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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
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 peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enstMu OCBOSHUS TUCUUIUIMHBL «XUMHUS» ABISETCS GopMuUpoBaHue (yHIaMEHTaIbHbBIX
3HAaHUW B 00JIACTM COBPEMEHHOW XHUMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHI; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHON pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU U3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

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

Juctumumaa O61mas 1 HeopraHuyeckast XUMHS BXOAUT B 0053aTeNbHYIO YacTh y4eOHOTO
11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOM MIKOJIbI

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

be3onacHOCTb KU3HENEATEIBHOCTU

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIMOHHOW pabOTHI

dusnyeckas XuMus

MarepuanoBeneHue

OCHOBBI METAIITYPrU4€CKOr0 IPOU3BOACTBA

Meroapl HcclieI0BaHU MAaTEPUAIIOB U IPOIIECCOB

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHMsI AUCUUIUIMHBL (Moayisl) «OOmiasi 1 HEOPraHUYECKas XUMUS»
oOyyaroImuiics oKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOU ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIEC M OOLIEMH)KEHEPHBIE 3HAHHS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAyYHBIE 3aKOHBI M IPHUHLMIBI NIPH PEIICHUN
MIPaKTUYECKHX 3aJa4

OIIK-1.2 Pemaer cranmapTHele mpodeccuoHaNbHBIE 3aJadd ¢ [PUMEHEHHEM
O0IIEMH)KEHEPHBIX 3HAHUHN

OIIK-1.3 [Ipumensier METOABI MOJENMPOBAHMS W MAaTEMaTHYECKOro aHaliu3a AJis
pelieHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€EM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 61,2 akaj. 4acos:
— ayIuTOpHas — 57 aKaJl. 4acoB;
— BHeayiuTopHas — 4,2 akaJl. 4acoB;

— caMocTosTeNnbHas padora — 29,1 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o |KonTaKTHAS pabota E 5 ®dopma TeKyIero
=
5 B aKaJl. 4acax 3] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 ©|caMOCTOSATENbHOI | ycrieBaeMOCTH U
JUCIIUILIAHB 5 [ 6 . | KommereHuu
O s g £ paboThI TIPOMEKYTOYHOM
11a0. | mpaxr. 3
Jlex. P 2'g aTTecTaluH
3aH. | 3aH. |Q &
1.
- oopmiieHuE
OTYETA 10
nabopaTopHOi
paborte; E—
- peleHue N
J1a00paTOPHOM
JIOMAIIHETO £6OT£ OIIK-1.1,
1.1 Xumudeckast TepMOANHAMUKA 4 2 4 3aganus Ne 1; )IIE)MaMHée OIIK-1.2,
- OIIK-1.3
3aganue Ne 1.
CaMOCTOSITENBHOE .
VYerHbIl onpoc.
U3ydeHHE
yaeOHOI 1
Hay4YHOM
1 JUTEPATYPHI.
- opopmIIeHHE
OTYeTa 10
nabopaTopHOM
paborte; amuta
- penreHue N
p nabopaTopHOi
JIOMAIIHEr o AGOTEI OIIK-1.1,
1.2 Xumnueckas KWHETHKA 3 3 4 3agaHus Ne 2; }II())MaMHée OIIK-1.2,
- OIIK-1.3
3amanne Ne 2.
CaMOCTOSTEIILHOE .
VYerHbIl onpoc.
U3ydeHHe
yueOHOI u
Hay4HOU
JIUTEPATYPHI.




- ohopmieHUE
OTYETA I10
nabopaTopHO’
padore; 3amura
- pettierue nabopaTtopHoOi
JIOMAIIHETO AGOTEI OIIK-1.1,
1.3 PactBOpHI 14 6 3agaHus Ne 3; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3amanne Ne 3.
CaMOCTOSTEIILHOE .
VYerHsIi onpoc.
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPBI.
- ohopmieHHE
OTYETa 110
nabopaTtopHoOi
pa6f) " na6iafTP(I)TaHoﬁ OIIK-1.1,
1.4 [TucriepcHbIE CHCTEMBI 4 2 4 patop . OIIK-1.2,
CaMOCTOATENbHOE | paOOTHI. Y CTHBIIH
OIIK-1.3
U3ydeHHe ormpoc.
yuebHOi U
Hay4HOU
JUTEPATYPHI.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
padore; 3amura
- petueriie nabopatopHoi
15 JIOMAIIHETO 211)6OTII>)I OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 2 5 3agaHus Ne 4; P ) OIIK-1.2,
JlomanrHee
MPOIIECCHI - OIIK-1.3
3amanne Ne 4,
CaMOCTOSTEIBHOE .
VYerHbIl onpoc.
H3yUYCHHE
yueOHOH H
Hay4HOU
JUTEPATYPBHI.
- oopmiieHUE
OTYETA I10
nabopaTopHOi
patore; 3amura
- petuerime nabopatopHoi
JIOMAIIHETO AGOTEL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 9 6 6,1 3amadus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3aganue Ne 5.
CaMOCTOSITENBHOE .
VeIl onpoc.
U3yuCHHE
yaeOHOU W
Hay4YHOM
JIUTEPATYPHI.
Wroro no pazaeny 38 | 19 29,1
Hroro 3a cemectp 38 | 19 29,1 JK3aMeH
Hroro no aucrumianne 38 | 19 29,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuoHHbIE 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTHUPYIOTCS Ha OpPraHU3aIlHio
00pa30BaTEeNbHOTO  IIpOLlEecca, MPEANOJJAralllyl0 MPSAMYH TPaHCISALIUI0 3HAHUM  OT
npenoaaBarels K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus1). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — IOCIENOBAaTeIbHOE W3JIOKEHHE MaTepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

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

2) NHTepakTUBHBIC TEXHOJOTHMH — OpPraHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JTOCTI)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HHUX o0Opa3oBaTelbHOTO pe3yibrara. Hapsny co
CHEIMAM3UPOBAHHBIMU  TEXHOJOTHUSIMHU  TaKOro  pojJa  MNPUHIUIN  HWHTEPaKTUBHOCTH
NPOCIIEKUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepaKTUBHOCTh MOAPA3ZYMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cieicTsue, (opMUpoBaHUE caMOpa3BUBAIOLIEICs NHPOPMAIMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

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

3)  HudpopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30BaTe/bHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MpOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB paboThl ¢ uHpopmanueid. DopMbl yueOHBIX
3aHATHIL:

- Jlekuus-Bu3yanu3zanusi — HM3JIO0KEHUE COJEP)KAHUS COMPOBOXKAAETCSA MpEe3eHTaIUei
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, IrpaUuecKux, ayIuo- U BUACOMATEPUAaIoB).

