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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

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

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
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 2030 - 2031
y4eOHOM roly Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyH1TaMEHTaJIbHBIX 3HAHUN B 00JIaCTH COBPEMEHHON XUMUU, BKIIOYAIOIINX OCHOBHBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHHUH CIICIUANBHBIX JUCIUIUIMH U albHeHIIel NpakTHUeCcKon
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 HE0OXO0AUMBI 3HaHUS (YMEHUS, BIAJCHUA),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3onacHOCTb KU3HENEATEIBHOCTH

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

OCHOBBI METAJUTYPTHYECKOTO IIPOU3BOCTBA

®dusnyeckas XUMus

Marepuanosenenue

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus!

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

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
peIIeHNs 3a]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

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

— ayauTopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

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

— B popme npakTudeckoil moaroroBku — 0 akai. yac;

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

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas X
KOHTaKTHas padora g QE) dopma TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
3 . g g paboThI MIPOMEKYTOUHOH
Jex, | @0 [ WPAKT. | =g aTTeCTalnuu
3aH. 3aH. | O &
1.
- oopmiIeHHE
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
CaMOCTOSITENIEHOE VYerHbl onpoc.
U3y4YeHHE
y4eOHO u
HAay4YHOU
JITEPATYPHI.
- oopmieHHE
oTYeTa 1o
nmabopaTtopHoOit
pabore;
1 - perieHne 3amura
JIOMAIIHETO naboparopHoi OIIK-1.1,
1.2 Xumnueckas KHHETHKA 3 2 10 3agaHus Ne 2; pabotsl. [lomarHee OIIK-1.2,
- 3amadue Ne 2, OIIK-1.3
CaMOCTOSITEIIbHOE YcTHBI ompoc.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JIUTEPATYPHI.
- ohopmieHme
oTYeTa 1o
nmabopaTtopHoOit 3ana .
SoTe: nabopatopHoi OIlK-1.1,
1.3 PactBOpHI 13 4 10 pabore; pabotsl. Jlomaminee OIIK-1.2,
- petueHue 3aganue Ne 3. OIIK-1.3
JIOMAIIHETO YcTHBI onpoc.
3aganus Ne 3;




CaMOCTOATCIbHOC

H3y4YCHUE
yueOHOH U
HayJHOU
JIUTEPATypPHI.

1.4 JTucriepcHble CUCTEMBI

10

CaMOCTOATCIIBHOC

- oopmieHHE
oTdeTa 1o
1ab0paToOpHOi
pabore;

n3y4yeHue
yueOHOW U

Hay4YHOU
JIUTEPaTyphL.

3amura

- nabopatopHoOn
paboThl. YCTHBIN

orpoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

- oopmieHHE
oTYera o
nabopaTtopHoOH
pabore;

- pemeHue
JIOMAIIIHETO

CaMOCTOSITENBHOE
n3y4yeHue
y4eOHOH
HaY4YHOU
JIUTEPaTyphl.

3amuTa
1a00paTOpHOI

3aganus Ne 4; pabotsl. JJomariHee

3amadue Ne 4.
VYcTHBIH ompoc.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

52

- oopmiIeHHE
oT4eTa Mo
nabopaTopHOi
pabore;

- pereHue
JOMAIITHETO

CaMOCTOSITEIbHOE
U3y4YCHHE

y4eOHOH
HAay4YHOU

JIUTEPATypHI.

3amura
nmabopaTopHOi

3amanus Ne 5; pabotsrl. JlomarmrHee

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

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHo4HbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 0O0ecieYeHUue TN CHMIIUHBI

a) OcHoBHas JUTEpaTypa:

1. VBanos, B. I'. OcHoBbl xumui : yuebnuk / B. I'. iBanos, O. H. 'eBa. — Mocksa :
KYPC : UH®PA-M, 2025. — 560 c. - ISBN 978-5-905554-40-7. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.ru/catalog/product/2168867 . — Pexxum moctyma: mo moimucKe.

2. MapteiHoBa, T. B. Heopranuueckass xumus : yueOnuk / T. B. MapteinoBa, 1. 1.
Cynonuuxkas, FO. C. AreeBa. — 2-e u3., uctp. u gon. — Mocksa : UHOPA-M, 2023. — 348 c.
+ Jlon. MaTepuansl [ DnekTpoHHbIH pecypC]. — (Bricuiee oOpazoBanue: bakanaspuar). — DOI
10.12737/1860987. - ISBN 978-5-16-017553-9. - Tekcr : onekrponsbid. - URL:
https://znanium.ru/catalog/product/1860987 . — Pexxum mocTyma: mo moImucKe.



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

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Maxotkuna, E. C. Ilpaktukym mo oOmieli ¥ HEOPraHMYECKONM XHMHUH : ydeOHOe
nocobue. (4. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Maraurtoropck : MI'TY, 2016. - 1
anmektpod. ont. guck  (CD-ROM). - 3Barn. ¢ turyn.  o9kpanma. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekr. - Tekcr
AJIEKTPOHHBIN. - CBeleHust 1ocTymHbl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBops! : yueOHoe nmocodbue / E. C. Maxorkuna, M. B. Illy6una,
C. A. KpbutoBa ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 anextpon. onrt. guck (CD-ROM). -
3ar. ¢ Tutyi. 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
MaxkpooObeKT. - TeKCT : aeKTpoHHbIH. - CBeaeHus goctynHsl Takke Ha CD-ROM.

3. Maxorkuna, E. C. XuMmuueckue 31IeMEHTHI M MUHEpalibl B Omocdepe : ydeOHOE
nocodbue / E. C. Maxorkuna, M. B. lly6una ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anekTpoH. onr. jguck (CD-ROM). -  3arm. ¢ Turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekt. - TekcT :
ANIEKTPOHHBIN. - CBenenus poctymnssl Takke Ha CD-ROM.

