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JIncr akryaausanuu paboyeii nporpaMmsl

PaGouas nporpamMma nepecMoTpeHa, o0cyxaeHa u ogodpena s peamsauuu B 2020 - 2021
y4eOHOM rojy Ha 3acenaHuu Kadeapbsl XUMUU

[Tpotoxon ot 01 centsbps 2020 r. Ne 1
3aB. kadeapoi Z’ éé z dé é H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena ans peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3aceaHuu Kadeapsl XuUMHU

[Iporokon ot 20 . No
3aB. kadeapoit H.JI. Mensnuk

PaGoyas nmporpamma nepecMoTpena, oocyxaeHa u ogoopena s peanuzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl XuMUU

[Ipotokon ot 20 1. Ne
3aB. kadeapoii H.JI. Mensinuk

PaGouas nporpamma nepecMoTpena, o0cyx/ieHa u ogoOpeHa /uisi peanu3auuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu kapeapbl XUMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. MensHuk

PabGouas mporpamMma rnepecMoTpeHa, o0cykaeHa u ogodpena s peanuzauuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu kapeapbl XuMUU

[Tporokon ot 20 r. No
3aB. kadeapoii H.JI. Mensinuk




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKMCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON Pa0b0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMUYECKUX 3HAHUHU TIPU U3YUCHUH
CIIELIMAIBbHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

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

JucuunnrHa XuMus BXOOUT B 0a30BYI0 4acTb y4yeOHOro IulaHa 00pa3oBaTEeNbHOM
IIPOrPaMMBlI.

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

"Xumus" B 00beMe porpaMmsl cpeHel o011e00pa30BaTeaIbHON IKOIbI

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

be3onacHOCTb KU3HEIEATEIbHOCTH

DKoJIOTHs

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYeEMbIe Pe3yJIbTAThI 00yUeHHu s

B pesynbrare ocBO€HMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS TOJIKEH
o0y1azaTh CIeAYIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

OIIK-4  roTOBHOCTHIO COUETATh TEOPHUIO U MPAKTUKY JAJISl PELICHUS MHXXEHEPHBIX 3a7a4

3HaTh - OCHOBHBIE XUMHYECKHUE ITOHATHS, ITOJ0KEHHS U 3aKOHEIL;

- COBPEMECHHBIC HAMIPABJICHHUSI PA3BUTHS HAYYHBIX TCOPHIA,

- METO/Ibl TEOPETUYECKOTO U FIKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B
00J1aCTH XUMHUU

YmMmeth - pemaTh pacyeTHbIE 3aa4M IPUMEHHUTENIBHO K MaTepraly MporpaMMBl;
- IPOTHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUS CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JINYHBIX XUMUYECKHUX CUCTEMAX;

- COYETaTh TEOPUIO U MPAKTUKY Ul PELICHUs HHKEHEPHBIX 3a1a4

BJ'I&Z[GTI) - HaBbIKaMHW IIPUMCHCHU S OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
HpO(i)CCCI/IOHaJ'H)HOI\/'I JACATCIIBHOCTH,

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMEHTAJIBLHOT'O
HCCICIOBAaHUs B 001aCcTH XUMUH




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIACT 4 3a4eTHBIX eAHUI] 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynutopHas — 68 aka. 4acos;

— BHeayJUTOpHAas — 4 akaJi. 4acoB

— caMocTosTeNbHas padora — 36,3 akaJ1. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTCCTalluM - OK3aMCH

AynuropHas ) =
o KOHTaKTHas paboTa E QE dopma TeKyLero
Pasen/ Tema § (B axaz. "acax) E > Bun 3 KOHTPOJIS Ko
R —— : g © | camocToATeNBHOK | yomesaemoCTHH | L
O 2 £ paboTEI POMEKYTOUHON
ek, 1a0. | IpakT. R aTTeCTaIHn
3aH. 3aH. | O &
1.
- opopmIIeHHE
oT4eTa o
nabopaTopHOM
paborte; 3amura
- peleHue nabopatopHoOn
’::'-é][;MO,HI/IHaMI/IKa Xuwirieckas 6 6/41 JIOMAIITHETO pabotsl. JlomaiHee OIIK-4
3aganus Ne 1; 3amadue Ne 1.
- camocrosiTenbHoe|  TecTupoBaHue.
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JATEPaTypHL.
1
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; 3amumra
- perieHne 7Ta00paTOpHOI
1.2 Xumnueckasi KHHETUKA 4 4 6 JIOMAIIHETOo pabotsl. Jlomaninee OIIK-4
3aganus Ne 2; 3aganue Ne 2.
- camocrosTenbHoe |  TecTupoBaHue.
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPaTyphL.




- oopmiieHUE
oT4era o
nabopaTtopHoi
pabote; 3amura
- peleHue nabopatopHoOn
1.3 PactBOpHI 8 8/41 6 JIOMAIIHETO pabotsl. lomalHee OIIK-4
3amanus No 3; 3amanne Ne 3.
- camocrosTensHoe|  TectupoBaHnwme.
H3yueHHe yueOHOu
Y Hay4HOU
JIUTEPaTypPhIL.
- oopmIIeHHE
oTyera o
nabopaTopHO 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 6 padore; AabopatopHoi OIIK-4
- CaMOCTOSTEIIbHOE paboThl.
usydeHue yuebnoit| Tectuposanue.
¥ HAyIHON
JIUTEPATYpPBHL.
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; 3amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTEJIbHBIE 4 4/21 6 JOMAIIIHETO pabotsl. Jlomaninee OIIK-4
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrosiTensHoe|  TectupoBanwme.
H3yueHHe yueOHOU
U Hay4HOI
JIATEPaTypHL.
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; 3ammra
- perieHne 7Ta00paTOpHOI
16 DTeKTpOXHMITECKHE 8 8/41 6,3 ,HOII)V[aH.IHeFO pa60TLII.)[[01\I/)1au1Hee OIIK-4
CHCTEMBI
3amadus Ne 5; 3aganue Ne 5.
- camocrositesibHoe |  TectupoBanue.
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYpPBL.
Hroro no pazaeny 34 |34/141 36,3
Hroro 3a cemectp 34 |34/141 36,3 JK3aMeH
Hroro no auciurinae 34 |34/141 36,3 JK3aMEH OIIK-4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemogaBaHUS UCHUIUIMHBI «XUMHS TMPUMEHSETCS TPaJAUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIEC TEXHOJIOTHH.

