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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHus AUCHUIUIMHBL «OOmass ¥ HeopraHUYecKas XHUMHs» SIBISIETCA
dbopmupoBanue (pyHIaMEHTATBHBIX 3HAHUN B 00JACTH COBPEMEHHOH XWMHH, BKIFOUYAIOIIHX
OCHOBHBIE TMOHSTHSI, 3aKOHbI W 3aKOHOMEPHOCTH, ONHCHIBAIOIINE CBOWCTBA XHWMHUYECKUX
COCIMHEHUH; Pa3BUTHE HABBIKOB CAMOCTOSATEIHHOW PaOOThI, HEOOXOMUMBIX IJII MPUMCHCHHS
XUMHUYECKHX 3HAHUUN MpPU M3YYEHUU CIELMATbHBIX JUCHUIUIMH U JajbHEeHIIeld MpakTH4ecKoi
JIeATEIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Huctumumaa O0mast 1 HeopraHuyeckast XMMUsI BXOJHUT B 0053aTeNbyI0 YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOM MKOJIbI

3nanus (YMEHHs, BIAJICHUS), IOJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMIUIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

be3onacHOCTb XKU3HEAEATEILHOCTU

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIIMOHHOW pabOTHI

OCHOBBI METAITYPrU4€CKOr0 IPOU3BOACTBA

dusnyeckas XUMHs

MarepuanoseneHnue

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbrare ocBOeHMsI NUCUMILIMHBI (Moayisi) «OOIas U HeopraHUYecKass XMMUs»
oOyuJaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHITUSAMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIEC M OOLIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnons3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IPUHLUIIBI NPU PELICHUH
ITPAKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmapTtHele nOpodeccHOHadbHBIE 3aJaud  C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.3 [IpuMeHsseT MeTOoAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pelIeHns 3a7a4 TEOPETUYECKOT0 U MPUKJIAHOTO Xapakrepa




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

YUCJIC:

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

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

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) =
o |xOHTaKTHAs pabota E 5 dopma TEKyIEro
Paznen/ rema g| (maxanmwacax) | & E‘ Bz HORTPOTH Kon
g 8 ©fcamocTosTenbHOM | ycrieBaeMOCTH 1
JIACIMTUTHHBI 5 S 6 . | koMnerenun
3 o & paboTsI MPOMEKYTOTHON
na6. |npakr.| € &
Tlek. : 12'g aTTeCcTaluu
3aH. | 3aH. |Q o
1.
- oopmieHHE
oTyera o
1a00paTOpHOI
padore; 3amura
- perieHne .
no};v[amﬂero nabopatoproi OIIK-1.1
a00TEL. o
1.1 Xumuueckas TepMOTHUHAMHUKA 4 221 10 3amanns Ne 1; }IIE)MaUJHee OIIK-1.2,
- OIIK-1.3
3amanue Ne 1.
CaMOCTOSITEIBHOE | ;o ol
U3y4YECHHE poc.
yueOHOM U
HaY4YHOU
1 JATEPaTypPHL.
- oopmieHHE
oT4era o
nmabopaTopHOi
pabore; 3ammura
- perieHne .
1abopaToOpHOI
OMaIlIHETO OIlK-1.1
A paboTHI. '
1.2 Xumudeckas KHHETHKA 3 2 10 3amanns Ne 2; Jlomamee OIIK-1.2,
- OIIK-1.3
3aganue Ne 2.
CaMoCTOAITEIbHOE | ;o r -
H3y4eHue poc.
yueOHOH U
Hay4YHOU
JIATEPaTypHL.




- oopmneHue
0oTYETA 10
1abopaToOpHOIH
padore; 3amura
~ petuerie nabopaTtopHoOi
JIOMAIIHETO AGOTLL OIIK-1.1,
1.3 PactBOpHI 13 10 3aganus Ne 3; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3amanne Ne 3.
CaMOCTOSITEIILHOE o
VYeTHBI onpoc.
H3yUYCHHE
yueOHOH U
HayqHOU
JIATEPaTypPhIL.
- oopmneHue
OTYETA 10
nabopaTtopHOH
pa6-0 © naG?)a];lTp(I)TaHoﬁ OIK-1.1,
1.4 [TucriepcHbIE CUCTEMBI 4 2 10 patop .| OIIK-1.2,
CaMOCTOSITeNIbHOE | pabOTHI. Y CTHBIN
OIIK-1.3
U3yueHue orpoc.
yueOHOW U
Hay4YHOH
JTUTEPATYypPHI.
- oopmIIeHHE
OTYETA 10
1a00paTOpHOI
padore; 3amura
~ pettienHe nabopatopHoi
15 JIOMAILHETO 211)60TI£)I OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 2 5 3aganus Ne 4; P ) OIIK-1.2,
JlomanrHee
MPOIIECCHI - OIIK-1.3
3amanne Ne 4,
CaMOCTOSITCIIBHOE o
VYeTHBI onpoc.
H3yUCHHE
y4eOHOH U
HayqIHOU
JITEPaATypPHI.
- oopmieHHE
OTYETA I10
71a00paTOpHOI
patore; 3ammura
~ pettiente naboparopHoi
JIOMAaIIHETO ;)GOTIE)I OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 8 6 5,2 3amaHus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3aganue Ne 5.
CaMOCTOSITENBHOE .
VYerHbll onpoc.
U3yueHue
yueOHOWH U
Hay4YHOU
JIUTEPATYPHI.
Hroro no pazaeny 36 | 18 50,2
Hroro 3a cemectp 36 18 50,2 JK3aMeH
Hroro no aucnuminuze 36 18 50,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaaunuoHHbIE 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNLHOTO  MpOIEcca, NPEANONAraloulyl0 MPSAMYI0  TPAHCIALMIO 3HAHUH  OT
npenoAaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ACSITENLHOCTh CTYJEHTa HOCHT B TAKHX YCJIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HWudopmanuonnas JeKIus — IOCIEIOBAaTeIbHOC W3JIOKEHHWE Marephalia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoii paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(OPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAas padoTa ¢ aHaJIOTOBBIMU MOJCISIMU
pealbHbIX OOBEKTOB.

2) MHTepaKkTUBHbBIC TEXHOJOTHU — OpPTraHU3aIis 00pa3oBaTEIbHOIO Mpoliecca, KOTopas
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, IOCTH)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAUYMMOTO JJIsI HHX 0Opa3oBareNbHOrO pesynbrata. Hapsmy co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPaKTUBHOCTH
MPOCJIC)KUBACTCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30OBaTENBHBIX  TEXHOJIOTHH.
HHTEepakKTUBHOCTH MOAPA3ZYyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0OJie 00pa30BaTeIbHOTO
npoliecca U, Kak ClieZicTBrE, (POPMUPOBAHNE CaMOpPa3BUBAOIIEICS HH(DOPMAITHOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-auckyccus (Ha 1abopaTOpHBIX paboTax) — KOJUIGKTHBHOE OOCYXKICHHUE
KaKoro-aubo CHOpPHOTO BOIMpPOCa, MPOOJIEeMbl, BBISIBICHHE MHEHHUU B TpyIIe (MEXIpYIIOBOM
JIAAJIOT, TUCKYCCUS KaK CTIOP-IHAaJIOT).

