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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

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

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

IIporokon 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 ocBOeHUSI TUCHUIUIMHBI «O0111ast 1 HEOpraHU4YecKasi XUMHUS»» SBIISETCS
¢dbopmupoBanue (GpyHIaMEHTAIbHBIX 3HAHUM B 00JIACTH COBPEMEHHON XUMHUHU, BKIIOYAIOIINX
OCHOBHBIE MTOHATHS, 3aKOHBI 1 3aKOHOMEPHOCTH, OIUCHIBAIOIINE CBOMCTBA XUMHUUECKHUX
COEIMHEHMI1; pa3BUTHE HABBIKOB CAMOCTOATEILHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHHUSI
XUMHUYECKHUX 3HAHUI MPU U3YUYEHUU CHEIMATBHBIX IUCUUIUIMH U JalIbHEHIIeH MpakTHYecKoi
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuna OO01mias U HeopraHudeckas XMMUs BXOAUT B 00513aTENIbHYIO 4aCTh
yueOHOro 1miaHa o0pa3oBaTeIbHOW IPOrpaMMBl.

JUi n3yyeHust JUCUUIUIMHBL HE0OXO0AMMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT He0OXOAUMBI JUI U3Yy4EHHs TUCIMIUIMH/TIPAKTUK

be3onacHOCTb KU3HENEATEIBHOCTH

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

duznyeckas XUMHUs

MarepuanoseneHue

MeTtoapl nccine1oBaHus MaTEpUAJIOB U IPOLIECCOB

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHus nucUUIUIMHEBL (Moayis) «OO1as U HeopraHudeckasi XuMUs»
oOydJarouiics JoKeH 00aaaaTh CICIYIOIUMU KOMITETCHIIHSMU:

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 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHLIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 Pemaet craniapTHbie npodeccroHaIbHbBIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 [TpuMeHsieT METOABI MOAECTUPOBAHUS U MATEMaTUYECKOTO aHaJI13a JUIs
pEIIEHNUs 33]a4 TEOPETUYECKOr0 U NPUKJIAJHOIO XapaKkTepa




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

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

HHUCJIIC:

— KOHTaKTHas padora — 58,1 akaj. 4acos:
— aynutopHas — 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 QE) dopma TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e 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
nabopaTopHO
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
CaMOCTOSTENIBHOE YcTHBI ompoc.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- oopmieHue
oTYeTa 1o
nabopaTtopHoOH 3ana .
SoTe: nabopatopHoi OIlK-1.1,
1.3 PactBOpHI 13 4 10 pabore; pabotsl. Jlomaminee OIIK-1.2,
- peruieHue 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
JUTEPATYPEL

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

Wroro 3a cemectp

36

18

50,2

OK3aMCH

HToro no nuCHUMIIIMHE

36

18

50,2

OK3aMCH




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
YCIIOBUSIX, KaK IMPaBUII0, PETIPOTYKTUBHBIN xapakTep. @opMbl ydeOHBIX 3aHATHMN:

- 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
aHAJIOTOBBIMU MOJIETISIMU PEaTTbHBIX O0BEKTOB.

2) UnTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus o0pa3oBaTelbpHOrO 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€
00pa3oBaTeNBpHOIO IpoIlecca U, KaK CJIEACTBHE, (OpPMUPOBAHNE 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-AHaJIor).

3) NUudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU —
opraHusaius o0pa3oBaTeIbHOrO MPoLEecca, OCHOBaHHAsI HA IPUMEHEHUN
CTIEMAIM3UPOBAHHBIX MPOTPAMM-HBIX CPEJl M TEXHHUECKUX CPEACTB PAOOTHI C
nHpopmanyent. ®opmbl yueOHBIX 3aHITHIN:

- Jlexuus-Bu3yanusanus — U3J0KEHUE COAEepPKaHUsI COIIPOBOXKIAETCS Ipe3eHTaluei
(nemoHcTpanueil yueOHbIX MaTepUasoB, MPEICTAaBICHHBIX B PA3JIMUHbIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUIIOCTPATUBHBIX, FpauecKUX, ayJH0- U BUJI€OMATEPUAIIOB).

6 Y4eOHO-MeTOAMYECKOE 0O0ecTIedeHHe CAMOCTOATE/IbHOM PadoThl 00y4aOIIMXCs

[IpencraBieHo B npuiiokeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranum
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. MapteinoBa, T. B. Heopranuueckas xumus : yueouuk / T. B. Maptsinosa, 1. .
Cynonuuxkas, 0. C. AreeBa. — 2-e uzf., ucnp. u gon. — Mocksa : UHOPA-M, 2023. —
348 c. + [lon. marepuainsl [ DneKkTpoHHBIN pecypC]. — (Briciiee oO6pa3oBanue:
bakanaspuar). — DOI 10.12737/1860987. - ISBN 978-5-16-017553-9. - Tekcr :
anexTpoHHsbIi. - URL: https://znanium.com/catalog/product/1860987  -Pexxum gocryma: mo
TIOJIITUCKE.

