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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyH1TaMEHTaJIbHBIX 3HAHUN B 00JIaCTH COBPEMEHHON XUMUU, BKIIOYAIOIINX OCHOBHBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
JeSITeIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuna OO01mias U HeopraHudeckas XMMUs BXOAUT B 00513aTENIbHYIO 4aCTh
y4eOHOro njaaHa o0pa3oBaTeIbHOW IPOrpaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3onacHOCTb KU3HENECATEIbHOCTH

[TonroroBka K mpoueaype 3aluThl U 3al1UTa BbITYCKHON KBATU(PUKAUMOHHON
paboThI

OCHOBBI METAJUTYPTHYECKOTO IIPOU3BOCTBA

®dusnyeckas XUMus

Marepuanosenenue

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbrare ocBoeHus AUCHUIUIMHBL (MOAyms) «OO1as u HeopraHudeckasi XuMHUs»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH permath 331241 MpophecCUOHATBHON AEATEIbHOCTH, IPUMEHSS METO/IbI
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 PemaeT craniapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
0OIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 ITprMeHsieT MeTO/1bl MOAETMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHNs 33]]a4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpyKTYpa, 00bEM H COJEepKaHNEe TUCUUIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qucie:
— KOHTaKTHas pabora — 58,1 akaz. 4acos:

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenpHas pabora — 50,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas X =
KOHTaKTHas paboTa g % dopma TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
3 g g paboThI MIPOMEKYTOUHOH
Tex. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmieHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
JTIOMAIITHETO nabopaTopHO OIIK-1.1,
1.1 Xumnueckas
TepMOJHHAMHKa 4 2 10 3amanns Ne 1; pabotsl. JlomarHee OIIK-1.2,
- 3aganue Ne 1. OIIK-1.3
CaMOCTOSITENILHOE VYerHbl onpoc.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
nabopaTtopHoOH
paborte;
1 - peleHue 3ammra
JOMAIIHETO nabopaTopHOI OIIK-1.1,
1.2 Xumnueckas KHHETHKA 3 2 10 3aganus Ne 2; pabotsl. [lomarHee OIIK-1.2,
- 3amadue Ne 2, OIIK-1.3
CaMOCTOSITEIIbHOE VYcerHbIl onpoc.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTyera 1o
n1abopaTopHO’ 3ampra .
ote: nabopaTtopHoi OIlK-1.1,
1.3 PactBopsl 13 4 10 pa i pabotsbl. Jlomaminee OIIK-1.2,
- perueHue 3aganue Ne 3. OIIK-1.3
JOMAIIHETO .
. VYcrHBIi ompoc.
3aganus Ne 3;




CaMOCTOATENBHOE
n3y4eHUE

y4eOHOH U
HayJHOU

JUTEPATypEI.

1.4 JTucriepcHble CUCTEMBI

10

- oopmieHHE
oT4eTa o
nabopaTopHO’
pabore;
CaMOCTOSTENBHOE
U3ydeHUE
yueOHOW U
Hay4YHOU
JUTEPATypBI.

3ammura
nabopatopHoOn
paboThl. YCTHBIN
orpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

- oopmieHHE
oT4eTa 1o
nabopaTopHO
pabore;

- pemeHue
JIOMAIIIHETo
3aganus Ne 4;
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOH U
HaY4YHOU
JIUTEPATYPBL

3amura
nabopaTtopHOH
pabotsl. JJomariHee
3amadue Ne 4.
VYcTHBIH ompoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

52

- oopmiieHHE
oTyera 1o
nabopatopHoi
pabore;

- perieHne
JOMAIIHEeTO
3aganus Ne 5;
CaMOCTOSITEIIbHOE

U3y4YeHHE
y4eOHOH U

HAay4YHOU
JUTEPATYPBI.

3amura
nmabopaTopHOi
paboTsl. [JoMarrHee
3amanue Ne 5.
VYerHbIl onpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

36

18

50,2

Uroro 3a cemectp

36

18

50,2

OK3aMCH

HToro no nuCUMIUINHE

36

18

OK3aMCH

50,2




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpagunoHnHble 06pa30BaTEIbHBIE TEXHOJIOTUN OPUEHTHPYIOTCS] HA OpraHU3aIUIo
00pa30BaTeNpHOro MpoIiecca, MPeIoIaraolyo IpSMYIO TPAHCISIUIO 3HAHUN OT
npenojaBaTesis K CTyJeHTY (IPeUMYIIECTBEHHO Ha OCHOBE 00BSCHUTENIBHO-
WUTIOCTPATUBHBIX METOAOB 00ydeHuUs). YueOHast e TENbHOCTh CTYICHTa HOCUT B TAKUX
YCIOBUSIX, KaK MPaBUJIO, PETIPOTYKTUBHBIN Xapaktep. @opMbl yueOHbIX 3aHATUMN:

- Undopmannonnas jiekuus — nocjaenoBaTeIbHOE U3JI0KEHUE MaTepraa B
JTUCHUILTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

- JJaboparopHnasi pabota — opranuzarys yueOHOM paboThI C pealbHBIMU
MaTepUuaIbHbIMU U UHGOPMAIIMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTalIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaTbHBIX O0BEKTOB.

2) nTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbpHOrO Mpoliecca,
KOTOpasi IPeIoJaraeT akTuBHOE U HEJIMHEWHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAYMMOTO /i1l HUX 00pa30BaTeIbHOTO pe3yJbTara.
Hapsiny co cnennanu3upoBaHHBIMU TEXHOJIOTHSIMUA TAKOTO POJA MPUHIUIT HHTEPAKTUBHOCTH
MIPOCIICKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
HHTEpakTHBHOCTH MOIPa3yMEBAET CyObhEKT-CyOBEKTHBIE OTHOIICHUS B XO/I€
00pa3oBaTeNBFHOIO IpoIIecca U, KaK CJIEACTBHAE, JOPMHPOBAHUE CaMOpa3BUBAIOLICHCS
MH(POPMAIIMOHHO-PECYPCHOM cpebl. DOpMBI yUeOHBIX 3aHATHH:

- CeMuHap-aucKyccus (Ha 1a0OpaTOpHBIX padoTax) — KOJUIEKTUBHOE O0CYK/IeHNE
KaKoro-Jimbo0 CIIOpHOTO BOTIPOCa, MPOOIIEMBI, BBISBICHHE MHEHUN B TPYIIE (MEKIPYIIIOBOK
JTMAJIOT, TUCKYCCHS KaK CIIOp-AHAaJIOT).

3) UudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU —
opraHmsaiysi 00pa3oBaTeIbHOrO MpoLecca, OCHOBaHHAsI HA TPUMEHEHUN
CTIEMAIM3UPOBAHHBIX MPOTPAMM-HBIX CPEJl M TEXHHUECKUX CPEACTB PAOOTHI C
nHpopmanyent. ®opmbl yueOHBIX 3aHITHIN:

- Jlexuus-Bu3yanusanus — U3J0KEHUE COAepPKaHUsI COIIPOBOXKIAETCS MMpe3eHTaluel
(nemoHcTpanueil yueOHbIX MaTepUasoB, MPEICTAaBICHHBIX B PA3JIMUHbIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUIIOCTPATUBHBIX, FpauecKUX, ayJH0- U BUJI€OMATEPUAIIOB).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA LISl POBEACHUS MIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecnieYeHre TUCUUIIMHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumun: Yueonuk / B.T. Banos, O.H. I'eBa. - MockBa: KYPC: UH®PA-
M, 2019. - 556 c. - Tekcr : anexTponnsIii. - URL:
https://new.znanium.com/catalog/product/1022478

2. Heoprauunueckas xumus : yueonuk / T.B. Maptsinosa, .. Cynonunkas, FO.C.
AreeBa. — Mocksa : UHOPA-M, 2018. — 336 c. + Jlon. MaTtepuainsl [ DIE€KTPOHHBIN
pecypc; Pexxum moctyna: http://new.znanium.com]. — (Beicuiee oopa3zoBanue:
bakanaBpuart). — Www.dx.doi.org/10.12737/25265 . - Pexxum mocryma:
https://new.znanium.com/document?id=302331 - Tekct: anekTpoHHbIit. - URL:
https://new.znanium.com/document?id=302331 .



https://new.znanium.com/catalog/product/1022478
http://www.dx.doi.org/10.12737/25265

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. MaxotkuHa, E. C. IIpakTuky™m 1o o01ieil 1 HEOPraHM4IeCKo XUMHH : yaeOHOe
nocobue. (Y. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TY,
2016. - 1 anexrpon. onrt. guck (CD-ROM). - 3ara. ¢ turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObeKT. - TeKCT :
AJIEKTPOHHBIN. - CBeeHust 1ocTymHbl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBops! : yaueOHoe nocobue / E. C. Maxotkuna, M. B.
Hly6una, C. A. Kpsutoa ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 31eKTpoH. ONT. JUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/371 . - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBenenus poctynHsl Takxke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckne 3JIeMeHThI 1 MUHEPAITBI B Onocdepe : yueOHoe
nocobue / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2017. -1
asekTpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyim. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekT. - Teker :
AJIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Kitaccuueckue Meto bl ananusa : yaeoroe nocooue / E. C.
Maxotkuna, M. B. [llyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 37€KTpoH. OIT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

B) MeToauyecKkue yKa3aHus:

1. MaxotkuHa, E. C. [IpakTukym 1o o61ieil 1 HeopraHMuecKol XMMHUH : yueOHOoe
nocobwue. (Y. 1) / E. C. Maxotkuna, M. B. lllybuna ; MI'TVY. - Marautoropck : MI'TY,
2016. - 1 snektpoH. ont. quck (CD-ROM). - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooOBbeKT. - TeKCT :
3JIEKTPOHHBIN. - CBeieHus gocTynHbl Takxke Ha CD-ROM.

2. MaxotkuHa, E. C. KomnonaHo-aucnepcHsie cuctemsl : npaktiukyMm / E. C.
Maxotkuna, M. B. lllyobuna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 a1eKTpoH. ONT.
auck (CD-ROM). - 3aru. ¢ Tutyi. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2363 . - MakpooObekT. - TekcrT :
3JIEKTPOHHBIN. - CBeeHus nocTynHbl Takxke Ha CD-ROM.

3. MaxortkuHa, E. C. PacTBOpPBI 2JI€KTPOJIUTOB U HEAJIEKTPOJIUTOB : yueOHOE
nocodue / E. C. Maxotkuna, M. B. Illyouna, C. A. KpsutoBa ; MI'TY. - Marautoropck,
2012. - 87 c. : Tabx. - URL.: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooOBbeKT. - TEKCT : 2IeKTPOHHBIH.

4. MaxotkuHa, E. C. Dnementst V-VIII rpynn nepuoandeckoit cUCTEMbI XUMHUYECKUX
anemenToB J. 1. Menneneesa : nabopatopuslii npaktukym / E. C. MaxoTtkuna, M.
B.lIyouna ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 anektpos. ont. auck (CD-ROM). -
3ari. ¢ TuTy. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObeKT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus gocTymnHbl Takke Ha CD-ROM.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieyeHue

HanmenoBanue

10 Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH



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\ 135 o1 17.09.2007 Geccpouro

Professional

7Zip cB00OOHO pactpocTpansemoe [10 OeccpouHo

FAR Manager cB0OOHO pactpocTpansemoe [10 0eccpouHo
Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Ha3panue kypca Cchuika
DsekTpoHHbIe pecypchl onbimmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

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

Poccuiickas ['ocynapcrBennas oubnunoreka. Karamoru

denepanbHOE rOCYAaPCTBEHHOE OFOIKETHOE

yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
HPOMBIIICHHOW COOCTBEHHOCTHY

HannonansHas nHGOpMamoOHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nniekc HayyHoro uutupoBanus | https://elibrary.ru/project risc.
(PUHII) asp

DjekTpoHHas 0a3a nepruoauuecKux u3nanuii East View

Information Services, OOO «MIBUC» hitps://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTIeYeHne AUCHUILINHBI BKIHOYAET:

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN JIGKIMOHHOTO TUNa. OCHAIIeHNUE:
MynbTUMEANIHBIE CPEACTBA XPAHEHNUS, TIEPEIaud U MPEICTaBICHUS HH()OPMAIIHH.

VY4eOHble ayAUTOPUH [T IPOBEACHUS Ta00PaTOPHBIX PadOT:XMMHYECKHE
naboparopun. OcHaleHne: XuMU4eckne peakTuBbl, XUMHUUecKas nocyzaa,/laboparopuoe
obopynosanue, Tabmuma «Ileproarueckas cucteMa XUMHYECKHX dJIEMEHTOBY, | lTakaThl 1o
TeMaM pabouell MporpaMMBbl.

Y4eOHble ayAUTOPUH [T IPOBEICHUS TPYIIIOBBIX M WHAMBHyaTbHBIX
KOHCYJIbTAIINH, TEKYIIETO KOHTPOJIS M TPOMEKYTOUHOM aTtTectaruu. OcHamenne:Jlocka,
MYJIbTUMEAUMHBIN IPOEKTOP, IKPaH.

[TomerneHus 411 caMOCTOSATENBHOM paboThl 00ydaronuxcs. OcHalIeHue:
[Mepconanbhbie KoMITbIOTEpHI ¢ TakeToM MS Office, Beixoz0M B IHTEpHET U ¢ OCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

[Tomemienue uIst XpaHEHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUSI Y4€OHOTO
obopynoBanus. OcHamenue: lkadsr ayisa xpaneHus: yueOHO-METOINYECKON JOKYMEHTAIINH,
y4eOHOT0 000pyIOBaHUS M Y4eOHO-HATTISAHBIX TOCOOMH, IHCTpYMEHTHI 111 peMOHTa
1abopaTopHOro 000pyI0BaHUS.


https://host.megaprolib.net/M
https://www.rsl.ru/ru/4readers
http://www1.fips.ru/
https://elibrary.ru/project_risc
https://dlib.eastview.com/

IIpunoxenne 1

Y4eOHO-MeTOAUMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

CamocTtosaTenbHas paboTa 00ydarOIIUXCS MOApa3JeiseTcs Ha ayAUTOPHYIO, KOTOpas
MPOUCXOAUT KaK BO BpeMs JaOOPATOPHBIX 3aHATHUM, TaK U Ha IJIAHOBBIX KOHCYJbTAIUAX, U HA
BHEAYJIMTOPHYIO, TPOUCXOSIIYIO BO BpEMS MMOATOTOBKH CTYIEHTAMHU OTUETOB I10 Ta00OPaTOPHBIM
3aHSATUSAM U BBITIOJIHEHUS IOMAITHUX 3aJaHuM.

