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1.IEJIA Y 3AJAYM U COUTIIVHBI

1.1.10esm AucHUNIMHBI oOecrieueHne PyHIaMEHTaTbHON XUMHUYECKOU ITOATOTOBKH,
(dbopMUPOBaHNE HABBIKOB SKCIICPUMEHTAIBHBIX UCCIICIOBAHMIA JIsI U3yUCHHS CBOWCTB BEIICCTB
Y UX PEaKIMOHHOU CITOCOOHOCTH C TIO3UITUH COBPEMEHHOM HAYKH, ITO3BOJIIONICH Oyaynum
CIEIMAIICTaM OPUEHTHPOBATHCS B HAYIHO-TEXHUIECKOW MH(OpMALIHH, UCTIOTH30BATh
MIPUHITUIIBI ¥ 3aKOHBI M TEXHOJIOTHHM XHMHH, & TAK)KE PE3YJIbTaThl XUMUYCCKUX OTKPBITHH B TEX
00JacTsIX PaIuO3IEKTPOHHON MPOMBIIINIEHHOCTH, B KOTOPBIX OHU OYIYT OCYIIECTBIISITh CBOIO
poeCCUOHATIBHYIO AEATEIbHOCTb.

1.2.3aga4n ocBoeHHuA TUCIUILIUHDBI:
'YCTaHOBHCHI/Ie HpeIICTaBJIeHI/Iﬁ 0 pOJII/I XUMHUHU U XUMHUYECCKUX CUCTEM B Opr)KaIOH_[eM
MHDE;
-I/I3y‘IeHI/Ie OCHOBHBIX HOHSITI/II>'I 1 3aKOHOB XMMHHU, OBJIaACHUEC MCTOJaMH peH_ICHI/ISI
MPAKTUYECKUX XMMHUYECKHUX 3a7a4 MPU KOHCTPYUPOBAHUH PAJUOAIIEKTPOHHBIX CPEJICTB;
OCBOCHHEC OCHOBHBIX XUMHUYCCKUX TGOpHﬁ, ITO3BOJISIFOIIIUX 60.]166 FJIy60KO IIOHATH
NPUPOIY U MEXAaHU3M XMMUUYECKUX MPOIECCOB, MPOTEKAIONIUX B UCCIEAYyEMbIX CUCTEMA B
TCXHOJIOTHUAX HpOI/I3BOI[CTBa paI[I/IOE)JIeKTPOHHBIX CpCIICTB.

2.MECTOJUCIHUIIIUHBIBCTPYKTYPEOIIOII
JuciumanHa «XHMHSD» OTHOCUTCS K TUCHMILIMHAM 00s13aTebHOM YacTH Oj10ka b1.

3.JIEPEYUEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110 JTUCHUITJIMHE
[Ipouecc n3yueHus: AUCUUILTUHBI «XUMHUS» HalpaBlieH Ha (GOpMHpPOBaHHUE CIECAYIOUINX
KOMIICTCHITHM
OIIK-1-CnocobeH ucnoip30BaTh MOI0KEHUS, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK U
MAaTEeMaTUKH ISl PEIICHUS 3a7a4 HHKEHEPHON NeATeTbHOCTH

PesynbTaTnl 00y4eHusi, XapaKTepu3ywume

KoMmnerenuus
ChopMHpPOBAHHOCTH KOMIIETCHIMHU

OIIK-1 3HaTh:

- OCHOBHBIE 3aKOHBI M TOHSATHS XUMHHU

- CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX U OPTraHUYECKUX
COCIUHCHHI,

- DJICKTPOHHBIE CTPYKTYPbI aTOMOB 1 Ha UX OCHOBE
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U COEAUHEHHIA;
- oco0eHHOCTH 00pa30BaHMUs XUMUYECKOU CBSI3U B BEIIIECTBAX;

- OCHOBBI XUMUYECKOW TEPMOJIMHAMUKYU U KUHETUKU;
- OCHOBBI JIEKTPOXUMHUYECKUX MPOLIECCOB U TEXHOJIOTUH.

YMmers:
-IPUMEHSATh OCHOBHBIE XUMUYECKUE 3aKOHBI JIJISl pEIICHUS
MPUKJIAHBIX 3a/1a4;

-IIPUMEHSATh IPUOOPETEHHBIE 3HAHUS U3 PA3JINYHBIX Pa3/IeoB
XUMUU JUIs IPOBEJAEHUS XUMUYECKUX IIPOLIECCOB U CUHTE3a
XUMHUYECKHUX POJYKTOB JJI PAIUOIEKTPOHHOMN
MIPOMBIIIIIIEHHOCTH.

Bmaners:
-HaBbIKaMHU MMPAKTHUYECKOT0 MPUMEHEHUS] 3aKOHOB XUMUHU TSI




pelIeHrs MPaKTUYECKUX 3a7a4 IPU KOHCTPYUPOBAHUU
PaAMOAIEKTPOHHBIX CPEACTB;

- METO/IaMU pacyeTa MapaMeTpoB XUMUYECKUX MPOLIECCOB JIJIs
TEXHOJIOTHI IPOU3BOJICTBA PAUO3IEKTPOHHBIX CPEJCTB.

4. OFBEM JUCHUATIAHBI (MOIY.JIST)
O61ua51 TPYAOCMKOCTb TUCHUIITIMHBL «XUMHL» COCTABIAET 9 3a4ETHBIX CAUHMUII.

Pacrnipenenenue Tpy10eMKOCTH AUCUMILIMHBI IO BUJIaM 3aHATUI
Ounas ¢popma o0yueHus

Bun yae6HO# paboThI Bceero CemecTpbl
4acoB 1 2

Ay/IMTOpHBIE 3aHATHS (BCEro) 144 72 72

B ToMm uncie:

Jlekuun 12 36 36

[Tpaxtuueckue 3ausarus (113)

JlaGopaTopHbie padoTsI (JIP) 72 36 36

CamocrosiTesibHas padora 144 54 90

KypcoBoii npoekt

KonTponbHas pabora

Bug npomexxyTodHOM arTecTauuu — + +

3a4eT C OLICHKOU

Bug npomexyTodHOM arTecTauuu — + +

9K3aMeH

OO6m1ast Tpy10€MKOCTh 324 126 162

qac 36

9K3aM. e]l.

3aounas popma o0yueHus

Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB 1 2

AyIUTOpHBIE 3aHATHSI (BCET0) 22 14 8

B ToMm unce:

Jlexun 8 4 4

[Tpaxtrueckue 3ausarus (I13)

JlaGopartopusbie pabotsl (JIP) 14 10 4

CamocrosiTesbHasi padoTa 289 126 163

KonTtpons 4 9

KypcoBoii npoekt

KonTponbnas pabora

By npomeXyTo4HON aTTecTaluy — + +

3a4eT ¢ OLICHKOU

By npomexyTo4HOM aTTecTaluy — + +

9K3aMeH

OO6m1ast Tpy10€MKOCTh, Yac 324 140 171

3ad4. eJl. 4 5

3K3aM. €]I. 13 4 9




5. COJEPKAHUE JUCHUILINHBI (MOLY.JIS)

5.1. Conep:xanue pa3esioB TUCUUIJIMHBI M pacnpe/ejeHne TPYA0eMKOCTH 110

BUJAaM 3aHSATHI

o4Has ¢opMa 00y4eHHs

Ne | HaumenoBaunue
TEMBI

ConeprxaHue pasjena

Jlex

IIpax
3aH.

JIa0.

3aH.

CPC

Bcer

qac

1 CEMECTP

BBenenue.
OcHOBHBIE
3aKOHBI XHMHH.

Jlexnusg 1. Beenenue.
[IpenmMer u 3a1a4u XUMHH.
PoJib XUMHH B CO3aHUU
MaTepUAIbHO- TEXHUYECKON
0a3bl cTpanbl. BzanmMocBs3b
XUMHH C APYTUMU HAYKaMH.
3HaueHHnEe XUMHYECKUX
3HAHUU I CTYJECHTOB
Hanpasienus 11.03.03
KounctpymnpoBanue u
TEXHOJIOTHS

AJIICKTPOHHBIX CPEJICTB.
OCHOBHBIE 3aKOHBI XMMHUH.

12

18

Xumnueckas
TEPMOAUHAMHUK
a, KHHETHKA "
paBHOBecHe.
Kartaamus.

Jlekums 2. DHepreTrka
XUMHUYECKHX MPOIECCOB.
OcHOBHBIE IOHATHSA
XUMHYECKON
TEPMOJUHAMUKU. BHyTpeHH:s
SHEPrHs U SHTAJIBIINS
cuctemsl. HyneBoe u nepsoe
HA4aJio TEPMOJUHAMUKH.
3axoH ['ecca u ero ciencTsus.
TepMOXUMHYECKUE paCUETHI.
OCHOBBI TEPMOXHMHH.
Bropoii 3a koH
TEPMOJMHAMUKHU.

Jleknms 3. DuTponus. 3akoH
bonenmana. CtaTuctudueckas
MHTEPIIPETALNS SHTPOIINH.
Tperwnii 3ak0H
TEPMOJMHAMUKHU.
OHTPONUNHBIN U
SHTAJBIUUHBINA (AaKTOPHI
XAMHUYECKHX PEaKIUM.
Oneprus ['nb6ca.
HamnpaBneHHOCTB

12

26




XUMHYECKHUX MPOIECCOB.
XuMHueckasi KHHeTUKa U
paBHOBecre. OCHOBHBIE
MMOHSITHSA XUMHUYECKOMN
KUHETUKHU: CKOPOCTb,
KHHETHUYECKOE YpaBHEHUE.
Jlekuusi 4.CxopocTh
XUMHYECKON TOMOTCHHOM
pEaKIUU U €€ 3aBUCUMOCTb OT
KOHLIGHTpAallUU U
TeMnepaTypbl. 3aKOH
nerictBusa macc. [IpaBuiio
Bant-T'odda. Koncranra
CKOpPOCTH PEaKLUH.
YpaBHenue Appenuyca.
DHeprusi akTUBAIUH.
["'omoreHHsbI€ ¥ T€TEpPOreHHbIC
XUMUYECKHE PABHOBECHS.
XUMHYECKOE pABHOBECHE.
[Tpunuwmn Jle-Illatense u ero
cnencrus. Karanusaropsl u
KaTAJINTUYCCKHUE CUCTEMEL.

Peakumnonnas
CIIOCOOHOCTHL
BelIeCTB.

Jlekuust S.KBaHTOBO -
MEXaHUYeCcKas MOJEIIb
CTPOEHUA aTOMA.
JIBOMCTBEHHBIN XapakTep
MHKPOYACTHUL, TOBEJICHUE
JJIEKTPOHA B aTOME.
Vpasuenue Jlyn ne bporns.
BosHOBBIE CBOMCTBA
anekTpoHa. [IpuHnun
HEOIPEIEIEHHOCTH
I'eitzenbepra. BoaHosas
byHKIUSA. YpaBHEHUE
[Ipenunrepa. KsantoBbie
Yrclia ¥ aTOMHBIE OpOUTAIH.
PU3NYECKUI CMBICIT
KBAHTOBBIX YUCEII.
DHepreTuyeckue ypoBHU U
IIOAYPOBHH B aTOME.
MHOTr031€KTPOHHBIE ATOMBI.
DHepreTuYecKu ps.
[TpuHIIMTT HAUMEHBIIEH
sHepruu, npuHuun [laynu u
€ro CIJIEJCTBUS, TPABUIIO
I'ynna u npasBuio
Krneukosckoro.

Jleknusi 6. DnexTpoHHas

CTPYKTypa aTOMOB U €€ CBS3b
C NIEPUOJUYECKON CHUCTEMOM
aneMeHTOoB. [lepuoanueckuil

10

12

30




3aKkoH u cuctema JI.11.
MenneneeBa u
NepUoANYecKas CUCTEMA.
3aKOHOMEPHOCTH U3MEHEHUS
ATOMHBIX PaJInyCOB
AJIEMEHTOB 110 TIEPUOAAM U
rpynmnaM. DHepreTudeckue
XapaKTePUCTHKU aTOMOB:
SHEPrusl HOHU3ALUHU, SHEPT U
CPOJCTBA K 3JIEKTPOHY H
AIIEKTPOOTPHUIATETLHOCTb.
3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKUX
3JIEMEHTOB U UX COCIMHEHUN
B MIEpUOAX U IpyImax.
3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB U THJIPOKCH/IOB 10
nepuoaam u rpynmnam. Cxema
Koccemns.

Jexkuusa 7. Kpanroso-
MEXaHUYECKast TCOPHS
XUMHYECKOM CBsI3U. Moienb
l'eritnepa-Jlongona.
OCHOBHBIE II0JIOKEHUS U
MOHSTHS METOA BaJICHTHBIX
cBszeit (BC). OcHoBHBbIE
XapaKTEPUCTUKN XUMUYECKOI
CBSI3M (PHEPrus U UIMHA
CBSI3H).

Jexnus 8. KBanroso-
MEeXaHUYeCKast TeOPHs
BajeHTHOCTH. CBOMCTBA
KOBAJICHTHOH CBSI3U
(HACHIIIAEMOCTb,
HaIpaBJIEHHOCTD,
nonsipu3anus). ['ubpuansanms
ATOMHBIX OpOuTaseH.
JloHOpHO-aKIENTOPHAS CBSA3b.

Jexnua 9. Meraummyeckas
cBs3b. loHHas CBA3b.
CBolicTBa KOBAJIEHTHOM
CBSI3H.

OKHCINTEIBHO-
BOCCTAHOBHTEIb
Hble peaKkIHu.
CsoiicTBa
METAJLJIOB.

Jlekmusa 10. OxkucanTensHO-
BOCCTAaHOBHUTEIILHEIE CBOMCTBA
BemiecTB. IloHsaTHE O cCTenIeHn
OKHCIIEHHS 3JIEMEHTOB B
coeMHEHUIX. THUIIBI
OKHCIINTENHEHO-

12

24




BOCCTaHOBUTEIIbHBIX
peakuuii. OKUCAUTENN U
BOCCTaHOBUTEIIN.
Knaccugukarus pazinaHbIx
COEJIMHEHUH B 3aBUCHUMOCTH
OT UX OKHUCIIUTENIbHO-
BOCCTAHOBUTEJIbHOM
¢ynkunu. OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA
KHCJIOT. BiusiHue cpenbl Ha
XOJ] OKUCIIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIX
peaKuui.

Jlexnusa 11. OxuciauTeabHO-
BOCCTAHOBHUTEJIHHBIC PEAKIINH.
KonuuectBenHnas
XapaKTEPUCTUKA PEAKLIUN.
Ypasuenue HepHcra.
MeToset mogbopa

KO3 PHUITUEHTOR B
YpaBHEHUAX OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX
peaKIuu.

OO0111e CBOMCTBA METAJIJIOB.
MeTo bl MoTy4eHus
METAaJJIOB, CILIABEI,
HpI/IMeHeHI/Ie B TCXHHKC.

XuMmuuyeckue
CHCTEMBI.
PacrBopsbl.

Jexknus 12. Pa30aBieHHBIE
pPacTBOPBI HEANIEKTPOIUTOB.
3axoH ['enpu. 3akon Payns.
OcMoTHYECKOE TaBIICHHUE,
TEMIEPATYPHI KUTICHUS U
3aMep3aHus PacTBOPOB.

Jleknms 13. PactBopsl
AMEeKTPoJIUTOB. CUIIbHBIE U
cy1a0ble 3JEKTPOITUTHI.
N3oTtonnyecknii

KO3 (UIIHEHT.

Jlekuusi 14. 3akoH
OctBanpaa. CocrosiHue
PacTBOPOB CUIIbHBIX
A1eKTpoauToB. COCTOsTHUE
PacTBOPOB CUIIbHBIX
AIEKTPOJIUTOB. AKTUBHOCTH U
MOHHAas1 CUJjia pacTBopa.
[ToHsiTHE O KUCIIOTHO-
OCHOBHBIX UHIUKATOPAX.
PaBHOBecue B pacTBopax
aneKTpoauToB. Ilpousseaenue

10

14

30




pacTBOPUMOCTH.

Jlexkums 15. Bogopoausbrit
nokasaress pH. ['mapoinus
coneii. Koncranra
TUAPOIIH3A.

Jexnusa 16.
DJIEKTPOIUTHYECKAS
nucconmanusa. CTerneHn
muccormanuu. Koncranra
Jucconuanuu. Jluccouuanus
BO/JIbl. loHHOE TTpOM3BEICHNE
BOJIbl. pH — BomopoaHbIit
MOKa3aTellb PEaKIMKU BOJIBI.

JucnepcHbie
CHCTEMBI.

Jlexnus 17. TucniepcHoe
COCTOSIHHE BEILECTBA.
CocrosiHUE BeIeCTBA HA
rpaHumIie pasjaena das.
Komnonasl 1 KoJmongHbIe
pactBopsl. D dext Tunmans.

Jlekmusa 18. CsoiicTBa
KOJUIOUTHBIX PACTBOPOB.
Kunernueckas u
arperaTuBHAasi yCTOMYMBOCTD
KOJUIOMIHBIX CUCTEM.
KomnonHeie pacTBopsl B
MIPUPOJIE U TEXHHKE.

10

16

Hroro 3a
ceMecTp

36

36

72

144

2 CEMECTP

DJIEeKTPOXUMUY
€CKHe CHCTeMBI.

Jleknus 19. OcHOBBI
AIIEKTPOXHUMHUHU.
Bo3HHUKHOBEHHE CKayKa
MOoTEHIMaIa Ha MeK(a3HOoI
I'pPaHULE MPOBOJIHUKOB |- rO 1
2 - TO posa. DIEeKTPOTHBIE
cuctembl. CTaHIapTHBIN
AJEKTPOIHBIN MTOTEHIINA.
Bonopoanslii 21eKTpo.
VYerpoticTBo u paboTa
raJIbBAHUYECKOTO JIEMEHTA.

Jlexkuus 20. SBienne
MOJISIpU3aLUU U
JIETOsApr3ai. XUMUYECKUE
HMCTOYHUKU TOKA.
TeopeTnyeckre OCHOBBI
ANEKTpOau3a. SBieHue

10

10

16

36




MOJISIpU3ALUN
(mepeHanpsiKeHus).
Bonopoanoe
NepeHanpsHKEHre. Y paBHEHUE
Tadens.

Jlexuus 21.
ITocaemoBaTeIbHOCTH
AIEKTPOJIHBIX MPOIIECCOB.
3akonsl dapazes. Beixon no
ToKy. TexHuueckoe
MPUMEHEHHE JJICKTPOJIN3A.
DnekTpopaduHUPOBAHUE.
ONEeKTPOIKCTPaKLUS.
I'anpBanoOTEXHUKA.

Jlexuus 22.
DIIEKTPOXUMUYECKAS
00paboTKa METaJIOB.
AHO/THBIE TTOJISIPU3ANIHOHHBIC
KpUBbIe. AHOJIUPOBAHHE.
Tpasnenue.

Jexknus 23. TexHoaoruu
HaIpaBJICHUS
11.03.03KoHncTpynpoBanue u
TEXHOIOTHS

AJIEKTPOHHBIX CPEJICTB.
DnekrpopaduHUpPOBAHUE.
DNEeKTPOIKCTPaKLHS.
I'anpBanoTexXHUKA.

Koppo3us
METAJVIOB H
MeTOoabl
3aIMTHI OT
KOPPO3HH.

Jlexums 24. OcHOBBI
Koppo3uu. XapakTepucTuKa
KOPPO3UOHHBIX MTPOLIECCOB U
UX Kiaccuukanus.
Xumuueckas u
AIIEKTPOXUMUYECKAs
kopposus. Jlekuus 25.
DIEKTPOXUMHUYECKAS
koppo3sus. Kopposus ¢
BOJOPOJAHOU U KMCIIOPOIHOMN
Jenonspuzanyein. MeTtobl
3aIlUTHI OT
ANEKTPOXUMUYECKON
KOPpO3UH. 3HaYEHUE JJIs
TEXHOJIOTHIl HallpaBJIeHUs
11.03.03KoncTpynpoBanue u
TEXHOJIOTHS

AIIEKTPOHHBIX CPE/ICTB.

Jlexnusda 26. Xumuyeckas
KOppO3usi. 3aKOHBI POCTa
OKCHIHBIX IUIEHOK. MeTobl

16

28




3alIUTEI OT XUMHUYECKOH
KOPPO3HH.

OcHoOBHBIE
N0JIOKEH U
OpPraHuYecKoi
XUMHH.

Jeknus 27. OcoOeHHOCTH
OPraHMYEeCKUX COCTUHECHUH.
Teopust XUMHUECKOTO
CTPOEHHUS OPraHUYECKUX
coenuHenuit A.M. bytneposa.
THIBI XMMHYECKOM CBSI3H.
KoBaneHTHas CBSI3b.
VYTreBoaopoibl: ajJKaHbl,
aJIKEHBI, aJIKaJCHbI, aJIKUHEI.
IIpupoa XMMHUYECKOH CBS3H.

Jlexnus 28. Knaccudukamms
¥ HOMEHKJIaTypa
OpPraHUYECKUX COCTUHEHHIA.
Tunbl n3omepun.
DnexTpoHHBIE AP (HEKTHI
3aMECTUTEIIEH B
OpPraHUYECKUX COCTUHECHUSIX.
Krnaccudukanus
OpPraHMYECKUX PeaKIMid U uX
MEXaHHU3MBIL.

Jlekuusa 29.
AJMIUKINYECKUE
COCIIMHEHUS. APOMATHUCCKUE
COCIMHEHUS C OJTHUM
OEH30JIBHBIM STPOM.
CtpoeHune MoJIeKyIIbl
6enzona. Homenkiatypa u
nzomepusi. [IpoMbIIieHHBIC U
1ab0paTOPHBIE METOIbI
noxydeHus. ['omomoru
6enzona. Tomyor.
OpuenTtupyoliee 1elcTBUE B
OEH30JIbHOM KOJIbLIE.
duznyeckre U XUMHUECKHE
cBoricTBa. [Ipumenenune B
MIPOMBIIIIIICHHOCTH.

Jexuus 30.
Kucnopoacoaepxaniue
annpaTUIECKUe COeqMHEHUSI.
IIpencrasienue o
TUAPOKCHIICOACPKAITUX
MIPOU3BOHBIX
YTJIEBOJIOPOIOB:
O/IHOATOMHBIE CIIUPTHI,
denonsl. [TonsiTue o
KapOOHUJIBHBIX COSTMHEHUSX:
anpaerunbl. KapOboHoBeie

16

32




KHCJIOTHI.

[EEN

Mommmepbl 1
0JIUTOMepbI U
UX NpUMEHeHue
B
NPOMBIILIEHHOC
TH.

Jlekuusa 31. OOmue
CBEJICHUS O TOJIUMEpax.
Meroabl oy4eHus
nosimepoB. [lonmumepusanus
u nosimkoHaeHcauus. dopma
U CTPYKTYpa MaKpOMOJIEKYJ
MIOJIMMEPOB.

Jleknusa 32.Dusuko-
XUMUYECKHUE CBOKCTBA
noJyIMMepoB. B3zaumopeiicteue
MIOJINMEPOB C
pactBopuUTeisiMU. PacTBOpbI
nonumepoB. [Ipumenenune
nosmmMepoB. OOIIMEe MOHITHS
00 onuromepax. Cunres
BBICOKOMOJICKYJISIPHBIX
COEeIMHEHUI.

Jlekums 33. [lonumeps! u
OJINTOMEPBI U UX IPUMEHEHHE
B PaIMOTEXHUYECKOMN
MIPOMBILIIIEHHOCTH.

Jlexnus 34. OcHOBHbBIE
TEXHOJIOTHH, UCTIOJIb3yEMBbIE
st Harpasiienus 11.03.03
KoncrpynpoBanue u
TEXHOJIOTHS

AIIEKTPOHHBIX CPEJICTB.

10

16

34

MeTtaniabl
BBLICOKOH
NMPOBOAUMOCTH.

Jlekust 35.001mue cBolicTBa
MeTamioB. CBoOMCTBa
METaJII0B BBICOKOM
MPOBOANMOCTH (JTIOMUHUH,
MeJb, cepedpo).

Jlekums 36. [Ipumenenne
METaJVIOB BBICOKOM
IIPOBOAMMOCTH B
TEXHOJIOTUSX HaIllpaBJICHUS
11.03.03KoncTpynpoBanue u
TEXHOJIOTHS

AIIEKTPOHHBIX CPE/ICTB.

14

3a cemectp

36

36

72

144

HrToro 3a roxa

72

72

144

288

3aouHnas popma o0ydeHust

No
/11

HauMeHoBaHUE TEMBI

Cogepxanue pasjena

Jleknn

JIab.
3aH.

CPC

Bcero,
yac

BBenenne. OcHOBHEIE

3aKOHbI XMMHHU.

3aga4Yu XUMHH. Ponp xumum B

Jlexnus 1. Benenue. [lpenmer u

CO3JaHNH MaTCpHUaJIbLHO- TEXHHYISCKOM

47

51




0a3bl cTpaHbl. B3anMOCBSA3b XUMHU C
IpYTHMHU HayKaMd. 3HaUeHHe
XUMHYECKUX 3HAHUN JIJISl CTY/ICHTOB
nanpasienusl 1.03.03KonctpyupoBan
vié ¥ TEXHOJIOTHA
ANEKTPOHHBIX cpeacTB. OCHOBHBIE
3aKOHBI XUMUHU.

XumMnueckas
TepMOIMHAMHUKA,
KHHETHKA U
paBHoBecue. Katamms.

Jleknms 2. DHepreTuka XHMHYECKHX
mponeccoB. 3akoH lecca u  ero

CJICJICTBUSL. TepMoxuMuveckue
pacyeThl. OHTponus. 3akoH
bonbemana. DHTPOIMHHBIN u
SHTAIBIMUUHBIA (AKTOPHI XUMUYECKHUX
peaKITHiA. DHeprus I'u6G6ca.
HamnpasneHHOCTD XUMHYECKUX

npoueccoB.XMMUYECKasi KUHETHKA U
paBHOBecue.  OCHOBHbBIE  IOHSTHS
XUMHUYECKON KHHETHKH: CKOpOCTb,
KHHeTH4YecKoe ypaBHeHHE. CKOpOCTb
XUMUYECKO TOMOI€HHOU pEaklUHud U
€€ 3aBUCHUMOCTbL OT KOHICHTpAallUHu H
TEMIIepaTypbl. 3aKOH IEHCTBUS Macc.
[IpaBwio Bant-T'odpda. Koncranra
CKOpOCTH  peakuuu.  XHMHYECKOE
paBHoBecue. [Ipunnun Jle-llaTense u
€ro CIIEJCTBUSI.

47

51

Peaknmuonnas
CIIOCOOHOCTDL BEIECTB.

Jlexuust 3. KBaHTOBO - MexaHUUECKasi
MOJIETh CTPOCHHUS aToMma.
JIBONCTBEHHBII XapaxkrTep
MUKpOYACTHII, TOBEICHUE 3IIEKTPOHA B
atome. YpasHeHue Jlyn ne bBpoitns.
VYpasuenne lllpenunrepa. KBaHTOBBIE
yhcia W aTOMHble  opOuTaiu.
O®u3nyeckuii  CMBICA  KBaHTOBBIX
yucesl. OHEPreTHYECKHE YPOBHU U
nmoaypoBHM B atome. IIpuHnmn
HauMEHbIIEH  DHEPrHH,  IPHHIUI
[Taynu u ero cnexncreus, INPaBUIIO
I'yama wu mnpaBuno KieukoBckoro.
OneKTpoHHasl CTPYKTypa aTOMOB U €€
CBSI3b C TNEPUOAMYECKOW  CHCTEMOM
aneMeHToB. Ilepuonuyeckuii 3akoH U
cuctema J[.MI. MeHnneneeBa wu
MeproArIecKas cUCTeMa.
3aKOHOMEPHOCTH U3MEHEHUS! aTOMHBIX
pPaAMyCOB 3JEMEHTOB 1O MEPHUOAaM U
IpyNIIaM. OHepreTudeckue
XapaKTepUCTUKH  aTOMOB:  JHEPrus
WOHM3AINH, DSHEPrusi  CPOACTBA K
JJEKTPOHY u

47

51




ANEKTPOOTPULIATEIIEHOCTb.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKAX  DJIEMEHTOB W HX
COCJIMHEHWI B TEpPHOJaX W TpyIIax.
3aKOHOMEPHOCTH M3MCHCHIS
KHCIIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB
W THIPOKCHIOB TIO TIEpUOJaM W
IpyIIaM.

OKHCIUTETbHO-
BOCCTAHOBMTEJIbHbIE
peakuun.  CBoiicTBa
METAJLJIOB.

Jexkuus 4. OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIbHBIC CBOHCTBA
BemecTB. [ToHsATHE O CTETICHH
OKHCIICHHS DJIEMCHTOB B COCITUHECHUSX.
THIIBI OKHCIUTEIIBHO-
BOCCTaHOBUTENbHBIX PEaKINH.
OKUCIUTEIN U BOCCTAHOBUTEIIH.
Knaccudukanus paznuaHbx
COCIUHCHHH B 3aBUCUMOCTH OT X
OKHCIUTEIILHO-BOCCTAHOBHUTEIbHOM
¢byaxn. OKACIATEIHHO-
BOCCTaHOBUTEIBHEIC CBOMCTBA KHUCIIOT.
Bnusinue cpenbl Ha X0
OKHCIIHTEITEHO-BOCCTAHOBUTEIBHBIX
peaKuuid.

OKHCANTETHHO-BOCCTAHOBUTETHHBIE
peakmun. KonuuecTBeHnHas
XapaKTEePUCTHUKA peakiuil. YpaBHEHUE
Heprcra. Metoer mooopa

KO3 QHUIIMEHTOB B ypaBHEHUSIX
OKHUCIIUTEIIEHO-BOCCTAHOBUTENLHBIX
peaKuuid.

OO01Me cBOMCTBA METAJUIOB.

47

51

DJIEKTPOXUMHYECKHUe
CHCTEMBI.

Jlexknusi 5. OCHOBBI 3JEKTPOXUMHUMU.
Bo3HHKHOBeHHE CcKadyka TOTeHI[Maja
Ha Mex(]pa3HOH rpaHHIle TPOBOIHUKOB
1- ro m 2 - ro poma. DIEKTPOIHBIE
cucteMbl. CTaHIAPTHBIA AIEKTPOIHBIN
noteHuuan. BoaopoaHblil 3IIEKTpoOA.
YcrpoiicTBo u pabota
rajJJbBaHMYECKOro 3jieMeHTa. SIBIeHHE
MOJSIpU3AIM W JICTIOJISIPU3AIIHH.
TeopeTuyeckue OCHOBBI AIEKTPOIU3A.

SBnenue MOJISIPU3AIHH
(mepeHanpsHKeHuU). Bonxopoamaoe
MIepeHAIPSIKEHUE. YpaBHeHue

Tadens.ITocnenoBaTebHOCTh
AJIEKTPOJHBIX  MPOIECCOB.  3aKOHBI
®apages. Beixoa 1o Toky.

47

51




Koppo3us metranios u
MeTO/IbI 3aIUTHI 0T

Jlexnus 6. OCHOBBI KOPPO3HHU.
XapakTeprucTHKa KOPPO3NOHHBIX

JIa6. pa6. 9. KHCIOTHO-OCHOBHBIE
CBOMCTBA AJIEKTPOJIUTOB.

Jlao. pa6. 10.M3mepenne pH pacTBopoB Ha
pH-metpe. I'maponns coneil.

KOPpPO3uH. MIPOIIECCOB U MX Kiaccu(pukamms.
XuMudeckast v JJICKTPOXUMHUYECKAs
KOppO3Hs. DIIEKTPOXHUMHUIECKAS 2 2 50 54
kopposusi. Kopposus ¢ BogopoaHoit 1
KHUCIIOPOTHOM JICTIONSIPU3AIIUCH.
MeTo/TbI 3aIUTHI OT
SJIEKTPOXUMHUYECKON KOPPO3UH.
Hroro 8 14 289 311
5.2. JABOPATOPHBIU IPAKTUKYM
5.2.1. Ounas ¢popma 00y4eHusl.
No | Ne paznena qucuMIUIMHBL Tpyno-
n/ HaumenoBanue nabopatopHbix padboT €MKOCTb
e (dac)
1 cemectp
BBenenue. OcHOBHBIE TexHuka 0€30MaCHOCTH.
1. | 32KOHBI XUMHM. 4
' Jlao6. pao. 1. Onpenenenue
SKBHUBAJIEHTHOM Macchl MeTasa.
XumMnyeckas JIa6. pab. 2. BnusHue ¢pakTopoB Ha
TepMoAnHaAMHKa, CKOpPOCTh XMMHUYECKOUN pEAKIIUH.
KHHETHKA M PaBHOBECHE. | X\ geckoe paBHOBECHE.
Karaans.
2. 8
Jlab6. pab6. 3. TepmonrnHaMHUKa XUMHIECKHIX
rporeccoB. CpaBHEHHE TEPMUYECKOU
YCTOHYHMBOCTH KapOOHATOB MarHus, 6apus
M KaJIbLMS.
Peaknmonnas cnocoonoctsr | JIad. pad. 5.Ctpoenue aToma.
3. | Bemects. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 8
AJIEMEHTOB U UX COCTMHEHH.
Jlab. pad. 6. Biinstnue cpensl Ha
XapakTep NPOTEKaHUsI OKUCIUTEIBHO-
OxucIUTEeIBHO- o
" BOCCTAHOBHTENbHEIE BOCCTAHOBUTEJBHBIX PEAKLIUM. 8
peakﬁ::{;f;o(:fﬂ]m Jlab. pa6. 7. CBolicTBa METaJLIOB.
OTHOIIICHHE METAJLIOB K BOJIE, IIEI0YaM U
KHCIIOTaM.
Xumuyeckue cucremsbl. | JIad. pad. 8.CBoiicTBa pacTBOpoB
PacTBoOpHI. 3JIEKTPOJIUTOB. DJICKTPOJIUTHUECKAS
JIUCCOITHALIVSL.
5. 6




JucnepcHbie CHCTEMBI.

JIao. pab6. 11. /TucnepcHoe cocTosiHAE
BemiecTBa. Koyonnel u KoonHbIe
pacTBOpHI

2 cemecTp

DJIeKTPOXMMHYEeCKHe
CHCTEMBI.

Jlab. pa6. 12. abBaHUYECKHUE PIIEMEHTHI.
MenHO-UMHKOBBIN TraJIbBAHUYECKUI
3JICMEHT.

Jlao. pa6. 13. DieKTpoan3 BOIHBIX
PacTBOPOB AIIEKTPOIUTOB.

Jla6. pa6. 14. ITony4eHne rapbBaHHYECKUX
MOKPBITUI: HUKENNPOBaHNUE, IHHKOBAHHE.
Omnpenenenne 3¢GhEeKTHBHOCTH IIpoIiecca.

Jlab. pab. 15. Texanyeckoe NpUMEHEHHE
3NIEKTPONIN3a B TEXHUKE. TpaBienue,
MOJTMPOBAHUE, OKCHIHPOBAHHE.

10

Koppo3us meranios u
MeTOAbI 3aIUThHI OT
KOPPO3MH.

Jla0. pa6. 16. DnexTpoxuMuyeckas
Koppo3usi. KoHTakTHas KOppo3us.
ATMmocdepHas KOppo3usl.
OJEKTPOXUMHUYECKUE METOABI 3aLUTHI OT
KOpPpPO3HHU (KaTOAHAs IEKTPO3aIUTa U
MIPOTEKTOPHAS 3aIlINTA).

OcHOBHbBIE MOJIOKEHHUA
OpPraHM4ecKoi XuMHUM.

Jla0. pab. 17. «KauecTBeHHBIN
3JIEMEHTHBIN aHAIN3 OPTaHMYECKUX
BEILIECTBY.

Jlao. pa6. 18. «[loxydyeHue u cBoOMicTBa
YTJICBOIOPOJIOB alIKaHbI, AJKCHBI U
QTKHHBD).

Jlab. pa6. 19. [Tony4eHune u cBolicTBa
apOMaTHYeCKHUX YIJIEBOIOPOJIOB.

JIab. pab. 20.Kucinopoacoaepxamniue
OpPraHUYECKUE COCTUHEHMUS.

10.

HOJ’II/IMepBI 1 0JINTOMEPLI U
HX IPUMECHCHUEC B
NPOMBINVIECHHOCTH.

Jla0. pa6. 21.BeicokoMOIeKysipHbIe
opraHnyeckuecoeimHenus.Pacro3naBanue
BBICOKOMOJIEKYJISIPHBIX COCANHEHUH
(TmacTmacc 1 BOJIOKOH).

Jaé. paé. 22. Ilonumepsl. [Tomyuenune
MOJTUMEPOB, UCTIOIb3YEMBIX B
palnOTEXHHKE.

10

11.

MeTaJJIbI BLICOKOI
NMPOBOAUMOCTH.

Jla6. paé. 23. CoiicTBa epexoJHbIX 0—
METaIJIOB.

BzaumoneiicTBue METaIOB ¢
HEOKHMCIIUTEIbHBIMU U
KHUCJIOPOJOCOAEPKAUUMHU KUCTOTAMH.
B3aunMoelicTBrie METAIIOB BEICOKOM




MPOBOJIUMOCTH C
KHCJIOPOJOCOACPIKAITIMHI KUCIIOTaMHU.

5.2. JABOPATOPHbBIN TIPAKTUKYM 5.2.2. 3aounasi popma oOydeHusl.

No | Ne paznena AMCUUIUIMHBI Tpyno-
n/ HaunmenoBanue 1abopaTopHbIX paboT €MKOCTb
1 (dac)
1 cemecTp
BBenenne. OcHOBHBIE Texurka 0€3011aCHOCTH.
1. | 3AKOHBI XHMHH. 2

Jlao. pa6. 1. OnpeneneHnne 3KBUBAICHTHOMN
MAacchl MeTala.

XumMnyeckas JIa6. pab. 2. Bnusnue ¢pakTopoB Ha
TE€PMOAHUHAMMKA, CKOPOCTh XUMHUYECKOM pEaKI1H.
KHHETHKA W PABHOBECHE. | ¥\ ipyeckoe paBHOBECHE.
Karanus. 2
2.
JIab. pab6. 3. TepmonuHamuka
XUMHUYEeCKuXIpoueccoB. CpaBHEHHE
TEPMHUYECKON yCTONYNBOCTH KapOOHATOB
MarHusi, 6apusi 1 KaJbLusl.
Peakuuonnasi Jlab6. pa6. 4. Ctpoenue atoma.
3. | cnocod0HOCTH BelIecTs. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2
3JIEMEHTOB U UX COCIUHEHUI.
2 ceMecTp
Jlab. pa6. 5. ['anpBaHMUECKHE STIEMEHTEHI.
MeaHO-IIMHKOBBIN TaJIbBAHUYECKHI
4. DJIEKTPOXMMHYECKHUE BJIIEMEHT. 4

CHCTEMBI.
JIa6. pab. 6. DiexkTposin3 BOAHBIX

PAaCTBOPOB JJICKTPOJIUTOB.

Koppo3us meranios u
MeTOAbI 3aIUTHI OT

JIa0. pa6. 7. DnexTpoxuMuueckas
Koppo3usi. KoHTakTHas KOppo3us.
5. | Koppo3umu. ATMocdepHast Koppo3usl. 2
OJEKTPOXUMUYECKHE METOABI 3alUThI OT
KOPpO3uU (KaToJHas HJIEKTPO3aIIUTa U
MIPOTEKTOPHAS 3aIINTA).

HUroro: 12

6.ITIPUMEPHAATEMATHUKAKYPCOBBIXITPOEKTOB(PABOT)
NKOHTPOJIBHBIXPABOT

B coorBercTBUM C y'-Ie6HI)IM IJIAHOM OCBOCHHC MUCHUIINIMHBI HC MNPCAYyCMAaTPUBACT BBIITOJIHCHHC



KypCOBOT'O IPOEKTa (paboThl) MM KOHTPOJILHOW PabOTHI 10 OUHOU (hopMme 0OydeHus.
BcooTBeTcTBUNCYYEOHBIMITIIAHOMOCBOCHU AU CITUTIIMHBIHETPE1YCMATPUBAETBBIIOIHEHHEKYPCOBOTO

npoekTa (paboThl) MO 3204HOM opMe 00yUEHUS, HO MPEyCMATPUBACT JIBE€ KOHTPOJIbHBIC paOOThHI
10 32049HOM (hopMe 0OyUeHUsT B MEPBOM CEMECTpE.

6.1 KouTtpoJbHble 3a1anust

6.1.1 | BemmonHeHHe KOHTPOIBHBIX padOT MO BapUAHTAM.

