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JIner akTyanu3anuu padouye nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHIA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHHs AUCHMIUIUHBL «OOIIass U HEOpraHWYyecKas XHUMHUS» SBISETCS
dhopmupoBaHue
(dbyHIaMeHTaJIbHBIX 3HAHUI B 00JIACTH COBPEMEHHOMN XMMUU, BKIIIOYAIOIINX OCHOBHBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX Ul IPUMEHEHUS XUMHUYECKHUX
3HAHUW TPU U3YYCHHUH CIIEHUANBHBIX JUCIUIUIMH U JajJbHEHIIeH TpakTHUeCKOH

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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

JUi n3yyeHust JUCLUIUIMHBL HE0OXO0AUMBI 3HaHUS (YMEHUs, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT He0OXOAUMBI JUI U3Y4EHHSI TUCIIMITIINH/TIPAKTHK:

be3onacHOCTb KU3HENEATEIBHOCTH

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

duznyeckas XUMHUs

MarepuanoseneHue

MeTtoapl nccine1oBaHus MaTEpUAJIOB U IPOLIECCOB

3 Komnerenuun o0y4aromerocsi, popmupyemsblie B pe3yJibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHus nucUUIUIMHEBL (Moayis) «OO1as U HeopraHudeckasi XuMUs»
00y4JaroIMHUICs JOIDKEH 00J1aaTh CIEAYIOINUMHI KOMIIETCHIIUSIMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemaTh 3a1a41 MpohecCHOHATBHON 1EATEIbHOCTH, TPUMEHSS 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 3HAHUH

OIIK-1.3 ITprmeHsieT MeTOIbl MOAECIUPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pEIIeHNUs 3aa4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKTepa




4. CTpyKTypa, 00bEM H COEepKaAHUE TUCHUIIMHBI (MOTYJIs1)

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. yac;

— 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
1abopaTopHOi
pabore;
- perieHne 3amura
JTIOMAIITHETO nabopaTopHO OIIK-1.1,
1.1 Xumnueckas .
TepMOJHHAMHKa 4 2 10 3aganns 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
pabore;
1 - perieHne 3amura
JIOMAIIIHETO naboparopHoi OIIK-1.1,
1.2 XumMuueckas KHHETHKA 3 2 10 3amanus Ne 2; pabotsl. lomamHee OIIK-1.2,
- 3amanue No 2. OIIK-1.3
CaMOCTOSITEIIbHOE VYcerHbIl onpoc.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATYPBHI.
- ohopmIeHHE
oTYeTa 1o
nmabopaTtopHoOi 3anyura
SoTe: nabopatopHoi OIlK-1.1,
1.3 PactBOpHI 13 4 10 pabore; pabotsl. Jlomaminee OIIK-1.2,
- perueHue 3aganue Ne 3. OIIK-1.3
JIOMAIIHETO YcTHBI onpoc.
3aganus Ne 3;




CaMOCTOSTENBHOE
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
MIPOLIECCHI

- oopmieHHE
oT4eTa 1o
nabopaTopHO
pabore;

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

3amura
nabopaTtopHOH
pabotsl. [lomamiHee
3amadue Ne 4.
VYcTHBIH ompoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

52

- oopmIieHHE
oTdYeTa Mo
naboparopHoi
pabore;

- perieHne
JOMAIIHEeTO
3aganus Ne 5;
CaMOCTOSITEIIbHOE

U3y4eHne
y4eOHOH U

HAay4YHOU
JUTEPATYPBI.

3amura
nmabopaTopHOi
pabotsl. Jlomarinee
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 IPEeIoJaracT akTuBHOE U HEJIMHEWHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAYMMOTO /i1l HUX 00pa30BaTeIbHOTO pe3yJbTara.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUSAMHU TAKOTO PO/a MPUHIIUII HHTEPAKTUBHOCTHU
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
CHEHATIM3UPOBAHHBIX IPOTPAMM-HBIX CPEJl U TEXHUYECKUX CPEJICTB PabOTHI C
nHpopmanueir. Dopmbl y4eOHBIX 3aHATHIA:

- Jlexuus-Bu3yanusanus — U3J0KEHUE COAEPKaHUSI COIIPOBOXKIAETCS Ipe3eHTaluel
(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 OueHo4HbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0ecieYeHue TN CIMILTUHBI

a) OcHoBHas JquTEpaTypa:

1. MapteiHoBa, T. B. Heoprannueckas xumus : yaeOnuk / T. B. MapteinoBa, 1. 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 nocryma: mo
TIOJIITUCKE.

2. Banos, B. I'. OcHoBsI xumui : yueOHuk / B. I'. iBanos, O. H. I'eBa. — Mocksa :
KYPC : UHOPA-M, 2025. — 560 c. - ISBN 978-5-905554-40-7. - TeKkcT : 2NeKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2168867 .— Pexum qoctyma: mo moAmucKe.



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 snexrpon. 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. Maxotkuna, E. C. PactBopsl : yueOHoe nocobue / E. C. MaxoTtkuna, 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 . - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumuyeckue 371eMeHThI 1 MUHEPaJIbl B Onocdepe : yaeOHOe
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. - Teker :
AJIEKTPOHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Knaccuueckue Mmetonb! ananusza : yueonoe nocooue / E. C.
Maxotkuna, M. B. lllyobuna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 27eKTpoH. OIT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObeKT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus poctynusl Takke Ha CD-ROM.