Tembl J1a00opaTOPHBIX padoT:
JlaGopaTtopnas padota Ne 1. «TeruoBbie 3¢ (HEKThI MPOIIECCOBY;
JlabopaTtopnas padota Ne 2. «CKOpOCTh XMMUYECKUX PEaAKIUI»;
JlaboparopHas padota Ne 3. «DneKkTpoauTHUecKasi TUCCOLUALU,
JlabGopaTtopnas padota Ne 4. «'unponu3 conein.
JlaboparopHas pabota Ne 5. «JlucnepcHbie CUCTEMBIY.
JlaGopaTtopHnas pabota Ne 6. «OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN;
JlaboparopHas pabota Ne 7. «DneKTpOXUMUYECKHE MPOLIECCHIY;

JK3aMeHAIMOHHbIE BONPOCHI

1. OcHoBHblE TMOHATHUS U ONpPEIENCHHs XUMHUYECKOH TepMoAuHaMuKU. IlepBblii 3akoH
TEPMOJMHAMUKHU.

2. TemnunoBoii a3 dexT xumuueckon peakuuu. 3akoH I'ecca U ciieICTBUS U3 HETO.

3. Pacuer teruoBoro ¢ dexra B 1300apHBIX U H30XOPHBIX YCIOBHUSX.

4. TennoBoil 3¢pdexT pacTBOopeHus BeuecTB B Boje. IIpouecc pacTBOpeHHs] KPUCTALIMYECKUX
BeIIECTB (coJieil) B BOJIE.

5. Bropoii 3akoH TepMOAMHAMMKH. DHTpomnus. Pacuer M3MeHEHHUs SHTPOIUU B pe3yjbTare
peakiuu. KauecTBeHHOE omnpe/ienieHre 3HaKa AS?.

6. Oneprus ['n66ca. Kpurepuit caMonpon3BoiabHOTO MPOTEKaHHsI TPOLIECCOB.

7. Pacuer usmeHeHust »Hepruu ['mbbca B pe3yibTaTe XMMUYECKUX pEaKUMH. DHTpOnuiiHOe
ypaBHEHUE U €ro aHanu3. Temneparypa paBHOBEPOATHOCTH (KpuTHyeckas) Tp.

8. CocrosiHME XUMHUYECKOTO paBHOBECHs. YCIOBHE XHUMHUYECKOro paBHOBecHs. KoHcraHTa
paBHOBECHSI.

9. CBs3p KOHCTAHTHI PAaBHOBECHSI C M3MEHEHHEM TEPMOJWHAMHUYECKUX (PYHKIUI B pe3yibTaTe
peakuuu. BnusHue TemnepaTypbl Ha KOHCTaHTY PAaBHOBECHS.

10. [punnun Jle-lllatense. Onpenenenue HanpaBIeHUS CMEIICHUS XHMUYECKOTO PaBHOBECHSI.
11. CxopocTh XMMHUYECKOH peakLMu: CPeHssl 1 MTHOBEHHas (MCTMHHAs). 3aKOH JECHUCTBUS
MacC JIJ11 TOMOT€HHBIX PEAKIIHM.

12. 3aBHCHMOCTH CKOpPOCTH XHUMHUYECKOW pEaKLIUU OT KOHIEHTpAllUM peareHTOB. 3aKOH
JIEMCTBHSI MAacc JUIsi TOMOT€HHBIX M TFE€TEPOreHHBbIX peakuui. PU3HYeCKUil CMBICI KOHCTaHTBI
CKOPOCTH XUMUYECKOU PEAKIIUH.

13. Kwunernka oOpaTUMBIX XUMUYECKUX peaknuii. Kunerndeckoe ycioBue paBHoBecHs. CBs3b
KOHCTaHTBI paBHOBECHUSI C KOHCTAHTAaMH CKOPOCTEH PSAMOM U 0OpaTHOM peakIuii.

14. BausHue TeMIiepaTypbl Ha CKOPOCTh XUMHUecKol peakuuu. [Tpasuiio Bant-T'odda.

15. 3aBHCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIMU OT TeMIepaTyphbl. YpaBHEeHUE AppeHHnyca 1
€ro NMpUMEHEHHUe JJIsl pacdyeTa HHEPruH aKTHBAIMM MO0 U3BECTHOMY COOTHOIIEHHIO CKOPOCTEH
XUMHUYECKON PEaKIMK IIPH IBYX Pa3HbIX TEMIIEpaTypax.

16. AKTHBHPOBaHHBIN KOMIUIEKC. JHEPTHS aKTUBAIUH.

17. Karanuzatopsl U MX BJIMSHHUE KaTalu3aTOPOB HA TEPMOJAMHAMMKY pPEaKIMH, KOHCTAHTY
CKOpPOCTH U KOHCTaHTY paBHOBECHs. [ OMOTEHHBIN U T€TEPOTrCHHBIN KaTalu3.

18. PactBopsl. CrioCOOBI BBIPAXKEHUS COCTaBa PACTBOPA, BUbI KOHIICHTPAIUIA.

19. DOnekrponutnueckas aucconuanus. Cxembl AMCCOLMALUM KPUCTAIIIMYECKUX BEILECTB C
MOHHOU CTPYKTYPOH U MOJIIPHBIX MOJIEKYIL.



20. Crenens nucconuanuu. Knaccudukanus 3JeKTPOIUTOB 10 CTENEHU Aucconuanuu. Teopus
3JIEKTPOJUTHYECKON JUCCOUALIMU AppeHunyca.

21. Jluccommanus Cina0bIX BJICKTPOIHMTOB (NMPUMEPHI WX CTYICHYATOM JUCCOIMAIINHN),
KOHCTaHTa Juccouuanuu. 3akoH paz0asienust OcTBaibiaa.

22. Peakuuu MOHHOTO OOMEHA, pEaKIMy HeHTpanu3auu (paccCMOTPETh Ha IPpUMEpPax).

23. Jluccommanus Boabl. Bonopoausiii pH u ruapoxcunshbiii pOH nokazarenu.

24. Peakumu runponu3sa coieil. Tumsl ruapousa (C mpumMepamn).

25. CremneHb ruJipoin3a, KOHCTaHTa ruaponu3a. CMmelleHne paBHOBECHS IIpoliecca ruApoIin3a.
26. OBP: ocHoBubie moHsTHS u omnpeaeneHus. Kiaccupukamus OBP (paccMmoTpers Ha
npuMepax).

27. CraHgapTHBIA DIEKTPONHBIA TOTeHIMaN. Psan HampspkeHU MeTasioB. 3aBUCHMOCTD
3JIEKTPOAHOIO MOTEHILIMANA OT pealIbHbIX ycloBUi. YpaBHeHue HepHcera.

28. XUMHUYECKHI MCTOYHUK TOKA — TAJIbBAHMYECKUW DJIEMEHT: CTPYKTYpHAs CXeMa, KpaTKas
3aMUCh, OKUCIUTEIHHO — BOCCTAHOBUTEINBbHBIE IIPOIecchl Ha 3nekTpoaax u 3/1C ranpBaHNYECKOTO
AJIEMEHTA.

29. Xwumudeckas KOppo3usi METaUIOB U €€ BUJIBI (C TpUMepamu).

30. DnekTpoxuMHYecKass KOPpPO3HS METaUIOB W €€ BHJIbL. IJEKTPOAHBIC NPOIECCH B
KOPPO3MOHHOM MHUKPO3JIEMEHTE (PAaCCMOTPETh Ha MIPUMEPaxX B Pa3HBIX Cpeax).

