MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

XUMHYyeckue UCTOYHUKU TOKA:
3Heprusa ot INIeKTPOHOB

JNEeKTPOoNu3.

Knacc 11
YpoBeHb: 6230Bbli, yrny6neHHbIA

Llenu

. Pacnpep,envlTb MeTasjibl B nopAOKe BO3pacCTaHNA BEMNYUHDI HanpAXXeHWA, KOTOpOoe OHU
NPOn3BOAAT NPWN NCNOJIb30BaHNN B UCTOYHNKE TOKa.

+ WiccnepoBaTb NpoLecc 31eKTposvi3a PacTBOPOB 3JIEKTPOJINTOB.

lnaHupyembie pe3ynbTartbl

JIn4HOCTHBIE pe3ynbTaThl 06y4eHus

« Y yyawmxca ¢popmMumpyroTca no3HaBaTelbHble MHTEPEChl U MOTUBbI, HaNpaBIeHHble
Ha U3yyeHne XXMBON NPUPOAbI, @ TaKXKe NHTeNNEeKTyaNlbHble yMeHUA (CNOCOOHOCTb
[0Ka3blBaTb, CTPOUTb PACCYKAEHWSA, aHaNIM3NPOBaTb, CPAaBHVBATb, ieNaTb BbIBOAbI U Np.).
MeTtanpeameTHble pe3ynbTaTbl 06y4eHus
- MNo3HaBaTenbHble:

— OBajeHMne COCTaBAALWUMN NCCNIeOBaTENbCKOM [eATENBHOCTY -- yMEHUEM
HabntofaTtb, NPOrHO3MpPOBaTb, CTABUTb U NPOBOAUTb SKCNEPUMEHT, CPaBHUBATD
MONYYEHHbIN pe3ynbTaT C NPOrHO30M, ieNaTb BbIBOAbI 1 3aKJTIOYEHUA.

 PerynAatuBHble:
- yMeHVe Npeobpa3oBbiBaTb NPaKTUYECKYIO 3aauy B TEOPETUUECKYHO;

— YMeHVe NaHnpoBaTb COOCTBEHHYIO SKCNEPUMEHTasIbHYI0 AeATeNIbHOCTb MyTeM INYHbIX
HabnoAeHN NPU NOCTAHOBKE XMMUYECKMX SKCMEPUMEHTOB;

— CNOCOBHOCTb KOHTPONMPOBATb CBOMN AENCTBUSA;

— YMeHMe BeCTM NoMCK 1 GopMynmpoBaTh JOKa3aTesIbCTBO rMnoTe3bl HA OCHOBE
SMMUPUYECKN YCTAHOBJIEHHBIX GaKTOB NMPW BbINOHEHNY GPOHTANIbHbBIX Tab0PaATOPHbIX
nccnenoBaHuin.

+ KOMMyHVKaTUBHbIle:
— YMeHVe OpraHn30BbIBaTb COTPYAHNYECTBO B yuebHOW rpymnne.

- [pegmeTHble:
8 no3HasamesibHoU (UHMesiiekmyaseHoU) cghepe

— CNOcoBHOCTb 06 BACHATL NPOLIECCHI, MPOTEKAOLWME MPU NEKTPON3E PACnIaBoB U
pacTBOPOB;
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

— YMeHWE COCTaBNATb CXeMbl 3/1€KTPOJIM3a B pacrnjiaBaxXx N pacTBOpax;

— NMOHMMaHWe NPOBGSIeMbl COXPaHEHMA OKPYKatoLLen cpefbl;

8 UeHHOCMHO-0pueHMAayuoHHoUl cepe

— CNOCOBHOCTb aHaNIM3MPOBaTb 1 OLIeHVBATb NOCNEACTBIA A4S OKPY»KaloLlel cpeabl
ObITOBOW 1 NPON3BOACTBEHHON AEATENbHOCTU YeSIOBEK];

— YMeHNE NPUMEHATb TEOPETUYECKNE 3HAHNA MO XMW Ha NMPAKTUKE;

8 cthepe mpyodosoli OesmesibHOCMU
— 3HaHue 1 cobnoaeHre NpaBui PaboTbl B KABUHETE XUMUW;

- cobniofeHve npaBus PaboTbl C KOMMbIOTEPOM M APYTVIMU SNEKTPOHHBIMU
YyCTPOMCTBaMMN.