B) MeToanuyeckue ykasaHus:

1. MaxotkuHa, E. C. [IpakTukyMm 1o o01eil 1 HeOpraHu4ecKoi XUMHH : yueOHoe
nocodue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 anextpon. onrt. guck (CD-ROM). - 3ara. ¢ Turyi. 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 anekTpoH. onr.
muck (CD-ROM). - 3aru. ¢ tutyi. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2363 . - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpBI 3I€KTPOIUTOB U HEITEKTPOIUTOB : ydeOHOE
nocobue / E. C. Maxotkuna, M. B. lllyouna, C. A. KpsioBa ; 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 nepuoanueckoit CUCTEMbI XUMUYECKUX
anemenToB /. 1. Mengeneesa : nabopatophslii npaktukym / E. C. Maxotkuna, M.
B.lly6una ; MI'TVY . - Maruutoropck : MI'TV, 2018. - 1 anektpos. ont. auck (CD-ROM). -
3ari. ¢ TuTYy. 3kpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

r) [IlporpammHuoe odecnieuenne u MHTEepHeT-pecypebl:

IIporpammHoe obecnieueHue

HanmenoBanue

10 Ne norosopa Cpok AeiCTBUS 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 Oﬁlce 2007 Ne 135 ot 17.09.2007 O6eccpouHO
Professional

7Zip CBOOOJHO pacmpoCTpaHIeMOe 0eccpovHO
FAR Manager |cBoOOAHO pacrpocTpaHsieMoe 0eccpovHO

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

Hassanwme kypca CchlIIKa

OnexTpoHHbIe pecypchl 6ubanorexku MI'TY um. https://host.megaprolib.net/MPO109/Web
I'.1. HocoBa

Poccuiickas  T'ocymapcTBeHHas — OmOJMOTEKA.

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

denepanbHOE  TOCYIApPCTBEHHOE  OIOKETHOE
yUpexJIeHUuE «DenepanbHbIN uactutyt|URL: http://www1.fips.ru/
POMBIIIJICHHON COOCTBEHHOCTH)

ITouckoBas cucrema Akamemuss Google (Google URL: https://scholar.qoogle.ru/

Scholar)
HanmonanbHasa uH(pOpMalMOHHO-aHAIMTUYECKAs . . .

5 ¢ pMart URL.: https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuii HHJCKC HAy4YHOI'O

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIOYAEeT:

Y4eOHble ayAUTOpUHU I IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMa. OCHaIeHHE:
MynsTUMeANIHBIE CPEACTBA XPAHEHUS, TIepejaun U MpeCTaBlIeHus HHOpMAIUH.

Y4eOHble ayAUTOpUHU UI TPOBEICHUS JIa0OPATOPHBIX PabOT:XUMUUECKHE
naboparopun. OcHalenrne: XuMU4eCcKHe peakTUBbL, XUMU4eckas nocyaa,Jlaboparopuoe
obopynoBanue, Tabnuia «llepuoanueckas cucteMa XUMHUYECKUX JIeMEeHTOBY, [ [makaTsl 1o
TeMaM paboueil MporpaMMmBbl.

Y4eOHble ayAUTOPUHU I TPOBEICHUS TPYIIOBBIX U MHIUBUYaTbHBIX
KOHCYJIbTAINH, TEKYIEro KOHTPOJIS U POMEKYTOUHOM atTectauuu. OcHanienue:/J{ocka,
MYJIbTUMEIUHHBIN IPOEKTOP, FIKPaH.

[Tomermienus 17151 caMocTOATENbHOM paboThl 0Oydaronuxcsi. OcHalleHHe:
[TepconanbsHbie KoMmbloTepsl ¢ maketom MS Office, Beixomom B IHTEpHET 1 ¢ IOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA.

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOT0 00CITy>)KUBaHUS Y4eOHOTO
obopynoBanus. OcHamenue: Lkadsr 111 XxpaHeHUs yueOHO-METOIMUECKOM JOKYMEHTaIIH,
yueOHOro 0060py1oBaHMs U y4eOHO-HATJISIIHBIX Toco0Mi, THCTpYMEHTSHI JUIsl peMOHTa
71a00paTOPHOTO 000PYTOBAHMSL.


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

IIpunoxenne 1
Y4yeOHO-MeTOAUYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocTtosaTrenbHas paboTa 00ydarOIIUXCS MOApa3JeisieTcs Ha ayAUTOPHYIO, KOTOpas
MPOUCXOAUT KaK BO BpeMs JaOOPATOPHBIX 3aHITHH, TaK W HA IUJIAHOBBIX KOHCYJIbTAIlUAX, U Ha
BHEAYJIMTOPHYIO, TPOUCXOISIIYIO BO BpEMS MMOATOTOBKH CTYIEHTAMH OTYETOB 110 Ta00PaTOPHBIM
3aHSATUSM U BBITIOJIHEHUS IOMAITHUX 3aaHuM.

Tembl J1a00opaTOPHBIX padoT:
JlaGopaTtopnas padora Ne 1. «TernoBbie 3¢ (HEKTHI MPOIECCOBY;
JlabopaTtopnast padota Ne 2. «CKOpOCTh XMMUYECKUX PEaAKIUII»;
JlaGopaTtopHnas pabota Ne 3. «DneKkTpouTHYECKAs TUCCOLIAALIHSI,;
JlaGopaTtopnast pabota Ne 4. «'uponus coneir.
JlaGopaTtopHnas padota Ne 5. «JlucniepcHbIe CUCTEMBIY.
JlaGopaTtopnast pabota Ne 6. «OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHI,;
JlaboparopHas paboTa Ne 7. «DneKTpOXUMUYECKHE MTPOLIECCHI;

JK3aMeHAIMOHHbIE BONPOCHI

1. OcHoBHbIE MOHATHS U ONPEACICHUS XUMHUYECKOW TepMoauHaMHKH. llepBblii 3akoH
TEPMOJUHAMUKHU.

. TernoBoii s ekt xummuueckoi peakunu. 3akoH ['ecca u cieacTBUA U3 HETO.

