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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JIL MGI[SIHI/IK

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmotpena, odcyxieHa u ogodpena st peanuszanuu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISIETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XU3HENEATEIHbHOCTH

MaimHOCTpOUTEIbHBIE MATEPHAIIBI

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroUiics IOJIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CrocobeH NpUMEHSATh €CTECTBEHHOHAYYHBIE W OOIICHHXCHEPHBIC 3HAHHS, METOJIbI
MaTEeMaTHYECKOT0 aHAJIN3a U MOJICTTMPOBAHUS B PO ECCHOHATBHOM ACITEINbHOCTH;

OIIK-1.1 Pemaer cranzaptHele NpoQecCHOHANbHbIE 3a7auyd € IPUMEHEHUEM
0O0IICMHKEHEPHBIX 3HAHUI
OIIK-1.2 IIpuMeHseT MeTonbl MOJEIMPOBAHMS M MAaTEMaTUYECKOrO aHaluu3a i

PCIICHUA 3a/1a4 B HpOd)eCCHOHaHLHOﬁ JACATCIIBHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKkTHas pabota — 10,7 akan. yacos:
—aynutopHas — 10 akaj. 4acos;
— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeabHas padota — 93,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s
KOHTaKTHast paboTa E z ®dopma TeKyIero
=
B aKaj. 4acax o Bun KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. yacax) £EB . P Kon
> & © | caMOCTOSITENbHOM | ycleBaeMOCTH U
JTACIUTUTAHBI N £ = ., | xomnereHuun
2 5 paboTHI MIPOMEKYTOYHOM
nmad. | mpakT. [ &
Jlex. 2 e aTTecTaluu
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIBHOE
u3ydeHue y4eOHOM
qu/I Hayq}::oﬁ 3aupra OIlK-1.1
1.1 Xumuueckas TepMOJHUHAMHUKA 15 KOHTPOJIBHOM .
JTUTEPATYPHI; OIlK-1.2
padoThI
- peuieHue
KOHTPOJIBHOU
paboThI
CaMOCTOSITEIIBHOE
M3y4eHHe yueOHOH
qu Hayz:oﬁ 3auqura OIIK-1.1
1.2 Xumuueckast KHHETHKA 15 KOHTPOJIBHON )
JIUTEPATYPHI; OIlK-1.2
paboTsI
1 - peueHue
KOHTPOJIBHOU
paboThI
- oopmiieHne
oT4eTa 1o
71a00paTOPHBIM
aboTam;
p ’ 3amura
nabopaTopHOi
1.3 PacTBOpBI 2 2 17,4 | CAMOCTOATEIBHOC aGOTII:I 3511) uTa OIK-1.1,
' P " |uzyueHue yueOHOM P - Jatl N OIlK-1.2
. KOHTPOJIBHOM
W HAy4YHOH
paboTHI.
JIUTEPATYPBHI;
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
U3yueHHe y4eOHOH

Y HAy9HOH 3ampra . OIIK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 15 KOHTPOJIBHOM
JIUTEPATYPHI; AGOTEL OIlK-1.2
- pelenue p ’
KOHTPOJIBHOM
paboThL.
CaMOCTOSTENbHOE
15 U3yuYCHHE yqe?mn ammra
U HAy9HOH . OIIK-1.1,
OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIC 221 13 KOHTPOJIBHOM
JIUTEPATYPHI; OIlK-1.2
IPOLECCHI paboThL.
- pelieHue
KOHTPOJBHOM
paboThb
- opopmieHue
oT4eTa 1o
1a60paTOPHBIM
pabotam; Sammra
i nabopaTopHOH
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 221 18 CaMOCTOHTeHLHoeu pabotsl. 3amura OIK-1.1,
u3ydeHue yueOHon KOHTPOHHOM OIIK-1.2
1 HayHOH paboTsl
JIUTEPaTypHI;
- perieHne
KOHTPOJIBHOMN
paboThI
HWroro no pazneny 6/411 93,4
Hroro 3a cemectp 6/41 93,4 3a4éT
HWroro no aucuurinzae 6/41 93,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBEThHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIUOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3aH, B XO0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOTro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS TPYIIOBbIE WM UHIUBUYaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [1pu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCHOJB30BAaTh TEXHOJOTUIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOpMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHasi paboTa 00yJaronuxcst JoJKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX MPH U3yYEHUM Kypca Hapsay C BBISIBIEHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

OcuoBel xumun: ydeOnuk / B.I'. HMBanos, O.H. I'eBa. - M.: KYPC: HUI] UHOPA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.02.2022). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuii roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
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 oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oGpamienuns:14.02.2022). - MakpooObekT. - TeKCT : BSIEKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cnern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
nabopaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O0YYalomUMXCs BCEX HAIpaBICHHUN
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnuroropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcrT : HeMOCPEACTBEHHBIMH.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW paldOoThl MO AMCLUIUIMHE «XUMHs» i1 00ydyaroIMXCsl BCEX HalpaBICHUMN
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T UM. ['. . HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIUd M XHMHYECKOE pPaBHOBECHE!
Mertoanyeckre ykazaHHs K JaOOpaTOpHBIM paboTaM M0 JUCHUIUIMHE <« XUMHS» s
00yyarolMxcs BCeX HAIPABJICHUH MOJATOTOBKU U CIIelHaNbHOCTEeH Bcex opm oOyuenus / JLI.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocopa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeaCTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHka. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl [UIs CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMMS» JUIsl 00ydaroLIuXcsi BCeX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILIMHE «XHUMHUsD) JJI1 00y4aroIIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm oOyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaiueckast pa3padoTKa K CaMOCTOSATEIbHONW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolIMXcs IO BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnmouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo JuCHUIUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HaNpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenus / JLI. Komsima, JILA. Boabsi; Marautoropckuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HelmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucIuTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeil Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSTEILHON padoTe /sl 00yJaromuxcs M0 BCEM
HAlpaBICHUSM IMOATOTOBKM M cHenuaibHOCTSIM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUs K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUAM
MOJITOTOBKH M CIIEIHANTBHOCTSIM BcexX Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;



I'. 1. Hocoga, 2017. — 13 c. — TekcT : HemocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o0ecniedeHue

HaumenoBanue o
0o Ne norosopa CpoK IeHCTBHS TUIICH3UH
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
7Zip CcBOOOTHO 06eccpouHO
FAR Manager |cBo60HO 0eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DneKTpoHHBIE pecypchl Ombimoreku MITY
nm. I'.1. HocoBa
Poccuiickas T'ocymapcTBenHass OuOnMoTeKa.
Karamoru
®denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE
yUIpEKICHUE «Denepanpupiii  uacrutyr|URL: http://www1.fips.ru/
MPOMBIIIEHHON COOCTBEHHOCTHY
Wudopmanmonnas cuctema - EnuHoe OKHO
JIOCTYIA K HH(POPMAIMOHHEIM peCypcam
ITouckoBass cucrema Axkagemus Google
(Google Scholar)
HanmmnonanpHas
undopmanonHo-anamuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MTHAEKC HAy4YHOTI'0 HMUTHPOBAHUS
DnekTpoHHas 0aza NMEPUOIUYSCKUX H3IaHHUI
East View Information Services, 0OOO

9 MarepHaJIbHO-TeXHHYECKOE o0ecneuyeHne U CIUIINHbI (MOTYJIs)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

URL: http://window.edu.ru/

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIIeYeHre JUCIUTUINHBI BKITFOUAET:

Y4eOHble ayauTOpHM IS TPOBEACHUS 3aHATUH JeKIHOHHOro Tuma. OcHamieHune:
MynbTUMeANIHHBIE CPEICTBA XPAaHEHHUS, TTepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHblE aymuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOHM aTrecTtanuu. OCHalleHHE:
Oo6opynoBanue sl BHIIOTHEHHS J1a00OPATOPHBIX paboT, XMMUYECKas MOCyia, peakTHUBbl, Harmsgasie
MaTepHabl: TAOJINLbI, CXEMBI, TIAKATHI.

