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Jluer akryasamzannn paboueii nporpaMmbs

PaGouas nporpamma nepecMoTpena, obcykiaena n ojo0pena uis peannsannn 8 2020 - 2021
yueOHOM roay Ha 3acenanuu kadeapb XuMun

[Tporokon or 01 ceyrsabps 2020 r. No |
3as. kadeapoit 7 4 H.J1. Measannx

Pabouas nporpaMma nepecMoTpena, 00cykaeHa H 0400pena Ui peanusauun s 2021 - 2022
yueOHOM roay Ha sacepanun xadpeapsr Xumuu

[Iporokon or 20 . Ne
3ag. kadeapoi H.JI. Mejiannk

PaGouas nporpamma nepecmoTpena, o6cyKacHa u oj100pena s peannzanun B 2022 - 2023
yueOHOM roay Ha 3aceaanun kadgeapbt XuMuu

[Iporokosr ot 20 r. Ne
3as. kadenpoii H.JL. Measuunk

Pabouas nporpamma nepecmoTpena, obcyikaeHa u ojo0pena juisa peannsaumu 8 2023 - 2024
yueOHOM rojty Ha 3aceaanuu kadeaps XuMmuu

[Tpotokon or 20__r. Ne
3as. kadeapoi H.JI. Mesnuk

PaGouas nporpamma nepecMoTpena, 00cyxaeHa u ogo0pena juia peannsanun B 2024 - 2025
yueOHOM oty Ha 3ace/iannn Kadeapsl XuMHuH

[lpotokon ot 20 r. Ne
3as. Kajenpon H.JL Mesinunk




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHHUI; pPAa3BUTUE HAaBBIKOB
CaMOCTOATEIILHON Pab0Thl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUHU TIPU U3YUYCHUH
CIIELIMAIBbHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHUYECKOM NESITEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

JucuunnrHa XuMus BXOAUT B BapMATUBHYIO 4acTh y4eOHOIO IUIaHa 00pa30BaTelbHOM
IIPOrPaMMBlI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe porpamMmsl cpeHel o011e00pa30BaTeIbHON IKOIbI

3HaHus (YMEHHMs, BIaJEHUs), NOJyYeHHbIE NIPU U3YYEHUU JAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIIUHCSA OJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIMU

[TK-13 crnocoOHOCTHIO MPOBOIUTH SKCIIEPUMEHTHI 10 33JJaHHBIM METOIMKaM, 00padaThiBaTh U
aQHAJIM3UPOBATh PE3YJIbTATHI, ONMUCHIBATH BBHIIIOJIHEHUE HAYYHBIX UCCIEA0BaHUM, TOTOBUTh
JAHHBIE NIl COCTABJICHUS HAYYHBIX 0030POB U IMyOJIMKAIIUN

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

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHSI HAYYHBIX TCOPHUH;

- METO/IbI TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
00/1aCTH XUMHH

Ymerthb - pemiath pacyeTHbIC 33aJ]aul MPUMEHHUTEBHO K MaTepUaIly IPOrPaMMBbI;

- IPOrHO3UPOBATH BO3MOKHOCTE IPOTEKAHUA CaMOIIPONU3BOJIbHBIX
MPOIIECCOB B PA3IMYHBIX XUMMUYCCKHX CHCTEMAX;

- IPOBOAUTDL SKCIICPUMCHTAJIIBHBIC UCCIICAOBAHUA 110 3aJaHHBIM METOJJUKaM
B cdepe nmpodeccruoHaNbHON 1eATeTbHOCTH

Brnaners - HaBBIKAMU IIPUMEHEHHUSI OCHOBHBIX XUMHUYECKHX 3aKOHOB B
poeCCHOHAIBHON JEATENHHOCTH;

- METOJMKaMHM UCCIIEIOBAaHUS U HaBBIKAMHU paOOTHl B XUMHUYECKOM
nabopaTopuu;

- CIOCOOHOCTBIO AaHATTU3UPOBATH PE3YIbTATHI UCCIIEAOBAHUIMA
MPUMEHUTENBHO K cdepe mpodeccnoHanbHOM e TeNbHOCTH




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJIs)
OO6mmast Tpy1I0€MKOCTh JUCIUIUITMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaa. vacoB, B TOM 4uCIIe:
— KOHTaKTHas pabora — 52,8 akaj. 4acoB:

—ayauTopHas — 51 akaj. 4acos;

— BHeaynuTopHas — 1,8 aka. yacoB
— caMocCTosTeNbHAs paboTa — 55,2 aka. 4yacos;

