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Pa6ouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO no HampaBiieHHIO IOATOTOBKH
22.03.02 Meramtyprus (ypoBeHb GakanaBpuara) (npuka3 Munoopraayku Poccuu ot 04.12.2015
r. Ne 1427)

Pa6ouas iporpaMma paccMOTpeHa i 000peHa Ha 3aceianiy kadeapsr Xumuu
28.02.2020, mpoToxomu Ne 7 /}“ o
3aB. kapempoir | 7[// LA /_ H.JI. Mensnux

Paboyas nporpamma ogo6pena metoaudeckoit komuccueit UEnC
02.03.2020 r. mpoTokoi Ne 7

- 7
[Ipencenarens o N.1O. Me3un
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3aB. kadenpoii Texnonoruii 06paboTKku MaTepUaIoB %
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Paboyas nporpaMma coctaBieHa: -
JOUEeHT Kadeapbl XUMHUH, KaH]l. TEXH. HAyK (O i.»/] O.B. Epmiosa
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Penien3zeHr: /
noneHT kapeapsl OU3NKH, KaH/[. XMM. HAYK Q@}”f < B.A. JTozopos




JIner akTyaansanuu paboueil nporpaMmbl

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peauszauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceaHuu Kapeapbl XUMUHU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoit F\.Z’ é‘- z _4é é H.JI. Mensinuk

PaGoyas nporpamma nepecmoTtpena, o0cyx/aeHa 1 ogoopena i peanuzaunuu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu kapeapbl XUMHUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. MensiHuk

PaGouyas nporpamma nepecmoTrpena, o0cysxaeHa u ogodpena s peanuzanuu B 2022 - 2023
yueOHOM roay Ha 3acefaHuu Kadeapsr XuMUU

[Iporokon ot 20 1. No
3aB. kadenpoi H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0CyxieHa i ogo0pena 1 peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XuMHUA

[Iporokon ot 20 r. Ne
3aB. kadeapoit H.JI. Mensnuk

PaGouast nporpamma nepecMoTpena, o0cyxaeHa u ogodpeHna /uis peanusanuu B 2024 - 2025
yueOHOM rojry Ha 3aceaHuu Kadeapsr XumMuu

[TpoTokonm ot 20 1. No
3aB. kadeapoit H.JI. MensiHuk




1 Ilesin ocBOEHMSI AMCUMTLTAHBI (MOIYJISA)

[ensiMu OCBOCHHMSI TUCIUTUTHHBI «XUMUS» SBISIETCS PopMUpoBaHue (yHIaMEHTAITBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOUW pa0dOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MpOorpaMmbl

Juctumuimaa XwMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMBlI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHEl 00111e00pa3oBaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BJIaJICHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI ISl U3y4YCHHUS JUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XU3HENEATETHHOCTH

Okonorus

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4eHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyJs) «XHUMHA» OOYyYaroLUiics IOJIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMH:

CtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUS
3JIEMEHT
KOMIIETCHIINH

OIIK-4 TOTOBHOCTBIO COYCTATh TCOPHUIO U TPAKTUKY JIA PCIICHUS MHKCHCPHBIX 3a/1a4

3HaTh - OCHOBHbIE XUMUYECKUE ITOHATHS, TIOJIOKEHNS U 3aKOHBL;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHUSI HAYYHBIX TCOPHUH;

- METOJIbl TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
001aCTH XUMHH

YMmeTh - peuiaTh paCYCTHBIC 3aa9U ITIPUMCHUTCIIBHO K MaTCpraly IIpOrpaMMBbI;
- IPOrHO3UPOBATH BO3MOKHOCTE IPOTEKAaHNA CaMOIIPOU3BOJIbHBIX
MponecCoOB B pA3JIMIYHBIX XUMHUYCCKUX CUCTEMAX;

- COUCTaTh TCOPUIO U MPAKTUKY AJId PCHICHUA MHXKXCHCPHBIX 3a1a4

Bnaners - HaBbIKaMU IPUMEHEHHUSI OCHOBHBIX XUMHUYECKUX 3aKOHOB B

PO eCCHOHAIBHON e TETHHOCTH;

- IPaAKTUYECKUMH HaBBIKAMU TEOPETHUYECKOTO U IKCIIEPUMEHTATHHOTO
HCCIIENIOBAHUSA B 00JIaCTH XUMUH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHUIINHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh JUCIUTIINHBI COCTABIISIET 4 3a4eTHBIX enuHuI] 144 akaj. 4acoB, B TOM YHCIIE:

— KoHTakTHas pabora — 10,9 akan. gacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHeayIuTOpHas — 2,9 akaj. 4acoB

— camocTosiTenbHas padota — 124,4 aka. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast g
KOHTaKTHas pabora E = ®dopma TeKyIero
=
B aKaJ[. yacax o Bun KOHTPOJIS
Paznen/ Tema 2 (B akan ) == . P Kon
> & © | caMOCTOATENBHON | yCIIeBaeéMOCTH U
JACITATUTAHBL N S ., | KommereHIHMH
Q & paboThl POMEKYTOUHON
n1a6. | mpakr. | 8
Tek. : | 28 aTTeCTalluu
3aH. 3aH. | O &
1.
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4YHOH 3amuTa
11 Xummdeckast Y .
20 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-4
TEePMOANHAMHKA
- pelieHue paboThI.
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENBHOE
u3ydeHue y4eOHoH
qu Ha 13,:0171 Sampra
1.2 Xumuueckast KHHETHKA 20 Y KOHTPOJIBHOM OIIK-4
JATEPaTypHI;
paboTh
- perieHue
1 KOHTPOJIBHOMN
paboTHI.
- oopmiicHHE
oT4eTa o
1ab0paTopHBIM
pabotam; 3amura
- caMocTosTeNpHOe |  JTabopaTopHOH
1.3 PactBOpHI 2 2/21 24,4 |uzyuyenue yueOHOM | pabOTHI. 3amuTa OIIK-4
Y HAY9HOH KOHTPOJBHON
JIUTEPATYpBI; paboTsL.
- pelrieHne
KOHTPOJIbHOM
paboTHL.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

U Hay4HOH 3amura
1.4 TucniepcHbIE CUCTEMBI 20 JIUTEPATYPHI; KOHTPOJIBHOM OIlK-4
- pelenue paboThL.
KOHTPOJBHOM
paboThL.
- CaMOCTOSTEIILHOE
u3yucHHe y4eOHOH
15 OKHUCIUTENBHO- U Hay4HOH 3amura
BOCCTAaHOBUTEJIbHBIC 20 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-4
HPOIIECCHI - pemeHue paboTHL.
KOHTPOJBHOH
paboThL.
- opopmneHue
oT4eTa Mo
Ta00paTOPHBIM
parop 3amuTa
pabotam; Ny
nabopatopHon
1.6 ONeKTPOXUMHUUECKHE - CAaMOCTOSITEIHLHOE
2 20 .| pabotsl 3amura OIIK-4
CHCTEMBI u3ydeHune yaeOHon .
N KOHTPOJIBHON
U HAY4HOMH
paboTHL.
JIATEPaTypHI;
- pemeHue
KOHTPOJIBHON
paboThI.
HWroro no pazneny 421 1244
Hroro 3a cemectp 421 1244 9K3aMEH
HToro no gqucLuIinHE 421 1244 JK3aMEH OIIK-4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce npenomaBaHus JUCLUUIUIMHBL «XHUMHs» IPUMEHSAETCS TpaJaULMOHHAs
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT KaK B UH(YOPMAIIMOHHOM (opMe, Iie UMEET MECTO 1OCIIE10BaTEIbHOE
U3JI0)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBISEMOE IIPEUMYILECTBEHHO
BepOaIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'IE TEOPETHYECCKUI
MaTepHaj 3apaHee BBIIAETCS CTYNEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
HCIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IIO3BOJIAET
HanboJiee MOJIHO Peaan30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALM SBICHUM, PEaKIIMHA WX ITPOLIECCOB.