Jlexuu mpoXoasT KaK B UH(OPMAIIMOHHON (opMe, TAe UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIOKEHUE MaTepuana B AUCHMILIMHAPHOM JIOTHKE, OCYLIECTBIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe NeKInii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAaMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHSI.

[ToMuMO 3TOTO B JIEKIMU MOTYT HUCHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTOo B mpolecce NPernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA ITO3BOJISET
HauboJjee MOJHO peajn30BaThb METOJ MPOOJIEeMHOro oOyueHHUs 4Yepe3 MOCTaHOBKY MpoOiieM C
MMOMOULIBIO IEMOHCTPALUH SIBIICHHUM, PEAKIIUI HIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YaTN3aIMH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WJIM MHIUBHUIyaJIbHBIC 3aJaHMs 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHHA HCIONB3YEeTCd METOJ] KOHTEKCTHOT'O OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTH MaTepUall IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, ueiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTUBHOTO
B3aUMOOOYyYeHHus1 (MapHyro paboTy) TpexX BHUIOB: CTaTUYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHeW MOIyIbHOTro o00ydeHus. BpImoaHuB
AKCIIEPUMEHT, OOydJaromuecs (QOpMYIHPYIOT OOOOIICHHBIE BBIBOJBI II0 CEPHH OIBITOB,
UCIIOJB3YS IPUEMBI AaHATIOTUU U CPABHEHUSI.

CamocTrosTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(dbopMbI yueOHOU AEATeTbHOCTU: BBIMOJIHEHHE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue OGOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYMY, H3y4YeHHE OCHOBHOTO W JIOTIOJHUTEILHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnuoTeke, HarMcanue pedepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNbHas paboTa o0yJarouxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOKHOMY U 3aKIIIOUYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHnn pyOEKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSITUMHU
nepes; TpenojaBaresyeM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPH U3YUYEHUU Kypca HAPSAy C BBISBICHHEM CTEIEHU
CaMOCTOSITEITFHOCTH B MPUMCHEHHUH TIOJTyICHHBIX 3HAHUN, YMCHHUH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJIIOT AKCIEPHUMEHTUPOBATH C HOBBIMU
dopmamu kKOoHTpOIsI. OOyUarOIMMMCsT TIPEAIaraloTcsl TECThl W 33/a4M B DJIEKTPOHHOM BHJIIE, C
ABTOMATHU3HPOBAHHOW CHCTEMOW MPOBEPKU. B OTIMYME OT OOBIYHOTO TECTHPOBAHUS TaKOM
CTIIOCO0 KOHTPOJISI TO3BOJISIET CTYIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OILTMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOoUUECKOE 00ecTeueHe CAMOCTOSTEeIHLHO PadoThl 00yYarmmMXcst
[IpencraieHo B npuiioxxkeHuu 1.



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

8 YueOHO-MeTOAMYecKOe M1 MHPOPMAIIHOHHOE 00ecnevyeHHe JUCITUIIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - TekcT: 3JeKTPOHHBIIA.

2. Komsma, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruuroropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true - MakpooObeKT. - TeKCT : 31eKTpoHHBII. - CBefieHus AocTynHbl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munnypuna
; 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 - MakpooObekT. - TekcT : aeKkTpoHHbId. - CBeeHus H0oCTyIHbI Takxke Ha CD-
ROM.

2. Mensnuk, H. JI. [lucnepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuii yu-T um. I'. 1. Hocoa. - Marauroropck : MI'TV nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3

850.pdf&view=true - MakpooObekT. - TekcT : anekTpoHHbIA. - CBeeHus AOCTYyIHbI Takke Ha CD-
ROM.

3. Komsama, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENBbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TaoJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true - MakpooOBeKT. - TEeKCT : 3JIeKTpOHHBIIA. - FiIMeeTcs meyaTHbIil aHaJIoT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpriroBa ; MarHuTOrOPCKH# TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. Y. Hocoa, 2019. - 1 CD-ROM. - 3arx. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true - MakpooObekT. - TekcT : AnekTpoHHbId. - CBeneHus HocTymHbI Takxke Ha CD-
ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE yKa3aHUs K
na0opaTOpHBIM paboTaM MO AUCHUILIUHE «XHUMHS» JUIsl O0YYaroIMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMN.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHONW paboThl MO AMCLUIUIMHE «XUMH» i1 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOyuenus / JL.I'. Komsna; Marautoropckuii roc.
texuuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
TekcT : HenocpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PpEAKIIMd M XHMHYECKOE PaBHOBECHE:
Metoauueckue ykasaHus K Ja0OpaTOpHbIM paboTaM M0 JAMCHUUIUIMHE «XUMHUSA» IS
00y4aroLMXCsl BCEX HAMpPAaBJICHUH MOJATOTOBKHU U ClielHalbHOCTEH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuueckuii yH-T um. I'. WM. HocoBa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMs Ul CaMOCTOSTENIbHOW pabOoThl MO JUCLUIUIMHE «XUMH» JUIsl 00YyYaroOLIMXCSl BCEX
HaMpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, A.II.
[TonomapeB; Maruuroropckuii roc. Texuuueckuit yH-t uM. I'. 1. HocoBa. — Maruurtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopbl: MeToanyeckas pazpaboTka K JabOpaTOPHBIM paboTaM I1o
JUCHUILIMHE «XHUMHUSD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUAIbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToiuecKkas pa3padoTka K CaMOCTOSATENBHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0YyYarolIMXcs 10 BCEM HANpaBlICHUSIM MOJITOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KomnmouaHble pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo JUCHUIUIMHE «XUMUS» s 00ydaroluXcsl [0 BCEM HANpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropcekuii roc.
texandyeckuid yH-T uM. ['. M. HocoBa. — MarauToropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe MO AUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBIeHUMH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTKa K CaMOCTOSITEIFHON padoTe /sl 00yJaromuXCsl IO BCEM
HAlpaBJICHUSAM IMOJATOTOBKH W cCHenHanbHOCTSIM Beex (opm oOydenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. — 41 c. — Tekcr : HenocpeicTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHUMHYECKHE IPOIECChl: METOJMYECKUE YKazaHUs K
nabopaTopHOil paboTe Mo AUCHUIUIMHE «XUMUS» JUId 00y4aromuXcs M0 BCEM HaIpaBICHUSM
MOJITOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. rTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. H.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o6ecnieuenne

HanmenoBanue .
o Ne torosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7
Professional(mms  |1-1227-18 oT 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 41 17.09.2007 GeccpoHo
Professional
7Zip CBOOOJTHO pacupoCTpaHsIeMOe 0ECCPOYHO
FAR Manager CBOOOIHO pacIpocTpaHsIeMoe 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchblika

OnekTpoHHas 0a3a TepuOAMYECKUX W3naHui East
View Information Services, OO0 «IBUC»
Haunonanehas UH(POPMAITMOHHO-aHATUTHICCKAs
cucreMma —  Poccuiickuii  mnpekc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
HNudopmanronnas cuctema - Enunoe okHO AocTyma K
HHGOPMAIMOHHBLIM pecypcaM

https://dlib.eastview.com/

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

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

DdenepanbHOE rOCY/IapCTBEHHOE OIOKETHOE

yUpexXJIeHUE «DenepanbHBIN urctutyt|URL: http://www1.fips.ru/
NPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuiickas  Tocynapctsennas — OOMMOTEKA. |\ o . rsl.ru/rufdreaders/catalogues/
Karamoru

?Igigzomme pecypeet onbmotexu MITY mm. LWLy a0ty ru-8085/marcweb2/Default.asp

9 MaTepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUYECKOE 0OecTieueHUe JUCHUIUINHBI BKITIOUAET:

VY4yeOHble ayauUTOpUM JUIsI TPOBENEHUS 3aHATUN JeKnuoHHoro tumna. OcHarieHue:
MynsTuMeaniiHbIE CPEeICTBA XPaHEHUS, IEpeau U MPeCTaBIeHUs HHPOPMAaLIUH.

YyeOHble ayIUTOPUM JJIs  TNPOBEACHMS  J1a0OpPaTOPHBIX — 3aHATUH, TIPYNIOBBIX U
VHJVBHUIYaJIbHBIX KOHCYJIbTAllMM, TEKYLIErO0 KOHTPOJIS U MPOMEXKYTOUHOU arTecTanuu. OcHaleHue:
OO6opynoBaHue AJs BBIIOJHEHUS J1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakThBbl, HarnsaHsie
MaTcepurabl: Ta6J'II/II_[I)I, CXEMBI, IIJIaKaThI.

[Tomemmenust ans camMocTOsATeNbHOW paboThl oOyuaronmxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketoM MS Office, Beixomom B HHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust aisi XpaHEHUsT U TPOPIIAKTHICCKOTO OOCTYKHUBAaHHUS YI€OHOTO 000PYIOBaHUS.
OcHamienue: Cremnaxu, ceiidsl 1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOro 000PYIOBAHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

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

CamocrosiTenbHast pabora oOydarolmuxcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M HA IJIAHOBBIX KOHCYJbTAlUAX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTaMU OTYETOB IO JIaOOpaTOPHBIM
3aHSATHUSIM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynutopHas caMocCTOsTelIbHass paboTa OOyYaroIIMXCs MPEANoJiaraeT IMPOXOXKIECHUE
TECTUPOBAHUSA MO KaXJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAOT TEOPETUUECKUE U TIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOpbhIE TPEOYIOT TIyOOKOrO TOHMMAHWS HW3YYCHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpeaaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WM HECKOJBKO NpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISACTCS ITyTEM
COIIOCTABJICHHUS IMOJIYYEHHBIX PE3yJbTATOB 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 «XuMu4eCcKasi TEPMOAMHAMHUKAY: MIEPBbIC IECTh 33JIaHUI OIIEHUBAIOTCS B
0,5 6amna, cegpbMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECIATOE 3aJaHusd — B 2 Oayia.

Teer Ne 1

IIpu paccMOTpEHUU XUMHUECKON PEeaKLUu cucmema O3HAYaer:
a) HUCXOIHbIE pEareHThl
0) NPOAYKTHI XUMUYECKOU PEAKIUI
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIu1

[lepBsiii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MaTEMaTHUECKH 3allMChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

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

B sk30Tepmuueckoii peakuuu:

a) SHTAJIBINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakipu otprunarencH (Q< 0)

B) DHTAJIBIIUS PEAKIIMOHHOM cucTemMbl yMeHbiaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI ITOBBIIIAETCS
CrangapTtHble TerioBbie 3)(PEeKTh MPUHITO 0003HAYATH:!

a) AUcr B) Q 101,3%"

6) AH°298 r) AHcr

Kakue U3 npuBeIEHHBIX PEAKIUi SBISIOTCSA SHAOTEPMUICCKAMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K][x/mMonb

0) H2+4/2 02,=H20, AH = -242 K]I»/Mo1b

B) 1/2 N2+ 1/2 02=NO , AH = 90 KJTx/Mom

r) 1/2Hx+ 1/2 I=HI, AH = 26 K]I>x/momb

Kakas u3 HamMcaHHBIX HIKE peaklMii OTBeuaeT TersjoTe oOpa3oBaHMs OKcuaa azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2N2+0=NO B) 1/2 N2+ 1/2 O2 = NO

6) N+ 1/202=NO r) NH3+5/202=2NO +3 H20

[Tpu BoccTanoBnenuu 16r okcuma menu( || ) Mo peakuu :

CUuO () + C (rpagur) = CU ) + CO (), mornoTusiock 22 k[ TEIIOTHI.

DHranemus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Jns peakuunn NiO ) + C (pager) = NI 9 + CO (. Ompenenure BO3MOXKHOE HalpaBlCHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PEaKIMU PU CTAaHJAPTHBIX YCIOBHUAX U IIpH Temiieparype 627°C.

BemectBo AH®298 (KI>x/Mo1B) S°98 (x/mMonp*K)
NiO @ —239,7 38
C (rpacur) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBere ykaxkure 3HaueHUs dHepruu [MOOca MpW CTaHAAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°C u Temneparypy Hayaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
0. Kak n3MeHsieTcst SHTPOIUS IpU pas3IoKEeHUN KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. JlanHast peakuus:
2KCIO3 (tB) —2KCl (18y+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B TIPSIMOM HaIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHu4YecKkasas KHHETHKA

B tecrax mo teme «XuMHYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOE M TISATOC
3agaHus oneHuBaroTca B 0,5 Oajuia; miecToe, ceIbMO€E, BOCBMOE, JEBATOE M JeciaToe — B 1 Oami, a
OoJMHHAAIAaTOE — B 2,5 Oaja.

TecTt Ne 1

1. Paznen Xxumuu, M3y4arollnuil CKOPOCTH U MEXaHU3Mbl XUMHYECKUAX PEAKIIUii, HA3bIBACTCS

a) XUMHYeCKas TepMOANHAMUKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...

