPE]T NCITOIH30BAHUEM.

Kanubpoexa oamyuxa xnopuo-uonos

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 03,2 2,96 38,9 3,34 16,2
2,21 218,6 2,59 01,1 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 31‘1

2,37 151,2 .75 63,0 3,13 26,3 10
pI/I

JI-MOHOB BHIMAQUYMBAIOT B JUCTUJIMPOBAHHOM Boje B TeueHue 10 munyt. [le- pen usmMmepeHneM qaTuuk
OMSITh IPOMBIBAIOT TUCTUIUTMPOBAHHON BOJIOM, MOAKIIOUAIOT K PETU- CTPATOPY AAHHBIX U 3aITyCKAIOT
porpaMmmy KaJqruOpOBKH.

B crakanbl BMecTuMOocCThIO 50 cM3 BHOCAT 110 15 cM3 pacTBOpOB XJ1opu/ia Kajius ¢
kouneHrpanuei 3,00 - 10-4; 6,00 - 10-4; 1,00 - 10-3; 2,00 - 10-3; 1,00 - 10-2 moub/1 1 10OABISIOT B
KaKAbli cTakaH o 15 cm3 ¢onoBoro anekrponuta. CTakaHbl YCTAHABIUBAIOT HA MATHUTHYIO
MEIIAJIKY, TOTPYXKAIOT B PACTBOP AJEKTPOBI U MPOBOISAT U3MEPECHHE MMOTEHIIMAIa OT MEHBIIEH
KOHIIeHTpaIuu noHoB xjopa (3,00 - 10—4 mons/i) k 6ombmeii (1,00 - 10-2 mons/n). ['myOuna
MOTPYKEHHSI SJICKTPOJOB U CKOPOCTh MEPEMEITHBAHISI IOJDKHBI OBITH OJJUHAKOBBIMH BO BCEX
u3Mepenusx. [lokazanus npuOopa BHOCST B IPOrpaMMy MOCJIE YCTAHOBJICHHSI IOCTOSHHOTO 3HAYCHHUS.
Bpewms ero ycraHoBIeHUsI 3aBUCUT OT KOHIICHTPALIMH XJIOPUJI-MOHOB B TPaAyHPOBOUYHBIX paCTBOpaX U
COCTaBIISIET OT HECKOJIBKUX CEKYH]I O MUHYT.

KanuOpoBky natdrika npoBOJIAT NEpel Kaxa0M ceprueil onpeneneHui.

Buvinonnenue uccnedosanus

15 cM3 aHanu3upyeMoii mpoObI BOABI IEPEHOCST B CTaKaH BMECTUMOCTBIO 50 cM3 1
npunuBatotT 15 cm3 onoBoro snexTponura. CTakaH ycTaHABIMBAIOT HA MATHUTHYIO MEIIAJIKY,
MOTPYXKAIOT B PACTBOP AJICKTPOJI, OKUIAIOT YCTAHOBIIEHUS TOCTOSTHHOTO 3HaueHus1 pCl 1 3anuchIBaloT
noka3anus npudopa. [locie okoHUYaHUs U3MEpEeHus TOTEHIMANa B aHATU3UPYEMOH TPOOE SIMEKTPOIbI
OTMBIBAIOT AUCTHJUTHPOBAHHON BOIOM. OTMBIBKA JICKTPOIOB IPOUCXOAUT JOCTATOUHO OBICTPO TIPH
TpEéxkpaTHOI 3ameHe BoAbl. [locie sToro nmpuctynarot k u3mepenuto pCl cneayromieit mpoos.

Temneparypa ananuzupyeMoil mpoObl 10JKHA ObITh OAMHAKOBA C TEMIIEPATYPOU PacTBOPOB
MIPYU YCTAHOBJICHUH KATUOPOBKH.

Buviuucnenue pesynomamos uzmepenuii

MaccoByro KOHIEHTpaLUIO XJIOpUI0B Cy, MI/JT PACCUUTHIBAIOT MO CIETYIOIIUM
COOTHOIICHUSIM:

pCl = —Ig[CI-]; C¢| = 10-pCl monn/mm3;

Cx=10-—pCl - 35,45 - 103 mr/am3 (1)

win HaxoaT u3 Tabmuisl Nel; ansa 3Hauenuiit pCl B tuanazone 1—2 yBenunBaOT TaOIUYHbIC
3Hauenus B 10 pa3. Hampumep, pCl paBHsiii 2,32 coorBerctByeT 169,7 Mr/mm3, pCl, paBusrii 1,32, —
1697 mr/mm3.

Ta6numa 1

[Tepecuét 3nauenuit pCl B KOHIIGHTPAIIMIO HOHOB XJIOpa

pCl C,mr/n  pCl C,mr/n  pCl C,mr/n  pCl C, mr/n
2,00 354,5 2,38 147,8 2,76 61,6 3,14 25,7
2,01 346,4 2,39 1444 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

Peszyromamor usmepenuii:
ConepxaHue XJIOPHI-UOHOB B IUTHEBOW BOJIC )
Bwieoowi:



Caenaiite 3aKiIt04€HHE O COOTBETCTBUH WJIM HECOOTBETCTBUU 00OPA3LI0B MUTHEBOH BOIbI
I'OCTy.

KOHmpOJZbele 80Nnpocsl.

1. Kakoii kaueCTBEHHOH peaKIneil MOXKHO OMPEIEIIUTh MPUCYTCTBUE XJITOPH/I-
WOHOB B BOJie?

2. Tlouemy Juist ONIpeAEICHHUS XJIOPUI-HOHOB B BOJIC HCCIIEAYEMYIO BOLY HYXKHO
[IOAKHUC- JIATh a30THOU KHUCIIOTON?

Jlabopamopnwiit oneim Ne 5.

«Obpazosanue coneii ammonus)

Teopemuueckas yuacmo

AMMUaK ¥ YKCYCHasl KHCIIOTa — cJIa0ble 3JIEKTPOIUTHI. MIX pacTBOPHI MOYTH HE IPOBOISIT
aNeKTpudecKuit Tok. OIHAKO MPHU peaKIUy MEX1y HUMU 00pa3yeTcsi CUIIbHBIN AJIEKTPOIIUT:

CH3;COOH + NH3; = CH3COO— + NH+

[TosTomMy mociie CMeIIeHUs IBYX pACTBOPOB ITHX BEIIECTB BHCKTﬁOHpOBOﬂHOCTL pe3Ko
BO3pacTaer.

IIpakxmuueckas uacmeo

L]env pabomul: S5KCTIEpUMEHTAIBHO TTOKa3aTh 00pa30oBaHUe HOHOB P peaKlUd aMMHaKa ¢
KHCJIOTaMHU.

Ilepeuenv oamuuroe yughposoii nabopamopuu: NATINK JIEKTPONPOBOTHOCTH.
JonornumenvHoe obopyoosanue: ctakanbl Ha 50 MJI — 2 IIT.; MPOMBIBAJIKA C
JUCTUJUTMPOBAHHOM BOAOM; CTaKaH JJIsl CIIMBA.

Mamepuanst u peaxmusvi: punsTpoBanbHas Oymara; pactBopsl NH; 1 CH;COOH 0,05
MOJIB/I.

Texnuka b6ezonacnocmu:

CobmroiaiiTe crienuagbHble IpaBuiia padOThI C PAaCTBOPAMU KUCIIOT U MpaBuiia paboThl C e1KO-
U CHJIbHOMAXHYIIIUMU BEIIECTBAMHU.

HHcmpym;uﬂ K 6blNOJIHEHUIO.

1. B oaun crakan maneire 20—25 v 0,05M pactBopa NHs, B Apyroi — CTOJIBKO ke
pactBopa CH3COOH Toli %€ KOHLIEHTpaI|H.

2. V3amMepbTe UX 3JIEKTPOIPOBOIHOCTE (HE 3a0bIBas OMOIACKUBATD JaTYNKH KKl pas,
KOI'/Ia UX MEPEHOCUTE U3 OJJHOTO pacTBOpa B IPYIrou).
3. Temepsb cMemIaiiTe STH PACTBOPHI U H3MEPHTE DIIEKTPOIPOBOIHOCTD IPOIYKTa PEAKIIUH.

4. CpaBHuTe €€ C JICKTPOMPOBOAHOCTHIO pearcHTOB. /laHHbBIC 3aHECUTE B TaOJIHILY.
Pe3ynbTaThl u3mMepennit

DJIEKTPONPOBOIHOCTH PACTBOPOB
'YikcycHasi KHCI0TA AMMHAK IMocyie cMeIIMBAHUSA UCXOAHBIX
pacTBOpoB
Buvisoowi:

OTpa3uTh NPUHAUICKHOCTh UCXOIHBIX BEIIECTB M MPOAYKTA PEAKIMH K CHIIBHBIM HJIU CIIA0BIM
ANEKTPOITUTOM.

Konmponvnwvie 6onpocnwi:

1. Tlouemy pacTBOpBI peareHTOB MOYTH HE MPOBOASAT JICKTPHUCCKHI TOK?

2. O 4éM TOBOPHT pE3KOE YBEIMYEHHE OSJIEKTPOIPOBOTHOCTH MPOIYKTOB IO CPABHEHHIO C

peareHTamMu? 3anMIIMTe HOHHYIO (OPMY YpaBHCHHS peakiuH (YKCYCHash KHCIIOTa HMEET
dbopmyny CH3COOH, a anerar-uon — CH3COO-).



3. 3adanue 0ns pazeumus (pyHKYUOHATLHOU 2DAMOMHOCTU

JuctunnupoBaHHas BoJa HE MPOBOIUT dIEKTpuueckuid Tok. Ho ecnu ocTaBUTh AUCTUIUIUPOBAHHYIO
BOJ/1Y B OTKPBITOM COCY/I€ B 1a00paTOpUN XUMHHU, TO AIEKTPOIPOBOIHOCTH BOJBI OyIeT
yBennuuBaThCs. Kak 3T0 MOXHO OOBSICHUTD?
Jlabopamopnuiit oneim Ne 6.
«OKucnumensHo-eoccmanosumenvhvle peakyuu. U3yuenue peakyuu e3aumooeiicmeus cyivhuma
Hampus ¢ nepoKcudom 6000pooa)
Teopemuueckas yacmo
[IpumepoM 3K30TEPMHUYECKON peaKkuy, MPOTEKAIOIIEH B paCTBOPE, MOKET CIYKUTh OKHCIUTEIBHO-
BOCCTAHOBUTENIbHAS PEAKILIUS MEXKIY CYIb(PUTOM HATpUs U IEpoKcUoM Bogoposa. [Ipoaykramu 3Toit
peakuuu ABIAI0TCS CyabpaT HaTpus U BoJa. OCOOEHHOCTBIO IPOTEKAHUS PEAKIIMU SBIISETCS
OTCYTCTBHE BHEIIHHUX MMPU3HAKOB PEAKIIMH, 32 UCKIIOYEHUEM BbIICJICHUS TEIUIOTHI U U3MeHeHueM pH.
IIpakxmuueckas uacmo
Lenv pabomul: N3y4UTh OKUCIUTEIHHO-BOCCTAHOBUTEBHBIE PEAKIIUU, IPOTEKAIOIIUE B PACTBOPE C
BbIJIEJICHUEM 3HEPruu u u3MeHenuem pH.
Ilepeuenv 0amyuxos yugposoti rabopamopuu: NTaTIUK TEMIEPATYphl IUTATUHOBBIN 1 gaTyuK pH.
Jlononnumenvroe obopyoosanue: ctakad 50 Mi1 — 3 IIT.; MITIATENb; CTEKJITHHAS TAJI0YKA.
Mamepuanet u peakmugol: IEPOKCU Boopoa 3%-Hblil HACBIIIIEHHBIA PacTBOP CyNb(uTa HATPUS
CBEKEIPUTOTOBJICHHBIH.
Texnuxa 6ezonacnocmu:
ColmroaiiTe Mepbl 0€30MTaCHOCTH TPU Padb0Te € ANEKTPUIESCKUMHU TPUOOpaMHU.
Hucmpykyus k nposedenuro:

1. [TpuroToBbTE HACHINIEHHBIM PAcTBOp cyinb(uTa Hatpusi. B crakanumk Hanmedte 10 mi
BOJIbI, B KOTOPOM pacTBOpPUTE TBEPIBIA CylIbGUT HATpUsi Maccor npumepHo 2—3 1. Korma cynbdur
HaTpUs INepecTa€T pacTBOPATHCA, CIEHTE COAEp)KUMOE IIEpPBOIO CTakaHa BO BTOpPOMl CTa- Kad,
CTPEeMsICh K TOMY, YTOOBI B HETO HE MOMAJIM KPUCTAIUIBI CYIb(pUTa HATPHSL.