2. UBanog, B. I'. OcHoBbl xumum : yueOnuk / B. I'. UBanos, O. H. I'eBa. — Mockaa :
KYPC : UHOPA-M, 2025. — 560 c. - ISBN 978-5-905554-40-7. - TeKkcT : 2NeKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2168867 .— Pexum qoctyma: mo HOIMHUCKe.



https://znanium.com/catalog/product/1860987
https://znanium.ru/catalog/product/2168867

0) /lomoJiHUTeIbHAA IUTEpaTypa:

1. MaxotkuHa, E. C. [IpakTuky™m 1o o01ieit 1 HEOPraHM4IecKo XUMHH : yaeOHOe
nocobue. (Y. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - MarauTtoropck : MI'TY,
2016. - 1 anextpon. onrt. guck (CD-ROM). - 3ara. ¢ turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooOBbeKT. - TeKCT :
AJIEKTPOHHBIN. - CBeeHust 1ocTymHbl Takke Ha CD-ROM.

2. Maxotkuna, E. C. PactBops! : yueOHoe nocobue / E. C. Maxotkuna, M. B.
[y6una, C. A. Kpsuiosa ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 31eKTpOH. ONT. IUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/371 . - MakpooOnekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckue 31eMeHThl U MUHEPaJIbl B Onocdepe : yueOHoe
nocobue / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TVY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObeKT. - TekcT :
ANEeKTPOHHBIN. - CBeeHus noctynusl Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Knaccuueckue Mmetonb! ananusza : yueonoe nocooue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 21eKTpoH. ONT.
auck (CD-ROM). - 3aru. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObeKT. - TekcT :
AJIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

B) MeToanuyeckue ykasaHus:

1. Maxotkuna, E. C. [IpakTukym 1o o01eii 1 HeopraHHYeCKO XUMHUH | yaeOHOe
nocodue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 anextpon. onrt. auck (CD-ROM). - 3ara. ¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus goctymnHsl Takke Ha CD-ROM.

2. Maxotkuna, E. C. Komnougno-nucnepcusie cuctemsl : mpaktukym / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TVY, 2019. - 1 anexkTpoH. onr.
muck (CD-ROM). - 3aru. ¢ tutyi. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2363 . - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpBI 3I€KTPOIUTOB U HEITEKTPOIUTOB : ydeOHOE
nocobue / E. C. Maxotkuna, M. B. lllyouna, C. A. Kpsunosa ; MI'TY. - Marauroropck,
2012. - 87 c. : Tabx. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooObeKT. - TeKCT : 2IeKTPOHHBIH.

4. MaxotkuHa, E. C. Dnements! V-VIII rpynn nepuoanueckoi CUCTEMbI XUMHUYECKUX
anemenToB /. 1. Mengeneesa : nabopartopuslii npaktukym / E. C. Maxotkuna, M.
B.lIyouna ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 anektpos. ont. auck (CD-ROM). -
3ari. ¢ TuTYy. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObeKT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpammHoe obecnieueHue

HanmenoBanue

1o No norosopa Cpok AeicTBUS TUIEH3UU

7Zip cB0OOIHO pacnpocTpansemoe [10 0eccpovHO



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

FAR Manager CBOOOIHO pacrpocTpaHsIeMoe OeccpoyHo

Chemcraft

Windows J-933-14 or 17.07.2014 0OecCpovYHO

DJIEKTPOHHBIE
IJIAKaTHI TI0
JTUCIUTIINHE
"OO0masn xumusa"

K-278-11 ot 15.07.2011 0OecCpovYHO

HpO(l)CCCHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

HasBanue kypca Cchuika

DnekTpoHHBIE pecypchl onomroreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I'1. ) ' '

Poccuiickass T'ocynmapcTBeHHass OuOiaMOTEKa.

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

HH()OPMAIIMOHHO-aHATUTHYCCKAs URL.: https://elibrary.ru/project_risc.asp
cucteMa — PocCCHMICKMII HHJIEKC Hay4yHOIo

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI BKIIOYACT:

Y4eOHble ayAUTOpUHU I IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMa. OCHAIEHHE:
MynsTUMeANIHBIE CPEACTBA XPAHEHHUS, TIepejaun U MpeCTaBlIeHus HHPOpMAIUH.

Y4eOHble ayAUTOpUH I TPOBEICHUS JTaA0OPATOPHBIX PAOOT:XUMUUYECKHE
naboparopun. OcHalienrne: XuMU4eCcKHe peakTUBbL, XuMHuuecKkas nocyzaa,/laboparopuoe
obopynoBanue, Tabnuia «llepuoanueckas cucteMa XUMHUYECKUX AJIeMEeHTOBY, I [makaTsl o
TeMaM paboueil MporpaMMmBbl.

