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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHus: aucuMIUIMHBL «OO1Iass MW HeopraHUYecKas XUMHUS» SBISETCS
dopmupoBanue (pyHIaMEHTATBHBIX 3HAHUN B 00JaCTH COBPEMEHHON XHWMHUH, BKIFOUYAIOIIHX
OCHOBHBIE TMOHSTHSI, 3aKOHbI W 3aKOHOMEPHOCTH, ONHCHIBAIOIINE CBOWCTBA XHWMHUYECKUX
COCIMHEHUH; Pa3BUTHE HABBIKOB CAMOCTOSATEIHHOW PaOOThI, HEOOXOMUMBIX IJII MPUMCHCHHS
XUMHUYECKHX 3HAHUUM MPU M3YUYEHUU CIELHUATbHBIX JUCHUIUIMH U JajbHEeHIIed MpakTH4ecKoi
JESTEIILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Huctumumaa O0mast 1 HeopraHuyeckast XMMUSI BXOJHUT B 00513aTeNbyI0 YacTh y4eOHOTO
11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

beszonacHoCTh KH3HEACATETLHOCTH

Okonorus

MopenupoBaHue NporeccoB U 00bEKTOB B METAJLTYpTrUU

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

OCHOBBI METAITYPrUYE€CKOr0 MPOU3BOACTBA

duznyeckas XUMHS

duznyeckas XUMUS MUPOMETAIITYPTUUECKUX [TPOLIECCOB

MarepuanoseneHnue

OCHOBBI MUHEPAJIOTUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMs MUCHMILIMHBI (Moayiysi) «OOIias M HeopraHUuYecKas XMMUs»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CrnocobeH pemaTh 3agayd NpOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHbIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKHX 3a1a4

OIIK-1.2 Pemraer cranmapTHele nOpoQecCHOHATbHBIE 33aJaud C NPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUYECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00b€EM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 58,1 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTenbHas pabora — 50,2 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o |KonTaKTHAS pabota E 5 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 ©|caMOCTOSATENbHOI | ycrieBaeMOCTH U
JIACIMTUTHHBI 5 S ., | kommereHnnu
O s g £ paboThI TIPOMEKYTOYHOM
nab. | mpakT. [ 3 &
Tex. p z'g aTTeCTalun
3aH. | 3aH. |Q &
1.
- oopmiieHuE
oT4eTa 1o
nabopaTopHOi
patore; 3amura
- pereHne .
nabopaTtopHoi
JIOMAIITHETO £6OTS OIIK-1.1,
1.1 Xumuueckas TepMOTHUHAMHUKA 4 2 6,9 3amanns No 1; P ) OIIK-1.2,
) Jomamnee OITK-1.3
3amanne Neo 1. ’
CaMOCTOSITETTEHOE
Tectuposanue.
U3ydeHHE
yaeOHOI 1
Hay4YHOM
1 JUTEPATYPBI.
- ohopmieHue
oTdeTa Mo
nabopaTopHOM
pagore; 3amura
- perieHne .
p nabopaTopHO
JTIOMAITHEro aGOThL OIIK-1.1,
1.2 Xumnueckas KWHETHKA 4 2 6 3agaHus Ne 2; p ) OIIK-1.2,
) Jomarrnee OITK-1.3
3amanne No 2. '
CaMOCTOSITETbHOE
Tectuposanue.
U3ydeHHe
yueOHOI u
Hay4HOU
JIUTEPATYPBI.




- ohopmieHUE
OTYETA I10
nabopaTopHO’
padore; 3amura
- pettierue nabopaTtopHOi
JIOMAIIHETO AGOTEL OIIK-1.1,
1.3 PactBOpHI 16 8,3 3agaHus Ne 3; P ) OIIK-1.2,
JlomarmHee
- OIIK-1.3
3aganne Ne 3.
CaMOCTOSTEIBHOE
Tectuposanue.
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPBI.
- ohopmieHHE
OTYETa 110
nabopaTopHO’
pa6f) . ﬂa6ialajtlTP:)TaHor71 OIIK-1.1,
1.4 [TucriepcHbIE CHCTEMBI 2 2 8 patop OIIK-1.2,
CaMOCTOSITEIIBHOE paboTHI.
OIIK-1.3
H3y4eHHE Tectuposanue.
yuebHOi U
Hay4yHOU
JUTEPATYPHI.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
padore; 3amura
- petueriie nabopaTtopHoi
15 JIOMAIIHETO §6OTII>)I OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 2 12,7| 3aganus Ne 4; P ) OIIK-1.2,
JlomarnHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.,
CaMOCTOSITEIBHOE
Tectuposanue.
H3yUYCHHE
yueOHOH H
Hay4HOU
JUTEPATYPBHI.
- oopmiieHUE
OTYETA I10
nabopatopHoi
pabore; amuta
- petuierne J1ab0paTOPHOM
JIOMAIITHETO £6OTIE OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 6 6 8,3 3amadus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3ajganne Ne 5.
CaMOCTOSITENBHOE
Tectuposanue.
U3yuCHHE
yuebHO u
Hay4HOU
JIUTEPATYPHI.
Hroro no pazneny 36 | 18 50,2
Hroro 3a cemectp 36 | 18 50,2 JK3aMeH
Hroro no aucnuminuze 36 | 18 50,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBanus AucCHUIUIMHBL «OOIIas W HeOpraHuyeckass XUMUS»
OpUMEHSeTCs  TPAJAMLUOHHAS  MH(OPMAIIMOHHO-KOMMYHUKALIMOHHAs  00pa3oBaTeIbHbBIC
TEXHOJIOTHH.

Jlekumu IpoxoAT KaK B MH(GOPMAIIMOHHOH (opMme, I1e UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHUE MaTepuana B JAUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (hOpMe JEKIMii-Oece bl MiIN IUajora ¢ ayAUTOPHEH, JTeKIUi
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYIbTALUMA, TJ€ TEOPEeTUYECKUIl
MaTepuai 3apaHee BBIJAETCSl CTYJEHTaM JJIi CaMOCTOSTEIbHOIO M3Y4YEHMs, AJIs MOATOTOBKU
BOIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS TPOXOIUT IO TUITY BOIIPOCKI-OTBETHI-AUCKYCCHUS.

[ToMrMO 3TOTO B JIGKIMU MOTYT HCIOJB30BATHCS AIIEMEHTHI MIPOOJIEMHOTO M3JI0KEHHUS.
Ocoboe MecTo B mpolecce MpernofaBaHUs TUCHUIUIMHBI «XHUMHs» 3aHUMAIOT JIEKIUH C
UCIIOJIb30BAHUEM JIEMOHCTPALMOHHOTO XHUMHUYECKOIO0 HKCIEPUMEHTa, KOTOPBIA IO3BOJSET
HauOoJsee MOJIHO peaqn30BaTh METOJ MPOOJIEMHOTo OOydeHUs 4epe3 MOCTaHOBKY MpOOIeM C
MMOMOUIBIO IEMOHCTPALIMI SIBJICHUI, PEAKLIMI HIJIH TTPOLIECCOB.

Jlna peanuzanuu HHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASTCS JEKLUUU-BU3YyaIN3allUM, B XOA€ KOTOPBIX U3JI0KEHUE TEOPETUYECKOrO0 Marepuasa
COTPOBOXKAAETCS MPE3CHTAIIUEH.

JIekuMOHHBIN MaTepuai 3aKpervisieTcsl B X0Je J1a0opaTOpHbIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa IPOBOAMTCA C peajbHBIMU XMUMHUYECKUMHU BemlecTBamu. Ha maGopaTopHbIX
paboTax BBHIIOJIHSIOTCS TPYIIIOBbIE WIM MHAUBHUAYaJIbHbIE 3a/laHus 10 IpoiaeHHoN Teme. [Ipu
MPOBEJCHUH JTA0OPATOPHBIX 3aHITUN HCIOJNB3YETCS METOJ KOHTEKCTHOTO OOY4YEeHHS, KOTOPbIi
MO3BOJIIET YCBOUTH MaTepuajl IyTeM BBISBICHMS CBA3€H MEX1y KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, 1enecooOpa3HO UCIOIb30BaTh TEXHOJOTHIO KOJJIEKTUBHOIO
B3anMooOyueHus (mapHyro paOoTy) Tpex BHUAOB: CTaTHYECKas Iapa, JWHaAMUYecKas Tmapa,
BapHallMOHHAs [apa; COBMeLas €€ C TEXHOJOTHeH MoJyibHOro oOyueHus. BbimomHUB
OKCIIEPUMEHT, oOyuaromuecs G(OpMYIUPYIOT O0OOOIIEHHBIE BBIBOJBI IO CEPUH  OIBITOB,
UCTIOJIb3Ys TPUEMbI aHAJIOTHUH Y CPAaBHEHHUSL.

