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JIner akTyaansanuu paboueil nporpamMmbl

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

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

PaGoyas nmporpamma nepecmoTtpena, o0cyx/ieHa 1 ogoopena i peanuzanuu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu kapeapbl XUMHUU

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

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

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

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

[Iporokon ot 20 r. No
3aB. kaeapoit H.JI. Mensnuk

PaGouasi nporpamma nepecMoTpena, o0cyxaeHa u ogodpeHna uis peanu3anuu B 2024 - 2025
yueOHOM rojry Ha 3aceaHuu Kadeapsr XumMuu

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




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu1 OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTUE HAaBBIKOB
CaMOCTOATEIILHON pabO0Thl, HEOOXOAUMBIX IS IPUMEHECHHS XUMHUYECKUX 3HAHUHM TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

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

JucuunnrHa XuMus BXOJUT B 00s3aTEIbyI0 YacTh y4eOHOro IJ1aHa 0Opa30BaTEeNIbHOM
IIPpOrpaMMBEI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(hOpMUPOBAHHEIC B PE3YNIHTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

"Xumus" B 00beMe nporpamMmmsl cpeiHei o011e00pa3oBaTeaIbHON IKOIbI

3HaHus (YMEHHMs, BIaJeHUs), NOJyYeHHbIE NPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICIII/IHJII/IH/HpaKTI/IKI

be3onacHOCTb KU3HEIEATEIbHOCTH

XUMUS B CTPOUTEIHCTBE

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS TOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-1 CrniocobeH pemath NpUKIAAHBIE 33/1a4M CTPOUTEIBHOM OTPACIH, UCIOIb3Yys TEOPHIO U
MeTO/1bl hYH/IAMEHTAJIbHBIX HaYK

OIlK-1.1 Omnpenensier XapakTEpUCTHUKU (PU3UYECKOTO M XUMHYECKOIro Ipoliecca
(sBNIEHMS), XapaKTEPHOT'O AJIs1 00bEKTOB CTPOUTEIILHOM OTpaciiv, Ha OCHOBE
TEOPETUYECKOI0 M HKCIIEPUMEHTAIbHOIO HCCIE0BaHUMN

OIIK-1.2 BoinmonHsier  pacueThl  CTPOUTENBHBIX  KOHCTPYKIMM U OOBEKTOB
CTPOMUTEINIBCTBA, OLICHMBAET UX HAJEKHOCTh HUCIOJIb3Yys MaTeMAaTHYECKOE
MOJIEJTMPOBAHUE, AHAIUTUYECKYIO TEOMETPUIO U MaTEMaTUUYECKUM aHAIIN3

OIIK-1.3 Pemaer npukiagHble 3aadud ¢ MOMOLIBKO MAaTEMaTHYECKOro armmnapara,
HCIIOJIb3YS TEOPUIO M METO bl (DYHIAMEHTAIbLHBIX HAYK




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJIs)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIISECT 2 3a4ETHBIX SAMHMIL /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHas pabora — 55 akaj. 4acos:

— ayauTopHas — 54 akajl. 4acos;

— BHeayauTopHas — 1 aka. yacoB
— caMOCTOsITeNbHAs paboTa — 17 akaj. 4acos;

®dopma aTTecTaluy - 3a4ET

AynuropHas = s
o KOHTaKTHas paboTa E E Dopma TEKYILETo
Pasien/ Tema 5 (B axaz. gacax) gz Bux 3 KOHTPOJIsA Kox
R —— : g O | caMOCTOATENBHOI |  yerieBacMOCTH H KOMITETSHITHH
O g £ paboThI MIPOMEKYTOYHOH
Tex. mab. | mpakr. ' aTTeCcTalyu
3aH. 3aH. | O &
1.
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3ammra
1.1 XuMuaeckas - betniertne 11abopatopHoii OIIK-1.1
2 6/21 3 JIOMAIIHETO pabotsl. [lomairHee '
TePMOJIUHAMHKA OIIK-1.3
3aganus Ne 1; 3aganne Ne 1.
- camoctositenbHoe |  TectupoBaHue.
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
1
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3amura
- pelrieHne 1abopaToOpHON OIK-1.1
1.2 XuMnueckass KHHETHKA 2 4 3 JIOMAIIHEr o pabotsl. lomarirHee OIK- 1' 3‘
3aganus Ne 2; 3amanne Ne 2. ’
- camoctositenbHoe |  TecTupoBaHwue.
u3ydeHue y4eOHOH
U Hay4yHOH
JIUTEPATYPBI.




- oopmieHHE
oTYeTa Mo
nabopatopHoOn
pabore; 3amura
- pelieHue nabopaTopHO OIK-1.1
1.3 PactBOpHI 4 821 JIOMAIITHETO pabotsl. [lomariHee T
OIIK-1.3
3amanns Ne 3; 3amanne Ne 3.
- camocTosTenbHoe |  TecTupoBaHue.
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBI.
- oopmieHHE
oTYeTa Mo
nabopatopHon 3amura
pabore; nabopatopHoi OIIK-1.1,
1.4 Mucnepenpie cueremst 4 6 - CAaMOCTOSITEIHbHOE paboTHI. OIlK-1.3
u3ydeHue yuebHoit | TectupoBanue.
Y Hay4HOU
JIUTEPATyPBI.
- oopmieHHE
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura
15 OKHUCITUTENHHO- - pelieHue nabopaTopHO OIK-1.1
BOCCTaHOBHTEJbHEIE 2 4 JIOMAIITHETO pabotsl. [lomainHee OHK-l. 3‘
TIPOIIECCHI 3amanus Ne 4; 3aganue Ne 4. '
- camocrosiTensHoe|  TectupoBaHue.
M3yYeHHEe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- opopmiieHue
oT4eTa Mo
nmabopaTopHOit
pabore; 3amumra
1.6 DNEKTPOXUMHUYECKUE - betniere 11abopatopHoii OIIK-1.1,
CHCTOMBL 4 821 JIOMAILHETO pabotsl. [lomariHee OTK-1.3
3amaHus Ne 5; 3amanue Ne 5.
- camoctositensHoe | TecTupoBaHue.
u3ydeHue yueOHon
Y HAy9HOH
JIUTEPATYyPBHI.
HWroro no pazneny 18 | 36/61
HWroro 3a cemectp 18 | 36/61 3a4€T
HWroro no aucuumninHe 18 | 36/6U1 3a4er




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHHE MaTepuana B AMCHMIUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe JeKInii-Oece bl TN UAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKIUH-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUYEHHs, JUIS MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSL.

[ToMuMO 3TOTO B JIEKIIUU MOTYT HCIHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIb30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISAET
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
MMOMOUIBIO IEMOHCTPALUH SIBIICHUM, PEAKIIUH HIIH ITPOLIECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YATU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa HpPOBOAUTCA C pealbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHsI, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHUEM U €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOyYeHHusl (TMapHyro paboTy) TpexX BHIOB: CTaTUYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas €€ C TEXHOJOTHeW MOIyIbHOTr0 00ydeHus. BbImoaHuB
OKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI 1O CEPUH  OMBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas pabota oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0ydaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHNH pyOEKHOTO U 3aKIFOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMH 337a4aMH, CTOSITUMHU
nepes; TpernojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJTYYCHHBIX MIPU U3YUYEHUHU Kypca HAPSIAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbBIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUarOIMMMCsT TIPEIaraloTcsl TECThHl W 33/a4M B DJIEKTPOHHOM BHJIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbHO padoThl 00y4ammXxcst
[pencraBneno B mpuioxeHn 1.