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecTedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

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

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

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



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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Maxotkuna, E. C. Ilpaktukym 1mo oOmeld M HEOpraHW4YeCKOW XUMHUHU : ydeOHOe
nocobue. (4. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
snektpon. onr. guck (CD-ROM). - 3arm. ¢ turym.  9kpama. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBops! : yueOnoe nocobue / E. C. Maxotkuna, M. B. llly6una, C.
A. KpsuioBa ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 snekrpon. ont. auck (CD-ROM). -
3ari. ¢ tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
MakpooObeKT. - TekcT : aneKTpoHHbBIN. - CBeeHus 10cTyHbI Takke Ha CD-ROM.

3. Maxotkuna, E. C. Xumudeckue 3IeMEHTH MU MUHEpalibl B Ouocdepe : ydeOHOE
nocobue / E. C. Maxotrkuna, M. B. lllyouna ; MI'TY. - Maruauroropck : MI'TY, 2017. - 1
anektpoH. ont. guck (CD-ROM). -  3Barm. ¢ tutyn.  9kpaHa. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekT. - Tekct :
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

4. Maxotkuna, E. C. Knaccuueckue Meronpl aHanuza : ydueOHoe mocobue / E. C.
Maxotkuna, M. B. Illy6una ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 a1nexTpoH. onT. TUCK
(CD-ROM). - 3arir. c TUTY. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObekr. - Tekcr :
ANEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

B) MeToaunyeckue ykasaHus:

1. Maxotkuna, E. C. Ilpaktukym no oOmieii ¥ HEOpraHWYeCKOH XUMHM : ydeOHOe
noco6ue. (4. 1)/ E. C. Maxotkuna, M. B. llly6una ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
anekTpoH. onT. guck (CD-ROM). - 3Barn. ¢ turya. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekr. - TekcT :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. KomongHo-aucnepcHbie cuctemsl : mpaktukym / E. C. MaxoTkuHa,
M. B. Illy6una ; MI'TY. - Maruautoropck : MI'TVY, 2019. - 1 snextpos. ont. auck (CD-ROM). -
3arn. ¢ TuTyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
Makpoo0beKT. - TekcT : anekTpoHHbIH. - CBeaeHus noctynHsl Takxke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpHI 27IEKTPOIUTOB U HEANEKTPOIHUTOB : yueObHoe mocodue / E.
C. Maxotkuna, M. B. llly6una, C. A. Kpsuosa ; MI'TY. - Marautoropck, 2012. - 87 c. : Tabm. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 . - MakpooObekT. - Tekcr :
JJIEKTPOHHBIN.

4. Maxotkuna, E. C. Dnementsl V-VIII rpynn neprogudeckoil CUCTEMbI XUMUYECKHX
anemenToB J[. . MenzeneeBa : naboparopusiii npaktukym / E. C. Maxotkuna, M. B.1llybuHa ;
MI'TVY . - Maraurtoropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyIL.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObeKT.
- Texcr : anmexkTpoHHBIN. - CBeeHus JoCTyHBI Takke Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK JIeCTBUS TUIEH3UN



https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/371
https://host.megaprolib.net/MP0109/Download/MObject/20680
https://host.megaprolib.net/MP0109/Download/MObject/1469
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https://host.megaprolib.net/MP0109/Download/MObject/2143

MS Office 2007 |y, 135 r17.09.2007 GeccpouHo
Professional

7Zip CBOOOJIHO  pacCHpOCTPaHIEMOC 0CCCPOUHO
FAR Manager |cBoOogHO pacmpocTpaHsieMoe OECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca CchllIKa

OnexTpoHHbIe pecypchl 6ubanorexku MI'TY um. hitps://host.megaprolib.net/MP0109/Web
I".1. HocoBa ' ' '

Poccuiickas  T'ocymapcTBeHHas  OmOJMOTEKA.

https://www.rsl.ru/ru/4readers/catalogues/

Karanoru
depepaibHOE  TOCYIAPCTBEHHOE — OIOKETHOE
yUpEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

POMBIIIICHHOM COOCTBEHHOCTH
[TouckoBas cucrema Akamemuss Google (Google

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

Scholar)

HanonanbHast HHGOPMAIMOHHO-aHATTMTHYIECKAs

cucrema — Poccuiicknii  unmekc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

DnekTpoHHas 0a3a MepuoINYeCKUX m3aanuid East
View Information Services, OO0 «MMBUC»
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHUYECKOe 00ecIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

VYueOHbIe ayAMTOPHH JUIS TMPOBEICHHS 3aHATHH JIEKIMOHHOrO Tuma. OcHalleHue:
MynbTHMeAUIHBIE CPEICTBA XPAHSHNUS, IEpEIauu U IPEACTaBICHNS HH(POPMAIIHH.

VYueOHbIe ayTUTOPUH IS IPOBEICHHS JTA00OPATOPHBIX PabOT:XUMHUYECKHE JTA00PATOPHUH.
OcHaienue: XuMudeckne peakTUBBI, XUMUYECKasT nocyna,JlabopatopHoe
obopynoBanue, Tabnuia «[lepuonuyeckas cucTeMa XHMHYECKHX 3JeMeHTOBy,Ilmakatel 1o
TeMaM paboydeit MporpaMmBbl.

VYueOHbIe ayTUTOPUH ISl TPOBEICHHS TPYIIOBBIX M UHIUBHIYAIbHBIX KOHCYIbTAIHIHA,
TEKYIIEro KOHTPOJS M MPOMEeXyTouHoW arrectanuu. OcHamienue:/locka, MynTbTUMEIHIHBIN
HPOEKTOP, IKPaH.

[Tomemennss ans  caMOCTOSITENbHOW — paboTel  oOywatommxcs.  OcHaleHwue:
[Mepconanbubie KoMIbIOTEpHI ¢ aketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AIIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

[Momemenne ansi XpaHeHHsT W NPOQUIAKTHYECKOTO OOCITY)KMBaHHS —y4eOHOTO
obopynoBanusi. Ocnamenue: Illkadbr ans XxpaneHHs y4eOHO-METOANYECKOW JTOKYMEHTAIIHH,
yaeOHOrOo 00OpyIOBaHUS M Y4eOHO-HATMAMHBIX TocOoOMH, WHCTpyMEHTHI il peMOHTa
71a00paTOPHOTO 00OPYIOBAHUSL.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

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:
JlaGopatopHas padota Ne 1. «TemnoBbie 3 HeKThH TPOIIECCOBY;
JlaGopaTtopnas padora Ne 2. «CKOpOCTh XMMUYECKUX PEaKIUii»;
JlabGopaTtopHnas padota Ne 3. «DnekTponuTruecKasi AUCCOLUALIU;
JlaGopaTtopHnas padota Ne 4. «'umponus conei».
JlaGopaTtopHnas pabota Ne 5. «JlucniepcHbIe CUCTEMBIY.
JlaboparopHnas pabota Ne 6. «OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUNY;
JlaGopaTtopHnast padota Ne 7. « DIEeKTpOXUMHYECKUE TTPOLIECCHIY;

IK3aMEHAITHOHHLIE BOIIPOCHI

1. OcHOBHbIE TOHSATHS W OIpPEAETICHUS XMUMHMUYECKOH TepMoauHaMHKH. [lepBblii 3aKoH
TEPMOJAUHAMUKH.

2. TerunoBoii a3 dexT XuMIIecKol peakuuu. 3akoH ['ecca u ClIeICTBUS U3 HETO.
3. Pacuer teroBoro agdexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.
4. TeruoBoit 3(pdekT pacTBOopeHHS BemecTB B Boje. lIpomecc pacTBOpPCHHS

KPUCTANINYECKUX BellecTB (coseil) B BOjiE.

