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JIner akryaamsannn paboueii nporpaMmes
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3as. kadeapoii H.JL Mensunk
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[Iporokon ot 20 r. Ne
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Pabouas nporpamma nepecmoTpena, obeyikaena u ogo0pena juia peannsaumu B 2023 - 2024
y4eOHOM rojty Ha 3aceaanuu Kadeaps Xumuu

[Tpotokon ot 20 r. Ne
3as. kadeapoi H.JI. Measnuk

.

Paboyas nporpamma nepecMoTpena, odcyxaeHa u ogo0pena juis peannsauuu B 2024 - 2025
yueOHOM roy Ha 3aceiannn kadeapbl XuMuH

[Ipotokon ot 20 r. Ne
3as. kadenpoi 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

MatmHocTpouTeIbHbIE MaTepHUaIbl

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

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

[TK-13 cnnocoGHOCTHIO MPOBOIUTH SKCTIEPUMEHTHI 10 33JJaHHBIM METO/IUKaM, 00pabaThiBaTh U
aHAJIM3UPOBATh PE3YJIbTATHI, ONMUCHIBATH BBHIIIOJTHEHUE HAYYHBIX UCCIEA0BaHUM, TOTOBUTh
JAHHBIE NIl COCTABJICHHUS HAYYHBIX 0030POB U IMyOJIMKAIIUN

3HaTh - OCHOBHBIE XUMHYECKHUE IMOHATHS, ITOJ0KEHHS 1 3aKOHEIL;

- COBPEMECHHBIC HAMPABJICHHSI PA3BUTHS HAYYHBIX TCOPHUH;

- METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIFHOTO UCCIIEIOBAaHUS B
00JIaCTH XUMHUH

YmMmeth - pemaTth pac4yeTHBIE 3a1a4l IPUMEHUTENIFHO K MaTepUaly IIPOrpaMMBl;

- IPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS CAMOTIPOU3BOJIbHBIX
MpOoNneCCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

- IPOBOJIUTH SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS 110 3aJaHHBIM METOIUKAM
B c(hepe mpodeccnoHaIbHON e TeThHOCTH

Branets - pemaTth pac4yeTHBIE 3a1a4l IPUMEHUTENIFHO K MaTepyuaily IIpOrpaMMBl;

- IPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUS CAMOTPON3BOJIbHBIX
MpOoNneCCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTEMAX,

- IPOBOJIUTH IKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS 110 3aJaHHBIM METOTUKAM
B c(hepe mpodeccnoHaTbHON e TETHHOCTH




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6mmast Tpy1I0€MKOCTh JUCIUIUITMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaa. vacoB, B TOM 4uCIIe:
— KOHTaKTHas pabora — 8,7 akaji. 4acosB:
— ayIuTOpHas — 8 aKkaJl. 4acoB;
— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTenbHas padora — 95,4 aka. 4yacos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTaIiK - 3a4€T

AynuropHas s
KOHTaKTHas paboTa E = dopma TeKyIero
=
B aKaJl. yacax o Bun KOHTPOJIS
Pasnen/ Tema 2 ( A ) = . P Kon
> & © | camocrosiTenpHON | ycmeBaeMOCTH H
JCIUTUTAHBI ) £ . | xommerenn
o & paboThI MIPOMEKYTOYHOH
nab. | mpaxt. | € 3
Jlex. : PAKT. =9 aTTecTaLHu
3aH. 3aH. | O &
1.
- CaMOCTOSITEIBbHOE
M3y4eHre yueOHOn
U Hay4HOH 3amuTa
1.1 Xumuueckas Y H N
16 JIUTEPATYPHI; KOHTPOJIBHOM I1K-13
TEPMOJIMHAMUKA
- pelieHue paboTHL.
KOHTPOJIBHOM
paboTHI.
- CaMOCTOSITEIBbHOE
n3ydeHune yaeOHon
U Hay4yHOH 3amura
1.2 Xumuueckast KHHETHKA 14 TUTEPaATypPHI; KOHTPOJIBHON I1K-13
- peuieHue paboThI.
1 KOHTPOJIBHOMN
paboTHI.
- opopmiieHue
oT4eTa o
1a6opaTopHBIM
pabotam; 3amura
- caMoCTOsTeNbHOe |  JTabopaTOpHON
1.3 PactBOpHI 2 2 19 |uzyuenue yueOHON | pPaboOTHL 3amura IK-13
Y HAYy9HOH KOHTPOJIBHON
JIUTEPATYpBI; paboTHI.
- perieHne
KOHTPOJIbHOM
paboTHL.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

