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JIner akTyaansanuu paboueil nporpamMmbl

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peauszauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceaHuu Kadeapsl XUMUU
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3aB. kadeapoii F\.Z’ é‘- z _4é é H.JI. Mensinuk

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

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

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

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

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

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




1 Ilesin 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/ibHO PorpaMmsbl

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 (YMEHHUs, BIaJeHUs), NOJyYEeHHbIE NPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

MatmHocTpouTeIbHbIE MaTepHUaIbl

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJabTAThl 00yUeHHu s

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

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIINH

OIIK-1  crmocoOGHOCTHIO MPEACTABIATh a/IEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAyYHYIO
KapTUHY MUPA Ha OCHOBE 3HAaHUSI OCHOBHBIX II0JIOKEHUH, 3AKOHOB U METOJIOB €CTECTBEHHBIX
HayK ¥ MaTeMaTHKU

3HaTh - OCHOBHBIE XMMHUYECKHUE ITOHATHS, TIOJIOKEHHUS U 3aKOHBI, ITO3BOJISIOIIIE
NPEJCTaBIISATh aJeKBaTHYIO0 COBPEMEHHYIO HAYYHYIO KaPTHHY MUPA;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHUSI HAYYHBIX TCOPUH;

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

YMmeTh - peuiaTth paCYCTHBIC 3aJa9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPpaMMBI;
- IPOrHO3UPOBATH BO3MOKHOCTE IPOTECKAaHUA CaMOIIPOU3BOJIBHBIX
MMpoNneCCOB B pA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

Brnanets - HaBBIKAMHU TIPUMEHEHUS COBPEMEHHBIX XUMHUYECKUX 3aKOHOB M TEOPHI B
npohecCHOHANBEHOM e TeNbHOCTH,

- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHLHOTO
WCCJICTOBAHMSI JIJIs aJIEKBATHOTO MIPECTABICHUS HAYYHOW KapTUHBI MUpa




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 pabora 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
11 Xumugeckast Y H .
15 TUTEPaATypPHI; KOHTPOJHHON OIIK-1 3y
TEPMOJIMHAMHUKA
- peleHue paboThI
KOHTPOJIBHOM
paboThI
- CaMOCTOSITEIBbHOE
n3ydeHune yaeOHon
U Hay4yHOH 3amura
1.2 Xumuueckast KHHETHKA 15 TUTEPaATypPHI; KOHTPOJIHHON OIIK-1 yB
- peleHue paboThI
2 KOHTPOJIBHOMN
paboThI
- opopmieHue
oT4eTa o
1a6opaTopHBIM
pabotam; 3amura
- caMoCTOsTeNbHOe |  JTabopaTOpHON
1.3 PacTBOpBI 2 2 17,4 |u3ydyenue yueOHoit | paboThl. 3amuTa OIlIK-1 38
Y HAYy9HOH KOHTPOJIBHON
JIUTEPATYpBI; paboTHI.
- perieHne
KOHTPOJIbHOM
paboTHL.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

U HAy9HOH 3amura
1.4 [TucniepcHbIE CUCTEMBI 15 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-1 3y
- pelenue paboThL.
KOHTPOJBHOM
paboThL.
- CAMOCTOSTEIILHOE
U3yucHHe y4eOHOMH
15 OKHCIIATENBHO- U Hay9HOH 3amura
BOCCTaHOBUTEILHEIE 15 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-1 yB
MPOLIECCHI - pelieHue paboThI.
KOHTPOJBHOH
paboThl
- oopmieHHE
oTYeTa 110
1abopaTopHBIM
pabotam; 3amura
- CaMOCTOATEILHOE nabopaTopHO
16 ONeKTPOXUMHUUECKHUE N
CHCTOMBL 18 |u3yuenue yqev6H01/1 paboThI. 3amP£Ta OIIK-1 3B
U Hay4HOUH KOHTPOJIBHOM
JIUTEPaTypHI; paboTh
- pelieHue
KOHTPOJIBHOM
paboThI
HWroro no pazneny 95,4
Hroro 3a cemectp 95,4 3a4éT
Hroro no aucrumianae 95,4 3a4eT




