YpOK -MpakTUKyM no peLueHuto 3aaau.
Tema:«PeweHue 3agay Ha 3aKOHbI 3rieKTponusa”

PaspaboTtana:
Yuntenb xumuun: flyHaesa E.[.

Wpes ypoka: Pa3Butve NnpyMHUUNOB NOSIUTEXHU3AUUMN.
HNeBun3s: “4To0ObI NO3HATb, HYXXHO Hay4YUTbLCA HabnaaTb!”

Llenu:

-UCNoJSiIb30BaTb CBOM 3HAHUA ONS pelleHna 3aaav;

-paclWnpuUTb KPYrosop y4almxcsi U NoBbICUTb NO3HaBaTe IbHbIA UHTEpeC K
U3Y4YEeHUIO XUMUU U (PU3UKWN;

-CNoco6CTBOBaTb OCO3HAHUIO MaTepuarnbHOro eAMHCTBA SABMIEHUN;
-pa3BUBaThb JIOrM4YeCKoe MbILUNIeHne yyalwmuxcs nocpeacTtsomM aHanumsaa,
CpaBHeHUA, 06006LeHNna nyyaemMoro matepumana;

Ucnonb3oBaHne HOBbIX UHPOPMALMOHHLIX TEXHONOIMMMN:
-KomnbloTepsbl;

-MynbTMeana-npoeKTop;

-JKpaH.

-Oby4yaroLana KoMmnbOTEepHaa npe3eHTauus

-cnangbl “Mopaenb anekTponusa pacnnasa U pacTBoOpoOBCoOsien
BupgeodparmeHT “Inektponus”. 1CD Xumusa 8-11kn. Kupunnn
Medoonn,1003r



JTanbl ypoka Popma npoBeaeHUnA Bpewms
I Jtan MmoTuBaLuUn U Opr. momeHT-lNlOCTaHOBKaA LUenu 1MuUH
aKTyanusauuu 3HaHUKn ypoka. 7 MUHYTbI
UHauBuayanbHasa paboTta: ycTaHOBKa
CBSI3N C NpeALlecTBYOLWMMMN TEMOUN
XUMUUN- INEeKTponus,pabora c
ONopHbIMM MeauaTadbnuuamu.
PpoHTanbHbIX onpoc no pusuke: :
3n. TOK, NPOBOAUMOCTb;
| N3y4yeHne HOBOM TeMbl Meaunanoka3. O6bsicHeHue peweHna | 10MUHYT
3apav:
-yunTenb XMMuUM;
1l OnepauynoHHO- UHauBuagyanobHasa paborta Ha 10 MUHYT
MCMOJSTHUTENbCKNUN KOMMNbIOTEpax, peleHne 3apad.
IV 3akpensneHne 3HaHUM BbiI6oOpo4YHOE BbINOSIHEHME TECTa, 10 MUHYT
pelweHue 3agad.(Tema «QNeKTponnsy)
\% domalwHee 3agaHune Mpouutatb 3MMH.

PewnTb 3apaun: ILE.Pynsuruc,®.I.
DeabamanXumus, 9 kiaace, crp.120, 3agaunl-6
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I.OTtam akTyanm3anuu 3HaHUI

Mogenp 3JeKTpoarn3a pacTBopa Cu(:L2
KaTtop AHon

% CuCly /,—\
|
(- Karog — Cu*+2Ct — Anog (+)

Cut + 2e = Col 20t -2e=Cl




BbiBOAbI NO aKTyanu3auum 3HaHUU K TeMe «AJIeKTPONn3»

COBOKYNHOCTb OKMCIIUTENIbHO-BOCCTAHOBUTESNbHbIX peakuui, KoTopble NPOTEeKalT Ha
aneKTpoAax B pacTBopax UK pacnnaBax 3fIeKTPOSIMTOB NpuU NPoNycKaHUn Yepe3 HUX
3M1eKTPUYECKOro ToKa, Ha3bIBaKT 3/1€KMPOJIU3OM.