Hnst peanuzanuu nHGOPMAIIMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
IIPOBOJATCS JIEKINU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS MPE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKperusieTcsi B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
pa0oTax BBINOJHAIOTCS TPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [1pu
IIPOBECHUH J1a00paTOPHBIX 3aHATHH MCIONb3YETCSd METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPBII
II03BOJISIET YCBOUTH MAaTepHall IIyTEM BBIABICHHS CBA3EH MEXAY KOHKPETHBIM 3HAHHUEM M €ro
npuMmeHeHueM. Kpome Toro, nenaecooOpa3HO HCIOJIb30BATh TEXHOJIOTHIO KOJJIEKTHBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTUYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHallOHHAs Iapa; COBMeENlass €€ C TEXHOJIOIMEeW MOJyJbHOro o00ydeHus. BpinoaHus
9KCHEPUMEHT, oOydaromuecss (GOpMyJIUpyOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
WCIOJIb3YS IPUEMBI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTrenbHas pabota oOyyaromMXcsl BKIIOYAaeT B ceOs camble pa3HOOOpa3HbIE
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOPHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE M MpopaboTKa HaydyHOH JHUTEepaTyphl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBbIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
uToroBor arrecraruu.CaMocTosITeNIbHas padoTa 00yJaronuxcsl TOJDKHA ObITh HalpaBiieHA Ha
3aKpeIIeHUs] TEOPETUUECKOr0 MaTepuaia, U3JI0’)KeHHOTO Iperno/jiaBaTeseM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOYUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeeHnH pyOeKHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMM 33Ja4yaMu, CTOSIIUMU
nepes NpenojaBaTesieM, SBISIOTCS: BbISIBIEHHE CTENEHH NpPaBUIBHOCTH, 00BbeMa, IITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, MOJIYYEHHbBIX IPU U3YUYEHUU Kypca HApSAAY C BBISBICHHUEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIOT HKCIEPUMEHTHUPOBATh C HOBBIMU
¢dopmamu koHTpos. OOyuaromuMces TpeAsaraloTcsl TeCThl M 3a7aydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW cHUCTEMOW MpoBepku. B oTinyme oT OOBIYHOrO TECTHPOBAHUS TaKOM
CIOcO0 KOHTPOJISI TO3BOJISIET CTyJAEHTaM B J1000€ BpeMsi MPOWTH TECT, MPOAHAIU3UPOBATH
OLIMOKHU U MPONTH TECT BTOPUUHO.

6 YuedHO-MeTOoAUUYECKOE 00ecnedeHe CAMOCTOSTeILHO PadoThl 00yYaOIMXCst
[Tpencraieno B npuiioxkeHuu 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. OcuoBsl xumun: yueouuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HULl UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsma, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ara. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObekT. - TekcT : 371eKTpoHHBIH. - CBeICHUS
noctymHbl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Bapnamoga, 1. A. PactBopsl. JlucniepcHbie cucteMsl : yueoHoe nocodue / M. A. Bapiamosa,
JI. T'. Komsima. - 2-e u3a., moarot. mo ned. u3a. 2011 r. - Marautoropek : MI'TY, 2012. - 1 snekTpoH.
OIIT. TIACK (CD-ROM). - 3arun. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/99
3.pdf&view=true (nata oopamenus: 14.10.2019). - MakpooObeKT. - TeKcT : aeKTpoHHbIH. - CBeaeHUs
noctymnsbl Takke Ha CD-ROM.

2. Komsma, JI. T'. OKuCINTENhHO-BOCCTAHOBUTEIbHBIE peakiud. OCHOBBI AJIEKTPOXHMHUU
yuebnoe nocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TaoI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

3. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHHME XUMHUYECKOTO pPaBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpCKuit TOC. TEXHHYSCKHIA
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: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

4. Mensinuk, H. JI. lucnepcubie cuctemsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MuiypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOGpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. s TEXHHYECKMX Hampas. U cmen. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mk., 2007.- 557 c.: ui. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIM.

6. Kpartkmii cnpaBoyHHMK (Qusnko-xuMuueckux BemwunH / coct.. H. M. Bapon, A. M.
ITonomapera, A. A. Pasnens, 3. H. Tumodeera; mox pea. A. A. Pasuens, A. M. [TlonomapeBoid. - 10-¢
u3n., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : nin. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. V3BecTHst BBICHIMX Y4YEOHBIX 3aBEJCHMHA. XUMHS M XUMHUYECKash TEXHOJIOTHS: HAy4HO-
texandecknii sxypHai — ISSN 0579-2991.



B) MeToanyeckne yKazaHus:

1. EpmioBa, O.B. PaGouass Terpaap uisi OTY4ETOB K JaOOpPaTOpHBIM padoTam 1o
JUCLUIUIMHE «XUMMs» A1 00y4aroluXcs BCeX HalpaBIeHUH MOJArOTOBKU U CHELUAIbHOCTEH
ouHoit ¢opmbl o0ydenusi / O.B. Epmosa, JI.I'. Konsna, 9.P Mynnuna., H.M. Poguonosa, JI.B.
Uynpoa; Marautoropckuii roc. Texunuecku yH-T uM. ['. 1. HocoBa. — Marnurtoropck : MI'TY
um. I'. . HocoBa, 2020. — 46 c. — TekcT : HemocpeACTBEHHBIN.

2. Bapnamona, M.A. OCHOBHbIE KJIACChl HEOPTaHUYECKUX COCAMHEHMI: METOJUYECKHE
yKazaHus K J1abopaTopHOH paboTe MO AUCHUIUIMHE «XHUMHUS» UIS OOydYaroUmIMXCs BCeX
HaIpaBJIeHUH MMOATOTOBKM U CHEHMaibHOCTEH Bcex (hopm oOyuenus /| M.A. Bapmamosa, H.JL.
Kanyruna; Marauroropckuii roc. texuudeckui yH-T um. I'. M. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocosa, 2020. — 8 ¢. — TekcT : Henocpe1cTBEeHHBI.

3. BapnamoBa, M1.A. OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCAMHEHUI: METOAMYECKHE
yKa3aHUs K BBIIOJHEHUIO CaMOCTOSATENbHOW pPAa0OThl IO JUCHUIUIMHE <« XUMMS» I
00yJaroIuXxcs BCEX CIEIHMAIbHOCTEH M HarpaBieHui Bcex Gopm oOyuenus / M.A. Bapinamosa,
H.JI. Kanyruna; Marauroropckuii roc. rexuuueckuit yu-T uM. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2016. — 33 c. — TekcT : HemoCpeICTBSHHBIH.

4. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX IPOLIECCOB: METOAUYECKHE YKa3aHUS K
na0opaTOpHBIM paboTaM IO AUCHUIUTUHE «XHMHS» JUIsl O00YJaromMXcs BCEX HAaIpaBIICHHN
MOJrOTOBKM W  CHelUadbHOCTEH mHeBHOW (opmbl  o0yuenus [/ O.A. Munypuna;
MarnuTtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

5. Komsma, JIL.I. Xwumudeckas TepMOIUHAMHUKA: METOJUYECKUE YKa3aHUS IS
CaMOCTOSITENIbHOW palboThl MO AMCLUIUIMHE «XUMHS» i1 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJrOTOBKH W crenuaibHOcTel Bcex (opm oOyuenus / JL.I'. Konsna; Marautoropckuii roc.
texHndeckui yH-T uM. ['. WI. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIN.

6. Komsma, JL.I. CxopocTh XHMHYECKHX pEaKIUil M XHUMHUYECKOE pPaBHOBECHE:
Metoauueckue ykasaHus K JaO0OpaTOpHbIM paboTaM IO JAMCHUIUIMHE «XUMHUS» IS
00y4aroIIMXCcs BCEX HANpaBJICHUI MOATOTOBKH M CrielaibHOCTEH Bcex (opm oOydenus / JI.T.
Komnsana, E.B. Tapacrok; Marauroropckuii roc. texuuueckuii yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. W1. Hocoga, 2020. —8 c. — Tekct : HermocpeACTBCHHBIH.

7. PonuonoBa, H.M. Xumuueckass kuHeTHKa. XUMHUYECKOE paBHOBECHE: METOINYECKHE
yYKa3aHUs JUIsl CAMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4aroluxcs BCeX
HaIpaBJIeHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
[TonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIM.

8. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0paTOpHBEIM paboTaM 1o
JUCLUIUIMHE «XUMHs» A7 00y4aroluxcs BCeX HalpaBlIeHUH MOJATOTOBKU U CIELUAIbHOCTEH
Bcex opm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKHH YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

9. YUynposa, JI.B. PacTBopbl: MeTOMUECKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» JUId  0O0ydYarolMXcsi IO BCEM HampaBiIeHUSM MOJITOTOBKU U
crienuaibHOCTIM Bcex (opm oOydenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Munrypuna;
MarnuTtoropckuii roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. W.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

10. Konsna, JI.I'. KomtonHble pacTBOPBI: METOAMYSCKHE YKa3aHHUS K JIAOOpATOPHOM
paboTe 1Mo AUCUUIUINHE «XUMUS» UTsl 00yUaroIUXCsl IO BCEM HAIPaBJICHUSAM

MOJrOTOBKHA M CHEHHaIbHOCTIM Bcex ¢opm obyuenus / JL.I'. Komsma, JILA. BoapsH;
Marnuroropckuii roc. rTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TVY um.



