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JIucT akTyanu3anum padoueii nporpaMMal

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM Toly Ha 3acenaHuu Kapeapbl XUMHUH

[Ipotokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM Toly Ha 3acenaHuu Kapeapbl XUMUH

IIpotokom ot 20 1. Ne
3aB. kadempoii H.JI. Mensuuk

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMHUu

[Iporokon ot 20 1. Ne
3aB. kadeapoii H.JI. Mengank

Pabouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMHUn

IIpotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIS)

[enstMu OCBOCHHMSI TUCHUTUIHHBI «XUMUSD SBISETCS GopMUpoBaHUe (HyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pa0dO0Thl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYSCKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUIECKON NI TeIbHOCTH.

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

Juctumuimaa XwMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTENbHOM
MIPOrPaMMBI.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3y/IbTATE U3YyUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBbI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BIIAJICHUS), MOTYYCHHBIC IPH M3yYECHUU JAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI ISl U3Y4YCHHUS JUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XU3HENEATETHHOCTH

DKOJIOTHS

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XUMHA» OO0yYaroLUiics IOJIKEH
00J1aaTh CIeAYIOINMHI KOMIETCHIMSIMH:

CtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUS
3JIEMEHT
KOMIIETCHIINH

OIIK-4 TOTOBHOCTBIO COYCTATh TCOPHUIO U TPAKTUKY IJIA 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 3aJa9U IIPUMCHUTCIIBHO K MaTCpraly ITPOrpaMMBI;
- IPOrHO3UPOBATH BO3MOKHOCTE IIPOTECKAHNA CaMOIIPOU3BOJIBHBIX
MponecCoOB B pA3JIMIYHBIX XUMHUYCCKUX CUCTEMAX;

- COUCTaTh TCOPUIO U MPAKTUKY AJId PCHICHUA MHXKXCHCPHBIX 3a1a4

Bnaners - HaBbIKaMU IPUMEHEHHUSI OCHOBHBIX XUMHUYECKUX 3aKOHOB B
poQeCCHOHAIBHON JESTENHHOCTH;

- IPAKTUYECKIMH HaBBIKAMU TEOPETHUECKOTO U KCIIEPUMEHTAIHHOTO
HCCIICAOBAHUS B 00JIaCTH XUMHUH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO01mast TpyTI0eMKOCTh JUCIUTIINHBI COCTABIISIET 4 3a4eTHBIX enuHuI] 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHEayIUuTOpHas — 4 akaj. 4acoB

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

dopma aTTecTaluy - SK3aMEH

AynuropHas 3 s
o KOHTaKTHas paboTa E E dopma TeKyLero
Pasien/ Tema 5 (B axaz. gacax) gz Buz 5 KOHTPOJIA Kox
R —— : g O | camocTosTenbHOM | ycreBaeMOCTH 1 KOMITETSHITHH
O g £ paboTsl POMEKYTOUHON
ek, 1a0. | IpakT. R aTTecTALH
3aH. 3aH. | O &
1.
- opopmIIeHHE
oTyeTa 1o
nabopaTopHOi
paborte; amura
- peleHue nabopatopHoOn
11 Xuwirieckas 6 6/41 6 JIOMAIIIHETO pabotsl. JlomaiHee OIIK-4
TEepPMOANHAMHKA
3aganus Ne 1; 3amadue Ne 1.
- camoctositenibHoe |  TectupoBaHue.
H3yUYeHHEe y4eOHOU
U Hay4yHOU
JATEPaTypHL.
1
- opopmIIeHHE
oTyeTa 1o
nabopaTopHO
paborte; amura
- perieHne 7Ta00paTOpHOI
1.2 XumMnueckass KHHETHKA 4 4 6 JIOMAaIIHEro pabotsl. JlomaiHee OIIK-4
3aganus Ne 2; 3aganue Ne 2.
- camoctositennibHoe|  TectupoBaHue.
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JIUTEPaTyphL.




- oopmiIeHHE
oT4era o
nabopaTtopHoi
pabore; Samura
- peleHue nabopatopHoOn
1.3 PactBOpHI 8 8/41 6 JIOMAIIHETO pabotsl. lomalHee OIIK-4
3amanus No 3; 3amanne Ne 3.
- camocrosTespHOe|  TecTupoBaHue.
H3yueHHe yueOHOu
Y Hay4HOU
JIUTEPaTypPhIL.
- oopmIIeHHE
oT4era o
nabopaTopHO 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 6 padore; AabopatopHoi OIIK-4
- CaMOCTOSTEIIbHOE paboThI.
n3ydenue yuebHoit | TectupoBanue.
¥ HAyIHON
JIUTEPaTyphI.
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTEJIbHBIE 4 4/21 6 JIOMAIIIHETO pabotsl. Jlomaninee OIIK-4
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrosiTensHoe|  TectupoBanwme.
H3yueHHe yueOHOU
U Hay4HOI
JIATEPaTypHL.
- opopmIIeHHE
oT4eTa o
nabopaTopHO
paborte; amura
- 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
JIUTEPaATypPHI.
Hroro no pazaeny 34 |34/141 36,3
Hroro 3a cemectp 34 |34/141 36,3 9K3aMeH
Hroro no auciurinae 34 |34/141 36,3 9K3aMEH OIIK-4




5 O6pa3oBaTejibHbIE TEXHOJIOTHH

B mnponecce mnpenopaBaHus IUCLHUILUIMHBL «XWMHs» IPUMEHSAETCS TpaJAULAOHHAs
MH(POPMALMOHHO-KOMMYHHUKAIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO TOCIIeI0BaTEIbHOE
U3JI0)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepuaj 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 «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IIO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJA MPOOJIEMHOTO OOYYeHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALM SBICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jns peanuzannu nHOOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTelbHON TEXHOJIOTUU
IIPOBOJATCS JIEKINU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOI0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiieTcsi B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
pa0oTax BBIMOIHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi teme. [Ipu
IIPOBEJIECHUH J1a00paTOPHBIX 3aHATHH MCIONb3YETCSd METOJ KOHTEKCTHOIO OO0Yy4YeHMsI, KOTOPBIN
II03BOJISIET YCBOUTH MAaTepHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. Kpome Toro, nenaecooOpa3HO HCIOJIb30BATh TEXHOJIOTHIO KOJJIEKTHBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJIOB: CTaTUYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHallOHHAasl Iapa; COBMeNlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpInoaHus
HKCHEPUMEHT, oOydaromuecss (GOpMyJIUpYyOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHHUSI.