2. C nomol1pio JaTuMKa U3MepbTe TEMIEepaTypy pacTBOpa, a MpU MOMOIIM CTEKJISIHHOTO
anektpoaa — pH pactBopa. Korna 3nauenus pH crabunusupyrorcs, 3apUKCUpyHTE TaHHBIE.

3. Jatuyuk pH usBiekure u3 pacTBopa U MIPOMOUTE JUCTUIUIMPOBAHHON BOJIOU.

4, B crakan naneiite 10 mu pactBopa nepokcuaa Bojgopoaa. Mzmepsre pH pactBopa.

5. Korpga 3nauenus pH cTaOuan3upyroTcs, IpUJICHTe B CTAKaH pacTBOP CyIb(UTa HATPHUS.

ConepxuMoe cTakaHa CHJIBHO pa3orpeBaercs. M3menenue temmepatypsl U pH 3adukcupyiite c
MOMOIIBIO 1aTYUKOB. Obpamume 6HuMAaHue Ha OTCYTCTBHE BHEIIIHUX IPU3HAKOB peakuun!
Pe3ynbTaThl n3MepeHmii/Ha0 0 ACHHIA

IlapameTpbl PactBop cyabdura PacTtBop nepoxkcuaa  [PactBop nocJie
HATpUs BOJ0OpOIA CMeIIMBAHUS
Temnepatypa
pH
Buvisoowl:

YKka3aTb IPU3HAKU IPOTEKAHUSA XUMUYECKOM pEaKUu.
KoumponvbHuvie 6onpochwi:

/. 3aoanusa o noocomosku k ' UA, BIIP

1) 3anummTe MOJIKYJISIPHOE YpaBHEHUE pPEaKLUU B3aMMOACHCTBUS Cylb(UTa HATPHUSA C
NEPOKCHIOM Bomopoa. Kakoe BEIIECTBO B peaKLUU BBIIOJIHAET POJIb OKMCIUTEINS, a KaKOE SIBIISIETCS
BocctaHoBuTesneM? PaccraBbTe KOI(D(UIMEHTHI B YpaBHEHHHM pPEAKIMH, HCIONB3YS METOJ
3JIEKTPOHHOr O OaaHca.

2) [Tpu3HaKOM MpOTEKaHUsI pEaKLUu MEXAY CyIb(OUTOM HATPUs U MEPOKCUAOM BOJOPO/Ia
SBJISICTCSI:



a) U3MEHEHHE [IBeTa PacTBOpa 0) BBIACICHUE TETIOTHI
B) BBINAJICHUE OCAJKa T') BBIICIICHHUE ra3a

2. Kak nokasarp, 4TO IPOAYKTOM pEaKUy SBISIETCS CyIbhaT HATpus?

Jlabopamopnuiit oneim Ne 7.
«H3menenue pH 6 x00e OKUCIUMENbHO-60CCMAHOBUM ETIbHBIX PEaAKYUTL)
Teopemuueckas uacmo

OKHCANTENBPHO-BOCCTAHOBUTEBHBIE PEAKIIMH, IPOTEKAIOIIUE B BOJHBIX PaCTBOPAX, 4aCTO
COTMPOBOXKAAIOTCS U3MEHEHHUEM BOJIOPOJIHOTO MOKA3aTelsl, TAK KaK Cpe/ld MPOAYKTOB MOKET ObITh KaK
KHCJIOTA, TAK U LIEJI0Yb:

ZKMnO4 + 3Na2803 + Hzo = ZMHOZD + 3NaZSO4 + 2KOH

2KMnO, + 3MnSQOy4+ 2H,0 = 5MnO, ] + K;SO4 + 2H,SO4

Ipakmuueckas yacmeo

Llenv pabomul: IOKa3aTh, YTO MPU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX BO3ZMOKHO
00pa30oBaHUE KUCIIOTHI WM LIEJIOYH.

Ilepeuensv oamuuxose yughposoii 1abopamopuu: natavk pH.

Jlononnumenvroe obopyoosanue: 4 XAMUUECKNX cTakaHa Ha 50 MIT; IITATUB C JJAITKOH U
My(}TOM, TPOMBIBAJIKA C IUCTHUIUIMPOBAHHON BOJIOM; KPUCTAIUIN3ATOP.

Mamepuanvt u peakmuswr: 40 miu 0,1 M pactBopa nepmanranata kanus; 30 mi 0,1M pactBopa
cynbdura Hatpus; 30 mi 0,1M pactBopa cynbdara mapranua (II).

Texnuxa 6esonacnocmu:

Cobnronate Mepbl 6€30MaCHOCTH IPU PabOTE € AIEKTPUUECKUMH TPUOOPAMHU.

Hnempyrkyus k vinoinenuro:

1. JI7st mpoBeieHHs IEPBOI peaKIuy HAJICHTe B OJIMH CTaKaH PacTBOP CyIb(UTA HATPHS,
BO BTOPOM — pacTBOP MEPMAHIaHATA KaJMsl.

2. Tlorpysure natuuk pH B pactBop cynbdura Hatpus. Koraa mokasanus
CTaOUITU3UPYIOTCS, 3aUIINTE 3HauUeHue pH.

3. TurarenbHO MPOMOMTE TATYHMK, OCOOCHHO €T0 TyBCTBUTEIIBHBIN JIEMEHT,
JUCTWUIMPOBAaHHON BOJIOM U IOTPY3UTE B pACTBOP BTOPOr'0O pearcHTa — IEpMaHIraHara Kajus.

4. 3anmummre 3HaueHne pH mocie craduim3anuu nokasaHuii Ipruoopa.

5. He BhHMMas natumka W3 pacTBopa, J00aBbTE B CTaKaH PacTBOp CyJIb(uTa HATPHS.
Habmronaiite namenenue 3Hauenuit pH. Ilocne Toro kak BenmunHa pH mepectaHeT U3MEHSTHCS,
3aIUIINATE €€ 3HAYCHHE.

6. TmarensHO MPOMOWTE AATUHK.

/. AHaJOTMYHO TIOBTOPUTE H3MEpeHHs ¢ pacTtBopamu cyiabdara wmapranma (II) wu
IepMaHraHaTa Kajus.

Pe3ynbraTel n3mMepennit/HabIr0 1eHII

pH nocae Habmarone-
Ne onmbiTa  PacTBOp 1-10 pearenTta |PacTBop 2-ro peareHta (cMelIMBAa- [HUSA

HHS
Qopmyna  pH Dopmyna  pH

1 KMnQO, N8.2803

2 KMnO, MnSO,

Bu1600wi:
Vka3arb Bce IPU3HAKU TPOTEKAHUS XUMUYECKUX peakunid. KOHTpOIbHbBIE BONPOCHI:
l. 3aoanus ona noocomosku k ' UIA, BIIP

1) Kakue npu3Haky NpoTeKaHUss XUMUYECKHUX PeaKIfii Bbl Habmoganu?



L 4 &/
1 2 4
Puc. 18. IIpyu3HaKu XUMUYECKUX PEAKIIHI
2) YkaxkuTe HoMepa MPoOUPOK, B KOTOPBIX MPOTEKAIH PEAKIIUU MEXITY: a) CYTb(PUTOM

HATPHS U IEPMaHraHATOM KaJlus;
0) cynedarom mapranna(ll) u mepmMaHraHaTOM KayHs.

2. 3anuimuTe ypaBHEHUS PEaKnid, €CIu:

a) KMnOy BoccranaBiuBaeTcst 10 MnQOy; 6) NaySO3 okucisiercst 10 Nap,SO,.

3. Kaxkoe BemniecTBo B peakiusax BHIMOIHSIET POJIb OKUCITUTEINS, @ KAKUE SBISTFOTCS
BOCCTAHOBUTECIISIMH ?

4, PaccraBbTe K03 PUIMECHTHI B YpaBHEHUSIX PEaKIUi, HCIIONIB3YsS METOJI AIEKTPOHHOTO
OajaHca.

Hononnumenvras ungopmayus
Xomuenko I'. T1. ,CeBactesinoBa K. M. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaKIUU. — M.:
ITpocsemenue, 1989. — 141 c.

Jlabopamopnuiii onvim Ne 8.
«Cpasnumenvhasa XapaKmepucmuKka 60CCMAHOEUMENbHONU CROCOOHOCIMU MEMA1086)

Teopemuueckas uacmo

XUMUYECKUE CBOWCTBA METAIJIOB 00YCIIOBIIEHBI TJIABHBIM 00Pa30M UX CIIOCOOHOCTHIO
OT/1aBaTh JIEKTPOHBI, IPU ITOM aTOMbI METAJLJIOB IIPEBPAILIAIOTCS B KATHOHBI:

Me —ne ~ Men+, -

T. €. METAJJIbI B XUMUUYECKUX PEAKIIUSAX MPOSIBISIOT BOCCTAHOBUTENIbHBIE CBOMCTBA. OTHAKO
BOCCTAaHOBUTEJIbHBIE CBOWCTBA METAIIJIOB PA3TUYAIOTCS.

Ecnu B3s1Th 1BE TUIACTUHKY, HAIPUMED, U3 LIMHKA U MEAHU U OMYCTUTH UX B PACTBOP
3IEKTPOJIUTA, TO OTYYUTCS MPOCTEUIITNI TaJbBaHUYECKUI dJeMeHT. MexX Ty MeTallIndecKUuMU
AJIEKTPOJIaMHU BOSHUKHET PA3HOCTh MOTEHIIMAIOB, KOTOPYIO MOXKHO U3MEPUTH C TTIOMOIIBIO
BOJIbTMETpa. YeM OoJibllie pa3HUIla B aKTUBHOCTH METAIIJIOB, TEM BBIIIE 3HAUEHHE PA3HOCTU
noTeHIanoB. [{uHK akTHBHEE Me/IH, TIOATOMY OH JIETr4e OKHUCIISIETCS, OTAaBas SJ€KTPOHBI U
MPEBpAIAsICh B KATUOHBI Zn2+: Zn — 2e * Zn2+, KOTOpbIE NMEPEXOIAT B pacTBOP. DIEKTPO, Ha
KOTOPOM IIPOUCXOJUT OKUCIIEHUE, Ha3bIBAETCSl aHOJIOM, B FAJIbBAHUYECKOM 3JIEMEHTE OH 3apsiKEH
oTpunarenbHo. Ha MegHOM KaTo/ie MPOMCXOAUT MPOLECC BOCCTAHOBICHUS, HAIIPUMED:

2H,0 + 2e ) H, + 20H- —

B nanHOM snemeHTe MeAHas MIACTHHKA 3apsyKEHA MOJIOKUTENBHO.