Y HAy9HOH 3amura
1.4 [TucniepcHbIE CUCTEMBI 12 JIUTEPATYPHI; KOHTPOJIBHOM IK-13
- pelenue paboThL.
KOHTPOJBHOM
paboThL.
- CAMOCTOSTEIILHOE
U3yucHHe y4eOHOMH
15 OKHCIIATENBHO- U Hay9HOH 3amura
BOCCTaHOBUTEJIbHBIC 14 JIUTEPATYPHI; KOHTPOJIBHOM I1K-13
MPOIIECCHI - pelieHue paboThI.
KOHTPOJBHOH
paboThI.
- oopmieHHE
oT4era 1o
1abopaTopHBIM
pabotam; 3amura
- CaMOCTOSTEIILHOE nabopaTopHO
16 ONeKTPOXUMHUUECKHUE N
CHCTEMEL 20,4 [uzyuenue y'{e?HOI/I paboThI. 3au11/£Ta I1K-13
U Hay4HOUH KOHTPOJIBHOM
JIUTEPaTyphI; paboThI.
- pelieHue
KOHTPOJIBHOM
paboThI.
HWroro no pazneny 95,4
Hroro 3a cemectp 95,4 3a4éT
Hroro no aucrurinae 95,4 3a4eT TIK-13




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemonaBaHUS IUCHUIUIMHBIL «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 CPEICTBAMH, TaK U B (popMe NeKInii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbINACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHsl, JUIS TMOATOTOBKH
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
UCIOJIB30BAHUEM 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-BU3YATU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHas 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 OOOOIICHHBIE BBIBOJBI I10 CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(dbopMbI yueOHOU 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 337a4aMu, CTOSLTUMHU
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOHWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUEHUU Kypca HAPSAy C BBIBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsL. OOyUaIOMMMCsT TIPEAIaraloTcsl TECThHl W 33/1a4M 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 CAMOCTOATeILHOM padoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxenuu 1.



7 OueHoYHbIE CPEeACTBA AJI NPOBEACHHS MPOMEKYTOYHOM ATTeCTAIUMHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Bapnamoga, 1. A. PactBopsl. JlucrepcHbie cucteMsl : yueonoe nocobdue / M. A. Bapiamosa,
JI. T'. Konsima. - 2-e uzn., moarot. mo med. u3a. 2011 r. - MarauTtoropek : MI'TVY, 2012. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/1119159/99
3.pdf&view=true (gara oopamienus: 14.10.2019). - MakpooObeKT. - TEKCT : 3JIeKTpOHHBIN. - CBeICHUS
nocrtymabl Takke Ha CD-ROM.

2. Konspa, JI. I'. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI 3JIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. @ ui.,
TaoJI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
NMeercs neyaTHbIN aHAJIOT.

3. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHHE XUMHUYECKOTO pPaBHOBECHS '
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYESCKHUIA
yH-T UM. ['. U. 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 : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

4. Mensiauk, H. JI. [lucniepcHsbie cuctemsr : npaktukyMm / H. JI. Mensuuk, J. P. Mymuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuil y-T um. I'. 1. HocoBa. - 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: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
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. Kpartkuii cnpaBouHuk Qusnko-xumuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBzuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. [lonomapeoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®@emopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBEHHBIMN.

7. U3BecTst BbICHIMX Yy4YeOHBIX 3aBeJleHUH. XUMHUS U XUMHUYECKas TEXHOJOTHs: Hay4yHO-

texHndyeckuii sxypHai — ISSN 0579-2991.



B) MeTtoauyeckue yka3anus:

1. EpmoBa, O.B. Pabouas Tterpaap mjisd OTYETOB K JIaDOpaTOpHBIM paboTaM IO
JUCHUILIMHE «XHUMHUsD» JJI1 00y4arolMXCsl BCEX HAINPaBICHUN MOATOTOBKH M CIIELUAIbHOCTEN
ounoi Gopmbl 00yuenus / O.B. Epmiosa, JI.I'. Koasina, D.P Mymuna., H.W. Poauonosa, JI.B.
Uynposa; Marauroropckuii roc. rexunyeckud yu-1 uM. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. . HocoBa, 2020. — 46 c. — TekcT : Henmocpe1ICTBEHHBIN.

2. BapnamoBa, .A. OcHOBHBIE KJIACCHI HEOPTaHMYECKUX COCAMHEHHH: METOINYECKHE
yKazaHusg K JabopaTopHOl paboTe MO AUCHUIUIMHE «XHUMHS» Ui O0y4aroummxcs BCex
HaIpaBJICHUH MOJTOTOBKHM U crenuaibHocTel Bcex Gopm oOyuenus / M.A. Bapnamosa, H.JL.
Kanyruna; Marautoropckuii roc. Texuuueckuid yH-T uM. I'. M. HocoBa. — Marnuroropck :
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IUCUUIUIMHE «XUMHs» A7 OOYyYalolMXcs IO BCEM HAaNpaBlICHHUSM IOJATOTOBKH U
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COOCTBEHHOCTH
9 MaTepHaJIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

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

MatepuanbHO-TeXHUYECKOE 00ecreueHre IMCIUTUTMHBI BKITIOYAET:

VY4deOHblE ayauTOpUM JJsl MPOBEACHUS 3aHATUN JIEKIUOHHOrO THma. OcCHaleHue:
MynbsTUMeIHTHBIE CPE/ICTBA XPAHEHHUS, IEpEAayuu U MPEeACTaBlIeHUs UHPOPMALIUHU.

