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1.HEJIN U 3AJAYN JUCIIUTTJIMHbI

1.1.eau aucuunanHbl odbecrneueHne PyHIaMEeHTaTbHON XUMHUYECKOU IMTOATOTOBKH,
(1)0pMI/IpOBaHI/Ie HaBBIKOB 3KCHepI/IMeHTaJII:HLIX I/ICCJIC,[[OBaHI/Iﬁ JJIA I/I3y‘-IeHI/I$I CBOﬁCTB BCIIICCTB
Y UX PEaKIIMOHHOM CIIOCOOHOCTH C TTO3UIINIA COBPEMEHHON HAYKH, TTO3BOJISIONIEH Oy IyIIIIM
CTHEeLMATNCTaM OPUEHTHPOBATHCS B HAYUYHO-TEXHUYECKOM HH(pOpMAIMU, HCIIOIB30BaTh
TIPUHITUTIBI ¥ 3aKOHBI M TEXHOJIOTHU XHUMHH, a TAK)KE Pe3yJIbTaThl XUMUUYECKUX OTKPBITHH B TEX
00J1acTAX PaaUO’IEKTPOHHON MPOMBIIIIIICHHOCTH, B KOTOPBIX OHU OYyT OCYIIECTBISTH CBOIO
PO eCCHOHAIBHYIO €SI TEIBHOCTb.

1.2.3amaum ocBOEHUS JUCHHUIIIHHEI:
-yCTaHOBJIeHI/Ie HpGI[CTaBJIeHI/Iﬁ (0] pOJII/I XUMHUHU U XUMHUYECKHUX CUCTEM B Opr)KaIOIJ_IeM
MHpE;
-I/I3y‘-IeHI/Ie OCHOBHBIX HOHSITI/Iﬁ 1 3aKOHOB XHUMMHH, OBJIAACHUC MCTOJaMU peH_ICHI/ISI
MPaKTUUYECKUX XUMHUYECKHUX 3aJ1ad TIPU KOHCTPYHUPOBAHUH PATUOICKTPOHHBIX CPEICTB;
OCBOCHHEC OCHOBHBIX XUMHNUCCKHUX TeOpI/II\/'I, ITO3BOJIAOIIUX 60)186 FJIy60KO IIOHSATH
MPUPOAY U MEXaHU3M XHUMHUUYECKUX MPOIECCOB, MPOTEKAIHUX B UCCIEAYEMbIX CHCTEMA B
TCXHOJIOTUAX HpOI/IBBOI[CTBa paI[I/IOE)JIeKTpOHHBIX CpeIICTB.

2.MECTOJUCHUIITIMHBIBCTPYKTYPEOIIOII
JncuuminHa « XUMHUsD» OTHOCUTCS K JUCIUILIMHAM 00s13aTelIbHOM YacTu Oy1oka b1.

3.JIEPEUEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JIUCHUIIJIMHE
[Ipouecc n3ydeHus: AUCUUIITUHBI « XUMHUSD HalpaBiieH Ha (GOpMHpOBaHHE CIEAYIOLUIUX
KOMIIETECHIIUM:
YK-1- CriocobeH oCcymecTBIATh MOUCK, KPUTHUECKUI aHAIM3 U CUHTE3 WH(OpMaIuu,
MIPUMEHATHh CUCTEMHBIN MOAXOJ IJIsl PEIICHHs] TOCTABJICHHBIX 3a7a4

Pe3yabTaThl 00yueHUs1, XapaKTepUu3ylouue

KoMnerenuus
ChopMupoBaHHOCTH KOMIIETEHIIUH

YK-1 3HaTh:

- OCHOBHBIC 3aKOHBI M TIOHATHUS XUMHUH

- CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPraHMYCCKIX
COCIUHCHUIA;

- DJIGKTPOHHBIC CTPYKTYPhI ATOMOB M Ha KX OCHOBE
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 3JICMEHTOB U COSMHEHHIA;
- oco0eHHOCTH 00pa30BaHMs XUMUYECKOU CBSI3U B BEIIECTBAX;

- OCHOBBI XHMUYECKON TEPMOAMHAMUKHN ¥ KHHETHKH;
- OCHOBBI JJICKTPOXMMUYCCKHX MPOILIECCOB U TEXHOJIOTHH.

VYMeTh:
-HpI/IMeHHTB OCHOBHBIC XUMHNUYCCKHNEC 3aKOHBI IJI1 peH_IeHI/ISI
MIPUKJIAHBIX 33]1a4;

-IIPUMCHATDH HpI/IO6peTeHHHe SHAHUA U3 pA3JIMYHBIX pa3JICIOB
XUMHHU U1 TPOBCACHUSA XUMHUYCCKUX ITPOLECCOB U CUHTE3a
XUMHUYCCKUX MMPOAYKTOB JIA paHHOBHCKTpOHHOfI
MPOMBIINIJICHHOCTH.

Bnaners:
-HaBbIKaMH HpaKTquCKOFO HpI/IMeHCHI/ISI 3aKOHOB XUMHUU OJIs
peNIeHUs] MPaKTUYECKUX 3aJ1a4 IPH KOHCTPYUPOBAHUH




PaZIMOdIIEKTPOHHBIX CPE/ICTB;
- METOJIaMHU pacyeTa MapaMeTpoB XUMHUUECKUX MPOLECCOB AJIs
TEXHOJIOTHI1 MPOU3BOJICTBA PAIMODIIEKTPOHHBIX CPEJICTB.

4. OFBbEM JJUCIUIIJIMHBI MO4YJIs)
OO6m1ast TpyJ0€MKOCTh JUCIHUIUIMHBI « XUMUSD» COCTABIISIET 9 3aU€THBIX SUHUIL.

Pacrnipenenenue Tpy10eMKOCTH AUCHUILIMHBI IO BUJIaM 3aHSATUI
Ounas popma o0yueHust

Bun yuebHo# paboTh Bcero CemecTphbl
4acoB 1 2

AyauTOpHBbIE 3aHATHSA (BCEro) 144 72 |72

B ToMm uucne:

Jlexuuu 72 36 |36

[Tpaktnueckue 3ausatus (113)

Jlabopartopusie pabots (JIP) 72 36 |36

CamocTosiTejibHasi padoTa 144 72 |72

KypcoBoii mpoekr

KonrtposbHas padorta

Bua npomexxyTOuHOM aTTecTanuu — + +

3a4eT C OLICHKOM

Bua npomexxyTOuHOM aTTecTanuu — + n

dK3aMEH

OO0m1as TpyJI0eMKOCTh 324 144 | 180

yac 36

DK3aM. €],

3aounas popma o0yueHus

Bun yue6HO# paboThI Bcero Cemectpsl
JacoB 1 2

AyauTOpHBIE 3aHATHS (BCEro) 32 16 16

B toMm yucne:

Jlexun 16 8 8

[Tpaktuueckue 3austus (113)

Jlabopartopusie pabots (JIP) 16 8 8

CamocrosiTesibHasi padoTa 279 124 155

KypcoBoii npoekT

KonrposnsHas pabora

Bua npomexyTouHOM aTTecTanuu — + +

3a4eT C OLICHKOM

Bua npomexyTOUHOM arTecTanuy — + n

dK3aMEH

O06111as TPyJ0EMKOCTh 324 140 171




3a4. efl.
DK3aM. €]I.

5. COIEPKAHWE JUCIHUTIIAHBI (MOIY.JISA)

5.1. Coaep:xanue pa3e0B JMCUMILVINHBI M pacipe/eieHre TPYA0EeMKOCTH 110
BH/IAM 3aHATHHI

o4yHas (popma o0yueHus

Ne | HaumenoBaHue
TCMBbI

Coneprkanue pazaena

Jlek

[Ipax
3aH.

JIao.

3aH.

CPC

Bcer

qac

1 CEMECTP

Beenenue.
OcHoBHBIE
3aKOHBbI XUMMH.

Jlexnus 1. Beenenue.
[Ipenmer u 3a1aun XUMHH.
Ponp xumuu B coznanuu
MaTEepHAIbHO- TEXHUYECKON
0a3bl cTpaHbl. B3anMocBs3b
XUMHH C JPYTUMH HayKaMHu.
3HauYeHNEe XUMUYECKUX
3HaHUM JJI CTYACHTOB
HanpasieHus 12.03.01
[Ipubdopocrtpoenue.
OCHOBHBIE 3aKOHBI XUMUHU.

12

18

XumMuuyeckas
TEPMOAUHAMMK
a, KHHETHKA "
paBHOBecHe.
Karanus.

Jlexuus 2. DHepreTuka
XUMHYECKHX MPOIECCOB.
OCHOBHBIE TOHSTHS
XUMUYECKOU
TEPMOJUHAMUKHU. BHYTpeHHSIS
SHEPTUs U SHTAIBIIHS
cucreMsl. Hynesoe u nepsoe
HA4aJio TEPMOJIUHAMUKHY.
3akoH ['ecca u ero cineacTBusl.
TepMOXUMHUUYECKHE PACUETHI.
OCHOBBI TEPMOXHUMHHU.
BTtopoii 3a koH
TEPMOJMHAMUKH.

Jlekums 3. DuTponus. 3aKkoH
Bonbumana. Cratuctuueckas
UHTEPIIPETALNS SHTPOIIHH.
Tperuii 3aKkoH
TEPMOJUHAMUKH.
OHTPONUNHBINA U
SHTAIBIUNHHBIN (HaKTOPHI
XUMHYECKUX PEAKIUM.
Ouneprus ['mb6ca.

12

26




HanpasnenHocTtb
XUMHUYECKHUX MPOLIECCOB.
XuMudeckas KHHETHKA U
paBHOBecue. OCHOBHBIE
TMOHSTHS XUMHUYECKOMN
KHUHETHKHU: CKOPOCTb,
KHHETHYECKOE YpaBHEHHE.
Jleknus 4. CkopocTh
XUMHYECKON TOMOTCHHOM
pEeaKlMK U €€ 3aBUCUMOCTb OT
KOHIICHTpAIlUU U
TEMIIepaTypbl. 3aKOH
nerctBuda macc. [IpaBuio
Bant-I'odda. Koncranra
CKOPOCTH pEaKIThH.
VYpaBHeHune AppeHuyca.
DHeprusi akTUBAIUH.
['omoreHHbIe ¥ reTeporeHHbIe
XUMUYECKHE PABHOBECHS.
XHUMHYECKOE paBHOBECHE.
[Ipunnun Jle-llatense u ero
cnexactus. Karanuzaropsl u
KaTAINTHYECKHUE CUCTEMEL.

Peaknmnonnas
CIIOCOOHOCTL
BellleCTB.

Jleknus 5. KBantoso -
MEXaHUYECKask MOJIEIb
CTPOEHHUSI aTOMA.
JIBOVICTBEHHBIN XapaKTep
MUKPOYaCTHL], [IOBEICHHUE
3JIEKTPOHA B aTOME.
VYpasuenue Jlyu ne bpoiins.
BousiHOBBIE CBOMICTBA
anexTpoHa. [IpuHnmn
HEONPEIeIEHHOCTH
I'eitzenbepra. BonHnosas
byHKIUA. YpaBHEHUE
[Ipenunrepa. KBantoBbie
YHCIlla ¥ aTOMHBIE OpPOUTAIIH.
DU3NYECKUN CMBICTT
KBaHTOBBIX YUCEII.
DHepreTuyeckue ypoBHU U
MOJYPOBHU B aTOME.
MHOro371€KTpOHHBIE ATOMBI.
DHepreTu4ecKui ps.
[TpunHIIMTT HAMMEHBIIEH
sHepruu, npuHuun [aynu u
€ro CIEeACTBUS, IPABUIIO
I'ynna u npasuio
KieukoBckoro.

Jlekuust 6. DneKTpoHHAs
CTPYKTYypa aTOMOB U €€ CBSI3b
C MIEPUOJUYECKON CHCTEMOM

10

12

30




anemeHTOB. [leprnoanueckuit
3aKoH u cucrtema .M.
Menaeneesa u
NepUOANYECcKas CUCTEMA.
3aKOHOMEPHOCTH U3MEHEHUS
ATOMHBIX PaJInyCOB
AJIEMEHTOB TIO MIEPUOIaM U
rpymnmnam. DHepreTuuecKue
XapaKTEPUCTUKUA aTOMOB:
SHEPTUsl HOHU3AINH, YHEPT U
CPOJICTBA K DJIEKTPOHY U
AMEKTPOOTPHUIATETLHOCTb.
3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKUX
DJIEMEHTOB U UX COSTMHECHUH
B MIEPUOAAX U TPYIIax.
3aKOHOMEPHOCTH U3MEHEHUS
KHUCIIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB ¥ TUJIPOKCHUIOB TIO
nepuoAam u rpynmnam. Cxema
Koccens.

Jexnusa 7. KBantoBo-
MEXaHUYEeCKask TEOpHs
XHMHYECKOM CBsI3U. Moenn
I'eiitnepa-JIonnoHa.
OCHOBHBIC ITOJIOKECHUS U
IIOHATHS METOIa BaJICHTHBIX
cBszeit (BC). OcHoBHbIE
XapaKTePUCTHUKU XUMUYECKOM
CBSI3M (PHEPrus U JUIMHA
CBSI3H).

Jeknusa 8. Ksanroso-
MEeXaHUYeCKast TEOPHs
BajeHTHOCTH. CBOMCTBA
KOBAJICHTHOM CBS3U
(HACBIIAEMOCTD,
HaIpaBJICHHOCTb,
nossipu3arus ). [ ubpuansanst
ATOMHBIX OpOUTasEH.
JIoHOpHO-aKIEenTOpHAs CBS3b.

Jexnusa 9. Merajummueckas
cBs3b. loHHAS CBA3b.
CBoiicTBa KOBaJIEHTHOM
CBSI3M.

OKHCcINTENBHO-
BOCCTAHOBHTEJIb
Hble peaKIHuu.
CaBoiicTBa
METAJLJIOB.

Jeknusa 10. OxucauTeapHO-
BOCCTAaHOBHUTEIILHBIC CBOMCTBA
BemecTB. IlonaTrue o creneHu
OKHCJIEHHS DJIEMEHTOB B
CoeqUHEHHAX. THIIBI

12

24




OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIX
peakiuii. OKUCTUTENH U
BOCCTAHOBUTEIIH.
Knaccudukanus paznmmasbeix
COEJIMHEHUH B 3aBUCUMOCTH
OT UX OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHOM
¢ynxuu. OKUCINUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA
KUCIOT. Biustaue cpezpl Ha
XOJ] OKUCIIUTENIbHO-
BOCCTAHOBUTEIIbHBIX

pEeaKLni.

Jeknusa 11. OxucaureapHO-
BOCCTAHOBUTENIbHBIE PEAKIIHH.
KonuuectBennas
XapaKTEPUCTUKA PEAKIIHN.
Ypasuenue HepHcra.
Mertoast mogbopa

KO3 (UIIUEHTOB B
YPaBHEHUSX OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX
pEaKUHnid.

OO0me cBoiicTBa METAJLIOB.
Mertoasl noxy4eHus
METaJIOB, CILIABBI,
IIPUMEHEHHUE B TEXHUKE.

XuMHu4ecKne
CHUCTEMBI.
PacTBOpbI.

Jlexknusn 12. Pa30aBiicHHEIC
pPacTBOPBI HEANIEKTPOIUTOB.
3axoH ['enpu. 3akon Pays.
OcMmoTHYECKOE JaBIICHUE,
TEMIIEPATYPHI KUTICHUS 1
3aMep3aHus PaCTBOPOB.

Jleknus 13. PactBopbl
ANMEKTPOIUTOB. CUITBHBIE U
ca0ble AIEKTPOIUTHI.
H3oTonnmueckmii
KOX(pUITUEHT.

Jexnusa 14. 3akoH
OctBanpaa. CocrostHue
pacTBOPOB CHIIBHBIX
31eKTpoanuToB. COCTOSTHUE
pacTBOPOB CHIIBHBIX
3JICKTPOJIUTOB. AKTHBHOCTH 1
MOHHAs CUjla pacTBoOpa.
ITousgaTre 0 KMCIIOTHO-
OCHOBHBIX UHAMKATOPAX.
PaBHOBecue B pacTBopax

10

14

30




anekTpoauToB. [IponsseneHue
pPacTBOPUMOCTH.

Jlekuus 15. BogopoaHsiii
noka3zaresib pH. ['maponus
coneir. Koncranra
TUAPOIIHU3a.

Jexnusa 16.
DNEKTPOIUTHYECKAS
nuccormanyg. CteneHp
nucconmanui. Koncranra
Jucconuanym. Jucconmnanuys
BoJbl. IOHHOE pou3BecHUE
BOJIbI. pH — BomopoaHbIit
MOKa3aTellb PEaKIK BOJIbI.

JAucnepcHbie
CHCTEMBbI.

Jlexknus 17. {ucniepcHoe
COCTOSTHUE BEIIECTBA.
CocTosiHUE BellecTBa Ha
rpaHulie pazzaena ¢as.
Kotonae! u xomnonanbie
pactBophl. Dpdext Tunnans.

Jexnusa 18. CpoiicTBa
KOJUTOUTHBIX PACTBOPOB.
Kunernueckas u
arperaTuBHAasl yCTOMYHBOCTH
KOJUIOMJIHBIX CHCTEM.
Konnmougneie pacTBOpHI B
MPUPOJIC U TEXHUKE.

10

16

HTroro 3a
ceMecTp

36

36

72

144

2 CEMECTP

DJIEKTPOXMMUY
eCKHe CHCTeMBbI.

Jexnmusa 19. OcHOBBI
BIIEKTPOXHUMHUH.
Bo3aukHoBeHHe cKauka
MOTEeHITHaIa Ha MeK(azHoi
rpaHUIle MPOBOJHUKOB 1- ro 1
2 - 10 pozia. DNEKTPOAHBIE
cuctembl. CTaHAAPTHBIN
3JIEKTPOIHBIN MTOTEHIINAI.
BonropoaHslii 21eKkTpoa.
VYerpoiicTBo 1 paboTa
raJlbBaHHYECKOI'0 3JICMCHTA.

Jlexnus 20. SABnenue
MOJISIpU3auu U
JIETosIpu3aui. XUMUYECKUE
WMCTOYHHMKHU TOKa.
TeopeTnyeckne OCHOBBI

10

10

16

36




ANEKTpoau3a. SIBieHue
NOJISIpU3aLUU
(mepeHanpsKeHus1).
Bonoponnoe
MepeHanpsHKeHue. Y paBHEHUE
Tademns.

Jexnusa 21.
ITocenoBaTenbHOCTE
AIIEKTPOJIHBIX MPOIECCOB.
3akonsl Dapazes. Beixos no
TOKy. TexHuueckoe
IPUMEHEHHUE JJICKTPOJIN3A.
DnekTpopaduHUPOBAHUE.
DNEKTPOIKCTPAKIUSL.
I'anpBaHOTEXHHUKA.

Jleknus 22.
DIIEKTPOXUMUYECKas
00paboTKa METAIJIOB.
AHO/IHBIE MOJSIPU3ALIMOHHBIE
KpUBbIE. AHOIPOBAHHUE.
Tpasnenue.

Jlexnus 23. Texnomoruu
HanpasneHus 12.03.01
[TpubopocTpoenue.
DnekTpopaduHUPOBAHUE.
DIEKTPOIKCTPAKITHUSI.
I"anpBaHOTEXHUKA.

Koppo3us
MEeTAJJIOB H
MeTO/IbI
3alIMTHI OT
KOPPO3MH.

Jlexnus 24. OCHOBBI
KOppO3uH. XapaKTEepUCTHKA
KOPPO3UOHHBIX MTPOLIECCOB U
uX KiaccupuKaius.
Xumuyeckas u
3JIEKTPOXUMHUECKAs
koppo3us. Jlexkuus 25.
DIEKTPOXUMUYECKAs
koppo3sus. Kopposus ¢
BOJIOPOJTHOW U KUCIIOPOJHOU
Jenonsipuzanueid. Meto bl
3aIlIMUThI OT
ANEKTPOXUMHUYECKON
KOPpO3UH. 3HAYEHUE AJIs
TEXHOJIOTHI HapaBJICHUS
12.03.01 IIpubopoctpoeHue.

Jexnusa 26. XuMudeckas
KOppo3usl. 3aKOHBI pOCTa
OKCHUJIHBIX INICHOK. MeTo b
3alIUThl OT XUMHUYECKOU
KOPpPO3HH.

16

28




OcHoBHBIC
MOJI0KeHUsI
OPraHuYecKoi
XHMHH.

Jlekuus 27. OcobeHHOCTH
OpPraHMYECKUX COCIUHECHUH.
Teopus XUMHYECKOTO
CTPOEHHS OPTaHUYECKUX
coenuHeHuit A.M. bytneposa.
THUIbl XUMHUYECKOH CBSI3H.
KoBasieHTHas CBS3b.
YTI1eBOoAOPOBI: aIKaHBI,
AJIKEHBI, AJIKAJAVCHBI, aJIKAHBI.
IIpupona XMMUYECKOU CBA3U.

Jlexuus 28. Knaccudukanus
¥ HOMEHKJIaTypa
OpPTaHUYECKUX COCIMHEHUIA.
Turmbl n3omepun.
OeKTpOHHBIE Y3PPEKTHI
3aMECTUTENIEH B
OpPTaHUYECKUX COSTUHECHHUSIX.
Kiaccudukanus
OpPTaHUYECKUX PeaKlHi U uX
MEXaHHU3MBI.

Jlekuus 29.
AJMIUKIINYECKre
COEIMHEHUS. ApOMAaTUYECKHE
COCIIMHEHUS C OTHUM
OCH30JIbHBIM SIIPOM.
CrtpoeHne MoJIeKy bl
6enzona. Homenkmnarypa u
uzomepus. [IpoMbIeHHbIE U
1a00paTOPHBIE METO/IBI
noxy4deHus. I'omosmoru
6enzona. Tomyonn.
Opuentupyioniee 1eicTBUE B
O€H30JILHOM KOJIBIIE.
DU3NYECKue U XUMUYECKHUE
cBoiicTBa. [I[pumenenue B
MPOMBIIIICHHOCTH.

Jexuua 30.
Kucnoponcoaep:xatiue
anmudaTuyecKue CoOeTUHEHUS.
IIpencraBnenue o
TUAPOKCHIICOACPKALTUX
MIPOU3BOIHBIX
YIJIEBOJOPOOB:
OJIHOATOMHBIC CITHPTHI,
¢denomnsl. [Tonarue o
KapOOHWJIBHBIX COCTMHCHUSIX
anprerunbl. KapOoHOBBIE
KHCJIOTEL.

16

32




O =

Hommmepsbl 1
0JIUTOMepbI U
UX IPHUMEHEeHHUe
B
NPOMBILIVICHHOC
TH.

Jexkmusa 31. O6mue
CBEJICHHUS O NOJIUMEPaX.
Meroas! nosyyeHus
nonumepoB. [lonumepusanus
1 nonukoHaeHcanus. opma
U CTPYKTYpa MaKpOMOJIEKYJI
MOJINMEPOB.

Jeknua 32.Dusnko-
XUMHYECKHE CBOMCTBA
nonuMeposB. Bzanmonencreue
MOJIUMEPOB C
pacTBopUTENISIMU. PacTBOpBI
nosmmmMepoB. [Ipumenenne
nonuMepoB. OO1IMe TOHATHUS
00 onuromepax. Cunres
BBICOKOMOJIEKYJIIPHBIX
COCIUHCHUH.

Jleknus 33. [lonumepst u
OJINTOMEPHI U UX IPUMEHECHHE
B PAAMOTEXHUYECKOU
MPOMBIIIUICHHOCTH.

Jeknus 34. OcHOBHBIE
TEXHOJIOTHH, UCTIONbh3yEMbIE
JUIsl HAIPaBJICHUS

10

16

34

MeTtaiabl
BBLICOKOH
NMPOBOAUMOCTH.

Jlekuus 35. O6mue cBoiicTBa
MetasuioB. CBoiicTBa
METAJIJIOB BBICOKOM
MPOBOJIMMOCTH (TFOMUHUH,
Meab, cepedpo).

Jlekuus 36. [Ipumenenue
METaJUIOB BBICOKOM
MPOBOJANMOCTH B
TEXHOJIOTHSIX HAIPaBIICHUS
12.03.01 IIpubopocTpoeHue.

14

3a cemecTp

36

36

72

144

Hroro 3a roa

72

72

144

288

3aounasi gopma o0OyueHust

Ne
/1

HaunmMenoBaHue TeMbI

Conepxanue paszzena

Jlekn

Jlab.
3aH.

CPC

Bcero,
yac

BBenenue. OcHOBHEIE

3aKOHbI XMMMHUH.

3aJa4 XUMHUH. Ponp xumum B

OpYyTUMH HayKaMu. 3HaUeHHUE

Hanpasienus 12.03.01
ITpuGopocTpoenue.

Jleknus 1. Beegenue. [Ipeamer u

CO3JaHH MaTECpHUaAJIbLHO- TEeXHUYIECKOMN
0a3bl CTpaHBbI. BzanMocBs3bp XuMuu ¢

XUMHUYECKUX 3HAHUHN TS CTYACHTOB
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51




OCHOBHBIC 3aKOHBI XUMHH.

Xumnueckasi
TepMOAMHAMUKA,
KHHETHKA
paBHoBecue. Kataaus.

Jleknus 2. DHEpreTHKa XUMHYIECKUX
mporieccoB.  3akoH lecca u  ero

CIIEJICTBHSL. Tepmoxummudeckre
pacyeTEHI. DHTpoMHS. 3akoH
bonbpimana. OHTpONMUIHBIN u
SHTATBIUIHBINA (PAKTOPHl XUMHYECKUX
peaKImiA. DHeprus I'n60ca.
Hanpasnennoctsb XUMHYECKUX

MPOLECCOB. XUMHUYECKasi KUHETHKA U
paBHOBecue.  OCHOBHBIE  IOHATHUSA
XUMHUYECKOM KHHETHKH: CKOpOCTb,
KHHeTH4ecKoe ypaBHeHHE. CKOpOCTh
XUMHYECKOM TOMOTE€HHOM peakuuu u
€€ 3aBUCHUMOCTh OT KOHIICHTPALIUU U
TeMIepaTyphl. 3aKOH JEWCTBUS Macc.
[Ipasumo Bant-I'odda. Koncranra
CKOPOCTH  peakIuu. XHUMHYECKOe
paBHoBecue. IIpunnun Jle-Illarense u
€rO0 CIICICTBHS.
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Peaknuonnas
CIIOCOOHOCTH BeEIlleCTB.

Jleknus 3. KBaHTOBO - MexaHU4ecKas
MOZEIb CTPOCHUS aTtoma.
JBOMCTBEHHBIN Xapakrep
MUKpPOYACTHII, IOBEJICHUE AIEKTPOHA B
arome. YpaBHenue Jlyu gae bpoiins.
VYpasuenue lllpenunrepa. KBantoBsie
ypcma W aTOMHBIE  OpOHUTaIH.
duznyeckuit CMBICII KBAHTOBBIX
guCcel. ODHEPreTUYEeCKUE YpPOBHU U
noaypoBHM B  arome. llpuHnmn
HAaWMEHBIIIEH  SHEPTHM,  MPUHIIUII
[laynu u ero crueacTBus, MOpPaBUIO
I'yvapa un  npaswio  KireukoBckoro.
DNEeKTpOHHAsl CTPYKTypa aTOMOB U €€
CBSI3b C TIEPUOAMYECKOM  CHCTEMOU
37eMeHTOB. Ilepuoanyeckuili 3akoH U
CHUCTEMA J.H. Menpeneena u
epuoauvecKas cucrema.
3aKOHOMEPHOCTH U3MEHEHHUS aTOMHBIX
paauycoB 3JEMEHTOB MO MEepUoIaM U
rpyIIIaM. OHepreTuyeckue
XapaKTEPUCTUKU aTOMOB:  3SHEPrus
WOHU3allM{, DSHEPrusl  CpPOJCTBA K
AIEKTPOHY u
3NEKTPOOTPULIATETIBLHOCTD.

3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMUYECKUX  DJIEMEHTOB U HX
COCIMHEHUH B MEpUOAAX W Ipynmax.
3aKOHOMEPHOCTH U3MEHEHUS
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KHCIIOTHO-OCHOBHEIX CBOMCTB OKCHIIOB
U TUIPOKCHUIOB IO TNEepUoJaM |
TPYIIIaM.

OKHCINTEIBLHO-
BOCCTAHOBHUTEJIbHbIE
peakuum. CaoiicTBa
METAJLJIOB.

Jlekuus 4. OKHCIIUTEIHHO-
BOCCTAHOBUTEIIBHBIC CBOMCTBA
BemrecTB. IToHATHE O cTETIeHN
OKHCJICHHS 3JICMEHTOB B COCUHEHUSX.
THIIBI OKUCIUTENBHO-
BOCCTaHOBUTEIBHBIX PEaKIUH.
OKHCIUTEIN U BOCCTAHOBUTEIIH.
Knaccuduxkarnwst pa3nmmaHbIx
COE€IUHEHUN B 3aBUCUMOCTH OT UX
OKHUCJIUTEIIFHO-BOCCTAHOBHTCILHON
¢byaknun. OKHCITUTETHHO-
BOCCTAHOBUTEIIBHBIC CBOMCTBA KHUCIIOT.
Bnusnue cpenbl Ha xox
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHBIX
peaKuuii.

OKHCANTETHHO-BOCCTAHOBUTEIHHBIE
peakunu. KonuyecTBeHHas
XapaKTepUCTUKA peakiuil. YpaBHEHUE
Hepucra. Metoas! nogoopa
KOA(PGUITMEHTOB B YPaBHEHUSIX
OKHUCIIUTEJIbHO-BOCCTAHOBUTENBHBIX
peaKuui.

OO01ie cBOMCTBAa METAJLIOB.
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DJIeKTPOXUMHUYECKHE
CHUCTEMBI.

Jleknusi 5. OCHOBBI 3JEKTPOXMMHHU.
Bo3HuKHOBEHHE CKadka MOTEHIMAana
Ha Mex(a3HOl rpaHulle TPOBOJIHUKOB
1- To u 2 - o poma. DNEKTPOIHBIE
cructeMbl. CTaHIAPTHBIA SJIEKTPOTHBINA
NOTeHIMA. BOJOpPOAHBINA 3IIEKTPOA.
YcerpolicTBo u pabota
raJIbBAHUYECKOr0 3JeMeHTa. fIBiieHHe
MoJisipu3allid WU JEHOJISIpU3aLUU.
TeopeTnueckue OCHOBBI NIEKTPOIIU3A.
SABnenue MIOJISIPU3aLUU
(mepeHanpsHKeHus). Bonopomnoe
nepeHanpsokeHue. Y pasaenue Tadens.
IlocnenoBaTeNbHOCTD  AJEKTPOIHBIX
nporieccoB. 3akoHbsl Papanges. Beixon
10 TOKY.
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51

Koppo3us meranios u
METO/bI 3aIUTHI OT
KOPpPO3uH.

Jleknust 6. OCHOBBI KOPPO3UHU.
XapakTepucTHKa KOPPO3ZHOHHBIX
MPOLIECCOB U UX KIacCU(UKALHA.
Xumuyeckas U 3JCKTPOXUMHUYECKas
KOppo3usi. DNEeKTPOXUMHUECKAsI
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koppo3sust. Kopposus ¢ BogopoaHoi u
KHUCJIOPOAHOW enospu3aliue.
MeTobl 3aITUTEI OT
AIEKTPOXUMHUUECKON KOPPO3UH.

Hroro 12 12 285 309
5.2. JABOPATOPHBIAU TIPAKTUKYM
5.2.1. Ounas ¢popma o0y4eHHs.
Ne | Ne pazgena nucHyIIIMHbBL Tpyno-
i/ HanmenoBanue 1abopaTopHbBIX paboT E€MKOCTb
| (dac)
1 cemecTp
Beenenue. OcHOBHBIC TexHuka 6€30MacHOCTH.
| | 3aKOHBI XHMUH. 4
’ JIab. pab. 1. OnpenencHue
SKBHUBAJICHTHON MacChl METAJLIA.
Xumunueckast JIab6. pa6. 2. Biusaue paxTopoB Ha
TePMOJUHAMMUKA, CKOPOCTh XUMHUYECKOHN PEaKIi.
KHHETHKA W PABHOBECHE. | ¥ p\iygeckoe paBHOBECHE.
Karanms. g
2.
Jlao. pa6. 3. TepMoagnHaMUKa XUMHYIECKAX
nporeccoB. CpaBHEHNE TEPMHYECKOU
YCTOMYMBOCTH KapOOHATOB MarHus, 6apus
Y KaJIbIIUA.
Peakuuonnasi cnocoonocts | JIad. pad. 5.Ctpoenue aToma.
3. | Bemrects. 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 8
3JIEMEHTOB U MX COCTUHECHUH.
Jlao. pab. 6. BiiussHue cpensl Ha
XapakTep NMPOTEKAHUA OKUCIUTEIBHO-
OxucauTe LHO- a AKLL
BOCCTAHOBUTEIbHBIX WM.
4. BOCCTAHOBUTE/IbHbIE OCCTAHOBHTE peakit 8
eakuun. CBoiicTBa .
P Jlao. pa6. 7. CoiicTBa METaJIOB.
METAJJIO0B.
OTHOIIIEHNE METAJUIOB K BOJIE, IIEJI0YaM U
KHCJIOTaM.
XumMuueckue cuctemsl. | Jlad. pad. 8.CpolicTBa pacTBOpOB
PacTBopbiI. ANEKTPOIUTOB. DIEKTPOITUTHIECKAS
JVICCOTIMAIIHS.
5. 6
JIa6. pa6. 9. KucioTHO-OCHOBHBIE
CBOWCTBA 3JIEKTPOJIUTOB.
Jlao. pa6. 10.13mepenune pH pacTBOpoB Ha
pH-metpe. I'maponus cosei.
JducnepcHbie cUCTEMBI. Jlao. pao. 11. lucriepcHoe COCTOSHHE
6. BemiecTBa. Koymon sl M KOJUTOUTHEIE 2

PacTBOPBI




2 cemecTp

DJIeKTPOXUMUYECKHE
CHCTEMBI.

JIao. pao. 12. ['anpBaHUYECKHE DIICMEHTEHI.
MeaHo-IIMHKOBBINA TaIbBAHUYECKUHI
DJIEMEHT.

Jlao. pao. 13. DnexTponu3 BOAHBIX
PacTBOPOB IEKTPOIUTOB.

Jlao. pao. 14. [lonydeHue raTbBaHHIECKIX

HOKpBITHﬁ: HUKCJIMNPOBAHUEC, IUHKOBAHUE.
Omnpenenenue 3¢GEeKTUBHOCTH MpoLecca.

Jlao. pao. 15. Texuuuyeckoe npuMEHEHUE
JIEKTPOJIN3a B TeXHUKE. TpaBieHue,
MOJIMPOBaHHUE, OKCUANPOBAHUE.

10

Koppo3ust Mmetanios u
METO/bI 3ALUTHI OT
KOPPO3HH.

JIao. pab6. 16. DnekTpoXuMHIECKas
Koppo3usi. KoHTakTHast Koppo3susi.
ATMOcdepHast Koppo3usi.
DNEeKTPOXHUMHUYECKHE METO/IBI 3AIUTHI OT
KOPpO3HH (KaTOIHAS HIIEKTPO3AIIHUTa 1
NPOTEKTOpHAS 3aIINTA).

OcHOBHBIE IOJIOKEHUS
OpPraHU4ecKoi XuMUH.

Jlao. pao. 17. «KauecTtBeHHbIH
QJIEMEHTHBIN aHaJN3 OPTaHUIECKUX
BEII[ECTBY.

Jlao. pao. 18. «Iloxydyenue u cBoiicTBa
YIJIEBOIOPOJIOB alIKaHbI, AJKCHBI U
ANKHHBD).

Jlao. pa6. 19. [loxydenue u cBoWCTBa
apOMAaTUYECKUX YTIIEBOJOPOIOB.

JIa6. pa6. 20.Kucnopoacoaepxanine
OpPraHuyeCcKue COCIMHEHMS.

10.

HOJ’II/lMepr H 0JINTOMEPLI U
X NPUMEHECHHE B
NMPOMBIIIIJICHHOCTH.

JIa6. pa6. 21.BricokOMONEKyIsIpHbIE
opraHnueckruecoequHeHus. PacnosnaBanue
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
(mmacTMacc ¥ BOJIOKOH).

Jaé. pao. 22. Ilonumepsl. [Tonyyenue
MOJIMMEPOB, UCTIOIb3YEMBIX B
paluOTEXHHUKE.

10

1.

MeTaIbI BLICOKOM
MPOBOAMMOCTH.

Jaéb. paéb. 23. CBoticTBa mepexoaHpIx d—
METAJIOB.

BzanmMoeiicTBre METaIOB C
HEOKHCIIMTCILHBIMU U
KHUCIIOPOAOCOACPKAITUMH KUCIOTAMHU.
B3aunMoelicTBue METAJNIOB BEICOKOM
MPOBOAUMOCTH C
KHUCJIOPOA0COAEPKAITUMU KHUCIOTAMH.




5.2. JABOPATOPHBII IPAKTUKYM 5.2.2. 3a04nas gopma o0ydenns.

Ne | Ne paznena nucUUILIMHBL Tpyno-
/ HanmeHnoBanue 1abopaTopHBIX padboT €MKOCTh
o (uac)
1 cemecTp
Beenenune. OcHoBHBIE TexHuka 6€300aCHOCTH.
1 3aKOHbI XMMMHUH. 2

Jlao. pao. 1. OnpenencHue SKBUBAICHTHOM
Macchl METasIa.

Xumnueckasi JIa6. pa6. 2. Bnusaue dpaxTopoB Ha
TepMOAHHAMHUKA, CKOPOCTb XUMHUIECKON pEaKITHH.
KHHETHKA W PABHOBECHE. | X\ yyeckoe paBHOBECHE.
Karanus. 2
2.
JIa6. pao. 3. TepMoauHaMuKa
XUMHUYECKuXIpoueccoB. CpaBHEHHE
TEPMHUYECKON YCTOWYMBOCTH KapOOHATOB
MarHus, 0apusl U KaJbIIHs.
Peaknuonnasn Jlao. pab. 4. Ctpoenue aToma.
3. | cmocoOHOCTH BelecTs. 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB 2
3JIEMEHTOB U MX COSIMHEHUH.
2 ceMecTp
JIa6. pao. 5. 'anbBaHMYECKHE PJIEMEHTHI.
MenHo-1TMHKOBEIA raJibBaHUYECKUI
4. DJIEKTPOXHMHYECKHE DIIEMEHT. 4

CHCTEMBI.
JIa6. pa6. 6. DnekTpoau3 BOIHBIX

PacTBOPOB SJICKTPOJIUTOB.

Koppo3us MmeTaiioB u
PP JIao. pad. 7. DaeKkTpoxuMHUIecKast

Koppo3ust. KoHTakTHas KOppo3usi.
5. | Koppo3umu. AT™MochepHas Koppo3usi. 2
DIEeKTPOXUMHUYECKHE METO/IbI 3aIUTHI OT
KOPPO3HH (KaToJHAsI HIEKTPO3alliTa U
IPOTEKTOPHAS 3aIUTa).

HUroro: 12

METOALI 3AIUTLI OT

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIXPABOT

B cootBercTBUM ¢ yueOHBIM IIAHOM OCBOCHHME TUCLUIUIMHBI HE MPETyCMaTPUBAET BBHINOJHEHUE
KypCOBOT'0 IpoeKTa (paboThl) UM KOHTPOJIBHON pabOThI IO OYHOHN opme 00yUeHHs!.
B cooTBeTcTBUY ¢ Y4eOHBIM IIIAHOM OCBOCHHE TUCIUIUIMHBI HENPETyCMAaTPUBAET BHITIOIIHCHHE

KypCOBOTO TpoekTa (paboTsl) 1Mo 3a04HOM (hopMe 00ydeHus1, HO MPeLyCMaTPUBACT JIBE
KOHTPOJIbHBIE paboThI 10 3204HOM (popme 00yueHHs B IIEPBOM CEMECTPE.



6.1 KouTtpoabHble 3a1anns

6.1.1 | BeimonHeHne KOHTPOJIBHBIX Pa0dOT M0 BapUaHTaM.

6.1.2 | Pabowas mporpamma aucuuiuinHbl ooecriedena pongom KMM BXOIHOTO U TEKYIIETO
KOHTPOJIS, MPOMEXKYTOUHOM aTTectanyn. @OoH/I BKIIOYAET MPUMEPHBIC BApUAHTHI
KOHTPOJIBHBIX Pa0OT, BOIIPOCHI K 3a4eTy U 3k3aMeHy. DOH/I OLIEHOYHBIX CPEICTB
IPEeACTaBICH B y4eOHO-METOANYECKOM KOMITIEKCE TUCIIUTUINHEI.

