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Juer akryasansaunn paboueii nporpaMmbl

PabGouyas nporpamma nepecMoTpena, obcyskiena u ogodpena s peatnsaunn 8 2020 - 2021
yueOHOM rojy Ha 3acenanui Kadeapbsl XUMHH

[Tpotokon or 01 ceyradps 2020 r. Ne 1
3as. kajeapoit 7 H.JI. Meaauunk

PaGouas nporpaMma nepecMoTpena, obcyskiaena u oaodpena s peannsanny 8 2021 - 2022
yueOHOM roay Ha sacejanuu kadeapsr Xumun

Ilporokon ot 20 .. Ne
3as. kadeapoii H.JI. Measunk

PaGouas nporpamMma nepecMoTpena, obcykaeHa n oaobpena uia peannsanun 8 2022 - 2023
y4eOHOM rojty Ha 3acenanuu kadeapst Xumuu

[Iporokon or 20 . N
3as. kadeapoi H.JI. Mesuuk

Pabouas nporpamma nepecMoTpena, obcyxaena n ogo0pena uis peannsauun 8 2023 - 2024
yueOHOM rojy Ha 3acenanuu kadeapb XuMun

[lpotokon ot 20 . Ne
3as. kadeapoit H.JI. Measinuk

Pabouyas nporpamma nepecmoTpena, obcyiiena u ogobpena s peanusaiun B 2024 - 2025
yueOHOM rojty Ha 3acenanuy Kadeapst Xumuu

[lpotokon ot 20 . N
3as. kadeapoit H.JI. Measuuk




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 BXOOUT B 0a30BYI0 4acTb y4yeOHOro IulaHa 00pa30BaTENbHOM
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 TUCLUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4eHus

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

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIMU

OIIK-1 YMCHHUEM HCII0JIb30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUIIJIMH B
HpO(bCCCHOHaHBHOfI ACATCIIBHOCTU, MPUMCHATH METOAbI MATCMATUYCCKOI'O aHAJIM3a U
MOACIINPOBAHUSA, TCOPETUUCCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

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

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHSI HAYYHBIX TCOPHUH;

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

YMmeTh - peuiaTth paCYCTHBIC 3aJa9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPaMMBI;
- IPOrHO3UPOBATH BO3MOKHOCTE IPOTEKAHUA CaMOIIPONU3BOJIbHBIX
MMpoNHeCcCOB B pA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

BJ'I&Z[GTI) - HaBbIKaMU IIPUMCHCHHUA OCHOBHBIX XUMHWYECCKNX 3aKOHOB B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMCHTAJIBHOT'O
HCCICI0OBAaHUs B 00J1aCcTH XUMUH




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6mmas Tpy1I0€MKOCTh JUCIIUIUTMHBI COCTaBIIAET 3 3a4eTHBIX eauauI] 108 akaa. vacoB, B TOM UucIIe:
— 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 aTTecTaIiy - 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 OIIK-1
TEPMOJIMHAMUKA
- pelieHue paboTHL.
KOHTPOJIBHOM
paboTHI.
- CaMOCTOSITEIBbHOE
n3ydeHune yaeOHon
U Hay4yHOH 3amura
1.2 Xumuueckast KHHETHKA 14 TUTEPaATypPHI; KOHTPOJIBHON OIIK-1
- peuieHue paboThI.
1 KOHTPOJIBHOMN
paboTHI.
- opopmiieHue
oT4eTa o
1a6opaTopHBIM
pabotam; 3amura
- caMoCTOsTeNbHOe |  JTabopaTOpHON
1.3 PactBOpHI 2 2 19 |uzyuenue yueOHON | pPaboOTHL 3amura OIIK-1
Y HAYy9HOH KOHTPOJIBHON
JIUTEPATYpBI; paboTHI.
- perieHne
KOHTPOJIbHOM
paboThI.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

Y HAy9HOH 3amura
1.4 [TucniepcHbIE CUCTEMBI 12 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-1
- pelenue paboThL.
KOHTPOJBHOM
paboThL.
- CAMOCTOSTEIILHOE
U3yucHHe y4eOHOMH
15 OKHCIIATENBHO- U Hay9HOH 3amura
BOCCTAaHOBUTEJIbHBIC 14 JIUTEPATYPHI; KOHTPOJIBHOM OIlK-1
MPOIIECCHI - pelieHue paboThI.
KOHTPOJBHOH
paboThI.
- oopmieHHE
oT4era 1o
1abopaTopHBIM
pabotam; 3amura
- CaMOCTOSTEIILHOE nabopaTopHO
16 ONeKTPOXUMHUUECKHUE N
CHCTEMEL 20,4 [uzyuenue y‘ie?HOI/I paboThI. 3au11/£Ta OIIK-1
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 OIIK-1




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 BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

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

Jns peanuzanuu nHGOPMaIIMOHHO-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
yueOHasi paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUall IIyTEeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHUEM 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 yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue 0hOpMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, H3y4YeHHE OCHOBHOTO W JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnoTeKke, HarMcanue pedepaToB U KYpCOBBIX padOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0ydaronmxcs 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
3HAHWUN, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUEHUHU Kypca HAPSAY C BBIBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu kKOoHTpOIsL. OOyUaIOIMMMCsT TIPEIAaraloTcsl TECThHl W 3a/a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000E€ BpEeMsl TPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YuedHO-MeTOAUUECKOE 00ecTIeueHe CAMOCTOSTeILHO PadoThl 00yYaoImMXCcst
[Ipencraieno B npuiioxxeHuu 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:

Mensauk H. JI. PactBopsl : nipaktukym / H. JI. Mensauuk, D. P. Mymiuna, O. A. Mutirypusa |
Marnurtoropckuii roc. texuudeckuii yH-T uMm. I'. . HocoBa. - Maruuroropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuit y-1T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuaebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TY, 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: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

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

5. KopoBun, H.B. OOmiast xumus: yued. A TeXHMUYECKMX HampaB. U 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. PaBuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. I[lonomapeoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®@emopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBEHHBIMN.

7. U3BecTst BbICHIMX Yy4YeOHBIX 3aBeJleHUH. XUMHUS U XUMHUYECKas TEXHOJOTHs: Hay4yHO-
TexHndyeckuii xypHai — ISSN 0579-2991.



B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
na0opaTOpHBIM paboTaM MO AUCHUIUIUHE «XHUMHS» Uil O0YYaroIMXCs BCEX HaIpaBlICHHUN
MOJArOTOBKM M CIEHHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnuroropckuii roc. rTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcrT : HeMOCPEACTBEHHBIM.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW paboThl MO AMCLUIUIMHE «XUMHs» i1 00ydyaroIMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuanbHocTed Bcex (opm oOyuenus / JLI'. Komsna; Marautoropekuii roc.
texunuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIN.