Ha kaTtoae(-) MICTOYHMKA TOKa NpoucxoauT npouecc nepegayun arfieKTPoOHOB KaTUOHaM
U3 pacTBOpa Unu pacnriaBa, N0O3TOMYy KaTtoA siBNsieTcAa “BocCcTaHOBUTENeM”.

Ha aHope(+) npoucxoauT oTaava 3f1IeKTPOHOB aHMOHaAMU, NO3TOMY aHOA SABNAETCA
“okucnurtenem’.

Mpu anekTponuse, Kak Ha aHoAe, Tak U Ha KaTode MOryT NPOUCXOAUTbL
KOHKYpUpyloLwme npouecchi.

MpaBuna npu cocTaBneHUn aNeKTPonu3a:

1. MNpouecckl Ha aHoae- MOryT oOpa3oBbIBaTLCA crieayrowme npoayKTbl:

a) Npu 3fneKTponn3e pacTBoOpoB, coaepxalmx B CBOeM coctaBe aHUOHbI F+, SO42-,
NO3-, PO43-, a Takxxe pacTBOpPOB Liesiouyeu BbiaenseTcs Kucrnopoga;

0) npu okucneHnn aHNMOHOB GeckucnopoaHbix kucnot Cl -, Br -, | -, BbigensatTca
COOTBETCTBEHHO XJop, 6pom, non;

2. Npouecckl Ha KaToae- MOTyT 0O6pa3oBbLIBaTbLCA crieayloLlimMe NPoAYKThI:

a) ecnv MOHbI MeTarJIoB, pacrnosioXeHbl B pAay HanpshkeHUU nesee Al3+, BbigensieTcsa
BOAOPOA;

06)ecnu NOH pacnosnoXeH B psaay HanpsikeHUN npaBee Bogopoaa, TO Ha Katoae
BblaensieTcs metansn.

B)[1pu anekTponuse pacTBOPOB cofiey, coaepXKalunx NOHbI, pacnosoXeHHbIe B psay
Hanps:xkeHun mexay Al3+ n H+ , Ha KaToge MOryT npoTeKkaTb KOHKypupyrowme
npouecchbl Kak BOCCTaHOBIIEHMS KaTUOHOB, TaK U BblaeneHusa Bogopoaa.

K*, Ca 2" Na*, Mg?*, AL3+, Zn?*, Fe?*, Ni?", Sn2+,Pb2+’H+,Cu2+,ng“’Ag*,Pt4+,Au3+’



3anaHue: EIO B-4 -2006r.

0 1.CoctaButb ypaBHeHus OBP pnaHHbIX BewecTB Ha 3rfieKTpoaax.

0 2.YcTaHOBUTE COOTBETCTBUE Mexay (bOpMyﬂOﬁ BelwecTBa U NPOAYKTaAMMU
ANIEKTPOJIn3a ero BOAHOIro pactBopa Ha MHEepPTHbLIX JJIeKTpoAdaxX.

Popmyna BeLlecTBa NMpoayKTbl aneKkTponusa

1) xnopug antoMuUHUA a) meTtann, ranoreH

2) ruapokcup pyounaousa 0) rmgpokcua metanna, xsop,

3) Hutpat pryTu(ll) Bogopoa

4) xnopwug 3onota(lll) B) MeTann, Kucnopogp,
r) BogopoA, ranoreH
A )Bogopoa, kKucnopop,
e)MeTann, KUCrioTa, KUCITopoA,




O O
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PpoHTaNbHbLIN ONpoC.

B Kakux COCTOAHUAX MOXeT HaxoOauTCcsH BelecTBO?

Ha kakue rpynnbl gensarcs BewecTBa no NnpoBoANMOCTHU
3NIeKTPUYeCcKoro Toka?

Kakas npoBogumMmocTb B meTarnsax?

Yem obycnoBneHa cobcTBeHHas NPOBOANMOCTL NONMYNPOBOAHUKOB?
Kakas npoBogumMmocCThb B rasax?

NMpoBOAMMOCTU KaKuUX BelleCTB Mbl eLle He paccMmaTpuBanu?



