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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
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3aB. kadeapoii AE. FmeH

PaGouast mporpamMma repecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaiuu B 2024 - 2025
yueOHOM Tojy Ha 3acefaHuu Kapeapsl WHKXUHUPUHT YHUKATHHBIX MAaTEPUAIOB U
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Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanusanuu B 2025 - 2026
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[Iporokomn ot 20 . Ne
3aB. kadenpoii A.E. T'ynun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapsl VHXUHUPUHT YHUKAIBHBIX MAaTEPHAIIOB U

IIporokomor 20 r. Ne
3aB. kadeapoii A.E. I'ymuna




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

Hensimu  ocBoeHus: aucHMIUIUHBL «OO1Iass MW HeopraHUYecKas XHUMHUS» SBISIETCS
dopmupoBanue (pyHIaMEHTATBHBIX 3HAHUN B 00JaCTH COBPEMEHHON XWMHUH, BKIFOUYAIOIIHX
OCHOBHBIE TMOHSTHSI, 3aKOHbI W 3aKOHOMEPHOCTH, ONHCHIBAIOIINE CBOWCTBA XHWMHUYECKUX
COCIMHEHUH; Pa3BUTHE HABBIKOB CAMOCTOSATEIHHOW PaOOThI, HEOOXOIUMBIX IJII MPUMCHCHHS
XUMHUYECKHX 3HAHUM MpPU M3YYEHUU CIELHATbHBIX JUCHUIUIMH U JajbHeHIIed MpakTH4ecKoi
JESTEIIbHOCTH.

2 MecTo THCHHIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctumumaa O0mast 1 HeopraHuyeckast XMMUSI BXOJHUT B 00513aTeNbyI0 YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS IUCHUILINH/TIPAKTHK:

be3onacHOCTb XKU3HEAEATEILHOCTU

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIIMOHHOW paOOTHI

duznueckas XuMus

Marepuanosenenue

OCHOBBI METAIITYPrU4€CKOr0 IPOU3BOACTBA

MeTtopl MCCIIEJ0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

3 Komnerenuun ody4arouierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHMsI AUCHUIUIMHBI (Moayisi) «OOmiasi 1 HEOpraHWYecKass XUMUS»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHITUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICJTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIEC M OOIIIEMH)KEHEPHBIE 3HAHHS

OIlK-1.1 Hcnonp3yeT ecTeCTBEHHOHAyYHBIE 3aKOHBI M IPHUHLMIBI NIPH PELICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmapTHele mpodeccuoHalbHbIE 3aJadd ¢ [PUMEHEHHEM
00IIEMH)XEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHailu3a AJis
pelIeHus 3aa4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€EM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO01ast Tpy10€MKOCTb AUCLHUIUINHBI COCTABISACT 4 3aueTHbIX enuHuL 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 77 akaJl. 4acoB:
— ayauTOpHas — 2 aKaJ. 4acos;

— BHEAyIUTOPHAs — D aKaJl. 4acoB;

— camocTosTenpHas padorta — 31,3 akaz. 4acos;

— B (popMe npakTHuecKoil moarotoBku — 0 akazn. yac;

— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluy - SK3aMEH

AynutopHast § s
o | vonraxTHAs pabora & 3 ®dopma TeKyILero
=
B B aKaJ. Jyacax 3) Bu KOHTPOJISI
Paznen/ tema 3 (B axaj. uacax) £ B A y p Kon
S & ©|caMoCTOATENbHOM | ycrieBaeMOCTH |
JUCIIUILIAHB 3 g o . | KomnereHuu
@) 2 £ padoThI TIPOMEKYTOYHOM
nab. |mpakr. [ 3 @
Tlex. Z'g aTTecTaluu
3aH. 3aH. |Q
1.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
aboTe;
p ’ amura
- peierne J1a00paTOPHOM
JIOMAIIHETO f 60TI£ OIIK-1.1,
1.1 Xumuueckast TepMOTUHAMHUKA 6 2/21 6 3amanns No 1; P ) OIIK-1.2,
JomanHee
- OIIK-1.3
3amadue Ne 1.
CaMOCTOSITENBHOE .
YerHbi onpoc.
U3yueHue
yaeOHOI 1
Hay4IHOM
1 JIUTEPATYPHI.
- opopmIIeHHE
oTYeTa 10
nabopaTopHO
abore;
p ’ amura
- betrenne J1a00paTOPHOM
JIOMAIIHETO £6OT£ OIIK-1.1,
1.2 Xumnueckas KWHETHKA 4 2 6 3agaHus Ne 2; p ) OIIK-1.2,
Jomanaee
- OIIK-1.3
3amanne No 2,
CaMOCTOSTEIILHOE .
VYeTHbIl onpoc.
U3yueHHe
yueOHOI u
Hay4YHOU
JIUTEPATYPHI.




- ohopmieHue

4

oTYeTa 1o
nabopaTopHO’
pagore; 3amuTa
- pettierue nabopatropHoi
JIOMAIIHETO AGOTEI OIIK-1.1,
1.3 PacTtBOpHI 16 | 4/1,21 6 3agaHus Ne 3; P ) OIIK-1.2,
Homaninee
- OIIK-1.3
3amanue Ne 3.
CaMOCTOSTEIILHOE .
VYcTHBIN onpoc.
H3yUYCHHE
yuebHO u
HayJHOU
JIATEPaTypPhIL.
- ohopmieHUE
oTYeTa 1o
nabopaTtopHoOn
pa6f) . na6?)aTTI/:)TaHoﬁ OIIK-1.1,
1.4 JTucriepcHbIE CUCTEMBI 8 2 4 patop . OIIK-1.2,
CaMOCTOATeNbHOE | pabOTHI. Y CTHBIIH
OIIK-1.3
U3ydeHue ormpoc.
yueObHOi U
Hay4HOH
JIUTEPATYPHI.
- oopmiIeHuE
oTYeTa 10
nabopaTopHOi
padore; 3ammra
- petueriie naboparopHoOi
15 JIOMAILHETO AGOTEI OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEIBLHBIE 8 2 5 3agaHus Ne 4; P ) OIIK-1.2,
Homaninee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4,
CaMOCTOSITEIILHOE N
VYeTHbll onpoc.
H3yUCHHE
yueOHOH H
Hay4HOU
JIUTEPATYPHI.
- oopmiIeHUE
oTYeTa 10
nabopaTopHOi
patore; 3ammra
- peruere naboparopHoi
JIOMAaIIHETO AGOTLL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CUCTEMBI 12 6 4,3 3amanus Ne 5; P ) OIIK-1.2,
Jomanrnee
- OIIK-1.3
3amadue Ne 5.
CaMOCTOSTEIILHOE N
VYceTHbll onpoc.
U3y4eHue
yaeOHOU W
Hay4YHOU
JIUTEPATYPHI.
Hroro no pazneny 54 |18/3,21 31,3
Hroro 3a cemectp 54 |18/3,21 31,3 JK3aMeH
Urtoro mo aucruIinge 54 18/3,2 31,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaaunuoHHbIe 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNIbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MPSAMYH TpPaHCISALNUI 3HAHMUM  OT
npenoAaBaress K CTyJIeHTY (IPEeuMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOMOB 00ydeHus). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. opmMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTEIbHOE W3JIOKEHHE MaTepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBaMU
(MOHOJIOT MpernoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(GOPMAIMOHHBIMU OOBEKTaMH, JKCIEPUMEHTaJIbHAs padoTa ¢ aHaJIOTOBBIMU MOJECISIMU
pealbHbIX OOBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIHMH — OpPraHU3alus 00pa30BaTEIbHOrO MpoIecca, KoTopast
IpeJnoiaraeT akTUBHOE U HEMTMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JTOCTH)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsny co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMHU  TaKOro  pojJa  MNPUHIUIN  HWHTEPaKTUBHOCTH
NPOCIIE)KUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENBbHBIX  TEXHOJOTHH.
HHTEepakTUBHOCTh MOAPA3ZyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILECHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cie/icTBue, (opMUpoBaHHE caMOpa3BUBAIOLIEICs NHPOPMAIMOHHO-PECYPCHOM
cpenbl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-auckyccus (Ha 1abopaTOpHBIX paboTax) — KOJUIGKTHBHOE OOCYXKICHHUE
KaKoro-aubo CHOpPHOTO BOIMpOCa, MPOOIEeMbl, BBISIBICHHE MHEHHH B TpyIe (MEXIpYIIOBOM
JIAAJIOT, TUCKYCCUS KaK CTIOP-AHAaJIoT).