3)  HudpopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30BaTe/bHbIC  TEXHOJIOTHH  —
opranm3anys 00pa3oBaTeILHOTO MPOIECca, OCHOBAaHHAS HA IPUMEHEHUH CIICITUATH3UPOBAHHBIX
IpPOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB padoTel ¢ uHbopmanueid. DopMbl yuyeOHBIX
3aHSTHM:

- Jlexkuus-Bu3yanu3zanusi — HM3JIO0KEHUE COJEP)KAHUS COMPOBOXKAAETCSA MpE3eHTaIUeit
(TleMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEJICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, IpaUuecKux, ayIuo- U BUACOMATEPUAJIOB).

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSTeJIbHO PadoThl 00yYaroIMXCsl
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcuoBsel xumun: Yuebuuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcr : anexktponHsiid. - URL: https://new.znanium.com/catalog/product/1022478

2. Heopranuueckast xumus : ydeOuuk / T.B. MapteiHoBa, M.W. Cynonwunkas, 10.C.
AreeBa. — MockBa : UH®PA-M, 2018. — 336 c. + [lon. maTepuansl [DIeKTPOHHBIN pecypc;

Pexxum moctyma: http://new.znanium.com]. — (Beiciiee obOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JIOCTYyTIA:
https://new.znanium.com/document?id=302331 - Teker : omextponnsii. - URL:

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



https://new.znanium.com/catalog/product/1022478
https://new.znanium.com/document?id=302331
https://new.znanium.com/document?id=302331

0) JlonoJiHMTEILHASA JIATEpaTypa:
1. Maxotkuna, E. C. IlpaktukyM 1o oOImiei ¥ HEOpraHWYeCKOH XUMHHU . ydeOHOe
nocobue. (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 : 3IeKTPOH-HbINA. - CBEIECHUS JOCTYITHBI

takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBopsl : yueoHoe mocooue / E. C. Maxotkuna, M. B. Illyouna, C.
A. KpbutoBa ; MI'TY. - Maruutoropck : MI'TVY, 2014. - 1 snektpon. ont. guck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true . - MakpooObeKT. - T€KCT : 3JIeKTPOHHBIN. - CBEAECHHUS TOCTYITHBI TAKKE
Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue sJeMEeHTH M MUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1

anektpon. ont. jguck (CD-ROM). -  3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true . - MakpooObeKT. - TeKCT : 371eKTpOHHBIA. - CBEACHUS TOCTYITHBI

takxe Ha CD-ROM.
4. Maxotkuna, E. C. Knaccuueckue metozapl aHanmsa : yueOHoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 s1eKTpoH. ONT. JUCK

(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true . - MakpooObeKT. - TeKCT : 371eKTpOHHBIA. - CBEACHUS TOCTYITHBI

takxe Ha CD-ROM.

B) MeToauyeckue ykazaHus:
1. Maxotkuna, E. C. Ilpaktukym mo oOuieil u HeopraHm4eckoil XuMHM . yueOHOe
nocob6wue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - MarauToropck : MI'TY, 2016. - 1

anekTpoH. omnt. guck (CD-ROM). -  3arm. ¢ Turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooObekT. - TekcT : dMeKTpOoHHBIH. - CBeleHUsT TOCTYIHBI

takxe Ha CD-ROM.
2. MaxotkuHa, E. C. Komtonano-aucnepcusie cuctemsl : npaktiukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 sanektpos. ont. auck (CD-ROM). -

3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true . - MakpooObekT. - TekcT : AMeKTpOHHBIH. - CBeNeHUsT TOCTYIHBI

takxe Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpBI JIEKTPOIUTOB U HEANIEKTPOIHUTOB | ydeOHOe mocobue / E.
C. MaxotkuHa, M. B. lllyouna, C. A. Kpsutosa ; MI'TY. - MarauToropck, 2012. - 87 c. : Ta6un. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true .- MakpooObeKT. - TeKCT : 3neKTpOHHBII. - FIMeeTcst meyaTHbIH aHaJIoT.

4. MaxotkuHa, E. C. Dnementst V-VIII rpynn nepuoanueckoil cucteMbl XUMHUECKUX
anemenToB JI. 1. Menneneesa : nadbopatopusiii npaktukym / E. C. Maxotkuna, M. B.Illyouna ;
MI'TY . - Marauroropck : MI'TY, 2018. - 1 snekrpon. ont. nuck (CD-ROM). - 3arxn. ¢ tutym.

JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcataloques/1/1515
216/3587.pdf&view=true . - MakpooOBeKT. - TeKkcT : 371eKTpOHHBIH. - CBEACHUS] TOCTYITHBI

takxe Ha CD-ROM.


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
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.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=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUs TULEH3UU
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MartepuaibHO-TEXHUYECKOE 00ecreueHre TMCIUTUTHHBI BKITIOYAET:

VY4eOHble ayqTUTOPUU ISl TPOBEACHUS 3aHITUN JIeKIMOHHOro Tumna. OcHalleHue:
MynbTUMEANIHBIE CPEICTBA XPAHCHHUS, TICPEAad U TPEACTABICHUS HH(POPMAIIHH.

Y4eOHble ayTUTOPUU AJIsl IPOBEACHUS Ta00PATOPHBIX PA0OT:XUMUYECKUE TaO0PATOPHH.
OcHaienue: XUMUYECKUE pEaKTUBBL, XUMHAYECKas nocyna,JlabopaTopHoe
obopynoBanue, Tabnuma «llepuognueckas cucremMa XMMHUYECKUX DSIEMEHTOB»,Ilmakatel mo
TeMaM paboueil IporpaMMsl.

Y4eOHble ayTUTOPUU AJISl TIPOBEACHUS TPYIIOBBIX U MHAUBHIYAIBbHBIX KOHCYJIbTAIIHM,
TEKYIEro KOHTPOJISI M MPOMEXKYTOUHOU arrectranuu. OcHamenue:/ocka, MylnbTHMEIHITHBIN
IPOEKTOP, 3KPaH.

[Tomemenuss st caMoCTOSITENbHOM  paboThl  oOydwaromuxcs.  OcHallieHwue:
Iepconanbubie KoMIbioTepbl ¢ makeroM MS Office, Beixogom B MHTEpHET M ¢ JOCTYIOM B
AJIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIBHYIO CPETY YHUBEPCUTETA.

[Tomemenne [isi XpaHeHUST U TNPOPUIAKTHUECKOTO OOCITY)KHBAaHUA y4eOHOTO
obopynoBanusa. OcHamenue: lllkadsr mis xpaneHuss y4eOHO-METOAMYECKON JTOKYMEHTAIIHUH,
yueOHOro OO0OpyIOBaHUS W Y4eOHO-HArNAMHBIX MOcoOuii, MHCTpyMEeHTHI Ui peMOHTa
71a00paTOPHOTo 000PYAOBAHHUS.
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IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTenbHas paboTa 0O0y4aromMXcs MOJpa3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
MIPOUCXOJUT KaK BO BpeMsl JIaOOpaTOPHBIX 3aHATUN, TaK W HA IUIAHOBBIX KOHCYJbTAIMIX, U HA
BHEAYAUTOPHYIO, IPOUCXOISAILYIO BO BpeMs IOATOTOBKU CTYICHTAMHU OTYETOB TI0 JJAOOPaTOPHBIM
3aHATHUSAM U BBIIOJHEHUS JOMAIIHUX 3a1aHHUM.