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

0) M3MEHEHUE KOJMYECTBA BEIECTBA PEAreHTOB (MJIM MPOAYKTOB) PEaKIMHd B CIUHHILY BPEMEHU B
enuHuIe o0bema

B) KOJIMYECTBO BELIECTBA MMPOJAYKTOB PEAKIIMU K MOMEHTY OKOHYAaHUS PEaKIInu

3. B kakux emuHHIAX BBIPAKAETCS CKOPOCTh XUMHUUECKOM peakinu?

a) Momb 11 ‘¢t

0) 6e3pa3mepHas BeTMYMHA

B) MOJTB2 C

4. Ot kakux (pakTOPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIHiA?

a) OT MPHUPOJIBI PEArPYIOIINX BEIICCTB

0) oT TeMIiepaTypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocrosiHuE XMMHYECKOTO PAaBHOBECHS OOPAaTUMBIX MPOIECCOB KOJIMYECTBEHHO XapaKTEPHU3YETCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUn
0) SHEpruei aKTUBU3AIUU

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anmcheiBaeTcst BRIpaKEHHE JJIs1 CKOPOCTH PEAKITHH



1)
2)
3)
4)

1)
2)

A4NO 1y +6 H2O=4NH31+50:2

a) V=Kk[NOJ*[H20] 6) V=Kk[NH3][02] B)V =k[NOJ*[H20]°

7. Kak 3anumiercs BeIpakKeHHUE JJ1s1 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) Kr = [C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kakoii oTpe3ok Ha quarpamme 1Mokas3blBaeT 3HaYeHHE TEIIoBoro 3¢dexra peakuuun?
a)l E 1

=/
L/

XOJI peaKIfu

A

v

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 87

a) PK30TEPMHUECKAs pEaKIus

0) SHIOTEpMUYECKAsT PeaKIUs

B) pEaKIysl ONKMCHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IIpu MOBBILLICHUHN TEMIIEPATYPbI

B) TIPY TIOBBIIICHUH JIABJICHHUSI

11. Jns peakuuu Ci) + 2 H 2 () = CH 4 () Ipu HEKOTOPOI TemmepaType KOHCTAaHTa PaBHOBECHS paBHA
0,8. PaBHOBEeCHas1 KOHIIEHTpAIIMS BOJOpOa paBHa 1,2 MoJib/1. BeruncnuTe HCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/Ia.

a) 1,2

0) 3,5

B) 5,0

PacTBOpsI

B Tecrax mo Teme «PacTBOph»: TepBOEe 3aJaHUE OICHHWBAaeTCS B | Oamr, BTOpoe, TPEThe,
4eTBEpPTOE, MATOE U MIeCToe 3aanus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. disa ypaBaenus peakiun CuU SO4 + KOH — ... cokpalleHHOE HOHHOE YPABHEHHE 3aIAIIETCS B BHJIC
2K* + S04~ = K2S04
Cu?* + SO4> + 2K* + 20H™ = Cu(OH)2d + K2S04
CuSO4 + 20H- = Cu(OH)2{ + SO
Cu2* + 20H- = Cu(OH)24
2. Macca (B r) xnmopuaa 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 HCIO4 paBHO
N1 2)2 3)11 4) 13

4. 1ng noxaBneHus ruaponusa xjaopuaa xpoma (III) cnenyer
J00aBUTH COJNSHYIO KUCIIOTY
100aBUTh IIEI0Yb



4,

3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

paz0aBUTH pacTBOP BOJOH
MOBBICUTH TEMIIEPATYPy
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUApOCYiIb(daTa KalblUs U BOIBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasna 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204
1) 5:10712 2)1,16-10® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
Macchl BEUIECTBA K Macce BObI
KOJINYECTBA BEILIECTBA K 00bEMY BOJIBI
Macchl BEUIECTBA K Macce pacTBopa
KOJINYECTBA BEIIECTBA K 00bEMY pacTBOpa
8. K cnmabbIM 351eKTpoianTaM OTHOCUTCS ...
TUIPOKCU aMMOHUS
TUAPOKCH]T KaJIUS
XJIOPUJ] KaTbIIHs
MapraHioBasi KucjioTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO MU KUCIYIO Cpeny.
[IpyuunoOii 3TOTO ABIAETCA ...
ANEKTPOIJIU3 CONEH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUApaTHPOBAHUE COJIEH
TUAPOJIU3 COJIEH
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
1)1 2)7 3)0 4) 10
MarnuTtoropckuii Texuuueckuil yuusepcutet um. I'.J11.Hocosa

JAucnepcHbie CHCTEMBI

B Tectax mo Teme «JlucrepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE U UYETBEPTOE 3aJaHUS
olleHHBaroTca B 1 Oaiut; IIsITOE M IIeCTOE 3aaHus - B 3 Oaja.

Tect Nel

VKaxuTe pa3Mepsl 4aCTHIl KOJUTOMTHBIX CHCTEM
1)  wmenbie 1 M
2)  Gombire 100 HM
3) or1umao 100 am
Kakie WOHBI CIMOCOOHBI BBI3BATH KOATYJISAIMIO KOJUIOW/A, YACTHIIBI KOTOPOTO HMEOT
HOJIOKHUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  TOJNSApHBIC MOJEKYIT
JIsist KaKOTO AJIEKTPOIIUTA MOPOT KOATYJSIIUH KOJLIOH/A C MOJI0XKUTEIbHO 3apsHKEHHON YacTUIei
JOJKEH OBITh HANMEHBIITAM?
1)  xyopua Kamus
2) cynbbart Kaaus
3) oprodocdar kanus
Murienna 3015 HIMEET CTPOEHHE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI

Kakou QJICKTPOJIUT UTPACT POJIb NOHHOT'O CTa6I/IJII/I3aTOpa?

1)  xmopun xenesa (111)
2) Bona
3)  TUAPOKCH] Kalus



5. [Tpu B3zammopeiictBur 20 ma 0,001H wutpara cBuama (1) ¢ 10 ma 0,02H cynbdarta xamus
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKkTpoay MOKHBI MEPEMEIIATHCS YaCTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIIH3E?