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

[TomereHus 411 caMOCTOSATENBHOM paboThl 00ydaronuxcs. OcHalIeHue:
[Mepconanbhbie KoMIbIOTEpHI ¢ makeTroM MS Office, Beixoz0Mm B IHTEpHET U ¢ OCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

[Tomemienue uIst XpaHEHHUS U TPOPHIAKTHUECKOTO 00CITy’)KUBaHUSI Y4€OHOTO
obopynoBanus. OcHamenue: lkadsr a4y xpaneHus: yueOHO-METOINYECKON JOKYMEHTAIINH,
y4eOHOT0 000pYIOBaHUS M YU4EOHO-HATTISAHBIX TOCOOMM, THCTpyMEHTHI 1J11 peMOHTa
71a00paTOpHOro 000pyI0BaHUS.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTenbHas paboTa 0O0y4aromMXcs MOJpa3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
MPOUCXOIUT KaK BO BpeMsl JIaOOpAaTOPHBIX 3aHATUMN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, 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 padota Ne 2. «CKOpOCTh XMMHUYECKUX PEaKIUII»;
JlabGopaTtopHnas padota Ne 3. «DnekTponuTruecKasi AUCCOLUALIU;
JlaGopaTtopHnas padota Ne 4. «'umponus conei».
JlaGopaTtopHnas pabota Ne 5. «JlucniepcHbIe CUCTEMBIY.
JlaboparopHas pabota Ne 6. «OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUNY;
JlaGopaTtopHnast pabota Ne 7. « DIEKTPOXUMHYECKUE 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 a¢gdexra B n300apHBIX U U30XOPHBIX YCIOBHSIX.
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 onpeieNieHne 3HaKa AS/.

6. Dueprus ['m66ca. Kpurepuii caMonmpon3BOIBHOTO MPOTEKAHUS ITPOIIECCOB.

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

8. CocrosiHHE XMMHYECKOTO paBHOBECHs. Y CIOBUE XMMUYECKOTro paBHoBecus. KoHcTaHTa
paBHOBeECHS.

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

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

11. CkopocTb XMMHUYECKOH peaKkI1K: CPeIHAS U MTHOBEHHas (MICTUHHAA). 3aKOH JefCTBUS
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
KOHCTaHTBI CKOPOCTU XMMUYECKON pPEeaKIUU.

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

14. BnusiHue TemnepaTypsl Ha CKOpOCTh XuMuueckoi peakiuu. [Ipasuno Baut-I'odda.

15. 3aBUCHUMOCTb CKOpPOCTHM XHMHMYECKOW peakIMu OT TeMIepaTypbl. YpaBHEHUE
AppeHnyca U €ro MpUMEHEHHE IJIi pacyeTa SHEPruu AaKTHBAIMH [0 H3BECTHOMY
COOTHOLICHUIO CKOPOCTEN XMMHUUYECKON PEaKLIMK IIPU ABYX Pa3HbIX TEMIIEPATypax.

16. AKTHBHPOBAHHBIA 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. Dnexrponurnyeckas auccouuanyst. CxeMsl IUCCOUMALMHI KPUCTAIIIMYECKUX BEILECTB
C MOHHOU CTPYKTYPOH U MOJISIPHBIX MOJIEKYIL.



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

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

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. CreneHb THAPONIM3a, KOHCTaHTa ruaponusa. CMelleHHe paBHOBECHs IMpoliecca
TUIPOITU3A.

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

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

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

29. Xumuueckas KOppO3usi METAJIIOB U €€ BHIBI (C IPUMEPAMH).

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 METAJUTMYECKHE TMOKPBITUSA. CXEMBI JJIEKTPOXHUMHUYECKON KOPPO3UHU
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 TUTEPATyphl 0 COOTBETCTBYIOIIEMY Pa3ieiy ¢ IpopaboTKoi MaTepuana; opopMIECHHS
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 3aJaHHON TEMITEpaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIA TIOTJIOMIAETCS PHEPTHs B XOJIe PeaKIuu; 0) MPUYUHY HAMIEHHOTO U3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3agaua No2

Beruncaure temnosoi  addekr peakumu: CaCy ) + 2 HoOq) = Ca(OH)2 o + CoHa (o,
MOJIB3YSCh CTaHIAPTHBIMH TETUIOTaMH 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH 0O0pazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMUYECKUM YpaBHEHHSIM pacCunTanTe TerIoBol 3 (HeKT peakuu:
Hyry + COz ¢ =CO )+ Hz Ogy. TepMoxumudeckue 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, €CIIU YBEINYUTD AaBJICHUE B CHCTEME B JIBa paza’

3anaya Ne2

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

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

His peaknuonnoi cucremsl: CO )y + HyO () = 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 CIIEIYIOIINX PEaKIIHii:

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
TeMIIepaTypa 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
HKBHUBAJIEHTA; B) MOJISLIBHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BELIECTBA B PacTBOPE.

3azaya Ne2

3aKOHUNTE MOJEKYJISIpHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuil
B3aMMOJICHCTBUS CIICAYIONTUX BEIIECTB:

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 (< uiu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

3agauda Neb6

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

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

3amaua Nel
[TonGepure KOIPIUIUEHTHI B YPABHCHHUSIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuraiiTe 37€KTPOABUKYILYIO CHIY M ONpPEACIUTE HAIpPaBJICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAaHUs TEPBOM PEAKIMM TPU  CTAHJAAPTHBIX  YCIOBUAX, HCIOJB3YS 3HAYCHUS
OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHI[UAJIOB:

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  Tabnmuueill  CTaHAAPTHBIX  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIHAJIOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazanHou cpene (HNOs3). Paccunraiite 3HaueHne
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

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

ypaBHEHHE TOKOOOpa3yIolIe peakiuu, MpOTeKaroIel Mpu paboTe raJbBaHUYECKOTO AJIEMEHTa
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 kotopoit DJIC rampBaHUYECKOTO 3IIEMEHTa
ymenbmutcs Ha 0,02B.