5. Bropoii 3akoH TepMoAMHAMUKH. DHTponus. PacueT n3MeHeHus: SHTPONHHU B pe3ysbTare
peakuuu. KauecTBeHHOE oIpesielieHNe 3HaKa AS/.

6. DHeprus ['m66ca. Kpurepuit caMonpon3BOIBHOTO MPOTEKAHUS ITPOIIECCOB.

7. Pacuer n3menenus sHepruu ['m66ca B pe3ynpraTe XUMUUYECKHX peakuil. DHTpONUHHOE
ypaBHEHHE U ero aHanm3. TemrepaTypa paBHOBEPOATHOCTH (KpuTHuecKas) Tp.

8. CocrosiHHE XMMHUYECKOTO paBHOBECHs. Y CIOBUE XMMUYECKOTro paBHOBecHs. KoHcTaHTa
paBHOBeECHS.

9. CBs3b KOHCTaHTbl PAaBHOBECUS C H3MEHEHHEM TEpPMOJMHAMMUYECKUX (QYHKIHMH B
pe3yabTaTe peakuuu. BinsHue TeMneparypsl Ha KOHCTaHTY PaBHOBECHS.

10. Ilpunmun Jle-Illarense. OmnpeneneHne HamnpaBieHUS CMEIIEHUS XMMUYECKOTO
paBHOBeECHS.

11. CkopocTb XMMHUYECKOH peakIiu: CPEeIHssI U MTHOBEHHas (MCTUHHAA). 3aKOH JAeUCTBUS
Macc JIJ11 TOMOT€HHBIX PEAKIIHM.

12. 3aBUCHMMOCTb CKOPOCTH XUMHMYECKOW PEaKIMU OT KOHIIEHTPALMH peareHTOB. 3aKOH
JIEUCTBUS MacC MJid TOMOTE€HHBIX M TE€TEPOreHHBIX peakuuil. DPU3NYECKUN CMBICIT
KOHCTaHTBI CKOPOCTH XUMUYECKON PEAKIUU.

13. KuHetnka oOpaTHMMBIX XMMHUYECKHX peaknuii. KinHeTHdeckoe yCIIOBHE paBHOBECHSI.
CBsI3b KOHCTAHTBI PABHOBECHUSI C KOHCTAHTAMH CKOPOCTEH NMPsIMO 1 00paTHON peakuil.

14. BnusiHue TemnepaTypsl Ha CKOPOCTh XuMudeckoi peakiuu. [Ipasuno Baut-I'odda.

15. 3aBUCHUMOCTb CKOpPOCTHM XHMHYECKOH peaKkIuh OT TeMIepaTrypbl. YpaBHEHHUE
AppeHnyca U €ro MpUMEHEHHE IJIi pacyeTa SHEPruu AaKTHBAIMH [0 H3BECTHOMY
COOTHOLICHUIO CKOPOCTEN XMMHUUYECKON PEaKLIMK IIPU ABYX Pa3HbIX TEMIIEPATypax.

16. AKTHBHpPOBAHHBIA KOMIUIEKC. DHEPTUS aKTHBAIIHH.

17. KatanuzaTopbl 1 UX BIUSHHE KaTaJlM3aTOPOB HA TEPMOJANHAMUKY PEAKIIUU, KOHCTAHTY
CKOpPOCTH U KOHCTaHTY paBHOBECHS. | OMOTEHHBIN U T€TEPOreHHbIN KaTalu3.

18. PactBopsbl. CriocoObI BEIpaKEHHS COCTaBa pacTBOPA, BU/IbI KOHIICHTPALIUH.

19. Dnekrponutnyeckas auccouuanyst. CxeMsl IUCCOUUALMH KPUCTAIUIMYECKUX BEILIECTB
C MOHHOU CTPYKTYPOH U MOJISIPHBIX MOJIEKYIL.



20. Crenenp auccormanmu. Kimaccudukamus 3JIEKTPOIUTOB MO CTEHCHH AUCCOIHAIIHH.
Teopust 3IEKTPOTUTUYECKON AUCCOMaun AppeHuyca.

21. Tuccoumanusi cinaObIX AJICKTPOJUTOB (MPUMEPHl UX CTYIEHYATOW JTUCCOIUAIUN),
KOHCTaHTa Juccouuanuu. 3akoH paz0asienust OcTBaibiaa.

22. Peakiuu HOHHOTO OOMEHA, peaKIMKi HeHTpaTu3aluu (pacCMOTPETh Ha IPUMEpax).

23. Jlucconumanms Boabl. Bogoponusiii pH u ruapokcmibpabiii pOH mokaszarenu.

24. Peakruu ruaponmsa cosieid. Turbl Tuapon3a (¢ mpuMepamu).

25. CreneHp TruApoiM3a, KOHCTaHTa ruaponu3a. CMelleHHe paBHOBecHs Ipoliecca
TUIPOITU3A.

26. OBP: ocHoBHbie monsTus u omnpexaenenus. Knaccudpukamus OBP (paccmoTpers Ha
npuMepax).

27. CtaHmapTHBIM SJEKTPOMHBIN MOTCHIHMAI. Psn HanmpspkeHUN MeTauioB. 3aBHCHUMOCTH
AJIEKTPOHOTO MOTEHIHANIA OT PealibHBIX yCcIoBHi. YpaBHeHue HepHcTa.

28. XUMHUYECKUH MCTOYHHUK TOKAa — TajJbBAaHMYECKHH OJJIEMEHT: CTPYKTYpHas cxema,
KpaTKasi 3aIlliCh, OKHUCIUTEIFHO — BOCCTAHOBUTEIBHBIC TIPOIIECCHI Ha AekTpoaax u DJIC
raJIbBAHUYECKOTO DJIEMEHTA.

