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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kageapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 r. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHus aucuMIUiMHbl «OOmass W HeopraHUYecKas XHUMHUS» SBISETCS
dopmupoBanue (pyHIaMEHTAIBHBIX 3HAHUN B 00JACTH COBPEMEHHON XWMHH, BKIFOUYAIOIIHX
OCHOBHBIE TMOHSTHS, 3aKOHbI W 3aKOHOMEPHOCTH, ONHCHIBAIOIINE CBOWCTBA XHWMHUYECKUX
COCIMHEHUH; Pa3BUTHE HABBIKOB CAMOCTOSATEIHHOW PaOOThI, HEOOXOMUMBIX IJII MPUMCHCHHS
XUMHUYECKHX 3HAHUUN MpPU M3YYEHUU CIELHATbHBIX JUCHUIUIMH U JajbHEeHIIeld MpakTHYecKoi
JIeATETbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Huctumumaa O0mast 1 HeopraHuyeckast XMMUSI BXOJHUT B 0053aTeNby0 YacTh y4eOHOTO
11aHa 00pa30BaTeIbHON MPOTrPaMMBL.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), IOJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMIUIMHBI OymyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

be3onacHOCTb XKU3HENEATEIBHOCTU

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

dusnyeckas XuMus

MarepuanoBeneHue

OCHOBBI METANTYPru4€CKOro IPOU3BOACTBA

Meroabl HcclieI0BaHU MAaTEPUAIIOB U IPOIIECCOB

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynbrare ocBoeHMs AUCHUIUIMHBI (MOayisi) «OOmiasi 1 HEOPraHUYECKas XUMUS»
oOyyaroImuiicst JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIUSIMHU:

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

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHBIE 3HAHHS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPHHLMIBI NIPU PELICHUN
MIPaKTUYECKHX 3a1a4

OIIK-1.2 Pemaer crangaptHele mpodeccuoHaNbHBIE 3aJaud ¢ [PUMEHEHHEM
O0IIEMH)KEHEPHBIX 3HAHUHN

OIIK-1.3 [Ipumensier METOABl MOJENMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelieHus 3a7a4 TEOPETUYECKOr0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh THUCHIUILIMHBI cocTaBiisieT 3 3a4eTHhIX enunHuil 108 akan. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 61,2 akaj. 4acos:
— ayIuTOpHas — 57 aKaJ. 4acoB;
— BHeayIuTopHas — 4,2 akaJl. 4acoB;

— caMocTosTeNnbHas padora — 29,1 aka. 4yacos;
— B (hopMe MpakTUYECKOM moaroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hK3ameny — 17,7 akan. gac

dDopMa aTTCCTalllH - OK3aMCH

AynutopHast § =
o | KOHTAKTHAs pabora & 5 ®dopma TeKyIero
=
g B aKajl. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 ©|caMOCTOATENBHOM | ycrieBaeMOCTH U
JUCIIUATUTAHBI 3 [~ . | KOMIeTeHIHH
O s 2 £ paboThI TIPOMEKYTOYHOM
1ab. |mpakr. @
Jlexk. P < aTTecTaLH
3aH. | 3aH. QO o
1.
- oopmiieHuE
oT4eTa 1o
nabopaTopHOi
paborte; Sauura
- pereHue .
nabopaTopHOit
JIOMAIIHETO 560“1:1 OIIK-1.1,
1.1 Xummaeckast TepMOANHAMUKA 4 221 4 3aganus Ne 1; JII()) MaI_LIHée OIIK-1.2,
- OIIK-1.3
3aganme Ne 1.
CaMOCTOAITEIBHOE | v, 0 r o
U3y4YeHHE poc.
yaeOHOI 1
Hay4YHOM
1 JUTEPATYPHI.
- opopmIIeHHE
oTyera 1o
nabopaTopHOM
paborte; Samra
- pelieHue N
p nabopaTopHOi
JIOMAIIHEr o AGOTEI OIIK-1.1,
1.2 XuMnueckass KHHETHKA 3 3 4 3amanus No 2; I[Iz)MaLHHE.:e OIIK-1.2,
- OIIK-1.3
3amanue Ne 2,
CaMOCTOAITEINBHOE | v, 0 r o
U3yueHHe poc.
yueOHOI u
Hay4HOU
JIUTEPATYPHI.




- ohopmieHUE
OTYETA I10
nabopaTopHO’
padore; 3amura
- pettierue nabopaTtopHoOi
JIOMAIIHETO AGOTEL OIIK-1.1,
1.3 PacTtBOpHI 14 6 3agaHus Ne 3; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3amanne Ne 3.
CaMOCTOSTEIILHOE .
VYerHsIi onpoc.
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPBI.
- ohopmieHHE
OTYETa 110
nabopaTtopHoOi
pa6f) e naG?)a];lTp(I)TaHoﬁ OIIK-1.1,
1.4 TucniepcHbIE CUCTEMBI 4 2 4 patop . OIIK-1.2,
CaMOCTOSTENIbHOE | paOOTHI. Y CTHBIIH
OIIK-1.3
U3ydeHHe orpoc.
yuebHOi U
Hay4HOU
JUTEPATYPHI.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
padore; 3ammura
- petueriie nabopatopHoi
15 JIOMAIIHETO ;)60“1:1 OIIK-1.1,
OKHCIINTENHHO-BOCCTAHOBUTEIBLHBIE 4 2 5 3agaHus Ne 4; P ) OIIK-1.2,
JlomanrHee
MPOIIECCHI - OIIK-1.3
3amanne Ne 4,
CaMOCTOSTEIBHOE .
YerHBIl onpoc.
U3yUYCHHE
yueOHOH H
HayJHOU
JIUTEPATYPBI.
- oopmiieHUE
OTYETA I10
nabopaTopHOi
patore; 3ammura
- petuerime nabopatopHoi
JIOMAIIHETO 560“?1 OIIK-1.1,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 9 6 6,1 3amadus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3aganue Ne 5.
CaMOCTOSITENBHOE .
VYerHbIl onpoc.
H3y4eHHE
yaeOHOU W
Hay4YHOM
JIUTEPATYPHI.
HWroro no pazneny 38 | 19 29,1
Hroro 3a cemectp 38 19 29,1 9K3aMeH
Uroro no aucnuminuze 38 19 29,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaaunuoHHbIE 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNILHOTO  MpOIEcca, MPEANONAraloulyl0 MPSAMYI0  TPAHCIALMIO 3HAHUH  OT
npenoAaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUTIOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHast ACSITEbHOCT CTYJEHTa HOCHT B TAKHX YCJIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HWudopmanuonHas JeKIus — IOCIEIOBAaTEILHOC W3JIOKEHUE Marephalia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(GOPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAs padoTa ¢ aHAJIOTOBBIMU MOJEIISMU
pealbHbIX 0OBEKTOB.