CamocrosiTenbHass paboTa 00ydaromIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIe
(bopMbl yueOHOH JesATETbHOCTH: BBIMOJIHEHHE JOMAIIHUX 3a/aHuil, 3aBepiieHne o(opMIIEHUs
71a00paToOpHBIX padOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIOJHUTEIHHOIO
MaTtepuaja Mo ydeOHMKaM M TOCOOHsSM, uYTeHHe M MNpopaboTKa HAay4yHOW IUTepaTypbl B
OubMoTeke, Harcanne pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM arrectanuu.CamocTosiTeNnbHas paboTa 0OydaroUIMXcsl JODKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUYECKOT0 MaTepHasa, U3JI0)KEHHOTO MperoiaBaTesieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSTEIbHOE H3yu€HUE, Ha MOJrOTOBKY K JIAOOpPaTOpPHBIM 3aHSATHUSM,
BBINOJIHEHHUE JIOMAIIHUX 33/1aHUH U MOATOTOBKY K pyO€KHOMY U 3aKIIOYUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHnH pyOexKHOTO U 3aKJIFOUUTEILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMU, CTOSLIUMU
nepesa MpenojaBareieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHWIBHOCTH, 00bEeMa, TITyOHMHbI
3HAaHUU, YMEHUH, HaBbIKOB, MMOJIYY€HHBIX IIPU U3yYEHUU Kypca Hapsay C BBISBJICHHEM CTEIEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH NOJTYYEHHBIX 3HAHUH, YMEHUI 1 HABBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPE/ICTBA TMO3BOJISIIOT AKCIEPUMEHTHPOBATH C HOBBIMHU
dopmamu KoHTpOs. OOyyaromuMesl MpeAIaraloTcsl TeCThl U 337a4d B DJIEKTPOHHOM BHJE, C
ABTOMATU3MPOBAHHOW CHCTEMOH NpoBepku. B oTiivume OT OOBIYHOrO TECTHUPOBAHUS TaKOM
Croco0 KOHTPOJS TMO3BOJISIET CTyJIEHTaM B J000€ BpeMsl NMPOWTH TECT, MPOAHAIN3UPOBATH
OIIMOKHU U IPONTH TECT BTOPUYHO.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. OcuoBsl xumun: yuconuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UHOPA-M,
2014.-560c.: - (Beicmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - - TeKcT: 3JeKTPOHHBIHA.

2. Heoprannveckas xumus . yueOnuk / T.B. MapreinoBa, M.1. Cynonunkas, 1O.C.
AreeBa. — Mocksa : UH®PA-M, 2018. — 336 c. + Jlon. Marepuansl [DIEKTPOHHBIH pecypc;

Pexxum noctyma: http://new.znanium.com]. — (Beicmiee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JIOCTYyTIA:
https://new.znanium.com/document?id=302331 - Teker : onekrponnsni. - URL:

https://new.znanium.com/document?id=302331

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Maxorkuna, E. C. Tlpaktukym 1o oOLIeH W HEOPraHWYECKOH XUMHH | Yy4eOHOe
nocobue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - MarauToropck : MI'TY, 2016. - 1
anektpon. ont. jguck (CD-ROM). -  3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true - MakpooObeKkT. - TeKCT : AJIEeKTPOH-HbIH. - CBENEHUS JOCTYITHBI
takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBopsl : yue6HOe mocodue / E. C. Maxotkuna, M. B. Illy6una, C.
A. KpsutoBa ; MI'TVY. - Maraurtoropck : MI'TY, 2014. - 1 snektpon. onrt. quck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true - MakpooObekT. - TeKkcT : 371eKTpOH-HBIA. - CBeOeHUsT JOCTYITHBI
takke Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue 3JeMEHTH U MHUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxortkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ Turya.  o9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true - MakpooObekT. - TeKkcT : 371eKTpOoH-HBIH. - CBeOeHUsI JOCTYITHBI
takke Ha CD-ROM.

4. Maxotkuna, E. C. Knaccuueckue metoapl aHanmuza . yueOHoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 31eKTpoH. ONT. JHCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true - MakpooObekT. - TeKkcT : 37eKTpoH-HBIA. - CBeOeHUsT JOCTYITHBI
takke Ha CD-ROM.

5. Kpatkwii cnpaBo4HUK (u3uKO-xuMu4eckux BenmuuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeesa; non pea. A. A. Pasaens, A. M. [TonomapeBoii. -
10-e u3n., uctp. u gomn. - CII6. : Ban denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. -
TekcT: HemocpeICTBEHHBIN.

6. M3Bectust BbICIIMX YYeOHBIX 3aBeACHUH. XHUMHUA M XUMHUYECKas TEXHOJOTHS:
Hay4HO-TexHHYeckui xypHas — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:
1. MaxotkuHa, E. C. [IpakTukym no o01ieii 1 HeopraHMuecKo XuMHUH : yueOHoe


http://znanium.com/bookread2.php?book=421658
http://www.dx.doi.org/10.12737/25265
https://new.znanium.com/document?id=302331
https://new.znanium.com/document?id=302331
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
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nocobwue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - MarauToropck : MI'TY, 2016. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true - MakpooObekT. - TeKCT : 3JIeKTPOH-HbIH. - CBEIEHUS JOCTYITHBI
takke Ha CD-ROM.

2. Maxotkuna, E. C. Komtonano-aucrnepcubie cucreMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snextpoH. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true - MakpooObeKkT. - TeKCT : 3JIeKTPOH-HbIH. - CBEIEHUS JOCTYITHBI
takke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 3JICKTPOJIMTOB U HEAJIEKTPOJIMTOB : yueOHoe mocooue / E.
C. Maxotkuna, M. B. lllyouna, C. A. Kpsutosa ; MI'TY. - MarauToropck, 2012. - 87 c. : Ta0m. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true - MakpooOBeKT. - TeKCT : 3JIeKTPOHHBIN. - IMeeTCsl meYaTHbII aHaJIoT.

4. MaxotkuHa, E. C. Dnementsl V-VIII rpynn nepuoanueckoil cucteMbl XUMUYECKUX
anementoB [I. . Menpeneesa : mabopatopusiii mpaktukym / E. C. Maxorkuna, M. B.1lly6una ;
MI'TVY . - Maruutoropck : MI'TV, 2018. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true - MakpooObekT. - TekcT : 31MeKTpoHHBIH. - CBEICHHS OCTYITHBI
takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneuenne

Haumenosanue o
1o Ne norosopa Cpox aeicTBuS JIUIIEH3UN
7Zip CcBOOOJIHO 0eCCpOUHO
FAR Manager |cBo6oaHO 06eccpoyHO
Bpaysep Yandex|cBo6otHo 06eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HaspaHwue Kypca Ccruika
DnekTpoHHbIe pecypcbl ondarnotexku MI'TVY |https://magtu.informsystema.ru/Marc.html?local
uMm. ['.11. HocoBa e=ru
Poceutiickas T'ocynapersennas Guomotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
denepanbHOE roCyJJapCTBEHHOE
oropkeTHoe  yupexaenne «Demepanbubiit| URL: http://wwwl.fips.ru/
WHCTUTYT MIPOMBIIIITICHHON

Nudopmannonnas cucrema - EnuHoe okHO
JOCTyTa K HHGOOPMAIIMOHHBIM pecypcam
ITouckoBas cucrema Axagemus Google
(Google Scholar)

Harmmonanbuasa
unpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuit HHJEKC HayJIHOT'O

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

URL: https://scholar.google.ru/
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DjekTpoHHas 0a3a mepuoauYecKux m3manuii East View
Information Services, OO0 «MUIBHUC»
9 MaTepHaJIbHO-TEXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

VY4ueOHble ayqUTOpPUU JUIA TPOBEACHHS 3aHATHH JIeKIUOHHOro Ttuma. OcHamleHue:
MynbTUMEIMIHBIC CPEICTBA XPAHCHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMAIIUH.

VYueOHble ayqUTOPUHM JUISL TIPOBEACHUS JIA0OPATOPHBIX 3aHATHI, TPYIIOBBIX W
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJISI M TIPOMEXKYTOYHOW aTTECTaIUH.
Ocnamenue: OOopynoBaHuE ISl BBIMOJHEHUS JIA0OPATOPHBIX PAaOOT, XUMHUYECKas MOCY/a,
peakTuBbl, HarsqHpie MaTepualibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

[Tomemenuss  nas  caMOCTOSATENBHOH  paboThl  oOydatomuxcs.  OcHaieHue:
[Tepconanbubie KoMIbIOTEphl ¢ makeroM MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIIOHHO-00Pa30BaTENbHYIO CPETY YHUBEPCUTETA.