®dopma aTTecTaluy - 3a4ET

AynutopHast § s
o KOHTaKTHas pabora = = ®dopma TeKyIero
=
= B aKal. 4acax o Bun KOHTpPOJIL
Paznen/ Tema 3 (B akan ) E B . P Kon
2 8 © | camocTosTeNnEHOM | ycmeBaeMOCTH H
JACITATUTAHBL 5 E o« ., | KommereHIHMH
Q & paboTbI POMEKYTOUHON
© n1a6. | mpakr. | €8
Tlex. : PaKT. =19 aTTeCTalHH
3aH. 3aH. | O &
1.
- CaMOCTOSITEIIbHOE
u3ydeHue y4eOHoH
U Hay4YHOH 3amura
1.1 XuMuaeckast Y .
6 421 8 JIUTEPATYPHI; KOHTPOJIBHOM I1K-13
TEePMOJANHAMHKA
- peuieHue paboTHL.
KOHTPOJIBHOM
paboTHI.
- opopmiieHue
oTyera 1o
nmabopaTopHOit
pabore; 3amura
- perieHne JTa00paTOpHOI
1.2 Xumnueckast KHHETHKa 4 2 7 JIOMAIIHETO pabotsl. JlomaiHee IK-13
3aganus Ne 2; 3aganue Ne 2.
2 - camocrositenbHoe |  TecTupoBaHue.
u3ydeHune yaeOHon
U Hay4yHOH
JUTEPATYPHI
- oopmieHue
oTyera 1o
naGopaTtopHOH
pabore; 3amura
- pelrieHne JTabopaTOPHOI
1.3 PacTBOpBI 8 421 10 JIOMAIIIHETO pabotsl. JlomaiHee IK-13
3aganus Ne 3; 3amanne Ne 3.
- camocrositenbHoe |  TecTupoBaHue.
n3ydeHune yaeOHon
U Hay4yHOH
JIUTEPATYPBI.




- oopmieHue
oT4eTa 1o
nabopaTtopHoOn 3amura
1.4 TucriepcHbIE CHCTEMBI 4 2 6 padore; AabopaTopHoi IK-13
- CAaMOCTOSITEIIBHOE paboThI.
u3ydeHue yueObHoit | TectupoBanue.
Y HAYIHOH
JIUTEPATYPBI.
- oopmieHHE
oTYeTa Mo
nabopatopHon
paborte; 3amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTENHHbIC 4 2 6 JIOMAIITHETO paboTsl. lomariHee IK-13
MIPOLIECCHI 3amanus Ne 4; 3amganue Ne 4.
- camoctosTenpHoe |  TecTupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
- oopmneHue
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura
- perieHne 7Ta00paTOpHO
1.6 SMeKTPOXHMEICCKAE 8 321 18,2 I[OI;VIaIHHCFO pa60TLIP)10hp4amHee I1K-13
CHCTEMBI
3amanusg Ne 5; 3aganue Ne 5.
- camocrositensHoe |  TectupoBanwme.
M3y4eHrne yueOHon
U Hay4HOH
JUTEPATYPEI.
HWroro no pazneny 34 | 17/61 55,2
Hroro 3a cemectp 34 17/61 55,2 3a4ET
HWroro no aucuumninHe 34 17/611 55,2 3a4yer TK-13




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mnpemonaBaHUS IUCHUIUIMHBL «XUMHS TMPUMEHSETCS TPaJAUIIMOHHAS
nH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoxXosAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIOKEHHE MaTepuana B AMCHMILIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe NeKInii-Oece bl TN UAajIora C ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIUU MOTYT HMCHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
IIOMOLIBIO JIEMOHCTPALMH SIBJICHHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YAN3aI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aUMOOOy4eHHUsl (MapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpPMYIHPYIOT OOOOIICHHBIC BBIBOJBI II0 CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, H3y4YeHHE OCHOBHOTO W JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNbHas paboTa o0yJaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TIpenoaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOKHOMY U 3aKIIIOYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHNH pyOEKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 33Ja4aMu, CTOSLTUMHI
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOHWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAY C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUaIOIMMMCsT TIPEAIaraloTcsl TECThHl W 33/a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000E€ BpEeMsl TPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommMXcst
[Ipencrasneno B mpunoxenuu 1.