6.1.2 | PabGouas nmporpamma aucuuiuinHel odecrniedena pougom KM BXOAHOTO U TEKYIIETO
KOHTPOJIS, TPOMEKYTOUHOM aTTecTanuu. @OoH/ BKIIOYAET IPUMEPHbIE BApUAHTHI
KOHTPOJIBHBIX Pa0OT, BOIIPOCHI K 3a4eTy M 9K3aMeHy. DOH/T OLIEHOYHBIX CPEACTB
IPE/ICTaBICH B y4eOHO-METOANYECKOM KOMIUIEKCE TUCIIUIUINHBI.

6.2 TeMbI KOHTPOJIBLHBIX PadoT

1 cemecTp

6.2.1 | OcHOBHBIE 3aKOHBI U KJIACCHI HEOPTAaHUYECKHX COSAMHEHUH. 3aKOH YKBUBAJIICHTOB.

6.2.2 | Xummueckas TepMOAMHAMHUKA

6.2.3 | CkOpOoCTh XUMUYECKUX PEAKIIUN ¥ PABHOBECHE.

6.2.4 | CtpoeHHne aTOMOB ¥ 3aKOHOMEPHOCTH M3MCHEHHS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUU

6.2.5 | CBoiicTBa pacTBOPOB IJIEKTPOJIUTOB

2 cemecTp

6.2.6 | OKHUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH

6.2.7 | I'anpBaHNUYECKUE DIIEMEHTHI

6.2.8 | DneKTpoIn3 DIEKTPOIUTOB

6.2.9 | Koppo3swus u 3ammra MeTaioB

6.2.1 | XuMuuecKue CBOICTBA METAJIOB

6.2.1 | CpolicTBa OpraHMYECKUX COeAMHECHUMN. [Tomumepkl.

KOHTpOHBHBIC 3alaHUA 110 XUMHUHW U BaAPpUAHTHI UX BBITIOJHCHUA MIPCACTABIICHLI HA caiite BI'TVY:

WWW.VOrstu.ru — oGpa3oBanue — (akyJabTeThl — (HaKyJIbTET PAIUOTEXHUKH U PATHOIEKTPOHUKH
— Kadenpa XuMUKd — UHGOPMAIHS U1 3a0YHUKOB — KOHTPOJIbHBIE paboThl 1 1 2 B mepBoM
ceMecTpe.


http://www.vorstu.ru/

[Ipu npoBeieHNH KOHTPOJIBHBIX MEPONPHUATHI Ha JAOOPATOPHBIX 3aHATHAX MO OTACIHHBIM TEMaM
ucnoiaszyercst POC.

7.0LLEHOYHBIE MATEPHAJIBI U151 IPOBEIEHUS]
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILMXCS MO
JTUCHUILIAHE

7.1.0nucanue mnoKa3aTejeidl MKPUTEPUEB OIEHWBAHUA KOMIIETEHUMH Ha
Pa3JIHYHBIX 3TaNax UX (POPMUPOBAHUS, ONIMCAHUE KA OLlEHUBAHUSA

7.1.1 Tan Tekyuero KOHTPOJsi

Pe3ynpTaThl  TEKyllero KOHTpPOJS 3HAaHUM W MEKCECCMOHHOM  aTTECTalluU
OLICHUBAIOTCS MO0 MOCIIEYIOUIEH CUCTEME:

- «aTTCCTOBAH»,
- «HEATTCCTOBAH).
Pe3yabTaThbl 00y4yeHnus,
Komme- XapaKTepu3youe Kpurepun
ATTecTOBaH HeatTecToBan
TEeHIHS Cdopmuposannocts OLIEHMBAHHS
KOMIIETCHIIUH
OIIK-1 3HATH - OCHOBHEIE AKTHBHAA Beinonnenue HesbinonHeHue padoT B CPoK,
3aKOHBI U ITOHITUSI pa6OTa Ha pa60T B CPOK, NnMpeaAyCMOTPCHHBIN B pa60q1/1x
MPEeIyCMOTPEHH |IporpaMMax
XUMUAN
n1abOpaTOpHBIX [ . o paGoumx
- cBoliCcTBa SAHATUAX, nporpamMmax

OCHOBHBIX KilaccoB |OTBCHACT HA
HEOPTaHUYECKUX U [TEOPETHYECKHE

OpFaHI/ILICCKI/IX BOHpOCI)I Ha
COCIUHCHMI; 3a4eTe ¢
- 3JIEKTPOHHbIE OLICHKON H

CTPYKTYpBI aTOMOB 1 |PK3aMCHE.
Ha UX OCHOBE
3aKOHOMEPHOCTHU
H3MEHEHMS CBOMCTB
3JIEMEHTOB U
COEIMHEHHUI;

- 0COOEHHOCTH
o0pa3oBaHHS
XUMHUYECKOM CBS3U B
BEIIECTBAX;

- OCHOBBI
XUMHYECKOUN
TEPMOJAUHAMUKHU U
KWHETHKH;

- OCHOBBI
JIEKTPOXUMHUUYECKUX
MPOLECCOB U
TEXHOJIOTHH.




yMmeTh - IpUMeEHATL  |Perenue Bemmonuenne  [HeBbinmonuenue pabort B CpoK,
paboT B CPOK,  |IpeIyCMOTPEHHBIN B pabounx
IPEeIYyCMOTPEHH |IporpaMmax

BIi B pabounx

OCHOBHBIE CTaHJAPTHBIX
XUMHYECKHE 3aKOHBI [IPUKIIAAHBIX

JUISL peIeHus 3a/1a4 [0 XHMHH, |mporpamMmax

NPUKJIAIHBIX 3a71a4; |YMEHHE
IPOBOJUTH

~HpUMCHSTE CaMOCTOSATENHHO

pUOGPETEHHBIE R

3HAHUS U3

T —_— SKCIIEPMMEHT T10

paszenos xumuu s | TEMaM

NPOBENEHUS AACHHUTUIMHBIL.

XUMHYECKUX

[POLIECCOB U

CUHTE3a

XUMHYECKUX

HPOYKTOB JUIS

PaauO3IEKTPOHHOM

HPOMBILIIIEHHOCTH.

Brmonnenue HesbimonHeHue paboT B CPOK,

BiTaneTh ~HaBbIkamu |DCLICHHC !
paboT B CPOK,  |IPeIyCMOTPEHHBIN B pabo4nx

MPaKTUYECKOI0 CTaHIapTHBIX
MPEIYCMOTPEHH [[IporpamMmax

MPUMEHCHUS MPAKTHYECKHX | 1w oo Gounx
3aKOHOB XUMHWH OJIs1 3a/1a4 o XUMMHUH, IporpamMmax
penieHus peimaer
MPaKTHYECKUX

KOTPOJIBHSIE
3aj1a4 Ipu 6
KOHCTpyHpoBanup ~ [PA0OTRI
pamrosaeKTpoHHbIX |TECTOBBIC
CpEACTB; 3a7aHus 10
- METO/IaMH pacueTa |teMam
l1apaMeTpoB JUCLUIUINHBI,
XUMHUYECKUX peImaer oy
MPOIIECCOB JIIst

M THUITOBYIO 33724y

TEXHOJIOTHIA .
NPOM3BOICTBA U3 TIF000U TEMEBI
paUO3IEKTPOHHBIX |AUCHHUILINHBL Ha
CPEICTB. 3a4ere ¢

OLICHKOH U

IK3aMeHe.

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHMI

Pe3ynbTaThl MPOMEKYTOUYHOTO KOHTPOJISI 3HAHUM OIICHUBAIOTCS BO 2
ceMecTpe JIJIsi OYHOU U 3a0UHOU(POPMBI O0YUEHHUS TIO CUCTEME:

«OTIINYHOY;

«XOPOILIOY;




«YZOBJIETBOPUTEIBHOY;
«HEYJI0BJIETBOPUTEIILHO»

7.2 TlpuMepHBIH MepevYeHb OIEHOYHBIX CPEACTB (THNMOBbIE KOHTPOJIbHBIE 3aJaHUSl WJIN
HHBIE MAaTepHAJIbI, HEOOXOAWUMBIE /JIsl OIEHKH 3HAHWIH, yMeHHWii, HABBIKOB HW(WJIM) ONBITA

J1esITeJIbHOCTH)
7.2.111puMepHbIiinepeYeHb3afaHUHAIANIOAT0TOBKUKTECTHPOBAHUIO
1.Tectnol (T), kouTposbubie padotsl (KP) (KoMmbroTepHslit 1 OyMa)XXHbBI BapUaHTHI)

BoOoo~Noo~wNE

1. BK. BxoaHo# KoHTpoIb 3HaHUH 110 XUMUHU. Tema «OCHOBHbIE XUMUYECKUE MOHATHS

U 3AaKOHBbI XUMHN».

BK. T 1 — BxoaHO#1 KOHTPOJIb 3HAHWH M0 XUMUU (OCTATOYHBIC 3HAHUS U3 IIKOJIHHOTO Kypca).
KP 1 — KontpospHas paboTa 110 XUMUYECKOH TEPMOTUHAMUKE.
T 2 — XuMuyeckass KHHETHKA M paBHOBECHE.
T 3 — CrpoeHue aTOMOB.
T 4 — CpoiicTBa pacTBOpoB. [ 'uapo3 coneil.
KP 2 — OxucnauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
T 5 - T'anpBaHUYECKUE AIEMEHTHI.
T 6 — DnexTponus.
KP 3 — Koppo3sus u 3ammra MeTajijioB.
0. KP 4 — O6mue cBoiicTBa METAJLIOB.

Bapuanr 1.
Ne TecToBslii BOIpoc Makec.
Oamn
1. 1) C xakuM U3 yKka3aHHBIX BerecTB B3anmoeictyeT N,Os ? (1) 3,0
1) 2) 3) 4) 5)
Clzo Huc CI'03 HzSO4
Zn0O OJIHUM U3
YKa3aHHBIX
2. 2) B kakoMm ciydae B3auMOJICHCTBHE HE BO3MOXKHO ? (4) 3,0
1) 2) 3) 4) 5)
SiO, + HCI + A|203 + Na,O + CuS0O,
KOH Ca(OH), NaOH Sr(OH), +
NaOH
3. 3) C xakuM u3 yKa3aHHBIX BemiecTB B3anmoeiicteyer HCI ¢ 3,0
obpaszoBanmreM conr u BoasI ? (2, 5)
1) 2) 3) 4) 5)
Cl,04 Fe,O4 CrO; H,Si0; Nl(OH)
2




4. 4) C xakuM M3 IPUBEJICHHBIX yTBepiKaeHu Bol He cornmacusl ? (2) | 3,0

1) 2) Co Bcemu 3) NaO |4) SiO, |5)
Sr(OH), | yrBepxaeHusim | + + 4HCl— NiSO,
+ CO,— | u cornacHsl H,SO, — +
—SiCl, + 2KOH
—SrCO —>Na,SO, 2H,0 N
3+ H,0O + H,0
—>K,S
04 +
Ni(OH)
2
5. 5) B kaxom U3 IpUBEACHHBIX COSAMHEHNH CTETICHh OKHCIICHUS 3,0

menu Menblie +2 ? (1)

1) 2) 3) 4) 5)

CuHSO4 | (CuOH),SO; | (CuOH)N | IpaBumsHor | Cu,(OH
(OR o orBera HeT | ),CO;

[Ipumeuanue: mpaBUIIbHBIE OTBETHI YKa3aHBI B CKOOKaX.
Monublii KoMIUIEKT oleHOYHBIX cpeacTB T 1 B koiuvecTBe 15 BapuaHTOB.

3AJAHUE 1

1) Beipa3uth B rpaMMax Maccy OJHON MOJIEKYIBI JHOKCHIA CEPHI.

1) 2) 3) 5)

1,06*10% 1,06*10% 1*102% 6,02%102%
1,06%10%°

2) KakoMy 13 IpuBEIEHHBIX OKCHJIOB COOTBETCTBYET TUPATHOE COETUHEHUE,
OTHOCSIINECS K KJIacCy OCHOBaHUH?

1) 3) 4) 5)

BaO C|203 Ngo Kzo S|02

3) Kakyto kucioTy, U3 4ncia MPUBEACHHBIX HEIb3s MOJYYUTh B3aMMOCHCTBUEM OKCHJIA C
BOJI0i1?

1) 2) 3) Bee 4) 5)

YKa3aHHbIC

HzSO4 HleOg H3PO4 HgSOg

KHCJIOTBI MOKHO
MOJIY4YUTh
B3aNMOJICHCTBHE
M OKCHJA C
BOJOM




4) B xakoM ciryyae B3auMOJEHCTBHE BO3MOKHO?

1) 2) 3) 4) 5) Bo Bcex
yKa3aHHbIX

BaSO,+NaOH | Ba(OH),+HCI K,CO3+ZnS Ag+CuSO, coTyuanx
B3aUMOJICiCTBUE
BO3MOKHO

5) KakoBa crerneHp OKHCIeHUs cephl B coequnennn Ca(HSQO,), ?

1) 2) 3) 4) 5)

-2 +4 +6 [IpaBunbHOT -6
0 OTBETa HET
3AJJAHME 2

1) Kakoe u3 yka3zaHHBIX BemiecTB oOpasyercs npu B3aumoseiicteun Cl,0,+Ca(OH), ?

1) 2)Hu omao u3 | 3) 4) 5)
YKa3aHHbIX
Ca(ClO,), H,0 NaOH Ca(OH),
2) Kakoe u3 yka3aHHBIX OCHOBaHUH IOy9aeTCs TOIBKO peakiyein ooMeHa?
1) 2) 3) Hu oxgHo U3 4) 5)
yKa3aHHBIX
Ba(OH), Cu(OH), NaOH Ca(OH),
3) Kakoe u3 yka3aHHBIX BEIIECTB pacTBopsiercs B kuciaore HCI ?
1) 2) 3) 4) 5)
H3BO; Cu Fe Sio, B
4) B pe3ynbTare Kakoii XHMHYECKOH peakIuy 00pa3yercst Khcias coib?
1) 2) 3) 4) 5)
IIpaBunpHOTO
H2804+N8.OH( OTBETa HET HCI(,,B@_)"'FE HCI(HeHOCT_)+C Ca(OH)2+stO4
n30.) U(OH)Z
5) Breibepute nmpaBmiIbHOE YTBEPKICHHE.
1) Crenenn 2) CtenieHb 3) Ctenenn 4) CrenieHb 5) Crenienp
OKHCIICHHUS OKHCIICHUS OKHCJICHHUS XJIOpa | OKUCIICHHS OKHCJICHHUS a30Ta
aszora B NH; dochopa B B Ca(ClO), docthopa B B Mg(NQOs),
paBHO HPO; He paBHO | MEHbIIE CTENEHH MEHBIIE CTENeHH




CTEIEHU CTCIECHH okucienus azora | NasP,0; OKHCJICHHUS XJI0pa
OKHCJIEHUS OKHCIJIEHUS B HNO; na 3
azota B N;Oz | dochopa B paBHa +5 B KCIO;
HsPO,
3AJIAHME 3
1) BuibepuTe He MPaBUIILHOE YTBEPKICHHE.
1) Okcumy 2) Bece 3) Ilpu 4) CO, 5) Ilpu
Cl,0s YTBEPKICHHUS B3aUMOJEHCTBUHN | MOYKHO B3aUMOIENCTBHHI
COOTBETCTBYET | IIPABUIBHBI Cr,05 ¢ NaOH MOJTYYUTh Mn,O,cH,0
KHCIIOTa oOpa3yercst coib | IpH oOpazyercst
HCIO; U BOJIA tepmudeckoMm | HMnQ,
Pa3NoKECHUH
CaCO;

MeTallia ¢ BOgoH ?

2) Kaxkoe u3 npuenennbix ocHoBannit HEBO3MOXXHO nony4nTh B3auMoieiicTBiEM

CJIy4uacB

KOH

1) 2) Bee 3) 4) 5)
yKa3aHHbIC
RbOH OCHOBAHILS CuOH Ca(OH), KOH
MOKHO
HOJY4YHUTh
B3aMMOJECHCTBU
€M MeTaJlia C
BOJIOH
3) Kakast u3 mpuBeIeHHBIX CXEeM SIBIISIETCS HEBEPHOU ?
1) 2) 3) 4) 5)
H28|O3—)S|O HQSO4—)803 HNOg-)NzOs + HMnO, —>M HNOZ—)N203
+ H0 +H,0 H,O n,0;7 + H0 +H,0
4) B xaKoM U3 IPUBEJICHHBIX CIIy4aeB 00pazyeTcs coiib ?
1) 2) Hu B ogsom | 3) 4) 5)
u3
CaO + NaOH [PUBEICHHBIX B,0; + HNO; Al,O; + V,05 + HCI




5) B xakom u3 mpuBEACHHBIX COSAMHECHUH CTETIeHb OKUCIeHHs (hocdopa MeHbIe +5 ?
1) 2) 3) 4) 5)
HPO3 HP02 Ca3(PO4)2 H4P207 Ca3P2

3AJTIAHUE 4

1) BribepeTe HeBepHOE YTBEP)KACHHE.

1) Ipu 2) Ipu 3) CI,03 - 4)CO - 5) ZnO —

B3aMMOJICHCTB | B3aMMOJACHUCTB | aM(OTEePHBIN 0e3pa3NInYHbl | B3aMMOJICHCTBYET

nu Cl,07 ¢ nu P,O5 ¢ KbO | oxeun ¥ OKHCcen KaK C KHCJIOTOM,

BOJIOM oOpazyercst TaK 1 €O

oOpasyercst COIlb eJI0YbI0

KHCJIOTa

2) Kakoe u3 ykazaHHBIX OCHOBaHUI MOKHO TOJIYYUTh B3aUMOIEHCTBUEM METallla C BOJOH

?
1) 2) 3) 4) 5)
Ni(OH);, Ba(OH); Fe(OH); Bce Mn(OH),
YKa3aHHBIC
3) B xakom U3 NpUBEACHHBIX CIIy4yaeB B3aMOIEHCTBHE HEBO3ZMOXKHO ?
1) 2) 3) 4) 5)
Ag + HCI Na,CO; + Bo3moxHO BO CuO + HNO;3 | Cu(OH), + H,S0,
H,SO, BCEX CIIyYasix

4) Kako¥ mpoayKT U3 YnciIa MPUBEISHHBIX MOXKET MOIYYUTHCS TP B3aMMOICHCTBUN
Ba(NO3)2CstO4 ?
1) 2) 3) 4) 5)

BaO SOg HN03 HZO BaSO4

5) B xakom U3 NpUBEACHHBIX COSAMHEHNH CTETIEHb OKHCIEHHS XJI0pa poBHa +5 ?

1

PCls

2)

KCIO,

3)

Ca(C|02)2

4)

KCIO,

5)

NH,CI

3AJIAHHUE 5




1) Ykaxxute aToM (MOH), IPOSBIISAIOIINI TOJBKO BOCCTAHOBUTEIBHBIE CBOUCTBA ?

1)

Weln

2)

Br-

3)

HF

Fe?

5)

Si

3NEKTPOHOB ?

2) [Ipu xaKoii AIIEKTPOHHON CTPYKTYpe aToMa BO3MOXKHA TTOTEPS] MAKCHMAaJIbHO 5-1

1)

..d*ns?

...d°n&?

3)

..8%p°

4)

Hu npu
OZTHOU 13
yYKa3aHHBIX

5)

..§%p3

3) B peakumu ¢ KakuM 3JI€MEHTOM KHCIOPO]T HE MOXKET TPOSIBIATH CBOMCTBAa OKUCITUTEIS 7

1) 2) 3) 4) 5)
Co Bcemu Br Re F Se
yKa3aHHBIMH
KHCIIOPOJT
pearupyer Kaxk
OKHCIIUTEIh
4) Kakoii k03 (UIIMEHT TOTKEH CTOATH Tepe.] B YPaBHEHHUH peaKiuu
MIPOTEKAIOLIEH TI0 CXEME:
1) 2) 3) 4) 5)
4 [IpaBunsHOTO 2 8 10
OTBETa HET

5) [IpoTekaHune Kakoro U3 yKa3aHHBIX MPOIIECCOB HEBO3MOXKHO B HEHTpaIbHOU cpene?

1)

MnO, -MnO
4+0H"

2)Bce
yKa3aHHBIE
MIPOIIECCHI
MOTYT
MPOTEKAaTh B
HEUTpaIbHON
cpene

3)

AsH; —AsO , +
H+

4)

NO,—NO;

5)

MnO,-»MnO, +H"

3AJJAHHUE 6

1) Ykaxure 3Hauenue aekTporHoro notenmuana Al B cucreme Al / 0,01 r-non/n AP ?




1)

-1,66 B

2)

-1,70 B

3)

-1,62 B

-1,78 B

5)

-3,66 B

2) YKaxuTe NOH, KOTOPBIH CMOXKET OKHUCIUTH ZN (YCIOBHS CTaHAApTHBIE) 7

1) 2) 3) 4) 5)
H* SOZ +4e+ | SOZ +2e+2H" AP Bce ykaszannble
HOHBI
3H,0
3) Kakoii mporecc ocymecTBiseTcs: Ipy padoTe TaJbBaHHIECKOTO SJIEMEHTa U3
nosyanementoB Cu/CuSQO,4 u Zn/ZnSO, ?
1) 2) 3) Zn-snextpon | 4) 5)
3apsKaeTCs
YBEIUYUBACTC | YMEHBIIACTCH | [oooonon o Oxkucnsercs YMeHbLIaeTcs .
a1 KOHIEHTPAIMSA | (1o mon o Cu-arexTpos | KOHILEHTpauusi Zn
KOHueHTpalgm ZnS0O, Cu-anextposia
noHoB Cu

4) BJIC snementa Cd/CdSO4//CuSO,4/ Cu yeenmuuniack. YKaxuTe 1Mo KaKMM IPUYHHAM 3TO
MOTJIO IPOU30UTH

1)

YBeauunBaeTc
i
KOHIEHTPAIUS
nonos Cd**

2)

E Cd** /Cd°
CcTaJl MCHEC
OTpl/II_IaTQJ'IBHLI
M

3)

VYMmennmaercs
KOHLIEHTpauus
cu®*

4)

ITo
YKa3aHHBIM
MPUYUHAM
YBEIIMYEHUE
94C
MPOU30UTH
HE MOTJIO

5)

2+ 0
E Cu“ /Cu” cran
MeEHee
[IOJI0KUTENBHBIM

5) Ykaxwure mpoliecc BO3MOKHBIN MPH ANEKTPOTIN3E YKa3aHHBIX PACTBOPOB (3IEKTPOIBI

IJIATHHOBBIC)
1) 2) 3) 4) 5)

Hwu oqun u3 LiClOznaanone | KClO4naanone | HClOznakaro FeCl, na xatone

YKa3aHHBIX 1e .
MIPOLIECCOB HE 2H,0 - 2CIO, - Fe™ +2e > Fe

BO3MOYKEH de —S4H + 29—)0'20 57 +0 2H20 +

0, 26 —>H,+
20H

3AJAHUE 7




1) Me>i<z[y MOJICKYJIaMHU KAaKOTI'0 U3 YKa3aHHBIX BCIICCTB BO3MOXKHA BOJOPOAHAA CBA3b ?

1)

SiH,

2)

NaH

3)

HCI

4)

Mexny
MOJIEKYJIAMH
yKa3aHHBIX
BELICCTB

5)

BeHz

TONBKO P-P 3nekTpoHHBIX 001aKOB ?

2) B xakoM u3 yKa3aHHBIX COEIMHEHUI CUTMa-CBA3bh 00pa30BaHa B3aMMHBIM IEPEKPHIBAHUEM

1)

NH;

2)

[IpaBuibHOTO
OTBETa HET

3)

CCly

4)

BCl;

5)

PCl;

3) Kakas u3 mpuBeIeHHBIX MOJICKYJT UMEET JIMHEHHOE CTpoeHue ?

1)

BeCl,

2)Bce
YKa3aHHbIE
MOJICKYJIbI

HMEIOT
JIMHEHHOE
CTPOCHHUE

3)

SCl,

4)

CO;

5)

H,O

4) B kaxoii u3 IpUBEIEHHBIX MOJIEKYII JUIIOIBHBIII MOMEHT MOJIEKYIIBI OOJbIIIE HYIS ?

1) 2) 3) 4) 5)AumnoNbHBI MOMEHT
) ) BCEX MPUBEICHHBIX

SiF, CS, SIS, CaHs MOJICKYJI PaBeH HYJIs

5) BeiOpathb npaBmIIbHOE YTBEPIKIEHHUE :

1) 2) 3) 4) 5) OkucnurensHOE

OxucnurensHo | OkucnutensHo | OxucnurtensHoe | Okucnurens | uncno gocdopa B P,Os

€ YHUCIIo € UUCJIO a30Ta B | YHUCJIO yIVIEpOAa | HOE YHMCIIO paBHO

yraepoga B CO | NH; paBHO B CH, MeHbI11e KHCIIOPOZa B | OKUCIUTEIHLHOMY

MEHBIIIE OKHCIIMTENBbHO | okuciuTensHoro | F,O paBnO yucay ¢ocdopa B PH;

OKHUCIIUTENIBHO | MY YHCITY YHUCIIa yIJIepoJa | OKHUCIIHUTENbH

ro Yucia yriepoja B B CH,O OMY 4HCILY

yriepoja B CO, xinopa B Cl,0

CH,0

3AJJAHHUE 8




1) B xaxom u3 OPUBCACHHBIX COC,Z[PIHCHPIIZ OTCYTCTBYCT JOHOPHO-AKIICTITOPHAA CBA3b ?

1) 2) 3) 4)Bo Bcex 5)

YKa3aHHBIX

KBF, Ca(HS);, COETHHEHHH AI(CN);

NH,CL AMeeTCs

JIOHOPHO-

aKUenTopHas

CBSI3b
2) Kakoe u3 npuBeIeHHBIX YTBEPKICHHI HEBEPHO ?
1) ¥ aroma 2) 3) ¥V aroma 4) 5) B monekyne
xmmopa ¢dTopa umeercs SCl, cBsizu
HUMEIOTCS TPU Bee oJHa B monexyne 0o0pa3oBaHbI 32
HernoieNeHnp | ) I BCPAACHHA HETOICTICHHBIX B2Os nvetotest | yep
X MapebI BCPHDI napsl age Iu-cessn nepekpbIBaHus P-
3JIEKTPOHOB B 3JIEKTPOHOB B P anexTpoHHbIX
COETMHEHHUH coenuHennn HF oboouex
Cl,0
3) B KaKoii M3 YKa3aHHBIX MOJIEKYJI HIMEET MECTO SP° THOPHIM3AIAS SMCKTPOHHBIX 000I0UEK
?
1) 2) 3) 4) 5)

SiH, P,O5 SbH; BH; ITpaBrIBHOTO
OTBETA HET

4) B kaxoii u3 IpUBEIEHHBIX COCTMHEHHI YHEPTHSI CBS3M HAUOObIIAs (CM. TaOJIHITY)

1)

SiCl,

2)

CF,4

3)

CO;

4)

H.C,

5)

SnCl,

HOMEpY I'pyMIIHI ?

5) Kakoii n3 MPUBCACHHBIX 3JIEMCHTOB HEC MPOSBJIACT B COCIUHCHUAX BAJICHTHOCTD PABHYHO

1)

2)

3)

Cl

4)

Na

5)

Be

3AJJAHHUE 9




1) Kako#i u3 yka3aHHBIX OKCHUIOB B3aMOJAEHCTBYET C KHCIOTOH ?

COJIb ¥ BOJA

H BOJa

1) 2) 3) 4) 5)
Cry,03 Cu,0 V5,05 BaO MnO,
2) BeiOepeTe MpaBmiIbHOE YTBEPIKICHUES
1) 2) 3) 4) 5)
CrOs Ca(OH), HCI IIpaBuIBbHOTO KOH
B3aMIMOJICHCTB | B3aUMOJICHCTBY | B3aUMOJICHCTBYE OTBETa HET B3aMMOJICHCTBYE
yet ¢ C1,0 er ¢ N,O T ¢ Zn(OH),c T ¢ SOsC
o0OpazoBaHHEM oOpazoBaHHEM
COITH ¥ BOZBI COITH ¥ BOZBI
3) B xakoM ciryuae B3auMoJIeliCTBIE HEBO3MOXKHO ?
1) 2) 3) 4) 5)
HNO; + CaO CrO; + HCI CaCO; + HCI Zn(OH), + HCI BosmoxxHO BO
BCEX
MIPUBEICHHBIX
cydasx
4)Kaxoe yTBep:K/I€HHUE SIBIISETCS HEBEPHBIM ?
1) ITpu 2) 3) Ipu 4) Ipun 5) Ipu
B3aHMOJIEICTB B3aMOJEHCTBUM | B3aUMOJEUCTBUHA | B3aUMOJIEHUCTBUU
um CuSO, 1 Bee NaHSO, u NaOH | (CUOH),SO,u | Ba(OH), u
Cu(OH), YIBEPHACHUA | o6nasyercs cons | HaSO, H,SO,
oOpa3yercst ABIIAXOTCA 1 BOJIA oOpasyercst CoIb
BEPHBIMHU oOpasyercs CoJib

H BOJa

5) B xakom U3 NpuBEAEHHBIX COEAMHEHUH CTETIeHb OKUCIICHHS MapraHia +6 ?

1)

Ca(HMnO3)2

2)

Ca(MnOy),

3)

H>MnO,

4)

Mn,0O,

5)

KHMnO,

3AJJAHHME 10




1) C xakuM U3 yKa3aHHBIX BellecTB B3aumoeiictByer FeO ?

1) 2) 3) 4) 5)
KOH H,O H,SO, BaO CuCl,
2) C kakuM yTBep)kJeHHEeM Bbl He coryiacHbr ?
1) 2NaOH+ | 2) 2NaOH+ |3) FeSO,+ 4) Cu(OH),+ |5) ZnO
Cl,0;— H,SO,— 2NaOH — 2NaOH +NaOH
—2NaClO; + —Nay,SO, + —Fe(OH), + Peakunsa e unet Peaxusa naer
Hzo 2H20 Nast4

3) B3anmopeiicTBre KaKWX BEIIECTB, U3 YHCIA TPUBEACHHBIX, MOXKHO TIOJIYYHTh KHCIOTY ?

1)

CuSO, +
NaOH

2)

IIpaBunbHOTO
OTBETa HET

3)

SiO, + H,O

4)

AgNO; + HCI

5)

KOH + SiO;

H,SO, ?

4) Kakoit n3 yka3zaHHBIX TIPOAYKTOB 0o0Opa3yercst pu B3aumoeiicteun Ca(OH),C n30b1TKOM

1)

CaS0O,

2)

Ca(HSO4)2

3)

[IpaBunbsHOrO
OTBETa HET

4)

(CaOH)ZSO4

5)

H,0

paBHa +4 ?

5) B xaxom u3 IMPUBCACHHBIX COe,Z[I/IHeHI/Iﬁ CyMMa OKHCJIMTCIIBHBIX YHUCECJI a30Ta U BOAOPOJa

1)

HNO;

2)

NH;

3)

N2H,4

4)

HNO,

5)

NH,CI

3AJTAHME 11

1) B xakux u3 MPUBCACHHBIX CIIy4acB XUMHUYCCKOC B3aPIMO,Z[eI>iCTBPIe HEBO3MOXXHO ?

1

SeOZ
+H,0

2)

Al,O; + HCI

3)

SOz + H,0

4)

SiO, + KOH

5)

Cl,03 + H,SO,4

2) BeiGepute npaBUIIbHOE YTBEPKICHHE




1)
Sr(OH)Z

B3aNMOJICHCTB
yeT ¢

AgCl

2) Bce
YTBEPKICHUS

HEIIPpaBUJIBHBI

3)
Fe(OH)Z

B3aUMOJICUCTBYE
TC

H,SO,

4) Ipu
B3aUMOJEIICTBUH

CU(O H)ZCCOZ
obpasyercs

CuOn H2C03

5) KOH
HE
B3aUMOJICUCTBYET
c
Be (O H ) 2

COOTBETCTBYIOIIHH IIEMEHT)

3) YkaxxuTe KUCIIOTY, U3 YHCIIa PUBEACHHBIX, KOTOPOil cooTBeTcTBYET anruapun R,03 (R —

1) 2) 3) 4) 5)
H3PO, HNO, HCIO H,SO, HNO;
4) Kakas u3 IpuBEICHHBIX PeakIInii HEBO3MOXKHA B pacTBoOpe ?
1) AgCl+ 2) BaCl, + 3) Fe(OH); + 4)Bce ykaszannbie | 5) NaHCO; +
Na,SO, — Aly(SO,); —> HCl— peaxiyn NaOH —
—>Ag,S0O, + —BaS0O, + —FeCl, + H,0O BO3MO’KHBI —>Na,CO; + H,0
NaCl AICl;

5) KakoBa cTerneHb OKHCIEHUS a30Ta, Bxoasmiero B coenunenne NH,Cl ?

1)

+3

2)

3)

+5

4)

+4

5) bombIie yeM B
N.O

Ha 4CThIPC

3AJTAHME 12

KJIaCCy OCHOBaHMi1?

1) KaKOMy U3 IIPUBCACHHBIX OKCUJOB COOTBETCTBYCT TMAPATHOC COCAUHCHNUEC, OTHOCAIIUCCSA K

1)

BaO

2)

Cl,03

3)

N,O;

4)

K0

5)

SiO;

2) B xaxoM U3 mpHUBEIEHHBIX CIyYaeB MPOIYKTHl peaKlUii 3aIIMCaHbl HETIPaBMIIbHO?

1) 2NaOH
+7n0—

—Nay,Zn0, +
H,O

2) Ca(OH),
+ C02 —>

—CaCO; +
H,O

3 CaO+
C|203—)

—> Ca(C|02)2

4) Cu(CH), +
2HNO3 —>

- CU(NO3)2 +
2H,0

5 SiO, +
2NaOH —

—> Na28i03 + H,0




3) Kakyto xucioTy, U3 4ncia MpUBEACHHBIX HEIb3s MOJYyYUTh B3aMMOCHCTBAEM KUCIOTHOTO
OKCHJa C BOJOH ?

1) 2) 3) 4) Bee 5)
) yKa3aHHbIE
H,SO, H,SO; H,SiO; KHCJIOTEI MOKHO HPO,
MOy IHUTh
B3aNMOJEHCTBHE
M KHCIIOTHOT'O
OKCHJIa C BOJIOU
4) B xakoM ciryyae B3auMOJEHCTBHUE BO3ZMOMKHO ?
1) 2) 3) 4) 5) Bo Bcex
yKa3aHHBIX
BaSO, + Ba(OH), + HCI K,CO; + ZnS Ag + ZnS0O, coyuanx
NaOH B3aNMOJECTBHE
HEBO3MOKHO
5) KakoBa crenens okucienus cepbl B coenurennn Ca(HSO,), ?
1) 2) 3) 4) 5)
+6 [TpaBuibHOTO +4 -2 -4
OTBETa HET
3AJJAHHE 13
1) Beibepurte npaBuiIbHOE YTBEPKICHHE
1) 2) 3) 4) ZnO |5) CuO+
Mn,0O; Rb,O 2NaOH —
Bce B3aumoneiictBye
B3aumogeiicts | B3aumopeiict YTBEPKIECHUA T ¢ BOAOU — Cu(OH), +
yer ¢ yET ¢ BOJIOM ¢ BEPHEI Na,O
o0Opa3oBaHHEeM
HNO; OCHOBAaHHUS

BOJOM ?

2) Kaxoe u3 yka3zaHHBIX OCHOBAaHUI MOYKHO TOJIYYHTh B3aMOJIECHCTBUEM OCHOBHOTO OKCH/A C

1)

Ca(OH),

2)

Cu(OH),

3)

Mg(OH),

4)

Fe(OH),

5)

Mn(OH),

3) B pe3ynbrare Kakoi U3 yKa3aHHBIX peakiuii o0pa3yercs coiib 1 Boja ?




1)

Zn + H,SO,

2)

Bo Bcex
YKa3aHHBIX
peaKusIx

3)

Al,O; + HCI

4)

NaCl + H,SO,

5)

Cu(OH), + HNO;

4) B xakoM 13 TIpUBEIEHHBIX CIy4aeB 00pazyeTcs OCHOBHAS COMb 7

1) 2) 3) 4) 5)
Be(OH); + | Cu(OH)squs)*+ | KOH+HNO; | CuO+HSO; | KOHus)+ HCI
H2SO04 (us5) H,SO, (u36.)
5) B kakoM U3 IPUBECHHBIX COCTUHEHUI CTETIeHb OKUCIECHHS a30Ta +3 ?
1) 2) 3) 4) 5)
Cu(NO»), NH; KNO, Ca;N NH,CI
3AJTAHME 14

KJIacCy KUCHOT ?

1) Kakomy u3 npuBeJeHHBIX OKCHAOB COOTBETCTBYET FHAPATHOE COEAMHEHNE, OTHOCSIINECS K

1)

N,O3

2)

Cs,0

3)

AlLO;

4)

Hu onnomy u3
YKa3aHHBIX

5)

CI'203

2) Kakoit mpoayKT peakiinu MokeT o0pa3oBaThes npu B3aumozeiicteuu Al(OH); + KOH ?

BOJIOPOJ

U BojJa

1) 2) 3) 4) 5)
Al(OH)3;cKOH
K0 KAIO;, Al,O, H,0O
He
B3aUMOJICHCTB
eyT
3) Bribepure HeNpaBUILHOE YTBEPKICHHE
1) Ipn 2) Bee 3) Ipu 4) Tlpu 5) Ipu
B3aMMOJICHCTB | MPHUBEJCHHBIE | B3aMMOJEHCTBUU | B3AaUMOACUCTBHM | B3aUMOJCHCTBUH
nu Mg .
YTBEPIKJICHUS KHCJIOTBI 1 KHCJIOTHI C COJILHOM KHCIIOTHI
C KUCIIOTOH MPaBUJIBHEI OCHOBaHUS OCHOBHBIM C COJIBIO
obpazyercs obpazyeTcs colb OKCHIOM obOpazyercst HoBas
COJIb U 1 BOJIA oOpa3yercs cob COJIb ¥ KHCITOTa




4) B pesynbTare Kakoii NpUBEICHHBIX pPeaKiii ColIb He oOpa3yeTcs ?

1)

K+ Cl,

2)

SO, +Na,O

3)

Mg + COZ

4) Bo Bcex
NIPUBEICHHBIX

peaxkuax
obpasyercs colb

5)

Fe + HCI

5) B kakom H3 MpUBEACHHBIX COCAMHEHUH CTETIEHb OKUCICHHS XpoMa MeHblIie +6 ?

1)

Ca(Cr0Oy),

2)

CrO;

3)

K,Cr,04

4)

Na,CrQ,

5) Bo Bcex
yKa3aHHbIX
COCIMHEHHSIX
CTEIEHb
OKHCJICHHSI XpOMa
+6

3AJAHMUE 15

1) B Kakux W3 MPHUBEACHHBIX CITy4aeB XUMHIECKOE B3aUMOICHCTBHE BO3MOKHO ?

1) 2) 3) 4) 5)
Na,O Hwu B ogqaoMm u3 P,O3; + SiO, K,0 + H,0 Cu,O + NaOH
+ HCI yKa3aHHbBIX
2) BeibepuTe npaBMIIbHOE YTBEPIKIEHUE
1) 2) 3) 4) 5)
Kucnornocts )
CI'(OH)3 OCHOBAHMUS Bce Ba(OH)z Li,O
5 YTBEPKICHUS 5
OcHoBHOH onpeensieTcs HeTPaBIIBHBI AmpoTtepHbIi CootBeTcTBYET
THIPAKCU]T —— THIPaKCH]L OCHOBaHHUE
THPOKCHIIHHEI LiOH
X TPy,
COJEPKALIUXCS
B MOJIEKYJIE
3) Kaxkoii U3 npuBeeHHBIX OKCUIOB pearupyeT ¢ H,SO4?
1) 2) 3) 4) 5)
Nzo Cr03 8203 CuO Mn207

4) B pe3ynbTare Kakoi NIpUBEICHHON peakuuu oopasyeTcs coib U BoAa ?