3)  HudpopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa30BaTe/bHBIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MpOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB paboThl ¢ uHbopmanueid. DopMbl yueOHBIX
3aHATHIL:

- Jlexkuus-Bu3yanu3zanusi — HM3JIO0KEHUE COJEP)KAHUS COMPOBOXKAAETCSA TMpEe3eHTaIuei
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUAaIOB).

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[TpencraBneHo B mpuioxeHun 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE 00ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. OcuoBel xumun: Yuebuuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHDPA-M,
2019. - 556 c. - Tekct : anekTponnbIit. - URL: https://new.znanium.com/catalog/product/1022478

2. Tpasens, B. @. Opranudeckas xumus : B 3 1. T. I : yaeOGHOe mocobue i By3oB / B. .
Tpasens. - 7-e u3a. - Mocksa : JIaboparopus 3nanumii, 2020. - 401 c. - (YueOHUK 1151 BBICIIEH
mkonel). - ISBN  978-5-00101-746-2. - Teker : onektpoHHbeid. -  URL:
https://znanium.com/catalog/product/1200647 (mata o6pamenus: 26.09.2022). — Pexum
JIOCTYTIA: 10 MOJMKCKE.



https://new.znanium.com/catalog/product/1022478
https://znanium.com/catalog/product/1200647

0) lonoJiHMTEIbHASA JIUTEpaTypa:
1. Maxotkuna, E. C. Ilpaktukym mo oOIIeil ¥ HEOpraHWYeCKOW XHUMHUU . ydeOHOe
nocob6ue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - Maraurtoropck : MI'TV, 2016. - 1

snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  o9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooObeKT. - TeKCT : 3IeKTPOH-HBIH. - CBEIECHUS JOCTYITHBI

takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBopsl : yuebHoe mocodbue / E. C. Maxorkuna, M. B. Illyouna, C.
A. KpsutoBa ; MI'TVY. - Marauroropck : MI'TY, 2014. - 1 snekrpon. onrt. quck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346. pdf&show—dcataloques/1/1123
798/1346.pdf&view=true . - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBECHHS JOCTYITHBI TAKIKE
Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue 3JeMEHTHl M MHUHepaibl B Ouocdepe : yueOHOe
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anektpon. ont. guck (CD-ROM). -  3Barm. ¢ turyn. o9kpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true . - MakpooOBeKT. - TEKCT : 3IeKTPOHHBIH. - CBEICHUS TOCTYITHBI TAKKE
Ha CD-ROM.

4. Maxotkuna, E. C. Kiaccuueckue meronsl aHanusza . yueOnoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 3JeKTpoH. ONT. TUCK
(CD-ROM). - 3arun. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131

503/2680.pdf&view=true . - MakpooOBeKT. - TEKCT : 3JIeKTPOHHBIH. - CBEICHUS TOCTYITHBI TAKKE
na CD-ROM.

B) MeToanyeckne yKazaHus:
1. Maxotkuna, E. C. Ilpaktukym mo oOuieil ¥ HeopraHM4ecKol XUMHH . y4yeOHoe
nocodwue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1

sanmektpoH. onrt. guck (CD-ROM). -  3Barm. ¢ Turymr.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcataloques/1/1131
288/2659.pdf&view=true . - MakpooOBeKT. - TeKCT : 3MeKTPOHHBIH. - CBEJACHUS TOCTYITHBI

takke Ha CD-ROM.
2. MaxotkuHa, E. C. KomutonaHo-nucnepcHbie cuctemsl : mpaktiukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snektpon. ont. auck (CD-ROM). -

3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcataloques/1/1529
941/3790.pdf&view=true . - MakpooOBeKT. - TeKcT : 3MeKTpOHHBIH. - CBEJACHUS TOCTYITHBI

takxe Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 2JIEKTPOIUTOB U HEAIEKTPOJIUTOB | yueOHOe mocodue / E.
C. Maxotkuna, M. B. Illyouna, C. A. KpsutoBa ; MI'TVY. - MarauToropck, 2012. - 87 c. : Tab. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true .- MakpooObeKT. - TEKCT : 3eKTPOHHBII. - FIMeeTcst meyaTHbIi aHaJIoT.

4. MaxotkuHa, E. C. Onements! V-VIII rpynn nepuoandeckoil CUCTEMBbl XUMHUYECKUX
anementoB JI. . Menneneesa : nabopatopusiii mpaktukym / E. C. Maxorkuna, M. B.1lly6uHa ;
MI'TY . - Marauroropck : MI'TY, 2018. - 1 snekrpon. ont. nuck (CD-ROM). - 3ari. ¢ tutym.

JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true . - MakpooObeKT. - TEKCT : 3MeKTPOHHBINA. - CBEACHUS TOCTYITHBI

takxe Ha CD-ROM.


https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No noroopa CpoK neiicTBUS JTUIEH3UU
MS Office 2007 Professional  [Ne 135 ot 17.09.2007 OeccpouHo
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager CcBOOOJTHO 06eccpouHO

HpO(l)CCCHOHaJILHBIe 0a3mbl HAHHBbIX U I/IH(l)OpMaIIPIOHHLIe CIIPaBOYHBLIC CUCTEMbBI

Hassanue xypca CchlIIKa
OnekTpoHHass 0a3za MEPUOTUYECKUX
wimaamii  East  View  Information|https:/dlib.eastview.com/
Services. 000 «<UBUC»

HannonanbHas

HHPOPMAIIMOHHO-aHAJINTHNYCCKAaA . . .
(popman N N URL: https://elibrary.ru/project risc.asp

CHUCTCMA — Poccuiickuin HHACKC

HayyHoro utupoBanus (PUHII)
[Touckosas cucrema Akagemus Google
(Google Scholar)

WUndpopmannonnas cucrema - Ennnoe
OKHO Jjoctyma K wuHpopmannonnbiM|URL: http://window.edu.ru/

URL: https://scholar.google.ru/

pecypcam
®enepanbHOE rOCYIapCTBEHHOE
GiopxeTHOE 5 YAPEHICHHC URL: http://www1.fips.ru/
«d)ez[epaanbm I/IHCTI/ITYT

POMBINIIEHHON COOCTBEHHOCTH

Poccniickas I'ocynapcrBenHas
6ubnuoteka. Karanoru

DJeKTpoHHBIE pecypcsl  OubamoTeku|https://magtu.informsystema.ru/Marc.html?locale
MI'TY um. I'.11. HocoBa =ru
9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

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

MarepuanbHO-TEXHHUECKOE 0OecTieueHUe JUCIUIUINHBI BKITFOUAET:

VY4yeOHble ayTUTOPUM A NPOBEICHUS 3aHATUH JIEKUMOHHOro THMa. OcCHalleHHe:
MynbTHMEANIHBIE CPEICTBA XPAHSHHUS, TTEPEIauH U MPEICTaBICHIS HHPOPMAIIUH.

