NpnmeHeHne HAHONOPUCTbLIX OKCUAHbIX MJIEHOK
(HaHOMaTepnanos)

- HaHOKOMMO3ULIMOHHbIE

cepebpocogepxallume marepuarnsi

MCNonb3yTCA B MeguUMHe Kak bakTepeungHble
nokpbITUA. VX oTnnyme ot aHanoros (Y® nanyyarernenu,
030HaTOpPOB):

Kapenbckas

* HE NOTPEDNAIT SHEPIUIO

* YCTOMYMBBI K BO3OENCTBUIO cpeabl(t’,BnaXKHOCTb) locynapcTBeHHas

» paBoTaloT B MPUCYTCTBUM YenoBeKa [Nenarornyeckas
Akagemus

* 9KONOrm4yeckn 6esonacHbl, HETOKCUYHDbI

* HU3Kas CTOMMOCTb ( HAJT «®UCOTIM»

OOKTOP om3.- MaT. HayK
Axosnesa H. M. )
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3aga4yn ypoka:

- MO3HAKOMUTBLCA C SIBNEHUEM 3MEKTPONM3a U ero NpakTU4eCcKnm
NMPUMEHEHNEM

- 3HaTb OCHOBHbIE MOHATUS MO TEME U 3aKOHbI 3NIEKTPONM3a

- YMeTb paboTtaTb B rpynne, BeCTn guanor, 6biTb TEPNUMbIM
K APYromMy MHEHUIO

- Mcnonb3oBaTb pPasHbi€ UCTOYHMKU MHOpMaLMK

- OBrageBartb UccnegoBaTenbCKUMMM HaBblkaMun, HaBblIKaMu
CaMOOLEHKN
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[lnaH ypoka

. 'pynnoBon aKCNEPUMEHT «3NEKTPONUTbLI»
. QNEKTponuTnyecKkasa gmccoumnasms

. MexaHn3m npoBOANMOCTH

. OINEKTPornns3

. OBOOLLEHHBIN 3aKOH 3M1EeKTpOIn3a

. [lpumeHeHne anekTponunsa

(3alymTa nnakarta)
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Tuxo- noert akcnepmmMmeHT!

—®—

ArneKTpuyecKkasa cxema onbITa
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Januumu pe3yabTarbl SIKCIIEPUMEHTA;

1) Cyxon Cu SO4 — HEe IpOBOAUT

2) PactBop Cu SO4 — npoBoauTt

3) Cyxoi Na Cl — He npoBOaHUT

4) PactBop Na Cl — npoBoaut
5) JluctuiaaupoBaHHas BOAa — HE IPOBOJIUT
6) PacTBOp TMMOHHON KHUCIOTHI — IIPOBOJIUT
Kputepun OlleHKU: + CIIPABUIIUCH,

- HE CIIPABUJIKCH
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DJIEKTPOJMTHI — BelleCTBA, PACTBOPbHI
U pacCIIaBbl KOTOPbIX
IPOBOIAT ICKTPUUECCKUU TOK

IlpuMepbi: p-pbl coJieH

P-pbI KUCJIOT
pP-pbI OCHOBAHU M
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Y10 NnponcxoauT c xnopmaom HaTpus B Boae?

(¢ > avnonb- nonsipHasi Monekyna Boapl
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Pacnag anekTponuta Ha MOHbI Ha3blBaeTCH
3MeKTPONNTUYECKON auccoumnaLmemn

N Q@ﬁ
&@% &Q

Na*Cl- == Na* + CI

peEKOMOUHaLUS



[MpoBepb cedA:

Ouccouunauus meaHoro Kynopoca (cynbdgara
Meau)

CuSO,— Cu* + SO,
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MexaHu3M NpoBOAUMOCTMH

/@ G\) @ Cu?*

(D— (3 () S0Z
O~ O .

E=0 XaOTUYHO
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MexaHu3M NpoBOAUMOCTMH

@Q @ Cu?
OC O so
oo

© @

E%O HanpasJlieHo
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IANEKTPUYECKUN TOK B INEeKTpoOnunTe-
3TO HanpaBneHHoe ABWNXeHue
NONOXUTENbHbLIX N OTPpUUaTeNbHbIX MOHOB
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YTOo npoucxoauT Ha aneKkTpoaax?