2) MHTepaKkTUBHbBIC TEXHOJIOTHU — OpPTraHU3aIis 00pa3oBaTEIbHOIO Mpoliecca, KOTopas
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB, IOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HHX 00pa3oBaTeNbHOrO pesynbrata. Hapsmy co
CHEIUAM3UPOBAaHHBIMU  TEXHOJOTHSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
MPOCJIC)KUBACTCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTHH.
HHTEepaKTUBHOCTH MOAPA3YMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0OJie 00pa30BaTEIbLHOTO
npoliecca U, Kak ClieZicTBUE, (POPMHUPOBAHNE CaMOpPa3BUBAOIIEICS HH(DOPMAITHOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-auckyccus (Ha 1abopaTOpHBIX paboTax) — KOJUIGKTHMBHOE OOCYXKICHHUE
KaKoro-aubo CHOpPHOTO BOIMpPOCa, MPOOJIEeMbl, BBISIBICHHE MHEHHUU B TpyIIe (MEXIpYIIOBOM
JIAAJIOT, TUCKYCCUS KaK CTIOP-IHAaJIOT).

3)  HupopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30oBaTe/bHbIC  TEXHOJIOTHH  —
opranm3aiys 00pa3oBaTeILHOTO MPOIECca, OCHOBAaHHAS HA MPUMEHEHUH CIICITUATH3UPOBAHHBIX
IpPOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB paboThl ¢ uHMopmanueid. DopMbl yueOHBIX
3aHSATHM:

- Jlekuus-Bu3yanu3zanusi — HM3JI0KEHUE COJEP)KAHUS COMPOBOXKAAETCA TMpEe3eHTaIueit
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEJICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUATIOB).

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSTeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcuoBsel xumun: Yuebuuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcr : anexkrponnsiid. - URL: https://new.znanium.com/catalog/product/1022478
(mara oOparmenus 11.01.2023).

2. Heopranmueckast xumus . ydeOnuk / T.B. MapreHoBa, M.W. Cynonunkas, 10.C.
AreeBa. — Mocksa : TH®PA-M, 2018. — 336 c. + [lom. maTepuansl [DIeKTPOHHBIN pecypc;

Pexxum pocryma: http://new.znanium.com]. — (Bsiciiee ob0pa3oBanue: bakamnaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JOCTyTa:
https://new.znanium.com/document?id=302331 - Tekcr : onextponnsii. - URL:

https://new.znanium.com/document?id=302331 (nara o6pamenus 11.01.2023) .



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

0) lonoJiHMTE IbLHASA JIATEpaTypa:
1. Maxotkuna, E. C. Ilpaktukym 1o oOmieii ¥ HEOPraHWMYECKOW XUMHUHU . ydeOHOe
nocobue. (4. 1) / E. C. Maxorkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TV, 2016. - 1

snekrpon. ont. guck (CD-ROM). - 3arm. ¢ Turyn. o9kpada. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/113
1288/2659.pdf&view=true (mata o6pamemms 11.01.2023) . - MakpooObeKkT. - TekcT

3JICKTPOH-HBIU. - CBeneHus aocTynHbl Takke Ha CD-ROM.
2. MaxotkuHa, E. C. PactBopsl : yueOHOe nmocodue / E. C. Maxorkuna, M. B. 11lyOuna,
C. A. Kpsutosa ; MI'TY. - Marauroropck : MI'TVY, 2014. - 1 snekrpon. onr. auck (CD-ROM). -

3ari. C TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcataloques/1/112
3798/1346.pdf&view=true (mara o6pamenus 11.01.2023). - MakpooObekT. - Tekcr

ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.
3. Maxotkuna, E. C. Xumuueckue s1eMeHTH U MHHepaibl B Ouocdepe : yueOHOe
nocobue / E. C. Maxorkuna, M. B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1

anektpon. ont. jguck (CD-ROM). - 3arn. ¢ Turyn. oskpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/113
5288/3078.pdf&view=true (mara o6pamenms 11.01.2023) . - Makpooosekr. - Tekcr

ANEKTPOHHBIN. - CBefieHus AocTynHbI Takxke Ha CD-ROM.
4. Maxotkuna, E. C. Knaccuyeckne metoapl aHanmmsza . ydeOHoe mocodbue / E. C.
Maxotkuna, M. B. lly6una ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 s51eKTpoH. ONT. IUCK

(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcataloques/1/113
1503/2680.pdf&view=true (mata oOGpamenus 11.01.2023) . - MakpooObekT. - TekcT

AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

B) MeToaunyeckue ykasaHus:

1. Maxotkuna, E. C. IIpakTukym mo oOuieli ¥ HEOpraHMYecKOd XUMHUHU : yuyeOHoe
nocodwue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1

sanmektpoH. onT. guck (CD-ROM). - 3Barm. ¢ turya.  9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcataloques/1/113
1288/2659.pdf&view=true (nata oOpamenus 11.01.2023) . - MakpooObeKkT. - TekcT

AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.
2. Maxorkuna, E. C. KomnowgHo-aucrnepcHbie cuctembl : mnpaktukym / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 sieKkTpoH. ONT. TUCK

(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcataloques/1/152
9941/3790.pdf&view=true (mara oGpaumenuss 11.01.2023) . - MakpooObekr. - Tekct

ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

3. MaxorkuHna, E. C. PacTBOPBI 2JIEKTPOIUTOB U HEAIEKTPOIUTOB : yueOHoe mocodue / E.
C. Maxotkuna, M. B. llly6una, C. A. Kpsutosa ; MI'TY. - Marauroropck, 2012. - 87 c. : tab. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103
520/600.pdf&view=true (nara o6pamenus 11.01.2023) . - MakpooOBeKT. - TEKCT : AIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJOT.

4. MaxotkuHa, E. C. Dnementsl V-VIII rpynn nepuoandeckoil cucteMbl XUMHYECKUX
anemenToB JI. Y. Menpeneena : nmaboparopusiii npaktukym / E. C. Maxotkuna, M. B.IllyouHa ;
MI'TY . - Marauroropck : MI'TVY, 2018. - 1 snektpon. ont. quck (CD-ROM). - 3arn. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/151
5216/3587.pdf&view=true (mara o6pamenns 11.01.2023) . - Makpooosekt. - Tekcr



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-pecypceb:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 Ne norosopa CpoK neiicTBUS TUIEH3UU
MS Office
2007 Ne 135 ot 17.09.2007 0OeCcCpovYHO
7Zip CcBOOOIHO OECCPOYHO
FAR Manager |cBo60o1H0 0OeccpouHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchIIKa

OnekTpoHHass  0a3a  MEPUOAUYECKUX
m3ganmii  East  View  Information
HammonansHas
UH(OPMAMOHHO-aHATUTHYECKAs URL: https://elibrary.ru/project_risc.asp
cucrteMa — POCCHMCKUM MHIEKC HAYIHOTO
ITouckosas cucrema Axamemusi Google
(Google Scholar)
Nndpopmanmonnast cucrema - EnuHoe
OKHO _JIOCTyna K HMH(OPMAIMOHHBIM

https://dlib.eastview.com/

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

URL: http://window.edu.ru/

®denepaabHOE roCyJapCTBEHHOE
Or0/KEeTHOE yupexaenne|URL: http://www1.fips.ru/
«DenepalbHbIi HHCTHUTYT
Poccuiickasa l'ocynapcrBenHas

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

oubnanoreka. Karanoru
DNEKTPOHHBIE  pecypchl  OHOMUOTEKH
MI'TY um. I''1. HocoBa

9 MaTepHaJbHO-TEXHHYECKOe o0ecnevyeHne JUCIUILITHHBI (MOIYJIsl)

https://magtu.informsystema.ru/Marc.html?locale=ru

MatepuaabHO-TeXHHYECKOE 00eCTieYeHNe TUCITUTUTHHBI BKITFOYACT:

Y4eOHbIC ayAUTOPUH JUIS TPOBEACHUS 3aHATHH JICKIIMOHHOTO THMA. (OCHaIICHHE:
MynbsTUMeINITHBIE CPENICTBA XPAHEHUS, IEPEAayuu U MPeACTaBlIeHUs HHPOpPMAIIUH.