CamocrosTenbHas pabota oOyyaroIIMXCsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIBHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTyphl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
uTOroBor arrecraruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA ObITh HalpaBiieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMALITHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeeHnH pyOEKHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMM 33Ja4aMu, CTOSIIUMU
nepes MpenojaBaTeieM, SBISIOTCS: BbISBIEHHE CTENEHH NPaBUIBHOCTH, 00BbeMa, IITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, MOJIYYEHHbBIX IIPU U3YUYEHUU Kypca HApSAAY C BBISBICHHUEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH TIOJyYEHHBIX 3HAHUN, YMEHHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIOT IKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu koHTpost. OOyuarommMes TpeAsaraloTcsl TeCThl M 3a7aydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW cHUCTEMOM MpoBepku. B oTinyme oT OOBIYHOrO TECTHPOBAHUS TaKOM
CIOcO0 KOHTPOJISL TO3BOJISIET CTyJAEHTaM B J11000€ BpeMsi MPOWTH TECT, MPOAHAIU3UPOBATH
OLIMOKYU U MPONTH TECT BTOPUUHO.

6 YuedHO-MeTOAMNUYECKOE 00ecTeueHe CAMOCTOSTEIHLHOM PadoThl 00yYalOIMXCS
[Tpencraieno B npuiioxkeHuu 1.



7 OueHOYHbIE CPeACTBA AJsl NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOHO-MeTOIMYeCcKOe H HH(POPMAINIMOHHOE 00ecTiedeHHe TUCIMIIHHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. Komsima, JI. I'. Xumus : yueonoe mocoome / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TVY. -
Maruuroropek : 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 (mara oopamenus: 14.10.2019). - MakpooObekT. - TekcT : yIeKTpoHHbBIH. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) lonotHUTEILHAS JIUTEpaTypa:

1. Mensuuk, H. JI. PactBops! : nmpaktukym / H. JI. Mensuuk, 3. P. Mynnuna, O. A. Mumypuna
; Marauroropckuii roc. Texuuueckuid yH-T uMm. I'. . HocoBa. - Maruurtoropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kxpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : IJIEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuii roc. rexuuueckuid yH-T uM. I'. Y. Hocoa. - Marauroropek : MI'TVY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ turyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObeKkT. - TeKCT : IJIEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OxuciuTenbHO-BOCCTAaHOBUTENBHBIE peakuuu. OCHOBBI DIIEKTPOXUMHUH '
yueonoe nmocobue / JI. T'. Konsiaa, 3. P. Mynnuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TaoII. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara obpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mwumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO paBHOBECHUS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmioBa ; MarHUTOropckuii roc. TeXHHYECKHUit
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata obpamenus: 22.10.2019). - MakpooObekT. - TEKCT : 3TEKTPOHHBIN. -
Ceenenus noctynusl Takke Ha CD-ROM.



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

6. Kpatkuii cripaBoyHrk (u3nko-xumuueckux BenuuuH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. [lonomapeBoii. -
10-e u3a., ucnp. u gom. - CII6. : Ban ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
TekeT: HenocpeACTBEHHBIN.

7. U3BecTHst BBICIINX Y4eOHBIX 3aBeIeHUN. XUMUS U XUMHUYECKas TEXHOJOTHUS: Hay4yHO-
texanyeckuii xypHan — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE yKa3aHUs K
na0opaTOpHBIM paboTaM IO AUCHUIUIUHE «XHUMHS» JUIsl O00YJaromUMXcs BCEX HAIpaBICHHUN
MOJArOTOBKM M CIEHHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. MumypuHa;
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HeMOCPEACTBEHHBIM.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKAa3aHUSA JUIA
CaMOCTOSITENIbHONW paldoThl MO AMCLUUIUIMHE «XUMHS» i1 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJIrOTOBKHM W crenuaibHOcTel Bcex (opm oOyuenus / JL.I'. Konsna; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. Y. HocoBa, 2020. — 18 c. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komsapa, JI.I. CkopocTh XMMHYECKMX pEAaKUUMH M XUMHUECKOE paBHOBECHE:
Metoauueckue ykasaHusi K JaO0OpaTopHbIM paboTaM M0 JAMCHUUIUIMHE «XUMHUS» UL
00yUaroLMXCcsl BCEX HAIPABJICHHUH MOJATOTOBKU U CIElHaNbHOCTeH Beex opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHudeckuii yH-T um. I'. M. Hocopa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl Uil CaMOCTOSATENIbHOW paboThl MO JUCLUIUIMHE «XUMMs» JUIsl 00ydaroLIuXcsi BCeX
HaMpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCpeICTBSHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckast pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTMHE «XHUMHUSD) I 00y4aroIIMXCsl BCEX HANpaBICHUH MOATOTOBKH M CIIEUATbHOCTEN
Bcex popm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. U. HocoBa. — Marauroropck : MI'TY mm. I'. . Hocosa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsIl: MeTorueckast pa3padoTka K CaMOCTOSATENLHONW paboTe o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYalolIMXcs IO BCEM HaNpaBlICHUSIM MOJITOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnmouaHele pacTBOphI: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo auCHUIUINHE «XUMUS» Ui 00ydaroluXcsl M0 BCEM HAmpaBiICHUSM MOATOTOBKHU U
crieranbHOCTAIM BeeX (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropcKkuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 ¢c. —
Tekcr : HelnocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkucinuTebHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOANYCCKHAE YKA3aAHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuudeckuit 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 CaMOCTOSITEILHON paboTe /sl 00yJaromuXxcs M0 BCEM

1 - I v — v~



E.B. Tapactok, O.P. Mymiuna; MarHutoropckuii roc. TexHuueckud yH-T um. I'. WM. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — TekcrT : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMHUYECKHE TIPOLECCHI: METOAMYECKHE YKa3aHUs K
nabopaTopHoii paboTe MO IUCHUIUIMHE «XHUMHS» Ui OOYYalomUXCs MO BCEM HaIPaBICHHUIM
MOJTOTOBKM M CIEHHAIbHOCTAM Bcex (opm o0yuenus / O.A. Mumypuna, H.U. PoamoHoBa;
Marnurtoropckuii roc. trexuudeckuii yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HeMOCPEeACTBEHHBIM.