VYyeOHble ayaUTOpUM  JUISL  TPOBENEHHUS  J1a0OpaTOpHBIX  pabOT:XMMHYECKHE
naboparopun. OcHamieHrne: XUMHUYECKHE peakTUBbI, XUMHUYecKas mocyaa,JlaboparopHoe
obopynoBanue, Tabnumna «[lepuoanueckas cucTeMa XHMHYECKHUX 3ieMeHTOB»,Ilmakarel 1o
TeMaM paboyeil mporpaMMel.

Y4eOHble ayAUTOpUH TSI IPOBEACHUS TPYIIOBBIX U WHANBUAYAIBHBIX KOHCYIbTAIUH,
TEKYIIEro KOHTPOJIA M MPOMEXYTOUHOM arrectanuu. OcHamenue:llocka, MyJabTUMEIUNHBINA
MIPOEKTOP, IKpaH.

[Tomemenuss s caMOCTOSITENIbHOW — paboTel  oOywaromuxcs.  OcHamieHwue:
[Tepconanbubie kKommbroTepbl ¢ maketoMm MS Office, Beixomom B MIHTEpHET U ¢ IOCTYIIOM B
ANEKTPOHHYIO0 NHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemenue i XpaHeHUsT M OPOPHIAKTHYECKOTO OOCIYKMBAaHHUS y4eOHOTro
obopynoBanus. OcHamenue: [lkader ans xpaneHus yd4eOHO-METOAMYECKON JTOKYMEHTAIINH,
y4eOHOro 0OOpyIOBaHUS U Y4EOHO-HAITAHBIX MOCOOMHM, MHCTpYMEHTBI s pPEMOHTA
1a00paTOPHOTO 000PYIOBAHUS.
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IIpunoxenne 1
Y4yeOHO-MeTOoAUYeCKOe o0ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs

CamocrosTenbHas paboTa OOydYaIOIIMXCS MOJApa3AesieTcss Ha ayIUTOPHYI0, KOTOpas
MIPOUCXOJUT KaK BO BpeMs JabOpaTOPHBIX 3aHATHM, TaKk M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U HA
BHEAYAUTOPHYIO, MIPOUCXOAALIYI0 BO BPEeMs MOATOTOBKH CTYIEHTAMU OTUYETOB IO JJAOOPAaTOPHBIM
3aHATHUSAM U BBIIOJHEHUS JOMAIIHUX 3a1aHHUM.

TeMbl 12a00paTOPHBIX PadoT:
JlaGopatopnas padota Ne 1. «TermoBbie 3¢ (eKTh TPOIIECCOBY;
JlaGopaTtopnas padota Ne 2. «CKOpOCTh XMMHUYECKUX PEaAKIHII»;
JlaboparopHuas pabota Ne 3. «DneKkTpoauTHIecKas TUCCOUALIUS;
Jlaboparopuas padota Ne 4. «['uaponus cone».
JlaGopaTtopHnast padota Ne 5. «JlucniepcHbie CUCTEMBI.
Jlaboparopnas padota Ne 6. «OKHCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN;
JlaGopaTtopnast pabota Ne 7. « DneKTpOXUMUYECKHE TTPOLIECCHI,

JK3aMEeHANMOHHbIC BONPOCHI
1. OcHOBHbIE TIOHSATUS M OMNpENelIeHHs XUMHUYECKOW TepMoAMHAMUKH. [lepBbiili  3akoH
TEPMOJUHAMUKHU.
2. TennoBoii 3¢ ekt xumuueckoi peakuun. 3akoH ['ecca u crieacTBUS U3 HETO.
3. Pacuer teruioBoro addexra B N300apHBIX U H30XOPHBIX YCIOBHSIX.
4. TernoBoil 3pdexT pacTBopeHus BemiecTB B Boje. [Iporecc pacTBOpeHHs KpUCTAILTHYECKHX
BEIIECTB (COJICH) B BOJIE.
5. Bropoii 3aK0H TepMOAMHAMUKH. 3HT0pOHI/I$I. PacueT n3aMeHeHus JHTPONNHU B PE3YJIBTATE PEAKLIMH.
KauectBennoe onpenenenue 3Haka AS; .
6. Dueprus ['m66ca. Kpurepnii caMonmpon3BOIEHOTO MPOTEKAHUS TIPOIIECCOB.
7. Pacuer um3MeHeHMs »Hepruun ['mb0ca B pe3ynbTraTe XUMHMUYECKHX peakuuil. DHTpomuiiHoe
ypaBHEHHE U ero aHaim3s. TemrepaTypa paBHOBEPOATHOCTH (KpuTHuecKas) Tp.
8. CocTosiHHE XUMHUYECKOTO paBHOBECHs. YCIOBME XHMHYECKOro paBHoBecus. KoHcTaHTa
paBHOBECHS.
9. CBs3b KOHCTAaHTBhl PAaBHOBECHUS C HM3MEHEHHEM TEPMOJMHAMHUYECKUX (YHKIMH B pe3yibTaTe
peakuuu. BausiHue TeMnepatypbl Ha KOHCTaHTY PaBHOBECHS.
10. [punuun Jle-Illarense. Onpenenenue HapaBIeHUs CMEILEHUS] XUMHUUECKOTO PABHOBECHS.
11. CkopocTh XUMHUYECKOW peakluu: CpeaHssi U MTHOBEHHAsl (MCTHHHAsI). 3aKOH JAEWCTBUS Macc
JUIsl TOMOT€HHBIX peaKLuil.
12. 3aBHCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIIMU OT KOHIIEHTPAIIMU PEareHTOB. 3aKOH JIEHCTBHS
Macc JUlsi TOMOTEHHBIX M TE€TEPOreHHBIX peakuui. PU3NYECKUN CMBICI KOHCTAHTBI CKOPOCTH
XUMHYECKOW PEaKIUH.
13. Kuneruka oOpaTumbIXx XHMHYeCKUX peakiuil. Kunermueckoe ycrnoBue paBHoBecusi. CBA3b
KOHCTAHThI PaBHOBECHS C KOHCTAHTAaMU CKOPOCTEN MpsIMON U 00paTHOM peakuuil.
14. BnusHue Temneparypbl Ha CKOPOCTh XUMHUeckoi peakuuu. [Ipasuiio Bant-I'odda.
15. 3aBHUCHMOCTH CKOPOCTH XUMHUYECKOHN PEaKIuu OT TEMIIEpaTyphl. Y paBHEHHE APpPEHUYCa U €T0
IPUMEHEHHE U1 pacueTa DSHEPIUM aKTHUBALMM IO H3BECTHOMY COOTHOIIEHHIO CKOPOCTEN
XUMHUYECKON pPeaKINK MPH JIBYX pa3HbIX TeMIlepaTypax.
16. AKTHBHPOBaHHBIN KOMIUIEKC. DHEPTHs aKTUBAIIUH.
17. Karanuzatopsl W UX BIUSHUE KaTalU3aTOPOB Ha TEPMOAMHAMHKY pEaKUWU, KOHCTAHTY
CKOPOCTH M KOHCTaHTY PaBHOBECHUs. | OMOTre€HHBIN U reTepOreHHbIN KaTaaus.
18. PactBopbl. CriocoObI BBIpa)KEHUS COCTaBa PaCTBOPA, BUIBI KOHIICHTPAITHH.
19. Dnexrponutuyeckas aucconmanus. CXembl AUCCONHMANMHA KPUCTAIUTMUECKUX BEIIECTB C
MOHHOW CTPYKTYPOM M MOJISIPHBIX MOJIEKYIL.