[Tomenienuss Juis  XpaHeHHS ¥ HPOPHIAKTHYECKOTO OOCITYXHBAHUS Y4eOHOTO
obopynoBanusi. Ocnamienne: Cremnaxu, ceddsl s XpaHEHHs y4eOHOro OOOPYHIOBAHMS.
WHCTpYMEHTHI JUIsi pEMOHTA JIa00PaTOPHOTO 00OPYIOBAHMSL.


https://dlib.eastview.com/

IIpunoxenne 1

6. YueOHO-MeTOoquYeCcKoe o0eceyeHne caMoCTOsATeIbHOI padoThl 00y4a0IMXCs

CamocTtosTenpHas paboTa OOYyJarOMIMXCS TMOApa3NIesieTcss Ha ayAHTOPHYIO, KOTOpas
HpOI/ICXOI[I/IT KaK BO BpeMSI na6opaTopHHx SaHSITI/If/’I, TaK U Ha IIJIAHOBBIX KOHCy.]IbTaI_II/ISIX, 1 Ha
BHEAYJIUTOPHYIO, IPOUCXOSAIIYIO BO BpeMsI MOATOTOBKH CTYICHTAMH OTYETOB 110 JIJA00paTOPHBIM
3aHITUSIM U BBIIOJIHEHMS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOATeNnbHas paboTa OO0y4aIOMMXCS MPEANONaracT IMPOXOXKICHUE
TECTHPOBAHUS [0 KaXIOMY pa3lely JAUCHUIUIMHBL TecThl BKIIOYAIOT TEOPETUYECKHE U
IPaKTUYECKHE 3a/IaHMs, OTBETHl HA KOTOpPbIC TPEOYIOT IIIyOOKOro MOHMMAHUS W3YYECHHOIO
Mmareprana. TecTbl MOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeaiaraerTcs 4eThbipe
BapUaHTa OTBETOB, CPEIU KOTOPBIX OJWH HIIM HECKOJBKO MPaBMIbHBIX. OOpaboTKa pe3yabTaToB
OCYIIECTBIISICTCS MyTEM COIOCTABJICHUS IOJYYCHHBIX PE3yJIbTaTOB C ATAIOHHBIMH U TPOTEKACT
0YeHb OBICTPO. MakcHMalTbHOE KOJIMYECTBO OAIIOB B KaXKaoi Teme Kypca — 10.

BapuaHThl TEeMATHYECKHMX TECTOBBIX 32/IaHUI VISl TEKYLEr0 KOHTPOJIA
XumMn4yeckasi TepMOJAUHAMUKA

B Tectax mo Teme «XuMudeckas TepMOJIMHAMHUKAY: TIEPBBIC IIECTh 33JIaHUH OLICHUBAIOTCS B
0,5 6amna, cegpmoe — B 1 0al1, a BOCEMOE, IEBATOE U IECATOE 3aaHusd — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHBIC PEareHThI
06) IPOAYKTHI XMMHUYECKOH peaKkIiuu
B) PpEaKUMOHHBIN COCY]l
I') HCXOIHbIE peareHThl U MPOAYKTh PEaKLIUU
2. TlepBerii 3aK0H (TIepBOE HAYAII0) TEPMOTUHAMUKHA MAaTEMAaTHUECKU 3aITCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

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

3. B sKk30TepMuUecKkoil peaxium:
a) DHTAJIBITHS PEaKIMOHHOM cucTeMbl ToBbImaercs (AH > 0)

0) TermoBoii 3 ekt peaknuu orpuriatencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI IOBBIIIAETCS

4. CranaapTHble TeIUIOBbIe () ()EKTH TPUHATO 0003HAYATH:

a) AUcr B) Q 1003°"
6) AHozgg F) AHct
5. Kakwe u3 npuBeCHHBIX PEAKIHI SBISIOTCS SHIOTCPMHUUCCKUMU?
a) 1/2 No+ 3/2 H,= NH3; , AH = — 46 K]I»/Mo1b
6) Hy+4/2 0,=H;0, AH = -242 K]Ix/monb
B) /2 N+ 1/2 02=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I:x/Mo1b

6. Kakas u3 HanmMCcaHHBIX HIKE PEaKIUid OTBEYACT TEIUIOTe 00pa3oBaHUs OKcua a3zoTa ( || ) B
CTaH/IapPTHBIX YCIOBUSAX?



a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUO () + C (rpagur) = CU (o + CO (y, morsmotmiiock 22 kJIk TEMIOTHI.
DHranbpnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenienre BO3MOXKHOE HaIrpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIIMHM MPH CTAaHIAPTHBIX YCIOBHSX M TMPH TEMIIEpaType
627°C.

BemtectBo AH®9s (K[Ix/Momn) S°9s  (dx/Monp*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs OHHepruu [mOOca TpH CTaHJAPTHBIX YCIOBUSX, IIPH
temneparype 627°C u Temmneparypy Hayaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHseTcs SHTPOMHUS NP Pa3NI0oKEHUU KapOOHaTa Kalblns?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs T) HE 3HAI0
10. lanHast peakims:
2KCl10; (TB) —2KCl (TB)+302 o) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarnpaBJIeHUU ') HE 3HAI0

XuMHu4yecKass KHHETHKA

B Tectax nmo teme «Xumuyeckass KHHETHKa»: [IEPBOE, BTOPOE, TPEThE, UETBEPTOE U MATOE
3agaHus orieHuBatotcs B 0,5 6asuia; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
OJWHHAIaTOoe — B 2,5 Oaia.

Tecr Ne 1
1. Pazgen xumMuM, U3y4armuid CKOPOCTH U MEXaHU3Mbl XUMHUUECKHUX PEaKIUii, Ha3bIBaeTCs
a) XMMHUYecKast TepMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHKA
2. CkopoCTh XMMHUYECKOH pEaKIiu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJIHOCTBIO PACXOyeTCsl OJTHO U3 UCXOJHBIX BELIECTB
0) M3MEHEHHEe KOJIMYeCTBa BEUIECTBA PEareHTOB (WM MPOIYKTOB) pEaKIMH B E€AUHUILY
BPEMEHHU B €JMHULE 00beMa
B) KOJIMUYECTBO BEILIECTBA MIPOAYKTOB PEAKIIMM K MOMEHTY OKOHYAHUS peaKIUu
3. B Kakux eJMHMIAX BBIPAXKACTCS CKOPOCTh XMMUYECKOH peakiuu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB? C
4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHii?
a) OT IPUPOJIbI PEATUPYIOLINX BEILECTB



0) oT TemIepaTypsl
B) OT 00beMa PEaKIIMOHHOTO COCy/Ia
5. CocrossHHE XWMHYECKOTO pPABHOBECHS OOPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOTYKTOB PEAKIIH
0) SHepruei akTUBH3aUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceIBaeTcsl BRIpOXKEHHE [T CKOPOCTH PEaKIUH
4 NO ™t 6 H,O =4 NHg(r) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H.0]°
7. Kax 3anuimeTcs BeIpakeHuUE JUIsi KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
8) Kr = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha JuarpaMMe ToKa3bIBaeT 3HaUYeHUe TerioBoro 3ddexra peaknun?
a)l

B) 3
1 | 3

v

XOJl peakuu

9. UYro MOXKHO cKa3aTh O peakiiu, N300paKeHHOH Ha 1uarpamMMe K Bornpocy 8?

a) DK30TepMUYECKast peaKIIus

0) sHIOTepMUYECKast PeaKIIHs

B) pEaKIIHsI OMKCHIBACT COCTOSTHAE PaBHOBECHS

10. PaBuoBecwue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIIaeTcs BICBO.

a) PU MOHMWKEHUU TeMIIEPaTyphl

0) IpH MOBBIILIEHUU TEMIIEPaTyphl

B) IIPH MOBBIIICHUH JIaBICHUS

11. JInsa peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIi TemIiepaType KOHCTaHTa PaBHOBECHS

pasHa 0,8. PaBHOBecHast KOHIIEHTpalus BoJopoJa paBHa 1,2 MoJb/11. BeruucauTe UCXOIHYIO

KOHIICHTPAIIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI
B Ttecrax mo Teme «PacTBopbl»: mepBoe 3aaHNe OIeHUBaeTcsl B 1 Oaiur; BTopoe, TpeThe,

YeTBEPTOE, IIATOE U 1IecToe 3aaHus - B 1,5 6amia; cenpbMoe, BOCbMOE, AEBATOE U AECATOE — B
0,5 6amna.



