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Pa6oyas nmporpamma cocrasinena Ha ocHoBe @PI'OC BO - GakanaBpuar 10 HalpaBIeHHIO
noarorosk 13.03.01 TemmosnepreTnka M TemIoTeXHHKa (mpuka3 MunoOpHayku Poccuu oT
28.02.2018 r. Ne 143)

Pa6oyas nmporpamma paccMoTpeHa u oo0peHa Ha 3aceqanuu kadeapbl XuMuu

07.02.2020, mpotokoin Ne 6 /
3aB. kadenpoi % 7L & 2 H.JIL Mensuuk

Pabouas nporpamma onobpena meroaudeckoi komuccuein MEuC
17.02.2020 r. mpoTokon Ne 6
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Jlucr akTyanmszamun paGoyeii NPOrpaMMebI

Pabo4as nporpamma TIEpECMOTpeHa, 06CykIeHa U 000peHa TS peanmusanuy B 2021 - 2022
y4€OHOM roJly Ha 3aceaHuu kadenpsr Xumum

Hporokon ot 2706 9429 202/r. Ne A

3aB. xadpenpoi &,/ /- H.JI. Mensuux

[Ze A < A~y

Paboyas mporpamma TIepecMOTpera, 00CyxKIeHa U 0n06peHa yIs peamuzarn B 2022 - 2023
y4e6HOM TO/ly Ha 3acenanni kadenper Xumuu

IIporokon ot og/ﬂ%,ﬁi 2 204, No é
3as. xadenpoit H.JI. Mensnux

Pa6ouas nporpamma TIEpecMOTpeHa, o6CyiieHa i 000peHa s peanmsaruu B 2023 - 2024
y4eOHOM TOly Ha 3acenaHun Kadenpsr Xumun

ITporokomor 20 r. No
3aB. xadenpoit H.JI. Mensgaux

Paboyas nporpamma IIepECMOTpeHa, 06y KeHa 1 000peHa 1yis peanu3aiuu B 2024 - 2025
y4eOHOM rozy Ha 3aceaHum kadenpsr Xumun

Ilporoxomor 20 r. Ne
3aB. xadenpoit H.JI. Mensnux




1 Iles1n ocBOEHMSI AMCUMILTAHBI (MOTYJIsA)

[ensiMu OCBOCHUS TUCUIUTUIHHBI «XUMHUS» SBISETCS GopMUpOBaHUEe (DyHIaMEHTATBHBIX
3HAHUH B 00JIACTM COBPEMEHHOW XHWMHH, BKJIIOUYAIOIIUX OCHOBHBIC TIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIKMCHIBAIOIINE CBOMCTBA XUMHUYECKUX COEAUHEHHI; Pa3BUTHUE HABBIKOB
CaMOCTOATENIbHON PabOThI, HEOOXOAMMBIX ISl IPUMEHEHHUS XUMUYCCKUX 3HAHUK TIPH U3YUCHHUH
CIIELIMAIBHBIX JUCLUMIUIMH U JaJbHEUIIEH TPAKTUYECKON AEATEIbHOCTH.

2 MecTo AUCHMIJIMHBI (MO1YJ/IS) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucnumimna XuMus BXOIUT B 0053aTeNbyI0 4acTh Y4eOHOTo IU1aHa 00pa3oBaTelIbHOM
IIPOrPaMMBlI.

Jns  u3ydeHus  OUCHMIUIMHBL — HEOOXOOUMBI  3HaHUS  (YyMEHHs,  BIaJCHUsA),
c(OpMHPOBAHHBIE B PE3yJIbTAaTEe U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe IporpamMMBbl CpeiHe 00111e00pa3oBaTeIbHON IIIKOJIBI

3HaHus (YMEHMUs, BIAJCHMS), IOJy4YEeHHbIE IIPU U3YyYEHUH JAHHOM NHUCUUIUIMHBI OyAyT
HEOOXOIUMBI JIJIsl U3YYCHHS] JUCIUILTUH/TIPAKTHK:

be3omnacHOCTh KU3HEIEATETPHOCTH

DU3NKO-XUMHUECKHUE OCHOBBI BOJOTIOATOTOBKH

3 KomneTenuuu odyuaronierocs, popMupyemMbie B pe3yJibTaTe 0CBOCHHA

AUCUMILUTUHBI (MOYJI5) M IVIAHUPYeMbIe Pe3yJIbTaThI 00yUeHust

B pe3syibrare ocBOCHMS NUCUUILIUHBI (MOAYIA) «XHUMHUA» 00ydaroLUiics 10JIKEeH
00J1azaTh CIeAYIOIUMHI KOMIIETCHIHSIMH:

KOI{ HHAUKATOopa I/IHI[I/IKaTop JOCTHXKXCHHUA KOMIICTCHIIN

OIIK-3 CriocobeH MpUMEHATh COOTBETCTBYIOIIUH (DPU3MKO-MaTeMaTUYeCKH anmapar, MeTO/Abl
aHaJIM3a U MOJEIMPOBAHHUS, TEOPETUUYECKOIO M AKCIHEPUMEHTAIbHOIO HCCIIEIOBaHUS MpU
pelneHnH npo(ecCHOHANBHBIX 33a1a4

OIIK-3.1 Hcnons3yer MeTOnbl aHamu3a W MOJEIUPOBAHUSA IPHU  PEIICHHUH
npodeccuoHalbHBIX ~ 3aJa4, MOJCJIUPOBAHMM U IPOEKTUPOBAHHUU
YHEPrOCUCTEM

OIIK-3.2 CrocobeH NpUMEHSTh COOTBETCTBYIOLIMM  (hHU3MKO-MaTeMaTHYeCKHM
anmapar Nnpu TE€OPETHYECKOM M AKCIEPUMEHTAIbHOM HCCIIEeI0OBAaHUU B
pELIeHUH 33124 SHEProcOepeKeHHsI




4. CTpyKTYpa, 00bEM M cOJepKAHUE TUCHUIITTHHBI (MOYJIs1)
OO01mast TpyI0eMKOCTh TUCIHUTIINHBI COCTAaBIIACT 3 3aueTHBIX efaunawni 108 akaa. yacoB, B TOM UuCIIe:
— KOHTakTHas pabora — 10,7 akaj. yacos:
— aynuropHas — 10 akaj. yacos;
— BHeaynutopHas — 0,7 akaj. yacoB
— caMocTosTeNnbHas pabota — 93,4 akaj. 4acos;

— MOJTOTOBKA K 3a4e€Ty — 3,9 akaj. yaca

dopma arTecTauuu - 3a4eT

AynuropHas s
KOHTaKTHas paboTa E z ®dopma TeKyIero
X Bu KOHTPOJISt
Pasnen/ Tema <3 (b axaz. 1acax) = A . OHTPOI Kon
> 3 ©| caMoCTOATENbHOM | yCcIIeBaeéMOCTH H
JCIATUTAHEL < SR ., | xkommereHIN
o & paboTsl MPOMEXYTOYHOM
na6. | mpakt. | € & ATTECTALIIH
Jlek. < < I
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3ydyeHue yueOHoi
ye yHeD 3amura
Y Hay4HOU " OIIK-3.1,
1.1 Xummaeckast TepMOTTHAMIKA 15 KOHTPOJILHOM
JUTEpaTyphl; OIlK-3.2
paboTsr
- perieHne
KOHTPOJIbHOM
paboThI
CaMOCTOSITENBHOE
M3ydeHue yaeOHou
U Hay4yHOH 3amura
N OIlK-3.1,
1.2 Xumuyeckasi KHHETHUKA 15 JIUTEPATYPHI; KOHTPOJIbHOU OITK-3.2
- pelieHue paboTbl '
KOHTPOJIbHOM
paboThI
1
CaMOCTOSITENBEHOE
U3y4YeHue yueOHou
U Hay4yHOH
JIUTEPATYPBI.
oT4era o
N 3amuTa
71a00paTOpHOI 1a6OPATOPHO
1.3 PacTBOpHI 2 4/41 15 padore; pa60TE1 3::1].[1/”8. OIK-3.1,
- peleHue ) . OIIK-3.2
N KOHTPOJIbHOM
KOHTPOJBHOH
paboThI.
paboTHI
CaMOCTOSITENEHOE
U3y4YeHue yueOHou
1 HAYIHOH
JUTEPATYPHI




- pemeHne

KOHTPOJIbHOM
a0OTEHI;
p ’ 3amura
1.4 JTucnepcHbIC CHCTEMBI 15 ) KOHTPOJLHOM OIIK-3.1,
' p CaMOCTOSTEIILHOE P OIIK-3.2
. paboTsL.
U3y4YCHUE YUeOHOM
U Hay4yHOH
JUTEPATYPbI
- peleHue
KOHTPOJIbHOM
a0OTEHI;
15 P ’ 3amura OIK-3.1
OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIC 15 KOHTPOJILHOM .
CaMOCTOSITEIBHOE OIIK-3.2
MIPOLIECCHI . paboThI.
u3ydyeHue yueOHoI
1 HAYIHOH
JIUTEPATYPBI.
- oopmIieHHE
oT4YeTa 1o
nabopatopHoOn
aboTe;
p ’ amura
~ pertenue nabopatropHoi
1.6 DIEeKTpOXUMHUYECKHAE CHCTEMBI 2 18,4 KOHTPOIILHOI! a60TI:>1 3aI:JmTa OIIK-3.1,
' P ' paboTHr; p : . OIIK-3.2
N KOHTPOJBbHON
paboTHI.
CaMOCTOSITENBHOE
u3ydeHue yueOHoil
Y Hay4HOU
JIUTEPATyPhI
HWroro no pazaeny 6/41 93,4
Hroro 3a cemectp 6/41 93,4 3a4eT
Wrtoro mo gucrumnae 6/41 93,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

B mponecce mnpenopaBaHus JUCHUIUIMHBL «XUMHS» NPUMEHSETCS TPAJAULMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIe TEXHOJIOTHH.

Jlexuu mpoxXoaAT Kak B UH()OPMAIIMOHHOH (opMe, T UMEET MECTO MOCIIEA0BATEILHOE
M3JI0KEHUE Marepuana B JUCHMIUIMHAPHON JIOTHMKE, OCYIIECTBIISIEMOE IPEUMYILIECTBEHHO
BepOATBHBIMH CPEJICTBAMH, TaK U B (popMe JIeKIUK-OeceIbl WM AUANIoTa C ayJUTOPHEH, TEKINH
C NPUMEHEHHEM 3JIEMEHTOB «MO3IOBOM aTaKW», JIEKUMN-KOHCYJIbTALMMI, IJI€ TEOPETHUYECKUI
MaTepuaj 3apaHee BbIIAETCS CTYIEHTaM Il CaMOCTOSTEIbHOIO H3YY€HUs, Ul HOArOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30oM, JIEKIUS TPOXOIUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMrMO 3TOrO B JEKLUU MOTYT HCIOJIb30BATHCS AJIEMEHTHI MPOOJIEMHOIO H3JI0KEHUS.
Ocoboe MecTOo B mpollecce MpernofaBaHUs ITUCHUIUIMHBI «XUMHS» 3aHUMAIOT JIEKIUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XMMHMUYECKOTO 3KCIEPHUMEHTAa, KOTOPBI I03BOJSET
HauboJjee MOJHO PeaJru30BaTh METOJ MPOOJEeMHOro OOydeHHs yepe3 MOCTAaHOBKY IMpoOseM ¢
MMOMOIIBIO IEMOHCTPALMI SIBJICHUH, pEaKUHIA WIH ITPOLECCOB.

s peanmzanyu WHOOPMAIMOHHO-KOMMYHHKAITMOHHON 00pa30BaTeIbHON TEXHOJIOTHH
IIPOBOASATCS JIEKLMU-BU3YyaJIN3allUH, B XOJ€ KOTOPBHIX H3JI0)KEHHUE TEOPETUUYECKOro Marepuasa
CONPOBOXKAACTCS MTPE3CHTALNEH.