7 OueHoYHbIE CPEeACTBA A/ NPOBEACHHUS MPOMEKYTOYHOM ATTeCTAIUHN
[TpencraBieHbl B IPUIIOKEHUH 2.

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

560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 01.09.2020). - Tekcr:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yueObnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. onr. guck (CD-ROM). - 3ari. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamenus: 01.09.2020). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munrypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpasa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamenus: 01.09.2020). - MakpooObeKT. - TeKCT : IJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Mumypuaa ; Marautoropckuii roc. rexunueckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpPaBHOBECHUS
npaktiukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmioBa ; MarHUTOrOpcKkuil TOC. TEXHUYECKHMA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynabl Takke Ha CD-ROM.



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

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUHUILUIMHE «XHUMHA» Ul O00y4aroluXcs BCeX HaIlpaBlICHUH
NOJrOTOBKM W  CHeUWajdbHOCTEH 1nHEeBHOW (opmbl oOyuenus [/ O.A. Mumiypuna;
Maruutoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHOW PalbOoThl MO AMCHUUIUIMHE «XUMHs» i1 00ydYarOMIMXCsl BCEX HaIpaBICHUI
MOJrOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHuToropckuii roc.
texHndyeckuid yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. —18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIuXCcs BCEX HANpaBJICHUI MOATOTOBKH M ClielHaibHOCTeH Beex (opm obyuenwus / JLT.
Konsipa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeaAcTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass kKuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XHUMHUS» 1Js 00ydaroluxcsl BCEX
HAIpaBJICHUI TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM paboTaM 1o
JUCLUIUIMHE «XUMMs» AJ1s1 00y4aroluXxcs BCeX HaIpaBIeHUN MOJArOTOBKU U CIELUAIbHOCTEH
Bcex Gopm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTka K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcsi IO BCEM HalpaBiICHUSIM MOJITOTOBKU U
crienuanbHOCTAIM Beex (opm oOyuenust / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUs K JabopaTOpHOM
paboTte Mo JUCHUIUIMHE «XUMHS» U1 00Yy4aroluXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCcTIM BeeX (opm oOyuenus / JI.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. 1. HocoBa. — MarauToropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOJUUECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUINHE «XUMHUS» ISl OOYYarOIIMXCS BCEX HAIPaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

9. Konsma, JI.I'. OkucnuTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSTEIbHON padoTe Al 00ydyaromuxcs 0 BCeM
HaIpaBJICHUAM ITOJATOTOBKH U CHEIHUATBHOCTIM Beex hopm oOyuenus / JI.T'. Komsina,



E.B. Tapactok, O.P. Mynnuna, Marauroropckuii roc. texuuuyeckuii yH-T uM. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. . HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TMPOLECCHl: METOJMWYECKHE YKa3aHusi K
nabopaTopHoil paboTe MO IUCHMIUIMHE «XUMHA» [UId OOYy4arolUXcs MO BCEM HaIPaBICHUIM
NOJrOTOBKH M CIEUUaTbHOCTAM BceX (opm obOyuenus / O.A. Mwumypuna, H.U. PomuoHoBa;
MaruauToropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 ¢. — TekcT : HemoCpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
1o Ne moroBopa CpoK JeHCTBUS TUIICH3UU

MS Windows 7
Professional(ums  |1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 | 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOIHO pacIpoCTpaHIeMOC 0OECCPOUHO
FAR Manager CBOOOHO pacIpoCTpaHIeMOe OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «IBUC»
HaunonaneHas nH()OpPMAITMOHHO-aHATTUTUYECKas
cucreMa —  Poccuiickuii  unHgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
WNnpopmannonHas cucrema - EnuHoe okHO AoCTyma K
nH(GOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

denepanbHoe rocyJIapCTBEHHOE OrOJKETHOE

yUpeKICHIE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTI

Poccuiickaz Tocynaperaennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchl onbmuorexkn MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocosa ' S '

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JMCHMILITHHBI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIIMHBI BKJIIFOYACT:



YueOHble ayTUTOpUM [JIsl TPOBEACHUS 3aHATUH JEeKIMOHHOro Ttumna. OcHalieHue:
MynbsTuMeAnHbIE CPeICTBA XPaHEHUS, Iepeau U MPeCTaBIeHUs HHPOPMAIIUH.

Y4eOHblE ayIuUTOpPHM MJIsi TPOBEIACHUSA JIADOPATOPHBIX 3aHATHM, TPYIIOBBIX U
UHIUBUAYAIbHBIX KOHCYJbTAllMil, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOM aTTECTAIUU.
Ocnamenue: OOopynoBaHue JUIsl BBIMOJTHEHHS JIAOOPATOPHBIX pPabOT, XMMHUYECKas IOCY/Ia,
peakTuBbl, Harnsanbie MaTepuanbl: TaOIUIIbI, CXEMBb, [IJ1aKaThI.

[Tomemenust st CaMOCTOSTENILHOM paboThl o0yuaromuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpPHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATENbHYIO CPEy YHUBEPCUTETA.

[Tomemenust s XpaHeHUs H  NPODUIAKTUYECKOTO OOCIYXHBaHHS y4eOHOTrO
obopynoBanus. Ocnamenue: Cremnaxu, ceddnl UIT XpaHeHUs ydeOHOTO 00OpyIOBaHUS.
WucTpyMeHTHI 17151 peMOHTa 1ab0paTopHOTro 000pYAOBaHHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOPATOPHBIX 3aHATHI, TaK M Ha IUIAHOBBIX KOHCYJIBTALMSX, M Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJIOMY pa3feny IUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJIbKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaToOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HAYaer:
a) HUCXOIHbBIE peareHThl
0) TMPOAYKTHl XMMUYECKON peakuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLUu

2. [lepBslii 3aK0H (TIEpBOE HaYaI0) TEPMOJIMHAMUKHA MaTEMaTHUECKH 3allUChIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
06) K=R/Nj r) AU= Q-W

3. B sk30TepMHYECKON peaKuu:

a) SHTAJIBINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiuu otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHON cucTemMbl yMeHblnaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOIN CUCTEMBbI ITOBBIIIAETCS
4. CranzmapTHbIE TEIUIOBBIE 3%)(?&@1)1 MPUHSITO 0003HAYATH:!
a) AUct B) Q 101,3 !
6) AHozgg 1") AHct
S. Kakue u3 npuBeeHHBIX peakIfii ABISIOTCS SHA0TEPMUUYECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][x/M0Jb
0) H,+4/2 0,=H;0, AH = 242 K]I:x/M0J1b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 KI>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momnb
6. Kaxkas u3 HanmMcaHHBIX HIDKE PEaKIMil OTBEYaeT TEIIOTe 00pa3oBaHus OKcuaa a3oTta ( ||
) B CTaHJIApPTHBIX YCIIOBHSIX?
a) 1/2 N2+ O0=NO B) 1/2 N2+ 1/2 02 = NO
6) N+ 1/20,=NO r) NHs+ 520, =2NO +3H;0
7. [Tpu BoccTanoBnenuu 16r okcuaa menu( || ) Mo peakmu :
CuO () + C (rpagun) = CU () + CO (), mornotuiioch 22 kJIk TEMIOTHI.
DHranbeus 00pa3oBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hna peaknuun  NiO ) + C (pagury = Ni ¢ + CO (. Omnpenenure BO3MOXKHOE
HaIpaBJIeHHE CaMOIPOM3BOIBHOIO TCUCHHS PEAKIMH TP CTAHIAPTHBIX YCIOBHUAX U IPU TEMIIEPAaType
627°C.

