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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)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
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  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:

be3onacHOCTb KU3HENEATEIBHOCTU

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()UKAIIMOHHOW paOOTHI

dusnyeckas Xumus

MarepuanoBeneHue

Meroas! HcclleI0BaHNs MaTEPUAIIOB U IPOLIECCOB

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

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

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

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

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUECKOI0 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
=
5 B aKaJl. 4acax 3] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S & ©fcamocrosTenpHOl | ycreBaeMOCTH u
JUCIIUILIAHB 3 =~ 6 . | KommereHuu
O s g £ paboThI TIPOMEKYTOYHOM
11a0. | mpaxr. 3
Tex. p z'g aTTeCTalun
3aH. | 3aH. [Q &
1.
- oopmiieHuE
oT4eTa 1o
nabopaTopHOi
pabore; amuta
- pereHne .
nabopaTopHoit
JIOMAIIHETO £6OTS OIIK-1.1,
1.1 Xumuueckas TepMOTHUHAMHUKA 4 2 10 3amanns No 1; }II;MamHée OIIK-1.2,
- OIIK-1.3
3amanne Neo 1.
CaMOCTOSTEIILHOE N
YerHbi onpoc.
U3ydeHHE
yaeOHOI 1
Hay4YHOM
1 JUTEPATYPHI.
- opopmIIeHHE
oTueTa 110
nabopaTopHOM
paborte; Sammta
- pelieHue .
p nabopaTopHO
JIOMAIITHETO aGOThL OIIK-1.1,
1.2 Xumnueckas KWHETHKA 3 2 10 3agaHus Ne 2; JI[:)MaMHé:e OIIK-1.2,
- OIIK-1.3
3aganue Ne 2.
CaMOCTOSTEIILHOE N
VYceTHbIl onpoc.
U3ydeHHe
yueOHOI u
Hay4HOU
JIUTEPATYPHI.




- ohopmieHUE
OTYETA I10
nabopaTtopHoOi
paborte; EP—
- betuerine nabopaTopHO’
JTIOMAIIHETO AGOTEL OIIK-1.1,
1.3 PactBOpHI 13 10 3ananus Ne 3; P ) OIIK-1.2,
Jomamnee
- OIIK-1.3
3amanue Ne 3.
CaMOCTOSTEIILHOE .
VYcTHBIN onpoc.
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPBI.
- ohopmieHHE
OTYETa 110
nabopaTtopHoOi
pa6f) . ﬂa6ialajtlTP:)TaHor71 OIIK-1.1,
1.4 [TucriepcHbIE CHCTEMBI 4 2 10 patop . OIIK-1.2,
CaMOCTOATENbHOE | pabOTHI. Y CTHBIIH
OIIK-1.3
U3ydeHHe ormpoc.
yuebHOi U
Hay4HOU
JUTEPATYPHI.
- oopmiIeHUE
OTYETA 10
nabopatropHoi
paborte; E—
- pettierue J1ab0opaTOPHOM
15 JIOMAIIHETO §6OTII>)I OIIK-1.1,
OKHUCIIUTEHHO-BOCCTAHOBUTEIILHBIE 4 2 5 3ananus No 4; P ) OIlK-1.2,
JlomarnHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.,
CaMOCTOSITEIBHOE .
YerHbi onpoc.
H3yUYCHHE
yueOHOH H
Hay4HOU
JUTEPATYPBHI.
- oopmiieHUE
OTYETA I10
nabopaTopHOi
patore; 3amura
- petuerime nabopaTtopHoi
JIOMAIIHETO AGOTLL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 8 6 52 3amadus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3ajganne Ne 5.
CaMOCTOSTEIILHOE .
VYeTHbIl onpoc.
U3yuCHHE
yuebHO u
Hay4HOU
JIUTEPATYPHI.
Wroro no pazaeny 36 | 18 50,2
Wroro 3a cemectp 36 | 18 50,2 JK3aMeH
Hroro no aucrumianne 36 | 18 50,2 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 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE W3JIO0KEHHE MaTepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(GOPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAas padoTa ¢ aHAJIOTOBBIMU MOJCISIMU
pealbHbIX 00BEKTOB.

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 ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
NPOCIIE)KUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakKTUBHOCTh MOAPA3YyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cieicTBue, (opMUpoOBaHHE caMOpa3BUBAIOLIEICs HHPOPMAIMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

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

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTe/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 CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, rpaUuecKux, ayIuo- 1 BUIEOMaTEPUaoB).