Tembl 1a00paTOPHBIX PadoOT:
JlaGopatopnas padota Ne 1. «TemsoBbie 3¢ (eKTH TPOLIECCOBY;
JlaGopaTtopnas padora Ne 2. «CKOpOCTh XMMHUYECKUX PEaKIUiI»;
JlaboparopHuas pabota Ne 3. «DneKkTpoauTUIecKas TUCCOLUALINSY,
JlaGopaTtopHnas padota Ne 4. «I'uxponu3 conei».
JlabGopaTtopHnast pabota Ne 5. «JlucniepcHble CUCTEMBI.
Jlaboparopnas padota Ne 6. «OKHCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY;
JlaGopaTtopnast pabota Ne 7. « DnEeKTpOXUMUYECKHE TTPOLIECCHI,

IK3aMEHAITHOHHLIE BOIIPOCHI

1. OcHOBHbIE TOHATUS U ONpEAENCHUS XUMHMUYECKON TepMoauHaMuku. IlepBblii 3akoH
TEPMOJVMHAMUKHU.

2. TemunoBoii 3¢ dexT XuMIIecKol peakuuu. 3aKoH ['ecca u ClIeICTBUS U3 HETO.

3. Pacuer teroBoro a¢gdexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.

4. TernoBoii 3pdeKT pacTBOpeHHUs: BemiecTB B Boje. lIpomecc pacTBOpeHHs] KPUCTALTHYECKUX
BeIlecTB (coJieli) B BOJIE.

5. Bropoil 3akoH TepMoIMHAMUKU. DHTponus. PacueT W3MEHEHHs SHTPONUU B PE3yJbTaTe
peakiuu. KauecTBeHHOE OonpeiesieHUe 3HaKa ASrO.

6. Dueprus ['m66ca. Kpurepuii caMOmmpon3BOIIBEHOTO POTEKAHUS TIPOIECCOB.

7. Pacuer u3meHeHus sHepruum ['mb60ca B pe3ynbTaTe XMMHUYECKHUX peakUuil. DHTpomnuiiHOe
ypaBHEHHE U ero aHanm3s. TemrepaTypa paBHOBEPOATHOCTH (KpuTHuecKas) Tp.

8. CocrosiHME XMMHUYECKOTO paBHOBECHs. YCIOBHE XUMHUYECKOro paBHoBecus. KoHcraHTa
paBHOBeCHS.

9. CBsA3b KOHCTaHTHI PAaBHOBECHUS C M3MEHEHHMEM TEPMOJMHAMHUYECKUX (YHKIUI B pe3ynbTaTe
peakuuu. BausiHue TeMnepatypbl Ha KOHCTaHTY PaBHOBECHS.

10. [punuun Jle-Illatense. Onpenenenue HanpaBiIeHUs CMELICHUS XMMUYECKOIO paBHOBECHSI.
11. CkopocTh XMMHYECKON peaKklUu: CPEAHssl 1 MIHOBEHHas (MCTUHHAs). 3aKOH JeMCTBUS
Macc JUIsl TOMOTEHHBIX peaKLni.

12. 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIWU OT KOHICHTPAIlUW pEeareHTOB. 3aKOH
JENCTBUS MacC JJIsl TOMOTE€HHBIX M IE€TEPOTE€HHBIX peakuuil. OU3ndeckuii CMbICI KOHCTaHTBI
CKOPOCTH XMMHYECKON PEAKIIH.

13. Kuneruka oOpaTuMbIX XUMHUYECKUX peakuuii. Kunerndyeckoe yciaoBue paBHoBecus. CBs3b
KOHCTaHTHI PaBHOBECHS C KOHCTAHTAMHU CKOPOCTEH MPsSMON U 00paTHOM peaKifuii.

14. BnusHHe Temneparypbl Ha CKOPOCTh XUuMHUecKoi peakuuu. [Ipasuiio Bant-I'odda.

15. 3aBHUCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMU OT TEMIIEPATyphl. Y paBHEHHE AppeHHnyca U
€ro NPHUMEHEHHUE NI pacdyeTa PHEPrHMM aKTHBALMM 10 U3BECTHOMY COOTHOIIEHHIO CKOPOCTEN
XUMHUYECKON peaKINK MPH JIBYX pa3HbIX TeMIlepaTypax.

16. AKTHBHPOBaHHBIN KOMIUIEKC. DHEPTHs aKTUBALIUH.

17. Karanuzatopsl U MX BIUSHHE KaTaJu3aTOPOB HAa TEPMOAMHAMMKY pPEaKIMH, KOHCTAHTY
CKOPOCTH Y KOHCTaHTY paBHOBeCHUs. | OMOTre€HHBIN U TeTepOreHHbIN KaTalnus.

18. PactBOpsl. CrIOCOOBI BEIpAKEHUS COCTaBa PACTBOPA, BUIBI KOHIICHTPAITHIA.

19. DnexrtponuTHueckas aucconuanus. Cxembl AUCCOLMAIMHM KPUCTAIUIMUECKHX BEILIECTB C
MOHHOW CTPYKTYpPOH U MOJIIPHBIX MOJIEKYIL.



20. Crenens nucconuanuu. Knaccudukanus 3JeKTPOIUTOB 110 CTENEHU Aucconuanuu. Teopus
3JIEKTPOJUTHYECKON JUCCOUALIMU AppeHunyca.

21. Jluccommanus Cia0bIX JJICKTPONMTOB (MPUMEPhI WX CTYIICHYATOW JHUCCOIMAIINN),
KOHCTaHTa Juccouuanuu. 3akoH paz0asienust OcTBaibiaa.

22. Peakuuu MOHHOTO OOMEHA, peaKIMy HeHTpanu3auu (pacCMOTPETh Ha IPUMEpPax).

23. Jluccommanus Boabl. Bonopoausiii pH u ruapoxcunbabiii pOH nokazareny.

24. Peakumu runponu3sa coieil. Tumbl ruaposmsa (C mpuMepamu).

25. CremneHb ruJIposn3a, KOHCTaHTa rujaponusa. CMmelleHne paBHOBECHUS IIpolecca r’uApoIIn3a.
26. OBP: ocHoBubie moHsTHS u omnpeaeneHus. Kiaccupukanus OBP (paccMmoTpers Ha
npuMepax).

27. CraHgapTHBIA DJICKTPONHBIA TOTEHIMAN. PsAn HampspkeHHE MeTayuioB. 3aBUCHUMOCTh
3JIEKTPOAHOIO MOTEHIIMANA OT pealIbHbIX ycloBui. YpaBHeHue HepHcera.

28. XUMHUYECKHI MCTOYHUK TOKA — TAJIbBAHMYECKUW DJIEMEHT: CTPYKTYpHAs CXeMa, KpaTKas
3aIUCh, OKUCIUTEIHLHO — BOCCTAHOBUTEIbHBIE IIpoIiecchl Ha 3nekTpoaax u J/1C raipBaHUYECKOTrO
AJIEMEHTA.