Tect Nel

1. s ypaBuenus peakiun Cu SO, + KOH —... cokpaliieHHOe HOHHOE ypaBHEHHE 3aITUIIETCS B
BUJIE

1) 2K*+ S04 = K,SO,

2) Cu®* +S0,% + 2K" + 20H™ = Cu(OH)2d + K,S0,

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H™ = Cu(OH).4
2. Macca (B 1) xinopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins noxasnenus runpoiunsa xiaopuga xpoma (I1I) cnemyer

1) no6GaBHUTH CONIAHYIO KUCIOTY

2) 100aBHTH MIECTOYb

3) pas30aBHUTH PaCTBOP BOAOM

4) TMOBBICUTH TEMIICPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBICHHBIM M3 TUAPOCYIb(haTa KalblMs U BOJBI, CyMMa
K03 PHUIIMEHTOB B ypaBHEHUH HEOOPATUMOW AMCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTB OKcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Onpenenute Ipon3BencHHE
pactBopumoct Ag2C,04

1) 5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOT'0 BEILIECTBA — 3TO OTHOILLICHHE

1) macchl BelecTBa K Macce BObI

2) KOJMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoIMYECTBa BEUIECTBA K 00BEMY PacTBOpa
8. K cmaObiM 31eKTpoIMTaM OTHOCUTCS ...

1) THAPOKCHT aMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpHUa KaabIHs

4) MmapraHioBas KHCJI0Ta
9. I3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEIOYHYIO HIIH KACITYIO CPEy.
IIpnunrHO¥ 5TOTO ABISAETCA ...

1) snextponu3 conei

2) JUCTIPOIIOPIIMOHUPOBAHUE COTEH

3) ruapaTtupoBaHuUE coyiei

4) Tuaponu3 couen
10.3nauenne PH uncroit Bojs! ipu 25°C cocrapisieT

1)1 2)7 3)0 4) 10
MarnuTtoropckuii Texunaeckuil yausepeuret uM. [.J11.Hocosa

JAucnepcHble cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YSTBEPTOC 3aaHUS
OIICHMBAIOTCSA B 1 0ajur; msATOE U IISCTOE 3aJaHus - B 3 Oaia.

Tect Nel

1.  Vkaxure pazmepbl 4aCTHUI] KOJJIOUIHBIX CUCTEM



1) w™eHbiie 1 HM
2)  Gombire 100 HM
3) orl M mgo 100 am

2. Kakue HOHBI CHOCOOHBI BBI3BaTh KOATYJSIHUIO KOJUIOMAA, YaCTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moISApHBIC MOJIEKYIT

3. Jlnmga Kakoro 3JEeKTPOJIUTAa MOPOT KOAryJSIUH KOJUIOWJA C TOJIOKUTEIBHO 3apsKEHHON
YaCTULIEA NOJDKEH OBITH HANMEHBIITNUM?
1) xuopux kanus
2)  cynbbaT Kamus
3) oprodocdar kamus

4.  Muuenia 3051 HMEET CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOMW AJIEKTPOJIUT UTPAET POJIb MOHHOTO cTabuiau3aTopa?
1)  xmopun xene3sa (111)
2) BOda
3)  TUAPOKCHUI Kaus

5. Ilpu B3aumopeiictBum 20 mi 0,001 H wutpara ceurma (1) ¢ 10 M 0,02H cynsdara kanus
oOpa3zyercs 30ib cynbpara csunma (ll). K xakoMy smekTpoay MOJKHBI MepeMeniaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTpOH3e?
1)  HaxoAsTCsA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kaHomy

6. B aBe xonOsl Hammro mo 50 M 3018 THAPOKCHIA kenme3a. i Toro 4toObl BHI3BATh
KOaryJisIuio 3075 MoTpedoBaoch A00aBUTh: B mepByto — 5,3 mn 1H pactBopa xiopuna
kamust; B apyryio — 18,7 mum 0,001H pactBopa docdara natpus. Berumcioute mopor
KOAryJISIIIUH KaXKI0TO SJIEKTPOJIHUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbBIE nmpoueccnsl

B tecrax mo Teme «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MPOIECCHI»: MEPBOE, BTOPOE,
TpPEThe, UETBEPTOE U MATOE 3a/iaHus orneHuBaroTcs B 0,5 Oanna; mecroe — B 1 6awt; ceapMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OKUCIIUTENb — ATO aTOM, MOJICKYJIa UJIH HOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOIO CTENEHb OKUCIICHUS
2) TPUHUMACT DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. Iporiecc BOCCTAHOBJICHUSI UMEET MECTO B CIIydae, KOT/a ...
1) wHe#TpambHBIE ATOMBI IIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSHKCHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi] NOHA YMEHBIIIACTCSI
3) oTpuIaTEIbHBIH 3aps1 HOHA YBEIHUHUBACTCS
3. U3 npencraBieHHbIx HUKe peakinuii K OBP aucnponopinoHupoBaHus PUHAJICHKHT . . .
1) S+ 2HNO;3;=H,SO,4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BoCCTaHOBUTEISIM OTHOCATCS ...
1)  MeTamibl, BOAOPOI, YIIIEPOI
2)  aKTHUBHBIC HEMETAJLIBI
3)  syIeMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI



5. CreneHu OKUCIIEHUSI KUCIIOPOIa a) B BOZAE M 0) B MEPOKCHIIE BOJIOPOIA COOTBETCTBEHHO PABHHI .. .
1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCIIOH cpesie, BOCCTaHABINBAETCS 110 ...
1)  karmona Mn?*
2)  manramar-nona MnO,>
3)  okcmma mapranma (1) MnO
7. B peakiun, npotekarotieit mo cxeme CraSz + KNO3 2 K,CrO4 + KaSO4 + NO okucienuto
MOJIBEPIalOTCs CIAEAYIOUINE SJIEMEHTHI ...
1) a3oTucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma ko3¢ (pUIIMEHTOB B peakliuu, IpUBeIeHHOM B Borrpoce No 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunuento B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

BJIeKTPOXI/IMI/I‘leCKI/Ie CHUCTEMBbI
B Tecrax mo Teme ((QHCKTPOXI/IMI/I‘-IGCKI/IC CUCTCMbI»:. TIEPBOC, BTOPOC U IIATOC 3adaHUA
OLICHUBAIOTCA B 1 6ann; TPCTHC U YCTBCPTOC 3a/laHHA— B 1,5 6anna; meCToC U CEABMOC — B 2 Oaia.

Tect Nel
1. DnexTpoaHbIN TOTEHIIMA ONPEACISIOT 10 YPABHEHHIO ...
1) Hepu
cTa
2) Menn
eyeeB
a-Kna
neupo
Ha
3) Bonbn
MaHa
4) Appe
HUYyca
2. Paccumraiite DJIC ranpBanuyeckoro snementa Mg|MgSO,||CuSOy|Cu npu crangapTHBIX
YCIOBUAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKThl 00pa3yroTcsl Ha KaToJie IIPH AJIEKTPOJIM3e pacTBOpa HATpara cepedpa?
1) Bomop
on
2) cepeb
po
3) a3oTH
ast
KHCIIO
Ta
4) Kucno
pox
4. VYxaxute cyMMy K03 (DUIIMEHTOB B ypaBHEHUH AJICKTPOJIHM3a pacTBopa Hutpara meau (1)
1) 12



2) 11
3) 10
4) 8
5. Kakas #3 TPUBEICHHBIX OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMA IPOTEKAET
CaMOIPOU3BOJIBHO B MPSIMOM HAIIPABICHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+Na —-...
4) HCI+Cu—...
6. BblumciuTe Maccy IUHKA, MMOJYYCHHOTO IPU JJIEKTPOJIH3E Cyib(dara IMUHKA, KOTOPBIHA

poBoAuIIM B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-10
-4

2) 0,05
3) 0,013
4) 6710

7. IlpuBenute cxembl 3JEKTPOJHBIX IPOLECCOB M MOJIEKYJIPHOE YpaBHEHHE pEaKLuH,
NPOTEKAIOIIEH MPU 3JCKTPOXUMHUYECKOI KOppO3uH rajbBaHonapbl Zn|Mg B CepHOKHCIIOM
cpeze. B orBere ykaxure cymmy K03(h(pULHEHTOB B MOJIEKYIIPHOM YpaBHEHUH.

BHeayauTopHas camocToATeIbHAs paboTa 0OyJaAIOIIUXCA OCYIIECTBIIAETCS B BHIE
W3Y4YEHUS JIUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3/ieiny ¢ MpopadOoTKON MaTepuana; opopMIeHuUs
OTYECTOB 110 J'Ia60paTOpHBIM pa60TaM U BBIIIOJIHCHHUSA JOMAIITHUX SaHaHI/Iﬁ.