CpaBHEHHE JIEKTPOIHBIX TOTEHIIMAIOB raJIbBAHUYECKUX AP, COCTOSIINX U3 Pa3IMIHBIX
METaJUIOB, MMO3BOJISIET COCTABUTh MOCIIEI0BATEIBHOCTD C YYETOM YMEHBIIEHUSI UX aKTUBHOCTH. TaKyro
MOCJIEZIOBATEIbHOCTD HA3bIBAIOT 2/IEKMPOXUMULECKUM PAOOM HANPANCEHUU MEMANN08.

Ipaxmuueckas yacmo

Lenb pabomul: CpaBHUTH AKTUBHOCTH BBIJJAHHBIX METAJIJIOB HA OCHOBAHUH U3MEPEHUS
MOTEHI[MAJIOB raJbBaHUYECKHX Map.

Ilepeyensy oamuuxos yughposoti 1abopamopuu: TaTIMK Hanpsokenus (1o 2,5 B).

JonoanumenvHoe obopyoosanue: xumudeckuii ctakad Ha 100 mot.




Mamepuanvt u peaxmugvl: INHKOBAas, CBUHIIOBAsI, METHAS, JKeJIe3Has (CTajabHasl), aTFOMHU-
HUEBasl TUIACTUHKH (BMECTO TUTACTUHOK MOYXHO MCTIOJB30BaTh (POJIBIY WITH TTPOBOJIOKY); 1M pacTBOp
XJIOpUJa HATPHSL.

Texnuxa 6ezonacnocmu:

CoenviHEHHS CBUHIIA U IPYTHX TSHKEITBIX METAIJIOB — BBICOKOTOKCUYHBIE BEIIECTBA, TIPU
paboTe ¢ JaHHBIMH METaJIaMUA HEOOXOAMMO COOJIIOIaTh OCTOPOKHOCTD, IOCIE padOTHI CIEAY- €T
TIIATETFHO BEIMBITH PYKH C MBLIOM.

Huempyxkyus K blnoaHenuio:

1. [ToaxrounTe KJIEMMBI TaTYMKA HAMPSKEHUS K METHOM M IIMHKOBOM TUIACTUHKAM.

2. OHyCTI/ITe IJIACTUHKHK B CTaKaH C paCTBOPOM XJIOpUZA HATpUA Tak, YTOOKI INIACTUHKH
HC KacCaJluCb APYyr Apyra. Haunure perucCTpanlo AaHHBIX. KOF,I[EI IIOKa3aHusa JaTduKa CTaOMIU3U-
PYIOTCA, 3alIMIIUTE 3HAUYCHUC PAa3HOCTU NOTCHINAJIOB B TCTPA/b.

3. ITomeHdiiTe TONAPHOCTH MOAKIIOYEHHS KJIEMM JaTdyMka K IulacTuHkaM. Kak
W3MEHUIINCH [T0Ka3aHus perucrpaTopa JaHHbix? [louemy?

4, AKKypaTHO M3BJICKUTE IUIACTUHBI U3 PACTBOPA, OTCOCAUHUTE MX OT JAaT4YMKA, a 3aTeM
AQHAJIOTUYHO UCCIIEAYNUTE CIEAYIOILYIO [Tapy METAJLIOB.

S. Pesynbrathl 3aHecuTe B TaOIUILY.

Pe3ynbTaThl n13MepeHui

PasHocth B xaxkoMm HanpasjeHun BbiBox 00
Ne Hccaenyemplie [MOTEHUHAJIOB, [epeMelIalOTCA OTHOCHTEJILHOMI
ONBLITA |METAJLIDLI MB AJIEKTPOHBbI BO BHEIIIHEH AKTUBHOCTH
menu? HccjeyeMbIX METAUIOB
1
2
Buisoowi:

VYka3aTh caMblil akTUBHBIM METAJJI U METAJI C HAUMEHBIIIEN aKTUBHOCTBIO.
Konmponvnwvie 6onpocnwi:

1. Mexay KakuMH MeTaJUTaMU HaOJIF01aeTC MaKCUMaJTbHAsl pa3HOCTh MMOTEHIIHAIOB?
2. Kakoii u3 rcciieayeMbIx METaJUIOB CaMblii aKTHBHBIM, a KAKOW — HaHMEHEE aKTUBHbIH?

3. Ha ocHOBaHHMHM TaHHBIX TaOJHIBI PACIIOJIOKHTE HCCICIyeMbIe METALIBI B PSI/ IO YOBIBAHHIO
AKTUBHOCTH, CPABHUTE IIOJIyYEHHBIE PE3YJIBTATHI C HNEKTPOXUMHUYECKUM DPSIIOM HaNpsSKECHUU
METaJIOB.

4. 3aoanue ons pazeumusi pyHKYUOHANLHOU SPAMOMHOCIU.
Ha mMenHbIX U OPOH30BBIX U3JCITHSIX YaCTO MOSABIISIETCS 3€JICHOBATO-KOPHUYHEBbIH HAIET, IMEHYEMBbIit
«matuHay. [laTrHa (MTaN. pating) pencTaBiIseT coO0H MOSBIAIONIMIICS CO BPEMEHEM CIIOH OKCHIHO-
KapOOHATHOW TUIEHKH Ha MOBEPXHOCTU MeH U €€ cri1aBoB. CHOPMYITUpPYHTE THITOTE3Y,
OOBSICHSIIOIIYIO C XUMUYECKOW TOUKH 3PESHUSI IPUYHMHY TIOSBICHUS ATHHBI.



Jemoncmpayuonnwiii onvtm Ne 2.

«H3yuenue enuanua paziuyunvix axKmopoe Ha CKo- pOCHmb PeaKyu)

Teopemuueckas ywacmo

CymiecTBYyIOT pa3Hble MoaudUKanuy nprudopa uid u3yde- HUsl XUMUYECKUX peakuuid. B oqHoi
KOHCTPYKLIMHU POJIb peak- TOpa BBIIOIHACT 00ObIUHAs MPOOUPKa, B IPYroii, 6ojee coBpe- MEHHOM, —
cocyn Jlannonpra.

OpnHako TeXHHMKA IEMOHCTPALMU 3KCIIEPUMEHTA OCTAETCSI OAMHAKOBON. MeHsieTcs JIMILb MOPSA0K
CMEILMBaHMs pearupy- omux senects. CHavasaa B IpOOUPKY-PEaKTOp 3aIMBAETCS pACTBOP KUCIIOTHI,
a B HEro MOMEIIAETCsl TBEP0E BEIIECTBO (IIUHK, MpaMop).

IIpaxmuueckas yuacmy

Lenv pabomul: U3yIUTD BIMSAHUE PA3THUHBIX (DAKTOPOB Ha CKOPOCTh XUMHUUECKOHN PEaKIIHH.
llepeuenv oamuukos yughposoi nabopamopuu: NaTINK TEMIEPATYPhl IUTATHHOBBIH.

Puc. 19. IlpuGop 151 onpeieNICHUs] CKOPOCTH XUMUYECKUX PEaKIIHMA

HononnumenvHoe obopyoosanue: TPUOOP AL U3YUCHHUS CKOPOCTH XUMUYECKUX PEaKIUil;
AJIEKTpUYECKas IUINTKA; CTaKaH XUMHUYECKU Ha 250 MuT; HInaTelib; KpUCTAIIU3aTOp AJIs IPOMBIBaAHUS
cocynoB Jlannonsta; mpodupku [1X-21 (3 mrT.).
Mamepuanet u peakmuewl: consiHas kuciota (4%-ubiit); constHas kucioTa (10%-Hblil); Ky- COUKH
MpaMopa; IOPOIIOK MpaMopa; yKcycHast kuciota (6%-Hblif); IUHK; epokcu Bogopoaa (3%-Hslii);
nuokcun Maprania (IV).
Texnuxa 6e3onacHocmu:
CoburoiaTh mpaBuia padoThl ¢ KUCIOTAMU U HArpeBaTEeJIbHBIMU 3J€KTPUUECKUMHU TPHUOOPAMH.
Hncmpyxyus K 8661NOIHEHUIO.!

Ompit 1
BnusiHue npupopl pearupyomux BeIECTB Ha CKOPOCTh XMMUUYECKON peaKkIuK
B oano koneno cocyna Jlanmonwsta Haneire 3 mut 1 M pactBop ykcycHOM KUCTOTHI ([16%-HbIit
pacTBOp), B APYroe KOJIEHO MoMeCTUTe 2—3 rpaHyibl LuHKA. Bo Bropoii cocyn Jlannonbra Hanelre 3
MI 1 M consiHOM kucnotsl ([14%-Hblit), B Apyroe kojieHo — 2—3 rpaHynbl HMHKA. [Ipucoenunure
cocysl JIaH07bTa K MAHOMETPUUECKUM TPYOKaM.
Obpamume enumanue! OTHOBPEMEHHO TIEpeIeTe KUCIOTHI B cocyaax JIaHmonbpTa K TpaHyjiaM IIUHKa.
CpaBHHTE YPOBHH JKUIKOCTH B MAHOMETPUUIECKHUX TPYOKax.
VYyamuecs aenatoT BbIBOJ O Pa3HOM CKOPOCTH XMMUYECKUX PEAKIIHIA.

OnpiT 2
BnusiHue KoHLIEHTpalMK pearupyroumx BeecTB Ha CKOPOCTh XMMHUECKON peaKIuu
B oxno xoneno cocyna Jlangonwsta Haneire 3 mi 4%-HOM COJITHON KUCIIOTHI, B IPYTO€ KOJIEHO
nomectute 2—3 rpaHyibl HUHKA. Bo BTOopoi cocyn JIannonsTa Haneite 3 mu 10%-Ho# consiHON
KHCJIOTBI, B IPYTro€ KoJIeHO — 2—3 rpaHyisl nuHKa. [Ipucoeaunure cocyns! JlangonsTa k
MaHOMETPUYECKUM TPYOKaM.
Obpamume enumanue! OTHOBPEMEHHO TepesieiTe KUCIOTHI B cocyAax JIaHmonbTa K rpaHyiaM HUHKA.
CpaBHUTE YPOBHHU KHJIKOCTH B MAHOMETPUUECKHUX TPyOKax.
VYyamuecs Aenar0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKLUH.

OmnbiT 3



Bnusinue temneparypsl pearupyromux BeIIeCTB Ha CKOPOCTh XUMUYECKOU PeaKINu
B oxnHo xoneno cocyna JlanmonsTa Haneire 3 mut 10 % CoNsiHON KUCIIOTHI, B IPYrOe KOJIEHO
nomectute 2—3 rpaHyisl HUHKA. Bo Bropoii cocyn Jlannonsra Haneiire 3 M 10%-Hol consiHON
KHCJIOTBI, HArpeTor Ha BOoAsHOM O6ane 10 50 °C, B npyroe KoieHo — 2—3 rpaHy/Ibl [IHHKA.
[Ipucoeaunute cocyasl JIaH10IbTa K MAHOMETPUYECKIM TPYOKaM.
Obpamume enumanue! OMTHOBPEMEHHO TIEpEIeHTEe KUCIOTHI B cocyaax JIaHmonbpTa K TpaHysiaM [IUHKA.
CpaBHUTE YPOBHHU KHUJIKOCTH B MAHOMETPUYECKHX TPyOKax.
Vuyamuecs aenatoT BbIBOJ O Pa3HOM CKOPOCTH XMMUYECKUX PEAKIIHA.