Y4eOHbIe ayAUTOPHH JJIs POBEICHUS Ta0OPATOPHBIX Pa0OT:XUMHYECKHE JIAOOPATOPHH.
OcHarienue: XuMuyeckue peaKTUBbL, XUMHUYECKas nocyxa,Jlaboparopaoe
obopynoBanue, Tabnuma «llepuognyeckass cucTeMa XWMHYECKUX dJIeMEHTOB»,IlmakaTel 1O
TeMaM pabodeil IporpaMMBl.

Y4eOHbIe ayAUTOPHH JJIsi TIPOBEICHUS TPYIIIOBBIX W HHIUBUIYaTbHBIX KOHCYJIbTAIIHM,
TEKYIIET0 KOHTPOISA M MpoMeXyTouHoW arrecranuu. OcHamenue:/locka, MyIbTHMeIURHBIM
MIPOEKTOP, KPaH.

[TomemeHus Ak CaMOCTOSTENBHOM paboThl oOyvaromuxcs. OcHamenue: [lepconanbHbie
kommbpioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
nH(}OPMaIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenne s XpaHeHUSs W TPOPHIAKTHYESCKOTO OOCTY)KUBaHUSA  y4eOHOTO
obopynoBanus. OcHamenue: [llkadpr amsa xpaHeHus y4eOHO-METOAMYECKON JTOKYMEHTAIIHH,
ydeOHOTOo 000py/IOBaHMS ¥ YYEOHO-HAIVISIAHBIX TOoCcoOui, WHCTpyMEHTH i peMOHTa
71ab60paTOPHOTO 00OPYAOBAHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTrenbHas paboTa 00y4aromMXcs MOJpa3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMsl JIaOOpATOPHBIX 3aHATUN, TaK W HA IUIAHOBBIX KOHCYJbTAIMAX, U Ha
BHEAYAUTOPHYIO, IPOUCXOISIILYIO BO BpeMs IIOJATOTOBKU CTYIEHTAMU OTYETOB MO JIAOOPATOPHBIM
3aHATHUSAM U BBIIOJHEHUS JOMAIIHUX 3a1aHHM.

Tembl 1a00paTOPHBIX PadoOT:
JlaGopatopnas padota Ne 1. «TemsoBbie 3¢ (eKTh TPOIIECCOBY;
JlaGopaTtopnas padora Ne 2. «CKOpOCTh XMMHUYECKUX PEaKIHiI»;
JlaboparopHuas pabota Ne 3. «DneKTpoauTHIECKas TUCCOLUALINS;
JlaGopaTtopHnas padota Ne 4. «I'uxponu3 conein».
JlabopaTtopHnast pabota Ne 5. «JlucniepcHble CUCTEMBI.
Jlaboparopnas padota Ne 6. «OKHCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIUNY;
JlaGopaTtopHnast pabota Ne 7. « DneKTpOXUMHUYECKHE TTPOLIECCHI,

IK3aMEHAITHOHHLIE BOIIPOCHI

1. OcHOBHbIE TOHATUS U ONpEAENEHUS XUMHMUYECKOH TepMoauHaMuKu. IlepBblii 3akoH
TEPMOJUHAMUKHU.

2. TemunoBoii a3 dexT XuMIIecKoi peakuuu. 3akoH ['ecca u CIeaCTBHS U3 HETO.

3. Pacuer TtemoBoro agdexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.

4. TennoBoit 3pdeKT pacTBOpeHHUs: BemiecTB B Boje. lIpomecc pacTBOpEHHs KPUCTAILTHUECKUX
BeIEeCTB (coJieli) B BOJIE.

5. Bropoil 3akoH TepMOAMHAMUKU. DHTponus. PacueT W3MEHEHHs SHTPONUU B pe3yJibTaTe
peaxrun. KagecTsennoe onpenenenne 3Haka ASC.

6. Dueprus ['m66ca. Kpurepwuii caMOmmpon3BOIIBEHOTO TIPOTEKAHUS TIPOIECCOB.

7. Pacuer u3meHeHus sHepruum ['mb0ca B pe3ynbTraTe XMMHUYECKHUX peakUui. DHTpomnuiHOe
ypaBHEHUE U ero aHanu3. Temreparypa paBHOBEpOSTHOCTHU (KpuTHuecKas) Txp.

8. CocrosiHME XMMHUYECKOTO paBHOBECHs. YCJIOBHE XUMHUYECKOro paBHoBecus. KoHcraHTa
paBHOBeCHS.

9. CBsA3b KOHCTaHThl PAaBHOBECHUS C M3MEHEHMEM TEPMOJMHAMHUYECKUX (QYHKIUI B pe3ynbTaTe
peakuuu. BausiHue TeMnepatypbl Ha KOHCTaHTY PaBHOBECHS.

10. punuun Jle-Illatense. Onpenenenue HanpaBIeHUs CMELEHUS XUMUYECKOT'O PaBHOBECHSI.
11. CkopocTh XMMHYECKOW peaklUu: CPEAHssi 1 MIHOBEHHas (MCTUHHas). 3aKOH IEeHCTBUS
Macc JUIsl TOMOTEHHBIX peaKLni.

12. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW pPEaKIWU OT KOHICHTPAIUW peareHTOB. 3aKOH
JENCTBUS MacC sl TOMOTE€HHBIX M I€TEPOTeHHBIX peakuuil. dU3ndecknii CMbICI KOHCTaHTBI
CKOPOCTH XUMHUYECKON PEAKINH.

13. Kuneruka oOpaTuMbIX XUMUYECKUX peakuuii. Kunernyeckoe yciaoBue paBHoBecus. CBs3b
KOHCTAHTHI PaBHOBECHS C KOHCTAHTAMHU CKOPOCTEH MpSAMON U 00paTHOM peakIuii.

14. BnusHHe TemnepaTypbl Ha CKOPOCTh XUMHUecKoi peakuuu. [Ipasuiio Bant-I'odda.

15. 3aBHUCHMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT TEMIEPaTyphl. Y paBHEHHE AppeHHnyca U
€ro NPHUMEHEHHUE NI pacdyeTa PHEPrHMM aKTHBALMM 10 U3BECTHOMY COOTHOIIEHHIO CKOPOCTEN
XUMHYECKON peaKIMU MPH JIBYX pa3HbIX TeMIlepaTypax.