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypenb:

IIporpammHoe ob0ecniedeHue

HaumenoBanune o
o Ne morosopa Cpoxk neiicTBuS JTULIEH3UU

MS Windows 7
Professional(mis  |/[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Windows 7
Professional (ms  |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |y, 135 41 17.09.2007 SeccpouHo
Professional
FAR Manager CcBOOOJIHO pacIpoCcTpaHsIeMOe 0eccpoyHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Cchblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «MIBUC»
HammonansHas nHGOPMAIMOHHO-aHATUTHYECKas
cucrema — Poccmiickmit  ummgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PHMHIL)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
WNnpopmanronHas cucrema - EnuHoe okHO AoCTyma K
uH(MOPMaIIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

®depnepanbHOE roCyJapCTBEHHOE OIOIKETHOE

yUpeXKICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
HpOMLIIlIJ'IGHHOfI CO6CTBCHHOCTI/I»

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

EIJ;ZI;E;OHHHC pecypebt Gnomotekn MITY . .. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMILITHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I‘IQCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:



YueOHbIC aymUTOPUHU JIsi TPOBEACHHS 3aHATHN JIEKIMOHHOTO THma. (OCHaleHue:
MynsTUMEIHITHBIE CPEICTBA XPAHSHHUS, TIEpEAad U TPECTaBICHUS HHPOPMAIIHH.

Y4eOHBIC ayIUTOPUU IS TPOBEISHUS JAO0OPATOPHBIX 3aHSATHN, TPYHIOBBIX U
WHJMBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJISI MU MPOMEXKYTOUHOW aTTECTallUU.
Ocnamenue: OOopymoBaHME ISl BBIIOJIHEHHs J1a0OpaTOpHBIX PabOT, XUMHUYECKas IOCY/a,
peakTuBbl, Harnsaapie MaTepuanbl: TaOIUIIBI, CXEMBI, ITAKATHI.

[TomereHust 17151 CaMOCTOATEIBLHOM padoThl 0O0y4aromuxcs. OcHamenue: [lepconanbHabpie
komrbioTepsl ¢ makerom MS Office, Boixomom B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenust i  XpaHeHHs M OPOPHIAKTHUECKOTO OOCITYKUBaHHS y4eOHOTrO
obopynoBanusa. OcHamenue: Cremmaxu, celdbl I XpaHEHUsS y4eOHOTO OOOpYJAOBaHWMS.
WNHCcTpyMEHTHI 1715 peMOHTa 1a00paToOpHOTO 000PYAOBAHHUS.



HPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00y4aromuxcs

CaMmocrosiTenpbHasi pabora oOOydaromuxcsl MOApA3JesieTcss Ha ayAuTOPHYIO, KOTOpas
MIPOUCXOIUT KaK BO BpeMs JIAOOPATOPHBIX 3aHATHH, TaK M HA IUIAHOBBIX KOHCYJBTAIlUAX, M Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs MOJTOTOBKH CTYACHTaMHU OTYETOB IO JIAOOPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHMH.

AynutopHas caMOCTOsITelNbHas paboTa OOYYArOIIMXCS MPEANoJiaracT IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXKJAOMY pa3ieily JUCIMILUIMHBL. TeCThl BKIYAIT TCOPSTHUSCKUE U MPAKTUICCKHE
3aJlaHusA, OTBEThl HAa KOTOpbIE TPEOYIOT TJIyOOKOro IOHMMAaHHS H3YYCHHOTrO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIPOCY MpEaaraeTcsi 4eThpe BapHaHTa OTBETOB, CpeIu
KOTOPBIX OJUH WM HECKOJIBKO MpaBWIbHBIX. OOpabOoTKa pe3ylbTaTOB OCYIIECTBIISCTCS IyTEM
COIIOCTABJICHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
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 6amra, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oajuia.

Tecr Ne 1

=

[Tpu paccMOTpEHNU XUMHYECKOW PEAKIINU CUCmemMd O3HAYACT:

a) HCXOIHBIC PEareHTHI

0) NPOAYKTHI XUMUYECKOU PEAKIUU

B) PEaKIMOHHBIN COCY]

T') HCXOJIHBIC PEareHThl U MPOIAYKTHI PEaKIIuu

2. Ilepsblil 3aK0H (TMepBOE HAYAJI0) TEPMOIMHAMHUKHN MAaTEMAaTHUYECKH 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W

3. B sk30TepMuveckoil peaxium:
a) PHTAJIBIINS PEaKIIMOHHOM cucTeMsl nossimiaercs (AH > 0)
0) TeroBoit s ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHUE PEAKIIMOHHOIN CHCTEMBI ITOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE Y3PPEKTH NPUHATO 0003HAYATH!

a) AUcr B) Q 101327
0) AH°298 r) AHcr

5. Kakue u3 npuBeIeHHBIX PEaKIHH SIBISIOTCS SHAOTEPMUUYECKUMU?
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) 1/2Hx+1/2 1=HI, AH = 26 K]I»/mMonb

6. Kakasg u3 HanmMcaHHBIX HMJKE PEaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 = NO

6) N+1/202=NO r) NHz3+5/202, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU () + CO (1), mormoTuinock 22 kJ[k TEmIoThI.

OHTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

0) -200,5 r)735
8. Hus peakmum  NIiO ) + C (pagur) = NI ) + CO (. Onpenenure BO3MOXKHOE HAaIpaBICHUE
CaMOIPOU3BOJIBHOIO TEUCHHUS PEAKIMU IIPU CTAHJAPTHBIX YCIOBUSX U MpH Temieparype 627°C.

BemectBo AH®208 (KIx/Mo1B) S8 ([Ix/Mob*K)
NiO @ —239,7 38
C (rpacur) 0 5,74
Ni @ 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, NP TEMIEparype
627°C n TemmepaTypy Hadajla peakl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3TIOKESHUN KapOOHATa KabIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIlIaeTCs T') HE 3HAI0
10. Mannas peaxius: 2KCIO3; (t8) —2KCl (18y+30: (1), AH<O MoxeT caMOnpOU3BOIBHO MPOTEKATH
a) B IIPSIMOM HaTpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B tecrax mo teme «XuMHYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOE M TISATOC
3a7aHus oneHuBaoTea B 0,5 Oajia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE U JeciaToe — B 1 Oami, a
OoJMHHAAIAaTOE — B 2,5 Oaja.

Tecr Ne 1

1. Pazgen XuMuM, U3y4arOMIHid CKOPOCTH M MEXaHNU3MbI XUMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEeHNEe KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAaHHUS PEaKIIuU
3. B Kakux equHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) Momb ;1 ¢ !
0) 6e3pa3MepHas BeIMYMHA
B) MOJIB2 C
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIIUI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BhEMA PEAKIIMOHHOTO COCya
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOTYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxkenue s ckopoct peakimu 4 NO ) + 6 H2O =4 NH3 ) + 5 Oz ()
a) V=K[NOJ*[H20] 6) V=Kk[NH3][O2] B)V =k[NOJ*[H20]°
7. Kaxk 3anumiercs BeIpakeHHe Ui KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?



a) Kp = [C][D]/ [A][B]?
6) Kr = [C][D]/ [A][B]
B) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme 1Mokas3blBaeT 3HaYeHHE TEII0BOro 3¢dexra peakuuun?
a)l E_ 2%

W VRN
/

X0Jl peaKuu

A

A

v

9. Ut0 MOXHO CKa3aTh O PEaKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 87

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpMHUYECKAsT PEAKITUS

B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPHI

0) IpH MOBBILICHUHU TEMIIEPATYpPbl

B) TIPY TTOBBIIICHUH JIABJICHHS
11. Jns peakuuu C) + 2 H 2 () = CH 4 () ipu HEKOTOPOIT TemnepaType KOHCTaHTa PaBHOBECHSI paBHA
0,8. PaBHOBECHAsI KOHIICHTpAIMsI BOJOpoia paBHa 1,2 MOJb/1. BEIaucInTe NCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

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

Tect Nel

1. s ypaBaenus peakiun CU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aIUIIETCS B BHJIC
1) 2K* + S04~ = K2S04
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSOs + 20H™ = Cu(OH)2d + S04~
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnmopuaa Hatpust B 300 M 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Ins momasnienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1o0GaBUTH CONIHYIO KHCIIOTY
2) 100aBUTH IIEITOYb
3) pa30aBUTH PacTBOp BOJOH
4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, MPUTOTOBICHHBIM W3 THUApOCyiIb(ara KajablMsg M BOJIBI, CyMMa



KO3 QHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKkcamata cepebpa pasHa 3,27-107 r/ 100r H20. Onpenenurte Npou3BENEHUE
pactBopumoctu Ag2C204
1)510"  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBA BEIIECTBA K 00HEMY BOIbI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K crmaObIM 351eKTpoIuTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMS
2) TUAPOKCH] KaJus
3)  XJIOpHI KaJIbIIHsI
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIC PAacCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO HIIM KUCIYIO CPENy.
[IpyuunoOii 3TOTO ABIAETCA ...
1) snexTposu3 cosei
2) JIUCUPOTOPLHHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJICH
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMDbI

B tecrax mo Tteme <<I[I/ICHepCHI)IC CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC U ICCTOC 3a/laHUA - B 3 famna.

Tect Nel

1.  VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomasie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTETBHBIN 3apsia?

1) KaTHOHBI

2)  aHHUOHBI

3)  TONApHBIE MOJIEKYJT
3. Jlma Kakoro 3JEKTPOIUTA MOPOT KOATYIISIIUN KOJUIOUIA C MOJIOKUATENBHO 3apsHKEHHON YacTHIIeH
JOJDKEH OBITh HAMMEHBIINM?

1) xmopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 3051 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI
KaKOH 3JICKTPOJIUT UTPAET POJIh HOHHOTO cTadmim3aropa’?

1) xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammopmeiicteuu 20 mu 0,001H nutpata ceunmna (1) ¢ 10 mu 0,02H cynsdara xamus
obpa3zyercs 30mb cynb(dara cBunna (ll). K kakomy s1eKTpoAy ITOMKHBI MEpPeMemaThCsl YacTHUIIBI
nucrnepcHoi (as3wl mpu AneKTponnze?

1) HaxomATCS B COCTOSHMH JMHAMHUYECKOTO PABHOBECHS



2) K Karoxmy

3) K aHomy
6. B nBe konObI HamuTO 10 SO MIT 30715 THIPOKCH A Kene3a. [Jist Toro 4To0bl BBI3BATh KOATYIISIIIHIO
307151 TOTpeboBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpus. Berauciure mopor Koarysiuy Kaxao0ro JIeKTPOIINTa.

OKHCIAUTETbHO-BOCCTAHOBUTEIbHBIE MpoueCcChl
B Ttecrax mo teme «OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC IIpOLECChI»: MEPBOC, BTOPOEC, TPETHE,

4EeTBEPTOE U MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJIOB.