OmpiT Ne 4
BnusiHue moBepXHOCTH CONPUKOCHOBEHUS pearupyrolIuX BEIIeCTB Ha CKOPOCTh XUMUYECKOM
peakuuu
B onHo koneHo cocyaa JlangonbTa HanenTe 3 Mt 4%-HOM COJISTHOM KUCJIOTHI, B IPYTO€ KOJIEHO
nomectute 1 r Mmpamopa, B34TOro B Buje Kycouka. Bo Bropoii cocyn Jlanaonsra Haneite 3 mi 4%-
HOM COJITHOM KHMCJIOTBI, B IPyroe KojieHo — 1 r moponika mpamopa. [Ipucoenunute cocynsl JlangonsTta
K MAaHOMETPUUYECKUM TPyOKaM.
Obpamume enumanue! OMHOBPEMEHHO TIEpPENICHTE KUCIOTHI B cocyaax JlaHmobTa K MpaMopy IMHKA.
CpaBHUTE YPOBHHU KHUIKOCTH B MAHOMETPUUECKUX TPYOKax.
VYuyaiuecs AenatoT BbIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEaKIUil.

OmeIT 5

BnusiHue kaTanuszaropa Ha CKOPOCTh XUMHUYECKON pPEeaKIHU
B crakan ¢ Bono#, Harperoit 1o 50 °C, moMmectuTe 2 AEMOHCTPAMOHHBIE TIPOOHpKH ¢ 2 M 3% -HOTO
pacTBopa nepoKcuaa BoAopoa. Breiaep:kuBaroT mpoOUpKH B BoJE 0KoJI0 2 MUH. M3BNekuTe mpoOoupKu
U3 BOJISTHOW OaHU M MPOJEMOHCTPUPYHTE YUAIIUMCS Pe3yJIbTaT — Ha CTEHKaX MPOOUPKH MOSIBIIIUCH
My3BIPHKHU Ta3a Kuciaopoaa. B ogHy U3 mpoOMpoK BHECUTE HA KOHYHMKE IITMATENs TUOKCH MapraHia
(IV). HaGmronaroT sHepruyHOE BbIAECJICHUE KUCIOPOa.
Koumponvnvie sonpocwi:

1. Ot Kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON peaKuu?

2. [Touemy pasznokeHrne NMEpPOKCHAA BOAOpPOAA B MPUCYTCTBHM auokcuaa mapranma (IV)
CHauaia uaET OYeHb OBICTPO, a 3aTEM 3aMeIIsIeTCs?

3. 3aoanus ona pazsumus yHKYUOHATLHOU SPAMOMHOCTU

B Tpu oanHakoBble MPOOUPKH YUEHUKH HAJIWIM MO 5 MJT pacTBOPA COJITHOM KUCIIOTHI
OJIMHAKOBOH KOHIEHTpaMU. B nepByio mpoOUpKy MOJIOKHUIN CTPYKKH JKelle3a, BO BTOPYIO —
CTPYKKH IIMHKA, B TPETHIO — CTPY>KKU HEM3BECTHOT'O CBETIIOrO ApKO OyecTsero Mmetania. Hanbomnee
MHTEHCUBHO BBIJICJICHUE ra3a HA0II0Ja)Id B TPEThel MPOOUpPKE ¢ HEM3BECTHBIM MeTaIoM. Bo BTOpoii
poOMpKe ¢ HMHKOM MHTEHCUBHOCTH BBIJICJICHU ra3a ObLla MEHbIIIE, YeM B TpeThell. B mepBoit
poOUpPKE C Kee30M HHTCHCUBHOCTD BBIACTICHHS ra3a Obljla HAMMEHBIICH.
a) JleiicTBue kakoro ¢akTopa, BIUSIONIETO HA CKOPOCTh PEaKIMK, HAOTIOAaTN YIaIecs ?
6) Kakoii MeTan Mor HaX0IUThCS B TPETheH Mpodupke? 3anuinre Ha3BaHHE METallIa.

4. Ha rpaduke npencraBieHa 3aBUCUMOCTb KOHIICHTPAIIMU UCXOJIHBIX BEIIECTB U MPOIYKTOB
peaknuu OT BPEMEHH NTPOTEKaHMsI PEaKIIHN:
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Puc. 20. T'padyik 3aBUCUMOCTH KOHIIEHTPAIIUX UCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKITUU OT BPEMEHH
MPOTEKAHUs PEaKIINU

Omnpenenure, kakas KpUBasi OMUCHIBAET U3MEHEHUE KOHIICHTPAI[MH UCXOIHBIX BEIIECTB, a Kakas —
MPOJIYKTOB PEAKIIUH.

HononnumenvHnasn ungopmayus

Jleerncon U. A. Xumuueckue peakiuu: TermmoBoi agdekr, paBHOBecHe, CKopocTh. — M.: OO0
«3marensctBO Actpens, 2002. —192 c.

emoncmpayuonnstii onvim Ne 3.
«Hememananwl. I'anozenwl. U3yuenue pusuueckux u Xxumuueckux ceoucme xaiopa»
Teopemuueckas yacmo
JIy1st mosrydeHus XJjopa U3 COJISTHOM KUCIOTHI B JIA0OPaTOPUHU UCTIONIB3YIOT
pa3IMYHbIe OKUCIUTENN — IEPMaHraHaT Kallvs, JUOKCHU]] MapraHiia, TUXpoMaT Kajus. ]
}[Iill

Peakmuist MeXTy CONSTHOM KMCIIOTON M IIEPMaHTaHATOM Kaus UIAET MPU OOBIYHOM
TEeMIIepaType, IpH JIErKOM HarpeBaHUU C COJISTHOM KUCIOTOW B3aUMOJEHCTBYET TUOKCH]L ,l’i'
Maprasia. bosee CHIIbHOTO HarpeBaHus TPEOYeT peakius JUXPOMaTa Kajus ¢ COJISTHOM ]
kucnotoil. [locnenuss peakius yno6Ha TeM, 4To 0e3 HarpeBaHus OHa He UAET U BbIIEICHHE L'
xjopa npekpainraetcs. CKOpocTh MPOTEKaHUS PEAKINI C MPUMEHEHHEM TIEPBBIX IBYX I
OKHCIIMTENIEN PETYIUPYETCS MOAAYEN COISIHOM KUCIOTHL. [lonyueHnne ximopa npoBOIsT B
amnmnapare JJis npoBeJeHus xumudeckux peakuuii (AIIXP).

[Tpumenenue npubopa AITXP mo3BossieT HO3HAKOMHUTD yYalIuXcs ¢ GU3HUYECKUMU U
XUMHUYECKHUMH CBOMCTBAMH XJIOpa — I[BETOM, arperaTHbIM COCTOSTHUEM, CITOCOOHOCTHIO
o0eclBeunBaTh OPraHUYECKUE KPACUTEIH, BHITECHITh MEHEE aKTUBHBIEC TATOTCHBI 3 X
COJIEH, OKHUCIIATh HEKOTOPBIC HEOPTAHUYECKHUE COSTMHEHUS 10 00JIee BRICOKMX CTETeHEen
OKHCJIEHUS. YPABHEHUS NPOTEKAIOIINX PEAKLINN:

_,o'
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Puc. 21. Annapar
JUIS1 IPOBEICHUS
XUMHUYECKHX
peaxkuui

K2Cr,07 + 14HCI = 2KCI + 2CrCl; + 3Cl, 0 + 7H,0 2KBr + Cl; = 2KClI + Br,2Kl + Cl, = 2KCI +

1,2FeCl, + Cl, = 2FeCl;

IIpakxmuueckas uacmeo

Lenv pabomul: n3ydeHne GU3MUECKUX U XUMUYECKIX CBOMCTB XJIOpA.

Jlononnumenvroe obopyoosanue: AIIXP; cnupToBKa WM d7eKTpUYECcKas IIINTKA; IITATHB; BOPOHKA.




Mamepuanst u peakmugul: consiHast KMCI0Ta (KOHIL.), TUXpOMAaT KaJusi, pacTBop Opomuaa kaius (2%),
pacTBop noauaa kKaius (2%), pacTBOp JaKMyca WM Apyroro kpacurens (GykcruHa), pacTBOP XJIOpHIA
xene3a (II), kpaxmanbHbIN KIIEHCTEep; aKTUBUPOBAHHBIN Yrojb; 5%-HbII pacTBOp Cynb(puUTa HATPUSI.
Texnuxa besonacnocmu:

CobmronaiiTe Mepbl 6€301aCHOCTU IPU paboTe ¢ KOHLIEHTPUPOBAHHBIMH KUCIOTAMHU U SIIOBUTHIMH
ra3aMu.

Obpamume enumanue! JIleMoHnTaxx mpubOpa OCYIIECTBIAIOT MO TAro. [{ns aToro uepes
JEUTEIBHYIO0 BOPOHKY B KOJIOY HanuBatoT okojio 100 mi 5%-Horo pactBopa cynbhura HaTpus. Yepes
4ac CHUMAIOT MOTJIOTUTENbHBIE CKIITHKH, UX COJICPKUMOE CIMBAIOT B OaHKY IS OTpAaOOTaHHBIX
pacTBOpoB. B 3Ty ke 0aHKY CITUBAIOT COJEPKUMOE KOJIOBI. [I[pOMBIBAIOT COCY/IBI BOJION 1
BBICYIIMBAIOT.

Huempyxyus K 6b1noaHeHuio:

1. B konby-peaktop nomectute 6—7 T auXpomara Kaiusg, B BOPOHKY IpHIIEHTe
KOHIIEHTPUPOBAHHYIO COJISIHYIO KUCJIOTY 00bEMOM 10 ML

2. [lepBblii MOTTIOTUTENBHBIA COCYA 3allOJIHUTE PAacCTBOPOM KpacuTeNs, Hamlpumep
JTaKMYCOM.
3. Bo BTopoii cocyn HaneiTe 5%-HbI pacTBOp OpomMuaa Kamws, B TpeTuil — 2%-HbIid

pacTBOp MoAMIA Kajusg M J100aBbTE KaIUII0 OYeHb pPa30aBIEHHOIO KpaxMajbHOIo Kieiicrepa. B
yeTBEPTHIM MOTJIOTUTENBHBINA cocyl pacTBop xJjopuzaa skeine3a (II), momyueHHbIl pacTBOopeHUEM
nopo1uka xenes3a B 10% consHol kucnote. IIAThIi 1 IeCTON COCYyABI 3aII0JTHUTE COOTBETCTBEHHO 5%-
HBIM PacTBOPOM LIEJIOYH U aKTUBUPOBAHHBIM YTJIEM.

4. B kon0y npuseiite CONSIHYIO KUCIIOTY U HarpeTe cMech Ha AJIEKTPHUYECKON TUTUTKE.

S. Obpamume 6Humanue Ha TBET BbIIeAOmerocss xiopa. Iloctemenno kosba
3aMOJIHSETCA XJIOPOM M B IMOTJIOTUTENBHBIX CKJISHKAaX MPOUCXOAUT oOeclBeYMBaHHE pacTBOpa
Kpacuress, MOsABICHHE >XENTOW OKPAacKW B pacTBOpe OpoMuaa Kaylusi — MPOMCXOAMT BBIJICICHUE
Opoma. PacTBop nonuaa kanusi IpruoOpeTaeT CUHIOI OKPACKY, a UyTh 3€JICHOBATHIN PacTBOP XJIOpUAa
xenesa (1) craHoBUTBCS KENTHIM, BCIEACTBUE 00pazoBanus xiopuna xemnesa (I10).