1) 2) 3) 4) 5)
Al(OH); + CaO + SO, N,Os + HCI Hu B onHoM u3 Mg + HCI
KOH YKa3aHHBIX
5) B xakom M3 IPUBEICHHBIX COCIMHEHUI CTETICHb OKUCIICHUS JIeMeHTa +6 ?
1) 2) 3) 4) 5)
Al(NO3);3 H,Cr,04 V,05 HMnO, HCroO,

2. T 2. Tema «XuMuyeckass KHHETHKA U paBHoBecue». [lpumep 3aJaHuii i TeCTUPOBAHMS.

Bapuanr 1.
No TecToBblii BOIIpoC Max
oair
1 | 1. Bo cKONIBKO pa3 yMEHBIIMTCS CKOPOCTh PEAKIUH, eCIIA TeMepatypy ¢ 35°C MOHU3HT 3
10 15°Cpn ) = 2,59 (5)
1) 25 |2 20 3) 50 |4) 2,57 5)
6,25
2 | 2. K yemy mpuBe/ET MOBBIIICHUE TEMIICPATYPhI B CHCTEME Narast3Horasy € 2NH3005) | 3
, AH<07?(3,4)
1) K ymenpmenuro | 2) K 3) K ymenpmennro | 4) K 5)K
KOHIIEHTpaIuu N, | yBeIHMUYSHUIO KOHIIEHTPAIUH YBEIIMYCHUIO YMEHBIIIE
konnentparuu | NHs KOHIIEHTpaluu HHUIO
NH; N> KOHIICHT
paruu
H;
3 | 3. Kak u3MeHHUTCS CKOPOCTD TPAMON PEaKIiu Cs) + COxra) ¢>2C0 a3 , €CTIH 3
YBEJIMYUTh JaBJeHHe cMecH B 4 pasa? (2)
1) Ymenpmutcs B | 2)YBenuunurcs | 3) YBenuuuTcs B 4)IIpaBunbHOTO 5)
4 paza B 4 paza 16 pa3 OTBETa HET YMeHbII
UTCS B
16 pa3
4 | 4. Kakoe BbIpa)K€HHE COOTBETCTBYET KOHCTAHTE PABHOBECHS PEaKIIuU 3
3Fe(s) + 4H20 1a5) € F€304(ms) + 4Ha1as) ? (3)
2 2) 3) 4)  Cu"Cro |5
C 4 Cy, *Cl ct *
C 4 K — H, K B C H2 H,0 F K _ H42
K _ H» & H,O o C 4 CHZO
- H,O

CHZO




5 | 5. Oz (ras) + 2Ny (ra5) > 2N2Oras). B cocTOsIHMEM paBHOBECHSA 3
Cu, =0.2 mons I 2;C o =8 mons [ 2. Onpenemats ucxommyio

koHueuTparmio O, . (5)

1) 4 2) 5 3) 12 4) 12,2 5)Ucxon
HBIX
JTAHHBIX
HEeJ0CTaT
OYHO JIs
TIOJTy4eH
ns
OTBeETa

[Ipumeuanue: mpaBUIIbHBIE OTBETHI YKa3aHBI B CKOOKaX.
[Monublii KoMIUIEKT oleHOYHBIX cpeacTB T 1 B koiuvecTBe 14 BApHAHTOB.

Bapuanr 1

1. Bo CKOJIBKO pa3 YMEHBIIIUTCS CKOPOCTh PEAKIIUU MPU OXJIAXKICHUH CHCTEMBI OT 60°C o 30°C

wpn ¥ =27

1) 30 2) 3 3) 8 4) 2 5) 60

2. K uemy npuBezieT HOHMKEHUE AaBleHUs B cucTeMe 3F€ () + 4H0 a5y > FE304(m) + 4Hoas) ?

1) K 2) K ywmensmenuto 3) K ysenmuuenuto 4)Konuenrparn —5)
YBEJIIMYCHHIO KoHIeHTparuu Hy KOHIICHTPAI[HH usl MapoB BoJbl PaBHOBecue
KOHIICHTPAIIH H,O ocraeTcsi 0e3 CHCTEMBI HE
H, WU3MEHEHUS HapyILIUTCS
3. Kak M3MEHHUTCS CKOPOCTh MPSMOM peaKiuu 2CO + 0,¢>2C0O; , ecnu U3MEHHTH

koHueHTpanuo CO ¢ 2 10 6 MoJb/11. , a KoHneHTpanmto O,C 3 10 1 Monb/m. ?

1) YBemuuutcst B 2)YBenuuurcs B 36 3) VYeenuwumrcs B 4) YBenmmuutcs S5)YBenUUHTC
32 paza pa3 10 pa3 B 8 pa3 s B 3 pasza

4. YKazaTb BbIpaK€HHE KOHCTAHTHI paBHOBECHS PEAKLUH 2ZNS(yy) + 30, (ras) = 2ZN0y) + 250, (4
"

1) 2) 3) 4) 5)
(L ChtCh, L ChCh

C,o *C 3 2 T *CL Tcroact
_Coo*Ca c C2, CoCh LG

Cus *Co, K = > K=—2%

CSO C3
2 o,

5. ANHj(a) + 50204 > 4 NO(u + 6 HyOas) B coctosHuu paBHOBECHS

Co, =6mons | n; C, o =3mone [ n. Oupesennts NCXONHYIO KOHIEHTPAIIIO
0.



1) 2,5 2) 8,5 3) 35 4) 10,5 5)
12

BapuanT 2

1.CxopocTh peakiui TpH TOBBIIIEHUH TEMIIEPaTyphl C 60°C mo 90°C Bospocma B 8 pas.

Ornpeaenurb 7/ .

1) 2,7 2) 240 3) 8 4) 2 5) 0,27

2. K yemy npuBeieT MOBHIIIICHNE JABICHUS B CHCTEME 2COras) T O3 (ra5) € 2C0; 1) ?

1) K 2) 3) K 4) 5) K ymeHblIeHHIO
YBEIUYCHUIO KoHueHTpanust  yBelIU4YEHUIO Konuenrtpanus KoHLeHTpauuu O,
KOHIIEHTpalUU CO, ocraercs kouueHrpamuu O, ocraercs 0e3

CO, 0e3 m3meHennss O, W3MEHEHUS

3. Kak usmenutcs ckopocts npsmMoi peakuuu — 4NHsqg) + 5O05ras) € 4NO(ras) + 6H,0 145 , €ciin
koHneHTpamnuo NH; yBenmauts B 3 pasa, a konnenTparuio O, B 2 pa3a?

1) VBemmuutrcsa 2)YBenmnmuurcs — 3) YBenwmumres 4) YBenumuutcs B 5) YBemumuutcs B 113
B 6 pa3 B 22 paza B 120 pa3 2592 paza pas

4. Kakoe BbIpaK€HHE COOTBETCTBYET KOHCTaHTE paBHOBECUS PEAKIUH Cpyy + CO; (rag) € 2CO 145 ?

1) 2) 3) - -
4 K=—7-~ ) K = °
2 2 C co
K= —CCO K= —CCOZ "G K= Coo o
Ce *Ccoz Cé Ceo,
5. 2NOqy  + O (e 2NOy 1) . B COCTOSIHUM paBHOBECHS

CNO ) — 4 MOJlb / Jl 1 C02 — 3 MOJIb / Jl. Brraucauts Ha4yaJbHYI0 KOHIIEHTPAIUIO

0,.
1) 4 2) 1 3 5 ) 6 5 9

Bapuant 3

1. Beruncnuth 7/ , €CIIH CKOPOCTb PEaKIHH MPH MOBbIIIEH:N Temreparypsl Ha 20°C Bo3pocia B

9 pas.
1) 2 2) 0,45 3) 4,5 4) 3 5) 9
2. K uemy npuBezieT NoHM:keHUs AaBieHust B cucteMe  Cyy+ Oxrasy €>2C0; (1) ?

1) K 2) K ymensmennto 3) K cmemeHuio  4) K 5) K
YBEITUYEHHIO YMEHBIIEHH  COXPAaHECHHUIO



KOHIICHTpaIMK  KOHIEeHTpaiuu O,  paBHOBECHUS BICBO 0 KOHIICHTPAI{
0O, KOHIICHTpaI M CO,
u CO, HEW3MEHHOM

3. Kak m3menutcs ckopoctb 00patHOM peaki 4NHsras) + 50,05y € 4 NO(ras) + 6 H2O(ras), €CTIH
YBENIUUUTH 00BEM cMecH B 2 pasza?

1) 2) YMmenbmmmres B 2 3)YMmeHbmmres B 576 paz  4) 5)

VYMeHbIIUTCS B pasa VYMeHbIIUTCS  YMEHBIIUTCS
10

80 pa3 B2 paza B 4 paza

4. VYkazarp MaTeMaTH4IecKoe BBIp2KEHIHE CKOPOCTH TpsIMOH peaxiumn

3F€ ()t 4H,0 ra3) <> FE30 4y H4H 1) ?

1) v=k"C, ¢, 2 v=k*C’_ ¥ °
] 3 -
v=k*C.,*C,, I N R I LV

5. Haiitn Havanbnyto konuentparuo CO , eciii paBHOBECHBIC KOHIICHTPAIIUU B CUCTEME

Cl (ra5) + CO(ras) > COCl, (a5 paBHBL Co=1,5 Monbp/m;  Ccoc=0,5 MOIB/I1.

1) 3,5 2) 4 3) 2,5 4) 1,0 5) 2
Bapuanr 4

1. Bo CKOIBKO pa3 yBEIHMYMUTCS CKOPOCTh PEAKIMH, €CJIH IOBBICHUTH TEMIEpaTypy Ha 20°C

mpu Y =47

1) 4 2) 80 3) 16 4) 8 5)
20*

2. K yemy npuBeneT MOHKEHUE TEMIIEPATYPHI B CUCTEME

COyras) + Horas) € COrasy) T HoOrayy, AH >07?

1) K 2) K 3) K ymenpmennro 4) K ymenemenuro 5) K
YBEJIIMYCHHIO YMEHBIIICHUIO koHueHtpaiuu H,  konnenrparuu CO; YBEJIMYCHUIO
KOHIICHTPAIMH KOHIICHTPAIMH KOHIICHTpAIMH
CO, CO H,0O

3. Kak n3menurcst ckopocts npsiMoil peaki  Cly (ras) + Haras) € 2HCI (1) , €citt 06beM razoBoii
CMeCH YMEHBIITUTCS BABOC?

1) He usmenntess  2)YBenuuurcss B 3)YMenbinutcs B 4 4) Vpenuuurcs B 2 5)
4 paza pasa pasa YMeHbIINUTCS B
2 paza

4. Yka3aTh BbIpa)K€HUE KOHCTAHTHI paBHOBECHs peakiUu  F&,0; (p) T 3CO (ra5) € 2F€(15)13CO; ras) ?



1) 2) 3) 4) 5)

3 % 3 2 3*C
K=Cco Cre.o, 3 c3 CCO2 >'<CFe K=__—c
C3 *CZ CCO K — co =——-<¢ - 3 CCOZ
co, Fe K —_ __——2 C3 C3 * CZ
3 co, co Fe,0
C 3
co
5. B cucreme 2N, (a5 + On () <> 2N;O(a;) paBHOBECHBIE KOHIEHTPAlUH PABHBIL:

Co2 =8 monw | 1, CNzo =4 monw [ 1. Onpenenuts HCXOAHYIO KoHIeHTparuio O; .
1) 6 2) 12 3) 5 4) 10 5) 14
Bapuanr 5
1. BO CKOJIBKO pa3 YBEIMUHTCS CKOPOCTh PEAKIIMHU MPH MoBbieHnH TemiepaTypsi ¢ 30°C 1o 60°C ?
1) 15 2) 150 3) 6 4) 2 95 HcXOomHBIX
JAHHBIX HEIOCTATOYHO

JJI4 TIOJIYUCHHA OTBETA

2. K ueMy npuBeeT MOBBILLICHUE JaBICHUS B CUCTEME 3F€@s) + 4H0 a5y <> FE304(s) + 4Ho(ras) ?

1) K 2) K 3) PaBHoBecue 4) K 5) K yBenrnuenuro
CMELLCHHIO CMELIECHHUIO CHCTEMBI YBEIUYEHUIO  KOHLEHTPALUH
paBHOBECHS paBHOBECHS coxpaHsiercs KOHLIEHTpalM BOAOpOAa
BIIPaBO BJIEBO u napoB

BOJIBI

3. Kak u3MeHuTCs CKOpOCTh 00pa3oBanus yriieKucsoro rasa 1no peakiuuu 2CO 4, + O; (4 <> 2C0;
(ras)» €CIIM YBEJIMUUTH KOHLEHTPAIUH PEarUPYyOIIUX BEMIECTB ¢ 2 10 8 Monb/1. ?

1) YBenuuurcs 2)VBenuuutcs — 3) YBenuuutcs B 64 4) 5) VYeemwumrcs B 16
B 216 pa3 B 27 pa3 pasza VYBenuuutcs  pas
B 20 pa3

4. Kakoe BbIpaK€HUE COOTBETCTBYET KOHCTaHTe paBHOBeCHs peaku 4CUO (15 <> 2CU20 1)+ O (ras)
5

1) 2) _ 4) *Coy o
s 3) K —_— C 2 5) K= Cu,0 09,
C 2 * O, C *
K _ Cuo CCLI 0 ( K Cu,0 4 CCuO
= 2
ca,*c, K 7 Céo
Cu,0 0, CCuO

5. Haittu ucxomnyro konueHTpaiuio NO, B cucreme 2N02(ra3)(—) 2NO(qa5) + Onras), €CIH

PaBHOBECHbIC KOHIICHTPALIMH PaBHBI C02 = 2monw | 1, CNO = 6.monb [ 1.

1) 10 2) 4 3) 1,3 4) 7,3 5) VcXOoAHBIX JaHHBIX
HEJI0CTaTOYHO TSt



OTBCTa

Bapuanr 6

1.CKOpOCTh peakiumu yMeHbIIaeTcss B 9 pa3 mpH moHmkeHuH Ttemmepatypy ¢ 90°C mo 70%

Onpenennuts Y.
1) 180 2) 3 3) 2 4) 0,45 5) 4,5

2. Kakum 006pa3oM MOXKHO CJIBUHYTh BITPABO PABHOBECHE CUCTEMBI ( B PaCTBOPE)

3NH,CNS + FeCl, €2 Fe(CNS); + 3NH,CI ?

1) 2) Veenmuuennem 3) 4) VeawuenmeM 5) YMeHbIIEHHE
VMeHbIIEHHEM KOHIICHTPAIINH VYMeHbIIICHHEM — KOHIICHTPAIHH KOHIICHTPAIMN
KOHIICHTPAI[HH NH,CI konnentparun  FeCl; NH,CI

FeCl, NH,CNS

3. Kak HM3MEHHUTCS CKOPOCTb pPEeakiliu COpas) + Cly ray) (_>COCI2 (ras) » €CIIH 00BEM CHCTEM

YBEJIMYUTH B 4 paza?

1) VYwmenpumres 2)YBenuuutcs B 4 3) He 4) VYBeauuutcs B 5) YMeHbIIUTCH
B 4 paza paza W3MEHUTCS 16 pa3 16 pa3
4. VYka3zatb MaTeMaTUYECKOE BBIPQKEHHUE CKOpOCTH npsMOit peakuy

ZznS(TB)+302(ra3)=ZZnO(TB)+2802(r33)?

1) 2) v=k*C, *3*C, D v=k*Cis 4 p=k*C: 5) =k*3*C,
v=k*C: *ng 2 2

5. 2H30 ey € 2H, (ras) + 0, (ras) . B COCTOSIHUM paBHOBECY

CH2 =10 moaw / 7; CHZO =1 mone [ 1. Berauciurs HauaneHyto KoHIenTparmio H,0 .

1) 10 2) 7,7 3) 9 4) 11 5) Ucxonub
JTAHHBIX
HEJOCTaTOYHO I
HOJIy4YEHHs] OTBETE

Bapuanr 7
1. BO CKOMNBKO Pa3 YMEHBIINTCS CKOPOCTh PEAKIMH TPH MOHMKeHHH Temmepatypsl or 120°C 1o 80%

ecn ) = 3?

1) 2) 81 3) 12 4) 64 5) 120
24



2. K yemy npuBeeT nosblnieHne Temiepatypsl B cucreMe  PClsy <> PCls(as) + Clygasy, AH >07?

1) K 2) K 3) K cmemenuio 4) K %) K YMEHBIIECHUIO
VBSJIIMYCHHUIO  YBEIIMYCHUIO paBHOBeCHS CMEILEHUIO koHueHTparuu PCl;
KOHIICHTpAll KOHIICHTPAIlMK  BIIPaBO paBHOBECHUS

u Cl, PCls BIIEBO

3. Kak u3MEHUTCSI CKOPOCTh MPSIMOM peakInu No(rasyt3Ho(ras) € 2NHs o5 , €CIIH yBETHUUTD JaBICHUE

cMecH B 3 paza?

1) 2)VBenmnuutcs  3) He u3menutcs  4) 5) Hcxoanbix JTAHHBIX
VBenmuurcst B 3 pasa VBEenWUHUTCST ~ HEJOCTAaTOYHO Ui  TOJydYCHUS
B 9 pa3 B 81 pa3 OTBETa

4.Yka3aTb BBIPAKCHUE KOHCTAHTHI paBHOBECHs peakiul  Fe30,4m+ Hy (ras) <> 3FeO sy + HoO(ras) -

1) . 2) s K . CH2 4) K = (Z':Hzo 5) K=3*CHZO*CFEO
K — Cu, *Creo, K = Cho *Creo 3) - Cho He Cu, *Crep,

*xr3 * 2
CH20 Creo CH2 CFe304

5. 4HCl143) + O35y € 2H01a5) + 2Cl; (a5 PaBHOBECHE YCTAHOBHIIOCH IIPH CIEAYIOIIMX KOHIICHTPALHAX

: Co, =9mons I 1;C, , =Cq =16mo0ns6 [ 1.

OnpenenuTh HaualbHYIO KOHICHTparuo O .

1) 8 2 17 3) 1 4 29 5) 49
Bapuant 8

1. Cxopocts peaxiuu mpu oxnaxaernn ¢ 60°C 1o 40°C ymenbumnach B 4 pasa.
Ornpeaenursb 7/ .

1) 42 2) 0,2 3) 4 4) 5) 2
80

2. K yemy npusenet nonmkenue AaBieHus B CUCTEME  2H,0 a5 +2C 1o 1a5) € 4HCl 1)+ O (ra5)?

1) K 2)K ywmenbmenuno 3) K coxpaHeHuio 4) K 5) K
YMEHBILICHUIO KOJIMYECTBA kouueHTpaiuu Cl, CMEIIEHH  CMEIICHUIO
KOHIICHTPAIIH oOpa3yromerocs 0 paBHOBeCHS
Cl, HCI PaBHOBEC  BJIEBO

us

BIIPaBO

3. Kak musmenntcs CKOpPOCThb HpHMOﬁ peaKnuu N3.282O3()K) + HZSO4()K) = Nast4()K) + H2803()K) +

S @ BpesynbTare pas6apieHus pacTBOpa BTpoe?



1) VYwmenpmmrcs 2) He u3amenurcs 3) Ymensmures B 9 pas 4) 5)

B 6 pa3 YMeHbll  YBETUUUTCS
urcs B 3 B3 paza
pasza

4. Yxa3aTh BbIpaXKCHUE KOHCTAHThI paBHOBecUs peakiu  6Fe,05 (1) <> 4F€30405) + Oxras) ?

1) 2) i Cho Y 5)
6*CFe203 4*CO *CF o N C. * 4 Co ""‘CAFeao4
K:W l(zzie34 0, Fe;0, K _C 2267
0, “Fe0, 6*CFe203 - O, Cr.0,
5. 0O, (ras) + 2NO ) <> 2NO, (ras)- B COCTOSIHUU paBHOBeCHS
Cro, =9 mone / 2;C o = 2 mone [ 1. Onpenenuts HavambHYIO KOHICHTPAIHIO
NO.
1) 7 2) 11 3) 15,5 4) 9 5)AcXOqHBIX
JAHHBIX
HEJOCTAaTOYH
0 JUISE
MOJTyYCHHUS
OTBETa
Bapuant 9

1. Bo CKOJBKO pa3 YMEHBLIUTCS CKOPOCTh PEAKLUU MPHU MOHM>KEHUHM TeMIEpaTypbl Ha 30°C, ecim

y =47

1) 8l 2 4 3) 12 4) 64 5)
120

2. Kak wusmeHwTcs KOHOCHTpAalUK YYACTKOB pPCaKLUU, C€CJIN YBCIWYUTH KOHLCHTPALUIO CO B

cucteMe CO; 145 T H ras) — COras) + HoOpras) ?

1) 2)  VYwmenpmmrcs 3) Yeemnunrcs  4) YMeHbmutres  5)
Veenmuuutrcst  koHneHTtpamus CO, kouneHTpamms H, KoH1eHTpauusa H, IIpaBunbsHOT
KOHIIEHTpAI! 0 OTBETA HET
A COZ

3. Kak u3MeHSTCS CKOPOCTh MPSIMON PEaKITUU H> (ra5) + Clograsy <> 2HCl 1) , eciim naBieHuME

ra30BOW CMECH YMEHBIIUTH BTpoe?

1) 2) Vmenpumtes B3 3) Vmenbmmtes B 6 4) He uzmenurcs 5)
IIpaBwibHOr  pasza pas3 YMeHpmuTCes
0 OTBETa HET B 9 pa3

4. Yka3aTh BeIpakeHUE KOHCTaHTbI paBHOBecHs peakiuu  2Fe(OH)j; (1) > F€203 (1) +3H20 as) ?



1) 2) K = Cée(OH)3 3) K = Clizo 4) 5)

Creo *Ci 0
€205 2 1
(- Cho*Cey S

= 2 H,O

CFe(OH)3 K = S*CH c

5. B cucteme O; a5y + 2Ny (a2 2NoOrs) PaBHOBECHBIE KOHIICHTPAIIMHM PaBHBI
Cun, =9 mone/ 2;C o =4 mons / .
OmnpenenuTh KCXOAHYIO KOHIeHTparmio N, .
1) 4 2 5 3) 13 4) 15 5) 17

Bapuanr 10
1. Bo cKOJIBKO pa3 BO3pacTeT CKOPOCTh PEaKIUW IpPH IOBBIILIEHUU TEMIIEPaTyphl Ha 100°C

mpu Y =27

1) 20 2) 3) 40 4) 210 5) 200
1000

2. KakuM H3MEHEHHEM KOHLEHTpAUMU{ YYaCTKOB PEAaKIHH MOXKHO CIABHHYTH BJIEBO PaBHOBECHE

CHUCTEMBbI 3NH4CNS()K) + FeC|3()K) H Fe(CNS)3 () + 3N H4C| (oK) ?

1) TIpaBumbHOrO 2) 3) 4) VMmenpmienno  5)  VBennueHneM
OTBETA HET Veenuuenne  YBenuuennem — koueHrtpain FeCly KOHIICHTPAIIMH
M KOHIIEHTpAIH FeCl;
koHnentparmm  NH,CNS
u NH,CI
3. Kak U3MEHHTCS CKOPOCTh MPSIMOH peaKkiiuu CaOy) + COyras) > CaCOjyyyyy IpU yBENIMUEHUU

JaBJIEHUs BABOE?

1) VYwmenpmmrcs 2)YBemuuurc 3) He 4) YBenuuutcsa B4 pasa 5) Ymenbmutes B 4
B 2 paza s B 2 pasza U3MEHUTCS paza
4. Kakoe BBIpaKEHHE COOTBETCTBYET KOHCTaHTE paBHOBeCHs peakunu

FES(TB) + 2CUSO4 (18) € CUZO(TB) + FeO(TB) + 3802 (ras) ?

1) 2) 3) 4) 5)
Ceuo *CSO *Cro K - Coso"Ces
K =— 2 Ccuo*cFeo*csao =
Céwo, *C 1 - K= CSOZ 1 K '=3%Cs,

FeS K

S0,

5. ANHj3 (ras) + 503 (ra5) > 4NO(ras) + 6H,0 1a5). Berunciiuts HauanpHyro koHuenrpaunuto NHj , ecnn

PaBHOBECHbIC KOHLEHTPALMU PaBHbL: C ., = 8 mone / 2;C (o =5 mons / a.



1) 18 2) 3) 12 4) 11,25 5) 13
19,25

Bapuanr 11
1. Bo CKONBKO a3 yBEIMUHTCS CKOPOCTh PEAaKIMH MU mosbimenun Temmeparypst ot 180°C 10 200°

ecn ) = 3?

1) 6 2) 9 3) 3% 4)  b5) 3
8

2. K KaKkOMy HU3MCHCHUIO KOHHCHTpaHI/H\/II BCHICCTB MPUBCACT IOBBIIICHUC TEMIIEPATYpPbl B CHUCTCM
ZCO(m3) +0, (ras) (—)ZCOQ (raz) AH<0?

DK ywmenpmiennto 2) K ysenmuennto 3) K yBenmuenuto 4) K ymensiienuto 5)

KoHUeHTpauuu O,  koHueHTpauuu O,  koHueHTpauuu CO, koHueHTpauuu CO  ymeHbLIEE
U0
KOHIIEHTP:
mun CO,

3. Kak u3MEHUTCSI CKOPOCTh MPSIMOM peakiuu 3H> (ras) T Nogras) > 2NHs14s), €citin koHIEHTpanMIO F

YBEJIMYUTH B 2 pa3a?

1) VBenuuurcst B 8 2)  IlpaBumbHoro 3) YBenuuutcs B2 paza  4) YBenuuurcst B 9 5)

pa3 OTBETa HET pas3 YBennuut
sSsB 6pa3
4. Kaxoe BBIpaXKEHHE COOTBETCTBYET KOHCTaHTe paBHOBeCHS peaxitu

ZCUO(TB) + C02 (ras) + HQO(M)HCU(OH)2003 (t8) ?

Dy CaoCaCuo 2y 2 3 Caomew 4 5)
Cauomy, co, CCOZ *CHZO Ch,0 *Ceo, *Clio

K =

H20 CcoZ

5 4HCl () + 20; (> 2HOpa + 2Cl; (45 PaBHOBecHBIE KOHIIEHTpalUM paBH

Cia =8 mone/ 2;C, o =Cq, =16 mons/ 2. OmnpenenuTs  HavyalbHY.

kontentparmo HCI .

1) 32 2) 28 3) 48 4 TlpaBUIBHOTO OTBETA HET 5) 20

BapuanT 12

1. Bo CKOIBKO pa3 YBENMUHTCS CKOPOCTh PEAKIMU MpH TOBbIIIeHHH Temnepatypsl o 30°C no 70°C,

ecm Y = 3?

1)Hcxomupix  2) 12 3) 3% 4) 81 5) 61
JaHHBIX
HEAO0CTAaTOYH



0 TS
TTOJTYICHHS
OTBETA

2. K KaKOMY H3MEHCHUIO KOHHeHTpaHI/Iﬁ BEHICCTB NMPUBCACT IMOBBIICHUC TEMIIEPATYPbl B CHUCTEME
COZ (raz) + H2 (ra3)<_)CO (ra3)+ HZO_Q’ Q<01 AH>07?

HK 2) K yBemmuennio  3) K cmemenuro  4) K 5) K
yBenuueHno  kKonneHTparmu CO PABHOBECHS BICBO  YBEIHUCHUIO YMEHBIIICHUIO
KOHIICHTpAIH KOHIICHTPAIUH KOHIICHTpAIMN
u C02 H2 CO

3. Kak W3MEHHUTCS CKOPOCTh MPSIMOM PEaKITHH CO (145) + Clyras) > COClyras), €CITH yBETHUINTH

kornenTparmo CO ¢ 3 go 12 moms/i1, a korunenTpanuto Cly,¢ 2 10 6 Mois/n?

1) 2) Yeenuuurcs B 72 paza  3) VBenuuutcs B 4) YBenuuutcs B 5)
YBenauuutcst 3,6 paza 36 pa3 YMeHbIINUTCS B
B 12 pa3 12 pa3

4. Kakoe BbIpaK€HUE COOTBETCTBYET KOHCTaHTE paBHOBeCHUs peakuh 2F€0 ) ¢>2F€ (1) + Op (1) ?

1) 2) 3) 4) 5)
CZL*C c? K=P 1 —
K=—Ff 2% K=o o, K=—- K=C,
CFeO Co2 CFe O, 2
5. B cucreme 2H, (4 + Oy (uy¢> 2H30¢a) , paBHOBECHBIE KOHIIEHTPALUHM PABHBI

Co, =5 mone/ ;C 5 =4 mons/ .

Brrancnuts uexoaHyto kKoHIeHTparuio O; .

1) 2 2) 3 3) 6 4) 5) 11

Bapuanrt 13
1. Bo CKONBKO pa3 YBEIHYHMTCS CKOPOCTh PEAaKIMH MpPH TOBbIICHHH Temmeparypsl Ha 10°C, ecim

y =37

1) 10° 2)AcXOnHBIX  JTaHHBIX 3) 3% 4) 30 5)
HEJIOCTATOYHO JUTSt 3
MOJTYYCHHUS OTBETA

2. K yemy npusezer yBennuenue koHueHTpauuu NH; B cucreMe  3Hj (ras) + Nogras) > 2NH3 a5 ?

1) K CMEIIeHUI0 2) K cMereHuo  3) K 4) K 5) K
paBHOBECHS BIIPABO paBHOBECHSI BIIEBO YMEHBUICHUIO YMEHBUICHUIO yBeIU4e
KOHIICHTpaITu! KOHIICHTpaITuu HUIO

N, H, KOHIICHT



paunu H,

3. Kak n3menurcsa ckopoctb 00patHOi peakiui 2NO(r;) + Oipasy € 2NO; (ra5) , €CTH YyMEHBIIUTB
JaBJieHue cMecH B 4 paza?

1) He m3menutcs 2) VYwmensmmrcs B 4 3)VYMmenbmmurcs B 4) YMeHpmuTCA D)
pasa 16 pa3 B § pa3 YBenuunu
Tca B 4
pasza
4. Ykazatb MaTeMaTHYECKOe BBIpQXKEHUE CKOPOCTH psIMOM peakuuu

3FES(TB)+2CUSO4(TB) <> CUzO(TB)+FeO(TB)+3802(ra3) ?

1) 0=K*Cpo*Co0*3*Co,  2) 3) 4) 5)
* * *3
L= k *CFeS *CCZUSO4 v=k*3* CSO2 v=k*Cpy CCUZO Cso2 v=Kk *Csso2

5. Hs (ras) T CO; (ras) > H2O 145y TCOras). B cocTosinum paBHoBecus Cco ) =2 wmoms/m; Cy ) 0=4 MoJIB/m.

Onpeaenuth UCXOIHYI0 KoHIeHTpauu CO,.

1) 6 2) 4 3) 2 4) 8 5)
10

Bapuanr 14

1. Bo cKkombKO pa3 yMEHBIIUTHCS CKOPOCTb PEAKIIMH MPH OXJIAKICHHH CUCTEMBI C 60°C o 30°C

pu ) = 27

1) 30 2) 3 3) 8 4) 2 5) 60
2. K ueMy npuBeneT MOHMKEHUE TEMIIEPATYPhl B CUCTEME Norasyt3Horas) € 2NH3 ), AH <07?
1) K ymensmenuto 2) K ysenmuenuto 3) K 4) K ysenuuenuto 5) K
KOHIeHTpau N,  KOHIICHTpaIliH YMEHBIIIEHUIO KOHIIEHTpaIuu Ny YMEHbBIIIEHU
NH; KOHIIEHTpallUU 0
NH; KOHIIEHTpAI!
u H2

3. Kak usmenutcs ckopocts npamoil peakimn  4NHs a5y + 50; (ras) ¢> 4NO(rasy + 6H20(1as), €ciu
YBEJIUYUTH 00bEM cMecH B 2 paza?

1) Vmenbumtcs B 2) YMenbmmtcs B2 3)  Vmensmmres 4) Ymenpmmtes B 28 5)

80 pa3 pasa B 567 pa3 pasa YMeHbmuTCes
B 4 paza
4. Kaxoe BBIpa)KEHNE COOTBETCTBYET KOHCTaHTe paBHOBeCHS peaxiuu

3Fe(TB)+4HZO(ra3) <~ Fe304(TB)+4H2(ra3) ’)



1)

5.

COz = 8 mounw [ 1, CNZO =4 mons [ 1. OmnpenennuTh UCXOAHYIO KOHIIEHTparuio O, .

1)

3 x4
_ CFe CHZO

*r4
C Fe;0, C H,

O,

(ra3)

2) K

+

2)

x4
Fe;0,

2N,

12

H,

3 x4
CFe CHZO

3) K

(ras) g

3)

4
H»

4

H,O0

2N20ra5)-

4)

4)

Cc

Fez0,4

- 4*CH20*3*

B

10

*4*C,

C

Fe

COCTOSHHNH

4. T. 5. Tema: «'anbBaHHYeCKHE dJIeMeHThb». [IpuMep 3anaHmii i TECTUPOBAHMS:

Bapuanr 1
Ne| TecToBbIil BOompoc Make.
Oamn
1 3
Ykaxure
BEIMYHHY
snexrpomsoro | 0-20 B[ ¥0.34B | +0,28B | +0,4 B |[Ipapuibioro
MOoTECHIIMAaia OTBETAa HET
Meau Ha
rpaHuIe
Cu’lCu®, ecm
Cey*'=0,01
Mons/n. (3)
3
1 2
5
4
2 3
Bribepure 3apsi Ni- (B mpouecce
MpaBUIHLHOE ) AIEKTPOIa|paboThI )
YT-BEPIKIECHUE Ni B B 0,001M |>nemenTa Hpasuea|Ni 8 0,001 M
ornocurensio |01 M pactBope |koHIenTpar [PX pactsope
TaIbBaHUICCK paC_TBOP NiSO, a NiSO, y YTBUePWle NiSO,— anon
oro snemenra | V1504 |nonosure [anona HHUHA HET
NiNiSO,[NiS [~ T |nen yBEJTHYMBAET
Oy4|Ni OTHOCHTE |CSI
JIBHO
0,001 M0,01 Apyroro
M

BIIEKTPOA

paBHOBECHS




(6, 8)

7 10
6 8
9
Kaxkoi
mporiecc
HIMEET MECTO Ha Ha Ha xarone: |Ha anone: |Ha anoze:
npu paGoTe aHoze: |Karoje: JH,0+ 26 = |20l 25 |Fe— 26— Fe?
TaJIbBAHHUYCCK Sn_ 26 Fe2+ +2é — H2 + 2OH— - CI2
Oro 3JeMeHTa, |= Sn2 Fe
COCTaBJIEHHOT
o us
MOJTy3JIEMEHTO
B! 13
Sn|SnCl, u
Fe|FeCl,?(15)
15
14
11 12
€ €
g g -
Kakas u3 e N ’
MPUBEIEHHBIX 4
oxem < |Sn|SnSO,||Sn|SNSO,4||H.S
npambno  |SNISNS [SNISNSO,| |H2SO4|Cu|O4|Cu, Hy
oTpaKaer O4||H28 |HQSO4|CU y HZ
MEXaHU3M O4/Cu, |, H, Sn|SnSOy||H, —
paboThI 1enu Hy <+«—S0,|Cu, H;
rajibBAaHM4ECK .
Oro DJIEMEHTA: . S04
Sn? 30 20
Sn|SNSO,||H,S Cu?* n
OdCu, H,? |1 19
(19)
18
17

16




5 3
Kakoe QC
YTBEpKICHUE 3JIeMCHTa
MPaBUIIBLHO SAC BO3pacTaeT
OTHOCHUTEJIBLHO ZﬂeMeHT SJIC =E° npu DIC = E° [DJIC = EOF92+|Fe
DJ1C o BBEJICHUH Zeu— El-Eootc
3JIeMEHTA! BBIHCTL |28 lo 2’;” QHHOHOB Ou 21 ' ulc
storuz |~ E°re fFe Cr,0% B Fe [Fe
Fe|FeSO4||H2S |[bopmyn pacTeop
0O4|Cu, H,? Bl H,SO,
(22, 23) HepHuer
a 25
22 24
23
21
IIpumeyaHue: npaBUJibHbIE OTBEThI YKA3aHbI B CKOOKAX.
[MonHbIi KOMIUIEKT OleHOYHBIX cpeacTB T 5 B koiuvecTBe 13 BapuaHTOB.
Bapuanr 1
Vxkaxure
BEITUYUHY
BIEKTPOTHOTO
IIOTEHIIMAIa Ha
rpanmIe - 1,66 B -1,70B -1,62B -1,78B | - 3,66 B
A|0|A|3+ , €CIIU
Ca®=0,01 Mo/ | 1 2 3 4 5
BriGepure Cu-s5ekTpon Ni-
HpaBIUILHOC ) 3apsKeH _ 3JIEKTPO
YTBEpXKIECHUE Ni —anopg OTpHIATENbH Ni — I Ha
OTHOCHTEILHO o OKHCJISIETCS sapsKe KaToJIe
raJJbBaHUM4ECKOT O otHOCHTEesH | TPH pabote - BOCCTaH
3JIeMEeHTa o Ni 3JIeMEHTa nomoxu | 4B
Ni[NiSO4||H,SOy| 3JIEKTpo/a TenpHo | THBACTC
Cu, H, 6 otHocH | % HgH
7 8 TEJIBbHO Cu
Cu
3NEKTPO
iv:] 10




Kaxoit nporecc He B ob6nactu
OCYIIECTBISETCS aHojma
npu pabote Ha xarogne: yYBeJTHIMBAET B anemenTe: Ha Ha
TaJJbBAaHUYECKOT'O Cu2++2§ =Cu cd Zno +Cu2+ — aHoze: Katoze.
JJIEMEHTA, KOZHuSengaun Cul +7Zn2" Zn-2& | 2H,0+2
COCTaBJICHHOTO W3 s1 ZnSQO, -7z |e=H,+
MIOJTy3JIEMEHTOB ! 2OH"
Cu|CuSO, u 1
Zn|ZnSO,?
12 13
14
15
e e € ] )
Kaxkas u3 — N ¢
MPUBEAEHHBIX >
«— «— —
CXEM MPaBHIBHO Co|CoCl,||CuCl | Co|CoCl,||Cu | Co|CoCl,||CuCl
oTpakaer 2|Cu Cl,|Cu »|Cu Co|CoC | Co|CoCI
MEXaHU3M paboThI [||CuCl | 2||CuCly|
[EMY TaJbBaHN- 2|Cu Cu
YEeCKOT0 JIeMEHTA: cu?
—..
Co|CoCly||CuCl,|C - -
U9 Cl Co
18 cr cr
16 17
19 20
O/1C anemenTa:
YMeHbIIunaach
Cd|CdSO,||H2SO| Ecd2+|cd cTan YMmenbmiac IMorenu | Ymens
KOHIIEHTPAIUS
Cu, H, MeHee b o+ | WAl IHJIACh
kaTuoHoB Cu
OTPHUIIATENBbHBI | KOHIICHTpAIH Karoja | monsipu-
yBEIMHIACE, M 1 KATHOHOB cran 3anus
YKaxHTC, 110 Ccd* menee | Cu-
KaKOH HpHANHE TOJIOKHU | DIIEKTPO
3TO MOTJIO 23 — na
npousoitu?

21




22

24 25
BapuanT 2
VKakuTe 3HaUYeHHE -0,184 B
JNEKT-POAHOTO
NOTEeHIMANA Ha [IpaBunsHOTO
2+ OTBETa HET —0,15¢
rpazrinue Pb|Pb*", ecrm | 0,068 B _L126B
Cpy” = 0,1 Mouns/n
3 5
1 2 4

3apsan Ag

3NEeKTpoJia B
Bri6epute 0,001 M Ag5 0.001 M
NpaBUJIbHOE YT- BU,

Ag B 0,001 pacTBope [Ipu pabote IIpaBn
pepaene Mg AgNO; Goree PACTEOPE 3J‘IpeM§HTa 0 ]é))TBe'
OTHOCHUTEIHHO HONOKHTENSH | AGNO-— kato
raJIbBAaHUYECKOTO pacTBOpe gNUs I KOHIICHTPAIHSI

AINO- — 10 CPaBHEHUIO AaNO
JJIEMEHTA! gNUs c gNO3

aHoJl ApyriMm
AgIAGNO;[AGNO;|Ag ICKIPOAO y xaroza

YBEITMYNBACTCS
0,001 M0,01 M
7
o 10

6 8
Kaxoit poriecc
MIPOUCXOUT MPH
pa6ote Ha anogme: | B anemenre: Haxkarone: Ha anoge: Ha xa
TaIbBAHMICCKOro O-48 |\ Mg+ zn®*= | 2H,0+28=H, |Zn-28=2Zn* |Zn*+
JJIEMEHTA, =0,+4H M92+ +7n +20H Zn
COCTaBJICHHOTO W3
MOJTY3JIEMEHTOB !