29. Xwumudeckas KOppo3us METaUIOB U €€ BHUJIBI (C TpUMepamu).

30. DmekTpoxuMHUYecKas KOpPpO3HWsS METAUIOB W €€ BHIBL. JJCKTPOIAHBIC TPOIECCCH B
KOPPO3MOHHOM MHUKPO3JIEMEHTE (PaCCMOTPETh HA MIPUMEPaxX B Pa3HBIX Cpeax).

31. MeTobI 3aIUTH METALIOB OT KOPPO3UH (C IPUMEPAMH).

32. 3amuTHbIE MeETaJUIMYeCKue MOKPHITHS. CXeMbl 3IIEKTPOXMMHUYECKOW  KOppO3UU
OLIMHKOBAHHOTI'O U JIY’)KEHOT0 JK€JIe3a B KUCIION CpeJie.

33.  DnekTpoiu3 paciiiaBOB C MHEPTHBIM aHOAOM. DJIEKTPOJIU3 PACTBOPOB C HHEPTHBIM aHOJAOM
(TTocIeIoBaTeNbHOCTD AICKTPOAHBIX MporieccoB). [IpuBecTH mpumepsl.

34. DnekTponus3 pacTBOPOB C AaKTUBHBIM  aHOJOM  (pacCMOTpPeTb Ha  MpUMEpeE).
DAeKTponuTHYECKOE pa MHUPOBAHNE METAJIIOB.

35. 3axonsl anekTponusa (00bennHeHHbIH 3aKoH Papajes). Beixon mo Toky.

Breayqutopsas camocrostensras pabora obysaomuxes OCYHICCTBIIACTCA B BHUAC HU3YUYCHHUSA JIMTCPATYPbI 110
COOTBCTCTBYIOLIEMY pasaciay ¢ HpOpa6OTKOﬁ Marcpualia, O@OpMHeHI/Iﬂ OTYCTOB 110
HaﬁopaTOpHLIM pa60TaM M BBIIIOJTHCHHUA JOMAIIITHUX 3aﬂaHHﬁ.

BapuaHThl TEMATHYECKHX JOMAIITHUX 32JaHUH 1JIs1 BHEAYIMTOPHOI CaMOCTOATEILHON
PaGoThI CTY/IEHTOB 0 TeMaM

JlomatHee 3aganue No 1
1o reMme «XuMHYeCKasi TEePMOAMHAMUKA)

3amauga Nel

Hns peakuuu CHy y + CO; () = 2 CO () + 2 Hy () onpenenuTe BO3MOKXHOE HAITPAaBICHUE
CaMOIIPOM3BOJILHOTO TEYCHHS PEAKIIMH TPU CTAHJAAPTHBIX YCIOBUSAX M IpH Temmeparype T =
927 °C, eciu TerioBoit a¢(deKT peakiuu 10 3a1aHHOH TeMIepaTypbl He U3MEHHUTCS. Y KaXuTe: a)
BBIJICTISICTCS] WUIH TIOTJIOMIASTCS] DHEPTHS B XOJIe PEaKIuK; 0) MPUUNHY HAWIEHHOTO M3MEHEHUS
sHTponuH. Paccunraiite TemmnepaTypy Hadajia peaKiliH.

3amaua Ne2

Berunciaure temnoBoit addekr peakuuu: CaCy ) + 2 HoOq) = Ca(OH)z ) + CoHa (v,
MOJIB3YSICh CTAHIAPTHBIMH TEIJIOTAMH 00pa30BaHUs pearupyromux BemecTB. CKOIBKO TETIOTHI
BBIICTIUTCSI WITU TIOTJIOTUTCS TIpH oO0pa3oBanuu 2,24 1 CoH,?

3agaua Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCUUTANTE TETIOoBOU A (HEKT peakIuu:
Hypy + COzq) = CO () + H2 Oy TepmoXxumuduecKkue ypaBHEHHS:

a) Hz () + 02 Ol HQO ()1 AH = -241,9 KI[)K;

6)2 CO o T O, o= 2 COy () AH =-566,2 x]Ix.

JlomainHee 3aganue Ne 2
o TeMe «XXUMHYeCKAsI KHHETHKA»




3amaua Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) =2 CO2 (). HauanbHbIe KOHIIEHTpanuu
pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3BMEHHUTCS
CKOpOCTb NPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 UBMEHSTCS CKOPOCTH
PUMOI U OOpaTHOM peaxIiu, €CIIU YBEINYUTD AaBJICHHE B CHCTEME B JIBa paza’

3anaya No2

IIpu remneparype 40 °c HEKOTOpOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakLyio 3a 20MUH.
PaccuuraiiTe BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHT B PEAKIMIO NPHU
temrepatype 200 °C, ecnn TEMIEPATypHBbIH KOA(P(UIMEHT CKOPOCTH peaknuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuuu?

3azmaga Ne3

Haiigute HauanbHble KOHIEHTPALMKW MCXOJHBIX BEIIECTB W KOHCTAHTY paBHOBECHS
peakuun: Fe ;) + HoO ) = FeO () + Ha (1), €cim paBHOBECHBIE KOHIIEHTPAIMK Pearupyronmux
BemecTB paBHbl: [H,O]=0,3momnw/1, [Hz] = 0,4 Moinb/m1.

3agaua Ned

Hus peakuonnoi cucremsl: CO )y + HyO () = CO2 y + Hy () HadanbHbIE KOHICHTPALUU
pasuel: [H20] = 0,5 mons/n, [CO] = 0,6 Monb/in. OnpenenuTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT PaBHOBECHUS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azaga NoS

BripazuTte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOIINX PEaKIIHii:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COZ(F) +C (= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) = C02 () + Hz(r), AH = -41,1 KI[)K

VYKakuTe HampaBlIeHHE CMEUICHHS XHMHUYECKOTO PaBHOBECHUS AITHX pEakIuil: a) mpu
MOHIDKEHUU TEMIIEPATYphI, €CIIM JIaBJICHUE MOCTOSHHO, O) MPHU IMOBBINICHUU TABJICHUS, CCIU
TeMIepaTypa MOCTOSHHA.

Jdomamnee 3axanue Ne 3
o reme «PacrBopbsn»

3azmaga Nel
B xakom oOGbeme Boabl cienyer pactBoputh 1351 SnCl, mis momyuenuss 3M pactBopa

xynopuna onosa (1) ¢ mmotaocteio p = 1,405 r/mn?

PaccuunraiiTe: a) MaccoByro JOJI0 BEIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIUIO
HKBHUBAJICHTA; B) MOJISLIBHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BELIECTBA B PacTBOPE.

3ayaya Ne2

3aKOHUNTE MOJEKYJISIpPHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKIuil
B3aMMOJICHCTBUS CIEAYIOLIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe 10 JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIIUNA K CIICTYIOIIIIM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH;OH;

ZnS + 2H" —Zn* +H,S

3agaua Ned

Beruncnute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3ayaga NoS



Kakue w3 crnepyromux coseir moasepratorcss rumponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHBbIE YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) uMEIOT pacTBOPHI 3TUX COJIEH?