6. Obpamume enumanue! Tlocne HaOMOJEHUS 1€I€COOOpPa3HO CPAaBHUTh HCXOIHbIE
pPacTBOPHl PEATUPYIONMIMX BEIIECTB M PE3YNbTaThl peakiuu. Ha ocHoBe HAOMIOAEHUN YYECHUKH
COCTaBJIAIOT YPaBHEHUS peaKLUil.

PesynbraTel HaOMOACHUI

Pearupyromue Bemecrsa

PactBop nakmyca [KBr KI FeCl,

I_[BCT HCXOAHOTI'O paCTBOpa

L[BeT pacTBOpa mocie B3a-
MMOJICHCTBUS C XJIOPOM

'YpaBHEHUS peaKLHii




Buvisoowi:
VYkazaTh Qu3uveckue U XUMHUECKHE CBOMCTBA XJIOPa, €0 aKTUBHOCTb.
Koumponvhule sonpocewi:

1. Mo>KHO 71 MCTIONB30BATh JUISl MOTJIOIIEHHUS XJIOpa aKTUBUPOBAHHBIN YTob?
2. Kakue onpIThl 10Ka3bIBalOT Pa3IMuHyI0 AKTUBHOCTD I'aJIOT€HOB?

3. 3adanue na pazeumue OYHKYUOHATLHOU 2PAMOMHOCMU

C naBHHMX BpeMEH JJIsl OTOSTMBAaHUS TKaHEH MCIIOIb30BAIH MPOAYKT B3aUMOCHCTBUS XJI0pa
CO IIEJIOYbI0 — TUIOXJIOPUT HaTpusi. Ha 4émM 0OCHOBaHO MPUMEHEHHKE ITOrO BEIIECTBA IS
otOenuBaHusa? B KaKkoil MOTJIOTUTEIHLHOM CKIITHKE MOYKET 00pa30BaThCsl JAHHOE BEUIECTBO?

4. 3aoanue ona noocomosxu k [ A, BIIP
3anuiuuTe ypaBHEHHUE PEAKIIMU B3aUMOJIECHCTBUS AUXPOMATA Kajus C COJITHON KUCIIOTON. YKaXuTe
OKHUCJIUTEIh U BOCCTAaHOBUTENb. PaccTaBbTe KOO GUIIUEHTH! B ypaBHEHUH PEAKIIUU C TIOMOIIIBIO
METO/a MEKTPOHHOT0 OanaHca.
HononnumenvHnasn ungopmayus
I'pocce D., BaticmanTens X. Xumust 1151 TI0003HATENBHBIX. OCHOBBI XUMUU M 3aHUMATEILHBIC
onbITel. ['ZIP. 1974.- Tlep. ¢ vem. — JI.: Xumus, 1979. — 392 c.
Hazaposa T.C., I'pabeuxwuii A.A., JlaBpoa B. H. Xumundeckuii 3kcriepuMeHT B 1mKose. — M.:
[Ipocsemenne, 1987. — 240 c.

Hemoncmpayuonnstii onvim Ne 4.
«Hememannwi. U3yuenue ceoiicme ceprucmozo 2a3a u CEPHUCM O KUC10Mmbl»

Teopemuueckas uacmay
CepHUCTBIH Ta3 B TA0OPATOPUH MOKHO TIOTYIUTH IPU B3aUMOJICHCTBUH CHITBHBIX KHCIIOT C
CyNnb(PUTOM HATPHUS WU Kajaus. Y 100HO poBoAuTh onbIT B ipuoope AITXP. Ha mpoBeaenue onbita
3aTpayrBacTCsl HEMHOTO BPEMEHH, UTO IMO3BOJISIET OOJIBIIYIO YaCTh YPOKa MOCBSITUTH 00CYKISHUIO
PE3yabTaTOB SKCIIEPUMEHTA, 3aMHCH HAOIIOICHUI U ypaBHEHUN peaKIIUii.

Ilpakmuueckaa uacmp
Ilenv padomoet: ©3yunTh CBONCTBA CEPHUCTOTO T'a3a U CEPHUCTON KUCIIOTHI.
Jlononnumenvnoe ooopyoosanue: AIIXP; cnupToBKa WK 3JIEKTpUYECKasl TUIMTKA.
Mamepuanst u peakmuenl: CyabGUT HATPUS; CEPHAS KUCIOTA (KOHIL.); paCTBOP JTAaKMYca;
1%-Hp1ii pacTBOp THUAPOKCHAA HaATpus; pacTtBop (eHondramenHa; 5%-HbIE pacTBOp KapOoOHarTa
HaTpus, pa3daBieHHBIN pacTBop Mona (ké€nrtoro mnsera); 10%-HBIA pacTBOp TUAPOKCHIA HATPUS;
AKTUBUPOBAHHBIN YT OJIb.
Texnuka d6e3onacnocmu:

L Co0mrogaTe Mepbl 0€30MacCHOCTH MPU PadOTE ¢ KOHIICHTPUPOBAHHBIMHU KHUCJIOTAMH U
STOBUTBIMU Ta3aMHU.
2. JlemoHTax mnpubOopa OCYIIECTBISIOT oA TArod. Jljis 3Toro uepes AENUTENbHYIO

BOPOHKY B KoJOy HamuparoT okoio 100 mi 10%-Horo pacrtBopa ruapokcuja Hatpus. Yepes uac
CHUMAIOT IMOTJIOTUTENbHBIE CKISHKH, HX COJEPKUMOE CIHMBAIOT B OaHKy JJs OTpaOOTaHHBIX
pacTBopoB. B 53Ty ke OaHKy cinMBaloT cojepkumoe KoyObl. IIpoMbIBaroT cocyasl BomOH H
BBICYIIMBAIOT.
Hucmpykuyusa K 6b1nonHeHuI0:

L B kon6y-peaktop nomectute 10 r TBEpIOTO CynbbhuTa HaTpus. Haneiite B
JEIUTEIbHYI0 BOPOHKY KOHIIEHTPUPOBAHHOM CEpHON KUCIOTHI (ITpuMepHO 10 Mi1) U BcTaBbTE
BOPOHKY B 00OKOBOE TOPJIO KOJIOBI.

2. [TepBblii MOTIOTUTENBHBINA COCY]T 3aMIOTHUTE PACTBOPOM (DHOJIETOBOTO JaKMYyca.

3. Bropoii nornotuTensHbIA cocyn 3anoaHuTe 1 %-HpIM pacTBOPOM T'MIPOKCUAA HATPUSA C
no0aBJIeHUEeM KaIlii pacTBopa ¢peHondranenHa.

4, B Tpetuii cocyn Haneiite 5%-Hbiil pacTBOp KapOOHaTa HATPHsL, B YETBEPTHIN — cIalObIil
pacTBOp HOJa WK OPOMHYIO BOIY.

5. B n1Ba mocnegHuX MOTJIOTUTENBbHBIX cocyia momectute 10%-Hbli pacTBOp THAPOKCHIA
HATpHs U aKTUBUPOBAHHBIN YTOJIb JIJIsl TOTJIOIIEHUS N30bITKA CEPHUCTOTO rasa.

6. [Tpuiieiite U3 neMUTEIHLHON BOPOHKH B KOJIOY CEPHYIO KHUCJIOTY M OCTOPOXHO HarpenTe

kos10y. Heo6x0/1uMo, 4TOOBI TOK CEPHUCTOTO ra3a He ObUI CIIMIITKOM CHIIBHBIM.



1, Obpamume énumaHue Ha OTCYTCTBUE 1[BETA ra3a. Yyaluecs HabI0aloT 3a
W3MEHEHUSIMHU, IPOUCXOISIINMYU B IOTJIOTUTENBHBIX CKISHKax. PacTBop makMmyca cTaHOBUTHCS
KpacHBIM — 00pa3yeTcst CepHUCTAsT KHCIIOTA:

H,0 + SO, = H,S0O3

8. ManmHoBast okpacka GeHondTaenHa B pacTBOPE MIEIT0YH TOCTEIIEHHO UCYe3aeT,
oOpa3zyeTrcs Kuclasi COlb:

NaOH + SO, = NaHSO;

9 Ha cteHkax TpeTbero MoraoTUTENBHOTO COCYAa 00pa3yroTCs My3bIPhKH Ta3a.
CepHUCTas KUCJIOTA BBITECHSIET OoJiee CIa0yro YrOJIbHYIO KUCIIOTY:

Na,CO3 + SO, = Na,SO3 + CO,[]

10. Oxkpacka noTHOM BOABI oOectiBeunBaeTcs. o1 OKUCIIIeT CEpHUCTBIN ra3 10 CEpHOU
KHUCJIOTBL:

I, + 2H,0 + SO, = H,SO, + 2HI

Pe3yabTaThl HaOI0AeHMI

Pearupyrommue Beecrsa
PactBop NaOH + ¢e- |Na,COg3 I, + H,O
lmakmyca HOJI(TaTCH
L[BeT MCXOAHOTO pacTBOpa
L{BeT pacTBOpa mocie B3au-
MOJIECTBUS C CEPHUCTHIM
ra3om
'YpaBHEHUS peaKLIii
Bui6oowi:

YkazaTh CBOHCTBA CEPHUCTOTO rasa (GU3HICCKUE M XUMUICCKHE).
Konmponwvuwie gonpocwi:

1. [lepeuncnure pusndeckne CBOMCTBA CEPHUCTOTO Ta3a (I[BET, TUIOTHOCT,
pPacTBOPUMOCTb B BOJIE).

2. K kakuM okcuaam OTHOCUTCSI CEPHUCTBIN ra3?

3. Kakoii mpoaykT peakuuu o0pa3yercs pu pacTBOPEHUH CEpHUCTOro ras3a B Boje? Kak
3TO MOXHO JI0Ka3aTh HKCIIEPUMEHTAILHO?

4. CpaBHUTE CHITY YTOJIBHON M CEpHUCTON KUCIOTHL. Ha ocHOBaHME KaKuX HAOIIOICHHIA
BEI CIIEJIaJIU TaKOU BBEIBOJ?

5. 3aoanus onsa noocomosxku k I'HA, BIIP

1) TIpu cobupaHuy ra3oB UCIOIL3YIOT IPUOOPEI, TIPEACTABIECHHBIE Ha pUCYHKE. C MOMOIILIO KAKOTO
13 YKa3aHHBIX TPHOOPOB I1es1eco00pa3Ho coOupaTh cepHUCTHIN ra3? OOOCHYITE CBOI OTBET,

HUCXOIS U3 CBOMCTB JaHHOIO rasa.
(A) (b) (B)

C— |
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Puc. 22. Tlpubops! 1y1si cOOMpaHUs Ta30B

2) 3anuinre ypaBHEHHE PEAKIMH B3aMMOJICHCTBUSI CEPHUCTOrO Ta3a ¢ PaCTBOPOM HOJa. YKa)UTE
OKHCIIMTENb U BOCCTAHOBUTEIb. PaccTaBbTe KOA(Q(MUIMEHTH! B YPABHEHUH PEAKIMH C TIOMOIIBIO
METOIa AIEKTPOHHOTO OaaHca.

Hononnumenvuas ungopmayus
Hazaposa T.C., I'pabeukwuii A.A., JlaBpoa B. H. Xumundeckuii 3kCriepuMeHT B 1Kose. — M.:
[Ipocsemenne, 1987. — 240 c.