I'. 1. Hocoga, 2017. — 9 c. — TekcT : HemocpeCTBEHHBIN.

11. Konsipa, JI.I'. OkucIuTenbHO-BOCCTAHOBUTENIbHBIEC PEAKIIMU: METOIUUECKHIE YKa3aHUs K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XUMHs» [ OOy4yarouMxcs BCeX HallpaBJICHUN
NOJArOTOBKM W crenuaibHocTeil Bcex ¢(opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Maruutoropckuii roc. Texunueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

12. Konspa, JI.I'. OkucIuTenbHO-BOCCTAHOBUTENbHbBIE PEAKIUU U DICKTPOXHUMHUYECKUE
MPOIECChl: METOJMYECKasi pa3paboTka K CaMOCTOSATENBHOM padoTe aisi 0OydaromMXcsl M0 BCEM
HAIpaBJICHUSAM IOATOTOBKH M CIEHHUAIBHOCTAM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapaciok, O.P. Mynnuna; Marautoropckuili roc. texHuueckui yH-T uMm. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2017. — 41 c. — TekcT : HEMOCPeACTBEHHBIH.

13. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TPOLECCHI: METOJUYECKUE YyKa3aHHA K
nabopaTtopHoil paboTe MO NUCHUIUIMHE «XUMHUS» JUIsi 00Yy4aroIIUXCS 1O BCEM HaIpaBIICHUSM
MOJrOTOBKH W CIEIHAIbHOCTSIM Bcex ¢opm oOyuenus / O.A. Mwumypuna, H.M. Poauonosa;
MarnuTtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 ¢. — TekcT : HEMOCPeACTBEHHBI.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypehb:

IIporpamMmMHoe oGecnieueHue

Haumenosanue I10 Ne noroBopa CpoK IeHCTBHS JITUIICH3UH
MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s [[1-757-17 ot 27.06.2017 27.07.2018
KJIaCCOB)

MS Office 2007 |y, 135 41 17.09.2007 Geccpouo
Professional

FAR Manager cB00O1HO pacnpocTpansemoe [10 6eccpodHo
7Zip cB00OIHO pactipoctpansemoe [10 0eccpovHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue xypca CchlIKa
Mexnynaponanas crnpaBouHass cuctema «llommpen»|URL:
polpred.com orpacibs «O0pa3oBaHue, HAYKAY) http://education.polpred.com/

Harnmonansnas nHpopMamonno-ananutrueckas cuctema|URL:
— Poccutickuit unnekc mHayunoro nutuposanust (PUUHL])  [https://elibrary.ru/project_risc.asp

IMouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EnuHOe OKHO JocTyma K

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




denepaibHOE TOCYAPCTBEHHOE OI0/KETHOE YUPEIKICHHE
«DenepasbHbII UHCTUTYT MPOMBIIIIEHHON
COOCTBEHHOCTH)

URL: http://www1.fips.ru/




9 MaTepuajIbHO-TEXHHYECKOE o0ecniedeHne TMCUUILTHHBI (MOLYJIs1)

MarepuanbHO-TeXHHYECKOe 0OecTiedeHEe TUCIUIUINHBI BKIFOYAeT:

Y4eOHble ayaUTOpPUM ISl TPOBEACHUS 3aHATHH JEKIMOHHOTO Tuma. OcHalieHue:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEauH U MPeICTaBICHUS HHPOPMALIUH.

VueOHbIC ayqUTOPHHM JJIsI TPOBEICHUS JTaOOPATOPHBIX 3aHATHH, TPYHIOBBIX |
WHIWBUIYAIBHBIX KOHCYJIbTALMH, TEKYHIET0 KOHTPOJS W IPOMEXKYTOYHOH aTTEeCTAIlHH.
Ocnamenne: O0opynoBaHHe Ul BBITOJHEHUS JIaOOpaTOpHBIX paboT, XUMHYEcKas MOoCy/a,
peakTuBbl, Harnsiapie MaTepualibl: TaOIHIIbI, CXEMBI, TUIAKATHI.

[Tomemenus 11 camocTosiTenbHON paboTel oOyyaromuxcs. OcHamenue: [lepconanbHble
komrbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M C JIOCTYIOM B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BATEIFHYIO CPEY YHUBEPCUTETA.

[Tomemenust Juis  XpaHeHHs ¥ OPOPHIAKTHUECKOTO OOCTYKUBaHHS y4eOHOTO
obopynoBanus. OcHamenune: Cremiaxu, cedsl Ui XpaHEHUs Y4eOHOTO 00OpYIOBaHMSL.
WHCTpyMEHTHI U1 peMOHTA J1a00paTOpHOTo 000pYAOBaHUS.



HPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM paboThl 00y4aromuxcs

CamocrosiTenbHasi paboTa oOOydaromuXxcs MOApa3JesieTcss Ha ayJAuTOPHYIO, KOTOpas
IIPOUCXOJUT KaK BO BpeMs JIAOOPATOPHBIX 3aHATHM, TaK M Ha IUIAHOBBIX KOHCYJIbTAIMSAX, W Ha
BHEAYIUTOPHYIO, IPOUCXOJISIIYI0 BO BPEMS MOATOTOBKH OOYYAIOIIUMUCS OTYETOB 10 JIA0OPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JTOMAIIHUX 3aJaHHH.

AynuTopHas caMOCTOsTElIbHas paboTa OO0yYaromMXCs MPEANojiaracT IMPOXOXKIACHHE
TECTHPOBAHUS 0 KAXKIOMY pa3zielly JUCIUILTUHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U TPAKTHUCCKUE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOro IOHMMAHHS H3YYCHHOrO MaTepuaia. TecTsl
MOCTPOCHBI €IMHOOOPA3HO: K KaXKJAOMY BOIPOCY MpPENIaraeTcsi YeThIpe BapuUaHTa OTBETOB, CPEIH
KOTOPBIX OJUH WM HECKOJIBKO NpPaBHIbHBIX. OOpaboTKa pe3yslbTaTOB OCYIISCTBIISACTCA ITyTEM
COIIOCTABJICHHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO OAIIOB B K101 Teme Kypca — 10.

BapuaHThl TeMaTHYeCKHMX TECTOBBIX 3aJaHUI VISl TEKYLIEr0 KOHTPOJIA
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHUYECKas TEPMOJAMHAMHKAY: IIEPBBIE [IECTh 3aJaHUI OLCHUBAIOTCS B
0,5 6ama, cegpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusd — B 2 Oajuia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUHN XUMUYECKONW PEAKLUU cucmema 03HAYaeT:
a) HCXOIHBIC PEareHTHI
0) NPOAYKTHl XUMUYECKOW PEAKIIUU
B) PEaKIMOHHBIN COCY]
T') HCXOJIHBIC PEareHThl U MPOIAYKTHI PEaKIIuu

2. Ilepsblil 3aK0H (MepBOE HAYAJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKH 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

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

3. B sk30TepMuveckoil peaxium:
a) PHTAJIBIINS PEAKIIMOHHOM cucTeMsl nossimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEAKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHUE PEAKIIMOHHOIN CHCTEMBI ITOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATH!

a) AUcr B) Q 101327
0) AH°298 r) AHcr

5. Kakue u3 npuBeIeHHBIX PEAKIHUM SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N2+ 3/2 H= NHs , AH = — 46 K][x/M0J1b
0)H2+4/20.=H20, AH = -242 K]I»/Mob
B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/moib
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»/mMonb

6. Kakasg u3 HanmMcaHHBIX HMKE PEaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 = NO

6) N+1/202=NO r) NH3+ 5202, =2NO +3 H20
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU () + CO (1), mormotuinock 22 /K TemIoThI.

OHTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hust peakimu  NiO ) + C (pagur) = Ni ) + CO (. Ompeznenure BO3MOXKHOE HAaIrpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEaKLIUY IPU CTAaHAAPTHBIX YCIOBUAX U IpuU Temieparype 627°C.

BemectBo AH®298 (KJIx/M0J1B) S8 (x/Monp*K)
NiO —239,7 38
C (rpagur) 0 5,74
Ni ) 0 29,9
CO v -110,5 1974

B otBeTe ykaxute 3HadeHus dHepruw [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEPAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHseTcst SHTPONUS PU PA3TI0KEHUN KapOoHaTa KabIHs?
a) yBEJIMYUBACTCS B) HE YMEHbBIIIAeTCs
0) yMeHbIIIaeTCst I') HE 3HaI0

10. JTanHas peakius:

2KClO3 (tBy —2KCl (18)+302 (1) AH<O

MO3KET CaMOIIPOU3BOJIHO MPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo teme «XuWMHUecKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC M IISATOC
3aganusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceaAbMO€E, BOCBMOE, OEBITOE M AeciaToe — B 1 Oami, a
OJWHHAIIATOE — B 2,5 Oaiia.