BemectBo AH®9s (KIx/MOmB) S°50g
(JIx/momb*K)
NiO @ —239,7 38
C (rpadur) 0 5,74
NI () 0 29,9
CO -110,5 197,4

B otBere ykaxurte 3HaueHus sHeprun [ mOOca mpu CTaHAAPTHBIX YCIOBHSAX, IIPH TEMIIEpaType
627°C n TemmepaTypy Hadajla peakl1u

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

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

9. Kak n3MeHsieTcst SHTPOIUS TPU pa3IokKEHUN KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIlIaeTCs T') HE 3HAI0

10. Hannas peakius: 2KCIOs (rgy —2KCl (15)+30; (1), AH<O MoxeT camMoIpou3BOIBHO
MPOTEKaTh

a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh

0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo teme «XumHueckas KHHETHKa»: MEPBOE, BTOPOE, TPEThe, YETBEPTOE U MATOE
3amanus ouenunBaroTcsd B 0,5 Oama; mecTtoe, ceabMOe, BOCEMOE, IEBITOE U jJecsitoe — B 1 Oami, a
OJMHHAIIATOE — B 2,5 Oaia.

Tecer Ne 1

1. Pazmen XumuM, U3y4darOUMi CKOPOCTM M MEXaHM3Mbl XHMHYECKHX peakLuii,
Ha3bIBACTCS

a) XUMHUecKas TepMOANHAMUKA

0) TepMOXUMHUS

B) XUMHUECKasi KHHETUKA

2. CkopocTh XMMHUYECKOM peakluu — 370 ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 UCXOJIHBIX BEIECTB

0) W3MEHEHHWe KOJHMYECTBAa BENIECTBA PEAareHTOB (WM MPOAYKTOB) PEAKIMH B CIUHHILY
BpPEMEHHU B €MHULE 0OBeMa

B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIINH K MOMEHTY OKOHYAaHUS PEaKIIuu

3. B kakux enquHHIIAaX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?

a) MOJIb JI et

0) 6e3pazmepHas BeIMYMHA

B) MOJIB’ ¢

4. Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIINA?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocTosiHHE ~ XMMHMYECKOTO PaBHOBECHS OOpaTUMBIX  IPOLIECCOB  KOJIWYECTBEHHO
XapaKTepPU3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH

0) SHEpruei aKTUBU3AIUN



B) KOHCTAHTON PaBHOBECHS
6. Kax 3anuceiBaercs Boipaskenue ais ckopoctu peakiuu 4 NO ) + 6 H,O =4 NH3 () + 5
02 r
v a) V=k[NO]'[H;0] 6) V=Kk[NH;][O2] )V =K[NO]J[H.0]°
7. Kak 3anumiercst BeipaxeHue 111 KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kaxkoit oTpe3ok Ha nuarpamMme moka3biBaeT 3HAYCHHE TEILUIOBOTO 3¢ (deKTa peakiuu?
A
a)l E .-
4
0) 2 2
v
B) 3 Y
1 3
—y Y

»

XOJ1 peaKIfu

9. UTo MOXKHO CKa3aTh O PEAKIINH, N300paXECHHOW Ha TuarpaMmme K Bonpocy 87

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpMHUYECKAsT PEAKITUS

B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBnoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEIIaeTcs BIEBO.

a) MPY TIOHUKCHUH TEMIIEPATYPhI

0) Ipy MOBBILIEHUH TEMIIEPATYPHI

B) TIPY TIOBBIIIICHUH JIABJICHHS

11. Hns peakuuun Co) + 2 H 5 n = CH 4 () mpu HekoTopoil Temmeparype KOHCTaHTa
paBHoBecusi paBHa (,8. PaBHOBecHass KOHIEHTpamusi BoJOpoja paBHa 1,2 moib/n. Beruuciaute
HCXOJHYIO KOHIIEHTPAIIUIO BOJOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Ttecrax mo Teme «PacTtBophI»: TepBOe 3ajaHuE OLEHMBAETCsS B 1 Oai; BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 Gama.

Tect Nel

1. M ypaBaenus peakiuu Cu SO4 + KOH — ... cokpamieHHOe HOHHOE YpaBHEHHUE 3aIUIIICTCS
B BUJIC

1)  2K"+S04 = K;S0,

2)  Cu? +S04% +2K" + 20H™ = Cu(OH)4 + K3S0,

3) CuSO, + 20H™ = Cu(OH),d + SO,*

4) Cu** + 20H™ = Cu(OH){

2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

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

11 2)2 3) 11 4) 13



4. Jlns momasyienust ruapoausa xiaopuaa xpoma (I1I) cnegyer

1) 00aBUTH COJISTHYIO KHCIIOTY
2) 00AaBUTH IIET0Yb

3) paz0aBUTH pacTBOP BOJOKH
4) MIOBBICHTDH TEMIIEPATYPY

5. B paz0aBiieHHOM pacTBOpE, MPUTOTOBJICHHBIM U3 THIPOCYNIb(ara Kanblus U BOJBI, CyMMa
KO3 GHUIHUEHTOB B YpaBHEHUU HEOOPATUMOM JUCCOLMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4) 6

6. PactBOprMOCTb OKcanata cepeGpa pasHa 3,27-107 r/ 100r H,0. Onpeenute npousBeseHne
pactBopumoct AgyC,04

1)5.10"*  2)1,16:10° 3)10,7-10°° 4)2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILLICHUE

1) MacChl BEIIECTBA K MacCe BOJIbI

2) KOJINYECTBA BEIECTBA K 00bEMY BOJIBI

3) MAacChl BEIIECTBA K MAcCe pacTBoOpa

4) KOJINYECTBA BEIIECTBA K 00BEMY pacTBOpa
8. K cimabbIM 3JIeKTPOIMTaM OTHOCUTCS . ..

1) THIPOKCHUT aMMOHHUS

2) THIPOKCHUT KaJIHst

3) XJIOPHU/T KaJIbIIHS

4) MaprasioBasi KHCI0Ta

9. U3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh HICJIOYHYIO WJIM KHCIIYIO
cpeny. [IpuunHoii aTOrO SIBNISIETCS . .

1) AIIEKTPOIIH3 COJIEH

2) JAMCIPOTIOPIIHOHUPOBAHHE COJICH

3) THIpaTHPOBAHUE COJICH

4) THIPOIIN3 COJEH

10.3nayenue PH uncroit Bosws ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

JAucnepcHbie CHCTEMBI

B Ttectax mo teme «JlucmepcHble CUCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJaHUs
olieHHBaroTca B 1 Oaiut; IIsITOE M 1IeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1. VYkaxuTe pa3Mepbl YaCTUI KOJIOUIHBIX CHCTEM

1) wmenbie 1 HM

2) O6ombire 100 HM

3) ot 1 uM g0 100 HM

2. Kakue noHBI CIIOCOOHBI BBI3BaTh KOATYIISAIIMIO KOJUIOWIA, YaCTHIIBI KOTOPOTO HUMEIOT
MOJIOKUTEIBLHBIN 3apss?

1) kaTHOHBI

2) aHUOHBI

3) ToNSApHBIC MOJIEKYIT

3. JI7s KaKoTo AJIEKTPOJIMTA TIOPOT KOAryJISIUN KOJUIOU/A C TIOJIOKUTEIBHO 3apsHKEHHOMN
YaCTUIIEA NOJDKEH OBITH HAMMEHBIITNM?

1) xmopun Kaswus

2) cynbdar Kaaus

3) oprodocdar kamus

4. Muiiesuia 3011 KMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTadbuIr3aTopa’?

1) xmopun xenesa (111)



2) Boma

3) TUIPOKCHU KaTUs

5. [Tpu B3ammoneiictBuu 20 mi 0,001H nutparta ceunma (1) ¢ 10 ma 0,02H cynbdara
Kajust oopasyercs 30ib cynbgata ceunna (11). K xkakomy 35eKTpoay HOIKHBI TEPEMEIaThCsl YaCTHIIBI
JUCTIEPCHOM (ha3bl IPH AJIEKTPOIIH3E?

