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JIner akryaausanuu paboyei nporpaMmsl

PaGouas mporpamMma rnepecMoTpeHa, o0cykaeHa u oxodpena s peamsauuu B 2020 - 2021
y4ueOHOM rojy Ha 3aceqaHuu 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. kaeapoit H.JI. MensHuk

PaGoyas nporpamma nepecMoTpena, o0cyxaeHa u ogoopeHa s peanuzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl XuMUU

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

PaGouas nporpamma nepecMoTpena, oocyxieHa u ogoOpeHa /uis peanu3auuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu kapeapbl XUMUU

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

PaGouas mporpamMma rnepecMoTpeHa, oocykaeHa 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 AMCUMTLTAHBI (MOIYJISA)

[ensiMu OCBOCHHMSI TUCIUTUTHHBI «XUMUS» SBISIETCS PopMUpoBaHue (yHIaMEHTAITBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOUW pa0dOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MpOorpaMmbl

Juctumuimaa XwMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMBlI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHEl 00111e00pa3oBaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BJIaJICHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI ISl U3y4YCHHUS JUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XU3HENEATETHHOCTH

Okonorus

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4eHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyJs) «XHUMHA» OOYyYaroLUiics IOJIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMH:

CtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUS
3JIEMEHT
KOMIIETCHIINH

OIIK-4 TOTOBHOCTBIO COYCTATh TCOPHUIO U TPAKTUKY JIA PCIICHUS MHKCHCPHBIX 3a/1a4

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

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHUSI HAYYHBIX TCOPHUH;

- METOJIbl TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
001aCTH XUMHH

YMmeTh - peuiaTh paCYCTHBIC 3aa9U ITIPUMCHUTCIIBHO K MaTCpraly IIpOrpaMMBbI;
- IPOrHO3UPOBATH BO3MOKHOCTE IPOTEKAaHNA CaMOIIPOU3BOJIbHBIX
MponecCoOB B pA3JIMIYHBIX XUMHUYCCKUX CUCTEMAX;

- COUCTaTh TCOPUIO U MPAKTUKY AJId PCHICHUA MHXKXCHCPHBIX 3a1a4

Bnaners - HaBbIKaMU IPUMEHEHHUSI OCHOBHBIX XUMHUYECKUX 3aKOHOB B

PO eCCHOHAIBHON e TETHHOCTH;

- IPaAKTUYECKUMH HaBBIKAMU TEOPETHUYECKOTO U IKCIIEPUMEHTATHHOTO
HCCIIENIOBAHUSA B 00JIaCTH XUMUH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO01mast TpyI0eMKOCTh JUCIUTIINHBI COCTABIISIET 4 3a4eTHBIX enuHuI] 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTOpHas — 4 akaj. 4acoB

— camocTosTenpHas padota — 36,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dopma aTTecTaluy - SK3aMEH

AynuropHas ) s
o KOHTaKTHas pabora E = ®dopma TeKyIero
=
5 B aKaj. yacax 3 Bun KOHTPOJIS
Paznen/ Tema 3 ( ) E B y Kon
g & © | caMoCTOSTEIBHOM | yCIIeBaeMOCTH U
JACITATUTAHBL . E o« ., | KommereHIHMH
O g g paboTh POMEKYTOUHON
mab. | mpakr. | = Q@
Tex. 'S aTTeCTalluu
3aH. 3aH. | O &
1.
- opopmIIeHHE
oTdyera o
nabopaTopHOM
paborte; 3amura
- perieHne TabopaTOpHOI
11 Xumuueckas P
6 6/41 6 JIOMAIIHETOo pabotsl. Jlomaninee OIIK-4
TEepPMOANHAMUKA
3aganus Ne 1; 3amadue Ne 1.
- camoctositennbHoe |  TecTupoBaHwue.
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JATEPaTypHL.
1
- opopmIIeHHE
oTdYera o
nabopaTopHO
paborte; 3amumra
- perieHne 7TabopaTOpHOI
1.2 Xumnueckass KHHETHKA 4 4 6 JIOMAIIIHETO pabotsl. JlomaiHee OIIK-4
3aganus Ne 2; 3aganue Ne 2.
- camoctositennbHoe |  TecTupoBaHue.
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPaTyphL.




- oopmiieHUE
oTdeTa o
nabopaTopHO
pabote; 3amura
- peleHue nabopatopHon
1.3 PactBOpHI 8 8/41 6 JIOMAIIHETO pabotsl. lomalHee OIIK-4
3amanus No 3; 3amanne Ne 3.
- camocrosTensHoe|  TectupoBanwme.
H3yueHHe yueOHOu
Y Hay4HOU
JIUTEPaTypPhIL.
- ohopmeHue
oT4YeTa 1o
nabopaTopHO 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 6 padore; nabopatopHoi OIIK-4
- CaMOCTOSTEIIbHOE paboThl.
usydeHue yuebHoit| Tectuposanue.
¥ HAyIHON
JIUTEPATYpPBHL.
- ohopmieHue
oT4eTa o
nabopaTopHO
paborte; 3amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHon
BOCCTaHOBUTEJIbHBIE 4 4/21 6 JOMAIIIHETO pabotsl. Jlomaninee OIIK-4
MIPOLIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrosiTensHoe|  TectupoBanwme.
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypPHL.
- ohopmieHue
oT4eTa o
nabopaTopHO
paborte; 3ammra
- perieHne TabopaTOpHOI
1.6 OMeKTPOXHMAIECKHE 8 8/41 6,3 ,HOII)V[aH.IHeFO pa60TLII.)[[01\I/)1au1Hee OIIK-4
CHCTEMBI
3amadus Ne 5; 3amanue Ne 5.
- camocrositeibHoe |  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 aucrurinae 34 |34/141 36,3 JK3aMEH OIIK-4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce npenomaBaHus JUCLUUIUIMHBL «XHUMHs» IPUMEHSAETCS TpaJaULMOHHAs
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT KaK B UH(YOPMAIIMOHHOM (opMe, Iie UMEET MECTO 1OCIIE10BaTEIbHOE
U3JI0KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIISEMOE IIPEUMYILECTBEHHO
BepOaIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHaj 3apaHee BBIIAETCS CTYNEHTaM U1 CAMOCTOATEIBHOTO M3Yy4Y€HUs, U1 MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMHUS» 3aHHUMAIOT JIEKIUU C
HCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IIO3BOJIET
HanboJiee MOJIHO Peaan30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALM SBICHUM, PEaKIIMHA WX ITPOLIECCOB.