3agaua No2

[TpuBeuTe CXEMBI DJIEKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIC YpPaBHEHUS pEaKIIUi,
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

CocTaBbTe AJIEKTPOHHO-WOHHBIC YPaBHEHUS 3JICKTPOIHBIX MPOILECCOB (aHOI HMHEPTHBIH) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IIPOUCXOIAIICH P dIEKTPOTU3E:

a) pacrmaBa NaOH;



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

Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasmia o 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 TEPMOAMHAMUKHU: IIOHATHE CUCTEMBI, BU/IBI CUCTEM.
TepmoanHaMudeckne napameTpsl U (PyHKIIUH COCTOSTHHSI 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 ['u66ca.
HanpasiieHue caMoInpon3BOJIbHOTO POTEKAHUSI XUMUUECKUX PEAKLIUM.

KoHTpoJibHbIe BONPOCHI 10 TeMe «XUMHUYeCKash KHHETHKA»
Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOM PEAKIIMU U METO/IBI €€ PETYJINPOBAHHUS.
BrusiHue KoHIIEHTpAIK Ha CKOPOCTh XMMUYECKOM peakIuu (3aKOH JIEUCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOpOCTh XuMHU4eckoi peakiuu. [Ipasuno Bant — odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.
OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.
Teopus nmepexoqHOro KOMIUIEKca. DHEepreTnyeckas AuarpaMma.
Kpusas MakcBemnna — bonpiimana. DHepreTuueckuii 6apnep.
Karaimtnueckue cucTemsl.
Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOU pEaKIuu.
['oMOreHHBIN U reTepOreHHbIN KaTalnus3.
KonebarenbHble peakuuu.
Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.
KoHcTaHTa XMMHUYECKOIO PABHOBECHS.
Cwmemenne xumuueckoro pasHoBecus. [Ipuanun Jle—Illatense.
BnusiHue KOHIEHTpalK, JaBIEHNs U TEMIIEPATYPHI.

KonTtpoabsHbie Bonpocsl 1o Teme «PacTBopbn»
[Tonsitue pactBopa. PactBopuMOCTh BemecTBa. PacTBOpuMOCTh rasa.
PactBopbl. CriocoObl BhIpaKEeHUs KOHIIEHTPALMU PAacTBOPOB (MaccoBas J0JIsA, MOJSpHas
KOHIEHTpALUs, MOJISIPHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS IOJIS, TUTP).
Komuratusasle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.
3axonbl Payns: | (Tonomerpuueckuit) u 1l (30yinockonnueckuii 1 KpUOCKOITMYECKUIN).
Ocmoc. Ocmortnyeckoe gaBieHue. Cxema 0CMOMETpa.
KucimotHO-0CHOBHBIE B3aUMOIEHCTBHS BEIIECTB.
Honnast Teopusi KUCIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE INOHATHS U TIOJOKEHUS
Teopuu AppeHnyca.
Jucconumanus KUCJIOT, OCHOBaHUI M COJIEW C TOYKM 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).



9.  Crenens aucconuanuu. CUIbHBIC U CIIA0bIE IIEKTPOIUTHIL.

10. duccommarus cinaObix 371eKTpouToB. KOHCTaHTa AMCCOIMAIIIH.

11. 3akon paz6asienus OcTBanbpaa.

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

13. [IIpousBeneHue pacTBOPHUMOCTH.

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

15. Tuaponm3 coneid. TUIBI THAPOTN3A COJICH.

16. KomudecTBeHHbIE XapaKTEPUCTUKU MIPOIECCca THAPOIIN3A.

17. ®akTopsl, BIUSIONIME HA MPOIIECC THAPOIIN3A.

KonTposbHbie Bonpockl 1o Teme «/lucnepcHbie cucTeMbDy
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepcHbIX 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 KOJUIOUAHBIX PACTBOPOB.
13. DnekTpuyecKue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

BOoo~NoOR~WNE

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

Baxneiiine okMCIUTENN U BOCCTAHOBUTEIH.

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

VYpasuenue HepHcra.

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

NN E

KouTtpoJibHbIe BOPOCHI 0 TeMe «JJIeKTPOXUMHYECKHEe CHCTEMbD)

1 DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXMMHYECKUX TPOIIECCOB.

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

3.  TanpBanmueckwmii s3meMeHT Janudis — SIkoou.

4 DNEeKTPOABUKYINAS CHJIa TATbBAHUYECKOTO DJIEMEHTA.

5 N3mepenne 351eKTpOJHBIX MOTEHIUAIOB. PsJl CTaHAApPTHBIX AJIEKTPOJHBIX MOTEHLHAJIOB.
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 ®apajes. 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.