20. Crenenp mucconmanuu. Kinaccupukanus 371eKTpONUTOB MO CTENEHH Auccouuanuu. Teopus
3JIEKTPOJUTHYECKON JUCCOUALIMN AppeHunyca.

21. Jluccommanus cla0bIX 3JEKTPOIUTOB (IPUMEPHl UX CTYIIEHYATOW TUCCOLMAIUH), KOHCTaHTa
quccouuanuu. 3akoH pasoasienus OcTBanbia.

22. Peakuuu MOHHOTO 0OMEHA, peaKkIuy HeUTpanu3anuu (pacCMOTPETh Ha IPUMEpPaXx).

23. Jluccommanus Boabl. Bonopoausiit pH u ruapoxkcunbhbiii pOH nokazareny.

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

25. CremneHb rupoin3a, KOHCTaHTa ruaponnsa. CMelleHue paBHOBECHS MpoIecca ruApoIIn3a.

26. OBP: ocHoBHbIe oHATHS U onpenenenus. Kinaccudukamus OBP (paccmorpers Ha pumepax).
27. CraHgapTHBIA DSJICKTPOAHBIM TOTCHIHMANI. Psj HanpspkeHWd MeTaioB. 3aBHCHMOCTH
AIIEKTPOAHOTO MOTEHIMAJIA OT pealIbHBIX YCIIOBHM. YpaBHeHne HepHcra.

28. XuMHUYECKHIl MUCTOYHHK TOKa — TajJbBAaHUYECKHIl DJIEMEHT: CTPYKTypHas cxema, Kparkas
3aIMCh, OKUCIUTEIFHO — BOCCTAHOBUTENBHBIE MpOIlecchl Ha aekTpojaax U DJ]C raabBaHHYECKOTO
JJIEMEHTA.

29. Xumudeckas KOppPO3Ws METAJUIOB U €€ BUJIBI (C IIPUMEPAMH).

30. DrnekTpoxumuyeckas KOpPpO3UsS METAIOB W €€ BHIbl. JJEKTPOAHBIE IMPOLECCH B
KOPPO3HMOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MPUMEPAX B pa3HBIX Cpeiax).

31. MeTobl 3aITUThI METAJJIOB OT KOPPO3HH (C IPUMEPAMH ).

32. 3amuTHBIE  METAUIMYECKHE  TOKPBITHSA. CXEMbl  DIIGKTPOXMMHUYECKOW  KOPpPO3UHU
OIIMHKOBAHHOT'O U JIY’KEHOTO KeJie3a B KUCIION cpeie.

33.  DneKTpoau3 pacIiuiaBOB C MHEPTHBIM aHOAOM. DIIEKTPOJIA3 PACTBOPOB C MHEPTHBIM aHOAOM
(mocnenoBaTeNnbHOCTD AIEKTPOAHBIX MpolieccoB). [IpuBecT nmpumepsl.

34. DneKTpoau3 pacTBOPOB C AKTUBHBIM aHOJIOM (PAaCCMOTPETh Ha IpUMEpE). DICKTPOTUTHIECKOE
paduHUPOBAHUE METAJLIOB.

35. 3akonsl anekTposn3a (00beanHeHHbBIN 3aKkoH Papanes). Berxox mo Toky.

BreayauropHast caMocTosTebHAS paboTa 00YJIAFOIIUXCS OCYIIECTBIISETCS B BHJIC U3YUCHUS
JUTEPaTyphl 0 COOTBETCTBYIOMIEMY pa3fieny ¢ mpopaboTKoi Marepuana; ohopMIeHUSI OTYETOB 1O
nabopaTOpHBIM paboTaM U BHITIOJIHEHMSI JIOMAIITHUX 3aJJaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHU 1J151 BHeaAyITMTOPHOI CaMOCTOSTeIbLHOMI
padoTHI CTY/ICHTOB 110 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOAUHAMHUKA»

3agaua Nel

Has peakuuu CHy y + COy () = 2 CO () + 2 H; (1) onpenenuTte BO3MOXKHOE HalpaBIICHUE
CaMOIIPOMU3BOJIBHOTO TEUEHMS PEAKIIMU IIPU CTAHAAPTHBIX YCIOBUAX M Npu Temmepatype T = 927
°C, ecnu TemnoBoii ahdexT peaknuu A0 3alaHHOW TeMIEpaTyphl HE W3MEHUTCS. YKaXuTe: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEpPIrus B XOJAE peakiuu; 0) NMPUUMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadajaa peakiuu.

3agaua No2

Bemuncaure temnosoit  addexr peakuun: CaCp o + 2 HoOqn) = Ca(OH), ) + CoHa (),
MOJIb3YACh CTaHIAPTHBIMU TEIUIOTaMU OOpa30BaHUs pearupyroumx BemecTB. CKONBKO TEIUIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH oO0pazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM pacCunTanTe TeroBol 3 (eKT peakuu:
Hyry + COz ¢y =CO )+ Ho Ogy. TepMoxumudeckue ypaBHEHUS:

a) Hp @ T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2CO ) + 02 Ol 2 C02 ()s AH = '566,2 KH)K

Jlomainee 3aganue No 2
o TeMe «XHMHYeCKAd KHHEeTHKA)»

3amaua Nel



Peaxuusa nporekaer no ypasHenuio: Or iy +2 CO () = 2 CO; (. HauanbHble KOHIEHTpalu
pearupytomux BemectB paBHbIL: [O2] = 1,2 monw/n, [CO]= 0,8 Monb/n. Bo ckonbKo pa3 M3BMEHUTCS
CKOpOCTh MpsAMOM peakuuu, korga npopearupyer 30% CO? Bo ckoiabko pa3 U3MEHSITCS CKOPOCTH
PUMOM M 0OpaTHOM peakiuu, eCIl YBEIHUUUTh AaBJIEHUE B CCTEME B JiBa paza?

3asaya Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakuuio 3a 20MHUH.
Paccuuraiite BpeMs, MpU KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNUT B PEAKLUIO MPU
temnepatype 200 °C, ecin TeMITepaTypHbIi KO DHUIIMEHT CKOPOCTH peakliuu paBeH 2. Bo CKoibKo
pa3 U3MEHUTCS MIPU 3TOM CKOPOCTh pPeaKIuu?

3agaua Ne3

Haiinure HayayibHble KOHLEHTPAIMU UCXOJHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMH:
Fe (7 +H0 () = FeO () + Hy (1), eciin paBHOBECHBIE KOHIIEHTPALUU PEArMPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Monb/m.

3anaya Ne4

Hns peakumonnon cucremsl: CO y + HyO ) = CO;z (y + Hy () HavanbHBIE KOHLEHTPALUH
paBusl: [H20] = 0,5 mons/n, [CO] = 0,6 Mmonb/n1. Onpenenute KOHIIEHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CJIM KOHCTaHTa paBHOBecUs paBHa 1,45.

3anaya NeS

Bripasurte uepe3 KOHLIEHTpAIMK PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COZ(F) +C = 2 CO(F), AH =+160.,5 KI[)K;
CO(F) + HzO(F) =CO, @ 1 Hyp, AH =-41,1 x]Ix.

VKaxuTe HamnpaBlICHUE CMEUIEHUS XUMUYECKOTO paBHOBECHS OTUX peakIui: a) Mpu
MOHIDKEHUU TEeMIIepaTyphl, €ClU JaBlIEHHE TMOCTOSIHHO; O) MpH TMOBBIIMICHUU JaBICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacTrBopbn»

3anaua Nel
B kaxom o6neme Bojibl cnienyet pactBoputh 1351 SnCl, mutst monmyyenus 3M pactBopa xitopua

onoga (II) ¢ mnotHOCTRIO p = 1,405 r/™Mn?