JlexunoHHBINA MaTepHall 3aKperuisieTcss B XoJie JabopaTopHbIX paboT, B X0J€ KOTOPBIX
yueOHasi paboTa IpPOBOAMUTCA C peajbHBIMU XMMHUYECKUMHU BemiecTBamu. Ha maGopaTopHbIX
paboTax BBINOIHAIOTCS TPYIIOBBIE WIM MHIUBUAYaIbHBIC 3a/IaHUs 10 TpoiineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHITHH HCIONB3YETCSd METOJ KOHTEKCTHOTO OOY4YeHHs, KOTOPBIN
MIO3BOJISIET YCBOUTh MaTepHall IIyTEM BBISBICHHS CBA3€H MEXIy KOHKPETHBIM 3HAHHEM U €ro
npuMeHeHueM. Kpome Toro, 1menecooOpa3HO HCIONb30BaTh TEXHOJOTHIO KOJUJIEKTUBHOTO
B3aMMOOOy4eHHUsl (MapHyl0 paboOTy) TpeX BHIOB: CTaTW4ecKas Iapa, AMHAMUYecKas Iapa,
BapHalliOHHAsl Tapa; COBMENass €€ C TEXHOJOTMed MOAYJNbHOro oOyudeHus. BrimonHus
SKCIEPUMEHT, oOydaromuecss (QOpMyIupyrOT O00O0OIIEHHBIE BBIBOABI IO CEPUU  OIBITOB,
HCIIONb3Ysl IPUEMBI aHAJIOTUH U CPABHEHHSL.

CamocrosTenbHas pabdoTa 0OydyaroOIIMXCsl BKJIIOYaeT B cedsl camble pa3HOOOpa3HbIe
(dbopMbI yueOHOU AESITETbHOCTU: BBINOJIHEHUE JOMAIIHUX 33JaHUM, 3aBepllieHue o(opmiieHus
71a00paTOPHBIX PabOT, MOJArOTOBKA K MPAKTUKYyMy, U3y4Y€HHE OCHOBHOTO M JOMOJIHUTEIBHOTO
MaTepuaiga Mo ydyeOHMKaM M NOocOoOMsSM, UTEHHE U MpopabdOTKa HAy4dHOM JUTEpaTyphl B
6ubnuoreke, HanucaHue pedepaTroB U KypcoBbIX paboT, MOJrOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBor arrectaruu.CaMocTosiTeNibHas padoTa 00yJaronuxcsl TOJDKHA OBITh HampaBjieHa Ha
3aKpeIIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KEHHOT0 MperoiaBaTesieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3yu€HHE, Ha MOJArOTOBKY K JIaOOpAaTOPHBIM 3aHSTHUSM,
BBITIOJTHEHHUE JIOMAIIHUX 33JJaHUI U NOJATOTOBKY K pyO€KHOMY M 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
IIpu npoBeneHUN PYOEKHOTO U 3aKIIOYUTEIHLHOIO KOHTPOJISI OCHOBHBIMHU 33/1a4aMH, CTOSIIIMMU
nepeJl MpernojiaBaTesieM, SBISIOTCS: BBISBIEHHE CTENEHH MPaBHIBHOCTH, O00beMa, TIyOUHBI
3HaHUM, YMEHUW, HABBIKOB, NMOJIYYEHHBIX MPHU U3YYEHUU Kypca Hapsay C BBISIBIEHUEM CTEIEHU
CaMOCTOSITETbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHI 1 HaBBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIIOT HKCIIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTposid. OOydaromuMesl IpeIaraloTcs TECThl U 3aJlaud B AJIEKTPOHHOM BHJE, C
aBTOMATU3UPOBAHHOM CHCTEMON NpOBepKU. B oTimunMe OT OOBIYHOrO TECTHPOBAHUS TaKOM
Croco0 KOHTPOJISi IMO3BOJIAET CTyJEHTaM B JI000€ BpeMsi MPOWTH TECT, NMPOAHATU3UPOBATH
OLIMOKH U IPOWUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 0OecnieueHHe CAMOCTOSITE/ILHOI PadoThl 00y4a0 U XCS
[Ipencrasieno B npusaoxeHuu 1.



7 OneHoYHbIE CPEACTBA VIS IPOBEICHUsI IPOMEKYTOYHOM aTTecTANNU
[IpencraBneHsl B IPUIOKEHUH 2.

8 YuedHo-MeToqM4YecK0e U HHPOPMALMOHHOE o0ecnedeH e I CHUIIMHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcHoBel xumuu: yueOHuk / B.I'. MBanos, O.H. I'epa. - M.: KYPC: HUILl UHDOPA-M,
2014.-560c.: - (Bwicuiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
AJIEKTPOHHBIN.

2. Komsma, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TVY. -
Marnutoropck : MI'TVY, 2015. - 1 anektpon. onT. auck (CD-ROM). - 3ari. ¢ tutya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.10.2019). - MakpooObekT. - TekcT : 31eKTpoHHbIH. - CBeieHus
nocTyrHbl Takke Ha CD-ROM.

0) Jlono/iHUTEIbHAS JINTEpPaTypa:

1. Mensnuk, H. JI. PactBops! : npaktukym / H. JI. Mensiauk, O. P. Mymuna, O. A. Mumypuna
; Marauroropckuii roc. texuudeckuid yH-T um. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. W.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara o6pamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3IEKTPOHHBIA. -
Ceenenuns nocrymnnsl Takxke Ha CD-ROM.

2. Mensinuk, H. JI. lucnepcusie cuctemsl : mpaktukym / H. JI. Mensauuk, . P. Mymiuna, O. A.
Mumypuna ; Marauroropckuii roc. rexunyeckuii yH-T um. I'. 1. Hocoa. - Marauroropek : MI'TY um.
I'' W. Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obGparenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. Konsma, JI. I'. OxkuciautenbHO-BOCCTAaHOBUTENbHBIE peakii. OCHOBBI JJIEKTPOXUMHH
yueoHoe mocobue / JI. I'. Konsina, O. P. Mynnmuna ; MI'TY. - Marautoropck : MI'TY, 2015. - 58 c. : u.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
NmeeTcs neyaTHBIN aHAJIOT.

4. Mumypuna, O. A. Xumnueckas KuHeTuka. COCTOSSHUE XUMHUYECKOIO pPAaBHOBECHUS !
npaktukym / O. A. Mumypuna, 3. P. Mymmna, O. B. EpmioBa ; MarHuTOropckuii roc. TeXHUYECKUMA
yH-T uM. I'. U. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
Ceenenus noctynssl Takxke Ha CD-ROM.

5. MU3Bectus BpICIINX Y4eOHBIX 3aBE/ICHUN. XUMHUS U XUMHUUECKAsI TEXHOJIOTHS: HAyYHO-TEXHIUYECKUI

xypHai — ISSN 0579-2991.



http://znanium.com/bookread2.php?book=421658

B) MeToauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX MPOLIECCOB: METOJMYECKHUE YKa3aHUsS K
na0opaTOpHBIM paboTaM MO AUCHUILIMHE «XUMHS» s 00y4arollMXcs BCEX HarpaBlICHHU
MOJArOTOBKM M CIIEIHAIbHOCTEH aHeBHOW (opmbl  o0ydenus [/ O.A. Mumypuna;
Marnuroropckuii roc. rTexundeckuil yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

2. Komsma, JI.I. Xumuyeckas TEpPMOJIMHAMHKA: METOJMYECKHE YKa3aHUA IS
CaMOCTOSITENIbHONU padOoThl MO AUCLUUILUIMHE «XUMHs» A 00ydyaroIMXCsl BCEX HalpaBiIeHUM
MOJITOTOBKM U crienuanbHocTedl Bcex (popm oOyuenus / JL.I'. Konsga; MarHuToropckuii roc.
texuuyeckuit yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HenoCpeACTBEHHBIMN.

3. Komsana, JI.I'. CkopocTh XMMHYECKMX pEaKUMH M XHMHYECKOE paBHOBECHUE:
Metoauyeckue ykasaHus K J1aOOpaTOpHbIM padoTaM MO JUCHMIUIMHE «XHUMHS» Ui
o0yyJaroIuxcs BCeX HaIlpaBJICHUH MOATOTOBKU U crieualibHocTell Bcex ¢opm oOyuenus / JI.I.
Komspa, E.B. Tapacrook; Marnuroropckuii roc. texHuueckuii yH-T um. I'. WM. Hocoma. —
Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeacTBEHHBIN.

4. PomnonoBa, H.U. Xumudeckass kKuHeTuka. XUMUYECKOE PAaBHOBECHE: METOJIUYECKUE
yKa3aHHsl [UId CaMOCTOSTENbHOM padoThl M0 JUCHMIUIMHE «XUMHs» I 00y4arolIuxcs Bcex
HaNpaBJICHUH MOATOTOBKH M cnenuaibHOocTel Bcex (opm oOyuenus / H.M. Pogmonosa, A.Il.
[TonomapeB; Maruuroropckuii roc. Texuuueckuii yu-t um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HermocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTonnyeckast pa3paboTka K J1a00paTopHBIM paboTaM 1o
TUCHUIUIAHE «XUMES» JJIs1 00y4YaroInXCsi BCEX HAINPaBJICHUH MOATOTOBKH M CHEIHAIBHOCTEH
Bcex opm o0yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOrOpCKHii rOC. TEXHHYECKUH YH-T
uM. I Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynpoga, JI.B. PacTBopsl: MeTommueckast pa3paboTKa K CaMOCTOSITEIbHON padoTe 1o
IUCLHUIUIMHE «XUMHsS» A8  0o0ydalolmuxcs IO BCEM HalpaBlIEHUSIM IOATOTOBKU H
cnenuanbHOCTIM Bcex (opm oOydenus / JI.B. Uymposa, D.P. Mymmuna, O.A. MumypuHa;
Marnuroropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIN.

7. Konsna, JI.I'. KonnmougHsle pacTBOpbI: METOAMUYECKHE YKa3zaHUS K Ja0OpaTOpHOM
paboTe Mo IUCHUIUIMHE «XUMUS» s 00ydaroIuXcsl 110 BCEM HANpaBJIEHUSM MOATOTOBKU U
cnenuanbHocTAM Beex ¢opm obydenus / JLI'. Konsna, JI.A. BoawsH; Marauroropckuii roc.
texandeckuid yH-T uM. ['. . HocoBa. — Maraurtoropck : MI'TY um. I'. U. Hocosa, 2017. -9 ¢c. —
TekcT : HenmoCpeACTBEHHBIMN.

8. Konsima, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: METOINYECKHE YKa3aHHs
K J1abopaTopHO paboTe MO AMCHHUIUIMHE «XUMHS» MJis OO0Yy4JaroIUXCs BCEX HAIpPaBJICHHM
MOJATrOTOBKM M crenuanbHocTell Bcex ¢opm oOyuenuss / JL.I. Komsma, E.B. Tapacrok;
MarnuTtoropckuii roc. Texuandeckuil yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HenmocpeaCTBEHHBIN.

9. Komsina, JI.I. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJICKTPOXUMHUECKUE
MPOIIECChl: METOAMYECKas pa3paboTKa K CaMOCTOSTEIbHON paboTe Al 00ydyaromIMXCsl [0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHEHHMAIbHOCTIM Bcex (opm obyuenus / JL.I. Komsma, E.B.
Tapacrok, 2.P. Mymnuna; Marauroropckuii roc. texuuueckuit yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. Y. HocoBa, 2017. — 41 c. — TeKcT : HemocpeaCTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHUE TMPOIECCHl: METOIWYECKHE YKa3aHHUs K
na0opaTopHOl paboTe Mo AMCHUININHE «XHUMUS» JUIsl 00y4yarolMXcsl IO BCEM HAIPaBICHUSIM
MOJITOTOBKH U CHEUUANbHOCTAM Bcex ¢opMm oOyuenus / O.A. Mumypuna, H.U. Poanonosa;
Maruautoropckuii roc. rexuudeckuii yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. .



r) [IporpammHuoe o0ecrieuenne u UHTepHeT-pecypcebi:

IIporpammHoe obecnieuenue

HaumenoBanue .
o Ne noroBopa CpoK JeHCTBHS JIMLICH3UN

MS Windows 7

Professional(mns  [/[1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007

Professional Ne 135 ot 17.09.2007 O6eccpouHo

FAR Manager cBO0OOTHO pacmpocTpaHseMoe 06eccpouHo

IIpodeccnonanbublie 6a3bl JAHHBIX U HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Ha3zBanue kypca Ccplnka

DnexkTpoHHass 0a3a TNepHOAMYECKUX wW3naHmii East
View Information Services, OOO «IBUC»
HauwnonanbHas UH(pOPMALIMOHHO-aHATTU THYECKAsT
cucrema —  Poccuiicknii  unmekc — mayunoro|URL: https://elibrary.ru/project risc.asp
nutuposanus (PUHL)

[TouckoBas cucrema Axamemusi Google (Google
Scholar)

HNudopmanmonnas cuctema - EquHoe okHO qoctyna K URL: http://window.edu.ru/
nH(OPMaILIMOHHBIM pecypcam ' : E—

https://dlib.eastview.com/

URL: https://scholar.google.ru/

denepanbHOE rOCY/IapCTBEHHOE OFOKETHOE

yUpEKICHHE «DeepanbHbIi unctutyt|URL: http://www1 fips.ru/

MIPOMBIIIICHHOM COOCTBEHHOCTH

EOCCHHCKM Tocynapetsennas  OMOMMOTEKA. i /. rsl.rufru/4readers/catalogues/
aTajoru

?IHGKTPOHHHG pecypert bubmiorexn MITY . I H. http://magtu.ru:8085/marcweb2/Default.asp
0oCcoOBa

9 MarepuaJjibHO-TEXHHYECKOe o0ecneyeHne AUCHUILITMHBI (MOTYJIsT)

MaTepI/IaJ'IBHO-TGXHI/I‘IGCKoe oOecrieyenne JUCHUITIIMHBI BKIIFOYACT:

VYuyeOHble ayIuUTOpUM A TPOBEACHUS 3aHATUH JIeKHMOHHOro Tuma. (OcHalleHHe:
MynpTuMeANIHbBIE CPEJICTBA XPAHEHHUS, IEPEAAYU U PEACTaBIECHUS HH)OPMALIUH.

VY4yeOHble ayIuTOpUM Ui TPOBeNEHHUs  Ja0OpaTOpHBIX  3aHATUH, TPYNNOBBIX H
VHJIMBUIYQJIbHBIX KOHCYJIbTAllMM, TEKYIIErOo KOHTPOJIS U MPOMEXYTOYHOM arTecTanuu. OCHaleHue:
OO6opynoBanue A5l BBIOJHEHUS Ja00paTOPHBIX pabOT, XUMHUYECKas MOCy/a, peakTuBbl, HarmsHele
MaTcepurabl: Ta6J'II/II_[BI, CXEMBI, IINIaKaThI.

[Tomemienust s caMOCTOATENbHOM paboThl oOyuwatommxcs. OcHamienue: IlepcoHanbHbIe
komrmbioTepel ¢ maketom MS Office, Beixomom B HMHTEpHET W ¢ JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

[TomenteHust A1t XpaHEHUST U MTPOPHIAKTUIECKOTO OOCITY)KUBAHHS YIeOHOTO 000pYyIOBaHUS.
OcHamienue: Cremnaxu, ceiidbl 1y XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOro 000PYIOBAHMS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

NPMJIOXEHUE 1

6. YueOHOo-MeTOqHYeCKOE 00ecneyeHne caMOCTOsITeIbHOI padoThl 00y4aroMXC

CamocrosiTenbHast paboTta 0O0ydaroIIMXCS MOApa3AeNseTcss Ha ayIuTOpHYI, KOTopas
MIPOUCXOJUT KaK BO BpeMs JIaOOpAaTOPHBIX 3aHSITHUM, TaK M Ha IUIAHOBBIX KOHCYJIbTallUMsAX, U Ha
BHEAyIUTOPHYIO, IPOUCXOJISALIYI0 BO BpEMSs MOATOTOBKH O0YYaIOIIUMHUCSA OTYETOB MO JIAOOPATOPHBIM
3aHSATHUSM U BBITIOJHEHUS JOMAIIIHUX 33/IaHUM.

AymuTOpHass caMOCTOsATENbHas paboTa OOydYarONIMXCS TMPEANOoJiaraeT MPOXOXKICHHE
TECTHPOBAHUS MO KAKIOMY pa3zenly TUCIHMILIMHBL. TeCThl BKIOYAIOT TECOPETUYCCKUE U MTPAKTHUECKHUE
3aJJaHus, OTBEThI HA KOTOpBIC TPEOYIOT TIyOOKOro TOHUMAaHHS HW3YYEHHOTO Marepuaia. TecThl
MOCTPOEHBI €IUHOOOPAa3HO: K KaKJOMY BOIPOCY MpPEUIaraeTcsi YeThIpe BapuaHTa OTBETOB, CPEIH
KOTOPBIX OJUH WU HECKOJIbKO MpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYHICCTBIIACTCS IyTEM
COIMOCTABJICHUS IMOJTYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMU U IMTPOTCKACT OYCHb 6I)ICTpO. MaxkcumansHoe
KOJIMYECTBO OAJIOB B KaXK 101 Teme Kypea — 10.

BapHaHTbI TEeMAaTHYECCKHUX TECTOBbIX 3analmﬁ AJISI TEKYINETr0o KOHTPOJIsA

XumMuyeckas TEPMOAUHAMHUKA

B Tectax mo teme «XuMHUYECKas TEPMOAMHAMHKAY: TIEPBBIC IIECTh 33JaHUH OIECHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6aii, a BOCbMOE, IEBATOE U ASCIATOE 3aJaHus — B 2 Oaja.

Tect Ne 1

1. TIpu paccMOTpeHUU XUMHUYECKON peaklnu cucmema 03HAUAeT:
a) HCXOJHBIE pEareHThI

0) MTPOIYKTHl XMMHUYECKOH peakiuu
B) PpPEaKUMOHHBIN cocyn
I) HCXOJHbIE peareHThl U IPOAYKTHI peaKIINU

2. Tlepsblii 3aK0H (TTepBOE HAYAJI0) TEPMOJANHAMIKN MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)

6) K=R/Ny r) AU= Q-W

3. B ak3oTepMuueckoi peakiuu:
a) PHTAJBIIHS PEAKIIMOHHOM cucTeMbl moBbImaeTcst (AH > 0)

0) TertoBoit a3 dekt peakiyu orpunareneH (Q< 0)



B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIITMOHHOW CHCTEMBI MTOBBIIIACTCS

Cranpaptable TeroBble 3()(eKTbl MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
0) AH°y9s r) AHcrt
. Kakwue u3 npuBeieHHBIX PEAKIUi SBJISIOTCS SHIOTCPMUICCKUMU?
a) 1/2 N, + 3/2 H,=NHj3 AH = — 46 K]I»x/moib
0)Hy+4/20,=H;0, AH = —-242 K]I>x/Mo11b
B)1/2N,+ 1/20,=NO , AH =90 KJI>x/Mo01b
r) 1/2H,+ 1/2 1, =HI, AH = 26 KJI»x/Mob

. Kakas u3 HanMcaHHBIX HUXKE PEaKIMii OTBEYAET TEIUIOTe 00pa3oBaHus okcuaa azota (|| ) B
CTaHJIapPTHBIX YCJIOBUSX?

a) 1/2 N, + 0= NO B) 1/2 Np+ 1/2 0, = NO
6) N+ 1/2 0,=NO r)NHz+ 5/2 0, =2 NO + 3 H, 0

. Ilpu BoccranoBnenun 161 okcuaa meau( || ) mo peakuuu :
CuO (9 * C (pagur) = CU () + CO (), mormoTunock 22 kI TEMIOTHI.

DHTasbnus 00pa3oBaHus okcuaa meau ( || ) pasHa:
a) 110 B)220,5
6) -200,5 r)735

. Jna peakmmu  NiO () + C (rpagur) = Ni (g + CO (). Onpenenure BO3MOXKHOE HAIPABICHNE
CaMOIIPOU3BOIBHOIO TEUEHUs! PEAKIUK ITPU CTAaHJAPTHBIX YCIOBUSX U IpH Temmneparype 627°C.

BemectBo AH®z93  (KJI>x/MOJIB) S8  (JIx/MOaB*K)
NiO () -239,7 38
C (rpagp) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBete YKa)KUTC 3HAUYCHUA OSHCPIrUuun I'n66ca IpUu CTaHAAPTHBIX YCJIIOBHAX, IIPU TCMIICPATYPEC

627°C 1 TemnepaTypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

6) 74,5; -36; 704K r) 225; 78; 279K

9. Kak uzMeHsercs SHTPONHUS MPU Pa3I0KEHUN KapOOHATa KalbIHs?



a) YBEJIMYUBACTCS B) HE YMEHBIIIAECTCS
0) yMeHbILIaeTCs I') HE 3HAI0

10. JTannas peakiusi:
2KC103 (TB) —>2KC1 (TB)+3OZ (r) AH<O

MOXET CaMOIIPOU3BOJIBHO MPOTEKATh
a) B IPsIMOM HampaBlIeHUU B) HE MOXET MPOTEKATh

0) B 00OpaTHOM HanpaBJICHUU I') HE 3HaI0

XuMu4yeckass KHHETHKA

B tecrax mo teme «XuMuueckasi KHHETHKA: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOC 3aJaHUs
ortenuBarorcs B 0,5 6ama; mecroe, ceIbMO€E, BOCEMOE, IEBITOE U AECATOE — B 1 Oaiu1, a OJUHHAAIATOE
—B 2,5 Oaimna.