1)  HaxomsTcs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS
2) K Karoay
3) Kk aHomy

6. B nBe k01061 HanuTO 1m0 50 MIT 301151 THAPOKCHAA Kele3a. [ Toro yToObl BBI3BATh KOATYIISIIUIO
30114 oTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xnmopuna kanus; B Ipyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiud Kaxaoro dJIEKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

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

Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa MJIM UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTEICHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM ICKTPOHBI
2. [Ipornecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) MIOJIOKUTEIILHBIN 3apsi] NOHA YMEHBIIACTCS
3) OTpHUIATENIbHBIN 3aps]] HOHA YBETUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopliroHMpoBaHus NPUHAIJICHKHUT ...
1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H202 = 2H20 + O2
3) Mg + S = MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertamibl, BOAOPO, YIIEPOT
2)  aKTHBHbIC HEMETAJUIBI
3)  2JEeMEHTHI, HAXOMAAIINECS B CPeIHEeN YaCTH NEPHOIUUECKON 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 KUCIION cpesie, BOCCTAHABINBAETCS JIO ...
1)  xarmona Mn?*
2)  wmanraHaT-noHa MnQO4?—
3)  okcuaa mapranmna (1) MnO
7. B peakmun, mporekarorieir mo cxeme CraSz + KNOs = KoCrOs + KoSOs + NO oxucieHuro
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHO B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMNnO4 + HCloun, = ... paBHa
1) 30 2) 26 3)35

DJIEKTPOXMMHUYECKHE CHCTEMBI



B Ttecrax mo Tteme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aTaHUS
oLleHUBaIOTCs B | 6arut; TpeThe U yeTBepToe 3ananus— B 1,5 Gana; mecroe U ceapmoe — B 2 6aa.

Tect Nel

1. DNEeKTPOIHBIN MTOTSHIIUAN ONIPENIENISIOT IO YPABHEHHUIO . ..

1) Hepucra

2) MenaeneeBa-Knaneiipona

3) Bonbpumana

4) Appennyca

2. Paccunraiite DJIC rampBanndeckoro siemeHta Mg|MgSOs||CuSOs|Cu mpu craHmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81

3. Kakwue npoaykThl 00pa3yroTcsi Ha KaToe MPH AJICKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?

1) BOJIOPO/T

2) cepedpo

3) a30THas KUCIIOTa

4) KHCJIOPO/I

4, VYkaxuTe cymMmy KOXQQHUIMCHTOB B ypaBHEHHH 3JICKTPOn3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8

5. Kakas ¥W3 TOpUBEICHHBIX  OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIX  PEAaKIUHd  MPOTEKaeT
CaMOTIPOM3BOJILHO B IIPSIMOM HarpaBJICHUH?

1). FeSO4+ Cu —...

2) CuSO4+ Fe —...

3) CuSO4+Na —...

4) HCI+ Cu—...

6. Bbrunciute Maccy NHMHKA, TOJYYSHHOTO TPH 3JCKTpoiu3e Cyibdara IUHKA, KOTOPBIN
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107

7. [TpuBenuTe CcXEMBI OJIEKTPOJHBIX MPOLECCOB M MOJEKYIIPHOE YpaBHEHHE pEaKIlvy,

MPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppO3uH TajbBaHomapbl Zn|Mg B cepHOKucion cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUU.

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

BHeaynutopHasi camocTosiTelbHasE paboTa OOYUYaIOIIMXCS OCYIIECTBIISICTCS B BUJIC U3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKOH Marepuana; opOpMIICHUS OTYETOB IO
71a00paTOPHBIM pabOTaM U BBITIOJIHEHHUS JOMAIITHUX 3aJ[aHUH.

BapuanTbl TeMAaTHYeCKHX JOMAIIHUX 3aJaHUH 1JI1 BHEAYIMTOPHOI CaAMOCTOSITEILHOI padoThI
CTy}IeHTOB 1o TeEMamM

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




B nomarHem 3amaHuu o TeMe « XuMudeckas TepMOJUHAMUKAY: TIEpBasi 3a/1ada OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Gay.

3amaya Nel

Hns peakuuu CHg ) + CO2 ¢ = 2 CO ) + 2 Hz () onpenenuTe BO3MOXHOE HaIpaBiICHUE
CaMOIIPOM3BOIHFHOTO TEUEHHs PEaKINK TIPH CTAHIAPTHBIX YCIOBUSX U npu Temmeparype T = 927 °C,
ecli TerIoBoi A(h(eKT peakiuu 10 3aJaHHOW TeMIIepaTypbl He U3MEHHUTCS. Y KaKHUTE: a) BBIACISACTCS
WIM TOIJIOUIaeTCs SHEPrus B XOJ€ peakuuu; O) MPUYMHY HANJAEHHOTO H3MEHEHHSI JHTPOIHH.
Paccuuraiite TemnepaTypy Hayaia peaxkiuu.

3amaga Ne2

Berauciure temoBoit addexr peakumun: CaCz ) + 2 H2Or) = Ca(OH)2 ) + C2H2 (1), momb3ysich
CTaH/IAPTHBIMU TEILIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOTHl BBIACIUTCS WU
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pdeKT peakiuu:
Ho ¢y + CO2 () = CO ) + H2 O¢y. TepmoxuMuueckne ypaBHEHUS:

a) Ho ) +% O2 () = H20 (), AH = -241,9 x/Ix;

6)2COr) + 020 =2 CO2 (), AH = -566,2 x/Ix.

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B nomaniHem 3aaHuu MO TeMe «XHMHUYEeCKas KHHETHKay»: IepBas 3ajadya oleHuBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amaua Nel

Peaknus nmporekaer no ypaBHenuto: Oz ) +2 CO 7y = 2 CO2 (. HauanbHble KOHLIEHTpaLuu
pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsAIMOHN peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCA CKOPOCTH
MIPUMOM U 00paTHOM peakiuy, eciu YBEIHUUNUTh JaBJIEHUE B CCTEME B JBa pa3a?

3amaua Ne2

[pu temmeparype 40 °C HexoTOpoe KOJMYECTBO BENIECTBA BCTYHMAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpems, NHpH KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKLUIO IIpU
temneparype 200 °C, ecnu TemmepaTypHbIi KOd((GUIMEHT CKOPOCTH peakiuu paseH 2. Bo ckombko
pa3 U3MEHHUTCS IIPU TOM CKOPOCTb PEaKIINH?

3amagya Ne3

HaiinuTte HavyaabHbIE KOHIIEHTPAIMU UCXOTHBIX BELIECTB U KOHCTAHTY PABHOBECHS PEaKIIMH:
Fe (n + H20 () = FeO () + Hz (1), eciii paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyIONUX BEIIECTB PaBHBI:
[H20]=0,3moms/71, [Hz2] = 0,4 Mmomnb/m.

3amaua Ned

Jna peaknuonnoit cucremsl: CO ¢y + H20 ) = CO2 n + H2 (7 HauanbHBIE KOHIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnipenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBECHs paBHa 1,45.