Jlabopamopustii onvim Ne 9.
«OcHo6HbIE C6OTICMEA AMMUAKA)
Teopemuueckasa uacmp

Monekyia aMMUaka UMeeT HETOAEIEHHYIO Mapy IEKTPOHOB, KOTOpasi MOYKET BBICTYNATh KAaK
JIOHOP, 00pa3yst TOHOPHO-aKLENTOPHYIO CBSI3b. B 4acTHOCTH, TaKkylO CBS3b OHA MOXKET 00pa30BaTh C
roHoM H', KoTopBIii MONeKy/la aMMHAKa MOYKET OTTATHBATh Y BOJIBL:
NH; + H,O < NH4Jr +OH

B pesynpraTe BOAHBINA PaCTBOP aMMHAaKa UMEET OCHOBHYIO cpelly. B 3Ty peakuuro BcTynaer
JUIIb HEOOJbINas YacTh MOJIEKYJI aMMHaKa — IPUMEPHO YeThipe U3 Thicsiuu B 1M pactBopa. [loaTomy
aMMHaK — ciiaboe OCHOBaHHE.

Ilpakmuueckan yacmpy

Ilens pabomwr’ SKCTIEPUMEHTANIBHO JI0KA3aTh, YTO aMMHUAK — ci1aboe ocHoBaHUE. [lepeueHb 0amyuuxkos
yughposoii 1abopamopuu: NaTIMKH dIEKTporipoBogHocTU U pH. Jonornumensnoe o6opydosanue. npa
XMMHUYECKHX CTaKaHa (25 MJi1); IPOMBIBAJIKA C TUCTHIIIIMPOBAHHOM BOAOMW; CTaKaH JJIsl CIIMBa.
Mamepuanwt u peakmuenwt: 1M pactBopbl NH3 1 NaOH, punbsTpoBansnas Oymara.
Texnuka de3onacnocmu:
Co0roaiiTe crienuaabHbIe MpaBwia pabOTHI CO IIEI0YaMHU U MX PACTBOPAMH M MpaBuiia pabOTHI C
€IKO- ¥ CWJIBHOTIAXHYILIMMH BEIIECTBAMHU.

Hucmpykuyus K 6blnoaHeHuo:

1 B onun crakan Hanelte 20-25 ma 1M pacTtBopa aMMuaka, B Jpyroi — cToiabko xe 1M
pacTBOpa TMIPOKCHUIa HATPHSL.

2. N3MepbTe UX 31eKTporpoBoAHOCTh U pH (He 3a0bIBast OMONIACKUBAThH TaTUYMKHU KA IbIi
pas, Korja ux MepeHOCUTe U3 OJJHOIO pacTBOPa B APYIroM).

3. JlaHHBIE 3aHECHUTE B TAOIHUILY.

Pe3yabTaTnl n3mepeHnuit

PacTBOpBI pH pacTBOpa J1eKTPONPOBOIHOCTH PACTBOPa

AMMHUaK

[unpokcua HaTpUs

Buigoowi:
OTpa3uTtb BO3MOKHOCTB OTIPEICTICHHUS CHUJIBI AJICKTPOJIUTa yTéM m3Mepenus pH pacTBopa u
AJIEKTPONPOBOIHOCTH.
Konmponvuuvie éonpocwi:

1. UT0 MOKHO CKa3aTh 0 KUCIOTHO-OCHOBHBIX CBOMCTBAX aMMHAaKa HA OCHOBE 3HAUCHUS
pH B ero pactBope?

2. Cpasnute cuity pactBopoB NaOH n NH3 kak 31eKTpoauToB, OCHOBBIBAsCH HA
3HaueHnu pH B ux pactBopax.

3. 3aoanus ons noocomosku k I'IA, BIIP
PactBops! Tpéx BemiecTs (1%) mpoBepuil Ha FIEKTPOIPOBOAHOCTh U MOIYUMIIH CIEAYIONNE
pe3yAbTaTHhI:

Puc. 23. TTpubops! 1151 UISMEPEHUS FIEKTPOIPOBOTHOCTH BEIIECTB
Kaxkue BemecTBa HCTIBITBIBATIN HA 3JIEKTPOIPOBOIHOCTH?



Cyan)aT HaTpuA, XJIOpUId KaJIuA, a30THasd KHCJIOTA

N —

STWJIOBBIMA CIIUPT, KEPOCHH, TIIIOKO3a
KapOOHAT Kaius, aMMHaK, TIIULEPUH
CepHasi KUCIIOTa, TUIPOKCHU]T HATPUs, CYTb(UI] KaTHs

oW
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Jlabopamopnwiii oneim Ne 10.
«Onpedenenue aMmuauHoll ceaumpol u MO4EGUHbBL)
Teopemuueckaa yacmay
Janayto paboTy MOKHO MPOBECTH MPH U3yYEHUN MUHEPAIbHBIX ynoopenuit. [Ipeobnamarormias
4acTh MUHEPAJIbHBIX yI00peHuil SBISIIOTCS cosiMu. Cpeiu MPOMBIIUIEHHO BBITYCKAEMBIX YI0OPEHHIA
0c000€ MECTO 3aHMMAaeT OPraHUYECKOE YI0OpEeHNEe — MOYEBUHA. DTO TUAMU] YTOIHHOW KUCTIOTHI.
PacTBOpbI MOYEBHHBI HE MMPOBOJIAT JIEKTPUUECKOTO TOKA B OTIMYNE OT MUHEPAIBHBIX COJICH.
MoueBHHa B Ka4eCTBE yA0OpEHUs BBIITYCKAETCS B TPaHyIMPOBAHHOM BHUJIE, KaK U aMMHaYHAs
cenuTpa. BHENIHSSA CX0KECTh HE TTO3BOJISIET BU3YAIBHO ONPENEINUTh BUJT ynoopeHus. CaMplii IpocToi
croco0 pa3TUYUTh 3TH BELIECTBA — IPOBEPUTH PACTBOPHI YAOOPEHU Ha 3JEKTPOIPOBOAHOCTb.
Ilpakmuueckan yacmy
Ilens pabomur: nneHTUPUIIPOBATH MOUEBUHY M aMMHUAUHYIO CEJIUTPY.
Ilepeuens oamuuxos yughpoeoii nabopamopuu’. NaTIUK SIEKTPOIIPOBOIHOCTH.
Jlononnumenvnoe od6opyoosanue: ctakan Ha S0 Mi1 — 2 1IT.; CTEKJISTHHAS TAJ04YKa -2 IIT.; IIIaTeNb —
2 WIT.; TPOMBIBAJIKA C TUCTUJUIMPOBAHHON BOJOM.
Mamepuanvt u peakmugbl: MOUYEBHHA; aMMHUAYHasl CEIUTPA; AUCTUIMPOBAHHAS BOJA.
Texnuka 6e3onacnocmu: coOIIOATH MpaBUiia pabOTHI C ANEKTPUUIECKUMH TPUOOPAMHU.
Hucmpykyus K 6binoIHeRUIO:

1. B cTakaH npu moMOIIM mImaTelis MOMECTUTE HECKOJIBKO TpaHy 00pa3iia MUHEPATHHOTO
ynobpenus. Ilpuneiite mpumepHo 30 MJI BOABI U TPHU TOMEIIMBAHUHU TOJTHOCTBHIO PACTBOPHTE
ynoOpeHue. B moiydeHHbI pacTBOp OMYCTUTE JATYMK 3JIEKTPOIPOBOJHOCTU. 3alMLIMTE 3HAUEHUE
3JIEKTPOIPOBOIHOCTH B TAOJIHILY.

2. [TpomoiiTe naTUMK JUCTHUITMPOBAHHOW BOAON M MPOTPUTE (DUIBTPOBAIBHON OyMaroi.
Obpamume 6HumManue Ha TO, YTO JlaXkKe HE3HAUUTENbHOE IOMaJlaHUE OJHOTO PacTBOpa B JIPYroi
MO3KET UCKa3HUTh Pe3yJbTaThl aHAJIN3A.

3. TouHO Takke U3MEPhTE FIEKTPOIPOBOJAHOCTH PACTBOPA BTOPOTO YAOOPEHHUS.

PesyabTaThl n3MepeHunii/Ha0/I101eHU

IIpo6a ynoopernust 3HaveHune Ha3Banue y100peHusi Wjiv ero
3JIEKTPONPOBOIHOCTH (popmya
[TpoGa Ne 1
[IpoGa Ne 2
Bwigoowi:

VYkazare, Kak MOKHO OTJIMYUTH MOYEBHHY OT IPYTUX MUHEPATBHBIX YIOOpEHUA.
Konumponovnuie éonpocwi:
1. MoXHO 1M OTIMYUTH CyabhaT aMMOHHUSA OT cyiabdaTa Kaiaus, u3Mepss
AIIEKTPOMPOBOTHOCTH UX PACTBOPOB?
2. Kakoit cnoco6 maeHtudukanuu cyibparta Kajaus U CylbdaTa aMMOHHUS Bbl MOXETE
MIPEIJIOKUTH?

Ilpaxmuueckan pavoma Ne 4.
«Onpedenenue HUMPAM-UOHOE 6 NUMAMENbHBIX PACMEOPAX C NOMOULBIO UOHOCEIEKMUGHO20
IJ1EKMpooa»
Teopemuueckan yacmay
NonocenextusHbie 1ekTpoabl (MCD) — 3To cnenuanbHble 3J1eKTPOXUMHYECKUE AIEKTPOIBL,
PaBHOBECHBIN OTEHIIMA KOTOPBIX B PACTBOPE 3JEKTPOIUTA, COJEPKALIETO ONPEIeIEHHBIE HOHBL,




3aBHCHUT OT KOHLEHTPALUU 3TUX UOHOB, T. €. 3TO 3JEKTPOXUMHUUECKHE IEKTPO/IbI, CUTHAJI KOTOPBIX
HaIPSIMYIO 3aBUCUT OT COAEPKaHUS U3MEPSEMbIX HOHOB B PaCTBOPE.

bnarogaps naHHOMY CBONCTBY, HOHOCEJIEKTHUBHBIE AJIEKTPOJIbI AKTUBHO UCIIOJIB3YIOTCS IS
ONpeJieNIeHUs] KOHLIEHTPALlUU U aKTUBHOCTH PA3JIMYHBIX HOHOB, COAEPKAILUXCS B PACTBOPAX, a TAKKE
JUTSL aHaJIM3a U KOHTPOJISl IPOLIECCOB, KOTOPBIE MPOTEKAIOT C U3BMEHEHNEM HOHHOTO COCTaBa
HCXOJHOI0 pacTBOpA.

HoHocenekTUBHBIE JIEKTPO/IbI B IEPBYIO OUEPEIb SABISIOTCS YCTPOUCTBOM, IPUMEHSIEMBIM
JUISL aHAJIM3a IPUPOIHBIX BOM, JJIs1 KOHTPOJIS 3arpsi3HEHUM OKpPYKaroIIe cpelibl, 0CaIKOB, MOPCKOM
BOJIbI, JIbJIa, IPH aHAJIN3€ MOYB.

Taxxe MCD npuMeHSIOTCS 7Sl MPOBEACHUS MEINKO-OMOIOTUYECKUX UCCIIeIOBAHUN U
AHAJIM30B VIS ONIPEIETICHUS] HIOHHOTO COCTaBa Pa3IMUHBIX OMOJIOTHUECKUX CPEl, a TAKXKe
BHYTPHUKJIETOYHON aKTUBHOCTU MOHOB.