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecTeueHrue TUCIUIIHHBI (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. MapteiHoBa, M.W. Cynonwunkas, 10.C.
AreeBa. — MockBa : UH®PA-M, 2018. — 336 c. + [lon. maTepuansl [DIeKTPOHHBIN pecypc;

Pexxum moctyma: http://new.znanium.com]. — (Beiciee obOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JOCTYyTIA:
https://new.znanium.com/document?id=302331 - Tekcr : omektponHbii. - 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. ¢ turymn.  9kpadma. -  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. KpeuioBa ; 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. lllyobuna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpoH. ont. guck (CD-ROM). - 3Barm. ¢ turyn.  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. IuUcK
(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) MeToauyeckue ykasaHus:

1. Maxotkuna, E. C. Ilpaktukym mo oOmieii M HEOpraHW4ecKOH XuUMHM : y4deOHoe
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 . - MakpooObekt. - TekcT :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. KomonHo-ucnepcHbie 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 . -
Maxkpoo0beKT. - TekcT : anekTpoHHbIH. - CBeneHus noctynHsl Takxke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 2JIEKTPOIUTOB 1 HEANEKTPOIHUTOB : yuebHoe 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 neproandeckoil cUCTEMbI XUMUYECKUX
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 : anmexkTpoHHBIH. - CBeeHus JocTymHBI Takke Ha CD-ROM.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I10O No norosopa CpoK IeiiCTBUS TUIEH3UU



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
https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/3489
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
HazsBanue xypca CchlLIKa
DnekTpoHHas 0a3a MepuoanYecKuX u3aanuii East
View Information Services, OO0 «MIBHUC»
HannonansHas nHOpMaImOHHO-aHATUTHYECKAS

https://dlib.eastview.com/

cucrema — Poccuiickmii  umHmekc nayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PHMHII)

[TouckoBas cucrema Akamemuss Google (Google URL: https://scholar.qoogle.ru/
Scholar)

desepanbHOC  TOCYAAPCTBEHHOE — OIOKETHOE

YUPEKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

MTPOMBIIIICHHOM COOCTBEHHOCTH
Poccuiickass  ['ocynmapctBeHHass — OubOmuoreka.
Karayioru
OnekTpoHHbIe pecypcebl Oubnuoreku MI'TY um.
[.1. HocoBa

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

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

https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TEXHUYECKOe 00ecIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

VYueOHbIe ayAMTOPHH JUIS TMPOBEICHHS 3aHATHH JIEKIMOHHOrO Tuma. OcHalleHue:
MynbTHMEAUIHBIE CPEICTBA XPAHSHNUS, IEpEeIauy U IPEACTaBICHNS HHPOPMAIIHH.

VYueOHbIe ayTUTOPUH IS IPOBEICHHS JTA00OPATOPHBIX PabOT:XUMHUYECKHE JTA00PATOPHUH.
OcHaienue: XuMHu4eckne peakTUBBI, XUMUYECKAsT nocyna,JlabopatopHoe
obopynoBanue, Tabnuia «[lepuonuyeckas cucTeMa XHMHYECKHX 3JeMeHTOBy,Ilmakarel 1o
TeMaM paboydeit MporpaMmBbl.

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

[Tomemennss ans  caMOCTOSITENbHOW — paboTel  oOywatommxcs.  OcHaleHwue:
[Mepconanbubie KoMIbIOTEphI ¢ aketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AIIEKTPOHHYIO HH(POPMAIIHOHHO-00Pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

[Momemenne ansi  XpaHeHHsT W TMPOPUIAKTHYECKOTO  OOCITY)KMBaHUS —y4eOHOTO
obopynoBanusi. OcHamenue: Illkadbr ans XxpaHeHHs y4eOHO-METOAWYECKOH JTOKYMEHTAIIHH,
yaeOHOro 00OpyJIOBaHUS U Y4eOHO-HATMAAHBIX TocoOui, WHCTpyMEHTHI il peMOHTa
71a00paTOPHOTO 00OPYIOBAHUSL.


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

IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTenbHas paboTa 0O0y4aromMXcs MOJpa3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMsl JIaOOpATOPHBIX 3aHATUN, TaK M HA IUIAHOBBIX KOHCYJbTAIMIX, U HA
BHEAYJIUTOPHYIO, IPOUCXOIAIIYIO BO BpEMs IOJTOTOBKH CTYI€HTaMHU OTYETOB 110 JJAOOPAaTOPHBIM
3aHATHUSAM U BBIIOJHEHUS JOMAIIHUX 3a1aHHUM.

Tembl 1a00paTOPHBIX PadoOT:
JlaGopatopHas padota Ne 1. «TemnoBbie 3 HeKThH TPOIIECCOBY;
JlaGopaTtopnas padota Ne 2. «CKOpOCTh XMMUYECKUX PEaKIUii»;
JlabGopaTtopHnas padota Ne 3. «DnekTponuTriecKas AUCCOLUALIH,;
JlaGopaTtopnas padora Ne 4. «'umponus coneiy.
JlaGopaTtopHnas pabota Ne 5. «JlucniepcHbIe CUCTEMBIY.
JlaboparopHas pabota Ne 6. «OKHCIUTEIBHO-BOCCTAHOBUTENILHBIE PEAKIIUNY;
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 TteroBoro agpexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.
4. TermoBoit >¢dekT pacTBOpeHUss BemecTB B Boje. Ilpomecc pacTtBopeHus

KPUCTAITMYECKHUX BEIIECTB (COJeil) B BOAE.