. Pacuer TeroBoro 3 dexra B n300apHBIX U H30XOPHBIX YCIOBHSIX.

. TermoBoit  »dexT pacTBopeHuss BemecTB B Boje. Ilpomecc pacTBopeHus

KPUCTAJUTMYECKUX BEIIECTB (COJIei) B BOJIE.

5. Bropoii 3ak0H TepMOAMHAMUKU. DHTpomus. PacueT u3MeHeHHs SHTPOIHHU B pe3yibTaTe
peaxumn. KagecTBenHoe onpeenenue 3uaka AS,’.

6. Oneprus ['n66ca. Kpurepuit caMonpon3BoiabHOTO MPOTEKAHUS ITPOLIECCOB.

7. Pacuer nu3ameHnenus sHepruu 'n60ca B pe3ynpTaTe XUMUYECKUX peakiuil. DHTPONUNHHOE
YPaBHEHUE U €ro aHanu3. TemMneparypa paBHOBEPOATHOCTH (KpuTHyecKas) Tp.

8. CocrosiHHe XMMHYECKOTO PAaBHOBECHS. Y CJIOBHE XMMUYECKOTO paBHOBecHs. KoHcTaHTa
paBHOBECHSI.

9. CBs3p KOHCTAaHTHI PAaBHOBECHS C HW3MEHEHHEM TEPMOJWHAMHUYECKUX (DYHKIMH B
pe3yipTaTe peakluy. BiausHue temMnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

10. Ilpuamun Jle-Illarense. OmpeneneHue HAmpaBICHUS CMEIIEHUS XHUMHUYECKOTO
paBHOBECHSI.

11. CxopocTh XMMHUYECKON peaKklMU: CPEIHSSI U MTHOBEHHAs (MCTHHHAs). 3aKOH JIeHCTBUS
Macc JUIsi TOMOTEHHBIX peaKLni.

12. 3aBUCHMMOCTh CKOPOCTH XHMHUYECKOW PEAKIHUH OT KOHIIEHTPAIMH pPEarcHTOB. 3aKOH
JENCTBUS MacC Il TOMOIEHHBIX M TE€TEPOreHHBIX peakuuil. Pu3HuecKuil CMBICIT
KOHCTAHTBI CKOPOCTH XUMHUYECKOI peaklnu.

13. Kunernka oOpaTHMbIX XMMHUYECKHUX peakuuil. KuHeTtuueckoe yclioBHE paBHOBECHS.
CBs13b KOHCTAHTBI PABHOBECHS C KOHCTAaHTAMHU CKOPOCTEH TIPSIMOM 1 00paTHOM peaKITuii.

14. BnusHue treMnepaTypbl Ha CKOPOCTh XUMUYecKol peakiuu. [IpaBuio Bant-I'odda.

15. 3aBUCHMOCTh CKOPOCTH XHWMHUYECKOW pEaKIUd OT TeMIlepaTypbl. YpaBHEHHE
AppeHnyca M €ro HNpUMEHEHHME AJI1 pacyeTa SHEPruu AaKTUBALMM 110 H3BECTHOMY
COOTHOILIEHHUIO CKOPOCTEH XMMHUECKON peakIMy MPH JIByX Pa3HbIX TeMIlepaTypax.

16. AKTHBHpPOBaHHBIM KOMIUIEKC. DHEPTUs aKTUBAIIUH.

17. KaranuzaTopsl U UX BIMSHUE KaTaIU3aTOPOB Ha TEPMOJAMHAMUKY PEAKIINH, KOHCTAHTY
CKOPOCTH M KOHCTaHTY PaBHOBECHUs. | OMOTr€HHBIN U reTepOreHHbIN KaTalaus.

18. PactBopbl. CrtocOOBI BRIpaKEHHS COCTaBa paCTBOPA, BUIbI KOHIICHTPAIIUH.

AW



19. DnexrponuTtHydeckas auccoruamnus. CXxeMbl JUCCOIUAINH KPUCTATHYECKUX BEIIECTB
C MOHHOM CTPYKTYPOU M MOJISIPHBIX MOJIEKYJI.

20. Crenenp nucconmanuu. Kiaccupukamus 3JI€KTPOIUTOB IO CTEHEHU TUCCOIMALINU.
Teopus >MeKTPOTUTHYECKON AUCCOIMAUK AppeHuyca.

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

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

23. Jlucconumanms Boabl. Bogoponusiit pH u ruapokcmipabiii pOH mokaszarenu.

24. Peakmuu ruaponmsa cosieid. Turmbl Tuaponn3a (¢ npuMepamu).

25. CreneHpb TruApoinM3a, KOHCTaHTa ruaponu3a. CMelleHHe paBHOBeCHs Ipoliecca
TUAPOIN3A.

26. OBP: ocHoBHbie monsTHs u omnpexaenenus. Knaccudukamus OBP (paccmoTpers Ha
npuMepax).

27. CtaHmapTHBIA AJEKTPOMHBIN MOTCHIHMAI. Psl HanmpspKeHUH METauioB. 3aBUCUMOCTh
AJIEKTPOJIHOTO MOTEHIMANIA OT pealibHbIX YCiIoBHil. YpaBHeHue Hepucra.

28. XUMHUYECKUH MCTOYHUK TOKAa — TaJbBAaHMYECKHH OJJIEMEHT: CTPYKTYpHas cxema,
KpaTKasi 3al1ch, OKUCIUTEIILHO — BOCCTAHOBUTEIIBHBIE MPOIIecChl Ha AekTpoaax u DJC
raJIbBAHUYECKOTO dJIEMEHTA.