OueHo4Hble cpecTBa AJIsl NPOBEACHUS IPOMEKYTOYHOM aTTeCTAlHH

Ipunoxenne 2

[TpoMexyTodHas aTTeCTAlMsI UMEET IENIbI0 ONPENCTUTh CTCNEeHb JOCTHKCHUS 3aIlVIAHUPOBAHHBIX PE3yJIbTAaTOB OOYYCHHS MO AWCIUILIMHE 32
oTpeieNICHHBINA EPUO 00yUEeHHUS.

a) HnannpyeMble pe3yJbTaThbl Oﬁy‘leHI/lﬂ U OIEHOYHbIC CPpEeACTBA AJIA IIPOBEACHUSN l'[pOMe)KyT()‘lH()ﬁ arrecramuu.

Kon
AHIUKATOpa

Nuaukarop qocTuxeHust
KOMIIETEHIINU

OneHouHble CpeaCcTBa

OIIK-1 Cnocoben peuiatsb 3aaavdun npodwccnonam,ﬂoi?l ACATECJIbHOCTH, IIPUMEHASA METOAbLI MOACJIMPOBAHHUNA, MATEMATHYECCKOI0 aHa/iu3a,

€CTECCTBCHHOHAYYHBIC U oﬁmennmeﬂepnble 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecTBEeHHOHAYYHbIE
3aKOHBI U IIPUHIMIIBI IIPU PEIICHUN
MPAKTUYCCKUX 3ada4d

Hepeuenb meopemu4eCKux 60npocoé K IK3ameHy.

36. OCHOBHBIE HOHSATHUS U OIpPECIICHUS] XUMHUECKOW TepMoauHAMUKU. [lepBblii 3akoH
TEPMOJIMHAMHKH.

37. TemnoBoi 3¢ ekt XuMUIECKOM peakiuu. 3akoH ['ecca u ciaecTBUS U3 HETO.

38. Pacuer teroBoro ¢ ¢dexra B ©300apHBIX U H30XOPHBIX YCIOBUSX.

39. TemnoBoit »(dexT pacTBOpeHus BemecTB B Bojae. Ilpomecc pacTtBopeHus
KPUCTAJUTMYECKUX BEIIECTB (COJIEH) B BOJIE.

40. Bropoil 3aKkoH TepMOAMHAMHMKH. OHTpomnus. Pacyer W3MeHEHHs SHTPONHMM B
pe3yibTaTe peakiuu. KauecTBeHHOE ompeiesieHue 3HaKa AS?.

41. Dueprus 'n60ca. Kputepuii camonpou3BoIbHOTO IPOTEKaHUS IPOLIECCOB.

42. Pacuer wu3MeHeHuss OSHepruum [uOOca B pe3ynbraTe XUMHUYECKHUX pPEaKIU.
OHTponMiHOE YpaBHEHHE U €ro aHauu3. Temmeparypa paBHOBEPOSTHOCTH
(xpuTHyeckas) Ty,

43. CocTosiHME XMMHMYECKOTO paBHOBECHS. YCIIOBHE XHMHUYECKOTO paBHOBECHS.
KoHncranra paBHOBecHS.

44. CBs3p KOHCTAaHTHl PAaBHOBECHUS C H3MEHEHHEM TEePMOJMHAMUYECKUX (DYHKIUI B
pe3yabTare peakiuy. BiusHue Temneparypsl Ha KOHCTAHTY PaBHOBECHSL.

45. Tlpunuun Jle-Ilarense. OmnpeneneHue HaMpaBlI€HUsS CMEIIEHUS XHUMHUYECKOTO
paBHOBECHS.

46. CxopoCTh XHMUYECKON PEaKIIMU: CPETHSS U MTHOBEHHAS (MCTHHHAS). 3aKOH ACHCTBUS
Macc JJIs TOMOT'€HHBIX peakIuil.




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

47. 3aBUCHMOCTb CKOPOCTH XMMHYECKOW pEaKIMM OT KOHIEHTpAaIMM PEeareHTOB. 3aKOH
JNEUCTBUSL MacC JUIsi TOMOTEHHBIX W TE€TEpOTreHHbIX peakiuil. DU3ndecKkuil CMBbICI
KOHCTaHTBI CKOPOCTH XUMHYECKON pPEaKIIUH.

48. Kunernka o0paTUMBIX XMMHUYECKHX peakiuii. Knnetnueckoe ycioBue paBHOBECHS.
CBsi3b KOHCTaHThl PABHOBECHUS C KOHCTAHTAMH CKOPOCTEH WPsSMOM M 0OpaTHOU
peaKuid.

49. BnusHEE TeMIepaTrypbl Ha CKOPOCTh XUMHUEcKoi peakuuu. [Ipasuno Bant-I'odda.

50. 3aBUCHMOCTb CKOPOCTM XHMHUYECKOM peakluuud OT TeMIepaTyphl. YpaBHEHHE
AppeHuyca M €ro HpUMEHEHHE JUIsl pacyeTa 3HEPIMM aKTUBALUU IO U3BECTHOMY
COOTHOUIIEHUIO CKOPOCTEN XMMHUUECKOW PEaklMK MPU JBYX Pa3HbIX TEMIEPATypaXx.

51. AKTHBUPOBAaHHBIM KOMIUIEKC. DHEPrUsl aKTUBALUH.

52. Katanuzatopsl U X BIUSHUE KaTalu3aTOPOB HAa TEPMOJIMHAMUKY PEAKI[UU, KOHCTAHTY
CKOpPOCTH U KOHCTAaHTY paBHOBECHS. [ OMOT€HHBIN U T€TEPOreHHbIN KaTalus.