6.2 TeMbI KOHTPOJIBHBIX PadoT

1 cemecTp

6.2.1 | OcHOBHBIE 3aKOHBI U KJIacChl HEOPTAaHUYECKUX COENUHEHUMN. 3aKOH 3KBUBAJIEHTOB.

6.2.2 | Xumuueckas TepMOJUHAMMKA

6.2.3 | CKOpOCTb XUMHUYECKUX PEAKLIUI U PABHOBECHE.

6.2.4 | CrtpoeHre aTOMOB ¥ 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUN

6.2.5 | CpoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

2 cemecTp

6.2.6 | OKHUCIUTEIBHO-BOCCTAHOBUTEIIHbHBIE PEAKIIMHI

6.2.7 | 'anpBaHnYeCKHUE DIIEMEHTHI

6.2.8 | DAEKTPOIU3 3IEKTPOIUTOB

6.2.9 | Koppo3us u 3amura MeTasioB

6.2.1 | Xumnueckue CBOMCTBAa METAJJIOB

6.2.1 | CpolicTBa oprannyeckux coeiuHeHui. Iloaumepsl.

KOHTpOHBHBIe 3aIaHuA 110 XUMHUHW U BAPUAHTBI UX BBIIIOJIHCHHUSA ITPEACTABJICHBI HA cante BI'TVY:

www.vorstu.ru — o0pa3oBaHue — (aKyJIbTeTbl — (HaKyJIbTET PAJIUOTEXHUKU U PAJAHO3ICKTPOHUKH
— Kadenpa XuMUKU — MHGOpMAIU I 3a0UHUKOB — KOHTPOJIbHBIE paboThl 1 1 2 B mepBOM
ceMecTpe.

[Ipu nmpoBeieHUN KOHTPOJIBHBIX MEPOIIPUATHI Ha 1TaOOPATOPHBIX 3aHATUAX IO OT/IEIBHBIM TEMaM
ucnoaszyercst POC.


http://www.vorstu.ru/

7.1.

7. OHEHOYHBIE MATEPHAJIBI JUISI TIPOBEIEHUS
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOLIUXCS MO
T CHUTIINHE

Onucanme mnoka3sarteeil HKPUTECPUEB OLCHUBAHUSA KOMIIeTEHIIMii Ha

Pa3IMYHBIX ITAaNax uX (OPMHUPOBAHMS, ONMCAHNE KA OLEHUBAHUSA
7.1.1 JTan Tekylero KOHTPOJst

Pe3ynpTaThl  TEKyILIEro KOHTPOJISI 3HAHUM M MEXKCECCMOHHOM  aTTeCTaluu
OLICHUBAIOTCS 10 IOCJIEYIOLIEH CUCTEME:
- «aTTeCTOBaH»;
- «HEATTECTOBAH.
Pe3syabTarsl
o0yueHus,
Kowme- xapakTepusyromu | Kpurepuu AtrtectoBan |HeaTrTecTroBaH
TeHIUs e OlLleHUBAHUS
CdopmupoBanno
CTh KOMIIETEeHIHH
OIIK-1 3HATh - OCHOBHbIC |AKTHUBHAs Brimonnenue |HeBbimonmHeHne padoT B
3aKOHBI U OHATHUS [paGoTa Ha paboT B CPOK, |CPOK, IPETyCMOTPEHHBIH B
XUMUHU naGoparopusix |PEAYCMOTpE pabounx mporpammax
HHBIN B
- CBOMCTBA 3aHATHAX, paBoumx
OCHOBHBIX Kj1accOB |OTBEHACT Ha porpaMmax

HEOPTaHUYECKUX U
OpraHUYEeCKUX
COCIMHEHN;

- 3JIEKTPOHHBIE
CTPYKTYPBI aTOMOB
M Ha UX OCHOBE
3aKOHOMEPHOCTH
HM3MCHCHHUS
CBOICTB
9JIEMEHTOB U
COCIUHCHHI,

- 0COOECHHOCTH
o0Opa3oBaHUs
XHUMHYCSCKOM CBSI3U
B BEIIIECTBAX;

- OCHOBBEI
XHUMHYSCKOM
TCpMO,Z[I/IHaMI/IKI/I nu
KUHETUKMU,

- OCHOBBI
3JIEKTPOXUMHYECK
UX TIPOLIECCOB U
TEXHOJIOTHH.

TEOPETUYECKHUE
BOIIPOCHI Ha
3a4eTe ¢
OIIEHKOU U
9K3aMeHe.




yMETb - Pemenue Brimonnenue |HeBbimonmHeHne padoT B
MIPUMEHSITh CTaHJApTHEIX |Pa0OT B CPOK, (CPOK, NPEAYCMOTPCHHBIH B
OCHOBHBIE NPUKJIATHBIX npenUyCMOTpe pabouux mporpammax
HHBIH B
XUMHUYECKHE 3a7ad4 1o
pabounx
KOHBI JUIS XUMHH, YMEHHU
3aKOHET I » YMCHHC mporpamMmax
penieHus MIPOBOJIUTH
MPUKIaTHBIX CaMOCTOSITEIIbH
3a]ad; 0 XUMHYECKUN
SKCHEPUMEHT
-IIPUMEHSTh
o TeMaM
pruoOpEeTEHHBIE
MUCIUILINHEI.
3HAHUS U3
Pa3IMYHBIX
pa3ienoB XUMHUHU
JUJIS1 TIPOBEJICHUS
XUMHUYECKUX
MPOIECCOB U
CUHTE3a
XUMHYECKHUX
MPOJIYKTOB JJIs
PaIuO3IEKTPOHHO
"
MPOMBIIIIEHHOCTH.
BJIAJIETDH - Pemenue Boinonuenue |HeBbinonnenue padoT B
HaBBIKAMHU CTAH/IAPTHBIX paboT B CPOK, |CPOK, MPETyCMOTPEHHBIN B
MPaKTUYECKOTO TPaKTHYECKHX Hpe,[[vyCMOTpe pabounx mporpaMmmax
MIPUMEHEHUS HHBIHI B
3a1a4 1o
3aKOHOB XUMHUH pabounx
JUTSL peleHust XUMAH, PCIIacT porpaMmmax
NPaKTHIECKUX KOTPOJILHAC
3aja4 npu paboThI 1
KOHCTPYUPOBAHUM |TECTOBBIE
PAIMOAIIEKTPOHHBI (33 1apus 110
X CPEJICTB; TeMam
- METOJaMHU
TUCHMITINHEL,
pacuera
TTApAMETPOB pemaeT oy
XUMHYECKHUX TUIIOBYO
MPOIIECCOB ISt 3a7avy U3
TEXHOJIOT MM 1100011 TeMBbI
MIPOU3BOJICTBA JUCIHIUTHHBL
PAZIMOIIEKTPOHHBI | oo
X CPEJICTB. .
OLIEHKO 1

OK3aMCHC.




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIA 3HAHUI

Pe3y.]'H>TaTLI MMPOMCIKYTOYHOI'O KOHTPOJIA 3HAHUM OIICHUBAIOTCS BO 2 CEMECTPE JIA

OYHOM U 3204HOM (OPMBI 0OYUEHMUS 10 CUCTEME:

«OTIUYHOY;

«XOpOLIO»;
«YIOBJIIETBOPUTEIILHON;
«HEYIOBJIETBOPUTEIILHO

7.2 TlpuMepHBIil NepevYeHb OLEHOYHBIX CPEACTB (THNMOBbIE KOHTPOJIbHbIE 3aaHUSA

WIH HHbIE MAaTEepPUAJIbl, HE0OXOAUMBbIE VISl OLEHKU 3HAHMH, YMEHHH, HABBIKOB H(MJIM)
ONbITA 1eATEJTbHOCTH)

7.2.1 IlpuMepHBbIii epedeHb 3aJaHUI I NOATOTOBKH K TECTUPOBAHMIO

1.Tectbl (T), kouTpoJbHbie padoThl (KP) (KoMmbioTepHbIii n OyMa)KHBIN BapUAHTHI)

SeRNS R LN

BK. T 1 — BxoHO# KOHTPOJIb 3HAHMI 0 XMMUU (OCTaTOYHbIEC 3HAHUS U3 LIKOJIBHOTO
Kypca).
KP 1 — KonTponbHas paboTa o XMMHYECKON TepMOIMHAMUKE.
T 2 — Xumuueckas KHHETHUKA U PAaBHOBECHE.
T 3 — CtpoeHue aTOMOB.
T 4 — CpoiicTBa pacTBOpOB. [ 'Hpo3 comneit.
KP 2 — OxucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.
T 5 - T"anpBaHMYCCKHE JICMCHTEL.
T 6 — Dnexrponus.
KP 3 — Koppo3us u 3amura MeTanios.

0 KP 4 — O061ue cBoiicTBa METAIIIIOB.



1. BK. BxoaHoi1 KOHTpoJib 3HaHUH 110 XUMUU. Tema «OCHOBHbIE XUMHUYeCKHE MOHATUS U

3aKOHBbI XUMHN».

Bapmuanr 1.
Ne TecToBBIN BOIIPOC Makc.
Oamn
1. 1) C xakuM U3 yKa3aHHBIX BEHIECTB B3auMOACHCTBYET N,Os 3,0
7))
1) 2) 3) 4) 5)
Cle Huc CI‘O3 HzSO4
Zn0O OJIHUM M3
yKa3aHHBI
X
2. 2) B kaxom ciyyae B3auMOJIEUCTBHE HE BO3MOXKHO ? (4) 3,0
1) 2) 3) 4) 5)
Si0, + HC1 + AlLO3 + Na,O + CuSOy4
KOH Ca(OH), NaOH Sr(OH), +
NaOH
3. 3) C xakum u3 yKka3zaHHBIX BemiecTB B3aumoeiicteyer HClc | 3,0
o0Opa3oBaHHEM COH U BOAHI ? (2, 5)
1) 2) 3) 4) 5)
C1203 F6203 CI’O3 HzSiO3 NI(OH
)2
4. 4) C xakuM U3 NpUBEACHHBIX yTBepxkaAeHuil Bol He cormacubl | 3,0
?7(2)
1) 2) CoBcemu | 3) 4) SiO, |5)
Sr(OH), | yrBepxknenusi | Na,O + +4HCl— | NiSO4
+ mu coriacHel | H,SO4 — ) +
CO,—> —SiCls + | Hron
—Na,SO 2H,0O N
—>SrCO 4 +H,0
3 +H,O —-K-S
O4 +
Ni(OH
)2
5. 5) B kakoM u3 NpUBEJIEHHBIX COSIUHEHUN CTENEHb 3,0

OKHUCTIeHUsI Meu MeHble +2 ? (1)




1))

CuHSO,

2)

(CuOH),S0y

3)

O3

(CuOH)N

4)

IIpaBunbHO

o OTBETa
HET

5)

Cu,(O
H),CO

[IpumevaHue: npaBUIIbHBIE OTBETHI YKa3aHbl B CKOOKaX.
IHosHbIii KOMILIEKT OLeHOYHBIX cpeAcTB T 1 B komn4yecTBe 15 BapnaHTOB.

3AJJAHUE 1

1) Beipa3uts B rpaMmax Maccy OJHOM MOJIEKYJIbl JUOKCHIA CEPBHI.

1)

1,06%10%°

2)

1,06%10%

3)

1,06%1022

1%¥10°

5)

6,02%107%

OTHOCSIIIIMECS K KJIACCY OCHOBAHMI?

2) KakoMy 13 mpuBEIEHHBIX OKCHUJIOB COOTBETCTBYET TMAPATHOE COCAUHEHHUE,

1)
BaO

Cl,0O3

3)

N,O

4)

K,O

5)

Si0,

OKCHJa C BOIOU?

3) KaKon KHCJIOTY, U3 YUCJIa ITPUBCACHHBIX HCJIB3A IMOJTYYHUTh B3aMMOJAEHCTBHEM

1) 2) 3) Bee 4) 5)
] YKa3aHHbIE
HQSO4 HQSIO}, KHCJIOTEL H3PO4 HzSO3
MOXHO
MOJIYYUTh
B3aNMOJICHCTBH
€M OKCHJa C
BOJIOH
4) B xakoMm ciryyae B3aUMOJEHCTBHE BO3ZMOKHO?
1) 2) 3) 4) 5) Bo Bcex
YKa3aHHBIX
BaSO4+NaO | Ba(OH),+HC K,CO3+ZnS Ag+CuS0O4 CITyuasx
H I B3aUMO/ICCTBUE
BO3MOKHO

5) KakoBa crenens okucnenus cepsl B coeannenun Ca(HSO4), ?




1) 2) 3) 4) 5)
-2 +4 +6 [TpaBuiibHOT -6
0 OTBETa
HET
3AJAHHUE 2

1) Kakoe n3 yka3zaHHBIX BEIIECTB 00pa3zyeTcs Npu B3auMOJCHCTBUU

C1207+Ca(OH)2 ?

1) 2) Hu ogxo u3 | 3) 4) 5)

yYKa3aHHbIX
Ca(ClO3), H,O NaOH Ca(OH),

2) Kakoe 13 yka3zaHHBIX OCHOBaHHM MOJIy4aeTcsl TONBKO peakuueil ooMeHa?

1) 2) 3) Huonro uz | 4) 5)
YKa3aHHBIX
Ba(OH), Cu(OH); NaOH Ca(OH),
3) Kakoe u3 ykazaHHBIX BeliecTB pacTBopsiercs B kuciore HCI ?
1) 2) 3) 4) 5)
H3;BO3 Cu Fe SiO, B

4) B pe3ynbrare Kakoii XMMHUYECKOHN peakiuy o0pa3yeTcst KUucias coib?

1) 2) 3) 4) 5)
[IpaBuibHOTO
H,SO4+NaO OTBETA HET HCl(mﬁﬁ-Fe HCI(HGHOCT.)‘F Ca(OH),+H,SO
H(I/I36.) Cu(OH)2 4
5) BriGepuTte npaBUIbHOE YTBEPKACHUE.
1) Crenenn 2) Crenenb 3) Crenenn 4) Crenenp | 5) CteneHb
OKHUCIIEHUS OKHUCJICHUS OKHUCIIEHUS OKHUCJICHHUS | OKHCIICHUS
azora B NH; | docopa B XJIOpa B dochopaB | a3ora B
paBHO HPO3 HEC Ca(ClO)z Na4P207 Mgm03)2
CTETeHH paBHO MEHBIIIE MEHBIIIE
paBHa +5
OKHUCJICHUSA CTETeHH CTETeHH CTETeHH
azota B N,O3 | okucieHus OKHUCJICHUS OKHUCJICHUS
¢dochopa B azota B HNOj; XJIopa
H3PO4 Ha 3
B KCIO;

3AJJAHMUE 3




1) BeiOepute He MpaBHIIBHOE yTBEPKICHHE.

1) Oxcuny
Cl,Os5
COOTBETCTBYE
T KUCJIOTA
HCIO;3

2) Bee
YTBEPKIACHUA
MIPABUIIbHBI

3) Ilpu
B3aNMOJICHCTBH
u CI’203 C
NaOH
oOpasyercs
COJIb U BOJIA

4) CO,
MOXHO
MOJIy4UTh
npu
TEPMHUYCCKO
M
Pa3jIoKCHUHA

CaCO3

5) Ilpu
B3aNMOJICHCTBH
u an O 7 cH 2 O
obpazyercs
HMnO4

2) Kaxoe u3 npuBeaeHnbix ocHoBanuit HEBO3MOXXHO nonyuuts
B3aMMO/IEIiCTBHEM MeTaslla ¢ BOAOH ?

D)
RbOH

2) Bee
yKa3aHHbIE
OCHOBaHHS
MOKHO
MOJIYYUTh
B3aNMOJICHCTB
HeM MeTajia
C BOIOH

3)

CuOH

4)

Ca(OH),

5)

KOH

3) Kakast u3 npuBeJICHHBIX CXEM SIBIISIETCS HEBEPHOU 7

1)

H,Si0; — Si
O+ H,0

2)

H,SO4— S0O;5
+H,0

3)

HNO3 —)NzOs
+H,0

4)

HMnO4 —
Mn207 +
H,O

5)

HNO;,; ->N,03
+H,O

4) B xakoM W3 IPUBEJICHHBIX ClTy4aeB 00pasyeTcs coib ?

1)
CaO + NaOH

2)Hu B
OJTHOM U3
IIPUBEICHHBIX
CllyyaeB

3)

B,03; + HNO3

4)

AlL,O3 +
KOH

5)

V,0s5 + HCI

5) B kakoMm u3 NpUBEIEHHBIX COSTUHEHUI CTENeHb OKucieHus pocdopa MeHbIe




+5?

1) 2) 3) 4) 5)
HP03 HP02 Ca3(PO4)2 H4P207 Ca3P2

3AJJAHME 4

1) BeiGepere HeBEpHOE YTBEPKIACHUE.

1) ITpu 2) [Ipu 3) C1L,03 — 4) CO - 5) ZnO —

B3aUMOJICHCT | B3aUMOACHCT | aMmbOTEpHBIN 0e3pa3uyH | B3aMMOJICHCTBYE

Buu Cl,O7 ¢ Buu P,O35 ¢ OKCHJ BIIl OKHCEI T Kak C

BOJIOH K,O KHUCJIOTOM, TaK U

obpasyercs oOpa3yercs CO IIEIOYBI0

KHCIIOTa COJIb

C BOIOIt ?

2) Kaxoe u3 YKa3aHHbIX OCHOBaHUIN MOXKHO MOJIYyYUTb B3aUMOJICUCTBUEM MeTajja

1)
Ni(OH),

2)

Ba(OH),

3)

Fe(OH);

4)

Bce
yKa3aHHbIE

5)

Mn(OH),

3) B kakoM u3 NpUBEICHHBIX CIyYacB B3aMMOJICHCTBHE HEBO3MOKHO ?

1) 2) 3) 4) 5)
Ag+ HCI Na,CO3; + Bo3moxHO BO CuO + Cu(OH); +
H,>SO, BCEX CITyqasix HNO; H,SO,4
4) Kakoii MmpoayKT U3 YKciIa MPUBEIACHHBIX MOXKET MOTyIUTHCS TIPH
B3aumoeiicteuu Ba(NO3),cH,SO4 ?
1) 2) 3) 4) 5)
BaO SOg HNO3 H20 BaSO4

5) B kakoM u3 NpuBEIEHHBIX COCMHEHUN CTENEHb OKUCIIEHU XJI0pa poBHA +5 7

1)
PCl;

2)

KClO3;

3)

Ca(C102)2

4)

KClO4

5)

NH4ClI

3AJAHHME 5




1) Ykaxute aTroM (MOH), TPOSIBIISIFONININ TOJIEKO BOCCTAHOBUTEIILHBIE CBOMCTBA ?

1)

WO

2)

Br-

3)

HF

N
Fe?

5)

Si

2) Ilpu kaKoi 37EKTPOHHOU CTPYKTYpE aTOMa BO3MOXKHA IOTEPS MAKCUMAJILHO 5-U

AIIEKTPOHOB ?

1)
...d°nS?

...d°nS?

3)

4)

Hu npu

OJHOU U3

YKa3aHHBIX

5)

3) B peaknuu € KaKuM 3JICMCHTOM KUCJIOPOJA HE MOKCET ITPOSABJIATH CBOMCTBA

okucaurend ?

1) 2) 3) 4) 5)
Co Bcemn Br Re F Se
yKa3aHHBIMHU
KHCIIOPOJ
pearupyer
KaK
OKHCITUTEIh
4) Kakoii k03¢ (UIIHEHT T0JIKEH CTOSATH Mepes B YPaBHEHUHU PEAKLIUU
IIPOTEKAIOIIEH 10 CXEME:
)] 2) 3) 4) 5)
4 IIpaBuiibHOTO 2 8 10
OTBETa HET

5) IIpoTekanue Kakoro U3 yKa3aHHBIX IIPOLIECCOB HEBO3MOXKHO B HEMTpanbHOU cpene?

1)

MnO ; -Mn
O,+OH"~

2)Bce
YKa3aHHbIE
MIPOLIECCHI
MOTYT
MIPOTEKATh B
HEUTpAITbHOM
cpene

3)

AsH3; >AsO
+H"

4)

NO,—->NO

— +
s tH

5)

MnO;-sMnO, +
H+

3AJJAHUE 6




1) Ykaxwurte 3HaueHHE 31eKTpoHHOTO noTeHnuana Al B cucreme Al / 0,01 r-uon/n

AT 9

1)
-1,66 B

2)

-1,70B

3)

-1,62 B

-1,78 B

5)

-3,66 B

2) YKaXuTe UOH, KOTOPBII CMOXET OKUCIUTH Zn (

yCIIOBUS CTaHAApTHbIE) ?

1)
H+

2)

SO +4e+
3H,0

3)

SO +2e+
2H"

4)

A13+

5)

Bce ykazanHble
HOHBI

3) Kakoii mporiecc ocyImecTBIIsS€TCs MpH paboTe TaJbBaHMYECKOTO DJIEMEHTA U3
nonysnemMeHToB Cu/CuSO4 u Zn/ZnSOy4 ?

1)

VBennunBaet
csa
KOHIIEHTpaIX
s nonos Cu*"

2)

VYMeHbIIaeTcs
KOHIICHTpaIx
1 ZnSOy

3) Zn-3nmekTpon
3apspKaeTCs
MIOJIOKUTEIHHO
OTHOCHUTEIBLHO
Cu-anexTpona

4)

Oxkucisercs
Cu-
ANEKTPOA

5)

VYMeHbIIaeTcs
KOHIIEHTpaLUs
+
Zn?

4) BJ1C sanementa Cd/CdSO4//CuSO4/ Cu yBenmuumiachk. YKaKUATE IO KAKUM
NPUYHHAM 3TO MOTJIO IPOH30UTH

)]

YBennuuBaeT
cs
KOHIICHTpaIx
s nonos Cd*"

2)

E Cd*" /cd’
CTaJl MCHEC
OTpHULaTEIIbH
bIM

3)

YMmeHblIaeTcs
KOHIIEHTpaLHs
2+
Cu

4)

ITo
YKa3aHHBIM
IPUYHHAM
yYBEJIMUYEHUE
SC
MIPOU30UTH
HE MOIJIO

5)

2+ 0
E Cu™ /Cu’ cran
MeEHEe
MOJIOKUTETBHBIM

5) Ykaxxute mporecc BO3MOXHBIHN MPH 3IEKTPOIIN3€ YKa3aHHBIX pacTBOPOB

(9TEKTPOIbI TUTATUHOBBIE)

1)

Hwu onun u3
yKa3aHHBIX
MIPOILIECCOB

HE BO3MOXKEH

2)

LiClOzuaano
Ie

2H,0 -
de —4H +

3)
KClO4Haanozne

2C10] -
2e—>Cl1,0O 37 +
0]

4)

HCIO3zuaxka
TOIE

2H,0 +
2¢ —H,+

5)
FeCl, na xarone

Fe*" +2¢ > Fe




O,

20H

3AJJAHUE 7

1) Mexty MoseKyJlaMu KaKoro U3 yKa3aHHBIX BELIECTB BO3MOYKHA BOJIOPOIHAS CBS3b ?

1)
SiHy

2)

NaH

3)

HCI

4)

Mexny
MOJIEKYJIaM
u
YKa3aHHBIX
BEIIECTB

5)

BeHz

2) B xakoMm U3 yKa3aHHBIX COCIMHEHU CUTMa-CBsI3b 00pa3oBaHa B3aMMHBIM
MepeKphIBaHUEM TOJIBKO P-P 35ekTpoHHBIX 0051aKO0B ?

1)
NH;

2)

[IpaBunBEHOTO
OTBETA HET

3)

CCly

4)

BCl;

5)

PCl;

3) Kakast u3 npuBeIeHHBIX MOJIEKYJ UMEET JJMHEHHOE CTpoeHue ?

1)
BeClz

2)Bce
yKa3aHHbIE
MOJIEKYJIbI
HMEIOT
JIMHETHOE
CTpOEHUE

3)

SCl,

4)

CO,

5)

H,O

4) B kakoit U3 NpUBEICHHBIX MOJIEKYJI IUTIOIBHBIA MOMEHT MOJICKYJIbI OOJIbIIIE HY IS ?

1) 2) 3) 4) 5)AunonbHbBIN
] ] MOMEHT BCEX
SIF4 CSz SlSz CzH(, [IPUBEICHHbIX
MOJIEKYJ paBeH HyJIs

5) BriOpaTh npaBUIIbHOE YTBEPKICHHUE !
1) 2) 3) 4) 5) OxucnautenbHoe
OxucmurenbH | OxucautenbH | OxkucnurensHo | Oxucautens | ynucio gocdopa B
0€ YUCII0 0€ YUCII0 € YHCJIO HOE YHUCIIO P,0Os paBHO
yriieposa B azotra B NH; | yruepona B KHCIIOPOJIa | OKUCITUTEIbHOMY
CO meHplIE | paBHO CH4 menbie B F,O yuciay ¢ocdopa B




OKHUCJIUTEIbH | OKUCIIUTENBH | OKMCIUTENIBHOT | PABHO PH;
Oro uucia OMY YHCILY 0 ymucIa OKHCIIUTEIb
yriaepoza B yriaepoza B yriaepoza B HOMY YHCITY
CH,O CO, CH,0O XJIOpa B
CLLO
3AIAHUE 8
1) B kakoM 13 pUBEAEHHBIX COEUHEHNN OTCYTCTBYET JOHOPHO-AKIIETITOPHAs CBA3b
?
1) 2) 3) 4)Bo Bcex 5)
YKa3aHHbIX
KBF, Ca(HS)» coeMHeHuil Al(CN);
NH,CL MMeeTcs
JIOHOPHO-
aKILeNTOpHA
s CBSI3b

2) Kakoe u3 NpUBEAECHHBIX YTBEPKACHUM HEBEPHO ?

1) ¥V atroma 2) 3) ¥V atroma 4) 5) B monekye
XJiopa ¢dTopa umeercs SCl; cBs3u
Bce B monekyne
UMEIOTCS TpU 0JlHa o0Opa3oBaHbI 32
YTBEPKACHUS B,03 umerorcs
HETOACIICHH HETIOCIICHHBIX cyeT
BEPHBI nge [Iu-ces3u
BIX TAPBI napsl MepEKPhIBAaHUS
AJIEKTPOHOB B 3JIEKTPOHOB B P-P
COECIUHEHUU coenunenun HF 3JIEKTPOHHBIX
CLL,O 00os0uek
3) B kakoi#i u3 ykazaHHBIX MOJIEKYJI UMEET MECTO sp2 TUOpUIA3AITUS DJICKTPOHHBIX
ob6omouek ?
1) 2) 3) 4) 5)
SiH4 P,0s5 SbH; BH; [IpaBunbHOTO
OTBETA HET

4) B xakoil U3 NpuUBEJEHHBIX CO

eAMHCHUN YHEPTHS CBS3U HanOobIIas (CM. TaOIIHUILY )

1)
SiCl,

2)

CF4

3)

CO,

4)

H2C2

5)

SIIC14




5) Kaxkoit u3 mpuBeIeHHBIX 3JIEMEHTOB HE MPOSBIISIET B COSTUHEHUAX BaJICHTHOCTh

PaBHYI0 HOMEpPY TPYIIIbI 7

1) 2) 3) 4) 5)
F B Cl Na Be
3ATAHHUE 9

1) Kakoli u3 yka3aHHbIX OKCUJ0B B3aUMOJIEHCTBYET C KUCIOTOU ?
1) 2) 3) 4) 5)

CI‘zOg CUQO V205 BaO MIIOz
2) BeibepeTe nmpaBUIbHOE YTBEPKICHUE
1) 2) 3) 4) 5)

CrOs Ca(OH), HCl [IpaBunbHOTO KOH
B3aUMOJICUCT | B3aUMOJCUCTB | B3aUMOJEHUCTBY OTBETA HET B3aUMOJCUCTBY
Byer ¢ Cl,O yer ¢ N,O et ¢ Zn(OH)xc et ¢ SOsc

o0pa3oBaHuEM o0pa3oBaHHEM

COJIM 1 BOAbI

COJIM 1 BOABI

3) B xakoMm ciyuyae B3auMOI€liCTBUE HEBO3MOKHO ?

1) 2) 3) 4) 5)
HNO; + CaO | CrO; + HCI CaCO;3; + HCl1 | Zn(OH), + HC1 | Bo3moxHO BO
BCEX
MIPUBEICHHBIX
cydasix
4)Kakoe yTBepKI€HUE SIBIISIETCS HEBEPHBIM ?
1) [Tpu 2) 3) Ipu 4) IIpn 5) lpu
B3aUMOJICUCT B3aMMOJICCTBU | B3aMMOJECUCTBU | B3aUMOIECHUCTBU
i CuSO4 1 Bee 1 NaHSO, u 1 (CuOH),SO4 | 1 Ba(OH), u




Cu(OH);
obpazyercs
COJIb M BOJIA

YTBEPKACHHUS
SBIIAIOTCA
BEpPHBIMU

NaOH
obpazyercs
COJIb M BOJIA

u H2 SO4
obpazyercs
COJIb U BOJIA

H>S04

oOpa3yercs
COJIb ¥ BOZIA

5) B kakoM u3 NMpUBEICHHBIX COCTMHEHUN CTETICHb OKUCIICHHUS MapraHia +6 ?

1) 2) 3) 4) 5)
Ca(HMnO3)2 Ca(MnO4)2 HzMIlOg Ml’l207 KHMHO4
3AJIAHHE 10
1) C kakum U3 yKa3aHHBIX BelllecTB B3aumojeicTsyer FeO ?
1) 2) 3) 4) 5)
KOH HZO HzSO4 BaO CuClz
2) C xakuM yTBepkieHueM Bbl He coriacHsl ?
1) 2NaOH |2) 2NaOH+ | 3) FeSO4 + 4) Cu(OH), 5) ZnO
+ Cl,0; > H,SO4— 2NaOH — + 2NaOH +NaOH
—2NaClO; —>Na,SO4 + —Fe(OH), + Peakius ne Peaxnus uner
+H,0 2H,0 Na,SOq4 uaeT
3) B3anmoeiicTBre KaKuX BEIIECTB, 3 YHCIIa MPUBEIACHHBIX, MOKHO ITOTYIHUTh
KHCJIOTY ?
1) 2) 3) 4) 5)
CuSOy4 + [IpaBunbHOTO Si0, + H,O AgNOs; + HCI KOH + Si0,
NaOH OTBETa HET

n30erTkOM H, SOy ?

4) Kakoii U3 ykazaHHBIX IPOAYKTOB 0Opa3zyercs npu B3aumozeiictsuu Ca(OH),c

1)
CaSO,

2)

Ca(HSO4)2

3)

IIpaBuibHOTO
OTBETa HET

4)

(CaOH)z SO4

5)

H,O




5) B xakoM 13 MpUBEICHHBIX COCTMHEHUH CyMMa OKUCIUTEIBHBIX YUCEN a30Ta U
BOJIOpOJia paBHa +4 ?

1)
HNO;

2)

NH3

3)

NyHy

4)

HNO,

5)

NH4Cl

3AJAHUE 11

1) B kakux u3 NpUBEACHHBIX CIIy4aeB XUMUYECKOE B3aUMOIEHCTBUE HEBO3MOXHO ?

1)) 2) 3) 4) 5)
Al,O3; + HCI SO; + H,0 Si0, + KOH Cl,03 + H,SO4
SGOQ + H20
2) BeiOepuTe npaBUIbHOE YTBEPKICHNE
1) 2) Bece 3) 4) Ilpn 5) KOH
Sr(OH), yrBepxkaeaus | Fe(OH), B3aUMOJICUCTBU
HE
u
B3aUMOJICUCT | HENPABUIIbHBI | B3aUMOJEHUCTBY B3aUMOJICUCTBYE
BYET C €T C Cu(OH),cCO, TC
oOpa3yercs
AgCl H,SO4 BC(OH)z
CuOn H2C03

R,03 (R — cooTBETCTBYIOIINI 3JIEMEHT)

3) Ykaxure KHCJIOTY, U3 YUCJIa IIPUBCACHHBIX, KOTOpOﬁ COOTBCTCTBYCT aHI'MAPUT

1) 2) 3) 4) 5)
H;POy4 HNO, HCIO H,SOy4 HNO;
4) Kakas u3 MpuBeICHHBIX PEaKIMii HEBO3MOKHA B pacTBOpe ?
1) AgCl+ |2) BaCl,+ |3) Fe(OH); + |4)Bce 5) NaHCO; +
Na,SO4— Al,(SO4); > | HCl—> yYKa3aHHbIE NaOH —»
peakuuu
—>AgyS0Oy4 + —>BaSO4 + —FeCl, + H,O —>Na,CO5 +
NaCl AlCl; BO3MO>KHBI H,O

5) KakoBa cTenenp okucieHus a3ora, Bxoasimero B coenuaenne NH4Cl ?

1)

+3

2)

3)

+5

4)

+4

5) Bonbmie yem B
N,O

Ha YeThIpe




3AIAHUE 12

1) KakoMy 13 npuBe€HHBIX OKCHJIOB COOTBETCTBYET T'MPATHOE COEANHEHNE,
OTHOCSIIHECS K KJIaCCy OCHOBaHUM?

1)
BaO

2)

Cl,03

3)

N203

4)

K,O

5)

Si0,

2) B xakoM U3 IPUBEJEHHBIX CIy4YaeB NPOAYKTHI PEaKIIMI 3alI1CaHbl HENIPaBUIbHO?

1) 2NaOH
+7Zn0—

—>Na,Zn0,
+H,0

2)

Ca(OH), +
CO;—>

—CaCO; +

H,O

3)

CaO +

C1203 —>

—Ca(Cl0Oy),

4) Cu(OH), +
2HNO; >

—>Cu(NO3), +
2H,0

5) SiO; +
2NaOH —

—)NaQSiO3 +
H,O

3) Kakyto kucioty, U3 unciia mpuBeIeHHBIX HEb3sl MOJYyYUTh B3aUMOJICHCTBUEM
KHUCJIOTHOTO OKCHIa C BOIOH ?

1) 2) 3) 4) Bee 5)
) yKa3aHHbIE
HzSO4 HQSO3 HleOg KHCIIOTEL HP03
MOYXHO
MOJIYYUTh
B3aMOJIENCTBUA
€M KHCJIOTHOTO
OKCHJa C BOAOU
4) B xakoMm cityyae B3aUMOJAEHCTBHE BO3ZMOXKHO ?
1) 2) 3) 4) 5) Bo Bcex
YKa3aHHBIX
BaSO4 + Ba(OH), + K,CO; +ZnS Ag+ ZnSOqy CrTyuanx
NaOH HCl B3aMMO/ICUCTBHUE
HEBO3MO>KHO
5) Kakoga crenens okucnenus cepsl B coequnenun Ca(HSOy), ?
1) 2) 3) 4) 5)
+6 [IpaBunbHOTO +4 -2 -4
OTBETa HET

3AJIAHUE 13




1) BeiGepute npaBiIbHOE YTBEPIKICHHE

1)
Mn207

Bsaunmonerict
BYET C

HNO3

2)
Rb,0

Bsaunmogerict
BYET C BOJIOU
c
oOpa3oBaHue
M OCHOBaHUS

3)
Bce
YTBEPKICHUS
BEPHBI

4)
Zn0O

B3anmoneiictBy
€T C BOJIOH

5) CuO+
2NaOH —

—Cu(OH), +
NazO

OKCHIa C BOOOMH ?

2) Kaxoe u3 YKa3aHHbIX OCHOBAHUIN MOXKHO MOJIYyYNUThb B3aUMOCUCTBHEM OCHOBHOI'O

)
Ca(OH) 2

2)

CU(OH) 2

3)

Mg(OH),

4)

FG(OH) 2

5)

MI’I(OH) 2

3) B pe3ynbraTe Kakoi U3 yKa3aHHBIX peakiuii o0pazyercs coyb 1 Boja ?

1) 2) 3) 4) 5)
Zn +H>SO4 Bo Bcex Al, O3 + HCI NaCl + H,SOy4 Cu(OH), +
YKa3aHHBIX HNO;
peaKuusax
4) B xakoMm U3 IPUBEJEHHBIX CIy4aeB 00pa3yeTcsi OCHOBHAS COJIb 7
1) 2) 3) 4) 5)
Be(OH), + Cu(OH), (136.) KOH + HNOs CuO + H,S0O,4 KOH(H36_) + HCI1
H>S04 (us6.) + H,SO4 (u36.)

5) B xakoM 13 nMpUBEICHHBIX COCTMHEHUN CTETICHb OKHMCIICHHS a30Ta +3 ?

1)
Cu(N03)2

2)

NH3

3)

KNO,

4)

Ca3N

5)

NH4Cl

3AJAHHME 14

OTHOCAIIHECA K KJIaCCY KHCJIOT ?

1) Kakxomy U3 npuBeAEHHBIX OKCHUJIOB COOTBETCTBYET FMAPATHOE COCIUHEHHE,

1)

N203

2)

CSQO

3)

AL, O3

4)

Hu onHomMy n3
YKa3aHHBIX

5)

Cr203




2) Kako#i mpoayKT peakiiuu MOXeT oOpa3oBaThes npu B3aumoaeictsun AI(OH); +

KOH ?
1) 2) 3) 4) 5)
AI(OH)3cKO
K,0 H KAIO, Al O3 H,0O
He
B3aMOJIENICT
BEYT
3) BriOepuTte HEempaBUILHOE YTBEPXKICHUE
1) [Tpu 2) Bce 3) Ipu 4) IIpn 5) Ipu
B3aWMOJICUCT | IPUBEICHHBIE | B3AMMOJCUCTBH | B3aUMOJCHCTBU | B3aMMOJCHUCTBUU
BUM Mg u u
YTBEPKACHUS COJIbHOM
C KUCIIOTOU MIPaBUIIbHBI KHCJIOTHI U KHCJIOTBI C KHCJIOTBI C
oOpa3yercs OCHOBaHUS OCHOBHBIM COJIBbIO
COJIb U oOpazyeTtcs OKCHJIOM oOpazyeTtcs
BOJIOPOA COJIb M BOJA obpazyercs HOBas COJIb U
COJIb M BOJA KHCJIOTa
4) B pesynbraTe Kakoil MPUBEICHHBIX peakinii coyib He oOpa3yercs ?
1) 2) 3) 4) Bo Bcex 5)
MIPUBEICHHBIX
K+Cl, SO, +Na,O Mg + CO, Fe + HC1
peaKIusx
oOpa3yercs
COJIb

5) B xakoM u3 npHUBEIECHHBIX COEIMHEHUI CTENIEHb OKUCIIEHUS XpoMa MeHble +6 ?

1)
Ca(Cr02)2

2)

CI'03

3)

K2Cr207

4)

Na2CI'04

5) Bo Bcex
yKa3aHHBIX
COCIMHECHHUAX
CTETICHb
OKHCJICHUS
xpoma +6

3AJAHHME 15

1) B kakux uz NMPUBCACHHBIX CIIYHYaCB XUMHUUYCCKOC B3aUMOICUCTBHE BO3MOKHO ?




1)

2) 3) 4) 5)
Hu B ogHOM P,O5 + Si0, K,O + H,0 Cu,0O + NaOH
Na,O + HCl | u3 ykazaHHBIX
2) BeiGepuTe npaBUIIbHOE YTBEPKIACHNE
1)) 2) 3) 4) 5)
KucnorHocTts )
Cr(OH); OCHOBAHILS Bce Ba(OH), Li,O
. YTBEPKICHUS .
OcHoBHOM OTIPEIENACTCA | HETABHIBHBI AmMpoTepHbIit CootBeTcTBYET
THIPAKCUTT — TUIpaKCu OCHOBaHHUE
THJIPOKCUIIBH LiOH
BIX TPy,
CoJiepKaIUXC
sI B MOJIEKYJIE
3) Kakoii u3 npuBeneHHbIX OKCUA0B pearupyeT ¢ H2SO4 ?
1) 2) 3) 4) 5)
NzO CI‘O3 B203 CuO Mn207
4) B pe3ynbrare Kakoil IpUBEIEHHON peakuu o0pas3yercs coiib U Boja ?
1) 2) 3) 4) 5)
Al(OH); + CaO + SO, N,Os5 + HCl Hu B omHOM 13 Mg + HCI
KOH YKa3aHHBIX

5) B kakoM u3 NMpUBEICHHBIX COCTMHEHUN CTETICHb OKHCIICHUS dJIeMeHTa +6 ?