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

6. Dueprus ['m66ca. Kputepuii caMonpon3BOIBHOTO MTPOTEKAHUS MTPOIECCOB.

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. CBs3p KOHCTaHTbl PAaBHOBECUS C H3MEHEHHEM TEpMOJMHAMHMUYECKUX (YHKIHMH B
pe3ynbTare peakuuu. BiusHue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.

10. Ilpunmun Jle-Illarense. OmnpeneneHue HamnpaBjiIeHUs CMEIIEHUS XHMHYECKOTO
PaBHOBECHSI.

11. CkopocTb XUMUYECKOI peakIMu: CPEeHssI U MTHOBeHHasl (ICTUHHASA). 3aKOH JACUCTBUS
Macc JIJ11 TOMOT€HHBIX PEAKIIHM.

12. 3aBUCHMMOCTb CKOPOCTH XUMHMYECKOW PEaKIMU OT KOHIIEHTPALMH peareHTOB. 3aKOH
JIEMCTBHUSI MacC JUIsi TOMOTE€HHBIX M TE€TEPOreHHBIX peaknuil. OU3NYEeCKHil CMBICIT
KOHCTAaHTBI CKOPOCTH XMMHUYECKOHN pPEaKLINH.

13. KuHeTtnka oOpaTHMBIX XMMHUYECKHX peakiuil. KimHeTndeckoe ycloBHE paBHOBECHSI.
CBsI3b KOHCTAHTBI PABHOBECHUSI C KOHCTAHTAMH CKOPOCTEH NMPsIMO 1 00paTHON peakuil.

14. BnusiHue TemnepaTypsl Ha CKOpPOCTh XuMuueckoi peakiuu. [IpaBuno Baut-I'odda.

15. 3aBUCHMMOCTb CKOpPOCTH XHMMHYECKOH pEaKkIUu OT TeMIlepaTrypbl. YpaBHEHHUE
AppeHnyca U €ro MpUMEHEHHE IJIi pacyeTa SHEPruu AaKTHBAIMH [0 H3BECTHOMY
COOTHOLLIEHHUIO CKOPOCTEW XMMHUECKON pEeaKIMK IIPH JIBYX Pa3HbIX TEMIIEpaTypax.

16. AKTHBHpPOBAaHHBIN KOMILIEKC. DHEPTHUs aKTHUBAIIUH.

17. KaranuzaTopsl ¥ UX BIUSHUE KaTAIU3aTOPOB HA TEPMOAMHAMUKY PEAKIIMHN, KOHCTAHTY
CKOpPOCTH U KOHCTaHTY paBHOBECHs. [ OMOTEHHBIN U T€TEPOTreHHBIN KaTalu3.

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

19. Dnekrponutnyeckas auccouuanyst. CxeMsl IUCCOLMAIMU KPUCTAIUIMYECKUX BELIECTB
C MOHHOU CTPYKTYPOH U MOJIAPHBIX MOJIEKYIL.



20. Crenenp auccormanmu. Kimaccudukamus 3JIEKTPOIUTOB MO CTEHCHH AUCCOIHAIIHH.
Teopus >MeKTPOTUTHUECKON AUCCOIMAaluK AppeHuyca.

21. Muccoumanusi cinaObIX AJIEKTPOJIUTOB (MPUMEPHI MX CTYMEHYATOH IMCCOIUAIINH),
KOHCTaHTa Juccouuanuu. 3akoH paz0asienust OcTBanbia.

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

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

24. Peakmuu ruaponmsa cosieid. Turbl ruaponmsa (¢ mpuMepamu).

25. CreneHp TUApONW3a, KOHCTaHTa ruaponusa. CMelleHre paBHOBECHS IIpolecca
TUIPOITU3A.

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

27. CtaHmapTHBIM AJEKTPOMHBIN MOTCHIHMAI. Ps HanmpspKeHUH METauioB. 3aBUCUMOCTh
AJIEKTPOHOTO MOTEHIHANIA OT PealibHBIX yCcIoBHi. YpaBHeHue HepHcTa.

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

29. Xumuueckas KOppo3usi METAJUIOB U €€ BUJIBI (C IPUMEpaMHu).

30. DnexkTpoxuMHUYEeCcKash KOPpO3Us METaUIOB U €€ BHUAbL. JJCKTPOAHBIE MPOIECCHl B
KOPPO3MOHHOM MHUKPOAJIEMEHTE (PaCCMOTPETh Ha MIPUMEPaxX B Pa3HBIX Cpeax).

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

32. 3amMTHBIE METAJUTMYECKHE TMOKPBITHSA. CXEMBI JJICKTPOXHUMHUYECKOH KOPPO3UH
OLIMHKOBAHHOTO U JIY>KEHOT0 jKeJe3a B KUCIION cpefie.