N30bITOK K - HepocTtatok A+
_@ Q_' @ Cu?t
O | O sop
4
—{ O
}
e
e
BocTtaHOoBneHue OKUCTEHNE

2+ 0
CIFSTAT = 40H --4e - 0 + H,0
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OkucnutenbHO — BOCCTaHOBUTENbHbIE
npoueccbl noa AeUCTBUEM
3NIeKTPUYECKOro ToKka Ha3bIBalOTCH
3NIeKTPOSIN3OM
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BcnomHu YPOKUN XUMUN U OONMULLIN
CXeMYy INEeKTPOJin3a

P-p CuSO,» Cu? + SO

HO > f/H or‘g}‘

K(-) A(+)
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I11paBuJjia 3JEeKTPOJIN3A
K CaNa Mg Al Zn Cr Fe H Cu Hg Ag An Pt

K

1. Mertaaasl nocjae H—-100% BoccTaHaBJIMBAIOTCHA

2. Metaaanl ot Al 10 H yacTHuHO BOoCCTaHABJINBAIOTCA +H20
BOCCTAHABJINBAaETCHA

3. Mertauaasl oT K 10 Al — He BoccTaHABJINBAIOTCHA
Bocet H)O: 2 H,O + 2e- _.Hz" +2 OH

A:

4. Cl, Br, F okucasercs

5. CO,7?, S0, % PO, *— He okucisiores (oxuciasiercs H O)
okuca H,O: 4 OH -4 e- 0,+2H,0

—_—
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[MpoBepb cebA:

AHopa
+

@ Cu2+
€ @) )
SO,

P-p CuSO, _ Cu?* + SO

€ = ]
{/HZO s H\\+ OH
-) A(+)
Cu**+2e Cu’ 4OH --4g, 0O+
HZO
—>
Utor: CuSO4 +HOH °7-ToK Cu°+02°+ 2H20 +HZSO4
cepHas
Kucnora!

Kputepun oueHkun:1 owamnodka — «4»
2 OLUNOKN — «3»

e ofiéd 2 Blumb ok - «-»



3aKOH 3neKTporiu3a obis1 aKcnepuMeHTanbHoO
yctaHoBneH M.®@apapgeem B 1832roay.

AHrnnnckun punsmnk Mavkn ®apagen poguncs B npeaMecTbe
JloHooHa B ceMbe Ky3Heua. OKOHYMB HayanbHYH LLKOMY, C
ABeHaguaTn net oH paboran pa3HocymMkoM raset, a B 1804 r.
NOCTYNUI B Y4EHUKU K nepennetynky Pnbo,
BCAYECKM NOOLLpABLLEM CTpeMeHne Papages
K camoobpasoBaHuto. apagesi Breknm
rmaBHbIM 0OpPa30M eCTECTBEHHbIE HAYKU
— xumuna n dunsunka. B 1813 . ognH um3
3akasudukoB nogapun Papaneto
npurracuTternbHble OUNeTbl Ha Nekuun
[emdopun [1aBM B KoporneBCKOM UHCTUTYTE, Chil
peLuatoLyo ponb B cyabbe toHowun. @apagen ¢ noMmollsbo [JoBu
nony4ymn Mmecto nabopartopHoro accucteHTa B KoporneBckom
NHCTUTYTE.
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O000LEeHHbIN 3aKOH 3fIeKTpPonun3a:
m= kQ m=pu It

Fn
Macca BewiecTBa, BblAeNIUBLLUEroca Ha 3neKkTpoae,
nponopuvoHanbHa obLwemy 3apaay, npoweaLwemy
yepes INeKTponuT
CM. onbIT!
K — anekTpoxummnyeckmm akemBaneHT (Tabd. 10 PbimkeBUnY)
Q —o6wunn 3apag Kn
M — MOnsipHaa macca Kr/Mmonb
N- BarieHTHOCTb
F= 96500 Kn/monb- noctoaHHaa ®apapesn
F=N_e=?
Na=6 10 % 1/monb-uyncno ABaragpo
e=1,6 107'° Kn- 3apsg anekTpoHa
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Ne 895* Moaene cutyaumum:

[aHo: CU ~ Karop AHop
n = 2 @G €’ Cu?*
t =40 muH = 2400c=2,4 10°c © € © g2
| = 4A c& 4
F = 96500= 9,65 10 Kn\morb S
v =7 m=kQ=py It
N>
nF
anropuTM peLleHus: _ _
1) nepeBoa B CW, M TSyt
2) Mmoaenb cUTyauuu, H nk
3) ypaBHeHue, v=4A 2,4103c =0,05 monb