3. Komsama, JI.I'. CkopocTh XHMHUYECKMX PpEAKIIMd M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yyaroLMXCcsl BCEX HAMpPAaBJICHUH MOJATOTOBKHU U ClieHHAbHOCTEH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c¢. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMs Uil CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHS» JUIsl 00YyYaroLIMXCs BCEX
HaMpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxuonosa, A.II.
[TonomapeB; Maruutoropckuii roc. Texuuueckuii yH-t uM. I'. 1. HocoBa. — Maruurtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUILIMHE «XHUMHUSD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUAIbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOroOpcKHii roc. TEXHUYECKUN YH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. Hocoma, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToiuecKkas pa3padoTka K CaMOCTOSATEIBHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0YyYarolIMXcs IO BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

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

8. Konsima, JI.I'. OkucauTenbHO-BOCCTAHOBUTENbHbIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUTHHE «XUMHUSD» UIsi OOYYarOIIMXCS BCEX HaIpaBJICHHUI
MOJATOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIuTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOANYECKas pa3pabdoTKa K caMOCTOSTEIbHON padoTe 1l 00ydyarommXxcs 0 BCEM
HaMpaBJICHUSAM IOATOTOBKH M CrenuanbHoCcTIM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuit yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE IMPOIECChl: METOJMUYECKUE YKazaHUs K
nabopaToOpHON paboTe MO MUCHUIUIMHE «XHMHS» UIsI 00YJaIOMUXCsl IO BCEM HaIpPaBJICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonoga;
MarnuTtoropckuii roc. Texundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 13 ¢. — TekcT : HemocpeACTBEHHBIH.



r) [Iporpammuoe oG6ecnneuenue u UHTEepHET-pecypehbI:

URL: http://newlms.magtu.ru/ O6pasoBarensubiii mopran ®I'BOY BO «Marautoropckmii
roCcyZapCTBEHHBIN TeXxHU4YeCKuil yHuBepcurer um. I'.11. Hocosa»

URL.: https://openedu.ru/course/msu/CHEMCW./ Ounaiin-kypc «Kak xumust 00bSICHSIET
U3MEHSET OKPYKAKOLUH MUP»

URL: www.chemistry.ru/ OtkpsiTas xumus

IIporpammHoe o0ecniedeHue

HaumenoBanue .
o Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(uis  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus  |1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 20071, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJTHO pacpoCcTpaHsIeMoe 0EeCCPOYHO
FAR Manager CBOOOIHO pacIpoCTpaHIeMOe OECCPOUHO

IIpodeccuonanbHble 6a3bl JAHHBIX U HH()POPMAINMOHHBIE CIIPABOYHBIE CHCTEMbI
HazBanue kypca Ccblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «IBUC»
HanmonaneHas UH(POPMAITMOHHO-aHATUTHICCKAs
cucrema —  Poccuiickuii  ungekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
Wnpopmannonnas cucrema - Enunoe okHO A0oCTyma K
nH(GOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

denepanbHoe rocyJapCTBEHHOE Or0JKETHOE

yUpeKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTI

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

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHMILTHHBI (MOLYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JAUCIMITIIIMHBI BKJIIHOYACT:



VY4eOHbIE ayqUTOPUM ISl TPOBEACHUS 3aHIATUH JIEKIUOHHOTO THIA. OcCHaleHue:
MynbTHMEANITHBIC CPEICTBA XPAHEHHUS, TIEPEIauH U MPEICTaBICHUSI HHPOPMALIUH.

VY4eOHble ayauTOpUM s TPOBEICHUS Ja0OpPAaTOPHBIX 3aHSATHH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEr0o KOHTPOJS W MPOMEXKYTOYHOH aTTECTaIlWH.
Ocnamenue: OOopynoBaHue JUIsl BBIMOJTHEHHS JIAOOPATOPHBIX pPabOT, XMMHUYECKas IOCY/Ia,
peakTuBbl, Harsiapie MaTepralibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

[Tomemenust st CaMOCTOSTENILHOM paboThl oOy4atonuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATENbHYIO CPEy YHUBEPCUTETA.

[ToMemienust Juis  XpaHeHHs W TPOPHIAKTHYECKOTO OOCITY)KUBaHHS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl UIsT XpaHeHUs yueOHOTO 00OpyIOBaHUS.
WHCTpyMEHTHI U peMOHTA J1a00paTOpHOTo 000PYAOBaHUS.



=

MNPUJIO)KEHHE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOATEIbHOI PadoThl 00y4aK0IIMXCS

CaMocrosTenbHass pabora oOydJaromuxcs IOApA3esieTcss Ha ayJuTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMs JIa0OPAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYIUTOPHYIO, IMTPOUCXOSAIIYI0 BO BPEMS MOATOTOBKH OOYYaIOIIUMHUCS OTYETOB IO JJA0OPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENIbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3einy JUCIHHUILIMHBL. TeCcThl BKIIOYAIOT TEOPETHUECKUE U MTPAKTUICCKIEC
3aJlaHus, OTBEThl HAa KOTOpbIE TPEOYIOT TIJIyOOKOro IOHMMAaHHS H3YYCHHOTro MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COITOCTABJICHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKACT OYCHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0aJLIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEeMaTHYeCKHMX TECTOBBIX 3a/IaHUI IS TEKYIIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKast TEPMOAUHAMMKAY: TIEPBBIE IIECTh 3aJaHUI OLIEHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

[Tpu paccMOTpEHNU XUMHYECKOW PEAKIINU cUCmemMa O3HAYACT:
a) MCXOJHBIE peareHThl
0) NPOAYKTHl XUMUYECKOW PEAKIUU
B) PEaKIMOHHBIN COCY]
T') HCXOJIHBIE PEareHThl U MPOAYKTHI peaKIIu’

IlepBbIif 3aK0H (TepBOE HaYas0) TEPMOJUHAMUKHA MaTEMaTHUECKH 3aIMChIBAETCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)

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

B sx30TepMuUecKoil peakuu:

a) PHTAJIBINS PEaKIIMOHHOM cucTeMsl nosimiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)

B) SHTAJIBIIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBJICHUE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIIACTCS
CrannapTHble TemioBble 3¢ (HEKThl MIPUHATO 0003HAYATH:

a) AUct B) Q 101,3 213

6) AH598 F) AHcr

Kakne n3 npruBeieHHBIX peakui ABISIOTCS YHI0TEPMUYECKUMHA?
a) 1/2 Np+ 3/2 H,= NH3 , AH = — 46 K][x/M0J1b

6) H,+4/2 0,=H,0, AH = -242 K]/M0Ib

B) 1/2 N2+ 1/2 O, =NO , AH =90 KI>x/momb

r) 1/2H;+1/2 I,=HI, AH = 26 K]I>/moib

Kakasg u3 HamucaHHBIX HMXKE PEaKIMH OTBEYaeT TeruioTe oOpa3oBaHMs okcunaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?

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

6) N+ 1/20,=NO r) NH3+5/20, =2NO +3 H;0

ITpu BoccTanoBneHuu 16T okcuaa Meau( || ) mo peakuu :

CUO () *+ C (rpagmm) = CU () + CO (), mormotmiiocs 22 k/Ix TEmIoTsI.



DHranbeus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peaknuu NiO ) + C (pagur) = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpaBICHUE

CaMOIIPOU3BOJILHOTO TEUSHHS PEeaKLUU IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temiieparype 627°C.

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

B orBere ykaxunTe 3HaueHus sHeprum ['mbOca mpM CTaHIAPTHBIX YCIOBUSX, NIPH TeMIeparype
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
0. Kak u3MeHsieTcst S3HTpoIus IpH pa3ioKeHUH KapOOHAaTa KaIbIHs?
a) yBEIMYNBACTCS B) HE YMEHBIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. JlanHasi peakuus:
2KClO;3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4YecKkasa KHHETHKA

B tecrax mo teme «XuMHYecKas KUHETHUKa»: TEPBOE, BTOPOE, TPEThE, UETBEPTOE U IISATOEC
3amaHusa oneHuBaroTca B 0,5 Oama; mectoe, ceAbMOE, BOCBMOE, AEBITOE U JecsAToe — B 1 6ami, a
OJMHHAAIATOE — B 2,5 Oajia.