Teer Ne 1

1. Pasnen XUMHH, I/ISY'-IaIOHII/Iﬁ CKOPOCTH U MEXaHU3Mbl XUMHUYCCKHUX peaKHHﬁ, Ha3bIBACTCs
a) XUMHYECKad TCpMOJNHAMUKA

0) TepMOXUMHUS
B) XUMHYECKasi KHHETUKA

2. CkopocTb XUMHYECKOH peakiuu — 370 ...
a) BpeMs, 3a KOTOPOE MOJIHOCTHIO PACXOYETCs OTHO U3 MCXO/AHBIX BELIECTB

0) U3MEHEeHHEe KOJMYECTBAa BEIECTBA PEareHTOB (MM MPOAYKTOB) PEaKIIMU B €AMHUILY BPEMEHU B
eIUHNIE 00beEMa

B) KOJIMYECTBO BEIIECTBA MTPOYKTOB PEAKIIMU K MOMEHTY OKOHYAHUS peaKIINU

3. B kakux eguHMIIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKON peakiuu?
a) MOIIb 1 ¢

0) 6e3pa3mepHas BeIMUMHA
2
B) MOJIb C

4. Ot kakux (HaKTOPOB 3aBUCUT CKOPOCTh XUMHYECKUX PEAKIIHIi?
a) OT PUPOIbI PEarupyrOLINX BELIECTB

0) OT TeMmepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCYa



5. CocrossHME  XMMHUYECKOIO  paBHOBECHS  OOpaTUMBIX  IPOLIECCOB  KOJIMYECTBEHHO
XapaKkTepu3yercs ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB peakluu

0) PHeprueil akTHBU3aAIUN
B) KOHCTAHTOM PaBHOBECHSI

6. Kak 3amnuceiBaercsa BBIPAXCHUE IJIs1 CKOPOCTH PEAKIINU
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)

a) V = K[NO]*[H,0] 6) V = k[NH3][O3] B) V = K[NO]*[H,0]°

7. Kak 3anuiercs Belpa)k€HUE AJ11 KOHCTaHTHI paBHOBecHs peakuuu A +2 B = C +D?
a) Ky = [C][D]/ [A][B)’

6) Kp = [C][D] / [Al[B]
B) Kp = [A][B] % [C][D]

8. Kakoii oTpe3ok Ha auarpaMMe IoKa3bIBaeT 3Ha4CHUE TEIUIOBOro 3 dekra peakuun?

a)l A

6)2

B) 3

v

X0Jl peaKkluu

9. Yro MOXHO CKa3aTh O peakIiH, N300pakKeHHOHN Ha JuarpamMme K Borpocy 8?
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHIOTEepMUYECKAs PEAKITUS
B) pEaKIHs OTMMCHIBACT COCTOSIHIE PABHOBECHS

10. PaBHoBecwue peakiuu Fe 30 4+ 4CO = 3Fe + 4CO, , AH>0
CMEILAETCs BIIEBO.

a) IPY MOHMKEHUH TEMIIEPATYPhI

0) TP MOBBILIEHUU TEMIIEPATYPHI



B) ITpU MOBBIIICHUU JAaBJICHUA

11. JIna peakuuu Cq + 2 H 2 ) = CH 4 () Ipu HeKOTOPOI TeMmepaType KOHCTaHTa PaBHOBECHS
paBua 0,8. PaBHOBecHass KOHIIEHTpauusi BOAOpoAa paBHa 1,2 Monb/n. BeraucnuTe HCXOIHYIO
KOHIIEHTPALMIO BOJOPOJA.

a)l,2

6) 3,5

B) 5,0

PacTBopbI

B Tecrax mo teme «PacTBOphI»: mepBOe 3a/laHue OIeHUBAaeTCs B 1 0ayut; BTOpoe, TPEThe,
4EeTBEPTOE, MATOE U IIECTOE 3a/1aHus - B 1,5 Oaiia; cenbMoe, BOCbMOE, JCBSATOC U JACCITOE — B
0,5 6amnna.

Tect Nel

1. Ins ypaBuenus peakuuu Cu SO, + KOH —... cokpalnieHHOe HOHHOE ypaBHEHUE 3aMUIICTCS B BUJE

1) 2K +S04> = K3S0y4
2) Cu*" +S0,% + 2K* + 20H™ = Cu(OH)2\ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zd + SO+
4) Cu** + 20H = Cu(OH){
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO

1)1 2)2 3)11 4) 13
4. Jlns noxaBnenus ruaposusa xiaopuaa xpoma (I1I) ciexyer

1) 1006aBUTH COJSIHYIO KUCIIOTY

2) n00aBHUTH MIETOYD

3) pa3zbaBHUTBH pacTBOpP BOJIOMH

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBineHHOM pacTBOpE, MPUTOTOBIEHHBIM U3 TUAPOCYIb(haTa KajablMsig U BOJBI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOM IUCCOIMAIIMY PACTBOPEHHOIO BEIIECTBA — 3TO

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

6. PacTBopEMOCTS OKcanata cepebpa pasHa 3,27-10 r/ 100r H,O. Onpenennre npon3BeicHHe
pactBopumoctu AgyC,04

1)5-107" 2)1,16:10°  3)10,7-10°° 4)2,31.10°*

7. MaccoBast 10J1s1 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIICHHE



1) wmacchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00BEMY BOIBI

3) Macchl BelecTBa K Macce pactBopa

4) KoJIMYeCTBa BelecTBa K 00beMy pacTBoOpa

8. K ciabrim OJICKTPOJIMUTAM OTHOCHUTCA ...

1) ruapokcua aMMOHHS
2) TUAPOKCU Kaus

3) XJIOpU KaabIIHsI

4) MapraHIoBas KHCJIOTa

9. M3BecTHO, YTO BOJHBIE PACTBOPbHI MHOIMX COJIEH MOTI'YT MMETh ILIEJIOYHYIO MM KHCIYIO CPEeLy.
[IpynuunnoOii 5TOTO SABIAETCA ...

1) smexTponus3 comuei

2) IUCIIPONOPIIMOHMPOBAHUE COJICH
3) rumpaTHpoOBaHHE COJICH

4) ruapoau3 coyei

10.3nauenune PH uwmcroii Bogs! ipu 25°C cocrasiisieT

1)1 2)7 3)0 4) 10

MarnuTtoropckuii Texunueckuilt yausepcuret um. I'.J11.Hocosa

JAncnepcHbie cUCTEMBI

B Tectax mo teme «I[I/ICHepCHBIe CUCTCMBI»: MEPBOC, BTOPOC, TPCTHE N YECTBCPTOC 3aJaHU

olieHuBaroTcd B 1 OauI; ISATOE U IIECTOE 3a0aHus - B 3 Oaja.

4.

Tect Nel

VYkaxuTte pazMepbl YaCTUI[ KOJUTOMIHBIX CHCTEM

1)  wmenbine 1 Hm

2)  Oonbire 100 HM

3) ot 1um g0 100 am

Kakue WOHBI CIIOCOOHBI BBI3BATh KOATyJSIMIO KOJUIOMJA, YACTHUIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsn?

1)  kaTHOHBI

2)  aHWOHBI

3)  MoJIApHBIC MOJIEKYJT

JIJ1s KaKOro BJIEKTPOJIATA TIOPOT KOATYIIAIINU KOJIJIONIA C TOJOXKHUTEIBHO 3apPsHKEHHON YaCcTHIIeH
JIOJDKEH ObITh HAMMEHBIIIM?

1)  xuopua Kanus

2)  cynbbart Kamus

3) oprodocdar kanus

Muiiesia 307151 UMEET CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOH JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabmiIm3aropa?

1)  xmopun xenesa (l1)



2) Boma

3)  TUAPOKCH] Kalus

ITpu B3aumopeiictBuun 20 mu 0,001H mutparta ceunrma (II) ¢ 10 mn 0,02H cynsdara xanus
obpasyercs 3076 cynabdara ceuana (I11). K kakoMy 31eKkTpoay HOKHBI TEPEMEIIAThCS YaCTHIIBI
JCTIEPCHOM (pa3bl mpH 31eKTpoIu3e?

1)  HaxomATCs B COCTOSHUU THHAMHYECKOTO PABHOBECHS

2) K Karoay

3) kaHomy

B nBe xon6b1 HamuTO 10 50 MIT 307151 TMAPOKCH A Kene3a. st TOro 4ToObl BBI3BATH KOATYJISIIUIO
307151 TOTPEOOBAIOCH 100aBUTH: B IepBYI0 — 5,3 Mi1 1 H pacTBopa xmopuna kanus; B aipyryro — 18,7
mi 0,001H pactBopa docdara Hatpusi. Beraucianre mopor Koaryssiiuy Kaxa0ro 3J1eKTPOJIUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEILHBIE MmMpoueccChl

B Ttecrax mo teme «OKHMCIUTEIBHO-BOCCTAHOBUTCIBHEIC MpoHeCCh»:. IECPBOC, BTOPOC, TPETHEC,

YCTBCPTOC U IIATOC 3aJlaHHA OUCHUBAKOTCA B 0,5 6anna; mectoe — B 1 6aJ'IJ'I; CCAbMOC U BOCBMOC — B 2

Oaia, a eBsiToe — B 2,5 0aiUIoB.

Tect Ne 1

1. Okucnurens — 3TO aTOM, MOJIEKYJIa UK UOH, KOTOPBIH ...

1) yBeaMYMBAaET CBOIO CTEIIECHb OKUCIICHUS
2) TPUHHUMAECT JICKTPOHBI
3) OTmaer CBOM AIEKTPOHBI

2. Hpouecc BOCCTAHOBJICHUA UMCCT MECTO B ClIy4ac, Korjaa ...

1) HeiiTpanbHBIC aTOMBI IPEBPAILAIOTCS B MOJIOKUTEIBHO-3aPSHKCHHBIC HOHBI
2) TIOJIOXKUTEbHBIN 3apsil HOHA YMEHBIIACTCSI
3) OTpHLATENbHbIH 3apsi/l HOHA YBEIUYNBACTCS

3. 13 mpencraBieHHBIX HIDKE peakiuii k OBP aucnponopirnoHupoBaHus IPHHAUICHKHT . ..

1) S+ 2HNO; = H,SO; + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTAaHOBUTEISIM OTHOCATCA ...

1)  mMerayuIBl, BOJOPOI, YIICPOI
2)  aKTHBHbIC HEMETAJIBI
3)  3JEMEHTBI, HAXOAIINECS B CPEAHEH YaCTH MEPUOANICCKON CUCTEMBI

5. CreneHn OKUCIICHUS KUCIIOPO/Ia a) B BOJIE M 0) B IEPOKCHJIE BOJIOPO/Ia COOTBETCTBEHHO PABHHI . . .

1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0-1

6. [Tepmanranat xanus B OBP, npoTekaronux B KUCJION cpeie, BOCCTAaHABINBACTCS IO ...

1)  xarmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranna (1) MnO

7. B peaxiun, npotekaroineii mo cxeme CraSz + KNO3 2 K,CrO4 + K,SO4 + NO okuciennio

noABCPraroTCA CIACAYIOMUC 3JICMCHTHI ...



1) a3ormcepa
2)  cepau XpoM
3)  XpoM H a3oT
8. Cymma k03¢ (HUIIMEHTOB B peaKIfy, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. CymmMma ko3¢ ¢unrentoB B peakiiud KMnOy4 + HCloy, = ... paBHa

1) 30 2) 26 3) 35

3J'IeKTp0XI/IMI/I‘leCKI/Ie CHUCTEMBbI

B tectax mo teme «DJEKTPOXUMHUYECKHE CHCTEMbI»: MEPBOE, BTOPOE M MATOC 3aaHUs
olleHuBarOTCs B 1 6arut; TpeThbe u ueTBepToe 3ananus— B 1,5 6amia; mecroe u ceapmoe — B 2 6asia.

Tect Nel
1. DaexTpoaHbIN NOTEHIHA OMPECISIOT M0 YPAaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) bBonbumMana
4) Appenuyca
2. Paccuwmraiite DJIC ransanndeckoro snementa Mg|MgSOy||CuSO4|Cu nmpu cranmapTHBIX
YCIOBUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe PH dIEKTPOIU3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIOTa
4) KuCIOpOa
4. VYxaxute cyMMy KO3 (UIIMEHTOB B YpaBHEHUHU JIEKTpoJin3a pactBopa HuTpara Meau (II)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHBENCHHBIX  OKHCIHUTEIBHO-BOCCTAHOBHTENBHBIX  PEAKIHMA  MPOTEKaeT

CaMOIIPOU3BOJIbHO B IIPSIMOM HaHpaBHeHI/II/I?
1). FeSO, + Cu —...

2) CuSOq4+ Fe —...
3) CuSO4+Na—...
4) HCl+ Cu—...

6. Bprumciure mMaccy IMHKA, MOJIYYEHHOTO IMPH 3JICKTPOJu3e Cyib(ara IUHKA, KOTOPBIM
npoBo UK B TeueHue 20 cek mpu cuire Toka 1A
1) 2,1-107™
2) 0,05
3) 0,013
4) 6,7-107°



7. IlpuBemuTe CXEeMbl DJJIEKTPOAHBIX MPOIECCOB U MOJIEKYISIPHOE YpaBHEHHE pEeaKlUu,
MIPOTEKAIOIIEH IMPH JJICKTPOXUMHUYECKOW KOppOo3uu raibBaHomapbl Zn|Mg B cepHOKHCIION
cpexne. B oTBeTe ykaxkure cymmy K03((HUIIMEHTOB B MOJICKYJIIPHOM YPaBHEHUH.