Mg|MgSQ, u
Zn|ZnS0,? 14

11 12 13 15

€ € € €




Kakas u3 > < EE— E— E—
IPHUBEAEHHBIX CXEM o o o o ]
MPABHITBHO OTPAKACT Ni|NiCl,||C | Ni|NiCl,||CuCl; | Ni|NiCl,||CuCl,|C | Ni|NiCl,||CuCl, | Ni|NICI||Cu
MEXaHH3M PaGoTHI uClyCu |Cu u |Cu Cl,|Cu
LIenu «—
— «—
raJIbBAaHUYECKOTO
3JIeMEHTa: Cl g N Cu?® cu®
Ni|NiCly||CuCl,|Cu? ClI CI
16 20
17 18 19
1C
YBEITMYUBACTCS
Kaxoe yTBepxnenue TIPH CMeTIeHH O/J1C He 3aBuCHUT
MIPaBUIIEHO B OTeHIHATA OT KOHIIEHTPAIUN _
otHOCHTENsHO DJIC SAC= d- karuonos AlI** IlpaBuibHbIX SAC=
EOA|3+|A| — c SJICKTpoAa OTBCTOB HET EOCd2+|Cd —
SlieMeHTa E. 2+ B 0011aCTh £, 3*
cd |cd Al Al
AIJAICIS[CdCl,|Cd ? OTPHHATEIBHET
X 3HAYECHUH
22 23
24
21 25
Bapuant 3
Ykaxure
3HAYCHUE
MEKTPOIHOT -2,38B [IpaBunbsHOrO -2,32B -2,44 B -45B
o OTBETa HET
MOTEHIIAa
MarLds  Ha
rpaHuIIe
eciu 2
Cwmg~=0,01
Mous/n
Bri6epure Cu-anekrpon | Cu-anektpon B | Konneunrpa
npaBuisHoe | B 0,01 M [ 0,001 M s
yTBepxAeHue | pactBope Cu | pacTBope KaTHOHOB
2+
orHocutenbH | (NOs), 3apsi- | 3apspken mono- | Cu™' y TpaskmbHOro Cus 0,00 M
0 KUTEIHLHO aHoJza




TraJJbBaHH4YCC
KOro
9JICMCHTa

Cu|Cu(NO3),|
|CU(N03)2|CU

0,001
Moas/n 0,01
Mous/n

KaCcTCAa
TIOJIOKHTCIIb
HO oT-
HOCHTCIBbHO

pactBopa

OTHOCHTEIHLHO
apyroro Cu —
ANEKTPOIA

YMEHBIIIAET
csl mpu
pabote
3JIeMEHTa

OTB€TA HECT

pacTtBope

Cu(NOs),— xaton

10

Kakoii
MPOILIECcC
MPOUCXOTUT
npu paboTe
rajbBaHHYEC
KOT0
3JICMEHTA,
COCTaBJICHHO
ro u3
MOJTYDIIEMEHT
OB :

Co|CoCl, u
Mg|MgCl,?

Ha anoge:

Mg-2&=
Mg**

11

Ha xatone:

Mg*" + 2 =
Mg°

12

B
JJIEMEHTE:

Mg + Co**
= Mgz+ +
Co

13

Ha xatone:

Co?* +2&=_Co

14

Ha anone:

2ClI"-2&e=Cl,

15

Kaxkas n3
NIPUBEAEHHBI
X cXeM
MIPaBUIIEHO
oTpaXkaeT
MEXaHWU3M
paboThI 1Ienu
rajibBaHHu-
YECKOI'0
JJIEMEHTA:

Sn|SnSO4||H2
SO4Pt, Hy?

Sn[SASO,H,

SO4Pt, H,

S0,”

16

€

4

Sn|SnSO,||H.S
OulPt, H,

S0,”

17

[IpaBuibHO
ro OTBETa
HET

18

€

Sn|SnSO,||H,SO|
Pt, H,

S0,”

19

€
—

SnlsnSO4”stO4|
Pt, H,

S0~

20

DJIC
D3JICMCHTA

Zn|ZnCly||Ni
Cl,|Ni
YMCHBIINIIAC

[Ipu
YMEHBIIECHUH
KOHIIEHTpAI!
1 KaTUOHOB

ENi2+|Ni cTalx
MCHEC
OTPULATEIIbHBI
M

IIpu
YMEHBILIEH
uu
KOHILIEHTpa

2+
Ezy™ jzncTan
Oonee
TOJIOKUTEIBHBIM

ITo yxa3aHHbIM
NpUYrHAM
YMEHbIIIEHUE

SAC




b. YKaXKUTE,
10 KaKHM
MpUYUHAM
3TO MOTIIO
TIPOU3OUTH?

Zn2+

21

oun
KaTHUOHOB
N | 2+

22

23

24

HCBO3MOXXHO

25

Bapuanr 4

Vxkaxure
BEITUYHHY
AJIEKTPO-
JTHOTO
MOTEHIINaIa
XpomMa  Ha
rpaHulle
Ccricr®,

eclu

Ce? = 0,01
Moib/n

-097B

-098B

-1,29B

-291B

IIpaBunbsHO
ro OTBETa
HET

Bri6epute
MPaBUIBHOE
yTI-
BEPXKIICHNE
OTHOCHTCIIb
HO
rajJbBaHUYEC
KOTO
JNIeMEeHTa

AlIAL(SO.)
”HQSO4|CU,
H;

Cu —
OTpl/II_IaTej'ILH
o

3apsSKEHHBIN
3NEKTPOJT
OTHOCHUTEJIbH
0
Al-amexTpon
a

Cu — karon

Al —anon

Cu -
OKHCJISICT
csi  TpH
pa-6ote

AIIEMEHTA

Konnentpa
U HOHOB
AP
yOBbIBaeT
mpu  pabo-
Te
JNeMeHTa

10

Kaxkoii
mporiecc
MPOUCXOTUT
npu pabote
rajgbBaHUYCC
KOT0
JJICMEHTA,
COCTaBJICHH
oro u3
MOJTy3JIEMEH
TOB :

Pb|Pb(NO;),
u

Fe|Fe(N03)2

Ha anoge:

Fe-2e=
Fe?*

11

B snemenre:

Pb** + Fe = Fe** + Ph’

12

Ha xatone:

Pb®* + 28 =

Ph°

13

Konuent
parnus

aHHOHOB
NO; y
AIEKTPOT
OB  COX-
paHsercs
ITOCTOSIH

HOH

Ha
KaToJe:

2H,0 + 28&
=H,+
20H"




5 15
14
Kaxkas u3 e e e e
MPUBEAEHHBI e
«— — — _—
X cXeM
IPARIIDES | AlAINOs)| | AIIAI(NO:)S[AGNOSIAg | AIIAI(NO:)| AlIAI(NO;)
OTpaxact AgNO;|Ag AgNO3|Ag | AlIAI(N | 5|AgNO;|A
MeXa-HU3M >
5 Oa):llAg | 9
paboThI - 5 NO. NOs|Ag
nenu o 3 «—
rajbBaHH- Al
NO;~
YECKOI0 Al ere 3
3JIeMEHTA: 17 3 «—
16
?
Bri6epute
MPaBUIILHOE
yTBEp- /C OJIC yBenuuuBaercs Mpu /C C
— YMEHBIIIACTCS | YMEHBIICHUH ,, | YBGIMYH | yBeIHYMBa
eciu E 2z KOHIICHTpalIun KaTHOHOB SI[C:E Mg | BacTCA €TCA IIpUu
OTHOCHTEITh Fe [Fe ZE pal o — B0 2t p
HO C CTaHET Mg 9 e [Fe npu YBEIIMYEHHU
ranbpanmyec | 0071€e yMeHbIE | U
KOTO OTpULAaTCIbH HUHN IIOTCHIMAJT
N — BIM 22 KOHIIEHT | a Mg
paruu 3JIEKTpOJIa
Mg|MgCl,||F 23 | xatnomHoB
eCl,|Fe? 21 Fe?*
25
24
Bapuanrt 5
Ykaxure
BEINYMHY | | Lol |
YIERTPOIH IIpaBunsHOTO -1,79B -1,87B -191B -1,73 B
oro OTBECTA HET
MOTEHIIAAT
a Ha
rpaHumiie 2
Be|Be®*, 3 4 5
eciu 1
CBe2+ -
0,01




Moab/n

Bribepure
HETIpaBUIIb
HOe
YTBEPKICH
ue
OTHOCHTEI
BHO
raJbBaHIYe
CKOTO
JJIEMEHTa

Zn|ZnCly||
NiCl,|Ni

ZN-351eKTPOT
3apsOKEH
MTOJI0KUTENHHO
OTHOCHTEIHHO
pacTBopa

HenpaBunbHel
X
YTBEPKICHUN
HET

Zn —a”oxn

Ni-anexTpos
3apsoKeH  TI0-
JIOKHUTEILHO
OTHOCHUTEILHO

Zn-snektpojia

Ni — katox

10

Kaxoit
nporecc
MPOUCXOIH
T
pabote
rajJbBaHUYe

pu

CKOTI'0
OJICMCHTA

Co|CoSOy|
H,SO,|Pt,
H,?

Ha anone:

Co’-2e=
C02+

11

Ha karone:

2H20 +2e=
H, + 20H"

12

Ha anone:

Pt— 28 =Pt*

13

Ha karone:

2H" +2&=H,

14

Ha xkarone:

Pt*" + 28 = Pt

15

Kakas w3
MIPUBEIAEHH
BIX  CXEM
MPaBUIBHO
OoTpaxkaeT
MEXaHHU3M
paboThI
enu
rajbBa-
HHYECKOTO

OJICMCHTA:

Mg|Mg(NO
3)2”CU(NO3
)2|Cu?

(S

—_—

Mg|Mg(NOz),||
CU(NOg)Q'CU

—_—
NO;

16

(S

«—

Mg|Mg(NOz),||
CU(NOg)Q'CU

—_—

NO;~

17

€

—

Mg|Mg(NO3).||C
NOg)glCU

4

NO;

u(

18

€

4+

Mg|Mg(NOs),||
CU(NOg)Q'CU

4

cu*

19

(&

 —

Mg|Mg(NOs),||Cu(N

O;)7|Cu

—_—

Mg**

20




Ot Kkakoro
dakxropa He
3aBUCHUT
DJ1C
rajbBaHude
CKOTo
3JIEMEHTA:

Zn|ZnSO,||
H,SO,|Pt,
H,?

Ot
[IOTEHLIAAIA

0
En 1,,pt

21

noJrsipyu3anun

Ot

KaroJa

22

Or norexmnuana

EBtZ-v»

23

Ot
MPUCYTCTBHS
JIETIONISPHU3aTO
poB

24

OT KOHIIEHTpAITIH
HMOHOB

zZn*

25

Bapuanr 6

Vxkaxure
BEJIUYUHY
3JICKT-
POIHOTO
MOTEHIINAIa
[IUPKOHUS Ha
rpaHuIe
Zr|Zr*, ecn
Cx"*=0,0001
Monas/n

-1,59B

-1,52B

-1,64 B

-1,81B

-5,58 B

IIpu kakom
YCIIOBHH
rajib-
BaHWYECKUH
JJIEMEHT HeE

BO3HHUKAET?

OnnHaKkoOBBIE
BIEKTPOIBI
HaXomIATCH B
pacTBOpax
CBOHUX COJICH
pa3HON KOH-
LEHTpaIuN

O0a meraiia
HAXOIATCH B
OJTHOM
JJIEKTPOJIUTE

PaBHEBI
MMOTEHINAIEI
AJIEKT-POJOB

0O06a
SIEKTPOJIA —
Me-TaJlIbl,
CTOSIINE B
paty
HAIPSKEHUS
oCJIe BOJO-
pona

OtcyTcTBYyeT
KOHTAaKT pac-
TBOPOB
3JIEKTPOJIUTOB

10

Kaxkoit
npouecc
UMEET MECTO
npu pabote
rajbBaHU-
YEeCKOro
JIIEMEHTA,
COCTaB-

JICHHOIro M3

ZN-37eKTpOT
3apsKaeTcs
IIOJIOKUTECIIbH
0 OTHOCHUTEJb-
Al -
3NEKTpoJIa

HO

Ha anone:

Zn—2&=2Zn*

Haxkarone:

ZHZO + 26 = H2
+20H"

Hu onun 3
YKa3aHHBIX

Macca karona He
U3MEHS-ETCS B
rporecce padoTh
3JIeMEeHTa




MOJTY3JICMCHT
OB

Zn|Zn(N03)2
n
AIAI(NO,)?

11

12

13

14

15

Kakas u3
TIPUBEIEHHBI
X cXeM
MPaBUIIbHO
OTpaxkaeT
MEXaHN3M
paboTsI e
rajbBaHUYEC
KOTO

JJICMCHTA:

AlJAI(NO;)s]l
AgNOs|Ag

AlJAI(NOs)4||
AgNO;|Ag

e

NO;

16

€
—

Al|AI(NO;)s]|Ag
NOs|Ag

Al

17

€

[

[

AlIAI(NO3)s||Ag
NOs|Ag

NO;™

18

AlJAI(NOs)4||
AgNO;|Ag

4—

Ag*

19

€

 —

Al|AI(NO3)s[|AgN

O3|Ag

Ag’

20

K
WU3MEHEHUIO

KaKoMy

B
TraJJbBaHHU4CC
KOM
JJICMCHTC:

Cd|CdSO,||C
uSO,|Cu

MIPUBOJIUT
3aMeHa

3JIEKTPOJIUTA
CuSO,
H,SO,

Ha

U3smenurcsa
AQHOJIHBIN TIpo-
necc

21

VYMeHbpImUTCA
OJ1C snemeHTa

22

VBeanuurcs
OJ1C snemeHTa

23

SAC
3JIEMEHTA HE
MU3MEHUTCS

24

Ilorennuan
KaTona
YMEHBIIAETCS

25

Bapuant 7

Vxkaxure
BEITUINHY
JJICKT-
POITHOTO
MoTCHIHAaNa

+0,28 B

-0,28B

-0,39B

-0,34B

-2,28B




HA TpaHHIE
Co|Co%,

ecin Coo™ =
0,01 Mosns/n

Bri6epure
MPaBUIILHOE
y1-
BepKIICHUE
OTHOCHTEIh
HO
raJlbBaHU4eC
KOTO
JJIEMEHTA

Cu|Cu(NO3)
2llAgNOs|Ag

Cu-
3JIEKTPOI
3apsKCH
oT-
puLaTeabH
o}
OTHOCHTE]
BHO
pacTBopa
Cu(NO3),

Cu — karon

Ag—aHon

Bce
YTBEPXKIACHUS
HETPaBUIbHBI

Cu-anexTpon
3apsKeH
OTPHUIIATETTFHO
OTHOCHU-TEJIBHO
Ag->nekTponaa

10

Kaxoit
npoiecc
MPOUCXOTUT
mpu pabore
rajJbBaHH-
YEeCKOTO0
3JIEMEHTa

Mg|MgSO,||
H2804|CU,
H,

Ha anone:

Cu-2e=
Cu2+

11

Ha anone:

Mg’ — 28 =
Mg2+

12

Ha karone:

2H" +2&=H,

13

B snemenre:

Mg + Cu®* =
CUO + MgZ+

14

Ha xartoze:

Cu* +28=Cu’

15

Kaxkas 3
NIPUBEAEHHBI
X cXeM
MPaBUIIBHO
OTpa)kaeT
MEXaHW3M
paboThI
e ra-
JIbBAHHUYECK
oro
DJIEMCHTA:

Zn|ZnSO,||C
uSQy|Cu ?

Zn|ZnSO,||
CuSQOy|Cu

e

Zn|ZnSO,||CuS
O4|CU

»
»

Zn2+

16

A

Cu2+

17

€

«—

Zn|ZnSO,||CuS
O4|CU

«—

S0~

18

Zn|ZnSO,||CuS
O4|CU

«—

S0~

19

Zn|ZnSO,||CuSO,|
Cu

«—

S0,.>

20




BribGepute
MPaBUIBHOE
yT-
BEPXKJICHNE
OTHOCHTEITh
S1C
raJbBaHHYEC

HO

KOoro 9J1C-

MCHTA:

FelFe(NO3)2|
|AgNO;|Ag

SIC
YMEHBIIAET
csA npu
YBEIIUYCHU
n
KOHIIEHTpa
AU
KaTHOHOB

F e2+

21

QHC = EOFe2+|Fe
EO +
— = Ag |Ag

22

DJIC
3aBUCUT

HE
oT
KOH-IICHTPaLUU
katnonos Fe**

23

SAC
YMCHBIIIACTCS B
pe3yibTate
YMCHBIIICHUS
MO-TeHIMAaa
Ag-31ekTpona

24

C = E%y ag —

0 2+
E Fe |Fe

25

Bapuant 8

Vxaxure
BEITUYUHY
3IEKTPOTHOTO
MMOTEHIIMANA
XpoMma Ha
rpaHuIe
Cr|Cr*, ecim

Cc"=0,001
Mo/

IIpaBunbHO
ro OTBETa
HET

-0,80B

-091B

-0,68B

-0,74B

Bri6epute
MPaBUIBHOE
yT-BEpIKJIEHHUE
OTHOCHUTEIILHO
rajJbBaHUYECK
Oro 3JIEeMEHTa

Cu|Cu(NOGa),||
AgNO;|Ag

Cu — karton

AgQ-
QJICKTPOA
3apsiKeH
110~
JIOXKHTCIIBH
o
OTHOCHTCII
BHO
pactBOpa

Bce
YTBEPKACHUSA
HEIPaBUIbHBI

Cu-anekTpon
3apsUKeH
OTpHILIATENEHO
OTHOCHUTENEHO
Ag-anekTpoaa

Ag— anon

1

Kaxkoit
rnpouecc

YMeHbIIEH




MIPOUCXOUT
mpu  pabote
raJlbBaHU4eCK
0-TO

JIIEMEHTA,
COCTaBJICHHOT
0 u3
MOJTY3JIEMEHTO
B

Fe|FeC|2 u
Ni[NiCl,?

Ha anoge:

2ClI"-2&=
Cl,

11

uc
KOHIICHTpa-
o
KaTHOHOB

F e2+

12

Boanemenre:

Fe + Ni*" = Fe?
+ Ni

13

Ha xatone:

Fe*" + 28 =Fe

14

Ha anoge:

Fe —2& = Fe**

15

Kakas u3
MPUBEAEHHBIX
CXeM
MPaBUIbHO
OTpakaeT
MEXaHU3M
paboTel 1enH
rajJbBaHHYIECK

Oro 3JICMCHTA:

COlCOSO4”H2
SO4Pt, Hy?

Co|CoSO,|
H,SO,|Pt,
H,

4—

S0~

16

—S

Co|CoSQO,||
H,SO,|Pt,
I I2

17

4—

CO'COSO4”H2804
|Pt, H2

 —

C02+

18

Co|C0SO,|H,S
O4lPt, H,

e

S0,

19

—

Co|COSO4|[H,S04P
t, H,

«—

H+

20

Bri6epute
MPaBUIBHOE
yT-BEpIKJIEHHUE
OTHOCHUTEIILHO
SAC
raJlbBaHN4eCcK
OTO0 JIEMEHTA:

Ni|NiSO,||CuS
O4|CU

3J1C
YBEIUYMBa
ercs IpU
YBEJIUYEHU
Hu ENi2+/Ni

21

ONC =
0 2+
E'ni™ i +

0 2+
E Cu /Cu

22

DJ1C
YMEHBIIIACTCSI
NpY YMEHBIICHUH
KOHIICHTPAI[HH
kaTroHoB Cu**

23

DJIC
YMEHBIIAETCS
npu
YBEJTUYCHUH
KOHLIEHTpaluu
12+
kaTtroHOB NI

24

S1C = EONi2+/Ni -
EOCu2+/Cu

25

Bapuant 9

Vxkaxure
BEITUINHY
JJICKT-
POITHOTO
MoTCHIHAaNa

-135B

~127B

IIpaBunbpHOT

—418B

~1,01B




Map-

rasuna Ha
rpaHuiie
Mn|Mn?,
cCciin

CMn2+ =
0,001
Monb/n

O OTBE€Ta HET

BriGepure
MPaBUIBHOE
yI-
BEpIKACHHUE
OTHOCHTEITh
HO
rajJbBaHUYECC
KOTO
JNeMeHTa

Sn|Sn(N03)2
IAGNO;|Ag

IIpu pabote
JIIEMEHTA
yBe-
JTUIABACTCS
KOHIIEHTpalu
s KaTHOHOB
Sn2+

Sn — karon

Ag-anexTpoa
3apsKeH
OTpPHUIIATENBH
0
OTHOCHTEIIBH
0 pacTBOpa

AgNO;

Ag—aHon

Sn-anekTpon
3apshKeH
OTpPHUIIATEIEHO
OTHOCHTEITEHO
pacTtBopa

Sn(N 03)2

10

Kakoii
MPOLIECC
MPOUCXOTUT
npu paboTe
rajgbBaHUYEC
KOI'0
3JIeMEHTa

Ni|NiSO4||H,
SOy|Cu, H,

Ha anone:

Cu-2e=
cu*

11

Ha karone:

Cu™ +2&=
cu®

12

Ha anone:

Ni— 28 =
Ni?*

13

B snemenre:

Ni+2H" =
Ni%* + H,

14

B snemenre:

Ni + Cu* =
Ni** + Cu

15

Kakas u3
HPUBEAEHHBI
X CXEM
MIPaBHJIBHO
OTpa)kaeT
MEXaHHU3M
paboTeI
Lenu
raJlbBaHu4ec
KOTO
JJIEMEHTA!

Mn|MnSQ,J|
CdSO,|Cd

e

Mn2+

16

Mn|MnSQ,||Cd
s0,/Cd

4—

S0,%

 —

Mn|MnSQO,||
CdSO,|Cd

cd*

4—

€

4—

Mn|MnSQO,||
CdSO,|Cd

4—

S0~

19

(&

«—

Mn|MnSO,||Cd
so.lcd

S0~

20




Mn|MnSQO,||
CdSO,|Cd?

17

18

B
3NIEKTPOJIUT
H,SO,

OJICMCHTA

Mg|MgSO,||
HZSO4|Aga
H,

BBCJIN NOHBI
MnO,".

K uemy 3to
puBenET?

YMeHpmuTCA
9J1C
3JIEMEHTA

21

OJIC He
H3MEHHUTCS

22

IMorennuan

KaTtolaa

craner Oosee
OTpHILIATEIBH

bIM

CxopocThb
KaTOJHOTO
nporecca
YMEHBIIUTCS

23 24

YMeHbIIUTCSH
MOJISIpU3AITIS
Karozaa

25

Bapuanr 10

VYkaxure
BEITHYHHY
9IIEKTPOTHOTO
HOTEHIIHATA
0JIOBa Ha
rpanuue Sn|Sn*,
eciu

Csi’'=0,01
Moas/n

- 0,199B

-0,14B

[IpaBunbpHOT
0 OTBETa HET

-0,08 B

-0,21B

BribepuTe
NPaBUIIBHOE
yTBEPKJICHUE
OTHOCHUTENFHO
rajbBaHMYECKOTr0
JJIEMEHTa

Zn|Zn(NOs)a[[Ni(
NO3),INi

Zn — a”Hox

Ni-asekTpon
3apsKEH OTPH-
LATEJIBHO
OTHOCHTEILHO
Zn-31exTpoia

Ni — kaTox

ZN-31eKTpoy
3apsKeH I0JIO-
JKUTEIIBHO
OTHOCHTEILHO

pac-TBOpa

Bce yTBepxneHus
NPaBUIIBHBI

10

Kaxkoii u3
MPOLIECCOB HE

B oOiactu

Cu-

Bce ykazanHble




MPO-UCXOTUT Ha xarone: |anona BIIEKTPOS Ha anone: HUMEIOT MECTO
npu padote ,+ . |yBenmmumMBaeIC |3apsiKaercs ) o
rajbBa- Cu™ +2e= |4 OTPHIIATEITH Al-3e=Al
HUYECKOTO Cu KOHIICHTpAIWS |[HO OTHOCH-
JIIEMEHTA, karnoroB Al** | temsroro
COCTaB-JICHHOTO pactBopa 15
us3 11 CUC|2
MOJTYDJIEMEHTOB 12 14
Cu|CuCl; u
AlAICI,? 13
€ € € € €
Kaxast m| L5 -—
MIPUBENEHHBIX
exent mpamniio|MIMICLIS | MgIMgCL|Sn [MgIMgCL|IS | MgIMgCIISnCL| | MgIMgClljSnCl
OTpaXaeT Mexa- nCl,|Sn Cl,|Sn nCly|Sn Sn Sn
HU3M paboThI > — —
Henu
rajibBaHH4€eCKOro Mg** —r | a Sn** cr
JJIeMeHTa!
Mg|MgCl,||SnCl, 16 19
|Sn? 17 18 20
Kakoe 2J1C QC
YTBEPIKIEHHE BJIEMEHTA . snemenra | DJC = E° .
IPaBUIILHO Borancsior | IJ1C = Fan+,Mn Bospacraer |— 2H/HaCu ONC= I%:uz*/Cu
u3 Gpopmyisl [~ E° E°
OTHOCHUTEIILHO npu
Hepncra
O/1C anemenTa . BBCJICHUH B
u u
H,SO, _E°
(l\)/lrluclxl/JlnEO;IIst ot 29 woron MM
AT e Cr,0;,” 24 Mn%/ Mn
25
23
Bapuant 11
Ykaxure
BEJINYHHY
ANEKTPOIHOTO
floTenmHaa ~0,37B ~0,11B ~0,23B ~0,46 B TIpaBHILHOrO
Ha - TpaHmue OTBETa HET
Ni|Ni*, eciu
Cni’" = 0,0001




Monb/n

Bri6epure
MPaBUIILHOE
YTBEpKICHUE
OTHOCHUTEILHO
raJibBaHu-
YEeCKOro
3JIEMEHTA

AlIAL(SO,)|l
HzSO4|CU, H2

Cu-
OKHUCIISIETCS
npu paboTte
3JIEMEHTa

Cu — karox

Konunentpar
Y KaTHOHOB
AP** y6piBaer
pabore
JJIeMeHTa

pH

Cu -
OTPULIATEILHO
3apsKEHHBIN
3IEKTPOJ

Al —anon

10

Kaxoit
Ipo1ecc
OCYIIIECTBIISIET
-co TIpH
pabote
raJlbBaHU4eCK
0-TO
3JICMEHTA,
COCTaBJICHHOT
o u3
TIOJTYDJIEMEHTO
B

Sn|SnCl, u
Al|AICI3 ?

Ha anope:

2CI’ -28= C|2

11

Ha xatone:

AP + 38 =
Al

12

Ha anone:

Sn-2e=
Sn*

13

Ha xatone:

Sn?* +2&=Sn

14

Haxkarone:

2H20 +2e= Hz +
20H

15

Kakas u3
MpUBEAEHHBIX
cxXeM
MIPaBUIILHO
OTpa)kaeT
MeXa-HU3M
paboTel  1EeTIH
raJbLBaHHU-
YECKOIo

OJICMCHTA:

Ni[NiSO,||CuS
O4/Cu?

—

Ni|NiSO,||CuS
O4|CU

S0~

4

16

_

Ni|NiSO4||Cu
SO4Cu

Ne 2=
17

A

A

Ni|NiSO4||Cu
SO,|Cu

&
<«

Ni|NiSO,||CuS
O4|CU

A

SO,

18

Cu2+

19

_

Ni|NiSO,||CuSQ,|
Cu

4—
Cu2+

20

Kakoe
YTBEPKIACHUE

OJ1C 3aBucur

oT KOH-

OJIC 3aBHUCHT OT
KOHIICHTPAIUH




HpaBI/IJ'IBHO
OTHOCUTCIBbHO
DJIC
D3JICMCHTA

Zn|ZnSO,||H,S
O4|CU, Hgf)

2+
oT Ez\""/zn

OJ1C 3aBucHuT

3IICZEOZnZJr/z

0 +
E 2m MH2,cu

21 22

HCHTpaIl
KaTHOHOB
C u 2+

23

B»HC = EoCu2+/Cu

0 2+
-E Zn [/Zn

24

nonoB H'

25

BapuanT 12

Vxaxure
BEITUYUHY
DJICKT-
pOIHOTO
MMOTCHIINAIa
Ha TpaHHUIE
Zn|Zn*,
eclu

C,,2"=0,001
Monb/m

-0,76 B

-093B

-0,85B

IIpaBunbpHOT
0 OTBETA HET

-0,67B

Bri6epute
MPaBUIBHOE
yI-
BEpIKICHUE
OTHOCHTEITh
HO
rajpBaHHYeC
KOTO
JNIeMeHTa

Sn|Sn(NO3)2
IAGNOs|Ag

IIpu pabote
JNeMeHTa
yYMEHbIIaeTCs
KOHIIEHTpa-
st AGNO;

Ag—aHon

SNn-35exTpoa
3apsiKeH T10-
JIO)KUTETBHO
OTHOCUTEIBHO
Ag-amekTponaa

Sn — karox

Sn-35eKTpoa
3apsHKEeH
TIOJIOKUTENTbHC
OTHOCH-TEJTHHC
SIIEKTPOJIUTA

Sn(NO3)2

Kaxoit
npoiecc
MIPOUCXOTUT
npu padboTe
rajbBaHHYEC
KO-TO
JIIEMEHTA,
COCTaBJICHH
0-TO U3
MIOJTYDJIEMEH

Ha anone:

Mg-2e=
M92+

B snemenre:

Co + Mg* = Mg°
+ C02+

Ha xarone:

Co?" + 28 =Co

B snemente:

Mg + Co** =
Mg* + Co

Ha anone:

2ClI"-2&=Cl,




TOB

Mg|MgCl, u
Co|CoCl,?

11

12

13

14

15

Kakas u3
MPUBEAEHHBI
X CXeM
MPaBUIIEHO
oTpakaeT
MEXaHU3M
paboThI
rajJbBaHH4EC
KOTO
3JIEMEHTA:

Zn|ZnSO,||H
2S04|Cu,
H,?

Zn|ZnSO||H,
SO4|CU, HZ

4

16

Zn|ZnS04||H,SO,

|CU, HZ

u

17

Zn|ZnS04||H,SO,

|CU, H2

e ———

4—

S0~

18

Zn|ZnSO4||H,
SO4|CU, Hg

19

Zn|ZnSO,||H,S
O4|CU, Hg

—

S0,

20

Kakoe
YTBEPKIECHH
€ TPaBUIIEHO
OTHOCHUTECIIb
9J1C
3JIeMEHTa:

HO

Fe|FeSO,||Ni
SO4|Ni?

JC =

0 2+
E Fe [/Fe —

0 2+
E Ni  /Ni

21

24C

YBCJIMYUBACTCA

IPU yBEIUYEHUHU

KOHIIEHTPAITUH
katronoB Fe?*

22

IC = E% i —

0 2+
E Fe /Fe

O4C

3aBHUCUT

Ni2+

23

HC
oT

KOHIICHTpAa
U KaTHUOHOB

24

9JIC
YBEIUYUBACTCS
IIPY CMEIICHUN
MOTEHIIHAIa
Fe-anektpona B
CTOPOHY
MTOJIOKHUTEITBHBI
X 3HAYCHHUH

25

Bapuanr 13

Vxaxure
BEJIMYNHY
3JIEKTPOTHOTO
MOTCHIIMAIIA
Kaa-Mus ~ Ha
TpaHuIle
Cd|Cd*, eciu
Ced”=0,01

Moab/n

-0,34B

-0,52B

-048B

IIpaBunbsHOrO
OTBETa HET

-0,46B

Bribepure




MPaBHIILHOE
yT-BEepKIIeHUE

oTHOcHTenbHO | 33PTA  AQ -/ AgBO0,01M ITpu pabore| AgBO0,1M
ranbpanmdeck [PICKTPOIa B (pacTBOpe AgNO; . JJIeMEeHTa pactBope
OO 3IIeMCHTA — aHox paBHm’HHXV kouueHTparus  |AgNO;— karon
0,01 M YTBEPAKICHAR | orponos Ag' y
Ag|AgNO;||A [PacTBOpe HeT KaToza
gNO3|Ag AgNO; ot YBEIMUUBA-ETCS
punarencH
0,01 Moub/n|0THOCUTEIBHO 7 10
0,1 Mone/n  |[pacTBOpa
8 9
6
Kaxoit
nporecc Ha anone: B anemente: Ha anopne: Ha karope: Ha xarope:
ocyIecT-
T Co—-28=Co*|Co®+Ag"=A¢’| Ag—-e=Ag" | Co*+2&=Co |2H"+2&8=H,
BISICTCS  TIpH -
+Co
pabore Taib-
BaHMUYECKOTO
3JIEMEHTA 11 13 14 15
12
Co|CoSO4||H,
SO4|Ag, H,?
€ € € € €
—  —
—_— )
Kakas u3
MPUBEINEHHBIX
cxeM Cu|duSO4||H28 Cu|CuSQO4||H2SO | Cu|CuSO4||H,SO | Cu|CuSO,||H2SO | Cu|CuSO,||H,S
IIPABHIIBHO O4Ag, H; 4|Ag, H, 4|Ag, Hy 4|Ag, H, O4Ag, H,
oTpakaer > < > >
MEXaHU3M
paboThI Ag* S0~ S0% H* Cu®
rajibBa-
HUYECKOTO
JeNerTa: 16 17 18 19 20
Cu|CuSO4||H,
SO4|Ag, Hzo
Ot KaKoro
¢baxTopa He
sagucur DJIC |Ot Ot nosnspuzanuu Or Or Ot
rajbBaHnyeck |moteHnuana  |Cu-amekrposa KOHIIEHTPAI[UN | KOHIEHTPAIUH |[IOTSHIIHAIa
oro semenTa: |Eap’/ Ha, pt katnoHoB H' Ec.?' el

Zn|ZnSO4||H,

KaTHoHOB Zn°*




SO4|CU, HZO

21

22

23

24

25

IIpumeyanue: npaBUIbHbIE 0TBETHI YKA3aHbI B CKOOKAX.
IMoaHBIH KOMIUIEKT OleHOYHBIX cpeacTB T 5 B ko1uvecTBe 13 BApHAHTOB.

5. T 6. Tema «QaeKTPOJIM3»
Bapmuanr 1

Ne

TecTtoBbIi1 BOIpoC

Makec.

Oamn

Vxkaxure
BO3MOXKHBIN
po1ecc npu
BIEKTPOIIU3E
YKa3aHHBIX
pacTBOpOB
(amexTpoas!

yrojbabie) (3)

MgSO,

Ha KaToac:

Mg™" + 28 =
Mg

Mg SO,
Ha aHOC:

250,% —
26 =
S,08%

Hwu onun n3

YKa3aHHBIX

MPOLIECCOB

HEBO3MOXKE
H

H,SO,

HaKaToOJe:
2H,0 +
2e = H2 +
20H"

Na,COs3

Ha aHOJIC:

2C05% —

4e =2CO,

+02

Bri6epute
MPaBUIBHOE
YTBEpXKIICHNE
OTHOCHUTEILHO
TEOPETUIECKOTO
HAaIpsDKEHUS
Pa3IOKEHUS (Eopm,)
Opu  DIIEKTPOIN3E
BOJIHBIX PacTBOpPOB
YKa3aHHBIX BEIIECTB
(ycnmoBust cranmaprt-
ubie) (6, 10)

NiSO,

E . = 1,476
B

NiBrg

E® ... =E°
pasi. N

AlCI-
iZ/Ni ~ Br./2Br

EO — FO

VYkaxure

Al2(SO,)s

Eopasm
Alx(SO4)s

>

P Rol2C1 O 2HY/H,, Pt
EO — pasiL- -z=*

O,

H0,
pH=7

0
E pasi.
3aBUCUT

oT

EO

2H,0/H, + 20H"

10




MPaBUIIBHBIN X0/ Ucxonmnwr| 5-10-60 |107,9 -5-1107,9 -5 -
peIIeHUs 15 X TAHHBIX 10 600
onpeenenus Macchl | 1 5106016 nocrar M= T
Ag, BBIICITUBIIETOCS OYHO JUIA | gery ==
IIPH SJIEKTPOJIN3E pelIeHus 96500
pacTBopa cosiu
AgNO;, eciu | =5A,; 96500
T onsa=10 MuH. (15)
11 13
14
12
15
Bri6epute
HENPaBUIBLHOE 0 IlepBbimM
YTBEPIKICHUE Katuon ¢ E =13 13 Boccranas M3
OTHOCHTEIEHO — 236 B Ha Ka:”;Ir/IOHOB Kal;I:IOHOB . J;I;Ilji:ggz Ka+TI/10H0£
eoni OOl A amonon [
BOJIHBIX PacTBOPOB KATHOH. C
TEKTPOIHTOR -eTCs TEPBBIM  [OCTETHAM | O/ HE
(ycno-Bus Ha BOCCTa- - BOCCTaHaB
CTAHTApTHBIE) KaTol€ |HABJIMBACTIC |gxpciuTe |TABACTCS
1g[BOCCTa s HOH Ag" |mpHBIME |Ha KaToze
(17, 18) HaBJIMBae CBOMCTBa
TCI HOH MH 20
cr** 18 19
17
Kakoii non mim
MOJIEKYJIa IePBbIM
Oy/IeT OKUCIIATHCS
Ha aHOAC TpH ClO; cr Br H,0 S0,%
3JIEKTPOJTH3E
BOJIHOTO PacTBOPA,
COJICPIKAIIIero BCe
YKa3aHHBIC YACTHIIbI
(amexTpomas!
yroneHbie) ? (21)
21 22 23 24 25

IIpuMeyaHue: NpaBUIbHbIE 0TBETHI YKA3aHbI B CKOOKAX.
IMonHBIH KOMIUIEKT OleHOYHBIX cpeacTB T 6 B ko1uvecTBe 13 BapHaHTOB.