4. Maxortkuna, E. C. Kiaccuueckne merompl aHanmsa : ydeOHoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - MarauTtoropck : MI'TVY, 2016. - 1 a51eKTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469. - MakpooOsekT. - Tekcr
AJIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

B) MeToanuyeckue ykasaHus:

1. Maxotkuna, E. C. Ilpaktukym no oOmieli ¥ HEOpPraHMYeCKOM XHMMHUH : y4deOHOe
nocobwue. (4. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
anektpoH. onr. jguck (CD-ROM). -  3Barm. ¢ turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooobekT. - Teker :
ANEeKTPOHHBIN. - CBeeHus qoctymnHbl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. Komnonano-nucnepcuslie cuctemsl : npaktukyM / E. C. MaxoTkuHa,
M. B. llly6una ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 anektpon. ont. auck (CD-ROM). -
3arn. ¢ Tatyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363. -
MaxkpooObeKT. - TeKCT : 31eKTpoHHbIN. - CBeaeHus AocTynHbl Takke Ha CD-ROM.

3. MaxortkuHa, E. C. PacTBOpPBI 2JI€KTPOJIUTOB U HEAJIEKTPOJIUTOB : yueOHOE
nocodue / E. C. Maxotkuna, M. B. Illyouna, C. A. Kpsutoa ; MI'TVY. - MarauTtoropck,

2012. - 87 c. : Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 . -
MaxkpooOBbeKT. - TEKCT : 2IeKTPOHHBIH.

4. MaxotkuHa, E. C. Dnements! V-VIII rpynn nepuoandeckoit cuCTEMbl XUMHUUECKUX
anemeHnToB J. 1. Menpneneesa : nabopatopsslii npaktukym / E. C. MaxoTtkuna, M.

B.IIy6una ; MI'TY . - Marautoropck : MI'TY, 2018. - 1 snektpon. onT. auck (CD-ROM). -
3ari. ¢ TuTYyA. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHuoe o0ecnieueHune

HanmenoBanue

1o Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH



https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/371
https://host.megaprolib.net/MP0109/Download/MObject/20680
https://host.megaprolib.net/MP0109/Download/MObject/1469
https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/3489
https://host.megaprolib.net/MP0109/Download/MObject/2143

MS Oﬁlce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional

7Zip CBOOOJITHO PACIPOCTPAHSIEMOE 0OecCpovYHO
FAR Manager |cBOOOIHO pacmpocTpaHseMoe 0OecCpovYHO

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

Hazsanme kypca CchlIIKa
SJIGKTI_)OHHa;I 0a3a TMEepPHOAMYECKUX W3IaHUH https:/dlib.eastview.com/
East View
HannonanpHas
UH(POPMAIIMOHHO-aHATUTUYCCKAsI URL.:https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuil MHAEKC Hay4yHOro
denepanbHOE roCyIapCTBEHHOE O10KETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

MIPOMBIIIIJICHHOW COOCTBEHHOCTH)

Poccuiickass T'ocynapcTtBenHas Oubnuoreka.

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

Karanoru

IMEKTPOHHBIE pecypcst bubmiorern MITY 1u. https://host.megaprolib.net/MP0109/Web

I'.1.

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MartepuanbHO-TEXHHUUECKOE 00eCcTIeueHNE TUCIUIUIMHBI BKIIOYAET:

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.

VYyeOHble ayAUTOPUH [T IPOBEAECHUS TPYIIOBBIX M MHAMBHIyalbHbBIX
KOHCYJIbTAINH, TEKYIEro KOHTPOJIS U POMEKYTOUHOM atTectauuu. OcHanienue:/J{ocka,
MYJIbTUMEIUHHBIN IPOEKTOP, FIKPaH.

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

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


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

IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTenbHas paboTa 0O0y4aromMXcs MOJpa3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
MIPOUCXOJUT KaK BO BpeMsl JIaDOpaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJbTAIUSIX, 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 padora Ne 2. «CKOpOCTh XUMUYECKUX PEaAKIUI»;
JlabGopaTtopHnas padota Ne 3. «DnekTponuTruecKasi AUCCOLUALIU;
JlaGopaTtopHnas padota Ne 4. «'umponus conei».
JlabGopaTtopnast pabota Ne 5. «JlucniepcHbie CUCTEMBI.
JlaboparopHas pabota Ne 6. «OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUNY;
JlaGopaTtopHnast padota Ne 7. « DIEeKTpOXUMHYECKUE TTPOLIECCHIY;

IK3aMEHAITHOHHLIE BOIIPOCHI

1. OcHOBHbIE TOHSATHS W OIpPEAETICHUS XMUMHMUYECKOH TepMoauHaMHKH. [lepBblii 3aKoH
TEPMOJAUHAMUKH.

2. TerunoBoii a3 dexT XuMIIecKol peakuuu. 3akoH ['ecca u ClIeICTBUS U3 HETO.
3. Pacuer TeroBoro agdexra B n300apHBIX U H30XOPHBIX YCIOBUSX.
4. TeruoBoit 3(pdekT pacTBOopeHHS BemecTB B Boje. lIpomecc pacTBOpPCHHS

KPUCTANINYECKUX BellecTB (coseil) B BOjiE.

5. Bropoii 3akoH TepMoAMHAMUKH. DHTponus. PacueT n3MeHeHus: SHTPONUHU B pe3ysbTare
peakiuu. KauecTBeHHOE onpeiesieHre 3HaKa ASrO.

6. DHeprus ['m66ca. Kpurepuit caMonpon3BOIBHOTO MPOTEKAHUS ITPOIIECCOB.

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

8. CocrosiHHE XMMHUYECKOTO paBHOBECHs. Y CIOBUE XMMUYECKOTro paBHOBecHs. 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 peakIiu: CPEeIHssI U MTHOBEHHas (MCTUHHAA). 3aKOH JAeUCTBUS
MacC JIJ11 TOMOT€HHBIX PEAKIIH.

12. 3aBUCHMMOCTb CKOPOCTH XHMHMUYECKOW PEeaKIMH OT KOHIEHTPALMHU PEeareHTOB. 3aKOH
JIEHCTBHSI MacC JUIsi TOMOTE€HHBIX M T€TEPOr€HHBIX peakuuil. OU3NYEeCKHil CMBICIT
KOHCTaHTBI CKOPOCTH XUMUYECKON PEAKIUU.