31. MeTobl 3aITUThI METAJIIOB OT KOPPO3HH (C IIPUMEPAMH ).

32. 3amuTHBIE MeETaUIMYECKUE TOKPHITHSI. CXeMbl  3JIEeKTPOXUMHUYECKOW  KOPPO3UHU
OLIMHKOBAHHOTO U JIY>KEHOT0 jKeJie3a B KUCIION cpee.

33.  DneKTpoau3 paciuiaBOB ¢ HHEPTHBIM aHOZOM. DIIEKTPOJIA3 PACTBOPOB C HHEPTHBIM aHOJIOM
(mocnenoBaTeNnbHOCTD AIEKTPOAHBIX MpolieccoB). [IpuBecT nmpumepsl.

34. DmekTponu3 pacTBOPOB C aKTUBHBIM  aHOJOM  (pacCMOTPETh Ha  MpPUMEpE).
DNEeKTPOIUTHYECKOE padUHUPOBAHNUE METAIIIIOB.

35. 3akonsl anekTponuza (00beanHeHHBIN 3aK0H Papaes). Berxox mo Toky.

Breayzutopaas camocrostensnas pabora ofysaomuxea OCYHICCTBJIACTCA B BHJAC U3YUYCHHA JIMTCPATypbl I10
COOTBETCTBYIOILIEMY paszcily C HpopaGOTKOﬁ MaTte€puala, Oq)OpMHeHI/IH OTUYECTOB IIO
nmabopaTOpHBIM paboTaM U BHITIOJIHEHUSI IOMAITHUX 3aaHUH.

Bapuantbl TeMaTHYeCKHX JOMAITHUX 3aJaHUH 1J151 BHEAYIMTOPHOIl cCaMOCTOSITEILHOI
padoThI CTYICHTOB 110 TeMaM

JlomamHee 3aganpue No 1
no reMme «XUMHYeCKasi TEPMOIMHAMUKA)»

3anaya Nel

Hus peakiyuu 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 3aJaHHON TEMITEpaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIA TIOTJIOMIAETCS] PHEPTHUsS B XOJIe PEeaKIuu; 0) MPUYMHY HAMIEHHOTO U3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3anaya Ne2

Beruncaure temnosoi  addekr peakumn: CaCy ) + 2 HoOq) = Ca(OH)2 ) + CoHa (v,
MOJIB3YACH CTAaHIAAPTHBIMH TETNIOTAMH O0Pa30BaHUS pearupyronux BemecTB. CKOIbKO TETIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH 0O0pazoBanuu 2,24 1 CoH,?

3agaya Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSM pacCUUTANTE TETUIOBOK A (DEKT peakiuu:
Hyy + 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 «XUMH4YeCKasd KHHEeTHKAa»




3amaua Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) =2 CO3 (). HauanbHble KOHIIEHTpanun
pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOPOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSTCS CKOPOCTH
IPUMOM U OOpaTHOM peakIiy, €CIIM YBEIUYHUTD JaBJICHHE B CHCTEME B J1Ba pa3a’

3anaya Ne2

IIpu remnieparype 40 °c HEKOTOpOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakLyio 3a 20MUH.
PaccuuraiiTe BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO NPHU
temrepatype 200 °C, ecnn TEMIEPATYPHBIH KOA((UIIMEHT CKOpOCTU peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh peaKiuu?

3azmagya Ne3

Haiigute HauanbHble KOHUEHTPALMKW MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peakuun: Fe ;) + HoO ) = FeO () + Ha (1), €cim paBHOBECHBIE KOHIIEHTPAIMK PEarupyronmux
BeniectB paBHbl: [HyO]=0,3momb/1, [Hz] = 0,4 Momnb/m.

3azaya Ne4

His peaknuonnoi cucremsl: CO )y + HyO () = CO2 y + Hy () HadanbHbIE KOHLIEHTpALUU
pasuel: [H20] = 0,5 mons/n, [CO] = 0,6 Monb/in. OnpenennTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT paBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COz(r) +C = 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HzO(r) =CO @ 1 Hap, AH=-41,1 kI x.

VYKaxute HanpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS STHUX pEaKlMil: a) TpH
MOHIDKEHUU TEMIIEpaTyphl, €Clii JaBJIeHHE MOCTOSHHO; O) MpHU TMOBBIINICHUU TaBICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

JlomanHee 3axanue Ne 3
1o reme «PacrBopbi»

3amaua Nel

B kakom obGbeme Boabl cienyeT pactBoputh 1351 SnCl, mis momyuenus 3M pactBopa
xnopuja onosa (Il) ¢ mmoraocteio p = 1,405 r/mn?

PaccunraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpPE; 0) MOISAPHYIO KOHIICHTPAIHIO
HKBUBAJICHTA; B) MOJISLIBHOCTh; T) THTP; 1) MOJIBHYIO JIOJIF0 BEIIECTBA B PACTBOPE.

3anaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIHWIIUTE COKPAIICHHBLIC HWOHHBIC YPAaBHCHUA peaxunﬁ
B3aMMOJICHCTBUSI CIIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIz + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 /1Ba MOJICKYJISIPHBIX YPaBHEHHUS PEAKIUH K CIIEIYIOIUM HOHHBIM:

Ba®* + CrO;~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' —Zn** +H,S

3anaya Ned

Brruucnure pH 0,05M pacTBopa cepHOM KUCTOTHI.

3amaga NeS

Kakue w3 crmemyromux coseir moasepratorcst ruaponnsy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSIPHBIE YPAaBHEHMsI TMIPOJIM3a COOTBETCTBYIOIIMX cosel. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ITUX CONCH?



3agauda Neb
Haitnure npoussenenune pacrsopumoctu POCly, ecu B 200 M Boabl pactBopsieres 2,17 T

9TOIr0 COCAMHCHNA.

JlomalHee 3aganue Ne 4
1o TeMe «OKMCJIUTETbHO-BOCCTAHOBHUTEIbLHbIE POLECCHD)

3amaua Nel
[TonbGepute KOIPGUIUEHTH B YPAaBHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

VKaxuTre THI KaKJI0H PEakinu.

PaccunraiiTe 37M€KTPOABMIKYIIYIO CHIIYy M OINpPEACIUTE HAlpaBiICHUE CAMOIPOU3BOJIHLHOTO
NPOTEKAaHUs TEPBOM pEaKIWh TMPU CTAHAAPTHBIX  YCIOBHUSAX, HCIHONB3YS 3HAYCHUS
OKHCJINTEIHLHO-BOCCTAHOBUTENLHBIX ITOTEHIINAIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NHz; + H,0O

KBrO —- 0O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O0, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi,O; + C —

Mg + HNOs (pae) —

3agaya Ne3

Jlaubl 1Be okHcauTeabHO-BoccTaHoBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmumeill  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIMAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazaHHoU cpene (HNO3). Paccuuraiite 3HaueHue
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

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

ypaBHEHHE TOKOOOpPAa3yIoLIel peaklinu, MpoTeKaroliell npu paboTe raJbBaHUUYECKOro JIEMEHTa
Co/Co(NQO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3JjEMEHTa 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 pPEakKIni,
NPOTEKAIOIINX TIPH JIEKTPOXHUMHUUECKON Kopposun ranbaHonapel  Co/Ni: a) B kucnoit cpeze; 0)
BO BJIQKHOM BO3JTyXe€.