53. PactBopsl. CiocoOBI BEIpXKEHUS COCTaBa PACTBOPA, BUJIbI KOHIIEHTPALU.

54. Dnextponutudeckas aucconnanys. Cxembl JUCCOIUAIMN KPUCTANIMYECKUX BEIECTB
C MOHHOM CTPYKTYPOH M MOJISIPHBIX MOJIEKYII.

55. Crenenp nuccouuanuu. Knaccupukanust 371€KTpONIUTOB MO CTENEHH IUCCOLMAILINU.
Teopus 2neKTpOIUTHUECKON IUccolMalul AppeHunyca.

56. ucconmarusi CiadbIX SJEKTPOIUTOB (IIPUMEPHl MX CTYNEHYATOW IUCCOIUAIINN),
KOHCTaHTa Juccolranuu. 3akoH pa30asienus OcTBaibia.

57. Peakiiuu MOHHOTO OOMEHA, peaKI[uu HEUTpan3aIuu (pacCMOTPETh Ha MMPUMEPax).

58. Huccouwnanus Boasl. Bomopoanstit pH u ruapokcunsabii pOH mokazaremnm.

59. Peaknuu rupponmsa coneil. TUIBI Tuapou3a (¢ IpuMepamu).

60. Crenenp ruaponn3a, KOHCTaHTa Tujponn3a. CMelleHue paBHOBECHs Ipoliecca
THIPOJIN3a.

61. OBP: ocHoBuble moHATHS U omnpeneneHusi. Kinaccudukanus OBP (paccMotpers Ha
pUMepax).

62. CranmapTHBIH JIEKTPOJHBIN MOTEHIAI. Psl HanmpspkeHWH MeTaluioB. 3aBHCHMOCTH
AJIEKTPOAHOI0 OTEHIMANA OT peaJIbHbIX yciaoBuil. Y paBHeHue HepHcra.

63. XuMHUeCKU WCTOYHUK TOKAa — TaJbBAaHUYCCKHH O3JIEMEHT: CTPYKTYpHas CXeMma,




Kon

Nupukarop qocTuxeHust

OneHouyHble CpeaCcTBa

UHAMKATOpa KOMIIETEHIINH
KpaTKas 3aliCh, OKHCIUTEIbHO — BOCCTAHOBUTEJIbHBIE IPOLIECCHI HA AIEKTPOJAAX U
OJIC raibBaHUYECKOI'O AJIEMEHTA.
64. Xumuueckas KOppo3us METAIJIOB U €€ BUBI (C TpUMepaMu).
65. DnekTpoXxuMUYecKash KOPpPO3Usl METaUIOB M €€ BUJbL. DJIEKTPOAHbIC MPOIECCHl B
KOPPO3MOHHOM MHUKpPO3JIEMEHTE (paccCMOTPETh Ha IPUMEPAX B PA3HBIX CpeAax).
66. MeTobl 3alTUTHI METAJIJIOB OT KOPPO3HUH (C MpUMEpamHu ).
67. 3ammTHBIE METAUTMYECKHEe TOKPHITHSI. CXEMBl JJICKTPOXHMMHUYECKON KOPpPO3UHU
OLIMHKOBAHHOTO U JIY>KEHOTO KeJie3a B KUCIION cpeie.
68. DnexTponu3 paciiiaBOB C MHEPTHBIM aHOJOM. DJIEKTPOJIU3 PACTBOPOB C MHEPTHBIM
aHoJIOM (TTOCIIEA0BATENHHOCTD AJIEKTPOAHBIX MporeccoB). [IpuBectu mpumepsl.
69. DnexTponm3 pacTBOPOB C AKTUBHBIM aHOAOM (PacCMOTPETh Ha TIpUMepe).
DNeKTpOoIUTHYECKOE padUHUPOBAHUE METAIITIOB.
70. 3axonsl snekTponm3a (00beuHeHHbIH 3akoH Dapajest). Beixon mo Toky.
OIIK-1.2 Pemaer CTaH/JapTHBIE Ilpumepnvle npakmuueckue 3a0anua 0N IK3amena:

npodeccuoHanbHble  3a7aud  C
NPUMEHEHHEM  OOIEUHKEHEPHBIX
3HAHUHI

1. BeIpazute yepe3 KOHIEHTPAUd PeareHTOB KOHCTAHThl PABHOBECHS CIEAYIOIIUX PEaKIUM
Nory + 3 Hoy = 2 NH3(y, AH = -92,2 x/Ix. Ykaxkute HamnpaBlIeHHE CMEIIEHUs] XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIU: a) TPU TOHMKECHUH TEMIIepaTyphl, €CITH JaBJICHUE IOCTOSHHO; 0) IpH
TIOBBIIICHUH JIABJICHUS, €CIIM TEMIIEpaTypa NOCTOSHHA.

2. Omnpenenute BO3MOXHOCTh BOCCTAHOBIIEHHSI OKcuaa xene3a FesO4 yrmepomom mpm
craHaaptHbix ycnoBusx u temmneparype 1100 K. Peakuust BoccranoBnenus FesOs: Fe3Oy
+4C(K) == 3FE(K) + 4CO(F).