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

BreaynutopHasi camocTosiTelIbHas padoTa 0OydYaroUIMXCsl OCYIIECTBIISAECTCS B BUJAE M3YyUCHHS
JUTEPaTyphl MO COOTBETCTBYIOIIEMY pa3liely ¢ MpopabOTKOW maTepuana; oQpOpMIIEHHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapI/IaHTLI TeMaTHYEeCKHUX JOMAIIHUX 3aJaHuil 1151 BHeayHHTopHOﬁ CaMOCTOSITEIbLHOM pQGOTLI
CTYAEHTOB 110 TEMaM

Jomamnee 3aaanue Ne 1

no TeMe «XuMHYecKasa TEPMOANHAMUKA»

B nomamaem 3amanuu 1mo teme « XuMUYecKas TEPMOIMHAMIKAY: TIepBasi 3a/la4a OIICHUBACTCS B
2,5 6anna; Bropas — B 1,5 6ama; Tpeths — B 1 Gasr.

3amayga Nel

Jisa peakunn CHy ) + CO2 () = 2 CO () + 2 Hy () ompenenurte BO3MOKHOE HAaIPaBICHHE
CaMOIPOM3BOILHOTO TEUECHHs PEAKIMH [PH CTAHJAPTHBIX YCIOBHAX ¥ mpu Temmeparype T = 927 °C,
€CIIU TEIUIOBOM (P PEKT peakluu 10 3aJJaHHOH TEeMIIepaTypbl HE U3MEHUTCS. YKaKUTE: a) BbIAEISIETCS
WIA TOIJIOUIAETCS JHEPrus B XOJE peakuuu; 0) NPUYMHY HaHJIEHHOTO W3MEHEHUs DSHTPOIMH.
Paccunraiite TeMnepaTypy Hadaga peakuu.

3amaya No2

Beraucnnte temosoit a¢ ekt peakuun: CaCs ) + 2 HoOry = Ca(OH), () + CoHa (), monbe3ysce
CTaHJIAPTHBIMHU TEIUIOTAMH OOpa30BaHUS pearupyromux BenecTB. CKOJBKO TEIUIOTHl BBIICITHTCS WITH
MOTJIOTHTCS TipU oOpazoBanuu 2,24 1 CoH,?

3amaya Ne3

[To TepMOXUMUYECKIM YPaBHEHHUSIM pacCunTaiiTe TeraoBoi A3 HeKT peakiuu:
Hz ) + CO2 ) = CO (1) + H2 O(py. TepmMoxumuueckne ypaBHEHUS:

a) Hp o T % 0, o= H,O () AH =-241,9 x]Ix;

6) 2CO () + 02 = 2 COZ ()> AH = -566,2 KI[)K

Jomamnee 3aganue Ne 2



no TeMe « XuMHYecKasi KHHETHKA)

B ngomamiHem 3aaHuu MO TeMe «XHMHYECKas KHHETHKa»: MepBas 3ajada oleHuBaeTcs B 1,5
Oaya; Bropasi — B 0,5 Gania; TpeThs, YeTBepTas U msTas — B 1 Gaw.

3amaga Nel

Peaknusa nporekaer no ypasHeHuto: Oy ) ¥2 CO ) = 2 CO; (. HavanbHble KOHUEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/in, [COJ= 0,8 mMonb/n1. Bo ckombko pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyer 30% CO? Bo CKOIbKO pa3 M3MEHATCA CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJINYUTh JaBJIeHUE B CCTeMe B JBa paza?

3amaya N2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO K€ KOJIMUYECTBO BELIECTBA BCTYIUT B PEAKIIMIO IIPU TeMIepaType
200 °C, ecnu TemmepatypHblii K03 (HIEHT CKOPOCTH PeaKiiy paBeH 2. Bo CKOIbKO pa3 H3MeHHTCS
IIPU 3TOM CKOPOCTb peakuuu’?

3amaga Ne3

Haiinure HadanbHbIE KOHIIEHTPAIIMH UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIIHU:
Fe (y + HoO () = FeO () + Ho (1), €cii paBHOBECHBIE KOHIIEHTPAIIMH PEarnpyIONIUX BELIECTB PABHBI:
[H,0]=0,3momb/1, [Hz] = 0,4 Momnb/m.

3amaga No4

Jus peakumonHoi cucremsl: CO oy + HyO () = CO;2 v + H2 () HavdanbHBIE KOHLIEHTPALUH
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 monw/n. Onpenennure KOHIIEHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agayda NoS
Bbipasute yepe3 KOHIICHTPAIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOMINX PEaKIIIii:
Nag + 3 Hag = 2 NHgg, AH = -92,2 k]Ix;
COyr *+ C (1) =2 COqry, AH =+160,5 x/Tx;
COwm +HOp =COz(y +Haw, AH=-41,1 kJk.

VYkakuTe HanpaBlieHUE CMEIIEHUS XUMUYECKOTO0 PaBHOBECHS ATHX PEaKUUi: a) IpU MOHUKEHUN
TEMIIEpaTyphbl, €CIH [JaBJICHHE IOCTOSHHO; O) MpH TMOBBIIIEHWH MAABIIEHUS, €CIU TeMIlepaTrypa
ITOCTOSIHHA.

Homamninee 3aaanue Ne 3

no reme «Pacreopen»



B nomammnem 3amanuu no Teme «PactBophl»: mepBas, BTOpas, TPEThs W MATas 3aJa4du
orieHUBaeTcs B 1 O6am; yerBepras u mectas — B 0,5 Oasa.

3amaya Nel

B kakom o6bweme Bojwl cienyer pactBoputh 135t SnCly nns momydenus 3M pactBopa xyiopuia
osnosa (1) ¢ morHocThIO P = 1,405 r/mn?

PaccuuraiiTe: a) MaccoBylO [OJIIO BeIIECTBA B pacTBope; 0) MOJSPHYIO KOHLIEHTPAILUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; T') TUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYUTE MOJEKYJISpHbIE W HANUIINTE COKpPAIlEHHbIE WOHHBIC YpaBHEHUS pPEaKIii
B3aMMO/ICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3z + HpS —

MgCl, + KOH —

CaF, + HCIl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTtaBbTe 110 J1Ba MOJICKYJISIPHBIX YPAaBHEHHUS PEAKIIUH K CIICTYIONUM HOHHBIM:
Ba®" + CrO4%> — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** + H,S

3amaya Ne4
Beraucnure pH 0,05M pactBopa cepHOU KUCIOTHI.
3amaya NeS

Kakue u3 caemyronux coseii moaseprarores ruapoinsy: NaSiOz. Cu(NO3),. KBr? CocraBbre
HMOHHBIE M MOJIEKYJIIPHBIC YpaBHCHHS THAPOJIH3a COOTBETCTBYMOIMUX conel. Kakoe 3nadenne pH (<
WIU> 7) IMEIOT pacTBOPBI ATUX COJICH?

3amaya Neb



Haiinure npoussenenue pactBopumoct PbCly, ecniu B 200 M1 Bozel pactBopsiercs 2,17 r 3Toro
COEIMHEHHUSL.

oMamHee 3aganue Ne 4

no TeMme «OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHBIE nmpouecconn

B JOMAIIITHEM 3aJaHUH 110 TEMC «OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJIBHbIG npoueccm»: HepBaﬁ 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aina; TpeThs — B 1 Ga.

3amaya Nel

[Tonbepure k03(puIMEHTHI B ypaBHEHHSX OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX pPEAKIUH.
VYKaKUTE TUI KaXA0N PEaKLIHH.

Paccuuraiite QJICKTPOABWIKYIIYIO CHJIY MW ONPCACIUTEC HAIPaBJICHHUC CaMOIIPOMU3BOJBHOIO
IIPpOTCKAaHUA HepBOﬁ peakiuu npu CTaHAAPTHBIX YCIIOBUAX, HCIOJIB3YsS 3HAUCHUA OKUCIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX ITIOTCHIMAIOB:

HJ + HsPO4 — J; + H3PO3 + H,0

HNO; — HNO3; + NO + H,0

H[AuCl,] + H,0O, + NaOH — Au + NaCl +0O, + H,O
NH;ReO4 + H, — Re + NH3 + H,O

KBrO— O, + KBr

3amaua Ne2

CocraBbTe YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO, + NaNO, + H,0—

NaCrO; + H,0, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi, O3 +C —

Mg + HNO3 (pass) —

3amaua Ne3

Jaubl nBe okucnurenbHo-BoccTaHoBuTenbHBIC mapel: KNO;, KNOjz; u Pb(NOs),, PbO,.
[Tonp3ysicb TabnuIEH CTaHAAPTHBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX MOTEHIMANIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakimu B ykasanHoi cpene (HNOs). Paccuumraiite 3HaueHue
ANEKTPOABMIKYILEN CHIIBI PEAKLIUH.



Jlomanrnee 3aganme Ne 5

Imo TeMe «3.11eKTp0ngn'{ec1me CHUCTEMbBI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUCCKHE CHCTEMBI»: IIEpBas 3a/1a4a OIIEHUBACTCS B
1 6amn; BTopas — B 1,5 6anna; Tpetbs — B 2,5 6aia.

3amaya Nel

CocraBbTe DIICKTPOHHO-MOHHBIC YpPaBHEHUS O3JEKTPOAHBIX TPOIECCOB M  MOJCKYJISIPHOE
ypaBHEHHE TOKOOOpa3yIolleil peakiuu, MPOTEKaomell mpu paboTe TajJbBaHHYECKOTO DJIEMEHTA
Co/Co(NO3)2 // AI(NOg3)3/Al. Paccuuraiite DJIC (E) raapBaHHUECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.

IIpvHsaB 1mOTEHLMAJ aHOJA PAaBHBIM CTAHJAPTHOMY 3HAYEHUIO, PACCUUTANTE KOHLIEHTPALUIO
KaTMOHOB METajlia B KATOAHOM pacTBope, pu KoTopoit DJIC ralbBaHUYECKOTO JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaga No2

[TIpuBeauTe CcXeMbl DJIEKTPOIHBIX TMPOLIECCOB M  MOJIEKYJSPHBIE YpPaBHEHUS PEAKIMA,
MIPOTEKAIOIINX MPU JIEKTPOXUMHUUECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioil cpene; 6) Bo
BJIIAXKHOM BO3/IyXe€.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOHM cpene 3a 20 MHUH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 31EKTPOHHO-MOHHBIE YPABHEHUSI AJIEKTPOJHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJIIPHOE YPAaBHEHHUE PEAKIUHU, IPOUCXOISIIEH TP JIIEKTPOIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Boruncnute (hakTHueckoe KOJIMYECTBO METallia, MOJyYeHHOTO Ha KaToAe MpU dIEKTPOIN3e
Co(NO3)2, ecitu 2JIeKTpOIH3 MPOBOAMIN B TeueHuu 1 4. Beixon Meramia mo Toky coctaBui 85%.

VKaxuTe BO3MOXKHBIS NPpUYIUHBI YMCHBIICHUS BbIXOAa MCTAJJIA I10 CPABHCHUTIO C paCYCTHBIM.

BapuaHTt 1oManiHeil KOHTPOJILHOM PadoOTHI

BAPUAHT Ne 1



TEMA 3AJAHUE
3aganue 1. OkoHYaHHE DIEKTPOHHOU  (HOPMYIIBI
....65°6p". Ykaxure MOJIOKCHHE DJIEMEHTA B

Tema 1.