TecTt Ne 1

1. Pazgen XuMuu, U3ydaromuid CKOPOCTH U MEXaHU3MbI XHMUYECKHUX PEAKIHiA, HA3bIBACTCS

a) XUMHYeCKas TePMOANHAMHUKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKa

2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOJIYKTOB) PEAKIHUU B €AWHUILY BPEMEHH B
enuHuIe o0bema

B) KOJIMYECTBO BEIIECTBA MPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS pEaKIInu

3. B kakux enquHHIIAX BBIPAKAETCS CKOPOCTh XUMHUUECKOM peakiunuu?

a) MOJIb JI et

0) 6e3pa3mepHas BeTMYMHA

B) MOJIB’ ¢

4. Ot kakuxX (HaKTOPOB 3aBHCUT CKOPOCTh XMMUYECKHX PEaKIIHi?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocTosiHHE XMMHMYECKOTO PABHOBECHs OOpPATHMBIX MPOLIECCOB KOJIMYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB PEaKIIUU
0) SHEpruei aKTUBHU3AIUU



1)
2)
3)
4)

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anuchIBaeTCs BIpaKeHUE JJIsI CKOPOCTH PEaKIun

4 NO o T 6H,O0=4 NH3(F) +5 Oz(r)

a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =k[NOJ*[H,0]°

7. Kak 3anumiercs BeIpakKeHHUE /1711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme IMmoKasbIBaeT 3HaYCHUE TeIUIOBOTro AP QeKTa peakiun?
a)l E 1

=/
L/

XOJI peaKIfu

A

v

v

9. UYt0 MOXHO CKa3aTh O PEAKINH, N300pKEHHOW Ha TUarpaMme K Bonpocy 87

a) 9K30TepMHUUECKas peaKius

0) sHIOTEpMUYECKAs PeaKIUs

B) peaKIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS

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

CMeEIIaeTCs BIEBO.

a) Y IOHM)KEHUH TeMIIepaTypbl

0) Ipu MOBBILLICHUHN TEMIIEPATYPbl

B) IIPH MTOBBIIICHUH JIaBICHUS

11. Ina peakuuu Cy + 2 H 5 () = CH 4 () ipu HEKOTOPOI TemnepaType KOHCTaHTa PAaBHOBECHSI paBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIIMS BOJOpoa paBHa 1,2 MoJb/l. BeiuncnuTe HCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOph»: TepBoe 3ajaHuE OICHWBAeTCs B 1 0Oaur, BTOpoe, TPEThe,
4eTBEepTOE, MATOE U MIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. dis ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
2K" + 504> = K;SO4
Cu?* + 80,7 + 2K* + 20H™ = Cu(OH),4 + K,SO,
CuSO, + 20H™ = Cu(OH)d + SO,*
Cu** + 20H™ = Cu(OH)4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasnenus ruaponusa xjaopuaa xpoma (I1I) cnegyer



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4,

N00aBUTH COJISTHYIO KUCIIOTY
N00aBUTH MIETOYb
paz0aBUTH pacTBOP BOJOH
MIOBBICHTD TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUApOCYyibdaTa Kalblus U BOJBI, CymMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIINH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLLICHUE
Macchl BEUIECTBA K Macce BObI
KOJINYECTBA BEILIECTBA K 00bEMY BOJIBI
Macchl BEIECTBA K Macce pacTBopa
KOJIMYECTBA BEIIeCcTBa K 00beMy pacTBopa
8. K cmaObiM 251eKTpoanTaM OTHOCUTCS . ..
TUAPOKCU aMMOHUS
THIPOKCHUJT KaJTUsI
XJIOPUJ] KaTbIIHs
MapraHioBasi KucjioTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh ILIEIOYHYIO WM KUCIYIO Cpeny.
[IpyuuHoOi 3TOTO ABIAETCA ...
ANEKTPOIIU3 CONEH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUApaTHPOBAHUE COJEH
TUAPOJIN3 COJIEH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10
Marunuroropckuii Texuudeckuil yausepcuret um. I'.M.Hocosa

JAucnepcHbie CHCTEMBI

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

Tect Nel

VKaxuTe pa3Mepsl 4aCTHI KOJUTOM/THBIX CHCTEM
1)  wmenbie 1 M
2)  Gombire 100 HM
3) ot 1M a0 100 amMm
Kakre WOHBI CIMOCOOHBI BBI3BATh KOATYNSAIMIO KOJUIOMA, YACTHIGI KOTOPOTO HMEIOT
HOJIOKHUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  TOJISApHBIC MOJIEKYIT
JIJist KaKOTO AJIEKTPOIIUTA MOPOT KOATYJSIIUH KOJLIOH/IA C MOJ0XKUTEIBHO 3apsHKEHHON YacTUIeH
JOJKEH OBITh HANMEHBIITAM?
1)  xyopua Kamus
2) cynbbart Kaaus
3) oprodocdar kanus
Muiiesia 30711 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

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

1)  xmopun xene3a (111)



2) Boda
3)  TUAPOKCH[ KaJus

5. ITpu B3zammopeiictBuu 20 ma 0,001H wutpara cBuama (1) ¢ 10 mu 0,02H cynsdara kamus
obpasyercs 3o0mb cynab(dara cBunna (l1). K kakomy s1eKTpoay IOKHBI MEPEMEIIaThCs YaCTHIIBI
JUCTIEPCHOM (ha3bl IPH AJIEKTPOIIH3E?
1) HaxomsTCs B COCTOSHUM JMHAMHUYECKOTO PAaBHOBECHS
2) K Karoay
3) Kk aHomy

6. B nBe k01061 HanuTO 1o 50 MIT 301151 THAPOKCHAA kele3a. [ Toro yToObl BBI3BATh KOATYIISIUIO
307151 TOTpeboBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpus. Berauciure mopor Koarysiuy Kaxaoro JIeKTPOIIUTa.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo Tteme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE U IATOE 3aJaHus oleHuBaroTesa B 0,5 Oaa; mectoe — B 1 6aii; ceibMoe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 OasUIoB.

Tecr Ne 1

1. OkucauTeNb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTENCHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaeT CBOM ICKTPOHBI
2. [Iporniecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC ATOMBI IIPEBPAIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEITBHBIN 3apsii HOHA YMEHBIIIACTCS
3) OTPHIIATEIIbHBIN 3apsi)l HOHA YBEIUYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakinii kK OBP nucnponoplinoHpoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBHTEJISIM OTHOCSITCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  DIEMEHTHI, HaXOIAIINECS B CPETHEH YACTH TIEPHOANICCKON CHCTEMBI
5. CreneHu OKMCTICHUS KUCIOPO/a a) B BOJIE U 0) B MEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20-1
6. Ilepmanranar kanust B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAHABIUBAETCA JI0 ...
1)  xarunona Mn?*
2)  manrasar-mona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakmun, mporekarorieir mo cxeme Cr,Sz; + KNO; 2> K,CrO; + K;SO; + NO oxkucieHuro
MOJIBEPTarOTCsl CIASAYIOUTUE DTIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma ko3 PHUIMEHTOB B peakluu, IpUBeIeHHOM 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



3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6aut; TpeThe U 4eTBepToe 3aManusi— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gaa.

Tect Nel

1. DNEeKTPOAHBIA TOTEHIIUAN OIPEIEIIAIOT 10 YPABHEHHUIO . ..

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonpumana

4) Appennyca

2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81

3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THas KUCIIOTa

4) KHCJIOPOJI

4, VYkaxute cymMmmy KO3pQHUIMEHTOB B YpaBHEHUH 3JICKTpoin3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8

5. Kakas 13 [pUBEACHHBIX  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIMil  MpOTEeKaeT
CaMOITPOU3BOJILHO B MPSMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+ Cu—...

6. Bbluuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIN
poBoAMIN B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107

7. [IpuBenure cxeMbl DSJIEKTPOJHBIX IPOLECCOB W MOJIEKYISIPHOE YpaBHEHHE pEaklLUU,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppO3uH TaibBaHomapel Zn|Mg B cepHOKucIon cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHUHU.

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

BHeaynutopHasi camocTosiTelbHass padoTa 0OYUYaIOIIMXCS OCYIIECTBIISICTCS B BUJIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3aJ[aHUH.