Il. 3Tan nsyyeHme HoBOro matepuana

0 [Mpumep peweHus 3aga4y No XMMUMN.

YcnoBue 3agayun: MNMpu anekTponunse BOAHOro pacteopa 6pomuaa metanna, o6pasyrowiero
OAHO3apsAHbIA KaTMOH, coaepxkalumu 41,5r. aTon conu Bbigenunocs 4,48n.H, npu H.y. Onpepenure
Opomua Kakoro metansna B3anu?

PelweHue.
1.Jlornyeckoe paccyxpaeHune. Bonpoc: y KOro Kakme npeanoxeHus, npearnorioxXeHusa no
ycnoBuio 3apaun? lNoackasku (Ecnu KaTMOH oaHO3apsAAHbINA, TO....... Ecnu ogHum u3
NPOAYKTOB peaKkuuu SABNSAETCSA BOAOPOA...... ) BcnoMHUM npaBuia 3feKTpornusa, cMm.
cnaup.
2.CocTtaBneHue ypaBHeHus peakuuu: 2MeBr+2H,0= H_+ Br, +2MeOH
41,5r. 4,48n.
3.MNocTaBnsiem AaHHble HA ypaBHeHue peakuun” 2MeBr+2H,0= H_+ Br, +2MeOH
X 22,4n/m

4. Haxogum no chopmyrie KOriM4ecTBO BellecTBa Bogopoaa:
n= VNm,n=4,48n./ 22,4n/m=0,2monb
5. CocTtaBnsieM COOTHOLIEHWE MOSfieM NO ypaBHEHUIO peakuuu: ecrim Ha obpa3oBaHue

1Mons H, HyxHo 2 monu conu MeBr, To Ha 0,2Monu rasa HyXHo cooTBeTcTBeHHO 0,4
monu conu. Mponopuusa: 2-----1

6.Haxogum monspHyto maccy conu no copmyne: M=m/n,3Haunt M= 41,5r/ 0,4monb=103r/m.
7. Haxogum atomMmHyro maccy metanna: 103- 80=23, ato metann-Na
OTtBeT: NaBr ~

)



NMpumep peweHnsn 3agay no chusmke

UTak, npm anekTponuse Ha Katogax npoucxoauT BblgeneHne BelecTBa.
OT yero 3aBUCUT Macca BelecTBa, BblaensaoLwerocs 3a
onpepnerieHHbIVU NPOMEXYTOK BpemeHn? Macca BewecTBa,
BblAeNMBLUErocs Ha 3feKTpoae paBHa:

0 m=m_ - Ni,

0 rae m_ —Macca ogHOro MOoHa,

Ni — yncno MoOHOB, AOCTUrLLMX INEKTPOAOB.

U3 Kypca (pU3nKn n XuMunmn Mbl yxxe aHaeMm:

0 m_,=M/N,

0 rae M- monsipHas macca, N, — uncno Asoragpo.

0 Ni=qlgoi,HOqoi=n-e,q=1-t,

0 rAae n— BaJfieHTHOCTD,

e — 3apsia INeKTPOoHa,
| — cuna Toka,
t — Bpemsa

NMonyyaeM m=M/NA-It/n-e,uniumm=M/NA-nee-lt

0 Ecnv BBegem noctosiHHY0 k = M/NA- ne* e, To nonydyaemm=Kke | t,

0 rae k— anekTpoXxMMmnyecKkun 3KBUBASeHT BellecTBa, KoadduumeHT
nponopunoHaribHOCTH, 3aBUCALLMN OT NpUpoAbLI BellecTBa.

0 BbiBOA: macca BewecTBa, BblAeNMBLLUErocsi Ha aneKkTpoae 3a Bpemsa t
NpPU NPOXOXAEHUN INIEKTPUYECKOro ToKa, NponopuuoHanbHa cune
TOKa U BpeMeHU. ITO yTBepXXaeHune, nosly4eHHoe HaMUu TeOPEeTUYECKM,
BnepBble ObINI0 YCTAaHOBMEHO 3KcnepumMmeHTansHO ®apageem, HOCUT
Ha3BaHMWe 3aKoHa 3neKkTpornusa Papages.