[Tomemenust st caMmocTosITeNbHOM paboThl oOydaromnuxcs. OchHarenue: [lepcoHanbHbIC
koMmmbroTepsl ¢ makeroM MS Office, Boixomom B VHTepHET W ¢ JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.

[Tomemienust Ay XpaHeHUsT U NPOPUIAKTHYECKOTO O0OCITYXUBaHUS y4eOHOTO 00OpYyIOBaHUS.
Ocnamenue: Cremnaxu, cei(bl 111 XpaHeHHs] yueOHOro ooopyaoBanus. IHCTpyMeHTHI U1 peMOHTa
n1abopaTOpHOTO 000PYJOBAHUS.
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6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosTenpHas paboTa OOYyYalOUMXCs TOApa3JenseTcs Ha ayIuTOPHYIO, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIaODOpaTOPHBIX 3aHATUH, TaK M HA IUJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, IPOUCXOSIIYIO BO BpeMs IOATOTOBKH O0YYaIOIMMHCS OTYETOB MO JIAOOPATOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3aaHUi.

AymuTopHas caMOCTOsITeNIbHass pabdoTa OOydYalomMXCS MpPEearojiaraeT IMPOXOXKIACHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOTOo MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MakcHuMaibHOE
KOJIMYECTBO 0ayIoB B Kak0i Teme Kypca — 10.

BapI/IaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJJaHull 11 TEKYLIECT0 KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B recrax o reme «XuMu4ecKas TEPMOJANHAMUKA»: IIEPBBIC IIECTh 3aJaHUN OLIEHUBAIOTCS B
0,5 6amna, cenpmoe — B 1 a1, a BOCbMOE, JIEBATOE U JIECATOE 3a/laHus — B 2 Oajia.

Tect Ne 1

1. TIlpu paccMOTpeHHNH XUMHUYECKOH PEaKIHH cucmema 0O3HadaeT:
a) HUCXOJHBIC PearcHTHI
0) NOPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBIN COCY
I') HCXOIHBIE PeareHThl U MPOMLYKTHI PEaKIuu
2. Ilepsblif 3aK0H (TepBOE HaYasI0) TEPMOJIUHAMUKHA MaTEMaTHUECKH 3aIMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
0) K=R/Njx r) AU= Q-W
3. B k3oTepMuveckoil peaxum:
a) SHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)
0) TeroBoit 3 ekt peaknuu orpuriatencH (Q< 0)
B) SHTAJIBIIUS PEaKIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHHE PEAKIIMOHHON CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHITO 0003HAYATH!

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kakwue u3 npuBeACHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 AH = — 46 K][)x/Monb
0)H,+4/20,=H,0, AH = 242 K]JI>x/Mo01b
B) 1/2 N2+ 1/2 0,=NO AH = 90 K]I>x/mMob
r) 1/2H;+1/2 I,=HI, AH = 26 K]I>x/Momb

6. Kakas 13 HanMCaHHBIX HIKE peakifii OTBEYaeT TeIoTe 00pa3oBaHus okcuaa azora (|| )
B CTaHJAPTHBIX YCIOBUSAX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/20,; =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BocctanoBienuu 16r okcuna menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (r), TOTTIOTHUIIOCH 22 xJI>K TETIOTHI.
OHTanenus o0pazoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. s peakuun NiO ) + C pagur) = Ni (¢ + CO (). Onpenienute Bo3MOXKHOE HanpaBIeHHE
CaMOIIPOU3BOJILHOTO TEUEHUS pEAaKLIMU IPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

BemectBo AH®9s  (KJIx/Momn) N
(JIx/momb*K)
NiO @ -239,7 38
C (rpadur) 0 5,74
NI () 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HauYeHUs OSHEpPruu [MOOCa TpH CTAaHIAPTHBIX YCIOBHSIX, TIPU
temrneparype 627°C u TemrepaTypy Hadalla peakiiuu

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

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak usMmeHnsiercs SHTPONHUS NPHU Pa3IoKEeHUU KapOoHaTa Kanbuus?
a) yBEIMYMBAETCS B) HE YMEHbIIIAeTCs

0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KC|O3 (TB) —2KCl (TB)+302 ) AH<O

MOYKET CaMOITPOU3BOJIEHO MIPOTEKATh

a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh

0) B 00paTHOM HarmpaBJICHUU I') HE 3HaI0

XuMHu4YecKass KHHETHKA

B Tecrax mo Tteme «XuMHYeCKash KHHETHKA». MEPBOE, BTOPOE, TPEThE, YSTBEPTOE U ISATOC
3a7aHus oneHuBaroTea B 0,5 Oaiia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE U JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oajia.

Tect Ne 1

1. Paznen XumuH, H3y4arOUINi CKOPOCTH U MEXAHU3MbI XUMHYECKHIX PEaKIIHii, Ha3bIBACTCS

a) XUMHUYECKast TePMOAMHAMHKA

0) TepMOXUMUS

B) XMMUYeCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW PEAKIUHU — ITO ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) M3MEHEeHHe KOJIMYeCTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) PEAKIUU B EIUHHILY
BPEMEHHU B €MHMIIE O0beMa

B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMA K MOMEHTY OKOHYAHUS PEaKIiH

3. B kxakux emuHHIIAX BBIPAKAETCS CKOPOCTH XUMHUUECKOH peakunuu?

a) MOJIb JI et

0) 6e3pazMepHasi BeIMYMHA

B) MOJIB’ ¢

4. Ot xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIIUI?

a) OT IPHUPOJIBI PEATUPYIOUIHX BEIIECTB

0) oT TemIepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCyAa

5. CocrossHME XHMHYECKOrO0 paBHOBeCHs OOpPAaTUMBIX TPOLECCOB KOJIMYECTBEHHO
XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHLIEHTPALUSIMHU TPOYKTOB PEaKIIUH

0) SHeprueil akTUBH3aUN



B) KOHCTAHTOH paBHOBECHS

6. Kak 3anuceIBaeTCs BIpaKeHUE 11 CKOPOCTH PEaKIuu

4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)

a) V =k[NOJ"[H.0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°

7. Kak 3anwuiiercs BeIpakKeHHUE JJ1s1 KOHCTAHTHI paBHOBecHs peakiiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]*

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

8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme ImoKasbIBaeT 3HaYeHUE TeIUIOBOro A dexra peaxium?