Omnpenenure yObUTb MacChl aHO1A IPU KOPPO3UH B KUCIIOH cperne 3a 20 MUH, €CITH CKOPOCTh
Kopposuu coctapmia 0,01 r/4.

3amaua Ne3

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

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Boruncnute gaktuyeckoe KOJIMUYECTBO METAJIA, MOJYYEHHOTO Ha KaToJ1e IPH SIEKTPOIH3E
Co(NO3),, eciu 31eKTpOIHM3 MPOBOAMIM B TedeHUH 1 4. Beixoa Merama mo Toky cocraBui 85%.



VKaXuTe BO3MOXKHBIC NpUYUHBI YMCHBIICHUSA BbIXOda MCTALJIa II0 CPABHCHHUIO C

PACUYETHBIM.
KoHTpoJibHbIe BONPOCHI 110 TeMaM
KonTpoJibHbIe BOpOChI 110 TeMe « XHMHYeCKasi TEPMOANHAMH KA
1. OcHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.
2.  TepmonuHamMHyecKHe MapaMeTphl U GYHKIUU COCTOSHUS CUCTEMBI.
3.  Buyrtpennss sneprus. Pabora. Temora.
4.  IlepBblil 3aKOH TEPMOAMHAMHUKH (BBIBOJ).
5. DHranbnus Kak (yHKIHS COCTOSHUS CUCTEMBbl. DHTAIbIIUS 00pa30BaHUs BEILIECTBA.
6. TemmoBoit 3¢dexr xumuyeckoit peaxknuu. DaKTOpPbl, BIUAIONIME HA TEIUIOBOH APPEKT
XUMHUYECKON peakIuH.
7.  Tepmoxumus. 3akoH ['ecca.
8.  CnexncrtBus u3 3akoHa ['ecca.
9.  DHrpomnus Kak (GyHKIUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEpMOIMHAMHKHU.
11. Tperuii 3aK0H TEPMOIUHAMUKHU.
12. Dmneprus ['u66ca.
13. HanpasieHnue caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.
KoHTposbHbIe BONpOchI 10 TeMe «XUMHYecKasd KHHEeTHKA))
1.  Xwumnueckas kuHeTnka. CKOpOCTh XMMHUYECKOM peakui U METO/IbI €€ PeryJInpOBaHusl.
2.  BnusHHe KOHIIEHTpALMU Ha CKOPOCTh XUMUYECKOHN peaKiny (3aKOH ACHCTBYIOIINX Mace).
3.  BrnusHue temmepaTypsl Ha CKOpOCTh xumMuueckoi peakuuu. [Ipasuno Baut — [N'odda.
4.  Teopust akTUBHBIX CTOJIKHOBEHUN AppeHuyca.
5.  DHeprus akTuUBalMU. YpaBHeHUE AppeHuyca.
6. Teopwust mepexoJHOr0 KOMIUIEKCAa. DHepreTHecKas JuarpaMmma.
7. KpuBas Makcsemnna — bonbiimana. DHepreTuueckuii 6apnep.
8. Karamutudeckue cuCTEMBI.
9.  BnusHMe KaTanu3aTopa Ha CKOPOCTh XUMHUYECKOM peaKIy.
10. ToMOreHHBIH U TeTEPOTEHHBIN KaTaJu3.
11. KonebarenbHble peakiyH.
12. Xwummnueckoe paBHOBecue. OOpaTuMbie 1 HEOOPATUMBIC PEAKIINH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.
14. Cwmemenue xumuueckoro pasHoBecus. [Ipunnun Jle-IlaTtenbe.
15. BnusiHME KOHLIEHTpPALUH, JABICHUS U TEMIIEPATYPHI.
KonTtpoabsHbie Bonpocsl o Teme «PactBopbn»
1.  Tlousrtue pactBopa. PacTBopuMoOCTh BemiecTBa. PactBopuMocTs rasa.
2. PactBopnl. CriocoObl BBIpaKeHHsS KOHIEHTpAllMU PAacTBOPOB (MaccoBas J0JIs, MOJSpHas
KOHIEHTpALUs, MOJISIpPHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS IOJIS, TUTP).
3. KomnurarusHble cBOHCTBa pacTBOpOB. VaeanbHbI pacTBOD.
4.  3axonsl Payns: | (Tonomerpuueckuit) u Il (30yinockonnueckuii 1 KpUOCKOITMYECKUIN).
5. Ocmoc. OcmoTuyeckoe aBiaeHne. Cxema ocCMOMETpa.
6. KucinorHO-OCHOBHBIE B3aUMOICHCTBUS BEIIECTB.
7. HVonHasg TeopHsl KHMCIOT M OCHOBaHMI AppeHuyca. OCHOBHBIE TMOHSTHS U TOJOXKEHUS
Teopuu AppeHnyca.
8.  Juccommanusi KMCIOT, OCHOBAaHUN U COJIEH C TOUKM 3pPEHHUS MOHHOHM Teopuu AppeHuyca
(mpumepsr).
9.  Crenens nucconuanuu. CHUIBHBIC U C1a0bIe JIEKTPOJIUTHL.
10. Jduccoumarus ciaObix 371eKTpouToB. KOHCTaHTa AMCCOIMAIIIH.
11. 3axon paz6aBienus OcTBanbaa.



12. Peakuuu MOHHOTO OOMEHa MEXIY 3JIEKTPOJIUTaMHU (Ha mMpuMepe peakuuii oOpa3oBaHUs
c1aboro AMEKTPOJINTA, OCAIKA U Ta3a).

13. IIpousBeneHue pacCTBOPHUMOCTH.

14. HonHoe mpousBeaeHue BoJbl. BogopoaHblil U ruIpOKCHIIBHBIN TTOKA3aTENH.

15. Tmaponus coneit. Tunsl TUapOIN3a COIEH.

16. KonnyecTBeHHBIE XapaKTEPUCTUKHU MpoLiecca TUAPOIIN3a.

17. ®akTopsl, BIUSAIONINE HA IPOIIECC TUIPOIIU3A.

KonTpoabHbie Bonpockl o TemMe «/lucnepcHblie CHCTEMbD»
I'ereporennsie cMecu. /lucnepcHble CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Konnonansie pactBopsl. JInopuisHbie 1 110(GOOHBIE KOJIIOUIBIL.
CriocoOpl 1osTydeHus: KOJUIOUIHBIX PACTBOPOB.
CTtpoeHue KOJUIOUAHBIX YaCTHILL.
[IpaBuno dasuca — [leckona.
Y cTONUMBOCTD KOJTIOUAHBIX cucTeM. CTaOMIIn3aTopBhl.
Koarymsimus nuodunbHbIX 1 THO0()OOHBIX KOJUIOHIOB.
CeaumMeHTanys KOJJIOUIOB.
0. Koarynsanus KOUIOUIHBIX paCTBOPOB 3JIEKTPOJIUTAMH.
11. TIlpaBuno lllynsue — I'apau. Koarynupytomas cnocoOHOCTb.
12.  OnTuueckue cBOCTBa KOJUIOUAHBIX PAaCTBOPOB.
13. DnekTpuyecKue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

HBOooo~NoOhwWDE

KourtpoJbHbie Bonpockl 10 TeMe «OKNCINTETbHO-BOCCTAHOBUTEIbHbIE MPOIECCHD)
OCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHI.
OKHUCIUTENIHHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCUICCTB.