Hnst peanuzanuu nHGOPMAIIMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
IIPOBOJATCS JIEKINU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS MPE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKperusieTcsi B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
pa0oTax BBINOJHAIOTCS TPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [1pu
IIPOBECHUH J1a00paTOPHBIX 3aHATHH MCIONb3YETCSd METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPBII
II03BOJISIET YCBOUTH MAaTepHall IIyTEM BBIABICHHS CBA3EH MEXAY KOHKPETHBIM 3HAHHUEM M €ro
npuMmeHeHueM. Kpome Toro, nenaecooOpa3HO HCIOJIb30BATh TEXHOJIOTHIO KOJJIEKTHBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTUYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHallOHHAs Iapa; COBMellass €€ C TEXHOJIOIMEeW MOJyJbHOro o00ydeHus. BpinoaHus
9KCHEPUMEHT, oOydaromuecss (GOpMyJIUpyOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
WCIOJIb3YS IPUEMBI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTrenbHas pabota oOyyaromMXcsl BKIIOYAaeT B ceOs camble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K MPAKTHUKYyMY, U3yYeHHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE M MpopaboTKa HaydyHOH JHUTEepaTyphl B
O6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBor arrecraruu.CaMocTosITeNIbHas padoTa 00yJaronuxcsl TOJbKHA OBITh HalpaBiieHA Ha
3aKpeIIeHUs] TEOPETUUECKOr0 MaTepuaia, U3JI0’)KeHHOTO Iperno/jiaBaTeseM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeeHnH pyOeKHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMM 33Ja4yaMu, CTOSIIUMU
nepes MIpenojaBaTeieM, SBISIOTCS: BbISBIEHHE CTENEHH NPaBUIbHOCTH, 00beMa, IITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, MMOJYYEHHbBIX IIPU U3YUYEHUU Kypca HApSAAY C BBISBICHHUEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTHPOBATh C HOBBIMU
¢bopmamu koHTpost. OOyuaromMMes MpeAsaraloTcsl TeCThl M 3a7laydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW cHUCTEMOW MpoBepku. B oTinyme oT OOBIYHOrO TECTHPOBAHUS TaKOM
CIOcO0 KOHTPOJISI TO3BOJISIET CTyJAEHTaM B J1000€ BpeMsi MPOWTH TECT, MPOAHAIU3UPOBATH
OLIMOKYU U MPONTH TECT BTOPUUHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommMXcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueoHo-MeTOqMYecKOe U HHPOPMALIMOHHOE 00ecTieYeHue THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. OcuoBsl xumun: yueouuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. T'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ara. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObekT. - TekcT : 371eKTpoHHBIH. - CBeICHUS
noctymHbl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mynnuna, O. A. Mumypusa
; Marauroropckuii roc. texunueckud yH-T uMm. I'. M. HocoBa. - Maruuroropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turym. 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 : 3JICKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TVY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus nocrynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 58 ¢. : ui.,
TaoII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpcKuit Toc. TEXHHYSCKHIA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. s TEXHHYECKMX Hampas. U cmen. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mk., 2007.- 557 c.: ui. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIM.

6. Kpartkmii cnpaBoyHHMK (usnko-xumuueckux BemwunH / coct.. H. M. Bapon, A. M.
ITonomapera, A. A. Pasaens, 3. H. Tumodeena; mox pea. A. A. Pasuens, A. M. [Tonomapesoii. - 10-¢
u3n., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : nin. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YU€OHBIX 3aBeIeHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4YHO-TeXHU4eCcKui xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJNYECKUE YKA3aHUS K
1a00paTOpHBIM paboTaM MO AUCUHUILUIMHE «XUMHA» Ul O00ydarolUXcs BCeX HaIlpaBlICHUH
NOJArOTOBKM W  CHeUuajibHOCTEH 1nHeBHOW (opmbl oOyuenus / O.A. Munrypuna;
Maruutoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENIbHOW paldOoThl MO AMCUUIUIMHE «XUMHs» i1 00ydJalOMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex popm obyuenus / JL.I'. Koasma; MarHuToropckuii roc.
texuuueckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. Y. Hocoga, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHUX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Meroauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOydenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuueckuit yH-T um. I'. W. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAaMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4aroluxcs BCEX
HAIpaBJICHUH MOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuit yn-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBIM paboTaM o
JUCLUIUIMHE «XUMUSD» AJ1s1 00y4aroluxcs BCeX HalpaBIeHUH MOJArOTOBKU U CHELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Tekcr :
HEINOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopbl: MeTOMUECKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  0O0ydarolIMXcsi IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. MumypuHa;
MarnuTtoropckuii roc. tTexuandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. W.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHble pacTBOPBI: METOAMYECKHE YKa3aHUs K JabOpaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHSD» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
criermanbHOCTIM BeeX (opm oOyuenus / JI.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — MarauToropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
Tekcr : HenocpeICTBEHHBIN.

8. Konsima, JI.I'. OkucauTenbHO-BOCCTAHOBUTENbHbIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» ISl OOYYaroIIMXCsl BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuTtoropckuii roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — TekcT : HemocpeACTBEHHBIH.

9. Komsma, JI.I'. OkucAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOANYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHAIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuit yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . HocoBa, 2017. — 41 c¢. — Tekcr : HemocpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECChl: METOJMUYECKHE YKazaHUs K
nabopaTopHON pabOTe MO MUCHUIUIMHE «XHUMHS» JUIsi 00Y4JarOmUXCsl TI0O BCEM HaIpaBICHUSIM
MOJOTOBKH U CIIEIMANBHOCTSM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
MaruauToropckuii roc. Texunueckui yH-T um. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o0ecnieyeHue

Haumenopanme o
o Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(uis  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |, 135 1 17.09.2007 Gecepouro
Professional
7Zip CBOOOIHO pacIpoCTpaHIeMOe 0OECCPOUHO
FAR Manager cBOOOJIHO pacIpocTpaHsIeMoe 0eccpoyHo

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3BaHnue kypca Ccblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «IBUC»
HanuonanbHas nH(GOPMaIMOHHO-aHAIUTHYECKAas
cucrema — Poccumiickmii  umugekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PHMHIL)
ITouckoBass cucrema Axagemus Google (Google
Scholar)
WNnpopmannonHas cucrema - EnuHoe okHO AoCTyma K
uH(MOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

®denepanbHOE roCyIapCTBEHHOE OrOJKETHOE

yUpeXKICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTI

Poccuiickas  Tocynapcrennas — OMOMMOTEKA. | ey rsl.ru/ru/dreaders/catalogues/
Karanoru

OnexTpoHHble pecypebl oubnmoreku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocosa ] ]

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILITHHBI (MOLYJIs1)

MarepuanbHO-TeXHUUECKOE 00eCIIedeHNEe TUCHUIIINHBI BKIIOYAET:

YyeOHble ayTUTOpPUM s TNPOBEAEHUS 3aHATUH JeKIHoHHoro tumna. OcHalleHue:
MynsTUMeANITHBIE CPEICTBA XPAHEHHUS, TIEpeAau U MPeCTaBICHUs HHPOPMAIIHH.