Bapuanr 1

Hu onun u3
YKa3aHHbIX
Kakoil mpouecc | nporeccos LiCIO; KCIO, HCIO; FeCl,
BO3MOXX€H npH | HCBO3MOXXCH
MEKTpOH3E He HaaHoJE! Ha a”ofe: HaKaToJe: Ha KaToJe:
< _ 2+ | mx_ el
YKa3aHHBIX 1 ClO, — 28+ |2CI0, — 26 = 2H,0+2e=| Fe” +2e=Fe
pacTBOpOB H,0 = H, + 20H
(ameKTpOIBI =Cl,0;,+0
IIa-THHOBBIE) ? =ClO, +2H" 5
3
2 4
Kakoe
HanpsDKEHHE
pas3iIoxKeHUs
TEOPETUICCKU
HEe-00X0AUMO
I -0,126 B -1,355B 1,229 B 1,103 B 1,359 B
3NIEKTPOJIN3a
pacTBopa
Pb(NO3),
(ycnoBus
CTaHJapTHEIC) ? 6 7 8 9 10
BribepuTe [Ipu 22,4 11 (ny.)
NPaBUJIBHOE yT- | NPOMYCKAHH | p- oo BoJopoaa
BEPXKIEHHE w1 Knj, BBI-ICILIFOTCA
2 npu 3atpare | 11,2 -1-1
OTHOCUTENBHO | DIIEKTPUYECT .-
BBIJIEJIMBIIETO | IBYX 2- 1t
3IIEKTPOJIN3a Ba  BBIEIA-| (bapazeen Vi, =
pacTBopa erca 11,2 n H,SO4,mpn IEKTPHYECT mH, =
H,SO H ’
2o 2 MPO-IIyCKaHUH Ba
(yenosus 96500 K =
CTaHAapT-HbIE) SoMb-LlIC. YoM
11 {u3 CH;COOH
TOH XKe F
13 14
KOHIIEHTPALH
12
15
4K [opsanox
KaTHOHOB C BOCCTaHOBJICHUS
Bribepure noredyana |13 katuoHos |IIpu W3 KaTHOHOB | KATHOHOB HE
npasunsHoe yr-|Mi - 0,277 B |Fe** u  Fe®* |BoccranoBne |Mn®* u Ni*"|3aBucur ot ux
BEpIKJICHHE u-025B MIEPBBIM HUU W3 BOJBI | TIEPBHIM KOHLEHTpau1
otHOCHTEIbHO | CPBEIM BoccTaHaBnuB |(PH=7) B | BoccTanapy | TPY YCTOBHH,
BOCCTaHAaBII 3+ 2+ | UTO TIOTEHLIMAIIBI
IIPOLIECCOB aetcst noH Fe™" | mpukarogHo |Baetrca Mn
WBa-eTCA cuctem Me |
BOCCTaHOBIIEHU |0 M Me™
s Ha KaTONE IIPH | [oTeHIMAIIO HNpOCTPpaHCTB paznu4aroTcs
3JIEKTPOJIN3E M—0,25B € BO3pacTaeT




2H10/H120

2H,0/H, + 20H
pacTBopa. 16 KOHIEHTpaIU 20
A OH”
17\ aumonos 19
18
Bribepure ITepBbIM N3 nByx ITpun "3 IIpu snekTponuse
HENpaBWIbHOE | OKHCIACTCA AHNOHOB 3IIEKTPONU3E | PacTBOPA,
YTBEPIKICHHE aHuoH, | IepBLIM | pacTBOpa conepxamier |PacTBOpa
SIBJISTFOIIIUEAC -
OTHOCHTEILHO okucisiercst | NazPO, B|o wonel I" u|
sl MEHEE . - mENoYu B
aHOJTHOTO acTHBHEM | AHAOH C MCHEE | aHOTHO# Cl", mepBbsiM
npouecca IpU | gxpcnurene | HONOKUTENBH |001aCTH OKHUC-IACTCA | agoHOM 06TACTH
ANEKTPOITU3E. M BIM yBenauuuBaet |aHuon Cl™
MIOTEHITHAJIOM | CA cpela menoYHas
KHUCJIOTHOCTD
CpeIs
21
20
22
24
23 25
Bapuanr 2
Kaxkoit mpomecc
BO3MOXKCH IIpH MnC|2 CI’C|2 H3PO4 MnCIZ KzMnO4
3NEKTPOIIN3E
YKa3aHHBIX HaKaToJe. | Ha Karoje: | HaKaToJe: Ha HaaHOJIE!
ACTBOPOB - _ KaToJe: -
pactiop 2H,0+28 | o2ty gs— | 2H0+28 A 2H,0 - 48 =
(amexTpo-mIbl _h € 4 M2 + 2 44" 40
YTOJIBHBIE)? — 2 crl -2 n . © 2
+20H" 20H" =Mn
2 5
1 3 4
BribGepute
MpaBUILHOE  yT-
Eo asJl. EO asJl. = Eo EO asil. =
BEPIKIACHUE p p 0 p
3aBUCHUT OT | — E-
OTHOCHUTEJIHLHO 0o _ _
E past — Epa3n. - 0,82 B
TEOPETUUECKOTO
p E 0,41 B
HaIPSOKEHUS
Ppa3IoKEHUS




(Eopm') npu E° E°
JNEKTPOIIN3E
pactBopa RbOH
(ycmoBust 10
CTaHIAPTHEIC) 7
6 8
9
Ykaxure
VpABTHIDHLIL oA 96500 1 Hcxomubix 96500 1
peuieHus JUTS
OTIpeIeTICHHS |= L1 = AaHHBIX [ — | =
CHJIBI TOKa Henoc-
NPOLLEIIErO 107,9- | 06010 | TaTo4HO 60 - 10 107,9 - 10 -
yepe3  pactBop | 10 - 60 A 60
AgNO, TpH pelIeHus
ANEKTPOIN3E,
eclu
12
14
T opsa = 10 MUH. 11 15
Mag = 1T
13
Bri6epute Karuonst s IIpun ((:)Ttiepez[Ho Yem Gombire E°
HEIPaBUIbHOE METaJIJIOB C | KATHOHOB SIEKTPONH3 | Lo oo | B cucTeme, Me |
YTBEPXKIACHUE E° menbme ng2+ U | € PacTBOPA | pyenus Me™, TeEM
OTHOCHUTEJIBHO ~0,41 Bus | Hg* RbOH B | kaTnoHOB | OBICTpEe
3JICKTPOJIN3a pacTBOpOB TIIE€PBBIMHA NpUKaTOAH | 3aBUCHUT BOCCTAaHAaBJIUBAE
BOJHBIX HE BOCCTAHABII | OM OT ux TCA KaTHOH
pacTBOpOB BOCCTaHaB- | MBa-IOTCS npoctpanct | TOTCHIHA | p\jan*
3JIEKTPOJIUTOB muBatorest | Hg,! - | Be 7108
(ycnoBus HOHBI YBEJINYUBa-
CTaHJIapPTHEIE) eTcs 20
16 KOHIIEHTpa
s OH" 19
17
18
Kaxoit u3
YKa3aHHBIX
AHHOHOB HE
Oyner I OH- SO NO, CN-
OKHUCIIATBCS  Ha
aHoJe npu

QJICKTPOJIM3C U3




BOJIHOTO
pacTBOpa
(anmexTpozas!
YTOJBHEIE) 7

21 22

23

24

25

Bapuanr 3

Vkaxure
BO3MOJKHBII
rpoiiecc
pu
AIEKTPOITN3
e
YKa3aHHBIX
PacTBOPOB
(amexTpozast
HHKEJICBBIC)

NiCl,

Ha KaToAc:

Ni** +2& =
Ni°

Ni(NO2),

HaKaToOJC:

2H20+ 28 :HZ
+20H"

NiCl,
Ha aHoJe:

2ClI"-2&=Cl,

NiCl,
HaaHo/Ie:

Ni°- 28 =
Ni2+

Ni(NOo),

HaaHOZC:

NO, —
28 + H,0

=2H" +
NO;

Bri6epute
MIPaBUIBHOE
YTBEPKACHU
e
OTHOCHTEITh
HO
TeopeTnyiec-
KOTO
HanpsHKEHU
S
pa3noKeHHs
(Epa3n.) Hnpu
ANEKTPONIN3
€  BOIHBIX
pacTBOpoB
yKa3aHHBIX
BEIIECTB
(amexTpoas!
YTOJIbHBIE,
yCIIOBUS
CTaHJapTHEI

e)

Pb(NO;),

0 —
E pasn.—

1,359 B

HNO;

0 _ 0 —0 _
E pusn= EQ 4,00

_E°

2H,0/H+OH™

Pb(NO;),

0
E2NO3’/ N2Os+

0
-E PbZ/Ph°

Pb(NO3),

0
OE pasi. HE

~JABHCHUT OT

0
O,+4H"/2H,0

Eopasn.Na
NO;z;>

EC,0PB(
NO;),

10

VYkaxure
MIPaBUIILHBI

v

u xXonq

pelieHus

96500 - 2




TS
OTIpEIICIICHH
i CHJIBI
TOKa, TIpo-
[IE/IIIEr0
yepes
pacTBop
ZnS0O,, npu
AIEKTPOITN3
e, eciu
macca  Zn,
BBIJIC-
JIUBIIETOCS
Ha
ANEKTpOIe
paBHa 2 T,

T onsa = 20

MUH.

20 - 60

11

20 - 60

12

20 - 60 - 32,68

13

I McXOIHBIX

JAaHHBIX HEC-
JOCTATOYHO

14

96500 - 2

32,68
=20 - 60

15

Bri6epute
MPaBUIBHOE
yTBEpXKIe-
HHE
OTHOCHTEITh
HO TIporiecca
BOC-
CTaHOBJICHH
s KaTHOHOB
U3  pacTBoO-
poB
JNEKTPOIUT
OB
(ycnoBus
CTaH-
JAPTHBIE)

[TepBbIM
BOCCTaHaBI
H-BaeTCs
KaTHOH C
Oonee
OTpHLIATEIh
HBIM 3Haue-
HUEM
MOTEHIIHAT
a

16

[IepBbIM

BOCCTaHaBJINB
a-€TCs KaTUOH

¢ OoubIIEi

OKHUCIIUTCIBHO

H croco0-
HOCTBIO

17

Katnon Cu* me

BOCCTa-
HaBIIMBAETCS
BOJHOTO

nu3

pactBopa CuCl,

18

N3 xatnoHoB
Cu* u Cu*
MIEPBBHIM
BOCCTa-
HAaBJINBACTCA
non Cu?*

19

Katnon
MeTania
C

E° = —
2,91 B u3
BOJIHBIX
pacTBopo
B HC
BOCCTaHa
BJINBA-

CTCA

20

Kakoii n3
AHHUOHOB
MEePBHIM
OKHCIISI-€TCSI
Ha aHOJe
pu
AIEKTPOIIN3
€ pac-TBopa,
cozepxarie
ro BCe

s

21

SO*

22

Mn 0427

23

cr

24

OH"

25




yKa3aHHBIC
HOHBI
OJHOBpPEMEH
HO
(ammeKTpOoaBI
YTOJIBHEIE,
YCIIOBHS
CTaHJIapPTHEI
e)?

Bapuanrt 4

Ykaxure
BO3MOKHBIH
poriecc npu
BIEKTPOIIU3E
YKa3aHHBIX
PacTBOPOB
(amexTpomas!
METHBIC)

N3.2803
HaaHOJE.

SO% - 26
+ H,0 =

=S50, +
2H"

Hu onun
u3
YKa3aHHBIX
HEBO3MOXE
H

H,SO,
Ha KaToye:

Cu**+26=
cu°

w

Na,SO;

Ha aHOJIC:

cu’-2&=Cu’

4

HNO;
HaKaToJe
2H,0 +

2e = H2 +
20H"

Bri6epute
MPaBUIBHOE
yTBEpXK-JICHHE
OTHOCHTEIILHO
TEOPETH-UYECKOT0
HaIpsDKEHUS
pasnoxe-HUs
(E )
ANEKTPOIIN3E

pu

pacTBOpOB
yKa3aHHBIX
BEILIECTB
(ycmoBus
CTaHIAPTHHIE)

ZnSO4

0 —
E pasi. —

0,76 B

ZnSO4

Eopa3n. ==
1,229 B

Eopa3n.KZSO
1<

<E’ys.ZNS

Eopam KZSO4 =

= Eyun. KOH

E% e ZN
Cl,>

E%an ZNS
O,

10

Heo06xomumo
OTIPEICTTUTh
KOJIN-4ECTBO
AJNIEKTPUYECTBA,
KOTOpOE HaJI0
NIPOILyCTUTh

4yepes  pacTBOp

HcxonaeIx
JIAaHHBIX
HEIOCTATOY

10 - 96500

Q=—T7

10 - 96500




CuSO.,

monyduts 10

IIPpaBUJIbHYIO

hopmymy
penreHus.

YTOOBI

T

Menu. Bribepute

HO

11

12

160

13

32

14

64

15

Bri6epure
MPaBUIILHOE
YTBEPK-JICHUEC
OTHOCHUTEILHO
AIIEKTPO-TIN3a
pacTBOpOB,
coJieprKaIInX
HECKOJIBKO
KaTHOHOB

(ycmoBust
CTaHJIapTHHIE)

OJITHOBPE-MEHHO

3
KaTHOHOB
Pb?* u Ca*
BOCCTaHaBII
HMBaeTCSA
TOJBKO MOH

Pb2+

16

Ilocnen
HUM
BOCCTaH
aB-
JIMBaeTC
'S
KaTHOH
MEHEe
aKTHBHO
TO
MeTaa

17

4]
[KQ@TUOHOB
Cu* u Ag'
HEPBBIM
IBOCCTaHaBJINU

BACTCSI HOH
2+
Cu

18

Katnons!
aKTHBHBIX Me€-
TaJIOB U3
BOJHBIX
pacTBO-pOB HE
BOCCTaHaBJINB
aroT-cs

19

Katnon
MeTajia

C

- 0,27B
BOCCTaHa
BJIMBAETC

s

KaTHuoOHa
McCTajia

C

E’'=

II0C-JIC

Kaxoit
Oyner

IEKTPOIIN3E
pacTtBopa,
COJIEpIKalllero
BCE
HOHBI

(ycnoBus
CTaH/IapTHBIE,
ANEKTPOIbI
yroJIbHBIE)?

AaHHOH
IEPBbIM
OKHUCIIATBCA IIpH

nus3

YKa3aHHbIC

OJTHOBPEMEH-HO

SeOz”

21

OH"

22

Se*

23

24

CrO,

25

Bapmuanrt 5

nporece

AIIEKTPOIIH3E
YKa3aHHBIX

Vkaxure Kakou
HE
MPOUC-XOJIUT MPHU

ZnBr,

Ha aHOJI€C:

2Br —2ge
= BI’2

ZnS0O,
HA aHOJE:

n-2e=

H,SO,

HaaHoJE:

2H,0- 4& =

H,SO,

Ha KaToJ€:

Zn** + 28 =

H,SO,

HaKaToJIe

2H" + 28




pPacTBOpOB
(ycmoBust
CTaHJIAPTHBIC,
3JIEKTPOJIBI
IIMHKOBBIE)

Zn2+

=4H + 0,

Zn°

IIpn nomyuyeHuun
MEIH 3IEeKTPOIIHU-
30M  3aMEHHIH
3NEKTPOJIUT
CUC|2 Ha CUSO4.
Kaxoe
yTBEpKIEHUE
MIPaBHIIBHO
OTHOCHUTEIIHLHO
TEOPETH-YECKOTO
HaIPsHKEHUS
Ppa3IoKEHU
(Eopm) (ycnoBust
CTaHJIapTHBIE,
3NEKTPO/IBI
YTONbHBIE)?

0
E pasiL.
YBEIIUYNII
OCh

0
E pasiL.
YMEHbUINIT
OCh

0
E pasn. HC
N3MCHHUIIOCH

Eopm CcTano
PaBHBIM

+0,34B

0
E pasit.
CTasno

paBHBIM

+1,57B

10

Heob6xomumo
OTPEICTUTD
KOJINYEC-TBO
3JIEKTPUYECTBA,
KOTOpOe HaJI0
MPOMYCTHTh
yepes
CoS0O,,

[IOJIY4YUTh

pacTtBop
YTOOBI
20
rCo. Bribepu-te
MPaBUIILHOE
YTBEPIKICHHE.

11

20 - 96500

Q:—

135

12

HcxoaHabIx
JIAaHHBIX
HeJloc-
TaTOYHO

13

29,5

14

20 -
96500

19,5

15

Bri6epute
HEIPaBUIbHOE
YTBEpXKACHHE
OTHOCHUTEIBHO

ITepBbIM
BOCCTaHa
BIIUBAETC
s1 KATUOH
MeHee

ITopsinok
BOCCTaHOBII
e-Hus
KaTHOHOB

Karion Mg*
HE  BOCCTa-
HaBJIMBAETCS

U3 pacTBOPOB

J4 K
cr u
MIePBHIM

KaTuOHOB
Fe3*

BOCCTaHaBJIMB

4K
KaTHOHOB
Hg,”* wu
PphZ*




BOCCTaHOBJICHUS
KaTHOHOB  TIpH
AIIEKTPOJIH3E
pacTBOpOB
(ycmoBust

CTaHAApPTHHIC)

AKTUBHOT
()
MeTajia

16

3aBUCUT OT
MOTEHITHAT
a

EMenJr/MeHa
rpaHmIe
Me/Me™

17

18

a-€TCs

HOH

19

MocJIeaH
UM
BOCCTa-
HaBJIMBae

TCA HOH
Pb2+

20

Kaxkoit aHUOH

nin MOJICKYJIa
OKHC-JIACTCA  Ha
aHoJI¢c

ANEKTPOIIN3E

pu

pacTBopa,
cozIepIKamero
BCE MOHBI
OJTHOBPEMEHHO
(ycmoBust
CTaHAapT-HbIE,
AIIEKTPOJBI
YTOJIBHEIE) ?

COs>

21

Se?

22

CN™

23

OH"

24

H.0

25

Bapuanr 6

Kaxoit nporiecc
BO3MOXEH TPU
3JIEKTPOJTH3E
yKa3aHHBIX
pacTBO-poB
(amexTpoas! —
yroJbHbIE)?

Ba(OH);
HaaHOIE:
2H,0 -

4e=0,+
4H"

Ni(NO,),

HaKaTozIc.

2H,0 +2& =
H; + 20H

Ba(OH),

HaKaToze.

2H20 +2e= H2

+20H

Ba(OH),

HaaHoJE.

4OH — 45

= 2H,0 +
O,

Ni(NO)

2NO; -
28 =

2

HaaHOZgC:

N,Os +O

5

Bri6epute
HENpaBUIbHOE
YTBEpKICHHE
OTHOCHUTEIILHO
TEOPETHYECKOTO
HaTPSHKSHUS
pasnoxenus  (E°

pasiL.)

E°pa3J1.

E’pasn. LIOH

E° paszi. H,O =

E pasm.
Ca(N03)2

HC 3aBHUCHUT

pasi.




YKa3aHHbIX H,SO,= =E’O, + 1,639 B ot E°ca2+/ca | HNO; =
pacTBOpoB 2,057 B 2H,0/40H —
(yeoin E°2H,0/H 1,229 B
CTaHIAPTHBIE, - s ’
BIEKTPOIBI +20H
IJIATUHOBBIC)
8 9
6
7
10
Benercs
AIEKTPOIIU3
pacTeopa 10 630 : 3,25 26 6010 <30 936,§go~ Hcxomaubt
Cr2(804)3. HaHOI m. = X
=10 A > _ JAHHBIX
B , m, = m, = m, = eIocTa
20 3060 - 10 Hesoctat
Torsa™ MHAH 1 96500 96500 3060 - 10 | O™
Me= 3,25r.
Vxkaxure
MPaBWIbHBIA X0
pemieHus TSt 12 13
OTpeeICHHU
pea 3 11 14
SKBUBAJIEHTHOMN
MAcCChI Xpoma 15
D)
Bri6epute s Katmnon 6onee | IlepBeim Karuonsr ¢ | U3
paBUIIBHOC KaTUOHOB | aKTUBHOI'O BOCCTaHAaBJIH- EOMen+,Me< KaTHOHOB
YTBCPKACHUC Cu* | meramna 0 B m|Cr =u
;)EZI?;:H;;E?:O Fe®* Boccranapinup | BACTCA  KaTHOH | yaorpopo | Ag
paCTnga MIEPBBIM a- Merajiia €| ¢ pH<7 me | nepebiMu
COEpIKALLETO BOCCTaHa MCHEC BOCCTaHaBJ | BOCCTa-
HECKOIBKO — €TCS IePBBIM OTPHULATEIBHBIM | |\ oo o HABITHBAC
KaTHOHOB BaeTcs 13 pacTeo-pa TCS HOH
OJTHOBPEMEHHO Cu® HOTCHIMATOM crét
(ycmoBus
CTaHJIapPTHEIC) 17 19
18
16 20
Kakoi aHHOH




Ooyner

OKHCIIAIThCSA ~ Ha
aHoze
IpH 3JIEKTPOJTH3E

IEPBbIM

pacTBopa,
COJEepIKallEero

BCE  YKa3aHHbIE
HOHBl  (YCIIOBHS
CTaHIApTHEIE,
JIEKTPOABI

HUKEJIEBbIE)?

NO,~

21

cr

22

Br

23

S0,

24

Hu onun
u3
YKa3aHH
BIX HE
OKHCIISIET
cs

25

Bapuanr 7

Kakoit mpouecc

BO3MOXKEH  TIpH
JNEKTPOIIN3E
yKa3aHHBIX pacT-
BOPOB
(amexTpozast
YTONbHBIE)?

AICl;

Ha KaToac:

AP+ 3 =

Al°

Hwu ogun n3
YKa3aHHBIX
MIPOIIECCOB HE
BO3MOXKCH

Pb(NO;),

HaaHoJE!
2NO; —2& =

= N205+ 0]

Pb(NO;),

Ha KaToJ¢c:

Pb*" + 28 =
Pb°

4| 2=

FECIZ

Ha
Karoae

Fe®" +

Fe’

Bri6epute
MPaBUIIEHOE
YTBEPKICHUE
OTHOCHUTEIHLHO
TEOPETUIECKOTO
HaIPSOKEHUS
pasnoxenns  (E°
pasi.) pacTBOPOB
IIPH  IEKTPOIH3E
(ycmoBust  craH-
JapTHEIE,
AIEKTPOJIBI
IJIATUHOBBIE).

E’pasun.
Nap_SO4 =

=E°pasn.
H,O

E’pasin. NaOH

= E%asin. H,0

E’pasn. KCI <

<E°pazn. NaCl

E’pasu.
NaOH =

= E%pasu.
Na,SO,

0
E'ln,s0,

EO
Oz+I/IH+/2H20

—_E°

2H'/H,, Pt

10




Vkaxure
MPaBWIBHBIN X0

peuieHus JUIS
OTIpEICICHIS
JKBH-BaJICHTHOH
MacChl IJIATUHEIL, 1,517 1,517 - 96500 | McxomHbIX 10-60-5 10 -
€ClIM  HM3BECTHO, JTAHHBIX 60 -5
uTO mpu | ™ = m,= HEJIOCTATOYHO | M, = —
DTICKTPOIIH3E 10-60 -5 10 - 60 - 5 1 ma
pacTBopa COJIH B
TeueHue 10 MuH., 96500
npu | =5 A, nHa )
37EKTpojIe 1,517
Beigenn 1,517 r
IIATHHEL.
11 12 13 14
15
[opsimok
BOCCTaHOBIICHU Katnonst
Bri6epure ITopsimok a W3 KaTHOHOB | pqeramop ¢ | KaTuo
TIpaBHIILHOE BOCCTaHOBI Cd*u n® paB- HBl  C
yTBCp)KI[eHI/Ie (S HUA KaTHOHOB HCpBI)IM IIOTCH
OTHOCHUTEJIBHO HE 3aBUCHUT OT | BOCCTaHaBiWB | HBIMHA ua-
DJIEKTPOIIM3a HHA HC | nx a- 3HAYCHUSIMU
pacTBopa, 3aBUCHT OT | yonnenTparmn ” OTEH- oM
COMEpKAIIErO BEMMMHHEL | oy yeopp, | STO% Cd MeHee
HECKOJIBKO sapsna 4TO Haros - 041
KaTHOHOB KaTHOHOB IMOTEHIINATBI BOCTAHABIME |\ B ne
OJTHOBPEMEHHO cucteM Me ot BoccTa
(ycnoBus Me™  pasmu- st HaBJn
CTaHz[apTHLIe) 16 | yaroTcs 18 OJIHOBPEMEH BaroTC
A nu3
17 Ho pacTBo
poB
(pH =
1917
20
Kakoi u3
YKa3aHHBIX
AHUOHOB HE ,
Oyzer Bee CrOr SO.> OH o\
OKHUCJIIATBHCS HpI/I YKa3aHHI)Ie

3JIEKTPOIN3E
pactBopa,




coJieprKaIiero
BCE  yKa3aHHBIC
AQHHOHBI

(ycmoBust
CTaHJapTHEIE,
AIIEKTPOBI
IIaTHHOBBIC)?

21

22

23

24

25

BapuanTt 8

Kakoit mpouecc

HE BO3MOKEH
MPH DJICKTPOJIN3E
yKa3aHHBIX
pacTBO-poB
(amexTpomas!
IJIaTUHOBBIC)?

KOH

HaaHoOZC.

AOH - 45 =
2H,0+0,

AICl;
Ha KaToze:

AP*+38 = Al°

HNO,
HaaHo/Ie:

2H,0 — 48 =
4H* +0,

HNO,

HaKaToq
e.
2H,0 +
Zé:{Hz
+20H

Bcee
yKa3aHH
BIC HE
BO3MOXK
HbI

Kakoe
HaIPsDKEHUE
Ppas3oKeHUS
TEOPETUUCCKH
HEOOXOAUMO IS
3JIEKTPOJIN3a
pacTtBopa ZnBr;

(ycnoBus
CTaHIapTHBIE)?

-0,76 B

[IpaBunbsHOrO
OTBETa HET

1,85 B

—-0,305

—-1,825

10

Kaxkas u3

MPUBEICHHBIX
hopmya
onpeeIeHUs

JUIA

3JIEKTPOXUMHUEC
KoOH
SKBUBAJICHTHOM
Macchl MeTajuia

HEIpaBUIIbHA?

96500 - A

K=

11

96500 - n

12

13

=
a

14

15




Bri6epure
MPaBUIBHOE
yTBEpKACHUE
OTHOCHUTEILHO
AIIEKTPOIIN3a
pactBopa,
coJieprKaIiero
HECKOJIBKO
KaTHOHOB
OJTHOBPEMEHHO
(ycmoBust
CTaHIApPTHEIC)

ITepBriM
BOCCTaHABIIN-
BaeTCs
KaTHOH
MeTaa ¢
Oonee
OTPHUIIATEITHH
BIM
MOTEHIINAIO
M

16

U3 katnonos Jn®*
u  Ni* nepesm
BOCCTAHABIUBAECT
cst mon Jn**

17

Karmon Fe®*
U3 pacTBopa
FeSO,
BOCCTAHABIIUB

HC

acTCsa

18

ITepBriM
BOCCTaH
aBIIMBae
TCs
Oonee
aKTUBH
BIM

BOCCTaH
OBHUTCIIb

19

Bosmox
HO
COBMECT
HOE
BOCCTaH
OBJICHUE
HOHOB

H* H
Zn2+

20

Kaxkon 3

AQHHOHOB 170071
MOJIEKYJT
OKHUCIISeTCS
MEePBbIM npu
AIEKTPOIIN3E
pacTBopa,
coziepIKamero

BCE  yKa3aHHbIC
YaCTHUIIBI
(ycnoBus

CTaHJIapTHBIE) ?

cr

21

H.0

22

ClO”

23

24

s+

25

Bapuanr 9

Kakoit  mporecc

BO3MOKEH npu
JNEKTPOIIN3e
yKa3aHHBIX
pacTBOpoB
(amexTpomas!

HUKEJIEBbIE)?

Ni(NO5),

HaaHOJE.

Ni — 28—
Ni2+

Ni(NO),

HaKaToOJC:

2H20 + 2é =
H, + 20H

Ni(NOs),
HaaHOZE:

2H,0 — 4&
=0, +4H"

Ni(NO,),

HaaHoJEe:

NO, — 28+
20H =

= N037+ Hgo

4

Ni(NO),

HaaHoJE:

2NO; — 28
= N205 +0

Kakoe

HaIPs>KCHUC




Ppa3noKEeHUs 1,69 B
TEOPETUUCCKH
HeoGxomIMO st 0,34 B -1,01 B 1,36 B 1,01 B
3JIEKTPOJIN3a
pactBopa  CuCl,
(ycnoBust CTaH-
TapTHBIC)?
6 7 8 9 10
IIpu
Kakoe B Ao ngon cxant ®enondranen | Ipu
YTBEPIKJIEHHE NpUKaToxH | HOJTYHCHHA i O;IH oro | ™ H00aBIeH- | mpomycKaH
} ot oomactu | 1000 rNaOH HEIA B )
HEMpa-BUJIBHO dapazes U OJ-HOTO
B HaI0 MPUKATOTHYIO
OTHOCUTCIBHO JJIEKTPUUEC (bapaz[es{
pesynbTaTe | sarparurs 54 00-11acTs,

KT-pOJIn KTpHU-
SMCKT-poJnsa ) IEKTPOTIH- | 1149 nonvaajor | CPACKH HE SMeKTp
pactopa NaCl* 13 P y MEHSeT JecTBa

co3maéres KyJoHoB T HaTpui BOCCTaHAaBII
menounas | OVICKTpHYECT H-BaCTCS
cpena Ba 13 14 | 11,2 nH,
11 12
15
Bri6epute
MPaBUIILHOE
YTBEpKJICHHE
OTHOCHUTEIHHO
npouecca Kartnon ITopsimox 43 [opsimok [opsimok
BOCCTAaHOBJICHUS MCHCC BOCCTAaHOBJIC | KATHOHOB BOCCTAaHOBJICH | BOCCTaHOB-
KaTHOHOB 13 aKTHBHOTO | HUA Cu" u Hg* | ust momos H' u | menus
MeTajua KaTHOHOB
pacTBOPOB MpH MEPBbIM Mn?* He 3aBH- | KaTHOHOB
3JICKTPOJIN3E BOCCTaHaB- 3aBUCUT OT
BOCCTaHABJ | CHUT OT | HE 3a-BHCHT
(ycnoBus cTaH- JIUBaeTCA HX
HapTHBIE). MepBBIM KOHLIEHTPALl I/IBaeT-CZSI MaTepHuana oT
+
UH TIpU non Cu KaToJa BEITNYNHBI
yCIIOBUH, 3a-psizia
aTo KaTHUOHA
ITOTEHIHATBI
16 | cuc-Tem
MelMe"pa3
JIMYAFOTCS 18 19 20
17
Kakoe BemecTBO
WU HOH
OKHUCIISETCS _
IIEpBBEIM Ha aHOJC OH
P A NO, " H,0 S02° s*
u3 pacTBopa,
coJieprKalie-ro Bce
yKa3aHHBIC
YacTULBI (YCIIOBUS 25
CTaHIapTHEIC)?
AlapTHEIC) 21 22 23 24




Bapuanur 10

HCIO
VYxaxwute nponece, | LICIO HCIO (pacTBOp) LiCIO, Na,CO3
BO3MOXKHBIN  MpU
MEKTpoNH3E  YKa- (pactBOp) | (pactBop) Ha KaToje: (pactBOp) (pacruia
: B)
SAHBIX Ha Ha karoge: | 2HCIO+ 2H" +2¢ | Ha aHOAC:
COCJIMHCHUIA Katoje: ) - 2010, - 28 Ha
(3meKT-poJIbI 2H,O+2¢ _ aHoJe:
o =ClL,0;+ 0O
IJIATHHOBBIE). Li"+e— =H,+ = CIZT + H,O 2C0.2
Li° 20H" 4 -
3 —4e =
1 2 2CO, +
0
5
Kaxkoe
TEOPETUIECKOE
HaTpsHKEHUE
Bce oTBeThl
PasIIOKCHHA 325B | menpasus ~271B ~1,364B | 0,536 B
HE00X0-IUMO IS
HBI
3JIEKTPOJIN3a
pactBopa Nal
(ycnoBus
"
CTaHJIAPTHBIE) 7 6 8 9 10
7
Bri6epute IIpu
IPaBUILHOE 3aTpare IIpu 3atpate 1 Kn
JIBYX 3JIEK-TPUUECTBA
BEPIKJICHUEC
yTBep dapanees | 58.7 BOCCTaHaBJIH- 29,4
OTHOCHUTEILHO -
IEKTPUY Baercs 29,4 T My =
SMEKT-POITH3A ccTBA Ky = — e Kni=—729.4:Q
pactBopa  NiSO, | goc-
(ycnoBus CTaHaBI F 96500
CTaHJIAPTHBIC). BaeTCs 13
58,7t 15
HUKETS
12 14
11
Ykaxure
HEIMpPaBWIBHOE yT- 0t IlepBeiM
BepIKICHHE Tlopspok | Iopsimox U3 xatmonor Zn“" | [lopsimok BOCCTaH




OTHOCHUTEIILHO
nporecca
BOCCTaHOBJICHUS
KaTHOHOB npu
ANEKTPOIIN3E
pacTBOPOB
(ycmoBust

CTaHIAapTHHIC)

BOCCTaHO
BJIC-HHUA
KaTHuOHOB
3aBUCUT

oT nepeHarnps
KEHUS

IMOTEHIINA

na BOJIOpOJIA

CHUCTEM

Me I
Me"™

16

BOCCTAHOBII
€HHUS NOHOB
Fe”* u H'
3aBHCHT OT

u Cr*f

cs non Cr¥

17

TNEPBbIM
BOCCTaHABJIMBACT

18

BOCCTaHOBJIC
HUSI 3aBUCUT
OT BEJINYHMHBI
3apsiaa
KaTHOHA

19

aBIIUBA-
ercs
KaTUOH
HauboIe
e
AKTHBHO
ro
MeTaiia

20

Kakoii woH wumn
MOJICKYyJa
OKHUCIISAETCS
MEepBbIM Ha aHOJE
MPU  DIICKTPOJIU3E
pactBopa,
CoJIepIKaIlIero BCe
YKa3aHHbIC
YacTHIIEI (YCIIOBUS
CTaHJIapT-HbIEC,
AJIEKTPOIBI
yTOJIbHBIE) 7

S0,2-

21

H0 Cu

22

23

CI

24

Br-

25

BapuanTt 11

Ykaxure
BO3MOXKHBII
MIPOIIECC MPU
3NEKTPOIIN3E
YKa3aHHBIX
pacTBOpoB (yCIOBUA
CTaHJIapPTHBIC,
AJIEKTPOJIBI
TJIATHHOBBIC)

NaNO;

HaaHoJeE:
2NO; -
28 = N205
+0

Na,SO,
HaaHOAE:

2S50,% - 2@
= 820827

Hu oqun u3
MIPOTIECCOB
HEBO3MOKEH

CrC|3

HAKATOJIE!
2H,0 + 28
=H,+
20H

NaCl
Ha
KaTroac:

Na"+¢&=
Na°

Kakoe HanpspkeHne
pa3noxKeHus
TEOpEeTU4YeCKH HeoO-
XOJIUMO ISt

AIEKTPOIIH3a




pactBopa RbCI 1,77 B [IpaBunbHO
(ycmoBust r'o OTBETA
CTaHAapTHbIC) ? HET 1,36 B -0.828 B 2,188 B
6 7 8 9 10
Kaxkoe yTBepxneHue
MPaBUIBHO TIpu
OTHOCHUTEIILHO IpoITycKa
AIIEKTPOITH3a Mo Hns HHAA 1
BOJHOI'O pacTBOpa HOIYACHH | poccranosn N UH P KyJIOHa
alr 112,4 | anonHoM
CdSO, (ycnoBus KaIMHS €HHsA o6nacTH DJIEKTPUY
- 9 OXOIHU €CTBa
CTaH/IapT-HbIC) 3(:)0 hi§ 1124 Key = HAKATUNES | mocorama
3aTpaTHTh KaaMust H0TCS BIIMBAETC
- HEOOXO0IUM 2 - 96500 KATHOHEI oq
dapaneit | © H® B BuIe
anekTpude | 3aTPATUTH H;0"
CTBa 19300 Kn 1124
ANEKTpHUEC
TBa 13 Meg = ——
11
14 | 2
12
15
Bri6epute
IIPaBUJIBHOE TlepBbiM Us Katnon Hs3 s myx
YTBEPKACHHC BOCCTaHaB | KATHOHOB I/IMeIom;HVI Ka_g’IOHOB o
OTHOCHUTEJILHO muBaetes | Cu®*, Ag' u HOTCHIHAN — Ni“" u Sn rnon
BOCCTaHOBJICHUS KaTHOH € At 3,045 B, He BoC- IICPBLIM pyA
KaTHOHOB MPH Oonbrmm IepBbIM CTAHABIMBAcTcs | BOCCTaHasy | BOCCTaHa
ANEKTPOIIN3E 3apAzioM BOCCTAHAB- uBaeTcs BJINBAETC
pacTBOpoB (yCIOBHS TIMBAETCS won Ni®* s KaTHOH
CTaH/IapTHHIE) non Ag’ 18 MeEHee
16 AKTHUBHOT
0 MeTajia
19
17 20
Kakoii woH wmm
MOJIEKYJIa He
OKHCIISIETCS npu
AIIEKTPOJIH3E

pacTBoOpa,




CcoAcpiKaliero

(ycnoBus
CTaHIapTHBIE,
AIEKTPOIbI
IJIATUHOBBIC) ?

YKa3aHHbIC YaCTHIBI

BCE Se*

Pt

21

OH"

22

CI

23

ClOs

24 25

BapuanTt 12

Ykaxure
Tporecc,
BO3MOYKHBIN IpU
3JIEKTPOIIN3E
YKa-3aHHBIX
pacTBOpOB
(amexTpozast
IJIATHHOBEIC).

Hu ogun n3
YKa3aHHBIX
HEBO3MOXKE
H

H3PO,
HaaHoJe:

2P0O,> - 68
= P205 +30

KJ

Ha aHOJC:

2] - 28 =4H"
+J

H3PO,

HAKaToJE.

2H20 +2€=
H, + 20H

Ba(NO3)2

Ha KaToac:

Ba?* + 28 =
Ba’

Kaxkoe
HaTpsHKEHUE
PpasyoKeHUs
TEOPETUUCCKH
HE00-X0aUMO
JUTST
3JIEKTPOJIN3a
pactBopa LIiOH
(ycnoBus

CTaHJIAPTHEIE) ?

+ 0,401 B

+0,811 B

+1,229 B

[IpaBunpHOT
0 OTBETa HET

-1,229 B

10

Bri6epute
MPaBUIBHOE YT-
BEpXKICHUE
OTHOCHTEIILHO
AIIEKTPOJIN3a
BOJTHOTO
pactBopa SnCl,
(ycmoBust  craH-
JApTHBIE).

Mg, = 59,3 -
It

11

IIpu
MPOITYCKaH
uu 1 Kn
BIEKTpHUUEeC
TBa
BOCCTaHaBJI
HBaCTCS

118,6

Mg
r

2:96500

IIpu
MIPOTTYCKaHUH

1 dapanes
3JIEKTPUYECTBA
BOCCTaHaBJIB
aercs

118,6

Mg
I/MOJIb

13

Mgp =

59,3

14

Ilpu
MIPOIYCKaHH
u

2 -X
®dapajieen
BIEKTPUYECT
Ba
BBIIEIISIETCS
118,6 rSn

15




12

BriGepute
HETIpaBUIIbHOE
YTBEpXKJICHNE
OTHOCHUTEIILHO
nporecca
ANEKTPOIIN3A
pac-TBopa
(ycnoBus
CTaHAAPTHBIC).

ITpu
SIIEKTPOJIN3
e pacTBopa
K,SO, y
Karoza
obpa-
3YIOTCS
nonsl OH™

16

IIpu
IIEKTPOJIN3
€ pacTBopa
KJ B
MIPUKATOTH
oM
IIPOCTPAHCT
BE
o0pa3yroTc
sl NOHBI
OH"

17

N3 kaTHoHOB
H92+ U Sn2+
MOCJIC THUM

BOCCTaHaBIINB
aercs
ng+

HOH

18

W3 xatnoHoB
Cu* u Cu*
TTePBHIM
BOCCTaHABIIN
BaeTcs
Cu*

HOH

19

ITepBbIM
BOCCTAHABIIU
-BaeTCs
KaTHOH
MEHee
AKTUBHOTO
MeTajuia

20

Kaxoii u3
AHHOHOB
OKHCIISIETCSI
MEPBBIM U3
pactBopa,
COJIepIKalllEero
BCE yKa3aHHbIE
AQHHOHBI
OJTHOBPEMEHHO
(ycnoBus
CTaHJIapTHBIE) ?

NO,

21

cr

22

23

ClO;

24

OH"

25

Bapuanr 13

Kakoit mpouecc
HEBO3MOXEH TPHU
ANIEKTPOIIN3E yKa-
3aHHBIX
pacTBOpOB
(amexTpoms!
TJIATUHOBBIE).

COC|2

Ha KaToJc:

Co* +2e=
co°

Ba(OH),
Ha KaTtoae:

Ba* + 28 =
Ba

KCIO3

28 =

HaaHoJE:

ClO; +H,0-

=ClO, + 2H"

Ba(NOs),

HaaHoE.

4H" + 0O,

3

2H,0 — 4e =

Ba(OH)

2

HaaHOAC

40H -
48 =

2H,0 +
O,

BribGepute
MIPaBUJIBHOE  YT-




BCPIKACHUC
OTHOCHUTCIIBHO

0 0 —
reopermieckoro | E pesnCUCl: E paznfuclz EpnCUC = | g0 cusO, | Eoun
HaTIPSDKEHHS 3215fz'7 2cI =E%unCUBI, | BOII i 751,00 NNa/ Na®
Pa3IOKEHHs E > E%n ZnCly oT b* SABHEHT
(E)  TpH ork
AEKTPOIIN3E
BOJIHBIX
pacTBOpOB
(ammeKTpOoaBI 8
TUTATHHOBBIE). 6 7 9 10
Ykaxure
MPaBWIBHBIA XOJ
pelIeHunit JUIst
OTIpeIeTICHHS
Macchl 0JIOBa, 5-.30- 60
BOCCTaHOBJICHHOT 5-30-60 593-5- 59,3 -5 | UcxomH
0 Ha karoxe mpu | M= — 30 - 60 30 BIX
SIIEKTPOIIH3E m= IR JaHHBIX
pacTBopa 1 m= = HeJ0C-
Sn(NOs),, ecu | 96500 TaTOYHO
96500 96500
=5A,
7 =30 MuH.
11 12
13 14
15

Bri6epute IlepBbIM
HEIPaBUILHOE BOCCTaH
yTBEpIKIEHHE I/I33 i(aTI/IOHOSE U3 cMecu I/Ir-s3+ KaTI/IOHO; Katuonst ABJIHBAC
OTHOCHTEILHO Fe Cr*" | xkaTnOHOB Al u Fe” | meraion Test 13
SEKTPOH3A MIEPBBIM MEPBBIM xatuon AI** me | Goree cMecH
BOXHEIX BOCCTa- BOCCTaHaBIM | BOCCTAaHABIHMB | AaKTUBHBIX, KATHOHO
PACTBOPOB HaBJII/IBieTCSI BaeTCs aeTcs uem Al, w3 | | HOH
MEKTPOITHTOB noH Fe KaTHOH v pacTBOpoB Goree
(ycmoBus Gonee He AaKTHBHO
CTAaHTApTHBIE). MIOJIOKUTENb BOCCTaHABIH | |

HBIM BarOTCS MeTaIIa

3HAYCHUEM 18

1o E° Me™/Me
17

Kakoii annon He
Oyner

OKHCJIIATHCA Ha




a”oze npu
HIEKTPOIIN3E
pacTBOpOB,
COZIepXKalIuX BCE Se? g clo- OH SO2
HOHBI
OJITHOBPEMEHHO
(ycmoBust
CTaHIapTHEIE,
ANEKTPOIBI

21 22 23 24 25
IIAaTHHOBBIC) ?