Al E

6) 2 I 2

4
/ 1 3
—y Y

XOJl peaKiuu

A....

B) 3

»

v

9. Ut0 MOXHO CKa3aTh O PEAKIUH, H300pAKESHHOW Ha TUarpaMMe K Boripocy 8?7

a) PK30TEPMHUYIECKAs PeaKIus

0) SHIOTEpMHUUECKas PEAKIIUS

B) pEaKIysl OMKMCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBnHoBecue peakmuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0

CMeIIaeTcs BICBO.

a) NP TIOHWKEHUH TEMITEPATYPHI

0) IpH MOBBIILICHUU TEMIIEPaTyphl

B) TIPY TIOBBIIIICHUH JIABJICHHUSI

11. Jna peakuun Cyy + 2 H 5 n = CH 4 () nIpu HekoTOpO#l TemmepaType KOHCTaHTa
paBHoBecusi paBHa (,8. PaBHOBecHas KOHIIGHTpanus BOJIOpojaa paBHa 1,2 Monb/i. Beruaucnmre
HCXOJHYIO KOHIIEHTPAIIUIO BOJOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpsI

B Tecrax mo teme «PacTBOphI»: TiepBOE 3aJaHKME OICHWBAaeTCs B 1 Oayli; BTOpoe, TpPEThe,
4eTBEepTOe, MATOE U MIeCToe 3aanus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECSATOE — B
0,5 Gamna.

Tect Nel

1. JIna ypaBuenus peakmuun Cu SO, + KOH —... cokpamieHHOe HWOHHOE YpaBHCHHE
3aIUIIEeTCs] B BUJIC

1) 2K*+S0,” =K,SO,

2) Cu* +S0,7 +2K" + 20H™ = Cu(OH)2{ + K3S0,

3) CuSO, + 20H™ = Cu(OH),4 + SO*

4) Cu*" +20H = Cu(OH).{

2. Macca (B 1) xsiopuna Hatpus B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24

3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO

11 2) 2 3) 11 4) 13



4. Jlns momaBienus runpoiusa xiaopuaa xpoma (I1I) cnegyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) 100aBHTH MICIOYb

3) pa30aBHUTH PaCTBOP BOAOK

4) TOBBICUTH TEMIIEPATYPY

5. B pa30aBieHHOM pacTBOpE, MPUTOTOBJICHHBIM U3 THAPOCYIb(aTa KaJbIHs U BOJbI, CYMMa
KO3 GHUIHUEHTOB B YpaBHEHUU HEOOPATUMOM JUCCOLMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

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

6. PactBopuMocTh OKcazata cepebpa pasma 3,27-10° 1/ 100r H,O. Omnpenenute
npousBeneHue pactBopumoctu AgC,o04

1) 5-107** 2)1,16:10°*  3)10,7-10°° 4)2,31-10°®

7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLICHHUE

1) Macchl BelIecTBa K Macce BOJIbI

2) KOJIMYECTBA BEUIECTBA K 00BEMY BOJIbI

3) Macchl BemecTBa K Macce pacTBopa

4) KOJMYECTBA BEIIECTBA K 00bEMY pacTBOpa

8. K cmalObiM 251eKTpoIuTaM OTHOCUTCS ...

1) THAPOKCHT aMMOHUS

2) TUAPOKCHJI KaJUs

3)  xJIOpHUI KalbIUs

4) mapraHioBas KHCJIOTa

9. M3BecTHO, YTO BOJAHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO MU KUCIYIO
cpeny. [IpuunHOM ATOTO SBISETCS ...

1) anekrponu3s conei

2) JIUCTIPOIOPIIMOHUPOBAHUE COJICH

3) ruapaTupoBaHHUE COJICH

4) rugpoam3 couei

10.3nauenne PH uncroit Bojsl ipu 25°C cocrasisieT

nH1 2) 7 3)0 4) 10

Marnuroropckuii Texuuueckui yausepcuret um. I'.1M.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «}lncnepcm,le CHUCTCMbI»:. IIEPBOC, BTOPOEC, TPECTHEC U YETBCPTOC 3aaAaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC U ICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYxkaxwure pazMepbl YaCTUI[ KOJUIOMIHBIX CHCTEM

1) wmenbie 1 HM

2) Gombie 100 HM

3) ot 1 am g0 100 am

2. Kakue moHBI CcrOCOOHBI BBI3BaTh KOATYISAIUIO KOJUIOWAA, YAaCTHIIBI KOTOPOTO UMEKOT
MIOJIOXKUTEIbHBIN 3apsia?

1) kaTHOHBI

2) aHWOHBI

3) moJIApHBIE MOJICKYIT

3. JInst Kakoro JIEKTPOJIUTA MOPOT KOATyJISIIIMK KOJUIOUA C MOJOXKHUTEIBHO 3apsKeHHON
YaCTHUIICH JTOJDKEH ObITh HAMMEHBIITHM?

1) xmopua Kanus

2) cynbdar Kanus

3) oprodocdar kamus

4. Murenia 3075 UMEET CTPOSHUE: {[Fe(OH)3]m n Fe* ‘Bn—x)CI'}xCI”

KaKOM AJICKTPOJIMT MUTPAET POJIb HOHHOTO CTabuIn3aropa’?



1) xmopwun xenesa (111)

2) BojJa

3) TUAPOKCHI Kalus

5. Ipu B3aumogpeiicteuu 20 mi 0,001 H aurpara ceunna (11) ¢ 10 mu 0,02H cynbdara kamus
oOpasyercst 305b cyiab(dara cBuHma (Il1). K kakomy aiekTpoay AOMKHBI MEPEMEIIaThCsl YaCTHIIBI
IHCTIEPCHOM (ha3bl MpH ANMEKTpoIH3e?

1) HaxomsTcs B COCTOSHHU THHAMHUYECKOTO PAaBHOBECHSI

2) K Karomy

3) K anomy

6. B nBe xonObl HamuTo Mo 50 Mu1 30518 TUApOKcHIA Kene3a. s Toro 4yToObl BBI3BATh
KOAryJSIIUI0 3011 MOTPpe0oBaIOCh 100aBUTh: B TMepBylo — 5,3 mu 1H pactBopa xiopuaa kamus; B
apyryro — 18,7 ma 0,001H pactBopa docdara HaTpus. Berauciaure mopor Koaryssiiuu KaKIoTo
AJIEKTPOJINTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MpoueCChI

B Tecrax mo Teme «OKHUCIHUTENHHO-BOCCTAHOBUTEIIBHBIE MPOIECCHI»: IEPBOE, BTOPOE,
TPEThe, YETBEPTOE U MATOE 3a7aHus oneHuBaroTces B 0,5 6ainia; mectoe — B 1 0ajr; ceibMOe M BOCBMOE
— B 2 Oaya, a neBsITOC — B 2,5 0aJIIOB.