Tect Ne 1
1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOCCTaHOBIEHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPALIAIOTCS B MOJOKUTEIbHO-3apsXKEHHBIE MOHBI
2) MIOJIOKUTEIILHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi]] HOHA YBEITUYNBACTCS
3. U3 npencraBineHHbIX HIDKE peaknuii K OBP nucnponopriioHnpoBaHus IPHUHAIICHKHUT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O2
3) Mg + S = MgS

4. K BOCCTaHOBUTEJISIM OTHOCSITCA ...
1)  meraiuIbl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZE U 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIOHN cpefie, BOCCTAHABIUBAETCS JO ...
1)  xarmona Mn%*
2)  manranat-nona MnOs>—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr.Sz3 + KNOs = KoCrOs4 + KzSOs4 + NO oxucnienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEeHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxiprn KMNOs + HClouy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1me CHCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TMATOE 3a/laHus
OIICHUBAIOTCS B |1 0ajut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel



1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..

1) Hepucra

2) MenpeneeBa-Knaneipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro snementa Mg|MgSO4||CuSOs|Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe TP AJIEKTPOIIU3E pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THAas KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B MPSIMOM HarpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerumcnuTe Maccy IMHKA, IONMYYCHHOTO IIPH 3JIEKTPOJIM3e Cyibdara MHHKA, KOTOPBIH
npoBouIn B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7:1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpPaBHCHHE pEaKIIUH,

NPOTEKAIOIIEH NPHU AMEKTPOXUMHUYECKOI KOppo3uu ranbBaHomapel ZN|Mg B cepHokucioii cpene. B
OTBETE YKAXUTE CyMMY KO3 (UILIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUH.

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

BHeaynutopHass caMOCTOsITeIbHAS paboTa OO0YJArOIIMXCS OCYIIECTBISICTCS B BHJIC M3yUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny C MpopaboTKON marepuaina; oGopMIeHUs OTYETOB IO
nabopaTOpHBIM paboTaM U BBITTOTHEHHS JOMAIITHUX 3aJaHUH.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi JUIsi BHEAYZUTOPHOM CaMOCTOSITEILHOI PadoThI
CTYJAEHTOB 110 TeMaM

Jlomamuee 3aganue Neo 1
I10 TEME «Xnanecxaﬂ TepMOI[I/[HaMI/[Ka»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHYecKash TSPMOIMHAMHKAY: TIepBas 3a/1a4a OI[CHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpetss — B 1 Oan.



3amaua Nel

Hns peakuuu CHs p + CO2 ) = 2 CO ) + 2 Hz (n onpenenuTe BO3MOXKHOE HANpaBJICHUE
CaMOTIPOM3BOILHOTO TEUEHHs PEaKIMK TIPH CTAHAAPTHEIX YCIOBUAX U nmpu Temmeparype T = 927 °C,
eclii TerI0Boi 3(h(eKT peakuuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIICTSACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPeakuuu; 0) NPUYUHY HAWJIEHHOrO HW3MEHEHUs SHTPOIUHU.
Paccuuraiite TemnepaTypy Hayaia peakiuu.

3amaga Ne2

Boerauciure temoBoit addexr peakmun: CaCz ) + 2 H2O) = Ca(OH)2 () + C2H2 (1), moms3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThl BBIACIUTCS WU
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 CoHz?

3amaua Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUMTANTE TEIUIOBOU dPPEKT peaKIiu:
Hz ¢y + CO2 () = CO () + H2 O¢y. TepmoxumMuueckne ypaBHEHUSA:

a) Ho ) + 7% O2 ) = H20 (), AH = -241,9 xJIx;

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

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganuum mo temMe «XWMHYECKas KHMHETHKa»: IepBas 3ajada oreHuBaercsa B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nATas — B 1 Ga.

3amaya Nel
Peaknus mporekaer mo ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (. HauanbHble KOHIICHTpAIHH

pearupyromux BemiectB paBubl: [O2] = 1,2 moaw/n, [CO]= 0,8 monb/i1. Bo CKOJIBKO pa3 U3MEHUTCS
CKOpOCTh MpsAMOW peakiuu, kornaa mnpopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIUUUTh JaBlieHUE B CCTEME B JBa pasa?

3amaya Ne2

IIpu temmeparype 40 °C HekoTOpoe KOJTMYECTBO BENIECTBA BCTYMAET B Peakiuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM OJTO K€ KOJMYECTBO BEIECTBA BCTYNMHT B PEAKIHIO IPHU
temneparype 200 °C, ecnu TemmepaTypHBIii KOd((GUIMEHT CKOPOCTH Peakiuy paBeH 2. Bo ckombko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuu?

3amaua Ne3

Haiinute HayanbHBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe o + H20 () = FeO () + Ha (1), ecniu paBHOBeCHBbIE KOHIIEHTPAIIUU PEArupyroluX BEIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m.

3amaua Ned

Hus peaknuonHoit cucremsl: CO ¢y + H20 ) = CO2 ¢y + Ha ) HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIIUU PEareHTOB KOHCTAHThI PABHOBECHUS CIEAYIOIINX PEaKIIHii:

N2r + 3 Hoey) = 2 NH3 ), AH =-92,2 x/Ix;
COzr) +C =2 COw), AH =+160,5 x/Ix;
COq) + H20@) = CO2 () + Haw), AH = -41,1 xJ]x.

VKaxuTe HanmpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBLIIICHWU MNaBIEHUS, €CIM TeMIleparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBopel»: mepBas, BTOpas, TPeTbsl U MATasl 3a7aud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel

B xakoMm oObeme Boabl ciienyetr pactBoputh 135t SnClz ans momydenust 3M pacTBopa xyopuaa
ososa (I1) ¢ mmotHoCTRIO P = 1,405 T/MNA?

PaccuuTaiite: a) MaccoBylO JOJIIO BeUIECTBA B pacTBOpe; ©0) MOJSPHYIO KOHIEHTPAIHIO
SKBHUBAJICHTA; B) MOJISUIBHOCTb; ') TUTP; /1) MOJBHYIO JIOJIIO BEIIECTBa B pacTBOpE.