0 Mawkn ®apagen (1711 — 1867) — aHrMUUCKNN PUSKK,
OCHOBOIMOJIOXHMK YY4EHNST 00 INEKTPUHECKUX U
MarHuTHbIX nonax. M.®apagewn poaunncs B npeamMmectbe
JloHooHa B cemMbe Ky3Heua. CBoe obpasoBaHme OH
nony4un B HavasnbHoW wWkone. B BospacTte 13 net emy
NPULLSIOCH NOCTYNMUTb YYEHUKOM B MEPENSIETHYIO
MacCTEePCKYH0. YBMEKLWNCb YTEHUEM KHUT, OCODEHHO NO
anekTpuyecTsy n xummun, Papagen Ha4nHaeT cam
npofesnbiBaTb onucaHHble B HMX onbIThl. 1 B 1813 rogy
(22 roga) oH Obin NPUHAT Ha paboTy B fabopartoputo
N3BECTHOro aHrnumckoro xmmuka I.[1aBn. Tak ckazan o
Hem CtoneTtoB: “Hukorga co BpemeHu anunesi cBeT He
BUAEN CTONbKUX NOPA3UTESbHLIX N pa3dHOOOpa3HbIX
OTKPbITUW, BbilLEALLNX U3 OOHOW FONOBLI, U €ABa Mbl
CKopo ysunaum gpyroro ®apages...



PelweHne 3agay no dounsuke.

3adaya: NMpn HUKenNnnpoBaHUN AeTanu B Te4eHnn 50 MUHYT cuna TokKa,
npoxoasuiero Yyepes BaHHy, 6bina paBHa 2 A. KakoBa macca,

BblAerIMBLUErocs BewecTsa Ha AeTtanun, ecrivu aNeKTPoOXMMnieckum
3akBuBaneHT HUKena k=3 - 10 B cteneHun — 7 kr’lKn?

Hawo: Cu Pewenue:
it =30 muy 3000 ¢ m =kt
[=24 m=310g creneny - 70K 24 3000c=18r
k=3+10B crenenu - 71w/Kn
-1 Omgem: m=18T. §)

=N
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anMeHeHVIe ANEeKTpOoJsin3a.

«Jlroboe Hay4HO€ OTKPbITUE UHTEPECHO TOJIbKO TOorAa, Korga HaxoauT

npakTuYeckoe NpMMeHeHue»

1.9neKTponu3 pacTBOpPOB 3NEKTPONIUTOB NPOBOAUTL IHEPreTUYecKn
BbIrogHee, YeM pacnsiaBoB, TaK KaK 3aNIeKTPONUTbI — COMU U LWenoyYn — nnaBaTcs
NpPU o4eHb BbICOKUX TemnepaTypax.

ANeKTPOsin3 LUMPOKO UCMNOSb3yeTcH AN NonyvYeHUa Hanbonee akKTUBHbIX
MeTansoB (LesIoYHbIX, Weslo4YHO-3eMeNbHbIX, aNntOMUHUSA, MarHUA), HEKOTOPbIX
aKTUBHbIX HeMeTannoB (¢pTop, XNOop) M CNOXHbIX BewecTB (rmapokcuaa HaTpus
W Kanus).

2.1ns1 0MNCTKM MeTannoB oT npumecen (pachmHnpoBaHume). Tak Noriy4eHHY U3
pyAbl HEOUYULLEHHYIO MeAb OTNMBaKT B bopMe TOSICTbIX INCTOB, KOTOPbIe
nomeLlaroT B BaHHY B Ka4yecTBe aHoAoB. [1pu anekTponuse meab aHoaa oyaer
pacTBOpPATLCS, NPUMECH BbINaAaloT Ha AHO, HA KaTode, caenaHHOM U3 ocobo
yuctom meam byaert ocepaTtb Ynctaa meab.Jloporo o6xoauTca Takas
pacmHMpoBaHHaa meab ¢ npumecblo Bcero 0,1% 1 MeHee, HO Bce 3aTpaTbl
NOKPbLIBAaOTCA CTOMMOCTLIO U3BMIeYEHHbIX U3 Hee cepe6pa, 3050Ta, cesieHa,
Tennypa.