Tect Ne 1

1. OxucnuTeNb — 3TO aTOM, MOJIEKYJIa UJIA UOH, KOTOPBIH ...

1) yBenUMYMBAET CBOIO CTEICHb OKHCIICHHUS

2) TPUHHUMACT 3JICKTPOHBI

3) oTHmaer cBOM ANEKTPOHbBI

2. IIpouiecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTa ...

1) HeliTpaJbHBIC aTOMBI PEBPAIIAIOTCS B OJOKUTEIbHO-3aPSKCHHBIC HOHBI

2) TIOJIOKUTEJBHBIN 3apsil HOHA YMEHBIACTCS

3) oTpHLATEeNBHbIH 3apsi/1 HOHA YBEIHYHBACTCSI

3. U3 npencraBieHHbIX HUXe peakuuii kK OBP nucnponopunoHrpoBaHus NPUHAMIEKHT ...
1) S+ 2HNO;3;=H,SO4 + 2NO

2) 2H,0, = 2H,0 + O,

3) Mg+S=MgS

4. K BOCCTaHOBHTEIISIM OTHOCATCS ...

1) Metambl, BOAOPOI, YIIEPO

2) aKTHBHBIC HEMETAILIBI

3) 3JeMeHTBI, HaXOMSAIINECs B CPEIHEH YacTH MEPHOIUUCCKON CHCTEMbI

5. CreneHu OKMCIIEHUS KUCIIOpO/a a) B BOZE U 0) B IEPOKCHIE BOAOPOIa COOTBETCTBEHHO PABHBI

1) a)—2;6)-2
2) a)—-2;0)+2
3) a)-2;0)-1

6. [Tepmanranar kanust B OBP, npoTekaromux B KUCIION cpelie, BOCCTAHABINBACTCS JIO ...

1) xarmona Mn**

2) Manranar-uona MnO,>

3) okcuaa maprania (1) MnO

7. B peakuuu, nporekatomeit o cxeme CrySs + KNO3 2 Ky;CrO4 + KaSO4 + NO okucniennto
MIOJIBEPTAIOTCS CIICAYIOIINE YIEMEHTHI ...

1) a3oT u cepa

2) cepau Xpom

3) XpoMm u a3or

8. Cymma k03 (pHUIIMEHTOB B peakliuy, IpuUBeIeHHOH B Borpoce Ne 7 paBHa ...

1) 26 2)18 3) 35



9. Cymma ko3 durtuerros B peakimun KMnO,4 + HC oy = ... paBHa

1)

30 2) 26 3) 35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMBbI

B Ttecrax mo teme «DJIEKTPOXUMUYECKUE CHUCTEMBI»: MEPBOE, BTOPOE M MSITOE 3aJaHUs
OIleHUBAIOTCS B 1 0ajur; TpeThe U YeTBepTOe 3a1anusi— B 1,5 6asuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel

1. DJeKTpoIHBIN MOTSHIIUAN ONPEICIISIOT M0 YPABHEHHUIO ...

1) Hepucra

2) Menneneesa-Kianeiipona

3) bBomnbunmana

4) Appenunyca

2. Paccumraiite DJIC ranpBanmueckoro osnementa  Mg|MgSOy4||CuSO4Cu  mpu
CTaHJAPTHBIX YCIOBUAX

1) —-2,03

2) —2,71

3) 2,71

4) 0,81

3. Kakwue npoaykTsl 00pa3yroTCsl Ha KaToe MPH IEKTPOIIN3E pacTBOpa HUTpaTa cepedpa’?

1) Bomopon

2) cepebpo

3) a3oTHas KHCIIOTa

4)  KHCIOpOJ

4. Vxaxute cymMmmy Ko3(h(UIMEHTOB B ypaBHEHUH DJIEKTPOJIU3a pacTBOpa HUTpaTa MeIu
(1

1) 12

2) 11

3) 10

4) 8

5. Kakas u3 mNpUBENEHHBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil MpPOTEKaeT
CaMOITPOU3BOJILHO B MPSMOM HAITPABJICHUN?

1). FeSO4+ Cu—...

2) CuSO4+Fe —...

3) CuSO;+Na—...

4) HCI+Cu—...

6. Brluucnure Maccy LHMHKA, MOJYYEHHOTO MPU SJEKTPOIH3e CyibdaTa [HUHKA, KOTOPBIN
poBoAIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-10°°

7. TlpuBemuTe cXeMbl IEKTPOTHBIX IMPOILECCOB U MOJIEKYISIPHOE YpaBHEHUE PEaKIIHH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOKucon cpene. B
OTBETE YKOKUTE CyMMY KO3((PHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHUHU.

1)
2)
3)
4)

6

5
4
8

BHeaynuTopHasi caMmocTosiTeNibHas pab0oTa 00y4JaroIuXCsi OCYIIECTBIISICTCS B BHJIC H3yUCHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
na00opaTOPHBIM pabOTaM U BBITIOJHEHHUS JOMAIITHUX 3aJ[aHUH.



BapuaHThl TeMaTHYeCKUX JOMANIHUX 32JaHUH VISl BHEAYIUTOPHO CaMOCTOSITEeIbHOM
padoThI CTY/IEHTOB 10 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMHYeCKasi TEPMOTUHAMHUKA»

B nmomamuem 3amaHun mo TemMe «XHMHYecKas TEPMOJMHAMHUKA»: IIepBas 3ajada
olleHHuBaeTcs B 2,5 6aia; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaya Nel

Hus peakuuu CHy ) + COs (n = 2 CO () + 2 Hy () onpenenure BO3MOKHOE HalpaBICHHAE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEaKIHH IIPH CTAHIAPTHBIX YCI0BUAX 1 mpi  Temmeparype T = 927 °C,
€CITH TETUIOBOM (P PEeKT peakuu 10 3aJaHHOH TeMIIepaTypbl HE U3MEHHUTCA. YKaXHTE: a) BBIICIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaua Ne2

Beruncnure temiooit addexr peakmun: CaCy o + 2 HoOpy = Ca(OH); ) + CoHa (v,
MOJIb3YSICh CTaHJAPTHBIMU TEIUIOTaMU OOpa3oBaHMs pearupyromux BemecTB. CKOJIBKO TEIUIOThI
BBIJICJIUTCS WITH TIOTJIOTUTCS TIpu oOpazoBanmu 2,24 i1 CoHy?

3azmaga Ne3

[To TepMOXUMHYECKUM YPaBHEHHSIM PACCUHTANTE TEIUIOBOU APPEKT peaKIiu:
Hypy + COz)=CO iy + H2 Oy. TepmoxuMuueckue ypaBHEHHS:

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

6) 2CO w T O, ® = 2 COy ) AH =-566,2 k]JIx.

Jlomamuee 3axangue Ne 2
o TeMe « XUMHYECKAs KHHETHKA»

B nomamnem 3amanuu 1o teme «XUMHYECKas KHHETHUKA»: TIepBasi 3a/1aya olleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuta; TpeThs, YeTBEpTas U nsaTas — B 1 Ga.

3amaga Nel
Peaxnusa mpotekaer no ypasHeHuto: O; ) +2 CO (y =2 CO» (. HayanbHble KOHIIEHTpanuu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonbko paz M3MEHUTCS
CKOpOCTh MpsMoOn peakiuu, korjaa mnpopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?