VY4eOHble ayauTopuu Ui TPOBEJIEHUS  J1a0OpaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIbTAIlMM, TEKYLIErO0 KOHTPOJIS U MPOMEKYTOUHOU aTTecTanuu. OCHalleHue:
OO6opynoBaHue sl BBITIOJIHEHHS JTA0OPATOPHBIX pabOT, XMMHYECKasi TIOCY/a, peakTuBbl, HarmsaHuobie
MaTepuabl: TAOIHIIBI, CXEMBI, TTaKaThI.

[Tomemenust st camocTosTENbHOM paboThl oOydaromuxcs. OcHamenue: [lepcoHanbHBIC
kommbeiloTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYNIOM B JIIEKTPOHHYIO
nH(pOPMaITMOHHO-00pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

[Tomemienust A XpaHeHUsT U TPOPUIAKTHIECKOTO 0OCITYXHBaHUA Y4eOHOTO 00OpYIOBaHUS.
Ocnamenue: Cremnaxu, ceidbl 1711 XpaHeHHs] y4eOHOro ooopyaoBanus. IHCTpyMeHTHI U1 peMOHTa
nabopaTOpHOTO 000PYIOBAHUS.



HPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOATEIbLHOH padoThl 00y4aroImXxcst

CaMmocrosiTenpbHasi pabora oOOydaromuxcsl MOApA3JesieTcss Ha ayAuTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMs JIAOOpaTOPHBIX 3aHATHH, TaK M HA IUIAHOBBIX KOHCYJIbTAIMSX, W Ha
BHEAYIUTOPHYIO, MPOWCXOMASAIIYI0 BO BpPEeMs MOJTOTOBKH CTYACHTaMHU OTYETOB IO J1A0OPaTOPHBIM
3aHATHSAM U BBIITOJHEHHS JTOMAIIHUX 3aJaHHH.

AynutopHas caMOCTOsITelNbHas paboTa OOYYArOIIMXCS MPEANoJiaracT IMPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJAOMY pa3ieiy JUCIMIUIMHBL. TeCThl BKIYAIT TCOPSTHUSCKUE U MPAKTUICCKHE
3aJlaHusA, OTBEThl HAa KOTOpbIE TPEOYIOT TIyOOKOrO IOHMMAHHS H3YYCHHOrO MaTepuaia. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMYy BOIPOCY MpEIIaraeTcs 4YeThIpE BapuaHTa OTBETOB, CPEIU
KOTOPBIX OJMH WM HECKOJIBKO NpPaBWIbHBIX. OOpaboTKa pe3yslbTaTOB OCYIISCTBIISACTCA IyTEM
COIIOCTABJICHHUS MOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKACT OYeHb OBICTPO. MaKCHMAaIbHOE
KOJIMYECTBO 0aJlIOB B Kax 101 Teme Kypca — 10.

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

B Tecrax mo teme «XuMHUYECKas TEPMOJAMHAMHKAY: IIEPBBIE [IECTh 3aJaHUI OLCHUBAIOTCS B
0,5 6ama, cegpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3aMaHusd — B 2 Oauia.

Tecr Ne 1

[Tpu paccMOTpEHNU XUMHYECKOW PEAKIINU CUCmemMd O3HAYACT:
a) MCXOJHBIE peareHThl
0) NPOAYKTHI XUMUYECKOU PEAKIUU
B) PEaKIMOHHBIN COCY]
T') HCXOJIHBIE PEareHThl U MPOJAYKTHI pEaKIIuu

IlepBbIif 3aK0H (TIepBOE HAYaNI0) TEPMOJIUHAMUKHA MaTEMaTHUECKHU 3aIIMChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

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

B sx30TepMuueckoil peaknuu:

a) PHTAJIBIINS PEaKIIMOHHOM cucTeMsl nossimiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)

B) SHTAJIBIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHUE PEAKIIMOHHOIN CHCTEMBI ITOBBIIIACTCS
CrannapTHble TerioBble 3((HeKThl MPUHATO 0003HAYATH:

a) AUcr B) Q 101327

0) AH°298 r) AHcr

Kakne n3 npruBeieHHBIX peakui SBISIOTCS YHI0TEPMUYECKUMHA?
a) 1/2 N2+ 3/2 H2= NHs , AH = — 46 K][x/M0J1b
0)H2+4/20.=H20, AH = -242 K]I»/Mob

B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/momb

r) 1/2H2+1/2 I,=HI, AH =26 K]I»/mMonb

Kakas W3 HamuMcaHHBIX HIDKE peaklMii OTBeuaeT TerioTe oOpa3oBaHHs OKcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUSAX?

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

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

ITpu BoccTanoBnenuu 16T okcuaa Meau( || ) mo peaxkuu :

CUuO ) *+ C (rpagur) = CU () + CO (1), mormotusnock 22 k/[K TEemIoThI.

OuTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Hus peakiun NIO ) + C (pagury = Ni ¢ + CO (). Onpenenure BO3MOKHOE HarpaBiIeHUE
CaMOIPOU3BOJIBHOTO TCUCHHUS PEAKIIMHU TP CTAHIAAPTHBIX YCIOBHUSIX M Ipu Temieparype 627°C.

BemectBo AH®298 (KI>x/Mo1B) S°98 (x/Monp*K)
NiO @ —239,7 38
C (rpacur) 0 5,74
Ni @ 0 29,9
CO -110,5 197,4

B otBere ykaxute 3HaueHus sHeprum ['mOOca mpu CTaHJAPTHBIX YCIOBHUSX, NPH TeMIEpaType
627°C 1 TemmepaTypy Hadajla peakl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3MeHsieTcst SHTPOIHS TPU pa3IoKEeHUN KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIlIaeTCs T') HE 3HAI0
10. JlanHasi peakuus:
2KClO3 (tBy —2KCl (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IIPSIMOM HaIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasas KHHETHKA

B tecrax mo teme «XuMHYecKas KHHETHUKa»: IEPBOE, BTOPOE, TPEThE, UETBEPTOE U TISATOEC
3amaHusa oneHuBaroTca B 0,5 Oama; mectoe, ceAbMOE, BOCEMOE, AEBITOE M JIecAToe — B 1 6ami, a
OoJIMHHAAIATOE — B 2,5 Oaja.