BapuanThl TeMAaTHYeCKHX JOMAIIHUX 3aJaHUH 1JI1 BHEAYIMTOPHOI CaMOCTOSITe/ILHOI padoThl
CTy}IeHTOB 1o TeEMamM



Jlomamnee 3agaaue Ne 1
no TeMe «XHMHYECKasi TEPMOJAMHAMHUKA)

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

3amaga Nel

Hus peakumn CHy ) + CO2 () = 2 CO ) + 2 Hy () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPU CTAHAAPTHBIX YCIOBUAX M MpH Temmeparype T = 927 0C,
€CJIM TEIUIOBOM 3(P(dEKT peakuu 10 3aJJaHHOU TeMIEepaTyphbl HE U3MEHUTCS. Y KaXKHUTE: a) BBIJACISICTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MEHECHHS JHTPOIIHH.
PaccuunraiiTe TemmepaTypy Hadajia peaKiuu.

3agayga Ne2

Beraucnure remnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), mons3ysice
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEIICTUTCS WU
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgadga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hy ) + COz ) = CO () + H2 O(p). TepmoxuMuveckue ypaBHEHUS:

a) Hp ® T 5 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 «XHMHYECKAd KHHETHKA)

B ngomaniHem 3aaHuu MO TeMe «XHMUYEeCKas KHHETHKay: IepBas 3ajada olleHuBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amaua Nel

Peaknus mporekaer no ypaBHeHuro: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpaluu
pearupytomux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoapko pa3 U3MEHUTCS
CKOpPOCTb MpsAIMOH peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peaklnK, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3agaya Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpH KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKLUMIO IPHU
temneparype 200 °C, ecim TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiabko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peaKkuu?

3amaua Ne3

HailinuTe HayalibHbIE KOHLIEHTPALIMU UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMH:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

3agaya Ne4

Jsa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (yy + Hy (7 HadanbHblE KOHIEHTpAaLUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneTuTe KOHIIEHTPAIIUNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBeCHUs paBHa 1,45.

3agaua Ne5

Bripasurte uepe3 KOHLIEHTpALMU PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COQ(I—) +C M= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + Hzo(r) = COs o T H2(r), AH =-41,1 xJIx.

VYkaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUYECKOT0 PABHOBECHUS 3TUX PEAKLM: a) TPU NOHM>KEHUH
TeMIIepaTyphl, €CIIU JaBJieHWE IOCTOSSHHO;, O) TpH TOBBIIICHUH [aBJICHHs, €CITH TeMmIeparypa
MOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamnem 3ajmanum mno teme «PacTBophl»: mepBas, BTOpas, TpeTbsi W IATas 3ajadu
oueHuBaercs B 1 6asr; yerBepras u mecras — B 0,5 6arna.

3amaua Nel

B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MNA?

Paccumraiite: a) MaccoByl [OJII0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIIHUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTb; ') TUTP; J1) MOJBHYIO JIOJIIO BEIIECTBa B pacTBOpE.

3ajmaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAalIeHHbIE HMOHHBIE YpaBHEHMsI peakuuit
B3aUMO/ICHCTBUS CIEAYIOIINUX BEIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3; + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO J1Ba MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOUUM HOHHBIM:

Ba®* + CrO/ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

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

3amaya NeS

Kakwue u3 ciemyromnux cosneit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOgz),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIDHBIE YpaBHEHHUs THAPOJM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

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

B nomamuem 3amanum mo Teme «OKHCIUTETHLHO-BOCCTAHOBUTENIBHBIC TMPOIECCH): TEpBas
3ajava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpethbst — B 1 6a.

3amayga Nel

[Tonbepute kKOA(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNPABICHUE CAMOIPOU3BOJBHOTO
MPOTEKaHUsl NEPBOM PEAKUHUHM IPU CTAHAAPTHBIX YCIOBHUSAX, HUCMOJIb3YS 3HAYEHHS! OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NHj3 + HZO

KBrO — O, + KBr



3amaga No2
CocraBbpTe ypaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA:

KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNO; (ass) —

3ajgaua Ne3

Janbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonp3ysich TaOIUICH CTAaHIAPTHBIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIIHAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHue
AIIEKTPOABIIKYIICH CHIIBI PEAKIHH.

Jlomamnee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEMbD

B momarnem 3amaHum 1o TeMe «DJIEKTPOXUMUYCCKUE CHCTEMBIy: IepBasi 3a/1avya OICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6aina; Tpeths — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yromiei peakiuu, MpoTeKaroleil mpu padoTe TalbBaHUYECKOTO SJIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTMOHOB MeTa/lla B KarOAHOM pacTBope, mnpu Kotopodt DJIC raapBaHMYECKOTO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBI DJIEKTPOJHBIX TPOIIECCOB W MOJEKYJISPHbIE YpaBHEHUS PEaKIUi,
MPOTEKAIOIINX TPHU JEKTPOXUMHUECKON Kopposuu rambBanomapbl Co/Ni: a) B kucinoii cpene; 6) Bo
BJIQYKHOM BO3/IyXe€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YPaBHEHHUS OJJIEKTPOIHBIX MPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOISIIEH MTPHU NEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Beruucnure (akTtudeckoe KOJWYECTBO MeETaula, MOJYYEeHHOTO Ha KaTOJIE TPU DJICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAWIN B TeueHHH | 4. BeIXoa MeTaia mo ToKy coctaBui 85%.

YkaxuTe BO3MOKHBIC TPUIMHBI YMEHBIIIEHUS BHIX0/1a METaJIa 110 CPABHEHHUIO C PACYCTHBIM.

BapuaHTt 1oMauiHeil KOHTPOJILHOM PadoOTHI

BAPHUAHT Ne 1

TEMA 3AJIAHUE
3amanne 1. OKOHYAHHE >IEKTPOHHOH (OpMyIHI ....65°6p". Ykaxure
MOJIOKEHHUE DJIEMEHTa B TEPUOJUYECKON CHCTEME: TEepPHUOoJ, TPYIILY,
Tema 1. MOATPYIIY, Ha3BaTh dMeMeHT. COCTaBbTE JIEKTPOHHYIO (popMyny aToMa
IMepuoguueckas AJEMEHTA. YKaXHUTE SJIEKTPOHHOE CEMEMCTBO, METal WJIM HEMETaJll.
cucrema ieMeHToB | CocTaBbTe  DNEKTPOHHO-Tpaduueckyto  GopMyny JUis  yKa3aHHBIX

CTPOEHHE aToMa AJIEKTPOHOB B HOPMAJILHOM COCTOSTHHUHU.

3aganme 2. VYKazaTh BCE€ KBAHTOBBbIE 4YHCIA JJISI  DJIEKTPOHOB,




OTBEYAIONTUX CIICTYIOICH 2JIEKTPOHHOM hopMyIie Sp6

Tema 2.
Kuciorno-ocHOBHEIE
CBOHCTBA BeIECTB

3aganue. CocTaBbTe ypaBHEHMsI peaKLUi, IPU IOMOIIH KOTOPBIX MOKHO
OCYILECTBUTD CJIECAYIOUINE TPEBPALLCHHS
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apmanue 1. [{na peakuun FesOyk) + Hyr) = 3Fe0yq + H.O onpenenure
BO3MOXKHOE HAIPABJICHUE CAMOIIPOM3BOJILHOTO TEYCHHUS] PEAKIMH IPU
CTaHJAPTHBIX YCIOBHUAX W TNpHU Temmeparype t =1227°C, ecnm TeruioBoit

Tema 3. addexr 1o 3amaHHON TeMIIepaTyphbl HE U3MEHUTCS.
Xumuyeckas VYkaxuTe: a) BbIICSETCS WIM TOIVIONIAETCS SHEPrHs B XONE pPeakuuu; O)
TePMOAUHAMHKA NPUYKHY HAWIECHHOTO M3MEHEHWs SHTpOonmM. Paccuuraiite temmieparypy, Npu
KOTOpOH YCTaHABJIMBAETCSl PABHOBECUE U MPOUCXOIUT cMeHa 3Haka AG.
3aganue 2. Bprmcimire TerioBoi addexr peaximm 3FesOsxy + 8Alk) =
4A1LO3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronmx BeulectB (npwiokeHue 3). CKOJIbKO TEIUIOThl BbIICIUTCS
(mornoturcst) pu 0Opa3oBaHKy BeriecTa Fe B konmuecTse 56 17
3aganue 1. TemneparypHbiii ko3 duimient peakuuu paBeH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh pPEaKLUu: a) IpU MOBBIILIEHUU TeMneparypbl ot 60
XuMH4eckas 10 100°C; 6) mpu oxiaxaeHun peakinoHHol cmecu ot 50 1o 30°C?
KHHETHKA U 3apanme 2. [l oopatumoil peakimu Fe3Ouk) + Hypy = 3FeO) + HO
XHMHYECKoe 3alUIINTE BbIpaKeHUE KOHCTaHThl paBHOBecust AHC, kJlx =+ 69.8.
paBHOBecHE [TpemnoxuTe crmocoObl YBEIHUCHUST KOHIICHTPAIIUH IPOJTYKTOB PEaKIINH.