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

34. DnekTposM3 PACTBOPOB C AaKTUBHBIM aHOJOM (pacCMOTpPEeTh Ha MpHUMEpe).
DneKTpoIuTHYECKOe padUHUPOBAHNE METAIIIIOB.

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

Bueayauropnas camocTosiTenpHas paboTa OOydaroOlUXCsl OCYIIECTBISIETCS B BHJE
U3y4EHHsI TUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3iely ¢ mpopaboTkoi Marepuana; opopMiIeHus
OTYETOB I10 JIA0OPATOPHBIM PadOTaM U BBIMOIHEHHS TOMAIIHUX 3a/1aHUH.

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

JlomalmHee 3agapue No 1
10 TEME «XI/IMI/I‘ICCKaH TepMOJII/IHaMI/IKa»

3amaua Nel
Hus peakiyuu CHy () + COz () = 2 CO () + 2 Hy (1) onpeniennTe BO3MOXKHOE HAIPaBICHUE

CaMONPOU3BOJILHOTO TEUEHUS! PEAKIMHU MPU CTAaHJAPTHBIX YCIOBHSX U MpU Temieparype T =
927 °C, ecim TemioBoii s dexT peakiuu 10 3aJaHHON TEMITEpaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIH TIOTJIONIAETCS] DPHEPTHsl B XOJIe PEaKIiu; 0) MPUYNHY HAlJICHHOTO W3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3agaua No2

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

3amaua Ne3

[To TepMOXUMHUYECKUM YpPaBHEHHUSM pacCUUTANTE TETUIOBOK A (DEKT peaKiuu:
Hypy + COz ) =CO () + H2 Ory. TepmoxuMudeckue ypaBHEHUS:

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

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



JloMalHee 3aaanue No 2
o TeMe «XUMHYECKAd KHHETHKA»

3amaua Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) = 2 CO3 (). HauanbHbIe KOHIIEHTpaLuu
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((UIIMEHT CKOPOCTU peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU ITOM CKOPOCTh PEeaKI1u?

3amaua Ne3

Haiigute HauanbHblEe KOHIEHTPALMU MCXOJHBIX BEIIECTB W KOHCTAHTY pPaBHOBECHS
peakuuu: Fe ) + HoO iy = FeO () + Ha (1), ecin paBHOBECHBIE KOHIIEHTPAIMK PEarupyronmx
BeriectB paBHbl: [HyO]=0,3momb/1, [Hz] = 0,4 Momnb/m.

3amaua Ned

Hus peakuuonnoi cucremsl: CO ) + HyO () = CO2 y + Hy () HadanbHbIE KOHLIEHTpALUU
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 (r) + Hz(r), AH = -41,1 KI[)K

YkakuTe HampaBlIeHHE CMEUICHHS XHMHUYECKOTO 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) MOJISUITLHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agauga Ne2

3aKOHUNTE MOJIEKYJSPHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuit
B3aMMOJICHCTBHSI CIICTYIONTUX BEIIECTR:

HBr + NaOH —

AgNO;; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKITUH K CIICTYIOITAM HOHHBIM:

Ba®" + CrO42' — BaCrQOy;

NHs;" + 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 MOHHBIC U MOJEKYJSPHBIC YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

3agauda Neb6

Haitnure npoussenenue pacrsopumoctu POCly, eciu B 200 M1 Bojbl 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€KTPOABUKYIIYIO CHIY M ONpPEACIUTE HAIpaBJICHUE CAMOIPOU3BOJILHOTO
NPOTEKaHUs TMEepBOM peakuud TMPU CTAHAAPTHBIX  YCJIOBUAX, HUCHONB3YS 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,O, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3agaya Ne3

Jlaubl 1Be okHcauTeabHO-BoccTaHoBHUTEIbHBIC mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazanHou cpene (HNO3). Paccunraiite 3HaueHue
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

3amaua Nel
CocTraBpTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOIHBIX IMPOIECCOB M MOJEKYISPHOE

ypaBHEHHE TOKOOOpPAa3yIolIel peaklinu, MpoTeKarolieil mpu paboTe raJbBaHUYECKOTO JIEMEHTa
Co/Co(NQO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa MpU
CTaHJAPTHBIX YCIOBHSX.

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

3agaua No2

[TpuBenuTe CXEMBI AJIEKTPOJHBIX TIPOIECCOB M MOJEKYISIpHBIE YpaBHEHHS pPEaKIni,
NPOTEKAIOIINX TIPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucnoi cpeze; 0)
BO BJIQKHOM BO3JTyXe€.

Omnpenenute yObUTH MacChl aHOIA IPH KOPPO3UH B KUCIIOH cpene 3a 20 MUH, €CITH CKOPOCTh
koppo3uu cocrabmia 0,01 r/4.

