MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

KUCNOTHbIE JoXAM Knace 11

YpoBeHb: 6a30Bbll, yry6neHHbIN

Tema: Xvimnueckoe 3arpa3HeHne oKpy»<atoLlern cpefbl 1 ero NocieacTBuA.
Xnmnyeckme cBONCTBA OKCUOB.

Llenu

« [poBecTn HabnoaeHWA 3a TeM, Kak TPY @aHTPOMOreHHbIX ra3a BAUAIOT Ha 3HaYeHsA
pH BoAbI.

« Ob6cyanTb, Kak U3MeHeHMs 3HaYeHnI pH BOAb! BAMAIOT Ha OKPY»KatoLLyto cpeay.

lnaHupyembie pe3ynbTartbl

JInyHoCTHDBIE pe3ynbTaTbl 06y4eHUs
« Y yuaueroca GopMupyoTca No3HaBaTesIbHble HTEPECh! Y MOTUBbI, HarpaBieHHble
Ha M3yUYeHue XNBOW NPUPOAbI, @ TAKXKe NHTENNEKTYalNbHble YMeHUA (CNOCOOHOCTb
[OKa3blBaTb, CTPOWTb PACCyKAEHWSA, aHANM3MPOBaTb, CPABHUBATb, eN1aTb BbIBOAbI 1 Mp.).
MeTanpeaMeTHbIe pe3ynbTaTbl 00y4eHus
« NMo3HaBatenbHble:

— OBnageHue CoCTaBAALWMMN NCCNIe[0BaTENbCKOM AeATENbHOCTA —- yYMeHnem
Ha6ﬂl0ﬂaTb, NPOrHO3npoBaTb, CTaBUTb N MPOBOAUTb SKCNEPUMEHT, CPaBHMBATb
I'IOJ'IyLIeHHbM pe3ynbtaT C NPOrHO30M, fieNaTb BbIBOAbI U 3aKMOYEHNA.

+ PerynatusHble:
- yMeHue npeobpa3oBbiBaTb MPAKTUYECKYIO 3afiauy B TEOPETUYECKYIO;

— YMeHWe nNNaHnpoBaTb C06CTBeHHyIO SKCNnepuMeHTanbHyo AeATENbHOCTb nyTéM JINYHbIX
Ha6monean7| npun NOCTaHOBKE XMMNYECKNX SKCMEPUMEHTOB;

— CNOCOBHOCTb KOHTPONMMNpOBaTb CBOU DencTBus;

— YMeHUe BeCTu NoncK 1 GopmMynmpoBaTh JOKa3aTeIbCTBO rMnoTe3bl Ha OCHOBe
SMMUPUYECKU YCTAHOBJIEHHBIX GaKTOB MPW BbINOHEHNY GPOHTANIbHbIX JTa60PATOPHbIX
nccneqoBaHun.

. KOMMYHVIKaTVIBHbIeI
— YMeHNe OPraHn30BbliBaTb COTPYAHNYECTBO B y‘-IE6HOI7I rpynne.

- [pegmeTHble:
8 Nno3HasamesnbHoU (UHMesekmyasabHouU) chepe

— UCCNefoBaHVe BAMAHNA CBOMCTB KMCIOTHbIX OKCUAOB Ha 3HaYeHne pH BOAbl;
— NMOHMMaHWE TOro, Kak aHTPOMOreHHbIE ra3bl BIMAKOT Ha OKPY»KaloLyto cpeny;

— MOHUMaHWe NPoGIeMbl COXPaHEHNA OKPYKaloLLen cpegbl;

8 UeHHOCMHO-0PUEHMAYUOHHOU chepe

— CNOCOBGHOCTb NPOaHaNM3MPOBaTb U OLEEHUTb NOCEACTBMA 1A OKPYXKaloLlen cpenbl
6bITOBOV 1 NPOV3BOACTBEHHON AEATENIbHOCTU YeNoBeKa, CBA3aHHON CO CBOMCTBAMM
AQHTPOMOreHHbIX Fa30B;

— YMeHWE NMPUMEHATb TeOpeTUYECKNE 3HAHNA MO XUMUN Ha NPaAKTUKE;

POLYMEDIA %,

peLweHva ana OGpa3OBaHVI$|



MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

8 cchepe mpyodosoli deamesibHoCMU
— 3HaHue 1 cobnoaeHre npaewn PaboTbl B KABUHETE XUMUWK;

- cobntofeHrie npaBus paboTbl C KOMMbIOTEPOM U APYTUMU SAIEKTPOHHbLIMMA
YCTPONCTBAMMU.