13. KuHetnka oOpaTHMMBIX XMMHUYECKHX peaknuii. KinHeTHdeckoe yCIIOBHE paBHOBECHSI.
CBsI3b KOHCTAHTBI PABHOBECHUS C KOHCTAHTAMH CKOPOCTEH MPsIMOi 1 00paTHON peakiuii.

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

15. 3aBUCHUMOCTb CKOpPOCTHM XHMHYECKOH peaKkIuh OT TeMIepaTrypbl. YpaBHEHHUE
AppeHnyca U ero MNpUMEHEHHE Jid pacyeTa SHEPruu AaKTHUBAIMH I0 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 KOHCTAaHTY paBHOBECHS. [ OMOTEHHBIN U T€TEPOTreHHBIN KaTalu3.

18. PactBopsbl. CriocoOb! BEIpaKEHHS COCTaBa pacTBOPA, BU/IbI KOHIICHTPALIUH.

19. DnekrponuTrdeckas aucconuanys. CXeMbl TUCCOMUAIMNA KPUCTAIUTMYECKIX BEIIECTB
C MOHHOU CTPYKTYPOH U MOJISPHBIX MOJIEKYIL.



20. Crenenp auccormanuu. Kimaccudukamus 3JIEKTPOIUTOB MO CTEICHH JIUCCOIUAIUH.
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. Jluccouumanms Boabl. Bogoponusiit pH u ruapokcmibbiii pOH mokaszarenu.

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

25. CreneHp TruApoiM3a, KOHCTaHTa ruaponu3a. CMelleHHe paBHOBecHs Ipoliecca
TUIPOITU3A.

26. OBP: ocHoBHbie monsTHs u omnpeaeneHus. Knaccudpukamus OBP (paccmoTpeTrs Ha
npuMepax).

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

28. XUMHUYECKUH MCTOYHHUK TOKAa — TajJbBAaHMYECKHH OJJIEMEHT: CTPYKTYpHas cxema,
KpaTKasi 3alliCh, OKUCIUTEILHO — BOCCTAHOBUTEIBLHBIC TTPOIECCHI Ha AekTpoaax u DJIC
raJIbBAHUYECKOTO DJIEMEHTA.

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

30. DnexkTpoxuMHUYECKass KOPPO3UsS METAUIOB U €€ BHUJAbL. DJICKTPOAHBIE MPOLECCHl B
KOPPO3MOHHOM MHUKPOAJIEMEHTE (PAaCCMOTPETh HA MIPUMEPax B Pa3HBIX CPEax).

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

32. 3amMTHBIE METAJUTMYECKHE TMOKPBITHSA. CXEMBI JJICKTPOXHUMHUYECKOH KOPPO3UH
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. 3axoHsI nekTponm3a (00bequHeHHBIH 3akoH Papazest). Beixon mo Toky.

Bueayauropnas camoctosiTenpHas paboTa OOydarolUXCsl OCYLIECTBISIETCS B BUJE
U3y4EHHsI TUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3iely ¢ mpopaboTkoi Marepuana; opopMiIeHus
OTYETOB I10 JIA0OPATOPHBIM Pa0OTaM U BBIMOJIHEHMSI TOMAIIHUX 3a/laHuH.

Bapuantbl TeMaTHYeCKHX JOMAIITHUX 3aJaHUH /151 BHEAYIMTOPHOIl CAMOCTOSITEILHOMI
padoThI CTYICHTOB 110 TeMaM

JlomamHee 3agangue No 1
no reMe «XUMHYeCKasi TEPMOIMHAMUKA)»

3amaua Nel

Hns peakuun CHy y + COy () = 2 CO () + 2 Hy () onpeniennuTe BO3MOKHOE HAITPABICHUE
CaMONPOU3BOJIBHOTO TE€UEHUS! PEaKIMH MPU CTAaHJAPTHBIX YCIOBHSX U MpU Temmeparype T =
927 °C, eciu TemioBoii s dexT peakiuu 10 3aJaHHON TEMITepaTypbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIH TIOTJIONIAETCS] DPHEPTHsl B XOJIe PEaKIiu; 0) MPUYNHY HAlJICHHOTO W3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3agaua No2

Beruncaure temnosoi  addekr peakumu: CaCy ) + 2 HoOq) = Ca(OH)2 o + CoHa (o,
MOJIB3YSCh CTAaHJAPTHBIMH TETUIOTaMH 00pa30BaHUs pearupyronmx BemecTB. CKOIbKO TEIIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH 0O0pazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMUYECKUM YpaBHEHHSIM pacCunTanTe TerIoBol 3 (HeKT peakuu:
Hyry + COz ¢y =CO )+ Ho Ogy). TepmMoxumudeckue ypaBHEHUS:

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

6) 2 CO o T (0)) ™= 2 CO, (™) AH =-566,2 x]Ix.



JloMalHee 3aaanue No 2
o TeMe «XUMHYeCKasd KHHEeTHKAa»

3azaya 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?

3azmaga Ne3

Haiigure HauanbHble KOHUEHTPALMKM MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peakuun: Fe ;) + HoO ) = FeO () + Ha (1), €cm paBHOBECHBIE KOHIIEHTPAIIMK Pearupyronmux
BeriectB paBHbl: [HyO]=0,3momw/1, [Hz] = 0,4 Momnb/m.

3amaua Ned

Hus peakuuonnoi cucremsl: CO )y + HyO () = CO2 v + Ho () HadanbHbIE KOHICHTPALUU
pasubl: [H20] = 0,5 mons/m, [CO] = 0,6 Monb/in. OnpenenuTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT PaBHOBECHUS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azaya NoS

Bripazute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOIINX PEaKIIHii:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COZ(F) +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
MOHIDKEHUU TEMIIEPATYphI, €CIIM JIaBJICHUE MOCTOSHHO, O) MPHU IMOBBINICHUU JTaBJICHHS, CCIU
TEeMIepaTypa MOCTOSHHA.

Jdomamnee 3axanmne Ne 3
o reme «PacrBopesn»

3azmaga Nel
B xakom oOGbeme Boabl cienyer pactBoputh 1351 SnCl, mis momyuenuss 3M pactBopa

xynopuna onosa (Il) ¢ mmotaocteio p = 1,405 r/mn?