Tema S. PacTBopbl

3aganue 1. B 180 mu Boast pactBopeno 20 r cynbhara Maprasiia.
[Tosryaunncst pactBop TwioTHOCTHIO 1,101 r/Mut. Beraucnute MosipHy¥o,
HOPMAJIbHYIO, MOJISUTbHYIO KOHIIEHTPAIMKA U MacCOBYIO JOJIO
pPacTBOPEHHOI'O BELIECTBA.
3aganue 2. CocTaBbTe MOJIEKYIAPHbIE U HOHHO-MOJIEKYIISPHBIC
YpaBHEHUs pEaklMii B3aUMOJEHCTBHS B paCTBOpPax MEXY:

Bi2(504)3 u NaOH; FEC|3 u H»S;

NH;OH u MnCly; H,SO,4 u Ba(OH),.
3apanme 3. CocTaBbT€ HWOHHO-MOJEKYJSIPHBIE M MOJEKYISIPHbIE
ypaBueHust ruzaponusa cojeir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3nHaucnme
pH (>7, <7) uMeroT pacTBOPHI ITUX COJEI?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEJILHEIE
CBOlCTBa BelleCTB

3aganue. MeTo10M 371€KTpOHHOTO OanaHca noadoepute Ko3pPUIMEHTHI B
YPaBHEHMSIX, YKQKUTE OKUCIUTENb U BOCCTAHOBUTEb, HAITUILIUTE
AIIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MnSO4 + KSO4 + H,O

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

Tema 7.
DJIEKTPOXHMHYECKHE
CUCTEMBI

3apanme 1. /1511 raapBaHUYECKOTO 3JIEMEHTa, 00Pa30BAHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn u AQ, NOrpyXeHHbIX B paCTBOPHI UX COJIEH C KOHLEHTpaIeld 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 CHUITY FaJIlbBAHUYECKOTO JIEMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOJIHBIX MPOLECCOB (aHO
WHEPTHBIN) U MOJIEKYJIIPHOE YPAaBHEHUE PEAKIUH, TPOXOIALIEH TPH
IIEKTPOJIM3E paciliaBa Wil pacTBopa anekrponnta paciuiaB CaCly .
BrruncnuTe Maccy MeTasuia BBIAEIUBLIETOCS HA KaTOAE, €CIH
AJIEKTPOJIA3 MPOBOIVIH TIpH criie Toka A =10,0. B TeyeHue BpeMeHn = 2,5
y.Bbeixoa merasuia o Toky Br coctaBun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS DJIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIDHOE YPaBHEHHME PEAKIIMH, IPOTEKAIOIIEH TPH
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HIIEKTPOXMMUYECKON KOPPO3UH raibBaHomnapel: Pb - Sn
a) B KUCIIOM cpefie;
0) B arMoc(epe BIaKHOTO BO3TyXa.
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KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIE BOPOCHI 10 TeMe «XUMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.

TepmoauHaMuYecKre napaMeTpbl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buytpennss sneprus. Padora. Ternora.

[1epBbIii 3aKOH TEPMOIMHAMUKY (BBIBO).

DHTanbnus Kak (QYHKIUS COCTOSHUS CHCTEMBI. DHTAJBITNS 00pa30BaHMsl BEIIECTBA.

TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTophl, BIMAIONIME HAa TEIIOBOH A(ddekT

XMMHYECKON PEAKIIUU.

Tepmoxumusi. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DOHTponus Kak GyHKIIHS COCTOSHUS CUCTEMBI.

BTopoii 3aK0OH TEpMOAVHAMUKH.

Tpetuit 3aK0H TEPMOJTUHAMUKH.

Oueprus ['nb6ca.

HamnpaBnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUUYECKUX PEAKIIUMA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xnmuyeckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKLMU U METO/bI €€ PETYJINPOBAHMS.
BnusiHue KOHIIEHTpauy Ha CKOPOCTh XUMHUYECKOM peaklny (3aKOH JEHCTBYIOIINUX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoil peakuun. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus mepexoJHOro KOMIUIEKca. DHepreTuuecKas quarpamma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanmutrueckue cuCTeMBI.

BnusiHue katanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

I'OMOreHHBIN U reTepOreHHbIN KaTalus3.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecue. OOpaTUMble U HEOOPATHMBbIE pEeaKLIUU.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.

BnusiHue KOHLIEHTpalyy, JaBJIECHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHS.

®da30BbIe AMArpaMMBbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpoabsnbie Bonpocsl 1o Teme «PacTBopbn»

[TonsiTue pactBopa. PactBopruMOCTh BelecTBa. PacTBOpUMOCTSb rasa.
PactBopel. CriocoObl BBIpaKEHHSI KOHIIGHTPALlMM PACTBOPOB (MaccoBas JOJsl, MOJSIpHAS

KOHICHTpalusd, MOJIApHasA KOHUCHTPAIHA SKBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

Konnurarusasle cBolicTBa pacTBOpoB. MaeanbHeli pacTBop.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KuCI10THO-OCHOBHBIE B3aMMOJIEHCTBHS BEIIECTB.

HonHasi Teopusi KUCIOT U OCHOBaHMHM AppeHuyca. OCHOBHBIE MOHATUS U IOJIOKEHUS TEOPUU

AppeHnyca.
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Juccoumnanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3PEHUS HMOHHOW Teopuu AppeHuyca
(mpumepsl).

Crenenp auccoruanyy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Jucconmarus ciiadbix 31eKTpoauToB. KoHCTaHTa ArCCOUAITIH.

3akoH pazoasieHuss OcTBagbia.

Peakmii HOHHOTO OOMEHa MEXIy SJEKTPOIUTaMH (Ha pUMeEpe peakiuii 00pa3oBaHUs CIadoro
ANEKTPOJINTA, OCAKA U raza).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THIPOKCUIBHBINA MTOKA3aTEINH.

I'maponus coneit. Tunsl rugponn3a comnen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIECCa THAPOIIH3A.

@DakTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIH3A.

KoHTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bI moTydeHus KOJUTOMTHBIX PACTBOPOB.

CrpoeHne KOJUTOUIHBIX YacTHULl.

IIpaBuno dasuca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumenTanus KOJUIOUIOB.

Koarynsanus KoJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[Tpasuio llynbie — INapau. Koarynupyromas cnocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUIHBIX PacTBOPOB.
DIEKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrposabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHSI TEOPUU OKUCTUTEITHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE CBOMCTBA BEIIECTB.

Baxaenme OKMCITUTEIN 1 BOCCTAHOBHUTEIIH.

THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPUMEPHI).
OKHUCINTEIHLHO-BOCCTAHOBATEIbHBIM MOTEHIIHAIL.

Ypasnenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.

Hanpasnenue 0KMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

OnexTpoxumuueckue cuctembl. Knaccudukanus 3JeKTpOXUMHUYECKUX MTPOLECCOB.

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIINE HA TPAHULIE pa3Jiena «METAII — PaCTBOP».