TecTt Ne 1

1. Paznen Xxumuu, M3y4aroluil CKOPOCTH U MEXaHU3Mbl XUMHUYECKHUX PEAKIIU, HA3BIBACTCS

a) XuMHUYecKas TepMOANHAMHKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKa

2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...

a) BpeMs, 3a KOTOPO€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOHBIX BEIIECTB

0) M3MEHEHUE KOJMYECTBA BEIECTBA PEArcHTOB (MJIM MPOAYKTOB) PEaKkIMU B CIUHHILY BPEMCHH B
enuHule o0bema

B) KOJIMYECTBO BEHIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHHS PEaKInu

3. B kakux emuHHIIAX BBIPAKAETCS CKOPOCTh XUMHUUECKOM peakiuuu?

a) Momb ;1 ‘¢t

0) 6e3pa3mepHas BeTMYMHA

B) MOJIB2 C

4. Ot kakux (HaKTOPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIIHi?

a) OT MPHUPO/IbI PEarkPYIONINX BEIICCTB

0) oT TeMIieparypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocrosiHuE XMMHYECKOTO PAaBHOBECHS OOPAaTUMBIX MPOIIECCOB KOJIMYECTBEHHO XapaKTEPU3YETCs

a) PaBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEAKIH
0) SHEpruei aKTUHBU3AIUN
B) KOHCTAaHTOI paBHOBECHS



1)
2)
3)
4)

1)

6. Kak 3anuchIBaeTCs BIpaKeHUE JIsI CKOPOCTH PEaKIIun

4NO 1 +6H:O=4NH31+50:2

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

7. Kak 3anuiercs BeIpaXKeHHUE 711 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 1okasblBaeT 3HaYeHHE TEIIOBOro 3¢dexra peakuuun?
a)l E 1

Wl VRN
/

XOJI peaKIfu

A

A

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bonpocy 87

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpPMHUYECKAs PEAKITUS

B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS

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

CMeEIIaeTcs BIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl

0) IpH MOBBILICHUHU TEMIIEPATYPbl

B) MIPH MOBBIIICHUH JIaBICHUS

11. ns peakunu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOpOH TemmepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBeCHas1 KOHIIEHTpAIUsS BOJOpoa paBHa 1,2 MoJb/11. Beraucnure HCXOAHYIO KOHIIEHTPAIUIO
BOJIOpPO/JIA.

a) 1,2

0) 3.5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOphI»: TepBOe 3ajaHWE OICHWBAeTcs B 1 0Oaiur, BTOpoe, TPEThe,
4eTBEepTOE, MATOE U IIeCTOoe 3aaHus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. dis ypaBaenus peakiuu CuU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aIUIIETCS B BHJIC
2K* + SO4%~ = K2S04
Cu?* + SO4> + 2K* + 20H™ = Cu(OH)2d + K2S04
CuSO; + 20H" = Cu(OH)2d + S04~
Cu2* + 20H- = Cu(OH)24
2. Macca (B r) xsopuaa 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. Jlns momasyienust ruapoausa xjaopuaa xpoma (I1I) cnegyer
I00aBHUTh COJISTHYIO KUCIIOTY



2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4,

N00aBUTh I1IEJIOYb
paz0aBUTH pacTBOP BOJOH
MOBBICUTH TEMIIEPATYPY

5. B pa30aBneHHOM pacTBOpE, HPUTOTOBICHHBIM M3 THApPOCYIb(ara KaJbLUsS M BOJBL, CyMMa
KO3 GHUIHEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOIMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO

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

6. PactBopuMocTh OKcanaTta cepebpa pasna 3,27-107 r/ 100r H20. Onpenenurte npou3BeNcHUE
pactBopumoctu Ag2C204

1)51072  2)1,16:10® 3)10,7-106  4)2,31.10°

7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOLLICHUE

MacCChI BEIIECTBA K MacCE BOJbI
KOJIMYCCTBA BEIICCTBA K 061:eMy BObI
MacCChI BC€UICCTBA K MAaCCE PacTBOpa
KOJIMYECTBA BCIIECCTBA K 06’beMy pacTBOpa

8. K cabbIM 351eKTpOIMTaM OTHOCUTCS ...

TUAPOKCH]T aMMOHUS
TUAPOKCH]T KaJIUS
XJIOPU KaJIbITUs
MaprasioBasi KUciIoTa

9. U3BeCTHO, 4TO BOJIHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH ILIEIOYHYIO MM KHUCIYIO Cpeny.
[IpynuunoOii 3TOTO SABIAETCA ...

ANEKTPOIIU3 CONEH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUApaTHPOBAHUE COJEH
TUAPOJIN3 COJIEH

10.3nauenne PH ducroit Boas! mpu 25°C cocTaBiseT

11 2)7 3)0 4) 10

Marnuroropckuii Texuudeckuil yausepcuret um. I'.M.Hocosa

JAucnepcHbie CHCTEMBI

B Ttectax mo teme «I[I/ICHepCHLIe CUCTCMBD). IICPBOC, BTOPOC, TPETHC U YCTBCPTOC 3aJaHUA

olieHUBaroTca B 1 Oaiut; IsIToe M IIecToe 3aaHus - B 3 Oaja.

1)
2)
3)

Tect Nel

VYkaxute pa3Mepsl YaCTHI] KOJUTOUAHBIX CUCTEM

MeHbIlIe 1 HM

6onpire 100 HM

ot 1 M 1o 100 aMm

Kakve woOHBI CIOCOOHBI BBI3BaTh KOATYJAIMIO KOJIJIOMZA, YAaCTHUIIBI KOTOPOTO HMMEIOT

MOJIOKUTEIbHBIN 3apsia?

1)
2)
3)

KaTHUOHBI

AHHUOHBI

MOJIAPHBIC MOJICKYJI

I[J'IH KaKOro 3JICKTPOJIMTA MOPOT KOAryJjadluu KOJIJIonJaa € IMOJIOKHUTCIbHO 3apH)KCHHOﬁ YacTUIen

JOJIKEH OBITh HAUMEHBIITAM?

1)
2)
3)

XJIOPH]T KaJIust
cynbdat Kamus

oprodocdar kamus

Mu1iena 30715 UIMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI

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

1)
2)

xnopun xenesa (111)
BOJA



3)  TUAPOKCH[ KaJUs

5. ITpu B3zammoperictBun 20 ma 0,001H wutpara cBuama (1) ¢ 10 mu 0,02H cynsdara kamus
obpasyercss 3o0mb cynb(dara cBunma (ll). K kakomy 37€KTpoAy TOJKHBI MEPEMEIIAThCs YaCTHIIBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIIH3E?
1)  HaxomsTcs B COCTOSHUM JMHAMHUYECKOTO PaBHOBECHUS
2) K Karoay
3) Kk aHomy

6. B nBe k01061 HanuTO 1o 50 MIT 305151 THAPOKCHAA kee3a. [y Toro yToObl BEI3BATh KOATYJISIIUIO
307151 TOTpeboBaIoCh 100aBUTh: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryro — 18,7 mi
0,001H pactBopa docdaTa HaTpus. Berauciure Hopor Koarysiuy Kaxao0ro JIeKTPOIIUTa.

OKHCIAUTETbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
4eTBEPTOE U IIATOE 3adaHus oleHuBaroTes B 0,5 Oana; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 OasUIoB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPHIH ...
1) yBeNWYMBACT CBOIO CTEHCHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaeT CBOM JICKTPOHBI
2. [Iponiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOr/a ...
1) HelTpaibHBIC ATOMBI IIPEBPAIIAIOTCS B MOJIOKHTEIbHO-3aPSXKEHHBIC HOHBI
2) MIOJIOKUTEIIBLHBIN 3apsi] NOHA YMEHBIIACTCS
3) OTpHUIATENIbHBIN 3aps]] HOHA YBETUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakuuii kK OBP nucnponopuroHupoBaHus NPUHAIIEHKHUT ...
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)  3JEeMEHTHI, HAXOMAAIINECs B CPeIHEeN YacTH NePHOIUUECKOM CHCTEMbI
5. CreneHu OKMCICHHUS KUCIOPO/a a) B BOJIE U 0) B MEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIION cpesie, BOCCTAHABIMBAETCS 1O ...
1)  xarmonma Mn?*
2)  wmanraHaT-noHa MnQO4?—
3)  okcuaa mapranmna (1) MnO
7. B peakmun, mporekarorieir mo cxeme CraSz + KNOs = K:CrOs + KSOs + NO oxkucieHuro
MIOJIBEPratOTCs CIEAYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. Cymma ko3 dunmenton B peakirn KMnO4 + HCloun, = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1me CHUCTEMBbI
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B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOE M IIATOC 3aJlaHUs
OILICHUBAIOTCS B 1 6aJut; TpeThe U 4eTBepTOe 3aManusi— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaya.

Tect Nel
DNEeKTPOAHBIA MOTEHITUA ONIPEACIISIOT TI0 YPABHEHHUIO ...
Hepncra
MenaeneeBa-Knaneiipona
bonbiMmana
Appennyca

Paccunraiite DJIC rampBanndeckoro siemeHta Mg|MgSO4||CuSOs|Cu mpu craHmapTHBIX
YCIIOBUSAX
—-2,03
-2,71
2,71
0,81
Kakue npoaykTel 00pa3yroTcsi Ha KaToJIe MPH AJIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?
BOJOPOJ
cepebpo
a30THasl KUCIIOTa
KHCIIOPOJI
Ykaxure cymmy K03QOUIIMEHTOB B YpaBHEHUH 3JICKTPOJIK3a pacTBopa HuTpara meau (1)
12
11
10
8
Kakas 13 mNpUBEACHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUl  MpOTEeKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?
FeSO4 + Cu —...
CuSO4 + Fe —...
CuSO4 +Na —...
HCI+Cu —...
Breruncnute Maccy IMHKA, MOMYYEHHOTO TMPH DIEKTpoiu3e cylb(dara LHWHKA, KOTOPBI
npoBoauiv B TeueHue 20 cek npu cuie Toka 1A
2,1-10*
0,05
0,013
6,7-1073
[IpuBenuTe cXxembl SJIEKTPOAHBIX MPOLECCOB M MOJIEKYJISIPHOE YpPaBHEHUE pPEAKIUU,
MPOTEKAIOIICH MPU 3JICKTPOXUMHUECKON KOppO3uH TajbBaHomapbl Zn|Mg B cepHOKucion cpene. B
OTBETE YKaKUTE CyMMY KOA(PPHUIIUEHTOB B MOJICKYJISIPHOM ypaBHEHUH.

6
5
4
8
BHeay,Z[I/ITOpHaSI CaAMOCTOATCIIbHAA pa60Ta O6yanOIJ_II/IXC$I OCYIICCTBIIKICTCA B BUAC U3YUCHUA

JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
na00paTOPHBIM pabOTaM U BBITIOJHEHHUS JOMAIITHUX 3a[aHUH.

BapuanThl TeMaTHYeCKHX JOMAIIHUX 3aJaHUH 1JI1 BHEAYIMTOPHOI CaMOCTOSITEILHOI padoThl

CTYAEHTOB II0 TEMaM

Jlomamnee 3agaaue Ne 1




o TeMe «XuMu4ecKas TePMOANHAMHUKA)

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

3amaya Nel

Hns peakuuu CHg ) + CO2 ¢ = 2 CO ) + 2 Hz () onpenenuTe BO3MOXHOE HalpaBJICHUE
CaMOMPOM3BOILHOTO TEUEHHUs PEaKINU MPU CTAHAAPTHBIX yCIoBUAX U pu Temmepatype T = 927 °C,
€CITU TETUIOBOM A(PPEKT peakluu 10 3aJaHHOH TeMIIepaTypbl HE U3MEHUTCS. Y KaKUTE: a) BBIIEISICTCS
WIM TIOTJIONIACTCS JHEPIrHsi B XOJ€ peakuuu; O0) NMPUYMHY HANWJACHHOTO W3MEHCHHSI DHTPOIIHH.
PaccuuTaiite Temiiepatypy Hadaiga peaKiiuu.

3amaga Ne2

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

3ayaga Ne3

[To TepMOXUMHUECKUM YPaBHEHHUSIM PACCUMTANTE TEIUIOBOU dIPPEKT pPEaKIHH:
Hz ¢y + CO2 () = CO ) + H2 O¢y. TepmoxuMuueckne ypaBHEHUS:

a) Ho ) + % O2 ) = H20 (1), AH =-241,9 /I x;

6)2COr) + 020 =2 CO2 (), AH = -566,2 /I k.

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

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

3agaua Nel
Peakuus nmporekaer no ypaBHeHuto: Oz ) +2 CO p = 2 CO2 (. HauanbHble KOHLIEHTpanuu

pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoapko pa3 U3MEHUTCS
CKOPOCTb MpsAMOHN peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MpUMOM U 00paTHOM peakiny, €ciIu YBEJIUUNUTh JaBJIEHUE B CUCTEME B J[Ba pa3a?

3amaga Ne2

[pu temmeparype 40 °C HexoTOpoe KOJMYECTBO BENIECTBA BCTYHMAET B peaKiuio 3a 20MHH.
Paccuuraiite Bpems, mpH KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKLUIO IIpU
temneparype 200 °C, ecnu TemmepaTypHbIi KOd((GUIMEHT CKOPOCTH Peakiuu paseH 2. Bo ckombko
pa3 U3MEHUTCS IPU TOM CKOPOCTb PEaKIIMH?

3agaua Ne3

HaiinuTte HavyaabHbIE KOHIIEHTPAIMU UCXOTHBIX BELIECTB U KOHCTAHTY PABHOBECHS PEAKIIMH:
Fe (n + H20 () = FeO () + Hz (1), ecmi paBHOBECHBIE KOHIIEHTPAIIMH PEAarupyroNuX BEIIECTB PaBHBI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m.

3amaua Ned

Jna peaknuonnoit cucremsl: CO ¢y + H20 ) = CO2 p + H2 (7 HauvanbHBIE KOHLEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHS], €CIIM KOHCTAHTa paBHOBECHS paBHa 1,45.

3amaga NeS

BerIpa3ute uepe3 KOHIIEHTpalMKi peareHTOB KOHCTAHThl PABHOBECHSI CIENYIOLIUX PEAKIHIL:

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

VYKaxuTe HalpaBJICHUE CMELICHUSI XUMHUUECKOT0 paBHOBECHUS ATHX PEAKLM: a) MPU NOHUKEHUHN
TEMIIEpaTyphbl, €CIAH JaBJI€HHE IOCTOSHHO, O) MpHU TMOBBIIIEHUU JaBIEHUS, €CIM TeMIleparypa
IIOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamnem 3ajmanum mno teme «PacTBopel»: mepBas, BTOpas, TpeTbs W IATas 3ajladu
oueHuBaercs B 1 6asr; uerBepras u mecras — B 0,5 6arna.