PaccuunraiiTe: a) MaccoBylO OO BEIIECTBA B PAcTBOpPE; 0) MOJSPHYIO KOHIICHTPAIHIO
HKBHUBAJICHTA; B) MOJISIIBHOCTD; T) THUTP; /1) MOJIBHYIO JIOJIFO BEIIIECTBA B PACTBOPE.

3agaua No2

3aKOHUMTE MOJEKYISAPHbIE M HAMUIINTE COKpAICHHbIE HMOHHBIE YPaBHEHHS peaKIui
B3aUMOJICCTBUS CIIEIYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe 10 JBa MOJICKYJIIPHBIX YPABHEHUS PEAKIIMMA K CJICTYIOITUM HOHHBIM:

Ba®* + CrO;~ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H' - Zn®* +H,S

3anaya Ned

Borunciute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3agaya NeS

Kakwue u3 cnenyromux coneit monsepratotcst ruaponusy: NasSiOz. Cu(NOs),. KBr? CocraBbre
MOHHbIE Y MOJIEKYJIIpHbIE YPaBHEHUS TUAPOJIN3a COOTBETCTBYIOMUX colielt. Kakoe 3Hauenue pH (<
WIN> 7) UMEIOT PaCTBOPBI ATUX COJIEH?

3amaua Ne6



Haiinute mpoussenenue pacrsopumoctu PbCly, ecan B 200 mi Boasl pactBopsiercst 2,17 T
9TOr0 COCIUHEHUS.
Jomamnee 3axanue Ne 4
1o TeMe «OKHCINTEIbHO-BOCCTAHOBHUTE/ILHBIC POLIECCHI»

3amaua Nel
[TonbGepute KO3(DPHUIMEHTH B YPaBHEHUSX OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKITH.

VKaxuTre THI KaKJI0M PEakinu.

PaccunTaiiTe 3JEKTPOJABIKYIYIO CHIIY W ONPEACIUTE HAIPABICHUE CaMOIPOU3BOJILHOTO
NpPOTEKAaHUsT TMEPBOM  peakIMu TMpU  CTAHJAPTHBIX  YCJIOBMSIX, HCIOJb3ysd  3HAYCHUS
OKHCJIMTENHLHO-BOCCTAHOBUTEIIFHBIX OTECHIIHAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0

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

NH;ReO, +H, — Re + NHz; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:

KMnO4 + NaNO, + H>,0 —

NaCrO, + H,O, + NaOH —

BI(OH)3 + NayS;0g+ NaOH —

Bi.O; + C —

Mg + HNO;3 (pas6) —

3agaya Ne3

JlaHbl JBE OKHCIHTEIbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOjz; u Pb(NOs),, PbO..
[Tonb3ysice Tabnuiel CTAaHAAPTHBIX OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX IMOTEHIIUAIOB, COCTABHTE
YpaBHEHHE BO3MOXXHOM peakuuu B ykasaHHoM cpene (HNOgz). Paccuuraiite 3HaueHHe
ANEKTPOJBIKYIIEH CHIIBI PEAKIUH.

Jdomaminee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

3amaua Nel
CocraBbTe DJIEKTPOHHO-MOHHBIC YPAaBHEHHUS SJEKTPOAHBIX IPOIIECCOB M MOJIEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylollel peakiuH, MpOTeKarolled mpu paboTe rajJbBaHMUYECKOTO 3JIEMEHTa
Co/Co(NO3),// AI(NOg3)s/Al. Paccunraiite DJIC (E) raipBaHUYECKOTO 3JIEMEHTA NP CTaHIaPTHBIX
YCIOBUSX.

[IpuHsB moTeHIMAN aHOAAa PABHBIM CTAaHJAPTHOMY 3HAUEHMIO, pacCUUTANTE KOHIEHTPAIUIO
KaTHOHOB Me€Ta/yla B KaTOJHOM pacTBope, npu Koropol OJIC ranpbBaHMYECKOrO 3JIEMEHTA
ymenbiuTes Ha 0,02B.

3azaya Ne2

[IpuBenute cxemMbl 5SJIEKTPOJHBIX MPOLECCOB W MOJEKYJSPHbIE YpPaBHEHUS PpEeaKIHid,
MPOTEKAIOIIUX MPH AMEKTPOXUMUYECKON Koppo3uu raibBaHonapsl  Co/Ni: a) B kucioi cpene; 0) BO
BJIQ)KHOM BO3/YXE€.

Omnpenenure yObUIb Macchl aHOJIa IPH KOPPO3UH B KUCIION cpere 3a 20 MUH, €ClIM CKOPOCTh
kopposuu coctabmia 0,01 r/4.

3azmaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHMSI AJIEKTPOAHBIX IPOLECCOB (aHOJ HMHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIUH, IPOUCXOIALIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Boruncnute akTrueckoe KOJMYECTBO MeTajlla, MOJyYeHHOrO0 Ha KaToJle MPHU DJIEKTPOJIU3e
Co(NO3),, eciu d1eKTpOIH3 MPOBOAMIM B TedeHUH 1 4. Beixoa Merama mo Toky coctaBui 85%.

VYkaxxute BO3MOXKHbIE IPUUMHBI YMEHBILICHHS BbIX0/1a METAJJIa [10 CPABHEHUIO C PACUETHBIM.
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KoHTpoJibHBIE BONPOCHI IO TeMaM

KoHTpoJsbHbIe BONIPOCHI 10 TeMe «XUMHYeCKas TEPMOAUHAMHUKA»
OCHOBBI XMMHYECKOI TEPMOJTUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMudeckue napameTpsl U (PyHKIIUN COCTOSTHHSI CUCTEMBI.
Buyrtpennss sueprus. Pabora. Terora.
[lepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).
DOHTanbIUs Kak (YHKIUS COCTOSIHUS CUCTEMBbI. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TernoBoit »dexT xumuueckoil peakunu. DakToOpbl, BIUAIOUIME HAa TEIUIOBOW 3ddekt
XUMHUYECKOHN peaKItu.
Tepmoxumus. 3akon 'ecca.
CnenctBusd u3 3akoHa 'ecca.
OHTponus Kak (PYHKIMS COCTOSIHUS CUCTEMBI.
Bropoii 3ak0H TepMOIMHAMUKH.
Tperwnii 3aKOH TEPMOINHAMHUKHU.
Oueprus ['ub6ca.
Hanpasiienue caMoInpor3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKLIUM.

KonTposbHbIe BOIPOCHI 110 TeMe « XUMHYEeCKAs KHHETUKA»
Xumnueckass KUHeTHKa. CKOPOCTh XUMHUYECKOW PEaKIIMU U METO/IbI €€ PErYIMPOBAHMUSL.
BrusiHue KoHIIEHTpAIMK Ha CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JEHCTBYIOIIUX MacC).
Brnusinue TemnepaTypsl Ha CKOpOCTh xuMuueckoi peakiuu. [Ipasuino Bant — [N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHHyca.
DHeprusi akTUBalUu. Y paBHEHUE AppeHuyca.
Teopus nepexoqHOro KOMIUIEKca. DHEpreTuyecKas guarpamma.
KpuBas Maxkcemna — bonsiiMana. DHepreTuueckuit 6apbep.
Karanutnueckue cuctemsl.
BnusHue karanusaTropa Ha CKOPOCTbh XUMHUUECKON PEAKIIUU.
['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.
KonebartenbHble peakiuu.
Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBIE PEAKIINH.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.
Cwmenienne xumuueckoro papHosecusd. [Tpunuun Jle—Illarense.
BrusiHre KOHIIEHTpalMK, JaBIE€HUS U TEMIIEpaTyphI.