MexnpeameTHble CBA3M

* MaTemMaTuKa: npeacrtaBieHne AaHHbIX B TabnmyHom Bnae; CoCtaByieHmne Ta6J'II/IL|, n pa60Ta
C HAMWU; MOAeNNPOBaHNE;

« 6Guonorua (3Konoruns): BNNsAHVE KNCIOTHbBIX JOXAEN Ha MOYBY, BOLOEMbI U T. M.;

« NH$pOpMaTHMKa: NCMOJIb30BaHVE KOMMbIOTEPA AJIA MPOBEAEHA SKCNEPUMEHTa,
NoCTpoeHuA rpadunKoB, NpeACcTaBNeHNA 1 aHanM3a AaHHbIX; paboTa C 3NEKTPOHHbIMM
npubopamn 1 NHCTPyMeHTamMu (gaTtunk pH);

« pu3uMKa: Ncnonb3oBaHMe AATYNKOBBIX CUCTEM AJ1sl IPOBeAEeHMA XUMUYECKNX
SKCMEeprIMEHTOB.

OﬁODVHOBaHMe (Ha ogHY rpynny yyawmxcs)

Mpn6opbI M UHCTPYMEHTDI
« Peructpatop gaHHbix PASCO
« patuuk pH (1 wr)

» Becbl

JlabopatopHoe o6opyaoBaHue

- Kon6a dpneHmeiepa, 100 mn

+ Pe3nHoBas npobKa ¢ ogHMM OTBEepPCTMEM ANA KON6bI

 CTeknAHHaA Tpy6Ka C pe3MHOBOI NPO6KON

« [Mbkana TpybKa Ana ncnonb3oBaHMA BMecTe € Tpy6Kom 13 cTekna, 20 cm
« MeH3ypka, 100 mn

« MepHasna konba, 25 mn

« [papgyvpoBaHHas 1 WapoBas NMNeTKN

« ByTbinKka c TpybKoW, cogepallan AUCTUINIMPOBAHHYIO BOLY

PeakTtuBbl U Marepuanbl

- bikap6oHat HaTpua (NaHCO,), 51

- lTnppocynbdut Hatpua (NaHSO,), 51
+ Hutput Hatpua (NaNO,), 51

« TMHCI, 15 mn

« [MnuepuH

- Boga guctnnnnposaHHasg, 60 mn
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MeToanyeckne pekoMeHaaLmuu ans yquTens

ba30Bble NOHATUSA

Yyawmmesa 4omKHbI 6bITb 3HAKOMbI CIEYHOLLME NOHATUSA
« KncnotHble okcuabl

« HomeHknatypa okcrngos

« XMMnYecKne CBOMCTBA KUCNOTHbIX OKCUA0B

» pH pactBopoOB

ba3oBble ymeHus

» yqaLIJ,VIeCFI OOJ1KHbl 3HAaTb OCHOBbI NOJ1Ib30BaHUA cncTeMonm c6opa OaHHDIX, a TakKXe YMETb
M3MeHATb TOYHOCTb |/|3mepeHv||7| 00 XenaeMoro pa3pAgHOoro 3Ha4vyeHuA.

[loaroToBka naéopaTopHoi paboTbl

1. MoparoTtoBbTe pacTBOp consAHom Kncnotbl 1,0 M, no6asus 16,6 M/1 KOHLUEHTPUPOBAHHOM
HCl Ha 100 mn pactBopa. HanelTte KOHUEeHTpUpOBaHHbI pacteop HCI nprmepHo B 8 M
BoAbl 1 foBeauTe o6bem fo 100 mn. Hanente 15 Mn B MEH3YPKY ANA KaX<Qow rpynnbi.

BHUMAHMUE! He neinte Bogy B KOHLEHTPUPOBAHHYIO KNCIOTY.