MexnpeameTHble CBA3N

« MaTemMaTuKa: npefcTaBieHne JaHHbIX B TabIMYHOM BuAe; COCTaBsieHMe Tabnuvy 1 paboTa
C HAMW; MOAENNPOBAHNE;

« NHPopMaTMKa: 1CNosb30BaHNE KOMMbIOTEPaA AsA NPOBeAEHUs SKCNEPUMEHTa,
NoCTPOEHMA rpaduKoB, NPeACcTaBAeHNA 1 aHaNn3a AaHHbIX; paboTa C SNEKTPOHHbIMM
Nprbopamm N MHCTPYMEHTaMU (BaTUMK HANPAXKEHWSA);

. d)msvu(a: noTeHumanbHaA N KNHETUYEeCKaA SHepPrnm, moaesin CTpoeHmnAa atoma,
MCNOJIb30BaHME OaTYMKOBDBIX CUCTEM ANA NpoBeAeHNA XMNYEeCKNX SKCNepMMEHTOB.

OﬁODVHOBaHMe (Ha oAHY rpynny yyawmxcs)

Mpu6opbl M HHCTPYMEHTDI
« Pernctpartop gaHHbix PASCO

. ﬂ,aTl-IVIK SNIEKTPUNYECKOTIO HalNpAXeHNA

JlabopatopHoe o6opyaoBaHue

« MepHbIV ynnnHap

« CtakaHnbl, 50 mn (2 wt.)

+ 3aXKUMbl TUNa «KKPOKOAWU» (2 LUT.)

« «[TpombiBanka» ¢ ANCTUATNPOBAHHOW BOAON

PeakTtuBbl U MaTepuanbl

- Toncrasa HUTb AN NPAXKa

« Hox pna Hape3ku opyKToB

+ 0,1 H pactBop xnopuaa Hatpus (NaCl), 5-10 mn

+ 0,1 H pactBop conaHon kucnotbl (HCI), 50 mn

- MepgHasa nnacTuHKa

 LlnHkoBas nnactmnHKa

« MarHveBasa nnacTmHKa

« [1Be unu 6onblue cnefyoLwmx NAacTUHOK: HUKeNb, CBUHEL, efe30 U OfIoBO
 JlumoH

« Nomugop (s6n0Ko, KnBK, kKaptodesb)
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MeToanyeckne pekoMeHaaLmuu ans yquTens

ba30Bble NOHATUSA

Yyawmmesa 4omKHbI 6bITb 3HAKOMbI CIEYHOLLME NOHATUSA
« Mopgenu cTpoeHus atoma

« KnHeTnyeckan n noteHUumanbHasa sHeprus

« JneKkTpONnUT

+ 3aKOH COXpPaHEeHWA SHEPrn

- BaneHTHasn JJIEKTPOHHAaA obornouka

ba3oBble ymeHud

Yualmecs JoMmKHbI 3HaTb OCHOBbI MOJIb30BAHUSA CUCTEMOI cOOpa AaHHbIX 1 YMETb U3MEHATb
TOUYHOCTb U3MEPEHUIA O »KESTAEMOTO PA3PALHOTO 3HAYEHNA.

[oaroToBka K naéopatopHoi pabote

1. NMpurotosbTte 100 Mn 0,1 H pacTBopa xnopuga HaTpuaA: pacteopute 0,58 r noBapeHHOM
conu (xnopmga HatpuaA) B 100 M1 AUCTUANMPOBAHHOM BOAbI. 3TOrO AOCTAaTOYHO ANA
fecAaTn nabopaTopHbIX Fpym.

2. Mpurotosbte 1000 Mn 0,1 H conAHON KNCOTbI MO0 13 KOHLEHTpUpoBaHHo (12 H), nn6o
13 pasbasneHHon (6 H) HCl. 3Toro goctatouHo ana gsaguatyi 1abopaToOpHbIX Fpynmn.