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

30. DnexkTpoxuMHUYEeCKass KOPPO3UsS METAUIOB U €€ BHUAbL. JJEKTPOAHBIE MPOIECCHl B
KOPPO3MOHHOM MUKPOAJIEMEHTE (PAaCCMOTPETh Ha MPUMEPaxX B Pa3HBIX CpPelax).

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

32. 3amMTHBIE METAJUTMYECKHE TMOKPBITHSA. CXEMBI JICKTPOXHUMHUYECKOH KOPPO3UH
OIIMHKOBAHHOT'O U JIY’KEHOTO KeJie3a B KUCIION cpeie.

33. DJeKTposn3 pacIuIaBOB ¢ WHEPTHBIM aHOAOM. DJICKTPOJIHM3 PAaCTBOPOB C MHEPTHBIM
aHOJIOM (ITOCIIE0BATEIHHOCTD AEKTPOAHBIX MporeccoB). [IpuBectu mpumepsl.

34. DnekTposM3 PACTBOPOB C AaKTUBHBIM aHOJIOM (pacCMOTpPETh Ha MpHUMEpe).
DNeKTpoIUTHYECKOE padUHUPOBAHNE METAIIIIOB.

35. 3axoHsI anekTponu3a (00bequHeHHBINH 3akoH Papazes). Beixon mo Toky.

BueayauropHas camocTosiTenpHas pa0oTa OOy4arolUXCsl OCYIIECTBISETCS B BHJE
U3y4YEHHsI TUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3iely ¢ mpopaboTkoi Marepuana; opopMiIeHus
OTYETOB I10 JIA0OPATOPHBIM Pa0OTaM U BBIMOJIHEHMSI TOMAIIHUX 3a/laHuH.

Bapuantbl TeMaTHYeCKMX JOMAITHUX 3aJaHU 1J151 BHeAyTUTOPHOI CaMOCTOSATEeIbHOM
padoThI CTYICHTOB 110 TeMaM

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

3amaua Nel
Hns peakuun CHy p + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAITPABICHUE

CaMONPOU3BOJIBHOTO TE€YEHUS! PEAKLMK MPH CTAaHAAPTHBIX YCIOBUSX M MpH Temneparype T =
927 °C, ecim TemoBoii s dexT peakiuu 10 3aJaHHON TEMITEpaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICJIIETCS] MJTM TIOTJIOIIAETCS SHEPIUs B XOJI€ peakuuy; 0) NpUYMHY HalJEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3agaua No2

Beruncaure temnosoi  addekr peakumn: CaCy ) + 2 HoOq) = Ca(OH)2 o + CoHa (v,
HOJIB3YACh CTAaHAAPTHBIMU TEIUIOTaMH 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIIOThI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TTpH 0O0pazoBanuu 2,24 1 CoH,?

3agaua Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3G (eKT peakuu:
Hypy + COz )= CO () + H2 Opy. TepmoxuMuueckue ypaBHEHUS:

a) Hy @ T 12 0, "= H,O () AH =-241,9 x]JIx;



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

JloMmalHee 3aaanue No 2
10 TeMe «XUMHYeCKAsI KHHETHKA)

3azaga Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) =2 CO3 (). HauanbHbIe 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 ¥ 00paTHOM peakluy, €CIM YBEIUUUTh AAaBJICHUE B CUCTEME B JiBa paza?

3anaya Ne2

IIpu remneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakLyio 3a 20MUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHT B PEAKIMIO NPHU
temneparype 200 °C, ecnu TEMIEPATYPHBIH KOA((UIMEHT CKOPOCTU peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuuu?

3azmaga Ne3

Haiigute HauanbHble KOHIEHTPALMKM MCXOJHBIX BEIIECTB W KOHCTAHTY paBHOBECHS
peakuuu: Fe ) + HO iy = FeO () + Ha (1), ecin paBHOBECHBIE KOHIIEHTPALMK PEarupyronux
BeriectB paBHbl: [HyO]=0,3momb/1, [Hz] = 0,4 Momnb/m.

3asaya Ne4

Hus peaknuonnoi cucremsl: CO )y + HyO () = CO2 v + Hy () HadanbHbIE KOHLIEHTpALUU
pasubl: [H20] = 0,5 mons/i, [CO] = 0,6 Monp/n. OnpenenuTe KOHIICHTPAIIMA BCEX BEIISCTB B
MOMEHT paBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azaga NoS

Bripaszute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHUS CIEIYIOIINX 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

VYKakuTe HampaBlICHHE CMEUICHHS XHMHUYECKOTO PaBHOBECHS AITHX pEaKkIuil: a) mpu
MOHIDKEHUU TEMIIEPATYphI, €CIIM JIaBJICHUE MOCTOSHHO;, O) MPU TOBBIIICHUH JaBIICHUS, €CIIH
TeMIlepaTypa MOCTOSIHHA.

Jdomamnee 3axanmne Ne 3
o reme «PacrBopbsn»

3amaua Nel

B kakom oOGbeme Boabl cienyer pactBoputh 1351 SnCl, mis momyuenuss 3M pactBopa
xnopuna onosa (Il) ¢ mmotaocteio p = 1,405 r/mn?

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

3azaya Ne2

3aKOHUNTE MOJEKYJISIpPHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuil
B3aWMO/ICHCTBHS CIIEAYIONINX BEIIECTB:

HBr + NaOH —

AgN03 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHHUS PEAKITUH K CIICYIOIAM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH;OH;

ZnS + 2H" —Zn* +H,S

3ayaya N4



Boruncaute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3amauda Ned

Kakue w3 crneayromux coseir moasepratorcst ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIC U MOJEKYJSPHBIC YpaBHEHMsI TMIIPOJIM3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

3agauda Neb6

Haitnure npoussenenue pacrsopumoctu POCly, eciu B 200 M Bojibl pactBopsieres 2,17 T
3TOT0 COEIUHEHUS.