29. Xumuueckas KOppo3us METAIIOB U €€ BUJIBI (C IPUMEpaMHu ).

30. DnexkTpoxuMHUYECKass KOPPO3UsS METAUIOB U €€ BHUJAbL. DJICKTPOAHBIE MPOLECCHl B
KOPPO3MOHHOM MHUKPOAJIEMEHTE (PaCCMOTPETh Ha MIPUMEPaxX B Pa3HBIX Cpeax).

31. MeToapl 3alIUTHI METAJIJIOB OT KOPPO3UH (C MpUMepamu).

32. 3amMTHBIE METAJUIMYECKHE TMOKPBITHSA. CXEMBI JJICKTPOXHUMHUYECKOH KOPPO3HUH
OIIMHKOBAHHOT'O U JIY’KEHOTO KeJie3a B KUCIION cpeie.

33. DJeKTpoyn3 pacIuIaBOB ¢ WHEPTHBIM aHOAOM. DJICKTPOJIHM3 PAaCTBOPOB C MHEPTHBHIM
aHOJIOM (ITOCIIE0BATEIHHOCTD AJIEKTPOIHBIX MporeccoB). [IpuBectu mpumepsl.

34. DnekTposM3 PACTBOPOB C AaKTUBHBIM aHOJIOM (pacCMOTpPEeTh Ha MpHUMEpe).
DneKTpoIuTHYECKOe padUHUPOBAHNUE METAIIIIOB.

35. 3axoHsbI nekTponm3a (00bequHEeHHBIH 3akoH Papaest). Beixon mo Toky.

Bueayauropnas camocTosiTenpHas paboTa OOydaroOlUXCsl OCYIIECTBISIETCS B BHJE
U3y4YEHHsI TUTEPATYpPhI 10 COOTBETCTBYIOIIEMY pa3jieiy ¢ MpopaboTKoi Marepuana; opopmieHus
OTYETOB I10 JIA0OPATOPHBIM Pa0OTaM U BBIMOJIHEHMSI TOMAIIHUX 3a/laHuH.

Bapuantbl TeMaTHYeCKHX JOMAITHUX 3aJaHU 1J151 BHeAyTUTOPHOI CaMOCTOSATeIbHOM
padoThI CTYICHTOB 110 TeMaM

JlomamHee 3agangue No 1
no reMe «XUMHYeCKasi TEPMOIMHAMUKA)»

3amaua Nel
Hus peakiyu CHy () + COz () = 2 CO () + 2 Hy () onpeniennTe BO3MOXKHOE HaIpaBICHUE

CaMONPOU3BOJILHOTO TEUEHUS! PEAKIMHU MPU CTAaHJAPTHBIX YCIOBHSX U MpU Temieparype T =
927 °C, ecim TemioBoii s dexT peakiuu 10 3aJaHHOW TeMITepaTyphl HE H3MEHUTCS. Y KQXKHTE: a)
BBIJICTISICTCS] WUIA TIOTJIOMIAETCS] DPHEPTHsl B XOJI€ PeaKIuu; 0) MPUUNHY HAWIEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3agaua No2

Beruncaure temnosoi  addekr peakumu: CaCy ) + 2 HoOq) = Ca(OH)2 o + CoHa (o,
MOJIB3YSCh CTAaHIAAPTHBIMH TETIOTAMH 00Pa30BaHMs Pearupyroux BemecTB. CKOIBKO TETUIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH 0O0pazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMUYECKUM YpaBHEHHSIM pacCunTanTe TerIoBol 3 (HeKT peakuu:
Hyry + COz ¢y =CO )+ Ho Ogy). TepmMoxumudeckue ypaBHEHUS:

a) Hp @ T 15 0O, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO ) + 02 Ol 2 C02 () AH = '566,2 KH)K



JloMalHee 3aaanue No 2
o TeMe «XUMHYeCKasd KHHEeTHKAa»

3amaua Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) =2 CO3 (). HauanbHble KOHIIEHTpanuu
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 YBEIUYHUTh JaBJICHHE B CHCTEME B J1Ba pa3a’

3anaya Ne2

IIpu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peaklnio 3a 20MUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIHIO NPHU
temriepatype 200 °C, ecnu TEMIEPATypHBIH KOA(P(UIMEHT CKOPOCTU peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEeaKIHu?

3amaua Ne3

Haiigure HauanbHble KOHUEHTPALMKM MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peakuuu: Fe ) + HO iy = FeO () + Ha (1), ecim paBHOBECHBIE KOHIIEHTPAIMK PEarupyronux
BeniectB paBHbl: [HyO]=0,3momb/1, [Hz] = 0,4 Momnb/m.

3amaua Ned

Hus peaknuonnoi cucremsl: CO ) + HO () = CO2 v + Hy () HadanbHbIE KOHICHTPALUU
pasubl: [H20] = 0,5 mons/m, [CO] = 0,6 Monb/in. OnpenenuTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua Ne5

Bripazute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CICAYIOUIUX PEaKIUil:

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

VYKaXuTe HampaBlIeHHE CMEUICHHS XMMHUYECKOTO PaBHOBECHS AITHX pEaKkIuil: a) Mpu
MOHWKEHUU TEMIIEpATyphl, €CIU JIaBIICHUE MOCTOSHHO;, 0) TPH TOBBIIMICHUH TABJICHUS, €CIIU
TeMIlepaTypa MOCTOsIHHA.

Jdomamnee 3axanmne Ne 3
o reme «PacrBopesn»

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

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

PaccuunraiiTe: a) MaccoByro JOJI0 BEIIECTBA B PacTBOpe; 0) MOJSPHYIO KOHIICHTPAIUIO
HKBHUBAJICHTA; B) MOJISIIBHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3azaya Ne2

3aKOHUNTE MOJEKYJISIpHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuil
B3aMMOJICHCTBHSI CIICTYIONTUX BEIIECTR:

HBr + NaOH —

AgN03 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKITUH K CIICYIOIAM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH;OH;

ZnS + 2H' —Zn** +H,S

3anaua Ned

Boruncnute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3agaua Ne5



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 COJEH?

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
OKHCIIMTEIbHO-BOCCTAHOBUTEILHEIX ITOTEHI[UAIOB:

H)] + HsPO; — J, + H3POs3 + 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 ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,0O, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi,O; + C —

Mg + HNOs (pa) —

3agaya Ne3

Jlaubl 1Be okHcauTeabHO-BoccTaHoBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazanHo# 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 TOKOOOpa3yIollel peakiuu, MpoTeKarolle npu paboTe raabBaHUYECKOro IeMEHTa
Co/Co(NQO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa MpU
CTaH/IApPTHBIX YCIOBUSX.