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

oniosa (I1) ¢ mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIIUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTb; ') TUTP; J1) MOJBHYIO JIOJIIO BELIECTBAa B pacCTBOpE.

3amaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANMUIIUTE COKpAalICHHbIE HWOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl; + KOH —

CaF; + HCl —

Sb(OH); + H>SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JBa MOJICKYJISIPHBIX YPABHCHHS PEaKIU K CIICTYIOIIUM HOHHBIM:

Ba?* + CrOs* — BaCrOg;

NHs" + OH — NH:OH;

ZnS + 2H" — Zn** + H.S

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

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIE ypaBHEHUs THAPOJIM3a cOOTBEeTCTBYrommX coneil. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

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

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

B ngomamnem 3amanun mo Teme «OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE TMPOIECCH): TEepBas
3a/ava orieHuBaeTcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpethbst — B 1 Gai.

3amayga Nel
[Tonbepute KOA(PPUIMEHTHI B ypaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VKaxuTe TUI KaKI0M peakLvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHIY W ONPEACIUTE HAMNpaBICHUE CaMOIPOU3BOJIBHOIO
MPOTEKaHUs TNEPBOM PEAKUHUMU IPU CTAHAAPTHBIX YCIOBHUAX, HUCMOJIb3YS 3HAYEHUS! OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHIIHAIOB:

HJ + HsPOs — Jo2 + H3PO3 + H20

HNO> — HNOs + NO + H20

H[AuCl4] + H2O2 + NaOH — Au + NaCl + Oz + H20

NHsReOs + H, — Re + NH3z + H0O

KBrO — 02 + KBr

3amaga No2
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CocraBbTe YpaBHCHHS OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKITHIA:

KMnOs + NaNO; + H;0 —

NaCrO; + H202, + NaOH —

Bi(OH)s + NaS;0s + NaOH —

BioOs + C —

Mg + HNOs (pas5) —

3ajgauga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO2, KNOsz; u Pb(NOz)2, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOW peakiun B  ykazanHod cpene (HNOs). Paccuuraiite 3Hauenue
AIIEKTPOABIIKYIICH CHIIBI PEAKIHH.

Jlomamnee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEMbD

B momarrnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBD): ITepBast 3a/1a4ya OICHUBACTCS B
1 6amr; BTOopas — B 1,5 6amna; Tpetbst — B 2,5 Oana.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX IMPOIECCOB W  MOJEKYJISPHOE

ypaBHCHHE TOKOOOpa3yrolllel peakiiy, MPOTEKAaIomield MpH padoTe TalbBaHHUYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NO3z)3/Al. Paccunraiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAI aHOJa PAaBHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
KaTHOHOB METa/ula B KaTOJHOM pacTBope, mnpu kortopoi DJIC raJbBaHUYECKOTO 3JIEMEHTA
ymenbiuutes Ha 0,02B.

3amaua Ne2

[MpuBeauiTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W  MOJCKY/SPHBIC YpPaBHEHHS PEaKIHiA,
MPOTEKAIOIINX MPU 3JEKTPOXUMHUECKON Koppo3uu ramsBanomapsl Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQKHOM BO3IyXe.

Onpenenute yObUIb MacChl aHOJA MPH 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, IIPOUCXOISIICH MTPH AJIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa4.

Brerancnure ¢akTHdeckoe KOTUYECTBO METallla, IMOJNyYEHHOTO Ha KaToJe TPH DIIEKTPOIIH3e
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAMIN B TeueHHH | 4. BeIXoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOXHbBIC TPHUUHBI YMEHBIIIEHHUS BHIX0/1a METAJUIA TI0 CPABHEHHIO C PACYCTHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KonTpoJsibHbIe BOPOCHI 110 TeMe « XHMHYeCKasi TePMOANHAMH KA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CUCTEM.

TepMoanHaMuyeckue napaMeTpsbl U QYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennss sneprus. Padota. Tertora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBON).

OHTaNBNUA KaK (GYHKLIHUSA COCTOSHUS CUCTEMbI. DHTAbINA 00pa30BaHMs BELIECTBA.

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

Tepmoxumust. 3axoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTponus Kak (PyHKIUS COCTOSIHUS CUCTEMBI.
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BTopoii 3aK0OH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOIMHAMUKH.

Oneprus ['nb6ca.

Hanpasiienne caMonpon3BOJIbHOIO NIPOTEKAHUSI XUMUYECKUX PEAKLIUMN.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xnmuyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEaKLUU U METO/BI €€ PETYJINPOBAHMS.
BriusiHue KOHLIEHTpaK Ha CKOPOCTh XMMUUYECKON PEeaKLUH (3aKOH JIEHCTBYIOIIUX MACC).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCcKas Auarpamma.

KpuBas MaxkcBemia — bonpiimana. DHepreTuueckuii 6apnep.

Karanuruueckne CUCTEMBI.

Bimmstnue xaranusaropa Ha CKOPOCTh XMMUYECKON PEAKIUU.

['oMOreHHBI U TeTepOreHHbIN KaTaJln3.

KonebarenbHbie peakuuy.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.

KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenune xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BnusiHue KoHIIEHTpauuu, JaBiICHUs U TEMIIEPATYpPHI.

®da30BbIc PABHOBECHS.

®a30BbIe AUArpamMMbl AJIs1 OJJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBOpuMoCTs rasa.

PactBopbl. CnocoObl BbIpaXEeHHS KOHIIEHTPAllMM pacTBOPOB (MaccoBas [0Js, MOJspHas
KOHLEHTpALKsl, MOJISIpHAsi KOHLIEHTPALlKs SKBUBAJIEHTA, MOJIbHASI 10JIs1, TUTP).

Konnurarusssle cBolicTBa pacTBOpoB. MeanbHblil pacTBOp.

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

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucinoTHO-OCHOBHBIE B3aUMOJEHCTBUS BEMIECTB.

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

Jucconmanus KHCIOT, OCHOBAaHMW W COJIEH C TOYKHM 3pEHUS HOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenb qucconnanuy. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Hucconmarus cinabbix 25ekTponuToB. KoHcTaHTa quccornuaiuu.

3akoH pa3basienus OcTBaibaa.

Peakiiuyn moHHOTO 0OMEHA MEXKIY AJIEKTPOJUTaMU (Ha MpUMepe peakiuii o0pa3zoBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U ras3a).

IIpou3sBeneHne pacTBOPUMOCTH.

HonHoe npounsseneHue Boasl. BonopoaHblii U THIPOKCUIIBHBINA TOKA3aTENH.