VY4eOHblE ayIuTOpHM I TPOBEICHHsS JTaOOpaTOPHBIX 3aHATHH, TPYHIOBBIX H
WHIUBUAYAIbHBIX KOHCYJIbTAIl[Mi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHON aTTecTaluu.
Ocnamenue: OOopymoBaHue s BBITIOJHEHUS JTaOOpaTOPHBIX paboT, XUMHUYECKas MOCya,
peakTuBbl, HarmsiHbie MaTepuabl: TaOIHIIbI, CXEMBbI, IITaKaThI.

[Tomemenust 17151 caMOCTOATENBHOU paboThl oOydaromuxcs. OcHamienue: [lepconanbHbIe
KomibioTepbl ¢ makerom MS Office, BbixomoM B MHTEpHET U C JOCTYIIOM B 3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomemenuss g xpaHeHHsT U NPOPUIAKTHUECKOTO OOCIYXHBaHHS Yy4eOHOTrO
obopynoBanusi. Ocnamenne: Cremmaxu, ceddbl ans XpaHeHHS y4eOHOro OO0OpYHZOBaHMUS.
HHCTpyMEHTHI 17151 peMOHTa 1ab0paTopHOro 000pYyAOBaHHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJeisieTcs Ha ayAUTOPHYIO, KOTopas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMocCTOsTelIbHas paldoTra OO0yyarommxcs MpeAnoiaraeT MpOXOoXkKICHUE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U TIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MOCTPOCHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIPOCY Ipeajaraercsi 4eThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

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

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

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) HUCXOIHbBIE pEareHThl
0) NPOAYKTHI XUMUYECKOW PEaKINI
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTeMAaTUIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

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

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

4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwue u3 npuBeJCHHBIX 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 N+ 1/2 0,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

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

6) N+ 1/20,=NO r) NHs+5/20,=2NO +3 H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagun) = CU () + CO (), mornotmiioch 22 k/JIk TEMIOTHI.

DHranbenus 00pa3zoBanus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PeaKIMU MPU CTAaHJAPTHBIX YCIOBUSIX U Mpu Temnepatype 627°C.

BemectBo AH®593 (KI>x/Mo1B) S8 (x/Monbp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadaja peakliuu

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

9. Kak uzmeHsiercs SHTPONHUS PU Pa3NIoKEHUU KapOoHaTa KalbLus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B tecrax mo teme «XuMmHYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOEC W IISATOC
3a7aHus oneHuBamoTea B 0,5 Oaiia; IIECTOE, CEIbMOE, BOCBMOE, JAEBATOE M JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oajia.

TecTt Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYecKas TepMOANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
2. CKOpOCTh XUMHUECKOW PEAKINUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEeHNEe KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYAHHS PEAKIINU
3. B kakux emuHHIIAX BBIPAKAETCS CKOPOCTh XUMHUECKOM peakiunuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
4. Ot kakux (HakTOpPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIHii?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCYa
5. CocTosHuE XMMHYECKOTO PABHOBECHs OOpPATHMBIX MPOILIECCOB KOJIWYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctd peakunu 4 NO ) + 6 H O =4 NH3 () + 5 O, ()



a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B)V =k[NO]'[H,0]°
7. Kaxk 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe MoKas3bIBaeT 3HaYeHUE TEIUIOBOr0 A deKTa peakuun?
a)l E 2 .
t
0)2 2

B) 3 i
1 ’/ 3
— A\

XOJI peaKIuu

&
<«

v

9. Yrto MOXHO CKa3aTh O PEAKIIUU, H300pAKEHHOW Ha JrUarpaMMme K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIIus

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIis ONUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHWYKCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITEPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jina peakuun Cy + 2 H 5 () = CH 4 () IpH HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCHasi KOHIIEHTpAIMsI BOJOPO/a paBHa 1,2 MoJb/J1. BeruuciuTe HCXOMHYIO KOHIICHTPAITUIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {nst ypaBuenus peaxkiun Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE
1) 2K'+S047 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 M 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
1 2)2 3)11 4) 13

4. Jlns momaBneHus ruaponusa xaopuaa xpoma (I11) cnemyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°

7. MaccoBast 105151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBA K Macce pacTBOpa

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

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3)  XJ0opHI Kalblus

4) MaprasioBas KUCIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4enne PH uncroit Bosbt ipu 25°C cocrasisieT

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

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olleHHBaroTcA B 1 Oaiut; IsITOE M 1IeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1.  Vkaxwurte pa3Mepsl YaCTHUIl KOJUTOUIHBIX CHCTEM

1) wmenbie | HM

2)  O6ombme 100 M

3) or 1 uM g0 100 aM
2. Kakume wuOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIH 3apsia?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. Jlys KaKoro 3JeKTPOJIHTA MOPOr KOArYIISIHU KOJUIOU/IA C TIOJIOKUTEIBHO 3apsHKEHHOM YacTHIeH
JOJKEH OBITh HANMEHBIITAM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 30711 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

Kakou QJICKTPOJIUT UTPACT POJIb NOHHOT'O CTaGI/IHI/ISaTOpa?