16. AKTHBHPOBaHHBIN KOMIUIEKC. DHEPTHs aKTUBALIUH.

17. KaranuzaTopsl U HX BIMSHUE KaTalu3aTOPOB HAa TEPMOAMHAMMKY pPEaKIMH, KOHCTAHTY
CKOPOCTH Y KOHCTaHTY PaBHOBECHs. | OMOTre€HHBIN U reTepOreHHbIN KaTalus.

18. PactBopsl. CrIOCOOBI BEIpaXKEHHUS COCTaBa PacTBOPA, BUIIBI KOHIICHTPAIIUH.

19. DnextponuTHueckas aucconuanus. CxeMbl AUCCOLMAIMM KPUCTAIUIMYECKHX BEIIECTB C
MOHHOW CTPYKTYpPOH U MOJIIPHBIX MOJEKYIL.



20. Crenens nucconuanuu. Knaccudukanus 3JeKTPOIUTOB 10 CTENEHU Aucconuanuu. Teopus
3JIEKTPOJUTHYECKON JUCCOUALIMU AppeHunyca.

21. Jluccommanus CinaObIX dJICKTPOIUTOB (MPUMEPhI HMX CTYIICHYATOW JHUCCOIMAIINN),
KOHCTaHTa Juccouuanuu. 3akoH paz0asienust OcTBaibia.

22. Peakuuu MOHHOTO OOMEHA, peaKIMy HeHTpanu3anuu (paccCMOTPETh Ha TIPUMEpPax).

23. Jluccommanus Boabl. Bonopoausiii pH u ruapoxcunbhbpiii pOH nokazareny.

24. Peakumu runponu3sa coiieil. Tumbsl ruponnsa (C mpumMepamu).

25. CremneHb ruIposn3a, KOHCTaHTa ruaponusa. CMmelleHne paBHOBECHUS IIpolecca ruApoIIin3a.
26. OBP: ocHoBHbie moHsTHS u omnpeaeneHus. Kiaccupukamus OBP (paccMoTpers Ha
npuMepax).

27. CraHgapTHBIA DIEKTPOAHBIA MOTeHIMAaNd. Psn HampspkeHuil MeTayuioB. 3aBHCHMOCTh
3JIEKTPOAHOIO MOTEHILIMANA OT peallbHbIX yclIoBUi. YpaBHeHue HepHcera.

28. XUMHUYECKHI MCTOYHUK TOKA — TAJIbBAHMYECKUW DJIEMEHT: CTPYKTYpHAs CXeMa, KpaTKas
3aIUCh, OKUCIUTENHFHO — BOCCTAHOBUTEIbHBIE ITpoIecchl Ha 3nekTpoaax u J/1C ranpBaHHYECKOTrO
HIIEMEHTA.

29. Xwumudeckas KOppo3usi METaUIOB U €€ BUJIBI (C TpUMepamu).

30. DmekTpoxuMHUYecKas KOPpO3HWsS METAUIOB W €€ BHJBL. JCKTPOIHBIC TPOIECCH B
KOPPO3MOHHOM MHUKPO3JIEMEHTE (PacCCMOTPETh Ha MIPUMEPaxX B Pa3HBIX Cpelax).

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

32. 3amuTHbIE MeTaJUIMYeCKue TOKPHITHS. (CXeMbl JIEeKTPOXUMHUYECKOW  KOPPO3UHU
OLIMHKOBAHHOTO M JIY>)KEHOTO KeJie3a B KUCIIOH Cpee.

33.  DnekTpoiu3 paciiiaBOB C MHEPTHBIM aHOAOM. DJIEKTPOJIU3 PACTBOPOB C HHEPTHBIM aHOJAOM
(TToceIoBaTEeNIbHOCTD ICKTPOAHBIX MporieccoB). [IpuBecT mpumMepsl.

34. DnekTponus3 pacTBOPOB C AaKTUBHBIM  aHOJOM  (pacCMOTpPeTb Ha  MpUMEpe).
DneKTponuTHYeCKOe pa MHUPOBAHUE METAJIIOB.

35. 3akonsl anekTponu3a (00benrHeHHbIH 3aKoH Papajes). Beixon mo Toky.

Breaynutopsas camocrostensuas pabora obywaomuxes OCYHICCTBIIACTCA B BUAC HU3YUYCHHUSA JIMTCPATYPHI 110
COOTBCTCTBYHOIIEMY pasaciay C HpOpa6OTKOI71 Marcpuala, OQ)OpMHeHHSI OTYCTOB 110
Ha60paTOpHBIM pa60TaM U BBIIIOJTHCHHUA JOMAIIITHUX 3aI[aHHI>i.

BapuaHThl TEMATHYECKHX JOMAIITHUX 32JaHUH 1JIs1 BHEAYIMTOPHOI CaMOCTOATEILHON
PaGoThI CTY/IEHTOB 0 TeMaM

JlomatHee 3aganue No 1
1o reme «XHMHYeCKasi TEePMOAMHAMUKA)

3asaga Nel

Jns peakunnt CHa )y + CO2 () =2 CO ) + 2 Hz () onpenenute BO3MOKHOE HalpaBiIeHUE
CaMONPOM3BOJILHOTO TEYEHHUSI PEAKIMU MPH CTAHAAPTHBIX YCIOBHUAX M Npu Temmeparype T =
927 °C, ecrn TennoBoii S3hdEKT peakIuH 10 3a1aHHOI TeMIepaTyphl He H3MEHUTCS. YKaKHTE: a)
BBIJICJISIETCS] MJTM TIOTJIOMIACTCSI SHEPTHS B XOJI€ peakluy; 0) NpUYNHY HaWJICHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKIilii.

3agauga Ne2

Beruucnure temnoBoit  addext peakuuu: CaCz ) + 2 H20r) = Ca(OH)2 ) + C2Hz (),
MOJIB3YSCh CTAHJIAPTHBIMH TEIUIOTAaMH 00pa30BaHMS pearupyromux BemecTB. CKOIBKO TETUIOTHI
BBIJICJIUTCS UJTH TTOTJIOTUTCS Tipu oOpazoBanuu 2,24 1 C2Hz?

3amauda Ne3

ITo TepMOXUMHYECKUM YPaBHEHUSIM PaCCUMTANUTE TEIUIOBOM 3 (PEKT peaKIiu:
Hop + CO2@) =CO ¢+ H2 O¢). TepMoxuMHuueckre ypaBHEHUSA:

a)Hay + % 020 =H20 (v, AH = -241,9 xJIx;

06)2COr +020)=2C0O2 1), AH =-566,2 x]Ix.

JlomainHee 3aganue Ne 2
o TeMe «XXUMHYeCKAsI KHHETHKA»




3amaua Nel

Peakuus mporekaer no ypaBHeHuto: Oz ) +2 CO )y =2 CO2 (. HauasibHbIE KOHLIEHTPALIMU
pearupytomux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOPOCTb NpsIMOM peakuuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHATCS CKOPOCTH
IPUMOI U OOpaTHOM peaxIiu, €CIIU YBEINYUTh AABJICHHE B CHCTEME B JIBa paza’

3agaua No2

Ipu temneparype 40 °C HeKOTOpOE KOJIMYECTBO BENIECTBA BCTYHAET B PEAKIHUIO 33 20MHUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO NPU
temnepatype 200 °C, ecnu TemmepaTypHbIH KOd((MHUIMEHT CKOPOCTH peakmuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU 3TOM CKOPOCTh peakiuuu?