3agauda Neb6

Haitnure npoussenenue pacrsopumoctu PHCly, eciu B 200 M Bojibl pactBopsiercs 2,17 T
3TOr0 COEIUHEHUS.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

3amaua Nel
[TonGepure KOIPGUIUEHTHI B YPABHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuraiiTe 37€KTPOABUKYILYIO CHIY M ONpPEACIUTE HAIpPaBJICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAaHUs TEPBOM PEAKIMM TPU  CTAHJAAPTHBIX  YCIOBUAX, HCIOJB3YS 3HAYCHUS
OKHCJIUTCILHO-BOCCTAHOBUTEILHBIX ITIOTCHIIUAIOB!

HJ] + H3PO; — J, + H3POs + H,0

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3ajmaga Ne2

CocTaBbTe ypaBHEHHSI OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH)g + Na)S,0g+ NaOH —

Bi,O; + C —

Mg + HNOs; (pa36) —

3amayga Ne3

Jlaubl 1Be OkHcauTeIbHO-BOccTaHoBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazanHou cpene (HNOs3). Paccunraiite 3HaueHne
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

3amaua Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOIHBIX IMPOIIECCOB M MOJEKYISPHOE

ypaBHEHHE TOKOOOpPAa3yIoLIel peaklinu, MpoTeKarolieil mpu paboTe raJbBaHUUYECKOTo JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3jEMEHTa MpU
CTaHJApTHBIX YCIOBHUSX.

[TpuHSB NOTEHIMAT aHOJa PABHBIM CTaHIAPTHOMY 3HAYSHHIO, PACCUNTANTE KOHIIEHTPAIIHIO
KaTHOHOB MeETajula B KaTOAHOM pacTBope, npu kotopod DJIC ranbBaHHYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3agaua No2

[TpuBenuTe CXEMBI AJIEKTPOTHBIX TPOIECCOB M MOJEKYJSPHBIC YPaBHEHUS PEaKIHid,
NPOTEKAIOIINX TIPH JIEKTPOXUMHUUECKON Kopposun ranbaHonapel  Co/Ni: a) B kucinoi cpeze; 0)
BO BJIQKHOM BO3JTyXe€.

Onpenenure yObUIb Macchl aHOJIA IPU KOPPO3UH B KUCIOH cpene 3a 20 MUH, €CIH CKOPOCTh
kopposuu coctapmia 0,01 r/4.

3agaua Ne3

CocTaBbTe 31€KTPOHHO-UOHHBIE YPABHEHMSI SJEKTPOAHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IPOUCXOASIIECH MTPH AIIEKTPOIIH3E:

a) pacrmaBa NaOH;



0) pactBopa CoSOy,
Beruncinre GpakTuyeckoe KOJIUYECTBO METALIA, MOJYYSHHOTO Ha KaTO/Ie MPH JICKTPOJIH3E

Co(NO3)2, eciu 35IeKTpOIH3 MPOBOAMIM B TeueHuH 1 4. Bhixoa MeTasuia mo Toky coctaBui 85%.

Vkaxnre BO3MOKHBIE IIpUYUMHBI YMCHBUICHUSA BbIXOAa METallJla II0 CpPaBHCHHUIO C

pPacCyYETHBIM.

SouhkwdE

CoNoOARWNE

e ol ol o
agrwbdkEOo

No ko

KoHTpOJIbHBIE BOIIPOCHI IO TEMAM

KonTpoJibHbIe BONpoch 10 TeMe « XHMHYeCKasi TEPMOANHAMH KA
OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUIbI CUCTEM.
TepmoanHaMuvecknue napameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.
Buyrpennss sueprus. Pabora. Terora.
[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).
OHTanbnus Kak QYHKIUSA COCTOSTHUS CUCTEMbI. DHTaNbIINsA 00pa30BaHMsl BELIECTBA.
TernoBoit 3¢ ¢ext xumuueckoir peakuuu. DakTOphl, BIUSAIONIME Ha TEIUIOBOM 3(dext
XUMHUYECKON peakiuH.
Tepmoxumus. 3akon 'ecca.
CaenctBus u3 3akoHa ['ecca.
OHTponHs Kak (QYHKIHS COCTOSIHUS CUCTEMBI.
Bropoii 3ak0oH TepMOIMHAMUKH.
Tperwnii 3aKOH TEPMOJINHAMHUKHU.
Oueprus ['nb6ca.
Hanpasiienue caMoInpor3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKLIUM.

KoHTpoJibHBbIEe BOPOCHI 110 TeMe «XHUMHYeCKAsi KUHETUKA»
Xumnueckas KUHeTHKa. CKOpOCTh XUMHUYECKOW PEaKIIMU U METOJIbI €€ PErYIMPOBAHMUSL.
Brusinue KOHIIEHTpAIMK Ha CKOPOCTh XMMUYECKOM peakIuu (3aKOH JIEUCTBYIOIINX MacC).
Brnusinue TemnepaTypsl Ha CKOpOCTh xumMuueckoi peakiuu. [Ipasuno Bant — [N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHHyca.
DHeprusi akTUBalUu. Y paBHEHUE AppeHuyca.
Teopus nepexoqHOro KOMIUIEKca. DHEepreTuyeckas AuarpaMma.
KpuBas Maxkcemna — bonsiiMana. DHepreTuueckuii 6apbep.
Karanutnueckue cuctemsl.
BinusHue karanusaTropa Ha CKOPOCTbh XUMUUECKON PEAKIIUU.
['oMOreHHBIN U reTepOreHHbIN KaTalnus3.
KonebartenbHble peakuuu.
Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.
KoHcTanTa XuMHUYECKOT0 paBHOBECHS.
Cwmenienne xumuueckoro papHoBecus. [Tpunuun Jle—Illarense.
BrusiHue KOHIIEHTpalyK, JaBIE€HUS U TEMIIEpaTyphI.

KonTtpoabsHbie Bonpocsl o Teme «PacTBopbn»
[Tonsitue pactBopa. PactBopuMOCTh BemecTBa. PacTBOpuMOCTh rasa.
PactBopbl. CriocoOBl BbIpaKEeHUs KOHIIEHTPALMU PAacTBOPOB (MaccoBas A0JIsA, MOJSpHas
KOHIEHTpALUs, MOJISIPHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS IOJIS, TUTP).
Komnratusasle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.
3axonbl Payns: | (Tonomerpuueckuit) u |l (30yinockonmueckuii 1 KpUOCKOITMYECKUiN).
Ocmoc. Ocmortnyeckoe naBieHue. Cxema 0CMOMETpa.
KucimotHO-0CHOBHBIE B3aUMOJIEHCTBHS BEIIECTB.
Honnast Teopusi KUCIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE INOHATHS U TIOJOKEHUS
Teopuu AppeHnyca.
Jucconmanus KUCJIOT, OCHOBaHUI M COJIEW C TOYKM 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).
Crenenp auccounanuu. CuiabHbIE U CllaOble AIEKTPOIHUTHI.



10. [Iuccoumanus ciaalObix MeKTpoauToB. KoHCTaHTa TUCCONMANY.

11. 3axon pazbasneHust OcTBanabpaa.

12. Peaknuu MOHHOTO OOMEHa MEXAY AJIEKTPOJIMTAMHU (HAa MpHMEpE peakiuil oOpa3oBaHUS
cJ1ab0ro 3JIEKTPOIUTA, OCaAKa U ra3a).