1)

AI(NO3);

2)

HzCI’zO7

3)

V205

4)

HMnO 4

5)

HCI‘Oz

2. T 2. Tema « XuMHnuyecKkass KHHETHKA M paBHoBecuey. [Ipumep 3aganuii niad

TECTHPOBAHUSI.
Bapuanr 1.
Ne TecToBbIli BOpoC Makec.
Oann
1 | 1. Bo CKOJIBKO pa3 yMEHBIINTCS CKOPOCTh PEAKIIHH, €CIIH TeMIeparypy ¢ 35°C 3

noumsuth 10 15°C mpu ) = 295 ? 5




1) 2,5 |2) 20 3) 50 |4) 2,57 5)
6,25
2. K yemy npuBeieT MOBBIMICHUE TEMITEPATYPhl B CUCTEME
Nz(ra3)+3H2(rag) (—)2NH3(rag) , AH<0?@3,4)
1)K 2)K 3)K 4)K 5)K
YMEHBIIICHUIO YBEIIMYCHUIO | YMCHBIIICHHIO YBEIINYCHUIO YMEHBIIT
KOHIICHTPAITUU KOHIICHTPAll | KOHIICHTPAI[UH KOHIICHTPAIIUU | CHUIO
N, u NH; NH; N, KOHIICHT
paruu
H,

3. Kak u3mMeHuTCs CKOPOCTh NPSIMOM peakiuu

YBEJIMUUTH JAaBJIEHUE cMecH B 4 pa3a? (2)

C(TB) + COz(ra3) (_)Zco(rag) , €CIIH

1) Ymenbmures | 2)YBenuuutces | 3) YBenuuutcs B | 4)IIpaBunbsHoro | 5)
B 4 paza B 4 paza 16 pa3 OTBETA HET YMeHb
LIUTCS B
16 pa3
4. Kakoe BbIpa)X€HHE COOTBETCTBYET KOHCTAHTE PABHOBECUS PEAKIINU
3FG(TB) + 4H20(ra3) > Fe; O4(TB) + 4H2(rag) ? (3)
)] 2) 3) 4) oG "Cro, 5)
4 CH,U*C;G 4o
4 K = ¢ b C H, i K CHz
K = CHz Cu.o K_C4 Cflzo
= H,0
H,0

5. 02 (ras) + 2N2 (ras) € 2N20(ra3). B cocrosnnu paBHOBECHUA

CN2 = 0,2 monw /JZ;CN20 = 8 monv /1. Onpenenurts UCXOTHYIO

KoHLeHTpamuio O, . (5)

) 4

2) 5

3) 12 |4

12,2

5)Ucxo
THBIX
JTAaHHBIX
HE/IoCTa
TOYHO
VTSt
roJryye
HUA
OTBETa

Bapmuanr 1

[Ipumedanue: mpaBUIIbHBIE OTBETHI YKa3aHbI B CKOOKaX.
IosHblIii KOMIIEKT OneHOYHBIX cpeAcTB T 1 B koiuyecTBe 14 BapuaHTOB.




1. BO CKOIIBKO Pa3 YMEHBIIMTCS CKOPOCTh PEAKIHH IpH OXJIaxaeHuH cucteMbl ot 60°C 10
30°Copu /' = 27?
1) 30 2) 3 3) 8 4) 2 5) 60

2. K yemy npuBefieT NOHMKECHHE AABIEHUA B CUCTEME 3Fe () + 4H2O ras) <> Fe304(m) +
4H2(ra3) ?

1) K 2) K ymenpmienuto 3) K yBenuuenuto 4)Konuentpa 5)

YBEITUYCHUIO KOHIIeHTpanuu H,  KOHIeHTparuu IIHSt napoB PaBHOBecue

KOHIIEHTPaLUK1 H,O BOJBI CUCTEMEI HE

H, ocrtaeTcs 0e3 HapylIHUTCA
W3MCHCHUS

3. Kak M3MEHHTCSI CKOPOCTh MPSIMOM peaKkuu 2C0O + 0, >2C0O; , ecnmu U3MECHUTH

koH1eHTpanuio CO ¢ 2 1o 6 Monb/n. , a koHueHTpanuto O,c 3 10 1 Monw/i. ?

1) VBenmuurca 2)YBenuuutcs B 36 3) YBenuuurcs B 4) 5)VBeauuur
B 32 paza pa3 10 pa3 VYBenuuutcs B ¢ B 3 pasza
8 pa3

4. YKka3arb BbIpa)KCHUE KOHCTAHTBI PABHOBECHS PEAKUUH 2718 (15) + 302 (ras) = 2200 (5 +
2S03 (ras) ?

1)) 2) 3) 4) 5)
Cs*Co Co*Csa
CZnO * CS02 C 3 2 K= 2 *CZ_ = 2 *C
K _ 02 ZnO SO, ZnS (o)

- CZnS * Co2 K = 2 — 3
C SO, COZ

5. 4NH3(ras)y + 502(masy € 4 NO(ayy + 6 HyO(as). B cocrosiHum paBHOBecus

Co, =6 mono /| n; Cy =3 mone /| a1 Omnpenenntsb HCXOTHYIO

KoHIeHTparuio O, .

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

Bapuant 2

1.CkopocTh peakuuy mpH moBsiueHnn Temmeparypsl ¢ 60°C xo 90°C Bospocia B 8 pas.

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

2. K yemy npuBeneT MOBBIIICHUE JABJICHUS B CUCTEME 2COras) T O2 (ras) <> 2CO02 (ras)



1) K 2) 3) K 4) 5) K ywmeHblieHU0
YBEIINYCHUIO Konnentpanu yBenmnuenutro  Konnentpamuss — koHueHTpauuu Oj
KOHLIEHTpauuu CO, konuentpaum O; ocTaeTcs
CO, ocraerca 0e3 u O, 0€e3 U3MEHEHN

M3MEHEHUS

3. Kak uzmenurcs ckopoctb npsMoid peakiiid  4NHj3(ras) + 502¢ras) <> 4NO(ras) + 6H2O (ras)
, ecnu koHueHtpanuio NHs yBennuuts B 3 pasa, a konnentpanuto O, B 2 paza?

1) VBenuuutca 2)Ysenuuutrc 3) 4) Venuuutcs 5) Ypenuuutcs B 113
B 6 pa3 1 B 22 pasza VYBenuuntcs B B 2592 pasa pa3
120 pa3

4. Kakoe BbIpaXXCHHME COOTBETCTBYET KOHCTaHTe paBHOBecus peakuuud Cy + CO,
(ra3) €>2CO0 (raz)?

1 2 3 4
) ) ) ) ) 5k - f: o
co, co
— C(sz K _ CC02 * Cc K — CéO K = C 2
CC * Cco2 Céo C €O, «

5. 2NOgay + O2  qan> 2NOy(  ray) . B cocrosaum  paBHOBecus
CN02 =4 monw / 7, C02 =3 monv / 1. Beruuciants HAYAIbHY O
KOHLeHTpauuto O, .

1) 4 2) 1 3) 5 4) 6 5) 9

Bapuant 3

1. Beruucnuthb }/ , €CJIIM CKOPOCTb PEaKUMU MPHU MOBBIINIEHUH TeMIEpaTypbl Ha 20°C

BO3pocia B 9 pas.
1) 2 2) 0,45 3) 4,5 4) 3 5 9

2. K uemy npuseneT noHuwxkeHus gaBieHust B CUCTEME  Crp) + Ooras) ¢>2C02 (ras) ?

1) K 2) K 3) K cMenieHuto  4) K 5) K

YBEIIMYCHUIO  YMEHBIIICHUIO pPaBHOBECHSI BIICBO YMEHBIICHH COXpPaHCHU

KOHIICHTpAlld  KOHIICHTPAIUU 10 10

u 0, (0]} KOHIIGHTpall KOHLIEHTpaIl
nu CO, 5471 CO,

HEN3MEHHOU



3. Kak usmenntcsa ckopocts 00paTHOM peakuud 4NHj3rasy + 502(ras) <> 4 NOasy + 6
HO(ra3), €Citn yBeMuuTh 00bEM CMECH B 2 paza?

1) 2) YMenbmiutca B 3)YMenbuiutcss B 576 4) 5)

YMenbmmrest 2 pasa pa3 YMEHbIIUTC Y MEHBIIUTC
1

B 80 pa3 sB2'"pasa  sB4pasa

4. VYkazatb MaTeMaTH4ecKoe BBIpAKEHUE CKOpPOCTH NpsSAMOM  peakLuu

3Fe(TB)+4HZO(I‘a3) (_>Fe3 O4(TB)+4H2(I‘a3) ?

1) v=k*G Gy, 2) 3O = k*C* 4)

5)
U:k*CFe*CHZO H,0 U:k*qe*% U:kﬁ:%

5. Haiitn HauanbHy10 KoHIeHTpaiuoo CO , eciii paBHOBECHbBIE KOHIIEHTPALIMKM B CUCTEME

Cl5 (ras) T COras) €> COCl (ra5) paBHbL: Cco=1,5 Mmonb/n;  Ccocp=0,5 Mounb/m.

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

1. Bo CKOJIBKO pa3 YBEIMYUTCA CKOPOCTh PEAKIMHU, €CIU MOBBICUTh TEMIEPATypy Ha 20°C

mpuy =47

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

2. K yeMy nipuBeieT NOHMKEHUE TEMIIEPATyPbl B CUCTEME

COQ(FEB) + Hz(ra3) > CO(FEB) + HQO(FEB) , AH>07?

1) K 2) K 3) K 4) K ymensmienuto 5) K
YBEJIMUEHUIO YMEHBIIECHUIO YMEHBIIECHUIO koHueHTpauuu CO,  yBeIUUYEHUIO
KOHIEHTpAalMM  KOHLEHTPALIMH  KOHIICHTpaLUuu KOHLIEHTpaLHX
CO, CcO H, n H,O

3. Kak m3menurcst ckopocts npsiMoit peakiu  Cly (ras) + Ho(ras) > 2HCI (1a5) , €cin 00peM
ra30BOi CMECH YMEHBIIUTCS BABOE?

1) He 2)VBenuuutcs B 3)YMmenbwmiurca B 4) YBenuuutcs B 2 5)

U3MEHUTCS 4 paza 4 paza pasa YMeHnbpurces
B 2 paza

4. Vka3aTb BBIp2KEHHE KOHCTAHThI PABHOBECHUS PEAKIUU FerO3 () + 3CO (a3

2F€(T3)+3 COz (raz) ?



1) 2) 3) 4) 5)

3 3 2 *
_ Ceo™*Crop, 3 , Co *Cr, k-3 C0
K=——>25 C 2 *
3 x (2 CCO K = co K=——2 - 3%Cpp.
" g = e C2,*C2 |
C 3 co , Cco Fe,0,
co

5. B cucreMe 2Nj (rasy T O2 (as) <> 2N2O(ra3) paBHOBECHBIE KOHIIEHTPALUU PAaBHBI:
Co2 = 8 mono / 1, CN20 =4 monv / 1. OrmpenenuTh UCXOAHYI0 KOHICHTPAIIUIO
0,.

1) 6 2) 12 3) 5 4) 10 5) 14
Bapuant S

1. Bo CKOJIBKO pa3 yBEJIMYHUTCS CKOPOCTh PEAKIIUH MPH MOBBIIIEHUN TEMIIEPATYPhI C 30°C o
0
60°C?

1) 2) 3) 6 4) 2 95) Hcxonupix

1,5 150 JIAaHHBIX
HEJIOCTaTOYHO  JIJIs
TIOJTy9CHUsT OTBETA

2. K ueMy npuBeJET NOBBIIICHUE 1aBJIICHUS B CUCTEME 3Fe@s) + 4H2O a5 <>Fe304m) +
4H (ra5) ?

1) K 2) K 3) PaBHOBecue 4) K 5) K yBenuuenuro
CMEILICHUIO CMEIIECHHIO CUCTEMBI YBEIIMYCHN  KOHIICHTPAIMH
paBHOBECHS paBHOBeCHS COXpaHseTCs 10 BOJIOpOJIa

BIIPaBO BJICBO KOHLIEHTpALl

WA TIapoB
BO/JIBI

3. Kak m3meHHTCS CKOPOCTh 00pa3oBaHus yriaekucnoro rasa mo peakuud 2CO(s) + O)

(ra3) €>2CO2 (ra3), €CIM YBEIMUUTH KOHIICHTPAIIMN PEarupyroNix BEMIECTB € 2 10 8 MOJb/I.
?

1) 2)¥Benuunutrc  3) YBenuuutcs B 64 4) 5) VBenuuutcs B 16
VBennuntcsa B s B 27 pa3 pasa YBemuuurcs pas
216 pa3 B 20 pa3

4. Kakoe BBIpa)KE€HHE COOTBETCTBYET KOHCTaHTe paBHOBecus peakuuu 4CuO () <>
2CHZO(TB) + OZ(ra3) ?

1) 2) K =C 4) _ 2% Cono * Co,
3) , 5y K=-—_—mo o
Cé 2 % 0, 4%C

_ u0 Cu, O ( K — Cu,0 CuO
K=—"— c*
CZQO *% C4 CuO

CuO




5. Haiitn ucxoanyro konuneHTpanuto NO; B cucreMe 2NOoras) <> 2NO(ras) T O2(raz), €CIIU

PaBHOBECHBIC KOHIICHTPAIIMU PABHBI CO2 = 2monw / ﬂ;CNo = 6.monw / 1.

1) 10 2) 4 3) 1,3 4) 73 5) Hcxonabix
JTAHHBIX
HEJAOCTATOYHO  JUIS
OTBeTa

Bapuanr 6

1.CKOPOCTh peaKiiy yMeHbIIaeTcss B 9 pa3 mpu nonmkeHun Temneparypy ¢ 90°C o 70°C.

Onpenenutb 7/ .
1) 180 2) 3 3) 2 4) 0,45 5) 4,5
2. Kakum 06pa3omM MOKHO CABHHYTH BIIPABO PaBHOBECUE CUCTEMBI ( B PaCTBOPE)

3NH4CNS + FeCl; €2 Fe(CNS); + 3NH,Cl ?

1) 2)  VYBenuueHueM 3) 4) VYBenuueHueM 5) YMeHbLICHHEM
VYMeHbLIEHHEM  KOHLIEHTpALUH VYMeHbIIEHHEe  KOHLIEHTPAIUH KOHILIEHTPaLu1
koHneHtpanuu ~ NH4Cl M FeCl; NH4Cl
FeCl, KOHIICHTpAIn

u NH4CNS

3. Kak u3smenutcs ckopoctb peakuiud  CO ras) + Cly (ras) < COCl; (ra3) , €CITH 0OBEM CUCTEMBI
YBEJIUUUTSH B 4 pasza?

1) Ymenpmmress 2)YBenmuuutcss B 4 3) He 4) Veeauumrtcst B 5) YMEHBIIUTCS B
B 4 paza pasa W3MEHUTCS 16 pa3 16 pa3
4. VYkazarb MaTeMaTHYeCKOoe BBIpaXCHUE CKOPOCTH PSIMOA peakiuu

27nS (TB)+3 O 2(r33)=2ZnO (TB)+2 SO 2(raz) ?
1) 2) U:k*czns*?’*coz 3 v=k*C2i 4) U:k*Cg 5) U:k*3*CO
2 h

v=k*C,3*C}

5. 2H70 (ra3) € 2H, (ras) + O, (ras) . B COCTOSIHUU paBHOBECHS

Cy, =10 mone /1;Cy , =1 monb /1. Beranciuts HavaibHyr KOHIEHTpamuio HyO

1) 10 2) 7,7 3) 9 4) 11 5) Ucxoanbix

JaHHBIX



HEIOCTATOYHO
JUISL  TIOJy4YeHUS
OTBETA

Bapuanr 7

0
1. Bo cKonbKO pa3 yMEHBLIUTCA CKOPOCTh PeakIMK MpH MOHMKEeHUH TemnepaTypsl ot 120°C o

80°C, ecru ¥ = 37

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

2. K uemy npuseneT nosblieHue TeMneparypsl B cucteMe  PClsy) < PCl3(rasy + Claras),
AH>07?

1) K 2) K 3) K cmemenuto 4) K %) K YMEHBIIICHUIO
YBEIMYCHU  YBEIWYCHHUIO  PaBHOBECHS cMenieHnto  koHneHTtpaiuu PCls

10 KOHIICHTpAlld  BIIPaBO paBHOBECHS

koHeHtpan u PCls BIICBO

nu Cl,

3. Kak u3MeHUTCsI CKOPOCTh MPSAMON peaKINu No(rasyT3Ho(ras) € 2NH3(r05) , €CIIN yBEIUUNTD

JlaBlieHHuEe cMecH B 3 paza?

1) 2)¥VBenuuurc  3) He 4) 5) Hcexonnbix JTAHHBIX
VBenunuurcs s B 3 pasza U3MEHUTCS VBenuuurcs HEJOCTAaTOYHO Ul HOJTYy4YEeHHUs
B 9 pa3 B 81 pa3 OTBETa

4.Yka3aTb BbIpa)keHHE KOHCTAaHTBI paBHOBecHs peakuuh  Fe3Ouummyt Ho (ras) & 3FeO(m +
HZO(ra3) .

1) 2) CH2 4) 5) KZS*QIZO*CFeO

3 K =
K= CHZ * CFc3(14 K= CHZO *CFeO 3) CH o K = i‘h’i@ C112 *CFg@
3
CHZO * CFeO CH2 * CFe304 : 72

5. 4HCl(ras) + Ooras) €> 2H2O(ras) + 2Cly (ras). PaBHOBecHE yCTaHOBMIIOCH NPH CIIEAYIOIIUX
KOHIIEHTPALUSX : COz = 9monwv / 1, CH20 = CCZZ =16 monv / 1.

Onpenennts HadaJIbHYI0 KOHIEHTpauuio O, .
1) 8 2) 17 3) 1 4) 29 5) 49
Bapuanr 8

1. CkopocTh peakiuy Npu OXJIAKICHUH C 60°C o 40°C YMEHBIINIIACH B 4 pasa.



Onpenenuts V.

1) 4? 2) 0,2 3) 4

2. K yeMy npuBeneT NOHM>XEHUE TABJICHUS B CUCTEME

(ra3) ?

1) K 2)K ymensmienuto 3) K
YMEHBIICHHIO KOJIMYECTBA koHneHTpanuu Cl,
KOHIIGHTpalluud  00pa3yromerocs

Cl, HCI

3. Kak um3MeHHUTCS CKOPOCTh IPSIMON peaKuu

4)
80

COXpaHEHH 4)
CMeILEeH

15010)

paBHOBE

CHUsA

BIIPABO

H>SO30¢) + S 2 () B pe3yJIbTaTe pa30aBlIeHHs PacTBOpa BTpoe?

1) Ymenpmmures 2) He usmenurcs
B 6 pa3

3) Ymensbiures B 9 pa3 4)

5) 2

2H20(ra3)+2C12(ra3) > 4HC1(Fa3)+ 0O,

5) K
CMEIIEHHUIO
paBHOBECHS
BJIEBO

Nazszo3(m) + HZSO4()K) = NaZSO4(>K) +

S)

VYMenpm1  YBennuuTcs

utcs B 3 B3 pasa

pasa

4. Yka3arb BBIpaKCHHE KOHCTaHTBI paBHOBECHs peakiun 6Fer03 () <> 4Fe304¢m) T Ooras)

?
1 2 6
) 6*C ) 4%C. *C 3) K :CLZOZI
K=— fe0% K= o Fe0, COZ Fe;0,
4%C, *C "
0, Fe,0, 6 CFQO}
5. 02 (ay +  2NOgayn <>  2NO2  (ray)-
Cro, =9 mone [ 1;Cy, =2 mono /1.
koHUeHTpauuo NO .
1) 7 2) 11 3) 15,5
Bapuant 9

4)

K =C,,

B COCTOSTHUH

Ornpenenurpb

4) 9

paBHOBECHs

HavyaJIbHYIO0

S5)UcxomHbl
X JAHHBIX
HETOCTATOY
HO IS
MOJTyICHUS
OoTBeTa

1. Bo CKOJBKO pa3 yMEHBIIHTCS CKOPOCTh PEAKIMU TIPH MOHMKEeHHH Temiepatyps Ha 30°C,



ecm ) = 47

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

2. Kak u3MeHHUTCS KOHLEHTPALlMU YYaCTKOB PEAKIMH, €CIM YBEIUUUTh KoHLeHTpauuto CO B

CUCTEMC COZ (raz) + H2 (ra3) : : Co(ra3) + H2O(ra3) ?

1) 2) VYwmenpmmutcs 3) VYBennuutrcs  4) YmMmenpmures  5)
VYBenuuuTCs KOHIEHTpaLUs KoH1eHTpauus H, KoH1eHTpauus H, [IpaBunbHOT
koHieHtpa, CO; 0 OTBETa
ns1 CO, HET

3. Kak u3MEHSTCS CKOPOCTh IPSIMOM pPEaKIuu Hj (ras) T Clogras) <> 2HClra3) , €cim

JaBJICHUE Ta30BOM CMeCH YMCHBIINUTD BTpOG?

1) 2) YMmenbmiutca B 3) Ymenbiutcest B 6 4) He uzmenurcs 5)
[TpaBunbHOr 3 pasza pas YMmenpmure
0 OTBETa s B9 pa3
HET

4. VYka3zaTh BbIpaXCHHE KOHCTAaHThl PABHOBECHS pPEaKIUU 2Fe(OH)3 () <>Fe203

(8 T3H20 (ras) ?

2 3
1) 2) k= CFe(:H)33 K =C "0 4) 5)
T CFez()3 CHZO |
K :M K = C :{ o
Creom, K =3*C, ,

5. B cucteMe O3 (rasy + 2N2 (ras¢> 2N2O(ras) paBHOBECHBIE KOHLEHTPALUU PaBHBI

Cy, =9 mow [ 15C, , =4 mow /[ a.

Ornpeaenutb UCXOAHYIO KOHIIEHTpauio Ny .

1) 4 2) 5 3) 13 4) 15 5) 17
Bapuant 10

1. Bo cKoJIbKO pa3 BO3pacTeT CKOPOCTh PEAKIMU MPHU MOBBILICHUN TEMIIEPATYPHI Ha 100°C

mpuy =27

1) 20 2) 3) 40 4) 2'0 5) 200
1000



2. Kakum H3MEHEHMEM KOHLEHTPALMH YYacTKOB pEaKIMU MOKHO CIBHHYTb BIIEBO

PaBHOBECUC CUCTCMBI 3NH4CNS(;K) + FGC13(>K) HFC(CNS% (%) + 3NH4C1 (%) ?

1) 2) 3) 4) VYMenblieHnio  5) YBennueHuem
[IpaBunbHOTO VYBenuuenn  YBenmueHueMm KoHreHtparuu FeCl;  koHueHTpanuu
OTBETa HET eM KOHIICHTpaIu FeCl;
koHuentpanr u NH4CNS
nu NH4Cl
3. Kak m3MeHHUTCA CKOPOCTb HPSAMOI peakiuu CaOp) + COxras) > CaCO3(r) mpu

YBEIIMYCHUU JTaBJICHUS BIBOE?

1) Ymenbmmres 2)Ypenuuut 3) He 4) VBemuuutcs B 4 5) YMmeHwmmurcs B
B 2 paza ciB2pa3a  U3MEHUTCS pasa 4 paza
4. Kakoe  BbIpaxeHME€  COOTBETCTBYET  KOHCTaHTE  paBHOBECHS  pPEaKIUU

FGS(TB) + 2CuSOy4 (t8) <—>Cu20(TB) + FGO(TB) +3S0, (ra3) ?

1) 2) 3) 4) 5)
CCMZO *C) Y *CF«() K :7@’:‘“’*%"’”
£= CCZ'uSO, S:MCFES o™ T K = CLS%OE 1 K=3 *CSO:
K =—
CS02

5. 4NH3 (ra3) + 502 (ras) > 4NO(ras) + 6H2O (ra5). Bbruncnute HayalbHYI0 KOHLEHTPALHIO
NH3 , eciau PaBHOBECHBIE KOHIICHTPALlH PaBHBI:
Cu, =8 momw /[ n;Cy =5 mone /| a.

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

19,25

Bapmuanr 11

0
1. Bo ckoibKO pa3 yBEJIMYUTCS CKOPOCTh peakuy Ipu MoBbIIeHnH Temneparypsl ot 180°C no

200°C, ecu ¥ = 37

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

2. K KakOMYy H3MCHCHUIO KOHLICHTpaLII/Iﬁ BCIICCTB TIPHUBCACT IMOBBIIICHHUEC TEMIICPATYyphl B

CUCTEME ZCO(Fag) + 0, (ras) ~2C0, (ras) > AH<0?

DK ymenpmiennto  2) K yBenuuenuto 3) K yBenuuenuro 4) K 5) K
KOHLEHTpaluu KOHLIEHTpaLuu koHUeHTpauuu CO,;  yMEHBIICHHIO YMEHBIIIEH
O, (0]} KOHIICHTPALIUU 19100)

CO KOHLIECHTP



aru CO,

3. Kak u3MEHHTCS CKOpPOCTh MHPSIMOHM peakiuu 3H2 (rasy T Nogras) €>2NH3(ras), €cam
KOHIleHTpauuio H, yBennuuts B 2 paza?

1) YBenuuutrcs B 2) IlpaBunbHoro 3) VYBenuuutcs B 2 4) Ypenuuurcs B 5S)

8 pa3 OTBETA HET pasza 9 pa3 VBenuuur
ci B 6
pas3

4. Kaxkoe BBIPKCHHE COOTBETCTBYET KOHCTaHTE paBHOBECHS peakuuu

2CuO(TB) + CO, (ras) + HzO(m) (—)CH(OH)2C03 (tB) ?

1) K C(z.‘u()*c(‘oz*CHza 2) K = 1 3) Ccu(ou)zca; 4) 5)

K =
* * * (2
CCu(()H)2 oy CCOZ CHZO Cuzo Cc‘03 Cc‘ua

> Ceo,

5. 4HCI a5y + 202 (rasy <> 2H2O0(rasy + 2Cly (ra3). PaBHOBECHBIE KOHIIEHTpAaLlUU PaBHBI
Cuag =8 momw [ n;C, , =Cgy =16 mome /1. Omnpenenuts  HavanbHYIO

koHuentpanuto HCI .

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

Bapuaur 12

1. Bo ckoabpKO pa3 yBEJINYUTCSI CKOPOCTh PEAKIIUU NTPU NOBBILIEHUH TEMIIEPATYPhl OT 30°C no

70°C, ecu ¥ = 37

1)Mcxomusl  2) 12 3) 3% 4) 81  5) 61
X JaHHBIX

HEO0CTAaTO4

HO I

HO.IIy‘ICHI/ISI

OTBETa

2. K kakoMy HM3MEHEHHIO KOHICHTpALMii BEIIECTB MPHBEACT IOBBIICHHE TEMIICPATyphl B
cucTeMe CO2 (ras) T H2 (ras) > CO (rasy T H20-Q, Q<0, AH>07?

DK 2) K yBemuuennro 3) K cmemennio 4) K %) K
yBenuueHu  KoHmeHtpamuu CO paBHOBECHS YBEIMYEHUIO YMEHBIIIEHUIO

10 BJICBO KOHIICHTPALIMU  KOHIICHTPAIX

KOHILIEHTpAIl H, u CO

nu CO,

3. Kak u3MeHUTCS CKOPOCTh MPSIMOM peakuuu CO (ras) T Clogras) <> COClyras), ecim



yBennuuTh KoHIeHTparuio CO ¢ 3 1o 12 monw/m, a korrneHTpanuio Cl,c 2 10 6 Mmob/n?

1) 2) VBemuuutcs B 72 3) YBenuuutcs B 4) YBenuuutcs S)
VBenmuuures  pasa 3,6 paza B 36 pa3 YMeHbIINTCA
B 12 pa3 B 12 pa3

4. Kakoe BbIpa)KEHUE COOTBETCTBYET KOHCTaHTE paBHOBeCUs peakuun 2FeO () <>2Fe (1) +
02 (raz) ?

1) 2) 3) 4) 5)

CI%‘e*CO K = Crz"eo KZPO K:L —
K- z ; K=C,

5. B cucreme 2H; a5y + O2 (rasy <> 2H2O(ras) , paBHOBECHBIE KOHIIEHTPALIUU PaBHBI
Co, =5 mone [ n;Cy , =4 momw /[ a.

Boeruncnuth McxonHy1o KoHIeHTpauuio O .

1) 22 3 3) 6 4) 5) 11

Bapuant 13

1. Bo CKOJBKO pa3 yBEJIMYHUTCS CKOPOCTh PEAKIIMU MPH MOBBIIIEHUH TEMIIEPATYPHl HA 10°C,

ecm ) = 3?

1) 10° 2)AcxonHbIX JaHHBIX 3) 310 4) 30 5)
HEJIOCTAaTOYHO A 3
TTOJTy9YCHHUS OTBETA

2. K uyemy mnpuBener yBenuueHue koHueHTpaumu NHjs; B cucreme 3Hy (ras) +
N2(ra3) (_)ZNH3(ra3) ?

1) K comemennto 2) K cmemenuto 3) K 4) K %) K
paBHOBECHsI BIIPAaBO  PABHOBECHS BJIEBO YMEHBIICHUIO YMEHBIICHUIO yBeJIH4e
KOHICHTPAllMU  KOHLIGHTPALlUU  HHIO
N, H, KOHLIEHT
paruu
H»

3. Kak usmenutca ckopoctb oOpatHol peakiuu 2NO(ras) + Oogasy <> 2NO2 (ray) , €CIH
YMEHBIINUTH AaBJI€HHUE CMECH B 4 pa3a?

1) He usmenurcs 2) VYmenbmutcs B 4 3)YMenbmutrcs  4) YMeHbIIUTCS 5)
pasa B 16 pa3 B 8 pa3 YBenny
utcs B 4



paza

4. YKka3atb MAaTEMATHYCCKOEC BBIPAXXCHUE CKOpOCTH Hp}IMOﬁ peakoun
3FeS (B) +2CuSO4(TB) <> Cu2 O (TB)+F€O (TB)+3 SO 2(raz) ?

2) 3) 4) 5)
— 3 _ 3
U:k*CFeS*CéuSO4 v=Fk*3* Csoz V=k*Cpo*Coio*Cso, L=k*Cg,

)U:k*Cm, *Cao*3%Cyo,

5. Hy (rasy + CO2 (ra5) <H2Ora5)TCOras). B cocrosumm pasnosecust  Cco, =2 MOJIB/TI;

Ch , 0=4 Mounb/n. OnpenenuTs UCxoaHyo KoHuenTpammio CO,.

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

Bapmuanr 14

0
1. Bo ckoibKO pa3 yMEHBIIUTHCS CKOPOCTh PEAKLUHU MpH oxJaxJaeHuHu cuctemsl ¢ 60°C 1o

30°Cupu ) = 27

1) 30 2) 3 3) 8 4) 2 5) 60
2. K ueMy mpuBeIeT MOHMKEHUE TEMIIEPATYpPhl B CUCTEME NorasyT3Ho(ras) € 2NH3 003y
AH<07?

1) K 2) K yBenuuenuto 3) K 4) K yBenmuenuto 5) K
YMEHBIICHUIO KOHIIEHTpPAILUN YMEHBIICHUIO KOHIIEHTpauu N,  yMEHBIIIEHU
KOHLIEHTpaLuu NH; KOHLIEHTpaLUuu 10

N, NH; KOHIIEHTpAIl

nu H,

3. Kak usmenurcs ckopocts npsmoi peakiu 4NH3 (ras) + 502 (ras) € 4NO(ras) + 6H20 (ras),
€CJIM YBEJIMYUTh 00beM cMecH B 2 pa3a?

1) Ymenbmutcss B 2) YMenbmutes B 3) YMenbmutress 4) YMeHbIIUTCS B 5)

80 pa3 2 paza B 567 pa3 28 pasa YMeHbIINTC
1 B 4 paza
4. Kaxoe BbIpa)KEHUE COOTBETCTBYET KOHCTaHTe paBHOBECHS peakuuu

3Fe s t4H20 (ras) <> Fe30 4¢m) t4H 2 (ras) ?

b 2) k= Cre0 "G, N 5)
K- Cr.*Cho C.*Crro Tl _ Crio, *4*Cy, . 4*G,
Creo, *Ch, 4%Cp0*3%Cp, 4xC,,

5. O, (ra3) + 2N, (raz) €> 2N20 (ra3). B COCTOSIHUH paBHOBECHS



C 0, = 8 mono / n;C N, 0 = 4 monv /1. Onpenenuth UCXOIHYIO KOHIGHTPAIIHIO
0O,.

1) 6 2) 12 3) 5 4) 10 5)
14

4.T. 5. Tema: «['anbBannuyeckue dJeMeHThI». [IpuMep 3axauni 1151 TECTUPOBAHNS:

Bapmuanr 1
Ne| TecroBb1i1 Bonpoc Makec.
Oann
1 3
VYkaxure
BEJTUYHUHY
+0,26 |+0,34B| +0,28B | +0,4B |[IpaBunibHOTO
AIEKTPOJIHOT
o B OTBETA HET
MOTEHIIMAaa
MeIu Ha
rpaHuIe
Cu’|Cu*",
eciu
Ccu”'=0,01
Mons/n. (3) 3
2
1 5
4
2 3
Bri6epute 3apsin  |B mporecce
NIPaBUIBHOE | Ni- paboThI )
yT- Ni B SMeKTpoj [emenTa [IpaBuns [NiB 0,001 M
0,01 M HBIX pactBope
BEPIKICHHUE aB KOHIIEHTpAIl i
otHocutensH |PACTBO 0,001M |us NiSO4 y yreepxa INiSO, —anon
pe €HUI HET
0 i pacTBope [aHoaa
rajbBaHH4eC NiSO4 NiSO4 |yBenmuumBae
— KaToJl
KOTO MTOJIOXKUT |TCS
3JeMEeHTa eJeH
Ni|NiSOg4||Ni OTHOCHUTE
SO4|Ni JILHO
JIPyroro
0,001 M0,01 by
ANEKTPOA




(6, 8)

10

Kakoit
poI1iecc
HMEET MECTO
pu pabore
raJbBaHUYCC
KOTro
2JICMEHTA,
COCTaBIICHHO
ro u3
MOJTyDJIEMEHT
OB:

Sn|SnCl; u
Fe|FeCl,?(15
)

a”oze:

Sn—- 2e

2+
= Sn

11

Ha
Katone:

Fe?" +2¢
= Fe

12

Ha xarone:

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

13

Ha
aHoIE:

2CI'- 28
= C12

14

Ha anone:

Fe -2 =
Fe?*

15

Kakas u3
NIpUBEACHHBI
X CXEM
MPaBUIBLHO
OTpaXkaeT
MEXaHU3M
paboThI 1Ienu
rajJilbBaHH4eC
KOT'0
DJICMCHTA:

SH|SHSO4HH2
SO4|Cu, Hz?
19

al

Sn|SnS

O4/[H2

SO4|Cu

7H2

H+

Sn|SnSO
4|[H2S04|
Cu, H2

S

2+
Cu

17

Sn|SnSO4||

1, S04|Cu,

H,

2+
Sn

18

Sn|SnSO
4||H2S04]
Cu, H2

4—

SO,>

19

€

—

>
SH|SI’ISO4HH2

SO4|Cu, H,

SO~

20




16
5 3
Kakoe OJIC
YTBEPKICHUE S JJIEMEHTAa
MPaBUIILHO A BO3pacTaer
oTHOCHTENBH | CMCH apu
a DJIC =E°|1P OIC =E |DJIC = E°
+ BB HUU 2+ 2+
0 31C —— o) CAC °cu” |cu— |Fe” JFe — E°
3JIEMEHTA: _ po |aHUOHOB Eow.2" 2+
SIOT U3 Cu— 3. Fe |Fe [Cu |[Cu
. 2+|F Cr,O77 B
FelFeSO4|/H, |bopm ¢ e
SO‘ c 4 ‘72 bopmy pacTBop
u, H,? eI
4| s 112 sto4
(22, 23) Hepuer
a
24 25
22 23
21
IIpumeyanue: npaBUJIbHbIE OTBETHI YKA3aHbI B CKOOKAX.
[Moanblil KOMIJIEKT oLeHOUYHBIX cpeacTB T 5 B koamuecTBe 13 BapuaHTOB.
Bapmuanr 1
Ykaxure
BEJINYUHY
3JIEKTPOIHOTO
HOTEHIIMAIa Ha
-1,66 B -1,70 B -1,62B -1,78 - 3,66
I'paHuIle
P B B
+
AlYAP" | ecrn
+
Ca’'=0,01 1 2 3
Monb/n 4 5
Bri6epute Cu- Ni-
MpaBUIbHOE 3JIEKTPO] AIEKTP
Ni — ano Ni — Ha
YTBEPXKJICHUE s 3apsuKeH o
OKUCIAETCH KaTone
OTHOCHUTEJILHO OTpHIIATEIb 3apshKe i
rajbBaHUYECKOT HO npu pabote H BOCCTa
JIEMEHTA HaB-
0 3NICMCHTA oTHOcHTENp | 1eME MOJIOMK
e . JIUBaeT
Ni|NiSO4||H,SO HO N1 WUTEIbH
6 csI MOH
4|/Cu, H, ANIEKTPOA o o
Cu
OTHOCH




7 8 TEJIBHO
Cu
10
AIEKTP
ola
9
Kaxoit mportecc B oGmactu
He a”ozga
OCYIeCTRISETCS Ha xarone: yBEHUHBAC B snemenre: | Ha Ha
pu padore Cu®"+28 =Cu | Tcs 70’ +Cu2" = aHOZC. | KaToZe.
rajlbBAaHUYECKOT KOHIEHTpALl | 0 471" Zn—28 | 2H,O+
0 DJIEMEHTA, st ZnSOy — 7t |28 = H,
COCTaBJIIEHHOI'O 4 O0H
u3
nonysiemenTos : | 11
13
Cu|CuSO4 wu 12 1
Zn|ZnSO4 ?
15
€ € € >
Kaxkas u3 +— ¢ ¢
NIpUBEAEHHBIX «— -— ¢
CXEM IIPaBUIILHO CO|COC12||C11 C0|COC12||C C0|C0C12||Cu
oTpaxkaer C12|Cu UCIQ |Cu C12|Cu CO|CO CO|COC
MEXaHHU3M ClL,||Cu | 11]|CuCl
<—
paboTHI 1Ienn CL|Cu | 2|Cu
- 2+
rajibBaHu Cu _
YECKOTO ) ).
SJIEMEHTA: Cl Co
Co|CoCl,||CuCl, 18 cr cr
|Cu ?
16 17
19 20
OJ1C snemenra:
VYMeHbImmIIac
Cd|CdSO4||H,S Ecdzﬂc(i cranl | YMeHbIIMIa . Iloten | YMmeHb
04|Cu, H, MeHee Ch Uan IIMIaCh
KOHIIEHTpaIX
OTPUIATEIIbH | KOHIICHTpAIT KaToaa | MoJIIpu
YBEJIMYUIACH, s1 KATHOHOB
s crai -3arus




yYKaXuTe, Mo BIM KaTHOHOB Cu™ menee | Cu-
KaKoO MpUYnHE cd* MOJIOK | AJIEKTP
3TO MOTJIO UTEJIEH | oA
IIPOU30UTH?
71 23
22
24 25
Bapmuanr 2
Vkaxxute 3HaUEHHUE -0,184 B
3EKT-POTHOTO
IIpaBunbHOTO
MOTEHIIMaja Ha 0.159 B
2+ OTBETa HET -0,
rparmue POIPL™, | _ 0,068 B ~1,126 B
ecmt Cpy” =0,1
Mous/n
3 5
1 2 4
3apsag Ag
BuiG ANEKTPO/Ia B
piOepuTe 0.001 M

MPaBUIBHOE yT- ACTEODE Ags 0,001 M
BepIKICHIe Ags p p pacTBope [Tpu padore | IIpaBuibHOT
O THOCHTENLHO 0,001 M | AgNOs dosee HIIEMEHTA 0 OTBETa

pactBope | MOMOKHUTEICH | AgNO3 — KaToll | koHIEHTpall | HET
rajJbBaHUYECKOTO

) AgNO; — | 110 1 AgNO3

JJIEMEHTA!