Hepnonnqeucaﬂ CHUCTEMA 3JICMECHTOB
CTPpOE€HUE aTOMA

MEPUOJUYECKON CUCTEME: MEPHUOJ], TPyIIy, NOArPYIIY,
Ha3BaTh dyeMeHT. COCTaBbTE AIIEKTPOHHYIO (opmyy
aToMa »JJIeMEHTa. YKaXUTE OHIIEKTPOHHOE CEMEICTBO,
MeTaJl WIH HEMETaJll. CocraBbTe
ANEKTpOHHO-Tpaduyeckyro (opMmyiny [Uisl yKa3aHHBIX

OJICKTPOHOB B HOPMAJIbHOM COCTOSHHH.

3aganme 2. VYKasarb Bce KBaHTOBBLIE 4YHCIA IS
9JICKTPOHOB, OTBEYAIOIIMX CICAYIOIICH 3JIEKTPOHHON

bopmyie 5p6

Tema 2.

KuciioTHO-0CHOBHBIE CBOIICTBA

3aganue. CocTaBbTe YpaBHEHUS peaKLUid, P OMOIIH
KOTOPBIX MOKHO OCYIIECTBHUTD CIIETYIOIIHE

MpeBpaIeHUs

BeIlleCTB
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3apanme 1. [ina peakumu FesOyx) + Horry = 3Fe0y + HaO
ONpE/IENIUTE BO3MOXKHOE HAIPABJICHUE CAMOIPOH3BOJIEHOIO
TEUEHUs] PEaKUUU NpU CTAHJAPTHBIX YCIOBHUSX U MpPHU
temneparype t =1227°C, ecnu TemnoBoii apdexT 10
3a/1aHHOM TEMIIEPATYPbI HE U3MEHUTCH.

Tema 3.

XumMuyeckas TEPMOAUHAMHUKA

Vkaxure: a) BbIIENSETCS WIN MOTJIOLIAETCS SHEPT Sl B XO/IE
peakiyu; 0) MPUUMHY HAWIEHHOTO M3MEHEHHUS SHTPOIHH.
Paccunraiite Temneparypy, Ipu KOTOpOM yCTaHABJIUBAETCS
paBHOBECHE M ITPOUCXOUT cMeHa 3Haka AG.

3ananue 2. Berancnvre Terosoii addext peaximm 3Fe30sk)
+ 8Alk) = 4Al,03) + 9Fek), moNB3ysICh CTaHIAPTHBIMU
SHTANBIUAMU O0pa30BaHUs pEarupyoIIUX BEIIeCTB
(mpunokenue 3). CKONBKO TETUIOTHI BBIICTHUTCS (TIOTTIOTUTCS)
nipy 00pa3oBaHMM BerecTsa Fe B komryectse 56 17

Tema 4.

XuMHYeCKass KHHETHKA U
XHMHUYECKO€ paBHOBECHUE

3aganue 1. TemneparypHbiif Ko3(h(dUIKMEHT peakuuu
paBeH 2,5. Kak M3MeHHMTCS CKOpPOCTb pEaklMH: a) Mpu
noBbIIeHUN Temnepatypsl ot 60 mo 100°C; 6) mpwu
OXJIAKJIEHUM peakunoHHol cmecu oT 50 1o 30°C?

3apanue 2. J{ns oOpatumoit peaxkuun Fe3Ouky + Hory =
3FeO) + HoO(r) 3anummre BbpaxeHHe KOHCTAHTHI
paBHoBecust AH®, k/[x = + 69,8. [Ipemioxure criocoOs!
YBEJIUYCHUS] KOHLICHTPAIMH TPOAYKTOB PEAKIIHH.

3aganme 1. B 180 M Boas! pactBopeno 20 1 cynbsgaTa
Mmapranua. [lomyuuncs pactBop miotHocTsio 1,101 r/mut.
Beruuciure MONIIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHIICHTPALIMU U MacCOBYIO JOJIO PACTBOPEHHOTO




Tema 5. PacTBopbl

BEIIECTBA.

3ananue 2. CocTaBbTE MOJICKYJISIPHBIE U
HMOHHO-MOJIEKYJIIpPHbIE YPAaBHEHUS peaKIui
B3aUMOJICHCTBHUS B PACTBOPAX MEKIY:

Biz(SO4)3 u NaOH; FEC|3 u H5S;
NH4OH u MnC|2; H,SO4 u Ba(OH)z

3aganme 3. CocTaBbT€ HWOHHO-MOJICKYJSIDHBIE U
MOJICKYJISIpHBIC ypaBHeHUs ruaposm3a coneit NapSiOs,
SbCl;, Rb,;SO4. Kakoe 3mauenune pH (>7, <7) umeror
pacTBOPHI ATUX COJIEH?

Tema 6.

OKHCINTEILHO-BOCCTAHOBHTEILHEIE
CBOHCTBa BelIeCTB

3aganue. MeTo0M JIEKTPOHHOTO OanaHca moaoepuTe
K03()(HUIMEHTHI B ypaBHEHHSIX, YKAXKUTE OKUCIUTENb U
BOCCTaHOBHTEIIb, HAIIMIIIUTE JIEKTPOHHBIEC YPaBHEHHUS
MIPOIIECCOB OKUCIICHHUS M BOCCTAHOBIICHHUS

H3PO3; + KMnO4 + H,SO,4 = HPO4 + MNSO4 + K,SO4 +
H,O

CuSO4 + H3PO; + H,0 = CuH + H3PO4 + H,SO4

Tema 7.

3HEKTPOXI/IMI/I‘ICCKI/IC CHCTEMBbI

3ananme 1. J[n5 ranpBaHMUECKOTO HIIEMEHTA,
00pa30BaHHOIO IUIACTUHAMU U3 METAJIIOB

Zn u Ag , NOrpyXEHHBIX B PaCTBOPHI UX COJIEH C
KOHLIEHTpaL¥el HOHOB METAJIOB

A" =0,01u B™ =0,05

1) cocraBbTE CXeMy r'aJJbBAHUYECKOTO IJIEMEHTA,;

2) HAIUIIUTE YPaBHEHUS AJIEKTPOIHBIX MPOLIECCOB U
TOKOOOpa3yIollei peakinu;

3)  paccuuTaiite 3JIEKTPOABIKYIILYIO CHITY
raJbBaHUYECKOTO DIIEMEHTA.

3apanmue 2. CocTaBpTe ypaBHEHHMS SJIEKTPOIHBIX

MPOLIECCOB (aHOJI MHEPTHBIIN) U MOJIEKYIISIPHOE
YPaBHEHUE PEAKIUH, TPOXOIALIEH TP DIEKTPOITU3E
pacruiaBa wim pactBopa anekrponuta  pacras CaCly

BeramcnnTe Maccy MeTasuia BEICTUBIIETOCS Ha KaToJIe,
€CITU 3JIEKTPOSIU3 MpoBOAMIH rpu cuite Toka A =10,0. B
Te4eHHue BpeMeHH = 2,5 4.Brixon MeTaia rno Toky Br
cocrasmi  98%.

3ananme 3. CocTaBbTe ypaBHEHHUS SJIEKTPOIHBIX
MPOLIECCOB U MOJIEKYJISIPHOE YPaBHEHUE PEAKIUH,
MPOTEKAIOIIEH MPHU ANEKTPOXUMUUYECKON KOPPO3UHU
raapBaHomnapsr: Pb - Sn

a) B KUCJIOU cpejie;




0) B atMoc(epe BIaKHOTO BO3AyXa.

oakrwhE

= S e

=

0.
1.
12.
13.
14.
15.
16.
17.

KoHTpoJibHbIE BONIPOCHI 10 TEMaM

KoHTpoJsbHbIE BONPOCHI 10 TeMe « XUMHUYecKasi TEPMOIMHAMMKA)

OCHOBBI XUMHUYECKON TEPMOJUHAMUKU: IOHATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMudyeckre napameTpsl U QYHKIIMHA COCTOSIHUSI CHCTEMBI.

Bryrtpennsis sneprus. Pabora. TemmoTa.

[TepBblii 3aKOH TEPMOJIMHAMUKH (BBIBOJ).

OHTaNbNUs KakK (QyHKIMS COCTOSAHUS CUCTEMbI. DHTANbIINA 00pa30BaHMsI BEIIECTBA.
TernoBoit a3pdexT xumMudeckoil peakuu. GakTopsl, BIUSIOMKE HA TETUIOBOH P heKT
XUMHUYECKON peaKIuH.

Tepmoxumus. 3akoH ['ecca.

CnenctBus u3 3akoHa I'ecca.

DHTpoNus KaK QyHKIUS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0H TepMOIUHAMUKH.

Tpernii 3aK0OH TEPMOJUHAMUKH.

Oueprus ['ub6ca.

Hamnpasnenne caMonpon3BoJIbHOTO MPOTEKAHNS XUMUYECKUX PEaKIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMMHYeCKasi KHHETHKA)

XumMuueckas KuHeTuka. CKOpOCTh XUMUYECKON PEAKIIUN U METO/IBI €€ PErYIIMPOBAHUS.
BriusiHue KOHLIEHTpaIMK Ha CKOPOCTh XUMUYECKOM peaklnu (3aKOH IEHCTBYIOIIUX MACC).
Bnustnue temneparypsl Ha CKOPOCTh XuMudeckoi peakiuu. [Ipasuno Bant — [N'odda.
Teopus akTUBHBIX CTOJIKHOBEHHI AppeHunyca.

DHeprus akTUBaIMK. Y paBHEHUE AppeHnyca.

Teopus nepexogHOro KOMIUIEKCA. DHEpPreTudecKas 1uarpamma.

Kpuas Maxkcsemnina — boibiiMana. DHepreTudeckuii 6apobep.

Karanutuueckne CUCTEMBI.

BnusiHne xatanusaropa Ha CKOPOCTh XMMHUYECKOHN pEeakLUH.

I'OMOreHHBII U TeTEPOreHHbIN KaTaJIN3.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMble 1 HEOOpATUMBIE PEAKIIUH.

KoHcTaHTa XMMHUYECKOTO paBHOBECHSL.

Cwmemenne xumuueckoro pasHoBecus. [Ipunnumn Jle-Illarense.

BiusiHue KOHIIEHTpaIuK, AaBJIEHUS U TEMIIEPATYPBHI.

®a3oBbIE pABHOBECHS.

®a30Bble AMATPAMMBI 1151 OJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopbi»

ITonsTue pactBopa. PactBopumocTs Bemectsa. PactBopuMocTs rasa.

PactBopsl. CriocoObl BBIpaKEHHUsI KOHIIEHTPAIIMK PAacTBOPOB (MaccoBasi OIS, MOJIIpHast
KOHIIEHTpPAaLUs, MOJIIpHAsl KOHLIEHTPALUs SKBUBAJICHTA, MOJIbHAS J0JIS, TUTP).
KonnurarusHble cBOMCTBa pacTBOpPOB. VM ieanbHbIN pacTBop.
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10.
11.
12.

13.
14.
15.
16.
17.

RBooo~NOhwNE

NGO~ wWNE

0.
1.
12.
13.

3akonsl Paymns: I (toHomerpuueckuii) u |l (30ymmnockonuueckuii 1 KpHOCKOTTMYECKHH ).

Ocmoc. OcmoTryeckoe napieHue. Cxema oCMOMETpa.

KucnotHo-ocHOBHBIE B3aUMO/ICHCTBUS BEIIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHbBIC MOHSATUS U TMOJIOXKEHUS TECOPUHU
Appenuyca.

Juccounanus KUCIOT, OCHOBAHUM M COJIEH ¢ TOYKHM 3pPEHUS MOHHOW Teopuu AppeHuyca
(mpumepsl).

Crenenp aucconuanuu. CuiabHbIC U cIa0ble 3JEKTPOIUTHI.

Jucconunanus cnadbix 37eKTpoiuToB. KoHcTanTa Tucconuanuu.

3akoH pa3obasiieHuss OcTBayibaa.

Peakuuu nonHoro ooMeHa MeXIy 3JIEKTPOIUTaMU (Ha IpUMepe peakiuii oopazoBaHus ciadboro
IIEKTPOJINTA, OCAJKA U ra3a).