Micnonb3yiTe BOJONPOBOAHYIO BOAY, €C/I B BOAE Ballero permoHa HeBbiCOK YpOBEHb
PaCTBOPEHHbIX MPUMECEil, KOTOpble MOTyT MPUBECTM K 3HaUnUTeNbHol 6ydeprsaummn. 1o
OblBaeT MHOrAA, HaNpUmep, C KONoAe3HOI BOAo. YpoBeHb pH AncTUnnvpoBaHHON BoAbI
OY€eHb NoABEPKEH CUNbHBbIM M3MEHEHVAM B pe3ysibTaTe He3HaUUTEeSbHbIX 3arpA3HEHWA.

2. Tak Kak nsmepeHua ypoBHA pH B AaHHOI paboTe NpoBogATCs B 3TOM nabopaTopmm, TO
HeT Heo6XOAMMOCTU KannmbpoBaTb AaTumk pH.

3. Ecnim B Knacce HeT BbITAXKM, CTYAEHTbI MOTYT reHepupoBatb CO, Ha cBOMX
nabopaTopHbIX MecTax, Ho reHepuposaHue SO, n NO, BbINONHAETCA OAHOW rPYNMon 1nm
npenogaeatenemM B nabopatopuu, a pesynbraTtbl NPeACTaBAATCA Kaccy ANa aHanmsa.

4. [na ctypeHTos, nonyyatowmx CO, Ha cBoMx paboumx MecTax, Bbl MOXeTe MCMOofb30BaTh
6bITOBOV Benbi yKcyc, ecnn 'y Bac Het 1 M HCI.

Mepbl 6e30nacHoOCTH

K 06bluHbIM NabopaTopHbIM NpoLuenypam clielyeT L06aBUTb BarkHOe 3aMeyaHue
no obecneyeHunto 6€30nacHOCTL.

+ O3HaKoMbTeCb C XapaKkTepucTkamm 6e30nacHOCTV MaTeprasnoB, NpeaCcTaBleHHbIMN
NPOou3BOANTENAMN, KOTOPbIE KacaloTCcA BOMPOCOB TPAHCMOPTUPOBKU, XPaHEeHNA
N pasMeLLeHUNA CONMAHON KNCNOTbI, TapocynbdrTa HaTPUA U HUTPUTA HaTpUA.
(3Ty MHbOPMaLMIO MOXKHO HaNTK B HTEPHEeTe.) IHCTPYKLUMA Ha BCAKWIA CllyYal [OMXKHa
6bITb MOA PYKOWA.

+ YUeHVKu, nonyyvaioLime AUOKCUL Ccepbl 1 ANOKCUA a30Ta, AOMKHbI paboTaTb
NoJ BbITAMKOMN.

. ﬂ,ep)Kl/ITe BOAY nofanbllie OT 3JIEKTPOHHOIO 060p)/AOBaHVIFI.

« He nputparusantecb K conaHon kucnote (HCI). C 0cob6oi 0CTOPOXKHOCTbIO 06pallanTech
¢ nuneTkown, cogeprkawen HCI.

+ He cHyMmaiiTe pe3nHoByio MPoOKy ¢ Konbbl DprieHMernepa nocsie Toro, Kak HauYHETCA
peakuus.

- Mo 3aBepLueHn NabopaTopHOI PabOoTbl BIMOWTE PYKM.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

Knouu K oTBeTam

KucnotHble goxau
CamoKoHTpOnb

1. KncnoTHbIn JOXOb — 9TO NOXKAEBas BOAA C 046Hb
HU3KUM

a) KOMIM4ecTBOM 4acTuL;
6) 0CHOBaHueM;
B) 00LEMOM;
r) pH NPaBUMbHbIA OTBET: T)
2. KucrnoTHbIN SOXIb BbI3bIBAET CHUDKEHNE 03ep 1 MOXeT

[aXe MPUBECTN K TOMY, 4TO CTaTyu HA4HYT MEAJIEHHO

) NCTOKA: 3arpA3HATHLCS

6) pH; paspywarbcs

B) TEMMeparypbl; 3aMopaXKnBaTbCs

r) KONMN4eCTBa; PXKaBeTb MpaBusibHbINA OTBET: 6)