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

3azaya Ne2

3aKOHUNTE MOJEKYJISIpHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuil
B3aMMOJIEHCTBUS CIEAYIOLIUX BEIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe 10 JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIIUNA K CIICTYIOIIIIM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH;OH;

ZnS + 2H" —Zn* +H,S

3ayaya N4

Boeruncnute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3ayaga NoS



Kakue w3 crnepyromux coseir moasepratorcss rumponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHBbIE YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

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 KOIPGUIUEHTHI B YPABHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuraiiTe 351€KTPOABMKYILYIO CHUIY M ONpPEACIUTE HAIpaBJICHHE CaMOIPOU3BOIBHOTO
MPOTEKAaHUs TEPBOM PEAKIMM TPU  CTAHJAAPTHBIX  YCIOBUAX, HCIOJB3YS 3HAYCHUS
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX OTCHI[UAIOB:

HJ] + H3PO; — J, + H3POs + H,0

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3ajmaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH)g + Na)S,0g+ NaOH —

Bi,O; + C —

Mg + HNOs (pa) —

3amayga Ne3

Jlaubl 1Be OkHcauTeIbHO-BOccTaHoBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazanHo# 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 TOKOOOpPAa3yIolIel peaklnu, MpoTeKaromiell npu padboTe raJbBaHMUYECKOTO HJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3jEMEHTa MpU
CTaHJAPTHBIX YCIOBHSX.

[TpuHSB NOTEHIMAT aHOJa PABHBIM CTaHIAPTHOMY 3HAYSHHIO, PACCUNTANTE KOHIIEHTPAIIHIO
KaTHOHOB METajula B KaTOJHOM pacTBope, npu kotopoil DJIC ranabBaHHYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3agaua No2

[TpuBenuTe CXEMBI AJIEKTPOJHBIX TIPOIECCOB M MOJEKYISIpHBIE YpaBHEHHS pPEaKIni,
NPOTEKAIOIINX TIPH JIEKTPOXUMHUUECKON Kopposun ranbaHonapel  Co/Ni: a) B kucinoi cpeze; 0)
BO BJI&KHOM BO3JTyX€.

Onpenenure yObUIb Macchl aHOJIA IPU KOPPO3UH B KUCIOH cpene 3a 20 MUH, €CIH CKOPOCTh
kopposuu coctapmia 0,01 r/4.

3agaua Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHMSI SJEKTPOAHBIX MPOLIECCOB (aHOJ MHEPTHBIN) 1
MOJIEKYJISIPHOE YPaBHEHHE PEAKLIUH, TPOUCXOAALICH TPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;



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

Co(NO3)2, eciu 3JIeKTpOIIH3 MPOBOAWIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

Vkaxnre BO3MOKHBIE IIpUYUMHBI YMCHBUICHUSA BbIXOAa METallJla II0 CpPaBHCHHUIO C

pPacCyYETHBIM.
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KoHTpOJIbHBIE BOIIPOCHI IO TEMAM

KonTpoJibHbIe BONPOCHI 110 TeMe « XHMHYeCKasi TEPMOANHAMHKA
OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUIbI CUCTEM.
TepmoanHaMuveckue napameTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.
Buyrtpennss sueprus. Pabora. Temora.
[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).
OHTanbnus Kak QYHKIUSA COCTOSTHUS CUCTEMbI. DHTaNbIINsA 00pa30BaHMsl BELIECTBA.
TernoBoit 3¢ ¢ext xumuueckoir peakuuu. DakTophl, BIUAIONIME Ha TEIUIOBOM 3(dext
XUMHUYECKON peakiuH.
Tepmoxumus. 3akon 'ecca.
CrenctBus u3 3akoHa ['ecca.
OHTponHs Kak (QYHKIHMS COCTOSIHUS CUCTEMBI.
Bropoii 3ak0H TepMOJIMHAMUKH.
Tperwnii 3aKOH TEPMOJINHAMHUKHU.
Oueprus ['ub6ca.
HanpasiieHue caMoInpon3BOJIbHOTO POTEKAHUSI XUMUUECKUX PEAKLIUM.

KoHTpoJibHBIE BONPOCHI 0 TeMe «XMMHUYeCKasd KHHETHKA)
Xumnueckas KUHeTHKa. CKOpOCTh XUMHUECKOW PEaKIIMU U METOJIbI €€ PErYIMPOBAHMUSL.
BnusiHue KOHIEHTpaIKi Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOLIUX MAcC).
Brnusinue TemnepaTypsl Ha CKOpoCcTh xumMuueckoi peakiuu. [Ipasuno Bant — [N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHHyca.
OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.
Teopus nmepexoqHOro KOMIUIEKca. DHEepreTnyeckas AuarpaMma.
KpuBas Maxkcemna — bonsiiMana. DHepreTuueckuit 6apbep.
Karanutnueckue cuctemsl.
BnusiHue xatanmzaropa Ha CKOPOCTh XMMUYECKON peaKkuu.
['oMOreHHBIN U reTepOreHHbIN KaTalnus3.
KonebaTtenbHble peakiuu.
Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.
KoHcTaHTa XMMHUYECKOIO PABHOBECHS.
Cwmenienne xumuueckoro papHosecusd. [Tpunuun Jle—Illarense.
BnusiHue KOHIEHTpaluy, TaBIE€HUS U TEMIIEPaTypBhl.

KonTtpoabsHbie Bonpocsl 1o Teme «PacTBopbn»
[Tonsitue pactBopa. PactBopuMOCTh BemecTBa. PacTBOpuMOCTh rasa.
PactBopsl. CriocoObl BbIpaKEeHUsI KOHIIEHTPALMU PacTBOPOB (MaccoBas JIOJIsl, MOJIpHast
KOHIEHTpALUs, MOJISIPHAs. KOHLIEHTPALIUs SKBUBAJIEHTA, MOJIbHASI 10JIS, TUTP).
Komuratusasle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.
3axonbl Payns: | (Tonomerpuueckuit) u |l (30yinockonnueckuii 1 KpUOCKOITUYECKUIN).
Ocmoc. Ocmotnyeckoe naBieHue. Cxema ocCMOMETpa.
KucimotHO-0CHOBHBIE B3aUMOIEHCTBHS BEIIECTB.
Honnast Teopusi KUCJIOT M OCHOBaHMN AppeHuyca. OCHOBHBIE NOHSATUS U IOJIOKEHUS
Teopuu AppeHnyca.
Jucconumanus KUCJIOT, OCHOBAaHUM M COJIEW C TOYKH 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).