3amaga Ne2

3aKOHYUTE MOJIEKYJspHblE W HANMUIIWTE COKpAalICHHbIE HWOHHBIE YpaBHEHMsI peakuuit
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF,; + HCl —

Sb(OH); + H2SOs —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIEYIOIIUM HOHHBIM:

Ba?* + CrO4s> — BaCrOs;

NH:* + OH — NH4OH;

ZnS + 2H" — Zn** + H.S

3aaya Ne4d

Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponusy: NaxSiOs. Cu(NOz)2. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpOJIM3a COOTBETCTBYMOIUX coyiel. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT pacTBOPBI ATUX COJICH?

3azaga Neb

Haiinure npoussenenue pacrBopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T aToro
COCJIUHEHHS.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamuem 3amanun mo TemMe «OKHCIMTETHbHO-BOCCTAHOBHUTEIBHBIC MPOIIECCH): IMepBas
3a/maya ornieHuBaercs B 1,5 6aia; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3ajgaga Nel

[TonGeputre KOADGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VKaxuTe THN KaXXI0N peakivu.

PaccuuTaiiTe »NEKTPOJABIKYIIYIO CHIIy M ONPEICIUTE HANpPaBICHHE CaMOIPOU3BOJIBHOTO
MPOTEKAHUs TIEPBOM PEaKIUU TPU CTAHIAPTHBIX YCIOBUSIX, MCIOJB3YS 3HAYCHUS OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHEIX ITOTECHIIUAJIOB:

HJ + H3POs — J» + H3PO3 + H20

HNO; — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + O, + H,O

NHsReOs + H, — Re + NHs + H20

KBrO — Oz + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITHMN:

KMnO4 + NaNO2; + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)s + NaS:0g + NaOH —

Bi.0O; + C —



Mg + HNO3 (pass) —

3amaua Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTENbHBIC mapbl: KNOz, KNOsz; u Pb(NOgz)2, PbOo.
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIIHAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuuraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEAKIIHH.

Jlomamnee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHHBAETCS B
1 Gam; BTOpas — B 1,5 Gamna; Tpeths — B 2,5 6amia.

3amaua Nel

CocTaBbTe DIJIEKTPOHHO-MOHHBIE YypaBHEHUS JJIEKTPOAHBIX TMPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIel peakiuu, MpOTEKaoued mnpu padoTe ralbBaHUYECKOTO HIIEMEHTA
Co/Co(NO3)2 // AI(NOz)3/Al. Paccuuraiite D/IC (E) ranbBaHHYECKOro 3JIEMEHTa HPU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHIMANT aHOJa PaBHBIM CTAHIAPTHOMY 3HAYEHHUIO, pacCUMTAlTe KOHIEHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mnpu koropoid DJIC rarpBaHHYECKOTO DJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenute cxeMbl SJICKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBIE YPAaBHEHHS PEaKIIMiA,
NPOTEKAIOIINX TPHU JICKTPOXUMHUECKON Koppo3uu ransBaHonapsl Co/Ni: a) B kucnoii cpeze; 0) BO
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUIb MAacchl aHofa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX IPOLECCOB (aHOA HWHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOas.

Brrancnute ¢akTuyeckoe KOJIWYECTBO METaslla, MOJYYEHHOTO Ha KaTofe NpHU DIEKTPOJIU3e
Co(NO3)2, ecitit 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH | 4. Bbixoa MeTasmia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE IPHUMHBI YMEHBIICHUS BHIXOa METalIa TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMu4eckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temnora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTa’dbNMs Kak QYHKIUS COCTOSIHUS CUCTEMbI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAIOIME HAa TEIIOBOH APPeKT
XMMHYECKON pEeaKIIuu.

7. Tepmoxumus. 3akoH 'ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoOU3BOIBHOIO MPOTEKAHUS XUMHUUECKUX PEAKIIHH.

ook wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOW pPEAaKIIMU U METO/IbI €€ PErYIUPOBAHMUS.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakluy (3aKOH JEHCTBYIOIINX Macce).
Bnusaue Temneparypbl Ha CKOPOCTh XuMuueckoi peakiun. [IpaBuino Baut — Nodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apnep.

Karanutrnueckue cuctemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEaKIUU.

0. T'oMOreHHBIN U TeTEPOTCHHBIN KaTaJIH3.

11. KonebaTenbHbIe peaKiiu.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMbBIC PEAKIIUH.

13. KoHcTaHTa XMMHYECKOTO PAaBHOBECHS.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHMe KOHIEHTpALMH, TaBJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble qUarpaMmsbl sl OJHOKOMIIOHEHTHBIX CUCTEM.

BOoNo RN

KOHTpOJ’IbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BeuiecTBa. PactBopumocTs rasa.

2. PactBopel. CmocoObl BbIpaKE€HUS KOHIIEHTPAIMM PacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpALIKs, MOJISIPHASI KOHIIEHTPAIIUS YKBUBAJICHTA, MOJIbHAS JOJIs, TUTD).

Konnurarushble cBoiicTBa pacTBOpOB. M aeanbHblil pacTBOp.

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

Ocmoc. OcmoTuueckoe naBieHue. CxemMa ocCMOMETpa.

KucinoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

. Honnas Teopusi KuCIOT U ocHOBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOKEHUS TECOPUU
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJEHl C TOYKU 3pEHUS HMOHHOH Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHBIC U CIa0bIe YEKTPOIUTHIL.

10. JImuccommanmst caadbIX AIEKTPOIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanpaa.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMH (Ha MpUMepe peakiuid 00pa3oBaHUs CIT1aboro
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacTBOPUMOCTH.

14. VonHoe mpousBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.

15. Tmaponus cosneii. Tumnsl ruapoIn3a CONECH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIIECCca THAPOIIN3A.

17. ®akTopsl, BIUSIONIME HA MPOIECC THIPOIIN3A.

No ok

KonTposbHbie Bonmpockl 10 TeMe «/lucnepcHbie cucTreMbn)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocTts. Kitaccudukanyuu AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! mostyueHus KOJUTOUTHBIX PacTBOPOB.

CTpoeHue KOIONIHBIX YaCTHII.