Tecer Ne 1

1. Pazgen XuMuM, U3y4arolMi CKOPOCTH U MEXaHU3Mbl XMMUYECKHX pEaKIUil, Ha3bIBAETCs
a) XUMH4ecKasi TepMOJUHAMUKa
0) TEpPMOXUMHS
B) XMMHMUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW peakluu — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PAaCXOyeTCsl OJTHO U3 UCXO/IHBIX BEIIECTB
0) M3MEHEeHNEe KOJMYECTBA BEI[ECTBA PEareHTOB (WM MPOAYKTOB) PEAKLIUU B €IMHUILY BPEMEHH B
enuHuIEe o0BeMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKI[MK K MOMEHTY OKOHYAaHUs PEAKLIUU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMUYECKOW PeaKInu?
a) momb 11 ¢ !
0) 6e3pa3zmepHas BETMYMHA
B) MOJIBZ C
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEeaKIIni?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa PeaKkIIMOHHOTO cocy/a
5. CocrosiHue XMMHUYECKOTO0 PaBHOBECHS OOPATHMBIX IMPOLIECCOB KOJMYECTBEHHO XapaKTepHU3yeTcs

a) paBHOBECHBIMU KOHIICHTPAIUSMH ITPOJTYKTOB PEaKIIUN
0) pHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaetcs Boipaskenue st ckopocTtu peakiuu 4 NO ) + 6 H2O =4 NH3 () + 5 02 (p)



a) V=K[NOJ*[H20] 6) V=Kk[NHs][02] B)V =k[NOJ*[H20]°
7. Kak 3anumiercs BeIpakKeHHUE J1s1 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) Kr = [C][D]/ [A][B]
B) Kp = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha TuarpaMMe IMmoKas3bIBaeT 3HaYCHUE TeIIOBOro A (dexra peakium?
a)l E * .
4
0)2 2

B) 3 X
NV
— A\

XOJ1 peaKInu

&
<«

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pAKEHHOW HA TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpMHUYECKAsT PEAKITUS

B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEIIAeTCs BICBO.

a) MPY TIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBILICHUHU TEMIIEPATYpPbl

B) TIPH TTOBBIIICHUY JTABJICHUS
11. Jns peakuuu C) + 2 H 2 () = CH 4 () ipu HEKOTOPOI TemMnepaType KOHCTaHTa PaBHOBECHSI paBHA
0,8. PaBHOBECHAsI KOHIICHTpAIMs BOJOpOia paBHa 1,2 MOJIb/1I. BEIYHCIUTE UCXOAHYIO KOHIICHTPAITUIO
BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOph»: TepBOe 3aJaHUE OICHHWBAaeTCS B | Oamr, BTOpoe, TPEThe,
4eTBEepTOE, MATOE U IIeCToe 3aaHus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. s ypaBaenus peakiuu CuU SO4 + KOH — ... cokpalieHHOE HOHHOE YPaBHEHHE 3aIUIIETCS B BUJIC
1) 2K*+ S04 = K3S04
2) Cu?* + S04% + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSOs+ 20H™ = Cu(OH)2d + S04~
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xsopuaa Hatpust 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 HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xjaopuaa xpoma (I1I) cnegyer
1) 100GaBUTH COJITHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOp BOJOM



4) TOBBICHTBH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBICHHBIM W3 TUApPOCYIb(paTa KalblUs W BOJBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanaTta cepedpa pasna 3,27-107 r/ 100r H20. Onpenenurte npou3BeNcHUE
pactBopumoctu Ag2C204
1)510"  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8

7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJIMYECTBAa BEILECTBA K 00bEMY BOJIBI

3) Macchl BEIIeCTBa K Macce pacTBOpa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnma®bIM 351eKTpOoarTaM OTHOCUTCS ...

1) rEaPOKCHI aMMOHHUSI

2) TUAPOKCH] KaJus

3) XJIOpHI KalbLusg

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPbI MHOTHX COJIEH MOTYT MMETh INEIOYHYIO HIIM KUCIYIO CPEy.
[IpyuunnoOii 3TOTO ABIAETCA ...

1) snexTposu3 cosei

2) IUCUPOTOPIHUOHUPOBAHHUE COJICH

3) ruapaTHpOBaHHE COei

4) THAPOJIU3 COJICH
10.3nauenne PH uucroit Boas! mpu 25°C cocTaBiseT

1)1 2)7 3)0 4) 10
I[I/ICHepCHLIe CUCTEMBI

B Ttecrax no teme «/lucnepcHbIE CHUCTEMBI»: NEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJaHUS
olLleHUBarOTCs B 1 6aut; mATOE M 1IecToe 3aJaHus - B 3 Oana.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomasie 100 HM

3) ot uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
TTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJ
3. JIst KaKoro JIEKTPOJIMTA TOPOT KOArYJISIUU KOJUTOUIA C MOJI0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIM?

1) xmopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI

KaKOH 2JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3aropa?

1) xmopun xenesa (111)
2) Boja
3)  rUApPOKCHUI Kaus



5.  IIpm B3aumopneiictBuu 20 mu 0,001H nmurpara cBunna (1) ¢ 10 ma 0,02H cynbdara kamus
obOpasyercst 305b cynab(ara cBunma (Ill). K kakoMy smekTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (ha3bl MpH MMEeKTpoIH3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy
6. B nBe kos6b HAIMTO 110 50 MIT 307151 TUAPOKCH A Kene3a. st TOro 4ToObl BBI3BATH KOATYJISIIHIO
307151 TOTpeboBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiul Kaxaoro dJIEeKTPOJIUTA.

OKHCINTENHLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4EeTBEPTOE U MATOE 3aMaHus oneHuBaroTcs B 0,5 6amia; mecroe — B 1 6ain; ceapmMoe  BOCbMOE — B 2
Oasia, a aeBsiToe — B 2,5 OaJIOB.

Teer Ne 1

1. OKUCITUTENH — 3TO aTOM, MOJICKYJIA WJIA UOH, KOTOPBIH ...
1) yBenMYMBaET CBOIO CTEIICHb OKHCIICHUSI
2) IPUHUMAECT 3JICKTPOHBI
3) oTaaeT CBOM IICKTPOHBI
2. [Iporecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIy4ae, KOT/a ...
1) HeiTpanbHBIC ATOMBI IIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HOHA YMCHBIIIACTCS
3) oTpHUIATEIbHBIN 3apsi/i HOHA YBEIHMYHBACTCS
3. 13 npexacraBieHHbIX HUXE peakiuii K OBP aucnponopioHupoBaHus PUHAIUICHKHUT . ..
1) S+ 2HNO3 = H,SO4 + 2NO
2) 2H20;2 = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  metaibl, BOAOPO/, YIIIEPOT
2)  aKTHBHbIC HEMETAJLIbI
3)  DIIEMEHTHI, HaXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CreneHu OKUCIIEHHUS KUCIIOPO/1a a) B BOJIE U 0) B IEPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar xanus B OBP, mporekaronux B KUCIOW Cpelie, BOCCTAaHABIUBAETCS JIO ...
1)  xarmona Mn%
2)  manranat-nona MnOs>—
3)  oxcuaa maprania (1) MnO
7. B peakuu, nporekatomierdr mo cxeme Cr,Sz + KNOz =2 KyCrOs + KSOs + NO okucneHuro
MIOJIBEPTAIOTCS CIIEIYIONTNE AIIEMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakiurn KMNOs + HClouy, = ... paBHa
1) 30 2) 26 3) 35

SHeKTpongnqecxne CHCTEMBI



B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 0asut; TpeThe M YeTBepTOe 3aManus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel

1. DNEKTPOAHBINA MOTEHIIUA OMPEACIIAIOT M0 YPABHEHHUIO ...

1) Hepucra

2) MenpeneeBa-Knaneipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC ranpBanmdeckoro siaementa Mg|MgSO4l|CuSO4|/Cu mpu cranmapTHBIX
YCIIOBHSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJie MPH AJIEKTPOIN3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPOI

2) cepebpo

3) a30THAas KUCIIOTA

4) KHCIIOPOJT
4. VkaxuTe cyMmy KO3QPHIIMECHTOB B ypaBHEHHHU 3JIEKTpOsin3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ®3 TOpUBENCHHBIX  OKHCIUTEIHHO-BOCCTAHOBUTENLHBIX  PEAKIUHA  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HalpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Beuucinte Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONIM3E CyiabdaTa LHUHKA, KOTOPBIHA
poBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7:1073
7. [IpuBenuTe CcXeMbl DJIEKTPOAHBIX TMPOIECCOB M MOJICKYISIPHOE YpaBHEHHE pPEaKIIHH,

NPOTEKAOMIEH MPHU AIEKTPOXUMUYECKOI KOppo3uu ranbBaHomapbl ZN|Mg B cepHOkucioii cpene. B
OTBETE YKa)XXUTE CyMMY KO3 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUH.