3azmaga Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPAaBHEHHUSI SJEKTPOAHBIX MPOLIECCOB (aHO MHEPTHBIN) 1
MOJICKYJISIPHOE YPAaBHEHHE PEAKLIUH, IPOUCXOASIICH MTPH JIEKTPOIIH3E:

a) pacrmaBa NaOH;



0) pactBopa CoSOy,
Bborurcinre GpakTuyeckoe KOJIMYEeCTBO META/UIA, MOJyYSCHHOTO 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.

ouhkwdE

CoNoOARWNE

N ol o
agbrwbdkEOo

Nogakow

KoHTpOJIbHBIE BOIIPOCHI IO TEMAM

KonTpoJibHbIe BONPOCHI 110 TeMe « XHMHYeCKasi TEPMOANHAMHKA
OCHOBBI XMMHYECKOI TEPMOJTUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMudeckne napameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.
Buyrtpennss sueprus. Pabora. Temora.
IlepBblii 3aKOH TEPMOAVMHAMUKH (BBIBOJ).
DOHTanbnus Kak GYHKIUS COCTOSIHHS CUCTEMBL. DHTANIbIUS 00pa30BaHMsI BEIIECTBA.
TernoBoit 3¢ dext xumuueckoir peakuuu. DakTOphl, BIUSONIME Ha TETUIOBOW 3(ddext
XUMHUYECKOHN peakinu.
Tepmoxumus. 3akon 'ecca.
CrnenctBus u3 3akoHa ['ecca.
DHTponus KaK (YHKIUS COCTOSTHUSI CUCTEMBI.
Bropoii 3ak0H TepMOJIMHAMUKH.
Tperwnii 3aKOH TEPMOJINHAMHUKHU.
Oueprus ['ub6ca.
HanpasiieHue caMoInpon3BOJIbHOTO POTEKAHUSI XUMUUECKUX PEAKLIUM.

KoHTpoJibHbIE BONPOCHI 0 TeMe «XUMHUYECKAsh KHHETHKA»
Xumnyeckast KuHeTHKa. CKOPOCTh XUMUYECKOW pEaKLIUU U METOABI €€ PETYIUPOBAHUS.
BrusiHue KoHIIEHTpaIK Ha CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JEHCTBYIONIUX Macc).
Bnusiaue Temneparypsl Ha CKOpOCTh XuMHU4eckoi peakiuu. [Ipasuno Bant — odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.
OHeprus akTUBaLlMU. Y paBHEHNE AppeHunyca.
Teopus nmepexoqHOro KOMIUIEKca. DHEepreTnyeckas AuarpaMma.
Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.
Karaimtnueckue cucTemsl.
Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOU pEaKIuu.
['oMOreHHBIN U reTepOreHHbIN KaTalnus3.
KonebarenbHble peakiuu.
Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBbIE pEaKLUU.
KoHcTaHnTa XMMHUYECKOTO PABHOBECHS.
Cwmemenne xumuueckoro pasHoBecus. [Ipuanun Jle—Illatense.
BinsiHue KOHIIEHTpALMH, JaBIECHUS U TEMIIEPATypBI.

KonTtpoabsHbie Bonpocsl 1o Teme «PacTBopbn»
[TonsiTue pactBopa. PactBopuMocTh BemecTBa. PacTBopuMocTh rasa.
PactBopsl. CriocoObl BbIpaKEeHUsI KOHIIEHTPALMU PacTBOPOB (MaccoBas JIOJIsl, MOJIpHast
KOHIEHTpALUs, MOJISIPHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS IOJIS, TUTP).
Komuratusasle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.
3axonbl Payns: | (Tonomerpuueckuit) u |l (30yinockonnueckuii 1 KpUOCKOITMYECKUIN).
Ocmoc. Ocmornyeckoe naBieHue. Cxema ocCMOMETpa.
KucnoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEIIECTB.
Honnast Teopusi KUCIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE INOHATHS U TIOJOKEHUS
Teopuu AppeHnyca.
Jucconumanus KUCJIOT, OCHOBAaHUM U COJIEW C TOUKM 3pEHHUS] MOHHOW Teopuu AppeHuyca
(mpumepsr).



9.  Crenens aucconuanuu. CUIBHBIC U CIA0BIE IIEKTPOIUTHIL.

10. [duccoumanus ciaObix 35eKTpoanToB. KoHcTaHTa Tucconnanuu.

11. 3akon paz6asienus OcTBanbpaa.

12. Peaknuu MOHHOTO OOMEHA MEXIY AJICKTPOJUTaMU (Ha MpUMEpe peakiuii oOpa3oBaHUS
c11aboro 3JIEKTPOIUTA, OCATKA U Ta3a).

13. [IIpousBeneHue pacTBOPUMOCTH.

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

15. Tuaponm3 coneid. TUIBI THAPOTN3A COJICH.

16. KonuyecTBeHHBIE XapaKTEPUCTUKHU MPOLIECCa THIPOIH3A.

17. ®akTopsl, BIUSIONIME HA MPOIIECC THAPOIIN3A.