Baxneiiine okMCIUTENN U BOCCTAHOBUTEIIH.

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

VYpaBuenue HepHcra.

CocraBneHne OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMil.
HaHpaBJ’IeHHe OKHCINTECIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

NN E

KouTpoJibHbIe BOIPOCHI 10 TeMe «IJIeKTPOXUMHYECKHEe CUCTEMbD)

1 DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXMMHYECKUX TPOIIECCOB.

2 DNEeKTPOXUMHUYECKHE TTPOLIECCHI, MPOTEKAIOIINE HAa TPaHUIIE Pa3jiesia «MEeTall — PaCTBOPY.

3.  TanpBanmueckwmii a3meMeHT Janudis — SIkoou.

4 DNEeKTPOABUKYIAS CHJIa TATbBAHMYECKOTO DJIEMEHTA.

5. H3MepeHue >J€KTPOAHBIX MOTEHIMAIOB. PsJ CTaHIAPTHBIX SJEKTPOAHBIX MOTEHITMAIIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUHU C WX TIOJIO)KCHHUEM B PSITY HAITPSHKCHUH.

6 VYpasuenue HepHcra.

7 DNEeKTPOIM3 PacIUIaBOB B pacTBOPOB. KaTo1HBIE M aHOTHBIE TIPOIIECCHI.

8. O6benunenHslit 3akoH dapajes. Bexos mo Toky.

9.  Koppo3sus meramuios. Kinaccudukarus KOppo3HOHHBIX TPOIECCOB.

10. Xwummuueckas KOppo3usl.

11. DnexTpoxumudecKkas KOppo3us. AHOTHOE OKHCIIEHUE METaJIa K KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. TIpumepsl KOPPO3UHU B KHCIIOH cpeie U aTMOCHEPHON KOPPO3HH.

13. CkopocTh KOPpO3HH.

14, 3ammra METaIIIOB OT KOPPO3HH.

15. 3amuTHbIE NOKPBITHS.

16. DneKkTpoXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3HH METAILIIOB.

17. Xumuueckue UCTOYHUKH TOKa. ['abBaHUYECKUIA SJIEMEHT.



Ipuio:xxkenne 2

OueHo4YHbIE cpeCcTBA /s NPOBEJAeHUs MPOMEKYTOYHOM aTTecTAllUU
[IpomexxyTouHast arTecTalys MMEET ILENbI0 ONPENEIUTh CTENCHb JOCTIDKCHUS 3alUIaHMPOBAHHBIX PE3YJbTaTOB OOYUCHHS IO AWCLMIUIMHE 32
OTIpeIeIeHHBIN TIepro]] 00y4EHUSI.

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.

Kon
WHJIUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIUHA

OrneHOYHBIC CPEICTBA

OIIK-1 CnocoGen pemars 3aJa4d NPO(eCCHOHAIBLHOH JeATeJHLHOCTH, NMPUMEHSISI MeTOAbl MOJEJMPOBAHHMS, MATEeMATHYECKOr0 AaHAJIW3a,

€CTCCTBCHHOHAYYHbIC U oﬁmenﬂmeﬂepﬂme 3HAHUA

OIIK-1.1

Hcnonb3yeT eCcTeCTBEHHOHAay4HbIE
3aKOHBl U MPUHLUIBI [IPU PEIICHUU
MPAKTUYCCKUX 3a1a4d

Ilepeuenvy meopemuueckux 60npocoé K IK3IaMeHy:
36. OcHOBHBIE MOHATUS U OIpENIEeNeHUs XMMHUYECKOH TepMoauHaMUKU. IlepBblii 3aKoH
TEPMOJUHAMUKHU.
37. TemnoBoii a3 pexT xumuueckoi peakuuu. 3akoH ['ecca U cieCcTBUA U3 HETO.
38. Pacuer TemoBoro 3¢ dexra B M300apHBIX U U30XOPHBIX YCIOBHSIX.
39. TemnoBoii a3 dexT pacTBopeHus BeuiecTB B Boje. [Iporecc pacTBOpeHHs! KPUCTANINYECKUX
BEIECTB (coJieii) B BOJIE.
40. Btopo#l 3aKOH TepMOJMHAMUKHU. DHTpomnus. Pacuer M3MEHEHUs SHTPONMM B pe3yibTare
peaxumn. KagecTBennoe onpesernenue 3naka AS, .
41. DOmneprus ['m66ca. Kpurepuii caMonpon3BoIbHOIO MPOTEKAHUS POLIECCOB.
42. Pacuer m3MeHeHHs »Hepruu [mbOOca B pe3ynbTare XMMHYECKHUX PEAKIUH. DHTPONUITHOE
ypaBHEHHE U ero aHanu3s. Temreparypa paBHOBEPOATHOCTH (KpuTHueckas) Tp.
43. CocrosiHHE XHMHUYECKOTO paBHOBECHS. YCIOBHE XHUMHUYECKOro paBHOBecws. KoHcTaHTa
paBHOBECHS.
44. CBs3b KOHCTaHTbl PABHOBECHUSI C U3MEHEHHEM TePMOJAMHAMUYECKUX (PYHKIUN B pe3yibTare
peakuuu. BinusiHue Temneparypbl Ha KOHCTaHTY paBHOBECHSI.
45. [punnun Jle-1llatense. Onpenenenne HanpaBIeHUS CMEIEHUS XUMUYECKOTO PaBHOBECHSL.
46. CKOpOCTb XMMHUYECKOW PEaKIMU: CPE/IHAS U MIHOBEHHAs (MCTHHHAs). 3aKOH JIeHCTBUS Macc
JUTsl TOMOT€HHBIX peaKiuil.
47. 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM Peakliy OT KOHIICHTPAIUU peareHTOB. 3aKOH AeHCTBUS




Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCcTBa

Macc I TOMOT€HHBIX U TE€TEPOTreHHBIX peakiui. PU3MUeCKUil CMBICI KOHCTaHThl CKOPOCTH
XUMUYECKON PEaKLIH.

48. Kwunernka oOpaTUMBIX XUMHUYECKUX peakunii. Knnernmueckoe ycioBue paBHOBecus. CBs3b
KOHCTAHTBI PABHOBECHS C KOHCTAHTAMU CKOPOCTEH MPsAMOii U 0OpaTHOM peakiuil.

49. BnusHue TemMrepaTypsl Ha CKOPOCTh XUuMu4ecko peakmuu. [Ipasuino Baut-T'odda.

50. 3aBHCHMOCTH CKOPOCTH XMMHUYECKOW peakiuu OT TemIepaTyphl. YpaBHeHHE AppeHuyca u
€ro NMpUMEHEHHWE JUIsl pacueTa 3HEPIUM aKTUBALMU IO U3BECTHOMY COOTHOILLIEHHUIO CKOpPOCTEN
XUMHUYECKON peaKuu IPH JIBYX pa3HbIX TeMIIepaTypax.

51. AKTHUBHpOBaHHBIN KOMIUIEKC. DHEPIUs aKTUBALIUH.

52. Karanuzatopsl U UX BJIHMSHHE KaTalu3aTOPOB HA TEPMOIAMHAMHKY PEaKIMH, KOHCTAHTY
CKOpPOCTH U KOHCTaHTY paBHOBECHS. [ OMOTEHHBIN U T€TEPOreHHbIN KaTalu3.