KonTpoabHbie Bonpockl no teme «PacTBopb»
[Tonsitue pactBopa. PactBopuMOCTh BemecTBa. PacTBOpuMOCTSb rasa.
PactBopsl. CrniocoObl BhIpaK€HUSI KOHLIEHTpAIlMM PACTBOPOB (MaccoBasi JIOJisl, MOJIIpHAs
KOHIICHTPAIIUSI, MOJIIPHAST KOHIICHTPAIUs SKBUBAJICHTA, MOJIbHAS OIS, THTD).
KonnuratusHble cBoiicTBa pacTBOpoB. M neanbHblil pacTBop.
3axonbl Payns: I (Tonomerpuueckuit) u Il (30ymnnockonuueckuii 1 KpUOCKOIINYECKUIN).
Ocmoc. Ocmornyeckoe naBieHue. Cxema ocMOMETpa.
KucimoTHO-0CHOBHBIE B3aUMOJIEHCTBHS BEIECTB.
HonHast Teopusi KUCIOT U OCHOBaHMN AppeHuyca. OCHOBHBIE MOHATHS U TOJO0XKEHUS TEOPUH
AppeHnyca.
Juccounanusi KHCIOT, OCHOBAaHMM M COJIEH C TOYKH 3pEHHUS] MOHHOM TEOpuH AppeHHyca
(mpumepsI).
Crenenp auccounanyu. CuiibHbIE U clabble AJIEKTPOIMTHI.
Jucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconaym.
3akoH pa3basnenus OcTBaibaa.
Peakiun noHHOTO OOMEHA MEXIY OJJICKTPOJIUTaMU (Ha TPUMEpE pEeakiuid 00pa3oBaHUS
c11aboro 3JIEKTPOSIUTA, OCATKa U Ta3a).
[IpousBeneHne pacTBOPUMOCTH.
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HNonHoe npousseneHue BoAbl. BOLOPOIHBIN U THAPOKCUIIBHBIN II0KA3aTEIH.
I'maponus coneit. Tunsl runponnsa comen.

KonmyecTBeHHBIE XapaKTEPUCTUKH IIPOLECCa THAPOIIN3A.

@DaxTOopHl, BAUAIOLIME HA IPOLECC THAPOIIN3A.

KoHnTpoJibHbIe BOonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepcHbIX CUCTEM.
Komnounansie pactBopsl. JInopuisHbie 1 110()OOHBIE KOJUTOUIBI.
CriocoOsl moTydeHus: KOJTOUIHBIX PACTBOPOB.
CrpoeHne KOJIJIOUIHBIX YacTHULl.
[IpaBuno ®dasuca — [leckosa.
VY eTounBOCTh KOJUTOMAHBIX cUCTeM. CTaOUIN3aTOpHI.
Koarymsmus nuopunbHbIX U THO(OOHBIX KOIOHIOB.
CenuMeHTaIys KOJUTOUIOB.
Koarymsius KoIIouIHbIX pacTBOPOB IEKTPOTUTAMH.
[IpaBuno lyneue — Napau. Koarynupytromias cnocoOHOCTb.
OnTHyeckue CBONCTBA KOJUIOUIHBIX PACTBOPOB.
DIEKTPUUECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoJsbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHD)
OCHOBHbIE IOHATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHii.
OKHCINTEIHLHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA BCHICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENHEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIN TOTEHIIUA.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

HanpaBneHHe OKHCINTECIIbHO-BOCCTAHOBHUTECIIbHBIX peaKHHﬁ.

KouTpoJibHbIe BOPOCHI N0 TeMe «JIeKTPOXUMHYECKHE CUCTEMbD)
DnexTpoxumuueckue cuctembl. Kimaccuduxarus sneKTpoXMMHYECKUX TPOIIECCOB.
DNEKTPOXUMHUECKHE MTPOLECCH, IPOTEKAIOINE Ha IPaHULIE pa3jiena «MEeTallJl — pacTBOPY.
l"anpBanmyeckuii anemeHT Janmansa — Skoowu.

DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO DJIEMEHTA.

N3mepeHne SIeKTpOAHBIX IMOTEHIUAIOB. PsAn craHgapTHBIX JJIEKTPOAHBIX ITOTEHLIHUAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX TMOJIOKEHUEM B PSIy HAIIPSDKCHUI.

VYpasuenue HepHcra.

DIIEeKTpOIN3 PacIuIaBOB U pacTBOPOB. KaToIHBIE M aHOIHBIE TIPOLIECCHI.

OO6wenunenHslit 3akon @apajes. Berxoa mo Toky.

Kopposus meramios. Knaccudukanust Koppo3noOHHBIX TTPOIIECCOB.

XuMunueckas Koppo3usl.

DIeKTpOXUMHUYECKasi KOppo3usd. AHOJHOE OKMCIEHUE METaUIa U KaTOJHOE BOCCTAHOBJIEHUE
OKHCIIMTES.

[Tpumepst KOppo3uH B KUCIIOH cpenie  aTMOCHEPHON KOPPO3HH.

CkopocTb KOppo3uH.

3amuTa METAJUIOB OT KOPPO3HH.

3alMTHBIE TOKPBITHSL.

DNEKTPOXUMHUIECKHE CITOCOOBI 3aIUTHI OT KOPPO3UU METAJLIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUI IIEMEHT.



Ipuio:xkenne 2

OneHoYHBIE CpeICTBA /IS NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTaluu
[IpomesxyTouHas aTTecTalys UMEET LENIbI0 ONPENENINUTh CTENEeHb JOCTUKEHNUS 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB OOyUYEHMsI 110 JTUCLMILIMHE 32
OIpe/ieNICHHBIN EPUO 00YUEHHUS.

a) HnannpyeMble pe3yJdbTaThbl oﬁyqennﬂ U OICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA HpOMe)KyTOqHOﬁ aTrecramum:

Kon
WHIUKaTOpa

WNHnukaTop JOCTHIKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

OIIK-1 Cnocoben pemarts 3aga4yu NPo(ecCHOHAILHONH IesiTeIbHOCTH, NMPUMEHsAS MeTOAbl MOJEeJHMPOBAHUS, MATEMATHYECKOI0 AHAJIM3a,

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecCTBEHHOHAYYHbIE
3aKOHBI U TIPUHIMIIBI IPU PELICHUN
MPAKTUYCCKUX 3a1a4d

Ilepeuenv» meopemuueckux 60npocos K IK3amMeny.
1. OcHOBHblE TOHATHS M OIpENeJNeHUs] XMMHUYECKOH TepMoauHaMuKH. IlepBblii 3akoH
TEPMOANHAMUKH.
2. TemnnoBoii 3¢ ekt xumuueckoi peakuuu. 3akoH ['ecca u cieacTBUs U3 HETO.
3. Pacuer teruioBoro 3¢dexra B n300apHBIX M H30XOPHBIX YCIOBHSIX.
4. Tennosoil a¢dekT pacTBopeHHs BemiecTB B Boje. [Iporecc pacTBOpeHHs] KpUCTAIUIMYECKUX
BEIIECTB (COJIeii) B BOJIE.
5. Bropoii 3ak0H TepMOJWHAMMKH. DHTponus. PacueT M3MeHEHHsI SHTPONUU B pe3yibTare
peakuun. KauectBeHHOE onpeiesieHue 3HaKa AS?.
6. DOneprus ['m66ca. Kpurepuit caMonpon3BoiIbHOTO MPOTEKAHUS TPOLIECCOB.
7. Pacuer mu3meHeHus sHepruu ['mb0ca B pe3ynbTrare XMUMHUYECKUX peakUui. DHTponuiiHOe
ypPaBHEHUE U €ro aHanu3. TeMneparypa paBHOBEPOATHOCTH (KputHyeckast) Tp.
8. CocrosiHMEe XMMHUYECKOTO paBHOBECHs. YCJIOBHE XHMHUYECKOTO paBHOBecus. KoHcraHTa
paBHOBECHSI.
9. CBs3b KOHCTAHTHI PABHOBECHSI C M3MEHEHHEM TEPMOJMHAMHUYECKUX (QYHKIMH B pe3yibTare
peakuuu. BausiHue TeMneparypbl HA KOHCTAHTY PaBHOBECHS.
10. TMpumanun Jle-Illatense. OmnpeneneHue  HAmpaBICHUS  CMEMICHUS  XUMHYECKOTO
paBHOBECHSI.
11. CkopocTh XMMHUYECKOM peakiuu: CpeqHsisi U MTHOBEHHasl (MCTHUHHAs). 3aKOH AeHCTBHS
MAaccC JiJIs1 TOMOTE€HHBIX PEaKLIUH.