7 OueHoYHbIE CPEeACTBA AJI NPOBEACHHUS MPOMEKYTOYHOM ATTeCTAUHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBbl xumuu: yueouuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Konsina, JI. T'. Xumus : yueObnoe mocobue / JI. I'. Komsna, JI. T'. 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 obpamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonoJiHMTeIbHAS JIUTEPATypAa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit 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 obpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-1 um. I'. 1. Hocoa. - Marauroropck : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 22.10.2019). - MakpooObekT. - TeKCT : ANMEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuaeonoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObeKkT. - TeKCT : AJIEKTPOHHBIN. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHS
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T UM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIN. -
Ceenenus noctynabl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TeXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zg., mepepad.- M.: Beicmr. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkuii cnpaBouHuk ¢(usnko-xumuveckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. I[lonomapeoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®@emopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBECHHBIMN.

7. VI3BecTHs BBICIIUX YU€OHBIX 3aBeIeHUN. XUMHUS U XUMUYECKasi TEXHOJIOTUSI:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
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r) [Iporpammuoe oG6ecnneuenue u UHTEepHET-pecypehbI:

IIporpammHoe obecnieyenne

HanmenoBanne .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN

MS Windows 7
Professional(mms  [[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
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 Geccpouno
Professional
FAR Manager CBOOOHO pacmpocTpaHsIeMoe OeCcCpoOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HazBanwue xypca

CchUIKa

OnekTpoHHas 0a3a TepUOAMYECKUX u3naHui East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HaLII/IOHaHBHaH I/IH(bOpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucrema — Poccumiickmii  mugekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

ITouckoBass cuctema Axagemus Google (Google
Scholar)

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

WNn¢popmannonHas cucrema - EnuHoe okHO J0CTyma K
MH(POPMALIMOHHBIM pecypcaM

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

®denepanbHOE TroCy1apCTBEHHOE OIOIKETHOE

yUpeXKICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH)

Eﬁﬁgﬁﬁaﬂ Tocynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl 6ubanoreku MI'TY um. I'.1.
HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHUILITHHBI (MOLYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obecrieucHue JUCIIMITIIMHBI BKJIIFOYACT:

YueOHble ayauTOpUU IS TMPOBEIACHUS

3aHATUA  JIEKIIMOHHOTO

THUIIA.

OcHalieHue:

MyJ'IbTHMe,Z[HfIHBIe CpCACTBA XpaHCHUS, IICPEAAYUN U ITPCACTABICHUA I/IH(i)OpMaL[I/II/I.

VYueOHsie

ayTUTOpUU

JUIA IMPOBEACHUA

1a0b0paTOPHBIX

3aHATUM, TPYNIOBBIX

WHJMBUIYaJIbHBIX KOHCYJIbTAI[MM, TEKYLIErO0 KOHTPOJIS U MPOMEKYTOUHOU aTTecTanuu. OcHalleHue:
OO6opynoBanue IJisi BBITIOJIHEHHS JTA0OPATOPHBIX pabOT, XMMHYECKasi TIOCY/a, peakTuBbI, HarmsaHbie
MaTepuabl: TAOIHIIBI, CXEMBbI, TTaKaThI.

[Tomemenust st caMocTosTENbHOW paboTel oOydaromuxcs. OcHamenue: [lepcoHanbHBIC
kommbeioTepsl ¢ maketom MS Office, Beixomom B HMHTEpHET W ¢ IOCTYNIOM B DIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomerienust A XpaHeHUsT U NPOPUIAKTHIECKOT0 00CTyKUBaHUS Yy4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1Ji1 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
nabopaToOpHOTO 000PYJOBAHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAaMOCTOATEIbHOI PadoThl 00y4aK0IMXCS

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMs JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAYIUTOPHYIO, MPOUCXOMAAIIYI0 BO BpeMs MOJTOTOBKH CTYAEHTaMU OTYETOB IO J1a0OpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMoOCTOsiITelNbHass paboTa O0OydYaroIIMXCS —IpeArnoyiaraeT  IMPOXOXKJIECHUE
TECTUPOBAHUS MO KAXKJAOMY pa3zeily TUCHUILTUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3aJlaHusl, OTBETHl Ha KOTOpbIE TPEOYIOT TIyOOKOro MOHMMAHHSA H3YYEHHOro MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXIAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHUS TMOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eCckasi TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECIATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

=

IIpu paccMOTpPEHUU XUMHUECKON PEeaKLUu cucmema O3HAYaer:

a) HUCXOIHBIE peareHThl

0) MPOAYKTHl XMMUYECKON peakuu

B) PEaKIMOHHBIN COCY]

I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIu1

2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
06) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiun otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

4. CranaapTHble TeIoBble 3P (HEKTH TPUHATO 0003HAYATH:!

a) AUcrt B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwue u3 npuBeJICHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K]JI»/Mo01b
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HammcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe oOpa3oBaHUs okcuaa azora ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 O, = NO

6) N+ 1/20,=NO r) NHs+ 520, =2NO +3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () *+ C (rpagur) = CU () + CO (), mornotuiioch 22 k/JIk TEMIOTHI.