BapuaHTbl TeMaTHYeCKHX JTOMAIIHUX 3aaHui VIS BHEAYUTOPHOU caMOCTOSATEIbHOI
padoThI CTYIEHTOB 0 TeMaM

JlomatHee 3aganue No 1
1o reme «XuMHYeCKasi TEPMOJAMHAMHUKA)

B nmomamneM 3amaHuum mo TeMe «XHWMHUECKas TEePMOJWHAMHUKa»: TiepBas 3ajaaya
orieHuBaeTcs B 2,5 6asuta; BTopas — B 1,5 6anna; Tpethst — B 1 6a.

3azmaga Nel

Hus peakuyu CHy () + COy () = 2 CO () + 2 Hy () onpenenuTe BO3MOXKHOE HaIpaBICHUE
CaMOTIPOM3BOJILHOTO TEYCHHUSI PEAKIMU TPH CTAHAAPTHBIX YCIOBHUAX M Npu Temmepatype T =
927 °C, eciu TemmoBoit 3¢ eKT peakiiu 10 33aHHON TEeMITepaTypbl HE U3MEHUTCA. Y KaKUTE: )
BBIJICJISIETCS] VT TIOTJIOMIACTCST SHEPTHS B XOJI€ PEaKInu; 0) MPUUMHY HAWIEHHOTO W3MEHEHHS
sHTpomnuu. PaccunTaiite TeMnepaTypy Hauana peakiuu.

3azmaya Ne2

Beruncnaure temnoBoit addekr peakuuu: CaCy ) + 2 HoOqy = Ca(OH)2 ) + CoHa (v,
MOJIB3YSCh CTAaHJAPTHBIMH TEIUIOTAMH O00pa30BaHUS pearupyromux BemecTB. CKOIBKO TEIUIOTH
BBIJICJIUTCS UJTH MTOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3azmaga Ne3

ITo TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANUTE TEIUIOBOM 3(PEKT peaKIiu:
Hyp + COzq) = CO () + H2 Oy TepmoxumuyuecKkue ypaBHEHHS:

a)Ho ) +72 07 =H20 (, AH = -241,9 xJIx;

6) 2 CO () + 02 © = 2 COZ () AH = -566,2 KI[)K



JloMalHee 3aaanue No 2
o TeMe «XUMHYECKAd KHHETHKA»

B nomarHem 3ajaHum 1Mo TeMe «XHMHYECKas KMHETHKa»: MepBas 3ajadya OICHUBACTCS B
1,5 6anna; Bropas — B 0,5 6aia; TpeThs, 4eTBepTas u nstas — B 1 Gam.

3azaya Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) =2 COy (). HauanbHble KOHLIEHTpanuu
pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOPOCTb NPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSTCS CKOPOCTH
IPUMOM U OOpaTHOM peakIiy, €CII YBEIUYHUTD JaBJICHHE B CHCTEME B J1Ba pa3a’

3agaua No2

IIpu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peaklnio 3a 20MUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYMHT B PEAKIMIO NPHU
temmeparype 200 °C, ecnm TemmeparypHbIii KOSDOUIHEHT CKOPOCTH peakumn paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaKIHH?

3asaga Ne3

Haiigute HauanbHblEe KOHIEHTPALMKM MCXOJHBIX BEIIECTB W KOHCTAHTY paBHOBECHS
peaKkiuu:
Fe (n + H20 ) = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyrouyx BELECTB
pasusl: [H,0]=0,3momw/71, [H2] = 0,4 Mois/m.

3anaya Ne4

Jns peaknuonnoii cucremsl: CO ) + HyO ) =CO2 () + Hy () HauvalpHBIE KOHLIIEHTPALUU
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 monb/n. Onpenenure KOHIIEHTPAIIMU BCEX BEIIECTB B
MOMEHT PaBHOBECHSI, €CJI KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua Ned

Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 x]JIx;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + HzO(F) =CO, @ T Hz(r), AH=-41,1 xJIx.

VYKaxuTe HanpaBJICHHE CMEIICHHS XUMUYECKOTO PaBHOBECHS JTHUX pEaKIMil: a) TpH
MOHIDKEHUU TEMIIEpaTyphl, €Clii JaBJICHHE MOCTOSHHO;, O) MpU TMOBBIINICHUU TaBJICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

JlomanHee 3axanue Ne 3
1o reme «PacrBopbi»

B nomamnem 3ananum no teme «PacTBopel»: mepBasi, BTOpas, TPEThsl M MsATas 3aJadyu
orieHuBaeTcs B 1 O6am; yerBepras u mectas — B 0,5 Oanna.

3anauda Nel

B xakom oO0beme Boabl cienyer pactBoputh 1351 SnCly, mis momyuennss 3M pactBopa
xnopuza onosa (1) ¢ mmotHoCcTHIO P = 1,405 T/MNA?

PaccuuTaiite: a) MaccoBylO OO BEIECTBA B PacTBOpe; 0) MOJSAPHYIO KOHILIEHTPALHIO
HKBHUBAJIEHTA; B) MOJISUIBHOCTbB; T) THUTP; /1) MOJIBHYIO JIOJIFO BELIECTBA B PacTBOPE.

3agaua No2

3aKOHUNTE MOJIEKYJISIpHbIE M HANMIIUTE COKpALICHHbIE HOHHBIE YpPAaBHEHUS peakuuil
B3aMMOJENCTBUS CAEAYIOIUX BEILECTB!

HBr + NaOH —

AgNO3 + HS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —



Sb(OH); + NaOH —

3agaua Ne3

CocTtaBbTe 110 /1Ba MOJIEKYJISIPHBIX YPAaBHEHHUS PEAKLUH K CIIEIYIOIUM HOHHBIM:
Ba?* + CrO,> — BaCrOy;

NH,* + OH — NH,OH;

ZnS + 2H'—>zZn* +H,S

3azmaya Ne4d
Boruncnute pH 0,05M pactBopa cepHOM KUCIOTHI.

3agaya NeS

Kakue w3 crnepyromux coseir moasepratorcss ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHBIC YpaBHEHMsI TMIIPOJIM3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI TUX COJIEH?

3agaua Neb

Haiinure npoussenenue pacrsopumoctu POCly, eciu B 200 M Bojibl pactBopsiercs 2,17 T
3TOTO COEIUHEHUS.

JlomamnHee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3aganuu no teme «OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCH»: TEepBast
3a/1aya omeHuBaeTcs B 1,5 6amia; Bropas — B 2,5 6amia; Tpetbs — B 1 Oai.

3amauga Nel
[Tonbepure KodhPUITMEHTH B YpaBHEHUSX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

VYKaxXuTe TUI KaKJI0M PEaKIuu.

PaccuunTaiiTe >MeKTPOABMKYIIYIO CHITY M ONpPEAEIUTE HANpPABJICHHE CaMOIPOU3BOJIHHOTO
NpPOTEKaHUsT MEPBOM pEeaKUMW TMpPU CTAHAAPTHBIX  YCIOBHUAX, HCIOJIb3YysS 3HAYEHUS
OKHCJIUTEILHO-BOCCTAHOBUTENLHBIX ITOTCHIIHAIOB:

H)] + HsPO, — J, + H3POs3 + H,0

HNO, — HNO; + NO + H,O

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

NH4ReO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI:

KMnO, + NaNO, + H,0—

NaCrO, + H,O0, + NaOH —

BI(OH)3 + Na,S,0g+ NaOH —

Bi.O; + C —

Mg + HNO; (paso) —

3ajaya Ne3

Jlaubl 1Be OkHcauTEIbHO-BOCCTaHOBHTEIbHBIC mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuieil  CTaHAAPTHBIX  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJIOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazaHHOU cpene (HNO3). Paccunraiite 3HaueHne
ANEKTPOJIBUKYIIEH CUIIBI peaKIUu.

JloMmalHee 3aganue Ne 5
1o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

B nmomamHeM 3agaHMM O TeMe «DJIEKTPOXMMHUYECKHUE CHCTEMBI»: IIepBas 3ajadya
orieHuBaercs B 1 Gamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.



3amaua Nel
CocTraBbTe 3JIEKTPOHHO-HOHHBIE YPAaBHEHHS DJICKTPOIHBIX IMPOIIECCOB M MOJIEKYJISPHOE

ypaBHEHHE TOKOOOPA3yIOIel peaklnu, MPOTEKaroIel Npu paboTe raJbBaHHUYECKOTO HJIEMEHTa
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa IIpU
CTaH/IAPTHBIX YCIOBUSX.

[IpuHsB mOTEHIMAN aHOJa PaBHBIM CTaHAaPTHOMY 3HAUYEHHUIO, PACCUUTANTE KOHIICHTPAIIIO
KaTHOHOB METajula B KaTOJHOM pactBope, npu koropoir DJIC ranbBaHHYECKOTO 3JIEMEHTa
yMmenbIuTcs Ha 0,02B.