3amaga Ne2

ITpu Temneparype 40 o°c HEKOTOPOE KOJINYECTBO BEIECTBA BCTYNAET B Peakiuio 3a 20MHuH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIUYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peakluu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaKiuu’?

3amaua Ne3

Haiinute HayanbHbIe KOHIIEHTPAIIMK UCXO/IHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEaKITUU:
Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

T peakumonnon cucremsl: CO y + HoO ) = CO; vy + Ho () HavanbHBIC KOHLIEHTpPAIMN
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITHAMN:

Nz(l—) +3 Hz(l—) =2 NH3(1-)’ AH = -92,2 KI[)K,
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HQO(r) =CO» o T Hg(r), AH =-41,1 k]I x.



VYKaxkuTe HampaBieHHE CMEIIEHUS XMMHYECKOTO pAaBHOBECHS OSTUX peakiuil: a) mnpu
MOHIKEHUU TEMIIEPaTyphbl, €CIU JaBJICHHE TOCTOSIHHO; O) TpH TIOBBIIICHUH [aBICHUS, €CIU
TeMIepaTypa NoCTOSHHA.

Jlomamuee 3axague Ne 3
no treMe «PacTBopbI»

B nomamnem 3amanuu mo teme «PacTBOpel»: mepBasi, BTOpasi, TPEThsi U IsATas 3aJadu
orieHuBaeTcs B 1 6am; yerBepras u mecras — B 0,5 Oaa.

3amaua Nel

B kakom oObeme Boabl cieayer pactBoputh 135r SnCly mist moaydenuss 3M pacTBopa
xsopuna ojosa (I1) ¢ mmoraocTsio p = 1,405 v/mi?

PaccuuraiiTe: a) MaccoByro JOJIO BelIeCTBa B pacTBOpe; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUYUTE MOJICKYJSIPHBIE W HANWIIATE COKpPAIICHHBIE HWOHHBIC YPAaBHCHHS pPEaKIui
B3aMMO/ICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIEIYIOIIUM HOHHBIM:

Ba*” + CrOs — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3aaya Ne4d

Beruncaure pH 0,05M pactBopa cepHON KUCIOTHI.

3agauda Ne5

Kakue w3 crnemyrommx coseit moasepratorcest ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBpTe HMOHHBIE M MOJEKYJSIPHBIE YpaBHEHHUsS THAPOJIM3a COOTBETCTBYIOMUX coJied. Kakoe
3HadyeHue pH (< unu> 7) UMeoT pacTBOPHI ATUX COJICH?

3agauda Ne6

Haiinute npoussenenue pacrsopumoctu POCly, ecnu B 200 Mt Boast pactBopsiercst 2,17 T
3TOr0 COEIMHEHUSI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHD)

B nomamnem 3aganuu mo teMe «OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE MPOIIECCHI»: TMepBas
3a/maya omneHuBaercs B 1,5 6aia; BTopas — B 2,5 6ana; Tpeths — B 1 Gai.

3amaga Nel

[Ton6epure k03(h(HUIIUEHTH B YpaBHEHUSX OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite 3JIEKTPOABIKYILYIO CHIIY M ONPEAEIUTE HAIPABICHHUE CaMOIPOU3BOJIBHOIO
MIPOTEKaHUs  MEPBOM  peakluud INpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYECHMS
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIUATIOB!

HJ + HsPO, — J, + H3PO; + H,0O

HNO, — HNO3z; + NO + H,0O



H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3agayga Ne2

CocraBbTe YpaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pa) —

3ajgaua Ne3

Hanbl e okucautensHo-BocctaHoBuTenbHbIe mapel: KNO;, KNO3; u Pb(NO3),, PbO,.
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOM peakumd B  ykasanHoir cpeme (HNOs3). Paccuuraiite 3HaucHHe
3JIEKTPOJBUKYILEH CHUIIbI PEAKLIUH.

Jdomamnee 3aganne Ne 5
1o TeMeE «3JIEKTp0XI/IMI/I'—leCKPle CUCTEMbD»

B pgomambemM 3amaHud mo TeMe «DJEKTPOXMMHYECKHE CHCTEMBbI»: TIepBas 3ajada
orieHuBaercs B 1 6a; Bropast — B 1,5 6ana; Tpeths — B 2,5 6aina.

3amaya Nel
CocTaBpTe 3JEKTPOHHO-UOHHBIE YpPaBHEHHUS DJEKTPOJHBIX MPOIECCOB U MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTA TPHU CTaHIAPTHBIX
YCIIOBHSX.

[TpuHSB MOTEHIIMAN aHO/Ia PABHBIM CTaHJIAPTHOMY 3HAYCHUIO, PACCUYMTANTE KOHIICHTPAIHIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit /1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cxembl SJEKTPOAHBIX MPOIECCOB M MOJEKYISpPHBbIC YpaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOI Koppo3un rajbpBanonapbl Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenurte yobUTb MacChl aHOJIA TIPU KOPPO3UH B KUCIION cpefie 3a 20 MUH, €CITi CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe IMEKTPOHHO-MOHHBIE YPAaBHEHHUS DIIEKTPOJHBIX MPOIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute akTrueckoe KOIMYECTBO METallia, MOMyYeHHOTO Ha KaTOJIe MPHU AIIEKTPOIU3e
Co(NO3),, ecitut 3JIEKTPOIIH3 MTPOBOAMIM B TeueHuH | 4. Bhixoa MeTasmia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE MPUYHHBI YMEHBIICHUS BbIX0/1a METAJUIa TI0 CPABHEHUIO C PACUETHBIM.

BapuanT n1oManHeii KOHTPOJIbHON PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3aganue 1. OkoHuaHHe  AJIEKTPOHHOU
bopmyiibl ....65%6p" . YkakuTe IMONOKEHHE DSIECMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIITY, HOArPYIIILY,
Ilepuoanyeckas cucrema | Ha3BaTh djJeMeHT. CoOCTaBbTE 3JIEKTPOHHYIO (BOpMyIy




3JIEMEHTOB CTPOCHHUE aTOMA

aToMa »dJIEMEHTA. YKaXUT€ OHJIEKTPOHHOE CEMENCTBO,
MeTalll WJIN HEMETaJlL. CocraBbTe
AJIEKTPOHHO-TPAPUUECKYyI0 (GOpMYITy HJisi yKa3aHHBIX
3JEKTPOHOB B HOPMAJILHOM COCTOSIHUH.

3aganue 2. YKa3zaTh Bce KBAHTOBLIE YHCIIA UL
JJIEKTPOHOB, OTBEYAIOIIMUX CIEAYIOIIEH SJIEKTPOHHON

hopmyne 5p6

Tema 2.
Kuciorno-ocHOBHEIE
CBOHCTBA BeIECTB

3aganue. CocTaBbTe YpaBHEHUs peakLuid, Ipu
MIOMOIIA KOTOPBIX MOKHO OCYIIECTBUTH CIEIYIOIINE
MpeBpaIeHUs

Zn = Zn0O — ZnCl, —»
Zn(OH)2—>Na2[Zn(OH)4]

Tema 3.
XumMuueckas
TePMOAUHAMHUKA

Bapanme 1. J{na peakuun FesOuxy + Hyr =
3Fe0ky + HOr) ompenemire BO3MOXKHOE HallpaBlICHUE
CaMOIPOM3BOJIGHOTO TEYEHHUsI PEAKIMU TPH CTaHAAPTHBIX
YCIIOBHSIX U TP Temmeparype t =1227°C, eciu TerwioBoii
addexT 1o 3amaHHOI TeMIIepaTypbl He U3MEHUTCSL.