3azmaga Ne3

Haiigure HauanbHble KOHILEHTPALMKW MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peakuun: Fe ) + H20 o = FeO ) + Ha (), ecaum paBHOBECHBIE KOHIEHTPAIIUU Pearupyrommx
BemecTB paBHbl: [H20]=0,3monw/1, [H2] = 0,4 Moinb/11.

3azaya Ne4

Jns peakuronnou cuctemsl: CO ¢y + H20 ) =CO2 ) + H2 (7 HavabHbIE KOHLIEHTpAUU
pasuel: [H20] = 0,5 mons/m, [CO] = 0,6 Monb/i1. OnpenenuTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT PaBHOBECHUS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azaga NoS

Bripazute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PEaKIIHii:

N2 + 3 Haey) = 2 NH3), AH =-92,2 x/Ik;
COzxr)y +C =2 COq), AH =+160,5 xJ1x;
COw +H20¢) =CO2 ) +Hap), AH=-41,1 x/Ix.

VYKaxkuTe HampaBlIeHHE CMEUICHHS XMMHUYECKOTO PaBHOBECHUS AITHX pEaKIUil: a) mpu
MOHIDKEHUU TEMIIEPATYphI, €CIIM JIaBJICHUE MOCTOSHHO, O) MPHU IMOBBINICHUU TABJICHHS, CCIU
TEeMIepaTypa MOCTOSHHA.

Jdomamnee 3axanue Ne 3
o reme «PacrBopbsn»

3azmaga Nel
B xakom oOGbeme Boabl cienyer pactBoputh 1351 SnCly mis momyuenus 3M pactBopa

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

PaccuunraiiTe: a) MaccoByro J0JI0 BEIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIIUIO
HKBHUBAJIEHTA; B) MOJISIIBHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BEIIIECTBA B pacTBOPE.

3ayaya Ne2

3aKOHUNTE MOJEKYJISIpPHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIE YpPAaBHEHUS peaKiuit
B3aMMOJICHCTBUS CIEAYIOLIUX BEIECTB:

HBr + NaOH —

AgNOs + H2S —

MgCl. + KOH —

CaF, + HCl—

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe 1O JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIIUNA K CIICTYIOIIIIM HOHHBIM:

Ba?* + CrOs& — BaCrOq;

NHs* + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3agaua Ned

Boruncnute pH 0,05M pactBopa cepHON KUCIOTHI.

3ayaga NoS



Kakue w3 crnepyromux coseir moasepratorcst rumponusy: NapSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSPHBIE YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOIIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

3agauda Neb6

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

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

3amaua Nel
[TonGepure KOIPIUIUEHTH B YPABHCHHUSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIA.

VYKaxuTe TUN KaKI0H peakiuu.

Paccuuraiite 37€KTPOABMKYIYIO CHIY M ONpPEACIUTE HAIpaBJICHHE CaMOIPOU3BOJIBHOTO
NPOTEKaHUs TMEpBOM peakuuu TMpU CTAHAAPTHBIX  YCJIOBUSAX, HCIHONB3YS 3HAYCHUS
OKHUCJIUTEITbHO-BOCCTAHOBUTEIHHBIX TOTCHIIHAJIOB!

HJ] + H3POs — J» + H3POs + HO

HNO, — HNOsz + NO + H0

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

NHsReOs +H» — Re + NHsz + H20

KBrO — 02 + KBr

3asaya Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnOs + NaNO, + H0 —

NaCrO, + H:0, + NaOH —

Bi(OH)s + NaS:0s+ NaOH —

BioOz + C —

Mg + HNO3 () —

3amaua Ne3

Jlaubl 1Be okucnutenbHO-BoccTaHoBUTENbHBIE Tapbl: KNO2, KNOsz; u Pb(NOz)2, PbO>.
[Tonb3ysick  Tabnmumeil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX  MOTEHIIMAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazanHoi cpene (HNOs). Paccunraiite 3HaueHne
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

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

ypaBHEHHE TOKOOOpPAa3yIolIel peakluy, MpoTeKaroliel npu paboTe ralbBaHUUYECKOro JIeMEHTa
Co/Co(NO3)2 //  AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3JEMEHTa MpU
CTaHJAPTHBIX YCIOBHSX.

[TpuHSB OTEHIMAT aHO]a PABHBIM CTaHIAPTHOMY 3HAYSHHIO, PACCUNTANTE KOHIIEHTPAIHIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, npu kotopoir DJIC ranbBaHUYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3agaua No2

[TpuBenuTe CXEMBI AJIEKTPOIHBIX TIPOIECCOB M MOJEKYISIpHBIC YpaBHEHHS pPEaKIni,
NPOTEKAIOIINX TIPH JIEKTPOXUMHUYECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucmnoi cpeze; 0)
BO BJIQKHOM BO3JTyXe€.

Omnpenenurte yObUIb Macchl aHOJIA IPU KOPPO3UH B KUCIOH cpene 3a 20 MUH, €CIH CKOPOCTh
Kopposuu coctabmia 0,01 r/4.

3agaua Ne3

CocTaBbTe 31€KTPOHHO-UOHHBIE YPABHEHMSI SJEKTPOAHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKLIMH, TPOUCXOAALICH IPU HIIEKTPOIU3E:

a) pacrmaBa NaOH;



0) pactBopa CoSOa.
Beraucnure GakTuueckoe KOJMYECTBO METAILIA, TIOJyYEHHOTO Ha KaTOJIe TIPH DIICKTPOIIU3E

Co(NO3)2, eciu 3JIeKTpOIIH3 IPOBOAMIM B TeueHuH 1 4. Bhixoa mMeTasia mo Toky coctaBui 85%.

VkaxnuTe BO3MOKHBIE INpUYUHBI YMCHBHUICHUSA BbIXOAa METallJla II0 CpPpaBHCHHUIO C

pacCUYETHBIM.

SouhkwdE

CoNoOARWNE

e ol ol o
agrwbdkEOo

No ko

KoHTpOJIbHBIE BOIIPOCHI IO TEMAM

KonTpoJbHbIe BONpoChI 10 TeMe « XHMHYeCKasi TEPMOJANHAMH KA
OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.
TepmoanHaMuveckue napameTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.
Buyrtpennss sueprus. Pabora. Terora.
IlepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).
OHTanpnus Kak QYHKIUSA COCTOSTHUS CUCTEMbI. DHTaNbIINs 00pa30BaHMsl BELIECTBA.
TernoBoit 3¢ ¢ext xumuueckoir peakuuu. DakToOpbl, BIUAONIME Ha TEIUIOBOH 3(dext
XUMHUYECKON peaKiuu.
Tepmoxumus. 3akon 'ecca.
CaenctBus u3 3akoHa ['ecca.
OHTponHs KaK (PYHKIHS COCTOSIHUSI CHCTEMBI.
Bropoii 3ak0H TepMOITMHAMUKH.
Tperunii 3aKOH TEPMOINHAMHUKHU.
Oueprus ['ub6ca.
Hanpasiienue caMoInpon3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKLIUH.