Paboma c koHyeHmpuposaHHou (12 H) HC/

a) HanenTe okono 500 Mn ANCTUNNMPOBAHHOM BOAbI B CTakaH Ha 1000 mn ¢
MeLlanKow;

6) meaneHHo fo6aBbTe, HenpepbiBHO Nepemewnsas, 8,3 mn 12 H HCl B cTakaH;

B) AaliTe pacTBOPY OCTbITb, 3aTEM OCTOPOXKHO nepeneinte B 1000-M1 MepHyto Konby
1 foneinTe QUCTUNIMPOBAHHYIO BOAY [0 METKM;

r 3aKp0|7|Te CTaKaH M aKKYpPaTHO TpuKAbl nepeBepHUTE ANA NOIHOIo nepemellBaHnA.

Paboma c pazbasneHHol (6 H) HCI

a) HanenTe okono 500 Mn AUCTUANMPOBaHHON BoAbl B 1000-Mn MepHYyto Konoby;

6) pob6asbte 16,7 mn 6 H HCl B BOAY 1 fonenTe AUCTUNNINPOBAHHYIO BOAY AO METKU;

B) 3aKpoWTe KoNby 1 akkypaTHO TPUXKAbl MepeBepHUTe AJA NOSTHOIo NepemMeLLVIBaHNA.

Meab moxeT ObITb HaI7ID,EHa B BnAe Mep,HOI7I NPOBOJIOKN, B NTEKTPNYECKNX NMPOBOAaX
1 B BUAe IMCTOBOIrO MeTasla B XO3ANCTBEHHbIX Mara3mHax.

LIMHK MOXHO HaTn B BUAE rajibBaHNYeCKM OLMIHKOBAHHbIX FBO3[€eN B XO3AMCTBEHHOM
MarasuHe.

Hukenb MOXHO HaNTK B BUae NPOBOJIOKN, I/ICI'IOJ'Ib3yeMOI7I B IOBEJIMPHOM €eNeE, B HEKOTOPbIX
cneynalninanpoBaHHbIX Mara3nHax.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

Mepbl 6e3onacHocTH

Mpu npueomosneHuu pacmeopos cobodatime crnedyrowue npasusaa 6e3onacHocmu.

- HapeBaiiTe 3aluTHble OYKM, NabopaTopHbIN GapTyK 1 3aLMTHbIE NEPUYATKM BO BPEMSA
paboTbl C KMcnoTamu. PekomeHAay0TCA BNAaro3alnTHble OUKM.

« Ecrin pacTBOpbI, cogepKalime KUCOoTbl, MONafyT Ha KOXY UK B INa3a, HEMeAJIEHHO
I'IpOMOI;ITe 3TN MecTa 06USbHbIM KOIMYECTBOM I'IpOTO‘-IHOVI BOAbI.

. npl/l pa36aBJ’IeHl/II/I KUCNOT BblAENIAETCA TEMNO, 6yane OCTOPOXKHbl BO BpeMA pa6OTbI co
CBeXenpuroToBJZIEHHbIMW PacTBOpPaMin U CTEKNAHHON I'IOCy,D,OIZ, TaK Kak OHN MOTyT ObITb
O4YeHb ropAavYnmn.

« Bcerpa fo6aBnaAiTe KNCNOTbI B BOAY M HKAK HE HA06OPOT, Tak Kak PacTBOP MOXET 6ypHO
BCKMMETb.

« PaboTaiTe c KOHLEHTPUPOBAHHbBIMU KNCIIOTaMU B BbITAXKHOM LLUKady; napbl MOryT ObITb
€OKNMU U TOKCUYHbBIMM.

. OCTepeFaVITECb OCTPbIX KPOMOK Ha MeTaJUTNYECKUX SJTEKTPOAAX.

+ He elwwbTe HUKaKOM efbl, UCMOJIb3YEMOW B STOM KCMEPUMEHTE. YTUAN3UPYITE GPYKTbl B
COOTBETCTBUM C MHCTPYKLUMUAMU YUUTENA.