DHranbeus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Hua peakmmu  NIiO o + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HAIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEAaKLIMU IPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

BemtectBo AH®95 (KIx/MOB) S°9s (Jx/Momp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mb0Oca mpu CTaHIAPTHBIX YCIOBHUSAX, IPH TEMIIEpPAType
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 u3MeHsIeTCs SHTPONHSI IIPHU Pa3IOKEHUU KapOoHaTa KabIus?
a) YBEJIMYUBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. Maunas peakiusi: 2KClOs (tg) —2KCl (15)+30; (), AH<O MoxkeT caMonpon3BOIbHO IIPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo Teme «XHMMHUYECKas KHHETHKA». IEPBOE, BTOPOE, TPEThE, YCTBEPTOEC M IIATOC
3amaHusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceabMOE, BOCBMOE, IEBITOE U IEeCATOE — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oainia.

Tecer Ne 1

1. Pazpen xumuu, U3y4aroluIuil CKOPOCTH U MEXAHU3MbI XUMUYECKUX PEaKIni, Ha3bIBACTCS
a) XUMUYeCcKasi TePMOIUHAMUKA
0) TEpPMOXUMHS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOU PEaKIIUU — ITO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTBIO PaCXOAYeTCsl OJTHO U3 MCXOTHBIX BEIIECTB
0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOAYKTOB) PEAKIIMU B €IMHUILY BPEMEHH B
enuHuIEe o0bema
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKluu
3. B kakux eJMHUIIAX BBIPAKACTCS CKOPOCTh XUMUYECKON peaKium?
a) MOIb 1 ¢
0) 6e3pa3zmepHas BETMYMHA
B) MOJIb” C
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEaKIIHii?
a) OT MPUPOJIBI PEATUPYIOLIUX BEIIECTB
0) OT TeMnepaTypsl
B) 0T 00beMa peakIIMOHHOTO COCyAa
5. CocrosiHEe XMMHUYECKOTO PaBHOBECHS 0OPATUMBIX IPOIIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHue it ckopocTu peakuuu 4 NO ) + 6 HO =4 NH3 () +5 O, ()
a) V=K[NOJ*[H.0] 6) V=k[NH3][0,] B)V =k[NO]‘[H.0O]°
7. Kak 3anumiercs BeIpakKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?



a) Kp = [C][D] / [A][B’
0) Kp = [C][D] / [A][B]
B) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3blBaeT 3HaYCHHUE TEIIOBOro 3¢ deKra peakiuu?
a) 1 E %

=/
/

XOJI pEaKINK

A

A

v

9. Yrto MOXXHO CKa3aTh O PEAKIIUU, H300PAKEHHOW Ha JUarpaMMme K Borpocy 87

a) 9K30TEepMHUYECKasl PEaKIIHs

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.

a) IPU IOHWYKCHUH TeMIIepaTyphbl

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPH MTOBBIIICHUY JIABJICHUS
11. Jina peakuuu Cy + 2 H 5 ) = CH 4 () IpH HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIHsI BOJOPOa paBHa 1,2 MoJb/1. BEIUKUCINTE HCXOIHYIO KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbI»: mepBoe 3aqaHUE oOleHHMBaeTcs B 1 Oami; BTOpoe, TpeTbe,
YeTBEpPTOE, MATOE U IIeCTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {ns ypaBHenus peakiuu Cu SO; + KOH —... cokpaliieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K* + S04% = K80,
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4)1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
1 2)2 3)11 4) 13

4. Ins monmasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM
4) TOBBICHTBH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, NPUTOTOBICHHBIM W3 THAPOCYNIb(ara Kaablus W BOJIBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTMCCOIMAIINKA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanarta cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpexenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1)5.10*  2)1,16:10° 3)10,7-10°° 4)2,31-10°°

7. MaccoBas 10J1sl paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BellecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) xJopuI Kaublus

4) MaprasioBas KUCJIOTa
9. U3BeCcTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh HICIIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHOIi 3TOTO ABIAETCH ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Boswt ipu 25°C cocraBisieT

N1 2)7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHBIE CHCTEMBI»: IIEPBOE, BTOPOE, TPEThE M YCTBEPTOE 3aJIaHUs
OIIEHUBAIOTCA B 1 0ailr; IIATOE U IIECTOE 3a1aHusd - B 3 Oaia.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUJIHBIX CUCTEM