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemogaBaHUS UCHUIUIMHBI «XUMHS TMPUMEHSETCS TPaJAUIIMOHHAS
MH(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 HUCHOJIB30BATHCS DJIEMEHTHI MTPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyudeHHUs 4Yepe3 MOCTaHOBKY MpoOiieM C
MMOMOULIBIO IEMOHCTPALUMH SIBIICHHUM, PEAKIIUI HIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YATU3AI[MH, B XOJI€ KOTOPBIX HM3JI0KEHHE TEOPETUYECKOTO MaTepuaa
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aUMOOOYyYeHHUsl (MapHyro paboTy) TpexX BHUIOB: CTaTUYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
AKCIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI 1O CEPUH  OIMBITOB,
UCIIOJIB3YS IPUEMBI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3yYeHHE OCHOBHOTO W JIOTIOJHUTEILHOTO
MaTepuaiga Mo y4yeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arTectanuu. CaMocTosTeNbHAsE paboTa o0yJaronmxcs 10 KHa ObITh HallpaBJieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy 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; TpernojaBareeM, SBISIOTCS: BBISIBICHHE CTEMEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPU U3YUYEHUU Kypca HApSAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B MPUMCHCHHUH TIOJTyYCHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUaIOIMMMCsT TIPEAIaraloTcsl TECThHl W 33/a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHATU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YuedHO-MeToUYECKOE 00ecTeueHe CAMOCTOSTEeILHO PadoThl 00y4a0ImMXCcst
ITpencraBneno B npuiaoxeHuu 1.



7 OueHoYHbIE CPEACTBA AJI NPOBEACHHS MPOMEKYTOYHOM ATTeCTAUMN
[TpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas JIUTEpaTypa:

OcuoBsl xumuu: yueonuk / B.I'. UBanos, O.H. I'esa. - M.: KYPC: HUILl UHOPA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanue: 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 snekrpon. 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. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara 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. rexunyeckui yu-T 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: 14.05.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
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 : 3JIEKTPOHHBIHA. -
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. ¢
TUTYJL. 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. 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:
HEINOCPEACTBECHHBIN.



6. Kparkuii cripaBoyHHK (u3nKo-xumudeckux BenuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Papnensb, 3. H. Tumodeea; nox pen. A. A. PaBnens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®emopos, 2003. - 238 c. : wn. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

7. V3BecTrst BBICIIUX Y4€OHBIX 3aBEICHUNA. XUMUS U XUMHYECKas TEXHOJOTHUS: HAydHO-
texuuueckuit xypHaia — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
1a00paTOpHBIM paboTaM MO AUCLHUILUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUWajdbHOCTEH 1nHeBHOW (opmbl oOyuenus / O.A. Muniypuna;
MarnuTtoropckuii roc. Texuuueckuil yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITEJIbHOM paboThl MO NUCUUIUIMHE «XUMHUS» I 00ydarolUXcsl BCEX HalpaBICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm oOyuenus / JL.I'. Komnsaa; Marauroropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Marunutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XHUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCcs BCEX HANPaBJICHUI MOATOTOBKH M ClielHanibHOCTeH Beex (opm oOyuenus / JLT.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeaAcTBEHHBIH.

4. PonnonoBa, H.M. Xumundeckas kuHeTuKa. XMMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XHUMHUS» A 00ydaroluxcsl BCexX
HAIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJATOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTKa K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolIMXCs IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuaibHOCTAM BceX (opm oOydenus / JI.B. Uynmposa, 3.P. Mymmna, O.A. Munrypuna;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. N.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KommoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTte Mo JUCHMIUIMHE «XUMHSD» U1 00y4aromuXcs MO BCEM HAIpPaBICHHUSIM MOJATOTOBKU M
crieranbHOCTAIM BeeX (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH: METOJUUECKUE YKa3aHUs
K JIa0OpaTOpHOM paboTe MO TUCHUIUINHE «XUMHUS» ISl OOYYarOIIMXCS BCEX HaIpPaBICHHI
MOJATOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
Marnutoropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsana, JI.I'. OKuCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U DJIEKTPOXUMHUCCKHE
MPOIIECChl: METOANYECKas pa3padoTKa K caMOCTOSITEIbHON padoTe 1l 00ydyarommxcs 0 BCeM
HaIpaBJICHUAM ITOATOTOBKH U CHEIHUATBHOCTIM Beex hopm oOyuenus / JI.T'. Komsna,