3azaya Ne2

[IpuBenute cxeMbl AJIEKTPOAHBIX MPOIECCOB M MOJIEKYJISIPHBIE YpPaBHEHUS DPEaKIIHiA,
NPOTEKAIOIIUX IIPH JICKTPOXUMHUUECKON Koppo3un ranbaHomnapel  Co/Ni: a) B kucinoi cpeze; 0)
BO BJI&KHOM BO3JTyX€.

Omnpenenure yObUTH MacChl aHOJIA IPU KOPPO3HUH B KUCIIOH cpene 3a 20 MHH, €CJIH CKOPOCTh
koppo3uu cocrapmia 0,01 r/4.

3asaga Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHHSI SJEKTPOAHBIX MPOLIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKLIUH, IPOUCXOASAICH TPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brruncnute gakTuyeckoe KOJIMYECTBO METAJUIA, MOJIYYEHHOTO Ha KaTOoJIe IPH SJEKTPOIH3E
Co(NO3)2, eciu 3JIeKTpOIIH3 MPOBOAKIM B TeueHHH 1 4. Bhxoa MeTasmia mo Toky coctaBui 85%.

VYKaXuTe BO3MOXKHBIE MPHUUYMHBI YMEHBIICHUS BBIXOJA MeETajula IO CPaBHEHUIO C
pacueTHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHuMHUYecKas TEPMOIUHAMUKA»

OCHOBBI XMMHYECKOIN TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMuyeckue napameTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabora. Tenora.

I1epBbIif 3aKOH TEPMOJMHAMUKH (BBIBOJ).

OHTanbnus Kak (yHKIUS COCTOSIHHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BELLIECTBA.
TennoBoil 3¢ ¢ext xumuueckoil peakuuu. DakTopsl, BIUAIOIIME Ha TEIIOBOM 3(dext
XMMHYECKON PEaKIUu.

7 Tepmoxnmus. 3akoH I'ecca.

8.  CnencrtBus us 3axkona ['ecca.

9.  DHrponus Kak GYHKIHUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOIMHAMHUKH.

11. Tperuii 3aK0H TEPMOJUHAMUKH.

12. DOmeprus ['ub6ca.

13. HanpasieHnue caMONnpoU3BOIBHOIO MPOTEKAHUS XUMHUUYECKUX PEaKLIUH.

oukrwdE

KOHTpOJIbHLIe BOIIPOCHI 110 TEME «XHMHYeCKAsA KHHETHKA»

Xumuueckas kuHeTuka. CKopocTh XMMHUYECKOM peaKLUU U METOABI €€ PETYIUPOBAHUS.
BrusiHue KoHIIEHTpaK Ha CKOPOCTh XMMHUYECKOM peaKIuu (3aKOH JEHCTBYIONIUX MacC).
Bnustaue Temrnepatypsl Ha CKOPOCTh XUMHU4Yeckoi peakiun. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoAHOTro KOMILIEKCa. DHEPreTUYeCcKas Auarpamma.

Kpusast MakcBenna — bonpiimana. DHepreTuueckuii 6apbep.

Karanutuueckne CUCTEMBI.

Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKON pPEaKIUu.

CoNoaR~WLNE



10.
11.
12.
13.
14.
15.
16.
17.

No ko

10.
11.
12.

13.
14.
15.
16.
17.

LCoNoOAEWNE

e N N
wMnEe o

I'oMOreHHBIN U reTepOreHHbIN KaTalus.

KonebarenbHble peakuuu.

Xumuueckoe papHoBecue. OOpaTuMbie 1 HEOOpATUMBIEC PEAKLIUH.
KoHcTaHnTa XMMHYECKOI0 PABHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle—Illarense.
BnusiHue KoHLIEHTpauuy, JaBICHHS] U TEMIIEPATYPHI.

@da30BbIC PABHOBECUS.

da30BbIe AMATPAMMBI 1JIs1 OJHOKOMIIOHEHTHBIX CHCTEM.

KonTposbHbIe BOpockl 110 TeMe «PacTBoOpbD)

[TonsiTue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocTs rasa.

PacTtBopsl. CriocoObl BBIpaXKEHUSI KOHIIEHTPALMM PAcTBOPOB (MaccoBas JOJS, MOJSIpHas
KOHIIEHTpALKsl, MOJISIPHAs KOHLIEHTPALIKs SKBUBAJICHTA, MOJIbHAS JIOJIS, THTP).
Komnurarusaele cBolicTBa pacTBOPOB. M ieanbHb1i pacTBop.

3akonsl Payns: | (tonometpuyeckuit) u Il (30ymnuockonuueckuit 1 KPHOCKOIMUYECKHIA).
Ocmoc. Ocmotuueckoe nasieHne. CxemMa 0CMOMETpa.

KucnotHo-ocHOBHbBIE B3aMMOIEWCTBUS BELIECTB.

Honnast teopust KUCIOT U OcHOBaHMM AppeHuyca. OCHOBHBIE IMOHSATHS U IOJOKEHUS
Teopuu AppeHunyca.

Jucconmarusi KUCJIOT, OCHOBAHUM M COJIEH C TOYKH 3PEHHS MOHHON Teopuu AppeHuyca
(Tpumepsr).

Crenens aucconmanuu. CHIbHBIE U C1a0bIe 3JIEKTPOIUTHL.

Jluccormanus cnadbix 3JeKTpoiauToB. KoHCTaHTa AMCCOIMAIIIH.

3axoH pa3basinenus OcTBaibaa.

Peakiiun MoHHOrO OOMEHa MEXAY AJIEKTPOJIMTaMH (Ha MpHUMepe peakiuil oOpazoBaHMs
c1a00Tr0 AMEKTPOJIUTA, OCAIKA U Ta3a).

[IponsBeneHne pacTBOPUMOCTH.

HNonnoe npounsseaeHue Boabl. BoAOPOIHBIN U THAPOKCUIIBHBIN OKa3aTENH.

I'mpponus coset. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKU MPOIiecca THIPOIN3a.

@DaxTOopHl, BAUSAIOLUIME HA IPOLECC THAPOIIN3A.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «I[ncnepcnme CHCTEMBD»

I'ereporennsie cMecH. [{ucriepcHbIe CUCTEMBL.
HucnepcHocTtb. Kitaccudukanum 1ucrnepcHbIX CUCTEM.
Komnnouansie pactBopsl. JInopuisHbie 1 110(GOOHBIE KOJTOUIBIL.
CriocoObl MoTydeHus: KOJIOUTHBIX PACTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.

[IpaBuno dasuca — [leckona.

VY cToiunBOCTh KOJIOMAHBIX crcTeM. CTaOHIIn3aTophl.
Koarymsmus nuopuibHbIX U TMO0(OOHBIX KOJIOUIOB.
CenumeHTanys KOJUIOUIOB.

Koarymsanus KoJutonaHbIX pacTBOPOB AIEKTPOIUTAMHU.
[TpaBuno Hlynsue — lMapau. Koarynupyromas ciocoOHOCTb.
Onruyeckne CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUUECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KontpoabsHbie Bonpockl o TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
npoieccbn



LN~ WNE

12.
13.
14.
15.
16.
17.
18.
19.

OCHOBHbIE TOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCITHTEITFHO-BOCCTAHOBUTEIIbHEIC CBOMCTBA BEIIIECTB.

Baxxneiine OKUCINTEIN 1 BOCCTAHOBUTEIIH.

THuIbl OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN ITOTCHI[AAIL.

VYpaBuenue HepHucra.

CocraBneHre OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIH.

Hanpasienre oKuCIuTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

KoHTpoJibHbIe BONPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIIECCOB.
DNEKTPOXUMHUECKHE ITPOLIECCHI, IPOTEKAIOLINE HAa IPAHULIE pa3iena «METaJLJI — pacTBOPY.
lanpBanmdeckmii anemeHT Jdanusis — Skoou.

DNEeKTPOABMKYIIAsl CUjla ralbBaHUUYECKOIO JIEMEHTA.

N3mepenne 351eKTpOJHBIX MMOTEHUUAIOB. Ps CTaHIApTHBIX AJIEKTPOJHBIX MMOTEHLHAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C MX IIOJIOKEHUEM B Py HAIIPSLDKEHUH.

Ypasuenue HepHcra.

DNEeKTpOIU3 paciIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOLIECCHI.

O6benunenHsbii 3akoH Dapazes. Boerxos mo Toky.

Kopposus metannos. Knaccugukanys KOppo3nOHHBIX ITPOLIECCOB.

XuMHueckasi Kopposusl.