1)  xmopun xenesa (111)
2) BojIa
3) TUAPOKCH] Kaus



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxomATCs B COCTOSHHH IMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiud Kaxa0ro dJIEeKTPOJIHTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) yBeMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) IPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3ICKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HeliTpasbHBIC ATOMBI IIPEBPAIAIOTCS B MTOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIIACTCS
3) oTpHUIaTENbHBIN 3apsi/ HOHA YBEITHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKMCICHHUS KUCIOPO/a a) B BOJIE U 0) B IEPOKCUIE BOAOPOa 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)  wmanranar-nona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakmun, mporekarorieir mo cxeme Cr,Sz; + KNO; 2> K,CrO; + K;SO; + NO oxkucieHuro
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, IpUBeAeHHON B Borpoce 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 «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3adaHUs
oLleHUBarOTCs B | 6arut; TpeTke U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel

1. DNeKTPOAHBIA NOTEHIIUAN OIPEIEIIAIOT [0 YPABHEHHUIO . ..

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranpBanndeckoro simemeHra MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPO/I
4, VYkaxuTe cymMmy KOXQQHUIMCHTOB B ypaBHEHHH dJICKTPOJIM3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil  MpOTeKaeT
CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbluuciute Maccy LMHKA, HOJYYEHHOTO MpH D3JEKTpONM3e Cyib(ara HUHKA, KOTOPBIN
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [IpuBenure cxeMbl DSJIEKTPOJHBIX IPOLECCOB W MOJIEKYJSIPHOE YpaBHEHHE pEaklUu,

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

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoN Marepuana; opOpMIICHHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH 1JI51 BHEAYIMTOPHOI CaAaMOCTOSITEILHOI padoThl
CTy}IeHTOB 1o TeEMamM

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




B ngomarHem 3aaHuu 1Mo TeMe « XuMudecKkas TepMOJIMHAMUKAy: TIepBasi 3a/aua OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPH CTAaHAAPTHBIX YCIOBUSIX M IpU Temriepatype T = 927 0C,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure temnooit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + C2Ho (1), monb3ysice
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS U
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TepMOXUMUYECKUM YPAaBHEHUSIM PAaCCUUTANTE TETIOBOU 3 (HEKT peakiuu:
Hs ) + COz ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO () + 02 )~ 2 COQ () AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

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

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

pearupytomux BemiectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsIMOM peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakiny, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccunraiite Bpems, mMpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO MpU
temneparype 200 °C, ecm TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKuu?

3amagya Ne3

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

3amaua Ned

Jisa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (7 + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIMNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlUKU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIMX 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 HapaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ITHX PEAKIUi: a) IPU MOHMKECHUN
TeMIIepaTyphl, €CIIM JaBJIieHWE IOCTOSSHHO;, O) TpH TOBBIIICHUH [aBJICHHs, €CIHU TeMmIeparypa
MOCTOSIHHA.

Jlomainnee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamHem 3amanumum mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3ajadu
orieHuBaercs B 1 Oayr; werBepTas u mectas — B 0,5 Oaria.

3amaua Nel
B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOoCTRIO P = 1,405 r/™Mn?

PaccumraiiTe: a) MaccoByr JOJI0 BEHIECTBA B PacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJIBHYIO JOJIIO BEIIECTBA B pacTBOpE.

3ajgayga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONIUX BEIICCTR:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3; + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

COCTaBI)Te II0 ABa MOHCKy.]ISIpHI)IX ypaBHCHI/IH peaKHI/If/'I K CJ'ICIIYIOHII/IM HNOHHBIM:

Ba?* + CrO4 — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHO KUCTIOTHI.