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

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

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
1o Ne moroBopa Cpok feicTBUS JIUIICH3UN

MS Windows 7
Professional(ums  |1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus  |1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOIHO pacIpoCTpaHIeMOC 0OECCPOUHO
FAR Manager CBOOOHO pacIpoCTpaHIeMOe OECCPOUHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Cchblika

OnekTpoHHas 0a3a mepuoAMYECKUX uU3MaHuil East
View Information Services, OO0 «IBUC»
HammonanbsHas nH(GOPMAIMOHHO-aHAIUTUYECKAs
cucrema — Poccmiickmii  mmgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
Nudopmanmonnas cuctema - EqHoe okHO 1oCTymma K
nH(GOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

®denepanbHOE roCyJapCTBEHHOE OIOIKETHOE

yUpeXKICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
HpOMLIH.IJICHHOfI COOCTBEHHOCTH)

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

?IJ;CCI;I; onnrie pecypent budmorexn MITY um. T 1. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIMILITHHBI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIIMHBI BKJIIFOYACT:



Tun u Ha3BaHue ayIUTOPUN

OcHallleHue ayaAuToOpumn

YueOHbIE ayIUTOPHUU IS
MPOBEACHUS 3aHATUH
JIEKIIMOHHOTO THUIIa

MynbpTuMenuiiHbIe CpeCTBA XpaHEHUs, IepeJauu U
npeacTaBlieHus HHPopMauu

VYyeOHble ayAUTOPUH 115
IpoBeAEHUS 1a00paTOPHBIX
3aHSATHH, TPYNIIOBBIX U
WHIUBUYAIbHBIX
KOHCYJbTAallUH, TEKYIIETO
KOHTPOJISI U IPOMEXYTOYHOUN
aTTecTaluu

O6opynoBaHue s BHITOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUYECKas 0Cy/ia, pEaKTUBBI,

HaFJ'IfII[HBIe MaTCpHraJIbl: Ta6J'II/II_[I)I, CXCMBI, IIJIaKaTHhI.

IToMemenns nisa
CaMOCTOSITEIbHON paboThI
oOyJarmuuxcs

[lepconanbubie KommblOTEpbl ¢ maketoM MS Office,
BbIXOZIOM B WHTEpHET M C IOCTYNOM B 3JEKTPOHHYIO
nH(OPMaLIMOHHO-00Pa30BaTEIbHYIO cpeny
YHHUBEpPCUTETA

[Tomerienust 1i1st XpaHeHUs U
poUIAKTUIECKOTO
o0cy)UBaHUS y4eOHOTO
000py1I0BaHUS

Cremnaxu, ceibl 1151 XpaHeHHs] y4eOHOTO

o0opynoBaHus
WHCTpYMEHTHI ISl peMOHTA JIab0paTOPHOTO

o0opynoBaHusl.




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

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMs JaOOPATOPHBIX 3aHATHM, TaK M Ha IUJIAHOBBIX KOHCYJIbTAIMSAX, M Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIUHBL. TeCThl BKIIOUYAIOT TEOPETUUECKNE U TIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJIBKO TpaBWIbHBIX. 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) HUCXOJIHbIE PEareHThl
0) MPOAYKTHl XMMUYECKON peakuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

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

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

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

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

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

a) 1/2 N2+ 0O0=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 (), mornotuiioch 22 /K TEMIOTHI.

