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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTauryprud U XUMHUECKUX TeXHOJIOTHIA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu OCBOGHUSI TUCIUIUIUHBI « XUMUS» ABIseTCS (HOPMUPOBAHHE
(dbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHS, 3aKOHBI U 3aKOHOMEPHOCTH, ONMCHIBAIOIIME CBOWCTBA XUMHUUECKUX COCIMHEHUII;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX IS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
JeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuna OO01ias u HeopraHudeckast XMMHs BXOJUT B 00513aTENIbHYIO 4acTh
yueOHOro 1miaHa o0pa3oBaTeNIbHOW IPOrpaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHUS TUCIUILIHH/ PAKTUK:

"Xumusg" B 06beMe porpaMmbl cpeHeit 001eo0pa3oBaTeIbHOM HIKOIIBI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT He0OXOAUMBI [yl U3Y4EHHSI JUCLUIUIMH/IPAKTUK:

be3onacHOCTb KU3HENEATEIBHOCTH

[TonroroBka K mpoueaype 3aluThl U 3alKUTa BbITYCKHON KBATU(PUKAMOHHON
paboThI

OCHOBBI METAJTYPTHUYECKOT0 IIPOU3BOCTBA

®dusnyeckas XUMus

Marepuanosenenue

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIs1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHUs AUCHUILTUHBI (Moyiisi) «OOmIast 1 HeopraHuYecKasi XUMUS)
00y4JaroIMHUICs JOIKEH 00J1aaTh CIEAYIOINMHI KOMIIETCHIIUSIMU:

KO)I HHIUKaTopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIINHN

OIIK-1 CnocoOeH pemaTh 3a1a41 MpohecCHOHATBHON 1EATEIbHOCTH, IPUMEHSS METO/IbI
MO/JICJIMPOBAHUS, MATEMAaTHUYECKOTO aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHLIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 Pemaet cranapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 ITpumeHsieT MeTo1bl MOAECIUPOBAHNS U MATEMATUUECKOTO aHATIN3a JUIs
pelIeHNs 33a4 TEOPETUUECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUI] 144 akaja. yacoB, B TOM

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

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

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

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

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

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast X
KOHTaKTHas paboTa g QE) dopma TeKyIero
Pasznen/ tema § (B axan. uacax) é E‘ Bz o KOHTPOIA Kon
g S © | caMOCTOSATENBHON | yCIEeBaeMOCTH U
JIACIMTUTAHBI ] g = . | xommerenun
3 g 5 paboThI MIPOMEKYTOUHOH
Tlek mab. | mpakt. [ 3 R aTTecTaluu
" | 3am. 3aH. S &
1.
- oopmIieHHE
oTyera o
nabopaToOpHOA
pabore; 3ammura
- peleHue .
1.1 Xumnueckas aoll)wamrlero 11abopatopHoii OIK-1.,
4 2 10 ) pabotsl. JlomarHee OIlK-1.2,
TepMOAUHAMUKA 3aganus Ne 1; sanatme No 1. OIK-1.3
~CAMOCTOSTENBHOS | vy o orpoc.
n3ydeHue
yaeOHOU 1
Hay4HOU
JUTEPATYPHI.
- opopmiieHHE
oTyeTa 1o
nabopaTopHOH
1 pabore; 3ammura
- betnerue naboparopHoi OIlK-1.1,
1.2 Xumnueckasi KHHETHKA 3 2 10 3;1;)34:;:{}1;:3_ pabotsl. [lomanHee OIlK-1.2,
- 3amadue Ne 2, OIIK-1.3
~CAMOCTOAITEIIBHO® |y, o onpoc.
U3y4YCHHE
yueOHOit n
Hay4HOU
JIUTEPaTypPHL.
- oopmiicHHE
oTdeTano Samra
J'Ia60p§T0p.HOI/I nabopatopHoi OIlK-1.1,
1.3 PactBOpHI 13 4 10 paboTe; pabotsl. Jlomaminee OIIK-1.2,
H-OI;:;;Je:::O 3aganue Ne 3. OIIK-1.3
. YcTHBI onpoc.
3aganus Ne 3;




CaMOCTOSTEIbHOE
U3ydeHHE

yuebHO U
HayJHOU

JIUTEPaTypHL.

1.4 JTucriepcHble cUCTEMBbI

- oopmIieHHE
oTyera o
nabopaTopHO
pabore;
10 | -camocTosITENBEHOE
H3y4YCHUE
yuebHO U
HayJHOU
JIUTEPaTypHL.

3ammura
nabopatopHoOn
paboThl. YCTHBIN
orpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

- opopmIieHHE
oT4eTa 1o
nabopaTopHO
pabore;

- peleHue

3amaHus Ne 4;
-CaMOCTOSATENILHOE
U3y4YeHHE
yueOHOH H
Hay4HOU
JIUTEPaTypPHL.

JIOMAIITHETO
5 pabotsl. JJomariHee

3amuTa
1a00paTOpHOI

3amadue Ne 4.
VYcTHBIH ompoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

- oopmIieHHE
oTyera o
nabopaTopHO
pabore;

- peleHue
JIOMAIITHETO
3agaHus Ne 5;
-CaMOCTOSITEIILHOE

n3ydeHue
y4aeOHOU W

Hay4YHOM
JIUTEPATypPHI.

52

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

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

36

18

50,2

Wroro no pazneny
Wroro 3a cemectp

36

18

50,2

OK3aMCH

HToro no nuCHUMIIIMHE

36

OK3aMCH

18

50,2




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpagunuoHHble 00pa30BaTEIbHBIE TEXHOJIOTUN OPUEHTHPYIOTCS] HA OpraHU3aIUIo
00pa30BaTeNpHOrO MpoIiecca, MPEANoIaraolyo IpAMyI0 TPAHCISAINIO 3HAaHUN OT
npenojaBaTesis K CTyIeHTY (IPEeUMYIIEeCTBEHHO Ha OCHOBE O0BSICHUTENIbHO-
WUTIOCTPATUBHBIX METOAOB 00y4eHHUs). YueOHasl IeATENbHOCTh CTYCHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUII0, PETIPOTYKTUBHBIN xapakTep. @opMbl ydeOHBIX 3aHATHMN:

- Undopmannonnas jiekuus — mocjae10BaTeIbHOE U3JI0KEHHE MaTepraa B
JTUCIHUILIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

- JJaboparopnasi pabota — opranuzaius yueOHOM paboThl C pealbHBIMU
MaTepUaIbHbIMUA U UHGOPMAIIMOHHBIMU 00bEKTaMHU, SKCIIEpUMEHTaIbHas paboTa ¢
aHAJIOTOBBIMU MOJIETISIMU PEaJIbHBIX O0OBEKTOB.

2) NnTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus o0pa3oBaTelbpHOrO Mpoliecca,
KOTOpas IPeIoJaracT akTHBHOE M HEJIMHEMHOE B3aUMOJIEHICTBUE BCEX YUaCTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAUMMOTO JIJIsl HUX 00pa30BaTEeNIbHOTO pe3yibTara.
Hapsiny co cnenuann3npoBaHHBIMU TEXHOJIOTUSIMH TaKOTO POJa MIPUHIIUI HHTEPAKTUBHOCTH
IIPOCJIEKMUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHbIX TEXHOIOTUH.
HHTEpakTHBHOCTH MOIPa3yMEBAET CyObhEKT-CyOBEKTHBIE OTHOIICHHUS B X0OJI€
00pa3oBaTeNFHOTO IPOIIecca U, KaK CIEeCTBHE, (JOPMHUPOBAHNE CaMOPa3BUBAIOIICHCS
MH(POPMAIIMOHHO-PECYPCHOM cpebl. DOpMBI yUeOHBIX 3aHATHH:

- CeMuHap-aucKyccus (Ha 1a0OpaTOPHBIX padoTax) — KOJUIEKTUBHOE O0CYK/IEHHE
KaKOro-Jimbo CIIOPHOTO BOMPOCA, MPOOIIEMBI, BBISABICHHE MHEHHUI B TPyIIE (MEKIPYIIIOBOM
JTMAJIOT, TUCKYCCHS KaK CIIOp-AHaJIor).

3) UudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUU —
opraHusaiys o0pa3oBaTeIbLHOrO MPoLEecca, OCHOBaHHAsI HA TPUMEHEHUN
CHEIMATU3UPOBAHHBIX MPOTPAMM-HBIX CpeJl 1 TEXHUUECKHUX CPEACTB padOThI €
nHpopmanueir. Dopmbl y4eOHBIX 3aHATHHA:

- Jlexuus-Bu3yanusanus — U3J0KEHUE COAepPKaHUsI COIIPOBOXKIACTCS MMpe3eHTaluel
(nemoHcTpanueil yueOHbIX MaTepUasoB, IPEICTABICHHBIX B PA3JIMUHbIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUTIOCTPATUBHBIX, FpaMuecKUX, ayAU0- U BUJI€OMATEPUAIOB).

6 Y4eOHO-MeTOqMYECKOE 00ecTIedeHHe CAaMOCTOATEILHOM padoThl 00y4YaoImmXxcst

IIpencraBieHo B mpuiioxkeHuu 1.

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

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHHe TUCIHUIINHBI

a) OcHoBHas JqUTEpaTypa:

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

2. Heoprauunueckas xumus : yueonuk / T.B. Maptsinosa, 1.1, Cynonunkas, FO.C.
AreeBa. — Mocksa : UHDOPA-M, 2018. — 336 c. + Jlon. MaTrepuainsl [ DIE€KTPOHHBIN
pecypc; Pexxum noctyna: http://new.znanium.com]. — (Beicuiee oOpa3zoBanue:
bakanaBpuar). — Pexum goctyna:https://new.znanium.com/document?id=302331 - TekcT :
aJIeKTpoHHBIN. - URL..



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

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. MaxotkuHa, E. C. IIpakTuky™m 1o o01ieit 1 HEOPraHM4IeCKOW XUMHH : y4eOHOe
nocobue. (Y. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - MarauTtoropck : MI'TY,
2016. - 1 anexrpon. onrt. guck (CD-ROM). - 3ara. ¢ turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooOBeKT. - TekcT :
AJIEKTPOHHBIN. - CBeleHust 1ocTymHbI Takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBopsl : yueOHoe nocodue / E. C. MaxoTtkuna, M. B.
[ly6una, C. A. Kpsinosa ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 371eKTpoH. OIT. TUCK
(CD-ROM). - 3aru. ¢ Tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/371 . - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBenenus poctynHsl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckue 31€MEeHTHI 1 MUHEpalTbl B Onocdepe : yaebHoe
nocobue / E. C. Maxotkuna, M. B. llly6una ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1
anekTpoH. ont. nuck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

4. MaxotkuHa, E. C. Kitaccuueckue Meto bl ananusa : yaueoroe nocoowue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 31eKTpoH. OIT.
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. MaxotkuHa, E. C. [IpakTukym 1no o61uieil 1 HeopraHMuecKol XUMUH : yueOHoe
nocobwue. (Y. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Maruurtoropck : MI'TY,
2016. - 1 snextpon. ont. quck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - TekcT :
3JIEKTPOHHBIN. - CBeeHus gocTynHbl Takke Ha CD-ROM.

2. MaxortkuHa, E. C. Konnounno-nucnepcHslie cucteMsl : mpaktukym / E. C.
Maxotkuna, M. B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 snektpoH. onrt.
auck (CD-ROM). - 3aru. ¢ Tutyi. okpana. - 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. KpsuioBa ; MI'TY. - MarauTtoropck,
2012. - 87 c. : Tabx. - URL.: https://host.megaprolib.net/MP0109/Download/MObject/3489
MaxkpooOBeKT. - TEKCT : 2IEeKTPOHHBIH.

4. MaxotkuHa, E. C. Dnements! V-VIII rpynn nepuoandeckoit cucTeMbl XUMHUUECKUX
anemeHToB Jl. 1. Menneneesa : nabopatopsslii npaktukyM / E. C. MaxoTtkuHa, 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 poctymnHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnieueHue

HanmenoBanue

10 Ne norosopa Cpox neicTBUsI TUTICH3UN



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

'(\)/lfsﬁce Ne 135 ot 17.09.2007 06eccpouHo
7Zip CBOOOJHO pACIPOCTPaAHIEMOE 0eccpovHO
FAR CBOOOJIHO PACIPOCTPAHIEMOE 0eccpovHO

Hp()(l)e(!CHOHaJILHBIe 0a3bl JaAaHHbIX U ]/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

HazBanme kypca CchlIIKa
DNEeKTPOHHBIE pPecypchl OHOIHOTEKH _ .
MLTY s, T IL https://host.megaprolib.net/MP0109/Web
Poccuiickas T'ocynapcreentas https://www.rsl.ru/ru/4readers/catalogues/
ouonmorexa. Karanoru
denepanpHOE rocyaapCTBEHHOE
OO KETHOE URL: http://www1.fips.ru/
yupexjaeHue «DeaepanbHbli HHCTUTYT
Hamuonansuasa URL:
nHop MauHOHHO_aHaHfI Tmf ckad https://elibrary.ru/project_risc.asp
cucteMa — PoccHiCKHHA  HHIEKC

9J'IeKTp0HHa$I basa MEPUOIUICCKUX

w3 anmii East View https://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecnevyeHne TUCUUIINHDBI (MOIYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHUE IUCIUIUIMHBI BKIIOYAET:

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

Y4eOHble ayAUTOPUHU I TPOBECHUS JIa0OPATOPHBIX PabOT:XMMHUYECKHE
naboparopun. OcHaiienre: XuMu4eckne peakTuBbl, XuMuueckas nocyzaa,/laboparopuoe
obopynoBanue, Tabnuia «llepuoanueckas cucteMa XUMHUYECKUX JIeMEeHTOBY, [ [makaTsl o
TeMaM paboueil MporpamMMmBbl.

Y4eOHble ayAUTOPUHU I TPOBEICHUS TPYIIOBBIX U MHIUBUTYaTbHBIX
KOHCYJIbTAIINi, TEKYIIEr0 KOHTPOJIS ¥ MPOMEKyTouHOU aTTectanuu. OcHamenue:Jlocka,
MYJIbTUMEIUHHBIN TPOEKTOP, IKPaH.

[Tomerienus 17151 caMocTOATENbHOM paboThl 0Oydaronuxcsi. OcHalleHHe:
[TepconanbsHbie KoMmbloTepsI ¢ maketom MS Office, Beixomom B IHTEpHET 1 ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA.

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus. OcHamenue: Lkadsr 11 XxpaHeHHs yueOHO-METOJUUECKOM JOKYMEHTaIUH,
y4eOHOro 000py10BaHMs U y4eOHO-HArJISIHBIX TOCOOM, THCTpYMEHTSHI 1 peMOHTa
71a00paTOPHOTO 000PYLOBAHMSL.
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IIpuniaoxenne 1
Y4yeOHO-MeTOoAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosrenbHas paboTa oOyyaroImuXcs MOApasenseTcs Ha ayIUTOPHYI0, KOTopas
MPOUCXOJUT KaK BO BpeMsl JIaDOpAaTOPHBIX 3aHATUHN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U HA
BHEAYAUTOPHYIO, TPOUCXOISIILYIO BO BpeMs IIOJrOTOBKU CTYIEHTAMU OTYETOB IO JIAOOPATOPHBIM
3aHATHUSAM U BBIIOJHEHUS JOMAIIHUX 3a1aHHUM.