KucnotHble goxam
3apayva ana nocnenoBaTesibHOro BbINONHEHUS

A. Onpenenute HayanbHbIA NoKasaTenb pH AMCTUNNUPOBAHHO BO/bI.
b. Cob6epute npubop Ans Nony4yeHus rasos.

B. [o6asbte CO, B 06pa3el ¢ ANCTUANMPOBAHHON BOAOW BO BPEMS
n3mepeHus pH.

I. [o6asbre NO, B 06pa3eL ¢ AUCTUNNNPOBAHHON BOAOI BO BPEMS
n3MepeHus pH.

[TpaBunbHas
[. [Hob6asbre H,SO4 B 06paseL ¢ AMCTUANNPOBAHHOM BOLOM BO BPEMS MnocJieaoBaTesibHOCTb
n3mepeHus pH. waros — b, A, B, I, 1.
KucnotHble goxau
lMnotesa
Bonpoc Ne 1. Kak Bbl flymaeTe, 4T0 Npou30iAeT co 3Ha4eHnem pH BoLbl 1 pymao, 470 yposeHb pH
MNpn pacTBOPEHM B Hel ra3oB? Kakoli ras BbI30BET camoe 60JibLUoe BOAb! YBEJNYNUTLCA.

3MEHeHne 3Ha4eHus pH?
1 aymato, 410 camoe 60sbLLoe

M3MeHeHNe nokasartens pH
BbI30BET CO, 1nn NO,.

Bonpoc Ne 2. HY1o npon3onger co 3HaYeHmeM pH BOAbI NpyW rasupoBaHum YpoBeHb pH BoabI 6yneT
ee nocpeactsom CO,? MEANEHHO YMEHbLLATHCS.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

KucnotHble foxau

AHanus
1. HawupgeanbHom rpacpuke aTMX 9KCMEPUMEHTOB U3MEHEHNE [Tokasatenb pH pesko
nokasarens pH JOKHO B Ha4asie Pe3K0 MeHATLCS, a B KOHLE MEHSIeTCS BHa4asne, a NoToMm
BbIpaBHUBATLCA. [Toyemy 310 npoucxoauT? BbIPABHWBAETCS, NMOTOMY YTO
OH [I0CTUraeT MUHUMATbHOIO
3Ha4eHus
2. GpaBHUTE N3MEHEHWE 3HAYeHNIA pH Ans KaXXaoro npoBepsieMoro [a3, nokasasLwii Hanbonee
rasa. Kakom U3 Hix npoeMOHCTPUPOBaN camoe 60/bLLI0E 1 BbICOKMIA YPOBEHb N3MEHEHUS
CaMoe He3Ha4YMTenbHoe 3MeHeHne 3HadeHuin pH? Vcexoas us pH, 310 SO,.
LaHHON MHADOpMALIKM OMNpeenuTe, BO3AENCTBIE KAKOro rasa Ha
OKPYXXaIoLLYI0 cpeay Hanbosee BPeaHo. [a3, NOKa3aBLLUUA HAUMEHbLLNI
YPOBEHb M3MEHeHNs pH, 310
CO,.
Haunb6onee BpeaHoe
BO3[ENCTBIE HA OKPYXKAKOLLYIO
cpeny okaxet SO,, Tak Kak OH
MpUBeS K Hanbosiee CUIIbHbIM
N3MEHEHUAM.
3. B Tpex peakuusx ¢ pacTBOPEHMEM ra3a B BOJE YTO BbI3Bas0 CHuxeHue pH Boabl
CHUKEHWe 3Ha4eHns pH BoLbl? BbI3BaHO MOHamMN H+,

BbICBOOOXKAAEMbIMU 13
KWUCOTbI U MPUBOASALLUMU
K YMeHbLUEHUI0 pH B
OKpYXatoLLeli Boe.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

KucnotHble foxau

BbiBop

1. Kakoi Tun rasa s NaHHOM 3KCnepumMeHTe ABJIAETCA aHTPOMNOreHHbIM Bce TPW rasa n3 faHHoro
3arpsA3HEHNEM, BbI3bIBAIOLLMM KUCTOTHbIA J0XAb? KakoBbI 9KCMepUMEHTa MOryT
OCHOBHbI& UCTOYHUKN 3TUX ra3oB? NPON3BOAUTLCA 4€J10BEKOM.

[ToTeHumanbHbIMK
WCTOYHNKAMU 3TUX ra30B
SBNAOTCA CroparoLLmne
OpraHuyecKue Tonnnea,
MaLLVHbI.