AHON CPaBHEHHIO C
Ag|AgNO;||AgNO;3| ApyTHM y katona
Ag SJIEKTPOAOM YBCIINYUBACTC

A
0,001 M0,01 M
7

§ 8 9 10
Kakoii npouecc
MIPOUCXOUT MPHU
paGore Ha B snemenre: | Hakarone: Ha anopne: Ha karoge:

aHoJe:
raJIbBAHUYECKOTO




9JICMEHTA, 2H,0 —4e | Mg + Zn’ = 2H,O+2e=H, | Zn—-2e = Zn> + 28 =
COCTaBJICHHOT'O U3 =0, + Mg2+ +7Zn +20H" Zn*" /n
IIOJTY3JIEMEHTOB : 4H"
Mg|/MgSO4 n
Zn|ZnSO4?
12 13 14 15
11
€ € € €
€
Kakas u3 > < . —
MIPUBEIEHHBIX CXEM L o L L - >
Ni|NiCly|| | Ni|NiCl,||CuC | Ni|NiCl,||CuCl, | Ni|NiCl,||CuC
MPaBUIILHO )
OTPAKACT MEXAHHIM CuCl|Cu | ;|Cu |Cu 1,|Cu NgI\I|ICC:Ilz||C
uct p|Lu
paboTHI 1Ienn
rajlbBAaHNYECKOr0 R P <
AIIEMEHTA: Cl
B B Cu** Cu**
Ni[NiCl,||CuCl;|Cu? Cl Cl
16
20
17 18
19
OJIC
YBEJIMYUBACTC
Kakoe yTBepxkenune s pn OJIC ue
MPaBUIILHO 3aBHUCHUT OT
DJC = CMCLICHIH [MpaBunpubix | AC =
otHOcHTEIbHO D J[C 03 HoTeHIHaNa KOHILIEHTPaLUHU 0 o
JJIeMEHTA E A12 e cd kaTHoHOB AT | OTBCTOB HET EOCd3 e
Eca™ ca -dNIeKTpoa | NN
AI|AICL||CdClL|Cd B 06macts
2 OTpPHUIIATETbH
BIX 3HAUCHUM
24
22 23
21 25
Bapuant 3
VYKaxute
3HAYECHHUE
-2,38B [IpaBunsHorOo | —2,32 B -244B -45B
3JEKTPOJIHO
OTBETA HET
ro
MOTeHIIhAana




MarHuys Ha
rpaHHue

2+
MgMg*™,

€Clin

Cmg" =0,01
Moas/n

Bri6epute
MpaBUIIEHOE
YTBEPXKICHH
e
OTHOCHTEIb
HO
rajJbBaHUYE
CKOTO
JIIEMEHTa

Cu|Cu(NO3)
2||CL1(NO3)2
|Cu

0,001
Mons/n
0,01
Moas/n

Cu-
QJICKTpOA B
0,01 M
pacTBOpPEC
Cu (NO3)2
3aps-

KacTCA
TTIOJIOXKUTCIIb
HO oT-
HOCHUTCIIBHO

pactBopa

Cu-anexTpon
B 0,001 M
pactBope
3apsHKEH
I10JIO-
JKHTCILHO
OTHOCHUTEIBHO
npyroro Cu —
ANEeKTpoaa

Konuentp
anus
KaTHOHOB
Cu2+ y
aHoma
yMEHbIIIae
TCS TIPU
pabore
JJeMeEHTa

[IpaBuibHOTO
OTBETA HET

Cus 0,01 M
pacTBope

CU(NO 3 ) 2—
KaTro[q

10

Kaxkon
nporecc
MPOHUCXOUT
npu pabore
raJIbBAaHHNYEC
CKOTO
JIIEMEHTA,
COCTaBJICHH
oro u3
MOJTydJIeMEH
TOB :

Co|CoCl, n
Mg|MgCl,?

Ha anone:

Mg -2&e=
Mg2+

11

Ha xartone:

Mg™" + 28 =
Mgo

12

B
JJIEMEHTE:

Mg + Co*"
= Mg2+ +
Co

13

Ha karone:

Co*" +2&=Co

14

Ha anone:

2ClI" -2 =Cl,

15

Kaxkag u3

€
—
«—




MPUBEIAEHH
BIX cxXeM
MPaBUIILHO
OTpaXkaeT
MEXaHU3M
paboTsl
eI
rajJibBaHH-
YeCKOTO

QJICMCHTA:

Sn|SnSO4||
H,S04/Pt,
H,?

Sn|SnSOy4]|
H,SO4|Pt,
H,

SO~

16

SH|SHSO4||H2
SO4|Pt, H,

SO~

17

IIpaBunbpH
oro
OTBETa
HET

18

Sl’l’Sl’lSO4Hst
O4/Pt, H

SO~

19

Sl’l’Sl’lSO4Hst
O4/Pt, H

SO~

20

)i(e
3JICMCHTA

Zn|ZnCl,||[N
1ClI»|Ni
yMEHbLINIA
Ch.
Vkaxure,
10 KaKuM
MpUYHHAM
3TO MOTJIO
MPOU30UTH?

[Ipu
YMEHBLICHU
u
KOHIIEHTpALL
un

KAaTHUOHOB
2+
/n

21

Eni”"ni cTan
MeHee
OTpHULATENBH
bIM

22

[Tpun
YMEHBIIIEH
nn
KOHLCHTP
alfun
KaTUuOHOB
N i2+

23

EZn 2 |ZnCTaAJI
Ooiee
MOJIOKUTEIBHBI
M

24

ITo ykazanHbIM
MpUYUHAM
yMEHbIIIEHNE
S1C
HEBO3MOXKHO

25

Bapuanr 4

Vxkaxunre
BEJIMYUHY
AEKTPO-
JTHOTO
IIOTCHIIHNAJI
a Xxpoma Ha
TpaHUIe
Cr|Cr*,
eClIn

CC 2+
0,01
Mois/n

-097B

-098B

-1,29B

-291B

[IpaBunbH
oro
OTBETA
HET




Bri6epute

HPaBUIILHO
. yr- Cu _ Konuentp
BepiicHue | OTPHLATEND c Al c arst
Ho u — KaTox — aHOZ u “| yomos
OTHOCHTEIIb OKHMCIIAC | 43+
HO 3apsHKCHHBI TCA TIpH
raapBaHuue | P . yOsipact
U DIEKTPOJ pa-0ote npu paGo-
CKOTO OTHOCHUTCIIb DJICMCHT Te
JJIEMEHTa HO 7 8|a I —
AllAL(SO, Al-31exTpo
)3|[H2804| | ™
Cu, Hy 6 ? 10
Kaxkoit
nporece
MPOUCXOIN
T IPH | Ha anone: B snemenre: Ha xatone: | Konmen Ha
pabore o . o , Tpamus KaToze:
rampBaHnue | Fe—28= Pb™ +Fe=Fe™ +Pb Pb™ +28= | omnos
CKOTO Fe’ Pb’ NO; vy ZH,0+
JJIEMEHTA, 3IIEKTPO 2= Hf -
COCTaBJIEHH JIOB COX- 20H
oro u3 pausierc
0JTy3JIEME 12 s
HTOB : 11 13 MOCTOSIH
Pb|Pb(NO; frou 15
)2H
Fe[Fe(NO3)
2 14
Kakas wu3 ¢ € € €
NIPUBEAEHH | e >
BIX  CXEM -
MpaBUIEHO | A AI(NO;) | AlJAI(NO3)3]|AgNOs|Ag | AlJAI(NOS) Al|AI(NO
otpaaeT | IAgNO|A , SIAGNO[A | ATAIN | 3)5|AgNO
MeXa-HH3M g g 03);/|Ag | 5|Ag
paboTHhI NO;~ NO;|Ag
LENH —_—
raJbBaHU- Al3+ ¢ NO-:~
YECKOT0 ~NO- ’
JJIEMEHTA: 17 AP ’
AlJAI(NO3) 16 20
3/|AgNO;| 19
18

Ag?




Bri6epute

KIACHUC

CKOTI'O
QJICMCHTA:

MIPaBUIBHO
€  yTBep-

OTHOCHTEJTb
HO D/1C
rajJbBaHHYE

MgMgCl,||
FeCl,|Fe?

2J1C
YMEHBIIIAeTC
i eclii
E Fe > [Fe
CTaHET
Ooiece
OTpUIATEIh
HBIM

21

OJIC yBenuuuBaercs npu

YMCHBIICHNUHU

KOHLCHTpAM KaTHUOHOB

Mg2+

22

?I[C:EOMgZ
0o
E Fe |Fe

23

DIC
YBCIINYIH
BacTCA
npu

CHUU
KOHIICHT
paruu
KAaTHOHO
B Fe?'

O1C

YBEJIMYUB
aeTcs npu
yYBEIIMYEH

YMCHbBIII | UA

IIOoTCHIIa
na Mg
AJIEKTPOIa

25

24

Bapmuanr S

Ykaxure
BEJIMYUHY
AIEKTPOIH
oro
IMOTSHITAA
Ia Ha
IpaHULIe
Be|Be™,
eclu

CB 2 =
0,01
Mo/

[IpaBunbsHOIO
OTBETA HET

-1,79B

-1,87B

-191B

-1,73 B

Bri6epute
HEIIPaBUI
BHOC
YTBEPIKIC
HUE
OTHOCHUTEI
BHO
raJlbBaHU4
€CKOT0
AIIEMEHTA

Zn|ZnCl,||
NiCl;|Ni

Zn-35eKTpox
3apsHKEH
MOJ0XKHUTEIbH
0
OTHOCHUTEIbH
0 pacTtBopa

HenpasuibH
BIX
YTBEPKACHUN
HET

Zn — a”HOQ

Ni-a5exTpoa
3apspKeH  TI0-
JIOKHUTEIHHO
OTHOCHUTEILH
0 /n-
AJIEKTPO/Ia

Ni — katoxn

10




Kaxoit
nporecc
HPOHCXO]]
UT npu
pabote
rajgbBaHU4
€CKOT0

9JICMCHTAa

Co|CoS0y4
IH2SO4|Pt
, Ho?

Ha anone:

Co’—2e=
Co*"

11

Ha xarone:

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

12

Ha anone:

Pt — 28 = Pt*"

13

Ha xarone:

2H  +2& =
H,

14

Ha xarone:

Pt*" + 28 = Pt

15

Kakas w3
NIpUBEACH
HBIX CXEM
IIPABWJIBH
0
OoTpaxaer
MEXAHU3M
paboThI
Lenu
rajbBa-
HUYECKOTO
DIIEMEHTA!

MgMg(N
03)2||Cu(

NO3)2|CL1
?

c

 —

Mg|/Mg(NO3)
2||[Cu(NO3),|
Cu

 —
NO;~

16

c

4—

Mg|/Mg(NO3)
2||[Cu(NO3),|
Cu

 —

NO;~

17

(&

—

MgMg(NO3),||C

u(N03)2]Cu

«—

NO;~

18

c

«—

Mg|/Mg(NO3)
2||Cu(NO3),|
Cu

«—

2+
Cu

19

(&

 —

Mg[Mg(NO3);||Cu(

NO3)2|CU

—

Mg2+

20

OT Kakoro
dakTopa
HE
3aBHUCHUT
SJ1C
raJbBaHU4
€CKOTro
3JIEMEHTA:

Zn|ZnSOy|
|H2SO4|Pt,
H,?

Ot
MOTEHIHUAA

n
DH H,,pt

21

Ot
MOJISIPU3ALIAU
KaToa

22

Ot noreHnuania

0
Et2+

23

Or
MPUCYTCTBUS
JETIOJISIpU3aT
OpoB

24

OT KOHILIEHTpalMH

HOHOB

2+
/n

25




Bapuanr 6

MoJTy3JiemMe
HTOB

Zn|Zn(NO3)

11

Ykaxure
BEJTMYUHY
ICKT- -1,59B -1,52B -1,64B -1.81B -558 B
POJTHOTO
MoTeHIHaNa
UPKOHUS
Ha TpaHUlIE
bt 1 2 4 5
ZrZr",
eciu
4+
Cz=0,000
1 Monb/n
OnuHaKoOBBIE
3JIEKTPOIbI
Ob6a
[lpu xaxkoM|gaxomsrcs B |O0a meraina | PaBHBI OrtcyTcTBYET
3JEKTpOaa —
YCJIOBUU pacTBOpax Haxo4sATCs B IOTCHIMAJIBI Me-Taiﬂbl KOHTAaKT pac-
- CBOHUX COJICH |OXHOM 3JICKT-POJ0B ’
rae i DJIEKTPOJIUTE b CTOAIIHC B TBOpOB
Banuueckuif | PA3HON KOH- P pszy JEKTPOITHTOB
[EHTpAIUU
DJIEMEHT HeE HATIPSDKEHUS
BO3HHUKAET? HocJIe BOJO-
pona
6
7 9
10
Kaxoii Zn-3IeKTpon
poriecc 3apspKaeTCs
Ha anone: Haxatone: Macca xaroma He
AMeEeT MTOJIOKUTEIE A A a
_ " _ U3MEHA-ETCI B
MECTO  IIpH [HO Zn—28=7n 2H,0 +2& = | Hu onuH u3 npomecce
pabore OTHOCHTCIb- H, +20H" YKa3aHHBIX
paboTHI
raipBann- |HO Al -
JJIEMEHTa
YeCKOT0 DIIEKTPOJIa
JJIEMEHTA,
COCTaB- 12
JIEHHOTO W3 13 14 15




21
AlJAI(NO;)
3?7

Kakas w3
MPUBEAEHH
BIX CcXeM
MPaBUIBLHO
OTpakaet
MEXaHU3M
paboThI
TN
raJljbBaHu4e
CKOT'0o

JJICMCHTA.:
AlJAI(NO;)
3 | ’AgNO 3 ’A
g

Al|AI(NO3)s|
|AgNO;|Ag

—

NOs3-

16

€

4+—

AlJAI(NO;);||
AgNO;|Ag

A13+

17

»
»

AlAI(NO3);||
AgNO;|Ag

NOs3~

18

»
»

Al|AI(NO3)s|
|AgNO;|Ag

«—

AgJr

19

€

 —

AlAI(NO3)s||Ag
NOs|Ag

—

Ag+

20

K

HU3MCHCHUIO

KaKoMy

B
rajabBaHHU4C
CKOM
OJICMCHTC:

Cd|CdSO4||
CuSOy4|Cu

HPUBOJIUT
3aMeHa
AJIEKTPOITUT
a CuSO4 Ha
H,SO,

N3menurcs
aHOIHBIN
Mpo-11ecc

21

YMeHbIINTCSA
OJIC anemenTa

22

VYBennuurcs
DJ1C snemeHTa

23

S1C
JJIEMEHTA HE
U3MEHUTCSA

24

TTorenmuan
KaToja
YMEHBIIAETCA

25

Bapuant 7

VYkaxure

BCIINYHHY




QJICKT-

pOAHOTO
+0,28 B -0,28 B -0,39B -0,34B —-2,28B
MOTEHIIAAI
a Ha
TpaHUIEe
Co|Co™, 1 2 3 4 5
ecmt Ceo2'
= 0,01
Moab/n
Cu-
3IEKTPOJL
Bri6epute Cu-a5exTpos
3apsKEH
MPaBUILHO 3apsiKEH
oT- Cu — xaroz Ag—anon | Bcee
e yT- OTPULIATETILHO
puLaTenb YTBEPKICHUS
BEpXKICHUE OTHOCHU-TEIBHO
HO HEIPaBUIbHbI
OTHOCHTEND | oo\ Ag-3nexTpona
HO
BHO
rajabBaHUYe 9
pactBopa 7 8
JJIEMEHTA
Cu|Cu(NO3
)2||AgNO;| 6
Ag
Kaxkoii
MpoIIecC
Ha anone: Ha anone: Ha xartone: B nnemente: Ha xarone:
MIPOUCXOIN
T IpH | Cy—28= | Mg’—28= |2H"+28=H,| Mg+Cu*'= | Cu* +2&=Cu’
pabote cu®t Mg2+ oy + Mg2+
rajabBaHH-
o s s
11 12 14
MgMgSO4
HHz SO4|CL1
5 H2
€ € € €
I S —
e
Kakas wu3 — « D -
MIPUBEAEHH
BIX  CXeM Zn|ZnS0O4||Cu | Zn|ZnSO4||Cu | Zn|ZnSO4||Cu | Zn|ZnSO4||CuSO
Zn|ZnSOy4| SO4|Cu SO4|Cu SO4|Cu 4|Cu
MPaBUIILHO
OTpasKaeT [CuS04|C «— «— «— «—

u




MEXaHH3M
paboThI
uenu  ra-
JTbBaHUYEC
KOTO

QJICMCHTA:

Zn|ZnSOq4||

CuS0Oy4|Cu
?

N
7Zn?

16

2+
Cu

17

S0.>

18

SO.*

19

S0.*

20

Bribepure
MIPAaBUIHLHO
e yT-
BEpXK/ICHHE
OTHOCHTEIb
S1C
rajJbBaHUYC

HO

CKOI'0 3JJIC-
MCHTa:

Fe|Fe(NO3)
2/|AgNO;s|
Ag

SC
YMEHbIIIae
TCsL  IIpH
YBEJIMYEH
5058
KOHICHTP
aluu
KaTHuOHOB
F ez+

21

OJC =
EOFe2+\Fe -

0 +
EAg |Ag

22

OJIC
3aBUCUT
KOH-
LEHTPALNH
KaTHUuOHOB
Fe*

HC
oT

23

SC
YMCHBIIACTCA
B pe3yiabrare
YMCHBIICHUA
MO-TEHIMaa
Ag-3nekTpoja

24

DIAC=E’ag g -

0 2+
E Fe |Fe

25

Bapuant 8

Vkaxure
BEITUYHHY
3JIEKTPOTHOT
o
MOTEeHIMAaIa
Xpoma Ha
rpaHuIe
Cr|Cr*", ecrmn

Cer=0,001
Moas/n

IIpaBuibH
oro
OTBETa
HET

-0,80B

-091B

-0,68B

-0,74B

Bri6epute

Cu-anexTpon




MIPaBUIILHOE 3IEKTPOJL 3apsKEH
yT- 3apsKEH OTPULIATENLHO
Cu - Bce Ag — aHop
BEpXKICHUE no- OTHOCHUTEILHO
KaTox YTBCPIKACHUA Ao- < a
OTHOCHUTEIbH JIOKUATEID T —— g-3JIEKTPOJ
o HO
rajbBaHNYEC OTHOCHTEI
KOTO BHO ] 9 10
JJIEMEHTa 6 pactBopa
Cu|Cu(N03)2
|AgNOs|Ag
7
Kaxkoit
rpouece
Ha anoge: | YMmennie Boanemenre: Ha karone: Ha anopne:
MIPOUCXOIUT
HUE
mpu - padote | |2 Fe+ Ni*' =Fe?" | Fe*" + 286 =Fe | Fe—2&=Fe*
KOHIICHTP
raJIbBAHHUYECC — C12 + Ni
a-1iuu
KO-TO
JJIEMEHTA, KaglOHOB
Fe
COCTAaBIJIEHHO
ro us3 14 15
MOJTY3JEMEHT 11 13
OB
FelFeCl, wu 12
Ni|NiCl, ?
] ] B . g
e e
Kaxkaga n3 “«— e
MIpUBEAEHHBI
X cxeM Co|Co0S0O4||H2S | Co|CoSOy4||H, | Co|CoSO4||H,SO
NPABHIIBHO ﬁ}(I)|CSOOS(|;4 ﬁ:}(yCS(éS(ﬁ: O4|Pt, H» SO4|Pt, H» 4|Pt, H»
2904|Pt 2S04|Pt
oTpakaer
b H | tm | | — —
MEXaHU3M
paboThI 1enn «— Co*" SO,> H*
rajbBaHHYEC
KOTO S04* H'
SJIEMEHTA: 18 19 20
Co|CoSOy4|H
| 4 16 17
2SO4|Pt, H,?

Bri6epute




MIpaBUIIbLHOE
yT-
BEpXKICHUE SAC SAC SAC
YBEJIHYUB YMEHbBIIAeTCs yMEHbIIIAeTCs
OTHOCUTEIbH DJIC = BJIC = EON.2+ Ni—
o 3C aeTrcs npu O 2+ npu npu B0 2 A
Ni© Ni T Cu” /Cu
D L N YMEHBIIEHUU YBEIIUYEHUU
KOTO uu ¢ AU | KOHUEHTpauuu | KOHLIEHTpauu
2+ 2+
S — Eni® i katnouos Cu u I;iTI/IOHOB
Ni
Ni[NiSO4/|Cu
25
SO4 |Cu 2 23
24
21
Bapuant 9
Ykaxure
BEJIMYUHY
IJICKT-
pOZHOTO -1,35B -1,27B [IpaunsHor | —4,18 B -1,01B
TTOTEHITHAT 0 OTBETA
a mMap- Her
raHia Ha
rpaHuIe
1 2 4 5
Mn[Mn*",
eciu
3
CMnZJr =
0,001
Mons/n
Bribepure Ag- Sn-anekrpon
MIPaBUIIBHO AIIEKTPOJ 3apsiKeH
[Ipu pabote
e yT- 3apsHKEH OTPHULIATENEHO
3JIEMEHTA
BEpXKICHUE . Sn — katox | OTPUUATENb | Ao apuoy | OTHOCHTENLHO
OTHOCHTEND |~ HO pacTBopa
JTUYHBACTCS
HO OTHOCHUTEIIb
ranpanmye | <OTHCHTpaNl HO pacTBOpa Sn(NOs)2
ust
CKOTO
KaTHOHOB AgNO;
3JIEMEHTA o 7 9
Sn 10
Sn|Sn(NO;
)2||AgNO;3| 8




Ag

Kaxkon
nporiecc
IPOUCXOIU
T IpU
pabote
raJIbBAaHHNYEC
CKOTO
JJIEMEHTa

Ni|NiSO4|
H2SO4|CU,
H»

Ha anone:

Cu-2e=
Cu2+

11

Ha xartone:

Cu’" +28=
Cu’

12

Ha anone:

Ni-2ge=
Ni2+

13

B nnemenTe:

Ni+2H =
Ni** + H,

14

B nnemenTe:

Ni+ Cu®' =
Ni** + Cu

15

Kaxas u3
IIPUBEIEHH
BIX CXEM
MIpaBUJIBHO
OTpakaeT
MEXaHU3M
paboThI
Lenu
rajJlbBaHu4e
CKOTO
JJIEMEHTA:

Mn|MnSOy4

|CdSO4|Cd
?

€
«—

Mn|MnSOy||
CdSO4|Cd

—

N
Mn?

16

Mn|MnSQOy4||C
dSO4|Cd

«—

SO,*

17

—

Mn|MnSO4||
CdSO4|Cd

C d2+

«—

18

€

«—

Mn|MnSO4||
CdSO4|Cd

“«—

SO,*

19

€

«—

Mn|MnSOy4||C
dSO4|Cd

—

SO,*

20

B
JNEKTPOJIUT

H>SO4
JJIEMEHTA

Mg|MgSO,
[H2504|Ag
) H2

BBCIHN
HOHBI

VYMeHbIInTC
g DJ1C
3JIEMEHTA

21

DJIC e
N3MCHUTCA

22

ITorenmuan
KaTozma
CTaHeT
Ooiee
OTpHUIIATEITh
HBIM

Ckopoctb
KaTOJIHOTO
nporecca
YMEHBIINUTC
s

YMeHBIINTCS
NoJIsIpU3anus
KaToza

25




Ml’l047.

K guemy 310
NpUBEIET?

23

24

Bapmuant 10

Ykaxute
BEIIMYUHY
AIIEKTPOJIHOTO
MMOTEHIIMAIA
0JIOBa HA
rpaHuIe
Sn|Sn*", ecim

Csn> = 0,01
Moab/n

- 0,199 B

-0,14B

IIpaBunbHO
ro OTBETa
HET

-0,08 B

-0,21B

Bri6epute
NpaBUIbHOE
yTBEpKJICHUE
OTHOCHTEIIBHO
rajJbBaHIUYECKO
0 2JIeMEeHTa

Zn|Zn(N03)2 ||
Ni(NO3),|Ni

Zn — a”Hox

Ni-anekTpon
3apsiKeH
OTpH-
aTeIbHO
OTHOCHUTEILH
0 /n-
AJIEKTPO/Ia

Ni — karox

Zn-3IeKTpon
3apsKeH
SKUTEIHLHO

I10JIO-

OTHOCHUTEIILHO
pac-TBopa

Bce
YTBEPKICHUS
MPABUIIbHBI

10

Kaxoi1t u3
IPOLIECCOB HE
IPO-UCXOIUT
npu pabore
rajibBa-
HUYECKOTO
DIIEMEHTA,
COCTaB-JIEHHOTO
u3
MOJTY3JIEMEHTOB

Cu|CuCl; u

Ha xarone:

Cu’' +2e=

Cu

11

B
aHoja
YBEIIMYNBACT
cs

oOnactu

KOHICHTpaIu

A KaTUuOHOB
3+

Al

Cu-
AIIEKTPOS
3apsHKACTCS
OTpHUIaTeN
BHO
OTHOCH-
TEJILHOTO

pacTtBOpa
Cu(Cl 2

Ha anone:

Al -3e=Al’"

14

Bce ykazannbie
UMEIOT MECTO

15




AlAICL;?

12

13

Kaxkas u3
MPUBEACHHBIX
CXeM
IIPABWIIBHO
OoTpaxkaeT Mexa-
HU3M  paboTHI
Lenu
raJIbBaHU4ECKO

o 3JICMCHTA:

Mg|MgCl,||SnC
1|Sn?

€

«—

MgMgCl,|
SnCl,|Sn

—

Mg2+

16

MgMgCl,||S
nCl;[Sn

+—r

17

—>

MgMgCl,||

.

SnCl,[Sn

18

Mg|MgCl,||SnCl
2|SI1

+—

2+
Sn

19

-

Mg|MgCl,||SnC1
2|SI1

+—

Cl

20

Kaxkoe
YTBEPKICHHE
MIPaBUIBHO
OTHOCHUTEIIHLHO
OJIC snemeHTa

Mn|MnSO4||H>
SO4|C11, Hz?

S1C
DIIEMEHTA
BBIUUCIISIOT
u3
bopMyIIBI
HepHcra

21

=R’
BIICO Mn*/Mn

Cu*/Cu

22

SAC

pu

H,S0,
HNOHOB
Cr,0,%

JJIEMEHTA
BO3pacTaer |~

BBCICHUU B

23

3JC=E°

2H'/H,,Cu

_E°

24

Mn*"/ Mn

RO
Cu*'/Cu

DJIC =
0

Mn*/Mn

25

Bapmuanr 11

Yxkaxure
BEJIMYUHY
3JIEKTPOHOT
0
MOTEHIIMAa
Ha TpaHUlE
Ni|Ni*", ecim

Cnit'
0,0001
Mois/1

-0,37B

-0,11B

-0,23B

-0,46 B

[IpaBuibHOTO
OTBETa HET




Bri6epute
MPaBUIbHOE
yTBEPIKICHHE
OTHOCHUTEIIbH
O TaJIbBaHU-
YEeCKOTO
JJIEMEHTa

AlJAL(SO4)s
||HQSO4|CU,
H>

Cu-—
OKHCIISIETCSI
pu padoTe
DJIEMEHTA

Cu — karong

Konuentpa
S
KaTHOHOB
Al3+
yObIBaeT
npu pabore
JJIEMEHTa

Cu —
OTPHUIATEIHEHO
3apsKEHHBIN
ANEKTPOA

Al — a”on

10

Kakoit
poI1iecc
OCYIIIECTBIIsIC
T-CSI TIpU
pabote
raJlbBaHU4YeC
KO-TO
JJIEMEHTa,
COCTaBIICHHO
ro u3
MTOJTYDJIEMEHT
OB

Sn|SnCl; u
Al|AICI; ?

Ha anone:

2CI-2&=
Cl,

11

Ha xarone:

AP +38=
Al

12

Ha anone:

Sn—-2¢=
Sn2+

13

Ha xatone:

Sn*" +2e =
Sn

14

Haxkatone:

2H,O +2e=H,
+20H

15

Kaxas u3
IIPUBEIEHHBI
X CXEM
MPaBUIILHO
OTpakaet
MeXa-HU3M
paboThl 1enH
rajJibBaHM-
YeCKOTO

QJICMCHTA:

Ni|NiSO4[|Cu
SO4|Cu ?

<—

Ni|NiSO4||Cu
SO4|Cu

SO4

16

—

Ni[NiSO4||C
uS04|Cu

«SO 2
17

Ni[NiSO4||C
uS04|Cu

SO4

18

Ni[NiSO4/|Cu
SO4|Cu

Cu

19

Ni[NiSO4||CuS
O4|Cu

4—
2+
Cu

20




Kakoe
yTBEPKACHHE

OJIC 3aBucuT
MPAaBUIBHO

or Bz, 2
OTHOCHUTEITHH Zn /In

0 SOJIC
JJIEMEHTA

Zn|ZnSO4|H
QSO4|CU.,
H,?

21

0 2+
SI[C:E 7n
/Zn—

0 +
E"n /Hacu

22

OJC
3aBUCUT OT
KOH-
LEHTpaluu
KaTUOHOB
Cu?

23

SAC =

0 2+
E'ci” jcu—

0 2+
E Zn /Zn

24

DIC
oT

3aBHCUT

KOHILIEHTpaluu
+
nouos H

25

Bapuaur 12

Ykaxure
BEJIMYHUHY
JJIEKT-
POIHOTO
MOTSHITHA

-0,76 B

a Ha
rpaHuIle
Zn|Zn*",
ecIu

Cz:2=0,00
1 Monb/n

-0,93B

-0,85B

HET

[IpaBunbHOT
0 OTBETa

-0,67B

[Ipu pabote
JJIEMEHTA

Bri6epute
MIPAaBUIHLHO
e yT-
BEPIXKACHUE | 5
KOHIIEHTpa-
uusg AgNO;

YMCHbBIIACTC

OTHOCHUTCIIb
HO
TraJbBaHHU4C
CKOTI'O
9JICMCHTAa 6

Sn|Sn(NO;
)2||AgNO;3|
Ag

Ag—anox

Sn-anektpon
3apspKEH 10-
JOKHUTEIBHO
OTHOCHUTEIIBHO
Ag-3nexTpona

Sn — karox

Sn-anexTpon
3apsHKeH
MI0JIOKUTEIBH
0 OTHOCH-
TEJIBHO
JIEKTPOJIUTA

Sn(NOs)>

10




Kakoit
porecc
MIPOUCXOTU
T IIpU
pabote
raJibBaHU4e
CKO-TO
JJIEMEHTa,
COCTaBJICHH
0-TO U3
ToJTy3JemMe
HTOB

Mg|MgCl,

u Co|CoCl,
?

Ha anone:

Mg -2&e=
Mg2+

11

B nnemenTe:

Co + Mg =

12

Ha karone:

Co*" +2e=Co

13

B nnemenre:

Mg + Co*"
Co

14

Ha anone:

2ClI-2e =
Cl,

15

Kaxkas n3
MIPUBEAEHH
BIX CXEM
MPaBUIILHO
OTpakaet
MeXaHU3M
paboTsl
rajlbBaHH4e
CKOI'0o
JJIEMEHTA:

Zn|ZnSOy4||
HQSO4|CL1,
H,?

Zn|ZnSOy||
HQSO4|CU,
H»

4

16

Zn|ZnSO4||HZS
04|Cu, H,

u

17

Zn|ZnSO4||HZS
04|Cu, H,

18

—

Zn|ZnSOy||
HQSO4|CU,
H»

«—

SO.*

19

—

Zn|ZnSOy4|[H>
SO4|Cu, H,

—

S0.>

20

Kaxkoe
YIBEPXKIAEH
He
IIPaBUJILHO
OTHOCHUTCIIb
HO DJ1C
DJIEMEHTA:

FelFeSO4||
NiSO4|Ni?

ONIC =
0 2+
E Fe /Fe —
0 2+
E'Ni™ N

21

OJIC
YBEIUYUBAETCSA
npu
YBEJIMYCHUU
KOHIEHTPALNHU
2+
katnoHoB Fe

22

0 2+
OAC=E"ni™ i
0 2+
—-E Fe /Fe

23

OJIC HE
3aBUCUT OT
KOHI[EHTpAIT
15051

KaTHOHOB
2+
N1

OJIC
YBEJTUYHBAETC
s IpU
CMEIICHUH
MOTEHITHAaNa
Fe-anektpona
B CTOPOHY
MOJIOKUTEIBH
BIX 3HAUYCHUN

25




24

Bapuanr 13

Vxaxure
BEJIIMYMHY
AIIEKTPOIHOT
0
IIoTCHIIHUajia
Kaa-Mus Ha
rpaHuIle
cd|cd™,
ecau
Cea®™=0,01
Mois/n

-0,34B

-0,52B

-048B

[IpaBuiibHOTO
OTBETA HET

-0,46 B

Bri6epute
IIPABUJIHOE
yT-
BEp)KACHUE
OTHOCHTEJIbH
0
raJbBaHUUEC
KOro
DJIEMEHTA

Ag|AgNO;||
AgNOs|Ag

0,01 Mouns/n
0,1 Moap/n

3apsin Ag -
AIIEKTPOJIA B

0,01
pacTBope
AgNO 3
puLaTeneH
OTHOCUTCIIBH

M

OT-

0 pacTBopa

Ags 0,01 M
pactBope
AgNOs3 —anop

[IpaBuinbHBIX
YTBEPKACHUN
HET

pabote
DIIEMEHTA

IIpu

KOHIIEHTpaLUs

+
KaTUOHOB Ag' y
KaToja
yBEJINYHBa-
eTcs

Age0,1 M
pacTBope
AgNO3 —

KaTox

10

Kaxoit
nporecc
ocyIecT-
BJISIETCS TIPH
pabote rainb-
BaHUYECKOTO
DIIEMEHTA

Co|CoSOy4|H
2S04|Ag,

Ha anone:

Co-2¢e=
C02+

11

B nnemenTe:

Co’ + Ag+ =

12

Ha anone:

Ag—-e=Ag

13

Ha xarone:

Co*" +2&=Co

14

Ha kartone:

2H" + 26 =
H,

15




H,?
& __ &, ¢ __ 8 ¢
—’ —>
Kaxkas n3
MIPUBEIEHHBI <+
X cXeM Cu|CuSO4||H2 Cu|CuSO4||H28 Cu|CuSO4||HZS Cu|CuSO4||H28 CulCuSO4||H2
IPABHIIEHO SO4|Ag, H2 O4|Ag, Hz O4|Ag, H2 O4|Ag, Hz SO4|Ag, Hz
OTpaKkaer > < . .
MeXaHU3M
pa6OTLI 1AgJr SO427 SO427 H+ Cu2+
rajabBa-
HUYECKOT'O
SJICMCHTA! 16 17 18 19 20
Cu|CuSOq4||H
2S04/Ag,
H,?
Ot Kakoro
¢dakTopa He
3aBUCHUT Ot Or Or Or Or
DJIC MOTEHIMANa |NOJIApU3AallMi | KOHLIEHTPALUHU | KOHIIEHTPALMH [TOTEeHIana
rampsanmyec |Eon'/Hope  |Cu-amektpoma | karnonos H' - Ec”' o’
KaTHOHOB Zn
KOro
SJIEMEHTA:
Zn|ZnSO4||H 22 23 4
2504Cu, 21 25
H,?
IIpumeyanue: npaBUJIbHbIE OTBETHI YKA3aHbI B CKOOKAX.
[Moanblil KOMIJIEKT oLeHOYHBIX cpeacTB T 5 B kosamuecTBe 13 BapuaHTOB.
5. T 6. Tema «2JIeKTPOJIH3»
Bapmuanr 1
TecToBBIi BOIIpOC Makc.
oat
No
1 3
Ykaxure MgSO4 | Mg SOq4 H>S0O4 | Na,COs3
BO3MOYKHBIN Hu onun
Ha KaToJe: Ha HaKaToJe Ha
rpouece pu u3
QJICKTPOJIN3C 1\/Ig2Jr +2e= aHoze. YKa3aHHBI aHoze.
YKa3aHHBIX 280427— X 2H,0 + 2C0327 -




pacTBOpoB
(3mmeKkTpoaBI
yrosbHsbie) (3)

26 =
S,04%

IIPOIIECCOB
HEBO3MOX
eH

4e
=2C0O;,
+0O,

Bribepure
NIPaBUIILHOE
YTBEpXKICHUE
OTHOCHTEIIFHO
TEOPETHYECKOTO
HaINpsDKCHUS
pa3oXKEeHUs
(EopaBH.)
AIIEKTPOJIH3E

npu

BOIHBIX

pacTBOpoB
YKa3aHHBIX
BEIIECTB (YCIOBUS
crangapt-ueie) (6,
10)

NiSO4

E’ pasn. = 1,476]

B

AIC!-

i2*/Ni " Br,/2Br

0

0
E pasiL.
0
—-E

Ykaxure
MIPaBUJIBHBIN X0
peneHus 1
OIIpeCICHUS
Maccel Ag,
BBIICJIMBLIETOCS
IIPU DJIEKTPOIIHU3E
pacTBopa coiau
AgNO3, ecm |
=5A;

T 5n-3a—10 MHH.

(15)

m=5-10"
60

11

HUcxonu
BIX
JTaHHBIX
HeJocTa
TOYHO
IS
peuieHu
o

12

5-10-60

m=

96500

13

T ClL2Cr

Al(SO4)
3

E’ paan.
Al>(SO4)
32H/H,,
Eopa3n.H2

SO4

0
E pasi.

3aBUCHUT
Pt

oT
EO

2H,O/H, + 20

10

107,9 - 5

- 10

96500

14

107,9 - 5
- 600

96500

15




4 3
Bribepure
HENPABUIILHOE K 0 Hepsbim
atnon ¢ E|U3 ) )4
yTBepIKIeH e e BOCCTaHa
= — 2,36 B Ha|KaTHOHO |KATHOHOB |BJIMBAETC |KATHOHO
OTHOCHUTEJILHO e - . L
SIEKTPOTH3A KaToze HeB Ni© u(Cu”’, Ag ,|143 B K,
+ + +
Boccranasus|Cr Au’ CMECH |2,
BOZHBIX KaTHOHO |, 3+
a-eTcs MIEPBBIM |[TOCIICTHU Al HU
pacTBOpOB B KaTHOH
Ha M BOCCTa- OIMH HE
ANEKTPOIUTOB c
KaToJ¢ |HaBIMBAECT BOCCTaHa
(ycmo-Bus A 00BN
BOCCTa- |CA HOH BIIBAET
CTaHJapTHEIE) 16/BO¢C o HomMu ere
HaBlUBA |Ag OKHCIIUTE s Ha
(17, 18) €TCsl HOH JBHBIMH | karote
ot CBOMCTBA
MU 20
18
19
17
5 |Kakoii noH wim 3
MOJIEKYJIa TIEPBBIM
OyIeT OKUCTATHCS
Ha aHONIE NPH ClO;~ Cl Br- H,O | SO
AEKTPOJIH3E
BOJIHOTO PacTBOpA,
COJICpIKaIIero Bce
yKa3aHHbIC
YaCTHUIBI
(3meKTpo B
yroJbHeie) ? (21) 21 22 23 24 25

IIpumeuaHue: npaBUWIbHbIE OTBETHI YKa3aHbI B CKOOKaX.
ITosHbIi KOMILIEKT OLeHOYHBIX cpeAcTB T 6 B komn4yecTBe 13 BapuaHTOB.