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcst ruaponusy: Na,SiOs. Cu(NOgz),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs THAPOJM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHD

B nomamuem 3amanuun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENBHBIE MPOIECCH): TepBas
3ajava orieHuBaetcs B 1,5 6ana; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel
[Tonbepure KOA(PPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccuntaiiTe SIEKTPOIBMKYIIYIO CHJIYy W ONPEIAEIUTE HANpaBiICHHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUsl NEPBOM PEAKUHUHM IIPU CTAHAAPTHBIX YCIIOBHSAX, HCIIOJb3Ysl 3HAYEHUsS OKHUCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO;3; + NO + H,0

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

NH4ReO4 +H, — Re + NHj3 + HZO

KBrO — O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:



KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs; (pasg) —

3ajgaga Ne3

Janbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuuraiite 3HaueHwme
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momamznem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDy: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTopas — B 1,5 O6aina; Tpethst — B 2,5 Oasna.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHCHHE TOKOOOpA3yOIEH peakiuy, MPOTEKarolled Npu pabdoTe TajJbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajbpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIIMAI aHOJA PAaBHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMTANTE KOHICHTPAIIHIO
KaTHOHOB MeETajlla B KaTOJHOM pacTtBope, mnpu koropoid DJIC raibBaHUYECKOTrO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3agaya Ne2

[MpuBeauTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W  MOJCKY/SIPHBIC YPAaBHEHHS PEaKIHA,
MPOTEKAIOIINX MPHU 3JIEKTPOXUMHUECKON Koppo3uu ramsBanomnapbl Co/Ni: a) B kucioii cpeze; 0) BO
BIIQYKHOM BO3/yXe€.

Onpenenute yObUIb MacCchl aHOJIA MPH KOPPO3UHM B KUCIIOHW cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-HOHHBIC YPAaBHEHHS DJICKTPOAHBIX MPOIECCOB (AHOJ HWHEPTHBIN) H
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUHU, IIPOUCXOISIICH MTPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Breruncnurte (akTHueckoe KOJIMYECTBO METallla, TMOJTYYCHHOIO Ha KaTOJe TPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIHA3 TPOBOAWIM B TedeHuu | 4. Beixoa Metania mo Toky coctaBui 85%.

YkaxuTe BO3MOXKHbIC TPHUNHBI YMEHBIIICHHSI BBIX0/1a METaJlIa 110 CPAaBHEHHIO C PACUETHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3amanne 1. OKOHYaHHE >IEKTPOHHOH (OpMyIEI ....65°6p". Ykaxure
MOJIO)KEHHE DJIEMEHTa B MEPUOJAMYECKOM cHucTeMe: Mepuoj, TpyIIy,
Tema 1. HOATpYIIy, Ha3BaTh 3eMeHT. COCTaBbTE AIIEKTPOHHYIO (GOPMYITY aToMa
Ilepuoanueckas JJIEMEHTA. YKaXKUTE JJEKTPOHHOE CEMENCTBO, METAUl WM HEMETAILI.
cucrema 3jieMeHTOB | CocTaBbTe  3JEKTPOHHO-rpaduueckyro  GopMyny Ul yKa3aHHBIX
CTpOeHHe aToMa AIIEKTPOHOB B HOPMaJIbHOM COCTOSTHUU.
3aganue 2. VYka3aThb Bce KBaHTOBbIE YHCIA [UIsl DJIEKTPOHOB,
OTBEYAIOIIUX CIIEYIOUIeH AIeKTPOHHOU hopmyIie 5p°
Tema 2. 3apanmne. CocTaBbTe YpaBHEHHUs PEAKIUi, IPU MOMOIIHA KOTOPBIX MOXKHO




Kuciaorno-ocHOBHEIE
CBOJCTBA BelIECTB

OCYIIECTBUTH CIECAYIOIINUEC IPEBPALICHUSI
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apanue 1. {na peaxiun FesOyk) + Hyr = 3Fe0y + HO ompenenure
BO3MOXKHOE HAIIPABIICHHE CAMOINPOM3BOJIIBHOIO TEUCHUSI PEAKIUU  IPH
CTAHJAPTHBIX YCIOBHSX M TpH Temmeparype t =1227°C, ecim Teruiooit

Tema 3. adexr 1o 3amaHHON TeMIepaTypbl He U3MEHUTCSL.
XumMuyeckas YkaxuTe: a) BBIICISICTCS WM TOIJIONIASTCS SHEPrHsi B XONE Peakiuu; 0O)
TePMOJAUHAMHUKA NPUYKHY HAWECHHOTO W3MEHEHWs SHTponuM. Paccuuraiite Temrieparypy, Mpu
KOTOpPOH yYCTAaHABIIMBACTCSI PABHOBECUE U MPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Bprmcimire TermoBor addexr peaximm 3FesOsny + 8Alk) =
4A1LO3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronx BeulectB (npwioxkeHue 3). CKOJIbKO TEIIOThl BbIACIUTCS
(mornoturcst) mpu 0Opa3oBaHKy BelecTa Fe B konmuecTse 56 17
3apnanme 1. Temmeparypubpiii ko3pdunmeHT peaknuu paBeH 2,5. Kak
Tema 4. U3MEHUTCS CKOPOCTh PEaKLUu: a) IPHU MOBBILIEHUN TeMneparypsl ot 60
XuMH4eckas 10 100°C; 6) mpu oxnakIeHUH peakimoHHoi cmecu ot 50 1o 30°C?
KHHETHKA U 3apanme 2. [l oopatumoil peakimu Fe3Ouk) + Hypy = 3FeO) + HO
XHMHYECKoe 3alUIINTE BbIpaXKeHUE KOHCTaHThl paBHOBecust AHC, kJlx =+ 69.8.
paBHOBecHE [TpennoxuTe crocoObl YBEIHUCHUST KOHIICHTPAITUH IPOJTYKTOB PEAKIINH.