1) 6
2) 5
3 4
4 8

BHeayauTopHass caMoCTOsITelIbHAs paboTa 00yJarOmUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pasliely C MpopaboTKoN marepuana; o(GopmiIeHUs OTYETOB IO
nabopaTOpHBIM PabOTaM U BBITIOJTHEHHS JIOMAITHUX 3aJaHUH.

BapuaHThl TEMAaTHYECKMX JOMAIIHHUX 3aJaHUH 1JIs1 BHEAYIMTOPHOI CaMOCTOATEIbLHON padoThI
CTYJAEHTOB 110 TeMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHKA»




B momamiHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJANHAMHKA: TepBasi 3aja4a OI[CHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Hna peakuun CHg ) + CO2 ) = 2 CO ) + 2 Hz ) onpenenuTe BO3MOXKHOE HalpaBICHUE
CaMOIPOU3BOILHOTO TEUEHHUs PEaKIUU PU CTAHAAPTHBIX yCIoBUAX U TIpu Temmnepatype T = 927 °C,
€CIIU TEIUIOBOM AP PEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXHUTe: a) BbIIEIACTCS
WIA TIOIJIOUIAETCS SHEPIrus B XOJA€ peakuuu; O) NPUYMHY HAWJEHHOTO H3MEHEHHs SHTPOIMH.
Paccuuraiite TeMiiepaTypy Hadaja peakLuH.

3amaua Ne2

Boraucnure TermnoBoit addexr peakuun: CaCsz ) + 2 H2Or) = Ca(OH)2 ) + C2Hz (1), monb3ysich
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMsl pearupyromux BemecTB. CKOJIbKO TEIUIOTHI BBIIEIUTCS WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaua Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU A(PPEKT peaKIiu:
H2 @) + CO2 () =CO () + H2 O(r). TepMoxumMuuecknue ypaBHEHUS:

a) Ho ) + 7% O2 ) = H20 (), AH = -241,9 x]Ix;

6)2CO ) + 020 =2 CO2 1), AH =-566,2 xJIx.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3aganuu mo teme «XMMHYECKas KMHETHKa»: MepBas 3ajada oleHuBaercs B 1,5
Oaya; BTopas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nATas — B 1 Ga.

3amaga Nel
Peakuus nporekaer no ypaBHeHuto: Oz ) +2 CO p = 2 CO2 (. HauanbHble KOHLIEHTpaLUH

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMoi peakmuu, kornaa mnpopearupyet 30% CO? Bo CKoONbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €Cu YBEJIHMUUTh JaBlIeHHE B CHCTEMeE B JBa pa3a?

3amaga Ne2

IIpu temmeparype 40 °C HexoTOpoe KOJTMYECTBO BENIECTBA BCTYMAET B peakiuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM OTO K€ KOJMYECTBO BEIIECTBA BCTYNMHT B PEAKIHIO IPHU
temneparype 200 °C, ecnu TemmepaTypHsIii KOd((GUIMEHT CKOPOCTH Peakiny paBeH 2. Bo ckombko
pa3 U3MEHUTCSA MPU ITOM CKOPOCTH PEeaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PaBHOBECHS PEAKIINH:
Fe o + H20 ) = FeO () + Ha (1), ecniu paBHOBeCHBbIE KOHIIEHTPAIIUU PEarupyroiuX BEIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m.

3amaua Ned

Jus peaknuonHoi cucremsl: CO ¢y + H20 ) = CO2 v + Ha ) HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBECHS paBHa 1,45.

3amaya NeS

Bripazute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIINX PEAKITNMN:

N2r + 3 Hoey = 2 NH3 ), AH =-92,2 x/Ix;
COzr) +C =2 COw), AH =+160,5 x/Ix;
COq) + H20@) = CO2 () + Ha), AH =-41,1 x/]x.

VkaxuTe HanmpaBJICHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS dTUX PEAKIIUN: a) MPU MOHKEHUN
TEMIEpPaTyphbl, €CIHU JaBICHHE TOCTOSHHO; O) TpH TMOBBIIICHUH [ABJICHHs, €CIH TeMIeparypa
MTOCTOSTHHA.

Jlomamnee 3aganue Ne 3




no reme «PacTrBopsn»

B nomamnem 3amanuum mo teme «PacTBopel»: mepBas, BTOpas, TpeTbsd U IMATas 3aJaud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
oniosa (I1) ¢ motHoCTRIO P = 1,405 T/MNA?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; I') TUTP; 1) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3amaua Ne2

3aKOHUYNTE MOJCKYJSpHbIE W HANUIIUTE COKpAICHHBIE WOHHBIC YpaBHEHHSI peaKlui
B3aUMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF, + HCl —

Sb(OH)3 + H2SOs —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEaKUUi K CIEYIOIIUM HOHHBIM:

Ba?* + CrO4> — BaCrOs;

NH:* + OH — NH4OH;

ZnS + 2H' — Zn** + HS

3anaya Ne4d
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agaua Ne5

Kaxue u3 cinenyrommx coneir noaseprarotcs ruaponusy: NaxSiOs. Cu(NOs)2. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIPOJIM3a COOTBETCTBYIOIUX coyied. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agauda Neb6

Haiinute npoussenenue pactsopumoctu PhClz, eciu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

B nomamuem 3amanun mo TemMe «OKHCIMTETHbHO-BOCCTAHOBHUTEIBHBIC IPOIECCH): IMepBas
3a/1aya ornieHuBaercs B 1,5 Oasuia; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3amaga Nel

[TonGepure KOADGUIUEHTH B ypPaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKaxuTe THN KaXKI0H peakivu.

Paccumraiite 53JIEKTPOABMKYIIYIO CHIy M OIpPEACIUTE HANpaBICHUE CaMOIIPOU3BOJIBHOIO
NPOTEKaHUs TEPBOM PEAKIHUH TMPU CTAaHAAPTHBIX YCIOBHSX, WCIOJb3Yys 3HAYEHUS] OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHEIX IMOTEHIIUAIOB:

HJ + H3POs — Jo + H3POs + H2O

HNO; — HNOs; + NO + H20

H[AuCls] + H202 + NaOH — Au +NaCl + 02 + H20

NH4ReOs + H2 — Re + NHsz + H20

KBrO — Oz + KBr

3amaya No2
CocTraBbTe YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITHMN:



KMnOs + NaNO, + H.0O —

NaCrO, + H20, + NaOH —

Bi(OH)s + NaxS:0g + NaOH —

Bi.O; + C —

Mg + HNO3 (pass) —

3amaua Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIC mapbl: KNOz, KNOsz; u Pb(NOz)2, PbOo.
[Tonmp3ysick TaOMUIECH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOM peakiuu B ykazanHo cpeae (HNOs). Paccuumraiite 3HaueHue
3JIEKTPOJBUKYILEH CUIIbI PEAKIIUH.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomarHeM 3aaHuu 110 TeMe «DJIEKTPOXUMHUYCSCKUE CUCTEMBI»: IepBast 3a/1a4ya OICHUBACTCS B
1 6amm; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE ypPaBHEHUS JJIEKTPOAHBIX TPOIECCOB U MOJCKYISpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuu, MPOTEKaloued Npu padoTe TralbBaHUYECKOTO JIIEMEHTA
Co/Co(NO3)2 // AI(NOz)3/Al. Paccuuraiite D/IC (E) ranpBaHHYeCKOro 3JIEMEHTa HPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHIMAN aHOJa PaBHBIM CTaHAAPTHOMY 3HAYEHHUIO, pacCUMTaiiTe KOHIEHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mnpu koropoid DJIC rarpBaHUYECKOTO DSJIEMEHTA
ymenbutcs Ha 0,02B.

3amaya Ne2

[IpuBenute cxeMbl SJCKTPOAHBIX MPOIECCOB U  MOJEKYISpPHBIE YPAaBHEHHS PEaKIIMid,
MPOTEKAIOIINX MPHU JIEKTPOXUMHUUECKON Koppo3uu ransBanonapbl Co/Ni: a) B kucinoii cpeze; 0) BO
BJIQKHOM BO3/yXe.