Bapmuanr 1

Hu onun u3

YKa3aHHBIX
Kaxkoii IIPOLIECCOB L1C103 KC104 HC103 FeClz
mnponecc HEBO3MOXC
BO3MOKEH TpH HUe HaaHO/JC: Ha aHOZC: HaKaToze: Ha KaToJe:
JIIEKTPOJIN3E 1| ClOy - 28 + | 2C104 - 28 2H,0 + 28 | Fe?' + 28 = Fe’
YKa3aHHBIX H,0 = _ = H, +
pacTBOpPOB 20H

(371€KTPOIBI =ClOo4s + | =Cl1,07 +




-
TJ1a-TUHOBBIE
2H O 5
?
2 3 4
Kaxkoe
HaIpsKEHUE
paznoKeHUs
TEOPETHUECKHU
He-00X0INMO
TSt -0,126 B | —1,355B 1,229 B 1,103 B 1,359 B
AIIEKTPOIIH3A
pacTtBopa
Pb(NO3),
(ycnosus
CTaHJapTHbIE) 6 7 8 9 10
?
Bribepute IIpn 22,4 1 (ny.)
IIpaBUIILHOE IIpOITyCKaH BOZIOpOAa
p porty Konnuaectso BEL- P
yT-Bepkaenue \un 1 Kn H
2, JICTISIFOTCS 11,21 1
OTHOCHUTEIILHO |3JIEeKTpHYIec 2. 11
BBIACJIUBLICT IIpU 3aTpare
AIIEKTPONIN3a | TBa -
p ocs 3 JIBYX VH;
acTBOpa BBIJICTIS- mH; =
p p it H,S04,1pu dapanees
H,SOq, erca 11,2 i po- SIEKTpUYeC
(ycnosus H, Iy CicaY TBa F
CTaHJapT-HbIE) 96500 K1
0oJIb-111€E, F
11
4eM U3 14
CH;COOH 13
TOM XK€
KOHIIEHTpaIln 15
u
12
4K ITopsanok
KaTHOHOB C BOCCTAHOBJICHU
BBI6epI/ITe IMOTEHIUAJI N3 xatnoHOB HpI/I 43 s KATUOHOB HE
+ +
npaBwibHoe  |amu - 0,277 |F ¢’ u Fe’ |BOCCTAaHOBN |KATHOHOB | 3aBHCHT OT HX
+
yr-Bepkaenne |B 1 - 0,25 | nepprim €HUuU 3 | Mn® y | KOHIEHTpaluy
2+
otHOCHTENBHO | B TEPBPIM | poccrapapm |BosI Ni? 1pu yCJIOBHH,
BOCCTAHABII 4TO
IIPOLIECCOB Baetcs uoH|(pH=7)  B|mepBrIM
MBa-€TCA Fdt MOTEHIUAJIBI
BOCCTAHOBICH | o e HNPUKATOIHO | BOCCTAHABI | ¢ prorens Me |
usl Ha KaTOX€ |oreHIual M HBACTCS Me™"
2+
npu om— 0,25 npocTpaHcT |Mn pazI4aroTCs




0,+4H"/2H,

0O, +2H,0/40H

anektponusze |B BE 20
pacTtBopa. 16| 0,20 17 BO3pacTaer
KOHIOCHTPAL Hy o/H, + 20H
us OH 19
AHUOHOB
18
Bri6epute [TepBbiM U3 asyx |Ilpmu "3 [Ipu
HENpaBUIbHOE | OKUCIICTCA | aHMOHOB | 3JIEKTPOJIU3 | pacTBOpa,
yrBepxkaenne | AHMOH. | pepppim e pactBopa|comepikaie | ICKTPOTH3C
SIBJISIFOLLI M -
OTHOCHTEJILHO okucisgercd |NasPOs B|ro unonsl I
Csl MEHEe . cr pacTBopa
aQHOJ/IHOTO AKTHBHEIM AQHUOH C | AQHOJHOMU u ,
IPOLECCA IPH | xpcIUTeN MEHEE obnacTu IIEPBLIM IEI0YH B
AIEKTPOIIU3E. eM TOJIOXKUTENb | YBEIIMUMBAE | OKHC-
HBIM TCSA JIETCS AHOJHOM
MOTEHIUAIO |KUCIOTHOCT |aHuoH CI™
M b CpeTBI obnactu cpena
21 LIET0YHAas
20
22
24
23
25
Bapmuanr 2
Kaxkoit npouecc
BO3MOXXEH IpHA MHC12 CI‘Clz H3PO4 MHC12 KQMHO4
3IEKTPOJIN3E
yKa3aHHbBIX HaKaToJle: | Ha KaToJe: | HaKaToe: Ha HaaHOJIE:
PacTBOpOB 2H,0 + 24 9s | 2H,0+28 | TS| oH,0 - 48 =
(37eKTpO-ABI ? Cro +2¢ ? 2 2 +
2e=H, — CI‘O =H, + Mn~ + 4H +0,
yTOJIbHBIE)? - B ~ 0
+20H 20H 28 = Mn
o) 5
1 3 4




Bribepure
MPaBUWIBHOE yT-

0 0o _ 0
Bep}K,I[eHI/IC E pasin. E pasin. — E pasi.
OTHOCHTEJBHO sasucut | E’ 0 B
oT _ E past. — Epa3J1. = 0,82 B
TEOPETUIECKOTO
p 0,41 B
HaMPSDKEHUS E
0
pa3I0oKEHUA E
0 0
(E'pasn)  mpu E
ANEKTPOIIN3E
pactBopa RbOH 10
(ycmoBust
CTaHJapTHHIC) 7 8
6
9
VYkaxure
MIPaBUIbHBIN |
96500 Ucxonnpix | 96500 1
XOJl  peuIeHHs
AHHBIX
s = — = g = =
HezJoc-
OIIpeAeIEeHUs
CHIN  TOKa 107,90 | 6010 jTarouno | 6.1 107,9 - 10
210 - s )
TIPOLIEIIIETO 10 - 60 a 60
eIIECHUs
yepe3 pacTBOp p
AgNO; npu
JNEKTPOIIH3E, 12
ecnu 14
11 15
T onsa = 10 MHH.
mag = Ir 13
Ouepenn
Bribepure Karnonsr | U3 IIpn P | gep  Gombiue
OCTb
HENpPaBWIbHOE | METAJUIOB | KATUOHOB | AJIEKTPOJIU E’ B cucreme,
BOCCTaHO
0 2+ ot
YTBEpKJICHHE c E" | Hg u | 3e pnenms | Me | Me",
+
OTHOCHTENBbHO | MeHbure — | Hg’ pacTBopa | katmonmo | TeM ObicTpee
3JIEKTPOJIU3a 0,41 B u3 | mepeeimu | RbOH B | B BOCCTaHaBJIMBa
BOJHBIX pacTBOpOB | BOCCTaHaB | mpukatoy | 3aBUCHT | ercqg  kaTuoH
+
pacTBOpPOB HE JNBA-IOTCS | HOM oT nx Me"
o MOTEHLU
NEKTPOJINTOB | BoccTaHaB | Hg» - | mpoeTpanc |
(ycnoBust - VOHBI TBE
CTaHJApTHbIE) | JUBAIOTCS YBEJIMUYMBA 20
-ercd

KOHIICHTpa




16

17

st OH

18

19

Kaxoi
yKa3aHHBIX
AHNOHOB
Oyner

aHoze

BOJIHOTO
pacTtBopa

OKHUCIIATBbCS Ha
npu
ANEKTPONIU3E U3

(3mexTpobl
yTOJIbHBIE) ?

us3

HEC

I

OH"

21 22

SO,*

23

NO,

24

CN™

25

Bapuant 3

Vkaxure
BO3MOYKHEI
W mporuecc
npu
ANEKTPOIH
3e
yKa3aHHBIX
pacTBOpOB
(amexTpon
Bl

HUKCJICBBIC

)

NiCl,

Ha KaToAc:

NiZ" + 2@
=Ni’

Ni(NO»y),

HaKaToac:

2H,0+ 28
:Hz +20H"

NiCl,
Ha aHoJIE:

2ClI'-2e=Cl,

NiCl,
HaaHoJE:

Ni’-2e =
Ni2+

Ni(NO2)
2

HaaHOIE
NO; -
28 +
HQO =

=2H" +
NO;~

Bri6epute
MPaBUIIEHO
e
YTBEpKIICH
ue
OTHOCHTEI
BHO
TeopeTHyec
-KOTO
HaIpPsDKECHH
s

Pb(NO3),

Eopasn.:
1,359 B

HNO;

0 _ —
E pasn.— O,+4H'/H, m.=

E—

_E°

Pb(NO3),

—0 —0

2NO;~

T N L

0
- EPbZVPbO

2H,0/H,+0OH"

Pb(NO3),

—~0
 pasn. HC

3dBUCHUT OT

0
E 0,+4H'/2H,

E’a:n Na
NO; >

E’pasn Pb
(NO3),




pas3oxeHn
A (Epa3n. )
npu
AJIEKTPOIH
3¢ BOJHBIX
pacTBOpoB
yYKa3aHHBIX
BEIIIECTB
(amexTpon
BI
yTOJIbHBIE,
YCIIOBHS
CTaHJIapTH
bI€)

10

Ykaxure
MIPaBUJIbHBI
u X0
peLIeHus
TSt
onpeaeseH
U CHUIIBI
TOKa, Mpo-
LIEIIETO
yepes
pacTBop
ZHSO4,
npu
3JIEKTPOIU
3e,
macca Zn,
BBIJIC-
JIMBIIETOCS

€CJIn

Ha
JIEKTPOJE
paBHa 2T,

=20

T 9JI-3a

MHH.

11

96500 - 2

—_I:_

20 - 60

12

20 - 60 - 32,68

13

| McxonHBIX
AHHBIX He-
IOCTAaTOYHO

14

32,68
-20-60

15

Bri6epute
PaBUIIEHO
e

[TepBbIM
BOCCTAHAB
JIU-BaeTCA

[TepBriM
BOCCTaHAaBIHU
Ba-eTCs
KaTHOH C

2+
Katnon Cu”" ue
BOCCTa-
HABJIMBAETCI W3

J%K!
KaTUOHOB

2+ +
Cu u Cu

Katuon
Merajuia
c




yTBEpK/Ie-
HUe
OTHOCHUTEJ
BHO
mpouecca
BOC-
CTaHOBJIEH
us
KaTHOHOB
U3 pacTBo-
poB
JIEKTPOIH
TOB
(ycnoBus
CTaH-
JApTHBIE)

KaTHOH C
Ooinee
OTpHIIATEI
BHBIM
3Have-
HUCM
IIOTCHIO A
na

16

OObIIIEH

OKHUCJIUTCIIbH

O croco0-
HOCTBIO

17

BOJHOTO

pactBopa CuCl,

18

MEPBBIM
BOCCTa-
HaBJIMUBAETC
s won Cu’’

19

E’ = -
291 B
n3

BOOHBIX
pacTtBop
OB HC
BOCCTaH
aBJINBa-

€TCA

20

Kaxoit u3
AHHOHOB
TIEPBBIM
OKHCJISI-
eTcs Ha
aHoJIe NP
ANEKTPOIH
3e pac-
TBOpA,
CoJIeprKalll
ero Bce
yKa3aHHbBIE
HOHBI
OJTHOBpEME
HHO
(amexTpon
Bl
YTOJIbHEIE,
yCIIOBUS
CTaHJIApPTH
pie)?

21

SO5%

22

MnO,>

23

Cl

24

OH"

25

Bapuanr 4

Naz SO3

Hu onun




Ykaxure
BO3MO>KHBIN
rpouece
3JIEKTPOJIN3E

pu

YKa3aHHBIX
pacTBOpPOB
(37IeKTPOBI
MEJTHBIEC)

HaaHOAC:

SO;% — 2@
+H,O=

=S0," +
2H"

nu3
YKa3aHH
X

bl

HCBO3MOXK

CH

H,S04

Ha KaToJe:

Cu* + 26

=Cu’

Nast3

Ha aHOJE:

cu’-2e=
cu’

HNO;
HaAKaTO[I
e:

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

5

Bribepure
MpaBUIILHOE
yTBEPXK-JICHNAE
OTHOCHTEJIEHO
TEOpeTH-
94ECKOTro
HaNpsOKSHUS
pasnoxxe-Hus
(B’ pasn.)
NIEKTPOIIN3E

pu

pacTBOpoOB
yKa3aHHbBIX
BEILIECTB
(ycnoBus
CTaH/IapTHHIE)

ZnSO4

0 _
E pasm. — —
0,76 B

ZnSO4

Eopa3n. =
1,229 B

Eopa3n.K2 S

0
<E"panZn

SO4

Eopa3n. K2 S04

= Eopa3n.
KOH

E’pesnZn
Cl,>

E’pasnZn
SOq4

10

Heob6xomumo
OTIPEICITUTh
KOJIM-Y€CTBO
JNEKTPUYECTBA,
KOTOpOE  HAJ0
NIPOILyCTUTH
gepes
CuSOy,

nonyunth 10 r

pacTBop
qTOOBI

MeJu.
Bri6epute
MPaBUILHYIO
opmyty
peIeHMs.

Ucxonnnl

X JaHHBIX

HEIOCTATO
YHO

11

10 - 96500

Q—

1

12

13

10 - 96500

14

15




ITocme KatnoHsr
Bribepure us T s Karuon
HUM AKTUBHBIX
MPaBUIBLHOE Kalz“IJ:IOHOB BOCCTA KaTZIerOHOB . | Me-Tanos 3 MeTajlia
yTBepK-1enne | Pb 1 Hag-  [CU U AZ | gonppix c
+
OTHOCHUTCIIBHO Ca2 auBaeT [[ICPBbBIM pacTBO-poOB 0
E
ANEKTPO-Tn3a BOCCTaHaB cs BOCCTaHaBIl | HE
pacTBOpOB, JIUBaeTCA KaTHOH ppaercs BOCCTaHaBIM |
+ - 0,27 B
coJIepKaInx TOJIBKO MEHEC oy Cu? BarOT-CA >
24 aKTHBH BOCCTaH
HECKOJIBKO non Pb
KaTHOHOB ore aBJlBac
Metan 19 | Tca moc-
OJIHOBpE-MEHHO a
e
(ycmoBust
KaTHOHA
CTaHJapTHBIC) 13
16 MeTajia
c
17 B
1,18 B
20
Kakoit  anuon
OyIneT mepBbIM
OKHUCIISITHCSA TIPU
2 - 2- - -
QJICKTPOJIU3C U3 SeO3 OH Se F Cr02
pacTtBopa,
COJIepKAaIIero
BCE YKa3aHHbIE
HOHBI
OJTHOBPEMEH-HO
(ycnoBus
CTaHIapTHSIE, 21 22 23 24 25
3IEKTPOJIbI
yTOJIbHBIE)?
Bapuant 5
Vkaxure kakoii | ZnBr, ZnS0Oy4 H,SO4 H,SO4 H,SO4
MpoIIeCcC HE
Ha Ha aHOJIE: HaaHOJE: Ha KaToJc: HaKaTo
MIPOMC-XOTUT a a a A
aHoje: - T e:
npu A 7n— 28 = 2H,0-4e = Zn’ 4+ 28 =
— — + _
JJIEKTPOJIN3E 2Br — 28 7n2" . Zn’ 2H + 28
_ =4H + 02 _
yYKa3aHHBIX = Br, =H,




pacTBOpoB
(ycnoBus
CTaHJapTHEIE,
AJIEKTPOJIBI
LIUHKOBBIC)

[Ipu nonmy4yenuu
Meau
ANEKTPOIU-30M
3aMEHUITU
3IEKTPOIUT
CuCl,
CuSOy.
YTBEPKICHHE

Ha
Kaxkoe

MIPAaBHIHLHO
OTHOCHTEIIEHO
TEOpETH-
YECKOTO
HaNPSDKEHUS
pas3noxeHus
(B’ pasn.)
(ycnoBus
CTaHJAapTHEIE,
AJEKTPOIBI
yTOJbHBIC)?

0
E pasi.

yBEIINYU

JOCh

0
E pasi.
YMCHBIIHNIT
OCh

0
E"pasn. HE

HN3MCHUIIOCH

0
E"pasn. cTaIIoO

pPaBHBIM

+0,34 B

0
E pasi.

cTalio

PaBHBIM

+1,57

B

10

Heob6xoaumo
OTIPEICIIUTh
KOJIMYEC-TBO
IEKTPUUYECTBA,
KOTOpO€  HaJo
MPOIYCTHUTh
gyepe3 pacTBOp
CoSOy4, YTOOHBI
nonyunts 20
rCo. Beibepu-
TE TPaBHIBHOE
YTBEP)KJICHHE.

11

20 - 96500

Q:—

135

12

HUcxomupix
JIaHHBIX
Hemoc-
TaTOYHO

13

29,5

14

20 -

96500

19,5

15




Bribepure IlIepeemm | Ilopspok | Katuon Mg2+ N3 katmonos | 13
HEIpaBWIbHOE | BOCCTAaH | poccraHoB | He  Bocera- | Crt u Fe’ | karmono
yTBEpPKICHUE aBlnBaC | je_ypg HABJIMBAETCS | EPBBIM B Hg,”™"
OTHOCHTENIBHO | 'O KATHOHOB | M3 PACTBOPOB | BOCCTaHaBIH |H  Pb>"
BOCCTaHOBJICHU iaezle(;H 3aBUCUT Ba—:rTC}I WOH | TIOCJICTH
s KATHOHOB IIPH | grerpeuo | OT Cr UM
AIIEKTPOITU3E ro MOTEHIINA BOCCTa-
pacTBOpOB MeTajia | jga HaBJIMBA
(ycnoBus Enme™ MeH 18 19 | ercs mom
CTaH/IapTHbIE) a rpaHuLe Pb**
16 | Me/Me™
17
20
Kakoit  aHuoH
WIH  MOJIeKyJIa
OKHC-JISIETCSL Ha
aHOZ® fpa Se” CN OH H,0
AIIEKTPOITU3E oL
pacTBopa, 3
COZICPIKAILIETO
BCE WOHBI
OJTHOBPEMEHHO 22 23 24 25
(ycnoBus
CTaHJapT-HbIC,
AIIEKTPOJIBI 21
YTOJIbHBIE) ?
Bapmuanr 6
E(f‘;‘;f;flfﬁgff Ba(OH), | Ni(NO3)» | Ba(OH), Ba(OH), | Ni(NO3)
AIIEKTPOITU3E
yKa3aHHbBIX HAaHOJE: | HaKaroJe: HaKaTOJIC: HaaHozE: | 2
pacTBO-poB A
(SHeKTpOI[LI — 2H,0O — 2H20 +2€= 2H20 +28= iOH —4e HaaHOIE
yTOJIbHBIC)? 2 H, + 20H" H, + 20H" =2H0 +
4g = 02 0O )
+4H" 2 3 2NO3 -
28 =




N»Os
+0

Bribepure
HENPaBUIIbHOE
yTBEP)KJICHHE
OTHOCHTEIIEHO
TEOPETUIECKOTO
HaTPSHKCHUS
pas3yioKeHus

(E° pasi.)
yKa3aHHbBIX
pacTBOpoB
(ycnoBus
CTaHJapTHEIE,
AIEKTPOIBI
TIJIATHUHOBBIC)

Eopa:m.
HZSO4 =
2,057 B

Eopasn.
LiOH =

= EO 02 +
2H,0/40H" -

_E°
2H,O/H, +
20H

E° pazn. H,0

=1,639B

E° pasi.
Ca(NO 3) 2
HE
3aBHUCHUT
oT
E’ca2+/ca

pasiL.
HNO; =

1,229 B

10

Benercs
3JIEKTPOJIN3
pactBopa
CI'Q(SO4)3.
Hano: 1=10 A,

Tom3a—30  MHH,
M= 3,25r.
Ykaxure
MPaBUJIbHBIN
XOJT
TS

OTIpEeICIICHUS

peLeHus

SKBUBAJICHTHOU
MAaccChl
(I1T)

Xpoma

11

3,25

30 - 60 -
10

12

3,25 -
96500

Ucxonn
BIX
JAHHBIX

13

30 - 60 -
10

14

HEIOCTa
TOYHO

15




Bribepure ns Katnon [IepBbIM Katnonsr | U3
HpaBUWJIbHOC KaTHoHO | Oosee BOCCTaHaBIN- | C KaTUOHO
+ +
YTBEPIKICHHEC B Cu’" u | akTMBHOTO E'vente | B CrFom
OTHOCHUTEIBEHO + BaeTCsl KaTHOH +
Fe? MeTasuia <0 B u3| Ag
OJICKTPOJIN3a MeTajuia c
MEePBBIM | BOCCTaHABIIU aCTBOPOB | MEPBBIM
pacTBopa, p MeHee p P p
COIEPIKAILETO BOCCTaH | Ba- ¢ pH<7 He | n
OTpHUILIATENbHBI
HECKOJIbKO aBJIu- BOCCTaHaB | BOCCTa-
€TCs IEPBBIM | M
KaTHOHOB BaeTCs p JU-BAIOTCSI | HABJIMBA
OJIHOBPEMEHHO 2+ U3 pacTBO-pa
AHOBP Cu OTEHIIHAIOM €TCsl HOH
(ycnoBus ot
CTaHJapTHHIC)
19
17
18
16
20
Kakoit  aHuOH
Oyner
OKHUCIIATBCS Ha cr
aHONC  IICPBBIM | NO," Br SO4* Hu oqun
npu 3
ANEKTPOIIH3E yKa3aHH
pacTBopa, BIX HE
COJIepXKaIIero 22 OKHCTIsE
BCE YKa3aHHbIE 21 23 24 | tes
WOHBI (yCIOBHS
CTaHJapTHBHIE,
ANEKTPObI 25
HUKEJIEBBIC)?
Bapuanr 7
Kakoii mporecc AICI Hu ogun u3 Pb(NO3), Pb(NO3), | FeCl,
3
BO3MOXEH MPHU YKa3aHHBIX
HaaHo/Ie: Ha KaToJie: Ha
ANEKTPOIIH3E MPOLIECCOB HE HNO~ 2
Ha KaToJie: NO; —2e= s KaTo
YKa3aHHBIX €1 Bosmosken 3 Pb*" + 26 = A
PB’ e:
Pact-Bopos ALY+ 35 =N,05+0
= +
(31eKTPOBI © Fe?' +
4 -
yTOJbHBIC)? Al 2 3 28 =
0
Fe
1 5




Bri6epute
MPaBUILHOE
yTBEPIKICHHE
OTHOCHTEIIEHO
TEOPETUYECKOTO
HaTNPSDKEHUS
pa3ioKeHUs (E°
pasi.)
pacTBOpOB IpH
AJIEKTPOJIH3E
(ycnoBus cTaH-
JapTHBIE,
ANEKTPOJIBI
IJIATUHOBBIE).

Eopa3n.
Na2 SO4 =

ZEOpa3J1.
H,O

Eopasn. NaOH

= Eopa3n. H,0O

E’pazn. KCI
<

<E0pa3n.
NaCl

Eopasn.
NaOH =

= Eopa3n.
Naz SO4

H,S0,

=

0
E
0,+un'/2H,0

_E°

2H'/H,, Pt

10

VYkaxure

MIPaBUJIbHBIN
X0[
IS
OIIpEeACIICHUS

peLIeHus

JKBU-
BaJICHTHOM
MacChl
IUIATUHEL, €CIIH
H3BECTHO, 4YTO
npu
BJIEKTPOJIN3E
pacTtBopa COJIH
10
MHH., ipu [ =5
A,

AIIEKTPOJIE

B TCUYCHHUC

Ha

Beimenu 1,517 t
IUTATHHEL.

1,517

1,517 - 96500

10-60 -5

11

m, =

10-60 -5

12

HNcxonabix
AHHBIX
HEIOCTAaTOYH
0

13

14

96500

1,517

15

Bri6epute
MpaBUIIEHOE
YTBEp)KJICHHE
OTHOCHUTEIIBHO

[Topsimox
BOCCTAaHOB
e

ITopsimox
BOCCTaHOBJICH
us

HUA KaTHUOHOB
HC 3aBHUCUT OT

M3 xaTtuoHOB
cd*u  In*"
MIEPBBIM
BOCCTaHABIIH

Katuonsl
METAJUIOB C
paB-

HBIMHU

Katno
HBl C
OTEH




ANEKTPOJIN3a HUs HE | uX Ba- 3HAYEHHUSIM | 1IHa-
pacTBopa, 3aBHCHUT KOHIEHTpaluu - U TIOTEH-
erca Cd JI0M
COJIeprKaIero oT IpU  YCJIOBHH,
[1AJIOB MeHee
HECKOJIbKO BEJIMUUHBI | YTO
BoctanaBiau | — 0,41
KaTHOHOB 3apsaa MOTEHIIUAITBI
BAKOT- B He
OJTHOBPEMEHHO | KaTHOHOB | cucteM Me
n+ BOCCT
(ycnmoBust Me paznu- cs
CTaH/IapTHHIE) YarTCs 18 aHasll
Aap OJIHOBpEME
WBaIOT
16 HHO
ci U3
pacTB
OpoB
19 (pH =
7)
20
Kaxkoit u3
yYKa3aHHBIX
aHMOHOB HE 5
CI’207 i _ _ _
Oyxer Bce S0O5> OH CN
OKHCTATHCS MPH | yreasapppy
ANEKTPOIIH3E e
pacTBopa,
COJIEpIKaILIero
BCE YKa3aHHBIE
AHHUOHBI 22
(ycnoBus 23 24 25
CTaH/IapTHHIE,
ANEKTPO/IbI 21
TJIAaTUHOBBIC)?
Bapuanr 8
Kaxkoit npornecc AlCl; HNO, HNO,
KOH
HE  BO3MOXCH
mpu Ha KaToje: HaaHo/Ie: HaKaTo Bce
HAaHOJIE: ne: yKa3zaH
3JIEKTPOJIN3E AF+3e=A1° | 2H,0 — 4= e He
YKa3aHHBIX 4H" +0, 2H,0 +
4= - BO3MOX
pacTBO-poB 40H-4¢2 2e=H,
- HBI
(31eKTpOIBI 2H,0+0, 5 +20H




TJIATUHOBBIC)?

Kaxkoe
HampsHKeHUe
pasiioxKeHus
TEOPETHUECKHU
HE00XO0IUMO
JUIST
3JIEKTPOJIN3a
pacTBopa
ZnBr;

(ycmoBust
CTaHIapTHbIE)?

-0,76 B

[IpaBunpHOTO
OTBETa HET

1,85 B

-0,305

- 1,825

10

Kaxkas u3
MPUBEIAEHHBIX
dhopmyn TUTST
onpeneneHus
3JEKTPOXUMHYE
CKOH
SKBHUBAJICHTHOM
Macchl MeTajla

HenpaBHIbHA?

96500 - A

K_

11

96500 - n

12

13

14

m,

96500

15

Bri6epute
MIpaBUIILHOE
YTBEPKIACHHE
OTHOCHUTEIBHO
ANEKTPOJIA3A
pacTBopa,
COJIEpIKaIIero
HECKOJIBKO
KaTHOHOB
OJTHOBPEMEHHO
(ycnoBus
CTaH/IapTHbIE)

[TepBbiM
BOCCTaHABIJI
U-BaeTcs
KaTHOH
MeTaia ¢
Oozee
OTpHULaTelb
HBIM
MTOTEHIMATIO
M

3 KaTUOHOB
3+ 2+
Jn Hu N1
MEPBBIM
BOCCTaHaBJIMBAae
3+
TCS MOH Jn

17

2+
Katnon Fe

U3 pacTBopa

:FGS()4

HC

BOCCTaHaBJIN

BacTCA

18

ITepBoI
M
BOCCTa
HaBJIUB
aeTcs
6onee
AKTUBH
BIN

BOCCTa
HOBHUTEC
JIb

Bo3mo
JKHO
COBMeEC
THOE
BOCCTa
HOBJICH
ne
HOHOB

H' "
Zn*




16

19

20

Kaxoi u3
aHMOHOB  WJIH
MOJIEKYJT
OKUCIISIETCA
NEPBBIM  TIpH
JIEKTPOIIN3E
pacTBopa,
COJIepKAIEro
BCE YKa3aHHbIE
YaCTHULIBI
(ycnoBus
CTaHJapTHbIE) ?

Cl

21

H,0

22

ClIO™ I

23

24

25

Bapuanrt 9

Kakoii mnpouecc
BO3MOXXCH  TIPH
AEKTPOJIH3E
yKa3aHHBIX
pacTBOpoB
(3meKTpOIBI
HUKEJIEBBIC)?

Ni(NO3),

HaaHOIC:

Ni-— 28—
Ni2+

Ni(NO3),

HakKaToIc:
2H,0O + 2¢&
=H, +
20H"

Ni(NO3),

HaaHOJE:

2H,0 —4¢
4H"

Ni(NO»),

HaaHOAC:
NO, —2¢e +
20H =

=NO;3; +
H,O

Ni(NO3),

HaaHoJe:
2NO;3 —

2e= N205
+ 0O

Kaxoe
HaIpsHKCHUE
pa3IoKEHUS
TEOPETUICCKH
HEOOXO0INUMO I
AJIEKTPOJTH3a
pactBopa CuCl,
(ycnmoBusi  ctan-
JIapTHbIE)?

0,34 B

-1,01B

1,36 B

1,69 B

1,01 B

10




[Ipn

Kaxoe B Hnst ®enondrane | [pu
YTBEpIKICHUE npukaToy | NOTyYCeHHs EEIEHYCKa uH, npomycka
Helpa-BUJILHO HOH 1000 OIHOTO nobaBeH- HUM  Ofi-
OTHOCHUTEIBEHO obnactu B | rNaOH dapanes HBI B HOTO
] Pe3YIBTAT | o srexrpre | TPAKATOAHY
ANEKT-pOn3a e p 10 06-I1CTD, dapanes
pactsopa NaCl? | 5yexrponu SATpATHTL ) cTBa OKpacku He | VICKTPH-
32 1000 TMONYHAKOT | oo e —
cozmaérest | KYJIOHOB 46t BOCCTaHaB
menounas | dnekrpuuec | HATPHA JIN-BAETCS
cpeaa TBa 14 | 11,2 nH;
11 12 13 s
Bri6epute
MpaBIWIbHOE
YTBEPKACHHE
OTHOCHUTEIILHO
npowecca Katnon IMopsmox 3 [Mops ok ITopsmox
BOCCTaHOBJeHus | MECHEE BOCCTAHOBJI | KaATHOHOB | BOCCTAHOBJIE | BOCCTAHOB
KaTHOHOB U3 aKTHBHOTO | CHHA Cu" U | HAS  WOHOB | -JIEHHs
PacTBOPOB TpH MeTania KaTHOHOB He** H u M2 se | katnonos
SJICKTpOIIN3C BOCCTAHAB | SaBHCHT Of MEPBBIM 3aBH-CUT OT | HE 3a-
(YCIOBHS CTaH- -IUBAETCS | UX
JApTHbIC). TEpBBIM KOHIEHTpa | BOCCTaHaB | MaTepuaia BHCHUT OT
UM IIpu JIMBACT-CA KaToaa BCIIMYHNHBI
YCIIOBUH, non Cu®" 3a-paza
qTo KaTHOHA
MTOTCHITHAT
16 | BI cuc-tem
MelMe" pa 19
3JIMYAIOTCS 20
18
17
Kakoe BemectBo
W HOH
OKUCIISIETCS OH-
IEPBBIM Ha NO, "~ H,O SO42 - q2-
aHoje u3
pacTBopa,
coJiepIKaIe-ro
BCE  yKa3aHHBIC 25
HaCTHLIbI 21 22 23 24
(ycmoBust
CTaHJapTHBIC)?

Bapuant 10




HCIO

Ykaxwure LiClO HCIO (pactBOp) LiClO4 Na,CO
rpoliecc, 3
ROBMOSKHBIA TpH (pactBOp | (pactBOp) Ha KaToJe: (pactBOp)
) .| (pacma
SJICKTPOJIN3C Ha katoge: | 2HCIO+2H  + | HaaHOae: )
B
yKa-3aHHBIX Ha 28 = 2C104 - 28
COCIMHCHUIA xatoxe: | 2120 T2 — CLO, + Ha
(31EeKT-pOBI e=H,+ =Cl,T+ H,0 0 aHojIe:
[UIATHHOBBIE) Li' +8 20H 2
' 0 3 2C0;
— Li 4 —
2 —4e=
1 2CO, +
0O,
5
Kaxkoe
TEOPETUIECKOe
- Bee
p 325B | greetni -2,71B -1,364B | 0,536B
HE00X0-TUMO
HETNPaBWIIb
JUTSL DJIEKTPOJIH3a
HBI
pactBopa Nal
(ycnoBus
CTaHJapTHEIE) ? 6 8 9 10
7
Bri6epute [Tpu
IPaBUILHOE 3aTpare [Ipu 3atpare 1
JIBYX K nnek-
TBEPKJICHUE
YIBEP dapanee | 58.7 TpUUYECTBa 29,4
OTHOCHUTEILHO M =
B BOCCTaHaBJIU- Ni
ICKT-port3a SIIEKTPH Kni =T Baercs 29,4 1 Kni =—.4-Q
pactsopa NiSOq | yecrpa HUKEJIS
F 96500
(ycnmoBust BOC-
CTaH/IapPTHHIE) CTaHaBII
HUBacCcTCA 13 15
58,7t 12 14

HUKCIIA

11




Ykaxure
HEMpaBHWIbHOE
yT-BepXKACHUE
OTHOCHUTEIBEHO
npoiiecca
BOCCTAaHOBJICHU A
KaTHOHOB npu
3JIEKTPOJIN3E
pacTBOpOB
(ycmoBust

CTaH/IapTHbIE)

ITopsimox
BOCCTaH
OBJIE-
HUS
KaTHOHO
B
3aBUCUT
oT
MTOTEHIU
ana
CUCTEM

Me I
Me""

16

[Topsimox

BOCCTaHOB
JICHUS
HNOHOB
Fe*" u

3aBUCUT

H+

oT
nepeHanps
KECHUS
BOJIOpO/Ia

17

4 K3 KaTHUOHOB
Zn*" u
MEePBBIM
BOCCTaHAaBJIMBac
test won Cr>*

18

ITopsnox
BOCCTAHOBII
eHus
3aBHCHUT OT
BEJINYUHBI
3apsna
KaTHOHA

19

[TepBnI
M
BOCCTa
HaBJIUB
a-ercs
KaTHOH
HanOO0II
ee
aKTHUBH
oro
METalll
a

20

Kakoit woH wnmm
MOJIEKYJIa
OKHCIISIETCS
TIEPBHIM Ha
aHoJze
AJIEKTPOJIN3E
pacTtBopa,
COJIepIKaIlero

BCC YKa3aHHbIC

pu

YaCTHIIBI
(ycnoBus
CTaHJApT-HEIE,
AIEKTPOIBI
YTOJIbHEIE) ?

S0,

21

H,O

22

Cu

23

Cl

24

Br—

25

Bapuant 11

Vxkaxunre
BO3MOKHBIN
mpoLecc npu
ANEKTPOIIH3E
YKa3aHHBIX
pacTBOpOB
(ycnoBus
CTaHJapTHEHIE,

NaNO 3

HaaHOAC:

2NO3 -
2e=

Naz SO4
HaaHO[IC:

2S04% -

Hu onun u3
MPOIECCOB

CI'C13

HaKaToAC:

2H,0 + 2¢
=H, +

NaCl

Ha
Karoac:

Na'+¢&




3JIEKTPObI N,05+ O 2e= HEBO3MOKEH 20H =Na’
IUIATHHOBEIE) S,05%
3
1 4 5
2
Kaxkoe
HaIpsHKCHUE
pa3IoKEHUS
TEOPETHYECKHU
p 1,77 B
HE00-X0UMO IS [MpaBuibH
AJIEKTPOJTH3a Oro OTBETa 1,36 B -0828B | 2,188B
pactBopa RbCl HET
(ycnoBus
CTaHJapTHbIE) ?
6 8 9 10
7
Kaxkoe
YTBEPKICHUE [Ipu
MIPaBUIIBHO 1 MIPOITYCK
T
OTHOCHUTEIBHO Host B aHuy |
TOTYHCHI | b ccranos P
. KyJIOHA
3JIEKTPOIU3a alr AHOJHOM 3ye
JIEKTPHY
BOJIHOTO pacTBopa | kagmust | *1oHHA oGmactu P
CdSOy (ycnous | HeOOXOMM | [12.4 1 112,4 HAKATLTHER | ¢ cn
. o > I BOCCTaHa
CTaH/IapT-HbIC) KaJIMUS OTCS BIIMBAETC
3aTpaTUTh Ko =
Heo0Xoau cd = KaTHOHBI s
OIVH N
. | MO
Dapazeit 2.96500 |1 B BuAC
31eKkTpuy | 34TPaTUTD H;0
ecTBa 19300 K 112,4
JJIEKTpHUYE
CTBa Meg =——
11
13
14| 5
12
15
Bribepure
4 K3
MpaBUIBHOE Mepsem | U3
IBe Katnon, katnonos | I3 IBYX
YTBCPAKACHHC BOCCTaHa | KaTHOHOB | CROIIIHH s
. KaTHOHO
OTHOCHUTEIBHO BAMBACTC | Cy?" Ag+ Ni 1
> MMOTEHIINAN — P B
BOCCTaHOBJICHUS A KaTHOH | [ A3 3,045 B, He Sn
c ’ ’ MIEPBBIM TpynHEe
KaTHOHOB MPHU MIEPBBIM BOC- p




OJICKTPOJIN3E OOJIBIIMM | BOCCTAHAB | CTAHABJIMBACTC | BOCCTAHAB | BOCCTAaHA

pacTBOpPOB 3apANoOM | -muBaercs | 4 JIABAETCs | BIMBAETC
+ 2+
(ycnoBus HoH Ag noH Ni s KaTUOH
CTaH/IapTHHIE) MEHee
16 18 AKTUBHOT
17 19 (O)
MeTajuia
20

Kakoit woH wim
MOJIEKYJIa He
OKUCIIICTCS  TIpH
ANEKTPOIIH3E
pacTBopa,
COZIEPIKAILETO BCE Se* Pt OH Cl ClOo;~
yKa3aHHbBIE
4acTUIlbl (yCIIOBUS
CTaH/IapTHHIC,

3JIEKTPOJIBI
IJTATUHOBEIE) ? 21 22 23 24 25

Bapuanr 12

VYkaxure H3PO4 KJ H3 PO4 Ba(NO3)2

nponecc, Hu onun Ha aHOJE:
BO3MOKHBIN "3 HaaHoxe: o) 25— 4i HAKaTOJE: | Ha KaTome:
;II):KTponme YKa3aHHBI 2P0, — +er 2H,0 +2& | Ba* +02é =
yKa-3aHHBIX X 6¢ = P,05 =H, jf Ba
pacTBOpOB HEBO3MOX +30 20H

(371eKTpOBI el
IJIATUHOBBIE). 3 s

Kaxkoe
HaIPsHKECHUE
pa3ioKeHUs
TEOPETUYECKHU

+0,811 B

IIpaBunbHO




HE00-XOIUMO +0,401 B +1,229 B ro OTBETa -1,229B
IS HET
ANEKTPOIIN3a
pacTtBopa 7
LiOH
(ycnoust 6 8 10
CTaH/IapTHbIE) 9
?
[Tpu [Ipu
MPOITyCKa | MPOITyCKaHUU
Bri6epute Hpu
p guu 1 K 1 ®apanes Q p
MpaBIWIbHOE MIPOITyCKaHU
P ANEKTpUYE | ANEKTPUYECT mg, =— pory
YT-BEPKIACHUE " u
CTBa Ba 593
OTHOCHTENBHO | 1y = 50 3 ’
Sn »J | BOCCTaHAB | BOCCTAHABIHU ) X
ANEKTPOJIN3a - F
T JIUBaeTCs BacTcs ®dapagees
BOJHOTO
AIIEKTPHUEC
pacTtBopa 118,6 p
TBa
SnCl, 118,6 Mg, _
| 14 | ppipensercs
(ycnoBust cTaH- Mgy = [ T/MOJIb 118.6 1S
rSn
JApPTHBIE). 11|r ’
2
13
2+96500 15
12
Bri6epute
p I [pu " " [TepBbIM
HEMpaBUIBLHOE pu 3 KAaTHOHOB 3 BOCCTAHART
+ +
yTBepxkaeHne | smextponu | PICKTPOIM | HoX* 1 Sp®* | karnomOB MBACTCS
+ +
OTHOCHTEJIBHO | 3¢ 3¢ nocnemaum | Cu”* 1 Cu' | waron
Tporecca pactBopa | PaCTBOPA | poccramapnu | IepBBIM MeHee
ANEKTPOIIN3a
pac Tllajopa K,SO4 'y KJB BaeTCd HMOH | BOCCTAHaBJI | AKTUBHOI'O
B MPUKATO] 2+ MeTajiia
(ycroBus KaToaa ou Hg I/IBaeTcsi+
CTaHJIapTHBHIE). obpa- noH Cu
3ytoTes MIPOCTPAHC
nonsl OH™ | TBE
00pa3yroT
20
Csl HIOHBI 18
OH" 19
16
17
Kakoii u3
AHUOHOB

OKHCIIACTCA




MIEPBBIM 13
pacTtBopa,
COZIECPIKAILETO
BCE yKa3aHHBIC
AHHUOHBI
OJJHOBPEMEHHO
(ycnoBus

CTaH/IapTHHIE)
l’?

NO>

21

Cr

22

23

ClOs

24

OH"

25

Bapuanr 13

Kakoii mpomnecc
HEBO3MOXKEH
npu
ANEKTPOIIH3E
yKa-3aHHBIX
pacTBOpOB
(3meKTpOIBI
TIJIATUHOBBIE).

CoCl,

Ha KaToJcC:

Co™" +2&=
Co°

Ba(OH),
Ha KaToIc:

Ba’'+ 26 =
Ba

KCIO;

HAaHOJIE:
ClO;~ + H,O

= C1047+
2H'

Ba(N03)2

HaaHOIC:

2H,0O - 4¢
= 4H+ + 0,

Ba(OH)

2

HaaHOJ
(o

40H -
48 =
2H,0 +
O,

Bribepure
MpaBUIBHOE YT-
BEPIKICHHE
OTHOCHTEIIEHO
TEOPETHYECKOTO
HaNpsDKECHUS
pasNoKeHUs
(EopaBH. )
AJIEKTPOJIH3E

npu

BOJIHBIX
pacTBOpoB
(31eKTpOIBI
TJIATUHOBBIE).

0
E" pasn. CuCl
2 Cl, /2C1

or B’

EO pasi. CuCl 2
>

>
E 030 ZnCl,

Eopa3n. CUCIZ

Eopa3H_CuBr2

Eopasn.