KoHnTposibHbIe BONPOCHI 110 TeMe «XHMHYeCKasi KHHeTHKAa»
Xumnueckas KUHeTHKa. CKOPOCTh XUMHUECKOW pPEaKIIMU U METO/IbI €€ PETYIUPOBAHMS.
BrusiHue KoHIIEHTpAIMK Ha CKOPOCTh XMMUYECKOM peakiuu (3aKOH JEeHCTBYIOLIUX Macc).
Brnusinue TemnepaTypsl Ha CKOpOCTh xumMuueckoi peakiuu. [Ipasuno Baut — [N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.
DHeprus akTUBalMu. Y paBHeHUE AppeHuyca.
Teopus nepexoqHOro KOMIUIEKca. DHEpreTuyeckas AuarpaMma.
KpuBas Maxkcemna — bonsiiMana. DHepreTuueckuii 6apbep.
KaTtanutnueckue cuctemsl.
BnusHue karanu3aTopa Ha CKOPOCTh XUMHUUECKON PEAKIIUU.
['oMOreHHBIN U reTepOreHHbIN KaTalnus.
KonebartenbHble peakiuu.
Xumunyeckoe paBHoBecue. OOpaTUMble U HEOOPATUMBbIE pEaKLIUU.
KoHcTanTa XuMHUY€CKOr0 paBHOBECHS.
Cwmenienne xumuueckoro papHoBecusd. [Tpunuun Jle—Illarense.
BrusiHue KOHIEHTpalyK, 1aBIE€HUS U TEMIIEPATYPHI.

KonTtpoabsHbie Bonpocsl o Teme «PacTBopbn»
[Tonsitue pactBopa. PactBopuMocTh BemecTBa. PacTBopuMocTh rasa.
PactBopsl. CriocoObl BbIpaKEeHUsI KOHIIEHTPALMU PacTBOPOB (MaccoBasi JI0Jsl, MOJISpHast
KOHIEHTpaLs, MOJISIpHAsl KOHLIEHTPALlUs SKBUBAJIEHTA, MOJIbHAS JI0JIS, TUTP).
Komnurarusasle cBoiicTBa pacTBOpoB. M aeanbHelil pacTBOp.
3axonbl Payns: | (Tonomerpuueckuit) u 1l (30yinockonnueckuii 1 KpUOCKOITMYECKUIN).
Ocmoc. Ocmotnyeckoe naBieHue. Cxema ocCMOMETpa.
KucimoTHO-0CHOBHBIE B3aUMOJIEHCTBHS BEIIECTB.
Honnast Teopusi KUCIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE NOHATUS W IOJOKEHUS
Teopuu AppeHnyca.
Jucconumanus KUCJIOT, OCHOBaHUI M COJIEW C TOYKM 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).
Crenenp auccounanuu. CuiibHbIE U cabble AJIEKTPOIHUTHI.



10. [Iuccoumanus ciaalObIX MeKTpoanuTOoB. KOHCTaHTa NUCCOIMAIINH.

11. 3axon pazbasneHust OcTBanapaa.

12. Peaknuu MOHHOTO OOMEHa MEXAY AJIEKTPOJIMTAMHU (Ha MpHMEpe peakiuil 00pa3oBaHUS
cJ1ab0ro 3JIEKTPOIUTA, OCaaKa U rasa).

13. TIpousBeneHue pacCTBOPHUMOCTH.

14. HonHoe mpousBeaeHue BoJbl. BogopoaHblil U ruIpOKCHIIBHBIN TOKA3aTEeNH.

15. Tmaponus conet. Tunsl TUuapOIN3a COIEH.

16. KosnnyecTBeHHBIE XapaKTEPUCTUKU MpoLiecca FMAPOIn3a.

17. ®akTopsl, BIUAIONINE HA MPOIECC TUIPOJIU3A.

KonTpoJsbHbie Bonpockl 10 TeMme «/lucnepcHbie CHCTEMBbI»
I'ereporennsie cmecu. [lucriepcHble CUCTEMBI.
HucniepcHocts. Kiaccudukanum aucrnepcHbIX CHCTEM.
Konnonansie pactBopsl. JInopuibHbie 1 110(GOOHBIE KOJITOUIBIL.
CriocoOpl 1osTydeHus: KOJJIOUIHBIX PACTBOPOB.
CrpoeHne KOJIIOUIHBIX YaCTHLI.
IIpaBuno dasuca — [leckona.
Y CcTONUMBOCTD KOJTIOUAHBIX cucTeM. CTaOMIIn3aTophl.
Koarynsimus nuodunbHbIX 1 THO()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.
Koarymnsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpasuno Ulynsue — [Napau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue CBOMCTBA KOJUIOUHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

CoNoOA~WNE

e N N
wh o

KonTposbHbie Bonmpochl 0 TeMe «OKHCJINTETbHO-BOCCTAHOBUTEIbLHbIE MPOLECCHD)
OcCHOBHBIE OHSTHS TEOPUU OKUCITUTEIHBHO-BOCCTAHOBUTEILHBIX PEAKIIHiA.
OKMCINTEIIFHO-BOCCTAHOBUTEIbHEIC CBOMCTBA BEILIECTB.

Baxxueimine OKUCINTEIIN 1 BOCCTAHOBHUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUil (IPUMEPHI).
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIN ITOTSHITAAIL.

VYpasuenue HepHcra.

CocraBneHre OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
Hanpasnenne okucanTensHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

N~ WNE

KoHTpo/1bHBIE BONPOCHI N0 TeMe «DJIeKTPOXUMHUYECKHEe CHCTEMbI»

1 DnexTpoxumuueckue cuctembl. Kimaccuduxaius 31eKTpoOXUMMHUYECKUX POIIECCOB.

2.  DIeKTpOXMMHYECKHE MPOLECCHI, IPOTEKAIOIINE Ha IPaHUIle pa3/iena «METaI — pacTBOP».

3. TanpBanmueckwmii ameMeHT Janusis — SIkooOu.

4.  DnexTpOoABIKYIIAs CHUia FajlbBAHMUECKOTO HJIEMEHTA.

5.  H3MepeHue 37€KTpPOJHBIX MOTEHUUAIOB. P cTaHIApTHBIX 3JEKTPOJHBIX MOTEHIUANIOB.
CBoiicTBa METaNIOB B COOTBETCTBUH C UX MOJIOKEHUEM B Psly HaNpsKEHUH.

6. VYpaBuenue HepHcra.

7.  DIeKTposiu3 paciiiaBoB U pacTBOpoB. KaToaHble n aHOAHbIE MTPOIIECCHI.

8.  OOvenunHeHHBIN 3akoH Papazes. Beixon o Toky.

9.  Koppo3sus meraiios. Kiaccuduxaiyst KOppo3HOHHBIX IPOIIECCOB.

10. Xwmmueckas KOppo3usl.

11. DnexTpoxummuuecKas KOppo3us. AHOIHOE OKHUCIEHUE MEeTaJlla U KaTOIHOE BOCCTAHOBIICHUE
OKUCIIUTES.

12. TIpumepsl KOPPO3UH B KHCIIOH cpesie M aTMOC(hHEepHOI KOPPO3UH.

13. CkopocCTh KOPPO3HH.

14. 3ammra METaIJIOB OT KOPPO3HH.