Tembl 1a00paTOPHBIX PadOT:
JlaGopatopnas padota Ne 1. «TersoBbie 3¢ GeKTh TPOIIECCOBY;
JlaGopaTtopHas padota Ne 2. «CKOpOCTh XMMHUYECKUX PEaKIHil»;
JlaboparopHas pabota Ne 3. «DneKTpoIuTHIECKas TUCCOLUAIIUS,
JlaGopaTtopHnas padora Ne 4. «I'unponus comeiy.
JlaboparopHuas pabota Ne 5. «JlucnepcHbie CUCTEMBIY.
Jlaboparopuas padota Ne 6. «OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKLIUNY;
JlabopaTtopHnast padota Ne 7. « DnEeKTpOXUMHUYECKUE MTPOLIECCHI;

IK3aMEHAIHOHHBLIE BONIPOCHI

1. OcHOBHbIE MOHATUS U OINpeAeNeHUs XUMHUYECKOM TepmoauHamMuku. [lepBelii 3akoH
TEPMOJIMHAMUKH.

2. TemnoBoii 3¢ hexT XuMHUIECKON peakuuu. 3aKoH ['ecca u ClIeICTBUS U3 HETO.

3. Pacuer TeroBoro agdexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.

4. TemnoBo#t 3¢ ekt pacTBOpeHUs BemecTB B Boje. [Iporecc pacTBOpEHUS] KPUCTAILTUICCKIX
BeIEeCTB (coJieli) B BOJIE.

5. Bropoil 3akoH TepMOIMHAMUKU. DHTponus. PacueT W3MEHEHHsI PHTPONUU B PE3yJbTaTe
peaxrun. KagecTsennoe onpenenenue 3Haka AS°.

6. Dueprus ['m66ca. Kputepuii caMmonpon3BOIBHOTO MPOTEKAHHS TPOIIECCOB.

7. Pacuer u3meHeHusi »Hepruu ['mb6bca B pe3ynbTaTe XMMHUYECKHX peaKUUid. DHTPOMHUITHOE
ypaBHEHUE U ero aHanu3. Temmneparypa paBHOBeposTHOCTU (Kputnueckas) Txp.

8. CocTosiHME XMMHYECKOTO pPABHOBECHs. YCJIOBHE XUMHUYECKOro paBHoBecus. KoHcraHTa
paBHOBECHS.

9. CBsA3b KOHCTaHTHl PAaBHOBECHUS C U3MEHEHHEM TEpMOJMHAMHMUYECKUX (DYHKIMH B pe3ynbTare
peakuuu. BausiHue TeMneparypbl Ha KOHCTaHTY PaBHOBECHS.

10. [punuun Jle-Illatense. Onpenenenue HanpaBIeHUs CMELEHUS XMMUYECKOI'O paBHOBECHS.
11. CkopocTh XMMHHYECKON peaklUu: CpPelHsAs M MIHOBEHHas (MCTHHHAs). 3aKOH JEWCTBUSA
Macc JUIsi TOMOT€HHBIX peaKLni.

12. 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pPEaKIWU OT KOHICHTPAIlUW pEeareHTOB. 3aKOH
JENCTBUS MacC JJIsi TOMOTEHHBIX U I€TEPOreHHBIX peakiuil. PU3NuecKnii CMbICI KOHCTAHTHI
CKOPOCTH XUMHUYECKON PEAKIIHH.

13. Kuneruka oOpaTuMbIX XUMHUYECKUX peakuuii. Kunernyeckoe ycinoBue paBHoBecus. CBs3b
KOHCTaHTBHI paBHOBECHS C KOHCTAHTAMHU CKOPOCTEH MPsSMON U 00paTHOM peakifuii.

14. BnusHHe Temneparypbl Ha CKOPOCTh XUMHUeckoi peakuuu. [Ipasuiio Bant-I'odda.

15. 3aBHUCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT TEMIIEPATyphl. Y paBHEHHE AppEeHHYca U
€ro NMPUMEHEHUE JUIsl pacdyeTa PHEPrMM aKTUBALlUM IO W3BECTHOMY COOTHOILEHHUIO CKOPOCTEH
XUMHYECKON peaKIMK MPH JIBYX pa3HbIX TeMIlepaTypax.

16. AKTHBHPOBaHHBIN KOMIUIEKC. DHEPTHs aKTUBALIUH.

17. KaranuzaTopsl U MX BIMSHUE KaTaJu3aTOPOB Ha TEPMOJMHAMHKY pPEaKIMH, KOHCTAHTY
CKOPOCTH M KOHCTaHTY PaBHOBECHUs. | OMOTre€HHBIN U reTepOreHHbIN KaTalus.

18. PactBopsl. CrIocoOBI BRIpKEHHUS COCTaBa PAacTBOPA, BHJIBI KOHIICHTPAIIHH.



19. Dnexrponutuyeckas aucconuanus. CXeMbl TUCCOIUAIUN KPUCTAILTMYECKUX BEIIECTB C
MOHHOW CTPYKTYPOU U MOJSIPHBIX MOJIEKYIL.

20. Crenens nmucconuanuu. Knaccudukanus 3JeKTPOIUTOB 110 CTENEHU Aucconuanuu. Teopus
ANEKTPONUTUYECKON Tucconuanuu AppeHuyca.

21. Jluccommanusi CinaObIX dJICKTPOIHMTOB (NMPUMEPHI WX CTYINCHYATOW JHUCCOIMAIINHN),
KOHCTaHTa Juccouuanuu. 3akoH paz0asienust OcTBaibia.

22. Peakuuu MOHHOTO 0OMEHA, pEaKIy HEeUTpanu3anuy (pacCMOTPETh Ha TIPUMEpPax).

23. Jluccommanus Boabl. Bomopoausiii pH u ruapokcunbabiii pOH nokazareny.

24. Peakumu runponu3sa coieil. Tumsl ruaponusa (C mpumepamu).

25. CremneHb ruJpoin3a, KOHCTaHTa ruaponnsa. CMelleHue paBHOBECHS IIpoliecca ruApoIIin3a.
26. OBP: ocHoBHbie moHsTHS u omnpeaeneHus. Kiaccupukamus OBP (paccmorpers Ha
npuMepax).

27. CraHgapTHBIA DJEKTPOAHBIA TOTeHIMad. Psan HampspkeHUE MeTayioB. 3aBUCHMOCTD
3JIEKTPOAHOIO MOTEHIIMANA OT pealIbHBIX ycloBui. YpaBHeHue HepHcera.

28. XUMHUYECKHI HMCTOYHUK TOKA — TAIbBAHHMYECKUW DJIEMEHT: CTPYKTYpHAas CXeMa, KpaTKas
3aIKCh, OKUCIUTEIHFHO — BOCCTAHOBUTEIbHBIE IIpOIecchl Ha 3ieKkTpoaax v D/C raibBaHHUECKOTO
AJIEMEHTA.

29. Xumudeckas KOppo3usi METaUIOB U €€ BUJIBI (C TpUMepamMu).

30. DmekTpoxuMHUYecKas KOPpO3HWsS METAUIOB M €€ BHIBL. OJIEKTPOJHBIC MPOIECCHl B
KOPPO3MOHHOM MHUKPO3JIEMEHTE (PAaCCMOTPETh HA MPUMEPax B Pa3HBIX Cpeax).