VYKaxuTe: a) BBIIEIACTCS WM  TOTJIONIAeTCS
SHEPIUs B XO/IE PEAKLHH; 0) MPUUMHY HAUICHHOTO M3MEHEHHS
sHTpormu. Paccuutaiite  Temmeparypy, TpH  KOTOPOi
YCTaHABJIMBACTCS PABHOBECHE H IPOMCXOAUT CMeHa 3Haka AG.

3aganue 2. Beruciure TemuoBoi  dddext
peakuu 3FE3O4(K) + 8A|(K) = 4A|203(K) + 9Fe(|<), MOJIE3YSCH
CTaHJAPTHBIMU SHTAIBIHUAMUA OO0pa30BaHUS PEArupyrOIIUX
BelecTs (nmpuiokeHue 3). CKOJbKO TEIUIOThI BBIACIUTCS
(TroryoTUTCS) TIpU 00pa30BaHMU BellecTBa FE€ B KOJIMUECTBE
561?

Tema 4.
XUMHYecKass KHHETHKA U
XHMHYeCKOe paBHOBecHe

3aganue 1. TemneparypHbiii ko3 duireHt
peakuuu paBeH 2,5. Kak n13MEHHUTCS CKOPOCTh PEaKLIUU: a)
MpH MoBbIIeHUH TemnepaTypsl oT 60 no 100°C; 6) npu
OXJIAKJIECHUH peakunoHHoM cmecu oT 50 1o 30°C?

3ananue 2. [lns o6patumoii peakunn Fe30u ) +
Hyy =3FeOw)+ HOr3anummure BbIpaxeHHe KOHCTAHTBI
paBHoBecust AH®, kJlx =+69,8. Ilpemnoxure criocodbt
YBEJIMYEHUS] KOHIIEHTPAIMH NTPOJIYKTOB PEaKlnu.

Tema S. PactBopbl

3apanme 1. B 180 mu Bogs! pactBopeno 20 r
cynbgata Mapraaua. [Tonyuunscs pacTBOp IIIOTHOCTBIO
1,101 r/ma. Beruucnure MOJISIpHYIO, HOPMaJIbHYIO,
MOJISITIbHYIO KOHIIEHTPAIMM U MacCOBYIO JIOJTIO
PacTBOPEHHOIO BELIECTBA.

3aganue 2. CocTaBbTe MOJEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHBIE YPAaBHEHMSI peakui
B3aMMO/JICHCTBUS B paCTBOPAX MEXKIY:

Bi2(504)3 u NaOH; FEC|3 u H,S;

NH;OH u MnC|2; H,SO4 n Ba(OH)z.

3aganue 3. CocTaBbTe MOHHO-MOJEKYJISPHBIE
U MOJICKYJISIpHbBIC ypaBHeHHs ruaponu3a coneir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umetror
pacTBOPBI ATUX COJIECIT?

Tema 6.
OKHCJIUTEIHLHO-BOCCTAHOB
HTeJbHBIE CBOIICTBA BeElIECTB

3aganmne. MeTo0M 3JE€KTPOHHOTO OasiaHca
nondepute KodPGUIUEHTHl B yPaBHEHUSX, YKAKUTE
OKHUCJIUTEb U BOCCTAHOBUTEINb, HAITUIIINTE YIEKTPOHHbIE

YpaBHCHUA MPOLUECCOB OKHUCICHUA U BOCCTAHOBJIICHUA
H3;PO3; + KMnOg4 + H,SO4 = H3PO4 + MNSO,4 +




K,SO, + H,O
CuS0QO,4 + H3PO, + H,O = CuH + H3PO4 +

H2SO4
3ananme 1. /{714 raapBaHUYECKOTO DJIEMEHTA,
Tema 7. 00pa30BaHHOIO IUIACTUHAMH U3 METAJIJIOB
DJIeKTPOXUMHYECKHe Zn u AQ, norpyXeHHbIX B paCTBOPBI UX COJIEH €
CHCTEMBI KOHIIEHTpaLueil HOHOB METAJJIOB

A™ =0,0lu B™ =0,05

1) cocraBbTE CXEMY raJibBAaHHYECKOTO
JJIEMEHTA;

2) HANUIIUTE YPABHEHHUS dJICKTPOIHBIX
MIPOIIECCOB M TOKOOOPA3yIoIIe peakinu;

3) paccumTaiite MEKTPOABMIKYIIIYIO CHITY
rajibBaHUYECKOr0 JIEMEHTA.

3ananme 2. CocTaBbTE ypaBHECHUS
3JIEKTPOJIHBIX MPOIECCOB (aHOJ UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOXOAsIIeH npu
ANEKTPOJIN3E pacIllaBa UM pacTBOPA JIEKTPOJIUTA
pacmias CaCl, .

Brruncnure Mmaccy Merasia BbIICIUBIIETOCS
Ha KaToJie, €CIIU 3JIEKTPOIIU3 MIPOBOAMIIN MPU CHIIE TOKA
A =10,0. B TeueHue Bpemenu = 2,5 4.Beixoq MeTasuia o
Toky Br coctaBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS
ANEKTPOAHBIX MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE
peaKIuu, MPOTEKAIOIIEH ITPU AIEKTPOXUMUYECKON
KOppO3uH rajgbBaHonapsl: Pb - Sn

a) B KUCIIOM cpene;

0) B aTMocdepe BIaKHOTO BO3AyXa.

ook wndE

KoHTpoJibHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble BOonpockl 10 TeMe «XMMH4YeCKasi TEPMOANHAMUKA

OCHOBBI XMMHYECKOIN TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUBI CUCTEM.
TepmoanHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHUSI CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

I1epBbIif 3aKOH TEPMOJMHAMUKH (BBIBON).

OHTanbnus Kak (yHKIUS COCTOSIHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.
TennoBoit 3¢ ekt xumudeckoit peakuuu. GakTopel, BIUAIONIUME HA TEMIOBOH 3¢ ekt

XMMHYECKON PEaKIIuu.

Macc).

7.
8.
9.

10.
11.
12.
13.

=

Tepmoxnmus. 3akoH I'ecca.

Cnencrsus u3 3akoHa ['ecca.

OHTponus Kak (QyHKIUS COCTOSIHUS CUCTEMBI.

BTtopoii 3ak0H TEpMOIMHAMUKHU.

Tperuii 3aKOH TEPMOJIUHAMHUKHU.

Oueprus ['nb6ca.

HanpasiieHne caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIMM.