I"anpBannveckuii anemeHT Jlanuamsa — SIkoowu.

DIIEKTPOABMKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepeHnre dIEKTPOAHBIX IMOTEHUUANOB. PAx CTaHAAPTHBIX JJIEKTPOIHBIX IMOTCHIUAJIOB.
CBolicTBa METAJJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B Ay HAPSIKEHU.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTomHBIE M aHOIHBIE TPOLIECCHI.

OO6wenuneHHbIN 3aKoH Papanes. Beixos mo Toky.

Koppozus metamnos. Knaccudukaiys Koppo3HOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.
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DIIEKTPOXUMUYECKAsE KOppo3us. AHOJHOE OKHCICHHE METaula M KAaTOAHOE BOCCTAHOBIICHHE
OKHCITUTENS.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHOU KOPPO3UH.

CKopocTb KOppO3uH.

3amuTa METaJuIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3alUThl OT KOPPO3UU METAJLIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAaHUYECKUI JIEMEHT.

XHUMHUYECKUE UCTOYHHUKHU TOKA. AKKYMYJISITOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

INPUJIOKEHUE 2

7. OnleHOYHbBIE CPEACTBA JIJIsl MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu

[TpoMexxyTouHass aTTeCTallds MMEET IICJIbI0 ONMPEACIIUTh CTENEHb JTOCTHXKCHUS
3aIJIaHUPOBAHHBIX PE3yJIbTATOB OOyUYEHUS IO AWCIHILIMHE 33 ONPEICIICHHBIN TepUOJ
oOydeHwus.

a) Ilnanmpyemble pe3yJabTaTbl O00y4YeHHMS] U OILEHOYHBbIE CpeacTBa JIsl
NPoBe/IeHNs MPOMEKYTOYHOM aTTeCTAINM:



CTpyKTypHBIi1
AIEMEHT
KOMIETEHIIUN

[TmanupyemMblie pe3yabTaThl
00yueHusI

OueHouHbIE CpencTBa

OIIK-1

YMCHUCM HCIIOJIB30BATh OCHOBHBLIC 3dKOHBI CCTCCTBCHHOHAYYHBLIX IAHCHUILIIIMH B HpO(i)eCCI/IOHaJILHOI?I ACATCIbHOCTH, IPUMCHATDH
MCTOABbI MAaTCMATHYCCKOT'O aHaJIN3a U MOACIIMPOBAHNA, TCOPCTUICCKOI'O U 3KCIICPUMCHTAJIBHOI'O HCCIICAOBAHNA

3HaTh

- OCHOBHBIC XUMHUYCCKHUEC

IIOHATHA, ITOJIOKCHUA n

3aKOHBI;

- COBPEMEHHBIE HaNpPaBJICHUSA
Pa3BUTHS HAYYHBIX TEOPHIA;

- METOJbl TEOPETHUYECKOrO H
AKCIIEPUMEHTAIIBHOTO
HCCIICIOBAaHUST B
XUMUHU

oOactu

Hepeltenb meopemuuecKux 60npocoeé K saiemy.

1. OCHOBBl XMMHUYECKOW TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJMHAMHUYECKHE
napamMeTpbl  CHUCTeMbl, (YHKUHH COCTOSAHHMS  cucTeMbl. llepBblid  3aKoH
TEPMOJUHAMUKH.

2. DHepreTuKa XMMHUYECKUX MPOLECCOB.

3. OHranbnus. 3akoH ['ecca u ciaeACTBUA U3 HETO.

4, OHrponus.  YpaBHeHue  bonbiiMana. Btopoii u©  TpeTuid  3aKOHBI
TEPMOJUHAMUKH.

5. Oueprus ['n66ca. HanpapneHus XuMUYECKUX MPOIECCOB.

6. Xumunyeckass KuHeTnka. CkopocTh xumuueckon peakuuu. CpenHsas u
MCTUHHAs CKOpOCTH peakunu. Kunetnueckas kpupasi.

7. CKOpOCTb peakuu U METOJIbI €€ PEryIUPOBAHMUS.

8. Bnusgnue temnepaTypbl Ha ckopocTh peakuuu. [IpaBuno Bant-T'odda.

Q. DOHeprusi akTuBalui. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHHyca.
10. Karanu3aTopsl U KaTaTUTUYECKUE CHCTEMbI. [ OMOTE€HHBII KaTaus.

11. KartanuzaTopbl U KaTaTUTHUYECKUE CUCTEMBIL. | eTeporeHHbIi KaTanus.

12. Xwumuueckoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

13. Cwmemenue xumudeckoro paBHoBecus. [Ipunnum Jle [larenne.

14.  PactBopbl. CrioCOOBI BBIpAXEHUS KOHIIEHTPAITUN PaCTBOPOB.

15. PactBopbl 3nekTponauToB. CTeneHb MW KOHCTaHTa 3JIEKTPOJIUTHYECKOU

JIrcconnanyu. 3aKoH pazoaBienns OcTBabaa.
16.  Jluccommarusi KMCIOT, OCHOBaHUM, cosiei. AM(MDOTEpPHBIC IJTEKTPOIUTHI.




CTpyKTypHBIH

[InaHnpyemble pe3ynbTaThl

AIEMEHT OneHouHbIE CpeicTBa
00yueHusI
KOMITCTCHITUH
17. PactBopumoctb. [IpousBeneHue pacTBOPUMOCTU. YcCIOBUE OOpa3oBaHUS U
pPacTBOPEHUS OCAJIKOB.
18.  Huccommanus Boasl. MoHHOE npou3BeneHue Bosl. pH.
19. Tmaponus coneid. CTeneHb U KOHCTAHTA THAPOJIA3A.
20. ucnepcubie cucteMbl. Krnaccudukammsa. JlnodunbHple U Iu0GOOHBIC
KOJUTIOUJIBI.
21. CrtpocHHE KOJUTOWTHBIX YACTHII.
22. Koarynsmus KOJJIOUTHBIX PaCTBOPOB.
23.  OKHCIUTEIBHO-BOCCTAHOBUTENBbHBIE CBOWMCTBa BemecTB. Kiaccudukanus
OKHCIIUTETHHO-BOCCTAHOBUTEIIBHBIX PEAKITH.
24.  DREKTpOXUMHUYCCKHE CHCTeMBI. 3aK0HBI Dapaest. DIEKTPOTHBIA MOTEHITHAT.
25. TanpBanmueckuii daeMmeHT Janmans SIkoowu.
26. DIEKTPOXMMHUYECKHE CHUCTEMBI: DJEKTPOJW3 pacimiaBoB. [IpumeneHue
AIIEKTPOJIN3A.
27. Dnextpoyn3. AHOAHBIA U KAaTOAHBINA MPOIECCHI MPU DIIEKTPOJIM3E PACTBOPOB.
IIprumeHenue 31eKTposn3a.
28. Koppo3susi. Bunsl koppo3uu. CriocoObI 3alUThl METAJUIOB OT KOPPO3HUHU.
YMeThb - pewars pacyeTHble 3amauu| Ilpumepnvie npakmuueckue 3a0anusa 01a 3auema:

MPUMEHUTENILHO K MaTepuaty
IPOrPaMMBI;

- MIPOTHO3UPOBATH
BO3MOXHOCTh  IMPOTEKAHMS
CaMOITPOM3BOJIBHBIX
IIPOLIECCOB B

XUMHUUYCCKHUX CUCTEMAxX

Ppa3JIM4YHbIX

1. Hamucarb 3J€KTpOHHBIC YpaBHEHHUsI SJEKTPOJHBIX MPOIECCOB, YpPaBHEHUE
CyMMapHOW TOKooOpa3ymwliel peakuuu, BbeuucauTh IJC raapBaHUYECKOIrO
AJIEMEHTA, €CIM KOHUEHTPAllMd HMOHOB METAJUIOB PABHBI: [A|3+]=0,001 MOJIB/JI,
[C0?*]=0,1 moub/m.