ITpaBuno dasguca — [leckosa.

Y CTOHYMBOCTD KOJUTOUAHBIX cucTeM. CTaOUIN3aTopHhl.
Koarymnsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTAaINs KOJIJIOUIOB.

©CoNo~wWNE



10.
11.
12.
13.

N~ WNE

arONOE

Koarynsuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — 'apau. Koarynmupytomas crnocoOHOCTb.
Ornrtruueckre CBOMCTBA KOJUTIOMAHBIX PACTBOPOB.
DNeKTpUUeCcKHe CBOMCTBA KOJUIOUHBIX PACTBOPOB.

KoutpoJbHbie Bonpochbl 1o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE IOHATHUS TEOPUH OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
OKHCINTEILHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA BCIICCTB.

Baxueiimme oKMCIUTENN U BOCCTAHOBUTEIH.

Turbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKUUi (IpUMEPHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIN OTEHIHAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKum”I.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3JICKTp0XI/IMI/I‘leCKI/Ie CHCTEMBI»

DnekTpoxumMudeckue cucteMbl. Kiaccudukanus 31eKTPOXUMUYECKHUX MTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HAa IPaHULIEC pa3esa «MEeTalll — paCTBOP».
I"anpBannveckuii anemMeHT Jlanuaisa — SIkoou.

DIIEKTPOABUKYILAsA CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne SIeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX AIEKTPOAHBIX IMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IIOJIOKCHUCM B PAAY HaprI)KeHI/II/I

6. VYpasuenue Hepucra.

7. DIexTposn3 paciaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOLECCHI.
8.  OObenunenHsbli 3akoH Papazes. Beixon mo Toky.

9.  Koppo3sus merainos. Kinaccudukanusi KOppo3HOHHBIX IPOILIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuueckass KOppo3us. AHOIAHOE OKHCIEHHE MeTalja M KaTOJHOE BOCCTAHOBJICHHE
OKHCITUTEJISL.

12. TIpumepsl KOppO3uH B KHCIION cpesie U aTMOc(hepHOi KOppo3uu.

13. CkopocTh KOppO3HH.

14. 3amuTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUYECKHE CIIOCOObI 3aIUThl OT KOPPO3UU METAIJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBAaHMUECKUI AIIEMEHT.

18. Xumuueckue MCTOUHUKHU TOKA. AKKYMYJISTOPBI.

19.

XuMHYeCcKHe HCTOYHUKH TOKA. TOINIMBHBIE DJIEMEHTEL.



IMPUJIOKEHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘IHaH arrecranusa UMECT ICIBIO OHpCI[eJII/ITb CTCIICHb JOCTHXCHUA
3aIUIAHMPOBAHHBIX PE3Y/IbTATOB OOYYECHHMSI IO TUCHIUILIMHE 32 OMPEACIICHHBIN IEpHO 00yIeHHUS.

a) Ilnanupyemble pe3yJabTaTbl O00yYeHUS] M OLIEHOYHBIE CPeACTBA IS NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHIO U NPAKTUKY JJIA pEIICHUA MHXXCHCPHEBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHUS HAYYHBIX TCOPUI;

- METOJbl  TEOPETUYECKOTro H
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHY:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHCTEMA, TEPMOJAMHAMUYECKHE IapaMeTpbl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOAUHAMUKH.
2 OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
3 OHranbnud. 3akoH ['ecca U cneACcTBuUs U3 HETO.
4 OHutponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.
5 Oueprus ['m66ca. HampaBiieHus XUMHYECKHUX MPOIIECCOB.
6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpupasi.
7. CKOpOCTh peakliui U METObI €€ PeTyITUPOBAHMUSL.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.
9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

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

11. KaranusaTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbI KaTains.

12. Xumuueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmemenne xumuyeckoro pasHosecust. [Ipunnun Jle Illarense.

14. PactBopbl. CiocoOB! BbIpa)keHUsI KOHLEHTPAIlMK PacTBOPOB.

15. PactBopb! 31ekTpoianToB. CTeneHb U KOHCTaHTa 3IEKTPOIUTUYECKON TUcCoraluu. 3aKOH

pa3basnenus OcTBanb/aa.

16. Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

17.  PactBopumocTts. IIpousBeneHue pacTBOPUMOCTH. YCIOBHE OOpa30BaHHs U PACTBOPEHMS
OCaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuinbaeie u 1u1o(oOHbIE KOIIOUIBI.

21.  CTpoeHHe KOJUIOMIHBIX YaCcTHII.

22.  Koarynauus KOJUIOUAHBIX PacTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBa BemiecTB. Kitaccudukamust OKUCIUTEIHHO-

BOCCTAHOBHUTCJIbHBIX peaKuHﬁ.




CtpyKTypHBII

IInanupyemMsble pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeaCcTBa
KOMITETCHIIUH 00yuemms
24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbl Dapajies. DIeKTPOHBIN MOTEHIIHAI.
25. INanpBanm4eckwmii 3emenT Jlanusms Sdxko0u.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHne 3eKTpoIn3a.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBINA MPOLECCHl IPHU JIEKTPOIN3e pacTBOpoB. [IprumeHnenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl kopposun. CriocoObl 3alIMTH METAJUIOB OT KOPPO3HUHU.
YMetb - pemiaTb ~ pacyeTHblE  3aJauM Ilpumepnvle npakmuueckue 3a0anua 0n:a IK3amMena:
MIPUMEHUTENHHO K Marepuany 1. Hammcatrh 51eKTpOHHBIE ypaBHEHHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
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. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHeHHsI peakmuii ruaponm3a coneit: KsPOs; NaxSOs;
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: @(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKMCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

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

6. HammcaTtp »JIeKTpOHHBIE YpaBHEHHS DJIEKTPOJHBIX MPOIECCOB, yYpaBHEHHE CyMMAapHOM
TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralibBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTPalUuu
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 peakiMii TUAPOIH3a B MOJIEKYISpHOM U noHHOM BHe: Al2(SO4)3, KCI,
Na2SOs.