I'maponus coneit. Tunsl rupo3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DakTOophbl, BIUSAIOLIUE HA TPOLIECC THIPOIH3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHbie cucreMbD)
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocth. Knaccudukanum I1ucrnepcHbIX CUCTEM.
Konnounnsie pactBopsl. JInodgunpHbie U TMO0POOHBIE KOJITOUIBI.
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Crioco6bI mosyueHus KOJTOUTHBIX PaCTBOPOB.

CrpoeHne KOJIJIOUAHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOMIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 THO0()OOHBIX KOJIIOHIOB.
CeaumMeHTalMsI KOJJIOUIOB.

Koarynsiust KOJTOUTHBIX PACTBOPOB 3JIEKTPOIUTAMHU.
ITpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
OnTHuueckue cBOMCTBA KOJUIOUIHBIX PAaCTBOPOB.
DJeKTpUYeCKre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

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

Baxueiime okMCIUTENN U BOCCTAHOBUTEIH.

Tumbl OKMCIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTCHIIAAIL.

VYpasuenue HepHcra.

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

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

DNeKTpOXUMHUYECKHe cucTeMbl. Kimaccudukaius 31eKTPOXUMHUIECKUX TTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE MTPOIIECCHI, MPOTEKAIOIIUE HAa IPaHULIEC pa3eia «MEeTalll — paCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — Skoou.

DNEKTPOABMKYILASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psj CcTaHAapTHBIX BJIEKTPOIHBIX IMOTEHIUAJIOB.

CBoICTBa METAIIJIOB B COOTBETCTBHUH C HX ITOJOKCHUEM B paRy HaHpH)KeHHﬁ.

VYpasuenue HepHcra.

DIEKTPOIN3 PacIIaBOB U pacTBOpPOB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHbll 3akoH Dapazes. Beixoa mo Toky.

Koppo3zus meramios. Knaccudukanus Koppo3nOHHBIX MPOLIECCOB.

XuMuyeckasi Koppo3usi.

ONEKTPOXUMHUYECKass KOppo3Hs. AHOAHOE OKHUCIIEHHE MeTajlyla M KaTOJHOE BOCCTaHOBJIEHUE

OKHCIIHUTEIIA.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.
CkopocTh KOppO3uH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TTOKPBITHS.

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

XuMH4ecKre HCTOYHHUKH TOKA. TOIUIMBHBIE 3JIEMEHTEI.



IMPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea IJisl IPpOBEACHUA HpOMe)l(yTO‘lHOﬁ arrecranuu
HpOMe)KYTO‘IHaﬂ arrecragus umeer O CIbIO OIIPECACIINTD CTCIICHb JOCTHIKCHUA
3aIlJIaHUPOBAHHEBIX PE3YIbTATOB 06y‘leHI/I5[ 1O JUCLHMITIIIMHE 3a OHpe,Z[eJ'IeHHHﬁ rnepuon O6y‘leHI/I${.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS! U OLIEHOYHbIE CpeACTBA /Jsl IPOBeIEeHUs!
NMPOMEKYTOYHOM ATTeCTAINM:



CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeacTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHEIL;

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUI;

- METOJBl  TEOPETUYECKOTro H
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUcTeMbI. [1epBblil 3aKOH TEPMOJIMHAMUKH.

2. DHepreTuka XMMHUYECKHUX IIPOLECCOB.

3. OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

4. OHntponus. YpasHenue bosbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

5. Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxuMudeckon peakuuu. CpeaHsisi U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocTb peakiui U METO/Ibl €€ PEryJIMPOBAHHUS.

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

9. OHeprus akTUBalMU. AKTHBUPOBAHHBINA KOMIUIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTalns.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaIns.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHS.

13. Cwmemenne xumudeckoro pasHosecus. [Ipunuun Jle larense.

14. PactBopbl. Cioco0b! BBIpa)K€HUSI KOHLEHTPAIMK PaCTBOPOB.

15. PacTBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa 3EKTPOIUTUYECKON Tuccolraluu. 3aKoH

pa3basnenus OcTBanb/aa.

16. Huccornmarus KICIIOT, OCHOBAaHUM, COJieid. AM(OTEpPHBIE JIEKTPOJIUTHI.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS M PAcTBOPEHUS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe nmpousseneHue Bojasl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuibabie u 1u1odoOHbIE KOIIOUIBI.

21.  CTpoeHue KOJUIOMIHBIX YacTHII.

22. Koarymnsiuust KoJuIouHbIX pacTBOPOB.
23. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BemiecTB. Knaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.




CtpyKTypHBII

IInanupyemsle pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeaCcTBa
KOMITETCHIIUH 00yuemms
24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbl Dapajies. DIeKTPOHBIN MOTEHIIHAI.
25. IManpBanm4eckwmii 3emenT Jlanusmsa Axoou.
26. DIIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHune 351eKTpoaun3a.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBINA MPOLECCHl IPHU JIEKTPOIN3e pacTBOpoB. [IprumeHnenue
AIIEKTPOJIN3A.
8.  Kopposus. Buasl koppo3un. CriocoObl 3a1IMTH METAIIOB OT KOPPO3HUH.
YMetb - pemiaTth ~ pacyeTHbIE  3aJa4Ml Ilpumepnvle npakmuueckue 3a0anusa 01 IK3amena:
MIPUMEHUTENHHO K Marepuany 1. Hammcarbh 5J€KTpOHHBIE ypaBHEHHUS OJIJIEKTPOJHBIX IPOIECCOB, ypaBHEHHE CYyMMAapHOM
MIPOrpamMmel; TOKOOOpa3yrome peakuuu, BeMUCIUTh DJIC raabBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
- IPOTHO3MPOBATh  BO3MOXHOCTH | HOHOB MeTa/uoB paBHbl: [AlI¥*]=0,001 moxns/1, [C0%*]=0,1 Momb/11.
MPOTEKAHUS CaMOTPOU3BOJIbHBIX 2. Hammcath MOHHBIC B MOJICKYJISIPHBIC YpaBHEHHS peakuuid ruaposmsa coieit: KsPOs, NaxSOg;
MPOIIECCOB B paznmuyHbix | ZNCly.