KonTpoJsbHbie Bonpockl 1o Teme «/lucnepcHblie cHCTEMbI»
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Kommonmaeie pactBopsl. JInoduinsHbIe U JIMOPOOHBIE KOJUIOUIHI.
CriocoOsl MmoTydeHus: 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

KourtposbHbie Bonpockl 1o TeMe «OKNCINTETbHO-BOCCTAHOBUTEIbHbIE NMPOIECCHD)
OCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI.
OKHUCIUTEHHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCUICCTB.

Baxxneiiine okMCIUTENN U BOCCTAHOBUTEIIH.

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

VYpasuenue HepHcra.

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

NN E

KoHTpoJibHbIE BOIPOCHI 10 TeMe «IJIeKTPOXUMHYECKHE CHCTEMbD)

1 DnexTpoxuMuueckue cuctembl. Kimaccuduxarus 3neKTpoXMMHYECKUX TPOIIECCOB.

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

3.  TanpBanmueckwmii s3meMeHT Janudis — SIkoou.

4 DNEeKTPOABUKYIAS CHJIa TATbBAHMYECKOTO DJIEMEHTA.

5 N3mepenne 351eKTpOJHBIX MOTEHIUAIOB. PsJl CTaHAApPTHBIX AJIEKTPOJHBIX MOTEHLHAJIOB.
CBoiiCTBa METAJJTOB B COOTBETCTBUU C UX TOJIOKEHUEM B PSTY HANIPSDKCHUIA.

6 Ypasuenue HepHcra.

7 DNEeKTPOIN3 PacIUIaBOB B pacTBOPOB. KaTo1HBIE M aHOTHBIE TIPOIIECCHI.

8. O6benunenHslit 3akoH Dapajes. Bexos mo Toky.

9 Kopposus meramios. Knaccudukanust Koppo3nOHHBIX TIPOIIECCOB.

10. Xwummuueckas KOppo3usl.

11. DnexTpoxumuyeckas Koppo3us. AHOAHOE OKHUCICHHE METAJIa U KaTOIHOE 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 3alTUThHI OT KOPPO3UH METAILIOB.
17. Xumuueckue UCTOUYHUKH TOKA. | allbBAHUYECKUN DIIEMEHT.



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) HnarmpyeMble pe3yJdbTaThbl oﬁyqe}mﬁ U OLICHOYHBIC CpeaACTBA IJIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTrecranum:

Kon
WHIUKaTOpa

WNHnukaTop JOCTHIKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

OIIK-1 CnocoGen pemarts 3aga4yu NPo(ecCHOHAIBLHONH IeSiTeIbHOCTH, NMPUMEHsAS MeTO/Abl MOJEeJHUPOBAHUS, MATEMATHYECKOI0 AHAJIM3a,

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecCTBEHHOHAYYHbIE
3aKOHBI U TIPUHIMIIBI IPU PELICHUN
MPAKTUYCCKUX 3a1a4d

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
36. OcHOBHbIE MOHATUSA M ONpPENENeHHs XMMHUYECKOH TepMoauHamMukH. IlepBblii 3akoH
TEPMOANHAMUKH.
37. TemnoBoii 3¢ dexT xummuueckoi peakunu. 3akoH ['ecca u cneacTBUs 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 TepMOJUHAMUKH. DHTponus. Pacder n3MeHeHHs! SHTPONHUU B pe3yibTare
peakuun. KauecTBeHHOE OlpeiesieHre 3HaKka AS°.
41. DOmueprus ['m66ca. Kpurepuit caMonpon3BoIbHOIO MPOTEKAHUS POLIECCOB.
42. Pacuer m3MeHeHuUs1 dHepruu ['mb0Oca B pe3ynbraTe XUMHUYECKUX PEaKIHid. DHTPOIUITHOE
ypPaBHEHUE U €ro aHanu3. TeMneparypa paBHOBEPOATHOCTH (KputHyeckast) Tp.
43. CocrosiHHEe XMMHUYECKOTO paBHOBECHS. YCIIOBHE XMMHYECKOTO paBHOBecHs. KoHcraHTa
paBHOBECHSI.
44. CBs3b KOHCTaHThl PaBHOBECUS C W3MEHEHHEM TEPMOAMHAMMYECKUX (YHKIMHA B
pe3yJsbTare peakuuy. BiausHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.
45. Ilpunmun Jle-lllatenve. OmnpeneneHue HampaBiI€HUs CMELIEHUS  XUMHUYECKOTO
paBHOBECHSI.
46. CKOpOCTh XMMHUYECKOH pEaKIMH: CPEOHsSI U MTHOBEHHAs (MCTHHHAS). 3aKOH JEWUCTBUS
MAaccC JiJIs1 TOMOTE€HHBIX PEaKLIUH.