Yarie Bcero, OCHOBHBIM 3JIEMEHTOM MOHOCETIEKTUBHOTO 3JIEKTPO/a sIBIseTCSl MeMOpaHa,
npoHHIIaeMas (B ujease) TOIbKO JJIs ONpeeiEHHOro HoHa. Takum o0pa3oM, MEeXIy pacTBOpaMu
3JIEKTPOJIUTOB, KOTOpble MeMOpaHa U pa3zielisieT, BOSHUKAeT CTaOMIbHAs Pa3HOCTh MOTEHIIUAJIOB,
KOTOpasi CKJaabIBaeTcs u3 1udPy3HOTo MOTEHIIANA, TTOSIBIISIFOIIETOCS BHYTPH MEMOPAHBI, U IBYX
Mex(pa3HbIX CKaYKOB MOTEHIIUAIOB. MI3MepUTh KOHIIEHTPALIHMIO HOHOB B HCCIIEYEMOM PacTBOPE
MO3KHO, OIIPEJEIMB IEKTPOABUKYIILYIO CHUIY TaJIbBAHUYECKOTO IJIEMEHTA.

[TonoxuTeTbHBIMU MOMEHTAMU MCTIOJIb30BAaHUSI HOHOCEIEKTUBHBIX JIEKTPOIOB ABISIOTCA:

1) MOHOCEJIEKTUBHBIE DJIEKTPOIBI HE BO3JIEHCTBYIOT HA UCCIIEyEMBI PacTBOp;
2) HMOHOCEJIEKTUBHBIE AJIEKTPOJIbI U UX aHAJIU3aTOPBl, KaK MPaBUIIO, IOPTATUBHBI;
3) BO3MOKHOCTb IIPUMEHEHUS MOHOCEJIEKTUBHBIX JIEKTPOJOB KaK JUI IPSIMOTO aHAJIN3a,

TaK U B Ka4eCTBE MHIUKATOPa B THTPOMETPHUHU.

BwmecTte ¢ TeM npuMeHEHUIO0 HOHOCEIEKTUBHBIX JATYMKOB JJISI aHAJIM3a PACTBOPOB MEIIAIOT
MHOT'H€ HOHBI, KOTOPBIE COMYTCTBYIOT B aHAIU3UPYEMbIX BOJIAX, BBITSDKKaX. 110 MHeHMIO
pazpadoTunka 1uppoBsix gadbopatopuii . M. Kununa, 100UThCS TOCTOBEPHBIX PE3yIbTATOB MPH
WCIIOJIb30BAaHUU JATYMKOB, HAIPUMED JIJIsl aHAIN3a IPUPOIHBIX BOJ, HE MPEACTABISAETCS BOZMOKHBIM.

[ToaTOMY MBI peKOMEHyeM JjIsl OTPAOOTKH YMEHHI MPOBOJIUTH UCCIICIOBAHMS C HUTPAT-
JATYMKOM Ha MOJICJIBHBIX PACTBOPaX, B KOTOPBIX OTCYTCTBYIOT APYT'HE HOHBI.

B kadecTBe Takux MOJIEITBHBIX PACTBOPOB MOTYT OBITh PACTBOPHI HUTPATA KAJIHsI C ONpeie- IEHHOM
KOHLIeHTpanued. OHU MOTYT UCIIOJIb30BaThCSl B KAUECTBE PACTBOPOB JJIs MOAKOPMKH KOMHATHBIX
pacTeHui.
Ilpakmuueckasn yacmsy

Llens padomwl: 03HAKOMHUTD YYAIIUXCS C METOAMKON ONpeieeHNs KOHIEHTpalui BellecTB (MIOHOB) €
MOMOIIbIO HOHOCEJIEKTUBHBIX JATYUKOB U OINPEJIEICHIEe HUTPAT — HOHOB B MMHUTA- TEJILHOM PacTBOPE.
Ilepeuens oamuuros yugposoii nabopamopuu’. aTINK HUTPAT-UOHOB.
Jlononnumenvnoe 060pyoosanue: MaruuTHasi MEUIAIKa; BEChl aHATUTHUYECKUE; BECl TEXHUUYECKHUE;
mKad CynIbHBINA 00111e71a00paTOPHOT0 Ha3HAYEHUS; OtOKC; Ko10a mepHas 1000 eM® - 1 wmr;
HTETKA 5 CM° - lmT.; munerka 10 oM’ - lmT.; numerka 15 em®- 1 mrT.; kKosnba mepHas 100 M- 6 IIT.;
MUTEeTKA rpaayupoBanHas 10 eM® - 1 1wt unetka rpagyupoBaHHas 20 em® -1 wr; IWJIMH]IP MEPHBIN
25¢em-2 IIIT.; CTAaKaH XuMudeckuii 50 oM -8 IIT.; cTakaH xuMmudeckuii 100 em®-1 IIIT.;
Mamepuanvl u peakmugpl: HUTPAT KaJIHsL.
Texnuxa 6e3onacnocmu: codOIATh paBUiIa paboThI € AEKTPUIECKUMH TPUOOpPaMHU.

Hucmpykuyus K 6blnoaHeHuo:

1. Ilpuecomosnenue kanubPoOBOUHBIX PACMBOPO8 HUMPAMA KA.

Bnayane rorossat 1 M pactBop HUTpaTa Kanusi, Ay 3toro 10,11 r a30THOKUCIOTO Kayus, BbI-
cymeHHoro npu temmeparype 100—105 °C 1o nocTosHHON Macchl, B3BELIMBAIOT C TOYHOCTBIO J10
BTOPOTO AECATHYHOTO 3HAKA, IOMEILAIOT B MEPHYIO KOJIGY BMecTUMOCTBI0 1000 cM>, pacTBOpsIOT B
TUCTUILTUPOBAHHOM BOJIE U JOBOIAT 00BEM 10 METKH JUCTHIUTHPOBAHHOW BOJIOM.

PactBop cpaBHeHwus1, cogepxkaniuii 0,1 MOJIB/IM° HUTPAT-UOHOB, TOTOBAT U3 1 M pacTBopa
HUTpara kKanus. [[ist aroro B konOy BMectumMocThio 100 cm® oTOuparoT nunetrkout 10 em® pactBopa ¢
KOHLICHTpALHel 1 MOIB/IM>, JOBOIAT PaCTBOP 0 METKH AUCTHIMPOBAHHOI BOOI I
NePEMEILNBAIOT.




PactBop cpaBHenus, coxepxkamuii 0,01 MOJIB/IM° HUTPAT-UOHOB, TOTOBAT U3 0,1 MOJIB/IM°
pacTBopa HuTpaTa Kanus. s 3toro B koily BMectumocthio 100 em® orOouparoT nunerkoit 10 oM’
pactBopa ¢ KoHueHTpauen 0,1 MOJ'II)/,I[MS, JIOBOJAT PAcTBOP 10 METKH JUCTUIUIMPOBAHHOW BOJIOW U
MepEMEIINBAIOT.

PactBop cpaBHeHns, conepxammid 0,005 monb/am°, TotoBsT w3 0,1 Momb/am’ pacTBopa
HuTpara kanusa. s sToro B konOy BmecTHMOcThi0 Ha 100 cm® oTOUparT 5 oM’ pactBopa ¢
KoHueHTpauuen 0,1 MOJ'IB/I[Ms, JIOBOJIAT PAcTBOpP [0 METKH JUCTWIJIMPOBAHHOM BOJAOW U
MepPEMEIINBAIOT.

PactBop cpaBHenus, copepxamui 0,001 Monb/am°, rotost 3 0,01 mous/am pacTBopa
HUTparta kanus. J{ns atoro B koi0y BMectumMocThio 100 oM’ oTOuparoT numnetkoit 10 oM’ pactBopa ¢
koHieHTpanueit 0,01 MOJ'II)/I[Ms, JIOBOASIT PAcTBOpP JO METKM JUCTWIJIMPOBAHHOW BOJOHM U
nepemMenmBaT. PactBop cpaBHeHus, coaepxaumii 0,0001 monb/um>, rorosst u3 0,001 momb/av’
pacTBopa HUTpaTa Kajus. J{is aToro B koa0y BMectumocThio 100 em® oTOuparoT nuretrkoi 10 em® ¢
KoHIeHTpanuei pactsopa 0,001 MOJIB/IM®, TOBOZAT pacTBOp 10 METKM JUCTUUIMPOBAHHON BOJIOU U
MEepPEeMEeIINBaOT.

PacTBOpEI CpaBHEHMSI, MPUTOTOBIICHHBIE YKa3aHHBIM BBIIIIE CIIOCOOOM, UCIIONB3YIOT JJISl TPATyuPOBKU
npubopa, MPOBEPKH IEKTPOIOB, IOCTPOSHUS IPALyUPOBOYHOTO Irpaduka.

2 Ilo0z0moeka uonoceneKmusHo20 HUMpPam-I1eKmpooa

B mpomexyTkax Mexay ucciae0BaHUAMHU HOHOCEIEKTUBHBIN 3JIEKTPO]I IOTPYKAIOT B
JTUCTWITUPOBAHHYIO BOAY. Ecim nepepsIBbl B paboTe COCTABIISIOT CYTKH MIIH 0oJiee, ero
[peBAPHUTEIBHO 3aMAYHBAIOT HA CYyTKH B PACTBOPE HUTPATA Kalus ¢ KOHIeHTpammeii 0,1 Mois/am’,

3. Kanuopoeka snekmpooa

[ToaroToBNeHHBIN K pab0OTe HUTPAT-AJICKTPOI TPOMBIBAIOT JUCTHIIZTUPOBAHHOM BOJIOH, 3aTEM
pacTBOpOM HUTpaTa Kanus ¢ konuentpaunuei 0,0001 moub/am’. TIociIe 3TOro B YHCTHIN CTaKaH
HAJIMBAIOT PACTBOP HUTpATA KalHsl TOH k€ KOHIIEHTPAIUH, IOTPYXKAIOT B paCTBOP AJIEKTPO, IKOPh
MarHMTHOM MEIIAJIKH, BKJIIOYAIOT MATHUTHYIO MEIIAJIKY B CETh U PETyIUPYIOT CKOPOCTh
MepEeMEeIIMBaHUs PACTBOPA. 3aTeM BKIIIOUAIOT PEKUM KaTHOPOBKH, BBOJAT 3HAYCHHUE B MaMATh
npubopa.

Takum sxe 00pazom Mociae10BaTENbHO H3MEPSIOT 3HAYCHUS PACTBOPOB HUTPATA KaJHS C
koHuentpanuei 0,005, 0,001, 0,01, 0,1 u 1 MOJTB/ M, [Tepen xaxapiM U3MEPEHUEM BBIICPKUBAIOT
AIIEKTPOJIBI B HCCIIEAYEMOM PacTBOpPE HE MeHee 2-3 MUH.

4. Onpeodenenue cooeprcanus HUMPAM-UOHOE8 6 AHAIUIUPYEMOM PACHEOpe

B crakaH ¢ uCHBITyeMbIM pacTBOPOM MOTPYKAIOT MEKTPOJA U IKOPh MATHUTHOW MEIIAKH TakK,
9TOOBI IKOPh HE KacaJcCs 3JIEKTPOI0B. BKIIFOUaI0T MATHUTHYIO MEIIIAJIKY B CETh U PETYIUPYIOT
CKOPOCTh MepeMelnBanus. BKiro4aroT KiiaBuilly U3MepeHuil 1 yepes 2-3 MUH ONpeeNIioT TOYHOE
s3HaueHue JJIC pactBopa. [IpoBoaaT He MeHee TPEX MapaiIeIbHBIX ONPEACICHHM, KK IbII pa3
3anuckiBas 3Hauenus DJ{C ananusupyemoro pactBopa. [locie okoHuanus paboThl BKIIOYAIOT
npuOOp, MAaTHUTHYIO MEIAIKY U TIPOMBIBAIOT 3JIEKTPOIbI TUCTHIUTHPOBAHHON BOJIOH.