15. 3amwuTHbIE NOKPBITHS.



16. DneKTpoXUMHUECKUE CIIOCOObI 3alUTHI OT KOPPO3UU METAILJIOB.
17. XwuMmuyeckye UCTOUYHUKHU TOKA. [ aJIlbBaHNYECKUH DIIEMEHT.



Ipuio:xkenne 2

OneHo4HBIE CpeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTAluu
ITpomesxyTouHas aTTecTalys UMEET LENIbI0 ONPENENIUTh CTENEeHb JOCTUKEHNUS 3aIUIaHUPOBAHHbBIX PE3YJIbTaTOB O0yUYeHMs 10 JUCLMILIMHE 32
OIpe/ieNICHHBIN EPUO 00YUEHHUS.

a) l'[.na}mpyeMble pe3yJabTaThbl oﬁyqem/m H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalum:

Kon
WHIUKATOpa

WNHnukaTop 10CTHKEHUS
KOMIIETEHIIUH

OrneHOYHBIC CpPE/ICTBA

OIIK-1 CnocoGen pemarts 3aga4yu NPo(ecCHOHAIBLHONH IeSiTeJIbHOCTH, MPUMEHsAS MeTO/Abl MOJEeJMPOBAHUS, MATEMATHYECKOI0 AHAJIM3a,

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecCTBEeHHOHAY4YHbBIE
3aKOHBI U TIPUHIMIIBI IIPU PEIICHUN
MPAKTUYCCKUX 3ada4d

Hepeuenb meopemu4ecKux 60npoCco8 K IK3amMeHy.

wn

10.
11.

12.

OcHOBHbBIE TIOHATHA U ONPEACICHUS XMMHUYECKOM TepMoauHaMukd. [lepBelii 3aKkoH
TEPMOJAMHAMUKH.

TennoBoii 3¢ ekt xumudeckoi peakuun. 3akoH ['ecca u cieCTBUS U3 HETO.

Pacuer TtemoBoro aggexra B M300apHBIX U U30XOPHBIX YCIOBUSX.

TemnnoBoii a3 dexT pacTBopeHHs BeliecTB B Bojie. [Iporiecc pacTBOpeHUs KpUCTAIUTMYECKUX
BEIEeCTB (COJIeii) B BOJIE.

Bropoili 3ak0H TepMOAMHAMMKHU. DHTpoOINHUs. PacueT M3MEHEHMsI SPHTPOIUM B PE3yNbTaTe
peaxmun. KagecTBeHHOE onpeienenue 3HaKa AS,L.

Oueprust ['m66ca. Kpurepuii caMonpon3BoIbHOTO MPOTEKAHUS MPOLIECCOB.

Pacuer u3menenus sHeprun ['m60ca B pe3yiabTaTe XMMHUECKUX peakluil. DHTPONHUIHOE
ypaBHEHME U ero aHanu3. TemmnepaTypa paBHOBEPOSTHOCTH (Kputuueckas) Txp.
CocTosiHMEe XMMHUYECKOTO paBHOBECHS. YCIIOBUE XMMHYECKOro paBHoBecHs. KoncranTa
paBHOBECHSI.

CBs13b KOHCTAHTBI PABHOBECHUS C U3BMEHEHHUEM TEPMOIMHAMUYECKUX (QYHKIIUI B pe3yibTare
peakuuu. BausiHue TeMneparypbl HA KOHCTAHTY PaBHOBECHS.

[punnun Jle-1llarense. Onpenenenre HanpaBIeHUs] CMEIIEHHUSI XUMHUYECKOTO paBHOBECHSL.
CKOpOCTh XMMHUECKOW PEaKLMU: CPEIHssI U MIHOBEHHast (MCTHHHAs). 3aKOH AEWCTBUS
MAcCC JIJI1 TOMOT€HHBIX PEaKIIHi.

3aBUCHUMOCTb CKOpPOCTH XHMMMYECKON pEakluu OT KOHILEHTpPAllMM PEAareHTOB. 3aKOH




Kon
WHIUKAaTOpa

Nupukarop qoCTHXREHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,
25.
26.
27.

28.

29.

JEUCTBHAsSL MacC Ui TOMOIEHHBIX M TETEPOTeHHBIX peakuuil. PU3NYEeCKUN CMBICIT
KOHCTaHTBI CKOPOCTH XUMHUYECKON PEAKIIUH.

Kunernka o0paTUMBIX XUMHYECKHX peakuuil. Kunerndyeckoe yciaoBue paBHoBecus. CBs3b
KOHCTaHTbl PABHOBECHS C KOHCTAHTaMH CKOPOCTEH NPAMOM 1 0OpaTHOM peakiuil.
Bnusiaue Temrepatypsl Ha CKOPOCTh XUMHUYeckor peakuunu. [Ipasuno Bant-T'odda.
3aBUCUMOCTb CKOPOCTH XUMUYECKOW peakLUu OT TEMIIEPATyphl. Y paBHEHUE AppeHuyca u
€ro IPUMEHEHHE [UI pPAacueTa HSHEPIHMM AKTUBALMM 110 H3BECTHOMY COOTHOILECHHIO
CKOPOCTEM XMMHUYECKON PEAKLUH IIPH IBYX Pa3HbIX TEMIIEpaTypax.

AKTUBUPOBaHHBIN KOMIUIEKC. DHEPIUsl aKTUBALIUH.

KaranuzaTopsl 1 MX BIMSHUE KaTalu3aTOPOB HA TEPMOJMHAMHUKY DPEAKLUH, KOHCTAHTY
CKOpPOCTH U KOHCTAaHTY paBHOBECHS. [ OMOT€HHBIN U T€TEPOreHHbIN KaTajus.

PactBopsl. CriocoObI BBIpaXKEHUS COCTaBa PACTBOPA, BUIbl KOHLIEHTPALUI.
OnexTponauTuyeckas auccounanus. CXeMbl IUCCOLMALMU KPUCTAUIMYECKUX BEILECTB C
HMOHHOM CTPYKTYPOH U IOJIAPHBIX MOJIEKYII.

Crenensb nuccounanuu. Kiaccugukanus 31eKTpoauToB IO CTENEHU aucconranuu. Teopus
NMEKTPOIMTUYECKON Jucconuanui AppeHuyca.

Hucconmanus ciabbIX 3JIEKTPOJIUTOB (MpUMEPHl HMX CTYNEHYaTOW JMCCOLMALUN),
KOHCTaHTa JUccolranuu. 3akoH pa30asienus OcTBajiba.

Peakuuu nonHoro oOMeHa, peakliuy HeHTpaau3auuu (paccCMOTPETh Ha IpUMepax).
Jucconmanus Boasl. Bogoponusnii pH u runpoxcuissbiil pOH noka3zareny.

Peaxiuu ruaponmsa coneid. Tumsl rupouza (C mpuMepamH).