DHranbeus 00pa3zoBaHus 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
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 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 Hadajla peakluu

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

9. Kak uzMmeHsieTcs SHTPONHUs IPU Pa3N0KEHUU KapOoHaTa Kaublus?
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
3amaHusa oneHuBaroTca B 0,5 Oama; 1iectoe, ceaAbMOE, BOCBMOE, AEBIATOE U JecsAToe — B 1 6ami, a
OJMHHAAIATOE — 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 PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJTHO U3 UCXO/IHBIX BEIECTB
0) M3MEHEeHNEe KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS peaKIIuu
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 COCyIa
5. CocTosiHuE XMMHMYECKOTO PAaBHOBECHsS OOpATHMBIX IMPOLIECCOB KOJIMYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH IPOYKTOB PEaKIIUU
0) SHEpruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctd peakunuu 4 NO ) + 6 H O =4 NH3; () + 5 O, ()



a) V=K[NO]'[H,0] 6) V=Kk[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 quarpamme Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro 3¢ deKra peakiuun?
a)l E 2 .
t
0)2 2

B) 3 i
1 ’/ 3
— A\

XOJI peaKIuu

&
<«

v

9. Yrto MOXHO CKa3aTh O PEaKIIUU, U300paKEHHOW Ha JHarpaMMe 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. PaBHOBeCHast KOHIIEHTpaIUsl BOJOpo/ia paBHa 1,2 Mosb/1. BeraucnuTe UCXOAHYIO KOHIIEHTPAIHIO
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 —... cokpaliieHHOE MHOHHOE YpaBHEHUE 3alUIIeTCs 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 mut 0,2 M pacTBopa paBHa

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

4. Ins monmasyienust ruapoausa xiaopuaa xpoma (I1I) cnengyer
1) 106aBUTH CONAHYIO KHCIOTY
2) n100aBUTH 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. PacrBopumocTs Okcanara cepebpa pasra 3,27-107° 1/ 100r H,O. Omnpenenute NpoH3BeIcHHE
pactBopumoct AgyC,04
1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Mmaccel BelecTBa K Macce BOIBI

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. U3BeCcTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh INEJIOYHYIO HIIM KHCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne 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.  Vkaxure pa3Mepsl YaCTHIl KOJUTOUTHBIX 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. Jlis KaKoro 3JeKTPOJIMTA MOPOT KOArYIISIMU KOJUIOU/IA C MOJOKUTEIBHO 3apsSHKEHHON YacTUIIeH
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)  THAPOKCHI Kalus



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata cBunma (1) ¢ 10 mum 0,02H cynwsdara kamms
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 ko061 HanmuTO 10 50 MIT 307151 THAPOKCHAA kele3a. [l Toro 4To0bl BEI3BATh KOATYIISIIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHCIMTEIHHO-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 IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIIACTCS
3) oTpuIaTeNbHBIN 3aps1 HOHA YBETHYHBACTCS
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 BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  3JEeMEHTHI, HaXOASIINECs B CPeIHEN YacTH MePHOIUUECKOM 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)  xaruona 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
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, MpUBeIeHHON B Boripoce 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

3J1eKTp0ngnqec1me CHUCTEMBbI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aaHUsS
oLleHUBarOTCs B | 6arut; TpeTke U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel

1. DNEeKTPOTHBIN MTOTSHIIUAN ONIPEIENISIOT M0 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC ranpanudeckoro sinementa Mg|IMgSOy||CuSO,/Cu npu craBmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykThl 00pa3yroTcsi Ha KaTOe MPH AJICKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPO/I
4, VYkaxute cymMmmy KO3 QHUIMCHTOB B YpaBHEHUH JICKTposin3a pactBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TOpPUBEICHHBIX  OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIHMWA  MPOTEKACT
CaMOTIPOM3BOJILHO B IIPSIMOM HarpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbruuciute Maccy LMHKA, HOJYYEHHOTO MpH SJEKTPOJIM3e CyiabdaTa LUHKA, KOTOPBIH
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [IpuBenuTe cXxeMbl HSJIEKTPOAHBIX MPOLECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,

MPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOKucIoi cpene. B
OTBETE YKOKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieNly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM pabOTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.