9.  Crenens aucconuanuu. CUIBHBIC U CIA0BIE IIEKTPOIUTHIL.

10. duccommarus cinaObix 37eKTpouToB. KOHCTaHTa AUCCOIMAIUN.

11. 3akon paz6asienus OcTBanbpaa.

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

13. [IIpousBeneHue pacTBOPUMOCTH.

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

15. Tuaponm3 coneid. TUIBI TUAPOIN3A CONICH.

16. KomudecTBeHHbIE XapaKTEPUCTUKU MIPOIECCca THAPOIIN3A.

17. ®akTopsl, BIUSIONIME HA MPOIIECC THAPOIIN3A.

KonTpoJsbHbie Bonpockl 1o Teme «/lucnepcHblie cHCTEMbI»
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanuu IucrepcHbIX CUCTEM.
Komnounansie pactBopsl. JInodpuisHbie 1 110()OOHBIE KOJUTOUIBI.
CriocoOsl MmoTyueHus: KOJUTOUIHBIX PACTBOPOB.
CrpoeHune KOJIJIOUIHBIX YacTHII.
IIpaBuno dasiaca — IleckoBa.
Y CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsmus nuopuinbHbIX U TM0(OOHBIX KOJIOHIOB.
CenuMeHTaIus KOJUIOUIOB.
0. Koarynsusi KOJIOUIHBIX PACTBOPOB AJIEKTPOJIUTAMH.
11. TIlpaBuno lllynbue — I'apau. Koarynupyromas cnocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
13. DnekTpuyecKue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

BoOoo~NoOR~WNE

KonTpoJibHbie Bonpockl 10 TeMe «OKHCIUTEeIbHO-BOCCTAHOBUTEIbHbIE MTPOLECChD)
OCHOBHbIE TOHATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIi.
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHEBIE CBOMCTBA BCIICCTB.

Bakneime OKUCIUTENN U BOCCTAHOBUTEIH.

Tumnbl OKHCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKIUH (TIPUMEPHI).
OKHCINTENBHO-BOCCTAHOBUTEIbHBIN TOTEHLINAI.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
HaHpaBJ’IeHHe OKHUCIHNTECIIbHO-BOCCTAHOBHUTECIIbHBIX peaKHHﬁ.

NN E

KouTpoJibHbIEe BONPOCHI 10 TeMe «IJIeKTPOXUMHYECKHEe CUCTEMbD)

1 DnexTpoxumuueckue cuctembl. Kimaccuduxaius 3meKTpOXUMHUYECKIX TPOLIECCOB.

2 DNEKTPOXUMHUECKHE MTPOLECCHI, IPOTEKAIOLINE Ha IPaHULIE pa3jiena «MEeTaJlJI — pacTBOPY.

3.  TanpBanmueckwmii s3meMeHT lanudis — SIkoou.

4 DNeKTPOABUKYIIAsl CHjla ralbBaHUUYECKOIO JIEMEHTA.

5. H3MepeHue >JEKTPOAHBIX MOTEHIMAIOB. PsJ CTaHIAPTHBIX SJEKTPOAHBIX MOTEHITMAIIOB.
CBoiiCTBa METAJJIOB B COOTBETCTBUU C UX TOJIOKEHUEM B PSTY HAIIPSDKCHUI.

6 VYpasuenue HepHcra.

7 DNEeKTPOIN3 PacIUIaBOB B pacTBOPOB. KaTo1HBIE M aHOTHBIE TIPOIIECCHI.

8. O6benunenHslit 3akoH Dapajes. Bexos mo Toky.

9.  Koppo3sus meramuios. Kinaccudukarus KOppo3HOHHBIX TPOIECCOB.

10. Xwumuueckas KOppo3us.

11. DnexTpoxumudeckas KOppo3us. AHOTHOE OKHCIICHUE METaJlIa K KaTOHOE BOCCTAHOBJICHHE
OKHCITTUTENS.

12. TIpumepsl KOPPO3UH B KHCIIOH cpesie M aTMOC(HEepHOI KOPPO3HUH.

13. CkopocTh KOPpO3HH.

14. 3ammrta METaIIIOB OT KOPPO3HH.



15. 3amuTHbBIE NOKPBITHS.
16. DneKkTpoXUMHUYECKHE CITOCOOBI 3alTUThHI OT KOPPO3HH METAILIIOB.
17. Xumuueckue UCTOYHUKH TOKA. ['abBaHUYECKUIA SJIEMEHT.



Ipuio:xkenne 2

OneHo4HBIE CpeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTAluu
ITpomesxyTouHas aTTecTalys UMEET LeNIbI0 ONpPENeNIUTh CTENEHb JOCTUKEHUS 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB OOyUYEHMsI 110 JTUCLMILIMHE 32
OIpe/ieNICHHBIN EPUO 00YUEHHUS.