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

3amaua Nel
[TonGepure KOIPHUIMEHTHI B YPABHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuraiiTe 37€KTpOABUKYIIYIO CHIY M ONpPEACIUTE HAIpaBJICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAaHUs TEPBOM PEAKIMM TPU  CTAHAAPTHBIX  YCIOBUAX, HCIOJB3YS  3HAYCHUS
OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX IIOTEHI[UAIOB:

HJ] + H3PO; — 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 OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi,O; + C —

Mg + HNOs (a5 —

3agaya Ne3

Jlaubl 1Be okHcauTeabHO-BoccTaHoBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmumeil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmnuu B ykazanHoi cpene (HNO3). Paccunraiite 3HaueHne
AIIEKTPOJIBIKYILEH CHUIIBI pEaKInu.

JlomalHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

3amaua Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOJIHBIX IMPOIECCOB M MOJEKYJISPHOE

ypaBHEHHE TOKOOOPA3YIOIIeH Peakiluu, MPOTEKaroIIeld Mpu paboTe ralbBAHMUECKOTO DJIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3jeMEHTa MpU
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB OTEHIMAT aHO/a PABHBIM CTaHIAPTHOMY 3HAYCHHIO, PACCUNTANTE KOHIIEHTPAIIHIO
KaTHOHOB MeETa/ula B KaTOIHOM pactBope, npu kotopoir DJIC rajibBaHUYECKOTO DIIEMEHTA
ymenbmutcs Ha 0,02B.

3agaua No2

[TpuBeauTe CXEMBI SJIEKTPOTHBIX IPOIECCOB M MOJCKY/SPHBIE YPaBHEHHUS PEAKIIHIA,
MPOTEKAOIIUX TPH AIEKTPOXUMHUYECKON Koppo3uu raibBanonapel  Co/Ni: a) B kucioii cpee; 0)
BO BJI&YKHOM BO3JIyXe.

Omnpenenute yObUTb MACChI aHOJIA TIPU KOPPO3UH B KUCIIO#H cpene 3a 20 MHH, €CIi CKOPOCTh
kopposuu coctapmia 0,01 r/4.

3ajaya Ne3



CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHMSI SJIEKTPOAHBIX MIPOLIECCOB (AaHO MHEPTHBIN) U

MOJIEKYJISIPHOE YPaBHEHHE PEAKIH, IPOUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,
Breruncnute GpakTHdeckoe KOJMYIECTBO METAJUIA, MMOJIYICHHOTO Ha KaTOo/Ie TIPH SJEKTPOITH3E

Co(NO3),, eciu 37eKTpOIIHM3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.

VKaXuTe BO3MOXKHBIC MNpUYUHbBI YMCHBIICHUA BbIXOda MCTALJIa II0 CPABHCHHUIO C

PpaC4YCTHBIM.

ouhrwnE

BOoo~NoORWDNE

12.
13.
14.
15.

ook w

0.

KoHTpoJibHBIE BOIIPOCHI IO TeMaM

KonTpoJibHbBIE BONIPOCHI 110 TeMe « XHMHYeCKasi TEPMOAHHAMHKA»
OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUABI CUCTEM.
TepmoaunaMuyeckue napameTpsl U (PyHKIIUH COCTOSIHUSI CUCTEMBI.
Buytpennss sneprus. Pabora. Temora.
I1epBblii 3aKOH TEPMOJMHAMUKH (BBIBOJ).
DOHTANBNUS KaK QYHKIUS COCTOSHHS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BEIIECTBA.
TennoBoil 3¢ ekt xumuueckoil peakuuu. DakTopsl, BIUAIOLIME Ha TEIUIOBOM 3(ddext
XMMHYECKON PEaKIIuu.
Tepmoxumusi. 3akon ['ecca.
CanencrtBus u3 3akoHa ['ecca.
OHTponus Kak (QyHKIHMS COCTOSIHUS CUCTEMBI.
Brtopoii 3aKk0H TepMOIMHAMUKHU.
Tperuii 3aK0H TEPMOIMHAMUKH.
Oueprust [m06ca.
HanpasiieHue caMoIrpon3BOJIBbHOTO IPOTEKAHUSI XUMUYECKUX PEAKLIMM.

KoHTposbHbIe BONIPOCHI 10 TeMe «XMMHYeCKAasd KHHETHKA)
Xumunyeckas KuHeTHuka. CKOpOCTh XUMUYECKONW PEaKIIUU U METO/IbI €€ PETYINPOBAHHUS.
BnusiHre KOHIIEHTpAlMN Ha CKOPOCTh XUMHUECKOW Peakluu (3aKOH AEHCTBYIOLIMX Macc).
Bnusinue TemnepaTypsl Ha CKOpOCTh xumMuueckoi peakuuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.
DHeprusi akTUBaIuu. Y paBHEHUE AppeHuyca.
Teopus nepexoqHOro KOMIUIEKCa. DHEpreTnyecKas AuarpaMma.
Kpusas Maxkcsenna — bonbiimana. Duepreruueckuii 6apsep.
Karanutuueckne CUCTEMBI.
Bimsiaue xaranuzaropa Ha CKOPOCTb XMMHYECKOM pEaKIUu.
['oMOreHHsIil U TETEPOreHHBIN KaTaaus.
KonebarenbHble peakuuu.
Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.
KoHcTaHTa XMMHYECKOrO0 paBHOBECHS.
Cwmenienne xumuueckoro paHosecus. [Tpunnun Jle—Illarense.
Brnusinue KoHIEHTpaIy, JaBIeHNUs U TEMIIEPaTypHl.