Onpenenure yObUIb MAacchl aHoja MPU KOPPO3UH B KUCTOW cpere 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe 9JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX MPOIECCOB (aHOA HWHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, TIPOUCXOISIIEH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOas.

Brerancnute ¢akTuyeckoe KOJIWYECTBO METaslla, MOJYYEHHOTO Ha KaToie NpH DIEKTPOJIU3e
Co(NO3)2, ecitit 3JIEKTPOIIH3 MTPOBOAMIM B TeueHuH | 4. Bbixoa MeTasmia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE IPHUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJIAHHUE
3aganme 1. OKOHUAaHME >IEKTPOHHOH (GOPMYIHI ....65%6p . YkaxuTe
IIOJIO)KEHHE DJIEMEHTa B MEPUOAMYECKOM CHCTEME: IMEpUOJ, TpyIIy,
Tema 1. MOArpyMIy, Ha3BaTh 37eMeHT. CocTaBbTE JIEKTPOHHYIO POpMYITy aToMa
Ilepuoanueckasn AJIEMEHTA. YKaXHUTE 3JEKTPOHHOE CEMEHCTBO, METAUl WM HEMETAILI.
cucrema ieMeHTOB | CocTaBbTe  DJIEKTPOHHO-Tpaguueckyro  GopMyly JUIsl  YKa3aHHBIX
CTpOeHHUe aToMa 3JIEKTPOHOB B HOPMAJIbHOM COCTOSTHUH.
3aganme 2. VYka3zaTh BCe KBAaHTOBbIE 4YHCIA IS DJIEKTPOHOB,
OTBEYAIONINX CIIEYIONIEH MEKTPOHHOM (hopmyite Sp°
Tema 2. 3aganue. CocTaBbTe YpaBHEHMsI peaKLUi, IPU IOMOIIM KOTOPhIX MOKHO




KuciaoTHO-0CHOBHEIE
CBOHCTBA BellleCTB

OCYHICCTBUTD CICAYIOIIHNEC ITPCBPAILLICHUA
Zn — ZnO — ZnCl; — Zn(OH),—Nax[Zn(OH)4]

3aganue 1. g peakuun FesOsx) + Hor = 3Fe0k) + H20Or) ompenenute
BO3MOXKHOE HANpAaBJICHWE CAMOIPOU3BOIBHOTO TEYCHHS PEAKIUU TIPU
CTAaHJAPTHBIX YCIOBMSX M mpu Temreparype t =1227°C, ecimn TeruioBoi

Tema 3. addexr 1o 3amaHHON TeMIIepaTyphbl HE U3MEHUTCS.
Xumunyeckas VYkaxure: a) BbIIEIAETCS WIM TOIVIOLIAETCS SHEPrUs B XOf€ peakiuu; O)
TePMOAUHAMHUKA MPUYMHY HAWJIEHHOIO M3MEHEHMs SHTpOIMH. Paccuuraiite temmeparypy, Npu
KOTOPOH yCTaHABJIMBAETCS PABHOBECUE U IIPOUCXOUT cMeHa 3HaKa AG.
3ananme 2. Boruncimure TeruioBod addexr peakimmm 3Fe3Osi) + 8Alw) =
4A1LO3K) + 9FeK), MOMB3YSICh CTAHAAPTHBIMU SHTAIBIMSIMUA OOpPA30BaHUS
pearupyronux BerectB (nmpuwioxkenue 3). CKOJIbKO TeIIOThl BBIICIUTCS
(mornotuTcst) mpu 0O0pa3oBaHKU BelecTBa Fe B kommdectse 56 17
3aganme 1. TemmeparypHbiii KodpduuueHT peakiuu paseH 2,5. Kak
Tema 4. U3MEHHUTCSA CKOPOCTb pEeaklMM: a) IpU MOBBIIIEHUU TeMIeparypsl oT 60
XumMuyeckas 10 100°C; 0) npu oxakaeHUH peakunoHHOoU cmecu oT 50 o 30°C?
KHHETHKA U 3ananme 2. /liig oOpartumoit peakuuu FesOyk) + Hap = 3FeO) + H20(r)
XMMHYECKOoe 3aMUIINTE BhIpaXKeHHE KOHCTaHThI paBHOBecust AHC, kJ[x =+ 69,8.
paBHOBecHe [Tpenyioxkute criocoObl YBEINYEHUs] KOHLIEHTPALUK TPOAYKTOB PEAKIIMH.

Tema 5. PacTBOpBI

3aganue 1. B 180 M Bogs! pactBopeno 20 r cynbdara Maprasiia.
[Tomyuuncs pactBop mioTHocTHIO 1,101 r/mit. Beruucante MossipHyto,
HOPMAaJIbHYIO, MOJSUTBHYIO KOHIICHTPALUU 1 MAaCCOBYIO JTOJTIO
PacTBOPEHHOI'O BELIECTBA.
3aganue 2. CoctaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHbIE
YpaBHEHHUS PEaKIUii B3aMMOICHCTBUS B PACTBOPaX MEXIY:

Bi2(SO4)3 u NaOH; FeCls u H2S;

NH4OH u MnCly; H2SO4 u Ba(OH)z.
3aganue 3. CocraBbT€ HMOHHO-MOJIEKYJSIDHBIE U MOJIEKYJSpHbIE
ypaBHenus ruaponusa coneit NazSiOs, SbCls, Rb2SO4. Kakoe 3nauenue
pH (>7, <7) uMeroT pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHUTEJIbLHBIE
CBOJCTBa BellecTB

3aganmne. MeTo0M 3J€KTPOHHOr0 OasiaHca 1moi0epuTe Ko3pPHUIUEHTH B
YPaBHEHHSIX, YKQKUTE OKUCIUTENh U BOCCTAHOBUTEIb, HAITUIIIUTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUS U BOCCTAHOBJICHUS
H3PO3 + KMnOs + H2S04 = H3PO4 + MnSO4 + K2SO4 + H20

CuSOg4 + H3PO; + H20 = CuH + H3PO4 + H2SO4

Tema 7.
DJIeKTPOXMMHUYECKHE
CHUCTEMbI

3aganue 1. /{5 ranpBaHMYECKOTO 3JIEMEHTA, 00Pa30BaHHOTO
IUTACTUHAMU U3 METaJJIOB

Zn u Ag, NOrpyKEHHBIX B PACTBOPHI UX COJIEH C KOHIIEHTpAIle HOHOB
METaJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMy rajlbBAHUYECKOTO DIIEMEHTA;

2) HAMUIIUTE YPaBHEHHUS 3JEKTPOIHBIX MPOIECCOB U TOKOOOpa3yromien
peaKIuu;

3) paccuMTalTe MEKTPOIBIIKYIIYIO CHITY FaIbBAHUUECKOTO JICMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOL
WHEPTHBIN) U MOJIEKYJIIPHOE YpaBHEHUE PEAKIINH, TPOXOALIEeH pu
AIIEKTPOJIM3E pacIiaBa WK pacTBopa dnnekrponmTa pacruiaB CaClz .
Brruncnute Maccy MeTasuia BhIICTUBIIETOCs Ha KaToe, eCiu
AIIEKTPOJIU3 NMPOBOAWIM Tipu cuiie Toka A =10,0. B TeueHue Bpemenu = 2,5
4.Bexox Meraia o Toky Br coctapuin  98%.

3aganue 3. CocTaBbTe ypaBHEHUS JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOTEKAIOIIeH pH
NEKTPOXMUMUYECKOW KOppo3uH ranbBaHonapsl: Pb - Sn

a) B KHUCIIOH cpefie;




| 6) B aTMOC(epe BIaXKHOr0 BO3IyXa.

oakrwdE

KoHTpoJibHbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe «XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMHYECKON TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUJIbI CUCTEM.

TepmoauHaMuYeckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Bryrtpennsis sueprus. Pabora. Temiora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNIBIUS KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTaIbINA 00pa30BaHMs BELIECTBA.

TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMmIoBOH 3ddekt

XHUMHYECKOH pE€aKunu.

7.
8.
9.

10.
11.
12.
13.

BOooNooa~WONE

1.
2.

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

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

DHTponus KaK QYHKIHS COCTOSTHUS CHCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Ouneprus ['ub6ca.

Hamnpasnenue caMonpon3BOILHOTO MPOTEKAHUS XUMUUECKUX PEAKIIHA.