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Kon
WHIUKATOpa

NHnukaTop JOCTHKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

OIIK-1 CnocoGen pemarts 3aga4yu NPo(ecCHOHAIBLHONH IeSiTeIbHOCTH, MPUMEHsAS MeTOAbl MO/EeJHMPOBAHUS, MATEMATHYECKOI0 aHAJIM3a,

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecCTBEHHOHAYYHbIE
3aKOHBI U TIPUHIMIIBI IIPU PEIICHUN
MPAKTUYCCKUX 3aa4q

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
36. OcHOBHbIE MOHATUSA M ONpPENENeHHs XMMHUYECKOH TepMoauHamMukH. IlepBblii 3akoH
TEPMOAMHAMUKH.
37. TennoBoii apexT xuMudeckor peakiuu. 3akoH ['ecca u ciencTBUs U3 HEro.
38. Pacuer termoBoro 3¢gdexra B n300apHBIX M H30XOPHBIX YCIOBHSIX.
39. TemnoBoit »addexT pacTBOpeHuss BemecTB B Boae. Ilpomecc  pacTBopeHHs
KPUCTAJUTMYECKUX BEIIECTB (COJIEH) B BOJIE.
40. Bropoii 3aKOH TEpMOJMHAMUKH. DHTponus. Pacyer u3MeHEeHUs SHTPOIUM B Pe3yJbTaTe
peakuun. KauecTBeHHOE OlpeiesieHre 3HaKka AS°.
41. DOmueprus ['m66ca. Kpurepuit caMonpon3BoIbHOIO MPOTEKAHUS POLIECCOB.
42. Pacuer m3MeHeHuUs1 dHepruu ['mb0Oca B pe3ynbraTe XUMHUYECKUX PEaKIHid. DHTPOIUITHOE
YPaBHEHUE U €ro aHanu3. TeMneparypa paBHOBEPOATHOCTH (KputHdeckast) Typ.
43. CocrosiHMEe XMMHUYECKOTO paBHOBECHS. YCIIOBHE XMMHYECKOTo paBHOBecHs. KoHcraHTa
paBHOBECHSI.
44. CBs3b KOHCTaHThl PAaBHOBECUS C H3MEHEHMEM TEPMOAMHAMUYECKUX (YHKIMUNA B
pe3yJsbTare peakuuy. BiusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.
45. Ilpunmun Jle-lllatenve. OmnpeneneHue HampaBiI€HUs CMELIEHUS  XUMHUYECKOTO
paBHOBECHSI.
46. CKOpOCTh XMMHYECKON pEaKIMH: CPEeTHSIS W MTHOBEHHAs (MCTHHHASI). 3aKOH JCHCTBUS
MAaccC JiJIs1 TOMOTE€HHBIX PEaKLIUH.




Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

47. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKIMHU OT KOHLEHTPALUU pEarcHTOB. 3aKOH
JeUCTBUSL Macc JUIsl TOMOTEHHBIX M I'eTEPOreHHBbIX peakiuil. Ou3nyeckuili CMbICI KOHCTAHTbI
CKOPOCTH XUMHUYECKON PEAKIIUH.

48. Kuneruka oOpaTuMBbIX XuMHUecKux peakuuil. Kunerudeckoe ycinosue paBHoBecus. CBA3b
KOHCTaHTBI PABHOBECHUS C KOHCTAHTAMU CKOPOCTEN MPsIMON U 0OpaTHOM peakuuil.

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

50. 3aBHUCHMOCTH CKOPOCTH XUMHYECKOH PEaKIUU OT TeMIEpaTyphl. Y paBHEHUE AppeHunyca U
€ro NpUMEHEHHE Ul pacyeTa SHEPruM aKkTHUBALMU [0 U3BECTHOMY COOTHOLICHHIO CKOPOCTEH
XUMHUYECKON peaklMy MPH JIBYX pa3HbIX TEMIIepaTypax.

51. AKTHUBHpPOBaHHBIA KOMIUIEKC. DHEPIHs aKTHBAIIUH.

52. Karanu3aTopsl U UX BIHMSHHE KaTalU3aTOPOB HAa TEPMOJUHAMHKY pPEaKIUU, KOHCTAHTY
CKOpPOCTH M KOHCTAHTY paBHOBECHs. | OMOTreHHBIN U reTepOreHHbIN KaTanus.

53. PactBopsl. CriocoObI BEIpaXEHHS COCTaBa PacTBOPA, BUIbI KOHIICHTPAILIHH.

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

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

56. Jluccommanus cnaObIX 3JEKTPOJUTOB (IIPUMEPbl HX CTYNEHYaTOM TUCCOLMALUN),
KOHCTaHTa JUCCOIMaIuu. 3akoH pazbasienust OcTBaibaa.

57. Peakuuu noHHOTO 0OMEHA, peakluy HEUTpaIu3auu (PacCMOTPETh Ha IpUMepax).

58. uccommanus Boabl. Bonoponusiii pH u ruapokcuinsabiii pOH moka3zaTeny.

59. Peakumu rugponuza cosneld. Tumsl rugponnsa (¢ mpuMepamMu).

60. Crenenp ruapoIN3a, KOHCTaHTA THApOoIH3a. CMelIeHne paBHOBECHS IPOIIecca THAPOIIH3a.
61. OBP: ocnoBHble moHsATHA U omnpexaeneHus. Knaccudpukamus OBP (paccmorpers Ha
pUMepax).

62. CraHIapTHBI 2JIEKTPOJHBIN TOTECHIMAN. Psn HampsDKeHWH METauioB. 3aBHCHUMOCTH
AJIEKTPOAHOI0 OTEHIMANA OT pealIbHbIX yciaoBuil. Y paBHeHue HepHcera.

63. XwWMHUYeCKHid UCTOYHHK TOKA — TaJlbBAaHUYECKUH DIIEMEHT: CTPYKTYpHAs CXeMa, KpaTKas
3alMCh, OKUCIHUTEIBHO — BOCCTAaHOBUTENIBHBIE Mpolecchl Ha snekrpogax u  IJC
raJIbBAHUYECKOT0 3JIEMEHTA.




Kon

Nupukarop qocTuxeHust

OneHouyHble CpeaCcTBa

UHIUKATOpa KOMIIETEHIINH

64. XuMudeckasi KOppO3Usl METAJUIOB U €€ BHUJIBI (C IPUMEpPaMHu).
65. DnexkTpoxumMuyeckas KOppO3US METAIOB M €€ BHUIbL. DIJEKTPOJIHBIE IPOIECCHl B
KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MPUMEPax B Pa3HBIX cpeniax).
66. MeTobI 3aITUThI METAJUIOB OT KOPPO3HH (C IPUMEPAMH ).
67. 3amuTHBIE METAUIMYECKUE TMOKPBITUSA. CXEeMBI  3JICKTPOXUMHYECKOH  KOPpO3UHU
OLIMHKOBAHHOTO U JTY>KEHOTO KeJie3a B KUCIION cpeie.
68. DnekTpoaH3 PacIuIaBOB C MHEPTHBIM aHOIOM. DJIEKTPOJIN3 PACTBOPOB C UHEPTHBIM aHOJIOM
(mocnenoBaTeNbHOCTD SJEKTPOIHBIX MpoiieccoB). [IpuBecTu npumMepsl.
69. DnekTpoiam3 pacTBOPOB C AKTUBHBIM aHOIOM  (paccMOTpeTb Ha  IpUMeEpe).
DNeKTpoIUTHYECKOE padUHUPOBAHUE METAIITIOB.
70. 3akonsl 3nekTponu3a (00berHeHHbIH 3aKoH Dapanes). Beixoxa o Toky.