31. MeTo/bI 3aUTHI METALIOB OT KOPPO3UH (C IPUMEPAMH).

32. 3amuTHBIE MeETa/NIMYecKue TOKpHITHSI. CXeMbl 3IEKTPOXMMHYECKOH  KOPpO3UU
OIIMHKOBAHHOTO U JTY’)KEHOTO JKeJie3a B KUCIION Cpe/ie.

33. DnekTponu3 paciiiaBOB C MHEPTHBIM aHOAOM. DJIEKTPOJIU3 PACTBOPOB C HHEPTHBIM aHOJAOM
(TTocIeIoBaTeIbHOCTD ICKTPOAHBIX MporeccoB). [IpuBecT mpumMepsl.

34. DrnekTponusz pacTBOPOB C aKTUBHBIM  aHOJAOM  (pacCMOTpPEeTb Ha  MpUMEpe).
DNEKTPOIUTHIECKOE padUHUPOBAHNUE METAIIIIOB.

35. 3axonsl anekTponusa (00benruHeHHbIH 3aKoH Papajes). Beixon mo Toky.

BHeaynutopHas caMocTosATenbHas pa0oTa OOYYaroIIMXCS OCYIIECTBISIETCS B BHUIE
M3YYEHHUS JIUTEPaTyphl 10 COOTBETCTBYIOLIEMY pa3iey ¢ MpopaboTKoil MaTepuana; ohopMIeHHUS
OTYETOB I10 JIA0OPATOPHBIM PadOTaM U BBHITIOJHEHHS TOMAIIIHUX 3a/1aHUH.

BapuaHThbl TEeMaTHYECKHX JOMALIHUX 3aJaHUH /Il BHEAYAUTOPHO! CaMOCTOATEIbLHOM
pPadoThI CTYIEHTOB 110 TeMaM

Jlomaninee 3aganue Ne 1
10 TeMe «XHMHYeCcKasi TEPMOAUHAMHUKA»

3ayaya Nel

Jns peakunnt CHa )y + CO2 () = 2 CO ) + 2 Ha (1) onpenenute BO3MOXKHOE HalpaBIeHUE
CaMOTIPOM3BOJILHOTO TEYEHHUSI PEAKIMU MPH CTAHAAPTHBIX YCIOBUAX M Mpu Temmeparype T =
927 °C, ecrm TennoBoii >3hdeEKT peakiuy 10 3aJaHHOI TEMIEpaTyphl He H3MEHHUTCS. YKaKUTe: a)
BBIJICIISIETCS] FJT TIOTJIOMIAETCSI SHEPTHs B XOJI€ peakluu; 0) MPUUYNHY HAiJIEHHOTO W3MEHEHHUS
sHTponuu. PaccunTaiite Temneparypy Hauana peaxkiuu.

3agauga Ne2

Boruucnure teroBoit  addext peakuun: CaCz ) + 2 H20r = Ca(OH)2 ) + C2Hz (v,
MOJIB3YSCh CTAaHAAPTHBIMH TEIIOTAaMH 00pa30BaHMsI pearupyronmx BeniecTB. CKOIBKO TETIOTHI
BBIJICJIUTCS MJTH TIOTJIOTUTCA TIpu oOpazoBanuu 2,24 1 C2Hz?

3amada Ne3

ITo TepMOXUMHUYECKUM YPaBHEHUSIM PAaCCUMTANUTE TEIUIOBOM A (PEKT peaKIiu:
Ho@ + CO2@r) =CO () + H2 Oy Tepmoxumudeckue ypaBHCHHS:

a)How) +7% 02 =H20 (), AH = -241,9 xJIx;

6)2COr +020)=2C0O2 ), AH =-566,2 x/Ix.



Jlomamnee 3aganue Ne 2
o TeMe «XUMHYECKAsd KHHETHKA»

3anaua Nel

Peaknmst mporekaer no ypaBuenuto: Oz ) +2 CO y =2 CO2 (. HauanbHbIe KOHIIEHTpALIUN
pearupyromux emectB paBHbl: [O2] = 1,2 monb/11, [CO]= 0,8 Mosb/m1. Bo cKOJIbKO pa3 ©3MEHUTCS
CKOPOCTb MPsIMOM peakiuu, korja npopearupyet 30% CO? Bo ckoybKo pa3 U3BMEHSITCS CKOPOCTH
IpPUMOM M 00paTHOM peakiuu, ecIl YBEIHUUTh AaBJICHUE B cCCTEME B JBa paza?

3asaya Ne2

Tpu Temneparype 40 °C HeKOTOpOE KOIMUYECTBO BENIECTBA BCTYIACT B PEaKIHIO 32 20MHH.
Paccuuraiite Bpemsi, Ipy KOTOPOM 3TO >K€ KOJIMYECTBO BEIECTBA BCTYIUT B PEAKLHUIO MPHU
temneparype 200 °C, eciu TemmepaTypHbIH KO3(p(OHIHMEHT CKOPOCTH peaKiMu paBeH 2. Bo
CKOJIBKO Pa3 U3BMEHUTCS IIPU 3TOM CKOPOCTh PEaKIHU?

3agaua Ne3

Haiinure HavanmpHble KOHIICHTPALIMM HCXOJHBIX BEHIECTB M KOHCTAHTY pPaBHOBECHUS
peakiuu: Fe ) + H20 ) = FeO () + Hz (1), eciiu paBHOBECHBIE KOHIIEHTPALIUU PEarupyroIux
BemiectB paBHbl: [H20]=0,3momw/m1, [Hz2] = 0,4 Momb/m1.

3anaya Ne4

Hns peakuuonnoii cucremsl: CO ¢y + H20 ) = CO2 ry + Ha () HauvanpHbIE KOHLIEHTPALUH
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 Monp/n. Onpenennure KOHLIEHTPALMKA BCEX BEUIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3anaya NeS

Bripasurte uepe3 KOHLIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMNX PEAKIIUMN:

N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzxry +C =2 COq), AH =+160,5 xJ1x;
COw +H20p) =CO2 ) +Haw, AH=-41,1 xJIx.

VYKaxuTe HanpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS O3THUX pEakUMil: a) Tpu
MOHIKEHUU TEMIEPaTyphl, €cli JaBJeHHE MOCTOSHHO; O) MpH MOBBIIICHUH IAaBJICHUS, €CIH
TeMIiepaTypa MoCTOsIHHA.

Jlomamuee 3axanue Ne 3
no reme «PacrBopbn»

3amaua Nel

B kakom obGbeme Boabl cienyeT pactBoputh 1351 SnCly ams momyuenus 3M pactBopa
xnopuzaa onosa (1) ¢ mmotHocThIO P = 1,405 T/™MA?

PaccumnraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3anaya Ne2

3aKOHUNTE MOJICKYJISIPHBIC WM HAIMIIUTE COKPAIICHHBIC WOHHBIC ypaBHEHUS PEaKIUil
B3aMMOJICHCTBHSI CIIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3agaya Ne3

CocTtaBbTe 10 1Ba MOJICKYJISIPHBIX YPAaBHEHUS PEAKIIUH K CIIETYIOIIUM HOHHBIM:

Ba?* + CrOss — BaCrOq;

NHs* + OH — NHiOH;



ZnS + 2H*—Zn* +HS

3agauda Ned

Boruncnute pH 0,05M pactBopa cepHO KUCIOTHI.

3agaua Ned

Kakue w3 crnepyromux coseir moasepratorcst ruaponusy: NaxSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHBIC YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOIIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI TUX COJIEH?

3anauda Neb6

Haitnure npoussenenue pacrsopumoctu POClz, eciiu B 200 M Bojbl pactBopsiercs 2,17 ¢
3TOr0 COEIUHEHUSI.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE IIPOLIECCHI»

3amaua Nel
[TonGepure KO3IPGUIUEHTH B YPABHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

VYKaxuTe TUI KaXKJI0H peakivu.