3. 3aKOHYUTh YPAaBHEHHUsI pEaKIii, HAIMCaB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H,SO,4 —, Fe(OH)3 + NaOH —, NH4CI + KOH —.

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

5. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

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

6. IlpuBeguTe cxeMbl 3IEKTPOJAHBIX IPOLIECCOB M MOJEKYISIPHbIE YpPABHEHHS pEaKIIHil,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu raibpBanonapel  Co/Ni: a) B Kucioi cpeze;
0) Bo BIakHOM Bo3nyxe. Onpenenure yObUTh MAacChl aHOJIA IPU KOPPO3UU B KUCJIOU cpene 3a 20




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

MUH, €CJIM CKOPOCTh Koppo3uu coctaBuia 0,01 r/4.

7. CocTaBbTe IEKTPOHHO-UOHHBIC YPABHEHHSI SJIEKTPOAHBIX MIPOLIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHHME pEaKIUH, NPOHCXOIAIIed mnpu snekrpoimse pactBopa CoSOy.
Boruncnute (akTuueckoe KOJIMYECTBO METalla, MOJIyYEeHHOTO Ha KaToAe IpPH AJIEKTPOIIM3e
Co(NO3)2, eciu 37eKTpOIIU3 MPOBOMIIN B TeueHHH 1 4. Brixo MeTasuia mo Toky coctaBuit 85%.
YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0/1a METAIIA M0 CPABHEHUIO C PACUETHBIM.

8. Kakme u3 cienyromux cosieii moaseprarorcs ruapoimnsy: NaySiOz. Cu(NOs),. KBr?
CocTaBbTe HOHHBIE U MOJICKYJISIPHBIE YpaBHEHHS TUIPOJIM3a COOTBETCTBYIOIIUX coneil. Kakoe
3Hauenue pH (< wiu> 7) uMEI0T pacTBOPHI AITUX COJICH?

9. 3011b THAPOKCHIA MarHus mojy4eH myrem cMermmBanus 0,02 1 0,011. pactsopa MgCl,
n 0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsia 4acTHI] OTYICHHOTO 307151 ¥ HAITUIITUTE
(hopMyIly ero MHUIIEIUIHI.

OIIK-1.3

IIpumensier METO/IbI
MOJEIINPOBAHUS u
MaTEMAaTHYECKOT0  aHalIW3a sl
pelIeHus 3a1a4 TEOPETUYECKOTO U
MIPUKJIAHOTO XapaKTepa

Ilpumepnvle npakmuyeckue 3a0anus (011 OOMAWHUX 3A0AHUIL):

1. s peakuun CHy ) + CO; () =2 CO () + 2 Hy () onpeiennte BO3MOKHOE HaNpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS! PEAKIUM MpPU CTAaHAAPTHBIX YCIOBUAX M Ipu Temmneparype T
=927°C, eciu TemoBoiA 3 eKT peakuu 10 33JaHHOW TeMIepaTypbl He U3MEHUTCS. Y KaKUTe:
a) BBIIEJISIETCS UJIU TOTJIOIIAETCS SHEPTUs B X0/ PeaKkuy; 0) MPUUMHY HaliJIEHHOTO U3MEHEHUs
sHTpomnuu. PaccunTaiite TemMneparypy Hadana peakimu.

2. BeIpazute dYepe3 KOHLEHTPALMU PEAareHTOB KOHCTAHTHI PABHOBECHS CJEIYIOIIMX
peakuuii Nory + 3 Hyry = 2 NHjp, AH = -92,2 x/x. Ykaxure HanpaBleHHE CMEIICHHS
XMMHUYECKOTO PAaBHOBECHS ATHX PEAKIUil: a) IpHU MOHMKEHUU TeMIIepaTyphl, €Cld JaBIICHUE
MIOCTOSIHHO; 0) MY MOBBILIEHUH JIaBJICHUS, €CIIM TeMIIepaTypa MOCTOSHHA.

3. CKOJIbKO MIJUTUIUTPOB 96%-HOTO pacTBOpa CEpHOM KUCIOTHI C MIOTHOCTHIO 1,84 T/M1
notpeOyercst [uist purorosienus 2 i1 0,25M pactBopa?

4. Kakue u3 cremyromux cojei moasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHMS THIPOJIM3a COOTBETCTBYIOIUX cosel. Kakoe
3HaueHne pH (< wiu> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 3osb ruapOKCHIa MarHus noxydeH myrem cmemmuBanus 0,02 i 0,011, pactBopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenennre 3apsia 9acTHI] TOTYICHHOTO 307151 M HAITAIITATE
(dhopMyITy ero MUIEIIBL.




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

6.  PaccuuraiiTe  DJIEKTPOABMXKYIIYKD  CWJIy M  OIpPENEIUTE  HallpaBJIEHUE
CaMOIIPOU3BOJILHOTO MPOTEKAHUSI PEaKIUU IPU CTAaHAAPTHBIX YCIOBHSX, UCIIOJIB3Ys 3HAUCHUS
OKHUCJIMTEIILHO-BOCCTAHOBUTENLHBIX mHoTeHmuanoB HJ) + Hz3PO, — Jo + HiPO3; +
H,0.