1) wmenbe 1 HM

2)  O6ombme 100 M

3) or 1 uM g0 100 aM
2. Kakue WOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOM/A, YaCTHIILI KOTOPOTO HWMEIOT
TIOJIOKUTEIBHBIH 3aps?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJIEKYJT
3. Jlast Kakoro 3IIEKTPOJIHMTA TOPOT KOAryJIsluy KOJUIOUIA C MOJI0KUTEIBHO 3apsHKEHHON YacTHIICH
JIOJKECH ObITh HANMEHBIINM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar xamus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xmopun xenesa (111)

2) Bojma

3) TUAPOKCHU] KaJus
5.  TIpu B3aumoneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedata xanus
oOpasyercst 305b cynb(ara cBunma (I1l). K kxakoMy aiekTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (ha3bl MpH MeKTpoan3e?

1) HaxomATCsS B COCTOSHHU JHHAMHUYECKOTO PABHOBECHUS



2) K Karomy

3) kaHomy
6. B nBe xon0b1 HamuTO 1Mo 50 MIT 307151 THAPOKCH A Kese3a. [|jst Toro 4ToObl BBI3BATh KOATYIISIIHIO
3051 TOTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. BeraucauTe mopor KoaryJsiui Kaxaoro dJIEKTPOJIUTA.

OKHCINTENHLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IIpOoLECChI»:. MEPBOEC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
1) YBEJIIMYUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTpHULATEJIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopuroHMpoBaHus NPUHAIICKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTHI, HAXOASIINECs B CPeTHEN YacTH HEPHOINUECKON CHCTEMbI
5. CreneHn OKHMCTIEHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekaromieii mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKkIiy, TPHUBEICHHOW B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCs B 1 68.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNSA— B 1,5 68..]'[]'[3; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra

2) Menneneesa-Kianeiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranbBanudeckoro sjiementa Mg|MgSO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBHSIX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakwue npoaykTsl 00pa3yroTcsi Ha KaToJe MPH JIEKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?

1) BOJOPOT

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPOJI
4, VYkaxuTe cymMmy KOXQQHUIMCHTOB B ypaBHEHHUH 3JIEKTPOn3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥3 TOpUBEINCHHBIX  OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIX  PEAKIUH  MPOTEKAaeT
CaMOIIPOU3BOJIHHO B MPSIMOM HAIpaBICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbruuciiute Maccy LMHKA, TOJIYYSHHOTO TMPH 3JCKTpoiu3e Cyibdara IUHKA, KOTOPBIN
npoBoAIK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:107

2) 0,05

3) 0,013

4) 6,7-107°
7. [TpuBenuTe CcXEMBI OJIEKTPOJHBIX MPOLECCOB M MOJEKYISIPHOE YpaBHEHHE pEaKIlvy,

MPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uM TanbBaHomapel Zn|Mg B cepHOKucon cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BueaynuTopHas camocTosATesbHasA paboTa OOYUJAIONIUXCSA OCYIIECTBISETCS B BHIC
U3yYEHHs JIUTEPATypPhl MO COOTBETCTBYIOIIEMY pa3eiy C MpopabOTKON Mmarepuaia; OhOpMIICHHS
OTYETOB MO J1A0OPATOPHBIM PabOTaM U BBIMOIHEHHS TOMAITHUX 3a/IaHHUI.

BapuaHTBhI TeMATHYECKHX JOMAIIHUX 32aHUI 1UIsi BHEAYZUTOPHOM caMOCTOATEIbHOM
padoThI CTYACHTOB 10 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIIEHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3agaya Nel
Hus peakumn CHy ) + CO; (n = 2 CO ) + 2 Hy () ompenenure BO3MOKHOE HamlpaBlICHHE

CaMOIIPOU3BOJILHOTO T€YEHHUS PEAKIIMU MPHU CTAHJAPTHBIX YCIOBUAX U Mpu Temneparype T = 927 oc,
eclii TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WIM TOIJIOUIaeTcs SHEpPrus B XoJe peakuuu; O) MPUYMHY HANJAEHHOTO H3MEHEHMS JHTPOIHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3agaya Ne2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy ) + 2 HyO(ry = Ca(OH); () + CoH; (), mONB3YsICH
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThI BBIACIUTCS WIN
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajaua Ne3

[To TepMOXUMUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeraoBor 3pGeKT peakiuu:
Hy ) + CO2 ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 O, "= H,O (™) AH =-241,9 x]JIx;

6) 2CO ) + 02 Sl 2 C02 () AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rnaras — B 1 6ayr.