Paccuunraiite 35eKTPOABMIKYIIYIO CHIIY M ONpPEAEIUTE HAIpPaBJICHHE CaMOIPOU3BOIHHOTO
NPOTEKaHUs TMEepBOM peakuud TMpPU CTAHAAPTHBIX  YCJIOBHUSAX, HUCIHONB3YS 3HAYCHUS
OKHUCJIUTEIILHO-BOCCTAHOBUTEIHHBIX ITIOTCHITHAJIOB:

HJ] + H3POs — J» + H3POs + HO

HNO, — HNOsz + NO + H0

H[AuCls] + H202 + NaOH — Au +NaCl +02 + H20

NHsReOs +Hz — Re + NH3z; + H20

KBrO —- 0O + KBr

3asaya Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnOs + NaNO, + H0—

NaCrO, + H20, + NaOH —

Bi(OH)s + NaS0g+ NaOH —

BioOz + C —

Mg + HNOs (pae) >

3amaua Ne3

Jlaubl 1Be okucnutenbHOo-BoccTaHoBUTeNbHbIE mapbl: KNO2, KNOs; u Pb(NOz)2, PbO>.
[Tonb3ysick  TaOnuIeil CcTaHAAPTHBIX  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  MOTEHIIUAJIOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazanHou cpee (HNOs). Paccuuraiite 3HaueHne
ANEKTPOABIKYILEH CUIIBI PEAKIIUH.

JlomamHee 3aganue Ne 5
o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

3amaua Nel
CocTraBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHHS JJIEKTPOIHBIX IMPOIIECCOB M MOJIEKYJSPHOE

ypaBHEHHE TOKOOOPA3YIOIIeH peakiluu, MPOTEKArOIIeH Mpu paboTe TrajbBAHHUYECKOTO DIIEMEHTA
Co/Co(NO3)2 //  AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3jeMEHTa TNpHU
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB MOTEHIIMAT aHOIAa PABHBIM CTAHJAPTHOMY 3HAYCHUIO, PACCUMTANTE KOHIICHTPAIHIO
KaTHOHOB MeTajlla B KaTOJAHOM pacTBope, mpu KoTopoit DJIC raibBaHHUECKOTO 3JIEMEHTA
ymenbmutcs Ha 0,02B.

3agaua No2

[MpuBenuTe CXEeMbl 3JEKTPOIHBIX TPOIECCOB M MOJICKYJSIPHBIC YpPaBHEHHS pEaKIui,
MPOTEKAOIIUX TPH AIEKTPOXUMHUYECKON Koppo3uu raibBanonapel  Co/Ni: a) B kucioii cpene; 0)
BO BJI&KHOM BO3JIyXe€.



Omnpenenurte yObUTb MacChl aHOIA TIPH KOPPO3UH B KUCIIOH cpene 3a 20 MUH, €CIH CKOPOCTh
kopposuu cocrabmia 0,01 r/4.

3azaga Ne3

CocTaBbTe 3J€KTPOHHO-UOHHBIE YPAaBHEHHS JIEKTPOIHBIX MPOLIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKLIUH, IPOUCXOASIICH MTPH JIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs.

Brruncnute gaktuyeckoe KOJIMUYECTBO METallja, MOTYYEHHOTO Ha KaTo/Ie MPH 3JIEKTPOJIU3e
Co(NOg)2, eciu 3JIeKTpOIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasmia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE MPHUYMHBI YMEHBIICHUS BbIXOJAa MeETajula IO CPaBHEHUIO C
pacueTHBIM.

KoHTpOoJIbHBIE BOIIPOCHI 110 TEMAM

KoHnTpoJibHBIE BONIPOCHI 110 TeMe «XMMHYeCKasi TePMOAUHAMHUKA»
OCHOBBI XMMHYECKON TEPMOJUHAMUKHU: TOHSATHE CUCTEMBI, BUABI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIMH COCTOSTHUSL CUCTEMBI.
Buytpennss sueprusi. Pabora. Terora.
[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).
OHTanbnMs Kak QYHKIUSA COCTOSHUS CUCTEMbI. DHTANbIINA 00pa30BaHMsl BELIECTBA.
TermoBoit ekt xumuueckoil peakuuu. DakTOphl, BIUSAIONIME Ha TEIUIOBOH 3(dekt
XUMHUYECKON PEaKILIHH.
Tepmoxumus. 3akoH ['ecca.
CnencrBus u3 3akona ['ecca.
OHTponHs Kak (PYHKIHSI COCTOSIHUSI CHCTEMBI.
0. Bropoli 3aK0H TEPMOIUHAMUKH.
11. Tperuii 3aK0H TEPMOJIUHAMUKH.
12. DOmneprus ['n66ca.
13. HanpasneHnue caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oakrwdE

B2 oo~

KoHTpoJibHBIE BOIIPOCHI 10 TeMe «XMMHUYeCKas KHHETHKA)
Xumnyeckas KuHeTHKa. CKOPOCTh XUMUYECKOW PEAKIIMU U METO/IbI €€ PETYJINPOBAHHUS.
BrusiHue KoHIIEHTpAIMK Ha CKOPOCTh XMMUYECKOM peakIuu (3aKOH JEeHCTBYIOMINX MacC).
Bnustaue Temneparypsl Ha CKOpOCTh XxUMHUUeckoi peakiuu. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHHI AppeHunyca.
OHeprus akTUBaLlUU. Y paBHEHNE AppeHuyca.
Teopus nmepexoqHOro KOMIUIEKCca. DHEpreTuyecKas guarpamma.
Kpusas MakcBenna — bonbpiimana. DHepretuueckuit 6apbep.
Karaimmtnueckue cucTemsl.
Binsane karanusaropa Ha CKOPOCTb XMMHUYECKOM pEaKIUu.
0. T'oMOreHHBIH U TeTePOTEHHBIN KaTaju3.
1. KonebatenbHble peaklny.
12. Xwummueckoe paBHOBecue. OOpaTuMble M HEOOPATUMBIE PEAKIINH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.
14. Cwmemenue xumuueckoro pasHoBecus. [Ipunnun Jle-IlaTenbe.
15. BnusHME KOHLIEHTpPALUH, ABICHHUS U TEMIIEPATYPHI.

RBOoOo~NO~WNE

KonTtpouabHbie Bonpocsl 1o Teme «PacTBopbn»
[TonsiTe pactBopa. PacTtBopuMocTs BeniecTBa. PactBopumocTs rasa.
2. PactBopbl. CriocoObl BBIpaKEHHsS KOHIEHTpALMK PAacTBOPOB (MaccoBas J0JIsA, MOJSpHas
KOHLEHTpALUs, MOJISIpPHAsl KOHLIEHTPAallKs SKBUBAJIEHTA, MOJIbHASL IOJISl, TUTP).
Komuratusasle cBoiicTBa pacTBOpoB. MaeanpHelil pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30yuinockonnueckuii 1 KpUOCKOITUYECKUH).

=

w



Ocmoc. Ocmotnueckoe naBieHue. Cxema oCMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEIIECTB.

7. VoHHasg Teopusi KHMCIOT U OCHOBaHMH AppeHuyca. OCHOBHBIE NOHSTHSI U IIOJOKECHUS
Teopun AppeHuyca.

8.  Jluccommarus KHCIOT, OCHOBAaHHWHA U COJIEW C TOYKU 3PCHHSI MOHHOU Teopuu AppeHuyca
(Tpumepsr).

9.  Crenens nucconuanuu. CHIBHBIC U C1a0bIe JIEKTPOJINTHI.

10. [duccoumanus ciaObix 35ekTpoanuToB. KoHcTaHTa Tucconuanum.