[TpuHSB MOTEHIMAN aHO/Ia PaBHBIM CTaHIaPTHOMY 3HAYCHHUIO, PACCUMTANTE KOHIICHTPAIHIO
KaTHOHOB MeTallyla B KaTOJHOM pacTBope, mpu Kotopoi DJ[C ranbBaHUYECKOTO AJIEMEHTa
ymenbmutcs Ha 0,02B.

3agaua No2

[IpuBeauTe CXEeMBbI DJIGKTPOJHBIX TPOIECCOB M MOJICKYJISPHBIC YPaBHCHHS PEAKIIHIA,
MPOTEKAOIIUX TP AIEKTPOXUMHUYCCKON Koppo3uu raibBanonapel  Co/Ni: a) B kucioii cpee; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHOJIA PU KOPPO3HUH B KUCIION cpene 3a 20 MHH, €CIIU CKOPOCTh
kopposuu coctapmia 0,01 r/4.

3agaua Ne3

CocTraBbTe AJIEKTPOHHO-WOHHBIC YPaBHEHUS JICKTPOIHBIX MPOILECCOB (aHO HHEPTHBIH) H
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISAIICH MPU IEKTPOIIN3E:

a) pacrmaBa NaOH;



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

Co(NO3)2, eciu 3JIeKTpOIIH3 MPOBOAWIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

Vkaxnre BO3MOKHBIE IIpUYUMHBI YMCHBUICHUSA BbIXOAa METallJla II0 CpPaBHCHHUIO C

pPacCyYETHBIM.

SouhkwdE

CoNoOAWNE

e ol ol
agbrwbdkEo

No ko

KoHTpOJIbHBIE BOIIPOCHI IO TEMAM

KonTpoJibHbIe BONPOCHI 110 TeMe « XHMHYeCKasi TEPMOANHAMHKA
OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUIbI CUCTEM.
TepmoanHaMuveckue napameTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.
Buyrtpennss sueprus. Pabora. Temora.
[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).
OHTanbnus Kak QYHKIUSA COCTOSTHUS CUCTEMbI. DHTaNbIINsA 00pa30BaHMsl BELIECTBA.
TernoBoit 3¢ dext xumuueckoir peakuuu. DakTOphl, BIUSONIME Ha TETUIOBOW 3(ddext
XUMHUYECKON peakiuH.
Tepmoxumus. 3akon 'ecca.
CrenctBus u3 3akoHa ['ecca.
OHTponHs Kak (QYHKIHMS COCTOSIHUS CUCTEMBI.
Bropoii 3ak0H TepMOJIMHAMUKH.
Tperwnii 3aKOH TEPMOJINHAMHUKHU.
Oueprus ['ub6ca.
HanpasiieHue caMoInpon3BOJIbHOTO POTEKAHUSI XUMUUECKUX PEAKLIUM.

KoHTpoJibHBIE BONIPOCHI 0 TeMe «XMMHUYeCKasd KHHETHKA)
Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOM PEAKIIMU U METO/IBI €€ PETYJINPOBAHHUS.
BrusiHue KoHIIEHTpaIK Ha CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JEHCTBYIONIUX Macc).
Bnusiaue Temneparypsl Ha CKOpOCTh XuMHU4eckoi peakiuu. [Ipasuno Bant — odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHHyca.
OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.
Teopus nmepexoqHOro KOMIUIEKca. DHEepreTnyeckas AuarpaMma.
Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.
Karaimtnueckue cucTemsl.
Binsane xaranusaropa Ha CKOPOCTb XMMUYECKON pPEaKIUU.
['oMOreHHBIN U reTepOreHHbIN KaTalnus3.
KonebarenbHble peakuuu.
Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.
KoHcTaHTa XMMHUYECKOIO PABHOBECHS.
Cwmemenne xumuueckoro pasHoBecus. [Ipuanun Jle—Illatense.
BnusiHue KOHIEHTpaIK, JaBICHUS U TEMIIEPATYPHI.

KonTtpoabsHbie Bonpocsl 1o Teme «PacTBopbn»
[Tonsitue pactBopa. PactBopuMOCTh BemecTBa. PacTBOpuMOCTh rasa.
PactBopsl. CriocoObl BbIpaKEeHUsI KOHIIEHTPALMU PacTBOPOB (MaccoBas JIOJIsl, MOJIpHast
KOHIEHTpALUs, MOJISIPHAsl KOHLIEHTPALIUs SKBUBAJIEHTA, MOJIbHAS J10JIS, TUTP).
Komuratusasle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.
3axonbl Payns: | (Tonomerpuueckuit) u 1l (30yinockonnueckuii 1 KpUOCKOITMYECKUIN).
Ocmoc. Ocmotnyeckoe naBieHue. Cxema ocCMOMETpa.
KucimotHO-0CHOBHBIE B3aUMOIEHCTBHS BEIIECTB.
Honnast Teopusi KUCJIOT M OCHOBaHMN AppeHuyca. OCHOBHBIE NOHSATUSA U IOJIOKEHUS
Teopuu AppeHnyca.
Jucconumanus KUCJIOT, OCHOBaHUI M COJIEW C TOYKM 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).



9.  Crenens aucconuanuu. CUIBHBIC U CIA0BIE IIEKTPOIUTHIL.

10. duccommarus cinaObix 37eKTpouToB. KOHCTaHTa quCCOIMaIiy.

11. 3akon paz6asienus OcTBanbpaa.

12. Peakmuu MOHHOTO OOMEHA MEXIY AJICKTPOJUTAMU (HA TPHMEpPE peakiuii oOpa3oBaHUS
c11aboro 3JIEKTPOIUTA, OCATKA U Ta3a).

13. [IIpousBeneHue pacTBOPUMOCTH.

14. HouHoe npousBeneHue Bobl. BoopoaHbII U T’HAPOKCUIIBHBIN TOKa3aTeNu.

15. Tuaponm3 coneid. TUIBI TUAPOIN3A CONICH.

16. KomudecTBeHHbIE XapaKTEPUCTUKU MIPOIECCca THAPOIIN3A.

17. ®akTopsl, BIUSIONIME HA MPOIIECC THAPOIIN3A.

KonTpoJsbHbie Bonpockl 1o Teme «/lucnepcHblie cHCTEMbI»
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanuu IucrepeHbIX CUCTEM.
Kommonmaeie pactBopsl. JInoduinsHbIe U JIMOPOOHBIE KOJUIOUIHI.
CriocoOsl MmoTyueHus: KOJUTOUIHBIX PACTBOPOB.
CrpoeHune KOJIJIOUIHBIX YacTHII.
IIpaBuno dasiaca — IleckoBa.
Y CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsmus nuopuinbHbIX U TM0(OOHBIX KOJIOHIOB.
CenuMeHTalys KOJUTOUIOB.
0. Koarynsusi KOJIOUIHBIX PACTBOPOB AJIEKTPOJIUTAMH.
11. TIlpaBuno lllynbue — I'apau. Koarynupyromas cnocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
13. DnekTpuyecKue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

BOoo~NoOR~WNE

KounrtposbHubie Bonpockl 1o TeMe «OKNCINTETbHO-BOCCTAHOBUTEIbHbIE NMPOIECCHD)
OCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCIIUTEHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCUICCTB.