MecTo nabopaTopHo# paboTbl B CTPYKTYpe ypoka

JaHHanA paboTa paclwmpaeT SKCNepUMEHTaNIbHOE M3yUYeHre Mo TeMe «INEKTPON3» B KNaccax
yrny6neHHOro n3yyeHuns Xumun. NMockosnbKy OHa NPOLOMXKMTENIbHA MO BPEMEHH, Ha Hee
cneflyet OTBECTU LieNbli YPOK.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

Knoy Kk otBeTam

CamokoHTponb

1.

ANeKTPUYECKNii TOK -- 3TO hopma

a) CTaTMYecKoro paspapaa;
6) NoTeHLManbHON aHepruy;
B) 3HEPrUN rOpeHus;

I) KNHETUHECKOMN 3HEPruu.

Y70 menaet atom CTabunbHbIM?

a) 3anofiHeHHas BaneHTHas 060/104Ka;

6) PaBHOE KONN4eCTBO NPOTOHOB 11 3T1IEKTPOHOB;
B) HepasHOe KOMM4ECTBO NMPOTOHOB U 3NEKTPOHOB;
r) MoTeps 3eKTPOHOB.

Mepoit yero aBnseTCA HanpsKeHne?

a) lNoTOKa 3/1eKTPOHOB;

6) 3Hepruy Ha efuHMLY 3apsaaa;
B) MoTepy 31eKTPOHOB;
)

r) BpemeHu peakuuu.

Onpepaenute NnpaBUAbHYIO NOCNEA0BaTENbHOCTb

A.

Onpefgenute HaNpPsHXKeHWE LHKA, NOTOM 3aMEHNTE LIMHK TPeMs
pPas3nnYHbIM MeTas1aMn, TakXxe oOnpenenss HanpaxxeHue.

3amenute HCI ninmoHOM, NOTOM NOMUAOPOM 1 ONpeaenuTe
HanpspKeHne, KOTOPoe NPON3BOLUT KX MeTa.

CobepuTe XUMNUYECKNI NCTOYHUK TOKa, ncnonb3ys 0,1 H HCI B
Ka4eCTBe 3/1eKTPOSIUTA 11 Meflb C LIUHKOM B Ka4eCTBe 3MeKTPO/0B.

Ha ocHoBe CO6PaHHbIX AaHHbIX PACMOI0XMTE METansibl B MOPALKEe
HanpsaxeHna, KOToOpoe OHW NPOU3BOAAT, KOrAa NCMOJIb3YHOTCA B
NCTOYHWKE TOKa.

Xopa pa6otbl

Bonpoc Ne 1.

Y10 Takoe anekTponuT? Kakue BeLLECTBA OTHOCATCS K 3NeKTPOIMTamM?

Bonpoc Neo 2.

Heo6xoanmo nu UMeTb pasfesibHble CTakaHbl Ansa MegHON U LHKOBOK
NNacTuHoK? O6bACHUTE.

[paBurbHbIA OTBET: T)

[MpaBunbHbIA OTBET: )

[MpaBusbHbINA OTBET: 6)

MpaBUNbHbIA OTBET:
B,A B, T

ANeKTPOnNTbI -- 3T0
BELLIECTBA, PACTBOPbI

UnK pacnnasbl KOTOPbIX
MPOBOAAT ANEKTPUYECKMIA
ToK. K anektponuTtam 0THOCAT
pacTBOPbI KNCNOT, LLESIOYEN 1
conei.

LInHK 1 Mefib 10MKHbI 6bITh B
pa3HbIX CTAKaHaX, 4TOObI OHN
He Kacanuch Apyr apyra.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

Coop aaHHbIX

Bonpoc Ne 3.

Kakas nepemeHHas 6bina 3aBUCUMOIA, a Kakast — He3aBUCUMONA
B 3KCMepPUMEHTe, NpeAcTaBieHHOM?

Xop pab6otbl

Bonpoc Ne 4.

SIBNAETCA NN NMUMOHHBIN COK 3N1eKTPONUTOM? QObACHUTE.

Bonpoc Ne 5.

Mepoit 4ero ABNAeTCA HanpsHKeHue?

AHanu3

1.