2. Kakum 06pa3om cropaHue yris ¢ HU3KUM COAepXKaHeM cepbl MOXXET — CropaHue yris ¢ HU3KUM
MOBMNATb HA KUCMOTHBIA A0XAb? COZLEPXKaHMEM Cepbl 03Ha4aeT
MeHbLuee konnyectso SO, B
atmocdepe, 1 LOXau 6yayT
MEeHee KNCNOTHbIMU.

3. Kakue cyLLecTBYIOT cnoco6bl 60pbObI C NOCAEACTBUAMN KUCNOTHOrO  OauH 13 cNoco60B Tako

00XAA? 60pb6bl — OyhepHble 03epa
U PeKu.
4. Kakue cyLlecTBYHOT Cnoco6bl NpeaoTBpaLleHns 06pa3oBaHns OfHWUM 13 cnocoboB
KUCNOTHOIO J0X[AA? npefoTBpaLLeHus

06pa30BaHNs KNCI0THOrO

L0X[A ABNAETCA MEHbLLIEE
3arpsi3HEHINE OKPYXKaKOLLEl
Cpefbl, SKOHOMUS 3HEpruu

5. HecmoTps Ha TO YTO YrosbHas KUCoTa Bbi3bIBAET JINLLb Yrnekucnota Bnmser Ha
HEOObLLIOE CHIKEHNE NoKasaTens pH BoAbl, MOYeMy 3TO BUSET Ha OKPYXXaroLLyto cpeny,
OKpYXatoLLyto cpeay? Tak Kak ypoBeHb CO, 04eHb

CUNbHO MOBbILLIAGTCS
11 MOXET NPUBECTH

K OpYriM nocnefcTBuam,
TaKNUM Kak rnobanbHoe
noTennexune, B JOMNOHEHNE

K 60SIbLLIEMY KOSINYECTBY
YINEKUCTOThI, KOTOPask MOXET
aKKyMyNnpoBaThes

B OKPYXXaloLLEli Cpeje.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

KucnotHble goxau
Bbi6epuTte npaBUNbHbINA OTBET

1. Kakoe 13 cnegytoLmx yTBEPXXAEHNIA 0 KUCOTHOM JOX[E ABNAeTcs
BEPHbIM?

a) KucnoTHblin joxab coeguHsetcs ¢ monekynamu NO, n SO,
B aTMocdepe.
6) KucnoTHbI LOXAb MOXET NPUBECTYN K TM6enM MHOTUX BULO0B
OpPraHu3MOoB, XXMBYLLMX B BOLE, 13-32 CHUXXEHNA NoKasaTens
pH o03ep.
B) KnucnoTHbIA JOXOb BO3LEACTBYET HA XMMUIO NOYB U BO3MOXHOCTb
KOPHEMN pacTeHWid Nony4arb NUTaTesibHble BELLECTBA.
r) Bce BbilleckasaHHOe BEPHO. [paBunbHLIN OTBET: T)

2. Y470 13 HIKENePeYUCNEHHOro UTPAeT BaXHYIO POfb B 06pa30BaHmy
KUCNOTHOTO A0XAA?

a) [asbl B aTMoCcepe

6) bydepsl B No4Be 1 BOAE

B) Bopa B atmocdepe

r amues lpaBurbHbIA OTBET: T)

3. Kak npaBuno, f0Xzb 0Ka3blBaeT BPeAHOE BO3AENCTBIE
Ha 9KOCUCTEMbI, KOra nokasarenb pH nagaer Huxe

a) 3,6
6) 4,6
B) 5,6
r) 6,6 [TpaBusibHbI OTBET: B)

4. Kakoe BNUsiHNE 0Ka3blBAET KNCMNOTHbIA A0XAb?

a) BpepnHoe BO3[eNACTBME HA Pbl6 NOCPEACTBOM PeaKLmid, KOTOpble
00pa3yHT BbICOKME KOHLIEHTPALIMM antOMIHIS B BOAE.
6) CHWKEHHOE NOroLLeHe NUTATENbHbIX BELLECTB KOPHAMY
LePEBbEB.
B) OcnabneHne yCTOMYMBOCTY 1€PEBbLEB, YTO BbI3bIBAET UX
MOJBEPXEHHOCTb APYTMM BMAAM MOBPEXAEHNS.
r) Bce BapuaHTbl BEPHBI. [paBunbHbIN OTBET: T)
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