Baxxneiiine okMCIUTENN U BOCCTAHOBUTEIIH.

Tunbl OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIU (IPUMEpHI).
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBINA MTOTEHIUA.

VYpasuenue HepHcra.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIM.
HaHpaBJ’IeHHe OKHUCIHNTECIIbHO-BOCCTAHOBHUTECIIbHBIX peaKHHﬁ.

NN E

KouTpoJibHbIEe BONPOCHI 10 TeMe «IJIeKTPOXUMHYECKHEe CUCTEMbD)

1 DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXMMHYECKUX TPOIIECCOB.

2 DIEeKTPOXUMHUYECKHE TTPOIIECCHI, MPOTEKAIOIINE Ha TPAHUIIE Pa3fiesia «METall — PaCTBOPY.

3.  TanpBanmueckwmii s3meMeHT Janudis — SIkoou.

4 DNEeKTPOABUKYIAS CHJIa TATbBAHMYECKOTO DJIEMEHTA.

5 N3mepenne 351eKTpOJHBIX MOTEHUUAIOB. Pl cTaHIApPTHBIX 3JEKTPOJHBIX MOTEHIIHUAIOB.
CBoiiCTBa METAJJTOB B COOTBETCTBUU C UX TOJIOKEHUEM B PSTY HANIPSDKCHUIA.

6 VYpasuenue HepHcra.

7 DNEeKTPOIN3 PacIUIaBOB B pacTBOPOB. KaTo1HBIE M aHOTHBIE TIPOIIECCHI.

8. O6benunenHslit 3akoH Dapajes. Bexos mo Toky.

9.  Koppo3sus meramuios. Kinaccudukarus KOppo3HOHHBIX TPOIECCOB.

10. Xwumuueckas KOppo3usl.

11. DnexTpoxumudeckas KOppo3us. AHOTHOE OKHCIICHUE METaJlIa K KaTOHOE BOCCTAHOBJICHHE
OKHCITTUTENS.

12. TIpumepsl KOPPO3UHU B KHCIIOH cpeie U aTMOCHEPHON KOPPO3HH.

13. CkopocTh KOPpO3HH.

14, 3ammra METaIIIOB OT KOPPO3HH.



15. 3amuTHbBIE NOKPBITHS.
16. DneKTpOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UH METAIIIIOB.
17. Xumuueckue UCTOYHUKH TOKA. ['abBaHUYECKUIA SJIEMEHT.



Ipuio:xkenne 2

OneHoYHBIE CpeICTBA /IS NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTaluu
[IpomesxyTouHas aTTecTalys UMEET LENIbI0 ONPENENINUTh CTENEeHb JOCTUKEHNUS 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB OOyUYEHMsI 110 JTUCLMILIMHE 32
OIpe/ieNICHHBIN EPUO 00YUEHHUS.

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

Kon
WHIUKATOpa

NHnukaTop JOCTHKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

OIIK-1 CnocoGen pemarts 3aga4yu NPo(ecCHOHAIBLHONH IeSiTeIbHOCTH, MPUMEHsAS MeTOAbl MO/EeJHMPOBAHUS, MATEMATHYECKOI0 AHAJIM3a,

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecCTBEHHOHAYYHbIE
3aKOHBI U TIPUHIMIIBI IPU PELICHUN
MPAKTUYCCKUX 3aa4q

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
36. OcHOBHbIE MOHATUSA M ONpPENENeHHs XMMHUYECKOH TepMoauHamMukH. IlepBblii 3akoH
TEPMOAMHAMUKH.
37. TemnoBoii a3 dexT xumuueckoi peakunu. 3akoH ['ecca u cieacTBUS U3 HETO.
38. Pacuer termoBoro 3¢gdexra B n300apHBIX M H30XOPHBIX YCIOBHSIX.
39. TemnoBoit »addexT pacTBOpeHuss BemecTB B Boae. Ilpomecc  pacTBopeHHs
KPUCTAJUTMYECKUX BEIIECTB (COJIEH) B BOJIE.
40. Bropoii 3aKOH TEpMOJMHAMUKH. DHTponus. Pacyer u3MeHEeHUs SHTPOIUM B Pe3yJbTaTe
peakuun. KauecTBeHHOE OlpeiesieHre 3HaKka AS°.
41. DOmueprus ['m66ca. Kpurepuit caMonpon3BoIbHOIO MPOTEKAHUS POLIECCOB.
42. Pacuer m3MeHeHuUs1 dHepruu ['mb0Oca B pe3ynbraTe XUMHUYECKUX PEaKIHid. DHTPOIUITHOE
YPaBHEHUE U €ro aHanu3. TeMneparypa paBHOBEPOATHOCTH (KputHdeckast) Typ.
43. CocrosiHMEe XMMHUYECKOTO paBHOBECHS. YCIIOBHE XMMHYECKOTo paBHOBecHs. KoHcraHTa
paBHOBECHSI.
44. CBs3b KOHCTaHThl PAaBHOBECUS C H3MEHEHMEM TEPMOAMHAMUYECKUX (YHKIMUNA B
pe3yJsbTare peakuuy. BiusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.
45. Ilpunmun Jle-lllatenve. OmnpeneneHue HampaBiI€HUs CMELIEHUS  XUMHUYECKOTO
paBHOBECHSI.
46. CKOpOCTh XMMHYECKON pEaKIMH: CPEeTHSIS W MTHOBEHHAs (MCTHHHASI). 3aKOH JCHCTBUS
MAaccC JiJIs1 TOMOTE€HHBIX PEaKLIUH.




Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

47. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKIMHU OT KOHLEHTPALUU pEarcHTOB. 3aKOH
JEHCTBUS MacC JJI TOMOTE€HHBIX M IE€TEPOTE€HHBIX peakuuid. PU3HYECKUM CMBICI KOHCTAHTHI
CKOPOCTH XUMHUYECKON PEAKIIUH.

48. Kuneruka oOpaTuMBbIX XuMHUecKux peakuuil. Kunerudeckoe ycinosue paBHoBecus. CBA3b
KOHCTaHTBI PABHOBECHUS C KOHCTAHTAMU CKOPOCTEN MPsIMON U 0OpaTHOM peakuuil.