9. Hamucath SJEKTpPOHHBIC YypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOH
TOKOOOpasyrome peakiuu, BHMUCIUTh DJC raapBaHUYECKOTO AJIEMEHTA, €CIM KOHIIEHTpaIluu
MIOHOB METAIIIOB paBHbI: [ZNn?*]=0,01 mMomns/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. HamucaTh S7I€KTPOHHBIE YpPAaBHEHHUS AJIEKTPOAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpasyromeit peakiuu, BeIYHCIUTh, DJIC ralbBaHMUYECKOTO AJIEMEHTa, €CIM KOHIEHTPAlUU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

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

12. 3aKkOHYNTH YpaBHEHHUS pEaKIMii, HAIIMCAB X B MOJEKYJIIPHOM ¥ HOHHOM BHJIE:
MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD MpoTekanus peakiuu CaOw) + 2 Cp) =
= CaCs (x) + COq), AHr = 460 x/Ix npu craniapTHBIX yciioBusiX. 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. CocraBbTe ypaBHEHHSI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:
KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Omnpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTh npoTekanus peakiun 2 Cl ) + 2 H20
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZAapTHBIX ycloBHsX. Paccumraiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons K; S(H20)=189 JIxx/moas-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Hanucatps ypaBHEHHsI peakiinii ruaposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COa.

17. CocraBbTe ypaBHEHHSI OKUCINTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:
K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi mporekaer mo ypaBHeHuo Hz ¢ + 2 @) = 2 Hly. Havanbnas
KOHIEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo CkonbKO pa3 M3MEHHUTCS 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
Hauana peaknuu, eciu S(CS2)=151 Jlx/monb K; S(02)=205 Ix/moib-K; S(CO2)= 213 Jx/MonbK;
S(S02)=248 JTxx/monb-K.

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

22. Omnpenenute TEPMOAMHAMUYECKYIO BOBMOKHOCTB TIPOTEKAaHUs peakiuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x>k npu craHAapTHBIX YCIOBUsX. Paccuurtaiite Temmneparypy
Havaya peakiuu, eciu S(ZnS)=58 JIx/mons K; S(02)=205 Jx/mons K; S(ZnO)= 44 JIx/mons K;




CtpyKTypHBII

IInanupyemMsble pe3ysbTaThl

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

23. HauanpHbIe KOHIIEHTPAIIMHN UCXOIHBIX BemecTB B peakiuu: 2 SO () + Oz () = 2 SO3 (1) 011N
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1 O2. Bo cKoJIBKO pa3 H3MEHUTCS] CKOPOCTH PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monn/1 SO2?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThio 1,153 1/MA
coaepxutcs 312 r HsPOa. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnanets - HaBbIKAMH MPUMEHEHHUS OCHOBHBIX Ilpumepnsvie npakmuyueckue 3a0anus 01 IK3IAMeEHA:

XUMHAYECKUX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. dnsa peakunu CHy ) + CO2 ) = 2 CO () + 2 Hz () onpeenute BO3MOKHOE HAIpaBICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLIWU IPH CTAaHJAPTHBIX YCIOBUSAX W MpH  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 TemnepaTypy Hayaia peakium.

2. BeIpa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIUi
Nowy + 3 Haoey = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBiIeHHE CMEIIEHUS XUMHUYECKOTrO
PaBHOBECHSI STHX PEAKLUi: a) MPHU MOHKEHHH TEeMIIepaTyphl, €CIIU JaBICHHE OCTOSHHO; 0) mpH
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

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 ruaponusy: NapSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THUIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3omb ruapokcuaa Maraus nonydeH myrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl2 u
0,028 1 0,005 . pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CUITy U ONpPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
NPOTEKaHUsS pPEaKLUWU TpPH CTAHAAPTHBIX YCIOBHUSAX, MCIOJIB3Ysl 3HAUEHHUS OKHCIUTENBHO-
BOCCTaHOBUTENBHBIX MoTeHIHamoB HJ + H3POs — Jo + H3PO3 + HO.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Ompenenute yObUIb MacChl aHO/A MPHU KOPPO3UHM B KUCIOM cpexne 3a 20 MHH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTE MIEKTPOHHO-MOHHBIE YPABHEHUS SJIEKTPOJIHBIX MPOLECCOB (aHOI MHEPTHBIN) U




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3yabTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIICH mpu dnekTponuse pactBopa CoSOs,
Beruuciure pakTryeckoe KOJMYECTBO METalIa, OJyYEHHOTO Ha KaTOoJIe PH JIEKTPOIIH3E
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 mpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIUN, IOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMWSL:

[TpomexxyTouHasi arrecTanus IO IUCHHUIUIMHE «XHUMHUS» BKIIOYACT TEOPETUYECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIQJACHUH, IPOBOAUTCS B (hopMe
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 oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — OOyyaroluiicss JEMOHCTPUPYET BBICOKUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, TIPUMEHSET UX B CUTYalIUAX MOBBIIICHHON CIIO)KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOydYaroIIMICS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUUTENIbHBIE OIMMOKHM, HETOYHOCTH, 3aTPyJHEHHs TP aHAJUTUYCCKUX OIEpaLusX,
NepeHoce 3HaHUI U YMEHHI 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 OTACNBHBIX 3HAHWW, yMEHHWI, HAaBBIKOB, OOydYaroIIUiiCs
WCIBITHIBACT 3HAYUTENbHbIC 3aTPYJHEHHS MPH OMNEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TPU HUX
NepeHOoCce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeY/0BJIETBOPUTEIbHO» (2 0amia) — oOydJaromuiicss JeMOHCTPUPYET 3HAHUS HE
O0onee 20% TEOpPETHUYECKOTO MaTrepHalia, JOMyCKaeT CYIICCTBCHHBIC OIMMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OIICHKY «HEeYyI0BJIETBOPUTENbHO» (1 Oamr) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIPOU3BENCHHS U OO0bACHEHHs HH(pOpMAIMKM, HE MOXET IoKa3aTb
WHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1ad.