3amaya NeS

BerlIpa3ute uepe3 KOHIIEHTpalMKM peareHTOB KOHCTAHThl PABHOBECHSI CIENYIOLIUX PEAKIHIL:

Now + 3 Hay) = 2 NH3(r), AH =-92,2 kJIx;
COzr) +C =2 COq), AH = +160,5 x]/Ix;
COq) + H20) = CO2 () + Hoy, AH = -41,1 x/Ix.

VYKakuTe HanpaBJIEHUE CMEIIEHUS XUMUYECKOIO0 PABHOBECHUS ITUX PEaKLUi: a) IPHU MOHUKEHUH
TEMIIEpPAaTyphbl, €CIH JaBJI€HHE IOCTOSHHO, O) MpH TMOBBIILIEHWU JaBIEHHUS, €CIM TeMIleparypa
IIOCTOSIHHA.

Jlomainnee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamnem 3amanum mo Tteme «PacTBopel»: mepBas, BTOpas, TpeTbs W IATas 3ajladu
oueHuBaercs B 1 6ar; yerBepras u mecras — B 0,5 6arna.

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) MaccoBYIO JOJIO BeEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIICHTPAIIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ) THUTP; J1) MOJBHYIO JOJIIO BEIIECTBA B pacTBOPE.

3agaga Ne2

3aKOHYUTE MOJICKYJSAPHbIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH —

AgNOs3 + H.S —

MgCl; + KOH —

CaF, + HCl —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3amayga Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHi K CIICYIOIIMM HOHHBIM:

Ba** + CrOs> — BaCrOq;

NHs" + OH — NH4OH;

ZnS + 2H' — Zn?** +H.S

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

3amaya NeS

Kakwue u3 ciemyromnux coneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOz)2. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpDHBIE ypaBHEHHUs THAPOJM3a COOTBEeTCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHClz, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0o
COEIMHEHMUSL.

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

B ngomamnem 3amanun mo Teme «OKHCIUTETbHO-BOCCTAHOBUTENBHBIE TPOIIECCH): TEepBas
3ajava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel
[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.

VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHIY W ONPEACIUTE HAMNpaBICHUE CaMOIPOU3BOJBHOTO
MPOTEKaHUsl TNEPBOM PEAKUHUHU IIPU CTAHAAPTHBIX YCIOBHUAX, HUCMOJIb3YS 3HAYEHUS! OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPOs — Jo2 + H3PO3 + H20

HNO> — HNOs + NO + H20

H[AuUCl4] + H20., + NaOH — Au + NaCl + O, + H20

NHsReOs + H, — Re + NH3z + H0O

KBrO — Oz + KBr

3amaga Ne2

CocraBbTe YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN:
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KMnOs4 + NaNO; + H.,O —

NaCrOz + H202 + NaOH —

Bi(OH); + NaxS;0s + NaOH —

Bi0O3 + C —

Mg + HNOs (pas5) —

3ajaua Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNOz, KNOsz; u Pb(NOz)2, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTCHIIMAIOB, COCTABbTE
ypaBHEHHE BO3MOXKHOM peakiuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
AJIEKTPOBIIKYIIEH CHIIBI PEAKITHH.

Jlomamnee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEMbD»

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CUCTEMBI): IepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTopas — B 1,5 Gayna; Tpethbst — B 2,5 Oasna.

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

ypaBHCHHE TOKOOOpa3yrolllel peakiuy, MPOTEKAalomield MpH padoTe TalbBaHHUYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NO3)3/Al. Paccunraiite DJIC (E) raipBaHHYECKOr0 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAI aHOJA PAaBHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeETajula B KaTOJHOM pacTBope, mnpu koropoir DJIC raJbBaHUYECKOTO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3amaua Ne2

[TpuBeauTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W  MOJCKY/SPHBIC YpPaBHCHHS PEaKIHiA,
NPOTEKAIOIINX MPHU 3JEKTPOXUMHUECKON Koppo3uu ramsBanomnapsl Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQKHOM BO3/IyXe.

Onpeznenute yObUIb MacChl aHOJA MPHU KOPPO3UHM B KUCIION cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaua Ne3

CocTaBbTe 3JIEKTPOHHO-HOHHBIC YpPAaBHEHHS JJICKTPOAHBIX MPOIECCOB (aHOA HHEPTHBIH) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, POUCXOISIICH MTPH AJIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs.

Brerancnure ¢akTHdeckoe KOTUYECTBO METallla, IMOJNyYEHHOrO Ha KaToJe TPH DIIEKTPOIIH3e
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAWIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOXHbBIC MPHUUHBI YMEHBIIIEHHUS BHIX0/1a METAJUIA 110 CPABHEHHIO C PACYCTHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KonTpoJsibHbIe BOPOCHI 110 TeMe « XHMHYeCKasi TePMOANHAMHKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CUCTEM.

TepMoanHaMuyeckue napaMeTpbl U QYHKIIMH COCTOSIHUS CUCTEMBI.

Buytpennss sneprus. Padota. Tertora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (YHKLIUS COCTOSHUS CUCTEMbI. DHTabINA 00pa30BaHMs BELIECTBA.

TermoBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM A(deKT
XUMHUYECKOHN pPEaKIINH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoNUs KaK QYHKIHUS COCTOSHUS CUCTEMBI.

BTopoii 3aK0OH TEpMOAVHAMUKH.
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TpeTuii 3aKOH TEPMOIMHAMUKH.
Oueprus ['ub6ca.
Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasi KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOM pEaKIIMU U METO/IbI €€ PEryJIMPOBAHMUS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKOM peakluy (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypbl Ha CKOpOoCcTh XuMuueckor peakuuu. [IpaBuino Baut — Nodda.
Teopust akTUBHBIX CTOJIKHOBEHUM AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuYecKas quarpamMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.

Karanutrnueckue cucTemsl.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKON PEaKIUU.

['OoMOreHHbIi U reTepOreHHbIN KaTalius.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMbie U HEOOPATUMBIE PEAKIIUU.

KoHcTanTa XMMHUY€ECKOro paBHOBECHSI.

Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

BnusiHue KoHIIEHTpanuu, JaBiIeHUs U TEMIIEPATYypPhI.

®a30BbIE PABHOBECHUSI.

®a30BbIe AUArpamMMbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbrl. CnocoObl BbIpaK€HHsI KOHIEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpaLsl, MOJISIpHAsi KOHLIEHTPALlKs SKBUBAJIEHTA, MOJIbHASI 10JIs1, TUTP).

Konnurarusssle cBolicTBa pacTBOpoB. MeanbHelil pacTBoOp.