11. 3axon paz6asienus OcTBanbaa.

12. Peakmuu MOHHOTO OOMEHA MEXIY AJICKTPOJUTAMU (HA MPHUMEpPE pPeakIuid oOpa3oBaHUS
c11aboro IEKTPOSIUTA, OCAKA U Ta3a).

13. IIpousBeneHue pacTBOPHUMOCTH.

14. HonHoe npousBeneHue BoAbl. BoOpoaHbII U T’HAPOKCUIIBHBIN TOKa3aTEeNu.

15. Twuaponms coneid. TUnbI rTUAPOIN3A CONCH.

16. KonuyecTBeHHBIE XapaKTEPUCTUKHU MPOLIECCa THIAPOIH3A.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIN3A.

o o

KonTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepcHbIX CUCTEM.
Kommonmaeie pactBopsl. JInoduinsHbie 1 JTMOGOOHBIE KOJUIOUIHI.
CrniocoOsl motyueHus: KOJUTOUIHBIX PACTBOPOB.
CrpoeHune KOJJIOUIHBIX YacTHII.
IIpaBuio @asinca — [leckona.
Y CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsmus nuopunbHbIX U TMO(OOHBIX KOIOHIOB.
CenuMeHTaIMs KOJUTOUIOB.
Koarymsius KoIIouIHbIX pacTBOPOB 3IEKTPOTUTAMH.
[IpaBuno tlyneue — Napau. Koarynupytomias cnocoOHOCTb.
OnTHyeckue CBONCTBA KOJIOUIHBIX PACTBOPOB.
DNEeKTPUUYECKHE CBOMCTBA KOJUTOMAHBIX PACTBOPOB.

P PP OOO~NOUOITWNPE

[EEN
w

KouTtpoJbHubie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»
OCHOBHBIE NOHATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.
OKHUCIIUTEIHLHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA BCUICCTB.

Baxneiiine okMCIUTENN U BOCCTAHOBUTEIH.

Tunsl OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIU (IPUMEpHI).
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBINA MTOTEHITUA.

VYpaBuenue HepHcra.

CocraBneHne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIM.
HanpaBneHHe OKHCINTCIIbHO-BOCCTAHOBHUTECIIbHBIX pCaKHHﬁ.

ONoGa~WNE

KouTpoJibHbIe BOPOCHI 0 TeMe «JIeKTPOXUMHYECKHE CUCTEMbD)
DnexTpoxuMuueckue cuctembl. Kimaccuduxarus 3neKTpoXUMHUYECKHX TIPOIIECCOB.
DIIEKTPOXUMHUYECKHUE TTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE pa3/iesia «METaJll — PaCTBOP».
l"anpBannyeckuii aaemeHT Janmais — Skoowu.

DJIEKTPOABUKYIIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne plIeKTpOAHBIX MOTEHUUAIOB. P CTaHZAPTHBIX 3JEKTPOIHBIX IMOTEHIIMAJIOB.
CBolicTBa METAJUIOB B COOTBETCTBUHU C MX MOJOKEHUEM B PSIAY HAMPSHKEHUM.

VYpasuenue Hepucra.

DNEeKTPOJIN3 PacIIaBOB M pacTBOPoB. KaToiHBIE M aHOTHBIE TTPOLIECCHI.

8. O6benunenHsit 3akoH ®apajes. Berxos mo Toky.

agrwbdE
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10.
11.

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

Koppo3sus metamnos. Knaccudukanus Koppo3rOHHBIX MPOLIECCOB.

Xumuyeckasi Koppo3usl.

DNEeKTPOXUMHUYECKas KOPPO3Hsl. AHOJIHOE OKHMCIIEHUE MeTaJljla ¥ KaTOAHOE BOCCTAaHOBJIECHUE
OKHCIIUTEJISL.

[Tpumepsl KOPPO3UK B KUCTION cpeie U aTMOC(HEPHON KOPPO3UH.

CKOpoCTh KOPPO3HH.

3amuTa METaUIOB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.

XUMHUYECKUE UCTOYHUKH TOKa. ["ajbBaHUUYECKUM JIEMEHT.



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHHUs MPOMEKYTOUYHOMN aTTecTAlUH
[TpoMexyTodHast aTTeCTAlMsI UMEET IEIbI0 ONMPENCTUTh CTECIIeHb JOCTUKCHHS 3aIUIAHUPOBAHHBIX PE3yJIbTAaTOB OOYUYCHHsI 1O AWCIMUILIHHE 32
OTIpe/ICIICHHBIN MepUO O0yUCHHUS.

a) l'[.na}mpyeMble pe3yJabTaThbl oﬁyqem/m H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTOqHOﬁ aTrrecramum:

Kon
WHIUKATOpa

Nuaukarop qoCcTHXREHUS
KOMIIETCHIINU

OneHouHble CpeacTBa

OIIK-1 Cnocoben peuiats 3aaavdu npodwccnonam,ﬂoi?l ACATECJIbHOCTH, IIPUMEHASA METOAbLI MOAC/IMPOBAHUA, MATEMATHYCCKOI0 aHaJ/iu3a,

€CTECCTBCHHOHAYYHBIC U oﬁmennmeﬂepnble 3HAHUA

OIIK-1.1

I/ICHOHBBYCT C€CTCCTBCHHOHAYYHbIC
3aKOHBI U IMPUHIHUIIBI TP PCIICHHUN
MMPAaKTUYCCKUX 3aaa4d

w N

9.

Hepeqenb meopemuuecKux 60npoco8 K IK3amMeHy.

. OcHoBHBIE IIOHATHA U OIPCACIICHUA XUMHYECKOM TCPMOANHAMUKHU. HepBbIﬁ 3aKOH

TCPMOAUMHAMHKH.

. TerumoBoii a3 ekt xumudeckoi peakmun. 3aKoH ['ecca u CIEICTBUS U3 HETO.

Pacuer TeroBoro a¢gdexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.

. TenmoBoii 3 ekt pacTBopeHus BeulecTB B Boje. [Iporecc pacTBOpeHMs] KPUCTAITMUECKUX

BellecTB (coleit) B BOJIE.

. Bropoii 3akoH TepmonuHamMuku. DHTponus. Pacuer M3MEHEHMs] SHTPONMU B PE3YNbTaTe

peakunu. KauecTBeHHOE OlpesieieHne 3HaKka AS?L.

Oueprust [ m606ca. Kpurepuit camonpon3BoJIbHOTO MTPOTEKAHHUS MTPOIIECCOB.

Pacuer u3menenus sHeprun ['m66ca B pe3yiabTaTe XUMHUYECKUX pPEaKIHid. DHTpOMUitHOE
ypaBHEHHUE U ero aHanu3. Temrneparypa paBHOBEpOsATHOCTHU (KpuTtnueckas) Txp.

. CocTosiHME XMMHUUYECKOTO paBHOBECHUA. YciaoBue XUMHYECKOTO paBHOBECHUA. Koncranrta

paBHOBECHSI.
CBsI3b KOHCTAHTBI PABHOBECHS C U3MEHEHUEM TEPMOJMHAMUYECKUX (QYHKIUN B pe3yabTare
peakuuu. BnusHue Temneparypsl Ha KOHCTaHTY paBHOBECHS.

10. IMpunnun Jle-llarense. Onpenenenne HanpaBiIeHNUs CMELICHNSI XUMHUUECKOTO0 PaBHOBECHSI.
11. CxopocTb XMMHUYECKOM peakluu: CpelHss U MTHOBEHHAas (MCTUHHAs). 3aKOH JeWCTBUA

MaccC aJjid rOMOI'€HHBIX pCaKHHﬁ.