13. IIpousBeneHue pacCTBOPUMOCTH.

14. HouHoe mpousBeaeHue BoJbl. BogopoaHblil U ruIpOKCHIIBHBIN TOKA3aTEeNH.

15. Tmaponus coner. Tunsl TUapOIN3a COIEH.

16. KosnnyecTBeHHBIE XapaKTEPUCTUKU MpoLiecca FUIAPOIn3a.

17. ®akTopsl, BIUAIONIME HA IPOIIECC TUIPOIIU3A.

KonTpoJsbHbie Bonpocsl 1o Teme «/{ucnepcHbie CMHCTEMBbI»
I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Konnonansie pactBopsl. JInopuibHbie 1 110(GOOHBIE KOJIOUIBIL.
CriocoOpl 1osTy4eHus: KOJJIOUIHBIX PACTBOPOB.
CrpoeHne KOJIJIOUIHBIX YaCTHLI.
IIpaBuno dasuca — [leckona.
VY cToUnBOCTh KOJIOUAHBIX crucTeM. CTaOMIn3aTopBhl.
Koarynsimus nuodunbHbIX 1 THO()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.
Koarymnsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PAaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

CoNoOA~WNE

e N N
wh o

KonTposbHbie Bonmpochbl 0 TeMe «OKUCJINTETbHO-BOCCTAHOBUTEIbLHbIE MPOLECCHD)
OcCHOBHBIE OHSTHSI TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKMCITNTEIIFHO-BOCCTAHOBUTEIbHEIC CBOMCTBA BEILIECTB.

Baxxueinine OKUCINTEIN 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKINil (TPUMEPHI).
OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIN ITOTSHIHAAIL.

VYpasuenue HepHcra.

CocraBneHne OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
Hanpasnenre okucanTenbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

N~ WNE

KoHTpo/1bHBbIE BONPOCHI 0 TeMe «JIeKTPOXUMHUYeCKHe CHCTeMbI»

1 DnexTpoxumuueckue cuctembl. Kimaccuduxaius s31eKTpoXMMHUUECKUX POIIECCOB.

2. DIeKTpOXHMHYECKHE MPOLECCHI, MIPOTEKAIOIINE Ha IPaHULIe pa3/iena «METalI — PacTBOPY.

3. TanpBanmueckwii ameMeHT Janusis — SIkoOu.

4.  DIeKTpOoABIKYIIAs CHja ralbBAaHUUECKOTO JIEMEHTA.

5. H3mepeHue 37€KTpPOAHBIX MOTEHIHUAIOB. Ps1 CTaHIAPTHBIX 3JIEKTPOAHBIX MOTEHIHAIIOB.
CBoiicTBa METaNIOB B COOTBETCTBUU C UX MOJIOKEHHEM B Py HaNpsKEHUH.

6. VYpaBuenue HepHcra.

7. DIeKTposn3 paciiaBoB U pacTBOpoB. KaTtoaHble n aHOAHbIE MTPOIECCHI.

8.  OObenuuHeHHBIN 3akoH Papazes. Beixon mo Toky.

9.  Koppo3sus meraiios. Kinaccuduxanus KOppo3HOHHBIX IPOIIECCOB.

10. Xwmmueckas KOppo3usl.

11. DnexTpoxumuuecKkas KOppo3us. AHOHOE OKHUCIEHUE MEeTaJlIa U KaTOIHOE BOCCTAHOBIICHHUE
OKUCIIUTESL.

12. TIpumepsl KOPPO3UH B KHCIIOH cpesie M aTMOC(hHEpHOI KOPPO3UH.

13.  CkopocCTh KOPPO3HH.

14. 3ammra METaIJIOB OT KOPPO3HH.

15. 3amuTHbBIE NOKPBITHS.



16. DnexTpoXUMHUECKUE CIIOCOObI 3alUTH OT KOPPO3UU METAILIOB.
17. XwuMmunyeckue UCTOUYHUKHU TOKA. [ aJlbBaHNYECKUH DJIEMEHT.



OueHoYHBIE cpeCTBA /ISl IPOBeIeH s MPOMEKYTOYHOH aTTecTaluu
HpOMencyTquas{ arTecTanusd MMECT LCJIbIO OMMPCACIIUTL CTCIICHb NOCTHXKCHUA 3allJIAHUPOBAHHBIX PC3YJILTATOB 06y‘ICHI/IH IO AUCHUIIIIMHEC 3a
onpeneneHHHﬁ nepuoa 06y‘IeHI/I5[.

Ipunoxenue 2

a) HnannpyeMble pe3yJabTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecramum.:
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OIIK-1 Cnocoben peuiatsb 3aaavdun npodwccnonam,ﬂoi?l ACATECJIbHOCTH, IIPUMEHAA METOAbLI MOAC/IMPOBAHUA, MATEMATHYCCKOI0 aHa/iu3a,

€CTECCTBCHHOHAYYHBIC U oﬁmennmeﬂepnble 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecTBEeHHOHAYYHbIE
3aKOHBI U TIPUHIMIIBI IIPU PEIIEHUN
MPAKTUYCCKUX 3ada4d

Hepeuenb meopemuvyecKux 60npoCco8 K IK3amMeHy.

wn

10.
11.

12.

OcHOBHbIE TIOHATHA U ONpPEACICHUS XHMHUYECKOM TepMoauHaMuku. [lepBelii 3akoH
TEPMOJAUHAMUKH.

TennoBoii 3¢ ekt xumudeckoi peakuun. 3akoH ['ecca u cleaCTBUS U3 HETO.

Pacuer temoBoro agpexra B n300apHBIX U U30XOPHBIX YCIOBUSX.

TennoBoit a3 dexT pacTBopeHHs BeliecTB B Boje. [Iporiecc pacTBOpeHUs KpUCTAIUIMYECKUX
BEIIECTB (COJIeii) B BOJIE.

Bropoli 3ak0H TepMOAMHAMMKHU. DHTpONUsA. PacueT M3MEHEHMsI PHTPONMH B PE3yJIbTaTe
peakuun. KauecTBeHHOE OlpeiesieHre 3HaKka AS°.

Oueprust ['m66ca. Kpurepuii caMonpon3BoIbHOTO MPOTEKAHUS POLIECCOB.

Pacuer u3menenus sHeprun ['m60ca B pe3yiabTaTe XMMHUECKUX peakIuil. DHTPONHUIHOE
YPaBHEHUE U €ro aHanu3. TeMneparypa paBHOBEPOATHOCTH (KpuThueckas) Typ.
CocTosIHMEe XMMHUYECKOTO paBHOBECHS. YCIIOBUE XMMHYECKOro paBHoBecHs. Koncranta
paBHOBECHSI.

CBs13b KOHCTAHTBI PABHOBECHUS C U3BMEHEHUEM TEPMOJIMHAMUYECKUX (QYHKIIUH B pe3ynbTare
peakuuu. BausiHue TeMneparypbl HA KOHCTAHTY PaBHOBECHS.

ITpunnun Jle-Illarense. Onpenenenne HanpaBiIeHUs CMEIIEHUS XMMUUECKOTO PaBHOBECHSI.
CKOpoCTh XMMHYECKOW pEaKIUH: CpeaHSss U MIHOBEHHas (MCTHHHAs). 3aKOH JEeWCTBUS
Macc JiJIs1 TOMOTE€HHBIX PEaKLIUM.