KOHTpOHLHLIe BOIIPOCHI IO TEME «XHMHYeCKasd KHHETHKA)

Xumuueckas KuHeTuka. CKopocTh XMMMUECKOH PEAaKIIMK U METOBI €€ PErYIMPOBAHUS.
BnusiHue KOHIIEHTpaMu Ha CKOPOCTh XMMHUYECKOM pEaKIHUH (3aKOH JeHCTBYIOLIUX

Bnusinue TemnepaTypsl Ha CKOpoCTh xumuueckoi peakiuu. [Ipasuno Baut — [N'odda.



PoOo~No oA

1.
2.

0.
11.
12.
13.
14.
15.
16.
17.

Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHNE AppeHuyca.

Teopust mepexoAHOro KOMILIEKCa. DHEPreTUYeCKas Auarpamma.
Kpusas Maxkcseina — bonbiimana. Duepreruueckuii 6aposep.
Karanutuueckue cuctemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIuu.
['oMOreHHBIi U reTepOreHHbIN KaTalnus.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTuMblie U HEOOPATUMBIE pEaKIUU.
KoHcTanTa XMMHYECKOr0 paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle—Illarense.
BiusiHue koHIEHTpalyy, JaBJIE€HUs U TEMIIEpaTyphl.

da30BbIC PABHOBECUS.

@da3oBble AMarpaMMBbl JJI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbIe Bonpockl 10 TeMe «PacTBopbD)

ITonsatue pacrBopa. PactBopuMocTs BelecTBa. PacTBOpMOCTS rasa.
PactBopbl. CriocoOb! BbIpa)KeHUsI KOHLIEHTPALUK PAaCTBOPOB (MaccoBas J0JIs, MOJISIpHAs

KOHIOCHTpalusA, MOJIsIpHad KOHOCHTPpAlWA SKBUBAJICHTA, MOJIbHAA OOJIA, TI/ITp).

3.
4.
5.
6.
7.

KomurarusHasele cBolicTBa pacTBOPOB. M ieanbHbIi pacTBop.

3akonsbl Payns: | (Tonomerpudeckuii) u |l (30yminockonuyeckuii 1 KpUOCKOIIUYECKUH).
Ocmoc. Ocmotrueckoe napieHue. Cxema 0ocCMOMETpA.

KucnotHo-ocHOBHBIE B3aUMOCHCTBUS BEIIECTB.

HonHast Teopust KUCJIOT U OCHOBaHUI AppeHnyca. OCHOBHBIC MOHATHUS U TOJIOKEHHS

Teopuu AppeHuyca.

8.
(mpumepsr).

9.

10.
11.
12.

Jucconmarus KHCIOT, OCHOBAHUM M COJIEH C TOUKH 3pEHUSI HOHHOU Teopuu AppeHuyca

Crenenp aucconuanyy. CUIbHBIE U CIIa0bIE JIEKTPOJIUTHI.

Jlucconmanus cnadbIxX 1MeKTpoiauToB. KoHcTaHTa Aucconanum.

3akoH pa3basienus OcTBaIbIA.

Peakiiuy mOHHOTO OOMEHa MEX]y JEKTPOJIUTaMU (Ha IpUMEpe peakiuii oOpazoBaHMs

c1ab0Tro AMEKTPOIIUTA, OCAIKA U Ta3a).

13.
14.
15.
16.
17.

CoNoOA~WNE

[ S S
wbh o

IIpousBeneHne pacCTBOPUMOCTH.

HNonHnoe npounsseaeHue Boabl. BOLOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTEH.
I'mpoponns coneit. Tunel rugponusa conen.

KonnuecTBeHHBIE XapaKTEpUCTUKU MPOLECCa THAPOIIN3A.

@akTOpsI, BAUAIOIIKE HA IIPOLIECC TUAPOIU3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBD)

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucnepcHoctb. Kiaccudukanuu 1ucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuiibHbie 1 110(GOOHBIE KOJTOUIBI.
CriocoObl MoTydeHus: KOJIOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.

[IpaBuno dasuca — [leckona.

Y cToiunBOCTD KOJIOUAHBIX crucTeM. CTaOMIIN3aTophl.
Koarymsmus nuopuibHbIX U TM0(OOHBIX KOJIOUIOB.
CenumenTanys KOJUIOUIOB.

Koarymanus KoJutonaHbIX pacTBOPOB AIEKTPOIUTAMHU.
[TpaBuno Hlynsue — lMapau. Koarynupyromas ciocoOHOCTb.
OnTHyeckue CBONCTBA KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUUECKHE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.



LN~ WNE

N

pacTBoOp».
3.
4.

5.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OcHOBHbIE MOHATHS TEOPUU OKUCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BEIIECTB.

Bakneiime okucinuTean 1 BOCCTAHOBUTEIH.

Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).
OKHCINTENbHO-BOCCTAHOBUTEIBHBINM MOTEHLIHA.

VYpaBuenue HepHucra.

CocraBneHre OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHA.
HanpaBrienue oKHCINTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnexTpoxumuueckue cuctembl. Kimaccuduxaius 31eKTpOXUMUYECKUX MTPOLIECCOB.
DNEKTPOXUMHUYECKHUE IPOLECChl, IMPOTEKAIINE Ha TpaHUIE paszlena «MeTall —

lanpBarmveckwmii anement Jdanuaisa — Skoown.
DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.
N3Mepenne 37eKTPpOIHbIX MOTEHIMAIO0B. PsT CTaHAapTHBIX 3JEKTPOIHBIX TOTEHIIMATIOB.

CBoiicTBa METaIOB B COOTBETCTBHU C MX ITOJIOXKECHHEM B paRy HaHpH)KeHHfI.

6.
7.
8.
9.

10.
11.

VYpasuenue HepHcra.

ONEeKTPOIN3 pacIlIaBoB U pacTBOpPOB. KaToaHble 1 aHOAHBIE IPOLIECCHI.
O6benunenHbi 3akoH @apazes. Boixos no Toky.

Koppo3sus metamnos. Kiaccudukanus Koppo3nOHHBIX MPOLIECCOB.

Xumuyeckass Koppo3usl.

ONEeKTpOXUMHYECKass KOppo3usA. AHOJHOE OKHCICHME MeTallla W KaTOJHOE

BOCCTAHOBJICHHUEC OKHUCJIIUTCIIA.

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

[TpumMepsl KOppPO3UHU B KUCIIOHN cpelie 1 aTMOCHEPHON KOPPO3UH.
CkopocTh KOppO3uH.

3amura METaJJIOB OT KOPPO3HH.

3alMTHBIC TOKPHITHSL.

DAEKTPOXUMHUECKHE CIIOCOOBI 3aIIUThl OT KOPPO3IUU METAILIOB.
XuMHuyecKkre HCTOYHUKH Toka. ['aTbBaHMYeCKUH DIIEMEHT.
XHUMHYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPHI.

XUMHYECKHE HCTOYHUKHU TOKA. TOINIMBHBIE DJIEMEHTHI.