1) HaxomsTCcs B COCTOSHHU IMHAMUYECKOTO PaBHOBECHSI

2) K Karomy

3) k aHomy

6. B nBe k01061 HamuTOo 10 50 MIT 30718 THAPOKCUAA kene3a. i Toro 4roObl BBI3BATH
KOAryJisiuio 3011 OTpeOoBaiochk 100aBuTh: B mepByr0 — 5,3 mu 1H pactBopa xjopuma xanus; B
apyryto — 18,7 min 0,001H pactBopa ¢ocdarta HaTpus. Beramciaure mopor Koarymasiul KaKIoro
AJIEKTPOJIHTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbIE NMpouecChl
B tecrax mo temMe «OKHCINTEIBHO-BOCCTAHOBUTEILHEIC IMpOHCCChI»: IICPBOC, BTOPOC, TPCTHEC,

4eTBEPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6aia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oasa, a aeBsitoe — B 2,5 OaJlIoB.

Tecr Ne 1
1. OkucauTenb — 3TO aTOM, MOJICKYJIa UIIX UOH, KOTOPBIHA ...
1) YBEJIMYMBAET CBOIO CTEIIEHb OKHUCIICHHUS
2) HOPUHAMACT DJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. TIporecc BOCCTAaHOBIICHUSI IMEET MECTO B CiTydae, KOTaa ...
1) HEWUTpaJIbHBIE aTOMBI IPEBPALIAIOTCA B MOJIOKHUTEIBHO-3APSKEHHBIE HOHBI
2) MOJIOKUTEIBHBIN 3apsii HOHA YMEHBIIASTCS
3) OTPULIATEIILHBIN 3apsi]] MOHA YBEIUYUBACTCS

3. U3 npencraBneHHbIX HIKE peakunii Kk OBP nucnponopiinoHnpoBaHus MPUHAIIEKHUT ...

1) S + 2HNO; = H,SO4 + 2NO

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

3) Mg + S = MgS

4. K BocCTaHOBHUTEIISAM OTHOCSTCS ...

1) ™etaIBl, BOAOPO/, YIIIEPOI

2) aKTHBHBIE HEMETAJLIBI

3) 3JeMEeHTHI, HaXOAIINECS B CPEIHEH YaCTH MEPHOIMUECKON CHCTEMBI

5. CterneHn OKUCIIEHUsI KUCIIOpO/a a) B BOZE U 0) B MEPOKCHIE BOJIOPOA COOTBETCTBEHHO PaBHBI

1) a)—-2;06)-2
2) a)-2;6)+2
3) a)—-2;0)—-1

6. [lepmanranar kanus B OBP, npoTekaromux B KACION cpeie, BOCCTAHABIMBAETCS 1O ...

1) karuona Mn®*

2) wmanranar-mona MnO,”

3) okcuma mapranmna (1) MnO

7. B peaknuu, nporekaromiei mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO,4 + NO okucienuio
MIOJIBEPTAIOTCS CIICTYIOIIUE YIIEMEHTHI ...

1) a3or u cepa

2) cepau XpoMm

3) XpoM H a30T

8. Cymma k03((HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35

9. Cymma ko3 dunmenton B peaxkiuun KMnO,4 + HClyoyy = ... paBHa



1) 30 2) 26 3) 35
3J1€KTpOXI/IMI/I'leCKI/Ie CUCTEMbI

B Ttectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI». IIEPBOE, BTOPOE W IIATOC 3aJaHus
OILICHUBAIOTCS B 1 6ajut; TpeThe U YeTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Oaia.

Tect Nel

1. DJIEeKTPOAHBIN MOTEHIIHA ONPECIISIOT [0 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonpumana

4) Appennyca

2. Paccumraiire DJIC  ranpBanuueckoro osiaementa  Mg|MgSO,||CuSO,/Cu  npu
CTaH/IaPTHBIX YCIOBHSIX

1) —2,03

2) -2,71

3) 2,71

4) 0,81

3. Kakue npoayKThl 00pa3yroTcs Ha KaToje IPH 3JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPOJI

4. VkaxuTe cymMmMy KO(GGHUIIMESHTOB B YPAaBHCHUH JJICKTPOJIU3a pacTBOpA HUTpATa MEIU
(1)

1) 12

2) 11

3) 10

4) 8

5. Kakas ©3 TpUBENEHHBIX OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMN IMPOTEKaeT
CaMOIIPOU3BOJIHHO B MIPSIMOM HAIPaBICHUH?

1). FeSO,; + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...

6. BerumcianTe Maccy IIMHKa, MOJYYSHHOTO TP 3JIEKTPosin3e CylbdaTa IUHKA, KOTOPBIA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 21107

2) 0,05

3) 0,013

4) 671073

7. [TpuBenuTe CXEMbI JICKTPOJHBIX MPOIECCOB M MOJICKYSIPHOE YpaBHEHUE pEaKIlHH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOH KOppo3uH TanbBaHomapel Zn|Mg B cepHokucion cpene. B
OTBETE YKaXUTE CyMMY KO3 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUH.

1) 6
2) 5
3 4
4 8

BueayauropHast  camocTosTelbHas — pabota  0Oy4aromHXCs OcyH_IeCTBHﬂeTC;I B BI/I,Z[G I/I3yquI/Iﬂ J'II/ITepaTypBI 110
COOTBETCTBYIOIIEMY pa3zieldy ¢ ImpopaboTKoi marepuana; oGOpMIICHHS OTYETOB MO JIAOOPATOPHBIM
paboTaM U BBHITTOJTHEHUS JOMAIITHUX 33JIaHUMN.



BapuaHThl TeMaTHYeCKUX JOMANIHUX 32JaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEIbHOM
padoThI CTY/IEHTOB 10 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TePMOTAUHAMHUKA»

B nomamiHem 3agaHuu 1mo teMe «XHMHUYeCKas TEPMOJMHAMUKAy: IIEpBas 3a7ada OlleHUBACTCS
B 2,5 6amna; Bropas — B 1,5 Gaya; Tpeths — B 1 Oa.

3amaua Nel

Hus peakuyu CHy p + COy () = 2 CO () + 2 Hy () onpenenure BO3MOKHOE HAIIPaBJICHUE
CaMOMPOU3BOJIBHOTO TEUCHHS PEaKIMK IPU CTAaHAAPTHBIX YCIOBUSX U Mpu Temneparype T = 927 OC,
€CJIM TEIIOBOM 3P (EKT peakiuu 0 3aJJaHHOW TeMIEepaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIICISCTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pEakiuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUS JHTPOIHHU.
Paccuuraiite TemnepaTypy Hadasia peakium.

3ajmaga Ne2

Beruncnaure temnosoit  addexr peakuuu: CaCp;  + 2 HoOn) = Ca(OH), o + CoHy (v,
MOJIB3YSICh CTAHJIAPTHBIMH TEIUIOTaMU OOpa30BaHUs pPearupyrommx BemecTB. CKOJBKO TEIMIOThI
BBIZICJIUTCSI MJIH TTOTJIOTUTCS TIpH o0pa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMUYECKIM YPaBHEHHSIM paccuuTaiiTe TeraoBoi 3G GeKT peaKiuu:
Hs ) + COz ) = CO () + H2 O(p). TepmoxuMuveckue ypaBHEHUS:

a) Hp @ T Y0, = H,O () AH =-241,9 x]Ix;

6) 2CO ) + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomaimnee 3aganue No 2
o TeMe «XMMH4YeCKasi KHHETUKA»

B nomamnem 3amaHum mo Teme «XuMHUYecKas KMHETHKay: MepBas 3aj1ada oleHuBaercs B 1,5
Oanna; BTopas — B 0,5 Gasuia; TpeThs, YeTBEpTast U msTast — B 1 Gaw.

3ajgauya Nel

Peaxuusa nporekaer mo ypasHenuto: Or oy +2 CO ) = 2 CO; (. HayanbHble KOHLIEHTpaLUU
pearupytomux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoabko pa3 U3MEHUTCS
CKOpPOCTb MpsIMOM peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MIPUMOI U 00paTHOM peakiuu, eciau YBEIUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?