3aBUCUMOCTh CKOPOCTH XHMMHMUYECKON peakluu OT KOHILIEHTpalluM pPeareHTOB. 3aKOH
JEMCTBUSL Macc JUIsli TOMOTE€HHBIX M TE€TEpOreHHbIX peakuui. DU3NYECKUN CMBICIT
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13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

KOHCTAHTBI CKOPOCTU XUMHUYECKOHN peaKIuu.

Kuneruka o6patuMbIx xumuueckux peakiuil. Kunernueckoe ycnoBue paBHoBecus. CBs3b
KOHCTaHTBI PABHOBECHS C KOHCTAHTAMHU CKOPOCTEH MPsIMON U OOPAaTHOM peakiuil.
Biustnue Temmneparypsl Ha CKOPOCTh XUMHUECKoU peakiu. [IpaBmio Bant-I'odda.
3aBUCHUMOCTh CKOPOCTH XMMHYECKOM peaKkIuu OT TEMIEPATyphl. Y paBHEHHE AppeHuyca 1
€ro IMPUMEHEHHUE [UIsl pacueTa SHEPrMM AaKTUBALMM IO H3BECTHOMY COOTHOILECHHIO
CKOPOCTEH XMMHUYECKON PeaKliu MPHU ABYX Pa3HbIX TEMIIEpaTypax.

AKTUBHUPOBAHHBIN KOMIUIEKC. DHEPIUsl aKkTUBALUH.

KaranuzaTopbl U UX BIMSHHME KaTaJlU3aTOPOB HA TEPMOJMHAMUKY PEAKIMU, KOHCTAHTY
CKOPOCTH U KOHCTAHTY paBHOBECHS. ['OMOT€HHBIN U F€TEPOreHHBIN KaTalus3.

PactBopbl. CriocoOBI BeIpaK€HUs COCTaBa PacTBOPA, BUJIbI KOHIIEHTPALIHIA.
OnektponuTrueckas auccoruanusa. Cxembl IUCCOUMALNUUA KPUCTAIUIMYECKUX BEIIECTB C
MOHHOM CTPYKTYPOH U NOJIAPHBIX MOJIEKYII.

Crenens nucconnanuu. Knaccudukanus 31eKTpoIUTOB MO CTETNeHH Aucconranuu. Teopus
BJIEKTPOJIUTUYECKON AUCCOUALIMN AppeHnyca.

Juccornmarusi  cna0bIX AJIEKTPONUTOB (MPUMEPHI UX CTYNEHYaTOW JMCCOILMAIINN),
KOHCTaHTa JUCCOIMAIu. 3akoH pazbasienust OcTBaibaa.

Peakuuu noHHOrO0 0OMEHA, peakluy HeUTpaIu3auu (PacCMOTPETh Ha MIPUMeEpax).
Hucconmanus Boabl. Bogopoausiit pH u ruapoxcunbabiil pOH noka3zatenu.

Peakuuu ruaponuza coneit. Tumbl rugponusa (c mpuMepamu).

CreneHb ruapoian3a, KOHCTaHTa ruponnsa. CMmelleHue paBHOBECHS Mpolecca FUApPOIIn3a.
OBP: ocuHoBHble moHsTHS U onpeneneHus. Kiaccuduxamus OBP (paccMmoTpers Ha
puMepax).

CranpapTHbI SIEKTPOAHBIA MOTEHUHMald. Psj HampspkeHW MeTaioB. 3aBUCUMOCTh
3JIEKTPOJIHOTO MOTEHIMANa OT PeaJIbHbIX YCIOBUH. YpaBHeHue HepHcTa.

XWMHYECKUH MCTOYHUK TOKA — TaJbBAaHMYECKHUH AJIEMEHT: CTPYKTYpHAsl CXeMa, KpaTkas
3aluCh, OKUCIUTEIBHO — BOCCTAaHOBHUTENbHBIE TIpoliecchl Ha anektpoaax u IC
raJlbBAHUYECKOT0 JIEMEHTA.

XuMudeckasi KOppo3usl METaJUIOB U €€ BHUJIBI (C IpUMepaMHu).

DNEKTPOXUMHYECKass KOPpO3Usi METAUIOB M €€ BHJbl. OJIEKTPOAHbIE MPOILECCH B
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KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MPUMEPax B Pa3HbIX Cpeax).

31. Meroapl 3aIUTH METAILUIOB OT KOPPO3UH (C MpUMEpaMH).

32. 3amTHBIE METATMYECKHE TOKPHITHA. CXeMBl  3JIEKTPOXMMHYECKOH  KOppO3HUU
OLIMHKOBAHHOTO M JIY’)KEHOTO XkeJie3a B KUCIION Cpeie.

33. DnexTposu3 paciiiaBOB C HHEPTHBIM aHO/IOM. DJIEKTPOJIN3 PACTBOPOB C MHEPTHBIM aHOJIOM
(mocie10BaTEILHOCTD 3JICKTPOIHBIX MpolieccoB). [IpuBecTH mpuMepsl.

34. DnekTpoiii3  pPacTBOPOB C  AaKTHBHBIM  aHOJOM  (pacCMOTpPEeTh Ha  INpUMEpe).
DIEeKTpOIUTHYECKOE pa UHUPOBAHUE METAJIIIOB.

35. 3axonsl anekTponmsa (00bequHeHHbIH 3akoH Dapajest). Beixon mo Toky.

OIIK-1.2

Pemraer CTaHJIapTHBIE
npodeccuoHaNbHbIE  3aJaud  C
NPUMEHEHUEM  OOILEUH)KEHEPHBIX
3HaHUHI

Ilpumepnvie npakmuyueckue 3a0anus 011 IKIAMEHA:

1. Bolpa3uTe yepe3 KOHLIEHTpaLMY PEareHTOB KOHCTAaHThl PAaBHOBECHS CIEAYIOLIUX PEeaKIUM
Nory + 3 Hoy = 2 NH3(y, AH = -92,2 x/Ix. Ykaxkute HalnpaplIeHUE CMEIIEHHsS XUMUYECKOrO
PaBHOBECHSI ATHX PEAKIIMIA: a) IPU MMOHKEHUU TEMIIEPaTyphbl, €CIIH JaBJICHHUE IOCTOSHHO; 0) pH
MIOBBIIIEHUY JIABJICHUS, €CIIM TeMIlepaTypa MOCTOsSHHA.

2. OmpenenuTe BO3MOXHOCTH BOCCTAHOBJIICHHS OKcHua keneza FesO, yriepomom mpu
craHaaptHbix ycnoBusx u Temmneparype 1100 K. Peakuust BoccranoBinenus FesOs: Fe3Oy
+4C(K) == 3FE(K) + 4CO(F).

3. 3aKOHUUTh YpaBHEHMsI PEaKIMii, HAITMCAB UX B MOJIEKYJIIPHOM U HOHHOM BHUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

4. B 2 1 pactBopa ruapokcuia kanblus cogepxurcs 478,8 r Ca(OH),. ITnotHOCT pacTBOpa
1,14 r/min. Paccuutaiite: ®(Ca(OH),); Cym; Coxs Cmy N(Ca(OH),) u N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUIL:

K>Cr,07 + FeSO4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

6. IlpuBenute cxembl AJIEKTPOAHBIX IPOILECCOB U MOJIEKYJSPHbIE YpPaBHEHUS PEaKIIMH,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBaHonapel  Co/Ni: a) B Kucioi cpeze;
0) Bo BinaxkHoM Bo3ayxe. Onpenennure yobUIb MAacChl aHOAA IPU KOPPO3UHU B KUCIIOH cpene 3a 20
MUH, €CJIH CKOPOCTh Koppo3uu coctasmia 0,01 r/4.