12. 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW pEakIMd OT KOHIICHTPAI[MH pPEarcHTOB. 3aKOH

JEHUCTBHS MaccC A1 TOMOTE€HHBIX U reTCPOTrCHHBIX peaKuHﬁ. ®du3nuecKuil CMBICII KOHCTaHTHI
CKOPOCTH XHUMHYISCKOM PCaKuu.




Kon
AHAUKATOPa

Nupukarop qocTuxeHust
KOMIIETCHIIUU

OneHouHble CpeacTBa

13. Kunernka oOpaTUMbIX XUMUYECKUX peakuuil. Kunernueckoe ycnoBue paBHoBecusi. CBA3b
KOHCTaHThl PaBHOBECHUS C KOHCTAHTAaMH CKOPOCTEN IPAMOM U 0OpaTHOM peaxIuii.

14. BnusHue TemnepaTypbl Ha CKOPOCTh XuMudeckoid peakiuu. [Ipasuno Bant-I'odda.

15. 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEaKLMU OT TeMIIepaTyphl. Y paBHEHHE AppeHuyca U
ero MpUMEHEHHUE IS pacueTa YHEPTUU aKTUBAIMH 110 U3BECTHOMY COOTHOIICHUIO CKOPOCTEH
XMMHUYECKON peakLuy MPH JBYX pa3HbIX TeMIlepaTypax.

16. AKTHUBUpPOBaHHBIN KOMIUIEKC. DHEPTUS aKTUBALIHH.

17. Karanmu3aTopsl U UX BIHMSHHE KaTaIW3aTOPOB HA TEPMOJIMHAMHKY PEAKIIUH, KOHCTAHTY
CKOpPOCTH M KOHCTAHTY paBHOBeCHs. | OMOTr€HHBIN U reTepOreHHbI KaTaius.

18. PactBopbl. CiocoOBI BBIpa)KEHHSI COCTaBa PACTBOPA, BUABI KOHIIEHTPAIIHHA.

19. Onexrponutuyeckas nuccoruanus. Cxembl AUCCOLMAIMUM KPUCTAJUIMYECKUX BEILECTB C
MOHHOU CTPYKTYpPOH U HOJIAPHBIX MOJIEKYIL.

20. Crenens auccouunanuu. Kiaccuduxanuus 3JeKTpOIUTOB 110 CTENIEHU Aucconnanuu. Teopus
AIIEKTPOIIMTUIECKOH TUccoanuu AppeHunyca.

21. Jluccoumanus caaObIX »BJIEKTPOIUTOB (IpUMEpPhl WX CTYNEHYATOW AHUCCOIHAILINN),
KOHCTaHTa JUCCOIMaIuu. 3akoH paz0asiienust OCcTBaibaa.

22. Peakuuu MOHHOTO OOMEHA, peakMK HeTpanu3auu (pacCMOTPETh Ha IPUMEPax).

23. Huccoumarus Boasl. Bogopoaustii pH u ruapokcmnbhenii pOH nokasareny.

24. Peaxuuu ruaponusa cosieil. Tunsl ruaponusa (¢ npumMepamu).

25. CreneHb ruipoin3a, KOHCTAaHTa THAposn3a. CMeleHrne paBHOBECHS MTPOIecca THAPOIIN3aA.

26. OBP: ocHoBHble moHsATHS U omnpeneneHus. Kmaccudukamus OBP  (paccmoTpers Ha
npuMepax).

27. CtaHAapTHbBIM SJIEKTPOAHBIN mMoTeHUMan. Psan HampsbkeHM MeTamuioB. 3aBHCHMOCTb
AIIEKTPOAHOTO MOTEHIIMAIA OT pealIbHBIX YCIIOBHH. YpaBHeHHe HepHcTa.

28. XuUMHUYECKUI UCTOYHUK TOKA — rajJbBaHMUYECKUI 3JIEMEHT: CTPYKTypHas cxXema, KpaTkas
3allUCh, OKHCIUTEIHHO — BOCCTAHOBUTENbHBIE TMpolecchl Ha snektpoxax u JJIC
rajlbBaHUYECKOT0 JIEMEHTA.

29. Xumuueckas KOppo3usi METAJLIOB U €€ BUBI (C IPUMEPaMHu).

30. DnexTpoXuMHUYecKas KOpPpO3US METAUIOB W €€ BHJbL. JEKTPOJIHBIE IPOLECCH B
KOPPO3HMOHHOM MHKPO3JIEMEHTe (PacCMOTPETh Ha MIPUMEPAx B pa3HBIX cpeliax).

31. Metozp! 3alIMTHI METAJUIOB OT KOPPO3UH (C IPUMEPaMH).

32. 3amTHBIE MeTaNIMYeCKHe TOKPBITHSA. CXeMBI  JJIEKTPOXHMHUYECKOH  KOppO3HU
OLIMHKOBAHHOT'O U JIY>)KEHOT0 XeJie3a B KHCIION Cpejie.




Kon
AHAUKATOPa

Nupukarop qocTuxeHust
KOMIIETCHIIUU

OneHouHble CpeacTBa

33. DnexTposu3 pacIiaBOB C MHEPTHBIM aHOAOM. DJIEKTPOJIU3 PACTBOPOB C MHEPTHBIM aHOI0M
(Tmocne10BaTeILHOCTH AJCKTPOIHBIX MpolieccoB). [IpuBecTH mpuMepsl.

34. DnekTpoiu3  pacTBOPOB C  AaKTHUBHBIM  aHOAOM  (pacCMOTpPeTh Ha  MpUMEpE).
DeKTpoIuTHYECKOE pa) UHUPOBAHHUE METAJIIIOB.

35. 3akonHbI anekTposn3a (00beAMHEeHHBIN 3aKkoH Dapanes). Beixoa mo Toky.

OIIK-1.2

Pemaer CTaHJapTHBIC
npodecCHOHATBHBIE — 3aa4ll  C
NPUMEHEHHEM  OOIIEHHKCHEPHBIX
3HaHUHI

Ilpumepnuvle npakmuyeckue 3a0anus 01 IK3aAMeHa:

1. Belpa3uTe yepe3 KOHLIEHTpALMKM PEareHTOB KOHCTAaHThl PaBHOBECHSI CIEAYIOIIUX PEAaKIIUM
Now + 3 How) = 2 NH3z), AH = -92,2 xJIx. YKkaxkuTe HampaBlieHUE CMEIICHUS XUMUYECKOTO
PaBHOBECHSI ATHX PEAKIIMIA: a) IPU MMOHKEHUN TEMIIepaTyphl, €CITU JaBlIeHHE TIOCTOSHHO; 0) mpn
TIOBBILLICHUH JIaBIICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

2. Omnpexnenute BO3MOXXHOCTh BOCCTAHOBIICHHS OKcupaa xene3a FesOs yrimepomom mpu
cTannapTHbiX ycioBusix u temmeparype 1100 K. Peakuus BocctanoBineHus Fe3Os: FesOg
+4C) = = 3Few) + 4CO().

3. 3aKOHYUTH YPaBHEHUsI PEAKIUii, HAMKMCAB UX B MOJIEKYJISPHOM U HOHHOM BH/IE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

4. B 2 n pactBopa ruapokcuaa kanbius coaepxurcs 478,8 r Ca(OH),. [InoTHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: ®(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NazxSO3 + H20 —.

6. IlpuBenure cxembl JIEKTPOAHBIX IPOLECCOB U MOJIEKYJSPHbIE YpPAaBHEHUS PEAKIMH,
MPOTEKAIOIINX TPH dICKTPOXUMHUYECKON Koppo3uu raabBanomnapbl Co/Ni: a) B Kucio# cpeze;
0) Bo BinaxkHOM Bo3ayxe. Onpeznenure yoblIb Macchl aHOA IIPU KOPPO3UHU B KUCIIOH cpenie 3a 20
MUH, €CIIi CKOpOCTh Koppo3uu coctauiua 0,01 r/u.

7. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHUS JIEKTPOIHBIX MTPOLECCOB (aHO MHEPTHBIH) U
MOJIEKYJISIPHOE ypaBHEHHE pEaKIuH, NPOUCXOIAIIed mnpu snekrpoimse pactBopa CoSOg.
Boruncnure (akTuyeckoe KOJIMYECTBO MeTalljia, MOJYYEHHOTO0 Ha KaTo/e NMPH 3JIEKTPOJIH3E
Co(NO3)2, eciu 37eKTPOIIU3 TPOBOIMIN B TeueHuH | 4. Beixo MeTasmia mo Toky coctaBuit 85%.
VYkaxuTte BO3MOXKHbIE IPUYMHBI YMEHBIIICHHSI BHIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

8. Kakme wu3 cmemyromux cojeir moasepratorcss ruaponnsy: NaSiOsz. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHbIE YpaBHEHHs THAPOJIM3a COOTBETCTBYIONIMX coiel. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX CONEH?

9. 301 rugpokcuaa Maraus monydeH myrem cmermBanus 0,02 n 0,011. pactBopa MgCl2
n 0,028 11 0,005 H. pactBopa NaOH. Onpenennre 3apsi 9acTHI] TOTYICHHOTO 30715 M HAITAIITATE




Kon

Nupukarop qocTuxeHust

OneHouHble CpeacTBa

WHJUKaTOpa KOMITETCHIIMH
(hopMyITy €ro MHIICIUTHL.
OIIK-1.3 [Ipumensier METO/IbI Ilpumepnvie npakmuyeckue 3a0anus (011 0OMAUWIHUX 3A0AHULL).
MOJICJIUPOBAHUS u 1. dns peakuuu CHs ry + CO2 ) =2 CO (1) + 2 Hz () onipeienute BO3MOKHOE HaIlpaBiIeHUE
MaTeMaTUYeCKOr0 aHalu3a IS | CAaMONIPOU3BOJIBHOTO TEUEHUsl PEaKIMU IpPU CTAHAAPTHBIX YCIOBHMSIX U mpu Temmeparype T

pelmicHud 3aaa4 TCOPETUYCCKOIo U
MMPUKIAAHOI'0 XapaKTepa

=927°C, eciu TeroBoi S3Q(PEKT PeaKIUU 10 3a1aHHON TeMIIEPaTyphl He H3MEHUTCS. YKaKHUTe:
a) BBIJIEJIAETCS WM IOTJIONAETCs SHEPTHUs B XOJI€ peakluu; 0) MPUYUHY HallICHHOTO U3MEHEHUS
sHTponmu. Paccunraiite TeMiiepaTypy Hadajla peakliiH.

2. BpIpa3ute uepe3 KOHIEHTpAllMd pEeareHTOB KOHCTAHTbl PABHOBECHS CIICAYIOIIMX
peakmmii Napy + 3 Howy = 2 NH3p, AH = -92,2 xJIx. Ykaxure HampaBieHHE CMEIICHUS
XMMHUYECKOIO PAaBHOBECHS ITHUX pEaKIMii: a) NPU MOHMKEHUU TEMIIEpaTypbl, €CIIM JaBIICHHUE
IIOCTOSIHHO; O) MpU MOBBIIIEHUN JaBJICHUS, €CJIM TEMIIEpaTypa MOCTOSIHHA.

3. CKOJIIBKO MHJITHIIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI € MIOTHOCTHIO 1,84 /M
notpedyercs ans npurorosienus 2 i1 0,25M pactsopa?

4. Kakue u3 crnemyronmx conedl moaseprarorcs ruapoiansy: NaxSiOs. Cu(NOs).. KBr?
CocraBbTe HOHHBIC U MOJICKYJIIPHBIE YPAaBHEHUS THAPOJIM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HadyeHue pH (< unu> 7) UMEIoT pacTBOPBI 3TUX COJEH?

5. 3ok rEaPOKCHIA MarHus noiydeH myreM cmemuBanus 0,02 i 0,011, pactBopa MgCl2
u 0,028 1 0,005 1. pactBopa NaOH. Onpexnenure 3apsi 4acTUI] MOJTy4E€HHOTO 30J1 U HAITUIINTE
(hopmyy ero MUIIEIUIBI.

6.  PaccuuraiitTe = BNEKTPOABIKYLIYIHO  CHJIy W ONpEAEIUTEe  HalpaBlIeHUE
CaMOIIPOU3BOJILHOTO IPOTEKAHUSI PEaKUU IPU CTAaHAAPTHBIX YCIOBHSX, UCIIOJIBb3Ys 3HAUEHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX MoTeHIManoB HJ + H3PO4 HsPOs +
H20.

7. IlpuBeauTe cXeMBbl JIEKTPOJHBIX MPOLECCOB U MOJEKYISIpHbIE ypaBHEHMs PEAKIMH,
MPOTEKAIOIINX TPH dICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B Kucioi cpexe;
6) Bo BiIaxkHOM Bo3ayxe. Onpenenure yobUIb MAacChl aHO/A IPU KOPPO3HUHU B KUCIOi cpene 3a 20
MUH, €ClIi CKOpOCTh Koppo3uu coctasuiua 0,01 r/u.

8. CocTaBbTe MEKTPOHHO-MOHHBIE YPAaBHEHHUS HJIEKTPOAHBIX MPOLIECCOB (aHOA WHEPTHBIN)
Y MOJICKYJISIPHOE YPaBHEHHE PEaKIUy, TPOUCXOIIIeH TpH dekTponu3e pactBopa CoSOs,
Brruucnute pakTuyeckoe KOJIUYECTBO METAJIA, TOJyY€HHOT'O Ha KaTo 1€ MPH JIEKTPOIN3e
Co(NO3)2, eciu 37eKTPOIIU3 TPOBOAMIN B TeueHuH | 4. Beixoa MeTasmia mo Toky coctaBuit 85%.
YKkaxute BO3MOKHbIE TPUUMHBI YMEHBIIICHHsI BHIX0/1a METaJIJIa 110 CPABHEHUIO C PACUETHBIM.

— JZ +




0) [lopsinok nmpoBeeHUsI MPOMEKYTOUYHOMH aTTeCTANMU, TOKA3aTe/H U KPUTEPUH
OlleHUBAHUS:

[TpomexxyrouHast arrectanmus Mo AucCHUIUIMHE «OOmas M HeopraHWYecKas XHUMUS»
BKJIIOUAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOLITUMUCS
3HAHWHA, W TPAKTUYCCKUE 3aJaHWs], BBIABISIONINE CTEHCHh CHOPMUPOBAHHOCTH YMEHUU U
BJIQ/ICHUM, IPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH MO0 JaHHOM TUCHMIUIMHE HMPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Iloxka3aTeu U KPUTEPUHU OLlEHMBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — oOyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET MPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUSX HOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEAHHA YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKU, HETOYHOCTH, 3aTPyJHEHHSI TP aHATTMTUIECKHUX OepaIHsIX, IEPEeHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0JI¢ KOHTPOJIBHBIX MEPOTPHUATHI
JOTYCKAIOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHUH, HAaBBIKOB,
0OyJarOIIMICS HWCIBITHIBACT 3HAYUTEIBLHBIC 3aTPYAHCHHUS TIPU ONCPUPOBAHWM 3HAHUSAMH U
YMEHHSIMH TIPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

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

— Ha OLEHKY «HeYAOBJIeTBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXET IMOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEICHHS W OOBACHEHHS WH(GOpMAIMKA, HE MOXET IOKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