7.2.2 llpuMepHbIi nepedyeHb 3aJaHMH JIsi PelleHHs] CTAHAAPTHBIX
3aaa4

1. llpumMep KOHTPOJILHOM padoThl 1O TeMe «OCHOBHbIE XUMHYECKHE MOHATHS H 3AKOHbD)
(BapuaHThl KOHTPOIBHBIX padoT npuBeneHsl B Ne 302-2012 METOAMYECKUE YKA3ZAHUA
K MPaKTUYCCKOW W CAMOCTOSITEILHOW paboTe CTYIEHTOB IO JAMCIHILIMHE «XUMHS» MO TEMe
«Knaccel HEOpraHUYECKUX COCAMHEHUI).

3ananme 1

1. K xakum Kiaccam Heopranudeckux BemectB otHocsatces BaO, Fe(OH),, CuSQ,4, H3PO,
,ZN(OH) »?

2. KakoBel xumuyeckue cBoicTBa cojeii? OTBeT NOATBEPAUTE HAMHCAHHEM
COOTBETCTBYIOIIUX

YPaBHEHUH PEaKLUM.

3. OcyuiecTBUTE CeAYIOLINE TPEBPALLIEHUS:

Cd— CdO — CdSO, — CdCt; — Cd(NOg3),— Cd(OH), — CdO.

4. Hanummre dopMynsl aHruapuaoB cienyromux kucinotr: HpSO, , H3BOs; , HCLO,
HMnNO,.

5. Kakuve w3 yKa3aHHBIX THIPOKCHIOB MOTyT o0pa3oBarh ocHOBHbie coiu: Cu(OH),,
AL(OH)3;, KOH?

CocraBbTe (GOpMYJIBI BO3MOXHBIX OCHOBHBIX COJIeH, OOpa30BaHHBIX JIAHHBIMH
OCHOBAHHUSMH U

cepHoOM KucnoTou. [IpeBparuTe coii OCHOBHBIE B COJIM CPEIHUE.

I[Ipumep pelieHHe BapUAHTA.

1. BaO oxkcun 6apus, ocHoBHO#M xapaktep; Fe(OH), rumpokcun xenesa (Il), ocHOBHOI
xapaktep; CuSO4

TUAPOKCHUJ  MEJH, cpenusis  comb; H3PO, ¢docdhopnas kucnora, KUCIOTHBIN
xapakrep;Zn(OH) , —

TUAPOKCH/I IIMHKA, aM(POTEPHBIN XapakTep?

2. CBoiicTBa COJIEH.

1. BzanmopencTBre C METalIaMH:

Zn + CuSO4— Cu + ZnS0O,.

2. B3auMopericTBue co 1menoyaMu:

CuCt, + 2NaOH — Cu(OH),| + 2NaCt.

3. B3auMoeicTBre ¢ KUCIOTaMU:



CuSQOq4 + HyS — CuS| + HySO,,

BiOCt + 2HCt — BiClt3 + H,0.

4. B3zaumoieiicTBrEe MEKTy COOOi:

CaCl;+ Na,CO; — CaCO3| + 2NaCt.

Peakuuu 2 — 4 mpoTekaroT 10 KOHIIA, €CIIU OJWH U3 00pa30BaBIIMXCS MPOIYKTOB YXOAUT
u3

cepsl peakuuu, TO €CTh BBINAJaeT B BHJE OC3JAKA, BBIIEIACTCS B BUJAE rasa WIN
IPEACTaBIISCT

co0oil ManoaucCOLMMpYIOIIee COeqUHEHHE. EcaM MpoayKThl peakuuu XOpOLIOo
pacTBOPHUMBI B BOJIC,

TO TAKWE PEaKIH OOPATUMBI.

5. Tepmudeckoe pas3oKeHue COJICH.

a) pasJio’keHue KapOOHATOB:

CaCO3 — CaO + CO,t,

2FeCO3 — Fe,0O3 + CO,1 + COT;
0) paznoxeHuecyIb(paTos:
FEz(SO4)3 — Fe,05 + 3SO3T;

B) pa3yi0OK€HNUE HUTPATOB.

Tum npoayKTa pa3ioxKeHUs 3aBUCUT OT TOJIOKEHHSI METaJlIa, 00pa3yIoIlero cojib B

MEKTPOXUMHUYECKOM PsIly HampsokeHui. Eciii Metann HaXOoAuTCsl B pSIy HANPsSOIKCHUN
710 MarHus,

TO €ro HUTPAT Pa3JiaraeTcsi HA HUTPHUT U KKUCIOPOJ:

2LINO3; — 2LINO; + O51.

Ecin Metamt HaxouTcs B psAay akTUBHOCTH ¢ M@ mo CU  BKITIOYUTEIILHO, TO €0 HATPAT
pasznaraercs

Ha okcul gaHHoro Metaymia, NO; u kuciopos:

2Zn(NO3),; — 2CuO + 4NO,1 + O271.

Ecnu Mertann HaxoauTcs B pAny HampsbkeHui mocie CU, TO ero HUTpaT pasiiaraercs Ha
caM MeTalll,

NO; ukucnopo:

2AgNO3 — 2Ag + 2N02T + OzT;
T') Pa3lI0KEHNETUIPOKCOCOIIEH:

Sb(OH),Ct — SbOC( + H,0;
1) Pa3JIOKEHUETUAPOCOIICH:

2NaHCO3; — Na,CO3 + H,0 + COQT

6. Conm, o0pa3oBaHHbIE CHJIBHOW KHCIOTOM M ClaObIM OCHOBAaHHEM, CUJIbHBIM
OCHOBAHHEM H

cnaboil KUCIOTOM, clabbIMU KHUCIOTOW M OCHOBaHHEM Y4YacTBYIOT B OOMEHHOM
B3aHMOJICHCTBUM C BOJOM,

TO €CTh, TOJIBEPTAIOTCS THIPOITH3Y:



a) ZnCl;+H,@=  Zn(OH)Ct + HC¢,
Zn®* + H0Z8H" + H".
Peaxius pactBopa kucnas (PH<7).
6) KCN + H,O0 == HCN + KOH,
CN + H,OHGE= OH".
Peaxkius pactBopa 1esaounas (pH>7).
B) Pb(CH3COO0); + H,0 <= Ph(OH)CH3COO + CH3;COOH,
Pb*" +H,0 == PhOH" +H",
CH3COO + H,O=CH3COOH + OH..
Ecnu katnoH u aHnOH c1a0bIX OCHOBAHUS U KUCIOTHI THAPOIU3YIOTCS B PABHOM CTEIICHU,
TO peakIysi pacTBOpa HeWTpanbHas. Ecinm cuima KucioTel, oOpasyromeil conb, 0osbiie
CWJIBI OCHOBAHWSI,
00pa3yIoIIero Cojb, TO pPeaKkus cpensl OyaeT Kucinoi. Ecian Hao00poT, Chila OCHOBAaHUS
BBIIIIC,
TO PEAKIIMS CPEIbI IEIOYHASI.
7. B BOJHBIX pacTBOpax COJH ITUCCOIMUPYIOT C 00pa30BaHUEM KaTHOHA U aHHOHA:
a) Na,SO, 2das+ S0, - cpeHue,
6) NaHSO; =Ra’+ HSOy - kucnsle,
B) (ZNOH)CL  =2ZnOH" + C{ - ocHOBHEIE,
r) KAL(SO,), =+ A+ 28042' - IBOMHEIE,
1) Ks[Fe(CN)g] ==3K" + [Fe(CN)e]* KOMILICKC-
[Ag(NH3),]Ct =%fAg(NHs),]" + ClHple.
U Tak nanee....

Kpurtepun onenkn

CryneHty BblgaeTcs 5 3aj1a4, KOTOpble HEOOXOAUMO pellaTh MUCbMEHHO € arOPUTMOM
pelieHus

U pacuetamMu. MakcuMalbHOE KOJIMYECTBO OauIOB 3a OJMH Bompoc 3. 3a OJHy
HEpEeLIEHHYIO 3a/1auy

cHuMaeTcs 3 Oaiuia, eClIM HEJOYET B 3aJade, TO OJUH Oal.

CryneHrtaMm, HapylaOIUM AUCUUIUIMHY B MPOLIECCE MPOBEACHNUS KOHTPOJIbHOM paboThI,
MOJXET OBITh

cHAT 1 6anmi 3a KaXIblil coyyail.
Kpurtepun onenkn 3a1aHmi:
15 -13 — 3amaHue BBHINIOJIHEHO, BEPHO, HANKCAaHBl BCE YPAaBHEHUS PEAKIMi; pacCTaBIICHBI
K02 (D PUIHEHTHI,
MMEIOTCS He3HaYUTeNbHbIe apu(MEeTUUECKHEe TOTPEITHOCTH, OTHUCKH;
12-11 — pmaH OmWH HEBEPHBIM OTBET WJIM HE TPABWIBHO pPACCTaBIEHBI KOA(M(OUIHMEHTH B
YPaBHEHMSX peaKIuii,
HE HaIMCaHbl MOJPOOHO BCE ypaBHEHHUs peakuuil. Moryt ObITh HelpaBWJIbHBIE BBIYMCICHHS
IIPY BEPHOM
QITOPUTME PELICHNUS;
10-8 — 3amaHWe YacCTUYHO HE BBITIOJHEHO (HET OTBETa Ha 2 BOIPOCA IMOJHOCTHIO, HEBEPHBI
BBIUMCJICHUS B 33/1a4ax,
HO MMEETCS MPAaBUIIbHBINA MOJX0JT K PELIEHUIO;
MeHee 8 — B OCTaJIBHBIX CITyYasix.



IIxaJna oneHUBaAHNA:

O1eHKa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, HaOpaBmiemy 15-13 Oannos;

O1eHKa «XOpOIIO» BBICTABISAETCA CTYACHTY, HaOpasmemy 12-11 6amios;

O1eHKa «y0BJIETBOPUTEIILHOY BBHICTABISIETCS CTYACHTY, HaOpaBmemMy 10-8 06amios;
O1eHKa «HEey10BJIETBOPUTEIBLHOY» BBICTABISIETCS CTYACHTY, HaOpaBleMy MeHee 8 0aslloB.

MeToanka npoBeaeHus:

B ayAMTOPUHU Ui TPAKTUYECKUX 3aHATHH, B MUCBMEHHOW (opme, TpyHIoBOi crocol, B
Te4eHue 45 MUHYT,

UCIIOJIb30BAaHUs CIIPABOYHOM JIUTEpPaTypbl M CPEACTB KOMMYHHUKALMM, pPE3yJbTaT - Ha
CJIEYIOILEM 3aHATHH.

Bropoii BapuaHT NpoBeAECHUS KOHTPOJIBHOM pPabOTHl - 3TO JOMAalllHEe WHAMBHUIYyalIbHOE
3aJlaHue, 3/1€Ch

YUUTBIBACTCSA MTOJIHOTA U3JI0KEHUS U OPUTMHAIIBHOCTD PELLEHUS.

Ilo1HBIH KOMILTIEKT OIEHOYHBIX CpeacTB B KOJIUY€CTBO 20 BapUaHTOB.

3ananue 1

1. K xakum kiaccam Heopranudeckux BemectB otHocsTes BaO, Fe(OH),, CuSQO,4, H3PO4
,ZN(OH) »?

2. KakoBel xumuyeckue cBoicTBa cojei? OTBeT NOATBEPAUTE HaMKMCAaHUEM
COOTBETCTBYIOIIUX

YPaBHEHUU PEaKLIAM.

3. OcymiecTBUTE CleyIONIKE TPEBPAIICHUS:

Cd— CdO — CdSO4 — CdCt; — Cd(NO3),— Cd(OH), — CdO.

4. Hamummre dopMynbl aHTHAPUAOB ciienytomux kucior: H,SO, , H3BOs; , HCLO,
HMnO4.

5. Kakue ®3 yKa3aHHBIX THAPOKCHIOB MOTYT 00pa3oBaTh ocHOBHbIe coju: Cu(OH),,
AL(OH)3;, KOH?

CoctaBpTe (GOpMyNTbl BO3MOXKHBIX OCHOBHBIX CONIeH, OOpa3oBaHHBIX JIaHHBIMH
OCHOBAaHUSIMU U CEPHOU

kucioToil. [IpeBpaTure cojii OCHOBHBIE B COJIM CPETHUE.

3agadue 2

1. Tlomp3ysach MeEXIyHApOAHOM HOMEHKJIATypOH, HA30BHUTE CIIEIYIOIIME BEMIECTBA
FE(OH)z,Fe(OH)3,Cr203,

CaC0O3,NaH,PO,4,CuOHCL. Kaxune u3 MIEPEYUCIICHHBIX BEILLECTB MOTYT
B3aHMMOJICHCTBOBATh C COJITHOM

KHcaoTol? Hanummre ypaBHEHHsI peakiuil.

2. YkaxuTe o01mue crnocoObl MOTy4eHUs! KUCIIOT.

3. Hanumure ypaBHEHHS peakUUid, NPU MOMOIIA KOTOPBIX MOXHO OCYIIECTBUTH
MIPEBPAIICHHUS:

Ba — Ba(OH), — BaC(, — BaSO; — BaC{(s,.

4. HanummTe ypaBHEHMsI peakLUi MOJIy4eHUsl XJIOpUJA MarHus: a) JAeWCTBUEM KHCIIOThI
Ha METaJl,



0) IelicTBHEM KHCIOTH HA OCHOBAHHKE; B) IEUCTBUEM COJIM Ha COJIb.

5. IpencraBere xumuueckue ¢opmynsl cyiabdpara xpoma (lll), docdara ammonus,
cynbduna sxenesa (I1),

HuTpara ruapokcoxenesa ().

3amanue 3

1. Hanumute Gopmynbl OKCHIIOB Kanus, Oapusi, alnioMUHUS, KpeMHus, (ocdopa, cepsl,
XJIOpa, OCMHSI.

3Hasi, 4TO BAJEHTHOCTH 3JIEMEHTa B OKCHJE COOTBETCTBYET HOMEpPY rpynmnsl B
IIEPUOIUYECKON CUCTEME.

2. YKaXuTe CrocoObI MOYyICHUSI OCHOBAHUH.

3. Hammmure ypaBHEHUs peaknuid, MPU IMOMOIIM KOTOPHIX MOXHO OCYIIECTBUTH
CIICAYIOIINE TIPEBPALICHHS:

Al — A£203 — A82(504)3 — AECEg — AE(OH)g — Aﬁzo:g

— NaALO;.

4. Noxaxure amdoTtepHsiii xapaktep ZnO u Cry0s.

5. Kakue comu MoOryr ObITh MMOJIyY€HBI MPU B3aUMOJEHCTBUU THAPOKCHAA HATPUS C
oprodocdoproii kucioroii? [IpencraBpre rpadudeckue GopMybl BCEX BO3MOKHBIX COJICH.

3ananue 4

1. Kakue u3 okcumo Ca0, SiO,, CuO, CO, N,O3, K;O, SOs, Fe;0O3 6yayt pearnpoBath
MPpU OOBIYHBIX

YCIOBUSAX C BOJAOM M 4YTO MpU 3TOM oOpaszyercs? HamumuTe ypaBHEHHS BO3MOXKHBIX
peaKuid.

2. KakoBBbI 0011e XUMAYECKHAE CBOMCTBA KUCIIOT?

3. MoryT 111 HaxoaAuThcst coBMecTHO B pacTBope: a) NaOH u HJ; 6) Ba(OH), u FeCls; B)
NaCt u KOH,;

r) KCC wu AgNO;3? JlaiiTe 0OOCHOBaHHBI OTBET W TPUBEAWTE ypPaBHEHHUS
COOTBETCTBYIOIIMX PEAKIIMIA.

4. Hanwmmre ypaBHCHHsI PEaKIMi, TPHU TOMOIIA KOTOPBIX MOXKHO OCYIIECTBHUTH
MIpEeBpAICHHUS:

Fe — FeCl; — Fe(OH)2 — Fe(OH)3 — Fe,0s.

5. Hanummte dhopMynsl cleqyromux coneil: cynbdara kanus, HuTpaTa 6apusi, kapOoHaTa
HaTpHs,

optodocdara Kamblys, Cyabpura HaTpus, cyinbduaa xenesa ().

3aganue 5

1. Kak momyuuth cynabparT MarHus, HCXOAs H3: a) MarHus; 0) OKcHIa MarHus; B)
THJIPOKCU/Ia MarHus;

r) kKapOoHara maraus? Hanummre ypaBHEHHS COOTBETCTBYIOIIUX PEAKIIUHA.

2. KakoBbI cr10cOOBI OJTYyYEHUSI KUCIIOT?

3. Hammmmre ypaBHEHUs peaklUMid, NpPU IOMOLIM KOTOPBIX MOYKHO OCYIIECTBUTH
ClIeyIOIIME IPEBPAIICHHUS:

Na — NaOH — Na,SO4 — NaCtl — NaNO3; — NaNOs.

4. Cmecp oxcuma memu (I1) ¢ mMempro oOpaboTanmu pacTBOPOM COJISTHOM KHUCIOTHI U
npoUIBTPOBAIH.



Yro ocTanock Ha GUIBTPE U UTO Mepenuio B pacTBop? OTBET MOSICHUTE.

5. Hammmure mo aBa mpumepa OCHOBHOHM, CpeqHEHd M KuciaoW cosei. Jlante um
XUMHUYECKOE Ha3BaHUE

U YKQKNTE, KaK UX MOXHO IOJyYHUTb.

3amanue 6

1. NaHCOg3; — nutweBas cona; Na,CO3 — kansrimaupoBanHas coaa; CaCO3z— men, mpamop,
M3BECTHSK;

K>CO3 — moramr; HQCL, — cynema; KNO3; — kanuiinas cenutpa; NaCl — moBapeHHas
coub. Jlaiite

STUM COJIIM XUMHUYECKHE Ha3BaHMUS.

2. KakoBbl XUMHUYECKHE CBOMCTBA OKCUIOB?

3. MOXHO JI TIOJIYYUTh PACTBOPHI, coeprkaliue ogHoBpemenno: a) Ba(OH), u H,SOy; 06)
CaClou Nach)g;

B) NaCl u AgNOs;; r) KCE u CuSO4? YkaxuTe, Kakue KOMOWHAIIMM HEBO3MOXHBI U
nouemy. [IpuBenure

COOTBETCTBYIOIINE YPABHEHHS PEAKIIHA.

4. Hanummre ypaBHCHHS PEAKIMA, TPU IMOMOIIA KOTOPBIX MOYKHO OCYIIECTBUTH
CJIEIyIOLINE IPEBPAMICHUS:  Na0H

Cu— CuO —- CusO; — ?—CuO — Cu.

5. Kakoe B3anMOAEHCTBHME IpUBEIET K IOJYYECHHIO CPEAHEW COMM H3 XJIOpHUAA
THJIPOKCOMArHHUS:

a) MgOHCt + NaC¢t; 6) MgOHCt + NaOH; 8) MgOHC(t + HC(?

3aganue 7

1. Kak moixy4uTs THIPOKCHI MarHHs, UCXOAS M3 MarHus, KUcIopoa ¥ Boael? Hanmummure
YpaBHEHHS

peakmii. MOKHO JIU TIOI00HBIM ITyTEM TTOJYYUTh TUAPOKCH]T METU?

2. KakoBsl 001111€e crioco0b! MOJTy4eHus conen?

3. IlpuBeaute npumepbl (GOpMyNI KHUCIOT pa3HOM ocHOBHOcTH. IlpencraBpTe HX
rpadudeckue GOpMyIIbl.

4. Hamumwure ypaBHEHMs peakIUi, NMPH TOMOIIM KOTOPHIX MOXKHO OCYILECTBHUTH
CIIEAYIOIINE TIPEBPALCHHS:

H,O+ CO,

CaCO3— COx+? — ? —  CaCOs.

5. Kakoro coctaBa MOryT OBbITh MOJIy4E€HBI COJIM TPU B3aUMOAECHCTBUM THJIIPOKCH]IA
ATIFOMUHUS

¢ cepHoi kucnoToi? HazoBure 3T conu.

3aganue 8

1. K xakuMm kiaccaM HeopraHmueckux BemiecTB orTHocsTcs H,S, CO,, CuO, BeO,
AE(OH)g, KNO3;, CaCO3?

Kakne W3 mepeunciieHHBIX BEIIECTB MOTYT B3aWMOJICHCTBOBATH C COJSTHOHM KHCIOTOM?
Hanummre

YpaBHEHHSI BOBMOKHBIX PEAKITHIA.



2. Okcunpl BaO, Zn0O u P,0s mpenctaBisroT co00i MOpOIMKOoOOpa3HbIe BelecTBa 0eI0ro
LBETA.

Ecnu aTH okcuIbl HENb3sl Pa3jIMYMTh 10 BHEIIHEMY BHUIY, TO, KaK 3TO CHAENaTh MpHU
MTOMOIIY XUMUYECKUX

peakuuii?

3. CocraBbTe YypaBHEHUS pEAKLMH, C TOMOIIBI0 KOTOPBIX MOYXHO OCYIIECTBUTh
ClIeyIOIIKe IPEBPALICHHUS:

Fe — FeO — Fe, 03 — Fez(SO4)3 — FeCl; — FE(OH)3

4. Hamummute rpaduueckue ¢GopMylIbl BCEX BO3MOXKHBIX COJICH, IMOJYYCHHBIX MPH
B3aUMO/ICVICTBUH

TUAPOKCUIA KATBIUSA U OPTO(HOCHOPHOIM KHCIOTHI.

5. HazoBuTecoiu: Zn(N03)2, ALOHC{,, NaHCOs3, (CUOH)2C03, NaHS, K,S.

3ananue 9

1. K xakuMm Kjiaccam coeuHeHu oTHOCTCs cienyromiue BemectBa NoOs, Zn(OH),, Ca0,
Ni(NO3),, H3POy,

Fe(OH)3? C xakumu U3 MEepeYnCIICHHBIX BEIIECTB OyIeT pearnpoBaTh THAPOKCHI HATPHS?

CocraBbTe ypaBHEHUS PEAKIIHi.

2. [IpuBenuTe HE MEHEE CEMU CIIOCOOOB MOYUYEHUS COJICH, HAITMIIUTE COOTBETCTBYIOIINE
ypaBHEHUS

peaKuHuii.

3. C noMoIIp10, KaKUX peakluidi MOKHO OCYIIECTBUTH CIIEAYIOLIUE MPEBPAIICHUS:

S — H,S0y; Cu — CusS; Fe — Fe(OH)3?

4. HanummmTe ypaBHEHUS peakIui, T0Ka3bIBAIOIIUX KUCIOTHBIN xapakTtep SO2, P20s,
Mn03, C,05.

5. Kakue 13 yka3aHHBIX THAPOKCHIOB MOTYT 00pa3oBath ocHOBHBIE conn: a) CU(OH); 6)
Fe(OH)s;

B) KOH; r) Zn(OH),; 1) CsOH? Hamummure rpadudeckue (HopMysibl BO3MOXKHBIX
OCHOBHBIX COJICH,

00pa30BaHHBIX JAaHHBIMH OCHOBAHUSMH M CEPHON KUCIOTOM.

3ananue 10

1. B peakuuu, ¢ KakuMu HEOPraHUYECKUMH BEIIECTBAMU MOXKET BCTYIMATh COJSHAs
Kuciora’?

[IpuBenure Mo [Ba MpHUMeEpa B3aUMOJCHCTBUS COJISIHOM KUCIOTHI C IPEACTaBUTENIMU
KaXKI0ro

KJIacCa HEOPTaHMYECKUX COCTMHEHUN.

2. Moryr aM OKCHIBI pPa3HBIX OJJIEMEHTOB pearupoBarb JApyr ¢ apyrom? OTBer
MOTHUBHpPYWTE.

MoryT 11 OKCHJIbI pearupoBaTth ¢ COMIMU?

3. CocraBbTe YypaBHEHMsS pEaklMii, C TMOMOIIbIO KOTOPBIX MOYXHO OCYIIECTBUTH
CHEAYIOLIMN LUK

IIPEBPALLICHUN:

Cu — CuO — CuCty; — Cu(NOg3); — CuO — CuSOq,

— (CuOH),SO0..

4. HatpoHHas U3BECTh MpEACTaBIsAET co00i cMech TMAPOKCUIOB HATpusl U Kajbius. Ha
4YEM OCHOBAHO



MPUMEHEHNE TOM CMECH JUIsl TOTJIOUIEHUS YrieKuciaoro raza? Hanummre ypaBHEHUS
COOTBETCTBYIOIIUX

peaKuuid.

5. Conbto kakux kucior sBisitorces Jsimuc (AgNOs) u OeproneroBa comb (KCLO3)?
Hanwummre hopmysbt

9TUX KHUCIIOT U UX MarHUEBBIX COJICH.

Samanue 11

1. Kakue u3 yka3aHHBIX ra30B BCTYINAIOT B XMUMHUYECKOE B3aMMOJCHCTBHE C PACTBOPOM
mesour NO,

HCt, H,S, NO,;, N, CH,; CO, CO,? Hamummre ypaBHEHHsI COOTBETCTBYIOIIUX
peaKuuid.

2. llpuBenuTe ypaBHEHHS pEakKiii, B KOTOPbIE MOXET BCTYNaTh pa3baBlieHHas cepHas
KHCJIOTA.

3. Kak mokasats ampoTtepusiii xapakrep Be(OH),, AL,03?

4. Hanumwure ypaBHEHHMs peaklUil, NpPU MOMOIIM KOTOPBIX MOKHO OCYILIECTBUTh
MIpEeBpaICHUS:
Na — NaOH — NaHCO3; — Na,CO3 — Na,SO; — NaCl— Na.

5. YkaxuTe BaJICHTHOCTh KHUCJIIOTHBIX OCTAaTKOB, BXOJAIIMX B coctaB coiieii: CaBry,
KMnO4, KzMnO4,

FE(NOg)g, A2283.

3ananue 12

1. Kak, ucnosb3ys xene3o, cepy, BOAY U KUCIOPOJ, MOJYyYUTh JIBA OKCUAA, BE COJIU U
JIBE KUCIIOTHI?

OTBeT NMOSICHUTE YPAaBHEHUSIMU PEAKLIUM.

2. IlpuBeaute mnpuUMepbl peakluid, JOKA3bIBAIOIIUX OOIIHE CBOWCTBA OCHOBHBIX
TUAPOKCHJIOB.

3. CocraBbTe€ YypaBHEHHS pEaKlMii, C TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH
CJIeIYIOIIME TIPEBPAIICHUS:

Ca — CaO — Ca(OH), — CaCO3 — CaCt, — Ca(NO3),

- Ca3(PO4)2.

4. CoctaBbTe (POPMYIBI CPEAHUX U KHUCIBIX COJIEH Kaaus U KalbIus, OOPa30BaHHBIX: a)
YT OJIbHO;

0) MBIIIBIKOBOM KHcI0TaMu. Kak mpeBpaTUTh COJIM KUCIIBIE B COJIA CpeHuE?

5. IlpuBenure npuMepsl JBOWHBIX, CMEIIAHHBIX U KOMIIJIEKCHBIX COJIEH.

3aganue 13

1. Hammumure xumudeckne (GOpMyabl HUTpaTa IIMHKA, XJIOPHAA TUTHAPOKCOATIOMUHHS,
rugpokapOoHara

marHus, cynsduna sxenesa (111), kapoéonara rugpoxcomenu (11) .

2. llpuBeauTe ypaBHEHUs pEAKIMil, C MOMOIIBIO KOTOPBIX BCEMH BO3MOXHBIMHU
croco6aMu MOKHO

MOJIYYUTh XJIOPUJT aTFOMUHHUS.

3. CocraBbTe YypaBHEHMsS pEaklMii, C TMOMOIIbIO KOTOPBIX MOYXHO OCYIIECTBUTH
CJIeIYIOIINE TTPEBPAIICHHUS:

Zn — ZnS — ZnCt; —Zn(NO3), — ZnO — NaZnO; — ZnSO4 — Zn(OH)s.

4. Macca Kene3HOM IUIACTMHKHM, ONYIIEHHOW B PpacTBOpP MEIHOrO Kyropoca,
yBenuuuBaercs. O0bsicHUTE



HaAOJIFOJaeMOE SIBJICHUE.

5. IlpuBenure npuUMeEpPbl TEPMHUUECKOTO PA3JIOKEHUS KUCIOT, OCHOBAHUH, COJIEH.

3ananue 14

1. K kakum kimaccam Heopranmueckux BemiectB oTHocsTes NoO, NayS, CaO, Be(OH),,
AgNO3, KOH?

C xakuMM H3 YyKa3aHHBIX BEIIECTB OyIeT B3aMMOJEHCTBOBAThH COJSHAs Kuciora?
[IpuBeauTe ypaBHEHHS peaKiu.

2. llepeuncnure obmme cBoMCcTBa cojieil. OTBET MILTFOCTPUPYHTE YPAaBHEHHEM PEaKIUi.

3. M0XHO 71 TPUTOTOBUTH PACTBOPHI, cojieprkanine ogHoBpeMeHHo: a) BaCl, u KyCrOy;

6) Pb(N03)2 u N8.2504; B) Ca(OH)z u HzS; F) KNOszu CaCt,?

4. Hanumwure ypaBHEHHS peakiUii, MPU TMOMOIIM KOTOPBIX MOXKHO OCYILECTBUTh
IIPEBPALLICHUSL:

N2 — NH3 — (NH4),SO4 — NH,Ct — NH3 — NH4NOs.

5. Hazosurecomu: BaCl,, Ba(OCt),, Ba(CtO3),, Ba(CLOy),.

3aganue 15

1. Hamummre rpadudeckue GopMynbl TUIPOKCHIOB CIEAYIOIIUX METAJJIOB: JIMTHUSA,
mapranma (1),

xpoma (1), mapranna (VII), xpoma (Y1), xxenesza (l1), xxenesza (l1l). Ot xakoro daxropa
3aBUCHUT KOJIMYECTBO

TUAPOKCHIIBHBIX TPYIII B OCHOBAHUSX ?

2. IlpuBenure ypaBHEHUS peakLMH, JOKa3blBalolue OOIIKMEe XMMHUYECKHE CBOWCTBA
KHCJIOT.

3. C noMouIpk0, KaKuX peakiuii MO>KHO OCYHIECTBUTD CIEAYIOIIHNE IPEBPALICHUS:

C—-CO—-C0O,— C&COg — CaCl, — C&(NOg)z — C&3(PO4)2 ?

4. Kakue u3 MepeurciIeHHbIX KUCIOT: CEPOBOOPOIHAS, CEpHUCTAs, a30THAs, (hocopHas,
YKCYCHasi KUCJIOTa —

MOT'yT 00pa3oBbIBaTh KHcible conu? Hamummre xumuyeckue u rpapudeckue GopMyIibl
BO3MOYKHBIX KUCITBIX

coJiel, yKa3aB KUCJIOThI, 00pa30BaHHbIE UX B3aUMOAEHCTBUEM C TUJIPOKCHUIOM KaJIbIIMSL.

5. Kakas d¢opmyna coorBercTByeT wMapranmouctoi kuciore: HMNO, HyMnOy;
HsMnO4?

3ananue 16

1. Beimumere ¢GopMynbl THIPOKCHAOB, HEPACTBOPHUMBIX U PACTBOPHUMBIX B BOJIE:
Zn(OH),, Fe(OH),, NH,OH,

Be(OH),, Ca(OH),, At(OH);. Kak Ha3biBatoTCsi pacTBOpUMbIE B Bojie ocHoBaHUs? Kakue
U3 TMEePEeYUCIEHHBIX

TUAPOKCUAOB  sBIsAtOTCA amborepHbiMU? C  MOMOIIBIO  ypaBHEHUH XMMHYECKHUX
peaKkuuii TOKaXKUTE

ux aM(OoTepHBII XapakTep.

2. C KakuMH BellecTBaMU (MPEICTABUTENN Pa3IUYHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHUI)

MOXET B3aUMOJAEHCTBOBAaTh OKCUJ LHMHKA? OTBET WUIIOCTPUPYHUTE YpaBHEHUSIMHU
peaKkuuid.

3. Hammmure ypaBHEHHs peakUHd, NPH IOMOIIA KOTOPBIX MOXHO OCYIIECTBHUTH
MIpEeBpALICHHUS:

KBr — Br, — HBr — NaBr — AgBr.



4. Hamumure Bce BO3MOXHBIE XHMHUYECKHE U rpaduueckue (OPMYJIbI COJICH,
00pa3oBaHHBIX

IIPM B3aMMOJEHUCTBUM THUJIPOKCUIA QJIIOMUHUS M CEpHOM KHCIOTBHL. Kak mpeBpaTuTh
OCHOBHBIE COJIN

B COJIM cpeaHue?

5. IlpuBenuTe mpuMeEphl, KOTJa MpU HArpeBaHUU OJHON cod O0pa3yroTcs cpazy TpU
OKCHJIa.

3amanue 17

1. IlpuBeaute mpuMepbl 00pa30BaHUs COJICH U3: a) IBYX Tra3000pa3HBIX BEHIECTB; 0) IBYX
TBEP/IbIX BELIECTB;

B) TBEPAOTO U ra3000pa3HOrO BEIIECTB.

2. Kak MOXHO HOJy4YUTh HEPACTBOPUMBIE B Boje  ruzapokcuabl? [IpuBeaure He MeHee
YETBIPEX IPUMEPOB.

3. Hanummre ypaBHEHHUS peakUuid, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIeyIOIIME TIPEBPAICHHUS:

Ca — CaO — Ca(OH), — CaCO3; — Ca(HCO3), — CaCt,

— CaCO3; — Ca0 — Cag(PO4)2.

4. Kakue KHCIOTBI MOTYT OBITH IOJIyY€HBl HEIOCPEACTBEHHBIM B3aUMOJECHCTBUEM C
BOJOM OKCUIOB: P20s,

COz, NOz, N205, Mn03?

5. HazoButeconu: CoSO4, Na,Cr,07, K,S, Ba(HSO3),, CrOHSO,4, KHS. TlpencraBbre ux
rpadgudeckue

HM300pakeHUSI.

3aganue 18

1. Kakue u3 W3BECTHBIX THUIIOB COEIMHEHMH MOTYT OOpPa30BBIBATHCS NpPU JEHCTBUHU
KHCJIOTBI Ha paCTBOPBI

coneit? IlpuBenure npumepsl.

2. [lpuBenuTe ypaBHEHHs] pEaKIMM, XapakTepu3yIOUIMX Haulojiee BaXKHbIE CBOMCTBA
KHCJIOT.

3. HamwumuTe ypaBHEHHUS peaklUMid, NpPU TOMOIIM KOTOPHIX MOYXHO OCYILECTBUTH
IIPEBPALLICHMS:

S — FeS — H,S — KHS,

!

SO, — NaHSO3; — CaSO0:s.

4. Ecnu KUMSTUTH MarHuii ¢ BOJOW, B KOTOpYIO no0aBiieH (eHondTasenH, To oKpacka
pacTBopa BCKOpe

craHeT po30Boi. [Touemy? Hanumnre ypaBHEHUS peaknu.

5. HazoBure Bce conu, KOTOpbIE MOTYT OBITh MOJY4YEHBI MpPH B3aUMOJECHCTBUU
TUIPOKCHUIA Kaus

U OPTOMBIIIBAKOBOM KHCIOTHL. CocTaBbTe UX rpaduueckue GopMyIbl.

3ananue 19

1. Tpebyercs, MCXOas W3 YIS W KaJbIMs, MOJY4YUTh KapOoHar kanbius. Kakoe emié
BELIECTBO HEOOXOIUMO

1uist 3Toro? OTBET MOSICHUTE YPAaBHEHUSMU PEAKIIH.

2. IlpuBenure ypaBHEHHUS peakLUl, XapakTepu3yIollue Hanbojiee Ba)KHbIE CBOMCTBA
coneil.



3.P— P205 i H3PO4 - Na3PO4 - Ca3(PO4)2.

4. Kakue 13 mepeurclIeHHBIX BEIIECTB pearupyroT ¢ ruapokcuaom kamus: CaO, CuSOy,
NO,, Zn(OH)z,

H.S, Fe(OH)s, HJ? CocTaBbTe ypaBHEHHUS BO3MOKHBIX PEAKIIUH.

5. CocraBpre rpaduueckue QGOpMyIbl BCEX BO3MOXHBIX COJEH, OOpa30BaHHBIX
THAPOKCHIOM MarHus

1 opTo(hochHOpPHON KUCIOTOM.

3amaunue 20

1. Kak 13 HerameéHou M3BECTH, COAbI M BOJIbI MOJYYUTh THAPOKCU HaTpua? Hamummre
ypaBHEHUS

COOTBETCTBYIOLIUX PEAKIU.

2. Kakue M3 H3BECTHBIX THUIOB COEAMHEHUI MOTYT OOpa30OBBIBATHCS TPHU JEHCTBUU
pacTBopa WENOUHN

Ha pacTBOpkI cosieii? [IpuBeauTe HE MEHee TpeX MPUMEPOB.

3. Ocy1uiecTBUTE CeAYIOUINE PEBPALLICHUS:

Cr,03— Cr2(804)3 — CrCl3— Cf(NOg)g — Cr(OH)3 — Cry03— NaCrO, — CrCls.

4. Hanumure ypaBHeHHs peakiuii oopasosanus cojeir Caz(POy),, CdSO,, Ba(NO3), B
pe3yibTaTe

B3aUMOJICUCTBUS: a) OCHOBHOIO M KHCJIOTHOTO OKCHJIOB; 0) OCHOBAaHUS U KHCIOTHOTO
OKCH/IA;

B) OCHOBAHUS U KUCIIOTHI.

5. HazoBute comu: Na,Cr,O;, Ca(H2PO,),, FEOHSO,4, NaHS, Af(OH),Ct, KH,AsO;.
CocraBbTe

ux rpaduueckue GopMyIbl.

3aganue 20

1. Kak u3 HeraméHoil M3BECTH, COABI U BOJABI MOJYYUTHh THAPOKCHI HaTpus? Hamummure
ypaBHEHUS

COOTBETCTBYIOIIMX PEAKIIMIA.

2. Kakue M3 M3BECTHBIX THIIOB COEJUHEHMH MOTYT OOpa3OBbIBaThCS NpU JAECHCTBUU
pacTBopa meEnoun

Ha pacTtBopbl conei? [IpuBeauTe HE MEHee TpeX MPUMEPOB.

3. OcymiecTBUTE ClenyIONIKE TPEBPAIICHUS:

Cr,03— CI’Q(SO4)3 — CrClz; — Cf(NOg)g — Cr(OH)3 — Cr,03— NaCrO, — CrCls.

4. Hanumure ypaBHeHHs peakiuii oopazosanus cojeir Caz(POy),, CdSO,, Ba(NO3), B
pe3yibTaTe

B3aMMOJICHCTBUS: a) OCHOBHOTO M KHCJIOTHOTO OKCHJIOB; 0) OCHOBAaHUS U KHCIOTHOTO
OKCHIA;

B) OCHOBAHUS U KUCIIOTHI.

5. HazoBute comu: NayCr,O;, Ca(H2PO4),, FEOHSO,4, NaHS, At(OH),Ct, KH,ASO;,.
CocraBbTe

ux rpaduueckue GopMyIbL.

2. Hpumep KP 1 -Tema «Xumuueckasi TEPMOIHHAMHKA)
1 Peaknusi ropeHHss JTaHa BBIPAXKAETCS TEPMOXUMHYECKUM YpaBHEHHUEM:

C2H6(r) + 3'1/202(1-): 7/202(r)+ 3H20()K) 'AHX,p, =-1559,87 k]JIk.

Beraucnauts Temnory o6pa3oBaHus 3TaHa, €U U3BECTHBI TEMIOTh! 00pasoBanust COyry u HoOpx),



2. OmpenenuTh 3HAKU AHO, ASO, AG® s peakuun  AByy + Bg(K)zAB3(K),
nporekatouieid npu 298 K B npsiMoM HanpasiieHUH. byner nun AG° BO3pacTaTh WIH yObIBATh
¢ poctom T?

3. Paccuurare 3Hauenume AG°y9s cienyromel peakiuu U YCTAHOBUTH , B KaKOM
HalpaBJIeHUU OHA MOKET MPOTEKAaTh CAMOIPOU3BOJIBHO B CTAHJIAPTHBIX YCIOBUSX Tpu 25
°C:

NiO) + Pb) = Ni) + PbO(k).

IIpaBuiabHbie oTBeThI. Bapuant Ne 1.

1). - 2543,1 x/Ix.

2.a) AS>0 ©6)AS>0 B)AS>0 r)AS>0.

3.T 891K.