KoHTpoJbHbIe Bonpockl o Teme «PacTBopbn»
ITonsarue pactBopa. PactBopuMocTh BemecTBa. PacTBOpUMOCTH rasa.
PactBopbl. CriocoObl BbIpa)K€HUSI KOHIEHTPALMU PacTBOPOB (MaccoBasi A0S, MOJSpHas
KOHIIEHTPAIIUsI, MOJISIPHAs KOHIIEHTPAIIKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, THTP).
KomnurarusHsele cBolicTBa pacTBOPOB. M ieanbHbIi pacTBOp.
3akonbl Payns: | (Tonomerpuueckuit) u |l (30ymnockonnaeckuii 1 KPUOCKOITUYECKUIN).
Ocmoc. Ocmotnueckoe naBieHne. CxemMa 0CMOMETpA.
KucnoTHO-0CHOBHBIE B3aUMO/ICHICTBHS BEIIECTB.



7. VoHHasg Teopuss KHMCIOT U OCHOBaHMH AppeHuyca. OCHOBHBIE NOHSTHS W IOJOKECHUS
Teopuu AppeHnyca.

8.  Jluccommanmsi KMCIOT, OCHOBAHHI M COJIEH C TOYKH 3PEHUS MOHHOW TEOpUH AppeHuyca
(mpumepsr).

9.  Crenens nucconuanuu. CHIIbHBIC U cJa0bIe YIEKTPOJIUTHL.

10. [duccoumanus ciaObix 35eKTpoanToB. KoHcTaHTa Tucconnanuu.

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. BoIOpoaHbII U T’HAPOKCUIIBHBIN TOKa3aTeNu.

15. Tuaponm3 coneid. TUIBI TUAPOTN3A COJICH.

16. KonuyecTBeHHBIE XapaKTEPUCTUKHU MPOLIECCa THIPOIH3A.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIN3A.

KoHTpoJbHbIe Bonpockl 1o Teme «/ucnepcHbie cucreMbny
I'eTreporennsie cmecu. [JucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Kommonmaeie pactBopsl. JInoduinsHbIe U JIMOGOOHBIE KOJUIOUIHI.
CriocoOsl MmoTydeHus: KOJUTOUIHBIX PACTBOPOB.
CrpoeHune KOJIJIOUIHBIX YaCTHII.
IIpaBuno dasiaca — Ileckopa.
Y CTOWYUBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpPHI.
Koarymsmus nuopunbHbIX U TM0(OOHBIX KOJIOHIOB.
CenuMeHTalys KOJUTOUIOB.
0. Koarynsusi KOJIOUIHBIX PACTBOPOB AJIEKTPOIUTAMH.
11. TIlpaBuno lllynbue — I'apau. Koarynupytomas cnocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

BOoo~NoOR~WNE

KounrtposbHbie Bonpockl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE NMPOIECCHD)
OCHOBHBIE NOHATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCIIUTENHHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA BCUICCTB.

Baxneiiine oKkMCIUTENN U BOCCTAHOBUTEIIH.

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

VYpaBuenue HepHcra.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIMil.
HaHpaBJ’IeHHe OKHUCINTECIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

NN E

KoHTpoJibHbIE BONIPOCHI 10 TeMe «IJIeKTPOXUMHUYECKHEe CHCTeMbD»
Onexktpoxumuueckue cucreMsl. Kinaccugpukaius 3J1eKTpOXUMHUECKUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE ITPOLIECCH], MPOTEKAOIINE HA TPAaHULE PA3ENA «METALT — PACTBOPY.
l"anpBanmyeckuii aaemeHT Jlanmamsa — Skoowu.

DIEeKTpOABMKYIAS CHJIA TAIbBAHUYECKOTO JIEMEHTA.

N3mepenne 3JIeKTPOAHBIX IMOTEHLUAIOB. Pl CTaHAApTHBIX AJIEKTPOAHBIX ITOTEHLHAJIOB.
CBolicTBa METAJIOB B COOTBETCTBUH C UX MOJOKEHUEM B Psly HAIPSHDKCHUI.

VYpasuenue HepHcra.

DIIEeKTPOIN3 PacIUIaBOB M pacTBOPOB. KaTo1HBIE M aHOIHBIE TIPOLIECCHI.

OO0wenunenHsli 3akoH Papanes. Beixos o Toky.

Kopposus meramios. Knaccudukanust Koppo3noOHHBIX TTPOIIECCOB.

10. Xwumwuueckas KOppo3usl.

agbrwbnE
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11.

12.
13.
14.
15.
16.
17.

DneKTpOXUMHUYECKas KOppOo3Hsl. AHOJIHOE OKHMCIIEHUE METalljIa U KaTOJHOE BOCCTAHOBJICHUE
OKHCIIUTENS.

[Tpumepbl KOPPO3HUH B KUCIION cpelie U aTMOC(HEPHON KOPPO3UH.

CKopocTh KOPpO3HH.

3amura METaUIOB OT KOPPO3HUH.

3alMTHBIEC TOKPBITHSL.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UH METAILIOB.

XHUMHYECKUE UCTOYHUKH TOKA. ['albBaHUYECKUN 2JIEMEHT.



OueHo4Hble CPeCTBA AJIsl NPOBEACHUS IPOMEKYTOYHOM aTTecTaluu

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 OLICHOYHBIC CpeACTBA JIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ arrecrammm.