3azmaya Nel
Peakuus nporekaer nmo ypaBHeHuio: Os ) ¥2 CO y = 2 CO; (. HauvanbHple KOHLIEHTpanuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa npopearupyer 30% CO? Bo CKOIBKO pa3 HM3MEHSATCA CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €U YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccunraiite Bpems, mpu KOTOPOM OTO K€ KOJIMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO MpU
temneparype 200 °C, ecim TEMIEPATypHbIN K03()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKkuu?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMU UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIMX BEIIECTB PABHBI:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Jisa peakuuonnoi cucremsl: CO ¢y + HoO ) = COz (yy + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mons/n. OnpenenuTe KOHIICHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALMU PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =CO» o T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IPU MOHMKCHUU
TeMIIepaTyphl, €CIIU JaBJIEeHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomamHem 3amanmm mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3a7add
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3agava Nel

B xakom o6beMe BobI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
9KBMBAJICHTA; B) MOJSUIBHOCTb; ) TUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PacTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIAPHBIC W  HAIMMIIHUTC COKPAIICHHLIC HWOHHBIC YPABHCHUA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 110 ABa MOJICKYJIAPHBIX YPaBHCHUA peaKHI/If/'I K CJICAYIOIIUM MOHHBIM:

Ba®" + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHOI KUCITIOTHI.

3amaya NeS

Kakue u3 ciemyromnmx cosneit moasepratores rugpoinnsdy: NaSiOs. Cu(NOgs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PhCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamnem 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC MPOIECCHI): TepBas
3a/ava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel

[Tonbepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUIl KaKI0N peaklvu.

PaccunTaiite SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNpPABICHUE CAMOIPOU3BOJBHOTO
MPOTEKaHUs MEPBOM pEaKIMU MPU CTAHJAPTHBIX YCIOBUSX, MCIOJB3YS 3HAYEHUS OKHCIUTEIBbHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO; + NO + H,0O

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

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnO4 + NaNO, + H,O0 —

NaCrO, + H,0, + NaOH —

Bi(OH)3 + NaS,05 + NaOH —

Bi,O; + C —



Mg + HNOs; (pass) —

3amaua Ne3

Jaubl 1Be okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOnuIel CTAaHAAPTHBIX OKHCIHTEIHbHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTAaBHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
3JIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

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

B momamnem 3amaHuu 1o TeMe «JIeKTPOXUMUYECKUE CUCTEMBD»: TepBasi 3a/1ada OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yromiel peakiuu, MpoTeKaroleil mpu paboTe ralibBaHHYECKOrO 3JIEeMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[TpuHSIB TOTEHIMAT aHOJAa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeETa/la B KaTOAHOM pacTtBope, mnpu Kotopoir DJIC rambBaHMYECKOTO 3JIEMEHTa
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBI JJCKTPOAHBIX TPOIECCOB M  MOJCKYISPHBIC YPAaBHCHHS PEaKIIHiA,
MIPOTEKAIOIIUX [IPH SJIEKTPOXMUMUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpeae; 6) BO
BJIQYKHOM BO3/yXe€.

Onpenenure yObUTb Macchl aHOJA MPU KOPPO3UH B KHCIOW cpene 3a 20 MHH, €ClId CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaya Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YpPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIUH, POUCXOAIIEH MPHU dNEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnute (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJ€ TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy cocTaBui 85%.

YKakuTe BO3MOXKHBIC TPHYMHBI YMEHBIIICHUS BBIX0/1a METAJIIA TI0 CPABHEHHIO C PACUYCTHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Ternora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (YHKLIUS COCTOSHUS CUCTEMbI. DHTAIbIN 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM A(dekT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DHrpomus Kak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TePMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»



Xumunyeckast KnHeTuka. CKOpoCcTbh XMMHUYECKOM peakLMK U METOBI €€ PETYIUPOBAHUS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XMMHYECKOW peaKIiy (3aKOH JCHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUM. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas quarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.

Karanutruueckue cucTemsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTb XUMHYECKOM pEaKIiH.

0. T'OoMOreHHBII U reTepOreHHbII KaTains.

11. KomnebaTenpHbIC pEaKIIHH.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie M HEOOpPATUMBIE PEAKLINH.

13. KoHcTraHTa XMUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BuwusHHE KOHLEHTpPALIUH, TaBICHUS U TEMIIEPaTypHhI.

16. ®da3oBbie paBHOBECHSI.

17. ®da3oBble 1UarpaMMsbl 1151 OJHOKOMIIOHEHTHBIX CUCTEM.