KOHTpOJIbeIe BOITPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckast KuHetuka. CKOpocTh XMMUUYECKOM peakliiy U METObI €€ PEryIUpPOBaHUS.
BiusiHue KOHLIEHTpaK Ha CKOPOCTh XMMHUYECKON PeaKLny (3aKOH JIEHCTBYIOIIUX MACC).
Bnusiaue Temnepatypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBalMU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCcKas AuarpamMmma.

Kpusas Maxkcsenna — bonbiimana. DHepreruueckuii 0apsep.

Karanurnueckne CUCTEMBI.

BimmstHue xaranuzaropa Ha CKOPOCTh XMMUYECKON PEaKIUU.

I'OMOreHHBIN U FeTEPOreHHBIN KaTaJIns.

KonebarenbHble peakinu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBIE PEAKILINU.

KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPATyPBhI.

®da30BbIe PABHOBECHS.

@da3oBbIe AMarpaMMBbl U1 OAHOKOMIIOHEHTHBIX CUCTEM.

KoHTpoJbHbIe Bonpockl o Teme «PacTBopbn»

[lonsitue pactBopa. PactBopuMocTs BemiecTBa. PactBopuMocCTs rasa.
PactBopel. CriocoObl BBIpaXEHHs KOHIICHTPAIIMM PACTBOPOB (MaccoBas JOJs, MOJISpHas

KOHIOCHTpard, MOJIApHasA KOHIICHTPAalHA S5KBUBAJICHTA, MOJIbHAA 0JIA, TI/ITp).

3. KommurarusHble cBOCTBa pacTBOpPOB. VneanbHbII pacTBOD.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKHIA U KPUOCKOTIUYECKUI).

5. Ocwmoc. OcMoTudeckoe napienne. Cxema ocMOMeETpa.

6. KucnorHo-ocHOBHBIE B3aMOAECHCTBHS BEIIECTB.

7. HonHas Teopusi KUCIOT U ocHOBaHMH AppeHnyca. OCHOBHbIE MOHSATHUS U TOJIOKEHHUS] TEOPUHU
Appennyca.

8.  Jluccommarus KHCJIOT, OCHOBAaHWUH M COJEH C TOYKH 3pEHUS HWOHHOH Teopuu AppeHHmyca
(mpumepsr).

9.  Crenens aucconuanuu. CUabHbIE U ClIa0ble JIEKTPOIUTHIL.



10. [uccoumanus ciaabbix meKTpoauToB. KoHcTaHTa qUCCONMAIINN.

11. 3akon pazbaBneHust OcTBaibIA.

12. Peaxiuu noHHOTO 0OMEHA MEXKIY JIEKTPOIUTaMu (Ha MpUMepe peakiuid o0pa3oBaHUs CI1adoro
ANEKTPOJINTA, OCAKA U raza).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeaeHHEe BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTeINu.

15. T'maponus conelt. Tunsl ruapoan3a CONEH.

16. KonnyecTBeHHbIE XapaKTEPUCTUKHU MIPOLIECCca TUAPOIIN3A.

17. ®akTopsl, BAUIIONINE HA IPOLECC THAPOIIN3A.

KoHnTpoJibHbIe BOonpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcrHocts. Kiaccudukanum AucrepcHbIX CUCTEM.
Konnounueie pactBopsl. JInodunbHbie U TM0POOHBIE KOIOUIBI.
Crioco0b! moTydeHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHue KOJTOUTHBIX YaCTHII.
IIpaBuno ®dasuca — [leckosa.
Y CTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuIn3aTophlL.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHTAaIHs KOJIIIOUIOB.
0. Koarynsmus KOJJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.
11. TIlpaBuno llynbue — 'apau. Koarynupytomas cnocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnexTpuyeckue CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

RHROOo~NoOGO~LNE

KoHTposbHbIe BONPochI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOIECCHI»

OCHOBHBIE TTOHATHSI TEOPUU OKUCITUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE CBOMCTBA BEIIIECTB.

Baxaee oKMCIMTETN U BOCCTAHOBUTEITH.

THUMBI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPUMEpHI).
OKHUCINTEIHLHO-BOCCTAHOBUTEILHBIN ITOTEHIIHAIL.

Ypasnenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
Hanpasnenue oKUCIUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

ONoGa~WNE

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

DnekTpoxumMmudeckue cuctembl. Kimaccudukarus 3neKTpOXUMHUYECKHUX MTPOIIECCOB.
DNEKTPOXUMHUYECKHE MTPOLECCHI, TPOTEKAIOIIUE Ha IPAHULIE Pa3iesia «MEeTalll — pacTBOP».
I"anpBannveckuii anemeHT Jlanuams — Skoowu.

DIEeKTPOABMKYIIAS CUJIA TATbBAHUYECKOTO JJIEMEHTA.

N3mepeHre 5IEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX 3JEKTPOJHBIX MOTEHIUAIOB.
CBOI/ICTBa METaJUIOB B COOTBETCTBHH C UX TMOJIOKEHUEM B Py HAMIPSIKEHUH.

6. VYpasuenue Hepucra.

7.  DIEeKTpOJu3 pacijiaBOB U pacTBOpoB. KaTogHbIe U aHOAHBIC MTPOIIECCHI.

8. OO0benuueHHbIl 3akoH Dapazes. Berxos mo Toky.

9.  Koppo3sus metamios. Kiaccudukarus KOppo3HOHHBIX TTPOIECCOB.

10. Xwumwuueckas KOppo3us.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. TIpumepsl KOPPO3UHU B KHUCIIOH Cpelie U aTMOCHEPHON KOPPO3HUH.

orwdPE



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

CKopocTh KOppo3uH.

3anmra METAJJIOB OT KOPPO3UH.

3alUTHBIE TOKPBITHUS.

DIIEKTPOXUMUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UH METAJLIIOB.
XHUMHUYECKHE UCTOYHUKH TOKa. ["allbBaHMYSCKUI1 DJIEMEHT.
XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XUMHYECKHE HCTOYHHUKHN TOKA. TOIUIMBHBIC DJIEMEHTEI.

7. OueHoYHbIE CpeICTBA /sl IPOBe/IeHUsI POMEKYTOUYHOI aTTecTaluu
IIpoMexyTouHass  aTTecTaldsds HUMEET  LEIbI0  ONPENEIUTH
3aITAaHMPOBAHHBIX PE3Y/IHTATOB O0OYUEHHS 10 TUCIMIUIMHE 32 ONPEeNICHHbIN eproa 00yueHHs.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] M OLICHOYHBbIC CPeACTBA JJsl NPOBeICHHS

NMPOMEKYTOYHOM ATTEeCTALMMU:

MNPUJIOKEHHE 2

JOCTHUIKCHUA



CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeacTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUI;

- METOJBl  TEOPETUYECKOTro H
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS CUCTEMBI. [IepBblil 3aKOH TEPMOJIMHAMUKH.

2. DHepreTuka XMMHUYECKHUX IIPOLECCOB.

3. OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

4. OHntponus. YpasHenue bosbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

5. Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

6. Xumuueckas kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHss U UCTUHHAs CKOPOCTU
peakuuu. Kunetnueckas kpusasi.

7. CKopocTb peakiui U METO/Ibl €€ PEryJIMPOBAHHUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTopsl 1 KaTaaUTHYECKUE CUCTEMBI. [ OMOT€HHBIN KaTalln3.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaIns.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHS.

13. Cwmemenne xumudeckoro pasHosecus. [Ipunuun Jle larense.

14. PactBopbl. CiocoOb! BbIpa)keHUS! KOHLIEHTPAIMK PACTBOPOB.

15. PacTBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa 3EKTPOIUTUYECKON Tuccolraluu. 3aKoH

pa3basnenus OcTBanb/aa.

16. Huccornmarus KICIIOT, OCHOBAaHUM, COJieid. AM(OTEpPHBIE JIEKTPOJIUTHI.

17.  PactBopumocTts. IIpousBeneHune pacTBOPUMOCTH. YCIOBHE OOpa30BaHHs U PACTBOPEHMS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe nmpousseneHue Bojasl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuibabie u 1u1odoOHbIE KOIIOUIBI.

21.  CTpoeHue KOJUIOMIHBIX YacTHII.

22. Koarymnsiuust KoJuIouHbIX pacTBOPOB.
23. OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBa BellecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.