Tema S. PacTtBopbl

3aganue 1. B 180 mu Bogst pactBopeno 20 r cynbhara Maprasiia.
[Tosryuamicst pacTBop TIOoTHOCTHIO 1,101 r/Mut. Beraucnure MoJsipHYy¥o,
HOPMAaJIbHYIO, MOJISUIBHYFO KOHIEHTPAIMU U MaCCOBYIO JIOJIEO
pPacTBOPEHHOI'O BELIECTBA.
3apanmne 2. CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs pEaklMii B3aUMOJEHCTBHS B paCTBOpPax MEXY:

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

NH4OH u MnCly; H2SO4 u Ba(OH),.
3aganme 3. CocraBbT€ HOHHO-MOJIEKYJISIPHBIE M MOJEKYJISIPHbIE
ypaBueHust ruzaponusa cojeir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3nHauenme
pH (>7, <7) uMeroT pacTBOPBI ITUX CONEH?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEILHEIE
CBOlCTBa BelIeCTB

3aganue. MeTo10M 371€KTpOHHOTO OanaHca noadoepute K03 PUIMEHTHI B
YPaBHEHMSIX, YKQKUTE OKUCIUTENb U BOCCTAHOBUTEb, HAITUILIUTE
AIIEKTPOHHBIE YPaBHEHUS MPOILIECCOB OKUCICHHUS U BOCCTAHOBJICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MnSO4 + KSO4 + HO

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

Tema 7.
DJIEKTPOXHMHYECKHE
CHCTEeMBbI

3ananme 1. /1511 ranpBaHUYECKOTO 3JIEMEHTa, 00Pa30BAHHOTO
IUTACTHHAMU U3 METAIIJIOB

Zn u AQ, NOrpy>XeHHbIX B paCTBOPHI X COJIEH C KOHIEHTpaluel HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DJICMEHTA;

2) HamUIIUTE YPaBHEHUs 3JEKTPOAHBIX MPOIECCOB M TOKOOOpa3yroniei
peaxiuu;

3)  paccuuTaiiTe IEKTPOABIKYIIYIO CUITY FaJlbBaHUIECKOTO JIEMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIIMH, TPOXOIALIEHN TPH
IIEKTPOJIM3E paciliaBa Wil pacTBopa aekrponnuta paciuiaB CaCl; .
BrruncnuTe Maccy MeTasuia BhIIETUBLIETOCS HA KaTOAE, €CIH
AJIEKTPOJI3 MpoBovH Tipu cuiie Toka A =10,0. B Tedyenue Bpemern = 2,5
y.Beixoa merauia o Toky Br coctaBun  98%.

3aganue 3. CocTraBbTe ypaBHEHUS dJIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IPOTEKAIOIIEH IIPH
MEKTPOXMUMUIECKOW KOPpO3uHK ranbBaHonapsl: Pb - Sn

a) B KHUCIIOM cpefie;




\ 0) B arMoc(epe BIaKHOTO BO3TyXa.

oL E

KoHTpoJsbHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.

TepmoauHaMuYecKre mapaMeTpbl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buyrpennss sueprus. Padora. Temora.

[1epBbIii 3aKOH TEPMOAMHAMUKY (BBIBO).

DHTanbnus Kak (QYHKIUS COCTOSIHUS CHCTEMBbI. DHTAJBITNs 00pa30BaHMs BEIIECTBA.

TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTophl, BIMAIONIME HAa TEIIOBOH AddekT

XMMHYECKON PEAKIIUU.

7.
8.
9.

10.
11.
12.
13.

RO ~NoOOR~WNE

1.
2.

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

Tepmoxumusi. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponuUs KaK GYHKIIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

Tpetuii 3aK0H TEPMOJTUHAMUKH.

Oueprus ['nb6ca.

HamnpaBnenue caMonpon3BOJIbHOTO MPOTEKAHNUSI XUMUUECKUX PEAKIIUMA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xumunyeckas KnHeTuka. CKOpocTbh XMMUYECKOM peaKLUU U METOAbI €€ PETYJINPOBAHMSL.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JIEHCTBYIOIIUX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoil peakuun. [Ipasuno Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanmutrueckue cuCTeMBI.