53. PactBopbl. CiocoObI BBIpaXKEHUS COCTaBa PACTBOPA, BUJIbI KOHIIEHTPALIUH.

54. DOnexrtponutuyeckas auccoruanus. CXembl TUCCOIUAIMN KPUCTAJUTMUYECKUX BEIIECTB C
MOHHOM CTPYKTYpPOH U MOJIAPHBIX MOJIEKYIL.

55. Crenenp nuccormanuu. Knaccuduxaiuys 37J€KTPOJIUTOB MO CTENEHU Aucconnanuu. Teopus
ANEKTPOJIUTUYECKOHN AUCCOLUALINN AppeHuyca.

56. Jluccommanus ciaaObIX AJIEKTPOIUTOB (MIPUMEPHI X CTYIIEHYATOW TUCCOIUAIINN), KOHCTAHTa
Jqucconuanuu. 3akoH pa3dasnenus OcTanbpaa.

57. Peakuuu MOHHOTO OOMEHA, peaKIMKM HeUTpaau3auu (paccCMOTPETh Ha IIpUMEpPax).

58. ucconmanus Boasl. Bogopoausiii pH u ruapokcunbhbiii pOH noka3zatenu.

59. Peakumu runponuza coneld. TUIbI THIpONIN3a (C TPUMEPaMH).

60. Cremnenb ruapoIN3a, KOHCTAHTA rUAponn3a. CMelleHne paBHOBECHUS TIpoIecca THAPOIIN3a.
61. OBP: ocHoBHble moOHsATHA W onpenencHus. Knaccudukamus OBP  (paccmorperh Ha
puMepax).

62. CraHgapTHBI OSJIEKTPONHBIM TOTEHUWAN. Psn HampspKeHHH MeTauioB. 3aBUCHUMOCTH
AJIEKTPOIHOTO MOTEHIMANIA OT PEAJIbHBIX YCIOBHM. YpaBHeHue HepHera.

63. XuUMHUYECKHII HCTOYHUK TOKA — TaJIbBAaHMYECKHH AJIEMEHT: CTPYKTypHas cxema, KpaTkas
3aMKCh, OKUCIUTEIHFHO — BOCCTAHOBUTENbHBIE MpoIiecchl Ha AnnekTpoaax u IJ[C raapBaHUYECKOro
DIIEMEHTA.

64. Xumudeckas KOPPO3US METAUIOB U €€ BUJIBI (C IIPUMEPAMH).




Kon

Nupukatop A0CTHXKEHUS

OneHouHble CpeaCcTBa

UHMKATOpa KOMIIETEHIINH
65. DnekTpoxuMHYecKas KOpPpO3Us METAIOB M €€ BHJABL OIJEKTPOJIHBIC TMPOILECCHl B
KOPPO3MOHHOM MHUKPO3JIEMEHTE (PacCCMOTPETh HA MIPUMEPaxX B Pa3HbIX Cpeliax).
66. MeTobI 3aIIUTHI METAJUIOB OT KOPPO3UH (C IIPUMEPAMH).
67. 3amuTHBIE METAUIMYECKHE  MOKPHITUS. CXeMbl  3JICKTPOXHUMHUYECKOH  KOPPO3HH
OLIMHKOBAHHOTI'O U JIY’)KEHOT0 JK€JIe3a B KUCIION Cpefie.
68. DnexTponau3 pacIiiaBOB ¢ MHEPTHBIM aHOJIOM. DIEKTPOIU3 PACTBOPOB C MHEPTHBIM aHOJOM
(mocnenoBaTeNbHOCTD IEKTPOAHBIX MpolieccoB). [IpuBecTu npumepsl.
69. DOnekTpoau3  pacTBOPOB C  aKTHBHBIM  aHOAOM  (paccMOTpeTb Ha  IPHUMEpE).
DNeKTpoIUTHYECKOE paUHUPOBAHUE METAIIIIOB.
70. 3axonsl 2nexkTponu3a (o0benuHeHHbIN 3akoH Dapazest). Berxoq mo Toky.

OIIK-1.2 Pemaer CTaH/IapTHbIE Ilpumepnvie npakmuyeckue 3a0anusA 011 IK3IAMEHA:

npodeCCHOHAIIbHBIC 3a7a4u C
MPUMEHEHUEM  OOIICHMH)KEHEPHBIX
3HAHUHI

1. Belpasure yepe3 KOHIEHTPALMU PEAareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIOUIUMX PEaKIuil
Nory + 3 Hory = 2 NHjpy, AH = -92,2 x/x. YkaxuTe HampaBlIeHUE CMELIEHHS XUMHYECKOTO
paBHOBECHSI ATHX PEAKIU: a) MPU MOHWKEHUH TeMIIepaTyphl, €CIU JaBICHHE TTOCTOSHHO; 0) mpu
MTOBBIIICHUH JIaBJICHUsI, €CTTU TEMIIEpaTypa MOCTOSIHHA.

2. Omnpenenute BO3MOXXHOCTH BOCCTAHOBJICHHs OKcuaa skene3a FesO, yrmepogom mpu
cTaHJIapTHBIX ycinoBusx u Temmneparype 1100 K. Peakius BocctanoBnenus Fez04: Fe3Oy) +4C ) =
= 3FE(K) + 4CO(F).

3. 3aKOHYUTH YPABHEHHS PEAKIIMIA, HAITMCAB UX B MOJICKYJIIPHOM U MOHHOM BH/JIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

4. B 2 1 pactBopa ruapokcuna kanbius coaepxkutcsa 478,8 v Ca(OH),. [TnotHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: o(Ca(OH),); Cym; Cox; Cny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHS OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

KoCry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. ITlpuBenute CXEeMBI AJIEKTPOJHBIX MPOIECCOB W MOJICKYJISAPHBIE YpPAaBHEHHS PEaKIIUM,
MPOTEKAIIIUX TMPHU MEKTPOXUMHUUYECKON Koppo3uu TaibBaHonapel Co/Ni: a) B kucioit cpeze; 0)
BO BIIaKHOM Bo3ayxe. Onpenennurte yOblb Macchl aHOJIa IIPU KOPPO3UHU B KUCIIOU cpefie 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

7. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHHUS 3JIEKTPOJHBIX MPOLECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIDHOE YpaBHEHHE peaKIMH, NpOucXoasmedl mnpu snektponuze pactBopa CoSOy




Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCcTBa

Berancnute ¢GakTUYeckoe KOJIWYECTBO MeETalla, IMOJIYYeHHOTO Ha KaToA€ TPU DJICKTPOIH3E
Co(NO3),, eciu 371€KTpoIU3 MPOBOAWIN B TeueHud 1 4. Boixox MeTtamia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHbIE TPUUMHBI YMEHBIIEHUS BHIX0/1a METAJUIA 110 CPABHEHHUIO C PACYCTHBIM.

8. Kakme u3 cnemyrommx cojeid momasepratorcst ruapoimsy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe HOHHBIE U MOJICKYJSIPHBIE YpaBHEHHUS THAPOJIM3a COOTBETCTBYIOIIMX coseil. Kakoe
3HadyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

9. 301k TUAPOKCHAA MarHus osydeH myrem cmemmuBanus 0,02 i1 0,011. pactBopa MgCl, u
0,028 11 0,005 =. pactBopa NaOH. Omnpexnenute 3aps 4acTUI MOTYYSCHHOTO 30Jis1 U HAIHILIUTE
(dbopmysTy €ero MUIIEIUIBI.