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

47. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKIMHU OT KOHLEHTPALUU pEarcHTOB. 3aKOH
JEHCTBUS Macc JJisi TOMOTEHHBIX M IeTepOreHHBbIX peakuuid. Ou3nueckuii CMbICT KOHCTAHTHI
CKOPOCTH XUMHUYECKON PEAKIIUH.

48. Kuneruka o0paTUMbIX XUMUYECKUX peakuuii. Kuneruueckoe ycnoBue paBHoBecHs. CBS3b
KOHCTAHTBI PABHOBECHS C KOHCTAHTAMU CKOPOCTEH MPpSMO U 00paTHOM peakIuii.

49. BnusHue TemnepaTypsl Ha CKOPOCTh XuMudeckoii peakiuu. [Ipasuno Bant-I'odda.

50. 3aBHUCHMOCTH CKOPOCTH XUMHUYECKOHM PEaKIMU OT TEMIIEpaTyphl. Y paBHEHHE AppeHnyca 1
€ro MpUMEHEHHE JAJIs pacueTa SHEPruu aKTHBAIMH 10 M3BECTHOMY COOTHOILIEHHUIO CKOpOCTEH
XUMHUYECKON peaklMy MIPU IBYX Pa3sHbIX TeMIepaTypax.

51. AKTHUBHpPOBaHHBIA KOMIUIEKC. DHEPIHs aKTHBAIIUH.

52. KaranuzaTopbl U UX BIMSHHAE KaTaJU3aTOPOB HA TEPMOJUHAMHUKY pPEaKIUH, KOHCTAHTY
CKOPOCTH U KOHCTaHTY paBHOBeCHs. | OMOTeHHBIN U TeTepOreHHbIN KaTalu3.

53. PactBopsbl. CriocoObI BRIpaXEHHS COCTaBa PacTBOPA, BUIbI KOHIICHTPALIUH.

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

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

56. uccomumarusi crnaObIX JJIEKTPONMUTOB (MPUMEPbl HX CTYNEHYaTOW JUCCOIUAINH),
KOHCTaHTa UCCOIMAIu. 3akoH pazbasienust OcTBaibaa.

57. Peakuuu noHHOro oOMeHa, peakluu HEUTpaIu3aluu (paccMOTPETh Ha MpUMepax).

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

59. Peakuuu rugponuza coneid. Tumsl rugponusa (¢ mpuMepamMu).

60. Crenenp ruapoIN3a, KOHCTaHTA THIpOIH3a. CMelIeHe 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. XuMHYecKHid UCTOYHHK TOKA — TaJlbBAaHUYECKUN DIIEMEHT: CTPYKTYpHAs CXema, KpaTKas
3allMCh, OKUCIHUTEIBHO — BOCCTAaHOBUTENBHBIE Mpolecchl Ha snekrpogax u  IJC
raJIbBAHUYECKOT0 3JIEMEHTA.




Kon

Nupukarop qocTuxeHust

OneHouyHble CpeaCcTBa

UHAMKATOpa KOMIIETEHIINH
64. XuMudeckasi KOppO3Usl METAJUIOB U €€ BHUJIBI (C IPUMEpPaMHu).
65. DnexkTpoxuMHUYecKas KOppO3Us METAJIOB M €€ BHUIbL. OJIEKTPOJHBbIE MPOILECCHl B
KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MPUMEPax B Pa3HBIX cpeniax).
66. MeToabI 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 3nekTponu3a (00bernHeHHbIH 3aKoH Dapanes). Bexox mo Toky.

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

npodeccuoHanbHble  3aJaud  C
IPUMEHEHHEM  OOIEHHKEHEPHBIX
3HAHUHI

1. BeIpazute yepe3 KOHIIEHTPAUd PeareHTOB KOHCTAHThl PABHOBECHS CIEAYIOIIUX PEaKIUi
Nory + 3 Hoy = 2 NH3y, AH = -92,2 x/Ix. YkaxkuTe HalpaplIeHHUE CMEIIEHHUsS] XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIU: a) TP MTOHMKEHUH TEMIIepaTyphbl, €CITH JaBJICHUE IOCTOSTHHO; 0) TIpH
TIOBBIIICHUH JIABJICHUS, €CIIM TEMIIepaTypa MOCTOSIHHA.

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

3. 3aKOHYUTH YpAaBHEHUS PEAKIMI, HATUCAB UX B MOJIEKYJIIPHOM U HOHHOM BHJIE:

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

4. B 2 1 pactBopa ruapokcuaa kanbius coaepxurcs 478,8 r Ca(OH),. [InoTHOCTH pacTBOpa
1,14 r/mi. Paccuutaiite: ®(Ca(OH),); Cym; Coxs Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K>Cr,07 + FeSO4 + HySO4 — , KMnO4 + Na,SO3 + H,O —.