2. HanucaTh MOHHBIE W MOJEKYJISIPHBIE YPaBHEHHUSI PEAKIMil TUAPOIU3a COJICH:
K3PO4; N3.2804; ZnC|2.

3. 3aKOHYWTHb ypaBHEHMS pEaKlMil, HAUCAaB HUX B MOJEKYJISIPHON M HOHHOU
dbopmax:




CTpyKTypHBIH
AIEMEHT
KOMIETEHIIUN

[TmanupyemMblie pe3yabTaThl
00yueHusI

O11eHOYHBIE CPE/ICTBA

AI(OH)3 + NaOH —, K2C03 + HZSO4 —, Hgs + KOH —.

4. B 2 1 pactBOpa rugpokcuaa kanbius coaepxutcs 478,8 r Ca(OH),. [1notHocTh
pactBopa 1,14 r/mn. Paccuuraiite: o(Ca(OH),); Cy; Cue; Cry N(Ca(OH),) u N (H,0);
T.

5. CocraBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:

K,Cr,0; + FeSO, + H,SO, — , KMnO, + Na,SO; + H,0 —.

6. HammcaTp »nEeKTpOHHBIE YpPAaBHEHUS OJJIEKTPOIAHBIX IPOLECCOB, YPABHEHHE
CyMMapHOW TOKOOOpa3symwliei peakuuu, BbeMUCAUT, JOJIC raabBaHUYECKOIrO
AJIEMEHTA, €CJIM KOHIIEHTPAlMM HWOHOB METAJIOB PAaBHBI: [Mn2+]=0,01 MOJIB/ I,
[Au**1=0,1 Moms/m.

7. 3aKOHUWTHh YpPaBHEHHUS pEaKlMil, HAMUCAB HUX B MOJEKYJISIPHON M HOHHOU
dbopmax:

NH4OH + HNOg —, ZI’I(OH)Z + NaOH—», AlPO4 + NﬁzSO4 —.

8. Hammcars ypaBHEHUSI peaklMi TMAPOJIM3a B MOJIEKYJIPHOM W MOHHOM BHJIE:
Aly(SOy)3, KCI, Na,SO;.

9. Hammcarp 57EKTPOHHBIE YpaBHEHHUs JJIEKTPOAHBIX IPOLECCOB, YPABHEHHE
CyMMapHOW TOKoOOpasymwliei peakiuu, BbeaucauTh JJIC  raapBaHUYECKOTO
JJIEMEHTA, ©CIM KOHIEHTPAIMM HOHOB METAaUIOB paBHbL [ZNn°']=0,01 wmoub/T,
[Cu*]=1,0 MomB/m.

10. Cynbdar amromunus maccoit 36,4 r pactBopwin B 100 T Boxbl. [lmoTHOCTH
noiaydeHHoro pactBopa 1,32 r1/mi. Paccuwraiite: (Al (SO4)3); Cum; Coi Chy;
N(AI>(SO4)s) n N (H0); T.

11. HanmucaTe 37€KTPOHHBIE YpaBHEHHs SJIEKTPOIHBIX MPOLECCOB, YPAaBHEHUE
CyMMapHOW TOKooOpa3zywmel peakuuu, BbeuucauTh JIJC raabBaHUYECKOTrO




CTpyKTypHBIH
AIEMEHT
KOMIETEHIIUN

[TmanupyemMblie pe3yabTaThl
00yueHusI

O11eHOYHBIE CPE/ICTBA

AJIEMEHTA, €CJIM KOHILIEHTpPAlluM HOHOB METAJUIOB PAaBHBI: [Mn2+]=0,01 MOJIB/ I,
[Ag*]=1,0 moms/m.

12. 3aKOHUUTH ypaBHEHUS PEaKIUi, HAIUCaB UX B MOJEKYISIPHOM W HOHHOM
BUJIE:

MnS + H,SO, —, FG(OH)g + NaOH —, NH,CIl + KOH —.

13. Onpenennure TepMOAMHAMUYECKYIO BO3MOXHOCTD ITpoTeKaHusa peakuuu CaO
+2Cw=
= CaC,  + COgy, AH; = 460 xJIx npu cTaHAApTHBIX yciaoBHAX. Paccumraire
TeMIiepaTypy Hadana peakiuu, eciu S(Ca0)=38 Jlx/mons-K; S(C)=6 Ix/monb-K;
S(CaCy)= 70 Ix/moms K;  S(CO)=197 dx/monb K.

14. CoctraBbTe ypaBHEHUS! OKHACINUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO, + NaNO, + H,SO, —, CI'2(804)3 + Br, + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXHOCTh npoTrekanus peakiuu 2 Cly
o + 2 HOy =4 HClyy + O, (), AH, = 115,6 x/[x mpu CcTaHAApTHBIX YCIOBHSIX.
PaccuuTaiite Temmeparypy Hauana peakiun, ecau  S(Cly)=223  x/monb-K;
S(H,0)=189 JTxx/mons-K; S(HCl)= 187 Ix/monb-K; S(0,)=205 dx/moinb K.

16. Hanucath ypaBHEHUS peakiuii THAPOJIN3a B MOJICKYJISPHOM U MOHHOM BHJIE:
CfCIg, NaNO;, K,COs.

17. CoctaBbTe ypaBHEHUS! OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
K>Cr,0; + Na,SO5; + H,SO4 —, KMnO,4 + NaNO, + H,0O —.

18. I'omoreHHass peakumsi IpoTeKaeT mo ypaBHeHUI0 H, o + |, oy = 2 Hlp.
HauanbHast koHueHTpanus Bogopoaa 2,1 Momiw/n, noaa 1,5 mons/n. Bo ckoibko pas
M3MEHUTCA CKOPOCTh peakunu, korga npopearupyet 30% Bomopona?

19. B 640 mn Bomel pactBopmwim 160 r xmopupa xeneza (III). ITmoTHOCTH

noaydernoro pactsopa 1,032 r/mi. Paccunraiite: o(FeCls); Cy; Co; Crm; N(FeCls) u
N (H,0); T.




CTpyKTypHBIH
AIEMEHT
KOMIETEHIIUN

[TmanupyemMblie pe3yabTaThl
00yueHusI

O11eHOYHBIE CPE/ICTBA

20. Onpenenure TepMOJUHAMUYECKYIO BO3MOXKHOCTh POTeKaHUs peakuuu CS;
+3 Oyp= =CO; y + 2 SO, (y, AH, = -1075 x/Ix npu cTaHIApTHBIX YCIIOBHSAX.
Paccumraiite Temneparypy Haudajga peakmuu, ecian  S(CSp)=151 Jx/monb K;
S(0,)=205 JTxx/monb-K; S(CO,)= 213 Tx/mons-K; S(SO,)=248 Jxx/monb K.

21. Peakumsa wmuer mo ypaBHeHuto: 2 H, o + S, ) = 2 HySy. Hauanbnas
KOHIIEHTpaIusi Bojopoaa 2 MoJib/J1, cepbl 1,5 Monb/i. Onpenenure BO CKOJIbKO pa3
M3MEHUTCSI CKOPOCTh peaklMh K MOMEHTYy, Korjga mpopearupyer 0,7 Moib/n
BOJIopoaa?

22. OnpenenuTe TEPMOIMHAMUYECKYIO BOBMOKHOCTh MPOTEKAHUS peakiuu 2 ZnNS
T30y =
=2 2Zn0 ( + 2 SO, ¢y, AH, = -890 x/Ix npu cTannapTHBIX yciaoBusx. Paccuuraiite
TeMIeparypy Hadayia peakmuu, ecia  S(ZnS)=58 JIx/moms K; S(0,)=205
Jx/monw K; S(ZnO)= 44 Jx/mons K; S(SO,)=248 JIx/monb K.