Kon
AHIUKATOpa

Nuaukarop qocTuxeHust
KOMIIETEHIINU

OneHouyHbIE CPEACTBA

OIIK-1 Cnocoben peuiatsb 3aaavdun r[pocbeccnonanbﬂoﬁ ACATECJIbHOCTH, IIPUMEHAA METOAbLI MOACJIMPOBAHUA, MATEMATHYCCKOI0 aHa/iu3a,

€CTECCTBCHHOHAYYHBIC U oﬁmennmeﬂepnble 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecTBEeHHOHAYYHbIE
3aKOHBI U IIPUHILMIIBI IPU PELICHUN
MPAKTUYCCKUX 3ada4d

Hepeuenb meopemu4eCKux 60npocoé K IK3ameHy.

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

37. Tennooi 3¢dext xumMuueckoil peakuu. 3akoH ['ecca U ciaeCcTBUS 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 YypaBHEHHE U €ro aHauu3. Temmeparypa paBHOBEPOSTHOCTH
(xpuTHdeckas) 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. Ilpunuun Jle-Ilarense. OmnpeneneHne HaMpaBlIEHUs 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 XUMHYECKON pEaKLMU OT KOHLIEHTpAaLlMU PEareHTOB. 3aKOH
JNEUCTBUSL Macc IJIsi TOMOTCHHBIX M TIE€TEPOreHHBIX peakuuid. DU3H4eCKHd CMBICIT
KOHCTaHTBI CKOPOCTH XUMHYECKON pPEaKIIUH.

48. Kuneruka oOpaTUMBIX XMMHUYECKHX peakiuil. KuHeruueckoe yciaoBue paBHOBECHS.
CBsi3b KOHCTaHThl PaBHOBECHUS C KOHCTAaHTaMH CKOpPOCTEH mMpsMO U 0OpaTHOI
peaKuid.

49. BnusHEe TemMrepaTypbl Ha CKOPOCTh XUMHUecKor peakuuu. [Ipasmio Bant-I'odda.

50. 3aBUCHMOCTh CKOPOCTH XHMMHYECKOH peakuu OT TeMIepaTypbl. YpaBHEHHE
AppeHuyca ¥ €ro HpUMEHEHHE JUIsl pacyeTa SHEPIUM aKTUBALMH IO HU3BECTHOMY
COOTHOILIEHHUIO CKOPOCTEW XMMHYECKON PEAaKIIMK IIPU JBYX Pa3HbIX TEMIIepaTypax.

51. AKTHBUPOBAaHHBIM KOMIUIEKC. DHEPrUsl aKTUBALUH.

52. Karanu3aropsl ¥ UX BIUSHHUE KaTaJIU3aTOPOB HA TEPMOJIMHAMMKY PEaKIH, KOHCTAHTY
CKOPOCTH M KOHCTAHTY PaBHOBECHS. | OMOT€HHBIN U r€TEPOre€HHBIN KaTalus3.

53. PactBopbl. CocoOBI BBIpaske€HUs COCTaBa pacTBOPA, BUJIbI KOHIIEHTPALU.

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

55. Crenenp nuccounanuu. Knaccudukanus 371€KTpONIUTOB MO CTENEHH TUCCOLMALIUU.
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. Huccoumarus Bozsl. Bogopoansiit pH u rugpoxcunsubiii pOH nokasarenu.

59. Peakruu ruaponmsa coseid. Turmbl THAPOIH3a (¢ TPUMEpaMHu ).

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

61. OBP: ocHoBHBIC TIOHsTHS U omnpeaeneHus. Kiaccupukamus OBP (paccmoTrpers Ha
pUMepax).

62. CranmapTHBII 3JEKTPOIHBIA NOTEHIMAN. Psix HanpsHKeHHH METayuIoB. 3aBUCHMOCTD
AJIEKTPOAHOI0 OTEHIMANA OT pealIbHbIX yciIoBuil. Y paBHeHue HepHcera.

63. XuMHUYeCKUH WCTOYHUK TOKAa — TaJbBAaHUYCCKHH O3JIEMEHT: CTPYKTYpHas cXeMma,




Kon

Nupukarop qocTuxeHust

OneHouyHble CpeaCcTBa

UHAMKATOpa KOMIIETEHIINH
KpaTKas 3aliCh, OKHCIUTEIbHO — BOCCTAHOBMUTEJIbHBIE INPOLIECCHI HA IEKTPOJAAX U
OJIC raibBaHUYECKOIO AJIEMEHTA.
64. Xumuueckas KOppo3us METAIJIOB U €€ BUBI (C TpUMepaMu).
65. DnekTpoxuMUYecKass KOPpO3Usl METaUIOB M €€ BUJbL. DJIEKTPOAHBIE MPOIECCHl B
KOPPO3MOHHOM MHUKPO3JIEMEHTE (PacCMOTPETh Ha IPUMEPAX B Pa3HBIX CPENAX).
66. MeTobl 3alUThI METAJIJIOB OT KOPPO3HUH (C MpUMEpaMu).
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 (TTOCIIEI0BATEIHHOCTD AJIEKTPOIHBIX IporieccoB). [IpuBectu mpumepsl.
69. DnexTponm3 pacTBOPOB C AKTUBHBIM aHOAOM (PacCMOTPETh Ha TIpUMepe).
DNeKTpOoIUTHYECKOE padUHUPOBAHUE METAIITIOB.
70. 3axoHsI nekTponm3a (00beuHeHHBIH 3akoH Dapajest). Beixon mo Toky.
OIIK-1.2 Pemaer CTaH/JapTHBIE Ilpumepnvle npakmuueckue 3a0anua 0N IK3amena:

npodeccuoHanbHble  3aJjaud  C
NPUMEHEHHEM  OOIEUHKEHEPHBIX
3HAHUHI

1. BeIpazute yepe3 KOHIEHTPAUd PeareHTOB KOHCTAHThl PABHOBECHS CIEAYIOIIUX PEaKIUM
Nory + 3 Hoy = 2 NH3y, AH = -92,2 x/Ix. YkaxkuTe HalpaplIeHUE CMEIIEHHsS] XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIUIA: a) IPU TOHMKEHUHU TEMITEPaTyphl, €CITH JaBJIECHUE MIOCTOSHHO; 0) IpH
TIOBBIIICHUH JIABJICHUS, €CIIM TEMIIEpaTypa NOCTOSHHA.