3azaya Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJMYECTBO BEIIECTBA BCTYNAET B peakuuro 3a 20MuH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >KE€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKLHIO IIpU
temneparype 200 °C, ecim TEeMIEPaTypHbIH K03(PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS IIPU ITOM CKOPOCTh pEaKIMK?

3azmaga Ne3

Haligute HayanpHble KOHLEHTPALUN UCXOAHBIX BEIECTB U KOHCTAHTY PABHOBECHUS PEAKIIUU:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIMX BEIIECTB PABHBI:
[H20]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3azmaya Ne4d

Hns peakuponnoi cucremsl: CO )y + HyO ) = COz (y + Hy () HayanbHbIE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpeneanuTe KOHIIEHTPAIIMKA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3azmaga Ned

Beipa3ute uepes3 KOHLIEHTpalMK peareHTOB KOHCTAHThI PABHOBECHSI CIEAYIOIUX PEaKIUi:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COZ(I—) +C = 2 CO(r), AH =+160,5 xJIx;



CO(F) +H20(r) = CO» ) +H2(r), AH =-41,1 x]JIx.
VKaXdTe HampaBlICHUE CMEIICHUS XUMHYECKOTO pAaBHOBECHS OSTHX pEaKIHMil: a) mpH
IIOHMXXCHHUU TEMIICPATYPhI, €CIHM OaBJICHUC IIOCTOAHHO, 6) IIpyU TIIOBBIIICHHHW MOaBJICHUA, €CJIU
TeMIepaTypa MOCTOSHHA.

Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamuem 3aganumu 1o Teme «PacTBOphI»: mepBas, BTOpas, TPEThi W TATas 3aaadd
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3anaua Nel

B kakom o0beme BojbI citeyeT pactBoputh 1351 SNCly ans nosydenus 3M pactBopa xjiopuaa
ososa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

PaccuuraiiTe: a) mMaccoByr0 OJIIO BEIIECTBA B PacTBOpe; 0) MOJSAPHYIO KOHIICHTPAIHIO
SKBHUBAJICHTA; B) MOJISIIBHOCTb; ') TUTP; 11) MOJBHYIO JOJIIO BEIIECTBAa B paCTBOpE.

3asaya Ne2

3aKOHYUTE MOJICKYJISIPHBIE M HANUIINTE COKpPAlICHHBbIE HMOHHBIE YpPaBHEHUSA pPEaKIIHii
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKITUH K CIICYIOIAM HOHHBIM:

Ba®* + CrOs> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn*" +H,S

3agaua Ned
Boruncnute pH 0,05M pactBopa cepHOM KHUCTOTHI.

3amaua Ned

Kakwue u3 cnenyromux coneii moasepratorcs ruapoiausy: NaySiOz. Cu(NOs),. KBr? CocrabTe
WOHHBIE U MOJIEKYJSpPHBIE YPaBHEHHUS THUIAPOJIM3a COOTBETCTBYMOImUX coneil. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3agauda Neb

Haitnure npomssenenue pacrBopumoctu PbCly, ecnmim B 200 mur Boasl pactBopsiercst 2,17 T
3TOrO COEINHEHUS.

Jlomaimnee 3aganue No 4
10 TEME «OKI/[CJII/[TBJILHO-BOCCTaHOBI/ITeJII)HI)Ie ﬂpoueccm»

B ngomamuem 3amanuu mo Teme «OKHCIUTEILHO-BOCCTAHOBHUTEIIBHBIC IMPOIECCHD: TEpBas
3a/ava orieHuBaetcs B 1,5 6ana; BTopas — B 2,5 6amna; Tpetbst — B 1 6ai.

3amaua Nel

[Togbepure K03pGHUIMEHTH B YpaBHEHHUSX OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIUM.
VKaxuTe TUN KaXKJI0M PEaKIuu.

PaccunTaiiTe »1EKTPOABIKYLIYIO CUJYy M OINPEIEIUTE HAIMpPaBJICHUE CaMOIPOU3BOILHOIO
MPOTEKAHUs TEPBOM pEaKIMU MPU CTAHJAPTHBIX YCIOBUSIX, MCIOJB3YS 3HAYEHUS OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIILHBIX TOTEHIINAIOB:

HJ + H;PO, — J, + HPO3; + H,O



HNO, — HNOs; + NO + H,O

H[AuCl4] + H,O, + NaOH — Au + NaCl + 0O, + H,0

NH4ReO, + H, — Re + NH3 + H>O

KBrO — O, + KBr

3amaua Ne2

CocTaBbTe YpaBHCHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNO3 pue) —

3agaya Ne3

Jaubl nBe okuciauTenbHO-BoccTaHoBUuTeNnbHBIe mapbl: KNO;, KNOs; u Pb(NOs),, PbO,.
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIIHAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHme
AJIEKTPOBIIKYIIECH CHIIBI PEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «DJIeKTPOXUMUYECKHE CHCTEMbI»

B nomaraeM 3aiaHuu 1Mo TeMe «IJIEKTPOXUMHUYECCKIE CHCTEMBI»: TIepBasi 3a/1a4a OICHUBACTCS
B 1 O6amn; BTOpast — B 1,5 6ama; TpeThs — B 2,5 Oaia.

3amaga Nel
CocraBbTe HJIEKTPOHHO-MOHHBIE YPABHEHHUS JJICKTPOJHBIX MPOIECCOB W MOJICKYJISAPHOE

ypaBHEHHE TOKOOOpa3yrolleld peakiuu, MpoTeKaromiel mpu paboTe TalbBaHUYECKOTO JJIEMEHTa
Co/Co(NOs3), // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raibpBaHHYECKOT0 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsaB MOTEHIIMAN aHO/la PAaBHBIM CTAHJAPTHOMY 3HAUEHUIO, PACCUUTAUTE KOHIEHTPAIHIO
KaTMOHOB MeETajlla B KaTOAHOM pacTtBope, npu Kotopoil IJIC raapbBaHMUECKOTO 3JEMEHTa
ymenbiutes Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEMBI AJIEKTPOIHBIX TPOIECCOB U MOJEKYJISPHBIE YPaBHEHUSI DPEAKIUH,
MPOTEKAIOIINX TPHU JIEKTPOXUMHUECKO Koppo3uu ransBaHomapsl Co/Ni: a) B kucinoii cpene; 6) BO
BJIQYKHOM BO3/yXe€.

Omnpenenute yObUIb MacChl aHOJA TIPU KOPPO3UH B KUCION cpene 3a 20 MHH, €ClTH CKOPOCTb
kopposuu coctasmia 0,01 /4.

3amauga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPaBHEHHS AJIEKTPOJIHBIX IPOILECCOB (aHOJ WHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHHUE PEaKIUU, IPOUCXOIAIIEH TP SIIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Brruuciure (akTuyeckoe KOTUYECTBO METalia, MOJYYEHHOTO Ha KaToJe TMPH DIEKTPOJIHU3E
Co(NO3)2, ecitu 2JIeKTpOJIH3 TPOBOAMIH B TeueHuH 1 4. Bbixox Metasia mo Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHHUS BEIX0/Ia METaJIJIa TT0 CPAaBHEHUIO C PACUECTHBIM.

KoHTpoJibHBbIE BONIPOCHI IO TEMaM
KonTpoJibHbIe BOPOCHI 110 TeMe « XHMHYeCKasi TePMOANHAMHKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U PyHKIIUUA COCTOSTHUSL CUCTEMBI.

Buytpennss sneprus. Pabora. TertoTa.

[TepBrIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTaANBNUs KaK QYHKIUS COCTOSHHS CUCTEMBbI. DHTANbIINS 00pa30BaHMs BEIIECTBA.

ko E



6. TennoBoit 3pdextT xumudeckoil peakiuu. MakTopsl, BAUSIONINE HA TETUIOBOH A dexT
XMMHYECKON PEAKIIUU.

7. Tepmoxumusi. 3akon ['ecca.

8. CanencrBus u3 3akoHa ['ecca.

9. DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

10.  Bropoii 3aK0H TePMOJIUHAMUKH.

11. Tpertwnii 3aKOH TEPMOIMHAMHUKH.

12.  Dueprus ['n66ca.

13.  HampaBneHue camMOIpOU3BOJIBLHOTO MPOTEKAHUSI XUMHUYECKUX PEaKIUil.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

1. Xumuueckas kuHeTuka. CKopocTbh XMMUUYECKOM peakLiiy U METObI €€ PErYIUPOBaHUS.

2. BnusiHue KOHLIEHTpalUMM Ha CKOPOCTh XMMHYECKOM peakuuu (3aKOH AEHCTBYIOLIMX
Mmacc).

3. Brnusinue TemnepaTypsl Ha cCKOpoCTh xumMuueckoi peakiuu. [Ipasuno Bant — [N'odda.

4. Teopust akTUBHBIX CTOJIKHOBEHMI AppeHuyca.

5. DOHeprus akTUBalK. Y paBHEHHE AppeHuyca.

6. Teopus nepexoqHOro KOMIUIEKca. DHEpreTuyecKas AuarpaMma.

7. Kpusas MakcBenna — bonpiimana. DHepreTudyeckuii 6apbep.

8. Karanutuueckue cuctemsl.

9. BnusiHue xatanuzaropa Ha CKOPOCTh XUMHUECKON peaklyu.

10. ['oMOreHHBIN U reTepOreHHbIN KaTalnus.

11. KonebaTenbpHble peakiium.

12. Xumunueckoe paBHOBecue. OOpaTuMbie 1 HEOOpATHMBbIE PEAKIIHH.

13. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHS.

14. Cwmenienne xumuueckoro papHosecusd. [Tpunuun Jle—Illarense.

15.  BnusiHMe KOHIEHTpAlUH, JaBJIECHUS U TEMIIepaTyphbl.

16. ®da30BbIE PAaBHOBECHSI.

17. da30BbIE AMATPAMMBI 1JIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpoabsHnbie Bonpocsl o Teme «PacTBopbn»

1. Ilonstue pacrBopa. PactBopumocTs BemecTsa. PacTBopuMocTs rasa.

2. PactBopbl. CriocoObl BeIpaKeHUsI KOHLIEHTPALIUK PACTBOPOB (MaccoBast 10J1s, MOJIIpHast
KOHLIEHTPALUs, MOJISIPHAs KOHLEHTPALUs SKBUBAJIEHTA, MOJIbHAS OIS, TUTP).

3. KomnurarusHasele cBolicTBa pacTBOPOB. M ieanbHbI pacTBop.

4. 3akonsl  Paymsa: | (ToHomerpuueckuit) u |l (30ymnmockomuueckuit U
KPUOCKOTIMYECKUH).

5. OcmMmoc. Ocmotnueckoe napienue. Cxema ocMOMeETpa.

6. KucinoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEIIECTB.

7. Honnast Teopus KMCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIE MOHATHS U IOJIOKEHHUS
Teopuu AppeHnyca.

8. Jucconmanus KUcioT, OCHOBaHHUM U COJIEN C TOYKU 3pEHUs] HOHHOM Teopun AppeHuyca
(mpumepsI).

9. Crenenp auccounanuu. CuiabHbIE U cllabble AIEKTPOIHUTHI.

10.  Juccommanus crnadbIx deKTponnToB. KoHCTaHTa AMCCOMAIIH.

11.  3axon pa3zbaBinenus OcTBajibia.

12. Peakiiun noHHOTO OOMEHA MEXKIY JEKTPONIUTaMH (Ha MPUMEpE peakiuii 00pa3oBaHUs
c11aboro 3JIEKTPOIUTA, OCATKa U Ta3a).

13. [IpousBenenne pacTBOPUMOCTH.

14. HNonHoe npoussencHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEIH.

15. IMuaponus coneid. TUNbI THAPOTN3A CONICH.

16. KonnuecTBeHHBIE XapaKTEPUCTUKU MpoLiecca T'MIPOIn3a.



17.

RBRoOoo~NoO~wNE

ONoGa~wWdE

1.
2.
pacTBoOpY.
3.
4.
5.

0.
1.
12.
13.

@DaxTophl, BAUSIOUINE HA TPOLIECC TUAPOIH3A.
KoHTpoJibHbIe BOnpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Komnnounansie pactBopsl. JInodunbubie u 110doOHbBIE KOJUIOUIDI.
CriocoOpl 1osTy4eHusl KOJJIOUIHBIX PACTBOPOB.

CrtpoeHune KOJJIOUTHBIX YaCTHII.

[IpaBuno ®dasuca — [leckosa.

Y CTOWYUBOCTH KOJUTOUAHBIX cucTeM. CTaOUITN3aTOpPHI.
Koarynsuus mnoduinbHbIX 1 TH0GOOHBIX KOJIJIOWIOB.
CenumeHTanys KOJUIOUIOB.

Koarymsius KoJIouIHbIX pacTBOPOB JIEKTPOTUTAMH.
[IpaBuno lyneue — Napau. Koarynupytromias ciocoOHOCTb.
OnTHyeckue CBONCTBA KOJUIOUIHBIX PACTBOPOB.
DneKTpUUECKHUEe CBOICTBA KOJUIOUIHBIX PAaCTBOPOB.

KounTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OCHOBHbIE TIOHATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIii.
OKHCIINTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BCUICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENHEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCINTENBHO-BOCCTAHOBUTEIbHBINA TOTEHIINAI.

VYpasHenue HepHcra.

CocraBiieHHE OKUCIINTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.
HaHpaBJ’IeHHe OKHCJINTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.11eKTpoxuaneclme CUCTEMBI»

DnexTpoxumuueckue cuctembl. Kimaccuduxaius 31eKTpoXMMHUYECKUX IPOIIECCOB.
ONEKTPOXUMHUYECKHE IPOLECCHl, MPOTEKAOIINE Ha TpaHULE pas3lena «MeTall —

l"anpBanmyeckuii anemeHT Jlanmansa — Skoowu.
DNEeKTPOABUKYIIAS CHJIA TATbBAHUYECKOTO DJIEMEHTA.
N3mepenne  ANEKTPOAHBIX  NOTEHUHUAIOB. PsAx  CTaHmApTHBIX  DJIEKTPOIHBIX

noteHnranos. CBoWcTBa METAJJIOB B COOTBETCTBUH C MX MOJIOKEHUEM B PATy HaIlPSHKEHUM.

6.
7.
8.
9.

10.
11.

VYpasuenue HepHcra.

DIIEeKTpOIN3 PacIuIaBOB M pacTBOPOB. KaToIHBIE M aHOIHBIE TIPOLIECCHI.
OO0wenunenHslit 3akon @apanes. Beixos mo Toky.

Kopposus meramios. Knaccudukanust Koppo3noOHHBIX TIPOIIECCOB.

XuMunueckas KOppo3usl.

ONeKTpoXUMHUYECKass KOppo3us. AHOJHOE OKHCICHHE MeTaula W KaTOJHOE

BOCCTAHOBJICHHUEC OKUCIIUTCIIA.

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

[Tpumeps KOppO3UH B KUCIIOH cpenie U aTMOCHEPHON KOPPO3HH.
CxopocTh KOPpO3HH.

3amuTa METALIOB OT KOPPO3HH.