BnusiHue katanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

I'OMOreHHBIN U reTepOreHHBIN KaTalus3.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecrue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.

BnusiHue KOHLIIEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHSL.

®da30BbIe AMAarpamMMbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpoabsnbie Bonpocsl 1o Teme «PactBopbn»

[Toustue pacTBopa. PaCTBOpI/IMOCTB BCIICCTBA. PaCTBOpI/IMOCTB rasa.
PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPacTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIOCHTpalKA, MOJIApHAsA KOHIUCHTPpAlWA SKBUBAJICHTA, MOJIbHAA J10JIA, TI/ITp).

3. KonnmurarusHble cBOMCTBa pacTBOpoB. VaeanbHbII pacTBOD.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yuinockonn4eckuii 1 KpUOCKOIINYECKUHN).

5. Ocmoc. OcmoTHueckoe aaBneHne. Cxema ocMOMeTpa.

6. KwncimoTHO-0CHOBHBIE B3aMOJIEHCTBHS BEIISCTB.

7. HVonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIE MOHSATHS U TOJIOKEHUS TEOPUH
AppeHunyca.

8.  Juccommanus KHCIOT, OCHOBAaHMM M COJEeH C TOYKM 3PEHUsT HOHHOW TeopuH AppeHHuyca
(mpumepsr).

9.  Crenensp nuccoruanuu. CHUIIbHBIC U cIa0bIe SIEKTPOJIUTHL.



10. Huccommarus cinadbix 35eKTponToB. KoHCTaHTa quccoIuanim.

11. 3axon pazbaBnenus OcTBanba.

12. Peaknuu MOHHOTO OOMEHA MEXIY AJIEKTPOJUTaMHU (Ha MpUMepe peakiuii o0pa3oBaHus ci1aboro
ANEKTPOJINTA, OCAJKA U raza).

13. IIpousBeneHune pacTBOPHUMOCTH.

14. VonHoe npousBeneHuE BOAbl. BoIOpOAHBIN U THAPOKCUIIBHBIN IIOKA3aTEIH.

15. Tmaponus coseid. TUIbI rUAPOIN3A CONCH.

16. KonnyecTBeHHbBIE XapaKTEPUCTUKH MPOIIECCca THAPOIIH3A.

17. ®akTopsl, BAUIIONIME HA IPOLECC THAPOIIN3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
JHucnepcHocth. Knaccudukanuu AucrepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 110(OOHBIE KOJUIOUIBI.
CniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YacTHLl.
[IpaBuno @asiuca — [leckona.
Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpHI.
Koarymnsiuust nuo@uiibHbIX U THO(GOOHBIX KOJLJIOUIOB.
CenumeHTaIus KOJIOUIOB.
0. Koarynsamus KOJJIOUIHBIX paCTBOPOB AIIEKTPOIUTAMH.
1. IIpasuno Ulynsue — Napau. Koarynupyromast citocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oo N ORWNE

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
OKHUCIINTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA BECUICCTB.

BaxHeiinie OKUCIUTENN U BOCCTAHOBUTEIIH.

TumbI OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPUMEPHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBINA MOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHHe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

N~ WNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.]'ICKTp0XI/IMI/[‘leCKI/Ie CHUCTEMbI»

OnekTpoxumuueckue cuctembl. Kimaccuduxamus 31eKTpOXUMUYECKUX MTPOLIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAOIIUE HA IPAHULIE Pa3/iea «METAJII — pacTBOP».
IManpBarmveckwmii amemenT Jlanuamsa — Skoowu.

DNEKTPOABUKYIIAs CUJIa TaIbBAHUYECKOIO AJIEMEHTA.

W3mepeHune »HIIEKTPOAHBIX MOTEHIMANOB. PsAn cTaHAApTHBIX 3JEKTPOAHBIX IMOTEHIIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHUHU C UX IMOJIOKEHUEM B PSIIy HATIPSIKEHUM.

6. VYpasuenue Hepucra.

7. DIexTpoiu3 paciaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOIECCHI.

8.  OObenunHeHHbIH 3akoH Papaznes. Beixon mo Toky.

9.  Kopposus meraios. Kimaccudukaiyst KOppo3HOHHBIX IPOIECCOB.

10. Xwumwudeckas KOPpO3us.

11. DnexTpoxumuueckass KOppo3us. AHOIAHOE OKHCIEHHE MeTallyla U KaTOJIHOE€ BOCCTAHOBJICHHE
OKHCIIUTESL.

12. TIpumepsl KOPpO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uu.

arODE



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

CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUTHl OT KOPPO3UU METAJLIOB.
XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AJIEMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHOYHBIE CPeACTBA AJIsl POBECHUs IPOMEKYTOUYHOM aTTecTAlNU
[IpomexyTouHas  aTTecTalus UMEET  LEJIbI0  ONpPEeNeiIuTh
3aIUTAaHUPOBAHHBIX PE3Y/IbTATOB 00YUEHHS 110 TUCIMILIMHE 32 ONPEIeICHHBIN MepHo 00yueHHs!.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHBbIE CPeACTBAa /ISl TNPOBEJACHUS