Co, ¥4aH'/2H,0
3aBHCHUT OT
B

Eopasn.
NNa*7 Na’
4
3aBHUCH
Tor E°

10




Vkaxure

MPaBWIbHBIN
X0  pEUICHUuU
TUTSL
oTpeeTICHUs 5-30- 60
MAacCChI 0JIOBA, 5-30-60 59,3 -5- 59,3 -5- I/ICXOI[H
BOCCTaHOBNIEHH | M~ — 30 - 60 30 BIX
m= —
Oro Ha KaToje JIAHHBIX
m= m=
1pu 96500 1 Heaoe
SJICKTPOJIN3C 96500 96500 TaTo4H
pacTtBOpa Y
Sn(NO3),, ecnu
[=5A,
30 11 12
T =30 MuH.
13 14
15
Bri6epute [TepBbI
HEeTPaBUILHOE M
"3 N3 cmecnu | U3 katnmoHOB | KaTHOHEI
yYTBEPKACHHE . 3+ BOCCTa
KaTHOHOB KaTHOHOB Al un Fe ' | meramion
OTHOCHUTEIBLHO - - - HaBJINB
Fe’ u Cr | mepBpM katoH Al’" | 6omee
ANEKTPOJIN3A aeTcs
TePBHIM BOCCTAHAaBII | HE AKTHBHBIX,
BOJHBIX u3
BOCCTa- HABAeTCs BOCCTaHaBIX | ueM Al, wu3
pacTBOpOB cMmecHu
HaBJIMBAETC | KATUOH c | Baercs pacTBOpPOB
3JIEKTPOJIUTOB - KaTHOH
s noH Fe boiee HE
(ycmoBust OB HOH
MIOJIOKUTEI BOCCTaHAaBII
CTaHJapTHHIE). Oosee
BbHBIM HMBAIOTCS
aKTUBH
3HAYEHUEM
oro
0 + 18
16 E Men /Me MCTaJLT
19| a
17
20
Kakoii  anmon
HE Oyner
OKUCIISITBCI Ha
a”oze npu
3IEKTPOJIN3e
2 2 - . 2
pacTBOpOB, Se S ClO OH SO;
COJIepKaIIUX
BCE HOHBI

OJTHOBPEMEHHO




(ycmoBust 21 22 23 24 25
CTaHJapTHEIE,
AJIEKTPOIBI
IJIATUHOBBIC) ?

7.2.2 IlpuMepHbIii IepevyeHb 3aJaHUI I pellleHUs] CTAHAAPTHBIX 3a71a4

1. Ilpumep KOHTPOIBbHOM PadoThl 1O TeMe «OCHOBHBbIE XUMHYECKUE MOHATHS U 3aKOHbD)
(BapmaHTBI KOHTPOIBHBIX padoT npusBeneHbl B Ne 302-2012 METOJIMUECKUE YKA3AHU A
K MPaKTUYECKOW M CaMOCTOSITENbHOW paboTe CTyACHTOB MO AUCIHUILTUHE «XUMHUS» MO TeMe
«Kaccel HeOpraHU4eCKHX COeTUHEHUID).

3ananue 1

1. K xakuM kaccam Heopranudeckux BemiecTB otHocsTcst BaO, Fe(OH),, CuSOy4, H3PO4
,Zn(OH) ,?

2. KaxoBel xumuueckue cBoicTBa coiseii? OTBEeT TOATBEPAUTE HAMHCAHUEM
COOTBETCTBYIOIINX

YpPaBHEHUU pEaKIUi.

3. Ocy1iecTBUTE CIENYIONINE TPEBPALICHHUS:

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

4. Hanumute dopmynsl aHruapuaoB cienyrommx kucinotr: H,SO4 , H3BOs3; , HCLO,
HMnO4.

5. Kakue M3 yKazaHHBIX THIPOKCHIOB MOTYT oOpa3oBath ocHoBHble conu: Cu(OH),,
ACl(OH)s;, KOH?

CoctaBbTe (GOpMYIBI BO3MOXKHBIX OCHOBHBIX COJICH, OOpa30BaHHBIX JaHHBIMHU
OCHOBaHHSIMH H

cepHoM kucnotou. [IpeBpaTuTe oMM OCHOBHBIE B COJIM CPETHUE.

Ilpumep pelieHue BapuaHTa.

1. BaO oxcun 6apusi, ocHoBHOI xapakrep; Fe(OH), rumpokcun xenesza (II), ocHoBHOIA
xapakrep; CuSOy

TUAPOKCHUIT MEIH, cpenusis  conb; H3;PO4 docdopras xwuciaora, KHCITOTHBIN
xapakrep;Zn(OH) , —

THJIPOKCH]T ITUHKA, aM(POTEPHBINA XapakTep?

2. CBolicTBa coJei.

1. B3aumoaelicTBie ¢ METAJIAMU:

Zn + CuSO4 — Cu + ZnSOy.

2. BzaumonencTBue co meIouyaMu:

CuCl;, + 2NaOH — Cu(OH), | + 2NaC¢.

3. B3anMoeliCcTBHE ¢ KUCIIOTAMU:

CUSO4 + st — CuSL + stO4,

BiOC(t + 2HC{ — BiCt; + H,O.

4. B3aumoieiicTBIE MEXITy COOOM:

CaCt, + Na,CO3 — CaCO3| + 2NaC¥.

Peakiuu 2 — 4 mpoTekaroT 0 KOHIA, €CIIM OJMH M3 00pa30BaBIIUXCS MPOIYKTOB YXOJIUT
u3

chepsl peakuuu, TO €CTh BBINIAJAaeT B BHUAE OCaJKa, BBIAETSETCS B BHUIE raza WIH



IIPEICTABISACT
coboii MajoaMccouuupytoniee coeluHeHHe. Ecium  npoayKkTel  peakiuu  XOpOLIOo
pacTBOpUMBI B BOJIE,
TO TaKU€ peak1 00paTUMBI.
5. Tepmudeckoe pas3ioKeHue COJICH.
a) pa3yoXeHue KapOOHATOB:

CaCO3; — CaO + CO,1,

2FeCO3; — Fe,03 + CO, 1 + COT;
0) pa3noxeHnecynbPaToB:
Fe,(SO4);3 — Fe, 03 +3S051;

B) pa3JI0KEHUE HUTPATOB.

Tumn npoaykTa pa3ioKeHus 3aBUCHUT OT MOJIOKEHUS METallIa, 00pa3yoIero coib B

AIIEKTPOXUMHUYECKOM DSy HampsoKeHWH. Eciu MeTamn HaXOomuTCs B PsAAY HaNpsHKCHHUN
710 MarHus,

TO €ro HUTPAT Pa3jiaraeTcsi Ha HUTPUT U KUCIOPOL:

2LiINO3 — 2LINO; + O,71.

Ecnmn merann HaxoguTcst B psay akTuBHOCTH ¢ Mg o Cu  BKIIFOUHMTENIBHO, TO €r0 HUTPAT
pasnaraercs

Ha OKcUJ AaHHOTrO MeTaia, NO; U Kuciopoa:

2Zn(NO3); — 2CuO +4NO;, 1 + O, 1.

Ecnm metann Haxoautcs B psaay HanpspkeHui mociie Cu, TO €ro HUTpAT pasjiaracTcsl Ha
caM MeTaJl,

NO; ukucnopos:

2AgNO3; — 2Ag + 2NO, T + 0113
I') Pa30’KEHUETHUIPOKCOCOIEH:

Sb(OH),Ct — SbOCt + H,0;
1) pa3JI0KEHUETUAPOCOIICH:

2NaHCO3; — Na,CO3; + H,O + CO,1.
6. Comu, oOpa3oBaHHBIE CHJIBHOM KHCJIOTOH ¥ CJIa0bIM OCHOBAaHHUEM, CHJIbLHBIM
OCHOBaHHEM U
c1aboil KHUCIOTOHM, ClaObIMU KHUCIOTOW ¥ OCHOBAaHHUEM Yy4YacTBYIOT B OOMEHHOM
B3aMMOJICHCTBUHU C BOJIOM,
TO €CTh, IOJIBEPratloTCs TUAPOTU3Y:
a) ZnCl,+H©= Zn(OH)Ct + HCE,
Zn*" + H,OZnOH + H'.
Peakrus pactBopa kucnas (pH<7).
6) KCN + H,0 == HCN + KOH,
CN + H,OHG= OH.
Peakuus pactBopa menouynas (pH>7).
B) Pb(CH3COO), +H,O0 <= Pb(OH)CH3;COO + CH3;COOH,



Pb> +H,0 == PbOH' +H',
CH;COO + H,0== CH; COOH + OH".
Ecnu kaTHOH 1 aHHOH c1a0bIX OCHOBAaHUS M KUCIIOTHI TUAPOIU3YIOTCS B PABHOM CTETICHH,
TO peakIys pacTBopa HeWTpaibHas. Eciin cuiia KHCIOTHI, 00pa3yroliel coiib, OOJIbIIe
CHJIbI OCHOBaHMSI,
00pa3yromiero coiib, TO peakius cpeabl Oyaer kucinoi. Ecam Hao60poT, cruia OCHOBaHUS
BBIIIIC,
TO PEAKIIHs CPEIbI IETOUHAS.
7. B BOJHBIX pacTBOpax COJU TUCCOIUUPYIOT ¢ 00pa3oBaHMEM KaTHOHA M aHHOHA!
a) Na,SO; as + SO4” - cpennue,
6) NaHSO, <Xa'+ HSOy - kucisle,
B) (ZnOH)Ct  =2ZnOH" + C{ - ocHOBHEIE,
r) KA((SO4), =K'+ AL +2S0,4% - nsoljusie,

1) K3[Fe(CN)s] =K'+ [Fe(CN)6]* KOMIIEKC-
[Ag(NH3),]Ct =={Ag(NH:),]" + CUnpre.
U Tak nanee....

Kpurtepun onenkn

CryneHnty BelIaercs 5 3a7ay, KOTOpble HEOOXOAMMO peIIaTh MUCbMEHHO C aIrOPUTMOM
pereHus

U pacdyeTaMd. MakcHMalbHOE KOJMYECTBO OayuloB 3a OAWMH Bompoc 3. 3a omHy
HEpEUICHHYIO 3a/1a4y

cHHUMaeTcs 3 Oajlia, €CJIM HENOYET B 3a7ade, TO OOUH Oalll.

CryzaeHTtaM, HapyLIaOIIUM JUCHUIUIMHY B MIPOLIECCE MTPOBEIEHUSI KOHTPOJIBHON paboThl,
MOJET OBITh

cHAT 1 6at 3a KaXKIbIA CITydaid.
Kpurepun oueHKHu 3aJaHUii:
15 -13 — 3agaHue BBINIOJHEHO, BEPHO, HAMNMCaHbl BCE YPABHEHUS pEaKIUil, paccTaBJICHBI
K03 (HULIUEHTHI,
HUMEIOTCSI He3HAUUTENbHBIE apU()METHUECKUE TTOTPEIIHOCTH, OTIUCKH;
12-11 — nmaH oAMH HEBEPHBI OTBET WM HE MPAaBHIBHO PACCTaBICHBI KOA(PQPHUIMEHTH B
YPaBHEHUSAX PEAKIUH,
HE HaITMCAHbBI MOJAPOOHO BCE ypaBHEHHs peaknuid. MoryT ObITh HENpaBUIIBHBIC BBIYMCICHUS
IIPU BEPHOM
QJITOPUTME PEIICHUS;
10-8 — 3amaHMe YaCTUYHO HE BBINOJIHEHO (HET OTBETa Ha 2 BOIPOCAa MOJHOCTHIO, HEBEPHBI
BBIYMCIICHUS B 3aJjauax,
HO UMEEeTCs MPAaBMIIbHBIA MOIXO0/1 K PELICHHUIO;
Menee 8 — B OCTaJIbHBIX CITydasiX.

IIxana oneHuBaHuA:

Or1eHKa «OTJIMYHO» BBICTABIISIETCS CTYICHTY, HabpaBmeMy 15-13 Gamos;

Or1eHKa «XOpOIIIO» BBICTABIISAETCS CTYNCHTY, HabpaBmeMy 12-11 Gaios;

OrneHka «yIOBIETBOPUTENBHO» BBICTABISIETCS CTYIEHTY, HaOpaBiiemy 10-8 6aios;
OrneHka «HEeyAOBIETBOPUTEIBHOY BBICTABISIETCA CTYIEHTY, HaOpaBiieMy MeHee 8 0aioB.



MeTtoauka npoBeAeHHs:

B AayAMTOpUM I TNPAKTHUECKUX 3aHATHHA, B MUCbMEHHOW (opme, TpynmnoBoil cmocoO, B
TeueHue 45 MUHYT,

UCIIOJIB30BAaHUs CIIPABOYHOM JIMTEpPaTypbl M CPEACTB KOMMYHHKAalUW, pe3yJbTaT - Ha
CJIEYIOLLEM 3aHATUN.

Bropoii BapuaHT npOBENEHUS KOHTPOJIBHOM pabOThl - 3TO JOMalllHEe HHIAWBUIYabHOE
3aJlaHue, 31ECh

YUHTBIBACTCS IIOJIHOTA U3JI0KECHHS 1 OPUTMHAIIBHOCTD PEILICHUS.

IloHBIH KOMILIEKT OLIEHOYHBIX CpeaACTB B KOJINIECTBO 20 BapHUaHTOB.

3amanue 1

1. K xakuM kaccam Heopranudeckux BemiecTB otHocsTest BaO, Fe(OH),, CuSOy4, H3PO4
,Zn(OH) ,?

2. KaxoBel xumuueckue cBoicTBa coiseii? OTBET TOATBEPAUTE HAMHCAHUEM
COOTBETCTBYIOIIUX

YpPaBHEHUH peaKIuil.

3. OcyuiecTBUTE CIEAYIONIUE MPEBPAIICHUS:

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

4. Hanumute dopMynbl aHTHIpHIOB cienyrommx kucinor: H,SO4 , H3;BOj3; , HCLO,
HMnO4.

5. Kakne ©3 yka3aHHBIX THAPOKCUIOB MOTYT o0Opa3zoBaTh ocHOBHBIC cos: Cu(OH),,
AL(OH)3;, KOH?

CoctaBbTe (OpMYIBI BO3MOXKHBIX OCHOBHBIX COJICH, OOpa30BaHHBIX JaHHBIMHU
OCHOBAaHMSIMH M CEPHOM

kuciotoi. [IpeBpaTuTe conm OCHOBHBIE B COJIM CPETHUE.

3ananue 2

1. Tlomp3ysicb MEXIyHApOIHON HOMEHKIATYpOW, HA30BUTE CJEAYIOIINE BEIIeCTBa
FG(OH)Q,FG(OH)3,CI'QO3,

CaCO3,NaH,PO4,CuOHCL.  Kakue w3  NEpEUYUCIEHHBIX  BEIIECTB  MOTYT
B3aUMOJCICTBOBATh C COJITHOM

kucnoToi? Hanummre ypaBHEHUS peaklni.

2. YKaxuTe 00IIHe CIIOCOOBI MOTYyYEHHUS KUCIIOT.

3. Hanummure ypaBHEHHMS peaklMil, MpU TOMOIIA KOTOPBIX MOKHO OCYIIECTBUTh
MIpeBpALICHHUS:

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

4. HamummmTe ypaBHEHHs peaklUid MONyYeHUs XJIOPUA MAarHus: a) JACWCTBUEM KHCIIOTHI
Ha METalf,

0) neiicTBHEM KHCIOTHI HA OCHOBAHUE; B) AEMCTBUEM COJIM Ha COJb.

5. TpencraBere xummueckue ¢opmyiasl cyinbpata xpoma (III), docdara ammonwms,
cynbdunaa xenesa (II),

Hutpata rugpokcosxenesa (II).

3aganue 3
1. Hanumurte Gopmymnbsl OKCHIOB Kanus, Oapusi, adroMuHUs, KpeMHus, pocdopa, cepsi,



XJIOpa, OCMHSL.

3Has, YTO BAJIEHTHOCTH AJIEMEHTAa B OKCHJIE COOTBETCTBYET HOMEPY Ipynmsl B
MIEPUOIUYECKON CUCTEME.

2. YkaxuTe crnocoObl MOTyYeHHUs] OCHOBAHUH.

3. Hamummure ypaBHEHUS peaklUuid, TPH MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
CIEAYIOLIME MPEBPALLCHUS:

Al — AEQO3 — A£2(804)3 — AECE3 — AE(OH)3 — AEQO_’,

— NaA(O,.

4. loxaxxute amdorepusiii xapakrep ZnO u Cr,0s.

5. Kakue conmu MOryT OBITH MOJNy4YEeHBI MPH B3aUMOACHCTBUM TUAPOKCUIA HATPUS C
oprodochopnoit kucnotoii? [IpencraBpre rpadudeckue GopmMybl BCEX BO3IMOKHBIX COJEH.

3aganue 4

1. Kakue u3 okcunoB CaO, SiO,, CuO, CO, N,03, K,0, SOs;, Fe,03 OynyT pearupoBatb
MIPU OOBIYHBIX

YCIIOBHSIX C BOJOW M YTO TNPH 3TOM oOpasyercs? Hamummre ypaBHEHHS BO3MOXHBIX
peaKIuid.

2. KakoBsl 00111e XUMHYECKHAE CBOMCTBA KUCIOT?

3. MoryT 11 HaxoauThkcsl coBMecTHO B pactBope: a) NaOH u HJ; 6) Ba(OH), u FeCl3; B)
NaCl u KOH;

r) KCU u AgNO3;? Jlaiite 000CHOBaHHBIi OTBET M MPHUBEIUTE YpPaBHEHHS
COOTBETCTBYIOIIUX PEAKLIUM.

4. Hamumwure ypaBHEHHS pEaKIWil, TMPH TOMOIIM KOTOPBIX MOXKHO OCYIIECTBHUTH
MIpeBpaICHUS:

Fe — FGCEZ — FG(OH)Q — FG(OH)3 — F€203.

5. Hanmummre GopmyIibl caeayomumx cojei: cyabdara Kaaus, HuTpata Oapus, kapOoHaTa
HaTpusl,

oprodocdara kambius, cynbpuTa HaTpHs, cynbduna sxenesa (I1).

3aganue 5

1. Kak momyuuts cynbdaT Maraus, MCXOJs H3: a) MarHus; O) OKCHAAa MarHus; B)
TUIPOKCHU/Ia MarHus;

r) kapOonara Maraus? Hanummure ypaBHEHHsI COOTBETCTBYIOIINX PEAKIINH.

2. KakoBbI crtocoObI MOTy4YeHHS KUCTIOT?

3. Hanummure ypaBHEHHMS peaklMil, MpU TOMOIIA KOTOPBIX MOKHO OCYIIECTBUTh
CIeyIOIINEe TPEeBPALICHHUS:

Na — NaOH — Na,S0O4 — NaCl — NaNO3; — NaNO,.

4. Cmecp oxcuma memu (II) ¢ menpro oOpaboTanu pacTBOPOM COJSTHOM KHCIIOTHI H
PO UIBTPOBAIH.

Uro ocTanock Ha (GUIBTPE U UTO MEpenwio B pacTBop? OTBET MOSICHUTE.

5. Hanumure mo paBa mnpuMepa OCHOBHOM, CpeAHEHM W KHCioW conel. Jlaiite um
XMMHYECKOe Ha3BaHUE

U YKa)KHUTE, KaK UX MOKHO TOJYYHUTh.

3aganue 6
1. NaHCO3; — nutseBas conma; Na,COs — kanbuuHupoBanHas coma; CaCOsz — wmen,



Mpamop, U3BECTHSIK;

K,CO3 — nmoramr; HgCl, — cynema; KNOj3; — kanuiiHas cenutpa; NaCl — moBapeHHas
colb. JlaiiTe

9TUM COJSAM XUMHUYECKHE Ha3BaHU.

2. KakoBEI XUMHYECKHE CBOMCTBA OKCHAOB?

3. MOXHO 11 TIOTYy4YUTh PacTBOPHI, coaepxkaimue onHoBpeMeHHo: a) Ba(OH), u H,SOy;
6) CaCEz u Na2C03;

B) NaCl u AgNOs;; r) KCC u CuSO4? VYkaxurte, Kakue KOMOMHAIIUA HEBO3MOXKHBI U
noueMy. [IpuBeaure

COOTBETCTBYIOIIUE YPABHEHUS PEAKIIUM.

4. Hanumwure ypaBHEHUS peakUuid, MpPU TOMOILIM KOTOPBIX MOKHO OCYLIECTBUTH
CIIEYIOIIUE IPEBPALIEHHS:  N,0H

Cu— CuO - CuSO4 — ?—CuO — Cu.

5. Kakoe B3auMoOJeHCTBHE TNPUBENET K IOJYyYEHUIO CpPEAHEW COJIM U3  XJIOpHza
TUAPOKCOMArHUs:

a) MgOHC!{ + NaC/l; 6) MgOHC({ + NaOH; B) MgOHC{ + HC(?

3anganue 7

1. Kak mosy4uTh TUAPOKCHUI MarHusi, UCXO0J1 U3 MarHus, Kuciaopoaa u Bojbl? Hanuiure
ypaBHEHUS

peakuuii. MOXHO JIH ITOI00HBIM ITyTEM MOJTYyYUTh THIPOKCH]] METH?

2. KakoBbl 001IHE CITOCOOBI TTOTyYICHUS COJICH?

3. IlpuBeaute mupumepsl (GopMysnT KHUCIOT pa3HOM ocHOBHOCTH. lIperncraBpTe uUX
rpadudeckue GopmMyJIbL.

4. Hanumure ypaBHEHUS pEaKIUi, HPU TOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
CIeyIOIINEe TPEeBPALCHHUS:

H,0+ CO,

CaCO3— CO+? — ?  —  CaCOs.

5. Kakoro cocraBa MOryT OBITh TMOJYYEHBI CONH TPH B3aMMOJICHCTBUH THAPOKCHUIA
ATIOMUHUS

¢ cepHoii kucnoToit? HazoBure 3T comnu.

3amanue 8

1. K kakuM krnaccam HeopraHudeckux BeniectB otHocsatcsa H,S, CO,, CuO, BeO,
AL(OH)3, KNO3, CaCO;?

Kakmne u3 mepedrcieHHBIX BELIECTB MOTYT B3aMMOCHCTBOBATH C COJSHOM KHCIOTOM?
Hanumwure

ypaBHEHHUS BO3MOKHBIX pEaKIIUil.

2. Okcuabl BaO, ZnO u P,O5 npenctaBisioT co0oi moponrkooopa3Hbie BenecTBa 6e1oro
1BETA.

Ecnu »TH okcuIbl HENb3sl pa3MyUTh MO BHEIIHEMY BHIy, TO, KaK 3TO CHENaTh MpH
MTOMOIIY XUMUYECKUX

peakumii?

3. CocraBbTe ypaBHEHHS pEaKIMil, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CIEIyIOIINEe TPEBPALICHHUS:



Fe — FeO — F6203 i Fez(SO4)3 i FCCE3 — FG(OH)3

— FG(OH)( NO3)2.

4. Hamummure rpaduueckue ¢GoOpMynbl BCeX BO3MOXKHBIX COJIEH, MOIYYEHHBIX MPHU
B3aMMOJICHCTBUH

THIPOKCUIA KaIblUs U OpTOPOCHOPHON KUCIIOTHI.

5. HazoBurecomnu: ZH(NO3)2, AﬁOHCEz, NaHCO3, (CUOH)2C03, NaHS, Kzs.

3ananue 9

1. K kakuM kjaccaM COE€IMHEHHMM OTHOcsTCs chenyromne BemectBa N,Os, Zn(OH),,
CaO, Ni(NO3)2, H3PO4,

Fe(OH);? C kakuMu W3 TIEPEYMCICHHBIX BEIIECTB OyIET pearupoBaTh THIAPOKCHU]T
Hatpus’?

CocTaBbTe ypaBHEHUS PEAKIUH.

2. [IpuBenuTe HE MEHEe CeMHU CIIOCOOOB MOIYUYEHUS COJIeH, HAITMIIUTE COOTBETCTBYIOIINE
ypaBHEHHS

peaKuui.

3. C nomouip1o0, KaKUX peaklMii MO>KHO OCYIIECTBUTH CIEAYIOIINE TPEBPALLICHUS:

S — H,SO04; Cu — CuS; Fe — Fe(OH)3?

4. Hanumure ypaBHEHUS PEaKIUU, JOKa3bIBAIOIINX KUCJIOTHBIN Xapaktep SO,,
P205, MHO3, CEzO7 .

5. Kakue u3 ykazaHHBIX THAPOKCHIOB MOTYT 00pa3zoBaTh ocHOBHBIE conu: a) Cu(OH),; 6)
Fe(OH)s;

B) KOH; r) Zn(OH),; n) CsOH? Hamummre rpaduueckue (GpopMysibl BO3MOKHBIX
OCHOBHBIX COJICH,

00pa30BaHHBIX TaHHBIMH OCHOBAHUSMHU U CEPHOM KUCIIOTOM.

3ananue 10

1. B peakuuu, ¢ KakuM{d HEOPraHWUYECKMMHU BEIIECTBAMHM MOXKET BCTyNaTh COJISHAS
Kuciora?

[IpuBenure mo naBa MpUMepa B3aUMOJEHCTBUS COJITHON KHUCIOTHI C MIPEICTABUTEISIMHU
KaXKJI0TO

KJIacca HEOPraHUYECKUX COEIMHEHUI.

2. Moryr 1M OKCHABI pa3HbIX DJJIEMEHTOB pearuposarb Apyr ¢ apyrom? OTBeT
MOTUBHpPYUTE.

MoryT 11 OKCHJIbI pearupoBathb ¢ COIAMU?

3. CoctaBbT€ ypaBHEHHUS pEaKIMH, C TMOMOLIBIO KOTOPBIX MOXHO OCYIIECTBUTh
CIEAYIOIINNA KT

MIPEBPALLCHUM:

Cu — CuO — CuCl,; — Cu(NO3); — CuO — CuSO4

— (CuOH)2S0;.

4. HatpoHHasi U3BECTh MPEACTABIsIET COOON CMECh TMAPOKCHUIOB HATpus M Kanblus. Ha
4Y€M OCHOBAHO

IIPUMEHEHNE ATOM CMECH JUIsl MOIJIOLIEHUs yrilekucioro rasa? Hamummure ypaBHEHUS
COOTBETCTBYIOIIUX

peaKIuid.

5. Conpto kakux kucnot sBisroTcs nsanuc (AgNO;3) u 6epronetoBa conb (KCLO3)?
Hanummre dhopmynb

ATHX KUCJIOT U MX MarHUEBBIX COJICH.



Samanue 11

1. Kakue u3 yKazaHHBIX ra30B BCTYNAIOT B XMMHUYECKOE B3aUMOJIEHCTBUE C PACTBOPOM
menoun NO,

HC{, H,S, NO,;, N,, CH4, CO, CO,? Hanummure ypaBHEHHs COOTBETCTBYIOIIMX
peaKUunid.

2. llpuBenute ypaBHEHUs PEaKIIMii, B KOTOPhIE MOXXET BCTyHaTh pa30aBJICHHAs CEpHAs
KHCJIOTA.

3. Kak noxazars amdotepnsiit xapakrep Be(OH),, A0,03?

4. Hanumure ypaBHEHUS pEaKIUi, NPU TOMOIIM KOTOPBIX MOXXHO OCYIIECTBUTH
MIpEBpaIICHUS:
Na — NaOH — NaHCO3; — Na,CO3; — Na,SO4 — NaCl— Na.

5. YKaxuTe BaJIEHTHOCTh KHUCIOTHBIX OCTaTKOB, BXOJSIIMX B cocTaB coiieid: CaBry,
KMIIO4, KQMHO4,

FG(NO3)3, AEZS}.

3amganue 12

1. Kak, ucnosnbe3yst xeie3o0, cepy, BOAY U KUCIOPO, TOJYy4YUTh JBA OKCHUJIA, IBE COJHU U
JIBE KUCJIOTHI?

OTBET NOSICHUTE YPAaBHEHUSIMU PEAKITUH.

2. IlpuBeaute mnpuMeEpbl peaklMii, JOKa3bIBAIOMIMX OOIIME CBOWCTBA OCHOBHBIX
TUAPOKCH]IOB.

3. CocraBbTe YpaBHEHHMS pEaKlMil, C TMOMOIIbIO KOTOPHIX MOHO OCYIIECTBUTH
CJIeIyIOIINE MTPEBPAICHUS:

Ca — Ca0O — Ca(OH),; — CaCO3 — CaCl, — Ca(NO3),

- Ca3 (PO4)2.

4. CocraBbTe (POPMYIIBI CPETHUX M KHUCIBIX COJICH KaJdus M KaJbIHsi, 0Opa30BaHHBIX: a)
YTOJIbHOM;

0) MBIIIBIKOBOW KHCJIOTaMU. Kak IpeBpaTUTh COMU KUCIIBIE B COJIU CPEIHHE?

5. IlpuBenure npuMepsl IBOWHBIX, CMEIIAHHBIX U KOMIIJIEKCHBIX COJIEH.

3aganue 13

1. Hanmmmmre xuMuyeckue GopMyIibl HUTpATa IUHKA, XJIOPUAA JUTUIPOKCOATIOMUIHUS,
rugpokapOoHara

Mmaruus, cynbpuna sxenesa (11I), kapbonata ruapoxcomenu (I1) .

2. llpuBemuTe ypaBHEHUs peEaKIUi, C TOMOIIBIO KOTOPHIX BCEMH BO3MOKHBIMU
crocobamMu MOKHO

MOJIYYUTh XJIOPUJT ATFOMUAHHS.

3. CocrtaBbTe YpaBHEHHMS pEaKlMil, C TMOMOIIbID KOTOPBIX MOYKHO OCYIIECTBUTh
CJIeyIOIINE MTPEBPAICHUS:

Zn — ZnS — ZnCl, —»Zn(NO3); — ZnO — Na,Zn0; — ZnSO4 — Zn(OH),.

4. Macca Kene3HOM IUIACTMHKH, OIYIIEHHOM B pacTBOpP MEIHOro KyIopoca,
yBenuuuBaercs. O0bsicHUTE

Ha0Ir01aeMOe SIBJICHUE.

5. IlpuBeaure mpUMeEpPbl TEPMUYECKOTO Pa3I0KEHUS KUCIOT, OCHOBaHUM, COJIEH.

3amanue 14

1. K xakuMm kiaccaM HeopraHMYeckux BemiecTB oTHocsATcs N,O, Na,S, CaO, Be(OH),,
AgNO3;, KOH?

C KakuMM M3 YyKa3aHHBIX BEIIECTB OyJeT B3aUMOJICHCTBOBATH COJNSHAs KHCIOTa?



[IpuBeauTe ypaBHEHUs pEAKIUU.

2. Ilepeuncnute obmre cBOMCTBA cosieid. OTBET WILTFOCTPUPYHTE ypaBHEHUEM PEAKITUN.

3. MO>KHO 7T MPUTOTOBUTH PACTBOPHI, cojeprkaiue ogqHoBpeMenHo: a) BaCl, u KoCrOy;

0) Pb(NO3), u Na;SOy4; B) Ca(OH), u H,S; r) KNO3; u CaCt, ?

4. Hanumwure ypaBHEHUS peaKluid, MPU TOMOILIM KOTOPHIX MOXHO OCYILIECTBUTH
MpeBpaIeHUs:

Nz — NH3 — mH4)QSO4 — NH4CE — NH3 — NH4NO3.

5. HazoButeconu: BaCl,, Ba(OCY),, Ba(CLO3),, Ba(CLO,),.

3amanue 15

1. Hamummre rpadudeckue ¢GopMysibl THIPOKCHIOB CIEIYIOMIMX METaJUIOB: JIMTHUSA,
mapranna (II),

xpoma (III), mapranma (VII), xpoma (VI), xxenesza (II), sxenesza (III). Ot kakoro dakrtopa
3aBUCUT KOJUYECTBO

TUAPOKCUIIBHBIX TPYTII B OCHOBAHUSIX?

2. TlpuBenauTe ypaBHEHHUS pEaKIMi, TOKa3bIBAIONINE OOIIMEe XWMHUYECKHE CBOICTBa
KHCJIOT.

3. C noMonIpt0, KaKUX PEAKIMl MOKHO OCYILIECTBUTD CIEIYIOIINE MPEBPACHNUS:

C—->CO— C02 - CaC03 i CaCEz ad Ca(N03)2 — Ca3(PO4)2 ?

4. Kakue u3 nepeurciIeHHbIX KUCIOT: CEPOBOAOPOIHAS, CEPHUCTAs, a30THas, hocdopHas,
YKCyCHasl KHCIIOTa —

MOryT 00pa30BbIBaTh Kucible conu? Hamummre xumuueckue u rpaduyeckue Gpopmyisl
BO3MOJKHBIX KHCJIBIX

COJIeH, yKa3aB KUCJIOThI, 00pa30BaHHBIC UX B3AaMMOJICHCTBUEM C THIAPOKCHIOM KaJTbIIHSL.

5. Kakas ¢opmyrna coorBeTrcTByeT MapranuoBuctoil kuciore: HMnOs; HrMnOy;
H4MnO4?

3amanue 16

1. Bpmumere ¢opMynbl THAPOKCHUAOB, HEPACTBOPUMBIX U PACTBOPUMBIX B BOJE:
Zl’l(OH)z, FC(OH)z, NH4OH,

Be(OH),, Ca(OH),, AL(OH);. Kak Ha3bIBatoTCsl pacTBOpHMBIE B Bojie ocHOBaHUs? Kakue
U3 TEPEYUCITICHHBIX

THJIPOKCUIOB  sIBISIOTCA amdorepHbiMu? C  MOMOIIBI0  YpaBHEHUH XHUMHYECKHX

pEaKUIUd TOKAKUTE

uxX aM(pOTEPHBIA XapakKTep.

2. C kakuMmH BellecTBaMHU (IIPEACTABUTENIM PA3IMYHBIX KJIACCOB HEOPTaHUYECKUX
COCTMHCHUIN)

MOXET B3aUMOJECHCTBOBAaTh OKCUJ LHMHKA? OTBET WUIIOCTPUPYUTE YypaBHEHUSMHU
peaKLui.

3. Hamummure ypaBHEHUS peaklUuid, TPH MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MpeBpaIieHus:

KBr — Br, — HBr — NaBr — AgBr.

4. HamummTte BCe BO3MOXXHBIE XHMHYECKHEe W rpadudeckue (HopMyibsl CcoJeid,
00pa3oBaHHBIX

NPy B3aMMOJICMCTBUM THAPOKCHIA AIOMUHHMS W CEpHOM KHUCIOTH. Kak mnpeBpaTuTh
OCHOBHBIE COJIA

B COJIM cpegHue?

5. TlpuBeauTe mpHUMEpHI, KOTJa MPH HArpeBaHUU OJHON CONM OOpa3yrTCs cpasy TpHU



OKCHJIA.

3amanue 17

1. ITpuBeaute mpumepsl 00pa3oBaHUs COJNIEH U3: a) IBYX ra3000pa3HbIX BEIIECTB; 0) IBYX
TBEPJBIX BEILIECTB;

B) TBEP/IOTO U Ia3000pa3HOT0 BEIIECTB.

2. Kak MOXXHO NOJIy4YuTh HEPACTBOPUMBIE B Boje  ruapokcuabl? IlpuBenure He MeHee
YEeTBIPEX PUMEPOB.

3. Hamumwure ypaBHeHMsI peakuUuid, C TOMOIIbIO KOTOPBIX MOYHO OCYIIECTBUTH
CJIEIYIOIINE IPEBPALICHUS:

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

— CaCO3 — Ca0O — Ca3z(POy),.

4. Kakpe KHCIOTBI MOTYT OBITh IOJyu€Hbl HEMOCPEICTBEHHBIM B3aUMOJICHCTBUEM C
BOJIOM OKCHIOB: P>Os,

COQ, NOz, NzOs, MHO3?

5. Hazosute comu: CoSOg4, Na,Cr,07, K;S, Ba(HSOs3),, CrOHSO4, KHS. Ilpencrasste
ux rpapuveckue

M300pakKeHUsI.

3amanue 18

1. Kakue u3 W3BECTHBIX THUIIOB COEIMHEHMH MOTYT OOpa3oBbIBaThbCA IpHU JeHCTBUU
KHCJIOTBI Ha paCTBOPBI

coneii? IlpuBenure npumepsl.

2. IlpuBeauTe ypaBHEHUs peakUuii, XapaKTepU3YIOLUIMX Haubosiee BaKHBIC CBOICTBA
KHCJIOT.

3. Hammmmure ypaBHEHUs peakUUid, MPU IOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MIPEBPALCHUS:

S — FeS — H,S — KHS,

!

SOz — NaH803 — CaSO3.

4. Ecnu KMIIATUTH MarHuil ¢ BOJOW, B KOTOpYIO 100aBieH (eHondTaaenH, To OKpacka
pacTBopa BCKOpE

cta”eT po3oBoi. [louemy? Hanummnre ypaBHEHUS peaKIUU.

5. HaszoBure Bce coOJM, KOTOpPBIE MOTYT OBITH IOJY4YEHBI TP B3aUMOJCHCTBUHU
TUIPOKCHU/IA KaIusl

U OPTOMBIIIBAKOBOM KHCI0ThL. CocTaBbTe UX rpaduyeckue GopMyJIbl.

3amanue 19

1. TpeGyercsi, ucxolsd M3 YIVIA M KaJbLUs, NOJTY4YUTh KapOoHaT kKanblus. Kakoe emé
BEILIECTBO HEOOXOAUMO

Jutst 3Toro? OTBET NOSICHUTE YPAaBHEHUSMHU PEAKLIHIA.

2. IlpuBenure ypaBHEHUS pEaKIMii, XapaKTepu3ymollue Hamboiee BaKHbIE CBOWCTBA
COJIEH.

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

4. Kakne u3 mepeqyuciIeHHbIX BEIIECTB pearupyrot ¢ ruapokcuaoMm kamus: CaO, CuSOy,
NO,, Zn(OH)z,

H,S, Fe(OH)3, HJ? CoctaBbTe ypaBHEHUS BOZMOYKHBIX PEAKIUH.

5. CocraBbre rpaduueckue (opMyJabl BCEX BO3MOXHBIX COJeH, 00pa30oBaHHBIX
TUIPOKCUIOM MarHus



1 opTohochHOPHON KHCIOTOM.

3amanue 20

1. Kak u3 HeraméHoi U3BECTH, COABI U BOJBI MOJYYUTh THAPOKCUI HaTpus? Hanumure
ypaBHEHUS

COOTBETCTBYIOLIUX PEAKIUH.

2. Kakue u3 W3BECTHBIX THUIIOB COCIUHEHHH MOTYT OOpa30BBIBATHCS NpPU ACHCTBHH
pacTBopa mweEnoun

Ha pacTBOpbI coneit? [IpuBeanTe He MEHee TpeX MPUMEPOB.

3. OcCy1iecTBUTE CIIENYIONINE TPEBPALICHHUS:

CI‘203 i CI‘2(SO4)3 i CI‘CE3 — CI‘(NO3)3 - CI’(OH)3 - CI’203—> NaCI‘Oz - CI‘CE3.

4. Hanummre ypaBHeHus peakuuii oOpazoBanus conerr Caz(POy),, CdSO4, Ba(NO3), B
pe3yibTare

B3aUMOJICHCTBHUS: a) OCHOBHOIO M KHCJIIOTHOTO OKCHJOB; 0) OCHOBAaHHUS U KHCIIOTHOTO
OKCHJIa;

B) OCHOBAHUS U KUCIIOTHI.

5. HazoBute conu: Na,Cr,07, Ca(H,PO4),, FEOHSO4, NaHS, A£(OH),Ct, KH,AsOq.
CocraBbTe

ux rpaduyeckre GopMyIIbl.

3aganue 20

1. Kak u3 HeraméHoi U3BECTH, COAbI U BOJBI MOJYYUTh THAPOKCUI HaTpus? Hanumure
ypaBHEHUS

COOTBETCTBYIOIIUX PEAKIIUMA.

2. Kakue U3 M3BECTHBIX TUIIOB COEJUHEHHM MOTYT OOpa30BBIBAThCS NpU ACHCTBUU
pacTBopa mwENnoun

Ha pacTBOpbI coneit? [IpuBeanTe He MEHee TpeX MPUMEPOB.

3. OcCy1iecTBUTE CIIEYIONINE TPEBPALICHHUS:

CI‘203 i CI‘2(SO4)3 i CI‘CE3 — CI‘(NO3)3 - CI’(OH)3 - CI’203—> NaCI‘Oz - CI‘CE3.

4. Hanmummre ypaBHeHus peakuuii oOpazoBanus conerr Caz(POy),, CdSO4, Ba(NO3), B
pe3ynbTare  B3aUMOJACHMCTBHS: a) OCHOBHOTO M  KHCIOTHOTO OKCHIOB; O) OCHOBaHHUS U
KHCIIOTHOTO OKCHJIA;

B) OCHOBAHUS U KHUCJIOTHI.

5. HazoBute conu: Na,Cr,07, Ca(H,PO4),, FEOHSO,4, NaHS, A£(OH),Ct, KH,AsOq.
CocraBbTe

ux rpaduyeckre GopMyIIbl.

2. IIpumep KP 1 -Tema «Xumuuyeckasi TepMOAMHAMHUKA)
l. Peakiust ropeHHss JTaHa BbIpAXaeTCsl TEPMOXMMUYECKMM YpaBHEHHEM:

CoHer) +3:1/202¢) 7/2021) + 3H2O00x) “AHxp, = -1559,87 k.