Pacnonoxute MeTansibl B NopsLKe BO3pacTaHus HanpsXKeHus,
KOTOPOE OHW NMPOU3BOAAT, KOrJa HAXOAATCA B COCTaBe UCTOYHMKA
Toka ¢ 0,1M HCI B kayecTBe 3eKTponuTa (nepablii cTonbew,
HanpsHKeHuin). HaynHamte ¢ HanbonbLunx!

Pacnonoxwre mMeTanbl B NopsiAKe BO3pacTaHNs HanpshxeHus,
KOTOPOE OHM NPOU3BOAAT, KOrfia HAXOAATCA B COCTaBE MCTOYHMKA
TOKa — NIMMOHHOr0 COKa (BTOPOII CTONGEL, HanpsXxeHnit). HaduHaite
C HanbonbLmx!

Pacnonoxute meTansisl B NoOpsALKe BO3pacTaHUs HanpsXKeHus,
KOTOPOE OHW NPOU3BOAAT, KOrJA HAXOAATCA B COCTABE UCTOYHIKA
TOKa — momuaopa (TpeTunii cToNbeL, HanpshKeHuit). HaunmHainte ¢
HanoosbLUnX!

AHanu3s

1.

Kakne KOMMNOHEHTbI HEOOXOAUMbI AN CO3AaHUSA UCTOYHNKA TOKA?

OkasbIBaeT N KaKoe-To BANUSHME TO, U3 YEro cAenaH XMMUYECKNii
NCTOYHNK TOoKa (HCI, TMMOHHBI COK U MOMUAOP), Ha
pacnosioXeHne MeTansioB?

OTKyna 6epyTca 3/1EKTPOHbI B UCTOYHMKE TOKA?

KNIV Y

3aBUCUMOV NEPEMEHHOI 6b10
HanpshXeHWe 1 ero 3Ha4eHue

B BOMbTax. Hezasmcumon
NepPeMeHHOI ABNANNCH TUMbI
MeTasios.

JINMOHHBIi# COK SIBNSIETCS
9NeKTPONUTOM, TaK KaK 370
PacTBOP NIMMOHHO KUCMOThI.

Hanps>xeHue usmepser
SHEPruio eanHNLIbI 3apaja
(KOTOPBIN BO3HMKAET M3-3a
Pa3HOCTM NOTEHLMANIOB MEX Y
[BYMSs MeTannamu).

MeTansibl pacnosioXeHsb!
Ha4uMHas 0T MaKCUManbHbIX
3HAYEHUIN HANPSHXKEHNA K
MUHUMaTTbHBIM: Mg>Zn>Fe>Ni.

MeTansibl pacnosioxeHsb!
Ha4uMHas 0T MaKCMManbHbIX
3HAYEHUIN HANPSHXKEHNA K
MUHUMaTTbHBIM: Mg>Zn>Fe>Ni.

MeTansibl pacnosioxeHsb!
Ha4MHasa 0T MaKCUManbHbIX
3HAYEHUN HANPSHXKEeHNA K
MUHUMaTTbHBIM: Mg>Zn>Fe>Ni.

\CTOYHMKM TOKA CAenaHbl
13 IBYX pasHbIX MeTanos,
MpOBOAHMKA, PacTBOpa
9NeKTpONIUTa U CONEBOr0
MOCTMKA.

Tun XMMUYECKOro NCTOYHNKA
TOKa He BNUAET Ha
pacnonoXxeHne mMeTassios.

9NEKTPOHBI MPUXOAAT OT
60nee aKTMBHOrO MeTana K
MeHee aKTUBHOMY.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

4. |13 KaKoli napbl 3NEKTPOAOB MONYYUTCA HAMGONEE MOLLHBIA UCTOYHUK  ONEKTPOAaMI, KOTOPbIe
TOKa? Kak Bbl y3Hanm? 06pasytoT Hanb0osee MOLLHbIN
CTOYHMK TOKA, ABASIOTCA
MarHuii n Megb 6narogaps
TOMY, 4TO OHUM UMEtoT
Han6oNbLLY0 PasHOCTb
MOTEHLNaNoB.