CtpyKTypHBII

IInanupyemsle pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeaCcTBa
KOMITETCHIIUH 00yuemms
24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbl Dapajies. DIeKTPOHBIN MOTEHIIHAI.
25. IManpBanm4eckwmii 3emenT Jlanusmsa Axoou.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHne 3eKTpoIn3a.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBINA MPOLECCHl IPHU AIEKTPOIM3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl kopposun. CriocoObl 3alIMTH METAJUIOB OT KOPPO3HUHU.
YMetb - pemiaTth ~ pacyeTHbIE  3aJa4Ml Ilpumepnvle npakmuueckue 3a0anusa 01 IK3amena:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMapHOMN
MIPOrPAMMBIL; TOKOOOpasyromei peakuuu, BeIMUCIUTh DJIC raabBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
- IPOTHO3MPOBATh  BO3MOXHOCTH | HOHOB MeTa/uoB paBHbl: [AlI¥*]=0,001 moxns/1, [C0%*]=0,1 Momb/11.
MPOTEKAHUS CaMOTPOU3BOJIbHBIX 2. Hammcath MOHHBIC B MOJICKYJISIPHBIC YpaBHEHHS peakuuid ruaposmsa coieit: KsPOs, NaxSOg;
MPOIIECCOB B paznmuyHbix | ZNCly.

XHUMHUYCCKUX CUCTEMAX,
- COUYCTaTh TCOPHUIO U NPAKTUKY JIS
peICHU MHKCHCPHBIX 3a1a4

3. 3aKOHYNTH YpaBHEHHs PEaKIIHii, HAMMCAB MX B MOJICKYJIAPHON M HOHHOM popmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBOpa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHoCTh pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH)2); Cvm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKUCIUTEIIbEHO-BOCCTAHOBUTEBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. HammcaTp 5JE€KTpOHHBIE YPAaBHEHUS SJEKTPOIHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yronie peakuuu, BeMUCIUTh DJIC raqpBaHMUECKOro 3JIEMEHTA, €CIIM KOHLEHTPAIUH
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYISIPHOW U MOHHOM opmax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucatp ypaBHEHHs peakiuii TUAPOIH3a B MOJIEKYISpHOM U noHHOM Buje: Al2(SO4)3, KCI,
Na2SOs.

9. HamucaTb 3JIE€KTpOHHBIE YPAaBHEHHUS 3JEKTPOJIHBIX IMPOIECCOB, YpaBHEHHE CYMMapHOM
TOKOOOpa3yromiei peaknuu, BEMUCIUTh JJIC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUH
MIOHOB METAIIIOB paBHBI: [ZNn?*]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynwdar amromunus maccoit 36,4 r pactopuiu B 100 r Boapl. [IOTHOCTH MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3ymomeil peakuuu, BeIMUCIUTh JJIC rajJbBaHHYECKOro 3JIEMEHTA, €CJIM KOHIEHTpaIuu




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3aKkOHYHNTH YpaBHEHHUS pPEaKIMii, HAIIMCAB UX B MOJEKYJIIPHOM ¥ HOHHOM BH/JIE:
MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOIUHAMUYECKYIO BO3MOXKHOCTD IpoTekanus peakuun CaOg) + 2 Cpo =
= CaCs () + COq), AHr = 460 x/Ix npu craniapTHeIX ycioBusx. Paccuuraiite Temneparypy Hadaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCz)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocraBbTe ypaBHEHHSI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:
KMnO4 + NaNO; + H2SO4 —, Cr2(S0O4)3 + Bra + NaOH —.

15. Omnpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cl ) + 2 H20n
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZapTHBIX yclioBHsX. Paccuurtaiite Temmeparypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons K; S(H20)=189 JIxx/moas-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii THaposin3a B MosieKy sipHoM 1 nonHoM Bujie: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMI:
K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi mporekaer mo ypaBHeHutro Hz ¢ + 2 @) = 2 Hly. Havanbpnas
KOHLEHTpauuss Bojxopoaa 2,1 monb/n, uoga 1,5 mons/n. Bo ckonbko pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bonopozna?

19. B 640 mu Boasl pactBoprmiin 160 r xmopuna xenesa (I11). ImoTHOCTh MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXHOCTh MpoTeKaHus peakiun CSy ) +3 Oxn=
=CO; (n + 2 SO2 (1), AHy = -1075 x/Ix mpu cTaHAApPTHHIX ycIOBHAX. PaccumTaiiTe Temmeparypy
Havana peakuuu, eciiu S(CS2)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 JTxx/monb-K.

21. Peakuus uaer mo ypaBHeHuto: 2 Hz oy + So (n = 2 H2S(. HawanbHast kKoHIEHTpauus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjia npopearupyet 0,7 Monb/n Bogopoaa?

22. OmpenenuTe TePMOAMHAMUYECKYIO BOBMOKHOCTB TIPOTEKaHUs peakiuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x>k npu craHAapTHBIX YCIOBUsX. Paccunrtaiite Temmneparypy
Havaya peakiuu, eciu S(ZnS)=58 JIx/mons K; S(02)=205 Jx/mons K; S(ZnO)= 44 JIx/mons K;




CtpyKTypHBII

IInanupyemsle pe3ysbTaThl

AJIIEMEHT O1eHOYHBIC CpE/ICTBA
oOydeHus
KOMIIETCHIIMH
S(S02)=248 JI:x/monb K.

23. HauanpHbIe KOHIIEHTPAIIMU UCXOHBIX BemecTB B peakiuu: 2 SOz () + O2 () = 2 SO3 (1) Ob1IH
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1n O2. Bo cKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Mmonw/1 SO2?

24. B pactBope optodochoproit kuciaorel mMacco 1200 r m mnotHocThio 1,153 r/mn
coaepxutcs 312 r HsPOa. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnaners - HaBBIKAMH MTPUMEHEHHS OCHOBHBIX Ilpumepnsvie npakmuyueckue 3a0anus 01a IK3IAMEHA:

XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. dnsa peakunu CHy ) + CO2 ) =2 CO () + 2 Hz () onipenenute BO3MOXKHOE HaINpaBICHUE
CaMONIPOM3BOJILHOTO TEYCHHS pPEAKLUWU IPH CTAaHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecnm TennoBoii G PeKT peakuuy 10 3aJaHHOH TeMIepaTypsl He H3MEHHUTCA. YKaKHUTe: a)
BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MpUUMHY HAWICHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTpPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIUX PEaKIUi
Nowy + 3 Haopy = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBiIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX pEaKLUi: a) PU MOHMWKEHUU TEMIEPaTyphl, €CIM JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOJIBbKO MWITHIIUTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpelyercs uist mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJIIPHBIE YpPaBHEHUS THIpPOJIM3a COOTBETCTBYHOIIUX couiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3omb ruapokcuaa Maraus nonydeH nyrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl2 u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
dbopMyity ero MULEIIBI.

6. PaccumTaiiTe 3lEKTPOABHXKYIIYIO CHJIYy M OINPEICIUTE HAMpPaBJICHUE CaMOIIPOU3BOJIBHOTO
MPOTEKAaHUS PEaKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3ysd 3HAUYEHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MoTeHIHanoB HJ + H3POs — Jo + H3PO3 + H0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX TMPOLIECCOB U MOJEKYJSPHbIE YpaBHEHHs peakiuil,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Onpenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJIH CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbT€E MIEKTPOHHO-MOHHBIE YPABHEHUS DJICKTPOIHBIX MPOLECCOB (aHOI MHEPTHBIN) U




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIICH mpu dnekTponuse pactBopa CoSOs,
Beruuciure pakTryeckoe KOJTMYECTBO METala, MOJyYeHHOTO Ha KaToJIe PH JIEKTPOIIH3E
Co(NOg)2, eciu 351eKTpOIM3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHHUIO C PACUETHBIM.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHasi arrecTanus IO JUCHHUIUIMHE «XHMHUS» BKIIOYACT TEOPETHUYECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOAUTCS B (opMe
JK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJIUTCS B YCTHOM (hopMe MO 3K3aMEHALMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJMYHO» (5 OamioB) — oOyyarommuiics JEMOHCTPHUPYET BBICOKHH YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaroIIMIICS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUWTENIbHbIE OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHS TpPH aHAJUTUYCCKUX OIEpalusX,
nepeHoce 3HaHW U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIC CUTYALIUU.

— Ha OLIEHKY «YyIOBJIETBOPHUTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
ypOoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIMI: B X0/Ie¢ KOHTPOJIBHBIX MEPONPUATUN JOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWH, HAaBBIKOB, OOyUYarOIIUIiCS
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH OMEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU TPU HUX
NepeHOoCce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeY/0BJIETBOPUTEIbHO» (2 0amia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6omee 20% TEOpPETHUECKOTO Marepuaia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKHA, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OIICHKY «HEeYyI0BJIETBOPUTENbHO» (1 Oamr) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHMS U OObACHEHMs UWHPOpPMAllMM, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1ad.