BbrunicnuTs TEIoTy 00pa3oBaHus ATaHa, €CIIM U3BECTHBI TEILIOTh 00pa3oBanust COxry 1 HoO i,
2. Onpenenutb 3HAKU AHO, ASO, AG® g peakuyuun ABy + BQ(K):ABg.(K)’
nporekawomei npu 298 K B npsimom HanpasineHuu. byner nu AG’ BO3pacTaTh WJIN yObIBaTh
¢ poctom T?

3. Paccumrate 3HaueHue AG°y93 CIHENYIONIEH peakiIuu M YyCTAaHOBUTH , B KaKoOM

HanpaBJIeHUHU OHA MOKET MPOTEKaTh CaMOIPOU3BOJIBHO B CTaHAAPTHBIX YCIOBHUAX NpH 25



°C:

NiO ) + Pbx) = Nik) + PbO(x).
IIpaBuiabHbIe 0TBeThI. Bapuant Ne 1.

). - 2543,1 x/Ix.

2.a) AS>0 06)AS>0 B)AS>0 r)AS>0.
3.T 8&91K.

7.2.3 IlpuMepHBIii epevYeHb 3aJaHNI 1JIs1 pellleHUs] MPUKJIATHBIX 32/1a4

1. Ilpumep KOHTPOIbHOM PadoThl (BapHaHTHI KOHTPOJIBHBIX paOOT MPUBEICHBI

B Ne 299-2012 METOAMYECKUNE YKA3AHUS k npakTH4ecKoit U caMOCTOSITENHHOM paboTe
CTYJIEHTOB MO JAUCHUIUIMHE «XUMUSI»TIO TeMe «CKOPOCTh XUMHUUYECKUX PEAKIUN U XUMHUECKOE
paBHOBECHEY ).

BapuanTbl npoBepouYHOii padoThI C OTBETAMU

Bapuanr 1

a) Berancnure cpeHIOI0 CKOPOCTh XMMHUYECKOM peaKIuu, €CJIU UCXOIHAsI KOHIICHTPALIHS
OJIHOTO M3 pearupyoux BEIIeCTB COCTaBIIsAIa 1 MOJIb/JI, a yepe3 4 ¢ OT Havana peakuu

oHa crana 0,6 MOJIB/II.

6) Cxopoctb xumudeckoit peakuuu 2NO () + O, (r) — 2NO; (T) cocTaBuiia 1,2:107 momb/1-c.
Havanbnas xonuentpamus kucimopona - 0,15 monw/n. Uepe3 kakoe Bpemsi KOHILIGHTPALUS
kucnopona ctanet 0,03 monb/n?

B) Peaknus mpotekaet no ypaBaenuto A(T) + 2B(r) — 2C(r). McxoaHas KOHIIEHTpaIHst
BemecTBa A - 1 Moub/1, uepe3 1 4 oHa crana 0,5 mons/n. OnpenenuTe KOHIICHTPAINIO BEIIECTB
B u C uepe3 yac, eciim UX MCXOJIHBIE COOTBETCTBEHHO paBHBI 1 Monb/1 u 0 monb/n. Kakosa
CKOPOCTbH JTAaHHOM PEAKIIUU T10 BEIIeCTBY A?

BapuanT 2

a) Mcxomanas koHueHTpanus BemectBa A - 1 Momb/mn, yepe3 1 4 ona crana 0,5 monw/n. Kakoa
CpEeIHsIsl CKOPOCTh IaHHOM peakiluu Mo BeuiecTBy A?

0) KakoBa HauanbHas KOHIIGHTpAIMsS MYpPaBBHHON KHUCIIOTHI B pEaKUUU JTEPUPUKALUU C
npomnaHoyuoM, eciu 3a 20 MMH e€ KOHIIEHTpauus yMeHbIIWIach 10 1,6 Monb/n mpu cpennei
ckopoctu peaknuu 0,04 MoJIb/T-MUH?

B) Peakuus nporekaer no ypasaenuto 2A + B — 2C. B Hauane peakuy KOHIIEHTpaLUU
pearvpymomux BelecTB OJUHAKOBBI U paBHBI | MOJb/J, uepe3 | MUH KOHIEHTpaIUs BEIECTBA
B crama 0,6 monp/n. Kako#i crana konuentpanus BemectB A u C? KakoBa ckopocTh 3TO#
peakuuu 1o Beuiectsy B?

Bapuant 3

a) KoHneHTpanus 0JHOro u3 pearupyomx BeecTB B Hauaie peakiuu Obuia 2 MoJb/1,

gepe3 10 ¢ - 1,5 monp/n. Haiigure cKopocTh 3TOW peakuuu.

0) KaxoBa koHueHTpauus BemectBa A yepes 20 ¢ OT Hayana peakuu npu cpeaHeit

ckopoct xumudeckoi peakiuu 0,02 Mosb/i-c, eciin €€ HadalbHasi KOHIICHTPAIMs COCTaBJIsIa



4 monb/n? Peakiust HAET C yMEHBIICHUEM KOHIICHTPAIIMH BelIecTBa A.
B) Peakmus mporekaet no ypasuenuto 2NO (1) + O, (1) — 2NO; (1). B Hauane peakiun
KOHIIeHTpauus kuciaopoa 6suta 0,15 Mo/, a uepe3 100 ¢ ona crana 0,03 Monb/m.

Kaxkoii crana konnentpanus NO u NO,, eciu uX UCXOHbIe KOHIIEHTPAIIMU COCTaBIISIIH
coorBercTBeHHO 0,3 Moib/11 1 0 Mosb/n1? KakoBa CKOpOCTB 3TOH peakiiy Mo KUCIOpoay?
Bapuanr 4
a) Konrenrpamus ogHOTo M3 BemiecTB uepe3 13 ¢ mocie Havana peakuu pasaa 0,05 Monb/i, a
gepes 25 ¢ - 0,002 monb/n. PaccunTaiite CpeHIOI0 CKOPOCTh STON peaKIu.

0) 3a kakoe BpeMs MPU B3aUMOJEHCTBHHM YKCYCHOW KHCIOTBI C ITAHOJOM KOHIICHTPAIIUS
KHCJIOTHI YMEHbIIUIACh ¢ 3,6 MONb/I 710 2,8 MOJB/T MpPU CPeAHEH CKOPOCTH XHUMHYECKOM
peakuuu 0,08 monb/1 - c?

B) Peaknus uzaer cornacuo ypasuenuto Hj () + J, (1) — 2HJ (r). B nauane nabmoneHus
KOHIIEHTpalus HomoBoaopoaa cocrasisiia 0,74 mons/m, a uepes 20 ¢ crana 0,8 Moib/I1.

Kakoili cranmu KOHIIEHTpalUu HoJa W BOJOPOJA, €CIM WX UCXOJHBIE KOHIIEHTPAIUUA PaBHBI
COOTBETCTBEHHO | MOB/1T 1 1,2 Mob/11? KakoBa CKOPOCTh 3TOM peaKIuu Mo HOA0BOAOPOTY?
Bapwuanr 5
a) Konnentpanus ogHoro u3 Bemects yepe3 20 ¢ mocie Havana peaknuu paBHa 0,1 Monw/a, a
gepe3 30 ¢ - 0,02 monw/n. Paccunraiite cpeHIOI0 CKOPOCTh ATOM PEAKIIHH.

0) Beruncnure HayanbHYIO KOHIIEHTPAIIMIO BEUIECTBA A, €CJIM MPU CPEAHEH CKOPOCTH PeaKInu
0,08 monb/n-MuH yepe3 10 MHH OT Havana peakuuu e€ KOHIEHTpanus yMeHblnminack a0 0,5
MOJIB/ L.

B) Peakmus nporekaer no ypaBHennio A + 2B — 2C. B emkoctn o6bemoM 10 1 rcxoHbIe
KOJIMYECTBA BEILIECTB COCTaBWIM 2 MOJib. Yepes 4 ¢ oOpazoBalcs raz C KOJIUYECTBOM BEIIECTBA
0,8 Momb. Onpenenute CPeIHIOI CKOPOCTh PEAKIIMH 0 BEIIECTBY A M KOJMYECTBA BEIIECTB A
u B, KOTOpBIE OCTAINCH B EMKOCTH.

Bapuant 6
a) Berumcnure cpemHioo ckopocTh peakmuu dtepuduxkanmm  HCOOH + Cs;H7,OH —
HCOOCs;H; + H;O mpu 70 OC, ecau 3a 20 MUH KOHUEHTpAlUsi MYpPaBbUHOM KHCIOTHI
yMeHbIIUIach ¢ 2,4 Monw/1 10 1,6 Monb/m.

6) KakoBa koHIeHTparus BemecTBa A yepe3 4 ¢ OT Hayala peakiMu MpHU CpelHEHl CKOPOCTH
xuMudecko peakiuu 0,1 Monb/n-c, ecnu e€ HavanbHas KOHLIEHTpAIMs cocTaBisuia 1 Monb/n?
Peakius unger ¢ yMeHbIIIEHHEM BelIecTBa A.

B) XUMHUUECKas peakliys IPOTEKaeT B pacTBOPE corjaacHo ypaBHeHuio A + B — C.

Hcxonnpie koHneHTparuu Bemects A - 0,8 Mo/, B - 1 moaw/n. Crnycts 20 MmuH
KOHIIEHTpanus BemecTBa A cHuzuiack 10 0,78 monp/in. KakoBa ctana KOHIICHTpaIus
BemecTB B u C? KakoBa ckOpoCTh 3TOM peakiuu 1o BemecTsy A?

OTBeTHI.

Bapwuanrt 1: a) 0,1 mons/a-c; 6) 100 c; B) C(B) = 0 mons/n, C(C) = 1 monp/11, v = 0,5 Monb/n-4.
Bapwuant 2: a) 0,5 mone/n4; 0) 2,4 monw/i; B) C(A) = 0,2 moue/n, C(C) = 0,8 Mob/1,

v= 0,4 MOIBL/II'MHUH.

Bapwuanr 3: a) 0,05 monw/n-c; 6) 3,6 mosp/it; B) C(NO) = 0,06 mons/n, C(NO,) = 0,24 mons/n,
v=1,2" 10 momb/ir-c.

Bapuant 4: a) 0,004 mons/n-c; 6) 10 c; B) C(J2) = 0,97 monw/n, C(H;) = 1,17 monb/1,

v = 0,003 mons/1°C.

Bapuant 5: a) 0,008 monb/n-c; 6) 1,3 mons/11; B) v(A) = 1,6 mons, v(B) = 1,2 Mo,



v= 0,01 momnw/1 - C.
Bapwuanr 6: a) 0,04 moaw/n-muH, 0) 0,6 moins/11, B) C(B) = 0,98 mons/n, C(C) = 0,02 momns/7,
v =0,001 MoJIB/T-MHH.

2. IIpumep 3aganmii il TECTUPOBAHUS MPUKJIAIHBIX 3HAHUH CTYJAECHTOB:
[To Teme «XuMHUuecKass KHHETUKA U PABHOBECHEY.
Wuctpykuusa Ne 1 g paGotsl B rpynmnax (2-3 yenoBeka) 1o BOpocy
«BnusiHMe KOHLIEHTPAIIMU BEIIECTB Ha CKOPOCTh XUMHUECKOU PEaKIIHI)
Jansr BemectBa: Zn, pactBop HCL (1:1) (ra 1 gacte konuentpupoanHoit HCL nmpuxonutes 1
gacTh Bojbl), pactBop HCL (1:10) (ma 1 wacte xoHuentpupoBanHod HCL mpuxomutcs 10
yacTel BOJIBI).
[Tponenaiite cnexyromue onbiThl: (Baumanue! Cobmrogaiite TeXHUKY 0€30MaCHOCTH MPH
oOpaitieHuu ¢ KucioTamu!)

Zn Zn

N—1 N—1

) HCL (1:1)
" "

¢ HC (1:10)

CdopmynupyiiTe BbIBOA U MOATOTOBBTE OTBETHI HA CIIEIYIOIINE BOIPOCHL:

1.B kakoii 3aBUCUMOCTH HaXOATCSI CKOPOCTh XUMHUECKON PEAKIIUU U KOHIIEHTPALIUs
pearupyrommx BemecTB?

2.BeIipazute 3Ty 3aBUCUMOCTB A1 peakiuu A + 3B = D.

B uem npuumnHa npsiMoil MponopLUUOHATBHON 3aBUCUMOCTH CKOPOCTH XUMUYECKOU

peakLuy OT KOHIEHTPALMU PearupyrouX BEIeCTB?

4. KoHLIEHTpalMIO BEIIECTB, B KAKOM arperaTHOM COCTOSIHUHM YUYUTBIBAET 3aKOH JEMCTBYIOIINX
Mmacc?

[ToaroroBbTe BHICTYIUICHHUE.

Bpewms BeInoSIHEHUST - 5 MUHYT.

HNuctpykuus Ne 2 myist paboTsl B rpynmax (2-3 yenoBeka) mo Bonpocy «BnusiHue TemmepaTypbl
Ha CKOPOCTb XUMHUYECKOU PEaKLINI

Jans! Bemectsa: Zn, pactBop HCL B 1Byx npoGupkax.

[Tponenaiite cnenytomue onbiThl: (Banmanue! CoOmonaiiTe TeXHUKY O€30MACHOCTH MPU
oOpalieHny C KHCIOTaMH, NMpPU HArpeBaHWU M MpH OOpaleHHMH CO CHUPTOBKOW. Bynbte
octopoxHbl npu HarpeBaHun HCHL, Tak kak oHa yeTyda, mapbl €€ sI0BUTHI, HU B KOEM CiIydae
HE JOBOJUTE €€ 0 KUeHust!)



N—1 N—1
¢ HC{ (npu komHaTHOHI
~— TeMIeparype)

< HCY( (cnerka
L/ TIOZIOT PETHIH)

CdhopmynupyiiTe BBIBOA U OATOTOBBTE OTBETHI HA CIICAYIOINE BOIPOCHL:
1.B kakoif 3aBUCUMOCTH HaXOASITCSI CKOPOCTh XUMUYECKON Peakluu U Temriepatypa’?
2.Kaxk »Ta 3aBUCMMOCTb BBIPaXKaeTCsl MAaTEMaTUYECKHU?
[ToarotoBbTE BHICTYIUICHHUE.
Bpewms BeIMOSIHEHUST - 5 MUHYT.
HNuctpykuus Ne 3 nist paboTsl B rpynmax (2-3 4esnoBeka) 1mo BOIpocy
«BnusiHME PUPO/IBI pearupyIoUINX BEIIECTB HA CKOPOCTh XUMHUECKOM peakIum
Hanbr BemectBa: Zn, pactBopel HCU (comsHoit kucnorsl) 1 CH3COOH (ykcycHoit
KHCJIOThI) OAMHAKOBOW KOHIIEHTPALIUH.
[Tponenaiite cnenytomue onbiThl: (Banmanue! CoOmonaiiTe TeXHUKY O€30MACHOCTH MPU
oOparteHuu ¢ KucioTamu!)

Zn Zn

N—1 N—1
< CH;COOH

L <«— HCt )
Chopmynupyiite BBIBOA U OATOTOBBTE OTBETHI HA CIIEAYIOLINE BOIPOCHL:

1.C kxakoii U3 NpeAIOKEHHBIX KACIOT UUHK PearupyeT akTUBHEE?

2.IloyeMy ¢ COISTHOW KUCIOTOM LIMHK pearnpyeT akTUBHEE, YEM C YKCYCHOM KUCIIOTON?
IToaroroBbTE BHICTYIUICHHE.

Bpewms BeinonHeHus: - 5 MUHYT.

Wuctpykuus Ne 4 niis paGotsl B rpynmnax (2-3 yenoBeka) 1o BOIpocy
«BnusiHME MI0IIa 1 CONPUKOCHOBEHUS PEarupyroNUX BEIIeCTB
Ha CKOPOCTb XMMHUYECKON pEeaKLum»

Hanbr BemectBa: Mpamop CaCOs (mopomok), mpamop CaCOs (Heu3Menb4eHHBIN),
pactBop HCL.

[Tponenaiite cnenyronre onbiThl: (Buumanue! Cobmronaiite TeXHUKY 0€30MacHOCTH MpU
oOparteHuu ¢ KucioTamu!)
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Copmynupyiime 6618600 1 n0020Mo8bme 0OMeemvl Ha C1eOVIOUUE BONPOCHL.

1.C u3MenbuYeHHBIM WM HEU3MEIbYEHHBIM MPaMOPOM COJISTHAsI KHCJIOTa pearupyeT akTuBHee?
2.IloueMy B U3MEIBYCHHOM COCTOSSHMHM TBEpJIbIC BEIIECTBA AaKTHUBHEE pEarupyoT C
JKUIKOCTSIMHU U razaMu?

3.B Kakoll 3aBUCUMOCTH HaxOAATCA CKOPOCTh XHUMHYECKOM peakuuu ¢ IUIOIIadb
COTIPUKOCHOBEHHUS PEarupyromnx BemecTB?

Iloozomosbme svicmyn.ienue.

Bpewms BeinonHeHus: - 5 MUHYT.

Wuctpykuusa Ne 5 aiis paGotsl B rpynmnax (2-3 yenoBeka) 1Mo BOIpocy

«BnusHue karanu3aTopa Ha CKOPOCTh XUMUYECKON PEAKLIUN»
Janwt eewgecmesa: AL, pactBop CuSQOg4, moBapeHHas cosib NaCl (kpuctamimaeckas).
IIpooenaiime crnedyrouue onvimoi:

Al Al + NaCt
(HECKOIBKO
N—1 N—1
pacTBop
< pactBop +—
\/ nlN. ~ (man

Cohopmynupyiime 661600 u n0020mosbme omeemsl Ha Cledyioujue 80NPOChL:
1.Kakyro posib urpaet XJjaopuj HaTpHUs B peakIuu 3aMmelneHust Mexay cyiabharom menu (II) u
AITIOMUHHUEM?
2.YT10 Takoe KaTtaau3aTopbl?
3.YUto0 Takoe KaTanus?
Iloozomoevme gvicmynnienue.
Bpewms BeInonHeHus: - 5 MUHYT.
Kpurtepum oueHkH

['pymnmam ctygaeHToB 2-3 yenoBeka BbIAACTCS 3aJjaHHE Ha SKCIIEPUMEHTAIBHYIO 3a7a4y, IS
MPOBEPKH HABBIKOB IPOBEACHUS XUMHUYECKOTO JKCICPUMEHTa U 00paOOTKH pPE3yIbTaTOB
SKCIIEPUMEHTAJIbHBIX  HUCCIEJOBAaHMM  C  aNrOpUTMOM  pEIIeHuss W pacueTamu.
MakcrMaabHOEKOJIMYECTBO OAIOB 32 PEIIEHHYIO SKCIEPUMEHTANbHYIO 33/1a4yy M OTBETHl Ha

BOIPOCHI 15.
3a oTCcyTCTBHE OTBETa Ha OAMH BOMNpOC cHUMaercs 3 Oamjia, eciM HeJo4eT B 3ajade, TO
onuH  Oam, MakCUMalbHO cHuUMaercs 1o 10 0OamioB 3a OTCYTCTBHE HABBIKOB



9KCTICPUMEHTAILHON PaOOTHI.

CryneHTaM, HapylIarOIUM AUCLUUILUIMHY B IpOLECCe MPOBEICHHS SKCIEPUMEHTAIbHON
paboThbl, MOXeET ObITh CHAT 1 Oayun 3a KaKAbli cilydaid, a Takke 3a MpeJIHaMEpeHHYIO MopUy
PEaKTHOBOB.

Kputepun onenku 3aganmii:

15 -13 — 3apaHue BBINOJIHEHO, BEPHO, HANMCAaHbl BCE YPaBHEHMUS PEAKLM; pPacCTaBIICHBI
KOX(QPHUIHUEHTHI, UMEIOTCS] He3HAYUTEIbHbIE apr(PMETHIECKHE TIOTPEITHOCTH, OTIHCKH;

12-11 — nmaH oAWH HEBEPHBI OTBET WM HE MPABHIBHO PACCTaBICHBI KOX(PQPHUIMEHTH B
YpaBHEHUSAX pPEaKlWid, HE HAMHMCAaHBl IMOAPOOHO BCE YypaBHEHHUS peakuuid. MoryT ObITh
HEeNpaBWIIbHbIE  BBIYMCICHHMS TIPU  BEPHOM  QITOPUTME  pEIICHUs; HE  JOCTaTOYHO
apryMeHTHPOBaHHBIE BBIBOBI 110 paboTe.

10-8 — 3amaHMe YaCTUYHO HE BBINOJIHEHO (HET OTBETa Ha 2 BOIPOCa MOJHOCTHIO, HEBEPHBI
BBIUMCIICHUS B 33/1a4aX, HO MMEETCs MPAaBHIBHBIN MOIXOJ K PEIICHUIO SKCIEPUMEHTAIHHON
3a1auu;

Menee 8 — B OCTaJIbHBIX CITydasiX.

HIkaJjia oueHMBAHUSA:
Or1eHKa «OTJIMYHO» BBICTABIISIETCS CTYICHTY, HabpaBmeMy 15-13 Gamos;

O1eHKa «XOpOIIO» BBICTABIIAETCS CTYIEHTY, HabpaBiieMy 12-11 6anios;
O1eHka «yJOBJIETBOPUTEIBHO)» BBICTABIISETCS CTYIEHTY, HaOpaBuieMy 10-8 6asmios;
O1eHKa «HEYI0BIETBOPUTEIHLHO» BBICTABISIETCS CTYICHTY, HaOpaBiieMy MeHee § Oasios.

MeToanKa NpoBeIeHU
B ayIUTOPUU JJIs IPAKTHUUECKUX 3aHATHUH, B MUCbMEHHOM (opMe, rpynnoBoi cocoo,

B TeueHue 20 MUHYT, HCIOJIb30BAHUS CIPABOYHOW JIMTEPATypbl U CPEACTB KOMMYHUKAIUH,
pe3yabTaT — Ha TEKYILEM 3aHATHH. 31€Ch YYUTHIBAETCSA OPUTMHAIBHOCTD PELIECHHUS.

7.2.4 IllpuMepHBIii NepeyeHb BOMPOCOB /1Jisl MOATOTOBKHU K 3a4eTy

Tema 1. OCHOBHbBIE TOHATHUS U 3aKOHBI XUMUU

1. [daiiTe ompenencHue MOHSATHIL: a) SJIEMEHT, aTOM, MOJIEKYJa; 0) MPOCTOE M CII0KHOE
BEIIECTBO; B) OTHOCUTENIbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MACCHI.

2. Naiite onpe/esieHue MOHATUS «MOJIbY.

3. Kakue BenmnuuHbI Ha3bIBAIOT MOJISIPHOM MAacCOW U MOJICKYJIIPHBIM 00BeEMOM?

4. Yo Ha3bpIBAIOT SKBUBAJIECHTOM BeLIECTBA?

5. Uto Ha3pIBalOT MOJISIPHOM Maccod skBUBajeHTa? UeMy OoHa paBHa AJiA pPa3IMYHBIX
KJIACCOB COEMHEHUHN — OKCHJIOB, KMCIIOT, OCHOBAHUM U COJEH?
Tema 2. XuMu4eckasi TepMOANHAMHKA, KHHETHKA U paBHOBecue. Karaams.
1. Yro Ha3bIBAIOT TEIJIOBHIM 3(dekToM peakuuii? B Kakux ciyyasx ypaBHEHHUS XUMHUYECKUX
peakuuii Ha3bIBalOT TEPMOXUMUYECKUMU?

2. Yem oOTIMYAIOTCS TEPMOXUMHUYECKAs U TEPMOJMHAMHUYECKAs] CUCTEMBbl 3HAKOB JUIS
TEIIOBBIX A ()EKTOB peakiuii?

3. Kakue ycioBHs COCTOSHMS CHCTEMBl NMPUHUMAIOT B TEPMOJUHAMUKE B KayeCTBE
ctanaapTHbix? Kakumu cuMBoiaMu X 0003HA4AIOT?

4. Yto Ha3pIBalOT BHYTpEHHEH »Hepruel cucreMbl? llouemy B TepMOIMHAMHYECKUX
pacuerax



WCIIONB3YIOT He a0CONIOTHBIC 3HA4YeHHWs BHYTpeHHeu sHeprum U, a ee mamenenue AU mpu
[epEX0/I€ CUCTEMBI U3 OJTHOI'O COCTOSIHUS B APyroe?

5. Kakum ypaBHEHHEM OnpenesnsieTcs SHTAIbIUSA U €€ U3BMEHEHUe?

6. Kakoli 3akoH sBISI€TCS OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaite ero popmMyIupoBKy.

7. Ilepeuncnure CIeACTBUS, BBITEKAIOIIKME U3 3aKoHa ['ecca.

8. Ykaxure, 4TO O3HAUaeT Kak/1asl U3 BEJIMYMH B ypaBHEHUU bosibliMaHa.

9. Uto HazbiBatoT 3Heprueil I'm66ca? Kakum oOpa3zom m3MmeHeHue 31oil BenuuuHbl (AQ)
yKa3bIBa€T Ha BO3MOXHOCTb WJIM HEBO3MOXHOCTh CaMOIPOU3BOJIBHOTO MPOTEKaHMsI Iporecca?
Kakoe 3nauenne AG omnpenensieT paBHOBECHOE COCTOSIHUE CUCTEMBI?

10. ITpu xakom cootHomenun AH u TAS: a) cuctema HaX0aUTCsl B paBHOBECHH,

0) XMMHUYECKUH TMpOILIeCC HAMpaBiICH B CTOPOHY 3K30TEPMHUUYECKON WM IHIOTEPMUUYECKOM
peakuuun?

11. Yto nzyuaer xumnueckas kuHeruka? KakoBa ee mpakTudeckast 1ieinb?

12. Maiite onpeneneHre U NpUBEIANUTE IPUMEPBI TOMOTE€HHBIX U T€TEPOT€HHBIX PEaKLUM.
Kak onpenensitorcest ux ckopoctu?

13. Ot kakux (GaKTOpPOB 3aBUCHUT CKOPOCTh XUMHUECKUX peakuuii? [laiite ompenenenue
3aKOHA JIEUCTBYIOIIMX Macc.

14. Yto Ha3pIBaIOT KOHCTAHTOM CKOpocTH peakiuu? KakoB (u3mdyeckuili CMBICT ITOU
BEJIMYMHBI? 3aBUCUT JIM KOHCTAHTA CKOPOCTH pPEAKUUMU OT TEeMIEepaTypbl, HTPUPOILI
pearupyoImx BeecTB
Y UX KOHIICHTpALUH?

15. Kaxkoit Qopmynoit ompenensercs mnpaBwio Bant-I'odda, ompenensionee
3aBUCHUMOCTbH CKOPOCTHPEAKILIUU OT TEMIEPATYPbI?

16. Uto Ha3pIBalOT TeMIlepaTypHbIM KOA(PQUIIMEHTOM CKOpocTH peakuuu? Kakue oH
MOXET UMETh 3HaUCHUS?

17. Yto xapakTepu3yeT »JHEprus akTUBallMM B ypaBHeHMU AppeHuyca? Kak
orpezenseTcsadTa BeIuurHa rpaduyecku’?

18. UYrto Ha3pIBalOT XWMHYECKUM paBHOBecMeM? UYTo Ha3bIBAIOT KOHCTaHTOU
XMMHYECKOTO PaBHOBECHUS, OT KaKnX ()aKTOpPOB OHA 3aBUCHUT?

19.  Yro Ha3bIBAIOT CMEIEHUEM XHUMUYECKOrO0 paBHOBecHs? M3MEHEHHEM Kakux
[apamMeTpOB MOXKHO CABUHYTh XMMHUYECKOE pAaBHOBECHUE?

20. Yro Ha3pIBAIOT KATAIMTHYECKUMHU PEAKIMSIMH, KaTATN3aTOPAMHA U HHTHOUTOpaMu?

Tema 3. PeakunoHHasi CIOCOOHOCTH BelleCTB.

1. IlpuMeHHMO 7M1 TOHSATHE TPACKTOPUHM IBUKEHHS K MUKpOUYacTHUIAaM (RJIEKTPOHY)?
Kakoe nonsitue ero 3ameHsier?

2. UYro  Ha3pBAlOT  MNPUHLUUIIOM  HEONPEAECICHHOCTH M  COOTHOILIEHHUEM
HeoIpeAeIeHHOCTN ?

3. Kakoe skcnepuMeHTanbHOE MOATBEpXkAECHHME Hanula runore3a Jlym ne bpoiinsa o
BOJTHOBBIX CBOMCTBAX JIEKTpOHA?

4. Kakoe ypaBHEHUE SIBIIICTCS OCHOBHBIM YPAaBHCHHEM KBAHTOBOW MEXAHUKH M YTO
OTHCHIBAIOT BOJIHOBBIE (DYHKIIMH, MTOJTyYaeMbl€ €ro petieHruem?

5. Kakue KBaHTOBBIC YKCJIa U B OJIMHAKOBOM JIU MEPE OMPEIEIAIOT SHEPTUIO AJIEKTPOHA?

6. Uto B aToMe Ha3bIBAIOT SHEPreTHUYECKUM YpOBHEM U mnoaypoBHem? Ilpum kakom
YCJIOBUHM 3TU MOHATHUSA CIUBAIOTCS?

7. UeMy paBHO YHCIO 3HEPreTUYECKHUX MOAYPOBHEH ISl JAHHOTO 3HEPreTUYECKOIO



ypoBHs? KakuM 3Haue€HHEM TIJIaBHOIO KBAaHTOBOI'O YHUCIIA XAPAKTEPHU3YETCS SHEPreTHUYECKHUI
YPOBEHB, €CJIM OH paciierieH Ha 4 moaypoBHs. JaiiTe nx OyKBeHHbIE 0003HAYCHUS.

8. Uro Ha3pBalOT aToMHO# opOutanbio (AO)? Kak csazana xaxaas AO ¢ TMOHATHEM
ANEKTPOHHOTO 00aKa?

9. Kak cBsizano ¢ npunuunoM [laynu onpeneneHue eMKOCTU SHEPreTHUECKUX YPOBHEH
unoxayposuei? Kakumu hopMynamu oHa /Uit HUX BeIpaykaeTcs?

10. Kakomy 00111eMy NpUHIUITY NOAYMHSIETCS 3al0JHEHUE AIEKTPOHHBIX 000JI04YEK
MHOT'O3JIEKTPOHHBIX aTOMOB?

11. B kakoi mociemnoBaTeqbHOCTH 3amoiHsAoTcss AO 10 00pa3oBaHUs SJIEKTPOHHOU
000109KH aToMa aproHa’?

12. Yro Ha3bIBAIOT 3JEKTPOHHOU (HOPMYNION U SIEKTPOHHON KOHGUTypaluei atoma,
noHa?

Kaxkoii Bug oHM UMEIOT 19 aTOMOB M MOHOB: Na U Na+, Caumu Ca2+, Cl u CI' Kakue u3 stux
HMOHOB UMEIOT 3JIEKTPOHHOE CTPOCHHE aTOMOB HEOHA, aproHa ¥ KPUNTOHA?

13. Yro nazpiBaroT sHeprueit nonnsanuu (1)? B kakux enuHuiiax ona uzmepsiercs?

14. Kak n3mensierca | B moarpynmnax A u B nepuoanueckoii cucreMsl cBepxy BHU3? B
MEepUO/IE - CIIEBA HAMPABO?

15. Uto Ha3BIBAIOT CPOJICTBOM aToMa K AIeKTpoHy? Kakoi aieMeHT umeeT HanOobliee
3HaueHue [, nouemy?

16. Kaxoil BBIBOJI MOKHO cI€JaTh O CBOMCTBAX AJIEMEHTA MO 3HAYEHUIO JJI HETO
HMOHU3ALMOHHOI0 MOTEHIMAa U CPOJICTBA K AJIEKTPOHY?

17. Uto Ha3bIBAIOT a0CONIOTHON M OTHOCUTEIHHON AIIEKTPOOTPHUIIATEIHHOCTHIO?

18. Kak U3MEHSIOTCSl CBOMCTBA OKCUIOB M THAPOKCHIIOB S- M P-DJIEMEHTOB B Tiepuojie?
OObBsicHUTE TPUYMHY W TIOKKUTE pAa3IU4Yhe B CBOMCTBAX THUIPOKCUAOB TMEPBOTO H
MIPENIOCIIETHETO 3JIEMEHTA 3-T0 EPHOJA.

19. KBaHTOBO-Me€XaHMYECKasi TEOpUs XUMHUUECKOM cBA3U. Monensb ['eiitinepa-JIonmoHa.
OcHOBHBIE TIOJIOKEHUS ¥ TIOHSITHS METOJ1a BaJIeHTHBIX cBsizeit (BC).

OcHOBHBIE XapaKTEPUCTUKH XUMUUECKON CBSI3U (PHEPTHs U JUTMHA CBS3H).
20. KBaHTOBO-ME€XaHUUYECKAsi TEOPHUS BAJICHTHOCTH.
CBoiicTBa KOBaJEHTHOM CBSI3M (HACHIIIAEMOCTb, HAPABIEHHOCTD, MOJISIPU3ALIMS).
I'ubGpuau3anms aTOMHBIX opOuTaneil. JloHOpHO-aKIenTopHast CBA3b.
21. Merammueckas cBsa3b. Monnas cBsi3b. CBOMCTBA CBSI3U.
Tema 4.0xkucauTeIbHO-BOCCTAHOBHTEIbHBIE peakuuu. CBOIMCTBA MeTAJLJIOB.
1. OxucauTenbHO-BOCCTAHOBHUTENBHBIE CBOWCTBA BewecTB. [loHATHE O cCTeneHu
OKHCJIEHUSI JJIEMEHTOB B COCIMHEHHSX. THUIBl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. OkucnuTenu U BocctaHoBUTeNH. Knaccudukanus pa3nudHbIX COSIUHEHUH B
3aBHCHUMOCTH OT UX OKHUCIUTEIHHO BOCCTAHOBUTENBHON (YHKITHH.
2. OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOT. BiusHHMe cpeabl Ha XOJ
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
3. OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
KonnuecTBeHHas xapakTepucTuka peakuuii. Y pasHenue HepHera.
4. Meroger moabopa  KOd(PUIIMEHTOB B  YpPaBHCHHSAX  OKHUCIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.
5. O0mme cBoiicTBa MeTaIOB. MeTObI MOTYYEHUSI METAJNIOB, CIUIaBbl, IPUMEHEHUE
B TEXHUKE.



7.2.5 IlpuMepHBIii epedeHb BOMPOCOB /Jisl MOATOTOBKHU K IK3aMeHY

1. OcHoBHBIE Kinacchl coenuHeHHi. Kmaccudukamuss HEOpraHUYECKUX COCTUHEHHIMA
(OKMCHIBI, KHCIOTBI, OCHOBaHHS, conu). [IpuHIHMI TONy4YeHHs W  TPEeBpaIleHUs
HEOPraHUYECKUX COCIUHECHUM. CBolicTBa KUCIIOT, OCHOBaHUH, 1iesnodeid u coseil. [lonsatue
OTHOCUTEIILHOM aTOMHON MacChbl. XMMHUYECKHUE CHMBOJIBI M cocTaBlieHHEe (opmyn.  3akoH
ABorajpo. [ToHsaTre 00 2KBUBaJICHTE. 3aKOH JKBHBAJICHTOB.

2. 3aKOH COXpaHEHUs] MaTepuu. 3aKOH IOCTOSHCTBA COCTaBa. 3aKOH SKBHBAJICHTOB.
3aKkoH KpaTHBIX oOTHomIeHW. ['a3oBele 3akoHbl (boitns — Mapuotra, ['eit — Jlroccaka,
Kuaiinmepona - MeHnneneeBa 0ObeIUHEHHBIH ).

3. 3akon peifctBytomux Macc. I[IpaBuno Bant - Todda. Marematnueckoe
BBIPDAKEHHE CKOPOCTH pEaKIUi TOMOT€HHBIX M T'eTepOreHHbIX nporeccoB. I[lpunnun Jle-
[MaTtenpe. Katanu3aTopsl 1 HHTHOUTOPBHL.

4. Xumunueckas tepmoanHamuka. OCHOBHbIE TepMOAMHaMu4eckue QyHKIU. OCHOBHBIC
3aKOHBI TEPMOJINHAMUKH.

5. JIBOMCTBEHHBI XapakTep IIOBEACHUS MHUKpOYacTHl. YpaBHeHue Ilmanka wu
OitamreliHa.O0IIMe TMOJOKEHNs KBAaHTOBO-BOJTHOBOW MeXaHHWKHU. [loBeneHHMe 3JIeKTpoHA BO
BHYTPHAaTOMHOM MpPOCTpaHCTBE. YpaBHeHHE A€ bpoinga. OnbIThl, MOATBEPKIAIOUIUE €r0
BBIBOMIBI. [Tpuammm ['eitzenbepra. TloHsTHE 0 BOTHOBOM QYHKIMH ¥ .

6. KBantoBele wumcna u ux ¢Qusnueckuit cmbicia. Tumnsl opOuTaneil u Mmopsaok
3al0JIHEHUS DJIEKTPOHHBIX YpOBHEW. OCHOBHBIE  NPUHLMIBI  3alOJHEHUSA AJIEKTPOHHBIX
opburaneit aromoB. Ilpunnun HauMensiied sHepruu. [lpunuun Ilaymu. IIpaBuno I'yana.
3anoaHEeHUE AJIEKTPOHHBIX OpOMTANel 3JEMEHTOB MaJbIX U OOJBIINX IEPUOJIOB.

7. Ilepmonnueckunt 3axkoH JI. WM. MeHneneeBa U CTpyKTypa  IEPUOINYECKOU
cucteMsbl. ['1aBHbIE M TOOOYHBIE MOATPYIIIBI, NOJIHBIE 3JIEKTPOHHBIE AHAJIOIH, PACIIOJIOKEHHUE
BAJICHTHBIX JICKTPOHOB.

Paguyc aToMOB M HMOHOB, NOTEHLMAN WOHM3ALUHM, DHEPrUs CPOJCTBA K DIIEKTPOHY,
NEKTPOOTPULATENBHOCTh. M3MEHEHHE JTHX XapaKTepUCTHMK B  TIPYyNNax MU IEPUOMAX.
KucinoTHO-0CHOBHBIE CBOWMCTBAa OKCHIOB M TMAPOKCHUAOB 3ieMeHTOB. Cxema Kocces.

8. Xumunyeckas cBsA3b. KBaHTOBO-MEXaHMUYECKOE YUEHME XUMUYECKOW cBs3u. Teopus
I'eiitnepa-JlonaoHa. OCHOBHBIE MOJIOKEHHUS TEOPUM KOBAJEHTHOM CBSI3U. XapaKTEPUCTUKH
CBSA3M: JUIMHA M SHeprus cBsa3u. CBoOMCTBa KOBAJEHTHOW CBA3M - HAIPaBIEHHOCTb,
HaCBIIIAEMOCTb, NoJiApu3alys. THUIIBI XUMUYECKOH CBSI3H (G- U T- CBSI3N).

9. T'ubpummsamus aTOMHBIX opOHTameil  (sp, sp’, sp° -ruOpuamsamms). THIIBI
XMMHYECKOH CBSI3U (MOHHAs, JOHOPHO-AaKIENTOPHAs, BOJAOPOAHAS CBSI3b).

10. CsoiicTBa pacTBOpOoB 3ieKkTponuToB. CteneHp auccoruanuu. CUIbHBIE U CTa0bie
JJIEKTPOJUTHI. J/lucnepcHoe COCTOSIHUE BEUIECTBA.

11. TlonsiTHE O CTENEHU OKHUCIIEHUS (OKHCIUTEIBHOM UYHUCIIE) JIEMEHTOB B COEIMHEHUSX.
OKUCIUTENbHO-BOCCTAHOBUTENbHBIA MOTEHIMAN. YpaBHeHue HepHcra. OCHOBHBIE METOIBI B
COCTaBIICHUM YPABHEHHUH OKHMCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PpEaKIUM.

12. BO3HUKHOBEHHME CKayka I[IOTEHIIMAjda Ha TpaHUIEe pas3fena MeTaul- pacTBOP
JIEKTPOJINTA (AaKTUBHBIN, MACCUBHBINA U OJIArOpOAHBINA 311eKTpoAbl). Teopuss rajibBaHUYECKOTO
aneMmeHTta.  SBnenme mnomsgpuzauuu. J[lenonspusatopsl. XUMHYECKHE HWCTOYHUKU TOKa
(He3apspkaeMble U 3apspbkaeMble) OOpaTHMble HCTOUYHUKM —TOKa — aKKyMyJSTOPBI. TwHITbI
akKyMyJsaTopoB. IIpomecchl Ha 2JIEKTpoAax IpU 3apsAaKe M paspsiKe B IIEJIOYHBIX H



KHUCJIOTHBIX aKKyMYJIATOpax.