NPOMEKYTOYHOM ATTECTANMMU:

IMPUJIOKEHUE 2

JOCTHIXCHUA



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

MK-13

CIOCOOHOCTBIO IPOBOJUTH SKCIEPUMEHTHI MO 3aJaHHBIM METOJUKaM, 00paOaThlBaTh M aHAJIM3MPOBATH PE3Y/bTaThl, ONUCHIBATh BBIOJHEHHE HAy4HBIX
MCCIICIOBaHMI, TOTOBUTH JTAHHBIE JUIS COCTABJICHUS] HAYUYHBIX 0030pOB U MyOJIUKAIHI

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL,

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPHIA;

- METOJBl  TEOPETUYECKOro H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIJHMHAMUYCCKHUEC IIapaMETPhI
CHUCTCMBI, (1)YHKIII/II/I COCTOSIHHA CUCTCMBI. Hemeﬁ 3aKOH TCPMOJWHAMHKHU.

2. DHepreTuka XMMMUYECKUX IPOLIECCOB.

3. OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeThii 3aKOHbI TEpPMOJUHAMUKH.

5. Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

6. Xumuueckass kuHeTuka. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkuuu. Kunerndeckas kpupasi.

7. CKOpOCTb peakuu U METOZIbI €€ PEryJINPOBAHMUS.

8. Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [lpasuno Bant-T'odda.

9. OHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTalnus.

11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.

12. Xumunueckoe paBHoBecue. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.

14. PactBopbl. CiocoOb! BhIpakKeHUsI KOHLIEHTPALIUK PACTBOPOB.

15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON TUCCOLUALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16. Jucconnanus KUCI0T, OCHOBaHUH, coneil. AMGOTEpHbIE AIEKTPOIMTHI.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnopunbubie u 110(oOHbIE KOJUTOUIBL.

21. CtpoeHne KOJTOUIHBIX YacTHULl.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BCIICCTB. K.]'IaCCI/I(bI/IKaI_[I/IH OKHCIIUTCIBbHO-




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24, DnexkTpoxuMuueckue cuctemsl. 3akoHbl Dapanes. DIeKTPOJHbIA NOTEHLUA.
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. Buasl koppo3un. CriocoObl 3alIMTH 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 peakiuu, BeIYHCIUTh DJ{C TrallbBaHUYECKOTO AJIEMEHTA, €CIM KOHICHTPaIiH

- 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 chepe
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/II.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU 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 SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Boabl. [ImMOTHOCTH MONTy4eHHOTO
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

TOKOOOpa3ytomeil peakuuu, BoIYUcIuTh DJ{C raqbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIEHTpaluu
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; (¢ + CO(y), AH; = 460 xI>x ipu CTaHApTHBIX yCIOBUAX. Paccuuraiite TemnepaTrypy Hadaa
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 Boasl pactBopmiin 160 1 xmmopuna xenesa (I11). InoTHOCTs 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; ) + 2 SO, (1), AH; = -1075 x/Ixx mpu cTaHAApTHBIX YCIOBHUsX. 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 koHUEHTpaus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute 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; (1), AH, = -890 xJI>x npu craniapTHBIX ycioBusX. 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

MIPUMEHUTEITEHO K chepe
npodeccunoHaNbHOM e TENbHOCTH.

Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIlpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS PEAKUWU IPH CTAHJAPTHBIX YCIOBUSAX W NpH  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIIEAYIOIIUX peaKlui
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
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 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 THMIPOJIM3a COOTBETCTBYyMOIUX coieil. 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 3apsij 9acTUI] TMOJTYYEHHOTO 30JII U HAIHUIIHATE
(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 IPOLIECCOB W MOJEKYJSPHBIE YpPAaBHEHMS pEaKIHid,
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 coctamia 0,01 r/4.
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8. CocTaBbTE JIEKTPOHHO-UOHHBIC YPABHEHUS JICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruuciure pakTrdeckoe KOJMUECTBO METala, MOJyYEHHOTO Ha KaTOJIe TIPH JICKTPOIIN3E
Co(NO3)2, eciu 3JIeKTpOIIU3 MPOBOAKIM B TeueHHH 1 4. Bbhixoa MeTasmia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

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

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI ypOBEHBH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPHUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00YJAIOIIMNCA HE MOXET MOKa3aTh 3HAHUSI HA YPOBHE BOCIPOU3BEACHUS
U oObsicHeHUS UHPOpPMAIMU, HE MOXKET I0Ka3aTh HHTEJUICKTYalbHbIE HABBIKM PELICHHS
MPOCTHIX 3a7a4.