BbiBoabI

Bonpoc Ne 1. Bce oty NCTOYHMKM TOKA

COJepXxat AiBa Tuna MeTansios,
IcTo4HMKM TOK2 BbIBAIOT BCEX (DOPM, Pa3MEpPOB 1 HAMPSKEHUS. NPOBOAHUK NS NOTOKA

AKKyMynaTopbl Ans MallvH, TefiePOHHbIe 6aTapen, KOMMbIOTEPHbIE 3NEKTPOHOB U PACTBOP
6arapeu 1 6araperiku Ans (OOHAPUKOB OTANYAKTCA APYr OT Apyra. ANEKTPONUTE, PA3AENEHHbIi
O6bsCHUTE, B 4EM OHM MOX0XM, U MPEAN0XKNTE MPUYMHY, U3-3a KOTOPOM MeMBpaHoii, AeiCTBYIOLei
OHW [at0T pas3Hoe HanpshXeHue Toka. NO0GHO CONEBOMY MOCTMKY.

PasHble TMbl UCTOYHNKOB
TOKa MOTYT NCNoJ1b30BaTh
pasnn4Hble MeTansbl 1
PacTBOPbI 3NIEKTPOJIUTOB, YEM
1 06bACHSAETCA TO, Y4TO OHM
FEHepUpyrT TOK C Pa3yin4HbIM
HanpsXxeHnem.

Bonpoc Ne 2. /ICTOYHMKYM TOKa «CagsaTCs»,
Koraa MeTannunyeckui
loyemy, Bbl lymaeTe, 6atapeun «cagsrcsa»? ANEKTPOL, KOTOPbIiA
TEHEePUPYET 3M1eKTPOHBI,
MOJTHOCTbIO pacxomyeTcs
B pe3ysnibTate X1MnU4ecKon
peakLum.

Bonpoc Ne 3. MHOrum 351eKTPOHHbBIM
npuéopam HyXHo 6osiee

Kak Bbl AymaeTe, No4eMy MHOTMe 3N1EKTPOHHbIE NpUOOpPbI TPebYHT 6onee OHO 6aTapeiiki 13-3a TOro,

0AHO# 6aTapeitkn? 4TO CXeMa 3NeKTPOHHOrO
npuéopa TpebyeT 60/bLLEro
HanNpsXKeHUs, Yem MoXeT
[aTb, UNW Ans TOro, YT06b!
YBENUYUTb ANNTENbHOCTD
paboThbl 6aTapen.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

BbibepuTte npaBunbHbIA OTBET

1. B XMMM4YECKOM UCTOYHUKE TOKA 3JIEKTPMYECTBO reHepupyercs
NOTOKOM:

a) (OPYKTOB;
6) MeTassoB;

B) NPOTOHOB;
r) 371EKTPOHOB. [TpaBusibHbIA OTBET: T)

2. B 6arapee 13 IMMOHA JIMMOHHBIN COK ABNAETCS:

a) MeTansiom;

0) 3N1EKTPOHOM;

B) 3/IEKTPOSIUTOM;

) MICTOYHUKOM HanpshKeHns. lpaBurbHbINA OTBET: B)

3. HanpsxkeHne — 3T0 U3MEpPEHMe:

a) KONUYeCTBa 3NIEKTPOHOB;

6) pasHuLibl B CPOACTBE C ANEKTPOHAMU;

B) paboTbl, HEO6XOANMON [N MEePEMELLEHNS ANEKTPUYECKOr0 3apsfa;

I) KOHLEHTpALMK CoNn BO (OpyKTe. lMpaBusibHbIA OTBET: B)

4. B NCTOYHMKE TOKA 3J1EKTPOHbBI FEHEPUPYOTCS U3:

a) MEeTanIM4eckoro aneKTpoaa;

6) thpyKTa;
B) NPOBOJHUKA;
r) anekTponura. [paBubHbIN OTBET: a)

5. B XUMn4eCcKOM UCTO4HMKE TOKA XUMUYECKas 3Heprus
KOHBEPTUPYETCA B:

a) NOTEHLMANbHYI0 SHEPTUIO;
0) 9N1eKTPNYECTBO;

r) CBeT. lpaBunbHbIN OTBET: 6)
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