4) BbIBOA (hOpMYIbI, 2 9,6510*Kn

5) pacyeT MOInb
WanumoBa T.A.. 257-131-355



NMpoBepbL cebA:
IB

lano Cu Perienune
m=18r=1,8 107 kr m=KkIt
I=2A m
k=03 107 kr/kxn t= kI
t=27 t=310% =
= 50( MHH)
KpUTepumn oueHKu 3agad

«5» -BbINMOJSIHEHbI BCe NMYHKTbI aJiFCOPUTMa
«4» - BbIMOJIHEHbI YeTbipe NMYHKTa aJiropnTtmMma
«3» — BbIMOJIHEHbI TPU NMYHKTA aJiroOpnTMa
«MUHYC» - HE CnpaBUJICA
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[MpoBepb cebA:

IIB
1ano Cun Penienue
t=20mua =1,2 103 ¢ m=KkIt
I=05A m
m, = 70,4 107 kr k= T¢ =
m, = 70,58 10~ kr m, —m,
k="? - — It -

=0,3 10 (xr/ka)
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<= KoHKypc nnakara!
-~ —

ManbBaHoOCTEr

nsA

PacdomHupoBaH

ManbBaHonnac
me
TUKa

NpumeHeHue

ANIeKTpoJsin3a

Mony4yeHune AnekTpononup

armnfoMnHuUA

OBKa
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KPUTEPUN OLIEHKM :

16 - TpeboBaHMA K NnakaTty
=16 - pernameHT ( 3MUH)
11"=416 - opaTopCcKue AaHHbIe

10 — NOHATHOCTb U3NOXEeHUSA
16 — oTBeTbI Ha BOMPOCHI

¥al

ANIEKTPONOJINPOBKaA



/3

-Bbly4YUTDb onpenernieHnsA.

ANEeKTPONUTLI
Ounonb
3neKTpOHMTMHeCKaﬂ anccouunauuna
PekoMmOuHauus )
Kputepumn oueHKU ypoka:
WoH 5 - BCe NOHAN, MOry cen4ac
ANeKTponus NOBTOPUTL
KaTop, 4 - B LeryioMm NOHAN, MOry
OTBETUTb Ha BOMNpPOChHI
AHO-D- 3 - MOHAN NUWb YaCcTb MaTepuana
BoccTaHOBNeHue «MWUHYC» - HAYEro He MOHAN
OkucneHue

-aHanu3 opMyr- 3aKOHOB 3J1IeKTPONun3a
-3aZ1a4M Mo XeraHuio

Yoauu!
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Ucnonb3oBanuch:

- KanycTtuH H. I'l. INegarornyeckmne texHonorMm aganTMBHOW LLUKOSb
n3gatenbCcknn LeHTp «Akagemusa» 2002r

- O.B.Akynosa un gp. KoHCTpynpoBaHue CUTYaUMOHHbIX 3a4au
ONs OLUEHKN KOMMNETEHTHOCTU yYallnxcs

- XXypHan «xmmMmus B wikone» Ne ? 1997r

- youtube. com onbIThl MO ANIEKTPONNIY

- WaxmaeBs H.M.n gp. OnemeHTapHbIn Kypc OU3NKN

- Anekceesa M.H. ®u3suka tOHbIM

- XogakoB KO.B. n gp. HeopraHunyeckaa xumus 9

- punsuka 10 nog pea. lNuHckoro AA.

-lllaxmaes H.M. donsnka 10

- Akoernea H.M. BbicTynneHune Ha KoHdepeHunu «Lar B byayuiee»
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CoaepxaHue npe3eHTaLUM:

AkTyanunsaums 3HaHmn (cnang 1)

Tema 1 3agayum ypoka (cnang 2)

[1naH ypoka (cnang 3)

[pynnoBon 3kcnepumeHT (cnangsl 4 - 6)
AnekTponutuyeckaa guccounauums (cnangbl 7 - 9)
MexaHunam nposogmmocTtu (cnangbl 10 — 13)
anektponus ( cnanabl 14 — 18)

O6006LWEeHHbIN 3aKOH anekTponuaa ( cnangbl 19 — 20)
PelwleHne 3agad Ha 3akoH anekTponusa (cnangbl 21 — 23)
10. lNpumeHeHne anekTponusa ( 3awmTa nsakara no cCBoMM
cnangam)

FE800 N O O SO

11. [\3, pedonekcusa (cnang 26)
12. Vcnonb3oBanuck (cnang 27)