7.2.3 IlpuMepHbI NepeYyeHb 3aJaHUI JJI51 pelieHusl MPUKJIATHBIX 327124

1. IlpuMep KOHTPOIBbHON PadoThI (BapruaHThl KOHTPOJIBHBIX paOOT MPUBEIEHBI

B No 299-2012 METOAMYECKUE YKA3AHUS k npakTH4eckoil 1 caMOCTOSITEIbHOU padboTe
CTYJEHTOB 110 JUCHUIUINHE «XUMHINIO TeMe «CKOPOCTh XMMHUECKUX PEAKIUI U XMMHUECKOE
paBHOBECHEY).

BapuaHTbl NpoBepoYHOii padoThI ¢ OTBETAMU

BapuanT 1

a) BeruncnuTe cpeHIo CKOPOCTh XUMUYECKOW PeaKIuu, €CIIU UCXOIHAS KOHIIEHTpAIUs
OJIHOTO M3 pearupyroliux BelIecTB cocTapisia 1 Moib/i, a uepe3 4 ¢ OT Havyalla peakiuu

oHa ctaia 0,6 MOJIB/II.

6) Cxopocts xumudeckoit peakmmn 2NO (1) + O, (r) — 2NO; (1) cocrasmma 1,2:10°° mons/m-c.
Havanphast xoHuentpanust kuciopona - 0,15 monw/n. Uepes kakoe Bpemsl KOHLIEHTpAlUs
kucnopona ctanet 0,03 monb/n?

B) Peaknus mpotekaet no ypaBHeHuto A(T) + 2B(r) — 2C(r). McxoaHast KOHIIEHTpaIus
BemiectBa A - 1 monb/m, uepe3 1 4 ona crana 0,5 monw/n. OnpeaenuTe KOHIIEHTPAINIO BEIIECTB
B u C uyepe3 yac, ecnu uX UCXOAHBIE COOTBETCTBEHHO paBHBI 1 Monb/m u 0 monw/n. KakoBa
CKOpPOCTb JIaHHOM peakiuu 1o BeniecTsy A?

Bapwanr 2

a) Ucxonnas xoHmeHTpanus BemectBa A - 1 monb/i, yepe3 1 4 ona crana 0,5 mons/n. KakoBa
CpEeIHsIsl CKOPOCTh JAHHOM peakIuu 1o BelecTBy A?

0) KakoBa HauanbHas KOHIIEHTpAllUs MYPaBBUHOM KHCIOTHI B pEaKIUH dSTepuduxanuu c
mpornaHoyioMm, ecinu 3a 20 MUH €€ KOHIICHTpAIUs YMEHBIIMIAch 10 1,6 MONB/T MpU CpeaHei
ckopoctH peakiuu 0,04 Mob/n-MuH?

B) Peakmus mporekaet no ypaBHeHuto 2A + B — 2C. B Hauane peakiuy KOHIIEHTpaIuu
pearupyronMx BEIeCcTB OJIMHAKOBBI M PaBHBI | MOJIb/JI, uepe3 1 MUH KOHIIEHTpAIlUs BEIIeCcTBa
B crama 0,6 monp/n. Kakoit crama xonmnentparus BemectB A u C? KakoBa CKOpocTh 3TOH
peakmuu 1o BemecTry B?



Bapuanr 3

a) KoHIleHTpanus 0lHOTO U3 pearupyronux BENIECTB B HAYaJIe PeakIuy Oblia 2 MOJIb/I,

gepe3 10 ¢ - 1,5 monbs/n. Haiigure ckopocTh 3TOM peakuuu.

6) KakoBa konnenTpanus BemectBa A yepe3 20 ¢ oT Hauasa peakuu Mpu CpeIHeH

ckopocTH xumudeckoi peakuuu 0,02 Momb/n-c, ecnu e€ HauanbHasi KOHIEHTPALUs COCTaBIIslia
4 monb/n? Peakiust uACT ¢ yMEHbIIEHHEM KOHIICHTPAIIUU BEIIeCcTBa A.

B) Peakmus mporekaet no ypaBHeHuto 2NO (1) + O, (1) — 2NO; (1). B Hauane peakiuu
KOHIIEHTpanus kuciopoa owuia 0,15 momnw/a, a uepes 100 ¢ ona crana 0,03 Momb/m.

Kakoti crana konnentparus NO u NO,, eciii ux CX0HBIC KOHIICHTPAIIUU COCTABIISLIN
cootBeTcTBeHHO (0,3 MOmb/11 1 0 MoyB/11? KakoBa CKOPOCTH 3TOH peakinu 1o KHCIOpoay?
Bapuanr 4
a) Konmenrpamus ogHOTO M3 BemecTB uepe3 13 ¢ mocie Havana peakiuu pasHa 0,05 momb/i, a
yepe3 25 ¢ - 0,002 mounb/n1. PaccunTaiiTe CpeIHIOI0 CKOPOCTh 3TON PEaKIUH.

06) 3a kakoe BpeMs MPU B3aUMOJCHCTBHHM YKCYCHOW KHCJIOTBI C 3TAHOJIOM KOHIICHTPAIUs
KHCIIOTHl YMEHBbIIMIACh ¢ 3,6 MONb/1 10 2,8 MONB/I MpU CpeAHe CKOPOCTH XHUMHUYECKOM
peakmuu 0,08 Moib/1 - ¢?

B) Peaknus uner cornacuo ypasuenuto Hj (r) + J; (1) — 2HJ (). B navane nabmoneHus
KOHIIEHTpaIus Ho10Bo10poaa cocraisiia 0,74 monw/mn, a uepe3 20 ¢ crana 0,8 MoJb/II.

Kaxkoit cramu KOHIIEHTpalMHM HoAa W BOJOPOJA, €CIM MX HCXOJHBIE KOHIICHTPALIUM PaBHBI
coOTBETCTBeHHO | MOJB/1T U 1,2 Mob/11? KakoBa CKOPOCTh 3TOH peakiuu 1o HOT0BOIOPOIY?
Bapuant 5
a) Konnentpanus omnoro u3 BemiecTB uyepes 20 ¢ mocie Havana peakuuu papHa 0,1 monb/in, a
yepe3 30 ¢ - 0,02 monb/n. PaccunTaiite cpeHIOI CKOPOCTh ATOM PEaKIIHH.

0) Beiuncnure HayalbHYIO KOHIIEHTPAIIMIO BEIlecTBa A, €CIIU MPU CPeIHENH CKOPOCTU peaKluu
0,08 monws/n-MuH Yepe3 10 MUH OT Haydaja peakiuu €€ KOHIIEHTpalus yMmeHbImiack 10 0,5
MOJTB/J.

B) Peakuus npotekaer no ypaBHenutro A + 2B — 2C. B emkoctu o0bemom 10 51 ucxonHble
KOJIMYECTBA BEIIECTB COCTABIIM 2 MOJb. Yepes 4 ¢ oOpa3oBaics raz3 C KOJTUYECTBOM BEIIECTBA

0,8 Mob. OmnpeienuTe CpeIHIO CKOPOCTh PEAKIINH 0 BEIIECTBY A M KOJUYECTBA BEIIECTB A
u B, KoTOpbI€ OCTAIUCH B €MKOCTH.

Bapuanr 6

a) Beruuciure cpenHioro ckopocth peakuun srtepuukammn HCOOH + C3H/;OH —
HCOOCzH; + H,O mpu 70 °C, ecnm 3a 20 wmum KOHLIEHTpalusi MYpPaBbUHON KHCIIOTBI
yMeHbIIUIach ¢ 2,4 MoJb/1 10 1,6 MOJB/T.

6) KakoBa xoHIeHTpaus BeniecTBa A udepe3 4 ¢ OT Hayalla peakuu IpU CpeHENd CKOpPOCTH
xumudeckor peakiuu 0,1 Monb/n-c, ecnu €€ HavaabHas KOHIIEHTpAIUs cocTaBisuia 1 Moub/n?
Peakmus uaer ¢ yMeHbIIIeHHEM BelIecTBa A.

B) XMMHUECKas peakius MPOTEKAET B paCTBOPE COTylacHO ypaBHeHuto A + B — C.

Hcxonubie koHIeHTpaiuu BemecTB A - 0,8 mons/1, B - 1 mons/n. Criycrst 20 Mun
KOHIIEHTpalus BemiecTBa A cHuzunach 10 0,78 monw/n. KakoBa crana KOHIIEHTpaLUs
BemtectB B u C? KakoBa ckopocTh 3T0# peakiuu 1o BemecTsy A?

OTBeTHI.
Bapuanr 1: a) 0,1 mons/a-c; 6) 100 c; B) C(B) = 0 monp/n, C(C) = 1 Mmoas/1, v = 0,5 MOiB/1-4.
Bapuanr 2: a) 0,5 mons/m4; 0) 2,4 monw/m; B) C(A) = 0,2 mons/n, C(C) = 0,8 moinb/1,



v= 0,4 MOJIbL/JI'MHUH.

Bapuanrt 3: a) 0,05 mons/n-c; 6) 3,6 monw/m; B) C(NO) = 0,06 mons/n, C(NO,) = 0,24 moub/1,
v=1,2- 107 Mon/n-c.

Bapuanrt 4: a) 0,004 mons/n-c; 6) 10 c; B) C(J2) = 0,97 mons/n, C(Hz) = 1,17 mons/n,

v = 0,003 moib/1°C.

Bapwuanr 5: a) 0,008 momnb/i-c; 6) 1,3 moaw/a; B) V(A) = 1,6 moib, v(B) = 1,2 Mo,

v=0,01 Mo/ - C.

Bapwuanr 6: a) 0,04 mons/n-muH, 0) 0,6 moinb/i1, B) C(B) = 0,98 mounb/n, C(C) = 0,02 moms/7,
v =0,001 MOJIB/T-MHUH.

2. lIpumep 3a1aHu AJ19 TECTUPOBAHNUS MPUKJIATHBIX 3HAHUI CTY/1€HTOB:
[To Teme «XuMHUYecKass KHHETHKA U PABHOBECHEY.
Wuctpykuus Ne 1 muis pabotsl B rpymnmax (2-3 4emoBeka) o BOIPOCY
«BrnusiHrEe KOHIICHTPAIIMH BEIIECTB HA CKOPOCTh XUMHUYECKON PEAKIIHI)
Janwr BemectBa: Zn, pactBop HCL (1:1) (Ha 1 gacte koHnentpupoBanHoin HCL npuxoaurcs 1
yacTh BOnbI), pacTBop HCL (1:10) (ma 1 yacts koHueHtpupoBanHod HCL mpuxomurcs 10
4acTei BOJIBI).
[Iponenaiite cnenyronue onbiThl: (Baumanue! CobitonaiiTe TEXHUKY 0€30MaCHOCTH MPHU
oOparteHuu ¢ Kuciotamu!)

Ne—"1 Ne—"1

< HCe (1:1)
ke ~—"

p HCC (1:10)

CdhopmynupyiiTe BBIBOA U MOATOTOBLTE OTBETHI Ha CJIEYIOIIME BOIPOCHI:

1.B xakoil 3aBUCUMOCTH HaXOAATCSI CKOPOCTh XMMHUYECKON PEAaKIIMKA U KOHLIEHTpaIus
pearupyoumux BemecTs?

2.BoIipasure 3Ty 3aBUCUMOCTSH 171 peakiuu A + 3B = D.

B ueMm npuumnHa npsiMoi MpONOPLUMOHAIBHON 3aBUCHMOCTH CKOPOCTH XUMHUYECKON

peaxkiuy OT KOHIIEHTPAMU pearupyoliruX BemecTB?

4.KoHIIeHTpalMIO BEIIECTB, B KAKOM arperaTHOM COCTOSIHUM YYUTBIBA€T 3aKOH JEHCTBYIOLINX
Mmacc?

IloAroToBbTE BHICTYIUIEHHUE.

Bpewms BeIonHEHUs - 5 MUHYT.

Wuctpykuus Ne 2 st paGoTsl B rpynmnax (2-3 yengoBeka) Mo Bornpocy «BriusHue Temmneparypsl
Ha CKOPOCTb XUMUYECKON PEAKLIUI

Hanb! BemectBa: Zn, pactop HCL B 1Byx npoGupkax.

[Iponenaiite cnemyronue onbiThl: (Baumanue! CobmtonaiiTe TeXHUKY 0€30MMaCHOCTH TIPH
oOpallleHuu C KHUCJIOTaMH, NpPU HarpeBaHUM M TpPU OOpalllEeHUH CO CHUPTOBKOH. bynbpre
octopoxHbl ipu HarpeBannn HCU, Tak kak oHa JleTy4a, mapsl e€ sSAOBUTH, HA B KOEM Cllydae
HE JIOBOJIUTE €€ 10 KUIeHus!)



Zn Zn

N—1 N—1
< HC{ (pn komMHaTHOI
~ TeMIIeparype)

< HC( (cnerka
_/ MIOJOTPETHIN)

Cdopmynupyiite BEIBOI U MOJATOTOBHTE OTBETHI HA CIEAYIONINE BOIPOCHI:
1.B kakoii 3aBUCUMOCTH HaXOJSATCSI CKOPOCTh XMMUYECKOW peakuM U Temiieparypa?
2.Kak 3Ta 3aBUCHMOCTb BBIPAKAETCS MATEMATHYECKHU ?
[ToaroroBbTE BHICTYILICHUE.
Bpewms BeimonHeHus - 5 MUHYT.
Wucrpykuus Ne 3 st pabotsl B rpymnmnax (2-3 yenoBeka) 1o BOIpocy
«BnusitHue TPUPOIBI pEArHPYIOLIUX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIIUN)»
Hansr BemectBa: Zn, pactBopel HCU (comsuoit kucnmotel) m CH3COOH (ykcycHoit
KHCIIOTHI) OJIMHAKOBON KOHIICHTPAIIHH.
[Tponenaiite cnexyroume onsiThl: (Bunmanue! CoOnronaiiTe TeXHUKY 0€30MaCHOCTH MPU
oOparieHuu ¢ Kuciaoramu!)

Zn Zn

N—1 N—1

< HCt
"~ ~—"

< CH3;COOH

CdhopmynupyiiTe BBIBOA U MOATOTOBLTE OTBETHI Ha CJIEIYIOIIME BOIPOCHI:

1.C xakoll U3 NpeUI0KEHHBIX KUCIOT IUHK pearupyeT akTUBHEE?

2.IloyeMy c CONSIHON KMCIOTOM IIMHK pearupyeT akTUBHEE, YEM C YKCYCHOM KUCIIOTON?
IToaroToBbTE BHICTYILICHHUE.

Bpewms BeimonHeHus - 5 MUHYT.

Wuctpykuus Ne 4 st pabotsl B rpymnmnax (2-3 yenoBeka) 1o BOnpocy
«BnusgHue miomany conpuKkOCHOBEHUSI pearupyronux BeIecTB
Ha CKOPOCTb XUMUYECKON PEAKIIUI
Hansl BemectBa: Mpamop CaCO;s; (mopomiok), Mpamop CaCOjs; (Hew3MelnbueHHBIN),
pactBop HCL.
[Tponenaiite cneayromiue onbIThl: (Buumanue! CoOnroaite TEXHUKY
0€30MacCHOCTH TpU 00pAIeHUH ¢ KHcToTaMu!)



HC¢ HC¢

< CaCoO:
] — CaCOs (nopomwok) @ /ummsmm.muuum

Cohopmynupyiime 61600 u n002OMOBbNE OMBEMbL HA CLEOVIOUUE BONPOCHL:

1.C u3MeNbUeHHBIM WJIM HEU3MEIbYEHHBIM MPAMOPOM COJISTHASI KUCJIOTA pearupyeT akTuBHee?
2.Iloyemy B M3MEJIBYEHHOM COCTOSIHUM TBEpJIbIE BEUIECTBA AaKTHUBHEE PEarupyrT C
JKMJKOCTSIMH U Ta3aMHu?

3.B Kkakoil 3aBUCHUMOCTH HaxXOMITCS CKOPOCTh XUMHUYECKOM pPEaKuuu U IUI0MA/b
COMPUKOCHOBEHUS Pearupyromfx BemecTB?

Iloocomosbme gvicmynnieHue.

Bpewms BeimonHeHus - 5 MUHYT.

Wuctpykuus Ne 5 i pabotel B rpymimax (2-3 4emoBeka) 1o BOIPOCy

«BnusiHEE KaTanu3aropa Ha CKOPOCTh XUMUYECKOM PEaKIim»
Janwr eewgecmea: AL, pactBop CuSQOy, moBapenHas cosib NaCl (kpucramimaeckas).
Ilpooenaiime credyrowue onvimol:

Al AL + NaC(
(HECKOIBKO
Ne—"] N—1
pactBop
< pacTBop +—
\/ cnen. ~— cnso

Cohopmynupyiime 661600 u n0020mosbme 0mMeemsvl Ha Cledyioujue 0NPocyl:
1.Kakyto poip urpaer XJopuj] HaTpHUs B peakiMH 3aMmelleHus Mexay cyinbdarom meau (1) u
ATIOMUHUAEM?
2.YT0 Takoe KaTaJau3aTopbl?
3.Yro Takoe karanu3?
Iloozomosbme gvicmyn.ienue.
Bpewms BelonHEHUs - 5 MUHYT.
Kpurepun oueHku
['pynnam cTyzneHToB 2-3 yenoBeKka BBbIIAETCA 3aJaHUE HA HKCIIEPUMEHTAIBHYIO 3a/1a4y, s
MPOBEPKM HABBIKOB TMPOBEJCHUS] XMUMHYECKOTO SKCIEPUMEHTa U 00pabOTKH pe3yslbTaToOB

OKCIEPUMEHTAJIbHBIX  HMCCIEIOBAHMM €  aJNrOpUTMOM  pELIeHUs W pacyeTaMH.
MaxkcrMaabHOEKOJIMYECTBO OAJUIOB 32 PEUICHHYIO0 3KCIEPUMEHTAIbHYIO 3a/lady U OTBETHl Ha
BOIPOCHI 15.

3a oTcyTCTBHE OTBETa Ha OJMH BONPOC cHUMaercs 3 Oaijia, eciid HEAOYeT B 3ajaue, TO
oauH  Oam, MakCUMajgbHO cHuUMaercs 1o 10 OamioB 3a OTCYTCTBHE HAaBBIKOB



AKCIIEPUMEHTAILHON PaOOTHI.

CryneHTam, HapymIAIOIUM AUCIUILIUHY B IMPOLECCe MPOBEIACHHS IKCIEPUMEHTAIBHON
paboTbl, MOXKeT ObITh CHAT 1 Gayn 3a KaKAbIH ciiydail, a Takke 3a MpEeIHAMEPEHHYIO MOpUy
PEaKTHOBOB.

Kpurepun oneHKHu 3a1aHU:

15 -13 — 3ajaHue BBHINOJHEHO, BEPHO, HAIMCAaHBl BCE YPaBHEHHUS DPEaKIUil; pacCTaBJICHbI
K03 (QULIMEHTHI, UMEIOTCS HE3HAUUTEIbHbIC apu(MEeTHYECKUE OTPEUTHOCTH, OMUCKH;

12-11 — ngaH OOWMH HEBEPHBIM OTBET WJIM HE MPaBUIBLHO pacCTaBleHbl KOY(PQOUIIUCHTH B
YpaBHEHMSIX pEaKIMii, HE HamucaHbl MOAPOOHO Bce ypaBHEHUs peakiuil. Moryr ObITh
HEMPABWIGHBIC BBIYHCICHUS TPU BEPHOM  alNTOPUTME pEIICHUS; HE  JOCTaTOYHO
apryMEHTHPOBAHHBIE BBIBOBI IO paboTe.

10-8 — 3amaHMe 4acTUYHO HE BBINOJIHEHO (HET OTBETa Ha 2 BOIPOCA IMOJHOCTHIO, HEBEPHBI
BBIYHCIICHUS B 3aJ]a4aX, HO MMEETCS MPABUIBHBIA MOJAXO] K PEHICHHIO SKCIICPUMEHTAIBLHOM
3a/1a4u;

Menee 8 — B OCTaNbHBIX CIIyYasiX.

IlIxaja oneHUBaHUA:
O1eHKa «OTJIIMYHOY» BBICTABIISIETCS CTYIEHTY, HaOpaBmemy 15-13 Oamos;

OreHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, HaOpasmemy 12-11 6amios;
OneHka «y10BJIETBOPUTEIBHO» BBICTABIIAETCS CTYIEHTY, HaOpaBuemy 10-8 Gamnos;
O1eHKa «HEYIOBIETBOPUTEIHFHOY» BBICTABIISETCS CTYACHTY, HaOpaBmeMy MeHee 8 0aJlioB.

MeToauka npoBeIeHU:
B ayJIMTOPUU JJIs MPAKTHUECKUX 3aHATUH, B MUCbMEHHOM opme, rpymnmnoBoi crocoo,

B TeueHue 20 MUHYT, HCIOJIb30BaHUA cnpaBquoﬁ JIUTCPATYpPhl U CPpCACTB KOMMYHHKAIIUH,
PE3YJIbTAT — HAa TCKYIIEM 3aHATHUH. 31€Ch YUUTBIBACTCA OPUTHHAIIBHOCTDL PCIICHU.

7.2.4 TlpumepHblii IepedeHb BOMPOCOB /JIsl MOATOTOBKHU K 3a4eTy

Tema 1. OcHOBHBIE TOHSTHUS U 3aKOHBI XUMUHU

1. MaiiTe onpeneneHue MOHATUN: a) SIEMEHT, aTOM, MOJIeKYJa; 0) MPOCTOE U CIIOKHOE
BEIIECTBO; B) OTHOCUTENIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MacChI.

2. JlaiiTe onpeaesIeHne NOHATHS «MOJIb.

3. Kakue BeTM4MHBI Ha3bIBAIOT MOJISIPHOM Maccoil U MOJIEKYISPHBIM 00BeMOM?

4. Yto Ha3bIBaOT 3KBUBAJIEHTOM BellecTBa?

5. Uto Ha3pIBalOT MOJISIPHOM MaccoM SKBUBajeHTa? UeMy OHa paBHa I pa3iIMYHBIX
KJIACCOB COCIMHEHUM — OKCHIOB, KHCJIOT, OCHOBAHHM U COJICH?
Tema 2. XuMHn4yeckasi TepMOANHAMUMKA, KHHETHKAa U paBHoBecue. Karauams.
1. Yro Ha3bIBAIOT TEMJIOBHIM 3 dekTom peakuuii? B kakux ciyyasx ypaBHEHHs XUMHYECKUX
peakuuii Ha3pIBatOT TEPMOXUMHUYECKUMU?

2. Yem OTIIMYAIOTCS TEPMOXUMHUYECKAs] U TEPMOJMHAMHUYECKAs] CUCTEMBI 3HAKOB JUIS
TETIOBBIX A((PEKTOB peaKIuii?

3. Kakue yciioBHsI COCTOSHMSI CHUCTEMBI NMPUHUMAIOT B TEPMOJMHAMHUKE B KayeCTBE
cTaHAapTHHIX? KakumMu cuMBOIaMHu UX 0003HAYAIOT?

4. Yto Ha3bIBAIOT BHYTpeHHeH sHepruei cucrtembl? llouemy B TepMOAMHAMHYECKUX
pacyerax



WCIIONB3YIOT HE a0CONIOTHBIE 3HA4YeHHs BHyTpeHHeW sHeprun U, a ee mamenenue AU mpu
IIEPEX0/I€ CUCTEMBI U3 OJTHOTO COCTOSIHUSA B pyroe?

5. Kakum ypaBHEHHEM ONPEEIIAETCS SDHTAIBIINSA U €€ U3MEHEHNE?

6. Kakoif 3aK0H sIBIIsSIeTCSI OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero popmynupoBky.

7. Ilepeuncinre ciaeAcTBUs, BEITEKAIOIIKE U3 3aKkoHa ['ecca.

8. YkaxuTe, 4TO 0O3HAYAET Ka)KJasi U3 BEJINYMH B ypaBHEHUU boibimana.

9. Uro naspiBaroT 3Heprueii ['m66ca? Kakum o6pasom m3meHeHue 3toil Beaunuusbl (AG)
YKa3bIBa€T Ha BO3MOXHOCTb MJIM HEBO3MOXKHOCTh CAMOIIPOM3BOJILHOIO MPOTEKAaHUs ITpolecca?
Kakoe 3nauenne AG ompezensieT paBHOBECHOE COCTOSIHUE CUCTEMBbI?

10. Ilpu xakom cootHomeHnn AH u TAS: a) cucrema HaXOQUTCSI B pABHOBECHH,

0) XMMHUYECKUH MPOILECC HAIMpPaBJICH B CTOPOHY SK30TEPMHUYECKONW WU SHIAOTEPMHUYSCKON
peakuuun?

11. Yto n3zydaer xummuueckas kueruka? Kakopa ee nmpakTuueckas Leib?

12. [TaiiTe onpenesieHUe U MPUBEINUTE IPUMEPBI TOMOT€HHBIX U T€TEPOTr€HHBIX PEAKIIUN.
Kak onpenenstorcs ux ckopocTtu?

13. Ot kakux (akTOpoB 3aBUCUT CKOPOCTh XMMHUECKUX peakuuid? JlaiiTe onpeneneHue
3aKOHa JICUCTBYIOIINX Macc.

14. Uro Ha3pIBAIOT KOHCTAHTOM CKOpOCTH peakunu? KakoB (U3MUECKUil CMBICT 3TOM
BEJIMYMHBI? 3aBUCUT JIM KOHCTAHTAa CKOPOCTHM pEakUud OT TEeMIEpaTyphl, MPUPOIbI
pearupymoIuux BeIecTB
Y UX KOHIEHTpAIu?

15. Kakoii d¢opmynoii omnpenensiercs mnpaBwio Bant-T'odda, omnpenensiomniee
3aBUCUMOCTbh CKOPOCTUPEAKIIMH OT TEMIIEpaTyphl?

16. Uro Ha3pIBalOT TeMiepaTypHbIM Koddduimentom ckopoctu peakiuu? Kakue on
MOKET
UMETh 3HAYCHUSI?

17. UYro xapakTepuszyeT »HHeprusi akTuBauMu B YypaBHeHHMH Appenuyca? Kak
olpeseNnseTcsdTa BeIN4YnHa rpaduyecku?

18. Yro Ha3pIBAlOT XUMHUYECKMM paBHoBecueM? UYTO Ha3bIBalOT KOHCTAHTOM
XUMHUYECKOT0 paBHOBECHS, OT KaKMX (PaKTOPOB OHA 3aBUCHUT?

19.  Yro Ha3BIBAlOT CMELIEHUEM XUMHYECKOrO paBHOBecus? I3MeHEHHMEM Kakux
[1apaMeTPOB MOKHO CABHUHYTh XMMHUYECKOE paBHOBECHE?

20. Yro Ha3pIBAIOT KAaTAIUTUYECKUMH pEaKLUsIMU, KaTaTu3aTOpaMyu U UHTMOUTOpaMu?

Tema 3. PeakniuoHHasi ClIOCOOHOCTH BelleCTB.

1. IlpuMeHHMO 7M1 TOHSTHE TPACKTOPHM ABUKEHMSI K MUKpOUYacTHIaM (3JIEKTPOHY)?
Kakoe nonsitue ero 3amMeHset?

2. UYrto  Ha3bIBalOT  MPUHLIUIOM  HEONPEIEICHHOCTH U COOTHOLIEHUEM
HEOIpeAeIEHHOCTN ?

3. Kakoe skcneprMeHTalbHOE MOATBEp)KJIeHME Hanuia runore3a Jlym ne bpoinga o
BOJIHOBBIX CBOMCTBaX JIEKTpOHA?

4. Kakoe ypaBHEHHE SIBISETCSI OCHOBHBIM YpPaBHEHHUEM KBAaHTOBOW MEXAHMKH U 4YTO
OTHCHIBAIOT BOJIHOBBIE (DYHKIMH, TTOTY4aeMbl€ €0 peleHueM?

5. Kakue KBaHTOBBIE UMCIIA U B OJIMHAKOBOH JI MEPE OMPEIEIIAIOT SHEPTUIO AIEKTPOHA?

6. Uro B aromMe Ha3bIBalOT JHEPreTUYECKUM ypoBHEM U mnoaypoBHeM? Ilpu kaxom
YCIIOBUU 3TH MOHSTHS CITUBAIOTCSA?



7. UeMy paBHO YHMCJIO IHEPreTUYECKHX MOMYPOBHEW JIsI JAHHOIO SHEPreTHYECKOIO
ypoBHs? Kakum 3HaueHHMEM TIJIaBHOTO KBAHTOBOI'O YMCJIA XapaKTEPU3YETCS SHEPreTUUYECKUU
YPOBEHB, €CITU OH PacIIEIUICH Ha 4 moaypoBHs. J{aliTe X OyKBeHHBIE 0003HAYCHUSI.

8. Uro Ha3wiBatoT aroMHOM opoOuTtanibio (AO)? Kak cBszana kaxnaas AO ¢ MNOHSITHEM
ANEKTPOHHOTO 0bMaKa’?

9. Kak cBsizano ¢ npunuunom [laynu ompeneneHne eMKOCTH YHEPreTHUECKUX ypOBHEH
unonaypoBHei? Kakumu hopmynaMmu oHa AJ11 HUX BBIpaKaeTcs?

10. Kakomy 00111eMy NPUHIIUITY OJYUHSETCS 3alI0THEHHE JIEKTPOHHBIX 000104eK
MHOT03JIEKTPOHHBIX aTOMOB?

11. B xakoii mocnemoBaTeNbHOCTH 3amoiHsoTcs AO 10 o0pa3oBaHHs 3JIEKTPOHHOM
000J109KH aToma aproHa’?

12. YTo Ha3bIBAIOT SJEKTPOHHOH (OPMYIOH M SIEKTPOHHOW KOHQUTypaluend aroma,
nona?

Kaxoii Buj oHd uMeroT i atomoB 1 roHoB: Na u Na', Ca u Ca2+, Cl u CI" Kakue u3 stux
HMOHOB UMEIOT AJIEKTPOHHOE CTPOCHHE aTOMOB HEOHA, aprOHA U KPUITOHA?

13. Uto HazwiBaroT sHeprueit nonuszanuu (1)? B kakux equHuUIIaX OHA U3MEPSIETCS?

14. Kak usmensiercs | B moarpynmnax A u B nepuoaundeckoit cuctemsl cBepxy BHU3? B
IIEpHUOJIE - CIIEBA HaIpaBo?

15. UTto Ha3bIBAIOT CPOJICTBOM aToMa K 3JIeKTpoHy? Kakoi aneMeHT umeeT HauboJibiiee
3HaueHue l;, mouemy?

16. Kakoii BbIBOJ MOXHO CZ€JIaTh O CBOMCTBAaX JIEMEHTA 10 3HAYEHUIO JJIs1 HEro
MOHH3AIIMOHHOTO MOTEHIIMAa U CPOJICTBA K JIIEKTPOHY?

17. Uto Ha3bIBaIOT a0COIIOTHON M OTHOCUTENBHOM 3JIEKTPOOTPULIATEIEHOCTHIO?

18. Kak u3MeHs0TCsl CBOMCTBAa OKCHIOB M THAPOKCUAOB S- U P-3JIEMEHTOB B IepHoje?
OObscHUTE NPUYMHY U TOKKUTE pa3iuuyhe B CBOWCTBAaX THUAPOKCUIOB TMEPBOTO U
MPEANOCIEIHErO AeMEHTa 3-T0 EepUuoaa.

19. KBaHTOBO-MeXaHHUECKAs TCOPHsSI XUMHUYECKOH cBs3u. Mopenb [elitiiepa-Jlonmona.
OcHOBHBIE TIOJIOKEHUS U TIOHSITHS METOJ1a BalieHTHBIX cBsizeit (BC).

OcCHOBHBIE XapaKTEPUCTUKH XUMUUECKOHN CBSI3U (PHEPIUsl U JUIMHA CBS3H).
20. KBanTOoBO-ME€XaHUUYECKAsI TEOPHUS BaJIECHTHOCTH.
CBoiicTBa KOBAJIEHTHOM CBsI3U (HACKHIIIAEMOCTb, HAMTPABIEHHOCTb, MOJIIPU3AIH).
I'uOpuanzanust aTOMHBIX opOuTanel. Jl[OHOpHO-aKIeNTOPHAS CBS3b.
21. Meramnnueckas cBs3b. MonHas cBsi3b. CBOMCTBA CBS3M.
Tema 4.0OkncaIUTEIBLHO-BOCCTAHOBHTEIbHBIC peaknuu. CBOICTBA METAJLJIOB.
1. OkHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBa BellecTB. lloHATHE O cTeneHu
OKHCJICHUS JJIEMEHTOB B COCIWHEHHUSX. THIBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii. OKHCIUTENN U BoccTaHOBUTENH. Kiaccudukanus pa3anyHbIX COETUHEHU B
3aBUCUMOCTH OT WX OKUCIIMTEIIbHO-BOCCTAHOBUTEIHLHON (PYHKITHH.
2. OKHUCIHTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa KUCIOT. BiusiHME cpelnbl Ha XOJ
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
3. OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH.
KonunuecTBeHnHas xapakTtepucTiuka peakuuii. Y paBuenue HepHcera.
4. Meroasl mombopa  K03(pPUIMEHTOB B  ypaBHEHHSIX  OKHCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA.
5. O0mue cBoiicTBa METAIIOB. MeTO/Ibl MOTYyYEHUsI METaNIOB, CIUIaBbl, IPUMEHEHUE
B TEXHUKE.



7.2.5 IlpuMepHblii NepedeHb BOMPOCOB 1JIsl NOATOTOBKH K 3K3aMeHY

1. OcHoBHBIE Kiacchl coeauHeHui. Knaccuukamuss HEOpraHMYECKHX COCIMHEHUI
(OKMCHIIBI, KHUCIOTBI, OCHOBaHHA, coju). [IpuHIMII TOMyYeHUss W MpeBpalleHus
HEOPraHUYECKUX COCIUHECHHI. CBoiicTBa KMCIIOT, OCHOBaHUM, 1iesioueit u conei. [lonarue
OTHOCHUTENIbHOM aTOMHOI Macchl. XMMHYECKHE CHUMBOJIBI U cocTaBieHue ¢GopMyl.  3aKkoH
ABoragpo. [lonarue o0 sxBUBaneHTe. 3aKOH AKBUBAJICHTOB.

2. 3aKOH COXpaHEHUsi MaTepuu. 3aKOH IOCTOSHCTBA COCTaBa. 3aKOH SKBHBAJICHTOB.
3akoH KpaTHbIX oOTHoOIIeHui. ['azoBeie 3akoubl (boitna — Mapuorra, I'eit — Jlroccaka,
Knaiinepona - MenzaeneeBa 00beIMHEHHBIN).

3. 3akon geiictByromux Macc. IlpaBuno Bant - Todda. MartemaTtudeckoe
BBIPDA)KEHHE CKOPOCTHM PEAKUMKA TOMOI€HHBIX M IeTepOreHHbIX npoueccoB. Ilpunmun Jle-
aTtenbe. KatanuzaTopsl 1 HHTUOUTOPBL.

4. Xumnueckas tepmoauHamMuka. OCHOBHBbIE TepMoauHamuueckue QpyHkuuu. OCHOBHBIC
3aKOHBI TEPMOIMHAMUKHU.

5. JIBOWCTBEHHBIM XapakTep IOBEACHUSA MHUKpodacTull. YpaBHeHue Ilmanka wu
OiiHmreriHa. O0IMe MOJOXKEHUsI KBAHTOBO-BOJIHOBOM MexaHWKU. [loBeneHHne 3JIeKTpoHA BO
BHYTPUAaTOMHOM TIPOCTpaHCTBE. YpaBHeHue e bpoiing. OnbITel, NOATBEPKIAIOLINE €ro
BbIBOMIBI. [Tpuammm ['eitzenbepra. [loHsTHE O BOJHOBOUM QyHKIMH ¥ .

6. KBantoBbie uymcna u uX (U3UYCCKUH CMBICH. Tumbl opOuTaneld M TOPSIOK
3a0JIHEHUS JJIEKTPOHHBIX ypoBHEW. OCHOBHBIE  NPUHIMIOBI  3alOJHEHUS 3JIEKTPOHHBIX
opOutaneit aromoB. [lpunuun naumenbmeil sHepruu. [lpunuun Ilaymu. [Ipasuno I'yana.
3anonHeHue SJEKTPOHHBIX OpOUTANEl 3JEMEHTOB MalbIX U OOJBIINX MIEPHOJIOB.

7. Ilepmonnueckuit 3axkoH JI. WM. MeHngeneeBa H  CTpyKTypa  IEPUOINYECKOU
cucTeMbl. [ 1aBHbIE M TTOOOYHBIE MOATPYIIIbI, MOJIHBIE 3JIEKTPOHHBIE aHAJIOTH, PACIIOJIOKEHNE
BAJICHTHBIX JIEKTPOHOB.

Pamnyc atoMOB M MOHOB, NMOTEHLIMAT HOHM3ALMH, DHEPTUsS CPOJCTBA K DIIEKTPOHY,
JIEKTPOOTPULATENBHOCTh. VI3MEHEHHE OSTHX XapakTEepUCTHMK B  TIpynmax M MEepHOoJax.
KucnotHo-ocHOBHBIE CBOICTBA OKCHAOB U THAPOKCHUIIOB 3neMeHTOB. Cxema Koccens.

8. Xumnueckasi cBsi3b. KBaHTOBO-MEXaHMYECKOE yUYE€HHWE XHMHMUYECKOW cBsi3H. Teopus
I'eittnepa-Jlongona. OCHOBHBIE TOJIOKEHUS TEOPUU KOBAJEHTHOM CBSI3U. XapaKTEPUCTHKU
CBA3U: JUIMHA MW »HHeprus cBsi3u. CBOWCTBA KOBAJIEHTHOM CBSI3M - HAIPaBICHHOCTD,
HACBIIAEMOCTh, MOsApU3anysa. TUIBI XUMHUYECKOH CBSI3U (G- U - CBS3M).

9. T'ubpuausamus aTOMHBIX opoOutaneit  (Sp, sz, Sp3 -rubpuauzanus). Tumsl
XUMHYECKOH CBsI3U (MOHHAsI, JOHOPHO-AKIIENITOPHAS, BOJOPOIHAS CBS3b).

10. CsoiicTBa pacTBOpoB 3MeKTpoiauToB. CteneHp nucconnanuu. CUIbHBIE U cladbie
JJIEKTPOJIUTHL. J[UCrepcHOE COCTOSIHUE BELIECTBA.

11. TlonsiTHE O CTENEHU OKHUCIIEHUS (OKUCIUTEIHLHOM YHUCIIE) 3JIEMEHTOB B COECIUHEHUSIX.
OKHCIIMTENBHO-BOCCTAHOBUTENIBHBINA MTOTEHIMAN. Y paBHeHHe HepHcra. OCHOBHBIE METOIBI B
COCTABJICHUM YPABHEHHUW OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIIHUM.

12. BO3HUKHOBEHHME CKayka IMOTEHIMaJla Ha TPaHUIE pas3fena MeTall- pPacTBOpP
ANEKTPONIUTA (AKTUBHBIN, TACCUBHBINA M OJaropoAHbIi 37eKTpobl). Teopus TaabBaHUYECKOIO
3JIEMEHTA. SBnenue mnonspuzanuu. Jlenonspuzaropsl. XHUMHUYECKHE MCTOYHUKH TOKaA
(He3apspkaemble W 3apspkaeMble) OOpaTHMblEe HCTOYHMKH TOKa — aKKyMYJSITOPBL. THIBI



akKymyJasaTopoB. IIpomeccsl  Ha 3yeKTpojax MpU 3apsAaKe W pa3psaKe B INEIOYHBIX U
KHMCJIOTHBIX aKKyMYJIATOPAX.

13. Teoperuueckue OCHOBBI 3JEKTPOIM3a. SIBIEHHE MOJISAPU3ALMM IIPU IIEKTPOJIN3E.
Ilepenanpskenue BblIEICHUS Boxopoja.  BomoponaHsii anexrpon. Psap CTaHIapTHBIX
NEKTPOAHBIX IOTEHLHAIOB. 3aBUCHUMOCTh 3JEKTPOJHBIX IOTEHIUAIOB OT MPUPOJBI
3JEKTpoloB W pactBoputeneil.  [locnenoBarenbHOCTh AJIEKTPOIHBIX IPOLIECCOB. 3aKOHBI
@apages. Beixon mo toky. TexHuueckoe mprUMEHEHHE ANIEKTPosIn3a. DleKTpopaduHUPOBaHKE
METAJUIOB U 3JIEKTPOIKCTPAKLIUSA.

14. Koppo3us MetamnoB. Tumbl Koppo3uu. Buabl KOPpPO3MOHHBIX pa3pylICHUM.
XuMHyecKass U 3JIEKTPOXMMHUYECKAs KOpPpO3Usl METauioB. MeToabl 3alluThl METAUIOB OT
KOPpO3HUH.