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

12. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW pEaKIMH OT KOHIEHTPAIMH pPEareHTOB. 3aKOH
JEUCTBUSL MAcC JUIsl TOMOTE€HHBIX M I€TEPOre€HHBbIX peakunid. PU3NYECKHil CMBICT KOHCTaHThI
CKOPOCTH XUMHUYECKON PEAKIIUH.

13. Kuneruka oOpaTuMbIX XUMHYECKHUX peakiuii. Kunetnueckoe ycnoBue paBHoBecHs. CBS3b
KOHCTaHTBI PABHOBECHUS C KOHCTAHTaMU CKOPOCTEH MPsIMON U 00paTHOM peakLni.

14. BnwusHHe TeMIepaTypbl Ha CKOPOCTh XUMHUUYeCcKOi peakuuu. [Ipasuno Bant-I'odda.

15. 3aBHUCHMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT TEMIIEpaTyphl. Y paBHEHUE AppeHuyca u
€ro NpUMEHEHUE ISl pacuyeTa YHEPruy aKkTHUBALMHU 10 U3BECTHOMY COOTHOILLIEHUIO CKOPOCTEH
XUMHUYECKON peaklMy MIPU IBYX Pa3sHbIX TeMIepaTypax.

16. AKTUBHUPOBAHHBIN KOMIUIEKC. DHEPTUs aKTUBALIUU.

17. Kartanuzatopsl U MX BIMSHHE KaTalu3aTOPOB Ha TEPMOJUMHAMHKY pEakKLUU, KOHCTAHTY
CKOPOCTH U KOHCTAHTY paBHOBECHS. ['OMOT€HHBIN U FeTEPOreHHBIN KaTaau3.

18. PactBOpsl. CIOCOOBI BEIpAXKEHUS COCTaBa PACTBOPA, BUJIBI KOHIICHTPAITUA.

19. DnextponuTtHueckas nuccorpanus. CxeMbl JUCCOLMALUN KPUCTAJUIMYECKUX BEIECTB C
MOHHOM CTPYKTYpPOH Y NOJIAPHBIX MOJIEKYII.

20. Crenenp auccoumanuu. Krnaccupukamus >JI€KTPOJUTOB MO CTENEHU JAUCCOLMAIUU.
Teopust NEKTPOIUTUYECKON AUCcoManu AppeHunyca.

21. Jluccommanus cnaObIX 3JEKTPOJUTOB (IIpUMEPbl HX CTYNEHYaTOM IUCCOLMALUN),
KOHCTaHTa UCCOIMAIu. 3akoH pazbasienust OcTBaibaa.

22. Peakuuu noHHOTO 0OMEHA, peakluy HEUTpaIu3auu (pacCMOTPETh Ha IpUMepax).

23. Juccommanus Boabl. Bomoponusiii pH u ruapokcuibabiil pOH moka3zatemn.

24. Peakuuu rugponuza cosneid. Tumel rugponusa (¢ mpuMepamMu).

25. CreneHb THAPONN3a, KOHCTAHTA THIpoH3a. CMelleHrne paBHOBECHS IIPOIIecca THAPOIIH3a.
26. OBP: ocnoBHble moHsATHA U ompexaeneHus. Krnaccudpukamus OBP (paccmoTpers Ha
pUMepax).

27. CraHIapTHBIA 2JIEKTPOJHBIN TOTCHIHAN. Ps HanmpsDKeHWH METauIoB. 3aBUCUMOCTH
AJIEKTPOAHOI0 OTEHIMANA OT pealIbHbIX yciaoBuil. Y paBHeHue HepHcera.

28. XWMHYECKHId MCTOYHHK TOKA — TallbBAaHUYECKUH DIIEMEHT: CTPYKTYpHAs CXeMa, KpaTKas
3alMCh, OKUCIUTEIBHO — BOCCTAaHOBUTENIBHBIE Ipolecchl Ha snekrpogax u  IJC
raJIbBAHUYECKOT0 3JIEMEHTA.




Kon

Nupukarop qocTuxeHust

OneHouyHble CpeaCcTBa

WH/IMKAaTOpa KOMITCTCHIIHH
29. XuMmudeckasi KOppO3Usi METAJUIOB U €€ BHUJIBI (C IPUMEpPaMHu).
30. DnekTpoxuMHUYecKas KOPpPO3US METAUIOB M €€ BHUABL. OJIEKTPOJHBIC TIPOLECCHl B
KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MIPUMEPAX B Pa3HBIX Cpeiax).
31. MeTobl 3aITUThl METAJUIOB OT KOPPO3HH (C IPUMEPAMH ).
32. 3amuTHBIE MeETAUIMYeCKHE MOKPHITHA. CXEeMBbl 3JIEKTPOXUMHUYECKOW  KOPpPO3UH
OLIMHKOBAHHOT'O M JIY’)KEHOTO XkeJie3a B KUCIION Cpeie.
33.  DNeKTpoaH3 paciuIaBOB C HHEPTHBIM aHOJIOM. DIIEKTPOJIA3 PACTBOPOB C HHEPTHBIM aHOIOM
(mocie10BaTENILHOCTD 3JICKTPOIHBIX MpolieccoB). [IpuBecTH mpuMepsl.
34. DnexkTponu3 pacTBOpPOB C aKTHBHBIM  aHOIAOM  (pacCMOTpPETh Ha  TIPUMEpE).
DIEKTPOTUTHYECKOE pa UHUPOBAHUE METAJIIIOB.
35. 3akonsl 3nekTponu3a (00bernHeHHbIH 3aKoH Dapanes). Bexox o Toky.

OIlK-1.2 Penraer CTaHJapTHBIE Ilpumepnsvie npakmuyueckue 3a0anus 0s IK3AMEHA:

npodeccuoHanbHble  3aJaud  C
IPUMEHEHHEM  OOIEHHKEHEPHBIX
3HAHUHI

1. BeIpazute yepe3 KOHIIEHTPAUd PeareHTOB KOHCTAHThl PABHOBECHS CIEAYIOIIUX PEaKIUi
Nory + 3 Hoy = 2 NH3(y, AH = -92,2 x/Ix. YkaxkuTe HanpaBlleHHE CMELICHUS] XUMHUYECKOTO
PaBHOBECHSI TUX PEAKIIU: a) TP MTOHMKEHUH TEMIIepaTyphbl, €CITH JaBJICHUE IOCTOSTHHO; 0) TIpH
TIOBBIIICHUH JIABJICHUS, €CIIM TEMIIEpaTypa NOCTOSHHA.