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

Jlomamnee 3agaaue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B nomamHem 3amaHuu 1o TeMe «XuMudecKkas TepMOJUHAMUKAy: MepBas 3a7ada OIEHUBACTCS 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 TEUCHHS PEAKIIMK NP CTAaHAAPTHBIX YCIOBUAX M IIpH Temmeparype 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 temnosoit addext peakunn: 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 TepMOXUMHUYECKHM YPaBHEHUSM paccuuTaiiTe TerioBoi 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 nomamiHem 3amaHuu mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u msaras — B 1 6ayr.

3amaya Nel
Peaknus mporekaer no ypaBHeHuto: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauu

pearupytomux BemecTB paBHbl: [O2] = 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 KOJINYECTBO BEIIECTBA 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]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3amaua Ned

Jsa peakuuonnoi cucremsl: CO y + HyO ) = COz (y + 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 KOHLIEHTpALlUK PEareHTOB KOHCTaHThl PABHOBECHUS CIEAYIOIINX PEaKIIMii:

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 3amanuum 1o Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3a1add
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) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccumraiiTe: a) MaccoByI JOJIO BEIIECTBA B pPacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJIBHYIO JOJIIO BEIIECTBA B pacTBOpE.

3ajgayga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICYIONINX BEIICCTB:

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 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC IPOLIECCH»: TEpBas
3a/ava orieHuBaetcs B 1,5 6ana; BTopas — B 2,5 6amna; Tpetbst — B 1 6ai.

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

VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIEKTPOIBMKYIIYIO CHUIYy W ONPEACIUTE HAMpPaBICHUE CaMOIPOU3BOJIBLHOTO
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 +0O, + H,O

NH4ReO4 +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 + HNOs; (pasg) —

3ajgaga Ne3

Janbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTAaBHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
AJIEKTPOABIIKYILEH 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-UOHHBIC YpPAaBHEHHUS OJEKTPOAHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yrmoliel peakiuu, NpoTeKaroulel mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajbpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsiB mOTEHIIMAN aHOJAa PABHBIM CTAHJIAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHIIEHTPAIUIO
KaTMOHOB MeTa/lla B KaTOJAHOM pacTtBope, mpu Kotopoil DJIC raapbBaHMUECKOro JJIEeMEHTa
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUM,
MPOTEKAIOIINX TPHU JEKTPOXUMHUUECKON Koppo3uu ransBanomapbl Co/Ni: a) B kucinoii cpeze; 6) BO
BJIQYKHOM BO3/IyXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIH CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-WOHHBIE YpPaBHEHUS OJJIEKTPOIHBIX TIPOLECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJE TPU DJICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIHA3 TPOBOAWIM B TeueHuH | 4. Bpixoa MeTasia mo Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIAa TI0 CPABHEHUIO C PACUETHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3amanne 1. OKOHYAHME SIEKTPOHHOH (OpMynbI ....65°6p". Ykaxure
MOJIOKEHHUE D3JIEMEHTa B IEPUOJUYECKOM cHCTeMe: MNepuoj, Ipymiy,

Tema 1. MOATPYIIY, Ha3BaTh dMeMeHT. COCTaBbTE JIEKTPOHHYIO (popmyny aToMa

IMepuoguueckas AJEMEHTA. YKaXHUTE SJIEKTPOHHOE CEMEMCTBO, METa/Ul WJIM HEMETaJll.

cucrema dieMeHToB | CocTaBbTe  DNEKTPOHHO-Tpaduueckyro  ¢GopMyny JUis  yKa3aHHBIX
CTPOEHHE aToMa AJIEKTPOHOB B HOPMAJILHOM COCTOSTHHUHU.