49. BunusHue TeMiepaTypsl Ha CKOPOCTbh XUMU4eckoi peakiuu. [Ipasuno Bant-I'odda.

50. 3aBHUCHMOCTH CKOPOCTH XUMHYECKOH PEaKIUU OT TeMIEpaTyphl. Y paBHEHUE AppeHunyca U
€ro NMpUMEHEHME JJI pacueTa SHEPruu aKTHBALMM 110 U3BECTHOMY COOTHOILEHHUIO CKOpPOCTEN
XUMHUYECKON peaklMy MIPU IBYX Pa3sHbIX TeMIepaTypax.

51. AKTHUBHpPOBaHHBIA KOMIUIEKC. DHEPIUs aKTHBAIIIH.

52. KaranuzaTopbl U WX BIMSHHE KaTaJU3aTOPOB HAa TEPMOJIMHAMHKY PEaKLUH, KOHCTAHTY
CKOPOCTH M KOHCTaHTY PaBHOBECHUs. | OMOIre€HHBIN U TeTepOreHHbIN KaTalu3.

53. PactBopsl. CriocoObI BEIpaXEHHS COCTaBa PacTBOPA, BUIbI KOHIICHTPALINH.

54. DOmnektponutuyeckas auccouuanys. Cxembl TUCCOIHMALNU KPUCTAIUIMUECKUX BEILECTB C
MOHHOM CTPYKTYpPOH Y NOJIAPHBIX MOJIEKYII.

55. Crenenp auccoumanuu. Krnaccupukamus 5>JI€KTPOIUTOB MO CTEMEHU JAMCCOLUAIUH.
Teopust NEKTPOIUTUYECKON AUCcoManu AppeHunyca.

56. Jluccommanus cnaObIX 3JEKTPOJUTOB (MPUMEPHl HX CTYNEHYaTON JIMCCOLMAINN),
KOHCTaHTa UCCOIMAIu. 3akoH pazbasienust OcTBaibaa.

57. Peakuuu noHHOTO 0OMEHA, peakluy HEUTpaIu3auu (PacCMOTPETh Ha IpUMepax).

58. uccommanus Bonbl. Bonoponusiii pH u ruapokcuinbabiil pOH moka3zaremnm.

59. Peakumu rugponuza cosneid. Tumsl rusiponusa (c mpuMepamn).

60. Crenenp ruapoIN3a, KOHCTaHTA THApOoIH3a. CMelIeHne paBHOBECHS IPOIIecca THAPOIIH3a.
61. OBP: ocnoBHble moHsATHA U omnpexaeneHus. Knaccudpukamus OBP (paccmorpers Ha
pUMepax).

62. CraHIapTHBIA SJIEKTPOJHBIN TOTCHIHAN. Ps HampsDKeHWH METauIoB. 3aBUCUMOCTH
AJIEKTPOAHOI0 OTEHIMANA OT pealIbHbIX yciaoBuil. Y paBHeHue HepHcera.

63. XwWMHUYeCKHid UCTOYHHK TOKA — TaJlbBAaHUYECKUH DIIEMEHT: CTPYKTYpHAs CXeMa, KpaTKas
3allMCh, OKUCIHUTEIBHO — BOCCTAaHOBUTENIBHBIE Mpolecchl Ha dnekrpomax u  JJIC
raJIbBAHUYECKOT0 3JIEMEHTA.




Kon

Nupukarop qocTuxeHust

OneHouyHble CpeaCcTBa

UHIUKATOpa KOMIIETEHIINH
64. XuMudeckasi KOppO3Usl METAJUIOB U €€ BHUJIBI (C IPUMEpPaMHu).
65. DnexkTpoxumMuyeckas KOppO3US METAIOB M €€ BHUIbL. DIJEKTPOJIHBIE IPOIECCHl B
KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MPUMEPax B Pa3HBIX cpeniax).
66. MeTobI 3aITUThI METAJUIOB OT KOPPO3HH (C IPUMEPAMH ).
67. 3amuTHBIE METAUIMYECKUE TMOKPBITUSA. CXEeMBI  3JICKTPOXUMHYECKOH  KOPpO3UHU
OLIMHKOBAHHOTO U JTY>KEHOTO KeJie3a B KUCIION cpeie.
68. DnekTpoaH3 PacIuIaBOB C MHEPTHBIM aHOIOM. DJIEKTPOJIN3 PACTBOPOB C UHEPTHBIM aHOJIOM
(mocnenoBaTeNbHOCTD AJEKTPOIHBIX MpoiieccoB). [IpuBecTu npumMepsl.
69. DnekTpoiam3 pacTBOPOB C AKTUBHBIM aHOIOM  (paccMOTpeTb Ha  IpUMeEpe).
DNeKTpoIUTHYECKOE padUHUPOBAHUE METAIITIOB.
70. 3akonsl 35ekTponn3a (00bernHeHHbIH 3aKoH Papanes). Berxoxa o Toky.

OIIK-1.2 Pemaer CTaHJapTHBIE Ilpumepnvle npakmuyeckue 3a0anusn 011 IK3amena:

npodeccuoHaNbHbIE  3aJaud  C
IPUMEHEHHEM  OOIEHHKEHEPHBIX
3HAHUHI

1. Bolpa3uTe yepe3 KOHLIEHTpaLMY PEareHTOB KOHCTAaHThl PaBHOBECHS CIEAYIOLIUX PEeaKIIUi
Nory + 3 Hoy = 2 NH3y, AH = -92,2 x/Ix. YkaxkuTe HalpaplIeHUE CMEIIEHHsS] XUMUYECKOTO
PaBHOBECHSI ATHX PEaKLIMii: a) IPU MOHWKEHUHU TEMIIEPATYPBI, €CIIN IaBJICHHE IOCTOSHHO; 0) pH
MOBBILLIEHUY J1aBIIEHUS, €CIIM TEMIIEpaTypa IOCTOSHHA.

2. Omnpenenute BO3MOXXHOCTh BOCCTAHOBIIEHHSI OKcuaa xene3a FesO, yrmepomom mpm
craHaaptHbix ycnoBusx u Temmneparype 1100 K. Peakuust BoccranoBnenus FesOs: Fe3Oy
+4C(K) == 3FE(K) + 4CO(F).

3. 3aKOHUUTH YpaBHEHMsI peaKIfii, HAMKUCaB UX B MOJIEKYJIIPHOM M HOHHOM BH/JIE:

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/mi. Paccumntaiite: ®(Ca(OH),); Cym; Coxs Cy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHMSI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMN:

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

6. IlpuBenuTe CXEMbI IEKTPOAHBIX NPOLECCOB M MOJIEKYJSPHBIE YpPaBHEHHUS PEakLuil,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B Kucioi cpee;
6) Bo BinaxkHOM Bo3ayxe. Onpeznenure yObUIb Macchl aHOA ITPU KOPPO3UU B KUCIIOH cpenie 3a 20
MUH, €ClIi CKOpOCTh kKoppo3uu coctauiua 0,01 r/u.

7. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOIHBIX MTPOLECCOB (aHOI MHEPTHBIN) U




Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

MOJICKYJISIPHOE ypaBHEHHME pEaKUUH, NPOUCXOJAIIed mpHu 3nekrpoimse pactBopa CoSOy.
Boruncnute (akTuueckoe KOJIMYECTBO METaula, MOJYyYEHHOTO0 Ha KaToJlle MPHU JIIEKTPOIIU3e
Co(NO3)2, eciu 37eKTpoJIU3 MPOBOMIN B TeueHHH | 4. Brixo MeTasuia mo Toky coctaBuit 85%.
YKa)KuTe BO3MOXKHBIEC TPUUMHBI YMEHBIIIEHUS BHIX0OJ]a METaJlIa IO CPABHEHUIO C PACUETHBIM.

8. Kakme u3 cienyromux cosieii moaseprarorcs ruapoimnsy: NaySiOz. Cu(NOs),. KBr?
CocTaBbTe HOHHBIE U MOJICKYJISIPHBIE YpaBHEHHS TUIPOJIM3a COOTBETCTBYIOIUX coneil. Kakoe
3Hauenune pH (< win> 7) uMeI0T pacTBOPHI AITUX COJICH?

9. 301b THAPOKCHIA MarHus mojy4eH myrem cMermBanus 0,02 1 0,011, pactsopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsi 4acTHI] MOTYICHHOTO 30151 M HAITUIITUTE
(hopMyIly ero MHUIIEIUTHI.

OIIK-1.3

IIpumensier METO/IbI
MOJIEJIMPOBaHUS u
MAaTEMAaTHYECKOI0  aHaln3a sl
pelIeHus 3a1a4 TEOPETUYECKOTO U
MIPUKJIIATHOTO XapaKTepa

Ilpumepnvie npakmuyeckue 3a0anus (014 OOMAUWIHUX 3A0AHULL):

1. JIna peakuuu CHy () + CO; () =2 CO () + 2 H () onpenenuTe BO3MOKHOE HaIIPaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAKLUM NpPU CTaHIAPTHBIX YCJIOBUAX M Ipu Temneparype T
=927°C, ecu TemoBoiA 3 eKT peakluu A0 3aJaHHON TeMIepaTypbl He U3MEHUTCS. Y KaKUTe:
a) BBIIETISICTCS UJTU TOTJIOIIAETCS SHEPTUs B XO/I€ PEAKIMK; 0) MPUUMHY HalJEHHOTO U3MEHEHUS
sHTpomnuu. PaccunTaiite Temneparypy Hadana peakimu.

2. BeIpazute dYepe3 KOHUEHTPALMU PEAareHTOB KOHCTAHTHI PABHOBECHS CJEIYIOIIMX
peakuuii Nory + 3 Hyry = 2 NHjp, AH = -92,2 x/x. Ykaxure HanpaBleHHE CMEIICHHS
XMMHUYECKOTO PAaBHOBECHS ATUX PEaKUuil: a) MpH MOHM)KEHUU TEeMIEepaTyphl, €Clid JaBJICHUE
MIOCTOSIHHO; 0) MY MOBBIIIEHUH JIaBJIECHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

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

4. Kakue u3 crnemyromux cojei moasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHbIE YpaBHEHHs THAPOJIM3a COOTBETCTBYIOMIMX cosell. Kakoe
3HaueHne pH (< wiu> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 3osb rEapOKCHIAa MarHus noxydeH myreM cmemmuBanus 0,02 1 0,011, pactBopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenennre 3apsi 9acTHI] ITOTYICHHOTO 307151 ¥ HAITAIITATE
(bopMyiTy €ro MULEIIBL.

6.  PaccumraiiTe = JJIEKTPOABMKYILYIO  CWIy W ONPEACIATE  HAlpaBICHHE
CaMOMPOM3BOJIBLHOIO MPOTEKAHUS PEAKIIMU MPHU CTaHJAPTHBIX YCIOBUSX, MCIOJb3Ys 3HAUCHHS




Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

OKHUCJIMTEIILHO-BOCCTAHOBUTENILHBIX mHoTteHmmanoB HJ + Hz3PO, — Jo + HiPO3; +
H,0.

7. IlpuBenure CXe€MbI IJIEKTPOJHBIX IPOLECCOB U MOJEKYISPHBIC YPaBHEHHs PEaKLUH,
MPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Kopposuu ranbaHonapel Co/Ni: a) B KucCI0# cpeje;
0) Bo BiIaykHOM Bo3ayxe. Onpenenure yOblIb MacChl aHOJIa IIPU KOPPO3UHU B KUCIION cpenie 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTe 31EKTPOHHO-NOHHBIE YPaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ MHEPTHBIN)
Y MOJIEKYJIIPHOE YPaBHEHHE PEaKIUH, IPOUCXOIALICH mpu 3nekTpoiuse pactBopa CoSOy,
Brrauciure pakTuyeckoe KOJIMYECTBO METAJIA, MOJIyY€HHOTO Ha KaTo/Ie TIPH JIEKTPOIIN3E
Co(NO3),, eciu 371eKTpOIIU3 POBOIKIIH B TeueHuH 1 4. Beixo Merania mo Toky coctaBui 85%.
YKaKuTe BO3MOYKHBIE IPUUMHBI YMEHbBIIIEHUS BHIX0Oa METaJJIa IO CPAaBHEHUIO 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, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM TUCHUIUIMHE MPOBOJHUTCA B YCTHOH (OopMe MO 3K3aMEHALMOHHBIM
OousietaMm, Kbl M3 KOTOPBIX BKIIIOYAEeT 2 TEOPETHUYECKUX BOIPOCAa U OJHO MPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHMYHO» (5 6amioB) — oOy4yaromuicsi IeMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe U TJIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaronuiicss 1eMOHCTPUPYET CPEAHHUH YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTENbHbIE OIIMOKY, HETOUHOCTH, 3aTPYAHEHUSI IPU aHAITUTUYECKUX ONEepalusiX, IEPEeHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAIUH.

— Ha OLECHKY «YAOBJIETBOpPHTEJbHO» (3 Oamia) — oOyyarouuiicss JeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHUM, YMEHMI, HaBBIKOB,
00Oy4JarolMiCsl HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHHUS TpPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHMSIMU NIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oaia) — 00yJyarouiuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepualia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKHA, HE MOXET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYyIOBJIETBOPHUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HAHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHQOpPMAIMHM, HE MOXET IMOoKa3aTh
MHTEJJIEKTyaJIbHbI€ HABBIKU PELICHUS MPOCTHIX 3a1a4.