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

npodeccuoHaNbHbIE  3aJaud  C
IPUMEHEHHEM  OOIEHHKEHEPHBIX
3HAHUHI

1. Bolpa3uTe yepe3 KOHLIEHTpaLMY PEareHTOB KOHCTAaHThl PaBHOBECHS CIEAYIOLIUX PEeaKIIUi
Nory + 3 Hoy = 2 NH3(y, AH = -92,2 k/Ix. YkaxkuTe HalpaplIeHUE CMEIIEHHsS] XUMUYECKOTO
PaBHOBECHSI ATUX PEaKLIUii: a) IPU MOHMKEHUU TEMIIEPATYPBI, €CIIN IaBJICHUE IOCTOSHHO; 0) pH
MOBBIILIEHUH JIaBIEHUS, €CIIM TEMIIEPATypa MMOCTOSHHA.

2. OmpenenuTe BO3MOXHOCTH BOCCTAaHOBJIICHHS OKcHua xeneza FesO, yriepomom mpu
craHaaptHbix ycnoBusx u Temmneparype 1100 K. Peakuust BoccranoBnenus FesOs: Fe3Oy
+4C(K) == 3FE(K) + 4CO(F).

3. 3aKOHUUTh YpaBHEHMsI PEaKIMii, HAITMCAB UX B MOJIEKYJIIPHOM U HOHHOM BHUJIE:

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

4. B 2 1 pactBopa ruapokcuia kanblus coaepxurcs 478,8 r Ca(OH),. ITnotHOCT pacTBOpa
1,14 r/mi. Paccumntaiite: (Ca(OH)2); Cym; Coxs Cny N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHMSI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMN:

K>Cr,0O7 + FeSO4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

6. IlpuBenuTe CXEMbI IEKTPOAHBIX NPOLECCOB M MOJIEKYJSPHBIE YpPaBHEHHUS PEakLuil,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B Kucioi cpeze;
6) Bo BinaxkHOM Bo3ayxe. Onpeznenure yObUIb Macchl aHOA ITPU KOPPO3UU B KUCIIOH cpenie 3a 20
MUH, €CJI CKOPOCTh Koppo3uu coctasmia 0,01 r/4.

7. CocTaBbTE IIEKTPOHHO-NOHHBIE YPABHEHMSI SJIEKTPOAHBIX TPOLIECCOB (AHO MHEPTHBIN) U




Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

MOJICKYJISIPHOE ypaBHEHHME pEaKIUH, NPOHCXOIAIIed mnpu snekrpoimuse pactBopa CoSOy.
Boruncnute (akTuueckoe KOJIWYECTBO MeETallla, MOJyYEHHOTO Ha KaToJAe IMpH SJIEKTPOIHU3E
Co(NO3)2, eciu 37eKTpoJIU3 MPOBOMIN B TeueHHH | 4. Brixo MeTasuia mo Toky coctaBuit 85%.
VYKa)kuTe BO3MOXKHBIE TPUUMHBI YMEHbBIIIEHUS BBIX0/1a METAILIA 10 CPABHEHUIO C PACUETHBIM.

8. Kakme u3 cienyromux cosieii moaseprarorcs ruapoimnsy: NaySiOz. Cu(NOs),. KBr?
CocTaBbTe HOHHBIE U MOJICKYJISIPHBIE YpaBHEHHS TUIPOJIM3a COOTBETCTBYIOIUX coneil. Kakoe
3Hauenune pH (< win> 7) uMeI0T pacTBOPHI AITUX COJICH?

9. 301b THAPOKCHIA MarHus mojy4eH myrem cMermBanus 0,02 1 0,011, pactsopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsi 4acTHI] TOTYICHHOTO 30151 M HAITAIITUTE
(hopMyIly ero MHUIIEIUTHI.

OIIK-1.3

IIpumensier METO/IbI
MOJIEJIMPOBaHUS u
MAaTEMAaTHYECKOI0  aHaln3a sl
pelIeHus 3a1a4 TEOPETUYECKOTO U
MIPUKJIIATHOTO XapaKTepa

Ilpumepnvie npakmuyeckue 3a0anus (014 OOMAUWIHUX 3A0AHULL):

1. Tnst peakuuu CHy () + CO; () =2 CO () + 2 Hy () onipeenute BO3MOKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAKLUM NpPU CTaHIAPTHBIX YCJIOBUAX M Ipu Temneparype T
=927°C, eciut TemnoBoiA 3 eKT peakluu A0 3aJaHHON TeMIepaTypbl He U3MEHUTCS. Y KaKUTe:
a) BBIIETISIETCS UJTU TOTJIOIIAETCS SHEPTUs B X0/ PeaKkuy; 0) MPUUMHY HalJEHHOTO U3MEHEHUs
sHTpomnuu. PaccunTaiite Temneparypy Hadana peakimu.

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

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

4. Kakue u3 cremyromux cojei moasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHbIE YpaBHEHHs THAPOJIM3a COOTBETCTBYIOMIMX cosell. Kakoe
3HaueHne pH (< wiu> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 3osb rEapOKCHIAa MarHus noxydeH myreM cmemmuBanus 0,02 i 0,011, pactBopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsi 9acTHI] ITOTYICHHOTO 307151 ¥ HAITAIITATE
(bopMyiTy €ro MULEIIBL.