INPUJIOKEHUE 2



7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOM aTTecTAluU
HpOMe)KYTO‘IHaH arrecragus HnMeeT eI ONpCACIINTDb CTCIICHb JOCTUKCHUA
3arIaHUPOBAHHBIX PE3YIbTATOB O0YyUEHUS MO JUCIUILIMHE 32 ONpeIeIeHHbIN Nepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O00y4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl TNPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:
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OIIK-1: CnocobGeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIICHH)XEHEpHbIE 3HAHMS, METOJbl MAaTEeMaTHYECKOTO aHali3a W MOJCIMPOBAHUS B
po¢ecCHOHATBHON e TEIbHOCTH

OIIK-1.1

Pemaer cranmapTHbie
podeCCHOHANIbHBIC 3aJ1a4YU C
MIPUMEHEHHEM OOLIECHHKEHEPHBIX
3HAHUI

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpeiennure BO3MOKHOE HAIIPABIICHUE
CaMOIIPOH3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOLIAETCS DHEPrusl B XOAE PEaKIH; 0) NpUYMHY HAMIEHHOTrO HU3MEHEHMS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLUi: a) MpU MOHWKEHUHN TEMIIEpaTyphl, €CJIM JaBICHHE OCTOSHHO; 0) mpH
TIOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coseii moasepratorcss ruaposmsy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISPHBIE YpPaBHEHHUs THUIIPOJIM3a COOTBETCTBYHOIIMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy €ero MUIIEIUTHI.

6. PaccuuTaiiTe 3ME€KTPOABMKYIIYIO CHIIY M ONpPEAETUTE HApaBJICHHE CaMONPOU3BOJIBHOTO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUYECKON Kopposun ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.
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8. CocTaBbTe JICKTPOHHO-MOHHBIC YPABHEHHSI AJICKTPOIHBIX MPOIECCOB (aHO WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHUE PEaKIIUH, IPOUCXOIAIICH Tpu dnekTpoiu3e pactBopa CoSO4, Beraucnure
(dakTHUECKOEe KOJMYECTBO MeETalla, MOJdydeHHOro Ha karoae mpu siektpoiuse Co(NO3),, ecnu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo Toky coctaBuil 85%. Ykaxure
BO3MOJKHBIE TIPUYMHBI YMEHBIICHHS BbIX0/a METAJIJIA TI0O CPABHEHHIO C PACUETHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYICHHBIX TaHHBIX C UCIIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabnuma 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 10,
MOJTB/JT MYTH, C !
1.3
2,6
3,9
5,2
6,5

Gl WIN -
Gl WINEF
W kOO
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abciucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH peaKlMu OT KOHIIEHTPAlMU THOCYJIb(haTa HaTpusl.

OIIK-1.2

[TIpumensieT METOIbI MOJIETUPOBAHUS
Y MAaTEMATUYECKOTO aHAJIN3a [
pelIeHus 3a/1a4 B
npodeccnoHaNbHOM e TEeNbHOCTH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOINHAMUKH.
OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
DHTaAILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.
OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTnii 3aKOHBI TEPMOINHAMUKH.
Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.
Xumnueckass kuHeTHka. CKOpocTh XumMudeckoi peakuuu. CpeaHss U UCTUHHAs CKOPOCTH
peaxkunn. Kunernyeckas kpusasi.

SRR S
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7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Bnustnue Temreparypsl Ha cKOpocTh peakiuu. [lpasuno Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CrtocoObI BBIpaKCHHSI KOHIICHTPAIIUN PACTBOPOB.

15. PactBopb! snekTponanToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconuanus KUciaoT, OCHOBaHUM, cosieil. AMGOTEpHBbIE AIEKTPOIUTHL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccupukanus. Jlnodunbabie n m1oQpOOHBIE KOJTOUIBL.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEILIECTB. Knaccudukanus
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

24. DneKkTpoxuMHuieckue cucteMbl. 3akoHbl dDapanes. DNeKTpoAHBIA TOTEHIUA.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumsr koppoznn. CriocoObI 3alIUTH METAJUIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anusn:

1. HamucaTh 371€KTpOHHBIE YPAaBHEHHUS SJEKTPOIHBIX IMPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromiei peakiuu, BeMUCIUTh J/IC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ L.

2. Hancats MOHHBIC M MOJICKYIISIpHBIE ypaBHEHHUs peakuuid ruaposmsa coneil: KsPOs; NaySOy,
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaiabius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) m N (H0); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. HamucaTtp »JI€KTpOHHBIC YPaBHEHUS 3JIEKTPOTHBIX MPOIECCOB, YpaBHEHHE CyMMAapHON
TOKoOOpa3yrouei peakuuu, BeMUCIUTh JJIC rajbBaHMUECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB MeTaiuIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHUS peaKlUii, HAKCAB UX B MOJIEKYJISIPHON U MOHHOH Qopmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO4 + Na,SO, —.

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIYUCIUTh DJ{C TrallbBaHUYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIHH
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKkOHYUTH YpaBHEHHUS pEaKIUii, HAIMCAB UX B MOJIEKYJISIPHOM M HOHHOM BH/IE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOy + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAApTHBIX yCIOBHAX. PaccuuraliTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnOQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTD TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HClyy + Oy, AH; = 115,6 x/x npu crangapTHBIX yclnoBusx. Paccuuraiite Temneparypy Hadana
peakmun, ecau S(Cl2)=223 [Ix/mons K; S(H,0)=189 [Ix/mons-K; S(HCH= 187]x/momnsK;
S(02)=205 Tx/monbK.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.

18. I'omorenHas peakius ImpoTekaeT no ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuin 160 1 xmopunaa xenesa (I1I). [ImoTHOCTh MOTydYeHHOTO pacTBOpa
1,032 r/mu. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; (1 + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIapTHBIX YCIOBUsX. Paccuuraiite Temmepatypy
nauana peakuuu, eciu S(CS;)=151 x/mons-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauanbHas koHIEHTpanus Bo1opoaa
2 momw/m, cepsl 1,5 Moub/n. OnpenenuTe BO CKOIBKO pa3 M3MEHUTCSI CKOPOCTh PEAKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHJapTHBIX yciaoBusxX. PaccuuTaiite TemnepaTtypy
Havana peakiun, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/moab-K.

23. HayanbHble KOHLIEHTPAIMU UCXOIHBIX BemecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
pasusbI 1,8 Monb/n SO, 1 2,4 Moiab/1 Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHast aTTecTanus MO AUCHUIUIMHE «XHUMHS» BKIIOYAET TEOPETUUYECKUE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJlaHusl, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3aueT Mo JAaHHOW NUCHUIUIMHE MPOBOJUTCS B YCTHOM ¢opme mo OuieraMm, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Iloxazamenu u Kpumepuu oyeHUBaAHUA 3a4ema:

«3a4TEHO0» - O0YJAIONIMICS TEMOHCTPUPYET MOPOTOBBIA YPOBEHH CHOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATUN JOMYCKAIOTCS OIIMOKH, IPOSIBIISICTCS
OTCYTCTBHE OTJAEIbHBIX 3HAHUI, YMEHUI, HABBIKOB, 00Y4aIOIIMUNCS UCIBITHIBACT 3HAUNUTEIbHbBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X EPEHOCE Ha HOBBIC CUTYAIUH;

«HE 3a4TEHO» - 00yJaroIIMiics HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHHUS U
00BsicHEHUST MHPOPMAIUK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHBIC HABBIKM PEIICHUS MPOCTHIX
3azad.