3aluTHBIE TOKPHITHS.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aUTHI OT KOPPO3UU METAILIOB.
XUMHUYECKUE UCTOYHHUKHU TOKA. ['albBaHUYECKUI SJIEMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XUMHYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHsI U OLIEHOYHbIE CpPeACTBA /AJsl NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-1: CniocobeH pemars NpUKIaJHble 3a1a4l

CTPOUTENBHOM OTPACIH, UCTIOIB3Ysl TEOPUIO U METO/IbI (DYHTAMEHTAIBHBIX HAYK

OIIK-1.1

Onpenenser
XapaKTePUCTHKU  (PU3UYECKOrOo W
XUMHUYECKOT0 Ipolecca (sBJICHUs),
XapaKkTEepHOrO JUTSt 00BEKTOB
CTPOUTENLHOM OTpaciu, Ha OCHOBE
TEOPETUUECKOTO u
AKCIIEPUMEHTATILHOTO
HCCIEeA0BaHUN

IlepeyeHb TEOPeTHYECKHX BOMPOCOB:

1. OCHOBBI XMMUYECKOW TEPMOJUHAMHUKHU: CUCTEMA, TEPMOANHAMUUYECKUE ITapaMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJIUHAMUKH.

2. OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

3. DHTaAIBNU. 3aK0H [ 'ecca U clIeICTBUSA U3 HETO.

4. OHntponus. YpasHenue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

5. Oueprus ['m66ca. HampaBieHus XUMHYECKHUX MPOIIECCOB.

6. Xumuyeckass kuHeTuka. CKOpOCTh XUMHUecKOM peakuuu. CpenHsisi M1 UCTHHHAS
cKopocTH peakiuu. Kunernueckas KpuBasi.

7. CKOpOCTh peakliui U METObI €€ PeTyIHPOBAHMUS.

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

9. DHeprusi akTUBaluu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. KaranusaTopsl 1 kKaTanUTHYECKUE CUCTEMBL. [ OMOT€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHS.

13. Cwmemenune xumugeckoro pasHosecus. [Ipunmun Jle Illarense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopbI anekTponnToB. CTeneHb U KOHCTAHTA 3JIEKTPOIUTUYECKON AUCCOIUAIIIH.

3akoH pa3basnenus OcTBaib/a.

16. Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

17.  PactBopumocts. IIpomsBeneHue pacTBOPUMOCTH. YCIIOBHE 00pa3oBaHus U
pacTBOPEHUS OCATKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

20.  Jucnepcusie cuctemsl. Knaccudukanus. Jlnopunbasie u 1uodoOHbIE KOIITOUIBI.
21.  CTpoeHue KOJUIOMIHBIX YaCTHII.

22.  Koarynauus KOJUIOUAHBIX PacTBOPOB.

23. OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE CBOICTBa BEIIECTB. Knaccudukanms

OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

24. DIIEKTPOXUMHUYECKHE CUCTEMBI. 3aKOHBI Dapaes. DIeKTPOIHBIN MOTSHIIAAI.
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25. IManpBanmveckwmii 3emenT Jlanusisa Axoou.

26. DIEKTPOXUMHUYECKHIE CUCTEMBI: MJICKTPOJIU3 PACIUIaBoB. [IpruMeHeHue 3IeKTpou3a.

27. OnekTpoian3. AHOTHBIA W KaTOMHBIM MPOIECCHl IMPH DIICKTPOJIU3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.

28. Koppo3sus. Buasl koppo3uu. CriocoObI 3aIMTHl METAUIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anusn
1. TIpoBectr aHAIM3 BIHUSHUS KOHIIECHTPAIUN HA CKOPOCTh XUMHUYECKON PEaKIIiH
Na,S;03 + HySO4 = S + SO, + Na;SO4 + H,0 mo skcnepuMeHTaIbHBIM TaHHBIM. [IpoBecT
00pabOTKy TOJYYEHHBIX JaHHBIX C HCHOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TeXHOJOTuil. Pe3yabTaThl ONTOB MPEJCTaBUTh B BUJIE TAOIUIIBI 1.

Tabnuma 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosienns peaxiuu, 10,
MOJTB/JT MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nmanHbIM Tabmuuel 1 TOCTPOUTH TIpadUK 3aBUCUMOCTH CKOPOCTH pPEAKLIHUU OT
KOHILIEHTPALUK THOCYIb(aTa HaTpHsl, OTI0XKHUB Ha ocu abcuucc koHneHTpanuio Na S;03, a Ha ocu
OpJAUHAT — CKOPOCTb PEAKIHH.

CraenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT KOHLEHTPALUK THOCYIb(aTa HATPHSL.

2. Jlna peakuun CHy () + CO2 ) = 2 CO () + 2 H; () onipeniennTe BO3MOKHOE HalpaBIcHHE
CaMOTIPOM3BOJIBHOTO TEYECHUS PEAKUUH NIPH CTAHAAPTHBIX YCIOBHSAX W INpH  Temmeparype T
=927°C, ecin TemIoBOiA 3¢ eKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXUTe: a)
BBIJICJIAECTCSl WM TIOTJIOLIAETCS HEpPIrHsl B XOJE peakuuu; 0) NpUYMHY HAWJEHHOTO U3MEHEHHUs
sHTpomnuu. PaccunTaiite TeMnepaTypy Hauana peakiuu.

3. BripasuTe yepe3 KOHIIEHTPAIUN PEeareHTOB KOHCTAHTHI PABHOBECHSI CIIEAYIOMINX PEAKIIUi
Nory + 3 Hory = 2 NHjpy, AH = -92.2 k/[x. YkaxkuTe HampaBlieHHE CMEUICHHS XHMHYECKOTO
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paBHOBECHsSI STUX pEaKUUi: a) MPU MOHUKEHUU TEMIIEPaTyphl, €CIIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CITU TEMIIEpaTypa MOCTOSIHHA.

4. CKOJIbKO MHJUTHIUTPOB 96%-HOT0 pacTBOpa CEpHOM KUCIOTHI ¢ IIIOTHOCTHIO 1,84 r/mi
norpedyercs 1 npurorosienus 2 i1 0,25M pactopa?

5. Kakue u3 cienyromux coneii moasepratorcs ruaponnsy: NapSiOs. Cu(NOgz),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpaBHEHHUs THUJIIPOJIM3a COOTBETCTBYIOIMUX coseil. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJCH?

6. 3oab rupokcuia Maraus nonyueH myrem cmemmmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy €ero MUIIEIUIBL.

7. PaccumnTaiite 21MeKTpOABMKYIIYIO CHILY U ONPENICINTE HApPaBICHHE CaMOIIPOU3BOIBLHOTO
MPOTEKAHUsl PpEAKIMH TPU CTAHAAPTHBIX YCJIOBHSX, HCIONB3Ys 3HAYCHHUS OKUCIUTEIHHO-
BOCCTAaHOBUTENLHEIX oTeHuanos HJ + H;PO, — J, + HPO3; + H,0.

8. IlpuBeaute cXeMBbI IJICKTPOAHBIX IMPOIECCOB W MOJICKYJISIPHBIC ypaBHEHUS PEAKIHi,
NPOTEKAIOIINX TPH IEKTPOXUMHYECKOM Kopposuu raabBanomnapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJI&KHOM Bo3ayxe. OmnpenenuTe yObUIb MacChl aHOJIA IPU KOPPO3MH B KUCIION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/y.

9. CocraBbTe 3JCKTPOHHO-HOHHBIC YPABHEHUS DJICKTPOIHBIX MPOIECCOB (aHOJ WHEPTHBIM)
U MOJIGKYJSIPHOE YypaBHEHHUE pEaKIMH, MPOUCXOonsdlieil mpu siexTponusze pactBopa CoSOy,
Bbruncnure QakTuueckoe KOJMYECTBO MeTallla, IOJIyYEHHOTO Ha KaToAe IpH DJIEKTPOJIN3e
Co(NO3),, eciu 37eKTpOIU3 MPOBOIWIN B TeueHHH | 4. BbIxo1 MeTasia mo TOKy coctaBi 85%.
YkaxkuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0JIa METaJIa 110 CPABHEHUIO C PACUECTHBIM.