2. Omnpexnenute BO3MOXXHOCTh BOCCTAHOBIIEHHSI OKcuaa skene3a FesO, yrmepomom mpu
craHaaptHbix ycnoBusx u Temmneparype 1100 K. Peakuust BoccranoBineHus FesOs: FezOy
+4C(K) == 3FE(K) + 4CO(F).

3. 3aKOHYUTH YPaBHEHUSI pEaKIUii, HAIMCaB UX B MOJIEKYJISIPHOM U MOHHOM BUJIE:

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. Paccumntaiite: ®(Ca(OH)2); Cym; Coxs Cmy N(Ca(OH),) u 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 BiIaykHOM Bo3nyxe. Onpenenure yOblUTh MACCBI aHOJIA TIPU KOPPO3UHU B KHCTION cpene 3a 20




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

MUH, €CJIM CKOpOCTh Koppo3uu coctaBuina 0,01 r/4.

7. CocTaBbTe IEKTPOHHO-UOHHBIC YPABHEHHSI SJIEKTPOAHBIX MIPOLIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHHME pEaKIUH, NPOUCXOIAIIed mnpu snekrpoimuse pactBopa CoSOy.
Boruncnute (akTuueckoe KOIWYECTBO METallla, MOJYYEHHOTO Ha KaToJAe IMpPH SJICKTPOIHU3E
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 cosieit 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 11 0,005 H. pactBopa NaOH. Onpenenure 3apsi 4acTHI] OTYICHHOTO 307151 M HAITUIITUTE
(hopMyIly ero MHUIIEIUIHI.

OIIK-1.3

IIpumensier METO/IbI
MOJEIINPOBAHUS u
MaTEMAaTHYECKOT0  aHalIM3a st
pelIeHus 3a1a4 TEOPETUYECKOTO U
MIPUKJIAHOTO XapaKTepa

Ilpumepnvie npakmuyeckue 3a0anus (014 OOMAUWIHUX 3A0AHUTL):

1. JInsa peakiyun CHy ) + CO; (=2 CO () + 2 H () omipeienuTe BO3MOKHOE HalIPaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS! PEAKIUM MpPU CTAaHAAPTHBIX YCIOBUAX M Ipu Temmneparype T
=927°C, eciu TemoBoiA 3 eKT peakluu A0 33JaHHOM 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 xJIx. Ykaxkure HampaBle€HHE CMEIICHHS
XMMHUYECKOTO PAaBHOBECHS ATHX PEAKIUil: a) IpHU MOHMKEHUU TeMIIepaTyphl, €Cld JaBIICHUE
MOCTOSIHHO; 0) MpH MOBBIIIEHUH JIABJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOJIbKO MIJUTUIUTPOB 96%-HOT0 pacTBOpa CEpHOM KHUCIOTHI C TIIOTHOCTHIO 1,84 T/Mi1
notpeOyercst [uist purorosienus 2 i1 0,25M pactBopa?

4. Kakue u3 cremyromux cojei moasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CoctaBbTe MOHHBIE M MOJIEKYJISIPHbIE YpaBHEHHs THAPOJIHM3a COOTBETCTBYIOMIMX cosell. Kakoe
3HaueHne pH (< wiu> 7) uMEI0T 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 €ro MUIEIIIBL.




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

6.  PaccuuraiiTe  SJIEKTPOABWXKYILIYIO  CWJIy WM ONPENEIUTE  HAIpaBJICHUE
CaMOIIPOU3BOJILHOTO MPOTEKAHUSI PEaKIUU NPU CTAaHAAPTHBIX YCIOBHSX, UCIIOJIb3Ys 3HAUCHUS
OKHUCJIMTEILHO-BOCCTAHOBUTENLHBIX moTeHrmanoB 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 METAJIJIA 10 CPABHEHUIO C PACUETHBIM.




0) [lopsinok npoBeeHUsI MPOMEKYTOYHOM aTTeCTANMU, TOKA3aTeJIN U KPUTEPUH
OlleHUBAHUS:

[TpomexyTouHasi arrectanuss Mo AucuuiimHe «OOIIas W HEOpPraHWYECKas XUMUS)
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUYaIOITUMUCS
3HAaHWHA, W TPAKTUYCCKUE 3aJaHWs], BBIABISIONINE CTENCHb C(HOPMHUPOBAHHOCTH YMEHUU U
BJIQJICHUM, IPOBOAUTCS B (hOpMeE IK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Iloxka3aTeu U KPUTEPUHU OLlEHMBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalLIUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEAHHIA YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyTHEHHSI IPU aHATMTUIECKHUX OTIepaIHsIX, IEPEHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPONPHUSTHI
JOMYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HABBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBLHBIC 3aTPYAHCHUS TP ONCPUPOBAHWM 3HAHHWSAMH U
YMEHHSIMH TIPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPUTEJIbHO» (2 Oaiia) — 00yJaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIUOKU, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEICHHS W OOBACHEHHS WH(GOpMAIMKA, HE MOXET IOKa3aTh
MHTEJJICKTYalIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.