3.9NneKTPoNUTUYECKUM NyTEeM MOKPbLIBAaKOT NOBEPXHOCTbL OQHOro MeTansna
TOHKMUM CJlI0eM Apyroro ( HuKkenem, XpoMom, oyioBOM, 3051I0TOM U T.4) ANA
3aWmTbl NOBEPXHOCTU OT KOPPO3UM.

4.Ecnn Ha NnoBepXHOCTb MeTaria HaHecTu criom rpacduTa, To ANEKTPOSIU3OM
MOX>XHO MOJSTYYUTb TOUYHYIO KOMUIO C peribedpHON NOBEPXHOCTU. ATO
ranbdaHonsfIacTuKa, OTKPbIT PYyCCKUM y4eHbIM B.Akobu, kotopbin B 1836 r
NPUMEHUs 3TOT CNocob AnA U3rotoBrneHus nonbix puryp B McaakoBCKom
cobope B CaHk-lleTepOypre.



lll aTan. OnepaunMoHHO- UcnoNHUTENbLCKUU .MHanBNAyansbHaa paboTta c
KOMMNbIOTEPHOWU NporpamMmMoun no peLeHuro 3aaad.

UHCcTpyKTUBHaA KapTa no paboTe ¢ oby4arowwen nporpammon

1C ObpasoBaternbHasa konnekuus. Camoyuntens. Xumma anga scex. PeweHue 3agav
OTKpblBaeM pasgen « TeopeTnyeckasa XMumMmay

Haxogum temy « OKMCNNTENBLHO- BOCCTAHOBUTESbHbIE peakLum»

Mo Teme «3nekTponuna» pelwaem 3agadn:10060112,10060128, 10061401, B
09062252
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IV atan. 3akpenneHue 3HaHUW
TecT:

1. Mpun aINneKTpoONMTUYECKON auccoumalmm B pactBope 3neKTponuTa
NPUCYTCTBYHOT:

A) monekynbl,

B) VOHBI,

B) ruapatnpoBaHHble NOHBI.

2. Kakasa npoBoagUMOCTb HabnroaaeTca B XXMOKOCTAX?

A) aneKTpoHHas,
B) noHHaA,
B) aneKTpoHHO-MOHHas

4. HYem oTnnyaeTca NpoBOANMOCTb 3NIEKTPONUTOB OT NPOBOANUMOCTU B
MmeTtannax?

A) HU yem,
B) B anekTponutax MoHbI, B MeTansiax MOHbl U 3NIeKTPOHbI,
B) B anekTponutax — MOHbIl, B MeTasiyflax — 3fIeKTPOHbI.

5. Kaknm yuyeHbIM CBA3aHO pa3BUTUE rafibBaHOTEXHUKMU:

A) M.®Papagen,

Bb) b.Ako6wu,

B) C.AppeHuyc

6. 3apgava. lNpu cune Toka 1,6 A Ha KaToge Bbiaenuracb Meab Maccou
0,316 r 3a 10 MuHyT. Hangute 3Ha4yeHne k meaun.



VI atan. PechnekcMBHO-OLEHOYHbIU

OTBeTbTe, NOXanyncra Ha cnegyoume
BONpPOCHI:

aa HET HE OYCHb

JI0BOJIEH JIM ThI T€M, KaK NMpPoIeJa ypok?

bbLi10 J11 Tede HHTEepecHO?

CymeJ Jid ThI IOJIYyYUTH HOBbIE 3HAHUSA?

ThbI ObL1 aKTHUBEH HA YpOKe?

Yuureap 0bIJ1 BHUMATEJIECH K TeOe?

Tb1 cymes nmoka3aTrb CBOM 3HAHUA?

Yo GoJible Beero Tede MOHPABUJIOCH HA
ypoke?

Yro Tebe He MOHPABUJIOCH HA YPOKe?