OIIK-1.3

HpI/IMeHHCT MCTOABI
MOACIIUPOBAHUA u
MAaTEMATU4YCCKOI'O aHaJIM3a JJIA
pelicHud 3aJa4 TCOPCTUUYCCKOro Hu
MMPUKJIAAHOT'O XapaKTepa

Ilpumepnuvie npaxmuueckue 3a0anus (011 0OMAUWIHUX 3A0AHUTL):

1. Jna peakuuu CHy () + CO2 () =2 CO () + 2 Hy () onpeniennute BO3MOKHOE HAaIIPaBJICHHE
CaMOIIPOM3BOJILHOTO TEUEHHUS PEaKLUUU MPU CTAHAAPTHBIX YCIOBHSIX M mpu  Temmeparype T
=927°C, ecnu TeruioBoii s dexT peakuu 10 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKKUTE: a)
BBIJICJIIETCSl MM TIOTJIOLIAETCSl HEPTusl B XOJ€ peakuuu; 0) NpUYMHY HAWJECHHOTO M3MEHEHUs
sHTponuU. Paccunraiite TemnepaTypy Hadajaa peaKkiuu.

2. BrIpa3ute uepe3 KOHIEHTPALMN PEareHTOB KOHCTAHThl PABHOBECHS! CIEAYIOLIMX peaKiui
Nory + 3 Hory = 2 NHjpy, AH = -92,2 x/x. YkaxuTe HampaBlIeHUE CMELIEHHS XUMHYECKOTO
pPaBHOBECHsI ATUX PEAKIMU: a) MPHU MOHMKEHUH TeMIIepaTyphl, €CIIU JIaBJIeHHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CxoIpKO MUWIITHIUTPOB 96%-HOro pacTBopa CepHOM KHMCIOTHI C INIOTHOCThIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

4. Kakme m3 cnenyrommx conedd moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe HMOHHBIE M MOJIEKYJIPHBIE ypaBHEHHUS THUAPOJIM3a COOTBETCTBYMOIIMX cosied. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3omb TuApOKCUIA MarHus nojydeH myrem cmenmBanus 0,02 i1 0,011, pactBopa MgCl, u
0,028 11 0,005 =. pactBopa NaOH. Omnpenenute 3apsii 4acTUI] TOTYYCHHOTO 30JIsI U HAMHIIUTE
bopMyTy €ero MHUIIEIUIBL.

6. PaccunraiiTe 2JIEKTPOABHKYILYIO CHJIy M OIPEIEINTE HAIPABIEHUE CAMOIIPOU3BOJIBHOTO
MPOTEKAHUS peaxkuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HAYEHUS
OKHUCIINTENHLHO-BOCCTAHOBUTENBHEBIX IToTeHIInamos Hl + HiPO, — J, + H3PO3; + H,O0.




Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCcTBa

7. IlpuBenure CXeMbl IEKTPOJHBIX IIPOLIECCOB M MOJICKYJISIPHBIE YPaBHEHHUs PEaKLMii,
IPOTEKAIOIINX TIPHU IEKTPOXUMHYCCKON Koppo3uu TrajgbBanonapsl Co/Ni: a) B kucioit cpeze; 0)
BO BJIaKHOM Bo3ayxe. Onpenenure yoblIb Macchl aHOJIAa IIPU KOPPO3UU B KUCJIOH cpefe 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPABHEHMSI 3JIEKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUu, MPOUCXOAsIIel mpu aiekTponuse pactBopa CoSOy,
Boruncnute pakTuueckoe KOJIMYECTBO METaJljIa, MOJIY4EHHOIO Ha KaTO/IE MPH JIEKTPOJIU3E
Co(NO3),, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa MeTaia mo Toky coctaBui 85%.
YKaxuTe BO3MOKHBIE IPUUMHBI YMEHbIIIEHUS BbIX0a METaJIa IO CPABHEHUIO C PACUETHBIM.




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlLleHUBAHUS:

[Tpomexxyrounast arrectanmus 1o aucuumuinHe «OOmas W HeopraHu4ecKas XUMHS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUH, IPOBOAUTCS B (hopMe IK3aMeHa / TecTa.

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 OLIEHKY «OTJMYHO» (5 6amioB) — oOydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CII0KHOCTH.

— Ha OLEHKY «Xopomio» (4 6amra) — o0y4Jaronuiicss TeMOHCTPUPYET CPEAHHUH YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTUIECKUX OTIEePaLUsX, IEpEeHoCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YAOBJIETBOpPHTEJbHO» (3 Oamia) — oOyyarouuiicss JeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISICTCSI OTCYTCTBHE OTAEIbHBIX 3HAHWH, YMEHUH, HaBBIKOB,
OOy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IMPU ONEPUPOBAHUU 3HAHUSIMH H
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oayia) — 00y4yarouuiicss JeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYyIOBJIeETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BEJCHMS U OOBACHEHMS HHGPOpPMAllMM, HE MOXET II0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

IToxa3aTeu U KpUTEPUHU OLICHUBAHUS IK3aMeHa B BH/ie TecTa:

BOHpOCBI TCCTOB OXBATHBIBAKOT BECH O6’B€M H3y‘laeM0ﬁ JUCHUIIJNIMHBI B COOTBETCTBHUHU C
PIIJI.

- HA OLEHKY «OTJIHYHO» (5 0a/s10B) — 00y4JaroImuics 1IEMOHCTPUPYET BHICOKHIM YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKoe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBINMOJHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPHPYET
3HAHUSMM, YMEHUSMU, IPUMEHSET UX B CUTYalUSIX IOBBIIIEHHOMN CI0KHOCTH, UTO COOTBETCTBYET
pe3ynbpTaTy TecTupoBaHus 75% u 0oJiee;

- HA OLIEHKY «Xxopomo» (4 0amna) — oOydaromuics TeMOHCTPUPYET CPEAHUN yPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAUUTENIbHbIE OIMOKM, HETOYHOCTH, 3aTPyJHEHHS IPU aHATUTUYECKUX Olepalusix, NepeHoce
3HAaHMW M YMEHUI Ha HOBBIC, HECTaHJAPTHBIE CUTYyallUd, YTO COOTBETCTBYET pE3YJbTATy
tectupoBanus 60 -74 %;

- HA OLEHKY «YyIOBJETBOPUTEAbHO» (3 0amna) — oOydaromuiics IEeMOHCTPUPYET
MOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJIBHBIX MEPOIPHUITUI
JOTIYCKalOTCA OIIMOKU, MPOSBISETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0oOy4aroluics HCIBITHIBAET 3HAYUTENbHbIE 3aTPYJHEHHUs] NpPU ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMH TPU UX TIEPEHOCE HAa HOBBIE CUTYAIIMHU, YTO COOTBETCTBYET PE3yJIbTaTy TECTUPOBAHUS
50 - 59 %;



- HA OLIEHKY «HEY/JAOBJIETBOPHUTEJIBLHO» (2 0ania) — oOydyarouuiics He TEMOHCTPUPYET
3HAHUS TEOPETHYECKOro MaTepuania, JAOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HE MOXET MOKa3aTh

UHTEJUICKTYaJbHBIC HABBIKM PEIICHHS NPOCTHIX 3a/a4, YTO COOTBETCTBYET peE3YJbTaTy
tectupoBanus menee 50 %0.