XHUMHUYCCKUX CUCTEMAX,
- COUYCTaTh TCOPHUIO U NPAKTUKY JIS
peICHU MHKCHCPHBIX 3a1a4

3. 3aKOHUYUTh YpaBHEHUsI peakLUii, HAKCaB UX B MOJIEKYJISIPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBOpa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHoCTh pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH)2); Cvm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKMCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. HammcaTp 5JE€KTpOHHBIE YPAaBHEHUS SJEKTPOIHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yrouie peakuuu, BeMUCIUTh DJIC raJbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHLEHTpaluu
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYISIPHOW U MOHHOM opmax:

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

8. Hamucatp ypaBHEHHs peakiuii THAPOIN3a B MOJIeKysipHOM U HoHHOM BHe: Al2(SO4)3, KCI,
Na2SOs.

9. HamucaTb 3JIE€KTpOHHBIE YPAaBHEHHUS 3JEKTPOJIHBIX IMPOIECCOB, YpaBHEHHE CYMMapHOM
TOKOOOpa3yromiei peaknuu, BEMUCIUTh JJIC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUH
MIOHOB METAIIOB paBHbI: [ZNn?*]=0,01 mMons/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Bombl. [ImoTHOCTE TOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HamwucaTh S7I€KTPOHHBIE YpPaBHEHHUSI AJIEKTPOIHBIX IPOIECCOB, YPAaBHEHHE CYMMapHOMH

TOKOO6pa3y10H_ICI71 pCaKknu, BbBIYUCINUTDH BI[C TraJIbBAHNYCCKOT'O 3JICMCHTA, C€CJIM KOHUCHTpAlWUn




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3aKOHYHTH ypaBHEHUS peaKInii, HAIIKCAB UX B MOJICKYJSIPHOM U HOHHOM BHJIE:
MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJIUHAMUYECKYIO BO3MOKHOCTD MpoTekanus peakuu CaOw) + 2 Cp) =
= CaCs () + COq), AHr = 460 x/Ix npu craniapTHeIX ycioBusx. Paccuuraiite Temneparypy Hadaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCz)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHECHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIN:
KMnO4 + NaNO; + H2SO4 —, Cr2(S0O4)3 + Bra + NaOH —.

15. Onpenenure TEPMOAUHAMUIECKYIO BO3MOKHOCTh mpoTekanus peakuuu 2 Cly ¢ + 2 H2O(p
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZapTHBIX YClOBHsX. Paccumraiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons K; S(H20)=189 JIxx/moas-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii THaposin3a B MosieKy sipHoM 1 nonHoM Bujie: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMI:
K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi mporekaer mo ypaBHeHutro Hz ¢ + 2 @) = 2 Hly. Havanbpnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, uoga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopozna?

19. B 640 mu Boasl pactBoprmiin 160 r xmopuna xenesa (I11). ImoTHOCTh MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO; (n + 2 SO2 (1), AHy = -1075 x/Ix mpu cTaHAApPTHHIX ycIOBHAX. PaccumTaiiTe Temmeparypy
Havana peakuuu, eciiu S(CS2)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 JTxx/monb-K.

21. Peakuus uzaer mo ypaBHeHuto: 2 Hx ¢y + So (n = 2 H2S(). HawanbHast KoHIEHTpauus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjia npopearupyet 0,7 Monb/n Bogopoaa?

22. Ompenenute TePMOAMHAMUYECKYIO BOBMOKHOCTh POTEKAaHUs peakiuh 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x>k npu craHAapTHBIX YCIOBUsX. Paccunrtaiite Temmneparypy
Havaya peakiuu, eciu S(ZnS)=58 JIx/mons K; S(02)=205 Jx/mons K; S(ZnO)= 44 JIx/mons K;




CtpyKTypHBII

IInanupyemsle pe3ysbTaThl

AJIIEMEHT O1eHOYHBIC CpE/ICTBA
oOydeHus
KOMTICTCHITHH
S(S02)=248 JI:x/monb K.

23. HauanpHbIe KOHIIEHTPAIMHN UCXOIHBIX BemecTB B peakiuu: 2 SO () + O2 () = 2 SO3 (1) Ob1IH
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1n O2. Bo cKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Mmonw/1 SO2?

24. B pactBope oprodocdopHoii kucioTel Maccod 1200 r um mnotHocThO 1,153 /™M
coaepxutcs 312 r HsPOa. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnaners - HaBBIKAMH MTPUMCHCHHS OCHOBHBIX Ilpumepnsvie npakmuyueckue 3a0anus 01a IK3IAMEHA:

XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. dnsa peakunu CHy ) + CO2 ) =2 CO () + 2 Hz () onipenenute BO3MOXKHOE HaINpaBICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLIWW IMPH CTAaHJAPTHBIX YCIOBUSAX W Tpu  Temmeparype T
=927°C, ecnn TennoBoii 3GeKT peakuuy 10 3aJaHHOH TEMIEpaTypsl He H3MEHHUTCA. YKaKHUTE: a)
BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MpUUMHY HAWICHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLUEHTPALUK PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKlui
Nowy + 3 Haopy = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBiIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX pEaKLUi: a) PU MOHMWKEHUU TEMIEPaTyphl, €CIM JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOsSHHA.

3. CKOJIbKO MULUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpelyercs uist mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHBIE YpaBHEHHUs TMIpPOJIM3a COOTBETCTBYMOIUX coieil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3omb ruapokcuaa Maraus nonydeH nyrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl2 u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsi 9acTUI] MOJTYYEHHOTO 30JII U HAMUIIUTE
(dbopMyity ero MULEILIBI.

6. PaccumTaiiTe 3lEKTPOABHXKYIIYIO CHJIYy M OINPEICIUTE HAMpPaBJICHUE CaMOIIPOU3BOJIBHOTO
MPOTEKAaHUS PEaKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3ysd 3HAUYEHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MoTeHIHanoB HJ + H3POs — Jo + H3PO3 + H0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Onpenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJI CKOPOCTh Kopposuu coctaBmuiia 0,01 r/4.

8. CocTaBbT€E MIEKTPOHHO-MOHHBIE YPABHEHUS DJICKTPOIHBIX MPOLECCOB (aHOI MHEPTHBIN) U
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[Tnanupyemblie pe3ynbTaThl
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MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIICH mpu dnekTponuse pactBopa CoSOs,
Beruuciure pakTryeckoe KOJMYECTBO MeTala, MOJyYeHHOTO Ha KaToe TP JICKTPOIIU3E
Co(NOg)2, eciu 351eKTpOIIH3 MPOBOAKIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHHUIO C PACUETHBIM.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexxyTouHasi arrecTanus IO IUCHHUIUIMHE «XHUMHUS» BKIIOYACT TEOPETUYECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOAUTCS B (opMe
JK3aMeHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE HMPOBOJUTCA B YCTHOW (hopME MO 3K3aMEHAMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyarommMics JEMOHCTPUPYET BBICOKHH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOydYaroIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUWTENIbHbIE OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHS TpPH aHAJUTUYCCKUX OIEpalusX,
nepeHoce 3HaHWI U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYALIUU.

— Ha OLIEHKY «YyIOBJIETBOPHUTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
ypOoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIMI: B X0/Ie¢ KOHTPOJIBHBIX MEPONPUATUN JOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWH, HaBBIKOB, OOYYarOIIUIiCS
WCIBITHIBACT 3HAYUTENbHbIC 3aTPYJHEHHS MPH OMNEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TPU HUX
NepeHOoCce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeY/0BJIETBOPUTEIbHO» (2 0amia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6omee 20% TEOpPETHUECKOTO Marepuaia, JOMYCKAaeT CYIIECTBEHHBIE OIIMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OIICHKY «HEeYyI0BJIETBOPUTENbHO» (1 Oamr) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHMS U OObACHEHMs UWHPOpPMAllMM, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