DNEeKTpOXUMHUECKas KOpPO3Hsl. AHOJIHOE OKHMCIIEHUE METaljla U KaTOJJHOE BOCCTAHOBJICHUE
OKHCIIUTENS.

[Tpumepsl KOppO3UHU B KUCIIOH Cpeie U aTMOCHEPHON KOPPO3HH.

CxopocTb KOppo3uu.

3aiuTa METauIoB OT KOPPO3HUH.

3alMTHBIE TOKPBITHSL.

DNEKTPOXUMHUECKHUE CIIOCOOBI 3aIUTHl OT KOPPO3UU METAILIOB.

XUMHYECKHE UCTOUYHUKH TOKA. ['aibBaHUYECKUI PJIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XHUMHYECKUE UCTOUYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.



Mpunoxenue 2

7. OneHOYHbIE CPEACTBA /IJIsl IPOBEIeHUS POMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arrecraigmuda UMECT ICIbIO OHpeIIeHI/ITB CTCIICHb OOCTHUKCHUSA 3aHJIaHI/Ip0BaHHBIX pGSYHBTaTOB 06yqu1/1;1 II0 AUCHOUIIJIMHE 3a
OTIpEe/ICIICHHBIN MepUO O0yUCHHUS.

a) HnannpyeMble pe3yJdbTaThbl Oﬁy‘leHI/lﬂ U OLICHOYHBIC CpeaACTBA JIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTrecranum:

Kon
AHIUKATOpa

Nuaukarop qocTuxeHust
KOMIIETECHIINU

OneHouHble CpeaCcTBa

OIIK-1 Cnocoben peliars 3ajiavumn HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIbHOCTH, IIPUMEHAA METOAbI MOACJIUPOBAHUA, MATCMATHYECCKOIoO aHajau3a,

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnons3yeT eCcTeCTBEHHOHAYYHbBIE
3aKOHB! U NMPUHLMUIIBI IPU PEILICHUU
MMPAKTUYCCKUX 3ada4d

HpI/IMeHHCT MCTOABI
MOACIINPOBAHUA u
MATEMAaTHYICCKOI'O aHajin3a JJIA

peICcHrA 3ada4 TCOPETUYCCKOTO U
MMPUKJIAAHOT'O XapaKTepa

Ilepeuens 6onpocoe K IK3ameny:

OCHOBBl XMMHMYECKOW TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOAMHAMUYECKUE MapameTpbl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBblii 3aKOH TEPMOJANHAMUKH.

DHepreTuka XMuMUYECKUX MTPOLIECCOB.

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

OHtponus. YpaBHeHue bonbiimana. Bropoil u TpeTuii 3akKOHbI TEpPMOAMHAMUKH.

Ouneprus ['m66ca. HampaBneHus XMMHYECKHUX IPOIIECCOB.

Xnumuueckas kuHeTHka. CKopocTh XUMHUYECKOW peakiyu. CpenHsas 1 UCTUHHAs CKOPOCTH
peaxkuyu. Kunernyeckas kpusasi.

CKOpOCTbh peakiuy U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpaBuno Baut-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kaTanuTHueCKHE CUCTEMBI. [ eTepOreHHbIN KaTalns.

. XUMU4ecKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

. Cmemienne xumnueckoro pasHosecus. [Ipunnun Jle arense.

. PactBoprl. CriocoOBI BeIpaXeHUsI KOHIIEHTPAIIUN PACTBOPOB.

. PactBOpHI 371eKTposinTOB. CTENEHb U KOHCTAHTA 3JIEKTPOJIUTUYECKON JUCCOLMAIINH. 3aKOH

pazbaBnenust OcTBaIbaA.

. Jluccoumanust KUCIOT, OCHOBAHHM, coei. AM(OTEpHbIE IEKTPOJINTHI.
. PactBopumocts. [IpousBenenne pactBopuMoctu. YcioBue o0pa3oBaHUs U PACTBOPEHUS




Kon

Nupukarop qocTuxeHust

OneHouHble CpeacTBa

WHUKATOpa KOMIICTCHITHH
OCaJIKOB.
18. Jlucconmanust Boabl. MlonHOE ipousBenenre Bobl. pH.
19. I'maponu3 coneii. CTenens M KOHCTaHTA THAPOIIH3A.
20. Jlucnepcupie cuctembl. Knaccudukanus. JinodpunsHbie 1 T10HOOHBIE KOJITOUIBI.
21. CtpoeHue KOJTOUHBIX YaCTHII.
22. Koarynsiiusi KOJUIOUIHBIX PAaCTBOPOB.
23. OKUCIIHTEITHFHO-BOCCTAHOBUTEIIHHBIC CBOICTBa BEIICCTB. Knaccudpukanus
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl Dapazes. DNEeKTPOIHBIN MOTEHIIUA.
25. TanpBannueckuii ameMeHT Jlanmans SAxoou.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIHN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.
27. DnekTposin3. AHOMHBIN U KaTOAHBIN MPOIIECCHI MPH AJICKTPOJIM3e pacTBOpoB. [IpumeHeHHE
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIUTHI METALIOB OT KOPPO3HH.
OIIK-1.2 Pemaer CTaH/IapTHbIE Ilpumepnuvle npakmuueckue 3a0anus 01 IK3AMEHA:
npodeccuoHanbHBIE  33Ja4ud  C
IIpUMEHEHUEM O6HIGI/IH)KGHGPHBIX 1. Hamucatb OJICKTPOHHBIC YpPaBHCHHA OJJICKTPOAHLIX HPOLECCOB, YpPaBHCHHC CYMMapHOﬁ
3HAHHUH TOKOOOpa3yromei peakuuu, BEIMUCIUTh DJ[C raibBaHMUYECKOTO 3JEMEHTa, €CIU KOHLEHTPAIUU
MOHOB METAJJIOB PABHBI: [AI**1=0,001 monb/11, [C0**]=0,1 Mous/mL.
2. HanucaTb MOHHBIE M MOJIEKYJISIpHBIE YpaBHEHUs peakuuii ruaposusa comneit: KsPOs; NaSOy;
OIIK-1.3 [pumensieT MeTOnBI | ZnCl,.
MOJICTTUPOBAHUS u 3. 3aKOHYUTH YpaBHCHUS PEaKIIUiA, HAITUCAB X B MOJICKYJISPHOW W MOHHOHN (opMax:
MaTeMaTUYecKoro a”ajim3a s

pelICHUsT 3a1a4 TEOPETUYECKOro |
MIPUKIIAJHOTO XapaKTepa

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaneius conepxkurcs 478,8 v Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH);); Cym; Cox; Crny N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.




Kon
AHAUKATOpPa

Nupukarop qocTuxeHust
KOMIIETCHIINU

OneHouHble CpeacTBa

6. HamucaTh SJIEKTPOHHBIC YPaBHEHHUS SJICKTPOIHBIX IPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromiei peakuuu, BerauciuTh J/IC raibBaHUYECKOTO DIIEMEHTa, €CJIM KOHIEHTPAIH
2+ 3+
HOHOB MeTayu1oB paBHbL: [MNn“"]=0,01 moub/m, [Au™ ]=0,1 mob/m1.

7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB UX B MOJICKYJIIPHOW M MOHHOHM opmax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

8. Hanucatp ypaBHEHHUs peakuil THAPOIIH3a B MOJICKyIsipHOM 1 HOHHOM Bujie: Aly(SO4)3, KCI,
Na,SOs.

9. HamucaTh 3JIEKTPOHHBIC YPAaBHEHHUS SJICKTPOJIHBIX IPOIECCOB, YPAaBHEHHE CyMMAapHOM
TOKOOOpasyroliei peakiinu, BeraucauTh JJIC rajbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHIEHTPAIUU
2+ +
HMOHOB MeTaJu1oB paBHEL: [ZN° [=0,01 moms/n, [Cu” ]=1,0 Momb/m.

10. Cynbgar amomunus maccot 36,4 r pactBopwin B 100 r Bojsl. II10THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarp 35IeKTpOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB, ypaBHEHHE CYMMAapHOM
TOKOOOpa3yrolei peakiuu, BeaucanTh JJ]C raipbBaHUYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

12. 3akOHYMThH ypaBHEHUS peaKlUii, HAUCAB UX B MOJIEKYJISIPHOM U MIOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenute TEpPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekaHus peakuuu CaO + 2 C) =
= CaC; () + CO(), AH; = 460 x Ik 1py CTaHAAPTHBIX yClI0BUAX. Paccunraiite TeMnepaTypy Hadaa
peakiuu, ecmu  S(Ca0)=38 Jhx/Monb-K; S(C)=6 x/monb K; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 Ix/mons-K.

14. CocTtaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIINNA:

KMnO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.