6. IlpuBeguTe cxeMbl 3IEKTPOJHBIX IPOLIECCOB M MOJEKYISIPHbIE YpPAaBHEHHS PpEaKIIHil,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B Kucioi cpee;
0) BO BIaXKHOM Bo3ayxe. Onpenenure yObUTh MACChI aHOIa TIPU KOPPO3UHU B KUCTION cpene 3a 20
MUH, €ClIi CKOpOCTh kKoppo3uu coctauiua 0,01 r/u.

7. CocTaBbTE 3JIEKTPOHHO-NOHHBIEC YPABHEHMSI 3JIEKTPOJHBIX NIPOLIECCOB (aHOA MHEPTHBIN) U




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

MOJICKYJISIPHOE ypaBHEHHME pEaKUUH, NPOUCXOoIAIIed mnpu anekrpoimse 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 YMEHBIIICHUS BIX0J]a METasllla 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 cMermmBanus 0,02 1 0,011, pacrsopa 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
MaTEMAaTHYECKOrO  aHalnM3a I
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 PEAKIMM MpU CTaHIAPTHBIX YCJIOBUSX W Ipu TeMmieparype T
=927°C, ecu TemnoBoiA 3 eKT peakluu A0 3aJaHHON TeMIepaTypbl He U3MEHUTCS. Y KaKUTe:
a) BBIIETISIETCS UJTU TOTJIOIIAETCS SHEPTUs B X0/ PeaKkuy; 0) MPUUMHY HalJEHHOTO U3MEHEHUs
sHTpomnuu. PaccunTaiite Temneparypy Hadana peakimu.

2. BeIpazute dYepe3 KOHUEHTPALMU PEAareHTOB KOHCTAHTHI PABHOBECHS CJEIYIOIIMX
peakuuii Nory + 3 Hyry = 2 NHjpy, AH = -92,2 x/x. Ykaxure HanpaBleHHE CMEIICHHS
XMMHUYECKOTO PAaBHOBECHS ATHX PEAKIUil: a) IpHU MOHMKEHUU TeMIepaTyphl, €Clid JaBIICHUE
MIOCTOSIHHO; 0) MY MOBBIIIEHUH JIaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

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

4. Kakue u3 cremyromux cojei moasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CoctaBbTe MOHHBIE M MOJIEKYJISIPHbIE YpaBHEHHs THAPOJIM3a COOTBETCTBYIOMMX cosell. Kakoe
3HaueHne pH (< wiu> 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. Onpenennre 3apsi 9acTUI] TOTYISHHOTO 30715 M HAITHIITUTE
(bopMyiTy €ro MULEIIBL.

6.  PaccumraiiTe = JJIEKTPOABMKYILYIO  CWIy W ONPEACIATE  HAlpaBICHHE
CaMOMPOM3BOJILHOTO MPOTEKAHUS PEAKIIMU MPU CTAHJAPTHBIX YCJIOBUSX, UCTOJIb3Ysl 3HAYCHUS




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

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

7. IlpuBenure CXe€MbI IJIEKTPOJHBIX IPOLECCOB U MOJEKYISPHBIC YPaBHEHHs PEaKLUH,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B Kucioi cpeze;
0) Bo BiIaykHOM Bo3ayxe. Onpenenure yOblIb MacChl aHOJIa IIPU KOPPO3UU B KUCIIOU cpene 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTe 31EKTPOHHO-NOHHBIE YPaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ MHEPTHBIN)
Y MOJIEKYJIIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH MPpH 31eKTpoin3e pactBopa CoSOy,
Brrauciure pakTruyeckoe KOJIMYECTBO METAJIA, MOJIYYEHHOTO Ha KaTo/Ie TPH JICKTPOIIN3e
Co(NO3),, eciu 371eKTpOIIU3 POBOIKIIH B TeueHuH 1 4. Beixo Merania mo Toky coctaBui 85%.
YKaKuTe BO3MOYKHBIE IPUUMHBI YMEHbIIIEHUS BBIX0/1a METAJLJIA 10 CPABHEHUIO C PACUETHBIM.




0) Ilopsaaok npoBeaeHUs] MPOMEKYTOYHOM aTTeCTAIlMU, TOKA3aTeJIM M 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 MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OumsietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKHUX BOIPOCA U OJHO IMPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHUE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHIMOJHAET MPAKTHYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics JeMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENbHBIC OIIMOKN, HETOYHOCTH, 3aTPyJHEHHS IPY AaHATUTUIECKUX OTIEPALHAX, IEpEeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YAOBJIeTBOpPHTEJbHO» (3 Oamia) — oOyyarouuiicss JeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBISICTCS OTCYTCTBHE OTHCIBHBIX 3HAHWI, YMEHUWH, HAaBBIKOB,
OOy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IMPU ONEPUPOBAHUU 3HAHUSIMH H
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAllUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oayia) — 00y4yarouuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeyJOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOM3BEICHHUS U OOBSACHEHHS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