3aganme 2. VYKazaTh BCE€ KBAHTOBBbIE 4YHCIA JJISI  DJIEKTPOHOB,
. . 6

OTBEUAIONTUX CIEAYIONICH dIEKTPOHHOM hopmyre 5P

Tema 2. 3apanmne. CocTaBbTe YpaBHEHHUs PEAKIMiL, P MOMOIIH KOTOPBIX MOXKHO




Kuciaorno-ocHOBHEIE
CBOJCTBA BelIECTB

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

3apanme 1. [{na peakuun FesOsx + Hyr = 3Fe0yq + HOr onpenemire
BO3MOXKHOE HAIIPABIICHHE CAMOINPOU3BOJIIGHOIO TEUCHUS PEaKIUU HpH
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 NPUYKMHY HAWJEHHOTO W3MEHEHWs SHTponuM. Paccuuraiite Temrieparypy, Npu
KOTOpPOH yYCTAaHABIIMBACTCSI PABHOBECUE U MPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Bprmcimire TermoBor addexr peaximm 3FesOsny + 8Alk) =
4A1LO3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronmx BeuiectB (npwiokeHue 3). CKOJIbKO TEIUIOThl BbIICIUTCS
(mornoturcst) mpu 0Opa3oBaHKy BelecTa Fe B konmuecTse 56 17
3apnanme 1. Temmeparypubpiii ko3pdunmeHT peaknuu paBeH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh PEaKLUU: a) IpU MOBBIILIEHUU TeMneparypbl ot 60
XuMH4eckas 10 100°C; 6) mpu oxiakJIeHUH peakimoHHoi cmecu ot 50 mo 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 pAaCTBOpPax MEXY:

Bi2(504)3 u NaOH; FEC|3 u H,S;
NH,OH u MnCly; H,SO,  Ba(OH),.
3amanume 3. CocraBbTe WOHHO-MOJICKYJISPHBIE M  MOJIEKYJISPHBIC

ypaBueHust ruzaponusa cojeir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3nHauenme
pH (>7, <7) uMeroT pacTBOPHI ITUX CONEI?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEILHEIE
CBOlCTBa BelIeCTB

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

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

Tema 7.
DJIEKTPOXHMHYECKHE
CUCTEMBI

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

Zn u AQ, NOrpyXeHHbIX B paCTBOPHI X COJIEH C KOHLEHTpallel 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 MPOIIECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIIMH, TPOXOIALIEHN TPH
IIEKTPOJIM3E paciliaBa Wil pacTBopa aekrponnuta paciuiaB CaCl; .
BrruncnuTe Maccy MeTasuia BhIIETUBLIETOCS HA KaTOAE, €CIH
AJIEKTPOJIA3 MPOBOIVIH TIpH criie Toka A =10,0. B TeueHue BpeMeHn = 2,5
y.Beixoa merauia o Toky Br coctaBun  98%.

3ananme 3. CocTaBbTe ypaBHEHHUS JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YPaBHEHHME PEAKIIUH, IPOTEKAIOIIEH ITPU
HIIEKTPOXMMUYECKON KOPPO3UH raibaHomnapel: 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.

Buytpennsis sneprus. Pabora. 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 ~NoOTA~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)

Xnmuyeckast KnHeTuka. CKOpoCcTbh XMMHUYECKON pEaKLIUU U METOBI €€ PErYJIUPOBAHUS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JIEHCTBYIOIIUX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoil peakuun. [Ipasuno Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBaLMM. 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 KaTalaus3.

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 AMArpaMMbl 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 KOHIUCHTPAIHA SKBUBAJICHTA, MOJIbHAS T0JIA, 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 OCHOBaHUH AppeHuyca. OCHOBHBIE MOHSATHS U TOJIOKEHUS TEOPUH
AppeHunyca.

8.  Jluccommanusi KHCIOT, OCHOBAaHMHM M COJEH C TOYKM 3PECHUS HOHHOW TEOopHH AppeHHyca
(mpumepsr).

9.  Crenensp nuccoruanuu. CHUIIbHBIC U cIa0bIe SIEKTPOJIUTHL.



10. Huccommarus cinadbix 35eKTposnToB. KoHCTaHTa quccoruanuu.

11. 3axon pazbaBnenus OcTBanba.