23. Ha4anbpHble KOHUEHTPALUK UCXOAHBIX BemecTB B peakuuu: 2 SO, oy + Oy =
2 SOs; () Ob1m paBHbl 1,8 Monb/n SO, u 2,4 mons/n O,. Bo ckonbKko pa3 U3MEHUTCA
CKOPOCTb peaklui K MOMEHTY, Korna mpopearupyet 0,8 moinbs/n SO,?

24. B pactBope optodochopHoit kuciotsl Maccoit 1200 r u mimotHOCcTHIO 1,153
r/mn copepxkutcs 312 r HsPO,4. Paccunraiite: o(H3POy); Cy; Coi; Cry N(H3PO4) 1 N
(H,0); T.

Bnaners

HaBBbIKaMH IIPUMCHCHUA

OCHOBHBIX XUMHYECKUX
3aKOHOB B
poheCCHOHAIBHOM
NEATEIBbHOCTH;

IMPAaKTUYCCKHUMH HAaBbLIKAMU

1. dns peakuyuu CHy (y + CO, y = 2 CO () + 2 H; () onpeaenute BO3MOXKHOE
HaMpaBJICHUE CaMOIMPOU3BOJIBHOTO TEUECHUSI PEAKIIMHU NPU CTAHAAPTHBIX YCIOBUSX U
mpu  temmeparype T =927°C, ecnu TernoBoif >(pGeKkT peakuud A0 3aIaHHOI
TEMIEPATypPbl HE U3MEHUTCS. YKAXUTE: a) BbIICIACTCS WINA MOTJIONIAETCS YHEPTHS B
X0Jle¢ peaknuu; O) MPUYMHY HAWJEHHOTO W3MEHEHUs J»HTponuu. Paccuwuraiite
TeMIIepaTypy Hayajia peaKinH.




CTpyKTypHBIH

[InaHnpyemble pe3ynbTaThl

3JICMEHT OneHouHbIE CPEACTBA
00yueHusI
KOMITETCHIIUH
TEOPETUYECKOTO u 2. Belpasure depe3 KOHIEHTPALMM PEArcHTOB KOHCTaHTBl PAaBHOBECHS
OKCIIEPUMEHTAIBHOIO canenyrommx peaktmid Ny + 3 Hyp = 2 NHjp, AH = -92.2 xJlx. Ykaxute

HCCJIICAO0BAHUA B obOnactH
XUMHUN

HaIpaBJCHUE CMEIIEHUS XMMHYECKOTO paBHOBECHUS JTHX peaKkIui: a) mpu
MOHWKEHUH TEMIIepaTyphbl, €CJIH JaBJICHUE IMOCTOSIHHO; ©) NpHU TOBBIIICHUU
JTaBJICHUSI, €CJIM TeMIIEpaTypa MOCTOSHHA.

3. CKOJIbBKO MHJUTHJIATPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C MIIOTHOCTHIO
1,84 r/mn notpedyercs s npurotosiienus 2 i1 0,25M pactBopa?

4. Kakue u3 cieayronux cosei moasepratorcs ruapoiansy: Na,SiOz. Cu(NOg),.
KBr?  CocraBpTe  HOHHBIE U  MOJEKYJSIpHbIE  YpaBHEHUS  THPOJIM3A
cooTBeTcTBYtOoUX coyiel. Kakoe 3Hauenune pH (< miau> 7) uMEOT pacTBOPBI ITHX
coJen?

5. 3o0np rugpokcuma marHusg nosiydeH myrem cmemmBanua 0,02 o 0,01m.
pactBopa MgCl, wu 0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTHII
MOJTyYE€HHOTO 30J151 M HAMMUIIUTE (POPMYITY €ro MUIEIUIBI.

6. PaccuumTaiiTe O3JNEKTPOABMKYIIYID CHIYy U OINPEICIUTE HAMpPaBICHUE
CaMOTIPOU3BOJILHOTO MPOTEKAHUS PEAKIMHU MPHU CTaHAAPTHBIX YCIOBUSX, UCTIONB3YS
3HAYEHUS OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX nMoTeHaios HJ + H,PO, — J, +
H3P03 + HZO

7. TlpuBenuTe CXEMBI SJICKTPOIHBIX MPOIECCOB M MOJEKYJISPHBIE YPaBHCHHS
pEaKIHii, MPOTEKAIOIIMX MPH ICKTPOXUMUYECKON Koppo3un rambBaHonapbl Co/Ni:
a) B KUCJION cpefie; 0) BO BiIaXKHOM Bozayxe. Omnpeaenute yObUlh MacChl aHOAA MPU
KOPPO3HH B KUCJIOU cpesie 3a 20 MUH, eclii CKOpoCcTh Koppo3uu coctasuia 0,01 r/4.
8. CocTaBbT€ PIEKTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOT




CTpyKTypHBIH
AIEMEHT
KOMIETEHIIUN

[TmanupyemMblie pe3yabTaThl
00yueHusI

O11eHOYHBIE CPE/ICTBA

WHEPTHBINA) U MOJIEKYJISIPHOE YpaBHEHUE PEAKIIUU, TPOUCXOISAIEH TIPU IJIECKTPOJIU3E
pactBopa CoSO,4 Brruncnute dpakTuueckoe KOJTUYECTBO METalljIa, MOJIYyYEHHOTO Ha
katojie mpu 3ekTposu3e Co(NOs),, €ciu 37eKTPOIU3 MPOBOMIIM B TCUCHUH 1 .
Boixon Metasia o Toky coctaBui 85%. YKaKuTe BO3MOXKHBIE IPUUNHBI
YMEHBIIICHUS BBIX0/1a METaJJIa 10 CPABHEHUIO C PACUETHBIM.




0) Ilopsaok mMpoBeeHUSA MPOMEKYTOYHOM aTTECTALMH, MOKA3ATeIH U
KPHUTEPUH OLICHHBAHMA:

[IpoMexyTouHass aTTecTamuss MO AWCHHUIIIMHE «XHUMHUS»  BKIIIOYACT
TEOPETUUYECKHE  BOMPOCHI,  MO3BOJISIONINE  OIEHWTH YPOBEHb  YCBOCHUS
OOyJarOIMMHUCST 3HAHWH, W TPAKTUYECKUE 3a7aHUs, BBISBISIONINE CTCIICHD
c(hOpMHPOBAHHOCTH YMECHHU U BJIAJICHUH, TIPOBOAUTCS B (hOpMeE 3adeTa.

3adeT Mo JaHHOW MUCIMIUIMHE MPOBOJUTCA B YCTHOW (hopme 1o Omieram,
KK U3 KOTOPBIX BKIIOYACT 2 TEOPETUUECKUX BOIPOCA M OJHO MPAKTHIECKOE
3aJjaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

«3a4TeHO» - OOydYaromuics JEMOHCTPUPYET TOpPOTOBBIA  YPOBEHBb
c(OPMHPOBAHHOCTH KOMIETEHUMH: B XOJI€ KOHTPOJBHBIX MEpPONPHUITHIA
JOMYCKAIOTCA OLIMOKHU, MPOSIBISIETCS OTCYTCTBHE OTIEIbHBIX 3HAHWM, YMEHHH,
HABBIKOB, OOYYalOIMWCS WCHBITBIBAET 3HAUYUTENbHbIE 3aTPyJHEHUS MpU
ONEPUPOBAHUY 3HAHUSAMH U YMEHUSIMH IPH UX [IEPEHOCE HA HOBBIEC CUTYAllNH;

«HE 3a4TE€HO» - OOYYAIOUIMIICS HE MOXKET IOKa3aThb 3HAHMS Ha YPOBHE
BOCIIPDOMU3BEJAEHUSI M  OOBACHEHHMS HWH(OpMaMU, HE MOXKET IOKa3aTh
VHTEJJIEKTYaJIbHbIE HaBBIKU PEIICHUS IIPOCTHIX 3a4a4.