[TpousBenenne pacCTBOPUMOCTH.

HonHoe npousseneHue BoAbl. BogopoaHblii U TMAPOKCUIIBHBIN II0Ka3aTeNIH.

I'mpponus conelt. Tunsl ruaponn3a Coen.

KonnuecTBeHHBIE XapaKTEPUCTUKH MTPOLIecca THAPOIIN3A.

@®akTOophl, BAUSIOLINE HAa IPOLECC TUAPOIIN3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[chepcﬂble CHUCTEMbID»

I'ereporennsie cmecu. JlMCIEpCHBIE CUCTEMBI.
Hucnepcrocts. Kitaccudukanum 1ucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInopuinbHbe 1 TH0POOHBIE KOJIIOUIBL.
Crioco0bI osTy4eHHs KOJIJIOUAHBIX PAaCTBOPOB.

CtpoeHune KOIJIOUTHBIX YacTHI.

IIpaBuno ®asuca — I[leckosa.

Y CTONYMBOCTH KOJUTOUIHBIX cucTeM. CTaOUIIN3aTOPHI.
Koarymnsmus nuo¢unbHbIX ¥ I10(OOHBIX KOJIOUIOB.
CenumeHTanys KOJUIOUI0B.

Koarynsuust KOJUIOUAHBIX PaCTBOPOB AIEKTPOJINTAMHU.
[TpaBuno lynsie — lMapau. Koarynupyrorias cnocoOHOCTb.
OnTnyeckue cBONCTBA KOJUIOUAHBIX PACTBOPOB.
DneKTpUYecKHUe CBOMCTBA KOJJIOUIHBIX PaCTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE

npoiecchbn»

OCHOBHBIE IOHATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BEIISCTB.

Baxneinire oOKMCIUTEIIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI (IPUMEPHI).
OKuCINTEIHFHO-BOCCTAHOBUTEIBHEINA ITOTSHITHAA.

VYpasuenue HepHcra.

CocTaBieHHUEe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

HanpasneHnue oKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

KoHTpoJibHbIe BOPOCHI 110 TeMe «JJIeKTPOXUMHYECKHE CUCTEMbD
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11.

12.
13.
14.
15.
16.
17.
18.
19.

DIIeKTpOXUMHUYECKHEe CUCTEMBI. Kitaccudukanust 231eKTpOXUMHUYECKHUX TTPOLIECCOB.
DIIEKTPOXUMUYECKUE TTPOLIECCHI, MPOTEKAIOIINE HAa TPAHUIIEC pa3jieia «METall — PAaCTBOP».
INanpBanmveckwmii smemMenT Jarauansa — Sxkoou.

DIIEKTPOABUKYIIAs CUJIA TaJIbBAHUUECKOTO 3JIEMEHTA.

I/I3MepeHHe OJICKTPOAHBIX IMOTCHIUAIOB. PHI[ CTaHAAPTHBIX OJICKTPOAHBIX ITOTCHIUMAIOB.

CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PSJTY HANPSKEHUH.
VYpaBuenue HepHcera.

DIIEKTPOJIN3 PACIIaBOB U pacTBOPOB. KaToHbIe 1 aHOAHBIE TTPOLIECCHI.
OO0beauHeHHBIH 3aKkoH Papases. Berxoa mo Toky.

Kopposus meramnos. Knaccuduxarus KOppo3HOHHBIX MTPOIIECCOB.
Xumuueckasi Kopposusi.

DIIEKTPOXUMUYECKasE KOPPO3us. AHOJTHOE OKUCICHUE METallIa U KaTOJAHOE BOCCTAHOBJICHUE
OKHCITTUTES.

[Tpumepsl KOPPO3UHU B KUCIION cpeie U aTMOC(hEepHO KOPPO3UH.

CKopoCTh KOPPO3HH.

3auTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAILIOB.
XUMHUYECKUE HCTOYHUKH TOKA. | 'aTbBAHMYECKUI SJIEMEHT.

XUMHUYECKUE UCTOUYHUKHU TOKA. AKKYMYJISITOPBI.

XHUMHUYECKUE UICTOYHUKH TOKA. TOIUIMBHBIEC 37IEMEHTHI.



I[MTPUJIOXEHMUE 2

7. OueHoYHbIE CPeACTBA JIJIsl IPOBeIeHUsI MPOMEKYTOUYHOM aTTecTAllMU
[IpomexxyTouHast aTTeCTallusi  MMEET IIeNIbIO ONPEJCIUTh CTEICHB JIOCTHKCHUSI3aITIAHUPOBAHHBIX PE3YJIbTATOB 00YUYEHUS 110

JTUCIUILIMHE 32 ONPEICIICHHbIN epuol 00y4eHUsl.
a) [limanupyemblie pe3y/ibTaTbl 00yUeHUS M OLEHOYHbIE CPeACTBA JJIsi NMPOBEACHUANIPOMEKYTOYHON aTTeCTAMHU:

Kon WNHauKaTop AOCTHKEHUS
OneHouHsble cpeacTBa
UHIMKATOpa KOMIIETCHIINH

OIIK-3: Crioco6eH MPUMEHSITH COOTBETCTBYIOIIUI (hU3NMKO-MATEMATHUYECKHI aNMapaT, MeTOAbl AHAJIN32a U MO/IeJINPOBAHUS, TEOPETHYECKOTO H
IKCIMEPUMEHTAIBLHOI0 HCCJIeI0BAHNS NP pellieHNU NMPodecCHOHATbHBIX 3a/1a4

OIlK-3.1 Hcnone3yeT MeTOApl aHanmu3a U Ilepeuens meopemuueckux 60npocos

MOACIINPOBAHUSA Ipu pCIICHUA
1. OcHoBHEBIE MECTOAbI XMMHNYCCKOI'O aHaJIM3a.

2.  OcHoBHBbIE IpUOOPHI U 000PYIOBAHUE JUISI XUMUYECKOT'O aHAJIM3a BELIECTB.
3. Mertoauku mpoBeAeHus ONbITOB. [IpaBuiia TeXHUKH O€30MaCHOCTH.

npodeccroHalbHbIX 3ajad,
MOACIIMPOBAHUN U MMPOCKTUPOBAHUU
HEProCUCTEM

Ilpakmuueckue 3a0anua:

1. Ina peakiuu CHy () + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAIpaBJIeHHE
CaMOTIPOH3BONBHOTO TEUCHHs PEAKIIMH TPH CTAHIAPTHBIX yCIOBHsX 1 Tpr Temmeparype T =927°C,
ecnu TemnoBoM S(QQEKT peakIMu [0 3aJaHHOM TeMIepaTypsl HE M3MEHHMTCS. YKaXKHUTe: a)
BBIJICIISICTCS. WIIM TOTJIOIAETCS DHEPrHs B XOJ€ PeakluH; 0) NPUYMHY HAWJICHHOIO HU3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadana peaKkiuu.

2. Beipazute uepe3 KOHIICHTPAIIMU PEareHTOB KOHCTAaHTHI PABHOBECHUS CIEAYIOIINX pPEeaKiuit
Nory + 3 Hory = 2 NHjy, AH = -92,2 xJIk. Ykaxkure HanpaBlICHHE CMELIEHUS XUMHUECKOIO
pPaBHOBECHSI 3TUX PEAKIUN: a) IPU TOHIKEHUH TEMIIEpaTyphl, €CIIA JaBJIEHWE TTOCTOSIHHO; 0) TpH
TIOBBIIIICHUH JIABJICHHS, €CITM TEMITepaTypa MOCTOSTHHA.

3. CkoJIbKO MUJUTHIATPOB 96%-HOro pacTBOpa CEpHON KHCIOTHI ¢ TUIOTHOCTBIO 1,84 1/mit
notpeOyercs it mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakuwe w3 cienyromux coyieii noasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe HOHHBIE M MOJIEKYJIIPHBIC ypPaBHEHHS THIPOJIHM3a COOTBETCTBYIOIIMX cosell. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 3omb runpokcuaa Maraus noinydeH myrem cmemmmBanust 0,02 i 0,011, pactBopa MgCl, u




0,028 1 0,005 H. pactBopa NaOH. Omnpenenute 3aps 4acTUIl MOJYYEHHOTO 30Ji1 U HAMUIIUTE
(hopMyITy €ro MUIIEIUTEL.

6. PaccuuTaiiTe 2JIEKTPOABIDKYINYIO CHIy M ONPEISIIUTE HAMPABICHHE CaMOIPOU3BOJILHOTO
MPOTEKAHUS PEaKIUUd TPH CTAHAAPTHBIX YCJIOBHSX, HCIOIL3YyS 3HAYCHHS OKHCIUTCIIBHO-
BOCCTAaHOBUTENLHBIX noreHnuanos HJ + HPO, — Jo, + H3PO3 + H50.

7. IlpuBegute cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJSPHBbIE YPABHEHMsI pPEaKLMM,
MPOTEKAIOIINX MPH IEKTPOXUMHUECKOW Koppo3uu rainbBaHonapbl Co/Ni: a) B Kuciou cpene; 0) Bo
BJI&KHOM Bo31yxe. Onpenenute yObUIb MacChl aHOA TIPU KOPPO3HH B KUCIIOH cpene 3a 20 MuH, eciu
CKOpocTh Kopposuu coctaBmia 0,01 /4.

8. CocTaBbTe 2NIEKTPOHHO-HOHHBIE YPAaBHEHHS dJIEKTPOIHBIX MPOIECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHUE PEaKIIMH, IPOUCXOAsIIeH mpu 3nekTpoause pactBopa CoSO,, Beruncnure
bakTHYeCKOEe KOJIMYECTBO MeTaylia, MOJy4eHHOro Ha karoge mpu snekrponuse Co(NOs),, eciu
ANEeKTPONNU3 MpoBoAwIM B TeueHun 1 4. Beixon meramia mo Toky coctaBmi 85%. Ykaxute
BO3MOXKHbBIE PUYMHBI YMEHBIIIEHUS BbIX0/1a METAJJIa 110 CPABHEHUIO C PACYECTHBIM.

9. [IpoBecTu aHamU3 BAUSHUS KOHIIEHTPAIIMH HA CKOPOCTh XMMHUYECKOM peakiinu
Na;S,03 + HSO4 = S + SO, + NapSO4 + HO mo skcnepuMeHTanbHBIM JAaHHBIM. [IpoBectu
00pabOoTKy MOTYYCHHBIX JAHHBIX C UCIIOH30BAaHHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHIA.
Pe3ynbTathl ONTOB MPEACTaBUTh B BHJIEC TAOTUIIHI 1.

Tabmuma 1
Howmep O6beM, M Konuentpauus Bpems CxopocTh
ombITa | NayS,03 H,O H,SO,4 Na,S,03, 102 | mnosiBienus peaknuu, 10%,
MOJIB/JI MYTH, C ct

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanubIM Tabmuibl 1 MTOCTPOUTH rpauK 3aBUCUMOCTH CKOPOCTH PEAKITMH OT KOHIICHTPAIHH
THOCYyJb(aTa HATpHsl, OTIOKHUB Ha OCH aOcCIUcC KOoHIeHTpanuio NaS;0s3, a Ha ocM opaAMHAT —
CKOPOCTh PEaKIIHH.

Crenathb BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIMU OT KOHIICHTPAITUU THOCY/Ib(aTa HATPHSI.




OIIK-3.2

Crniocoben PUMEHSTh
COOTBETCTBYIOIIUI

(bHU3MKO-MaTEeMaTHUECKUI  ammapat
npu TEOPETHYECKOM "
IKCIIEPUMEHTAIBHOM HCCIIEA0BAaHUN
B penieHun 3amaq

SHEpProcOepeKeHHs

Hepeuenb meopemudecKux 6onpocoe:

16.
17.

18.
19.
20.
21.