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

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KwncimoTHO-0CHOBHBIE B3aMOJICHCTBHS BEIIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMHM AppeHuyca. OCHOBHBIE NOHATUS U IOJIOKEHHUS TEOPUU
AppeHnyca.

Jucconmanuss KHCIOT, OCHOBAaHMN W COJIEH C TOYKHM 3pEHUS HOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenp qucconnanuil. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Hucconmanus cnadbix 25ekTponuToB. KoHcTaHTa quccornuanuu.

3akoH pa3basnenus OcTBaib/a.

Peakiiun moHHOTO 0OMEHA MEXKTYy AJIEKTPOJUTaMu (Ha MpUMepe peakiuii o0pa3zoBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

IIpou3sBeneHne pacTBOPUMOCTH.

HonHoe npounsseneHne Boasl. BonopoaHblii M THIPOKCUIIBHBIN TOKA3aTEH.

I'maponus coneit. Tunsl rupon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DaxTOophbl, BIUSAIOLIUE HA TPOLIECC THIPOIH3A.

KonTposabHbie Bonpockl 110 TeMe «/lucnepcHblie cucreMbDy

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocts. Kitaccudukanyuy AUcnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mosyueHus KOJTOUTHBIX PaCTBOPOB.
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CrpoeHune KOJUIOMIHBIX YacTHLI.

IIpaBuno dasuca — [leckosa.

Y CTOHYMBOCTh KOJUIOUAHBIX cucTeM. CTaOUIn3aTopBhl.
Koarymnsmust mnoduiabHbIX U THO0()OOHBIX KOJUIOHIOB.
CenumMmeHTalus KOJUIOUJIOB.

Koarynsuust KoJUIOuHBIX pacCTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PacTBOPOB.
DJIEKTPUUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil.
OKHCINTEIHLHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA BCIICCTB.

Baxkneiime okMCIUTENN U BOCCTAHOBUTEIH.

Tumbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTCHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKum”I.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DIEKTPOXUMHUYECKHE cUCTeMbl. Kimaccudukaius 31eKTpOXUMHUIECKUX MTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE MTPOIIECCHI, MPOTEKAIOIIUE HAa IPaHULIEC pa3eia «MEeTalll — paCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3MepeHne »IeKTPOIHBIX NOTEHUUAIOB. Psa  cTaHAapTHBIX BJIEKTPOIHBIX IMOTEHIUAJIOB.

CBOICTBa METAIIJIOB B COOTBETCTBUM C UX ITOJI0OKCHUEM B paRy HaprDKeHPIﬁ.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0neauHeHHbIM 3akoH Dapanes. Beixoa o Toky.

Kopposus metannos. Knaccudukaiiys KOppo3NOHHBIX MTPOIIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBIIEHUE

OKHCIIHUTEIIA.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOChEPHON KOPPO3UH.
CkopocTh KOppO3UH.

3almuTa METaIoB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.
XUMHYeCcKHe HCTOYHUKH TOKa. ['aTbBaHMYEeCKHUH DIIEMEHT.
XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XuMHdecKre HCTOYHHUKH TOKA. TOIUIMBHBIE 3JIEMEHTEI.



IMPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJisl IPpOBEACHUA l'[pOMC)KyTO‘lHOﬁ arrecranuu
HpOMe)KYTO‘IHaH arrecragus umeer O CIbIO OIIPECACIINTD CTCIICHDb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘-ICHI/ISI IO JUCHMIIIIMHE 3a OHpCI[GJIGHHBIfI nepuon 06yqu1/151.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS! U OLIEHOYHbIE CpeACTBA J/Jsl NPOBeJIeHUs:
NMPOMEKYTOYHOI aTTeCTANNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHIO U NPAKTUKY I pEIICHUA NWHXXCHCPHEBIX 3a1a4

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHS HAYYHBIX TCOPHIA,

- METOJBI  TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHHU

Hepeuenb meopemu4ecKux 60npocoe6 K IK3ameny:
1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIMHAMHUYCCKHUEC IapaMCETPhI
CHUCTCMBI, (1)YHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.

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

4. OHtponus. YpaBHeHue bonbiimana. Bropoil u TpeTuii 3akKOHbI TEpPMOJUHAMUKH.

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

6. Xumnueckass knHeTuka. CKOpOCTh XMMUUYECKOW peakiuu. CpelHsss U UCTUHHAsT CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.

7. CKOpOCTh peakliui U METOAbI €€ PEryIMpPOBAHMUSL.

8. Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasuno Bant-I'odda.

9. DHeprus akTUBallMi. AKTUBHUPOBAHHBIN KOMILJIEKC. Y paBHEHHE AppeHuyca.

10. KaTtanuzaTopbl n KaTaTUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

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

12. Xumunueckoe paBHoBecrue. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumndeckoro pasHosecus. [Ipunuun Jle Illarense.

14. PactBopel. CriocoOBI BhIpaXEHUsI KOHIIEHTPAIIUK PAaCTBOPOB.

15. PacTBopb! 21neKkTpoanToB. CTEneHb U KOHCTaHTA JIEKTPOIMTUYECKON TUCCOLMALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KUCIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE HIEKTPOIUTHI.

17. PactBopuMocTts. [IpousBeneHne pacTBOPUMOCTH. YCIIOBHE OOpa3oBaHUS M PaCTBOPEHUS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBenenne Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110(oOHbIE KOJUIOUIBL.

21. CrpoeHne KOITOUIHBIX YaCTHULl.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.
23.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBONCTBA BemiecTB. Kiaccudukaius OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIX PEaKITHH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeIcTBa
KOMITCTCHIINH 00yueHms
24, DIJIEKTPOXUMUYECKUE cUCTeMbl. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTEHIINA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoou.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: DJICKTPOJIN3 PacIuiaBoB. [I[puMeHeHHE 2IIeKTPOIn3a.
27. DNeKTponan3. AHOJHBIA M KAaTOJHBIA IIPOLIECCHI MPU 3IEKTPOIU3e pacTBOpoB. [Ipumenenmne
AEKTPOJIN3A.
8. Kopposus. Buasl koppo3un. CriocoObl 3aIUTH METAJLUIOB OT KOPPO3HUH.
YMeTb - pemaThb  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 013 IK3AMeHA:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 3JIEKTPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IIPOIIECCOB, YPaBHEHHE CYMMAapHOM
MIPOTrPaMMBl; TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTpPalUuu
- IPOTHO3MPOBATh  BO3MOXKHOCTH | HOHOB MeTa/mioB paBHbL: [AlI¥*]=0,001 momns/m, [C0%*1=0,1 Momns/m.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSpHBIE YpaBHEHUS peakuuii ruaponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunsbix | ZnCly.