2. Omnpenenute BO3MOXXHOCTh BOCCTAHOBIIEHHSI OKcuaa xene3a FesO, yrmepomom mpm
craHaaptHbix ycnoBusx u Temmneparype 1100 K. Peakuust BoccranoBnenus FesOs: Fe3Oy
+4C(K) == 3FE(K) + 4CO(F).

3. 3aKOHYUTH YPaBHEHHUsI pEaKIii, HAIIMCaB UX B MOJIEKYJISIPHOM U HIOHHOM BUJIE:

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

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

5. CocTaBbTe YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

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

6. IlpuBeguTe cxeMbl 3IEKTPOJHBIX IPOLIECCOB M MOJEKYISIPHbIE YpPAaBHEHHS PpEaKIIHil,
MPOTEKAIOIINX TPH ICKTPOXUMHUYECKON Koppo3uu rajbpBanonapel  Co/Ni: a) B Kucioi cpeze;
0) BO BIaXKHOM Bo3ayxe. Onpenenure yObUTh MACChI aHOIa TIPU KOPPO3UHU B KUCTION cpene 3a 20
MUH, €ClIi CKOpOCTh kKoppo3uu coctauia 0,01 r/u.

7. CocTaBbTE 3JIEKTPOHHO-NOHHBIEC YPABHEHMSI 3JIEKTPOJHBIX NIPOLIECCOB (aHOA MHEPTHBIN) U




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

MOJICKYJISIPHOE ypaBHEHHME pEaKIUH, NPOMCXOIAIIed mnpu snekrpoimuse pactBopa CoSOy.
Boruncnute (akTuueckoe KOJIMYECTBO MeETalla, MOJYYEHHOTO Ha KaToA€ MpPH 3JIEKTPOIIH3E
Co(NO3)2, eciu 37eKTpoJIU3 MPOBOMIN B TeueHHH | 4. Brixo MeTasuia mo Toky coctaBuit 85%.
VYKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0/1a METAILIA M0 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] MOTYICHHOTO 30151 M HAITUIITUTE
(hopMyIly ero MHUIIEIUTHI.

OIIK-1.3

IIpumensier METO/IbI
MOJIEJIMPOBaHUS u
MaTEMAaTHYECKOrO  aHalnM3a I
pelIeHus 3a1a4 TEOPETUYECKOTO U
MIPUKJIIATHOTO XapaKTepa

Ilpumepnvie npakmuyeckue 3a0anus (014 OOMAUWIHUX 3A0AHULL):

1. JIna peakuuu CHy () + CO; () =2 CO () + 2 H () onpenenuTe BO3MOKHOE HaIlPaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAKIUM MpPU CTaHAAPTHBIX YCJIOBUAX M Ipu Temmneparype T
=927°C, ecu 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
peakumii Noiry + 3 Hypy = 2 NHzp, AH = -92,2 xJlx. YKaxkure HamnpaBlIeHUE CMEILIECHUS
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
notpeOyetcs Uit mpurorosienus 2 i1 0,25M pactBopa?

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

5. 3071b TUApPOKCHIAa MarHus nosydeH nytem cmemuBanus 0,02 1 0,011. pactBopa MgCl,
n 0,028 11 0,005 =H. pactBopa NaOH. Onpenenure 3aps1 4aCTHUI] TOJTYISHHOTO 30151 M HATTUIIIATE
(bopMyiTy €ro MULEIIBL.

6.  PaccumraiiTe = JJIEKTPOABMKYILYIO  CWIy W ONPEACIATE  HAlpaBICHHE
CaMOMPOM3BOJILHOTO MPOTEKAHUS PEAKIIMU MPU CTAHJAPTHBIX YCJIOBUSX, UCTOJIb3Ysl 3HAYCHUS




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

OKHUCJIMTEILHO-BOCCTAHOBUTENILHBIX mHoTeHrmanoB H] + HzPO, — Jo, + HiPO3; +
H,0.

7. IlpuBenure CXe€MbI IJIEKTPOJHBIX IPOLECCOB U MOJEKYISPHBIC YPaBHEHHs PEaKLUH,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B KUCIIOi cpene;
0) Bo BiIaykHOM Bo3ayxe. Onpenenure yOblIb MacChl aHOJIa IIPU KOPPO3UHU B KUCIION cpenie 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTe 3IEKTPOHHO-UOHHBIE YPAaBHEHUS 3JIEKTPOHBIX MPOLECCOB (aHOJ MHEPTHBIN)
Y MOJIEKYJIIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH MpH 31eKTpoin3e pactBopa CoSOy,
Brrauciure pakTuyeckoe KOJIMYECTBO METAJIA, MOJIyY€HHOTO Ha KaTo/Ie TIPH JIEKTPOIIN3E
Co(NO3),, eciti 3J1eKTpOJIU3 MPOBOIHIIHN B TeueHur 1 4. Bbixo MeTania o Toky cocraBui 85%.
YKaKuTe BO3MOYKHBIE IPUUMHBI YMEHbIIIEHUS BBIX0/1a METAJLJIA 10 CPABHEHUIO C PACUETHBIM.




0) Ilopsinok npoBeaeHHsI IPOMEKYTOUYHON aTTeCTALMHU, IOKA3aTe U U KPUTEPHH OLeHUBAHUS:

[TpomexyTouHast arrecTaus mo aucuurinHe «OO0mas 1 HeopraHuueckass XMMHsD BKIIIOUAET
TEOPETUYECKHE BOIIPOCHI, MMO3BOJISAIOUINE OLEHUTh YPOBEHb YCBOCHHS OOYYAIOUIMMHCS 3HAHWM, U
MPAKTUYECKHE 3aJaHMsl, BBIABIAIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHM U BIAJACHUN,
IpOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW JUCHUIUIMHE TMPOBOJUTCS B YCTHOM (hopMe MO 3K3aMEHAIMOHHBIM
Ouneram, KaKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUIECKUX BOIPOCA M OJTHO MPAKTUYECKOE 3aJaHHeE.

IToka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OICHKY «OTJIMYHO» (5 0amioB) — oOyyarommiicss AEMOHCTPUPYET BBICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMaTHUECKOe U TITyO0Koe 3HaHUE Y4eOHOTo
Marepuaia, CBOOOJIHO BBIMOJNHSACT TMPAKTHUECKUE 3alaHusi, CBOOOIHO ONEpPHPYET 3HAHMIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CII0KHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOy4arouiuiicss AEMOHCTPHUPYET CPEIHHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIE OIIMOKHN, HETOYHOCTH, 3aTPYAHEHHS NMPU aHATUTUYECKUX OINEpalHUsX, TEPeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «Y/0BJIeTBOPUTEILHO» (3 Oaiia) — 00yJaronuiicss JeMOHCTPUPYET MOPOTOBBII
YpOBEHb CPOPMHUPOBAHHOCTH KOMIETECHIIMNA: B XOAE€ KOHTPOJBHBIX MEPOIPHUSITHIA OMYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBHE OTIENbHBIX 3HAHWHA, YMEHWH, HAaBBIKOB, OOYyYaroImIUACs
UCIBITHIBACT 3HAUUTENbHBIC 3aTPYJHEHHS MPU OMEPUPOBAHUU 3HAHUSMU U YMEHUSMHU TPH UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeY/10BJIETBOPHUTEILHO» (2 Oaia) — 00yJyarouuiicss IEMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTHYECKOr0 MaTepuala, JOMyCKaeT CYIICCTBCHHBIC ONTMOKHU, HE MOXET TOKa3aTh
MHTEJJICKTYaIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OLICHKY «HeYJA0BJIeTBOPUTEILHO» (1 6aiun) — oOydaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BECHHS U 00bACHEHHUS MH(OPMAIMH, HE MOKET MOKa3aTh WHTEIUIEKTYaIbHbIE
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.