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

13. IIpousBeneHune pacTBOPHUMOCTH.

14. VonHoe npousBencHHUE BOAbL. BoIOpOAHBIN U TUAPOKCUIIBHBIN MOKA3aTEINH.

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 IucrepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 110(OOHBIE KOJUIOUIBI.
CniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YacTHLl.
[IpaBuno @asiuca — [leckona.
Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpHI.
Koarymsiuust nuogmibHbIX U THOGOOHBIX KOJTOUIOB.
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

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

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

BaxHeiinie OKUCIUTENN U BOCCTAHOBUTEIIH.

THUIBI OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH (ITPUMEpHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTEHIIMAT.

VYpasuenue HepHcra.

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

N~ WNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.11e1<Tp0xuanec1me CHUCTEMbI»

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

DNEKTPOABUKYIIAs CUJIa TaIbBAHUYECKOIO AJIEMEHTA.

W3mepeHne »HIIEKTPOAHBIX MOTEHIMAIOB. Psl cTaHAapTHBIX SJIEKTPOAHBIX IOTEHLHUAJOB.
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 merainos. Kiaccuduxanms KOppo3HOHHBIX POIIECCOB.

10. Xwumwudeckas KOppO3us.

11. DOnexTpoxumuueckas KOppo3us. AHOIHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHME
OKHCIIATEIS.

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 CITOCOOBI 3alTUTHI OT KOPPO3UU METAILIIOB.
XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AJIEMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CpeICTBA /sl IPOBe/IeHUs IPOMEKYTOUHOI aTTecTaluu
IIpomexyrouHass  aTTecranus UMEET  LEIbI0  ONpPENEIUTH
3arJIaHUPOBAHHBIX PE3YIbTATOB O0YyUEHUS MO JUCIUIUIMHE 3a ONpe/IeleHHbIN nepruo o0ydeHusl.

a) Ilnanupyemble pe3yabTarTbl O0yYeHHS] M OICHOYHBbIE CPEACTBA /ISl TNPOBeEJACHUS

NPOMEKYTOYHOM ATTEeCTALMMH:

MNPUJIOKEHHE 2

JOCTHIXCHUA



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO MNpEACTABIATE aICKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHHI HAay4YHYIO KapTHHY MHpPa Ha OCHOBC 3HAHUA OCHOBHBIX HOJIO)I(eHPlﬁ, 3aKOHOB 1
MCTOJOB CCTCCTBCHHBIX HAYK U MATCMATHKU

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS 5 3aKOHEI,
[TO3BOJISIFOIIIAE IPEICTABIIATh
aJICKBaTHYIO COBPEMEHHYIO
HAYYHYIO KapTUHY MUpA,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETUYECKOTO H
AKCIIEPUMEHTAJILHOTO HCCIICIOBAHUS
B 0071aCTH XUMHHU

Ilepeuens meopemuueckux 60npocos K zauemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMbl. [1epBblil 3aKOH TEPMOIMHAMUKH.

2. OHepreTuka XMMHUYECKHUX IIPOLECCOB.

3. OHransnus. 3akoH ['ecca u cieacTBUA U3 HETO.

4. OHutponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

5. Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

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

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

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

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

10. KaranuzaTopsl 1 KaTalIUTUYECKUE CUCTEMBI. [ OMOTE€HHBII KaTanus.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PABHOBECHS.

13. Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoauToB. CTeneHb U KOHCTaHTa MEKTPOIUTUYECKON TUCCOIMALNU. 3aKOH

pa3basnenus OcTBaib/a.

16. Huccornmanus KICIOT, OCHOBAaHUM, COJIeiH. AM(OTEpPHBIE JIEKTPOIHUTHI.

17. PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHUS U PACTBOPEHUS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIN3a.