6.  PaccumraiiTe = JJIEKTPOABMKYILYIO  CWIy W ONPEACIATE  HAlpaBICHHE
CaMONPOM3BOJIBLHOIO MPOTEKAHUS PEAKIIMU MPU CTAHJAPTHBIX YCIOBUSX, UCTHOJIb3Ysl 3HAYECHUS




Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

OKHUCIIUTEIILHO-BOCCTAHOBUTENILHBIX noTeHnanos HJ + H;PO, — J, + H3PO5; + H50.

7. llpuBeauTe CXEMBI AJIEKTPOTHBIX IMPOIECCOB U MOJICKYISIPHBIC YpaBHEHHS PEaKIIHU,
MPOTEKAIOIINX TPH dJICKTPOXUMHUYECKON Kopposuu raibpaHonapel  Co/Ni: a) B kucnoi cpeze;
0) BO BiaxkHoM Bo3ayxe. Onpenenute yObUIb MacChl aHOZA ITPHU KOPPO3HH B KUCIIOH cpene 3a 20
MUH, €CJIM CKOPOCTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AIEKTPOHHO-UOHHBIC YPABHEHUS DJIEKTPOIHBIX MPOIIECCOB (aHO WHEPTHBIN )
Y MOJIEKYJISIPHOE YPaBHEHHE PEaKIIUH, POUCXOIAIIeH Tpu dekTponu3e pactBopa CoSOy,
Brrunciute pakTuyeckoe KOJIUYEeCTBO METAJIA, MOJIYYEHHOTO Ha KaToIe P JIEKTPOJIN3e
Co(NO3)2, eciu 37eKTpOJIU3 MPOBOMIIN B TeueHuH 1 4. Brixo MeTasia mo Toky coctaBuit 85%.

VKaxute BO3MOKHBIC IIPUYIUHBI YMCHBIICHU A BbIXOAd MCTAJLJIA 11O CPABHCHUIO C PACUCTHLIM.




0) [lopsinok MpoBeeHUsI MPOMEKYTOYHOM aTTeCTAMU, IOKA3aTe/JH U KPUTEPUH
OlleHUBAHUSL:

[TpomexyrouHast arrectarus o aucuuiimHe «OOmas W HeopraHWYecKas XHMHES
BKITIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYaOIIMMUCS
3HAaHWHA, W TPAKTUYCCKUE 3aJaHWs], BBIABISIONINE CTENCHb C(HOPMHUPOBAHHOCTH YMEHUU U
BJIaJICHHI, TIPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHUIUIMHE TPOBOJUTCS B YCTHOU (GopMe 1O SK3aMEHAIMOHHBIM
OmsieTaM, KaXKIblii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUIECKUX BOIIPOCA U 3a/1a4a Wik B popme TecTa.

IMoka3aTe/u U KPUTEPUH OLIEHMBAHUS YK3aMeHA B YCTHOI dopme:

— Ha OILICHKY «OTJHYHO» (5 0ayuoB) — 00yyYarONIMCsl IEMOHCTPUPYET BBHICOKUN YPOBEHB
c()OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOE U TIy0OKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHITNIONHSIET MPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOydJaroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OpPMUPOBAHHOCTH KOMIICTEHIIUI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATMTUYECKUX OTIEPAIIUsX, IEpEeHOCe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMIA: B XOJ€ KOHTPOJIBHBIX MEpPONPUSTHN
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHWH, HAaBBIKOB,
00y4aroIMiCsT WUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHHS IPH OINEPUPOBAHUM 3HAHUAMHU U
YMCHHSIMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLEHKY «HEeY/OBJIETBOPUTEJbHO» (2 Oamna) — oOydaromuiics He AEMOHCTPUPYET
3HAHMS TEOPETUYECKOrO0 MaTepuaja, JOIMYCKaeT CYINIECTBEHHBIC OIMMUOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.

IToxa3aTeu U KpUTEPHHU OLICHUBAHUS 3K3aMeHa B BH/ie TecTa:

Bonpockl TecTOB OXBATHIBAIOT BeChb OOBEM HM3y4aeMOH IUCIUILUTUHBI B COOTBETCTBUH C
PITA.

- HA OLIEHKY «OTJIHYHO» (5 0a/1;10B) — 00yJaromuiics 1€MOHCTPUPYET BBHICOKHI yPOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U TINIyOOKoe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBINOJHSAET MPAKTUYECKUE 3aJaHHs, CBOOOJHO OINEpPHUpYET
3HAHUSMH, YMEHUSMU, IPUMEHSET UX B CUTYalUSX IOBBIIEHHOMN CI0KHOCTH, YTO COOTBETCTBYET
pe3yabpTaTy TectTupoBanus 75% u 0oJee;

- HAa OLleHKY «Xopowmo» (4 0aiia) — oOyyaromuiicss JeMOHCTPUPYET CPEeIHUM YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIlepalusix, HepeHoce
3HAaHMW M YMEHUH Ha HOBBIE, HECTaHJAPTHBIE CUTYallUH, YTO COOTBETCTBYET pE3YNIbTATy
tectupoBanus 60 -74 %o;

- Ha OLEHKY «yAOBJIeTBOPUTEeNbHO» (3 0Oauia) — oOyyarouuiicss JeMOHCTPHUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJBHBIX MEpOIPHUITUI
JOTTYCKalOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHHI, HaBBIKOB,
00y4aromuicss UCHBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHUS MpPU ONEPUPOBAHUU 3HAHMSIMU U
YMEHMSIMH MPU UX MEPEHOCE HAa HOBBIE CUTYALIMH, YTO COOTBETCTBYET Pe3yJIbTaTy TECTUPOBAHUS
50 - 59 %;

- HA OLIEHKY «HEeYyI0BJeTBOPHUTEIbHO» (2 0ajia) — oOydaroluiics He JEMOHCTPUPYET
3HAaHUSI TEOPETHUECKOro MaTepHala, JOMycKaeT CYIIeCTBEHHbIE OMIMOKM, HE MOXET IOKa3aTb
UHTEJJICKTYaJIbHbIE HABBIKM PELICHUS TMPOCTHIX 3aJad, 4YTO COOTBETCTBYET pe3yibTaTy
tectupoBanusi meree 50 %o.