OCHOBBI XMMHYECKOM TEPMOJMHAMUKHU: CHUCTEMa, TEPMOJMHAMUYECKUE IapaMeTpbl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTeMBbI. [lepBbIil 3aKOH TEpPMOIMHAMUKHU.

DHepreTuka XMMUYECKUX ITPOLIECCOB.

OHranenus. 3akoH 'ecca u cinencTBUs U3 HEro.

Outponus. YpaBHeHnue bonpiiMana. BTopoii u TpeTHii 3aK0HbI TEPMOIMHAMUKH.

Oueprus ' n66ca. HanpaBieHuss XUMUYECKHUX TIPOIIECCOB.

Xumnueckas kuHeTuka. CKOpOCTh XUMHUYECKON peakiuu. CpeHsisi 1 UCTUHHAs CKOPOCTHU
peakuun. Kunernueckas kpusasi.

CKopocCTb peakIui U METO/IbI €€ PErYIHMPOBAHUS.

Brnusinue temnepatypsl Ha ckopocThb peakiuu. [Ipasuno Bant-I'odda.

DHeprusi akTUBaIMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHHuyca.

. KatanuzaTopbl 1 KaTaTUTHYECKUE CUCTEMbI. | OMOTE€HHBIN KaTajus.

. KatanusaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbI KaTaaus.

. Xumuueckoe paBHoBecre. KoHCTaHTa XUMUYECKOTO paBHOBECHSL.

. Cmemenne xumuueckoro pasHosecus. [lpunnun Jle Hlatense.

. PactBopbl. CiocOOBI BEIpXKCHHS KOHIICHTPAIIMH PACTBOPOB.

. PactBopsI snekTponutoB. CTeneHb U KOHCTAaHTA JEKTPOJIMTUUECKONU JUCCOIMAIMN. 3aKOH

pa36asnenust OcTBasb/a.

Jucconumanus KucioT, OCHOBAHUMN, cosieil. AM(OTEpHBIE AIEKTPOJIUTHI.

PactBopumocTs. [IpousBenenne pacTBOpUMOCTH. Y CIIOBHE 00pa30BaHUs U PACTBOPEHUS
0CaJKOB.

Jucconuanus Boasl. MonHoe nponssenenue Boasl. pH.

I'mnponus coneit. CTeneHb U KOHCTAHTa TUAPOIINA3A.

Hucnepcusie cucteMbl. Knaccudukarus. JInodunsubie u m1uoGoOHBIE KOJUTOUIBI.
CrpoeHne KOJIJIOUIHBIX YaCTHLI.




22. Koarymnsust KOJIJIOUIHBIX paCTBOPOB.

23. OKUCIUTETHLHO-BOCCTAHOBUTEIBHbBIE CBOICTBa BEIIECTB. Knaccuduxanms
OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHA.

24. DneKTpOXUMHUYECKHE CUCTEMBI. 3aKoHbI Dapajes. DIEKTPOIHBIN MOTSHIIUAI.

25. I'anpBannveckuii aeMeHT Jlanuans Sxkoou.

26. DNEeKTPOXUMUYECKUE CUCTEMBI: AJIEKTPOIIN3 paciuiaBoB. [I[pumeHeHue aiekTpounsa.

27. DnexTponn3. AHOIHBIA U KaTOAHBIA MPOIIECCHI MPU AJICKTPOIH3e pacTBopoB. [IpumeHeHne
NEKTPOJIN3A.

28. Koppo3sus. Bunsl kopposuu. CriocoObl 3alUThl METAJIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anus:

1. Hamucarh 3JIEKTPOHHBIC YpaBHEHHs AJICKTPOJHBIX IMPOIECCOB, ypaBHEHHE CYMMapHOMU
TOKOOOpasyromend peakiuu, BeaucauTh DJ]C raabBaHUYECKOTO AJIEMEHTA, €CIM KOHIICHTPALMH
+ +
HMOHOB METAJVIOB PaBHBI: [Al3 1=0,001 momn/m, [Co2 1=0,1 mMomaB/m.

2. Hanmcats nOHHBIE M MOJICKYJISIPHBIE ypaBHEeHUs peakiuii ruaponu3a comeid: KsPOgs; NaSOuy;
ZnC|2.

3. 3aKOHYUTH YpaBHECHHUSI pEaKIIUii, HAIMCAB UX B MOJICKYJISIPHOM M HOHHOH (hopmax:

AI(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa runpokcuaa Kanpnus coaepxkutcs 478,8 r Ca(OH),. [TnotHocTh pactBopa 1,14
r/mi. Paccunraiite: ®(Ca(OH),); Cym; Cor; Cm; N(Ca(OH),) 1 N (H20); T.

5. CocraBbTe ypaBHEHUS OKUCIHUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIINI:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO,4 + Na,SO3 + H,0O —.

6. Hammcath SJEKTpPOHHBIC YpaBHEHHUS ODIJICKTPOJHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yroleil peakiuu, BeIYUCIUTh DJ[C ralbBaHUYECKOTO IJIEMEHTa, €CIH KOHIEHTpalluu
HMOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]:O,1 MOJIB/I.

7. 3aKOHUUTH YpaBHEHHsI PEaKIIMii, HAITUCAB UX B MOJIEKYJISIPHOW U MOHHOH popmax:




NH,OH + HNO; —, Zn(OH), + NaOH—, AIPO, + Na,SO, —.

9. Hamucatrp 5JIEKTPOHHBIC YPAaBHEHUS OSJICKTPOJIHBIX IPOILECCOB, YPABHEHUE CYMMAapHOMN
TOKOOOpa3yroniel peakiuu, BMUCIUTh J/IC raqbBaHMYECKOTO 3JIEMEHTA, €CIIM KOHIEHTpAIUU
2+ +
HOHOB MeTaj1oB paBHbL: [Zn”" |=0,01 mons/a, [Cu ]=1,0 Monb/m1.

10. Cynbedar amomunaust maccort 36,4 T pactBopuiu B 100 T Boasl. II10THOCTE MOTyd4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: 0(Al2(SO4)3); Cym; Cox; Cm; N(AI(SO4)3) u N (H,0); T.
12. 3akoHYNTH ypaBHEHUS PEaKIIHii, HAIICAB UX B MOJICKYJISIPHOM M HIOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOIUHAMUYIECKYIO BO3ZMOKHOCTD IpoTekaHus peakuuu CaOg) + 2 Cyq) =
= CaCy (¢ + CO(, AH; = 460 x/I>x pu cTaHJapTHBIX yCIOBHAX. Paccunraiite TemMnepaTypy Hadana
peakimu, ecau  S(CaO)=38 JIx/monb'K; S(C)=6 J[Ix/monb'K; S(CaCy)= 70 Jx/monbK;
S(CO)=197 dx/mons-K.

14. CocraBbTe ypaBHEHMS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

KMnO4 + NaNO, + H,SO4 —, CI'z(SO4)3 + Br, + NaOH —.

15. OmnpenennTe TepMOIMHAMUYECKYIO BO3MOXHOCTB ipoTekanus peakuun 2 Cly () + 2 H,O () =4
HCl) + Oz (), AH; = 115,6 /I npu cTaHAapTHBIX yclnoBusx. PaccumTaiite Temmeparypy Hadana
peaktmu, ecau S(Cly)=223 Jx/mons K; S(H,0)=189 JIx/mons K; S(HCI)= 1871x/Mons K;
S(02)=205 JTx/monb K.

16. Hammcats ypaBHEHUs peakiuii THIPOII3a B MoJieKyisipHoM U noHHOM Buje: CrCls, NaNOs,
K>CO:s.

17. CocraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO» + H,0O —.

18. I'omoreHHas peakuust mpoTtekaer no ypasHeHHo Hy o + lo ¢y = 2 Hly). Hauanbnas
KOHIIeHTpanus Boaopoaa 2,1 monw/n, moga 1,5 monw/1. Bo ckombko pa3 M3MEHUTCS CKOPOCTH
peakmuu, koraa mpopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBoprin 160 T xsopuna sxenesa (I1I). [T1oTHOCTE MONydeHHOTO pacTBOpa
1,032 r/mi. PaccuuTaiite: o(FeCls); Cy; Cox; Cm; N(FeClz) u N (H20); T.




20. OmnpenenuTe TEPMOANHAMUYECKYIO BO3MOXKHOCTH NMPOTEKaHUs peakuuu CSp () +3 Oyp=
=COy (n + 2 SO, (1, AH; = -1075 k/Ix mpu cTaHJapTHBIX ycloBHAX. PaccuuTaiiTe Temneparypy
Havana peakuu, ecau S(CS,)=151 Jlx/monb-K; S(02)=205 JTx/monb-K; S(CO2)= 213 dx/mMonb-K;
S(S0,)=248 Txx/moinn K.

21. Peakuus uzet no ypaBHeHuto: 2 Hy (i + So ) = 2 HaS(py. HauanbHas KoHLEHTpalys BoA0poa
2 mMonb/1, cepol 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korjaa npopearupyet 0,7 MoJb/11 Bogopoaa?

22. Onpenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IPOTEKaHUs peakuuu 2 ZNS o + 3 Oy =
=2 2n0 ¢y + 2 SOz (), AH; = -890 k/I>x npu cTanmapTHbIX ycnoBusax. Paccuuraiite Temmeparypy
Havana peakmuu, ecinu S(ZnS)=58 Jlx/Monb-K; S(02)=205 JIx/Monb-K; S(ZnO)= 44 Jx/moinb-K;
S(S0,)=248 JT:x/monn-K.

23. HavanpHble KOHIIEHTPAIMU UCXOAHBIX BelecTB B peakiuu: 2 SO; ) + Oz () = 2 SO3 () Oblan
paBusl 1,8 Monb/n SO, u 2,4 Mmonb/n Oy. Bo ckoIbKO pa3 U3MEHUTCS CKOPOCTh PEaKlUi K MOMEHTY,
koraa mpopearupyet 0,8 monb/m SO,?




0) Ilopsinok mpoBeaeHUst NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJIM H KPUTEPHH
OLICHUBAHMS:

IIpoMexyTouHas arrecTauuss IO AMCLHUIUIMHE <«XUMHUS» BKIIOYAET TEOPETHUYECKUE
BOIPOCHI, MO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHUS O0YYaIOUIMMUCS 3HAHUMN, U IPAKTHYECKHE
3aJJaHMs, BBISIBIISIOUINE CTETIEHb C(OOPMUPOBAHHOCTA YMEHUH U BIIAJICHUH, IPOBOAUTCS B hopme
3a4era.

3ader Mo JAHHOW TUCIUIIMHE MPOBOJUTCS B YCTHOW (popMe Mo OuieTam, KaKIbli U3
KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO MIPAKTUUYECKOE 3aJaHuE.

Hokazamenu u Kpumepuu oueéHuesanus zauema.:

«3a4TEHO» - O0YyYaroUMiicsi AEeMOHCTPUPYET MOPOTOBbIl ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIUI: B XOJi¢ KOHTPOJIbHBIX MEpPONPUATUN JOMYCKAIOTCS OLIMOKH, MPOSBISETCS
OTCYTCTBHE OTJEJIbHBIX 3HAHUI, YMEHHI, HABBIKOB, OOYJAIOIINICA UCIBITHIBACT 3HAUUTEIbHBIE
3aTpyJHEHUS NIPU ONEPUPOBAHUY 3HAHUSIMU U YMEHUSMHU IIPU UX [IEPEHOCE HAa HOBBIE CUTYAIIUH;

«HE 3a4TEHO» - 00y4aIOINica HE MOXKET IIOKa3aTh 3HAHHsI HA YPOBHE BOCIIPOU3BECHUS U
00BsICHEHUST HHPOPMAIIIH, HE MOXKET MOKa3aTh MHTEJUIEKTYaJIbHBIE HABBIKH PEIICHUS MPOCTHIX
3a/1a4.