7. CocTaBbTE 1IEKTPOHHO-NOHHBIE YPABHEHMSI AJIEKTPOAHBIX IIPOLIECCOB (AHO MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHE pEaKIuH, NPOUCXOIAIIed mpu snekrpoimse pactBopa CoSOy.
Borunciure (aktuyeckoe KOJIMUYECTBO MeTayla, MOJYYEHHOTO Ha KaTojAe NPHU SJIEKTPOIN3e
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Co(NO3)2, eciu 37eKTpoJIn3 MPOBOIMIN B TeueHHH 1 4. Brixo MeTasuia mo Toky coctaBuit 85%.
VYKa)kuTe BO3MOXKHBIE TPUUMHBI YMEHbBIIIEHUS BIX0/1a METAILJIa 10 CPABHEHUIO C PACUETHBIM.

8. Kakue u3 cueayromux cojeir moasepratorcs ruaposusy: NapSiOs;. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHS THIPOJIM3a COOTBETCTBYIOIIUX coneil. Kakoe
3Hauenue pH (< wiu> 7) uMEI0T pacTBOPHI AITUX COJICH?

9. 301b THAPOKCHIA MarHus mojydeH myrem cMermmBanus 0,02 1 0,011. pacrsopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsi 4acTHI] OTYICHHOTO 30151 M HAITUIINTE
(hopMyIly ero MHUIIEIUTHI.

OIIK-1.3

IIpumensier METO/IbI
MOJIEJIMPOBAHUS u
MaTEMAaTHYECKOIO  aHaJlInM3a s
pelIeHus 3aJa4 TEOPETUYECKOro U
IIPUKJIATHOTO XapaKTepa

Ilpumepnvle npakmuyeckue 3a0anus (011 OOMAWHUX 3A0AHUIL).

1. JIna peakuuu CHy () + CO; () =2 CO () + 2 H () onpenenuTe BO3MOKHOE HaIlPpaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAKLUM NpPU CTAaHIAPTHBIX YCJIOBUAX M Ipu Temmneparype T
=927°C, ecin Temnosoit s ekt peakuu 10 33JaHHON TEMIEPaTypbl HE U3MEHUTCS. Y KaXUTe:
a) BBLIEJISIETCS UJIU MOTJIOIIAETCs SHEPTUs B XO/€ Peakuy; 0) NPpUUUHY HalJEHHOTO U3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hayaia peaxkium.

2. BeIpazute dYepe3 KOHUEHTPALMU PEAareHTOB KOHCTAHTHI PABHOBECHS CJEIYIOIIMX
peakuuii Nory + 3 Hyry = 2 NHjp, AH = -92,2 x/x. Ykaxure HanpaBleHHE CMEIICHHS
XMMHUYECKOTO PAaBHOBECHS ATHX PEAKIUiIl: a) IpHU MOHMKEHUU TeMIIepaTyphl, €Clid JaBIICHUE
MOCTOSIHHO; 0) MPU MOBBIIICHUN JABJICHUS, €CIIA TEMIIepaTypa MOCTOsIHHA.

3. CKOJIbKO MIJUTUIUTPOB 96%-HOT0 pacTBOpa CEpHOM KHUCIOTHI C MIOTHOCTHIO 1,84 T/Mi1
notpeOyercs uist mpurorosienus 2 i1 0,25M pactopa?

4. Kakue w3 crnenyroumx conedl moasepratorcs ruapoinsy: NaySiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHbIE YpaBHEHHs THAPOJIM3a COOTBETCTBYIOIMX cosell. Kakoe
3HaueHne pH (< winu> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 3osb ruapOKCHIAa MarHus noxydeH myreM cmemmuBanus 0,02 i 0,011, pactBopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenennrte 3apsi 9acTHI] ITOTYICHHOTO 3015 M HAITAIITATE
(bopMyiTy €ro MULEIIBL.

6.  PaccumraiiTe = JJIEKTPOJABMKYILYO  CWIy W ONPEACIATE  HAlpaBICHHE
CaMOIIPOU3BOJILHOTO MIPOTEKAHUSI PEAKIIUU MPU CTAHAAPTHBIX YCIOBHSX, UCIIONB3Ys 3HAUCHUS

OKHCJINTEIHFHO-BOCCTAHOBUTENBHEIX moTeHnuanoB HJ + HiPOy HsPO; +
H-0.

e JZ +
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7. IlpuBenute CXEMbI AJIEKTPOIHBIX IIPOLECCOB U MOJEKYISPHBIC YPaBHEHHUs pPEaKLui,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B KUCIo# cpee;
0) BO BiIayKHOM Bo3ayxe. Onpenenure yoblUTh MACChl aHOJIa TIPU KOPPO3UHU B KHUCTION cpene 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe 31EKTPOHHO-NOHHBIE YPAaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ MHEPTHBIN)
Y MOJIEKYJIIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH MpH 31eKTpoin3e pactBopa CoSOy,
Brrauciure pakTuyeckoe KOJIMYECTBO METAIA, MOJIyY€HHOTO Ha KaTo/Ie TIPH JIEKTPOIIN3E
Co(NO3),, ecitu 371eKTpOIIU3 MPOBOIKIIH B TeueHuH 1 4. Beixo Merania mo Toky coctaBui 85%.
YKaKuTe BO3MOYKHBIE IPUUMHBI YMEHbIIIEHUS BBIX0/1a METAJLJIA 110 CPABHEHUIO C PACUETHBIM.




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

[TIpomexxyrounast arrectanmus Mo AucHUIIIMHE «OOm@as M HeopraHuyecKas XHUMUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUM, IPOBOAUTCS B (hOpMeE IK3aMEHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OousietaMm, Kbl M3 KOTOPBIX BKIIIOYAEeT 2 TEOPETHUYECKUX BOIPOCAa U OJHO MPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OICHKY «OTJH4HO» (5 OaJUI0B) — 00YYAIOUIMICS TEMOHCTPUPYET BBHICOKUI YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUsX MOBBIIICHHON CII0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaronuiicss 1eMOHCTPUPYET CPEAHHUH YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOIMYCKAIOTCS
HE3HAaYUTEeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEepalusiX, IEPEeHOoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YyAOBJETBOPHTEJbHO» (3 Oamia) — oOyyarouuiicss JeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISETCS OTCYTCTBUE OTHAEIbHBIX 3HAHUM, YMEHUH, HAaBBIKOB,
OOy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IMPU ONEPUPOBAHUU 3HAHUSIMH H
YMEHMSIMU NIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oaia) — 00yJyarouiuiicss JIeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPHUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HAHHSA Ha YPOBHE BOCIPOU3BEACHHUS U OOBSCHEHUS HHPOpPMAIMM, HE MOMKET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELLIEHUS POCTHIX 3a/1a4.