RO NGOk wDNE

KountpoabHubie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTsh rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas OIS, MOJISIpHAs
KOHIIEHTpALlKs1, MOJISIPHAs KOHLIEHTPALIU SKBUBAJICHTA, MOJIbHASI 1OJIS, TUTD).

3. KommuraruBHbIe CBOKCTBA pacTBOPOB. M eanbHbIid pacTBOp.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKH U KPUOCKOIIUYECKUI).

5. Ocmoc. OcMmoTuyeckoe napienue. Cxema ocMOMeTpa.

6. KuciorHo-oCHOBHbBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. VoHHas Teopusi KUCIOT U OCHOBaHWUU AppeHuyca. OCHOBHBIE MOHSTHS M TOJOXKEHUS TEOPUH
AppeHnyca.

8.  Jluccommarusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CIIA0BIC JIEKTPOIUTHI.

10. duccoumarus cnadObix 3nekTponuToB. KoHcTaHTa aucconnanum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeneHHE BOAbl. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tunponus coneil. Tunsl ruapoan3a coye.

16. KonmuecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3a.

17. ®axTopsl, BIUSIONINE HA IPOLIECC THAPOIIN3A.

KonTtpoabHbie Bonpockl 1o TeMe «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocTth. Kimaccudukanum 1ucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUTOUIHBIX PACTBOPOB.

CtpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CcTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTOPHhI.
Koarymsiuust nuo@uiibHbIX U JTHO0GOOHBIX KOJTOUIOB.
CenumeHTanus KOJJIOUIOB.

©CooNoa~WNE



10.
11.
12.
13.
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Koarynsanuus KoJsTOuaHbIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oOKUCINTENIN 1 BOCCTAHOBUTEIIH.

THIIBI OKMCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEDPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITIOTCHITHA.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DIeKTPOXUMUYECKHE CUCTEMbD

DIIeKTpOXUMHUYECKHEe cucTeMbl. Kimaccudukarus 3JIeKTpOXUMHUYECKUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE pa3/iena «MeTaul — pacTBOPY.
I"anpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHnne SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX HJIEKTPOAHBIX IMOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IMOJIOKCHUCM B PAAY HaHpiDKeHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8.  OObenuneHHsbli 3akoH Papazaes. Beixon no Toky.

9.  Kopposus meraios. Kiaccudukanust KOppo3HOHHBIX TIPOIIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpejie B aTMOC(EPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DneKTpoXMMHYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UU METAJLIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['aTbBaHMUYECKUIT S7I€MEHT.

18. XumHUYecKne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumunueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



MNPUJIO’)KEHHUE 2

7. OIIeHO‘lHLIe cpeacrea AJid MpoOBEeACHUSA l'lpOMe)KyTO‘IHOi/i arTrecranmmu
HpOMe)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpel[eJIeHHblf/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
MPOMEKYTOYHOM aTTeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
o0OyueHus

O1eHOYHEIE Cpe€acTBa

I1K-13

CIIOCOOHOCTBIO MMPOBOAUTDL SKCHICPUMCHTHI 11O 3aJaHHBIM MCTOJUKAM, 06pa6aTBIBaTB U aHAJIM3UPOBATH PC3YJIbTAThbl, ONHUCBHIBATHL BLIITOJHCHHUC HAYYHBIX
I/ICCHG,Z[OBaHPlﬁ, TOTOBUTH JAHHBIC JJIs1 COCTABJICHUA HAYUYHBIX O630p0B u Hya]'[PIKaHPIﬁ

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUIA;

- METOJBl  TEOPETUYCCKOro H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilepeyenb TeOpeTHYECKUX BONIPOCOB K 3a4€TY:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSIHUS cUCTeMbI. [IepBblil 3aKOH TEPMOJIMHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLECCOB.

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

4. OHntponus. YpasHeHue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKHU.

5. Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

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

9. OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIN KaTanus.

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

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PABHOBECHS.

13. Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle larense.

14. PactBopbl. CocoOBI BeIpakeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa MEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH

pa3basnenus OcTBaib/a.

16. Huccornmaius KHUCIOT, OCHOBaHUM, COJIe. AM(OTEpPHBIE JIEKTPOTHUTHI.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30OBaHHsI U PACTBOPEHHS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Boasl. pH.