5. Oopabomka pe3y1bmamos usmepeHuil
CopneprkaHue HUTPAT-UOHOB B HCIIBITYEMOM PAacTBOPE PACCUUTHIBAIOT O (hopMyIie:

X =10"N%,
pPNOs= - Ig[NO5 ]; C(NO5") = 10" moms/;

~pNO3 3
C,=10"""°.62:10° mr/n 3 3
Pe3ynomamul uzmepenuii/nadonrodenuil
Ne usmepeHus KoHumeHTpamusi HUTpaT CpenHee 3HaAYeHHEe KOHLIEHTPAIMUA HUTPAT -UOHOB
HOHOB
1
2
3
Buiéoowi:

B BrIBOZaX yKa3aTh cpeHee 3HaUCHUE KOHIIEHTPAIIUH HUTPAT-HOHOB B aHAJTU3UPYEMOM PacTBOPE.
Konmponwsusie eéonpocwi:



1. C moMoIIpI0 Kakux BEHIECTB MOKHO JJOKa3aTh HAJTMYNE HUTPAT-UOHOB B pacTBOpe?



Jlabopamopnuwtit oneim No 11.
«Kenezo. Okucnenue sncenesza 60 61axcHom 6030yxe»
Teopemuueckasn yacmas

Pa3zpymenue MeTamioB U CIJIaBOB B pe3yiibTaTe MPOTEKAHUS HA UX MOBEPXHOCTH
AIEKTPOXUMHUYECKUX PEaKIUi Ha3bIBACTCA AIEKTPOXUMUUYECKOM Kopposuei. [1pu
AIIEKTPOXUMHUYECKOM KOPPO3UHU Ha MOBEPXHOCTH XKeJe3a MPOTEKalT OJHOBPEMEHHO JBa Mpoliecca:
OKHUCJICHHE MeTaljla — aHOJHBIN TpOoIece

Fe — 2¢" = Fe?*

Y BOCCTAHOBJICHUE OKUCIIMTEIIA - KATOAHBIN MPOLIecC

0, + 2H,0 + 4e” = 40H"

B Boze nons xeneza Fe2+ B3anMoaeiiCTBYIOT ¢ TUAPOKCHI-HOHAMHU, 00pa3ys HePacTBOPUMBIN
ruapokcu xxenesa (1):

Fe?* + 20H = Fe(OH),

Kucnopon Bo3zayxa okucisieT yacts rupokcua xxenesa Fe(OH), u monydaercst Metaruapokcusn
x)ene3a FeO(OH):

4Fe(OH),+ O, = 4FeO(OH) + 2H,0
Cwmecs metaruapokcua sxenesa FeO(OH) ¢ runpokcunom sxenesza(Il) o6pa3yroT Tak Ha3bIBaEMYIO
pKaBUYMHY - OYpBIN PHIXJIBIA MopoioK. Kak BUIHO U3 ypaBHEHUN peakinid, KOPPO3Hs MPOTEKAET B
MPUCYTCTBUH KUCIOPOAA.

[Ipu KOHTaKTe kKee3a ¢ MeHee aKTUBHBIM METAJJIOM CO37aETcsl rajlbBaHUYECKas rapa, B
KOTOpOIi OoJiee akTUBHBIN MeTai (Fe) HaunHaeT MHTEHCUBHO OKUCIATHCA. CKOPOCTh peaKIuii
pacTéT, yBeIMUUBAETCS U CKOPOCTh MOTPEOICHUS KUCIOPOAA.

Ilpakmuueckaa uacmp

Lenv pabomut: uccnenoBaTh MPOLECC IEKTPOXUMHUUYECKOU KOPPO3HUH KeJle3a Ha BO3yXE.
Ilepeuensy oamuukoe yugpoesoii 1adopamopuu’. NaTIvK JTABICHUSA.
JlononnumenvHoe 060pyoosanue: xon6a miockogoHHast 00bEMoM 500 mit — 2 mIT.; mpooOKa
PE3UHOBAs C OTBEPCTUEM JIJISl IaTUHKA.
Mamepuanst u peakmugpl: TOPOIIOK BOCCTAHOBJICHHOTO )KeJIe3a; MOPOILIOK MEIH.
Texnuka de3onacnocmu:
Cobmronenue Mep 0e30MacHOCTH MPHU pabOTe C MEKTPUUESCKUMHU TPHOOpamMHu.

Hucmpykyus K 6binoinenuio:

B mockononnyto konly npuiieite 3—4 Ml BOAbI U BCTPSIXUBAHUEM CMOYHUTE CTEHKU KOJIOBI
BOJIOM.

3akpoiite KoJ0y MPoOKOH ¢ Ta300TBOHON TPYOKOH M PUCOSTUHUTE TPUOOP K JATUHKY
JTaBJICHMS.

Hactpoiite natumk.

OTkpoiiTe KoJIOy, BCHINBTE B HE€ 5-6 T IOPOIIKa Kelie3a U OBICTPO 3aKpoiTe KO0y MpoOKOH.
Emte pa3 BcTpsixHuTE KOJIOY, YTOOBI MOPOIIOK PABHOMEPHO PACIIPEIEIHUIICS IO CTEHKaM KOJIOBI.
Crnenure 3a U3MEHEHUSIMU JIaBJICHUS B TeueHue 4-5 MUH.

[ToBTOpHUTE SKCTIEPUMEHT, B35IB BMECTO YMCTOIO MOPOIIIKA YKEJIe3a CMECh IMMOPOIIKOB MEJIU U
xKenesa.

Kak n3menunacey ckopocts peakuuu okuciienus? Kak nusmenunocs naBnenue 3a 4—>5 Mun?
Pe3ynbratel u3mMepeHuit/HabIr0 1eHUI

Ne onbiTa (CocTaB TBépaOi  [JlaBienue rasa, klla

bazer K Haugany onbita Uepes 5 MuHyT A
1 Keneszo
2 PKemneso + menn

Buvisoowr:
OTpa3uth NPUYMHBI U3MEHEHUS JIaBJICHUS B KOJIOE, BIMSIHUE MEU Ha CKOPOCTh MTPOUCXO- JSAIIUX
MPOILIECCOB.
KoumponwHuvle 6onpochwi:

1. Kaxk n3mensiercss Konu4ecTBO BelIecTBa rasa Bo Bpems skcriepumenta? [louemy? Kakoit
ras gorJiomaercs?



2. BynyT v mpoucxoauTh M3MEHEHHS KOJMYECTBA ra3a, €clid MOPOIIOK jKeJie3a HACKIATh
B CYXYIO KOJIOY?

3. Kaxk nanumumre Menu BIMSIET Ha CKOPOCTh OKHUCIICHHS Jkele3a? OTBeT 000CHYHTE.

4, 3anummuTe ypaBHEHHE PEaKIMi OKUCICHUS JKeJle3a KUCIOPOIOM BO3IyXa B
MPUCYTCTBUH BOBI.

5. 3amanue aid moarorosku k 'MA, BITP

Bri6epuTte nBa BhICKa3bIBaHUS, B KOTOPBIX TOBOPUTCSA O Kelie3€ KaK XUMUUECKOM DJIEMEHTE.

/) XKenezo peazupyem ¢ xaopom.

2) HKenezo bvicmpo porcaseem 80 61AHCHOM 8030)Xe.

3) Tupum aensemcs colpbém 071 NOIYUEeHUs Jicenesd.

4) T'emoenobun, cooepoicawuti dcenes3o, nepeHoCUnm KUciopoo.

5) B cocmas poicasuunvt 6xooum oiceneso.

6. 3amanue s pa3BUTHs GYHKITMOHAITBHOW IPAMOTHOCTH

Mononas xo3siiika ToBeCHIIa CYIIUTh O€JIbE Ha )KEIE3HYIO IPOBOJIOKY, HATSHYTYIO BMECTO
OenpeBOTO MIHYpa MeX 1y cToikaMu. Korma 6emb€ BEICOXJI0, X03511Ka OOHAPYKHJIAa HA YUCTOM OeJbe
KENTO-KOPUIHEBBIE TOJO0CHL. Kak 00BsICHUTH MOsBICHUE OYphIX MATeH Ha Oenbe? Kak xo3siike
n30aBUTHCS OT ITUX MATEH?

nmoMoub YYUTEJIIO
[lepedyenp TeM yueOHO-HCCIIEIOBATEIBCKON M IPOSKTHOM JIEATEIIEHOCTH IIKOJIEHUKOB
[TporpaMmMoii mpeaycCMOTPEHO BHIIOJHEHUE 00ydaeMbIMU HCCIIEIOBATENLCKUX U MMPOESKTHBIX paboT. B
Ka4yecTBE IMpUMepa MPUBEACHBI HEKOTOPHIE TEMBI padoT.

1. N3y4yenue meo4yHOCTH pa3InyHbIX COPTOB MbUIA U MOIOILMX CPEACTB.

2. WNuaukaTopHbIe CBOMCTBA pa3TUYHBIX PACTEHUH U IIBETOB (C onmpeneneHuemM pH
pacTBOpPOB).

3. OmnpeneneHre KauecTBa XJIeOOMEKapHO MYKH | XJie0a.

4, OnpeneneHe KauecTBa KHCIOMOIOYHBIX MTPOTYKTOB.

5. OnpeneneHue 3aBUCUMOCTH U3MeHeHUs pH eTbHOT0 1 MacTEPU30BAHHOTO MOJIOKA OT
CPOKOB XpaHEHHUS.

6. Nzyuenune 3¢ (HEKTUBHOCTH PA3TUIHBIX COJIEBBIX TPEIIOK.

7. KoHcTpyrpoBaHUe «XHMHUYECKHUX TPEIIOK)», OCHOBAHHBIX HA XUMHYCCKUX PEAKIIUSX.

8. CHHTE3 «MaJIaxXUTa» B PA3INIHBIX YCIOBHUSX.

9. M3ydeHne Koppo3uu jkeje3a B Pa3IMYHbIX YCIOBHUSX.

10. BnusHue cBeTa U KUCIOpO/ia Ha CKOPOCTh PA3JI0KEHHS paCTBOpA MOUAA KA.

11. OmnpeneneHne KauecTBa BOIONPOBOIHOM BOIBI.

12.  JKéctkocTh Boabl. CIOCOOBI ONpeaesicHHs )KECTKOCTH BOIBI.

13. bymaxknas xpomatorpadus. Xpomarorpabpuieckoe pa3aeliecHue BEIIeCTB.

14.  XpycranbpHoe cTekI0. MOXHO JIM UCIIOJIb30BATh IS XPAHESHHSI MTUIIN?

[lepeueHb OCTYIMHBIX UCTOYHUKOB HHPOPMAITUU

B pa3znene mpencraBieH CIMCOK KHUT U CCBUIOK HA CalThl, B KOTOPBIX OoJsiee moapoOHO
OCBEILECHBI PAa3JIMYHBIE ACTIEKTHI PACCMATPUBAEMBIX BOIPOCOB. MIX MOKHO PEKOMEHAOBATh KaK
YUUTENI0, TaK U 00y4aeMbIM, IPOSIBUBIIUM UHTEPEC K U3y4aeMOi TeMe.
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