20.  Jucnepcubie cuctemsl. Knaccudukanus. Jlnopunbaeie u 1uodoOHbIE KOIITOUIBI.

21. CtpoeHnne KOJUTOUTHBIX YacTHII.

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




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24, DNEKTPOXUMHUUECKHE CUCTEMBI. 3aKoHbI Papajes. DIEKTPOAHBINA OTEHIUAL.
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. Koppo3sus. Buasl koppo3un. CriocoObl 3alIUTH METAJNIOB OT KOPPO3UHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuyeckue 3a0anus 01a 3auema:

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

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

- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.

MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hammcath MOHHBIC B MOJICKYJISIPHBIC YpaBHEHHS peakuuid ruaposmsa coieit: KsPOy, NaySOy,

MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

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),. [InotHOCTH 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>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJEKTpPOHHBIC YpPaBHEHHUS JJICKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHYUTH YpaBHEHHS peaKlUii, HAMICAaB UX B MOJIEKYJISIPHON U MOHHOHU (opMax:

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

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIsipHOM U oHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyromel peaknuu, BeIYUCIUTh DJ[C raqpBaHMUYECKOTO IJIEMEHTa, €CIU KOHIICHTPAIH
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccunTaiite: 0(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

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




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

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

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

13. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuun CaO) + 2 Co) =
= CaC; () + CO(r), AH; = 460 x>k pu cTaHAApTHBIX ycIOBUAX. Paccuuraiite TemnepaTypy Hadaia
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 BO3MOXKHOCTB npotekanus peakuuu 2 Cly ¢y + 2 HaO(p
=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/mons-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Harucatpb 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 ¢ + 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 mu Boasr pactBopriin 160 1 xmopuna xenesa (I1I). [moTHOCTH MOTydyeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte 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/mMonb-K;
S(S0,)=248 Jlxx/monb-K.

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

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTb ITPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 7Zn0  + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHeIX ycioBusX. Paccunraiite Temneparypy




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

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

23. HauasipHble KOHLIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEaKIui 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 (H20); T.

Bnaners

- HaBbIKaMU IPUMEHEHUs
COBPEMEHHBIX XMMHYECKHX 3aKOHOB
u Teopuil B IpodeccruoHaIbHON
JESTEIIHOCTH;

- PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOIO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS
JUI  aJIeKBaTHOTO IPEICTaBICHUS
Hay4YHOU KapTHHBI MUpa

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOKHOE HAIIPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPIrus B XOJAE peakuuu; 0) NpUUMHY HAaWJEHHOTO WU3MEHEHHUs
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUii: a) IpU MOHWKEHUH TEMIIepaTyphbl, €Cli JaBJIeHUE OCTOSAHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakuwe w3 cnenyromux coneit noasepratotcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3omb THApOKCUIA MarHus noiydeH mytem cmenmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3Ysl 3HAYEHUS OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAa MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS DJIEKTPOJHBIX MPOIECCOB (aHOJ MHEPTHBIN) U




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3ynbTaThl

O1leHOYHEIE CPEACTBA
oOyueHus p

MOJICKYJISIPHOE ypaBHEHHUE pEaKIUH, TMpoucxonsduiet mnpu saekrponuse pactBopa CoSOy,
Beruucnure (akTudeckoe KOJMYECTBO MeETailjia, MOJYYEHHOTO Ha KaToAe NpU DIEKTPOIIn3e
Co(NO3),, eciu 37eKTpOIU3 MPOBOAWIN B TeueHUH | 4. BbIxoJ MeTasia 1mo Toky cocraBii 85%.
VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIIECHUS BBIX0JIa METAJIA 110 CPABHEHHUIO C PACYETHBIM.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMICS 3HAHUW, U MPAKTUICCKUC
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBBIH YpOBEHb CHOPMHPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSTHI JOMYCKAIOTCS OIIMOKH, MPOSBIAETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUM, YMCHHIA, HABBIKOB, O0YJAIOIIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00YYAIOIMNCA HE MOXET MOKa3aTh 3HAHUSI HA YPOBHE BOCIPOU3BEACHUS
U o0bsicHeHUS UHPOpMAIMU, HE MOXKET IOKa3aTh HMHTEIJICKTyajJbHble HABBIKU pEIICHUs
MPOCTHIX 3a7a4.