XUMUYECKUX CUCTEMAX;
- COYeTaTh TEOPHUIO U NMPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHUYUTH YpaBHEHHs peakKIMii, HaKUCcCaB UX B MOJIEKYJIIPHOM M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHOCTs pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaSO3 + H20 —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeMUCIUTh DJC raapbBaHUUECKOTO 3JEMEHTA, €CIU KOHIEHTpAIluU
MIOHOB MeTa/IoB paBHsl: [Mn?*]=0,01 moms/1, [Au®*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HaKMCcaB UX B MOJIEKYJSIPHOW U MOHHOM popmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHs peakiuii THIposin3a B MosiekysipHoM U noHHOM BHe: Alx(SO4)3, KCI,
Na2SO:s.

9. Hammcars 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB METaJlIoB paBHEL: [ZNn?*]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust Maccoit 36,4 r pacrBopuiu B 100 r Bojsl. [II0THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hanmcarh 3I€KTpOHHBIE YPaBHEHHs DJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHHE CyMMAapHOU

TOKOOOpasyromel peaknuu, BeMUCIuTh JJC ranpbBaHUYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeacTBa

MIOHOB MeTalIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mos/1.

12. 3aKkOHYUTH YpaBHEHHUS PEAKLMH, HAIIMCAB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpegenure TepMOAMHAMUYECKYIO BOBMOXHOCTH IipoTekanus peakiuu CaOq) + 2 Ce) =
= CaCy () + CO), AHr = 460 kIx mpu cTaHIapTHBIX yCiIOBUsAX. PaccunTaiiTe TemnepaTypy Hadasia
peakiuu, ecmun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/monb-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:
KMnOs + NaNO> + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly) + O2 (), AHr = 115,6 x/[)x mipu CTaHIApTHBIX YCIOBHsAX. Paccumraiite Temmepatypy
navana peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Haniucath ypaBHEHUsI peakiuil ruiposin3a B MosiekysipioM 1 nonnom Buze: CrClz, NaNOg,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
K2Cr207 + NaxSO3z + HaSO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuus NpoTekaeT Mo ypaBHeHHIO Hz ¢ + 2 ¢ = 2 Hly). Hauampnas
KOHIIEHTpauus Bogopoaa 2,1 monw/n, nona 1,5 mons/n. Bo ckosibko pa3 M3MEHHTCS CKOPOCThb
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 T xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeCls) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYI0 BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO2 (n + 2 SOz (1), AHy = -1075 /I mpu cTaHAApTHBIX ycloBHsX. PaccuuTaiiTe Temmneparypy
navana peakuuu, eciu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTrx/monbK.

21. Peaknusa uaer mo ypaBHeHHIo: 2 Hx ) + S2 ) = 2 HoS(y. HavanpHas KOHIICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n1. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. OmnpenenuTte TEPMOAMHAMUYECKYIO BO3MOKHOCTh POTEKAaHUs peakiuuu 2 ZNnS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHAapTHHIX YCIOBUSX. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/moinb K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OueHouHbIe CpeIcTBa
oOyueHus
KOMIIETEHINH
S(S02)=248 JTxx/moab-K.

23. HavanbHbIe KOHIIEHTPAIIMU UCXOAHBIX BemecTB B peakiuu: 2 SO () + Oz ) = 2 SO3 () ObLIH
paBHsbl 1,8 Mosib/1 SOz u 2,4 moib/11 O2. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKII K MOMEHTY,
koraa npopearupyet 0,8 mosn/in SO2?

24. B pactBope oprtodochopHoit kuciaorel Maccoit 1200 r um mmotHocThrO 1,153 r/mMn
coaepxutcs 312 r HsPOas. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnagets - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anusn 0nsa IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. dnst peakuuu CHy ) + CO2 ) = 2 CO () + 2 Ha () onipeaenute BO3MOKHOE HApaBIICHHUE
CaMOIPOM3BOJILHOIO TEYEHMs PEaKLUUU IpPU CTAHJApTHBIX YCIOBUAX W INpH  Temmeparype T
=927°C, eciu TennoBo# YQQPEKT peakImy 10 3aJaHHOH TeMIepaTyphl He M3MEHHUTCS. YKaKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakuuu; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BolpaszuTe uepe3 KOHUEHTpAlMU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIUX PeaKIUii
N2y + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMEHICHUS XUMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIaBJICHUS, €CIIM TeMIIepaTypa IOCTOSHHA.

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

4. Kakuwe w3 cnenyromux coneit noasepratorcs ruaponusy: NazSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPAaBHEHHs THAPOJIM3Aa COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3omb THApOKCUIA MarHus noiydeH myrem cmenmBanus 0,02 1 0,011, pactBopa MgCl2 u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHIl MOJYYEHHOTO 30JI1 U HAMMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HalpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUs pEeakUuu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3yd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHuuanoB HJ + H3POs — J2 + H3PO3 + H20.

7. TlpuBeaute cxeMbl 3JEKTPOJHBIX IPOIECCOB U MOJEKYJISpHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHMsI SJICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysbTaThl
oOyueHus
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOs,
Beruucnute pakTryeckoe KOJMYECTBO METaIa, MOJIyYeHHOTO Ha KaToIe TP JIEKTPOIIN3e
Co(NO3)2, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHbIC MPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJIIa 110 CPABHEHUIO C PACUECTHBIM.




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

[IpoMexyTouHass arTecTalyss MO JIUCHUIUIMHE «XHUMHS» BKJIIOYA€T TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUYaAIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, IPOBOIUTCS B opMme
IK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH (dopMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHueE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
yueOHOro Marepuasna, CBOOOJHO BBHIMOJTHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpYeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS TMpPU aAHAIUTUYECKUX OIEepalusx,
nepeHoce 3HaHUK M YMEHHUN Ha HOBBIC, HECTaHJAPTHBIC CUTYallHH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0JI€ KOHTPOJbHBIX MEPOIPUATHI JOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOydYaroIIUKCs
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeYy/J0BJIETBOPUTEJIbHO» (2 0ayuia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeEOpeTHUECKOTO MaTepuaia, JAOMYCKAaeT CYIIECTBEHHbIE OLIMOKH, HE MOXEeT
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeaIbHO» (1 Oami) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHWs WHPOpPMAIWU, HE MOXET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1ay.