15. OcHOBBl XMMHH BBICOKOMOJIEKYJIIPHBIX MaTepuayioB W mosinMepoB. IIpumeHnenue
IIOJINMEPOBB TEXHHMKE.

IIpumepHbIe TeMbI pedepaToB

1, 2 cemecTpsl

1.IlpoucxoxaeHrne XMuMUIECKUX IJIEMEHTOB.

2.Kpucramiueckoe COCTOSIHUE BEIIECTBA.

3.Bunel sanementapHsbix ssueek. CTpykTypa anmasa, rpadura, kapOuHa, QpysuiepeHa, rpadeHa.
4. Yrnepoausie HaHOTPYOKH. [Iprimenenue.

5. OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH CYIEPKOHIEHCATOPOB.

6. XUMHYECKUE UCTOUYHUKH TOKA.

7. AKKyMYJISITOPBI.

8. YTunm3zanusi CBUHIIOBBIX aKKyMYJISITOPOB.

9. TorIMBHBIE 2JIEMEHTHI.

10. XuMHuueckre CBOMCTBA METAJIOB BHICOKOM MIPOBOUMOCTH.

11. MarauTHbIE CBOMCTBA METAJIJIOB CEMENCTBA XKeENe3a.

12. MHCTpyMEHTaJIbHBIE METO/Ibl aHAIH3A.

13. DneKTponpoOBOIHOCTh METAIIOB U TIOJIYIIPOBOJHUKOB. J{U3NEKTPUKH.

14. TexHn4eckoe MPUMEHEHHE JIEKTPOIIN3a B PAIUOTEXHUKE.

15. NanpBaHMYECKME TOKPBITHSL, IPUMEHSEMbIE B U3AEIIUSIX FIEKTPOHHON TEXHUKH.
16. MeToapl 3aIUTHI OT KOPPO3HUH JI€TaeH JIEKTPOHHON TEXHHUKH.

7.2.6 MeToauka BbICTABJIEHUS] OLIEHKH NPHU NPOBeIeHUN
MPOMEKYTOYHOM aTTeCTAlMU

3a4eT ¢ OLEHKOW MPOBOJUTCS MO TECT-OUIIeTaM, KaXKIbIH U3 KOTOPBIX
coliepkuT 3 Bompoca: 1 TeopeTndeckuid, 1 crangapTHyo 3aaauy u 1
MIPUKJIAIHYIO 33/1a4y.

Kaxxaplit mpaBUIIbHBIN OTBET Ha BOIIPOC B TECTE OLIEHUBAETCs S5 0asioB.
MaxkcruManabHOE KOJIMYeCTBO HaOpaHHbIX Oaiios — 15.

1. Ouenka «HeynoBieTBOPUTEIHLHOY» CTABUTCA B CIydae, €CIIH CTyIeHT Habpan MeHee
& 0aiUIoB.
2. Ormenka «Y IOBIETBOPUTEILHO» CTABUTCS B clydae, €Cliu CTYACHT HaOpai oT 8



no 10 6amnos.
3. Ormenka «Xo0poI1o» CTaBUTCS B ClIy4ae, €clii CTyAeHT HaOpan ot 11 go 12 Gamos.
4. Onenka «OTINYHO» CTABUTCS, €CIU CTYACHT HaOpan ot 13 mo 15 Gamos.

7.2.7 IlaciopT OLEHOYHBIX MATEPHUAJIOB

Nen/m | Korrponupyemsie paznensl | Kon HaumenoBanue

(TeMbI) TUCIUIUTUHBI KOHTPOJIHPYEMOH OLIGHOYHOTO CpeJCTBa
KOMIICTCHINH  (HJTH
€€ JaCTH)

1 Beenenne. OcHoBHble 3akoHbl | OIIK-1 Tecr, KOHTPOJIbHAS

XMMUH. pabota, ycTHBII ompoc,
3amuTa  J1abopaToOpHBIX
paboT, 3a4eT ¢ OLEHKOM,
9K3aMeH

2 Xumuveckass TepmoamHamuka, | OIIK-1 Tecr, KOHTPOJIbHAS
KHHETHKA HM  paBHOBecHe. paborta, 3alIuTa
Karanus. 71a00paTOPHBIX pabor,

3a4deT c OILICHKOH,
9K3aMeH.

3 Peakumonnast cnocooHocts | OIIK-1 Tect, ycTHBIH ompoc,
BelllecTB. 3ammra  J1abOpaTOPHBIX

pabot, 3a4eT C OLIEHKOM,
9K3aMeH.

4 OxkucanTeabHO- OIIK-1 KonTponbHas pabora,
BOCCTAHOBHUTEJbHbIE pPeaKIHM. YCTHBIH OTpoOC, 3aluTa
CBoiicTBa MeTAJIIOB. 71a00paTOPHBIX pabor,

3a4eT c OIICHKOH,
9K3aMeH.

5 XumMnueckue cucrembl. | OIIK-1 Tecr, 3alUTa
PacTBOpBI. 71a60paTOPHBIX pabor,

3a4eT C OLICHKOM,
JK3aMeH.
6 JucnepcHble cHCTEMBI. OIIK-1 VYcTHBIN ompoc, dK3aMeH.
7 daexkTpoxumuyeckue cucrembl. | OIIK-1 Tectbl, yCTHBIM ompoc,
3amuTa  J1abOpaTOpHBIX
paboT, SK3aMeH.

8 Koppo3ust meraniaoB u meroasl | OIIK-1 KoHntposbHas pabora,
3aLIUTHI OT KOPPO3HH. YCTHBIA OMpoOC, 3aluTa

71a00paTOpHBIX pabor,




OK3aMCH.

9 OcHoBHBIE noJo:xenns | OIIK-1 KonTponbhas pabora,
OpraHuyYecKoi XUMHH. 3ammuTa  J1a00paTOPHBIX
paboT, SK3aMeH.

10 Mosmumepnl u oauromepnbl U ux | OIIK-1 KonTponbHas paborta,
npuMeHeHne B 3ammTa  J1abOpaTOPHBIX
NMPOMBIIILIEHHOCTH. pabor, 9K3aMeH.

11 MeTtannbl BBICOKOH OIIK-1 3ammra  7a00paTOPHBIX
NPOBOAUMOCTH. paboT, FK3aMeH.

7.3. MeToauyeckne MaTepuaJibl, ONpeae/soUIie Npoue1ypbl OeHMBAHUS
3HAHUIi, yMeHMIi, HABBIKOB M (HJIN) ONBITA AeATEJbHOCTH

TectupoBaHue OCyIIECTBISETCS, TMO0 HPU MOMOIIM KOMIIBIOTEPHOW CHCTEMbI TECTUPOBAHUS,
100 ¢ UCIIOIL30BAHUEM BBIJAHHBIX TCCT'33I[EIHI/II71 Ha 6yMa)KHOM HOCHUTCIIC.

Bpemst TectupoBanust 30 mMuH. 3aTeM OCYLIECTBISIETCSl NPOBEPKA TECTa 3K3aMEHATOPOM U
BBICTABJIACTCA OILICHKA COIJIACHO MCETOJUKH BBICTABJICHUA OLICHKU NPU MPOBCACHUU HpOMC)KYTOqHOﬁ
aTTeCTallVH.

Pemenue cranmapTHBIX 3aJad OCYIIECTBIISIETCS, OO MPU MOMOIIM KOMIIBIOTEPHOW CHCTEMBI
TECTUPOBAHUA, 100 C UCIOIHL30BAHUEM BBIJAHHBIX 3aJa4 Ha 6YM3)KHOM HOCHUTCIIC.

Bpemss pemenus 3amau 30 MuH. 3aTeM OCYLIECTBJSETCS IPOBEpKA pELICHUS 3aaady
9K3aMEHAaTOPOM M BBICTaBJSIETCSA OLEHKA, COIVIACHO METOAMKE BBICTABIECHMS OLEHKH IMPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTeCTaluu.

Pemenue mpuknamHbBIX 3a7ad OCYLIECTBIAETCS, MO0 MPH MOMOIIM KOMIIBIOTEPHOH CHCTEMBI
TECTUPOBAHUA, 100 C UCITOJIL30BAHUEM BBIJJTAHHBIX 3aJa4 Ha 6YMa)KHOM HOCHTCIIC.

Bpemss pemenus 3amada 30 MuH. 3aTeM OCYHIECTBISETCS IPOBEPKAa pEIICHHS 3anad
9K3aMEHAaTOPOM M BBICTaBJISIETCSA OLEHKA, COIVIACHO METOAMKE BBICTABIECHMS OLEHKH MPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTeCTalUu.

8 YYUEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE
OBECIHEYEHUE XUMMUSI
nJst HanpasJaenus noaroroBku 11.03.03 KoHcTpynpoBaHUe U TEXHOJIOTHS DJICKTPOHHBIX CPEJICTB

No ABTOpBI, BI/II[ U TOJIBI Oobecrmie
COCTaBUTEI 3arnaBue YEHHOCT
n/m u W3IaHUS b

1. OcuoBHasg
JuTepaTypa




JI1.1 Koposuwn, 9-¢ m3., mepepad. - M.: Beicir. 1mik.,
HB. 2007. - 557 c.: mn . - ISBN 978-5-06-
O6mas 004403-4: 645-00. - 752-00. — 130 0.47
xumust: YueOnuk / H. 9K3.
B. KoposuH.
JI1.2 I'nmunka, M.: MIHTEI'PAJI-IIPECC, 2011. -
H.JIL 240 c. - ISBN 5-89602-015-5: 170-
3anauu u 00. — 300 k3.
yIpakHEeHHS IO
oOmelt xumun: Yueo. 0.26
nocodue / H. JI.
I'muuka; nox pexn. B.
A. PabunoBuua, X. M.
PyOunoii.
JI1.3 | 3BaruHueBa, | AnTropuTMHU3ALUSA Boponex: ®I'bOY BO 0,41
A.B. penieHus 3a1a4 mno "BopoHeKCKUI TrOCy1apCTBEHHBIM
OCHOBHBIM pazfienaM | TexHudeckuil yausepcurer", 2015. -
XUMUH U 252 ¢. - 177-75; 100 oK3.
KOHTPOJIMPYIOIINE
MPOTPaMMBI JIJIS
TEXHUYECKUX
CHEHAIbHOCTEH:
VYueb. nocobue / A. B.
3BATHHIIEBA.
JI1.4 | 3Bsarunnesa, | [Ipaktukym mo Boponex: ®I'6OY BITIO 0.50
AB. XUMHUU: YueO. "BopoHexCcKHil rocy1apCTBEHHBIH
nocooue / A. B. TexHu4yeckuil yausepcuter”, 2013. -
3BATrMHIIEBA. 241 c. - 152-05; 97 3ks3.
JI1.5 | 3Baruniesa, OO0mas u Boponex: ®I'6OY BIIO 0,52
AB. HEOpraHuyeckas "BopoHexcKkuil rocy1apCTBEHHBII
xuMHus. OCHOBHEBIE TexHuueckuil yausepcuret”, 2011. -
pazneinsl: YueO. 247 c. - 158-59; 56 k3.
nocobue / A. B.
3BATHHIIEBA.
UI1.6 3psruHueBa, | M30paHHbIe raBbl Boponex: ®I'BOY BIIO 0,93
A.B. XUMUU. PacTBOpEIL. "BopoHeXCKHi rocy1apCTBEHHBIH

OnekTpoxumrsi: Y4eo.

mocobue / A. B.
3BATHHIIEBA.

TexHn4yeckuil yausepcutet”, 2012. -

245 ¢. - 132-23; 100 k3.




JI1.7 | 3Barunnesa, | 3Baruniesa, A.B. Boponex: ®I'bOY BIIO 0.55
A.B. Kypc o6mieit "BopoHEeKCKUI TOCYIapCTBEHHBIMA
XuMun: Yueo. TexHuueckuit yuusepcuret', 2010. -
mmocobue / A. B. 251 c. - 150-00; 30 k3.
3BATHHIIEBA.
2. JlomoHUTENbHAS IATEPATypa

JI2.1 | 3Baruniesa, CaolicTBa Boponex: TOYBIIO "Boponexckuii 0.28
AB.,OH. | Meraos: y4e0. rOCyIapCTBEHHBIN TEXHUYIECKUI
Bonsipesa. | Tocodne / A. B. yausepeurer”, 2006. - 246 c. - 63-

3Barunnena, O. H. 00. — 37 5K3.
Bongeipesa.
JI2.2 | bonnwipena, Koppozus metanmnor | Boponex: ['OYBIIO "Boponexckuii 0.47
O.H,, U CIIJIaBOB U roCy1apCTBEHHBIH TEXHUYCCKUI
3BSATHHIIEBA, | OCHOBHBIE METOIBI yausepcutet"”, 2009. - 190 c. - 64-
A.B. 3amuThl oT Kopposuu: | 00. — 27 k3.
VYu4eb. nmocodue / O. H.
Bonneipesa, A. B.
3BATHHIIEBA.

JI2.3 | 3psarunnena, | IloBepXHOCTHBIE Boponex: 'OYBIIO "Boponexckuii 0.98
A.B., SIBJICHUS U rocyJapCTBEHHBIN TEXHUYECKUHI
I[TaBneHKO ANCHCPCHBIC yausepeurer”, 2008. - 248 c. - 46-

AA CUCTEeMBI: Yue0. 00.
nocooue / A. B.
3BsaruHIIEBa, A. A.
ITaBieHKoO.
3. Meroanyeckue pa3pabOTKH

JI3.1 A.B. Nel146-2016 Boponex: ®I'6OY BO 0,36
3BATMHLEBA. "BopoHeXcKHi rocy1apCTBEHHBIN

Crpoenne atoma: TexHu4yeckuit ynusepcuret", 2016. -
TecTpl IO XUMUW 715 15 c. - 00-00; 50 5K3.
CTYJICHTOB BCEX
HallpaBJI€HUI OYHOU
(dhopMbl 00yueHus /
Ka¢. xumun; Cocr. A.
B. 3Barunmesa.

J13.2 A.B. Ne565-2009 Boponex: TOYBIIO "Boponexckuii 1.01
3BACUHIIEBA. rocyJapCTBEHHBIN TEXHUYECKUH

Meroanueckue yaupepcuter”, 2009. - 47 ¢. - 00-00.

yKa3aHUs K PEIICHUIO
THIIOBBIX 3a/1a4 110
XUMUHU JJI1 CTYJACHTOB
BCEX CHELUAIBHOCTEN
OYHOH (POPMBEI
obyuenus / Kad.
TCXHOJIOTUU U

— 126 7k3.




oOecrieyeHust
rpaXk1aHCKOU
000pOHBI B
YpE3BbIYANHBIX
CUTYyaIUsIX.

JI3.3

A.B.
3BATHHIIEBA.

Ne609-2009

Meronuueckue
yKa3aHHA 10
BBITIOJTHEHUIO
JabopaTOpHEIX paboT
Ne 1-8 mo xumun g
CTYACHTOB
CIEeHATbHOCTH
160201 "Camomnero- u
BEPTOJIETOCTpOEHNUE"
OYHOH (POPMEI
obOyuenus / Kag.
TEXHOJIOIUHU U
obecrieyeHust
TpaKIaHCKOU
000pOHBI B
YpEe3BbIYAWHBIX
CUTYyalHUsX.

Boponex: TOYBIIO "Boponexckuit
rOCyIapCTBEHHBIN TEXHUYECKUI
yauBepcuret”, 2010. - 68 c. - 00-00.
—31 aK3.

0.97

J13.4

A.B.

3BIATUHIIEBA.

Ne302-2012

MeToaguyeckue
yKa3aHus K
MPaKTUYECKOU
CaMOCTOSTEILHON
paboTe CTYICHTOB 110
mucrurumimge " Xumua"
mo Tteme "Kiacch
HEOPraHMYECKUX
coenmuuenuit" / Kad.

XUMHUH.

Boponex: ®I'bOY BIIO
"BopoHexckuii rocy1apcTBEeHHBIH
TexHU4eckui ynusepcuret', 2012. -
36 c. - 00-00; 101 k3.

0.52

J3.5

A.B.
3BSTHHIICBA,
O.H.
Bonnpipea

Ne234-2010

l'ansBannveckue
AIIEMEHTHI U
3J1eKTpou3: TecTsl
0 XUMUH JJIST
CTYZICHTOB
crieluaibHOCTEN
160302 "PakeTHbie
nurarens', 160201
"CamoreTo- u
BEPTOJIETOCTpOCHNUE",
140104
"[IpoMbITUICHHAS
TeIIoPHepreTuka’”
O0YHOH POPMBI
oOyuenus / Kad.
TEXHOJIOTHH U

Boponex: 'OYBIIO "Boponexckuit
rOCYIapCTBEHHBIN TEXHUYECKUI
yausepcutet”, 2010. - 33 ¢. - 111
9k3., 00-00. — 101 k3.

0.35




oOecrieyeHust
rpaXk1aHCKOU
000pOHBI B
YpE3BbIYANHBIX
CUTYyaIUsIX.

JI3.6

A.B.
3BATHHIIEBA.

Ne303-2012

Metoauueckue

yKa3aHHs K
TPaKTUYECKOMN u
CaMOCTOSITEILHOMN

pa0OTe CTYACHTOB TIO
" Xumus"
"Oo0mue
cBoiicTBa Metamios" [

MUCIIUTINHE
1o TEME

Kad. xummum.

Boponex: ®I'bOY BIIO
"BopoHexckuii rocy1apcTBEHHBIH
TexHn4Yeckuil yauBepcuret”, 2012. -
50 c. - 00-00. — 101 k3.

0.52

JI3.7

A.B.
3BSrUHIIEBA.

Ne299-2012

Meronunueckue
YKa3aHus K
MPaKTUYECKOU U
CaMOCTOSITENILHOMI
paboTe CTYIEHTOB 10
nucHuruinae " Xumus'"
o teme "CKOpOCTh
XUMHUYECKUX PEaKIUii
U XUMHYECKOE
pasHoBecue" / Kad.

XUMUH.

Bopounex: ®I'BOY BIIO
"BopoHeKCKUI TOCy1apCTBEHHBIM

TexHu4yeckuil yausepcuret”, 2012. -

39 c. - 00-00; 100 k3.

0.46

JI3.8

A.B.
3BArUHIIEBA

Ne305-2013

MeTtoauueckue
yKa3aHus K
MPaKTUYECKON U
CaMOCTOSATEILHON
paboTe CTYIEHTOB 10
mucHuruinae " Xumus"
1o TeMe "XuMuueckas
TepMonuHamuka' /
Kad. xumun;

Boponex: ®I'bOY BIIO
"BopoHexcKuii rocy1apcTBEHHBIH
TeXHU4eckui ynusepcuret'", 2013. -
50 c¢. - 00-00; 101 2x3.

0.72

J3.9

A.B.
3BATHHIIEBA.

Ne353-2014

MeToanueckue
yKa3aHus JUTS
BBITTIOJTHEHUSA

nabopaTopHBIX padoT

o OpraHu4YeCcKon
XUMAH [0  TeMe
"Tlomumepsr”  /Kad.

XUMUH.

Bopounex: ®I'BOY BIIO
"BopoHexckuil rocy1apcTBEHHBIH
TexHn4Yeckuil yausepcutet”, 2014. -

50 c. - 00-00. — 40 »k3.

0.24




JI3.10

AB.

3BATHHIIEBA.

Ne352-2014

MeTtoanueckue
yKa3aHus K
MPaKTUYECKOU U
CaMOCTOSTCIbHOMN
paboTe CTyIeHTOB 10
mucruiummae " Xumua"
10 TeME
"XHUMHAYECKHE
HCTOYHHUKH TOKa" /
Kad. xumun.

Boponex: ®I'bOY BIIO
"BopoHEeKCKUI TOCYIapCTBEHHBIMA

TexHu4Yeckuil yausepcuret”, 2014. -
53 c¢. - 00-00; 40 »ks.

0.17

J3.11

A.B.

3BATHHIIEBA.

Ne307-2013

MeTtoanueckue
yKa3zaHus K
MPaKTUYECKON u
CaMOCTOSTCIBLHOM
paboTe CTYICHTOB IO
pucrurumge " Xumua"
110 TEME
"OKHUCINUTEIIBHO-
BOCTAaHOBHUTEJIbHBIE
mporiecce”  / Kad.
XAMHHU.

Boponex: ®I'bOY BIIO
"BopoHeXCKHil rocy1apCTBEHHBIH

TexHn4deckuil yausepcuret”, 2013. -
45 c¢. - 00-00; 101 »xks.

0.43

JI3.12

A.B.

3BIATUHIIEBA.

Ne308-2013

MeToagunueckue
yKa3aHus K
MPaKTUYECKON
CaMOCTOSTETBLHOU
paboTe CTYIEeHTOB 110
mucrurumimge " Xumua"
mo Tteme "Kopposus
METAJLIOB M 3alluTa
METaJLJIOB oT
koppo3un" / Kad.
Xumun.

Boponex: ®I'bOYBIIO
"BopoHexckuii rocy1apcTBeHHBIH
TexHuueckui ynusepcuret",2013.50
¢.-00-00; 101 k3.

0.43

JI3.13

AB.

3BATHHIIEBA.

Nel142-2016

CkopocTh
XUMHYECKUX PEaKITHit
1 XUMHYECKOE
paBHOBecue : TecTbl
0 XUMUH JJIST
CTYZIEHTOB BCEX
HarnpaBJIeHUH OYHOU
(dhopMbl 00yueHus /
Ka¢. xumun; Cocr. A.
B. 3Barunmesa.

Boponex: ®I'bOY BO
"BopoHeXCKul TOCy1apCTBEHHBIM
TexHu4yeckuit ynusepcuret", 2016. -

15 c. - 00-00; 50 »ks3.

0,36




JI3.14 | A.B.
3BATHHIIEBA.

Ne143-2016

Knaccar
HEOPTaHWICCKUX
coequHeHNH: TecTrl
10 XUMUH IS
CTYJI€HTOB BCEX
HarnpapJICHUH OYHOU
¢dopmbl 0OyueHus /
Kad. xumun; Cocrt. A.
B. 3Bsarunmesa.

Boponex: ®I'bOY BO
"BopoHEeKCKUI TOCYIapCTBEHHBIMA

TexHu4yeckuil yausepcuret”, 2016. -
30 c. - 00-00; 50 »ks.

0,36

epe
YeHb
pecy
pcoB
uHdo
pman
HOHH
0-
Tese

KOMMYHHUKAIIMOHHOH ceTH « AHTEepHET», HEOOXOAMMBIX JIJIsl 0CBOEHHUS THCIMIINHBI « XHMMSD)

1. Xummueckuii karanor. O6mas xumus. Caittel 1 kauru http://www.xXimicat.com



http://www.ximicat.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA AJIA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

9.1

Tabmursr: «[lepuoanueckas cucrema anemeHToB J[.W. MeHnneneeBay,
«PacTBopumMocTiy, «Psim HanpsoKeHWA MeTauioB"

9.2 | oteHunometpsl, noteHuuoctat 115827 M

9.3 | Becsl Texauyeckue

9.4 | Becnl anamutuyeckue AJIB - 200

9.5

[ItaTuBeI, MepHas ocy/1a (MEpHBIE KOOI, OIOPETKH, MTUIETKH U T. II.),
PCaKTUBBI

9.6 | Tepmomerpsr Ha 50 1 100 °C

9.7 | BonbT™meTpBI, aMIepMeTphI

9.8 | Bogsgnas Oans

9.9 | DnexTporUTKA

9.10 | DaexTpoau3epsl U XJIOPHUI-cepeOPSIHBIC HIEKTPOIBI

9.11 | pH - meTpsr

9.12 | Kommbtotep B kKomiuiekte: ASUSP7H55-M-7mT.

10. METOANYECKHUE YKA3ZAHUSA AJIS1 OBYYAIOIIUXCS IO

OCBOEHUIO TUCLHUTLIMHBI (MOJIYJIS)

[To nucturmae «XUMUsD».

OCHOBOW W3y4YeHUS! IUCHUIUIUHBI SIBIISIOTCS JICKIIUU, HAa KOTOPBIX H3JIararoTcs
HamOoJiee CYIIECTBEHHbIE W TPYAHbIE BOIPOCHI, a TaKKE BOIPOCHI, HEHAIIEIIINE
OTpak€HUsl B y4eOHOU JuTepaType.

JlabopaTopHble pabOTHI BBIMOJHIIOTCA Ha Ja0OpaTOPHOM OOOPYIOBAaHUM B
COOTBETCTBUH C METOJUKAMH, IPUBEICHHBIMU B YKA3aHUSIX K BBITIOJTHEHUIO Pa0OT.

Bun
y4eOHBIX JlesTeNbHOCTh CTYIEHTa
3aHATUU
.HCKI_II/ISI Hanwncanne xoHcriekTa J'IeKI.IHﬁI KpaTKko, CXEMAaTU4YHO, MOCJICIO0BATCIILHO (I)I/IKCI/IpOBaTB

OCHOBHBIC TIOJIOKECHHSI, BBIBOJBI, (OPMYIUPOBKH, OOOOIIEHUS; TMOMEYaTh BaKHBIC
MBICIIM, BBIJEIATH KIIOUEBBIE CIIOBA, TEPMHUHBI. [IpoBepka TEpPMHUHOB, MOHIATHH C
MOMOIIBIO AHIMKIONEANH, CIOBapei, CIPaBOYHUKOB C BBIMHCHIBAHUEM TOJIKOBAHHI B
TeTpags. (OO03HAUYEHHE BOMPOCOB, TEPMUHOB, MaTepuana, KOTOpPbIE BBHI3BIBAIOT
TPYAHOCTH, TTIOUCK OTBETOB B PEKOMEHIYEMOM JuTeparype. Eciin camMOCTOSTENTbHO HE
ylaercsi pa3zodpaThCsi B MaTepuaine, HeoOXoauMo copMyIHpoBaTh BOIPOC M 331aTh
MPENOIABATENI0 Ha KUY WY HA MPAKTUYECKOM 3aHSITHH.

JlaGopatopHas

J'Ia60paTopHLIe pa6OTBI MO3BOJIAIOT HAYYUTBHCA NPUMCHATH TCOPCTHYCCKUC 3HAHUS,




pabora

MOJIyYeHHbIE Ha JIEKUMHW TpPU pEUIeHHMH KOHKPETHBIX 3anad. YrtoObl Haumbosee
palMoHaIBHO U MOJHO UCIOIb30BaTh BCE BO3MOKHOCTH Ja00PaTOPHBIX JJIS IIOATOTOBKU
K HHUM HEOOXOAMMO: CJenyeT pa3o0paTh JEKIHUI0 10 COOTBETCTBYIOIIEH TeMe,
03HAKOMHTCSI C COOTBETCTBYIOLIMM pa3/eioM ydeOHuKa, mpopadoTaTh TOMOIHUTEIBEHYIO
JIUTEPATypy U UCTOUYHUKHU, PEUIUThH 3a/1a4 U BBIIIOJHUTH JIPYrve NUCbMEHHBIE 3a/1aHusl.

Camocrositens
Has pabora

CamocrosarenbHas paboTa CTYACHTOB CIIOCOOCTBYET IIyOOKOMY YCBOCHHS Y4eOHOTO
Marepuiaia M pa3BUTHUIO HABBIKOB caMooOpa3oBanus. CamocrosTenbHas padoTta
HpEIoNaraeT CIeayIoNnie COCTaBISIONIHE:

- pabora ¢ TeKCTaMH: y4eOHUKAMH, CIIPABOYHUKAMH, JOTIOJIHUTEIILHOW JINTEPATypoOH, a
TaKKe MPOPAOOTKA KOHCIICKTOB JICKITHIA;

- BBIIIOJIHCHUE JOMAIIHKUX 33[aHHi H PacueTOB;

- paboTa HaJl TEMaMH ISl CAMOCTOSITEIEHOTO H3yYEHHS;

- ydacTue B paboTe CTYACHUCCKUX HAyYHBIX KOH(DEPEHIUH, ONMMMITHA]T;

- IOJrOTOBKA K IPOMEKYTOYHON aTTECTalUU.

IToaroroBka k
MIPOMEXKYTOUH
oM aTTecTaluun

I'0TOBUTBCS K TPOMEKYTOUHOM aTTECTALMU CIELYET CUCTEMAaTU4YECKH, B TEUEHUE BCETO
cemectpa. VIHTeHCHMBHAs IOArOTOBKA JOJDKHA HA4YaThCs HE IO3AHEE, YEM 3a MECHIl-
[oJITOpa 10 IPOMEXKYTOYHOM arrectauuu. JlaHHbIE Iiepen 3a4eToM TpU  JHA
s¢deKTHBHEE BCETO MCIOIB30BATh /Il IOBTOPEHHSI M CHCTEMATH3allli MaTepuaa.

10.1. MeToauueckne peKOMEHAAMUUAISA 00yYAIOIIHUXCS M0 OCBOCHHUIO THCIIUILTUHBI

CucremMa Bbiciero o0pa3oBaHMs MPEAIONaraeT paoHaIbHOE COYeTaHHE TAKUX BUAOB y4eOHOMN
JESTEIbHOCTH KaK JICKIUH, TPAKTHUECKUE 3aHSATHSA, CAMOCTOSITENbHAas paboTa CTYACHTOB, a TaKkKe
KOHTPOJIb MOTY4YEHHBIX 3HAHHUH.

OCHOBHOH peKOMEHAAIIUCH CIIEAyeT CUNTATh IPUOOPETEHUE CTYICHTOM KEJIaHUsI OCBOHUTH TaHHYIO
mucuuiuinHy. [IpenogaBatens U CTYJEHT JOJDKHBI PEHIUTH 3Ty Mpobiiemy coBMecTHO. JKenanue MOXKeT
BO3HHMKHYTbH TOI'[la, KOT/Aa BBIIOJHAEMAs paboTa MOHATHA M AaET KOHKPETHBIN pe3ysipTaTr. DTOMY MOXKET

CII0COOCTBOBATH

AKTUBHOCTb CTYACHTa Ha AaYJUTOPHBIX 3aHATUAX W PETyJIApHas CaMOCTOATCIbHAsA

pa60Ta, YTO B HTOIC I[aéT XOpomure MOoKa3aTcjii Ha KOHTPOJIBHBIX MCEPOIPUATUAX, 4 BMECTEC C OTUM
YBEPCHHOCTD CTY/ICHTA B CBOUX BO3MOKHOCTAX.

Jlexius

MaTepuana. ITo

MPENICTaBIIAeT COOOM CHCTEMaTHYECKOe, IIOCIIEOBATEIhbHOE W3IIOKEHHE Y4eOHOTO
OJlHA W3 BaXHEHIIMX (opM y4eOHOro mpollecca W OJWH W3 OCHOBHBIX METOJIOB

npernojaBaHus B By3e. Ha nekiusix ot cTyeHTa TpedyeTcs He MPOCTO BHUMAHUE, HO U CAMOCTOSITEIIbHOE
odopmieHne KoHcrekTa. KadecTBEHHbIH KOHCIEKT NOJDKEH JIETKO BOCIIPHHUMATHCS! 3PUTEIBHO, B €ro

TEKCTEC CJICAYET

coOmoaath ab3albl, BBIACTATH 3aroJIOBKH, MPOHYMEpPOBATh (OPMYIIBI, MOTYEPKHYTH

TCPMUHBI. B xauecTtBe ICHHOI'0 COBCTAa PEKOMCHAYCTCA 3allMCBhIBATh HE KaXKJI0€ CJIOBO JICKTOpa (I/IHa‘Ie
MOKHO MOTEPATH MBICIIb U HAYATh NMHUCATh aBTOMATUYCCKH, HC BHUKAS B CMBICJ'I), a MoCTapaTbCsa MOHATH
OCHOBHYIO MBICJIb JICKTOPA, 4 3aTEM 3aIUCATh, UCITOJIb3YS TOHATHBIC COKPAILICHU .

J'Ia60paTopHme 3aHATHA MO3BOJIAIOT HAYUHUTHCA MMPUMCHATH TCOPETUYCCKUEC 3HAHMA, TIOJTYUCHHBIC

Ha JICKOWH, IIpU

PCHICHUN KOHKPETHBIX 3a/1a4. Uto0OBI HauboIEe palOHAJIBHO W IMOJIHO HCIIOJIb30BATH

BCE BO3MOXXHOCTH TPAKTUYECKHX 3aHATHH, Ui MOATOTOBKM K HUM CJIEOYeT: pa3o0parh JIEKIHUIO 10
COOTBETCTBYIOLIIEH TeMe, O3HAKOMHTCS C COOTBETCTBYIOLIMM pa3ieioM yueOHHKa, NpopaboTaTh
JOMOJHUTECIIBHYIO JIMTEPATYPY U UCTOYHUKH, PCIINTH 3aJJa4MU BBINIOJIHUTD JPYIrUc€ MMCbMCHHBIC 3a/IaHNs.

Crynenty

HE CJICAYCT CTPEMUTBHCA K MCXAHWUYCCKOMY 3allOMHMHAHHUIO MCTOJUK, MNPUBCIACHHBIX

OTpeJiesIeHNd W TIOJNIOXKEHHUH, eclii TpeOOBaHMs MPsIMO HE yKas3bIBalOT Ha 3TO. ['opazno sddexrTuBHee
IMOHATh HUX CMBICJ, OIIUpaiCh Ha HeKHHOHHBIﬁ Mar€puaal W MaTepuall, coaepmamnﬁcx B
pexoMeHIoBaHHON nuTeparype. CkazaHHoe 0coOeHHO 3((eKTHBHO, KOTAa pedyb WAET O TPeOOBaHMSIX
THUIA «ITIOHUMAET», UMEET MPEICTABICHHE.

CamocTosTenbHas paboTa CTyIEHTOB CIIOCOOCTBYET TIyOOKOMY YCBOEHHUIO y4eOHOTO MaTepuasia u
Pa3BUTHIO HABBIKOB CAaMOOpPraHM3alMU M camooOpasoBaHusA.CaMocTosTenbHass paboTa mpeanosnaraer
ClIeIyIOLINE COCTABIISIOLINE:

- paboTy ¢ TekcTamMH: y4eOHHMKaMH, CIPAaBOYHHKAMH, JOTIOJHUTEIHHOW IJMTEpaTypod, B TOM
YHcIIe ¢ UCIoNb30BaHneM MaTepraioB ObC, a Takke npopadoTKy KOHCIIEKTOB JICKIINH;

- BBIIIOJIHEHNE IOMAIIHUX 33JJaHu{ U OJATOTOBKY K JIAOOPAaTOPHBIM 3aHSATHAM;

- paboTy HaJ TeMaMH JJIsl CAMOCTOSTEIBHOTO U3yUCHUS;




- IOJITOTOBKY pedepara-rpe3eHTalny;

- IOJITOTOBKY K DK3aMEHY.

Kpome 0a30BbIX y4eOHHUKOB PEKOMEHIYETCSI CaMOCTOSTEIbHO MCIOJIb30BaTh HMEIOIIUECS B
oubnuoreke yueOHO-MeToaMYeckne nmocodus. HesaBucumo oT Buaa ydeOHHKa, paboTa ¢ HUM JOJKHA
MPOUCXOJINThH B TEUCHUE BCETO CEMECTPA.

[Tpu 03HAKOMIJICHUH C KAaKUM-THOO pa3/ielioM PEKOMEHAYETCs IPOYUTATh €r0 [EIUKOM, CTapasich
YJIOBUTBH OOIIYIO JIOTHKY W3JI0KeHUS TeMbl. [Ipy OBTOPHOM YTEHHH XOpPOLIO aKIIEHTHPOBATh BHUMAaHHE
Ha KIFOYEBBIX BOMNPOCaX M OCHOBHBIX TOJNIOKEHHAX W (popMmynax. MOXHO COCTaBUTh HX KpPATKUi
KOHCIICKT.

CreneHp yCBOCHUS MaTepHala MIPOBEPsIETCS CIECAYIOINME BUAAMH KOHTPOJIS:

- TeKyIIUd (KOHTPOJbHBIE pA0OTHI, 3aIIUTa JIA0OPATOPHBIX PadoT);

- POMEXYTOYHBIN (3K3aMeH).

Dk3aMeH — (hopMa TPOBEPKU 3HAHUI U HABBIKOB, IMOJYUYCHHBIX HA JICKIMOHHBIX U MPAKTUYECKHX
3aHATHAX. J(mg ycmemrHo# caaum sKk3aMeHa HEOOXOJMMO BBIMONHHUTH CIEAYIOIINE PEKOMEHIAIMA —
TOTOBUTHCSI K OK3aMEHY CIIEIyeT CUCTEMATHUECKH, B TEUCHUE BCETO CEMECTpa.

[Ipu mOATOTOBKE K DK3aMEHY HEOOXOJWMO TOJB30BATHCS HE TOJNBKO  PEKOMEHJIOBAHHBIM
HCTOYHUKOM II0 TCOPCTHUYCCKOMY MaT€puailsy, HO U CBCACHUIAMHU U3 HOHOHHHTCHBHOﬁ JINTCPATYypPHhI,
pe3yibTaTaMi  CaMOCTOSTENIBHOTO — W3Y4YCHHWs, CBEJICHHSIMH, TONYYCHHBIMH W3 paHee OCBOCHHBIX
JUCTIUTUTAH.



AHHOTANUSA
K paboueii mporpaMmme JUCIUTUTHHB
CXTMUS

Hanpasienue noaroroBkull.03.03 — KoHcTpynpoBaHue U TEXHOIOTHUS
AIEKTPOHHBIX CPEJICTB

Mpo¢uias [IpoeKTUPOBAHNE U TEXHOJIOTUS PATUOICKTPOHHBIX CPEACTB
KBanudukanus BolycKHMKA OakagaBp

HopmaTuBHbIii nepuoa 00ydyenusi 4rona/4rona ul lm.

dopma o0ydeHHs OUHas/3a09HAs

I'on Hayaja moarorosku 2018

Heabr wu3ydYeHMsi TUCHUIUIMHBI: of0ecrieyeHre (DyHIAMEHTAIBHON  XUMHYECKOM
MOJIrOTOBKH, (POPMHUPOBAaHME HABBIKOB ASKCHEPUMEHTANBHBIX HWCCICAOBAHUHN IS W3ydCHHUS
CBOWCTB BELIECTB W MX PEAKUUOHHOW CHOCOOHOCTH € TO3ULUI COBPEMEHHOH HayKH,
MO3BOJISIIOIIEH  OyAyUIMM  CIIELMAIUCTaM  OPUEHTUPOBAaThCA B HAYYHO-TEXHHUYECKOUN
uH(OpMalLNHY, UCIIOIb30BATh IMPUHIIUIIBI U 3aKOHBI M TEXHOJIOTUM XMUMMH, a TAKXKE PE3yJIbTaThl
XUMHUYECKHUX OTKPBITUI B T€X 001acTAX pajH0dIEKTPOHHON IPOMBIIITIEHHOCTH, B KOTOPbIX OHU
OyZAyT OCYIIECTBIISTH CBOIO NMPO(ECCUOHAIBHYIO JESITEIbHOCTD.

3a)1aqn H3YYCHUA TUCHUIIJIUHBI:

-yCTaHOBJIEHHE INIPEJCTABICHUH O POJNM XMMHMHM M XMUMHYECKHX CHUCTEM B OKPYKAIOIIEM
MUpe;

-U3y4€HHE OCHOBHBIX IOHATHH U 3aKOHOB XHMMMHM, OBJIaJICHHE METOAaMHU pPEIIECHUs
MPaKTUYECKNX XUMHUUYECKHX 3a/a4 NPH KOHCTPYHPOBAHUH PAANOIIEKTPOHHBIX CPEJCTB;
-OCBOGHHME OCHOBHBIX XHMMMUYECKUX TEOpHH, MNO3BOJAOMUX Ooyiee TIIyOOKO MOHATH
OPUPOAY U MEXAHU3M XMMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B HCCIEIYEeMBIX CHCTEMA B
TEXHOJIOTUSIX IIPOU3BOJCTBA PAANOIIEKTPOHHBIX CPEJCTB.

Ilepeyens popmMupyeMbIX KOMIIETCHLUM:

OIIK-1-CniocoOeH uCnoiap30BaTh IOJOKEHUS, 3aKOHbl W METOJbl €CTECTBEHHBIX HayK U
MaTeMaTuKH JUIS PEeLICHUs 3a]1a4 HHKEHEPHOH JIeSITeTbHOCTH

Oo6mas Tpynoemkocts aucuuiinabl 3ET: 9 3.¢e.

@®opmMa UTOrOBOr0 KOHTPOJIS MO TUCIHHUILJIMHE:
[To ounoit /3a0unoi hopme oOydenus: 1 ceMecTp — 3a4eT ¢ OICHKOM;
[To ounHoit /3a0uHOM (hopme 0OyueHus:: 2 ceMecTp — HK3aMEH.