7. IlpuBeaure cxembl AIEKTPOAHBIX MPOLIECCOB U MOJIEKYJISIPHBIE YpaBHEHHS PEaKLIMiA,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajpBanonapel  Co/Ni: a) B Kucioi cpeze;
0) Bo BiIaykHOM Bo3ayxe. Onpenenure yOblIb MacChl aHOJ1a IIPU KOPPO3UHU B KUCIION cpenie 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctasmia 0,01 r/4.

8. CocTaBbTe 3EKTPOHHO-UOHHBIE YPAaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHO MHEPTHBIN)
Y MOJIEKYJIIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH MpH 31eKTpoin3e pactBopa CoSOy,
Brrancinre pakTuyeckoe KOJIUIECTBO METAJIA, MOJYYEHHOTO Ha KaToIe PH dIIEKTPOIIN3E
Co(NO3),, eciu 371eKTpoIIU3 MPOBOIKIIH B TeueHuH | 4. Beixo Merania mo Toky coctaBui 85%.
YKaKuTe BO3MOYKHBIE IPUUMHBI YMEHbIIIEHUS BBIX0/1a METAJLJIA 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaok npoBeeHUs] MPOMEKYTOYHOI aTTeCTAlMH, I0KA3aTeJIM M KPUTEPUH
OLICHUBAHUS:

[Tpomexxyrounast arrectanmus Mo aucuuiuimHe «OOmas W HeopraHWYecKas XUMUS
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHus, BBIBISIONIME CTENEHb C(HOPMHPOBAHHOCTH YMEHUH H
BJIaJICHUH, IPOBOJUTCA B JOpME IK3aMeHa Ui B (popMe TecTa (Ha yCMOTpPEHHUE NPErnoaAaBaTeis).

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaKAblil U3 KOTOPBIX BKIIIOYAeT 2 TEOPETHYECKHUX BONPOCAa U OAHO HPAKTHUECKOE
3a/laHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHHsS OCBOEHBI, HO JOIYCKAIOTCA
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHHH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMNA: B XOJ€ KOHTPOJBHBIX MEPONPHUSATHA
JIOIYCKAIOTC OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yYaromuiCcsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — o0yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MarepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyAOBJIeTBOPHTeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

IToxa3zarenu u KPUHTECPHUHA OLICHUBAHUS IK3aME€HA B BUIAC TECTaA:

Bompockl TecTOB 0XBaThIBaIOT BeChb 00BEM HM3y4yaeMOW JMCLMUILIMHBI B COOTBETCTBUH C
PITA. IlpenonaBarenb MOXKET MONPOCUTH CTY/I€HTa 00OOCHOBATh BHIOPAHHBIM OTBET TecCTa.

— HA OLEHKY «OTJIHYHO» (5 0a/1710B) — 00yYaronuiicss AEMOHCTPUPYET BHICOKUI YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTMYeCKOe U TIy0OKoe 3HaHUue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJHO ONEpUpYEeT
3HAHUSMU, YMEHUSIMH, TPUMEHSET UX B CUTYaIHsIX TTOBBIIICHHON CIIOKHOCTH, YTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 0oJiee;

- HA OLIEHKY «Xxopomo» (4 0amna) — oOydaromuics AeMOHCTPUPYET CPEAHHUA YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHUS OCBOEHBI, HO JIOIMYCKaIOTCS
HE3HAYUTEIbHBIE OIMOKH, HETOYHOCTH, 3aTPYAHEHHUS TPH aHATTMTUYECKUX OTIEpPaIUsX, TIEPEHOCEe
3HAHW W YMEHHUM Ha HOBBIC, HECTAaHIAPTHBIE CUTYaIlMHd, UYTO COOTBETCTBYET pE3yJbTaTy
tectupoBanus 60 -74 %;

- HA OIIEHKY «YyJIOBJIETBOPUTEILHO» (3 0amia) — oOydJaronuiics IeMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOA€ KOHTPOJBHBIX MEPONPHUSTHN
JIOTTYCKAIOTCS OIIMOKM, TPOSIBISETCS OTCYTCTBHE OTAEITBHBIX 3HAHWW, YMEHUMH, HABBIKOB,
OOyJaroIIMiCs HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHHUS TP ONEPUPOBAHMM 3HAHUSAMH U



YMEHUSIMH TIPU UX TIEPEHOCE Ha HOBBIC CHTYAIlUH, YTO COOTBETCTBYET PE3yIbTAaTy TECTHPOBAHUS
50 - 59 %;

- HA OLIEHKY «HEY/JAOBJIETBOPHUTEILHO» (2 0aiia) — oOydarouuiics He TEMOHCTPUPYET
3HAHUS TEOPETHUYECKOTO MarepHaia, JAOMYCKaeT CYIIECTBCHHbBIC OIIMOKH, HE MOXKET IOKa3aTh
UHTEJUICKTYaJbHBIC HABBIKM PEIICHHS NPOCTHIX 3a/a4, YTO COOTBETCTBYET pe3yJbTaTy
tectupoBanus Mmernee 50 %0.