OIIK-1.2

Bremomasger
CTPOUTEIBHBIX
00BEKTOB
OLICHHBACT 150:¢
HCTOJIb3YsI
MOJICJIMPOBAHUE,
FEOMETPUIO U
aHaJInu3

pacuersl
KOHCTPYKIIUA U
CTPOMTENBCTBA,
HaJIeKHOCTh
MaTeMaTU4eCKOe
AHAJIMTUYECKYIO
MaTeMaTUYECKUI

He popmupyer

OIIK-1.3

Pemraer npuknagHeie 3amadu
C  TIOMONILI0  MaTeMaTH4YEeCKOIro

Ilpumepnvie npakmuueckue 3a0anun:
1. HanucaTp 57€KTpOHHBIE YpPaBHEHHUS SJIEKTPOAHBIX MPOIIECCOB, YPABHEHHE CyMMapHOMU
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arrapara, HMCIIOJb3ysd TCOPUIO U
METO/bI (bYHZ[aMeHTaHI)HI)IX HayK

TOKOOOpa3yrolei peakuuu, BoIYUCIUTh DJ[C raJbBaHMYECKOTO 3JE€MEHTa, €CIM KOHLEHTPAlUu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [C0%*]=0,1 Mous/iL.

2. Hanucatb MOHHBIE M MOJIEKYJISIpHBIE YypaBHeHHsS peakuuil rugponusza coseid: KzPOy;
Na,SOy; ZnCls.

3. 3aKOHYUTH YpaBHECHUsI pEaKIMii, HAITMCAB UX B MOJICKYJIIPHOW ¥ HOHHOH opmax:

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

4. B 2 n pactBopa ruapokcuaa kabius coaepxkurcs 478,8 v Ca(OH),. ImoTHOCTH pacTBOpa
1,14 v/m. Paccuuraiite: 0(Ca(OH),); Cy; Co; Cmy N(Ca(OH)) 1 N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTh »JIeKTpOHHBIE ypaBHEHUS AJIEKTPOAHBIX MPOIECCOB, YPAaBHEHHUE CyMMAapHOM
TOKOOOpa3yromel peakiuu, BeIYUCIUTh DJ{C TrallbBAHUYECKOTO AJIEMEHTA, €CIM KOHI[CHTPAIHH
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJTB/JI, [Au3+]=O,1 MOJIB/JI.

7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. Hamucatp ypaBHEHHUs peakluii THIPOJiU3a B MOJIEKYJIsipHOM 1 MOHHOM Bue: Aly(SO4)s,
KCl, Na2803.

9. HamucaTh »JIeKTpOHHBIE ypaBHEHUS AJIEKTPOAHBIX MPOIECCOB, YPAaBHEHHUE CyMMAapHOM
TOKOOOpa3yrouieil peakuuu, BeIMUCIUTh JJIC raqpBaHMYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mois/11, [Cu*]=1,0 Moub/.

10. Cynbpat amomunus Maccoit 36,4 r pactBopuiu B 100 r Bozibl. I[T10THOCTH MOSTydeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. HanucaTp 25I€KTpOHHBIE YPAaBHEHHS DJIEKTPOJHBIX MPOLIECCOB, YPAaBHEHUE CYyMMAapHOMU
TOKOOOpa3yrolel peakuuu, BoIYUCAUTh DJ[C raJbBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

12. 3akOHYMUTH ypaBHEHUS PEAKIIUIl, HAITMCAB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI1 + KOH —.

13. Onpenenure TepMOIUHAMUYECKYIO BO3MOKHOCTb npoTekanus peakiun CaOg + 2 Cy
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHJApTHBIX yCIOBHAX. Paccuuraiite TemnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 J[Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
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KMnQO4 + NaNO», + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Ompeznenute TEPMOIMHAMHYECKYI0 BO3MOXKHOCTH Iporekanus peakuuu 2 Cly ) + 2
H2Oy =4 HCly + O3 (), AH, = 115,6 x/Ix npu cTanmapTHbIX yciaoBusax. Paccuuraiite Temmeparypy
Hauana peakuuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/moinb-K;
S(02)=205 JTxx/moab-K.

16. Hamucatrh ypaBHEHHs peakiMii THIposin3a B MoJieKyasipHoM u nonHom Bujae: CrCls,
NaNO;, K,COa.

17. CoctaBbTe ypaBHEHUS OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

KoCr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakiys OpoTeKaeT Mo ypaBHeHUto Hr oy + l (n = 2 Hly. Hauanpnas
KOHIICHTpanusi Bogopoaa 2,1 monbe/n, woma 1,5 mMonb/ia. Bo CkOIbKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mu Boasl pactBopuwiu 160 r xnopuna xeneza (III). InoTHOCTS moMy4eHHOTO
pactBopa 1,032 r/mi. Paccuunrtaiite: @(FeCls); Cy; Coi; Cm; N(FeClg) u N (H20); T.

20. Ompenenute TEPMOJMHAMUYECKYIO BO3MOXKHOCTD IPOTEKaHUs peakuu CS; () +3 Oypy=
=CO; y + 2 SO, (1), AH; = -1075 x/Ixx npu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
nauana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 JTxx/monb-K.

21. Peakuus uzper no ypaBHeHuto: 2 Hy oy + Sy () = 2 HyS(). HavanbHas KoHUIEHTpanus
BOJIOpOJa 2 MOJIb/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEPMOAUHAMHYECKYIO BO3MOXKHOCTb NPOTEKaHUs peakuuu 2 ZNS () + 3
Oan =
=2 2Zn0 ¢ + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccuuTaiite TemmepaTypy
Havana peakiuu, ecinu S(ZnS)=58 J[x/monb K; S(02)=205 JIx/Mons K; S(ZnO)= 44 Jx/Monb K;
S(S0,)=248 Jxx/monb-K.

23. HavasnbHble KOHIEHTpPAIlMK UCXOAHBIX BellecTB B peakuuu: 2 SO, ) + Os () = 2 SO3 ()
obutn paBHbI 1,8 Mone/1 SO, u 2,4 Monb/nm Oz. Bo CKOJBKO pa3 M3MEHUTCS CKOPOCTh PEAKIH K
MOMEHTY, Korja npopearupyet 0,8 mons/n SO,?

24. B pactBope opTrodocdopHoii kuciaotsl Mmaccoit 1200 r u motHocThio 1,153 r/mn
conepxkutcs 312 r H3PO,. Paccunraiite: ®(H3PO,); Cy; Cox; Cny N(H3PO4) u N (H0); T.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OlLlCHMBAHHSA:

IIpomexxyTouHass arrecTanus IO JUCUHUIUIMHE «XMMHUSA» BKIIOYACT TEOPETUYECKUE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYaIOIIMMUCS 3HAHUH, U MPAaKTUYECKUe
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
3ayeTa.

3ayer Mo JAaHHON AMCUMIUIMHE MPOBOJUTCA B YCTHOW (opMe Mo OuiieTam, KakKIblid u3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHueE.

Ilokazamenu u Kkpumepuu oueHUBAHUA 3auema:

«3aYTeHO» - OOydaroUIMics NEMOHCTPUPYET MOPOrOBbIH YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHIA JOMYCKAIOTCA OIIMOKH, TPOSBISETCA
OTCYTCTBHUE OTJENbHBIX 3HAaHUH, YMEHUH, HABBIKOB, O0yUaIOIIMNACS MCIIBITHIBAET 3HAUUTEIIbHbIC
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMU M YMEHHUSAMMU IPU UX IIEPEHOCE HA HOBBIE CUTYaLlUH;

«HE 3aYTEHO» - 00YYaIOLIMIica HE MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHUS
U 0o0bscHeHHs HH(MOpMAIMH, HE MOXKET II0Ka3aTb WHTEIUICKTyallbHbIE HAaBBIKM DPELICHUS
IIPOCTBIX 3a7ad.