13. TeopeTnueckue OCHOBBI JJICKTPOJIM3a. SIBIEHHE MOJApU3ALUU TPU DIECKTPOJIHU3E.
[lepenanpsixenue BblaelaeHUs Bojxopoja.  Bopoponasslit anextpon. Pspg CTaHIapTHBIX
3JEKTPOJHBIX TMOTEHLUHUAIOB. 3aBUCUMOCTh JJIEKTPOJHBIX IOTEHLHUAJIOB OT MPUPOJIbI
INEKTPONOB M pacTBopuTeneld.  IlocienoBaTenbHOCTh 3JIEKTPOIHBIX IMPOLECCOB. 3aKOHBI
®dapanes. Beixon mo Toky. TexHUYeckoe MPUMEHEHHE SJEKTPOIH3a. DNeKTpopahuHUpOBaHHE
METAJIJIOB M JIEKTPOIKCTPAKLIHS.

14. Koppos3uss wmetannoB. Tumbl koppo3uu. Buuabl KOPpPO3HOHHBIX pa3pyLICHHH.
XuMHUYEcKass M AJIEKTPOXMMHUYECKAS] KOPPO3Hsl METAIOB. MeETonbl 3aluThl METAIOB OT
KOppPO3HH.

15. OCHOBBI XUMHUHU BBICOKOMOJIEKYJISIPDHBIX MaTE€pHaloB U MoJUMeEpoB. lIpumenenue
MOJIMMEPOBB TEXHUKE.

IIpumepHbIe TeMbI pedepaToB

1, 2 cemecTpsl

1.IIpoucxoxaeHne XUMHUYECKUX 3JIEMEHTOB.

2.Kpucraminyeckoe COCTOSIHHE BEIIECTBA.

3.Bunsl anemenrtapHbix sueek. CTpyKTypa aiaMasa, rpadura, kapouna, ¢pysuiepesa, rpadeHa.
4. Yraeponusie HaHOTPYOKU. [Ipumenenue.

5. OcHOBHBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH CYIIEPKOHIEHCATOPOB.

6. XuMU4eCcKue UCTOYHUKH TOKA.

7. AKKyMYJISTOPBI.

8. YTrim3zanus CBUHIIOBBIX aKKyMYJISITOPOB.

9. TonMBHBIE JIEMEHTHI.

10. XuMuueckue cBOMCTBa METAINIOB BHICOKOM MPOBOAMMOCTH.

11. MarauTHble CBOMCTBA METAJIJIOB CEMEMCTBA XKee3a.

12. UHCcTpyMEHTaIbHbIE METO/IbI aHAIM3A.

13. DneKTponpoBOAHOCTh METAJUIOB U NTOJIYIIPOBOJAHUKOB. JIM3IEKTPUKHY.

14. TexHu4eckoe MPUMEHEHHE JIEKTPOJIN3a B PAJAUOTEXHUKE.

15. I'anpbBaHMYECKHE TOKPBITUS, IPUMEHSEMBIE B U3/IE€THUAX AIEKTPOHHON TEXHUKH.
16. MeToapl 3alIMTHI OT KOPPO3HH JAE€TaNEH JIEKTPOHHON TEXHUKHU.

7.2.6 MeToauka BbICTaBJIeHHS OLIEHKH IPHU NPOBeAeHUN
NPOMEKYTOYHOI aTTecTALMHU

3a4eT ¢ OLEHKOW MPOBOIUTCS MO TECT-OMIIETaM, KaXKIbIi U3 KOTOPBIX
coJiepkuT 3 Bompoca: 1 TeopeTrueckuid, 1 cranaapTHyo 3aaauy u |
NPUKIIAHYTO 3a/1a9y.

Kasxip1it mpaBUIBHBIN OTBET HA BOIIPOC B TECTE OIICHUBACTCS 5 OAIIIOB.
MakcumanbHOE KOJTMYeCTBO HaOpaHHBIX OamioB — 15.

1. Ouenka «HeynoBiaeTBOpUTENbHO)» CTAaBUTCS B Cllydae, €Cli CTYJEHT HaOpaj MeHee
8 OaioB.

2. OueHka «Y IOBJIETBOPHUTEIBHO» CTABUTCS B CIydae, €CJIM CTYJEHT HaOpai ot 8
1o 10 6ammos.



3. Ormenka «XO0pOII0» CTaBUTCS B CIIy4ae, €CJId CTyIeHT HaOpai ot 11 go 12 6amios.

4. Omnenka «OTIMYHO» CTABUTCS, €CIU CTYACHT HaOpai oT 13 mo 15 Gamnos.

7.2.7 I1acniopT OLIEHOYHBIX MATEPUATIOB

Ne /i | KorTponupyemebie paznensl | Koa HaumenoBanue

(Tembl) TUCHUIUIMHBI KOHTPOJINPYEMOW | OLIEHOYHOTO
KOMIIETEHIIIH cpeacTaa
(v ee yacTH)

1 Beenenne. OcnoBnble | OIIK-1 Tect, KoHTpoOJBHAs

3aKOHbI XHMMH. pabora, YCTHBIH
orpoc, 3amura
1abopaToOpHBIX
pabot, 3auer c
OLICHKOI, DK3aMEH

2 XuMnyeckas OIIK-1 Tect, KOHTpOIBbHASA
TePMOANHAMHKA, KHHETHKA pabora, 3ammra
u paBHoBecue. Karaims. n1a0opaTOPHBIX

pabor, 3auer ¢
OIICHKOI, DK3aMEH.

3 Peaknmonnass cnocodHocts | OIIK-1 Tect, ycTHBIN ompoc,

BellleCTB. 3ammra
n1abopaTOPHBIX
pabor, 3ader ¢
OIICHKOI1, DK3aM€EH.

4 OxucIuTeIBbHO- OIIK-1 KonTponbnas
BOCCTAHOBHMTEIbHbIE pabora, YCTHBIH
peaKuu. CaoiicTBa orpoc, 3ammra
MeTaJVI0B. 1a00paTOPHBIX

pabor, 3auer ¢
OILICHKOI, DK3aMEH.

5 XumMudeckue cucrembl. | OIIK-1 Tecr, 3alInuTa

PacTBOpBI. 1a00opaTOPHBIX
pabor, 3ader ¢
OIICHKOI, DK3aMEH.

6 JucnepcHble CHCTEMBI. OIIK-1 VYcTHbIN orpoc,

9K3aMeH.

7 DJIEKTPOXUMHYECKH e OIIK-1 TecTsl, YCTHBII

CHCTEMBI. orpoc, 3ammra

n1abopaTOPHBIX




padoT, FK3aMeH.

8 Koppo3us  merassnoB  u | OIIK-1 KoHntponbHas
MeTOo/bI 3aIMThI oT pabora, YCTHBIN
KOPpPO3HH. orpoc, 3ammra

1a00paTOPHBIX

paboT, 3K3aMeH.

9 OcHoBHBIE nojoxenus | OIIK-1 KonTponbHas
OpPraHU4YecKoi XMMHUH. pabora, 3ammra
71a00paTOPHBIX

paboT, HK3aMeH.

10 [Monumepsl u oauromepnl u | OITK-1 Kontponbnas
170.¢ NpUMeHeHHe B pabora, 3ammra
NPOMBIIILIEHHOCTH. n1a0opaTOPHBIX

pabdoT, HK3aMeH.

11 MeTaJuibl BBICOKO# OIIK-1 3ammura
NMPOBOAUMOCTH. 1a60paTOPHBIX
padoT, HK3aMeH.

7.3. MeToanyeckue MaTepuaJibl, ONpe/e/siioliue Npoue1ypbl OLeHUBAHUS
3HAHUIi, yMEeHHi, HABHIKOB M (MJIH) ONBITA AeATEJIHLHOCTH

TectupoBanue ocyuiecTBiasieTcs, MO0 TPU MOMOIIM KOMIBIOTEPHOW CHUCTEMBI
TECTUPOBAHUs, TM0O0 C UCIOJIIb30BAaHNEM BbIIAHHBIX TECT-3aJJaHUN Ha OyMaKHOM HOCHTEIIE.

Bpewms tectupoBanus 30 MUH. 3aTEM OCYILIECTBIISIETCSA IPOBEPKA TECTA SK3aMEHATOPOM
U BBICTABJIAETCA OLEHKA COIJJaCHO METOJMKHM BBICTABICHMSI OLEHKH IIpU IPOBEICHUU
MIPOMEXYTOYHOM aTTECTallUU.

Pemenne craHmapTHBIX 3a7ad OCYHIECTBISETCS, JIMOO TPU TOMOUIM KOMIBIOTEPHOU
CHCTEMBI TECTUPOBAHMUsL, TMOO € MCIIOJIb30BaHUEM BbIJIAaHHBIX 3aJjad Ha OyMaXHOM HOCHTEIIE.

Bpemsa pemenust 3agay 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEpPKA pEUICHUS 3aaad
9K3aMEHATOPOM M BBICTABJISETCS OLIEHKA, COIJIACHO METOJMKE BBICTABICHUS OLEHKU IpU
MIPOBEICHUH IPOMEKYTOYHOM aTTeCTaIUH.

Pemenne npukiazHBIX 3a7jad OCYIIECTBIISETCS, JIMOO MpPU IMOMOIIM KOMIBIOTEPHON
CHCTEMBI TECTUPOBAHMUSL, JTMOO C HCIIOJIb30BAaHHEM BBIJIJAHHBIX 337]a4 Ha OyMaKHOM HOCHTEIIE.

Bpemsi pemenus 3amau 30 muH. 3aTeM OCYILECTBISETCS MPOBEpKa pELICHUs 3anad
9K3aMEHATOPOM U BBICTABISIETCS OLIEHKA, COTJACHO METOJMKE BBICTABJICHUS OLEHKU IpU
MIPOBEJICHUH MPOMEKYTOUYHON aTTECTALINH.

8 YYUEBHO-METOJANYECKOE U THO®OPMAIIMOHHOE
OBECIIEYHEHUE XUMMUSA

nas HanpasJenust noarorosku 12.03.01 IlpudopocTpoenue




No ABTODBI, Buz u roapt Oo0ecne
COCTaBHUTEN 3arnaBue YEHHOC
/o " U3IaHNS TE
1. OcHoBHas
TuTepaTypa
JI1.1 | KopoBuH, 9-e u3n., mepepad. - M.: Beicm.
H.B. kK., 2007. - 557 c.: un . - ISBN
OOuas 978-5-06-004403-4: 645-00. - 0.47
XUMHS: Y4eOHHK / 752-00. — 130 3k3.
H. B. KopoBuH.
JI1.2 | I'munka, M.: UHTEI'PAJI-ITPECC, 2011. -
H.JL 240 c. - ISBN 5-89602-015-5:
3anaum U 170-00. — 300 k3.
MIPaKHEHUS TI0
Z),Gilei/i XUMUH: 0.26
VY4e0. nocodue / H.
JI. 'nunka; mox pen.
B. A. PabunoBuua,
X. M. Py6unot.
JI1.3 | 3BaruxueB Anropurmuzanus | Boponex: ®I'BOY BO 0,41
a, A.B. perieHus 3aaad 1mno "Boponexckuii
OCHOBHBIM rOCyAapCTBEHHBI TEXHUYECKHI
pazaenam xumud 1 | yauepcuter”, 2015. - 252 c. -
KOHTPOJIUPYIOLINE 177-75; 100 3k3.
MPOTPaMMBI JIJIs
TEXHHUYECKUX
CIIELIUATBHOCTEN:
VY4el. mocodue / A.
B. 3Barunnesa.
JI1.4 | 3Barunues [IpakTukym no Bopounex: ®I'6OY BIIO 0.50
a, A.B. XUMHuM: Yueo. "Boponexckuit
nocobue / A. B. TrOCYJIapCTBEHHBIN TEXHUUECKHUI
3BATUHIIEBA. yHuBepcutet”, 2013. - 241 c. -
152-05; 97 sk3.
JI1.5 | 3BsaruHIEB Oo6uas u Boponex: ®I'6OY BITO 0,52
a, A.B. HEOpraHuyecKas "Boponexckuii




xumusg. OCHOBHEIE
pasnensl: Yueo.
mocobue / A. B.

rOCyAapCTBEHHBI TEXHUYECKHI
yHuBepcutet”, 2011. - 247 c. -
158-59; 56 ok3.

3BATHHIIEBA.
JI1.6 3psruHues | M36pannsie rmael | Boponex: ®I'BOY BIIO 0,93
a, A.B. XUMUU. PacTBOPBL. "Boponexckuii
ONEKTPOXUMMUSL: rOCYJapCTBEHHBIN TEXHUYECKUI
VYu4el. mocobue / A. | yausepcurer', 2012. - 245 c. -
B. 3Bsrunuesa. 132-23; 100 k3.
JI1.7 | 3BarunueBa, | 3BaruHieBa, A.B. Boponex: ®I'bOY BIIO 0.55
AB. Kypc obmeit "BopoHeXCKui roCy 1apCTBEHHBIM
XuUMHH: Yueo. texanueckuit yausepcuret', 2010. -
nocobue / A. B. 251 c. - 150-00; 30 k3.
3BATHHIIEBA.
2. lononHuTeNnbHAs IUTEPATYpA
JI2.1 | 3Baruniesa, CgoiicTBa Boponex: ['OYBIIO "Bopouexckuii 0.28
A.B.,OH. | Merawios: yue0. roCyapCTBEHHBIN TEXHUYECKUI
Bommsipesa. | 1ocodue / A. B. ynusepeurer”, 2006. - 246 c. - 63-
3Barunnena, O. H. 00. — 37 5K3.
Bbonpsipesa.
JI2.2 | Bonxmpipena, Koppozus metamios | Boponex: ['OYBIIO "Boponexckuii 0.47
O.H,, U CIUIABOB U roCyAapCTBEHHBIN TEXHUYECKUI
3BATHHIIEBA, | OCHOBHBIE METOIBI yHuBepcutet", 2009. - 190 c. - 64-
A.B. 3amuThl OT Kopposuu: | 00. — 27 7k3.
Yue6. mocodue / O. H.
Bonnmpipera, A. B.
3BsATHHIIEBA.

JI2.3 | 3arunueBa, | IloBepxHOCTHBIE Boponex: 'TOYBIIO "Boponexckui 0.98
AB, SIBJICHUS U rocyJapCTBEHHbIN TEXHUYECKUI
[TaBeHKO ANCHEPCHDIC ynusepeurer"”, 2008. - 248 c. - 46-

AA cucTeMbl: YueO. 00.
nocobue / A. B.
3BaruHiesa, A. A.
ITaBneHKo.
3. Meroanyeckue pa3pabOTKH

JI3.1 A.B. Nel46-2016 Boponex: ®I'bOY BO 0,36

3BACHMHLEBA. "BopoHeXCKUI ToCy 1apCTBEHHBIM

Ctpoenue aroma:
TecTpl IO XUMHH AT
CTYZICHTOB BCEX

TexHuaeckuii yauepcuret", 2016. -
15 c. - 00-00; 50 3k3.

HaIlpaBJICHUI OYHOU




dhopmbl 0OyIeHMS /
Kad. xumun; Cocr. A.
B. 3Bsaruniesa.

JI3.2

A.B.
3BATHHIIEBA.

Ne565-2009

Mertoauueckue
YKa3aHUS K PEIIECHUI0
TUIIOBBIX 33]1a4 IO
XUMHH JUIA CTYJICHTOB
BCEX CIELUAIBHOCTEN
OYHOH (OPMBEI
oOyuenus / Kad.
TEXHOJIOTHU U
obecrniedyeHus
TpaXIaHCKOM
000pOHBI B
Ype3BhIYANHBIX
CUTYaLIUsX.

Boponex: 'OYBIIO "Boponexckuii
roCy1apCTBEHHBIN TEXHUYECKUI
yausepcutet”, 2009. - 47 c. - 00-00.
— 126 3Kk3.

1.01

J3.3

A B.
3BATHHIIEBA.

Ne609-2009

MeTtoauueckue
yKa3aHHs 110
BBINOJIHEHUIO
nabopaTopHBIX padoT
Ne 1-8 mo xumuu 11
CTYZCHTOB
CIEIATEHOCTH
160201 "Camomnero- n
BEPTOJIETOCTpOEHUE"
OYHOH (POPMBEI
oOyuenus / Kad.
TEXHOJIOTHHU U
oOecrieueHust
IPAXKIAHCKOMN
000pOHBI B
Ype3BhIYANHBIX
CUTYaLUsX.

Boponex: 'TOYBIIO "Boponexckuit
roCy1apCTBEHHBIN TEXHUYECKUHN
yausepcutet”, 2010. - 68 c. - 00-00.
—31 3k3.

0.97

JI3.4

A.B.
3BIATUHIIEBA.

Ne302-2012

MeTtoanueckue
yKa3aHus K
MPaKTUYECKON
CaMOCTOSTEIILHOU
paboTe CTYIIEHTOB II0
mucuuiuimae " Xumusg"
mo Tteme "Kmacch
HEOPTaHUYIECKUX
coequnenuit" / Kad.
XHAMMUH.

Boponex: ®I'bOY BIIO
"BopoHeXCKui roCy1apCTBEHHBIM

TexHu4yeckuil yausepcurer", 2012. -
36 c. - 00-00; 101 k3.

0.52

J3.5

A.B.
3BArMHIIEBA,
O. H.
Bonasipesa

Ne234-2010

I"anpBanmnueckue
DJIEMEHTEI U
371eKTponu3: TecTsl

Boponex: 'OYBIIO "Boponesxckuit
rOCYIapCTBEHHBIN TEXHUYECKUM
yausepcutet”, 2010. - 33 c. - 111
9K3., 00-00. — 101 sxk3.

0.35




110 XUMUH IS
CTYJIEHTOB
CHeUUaIbHOCTEH
160302 "PaketHbie
neuratenn”, 160201
"Camosero- u
BEPTOJIETOCTPOEHUE",
140104
"[IpomeInIeHHas
TEIJIO3HEepreTuxa"
O0YHOH (HOPMBI
o0yuenus / Kadg.
TEXHOJIOTHHU U
obecrniedeHus
IPAXKIAHCKOMN
000pOHBI B
Ype3BBIYAHBIX
CUTYyalusX.

JI3.6

A.B.
3BIATUHIIEBA.

Ne303-2012

MeTtoauueckue

yKa3aHUs K
MpaKTUYECKOU u
CaMOCTOSTCILHOM

pa0OTe CTYAEHTOB II0
"Xumus"
"O01ue
cBOiicTBa MeTaioB" /

MUCIIATIIINHE
1o TEME

Kad. xumumn.

Boponex: ®I'OY BIIO
"BopoHexXCKui roCy1apCTBEHHBIM

TexHuIeckuit yausepcuret', 2012. -
50 c. - 00-00. — 101 »xk3.

0.52

JI3.7

A.B.
3BATHHIIEBA.

Ne299-2012

Meronnueckue
yKa3aHUs K
MPaKTUYECKON U
CaMOCTOSATEJIbHOMI
paboTe CTyIEeHTOB 110
muctaruimae " Xumus'"
o Teme "CKOpOCTh
XUMHYECKUX PeaKIuit
Y XUMHUYECKOe
pasHoBecue" / Kad.
XUMUH.

Boporex: ®I'OY BIIO
"BopoHexcKuii rocy1apCTBEHHBIH
TexHU4eckui ynusepcuret", 2012. -
39 ¢. - 00-00; 100 k3.

0.46

JI3.8

A.B.
3BIArUHIIEBA

Ne305-2013

MeTtoauueckue
YKa3aHUs K
MPaKTUYECKOU U
CaMOCTOSTEIBLHOM
paboTe CTyIEeHTOB 110
muctarumae " Xumus'"
1o TeMe ""XuMudeckast

TepMOJUHAMHUKA" /

Boponex: ®I'bOY BIIO
"BopoHexXCKui ToCy 1apCTBEHHBIM

TexHu4yeckuil yausepcurer", 2013. -
50 c. - 00-00; 101 »ks3.

0.72




Kad. xumun;

J3.9

AB.

3BATHHIIEBA.

Ne353-2014

Meronnueckue
YKazaHus JISL
BEITIOJTHEHUS
nmabopaTopHEIX paboT
1o OpPraHHYECKOM
XUMHH [0  TeMe
"Tlomamepsr”  /Kad.

XHUMUU.

Boporex: ®I'bOY BIIO
"BopoHexcKuii rocy1apcTBEHHBIH
TexHu4eckuil yuusepcuret", 2014. -
50 c. - 00-00. — 40 3xs3.

0.24

JI3.10

AB.

3BIATUHIIEBA.

Ne352-2014

Mertoaudeckue
YKa3aHus K
MPaKTUYECKON U
CaMOCTOSTEIBLHOM
paboTe CTyIEeHTOB 110
mucuumimge " Xumug"
10 TEME
"XuMHAYECKHE
HCTOYHHUKH TOKa" /
Kad. xumun.

Boponex: ®I'OY BIIO
"BopoHeXCKui roCy1apCTBEHHBIM

TexHuIeckuit yausepcuret', 2014. -
53 ¢. - 00-00; 40 k3.

0.17

JI3.11

AB.

3BsATHHIIEBA.

Ne307-2013

Merommueckne
yKa3aHus K
MPaKTUYECKOI u
CaMOCTOSITEILHOM
paboTe CTYICHTORB IO
nuciumnae "Xumug"
110 TEME
"OKHUCIUTEIBHO-
BOCTAHOBHUTEIbHEIE
mporecce”  / Kad.
XHMUH.

Boponex: ®I'bOY BIIO
"BopoHexckuii rocy1apcTBEHHBIN
TexHuueckuil yuusepcuret", 2013. -
45 ¢. - 00-00; 101 3xk3.

0.43

JI3.12

AB.

3BATHHIIEBA.

Ne308-2013

Meroanueckue
yKazaHus K
MPaKTUYECKOMI u
CaMOCTOSTENHLHOU
paboTe CTYIEHTOB IO
mucuumiae " Xumusa"
mo Tteme "Kopposus
METaUIOB M 3alluTa
METAILJIOB oT
koppo3uu" / Kad.
Xumun.

Boponex: ®I'6OYBIIO
"BopoHexcKuii rocy1apcTBEHHBIH
TexHuueckuil yuusepcurer",2013.50
¢.-00-00; 101 sks.

0.43




JI3.13 | A.B. Nel42-2016 Boponex: ®I'bOY BO 0,36

3BATHHIEBA. "BopoHexckuil rocy 1apcTBEHHBIN
CkopocTts TexHnueckuil yausepcuret", 2016. -
XUMHUYCCKUX PCAKIIUN 15¢. - 00_00, 50 5K3.

1 XUMHYECKOE
paBHOBecue : TecThl
M0 XUMUH IS
CTYJICHTOB BCEX
HaIlpaBJIeHU OYHO
dhopmbl 0OyIeHMST /
Kag. xumun; Cocr. A.
B. 3Barunuena.

JI3.14 | A.B. Nel143-2016 Boponex: ®I'bOY BO 0,36
3BATHHIIEBA. "BopoHexcKuil rocy1apCTBEHHBIH
Kiaccer TexHu4yeckuil yausepcurer", 2016. -
HEOPraHu4CCKUuX 30 c. - 00-00: 50 >K3.

coenuHeHui: TecTsl
0 XUMUH IS
CTYJIEHTOB BCEX
HaIpaBJICHUN OUHOU
(dhopMbl 00yUeHUS /
Kad. xumun; Cocr. A.
B. 3Baruniuesa.

MBbIX JJI1 OCBOEHHUS AN CUUILIMHbI « XHMHUSD):

1. Xumunueckuit karaior. Oomas xumust. CaiiTel 1 KHUTH http://www.ximicat.com

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASA J1JIAA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

0.1 Ta6mumer: «Ileproamdaeckas cucrema anemedToB [I.1. Menneneenay,

«PactBopumocTny, «Psa HanpspkeHU MeTanios”

9.2 | Iorenmmomerpsl, moTeHuocTar 115827 M

93 Becwl Texanueckue

9.4 | Becol anammtudeckue AJIB - 200

Ilepe
YeHb
pecy
pcoB
uHdo
pman
HOHH

TeJe
KOMM
YHHK
anuo
HHOH
ceTn
«HAnT
epHe
™,
Heo0
X0/aH


http://www.ximicat.com/

9.5

[lITaTBBI, MepHAs 1TOCyna (MepHBIE KOJIObI, OFOpETKH, TUTIETKH U T. 11.),
PEaKTUBBI

9.6 | Tepmomerpsi Ha 50 u 100 °C

9.7 | BonbT™MeTpsl, aMrepMeTphbl

9.8 Bonsuas Oans

9.9 | DAEKTPOILTUTKH

9.10 | DnexTpoau3epsl U XJIOPUA-CEPEOPIHBIC HIEKTPOIbI

9.11 | pH - metpsl

9.12 | Kommnstorep B komiuiekre: ASUSP7HS5-M-7mr.

10. METOAUMYECKHUE YKA3ZAHUA IJIAA OBYYAIOLIUXCA 11O

OCBOEHMUIO JTUCHUTIIAHBI (MOJIY.JIST)

[To mucummuae «XuMHs.

OcHOBOI W3y4YeHUS! IUCUHUILUIUHBI SIBISIOTCS JIEKUMH, Ha KOTOPBIX H3JararoTcs
HamOoJiee CYIIECTBEHHbIE W TPYJHBIE BOIPOCHI, @ TaKXE BOIPOCHI, HEHALIEAIINE
OTpakeHusi B yueOHOM JUTepaType.

JlabopaTopHbie pabOTHI BBITIOJHSIOTCS Ha JabOpaTOpHOM OOOPYNOBaHUU B
COOTBETCTBUH C METOJUKAMHU, TPUBEJCHHBIMH B YKa3aHUSX K BBIIOJTHEHUIO PaboOT.

Bun
y4eOHBIX
3aHATUHN

JleaTenbHOCTh CTyIEHTA

Jlexuus

Hanucanue koHcmekTa JEKIMiA: KpaTKO, CXEeMAaTUYHO, MOCIEI0BaTeIbHO (PUKCHUPOBATH
OCHOBHBIC TIOJIO)KCHHS, BBIBOJABI, (DOPMYIUPOBKH, OOOOIIECHHS, TOMEYATh BaXKHBIC
MBICJIM, BBIACNATh KIIIOUEBBIE CIIOBA, TepMUHBL. [IpoBepka TEpMUHOB, MOHATHI C
MMOMOIIBIO SHUMKIIONEANH, CIOBaped, CIIPABOYHUKOB C BBIMMCHIBAHUEM TOJIKOBAHUMN B
terpans. (OO003HAUeHHE BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOpPbIE BBI3HIBAIOT
TPYAHOCTH, TOMCK OTBETOB B PEKOMEHIyeMOW nuTeparype. Eciam caMOCTOSATENbHO HE
yaaeTcs pa3o0parbcs B Marepualne, HeoOxoaumo chOpMyIHpoBaTh BOMPOC U 334aTh
MPENOJABATENIO HA JIEKIIMU WM HA MPAKTUYECKOM 3aHSITHH.

JlaGopaTopHas
pabora

JlaGopaTopHble pabOTHI MO3BOJIAIOT HAYYUTHCS MPUMEHSATh TEOPETHUYECKHE 3HAHUS,
MOJlyYeHHbIE Ha JIEKIUM TPU PEIIEHUM KOHKPETHBIX 3aaad. UtoObl Haubolee
palMOHATIBLHO U TOJHO MCIIOIB30BaTh BCE BO3MOXKHOCTH J1a00pPAaTOPHBIX ISl TOATOTOBKU
K HUM HEOOXOIUMO: CIeQyeT pa3o0paTh JIEKIUI0 TI0 COOTBETCTBYIOIIEH TeMe,
03HAKOMUTCS C COOTBETCTBYIOIINM Pa3eioM yueOHHKa, MPopaboTaTh TONOTHUTEIbHYIO
JUTEPATypPy ¥ UCTOYHUKHU, PEUIUTh 3a/1a4U U BHIIOJHUTH JIPYTUe NMCbMEHHBIE 3a/1aHNUS.

CamMmocTosTelb
Has paboTa

CamocTtosiTenbHasi paboTa CTYJIEHTOB CIOCOOCTBYET TIyOOKOMY YCBOCHHS y4E€OHOTO
MaTepualia ¥ pa3BUTHIO HaBBIKOB camooOpa3oBanus. CamocrosTenbHas padora
MIPEIoJIaraeT CiIeIyIONIHe COCTABIISIONINE:

- paboTa ¢ TekcTaMH: y9eOHHKaMH, CIIPAaBOYHHKAMH, JOTIOJHUTEILHOW JTUTEPATYPOH, a
TakkKe MpopadoTKa KOHCIIEKTOB JICKITHA;

- BBITIOJTHEHUE IOMAaITHUX 3aJIaHUH U pacieToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSITEIILHOTO U3YUYCHHS;




- ydactue B paboTe CTyIeHYECKUX HayUHbIX KOH(GEPEeHIINHA, OTUMITHA;
- IOATOTOBKA K MPOMEKYTOYHON aTTECTAllUN.

IToaroroska K |'0TOBUTECA K MIPOMEKYTOUHOU aTTECTALUU CIELYET CUCTEMATUUECKH, B TEYCHUE BCETO
IIPOMEXKYTOUYH [cemecTpa. VIHTEeHCHMBHAs MOArOTOBKA [OJKHA HAayaTbCs HE IO3JHEE, YeM 3a MECsL-
O aTTeCTalMH [[I0OATOpa [0 MPOMEXYTOYHOM arrecrauud. JlaHHble TIEpex 3a4e€TOM TpU  JHSA
s heKTHBHEE BCETO MCITOIB30BATh Il HOBTOPEHHSI M CHCTEMATH3AIMY MaTepHara.

10.1. MeToauyeckue peKOMEHIAMUUIIA 00yIAIOIIHXCS 10 OCBOEHUIO THCIHIIIMHBI

CucreMa BeIcIIero 00pa3oBaHUs MPENONAraeT paloHAIbHOE COUYCTAHUE TAKMX BUJIOB YUeOHOMN
JIESITEIBHOCTU KaK JISKIMH, TPAaKTHUECKHE 3aHSATHS, CAMOCTOSITENbHAs paboTa CTYACHTOB, a TaKXke
KOHTPOJIb MOJTyYEHHBIX 3HAHU.

OCHOBHOM pEeKOMEHIAIUEH CIIeyeT CUUTATh PUOOPETCHUE CTYICHTOM KEJIaHUSI OCBOUTh TAHHYIO
mucnuiuiuHy. [IpernonaBaTens U CTYJEHT JOJDKHBI PEIIUTh 3Ty MpodieMy coBMecTHO. JKelaHue MOXKeT
BO3HUKHYTh TOIJIa, KOT/Ia BBIMOJIHAEMas padoTa MOHATHA U JaET KOHKPETHBIM pe3yJibTaT. DTOMY MOXKET
CIOCOOCTBOBaTh AKTHUBHOCTh CTYJCHTa Ha ayJWTOPHBIX 3aHATHSIX W PEryJisipHas CaMOCTOSTEIIbHAs
pabora, 4To B WTOre AAaET XOPOIIME MOKA3aTeIM Ha KOHTPOJBHBIX MEPONPHATHUSIX, & BMECTE C ITHM
YBEPEHHOCTh CTY/ICHTA B CBOUX BO3MOXKHOCTSIX.

Jlekuusi mpeAcTaBiIgeT COOOH CHCTEMAaTHYeCKOe, MOCIEAOBaTeIbHOE H3IIOKEHHE YyueOHOTO
Matepuana. JTO OJHA W3 BaKHEHWIHMX (OpM y4eOHOro mporecca M OJMH W3 OCHOBHBIX METOJIOB
npenojiaBanus B By3e. Ha neknusx ot cryjieHTa TpedyeTcs He MPOCTO BHUMAHUE, HO U CAMOCTOSITEIIbHOE
odopmiienne koHcriekta. KauecTBeHHBI KOHCHEKT JOJDKEH JIETKO BOCIIPHHUMATHLCS 3PUTEIBHO, B €T0
TEKCTe CJICAYyeT coONoaaTh ad3allpl, BBIACTATH 3aroJIOBKH, MPOHYMEpPOBaTh (OPMYIIbI, MOAYEPKHYThH
TEpMUHBI. B kadecTBe IIEHHOTO coBeTa PEKOMEHYETCS 3alMChIBaTh HE KaXKJIOE CIIOBO JIEKTOpa (MHAYe
MOJKHO IOTEPATh MBIC/Ib U HayaTh MUCAaTh aBTOMAaTUYECKM, HE BHHUKAsl B CMBICH), a IOCTAPaThCs MOHSAThH
OCHOBHYIO MBICIIb JICKTOPA, @ 3aT€M 3aIliCcaTh, UCIIOJb3Ys MOHATHBIC COKPAICHUS.

JlabopaTopHbIe 3aHSITHS MO3BOJISIOT HAYYUTHCS IPUMEHSATh TCOPETUUCCKHUE 3HAHUS, TTOyYCHHBIC
HA JICKIUH, TIPU PENICHUH KOHKPETHBIX 3a7ad. UToObl Hamboiee panuoHANBHO ¥ TIOJHO HCIOJh30BaTh
BCE BO3MOXKHOCTH TPAKTHUYECKUX 3aHATUHN, JUIS TIOJTOTOBKH K HUM CJEIyeT: Pa300parh JEKIHUIO 10
COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3ieioM Yyd4eOHHKa, MpopadoTaTh
JIOTIOJTHUTENILHYIO JIUTEPATYPy M UCTOUHHUKH, PEIIUTH 33JIa4MU BBITIOIHUTD JPyTUe MUChMEHHbIC 33 J[aHHUs.

CTysieHTy HE CleayeT CTPEMHUTBhCS K MEXaHHYSCKOMY 3allOMMHAHUIO METOJUK, MPHUBEICHHBIX
OTIPE/ICTICHU U TIOJIOKEHUH, eciau TpeOOBaHUS NPSIMO HE YKa3bIBaloT Ha 3T0. [opasno sddekrTuBHee
MOHSATh WX CMBICH, ONUPAsCh HA JICKIWOHHBIA MaTepHal W MaTepuai, CoJCpKalluics B
pekoMeHIoBaHHON nuTeparype. CkazaHHoe 0coOeHHO d((EeKTHBHO, KOTAa peuyb WAET O TPeOOBaHMSIX
TUTIA KTOHUMAET», UIMEET MPEACTABICHHEY.

CamocrosiTenbHas paboTa CTYJICHTOB CIIOCOOCTBYET MTyOOKOMY YCBOCHHUIO YYeOHOTO MaTepHana u
Pa3BUTHIO HABBIKOB CaMOOpraHu3almu U camooOpazoBanus.CaMoOCTOsTeNIbHAsS paboTa Mpejmonaraet
CJIEAYIOIINE COCTABIISIOLIHE:

- paboTy C TeKCTaMU: yueOHWUKaMH, CIPABOYHUKAMH, JOMOJHUTEIBHON JUTEpaTypoil, B TOM
YUCIIE ¢ UCTIONIb30BaHNeM MaTepranoB ObC, a Takke mpopaboTKy KOHCIIEKTOB JICKITH;

- BBITIOJIHCHHUE JIOMAIIIHUX 3a/IaHUH M MTOATOTOBKY K JJAOOPATOPHBIM 3aHSATHSIM;

- paboTy HaJ TEMaMH ISl CAMOCTOSTEILHOTO N3YUYCHUS;

- MOJITOTOBKY pedepara-npe3cHTaluu;

- MOJITOTOBKY K DK3aMeHY.

Kpome 06a30BbIX Y4eOHUKOB PEKOMEHAYETCS CaMOCTOSTEIBHO HWCIOIb30BaTh HMMEIONIUECS B
oubnmortexe ydeOHO-MeToquueckne nocodus. HesaBucummo oT Buma ydeOHHKa, paboTa C HUM JIOJDKHA
MPOUCXOJUTh B TEYEHHE BCETO CEMECTPA.

[Ipu 03HAKOMIIEHUH C KAaKUM-JTH0O0 Pa3/ielioM peKOMEHAYETCsl TPOUNUTATh €ro EeITUKOM, CTapasich
YIJIOBHUTH OOIIYIO JIOTHKY M3JIOXKEHHUS TeMbl. [Ipy MOBTOPHOM YTEHHUHU XOPOIIO aKI[CHTUPOBATH BHUMAHHE
Ha KIFOYEBBIX BOMNPOCAaX W OCHOBHBIX IIOJIOKEHHSX W Qopmynax. MOXKHO COCTaBUTh WX KpaTKUi
KOHCIIEKT.

CreneHb YCBOCHHUS MaTepUalia IPOBEPSETCS CICAYIOUUME BUIAMH KOHTPOJISL:

- TeKyuid (KOHTPOJIbHBIE pa0OTHI, 3alIUTa JJA0OPATOPHBIX PadoT);

- TIPOMEXKYTOYHBIH (IK3aMEH).



DKk3aMeH — (popmMa MPOBEPKH 3HAHWN W HABBIKOB, TIOMYYCHHBIX HA JIGKITMOHHBIX M TIPAKTHICCKUX
3aHATHSIX. Jl7Is ycmemHo# cmadym SKk3aMeHa HEOOXOIUMO BBIOHHUTH CIACAYIOMIME PEKOMEHAAMA —
TOTOBUTHCS K DK3aMEHY CIEyEeT CUCTEMAaTUYECKU, B TCUCHUE BCETO CEMECTpa.

[Ipu mOATOTOBKE K DJK3aMEHY HEOOXOAMMO TIOJIh30BaThCA HE TOJNBKO  PEKOMEHIOBAHHBIM
HUCTOYHHUKOM TI0O TEOPETHYECKOMY MaTepuany, HO M CBEICHUSMH W3 JOMOJHUTEIHHOW JIMTEPaTypHI,
pe3yapTaTaMu  CaMOCTOSITEIBHOIO — M3YYEHUS, CBEACHUSIMH, MOJYYCHHBIMH M3 PaHEE OCBOCHHBIX
JIMCIIUTLINH.
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HopmatuBHblii nepuoja odyuenust 4roga/4roga u 11wm.
dopma 00ydyeHHs1 OUHas/3a04HAs

I'on nayana moaroroBku 2018

Heap wu3y4YeHUs JUCUMIUIMHBI: ofecreyeHne (yHIAMEHTAIbHOW  XHMHYECKOM
MOJrOTOBKH, (POPMHUPOBAaHME HABBIKOB AKCHEPUMEHTANbHBIX HCCIEIOBAHUN AN H3ydeHUs
CBOMCTB BEIIECTB M HUX PEAKIUOHHONH CHOCOOHOCTH C IO3ULMUN COBPEMEHHOW HayKH,
Nno3BoJIstoIme  OyIymuM — CHenMaiucTaM  OpUEHTHPOBAaThCS B HAYYHO-TEXHHYECKOM
nH(popMalnU, UCTIONIb30BaTh MPUHIUIBI U 3aKOHBl U TEXHOJOTUU XUMHUH, a TAaKXKE Pe3yJIbTaThbl
XMMHUYECKHX OTKPBITUH B TEX 00JaCTAX paglod3IeKTPOHHON MPOMBIIIJIEHHOCTH, B KOTOPBIX OHU
OyAyT OCYHIECTBIIATH CBOKO MPO(ECCHOHAIBHYIO JESATEIbHOCTD.

3amaunu3y4eHUSI U CUMILIMHBI

-yCTaHOBJICHHE IPEICTABICHUI O POJIM XMMHUU U XHMHUYECKHX CHCTEM B OKpYXKaIOIIeM
Mupe;

-M3y4eHHEe OCHOBHBIX NOHATHH W 3aKOHOB XHMHH, OBJAJCHHE METOJAaMU pEHICHUS

NPAKTHYCCKUX XUMHUUYCCKUX 3a0a4YIIPH KOHCTPYUPOBAHUU PATHUODJICKTPOHHBIX CPEACTB;
-OCBOCHHC OCHOBHBIX XHMHUUYCCKHX Teopnﬁ, IIO3BOJAIOIINX Oomee FJIy60KO IIOHATH
nopupoay U MEXaHU3M XHMHUYCCKHUX MPOHECCOB, MPOTCKAINX B HCCICAYEMBIX CHUCTEMA
BTCXHOJIOTHUAX ITPOU3BOACTBA PAAUOIJICKTPOHHBIX CPCIACTB.

Ilepeyenb(popMUPYyEeMBIXKOMIIETCHIIUI:
VK-1- Crnoco0eH OCYyHIECTBJIATh IOMCK, KPUTHUYECKUH aHaliu3 M CHHTE3
uH(pOopMaIK, TPUMEHITh CUCTEMHBIN MOAXO/ JIJISl PEIICHUSs MOCTAaBICHHBIX 3a/1a4

Oo6mas Tpynoemkocts gucuunianabl 3ET: 9 3.e.

@dopMa UTOTrOBOI0 KOHTPOJIA 110 AUCHHUILIMHE:
[To ouHoli /3a0uHOMPopMe 00ydeHHUs: 1 ceMecTp — 3a4eT C OLEHKOM;
ITo ouHoi1 /3a0uHONpopME OOyUeHHUS: 2 CEMECTP — HK3aMEH.
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