19. I'mnpomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

20.  Jucnepcusie cuctemsl. Knaccugukanus. Jinodunbabie n 1modoOHbIe KOTIOUIBI.

21. CtpoeHnne KOJUTOUTHBIX YacTHII.

22. Koarymnsiuust KoJuIouHbIX pacTBOPOB.
23. OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBa BemiecTB. Knaccudukanusi OKUCIHUTENBHO-




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24, DneKTpOXUMHUUECKHE cucTeMbl. 3akoHbl Dapanes. DIEKTPOAHBINA OTEHLIUA.
25. IManpBanm4eckwmii 3emenT Jlanusms Axoou.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 3eKTpoIn3a.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBIA MPOLECCHl IPHU AIEKTPOIN3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.
28. Kopposus. Bugsl kopposun. CriocoObl 3a1IUTH METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:

MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN

MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU

- IPOTHO3UPOBATH BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.

MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy,

MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX,

- MPOBOAMTH AKCIEPUMEHTAIbHbIC
WCCIIE/IOBAaHHS 1o 3aJJaHHBIM
METOIMKaM B cdepe
po¢eCCuOHAIBHON eATEeTbHOCTH;

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InmotHOCTH pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHYUTH YpaBHEHUS peaKlUii, HAMKCAB UX B MOJIEKYISIPHON U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIsspHOM 1 HoHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.

9. Hamucath SJEKTpPOHHBIC ypaBHEHHUs ODIIEKTPOJHBIX MPOIECCOB, YPaBHEHHE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HanmcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuun CaO) + 2 Co) =
= CaC;y (x + CO(, AH; = 460 x/Ix npu crannapTHBIX ycinoBuax. Paccunraiite TeMnepaTypy Hadana
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
KMnQO4 + NaNO, + H,SO,4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTh Ipotekanus peakuuu 2 Cly ¢y + 2 HoOp
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu craHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/moas-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Hanucatps ypaBHEHHsI peakiliii rHaIposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COs.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuust mporekaer mo ypaBHeHuto Hy o + I oy = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mi Boast pactBopuiin 160 r xmopuna xenesa (I1I). [moTHOCTh MOTydyeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeClg) u N (H20); T.

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO; (y + 2 SO, (1, AH; = -1075 x/Ix mpu cTaHAapTHHIX ycloBusX. Paccumraiite Temmepatypy
Havana peakuuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJa 2 MOJIb/1, cepsl 1,5 Momb/n. Onpenenante BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjia npopearupyet 0,7 monb/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTh ITPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 7Zn0  + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHHIX ycnoBusx. Paccunraiite Temneparypy




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons - K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JI:x/monb K.

23. HauaspHble KOHIIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obin
pasusbl 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThiO 1,153 1/MA

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKaMH IIPUMCHCHHA OCHOBHBIX
XHUMHYECKHX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,
- METOAMKAaMH HCCIICJIOBAHUSA |
HaBbIKAMU pabOThl B XMMHYECKOH

nabopaTopuu;
- CIIOCOOHOCTHIO  AHAJIM3UPOBATH
pe3ybTaThI UCCIICIOBAaHUN

MIPUMEHUTETEHO K chepe
npodeccnoHaNbHOM e TENbHOCTH.

Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIlpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKUWU IPH CTAHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, eciu TemwoBoii s ekt peakiuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXHUTe: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHUS CIEAYIOIIUX PEaKIMM
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIxk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

3. CKOIbKO MWITHIIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CoctaBbTe MOHHBIE M MOJIEKYJIIPHBIE YpPaBHEHHUS THIpPOJIM3a COOTBETCTBYHOIIMX cousiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3omb ruapokcuaa Maraus nonydeH myrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs PEaKIUU TPU CTAHAAPTHBIX YCIOBHUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX nToTeHnanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX MPOLIECCOB U MOJEKYJSPHbIE YpaBHEHHS peakiui,
MPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQKHOM Bo3ayxe. Onpenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJI CKOPOCTh Kopposun coctaBuia 0,01 r/4.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

8. CocTaBbTE JIEKTPOHHO-UOHHBIC YPABHEHUS JICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruucnure pakTruyeckoe KOJMYECTBO METaIa, MOJIYYEHHOTO Ha KaTOIe TIPH JICKTPOITU3E
Co(NO3)2, eciu 3JIeKTpOIIH3 MPOBOAKIM B TeueHuH 1 4. Bbxoa MeTasia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHass arTecTalss IO JUCHUIUIMHE «XUMHS» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (opme mo OuseraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHOY» - OOYYAIOIIMICS JEMOHCTPUPYET IMOPOTOBEI YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEpONPUATUN JOMYCKAIOTCS OIIMOKH, IPOSBIAETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00YJAIOIUNCA HE MOXET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEIACHUS
U oObsicHeHUS UHPOpPMAIMU, HE MOXKET I0Ka3aTh HHTEJUICKTYalbHbIE HABBIKM PELICHHS
MPOCTHIX 3a7a4.