Kon
AHAUKATOpPa

Nupukarop qocTuxeHust
KOMIIETCHIINU

OneHouHble CpeacTBa

15. Onpenenure TepPMOAMHAMUYECKYIO BO3MOXKHOCTD mpoTekanus peakuun 2 Cly i + 2 HoOyy
=4 HCl) + Oy (n, AH, = 115,6 x/[x mpu cTaHgapTHHIX yclOBUsAX. Paccumraiite Temmeparypy
Havanma peakiun, ecan  S(Cl)=223  Jhx/monws'K; S(H,0)=189 [Ix/mons-K; S(HCI)=
187 Ixx/moinb-K; S(02)=205 JIx/moib-K.

16. HantucaTth ypaBHEHHUS peakIiii THApoIin3a B MosieKyssipHoM 1 noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTaBbTe ypaBHECHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KoCr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHas peakuus Hporekaer no ypasHeHuto Hs oy + I n = 2 Hl). HavanpHas
KOHIIeHTpanusi Bojopoaa 2,1 mons/n, noga 1,5 mons/n. Bo ckonbko pa3 U3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopuinu 160 r xmopuza xenesa (I1I). [ImotHocTs momyuyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Cm; N(FeClz) u N (H20); T.

20. Ompenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTb IpOTeKaHUs peakuuu CS; ) +3 Oyp)=
=CO; () + 2 SO; (1), AH; = -1075 kI mpu cTaHIAPTHBIX ycloBUsAX. Paccumraiite Temmeparypy
Havanma peakiuu, ecau  S(CSp)=151 JIx/monb'K; S(02)=205 Jbx/monsK; S(COy)= 213
Jlx/mons K; S(SO2)=248 JTx/moib K.

21. Peakuus uzer no ypasHeHHo: 2 Hy oy + Sy ) = 2 HyS(. Hauanbhast xoHueHTparus
BOJI0pOJa 2 MOJIb/1, cephl 1,5 Monb/n. Onpenennure Bo CKOJIbKO pa3 U3MEHUTCS CKOPOCTh PEaKLIUU K
MOMEHTY, Korjia npopearupyet 0,7 monb/1 Bogopoaa?

22. Ompezenute TEPMOANHAMUUECKYIO BOSMOXKHOCTb IPOTEKaHHs peakuun 2 ZNS (o) + 3 Oy =
=2 2n0 () + 2 SO, (, AH; = -890 /I npu craHmapTHBIX ycIoBUsX. PaccuuTtaiite Temmneparypy
Havaa peakiuu, eciau S(ZnS)=58 Jlx/moib K; S(02)=205 Jx/monb K; S(ZnO)= 44 Ix/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HauanbHble KOHLIEHTPAIUU UCXOAHBIX BemecTB B peakuun: 2 SO, ) + Oz ) = 2 SO3 () 6b11H
pasusI 1,8 Moib/1 SO; 1 2,4 Monb/n Oz. Bo cKOIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIIMU K MOMEHTY,
korja npopearupyet 0,8 mose/m SO,?

24. B pactBope optodochopHoil kucmorsl maccoir 1200 r m mimotHocthio 1,153 1/MA
coaepxutcs 312 r HsPO,. Paccunraiite: w(H3PO,); Cyi; Cox; Cmy N(H3PO4) m N (H,0); T.




Kon
AHAUKATOpPa

Nupukarop qocTuxeHust
KOMIIETCHIINU

OneHouHble CpeacTBa

Ilpumepnuvle npaxmuueckue 3a0anus 01 IK3AMEHA:

1. Mns peakupn CHy (y + CO; () =2 CO () + 2 H; (1) onpenennuTe BO3MOXKHOE HapaBICHUE
CaMOTIPOM3BOJILHOTO TCUCHHUs PEAaKIUU TPU CTAHIAPTHBIX YCIOBUAX W Tpu Temneparype T
=927°C, eci TemoBoii s dexT peakuuu 10 3aJaHHON TeMITepaTyphl HE H3MEHUTCS. Y KQXKHUTE: a)
BBIJICJISICTCS] WM TIOTJIOIIASTCS DHEPTUsl B XOJIe peaKiuu; 0) MPUYMHY HAWJICHHOTO M3MCHEHUS
sHTponuu. PaccunTaiite TeMIiepaTypy Hadaia peakiiuu.

2. Bripa3uTe yepes KOHIIEHTPAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIEIYIONIMX PEaKIui
Nory + 3 Hoy = 2 NH3py, AH = -92,2 xJIk. YKaxuTe HanpaBlIeHUE CMEILEHHsS XUMHUUYECKOIo
paBHOBECHSI TUX PEAKIHil: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIU JaBJICHHUE MOCTOSHHO; 0) MpU
MOBBILICHUH JIABJICHUS, €CIIH TeMIIepaTypa MOCTOSHHA.

3. CKONbKO MHILTHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MIOTHOCTHIO 1,84 r/mn
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue u3 cieayrommx coneil moasepratotcs ruaponusy: NaSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSpHbIE YpaBHEHMs THAPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIeH?

5. 3ok rHIPOKCHIA MarHus Hoy4eH mytem cMemuBanust 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Onpeznenute 3apsj yacTUI[ MOJYYEHHOTO 30JI1 M HalWIINTE
(dbopMyity ero MULEIUIBI.

6. PaccunTaiiTe MEeKTPOABIDKYIIYIO CHITY U OMpPENeINTe HalpaBlIeHHE CaMOIPOU3BOIBHOTO
MPOTEKAHUS peaxiuu npu CTaHJIaPTHBIX YCIOBHSIX, UCTIONB3YS 3HAUYEHUS
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX ToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H)O0.

7. HpI/IBe,Z[I/ITC CXCEMbI DJJICKTPOJAHBIX MPOLNECCOB W MOJICKYIISIPDHBIC YPAaBHCHUS pCaKHHﬁ,




Kon
AHAUKATOpPa

Nupukarop qocTuxeHust
KOMIIETCHIINU

OneHouHble CpeacTBa

IPOTEKAIOIIUX MPH ICKTPOXUMHUECKOM Koppo3uu ranbBanomapsl  Co/Ni: a) B kucioii cpexe; 0)
BO BJI&KHOM Bo3ayxe. Omnpenenute yObUIb MAacChl aHOJIA IIPU KOPPO3UH B KUCIION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/y.

8. CocTaBbTe MEKTPOHHO-UOHHBIE YPABHEHHUSI 3JICKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, IPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOy,
Brruncnute pakTuueckoe KOJIMYECTBO METaIa, MOTYYSHHOTO Ha KaTOJ1e TIPU AJIEKTPOIIH3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHUH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIIa 110 CPABHEHUIO C PACUETHBIM.




0) [lopsiiok mpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMUSL:

[TpoMeskyTouHast arrectaist o auciuiuinHe «OOIIas W HeOpraHW4YecKas XUMHUSD»
BKJIFOUACT TEOPETUYECCKUE BOMPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHSI 00YYatOIMMHUCS
3HAHWH, W MPAKTHYECKHE 3ajaHusl, BBISBISIONINEC CTENEHb CHOPMHPOBAHHOCTH YMCHUH U
BJIQJICHUU, IPOBOAUTCS B (hOpME DK3aMEHA.

DK3aMeH 1o ,HaHHOﬁ JUCHUIITIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM
6I/IJ'IeTaM, Ka)KI[bIﬁ M3 KOTOPLIX BKJIFOYACT 2 TCOPECTUYCCKHUX BOIIPOCAa M OJHO IIPAKTHYCCKOC
3aJaHuc.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOTHO OIepUpyeT
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPeAHUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCA
HE3HAYNTENbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHEHUS TIPU AaHATUTHIECKUX OTIEPAINsX, IepeHoce
3HAHUH U yMEHUI1 Ha HOBBIE, HECTAH/IaPTHBIC CUTYAI[HH.

— Ha OIICHKY «YyAOBJIETBOPUTEJBHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
ypOBeHb COPMUPOBAHHOCTH KOMIIETEHIMI: B X0/1€ KOHTPOJIBbHBIX MEPOIPUITHH JOMYyCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OT/IEJIbHBIX 3HAHHWI, yYMEHUH, HaBBIKOB, OOyYaroIIMics
WCIIBITBIBACT 3HAYMUTENIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHMM 3HAHUSAMU M YMEHUSMH IIPU HUX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OIICHKY «HEY/I0BJIETBOPUTEJbHO» (2 Oamta) — oOydJaromuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuuecKoro MaTepuasa, JOMyCKaeT CyllleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
WHTEJUICKTyaJIbHbIE HAaBBIKU PEIICHUS TTPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydJaromumiicss He MOXKET TTOKa3aTh 3HaAaHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMAIIUK, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