Crenenp ruponnsa, KOHCTaHTa ruaponnsa. CMeleHne paBHOBECHUS IPOLECCa THAPOIIN3A.
OBP: ocHoBuble mnonstus u onpenenenusa. Kmaccupukauuss OBP (paccmorpers Ha
pUMepax).

CraHpapTHBIM 2NEKTPOAHBIN NOTEHUMAl. Psn HampspkeHMH MeTasioB. 3aBUCHUMOCTH
3JIEKTPOIHOIO ITOTEHIMANA OT PEAIbHBIX YCIOBUM. Y paBHeHue HepHcTa.

XHMMHWUYECKUN MCTOYHUK TOKA — rajJbBaHMYECKUHN JJIEMEHT: CTPYKTypHAas CXeMa, KparTkas
3aMMch, OKUCIUTEIBHO — BOCCTaHOBUTENBbHbIE Mpolecchl Ha anekrpogax u IJIC
raJIbBAaHUYECKOT'O JIEMEHTA.

XuMu4deckasi KOppo3usi METALIOB U €€ BUBI (C IPUMEPAMH ).




Kon

Nupukarop qoCTHXREHUS

OneHouHble CpeacTBa

WH/IKAaTOpa KOMITCTECHITHH
30. DnekTpoXUMHUYECKasi KOPPO3Hs METAIIOB W €€ BUABL. OJIEKTPOJHBIC TPOIECCHl B
KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MPUMEpax B Pa3HbIX cpeliax).
31. MeTobl 3aIIUTHI METAJUIOB OT KOPPO3UH (C IPUMEpPaMH).
32. 3amuTHBIE METAUIMYECKHE TOKPBHITHUSA. CXeMbl  3JIEKTPOXUMHUYECKOH  KOppO3HU
OLIMHKOBAHHOTO M JIY’)KEHOTO XKeJie3a B KUCIION Cpee.
33. DneKTpoJin3 pacIiuiaBOB ¢ HHEPTHBIM aHOAOM. DJICKTPOJIU3 PACTBOPOB C MHEPTHBIM aHOJIOM
(TocIeIoBaTEIEHOCTD JIEKTPOHBIX MporieccoB). [IpuBecTu mpuMepsl.
34. DnekTposin3  pacTBOPOB €  AaKTHBHBIM  aHOJOM  (paccMOTpPETh Ha  MPUMEpE).
DnexTponuTHYeckoe pah UHUPOBAHUE METAJIIOB.
35. 3akonsbl ekTponusa (00bequHeHHbIN 3akoH Dapazes). Boixox mo Toky.
OIIK-1.2 Pemaer CTaHJIAPTHBIC Ilpumepnsvie npakmuyueckue 3a0anus 01a IK3IAMEHA:

npodeCCHOHANIBHBIE  3aJladydl  C
MPUMEHEHUEM  OOIICHHKXCHEPHBIX
3HAHUHN

1. Belpaszute yepe3 KOHLIEHTPALMU PeareHTOB KOHCTAHThI PaBHOBECHS CIEAYIOIIUX PEeaKLui
Now + 3 Hoy = 2 NH3, AH = -92,2 xJx. YKaxkuTe HarpaBlieHHE CMEIICHUS XUMUYECKOTO
PaBHOBECHSI ATUX PEAKLUI: a) IPU MOHWKEHUU TEMIIepaTyphbl, €CIIH AaBJICHHUE IOCTOSHHO; 0) pU
MOBBIILIEHUH J1aBJIEHUS, €CIIM TeMIIepaTypa IOCTOSHHA.

2. Omnpeznenute BO3MOXHOCTh BOCCTAHOBJIEHHsS oKcupaa xene3a FesOs4 yraeponom mpu
crangapTHeIX ycnoBusax u temneparype 1100 K. Peakumst BoccranoBneHust FesOs: FezOs
+4C ) = = 3Few) + 4CO).

3. 3aKOHYUTH YpaBHEHMsI peaKLMii, HAKCaB UX B MOJIEKYJISPHOM U MOHHOM BHJIE:

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

4. B 2 1 pactBopa ruapokcua kanbius coaepxutcs 478,8 r Ca(OH),. IlnotHocTh pacTBOpa
1,14 r/mn. Paccumraiite: w(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHSI OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + Na2SO3 + H20 —.

6. IlpuBenuTe cXeMbl AJIEKTPOAHBIX MPOIECCOB M MOJEKYJISpHbIE YpaBHEHHUS peakiui,
MPOTEKAIOIINX TPH dIEKTPOXUMHUYECKON Kopposuu raibpBaHonapel  Co/Ni: a) B kucnoit cpeze;
0) Bo BiIaxkHOM Bo3nyxe. Onpenennurte yOblIb MAaCChl aHOJ1a IIPU KOPPO3UHU B KUCIION cpenie 3a 20
MUH, €CJIi CKOpOCTh Koppo3uu coctasuia 0,01 r/u.

7. CocTaBbTe 31EKTPOHHO-UOHHBIE YPaBHEHHUSI 3JIEKTPOAHBIX MPOLIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHHME pEeaKlUH, NPOoUCXoJsiied npu anekrponuse pactBopa CoSOq,




Kon
WHIUKAaTOpa

Nupukarop qoCTHXREHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

Boruncnurte (akTudeckoe KOJIMYECTBO METallia, MOJYYEHHOTO Ha KaToJe MPH SJIEKTPOJIH3E
Co(NO3)2, ecitu 371€KTpOIIU3 POBOIKIIH B TeueHHH 1 4. Beixo Metaia mo Toky coctaBui 85%.
VYkaxute BO3MOXKHbIC TPUYMHBI YMEHBIIICHUS BBIX0JIa METAJIA [0 CPABHEHUIO C PACUECTHBIM.

8. Kakme wu3 cimemyromux cojeir moasepratorcss ruaponusy: NaSiOsz. Cu(NOs).. KBr?
CocraBbTe HOHHBIC U MOJICKYJIIPHBIE YPAaBHEHUS THAPOJIM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI ATUX COJeh?

9. 301b ruIpoKcHIa Maraus moiaydeH myrem cmermBanus 0,02 1 0,011. pacrBopa MgCl
u 0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsi 4acTHUI] MOTYYSHHOTO 307151 U HAITUIIUTE
(hopMyITy €r0 MHIICIUTHI.

OIIK-1.3

HpI/IMeHHCT MCTOABI
MOACIIUPOBAHUA n
MAaTEMATUYCCKOI'O  aHallu3a  OJId
pelicHuAd 3aaa4 TCOPETUYCCKOro U
MMPUKJIAAHOT'O XapaKTepa

Ilpumepnvie npakmuyeckue 3a0anus (011 OOMAUWIHUX 3A0AHULL).

1. dns peakuuu CHs ¢y + CO2 ) =2 CO () + 2 Ha () onipenenute BO3MOKHOE HAIIpaBICHUE
CaMOIPOM3BOJBHOIO TEUEHHs peaKklUM MPHU CTaHIAPTHBIX YCIOBUAX U mpu Temmeparype T
=927°C, ecnm TennoBoit Ah(EKT PeaKIHy 0 3a1aHHOH TEMIEPaTyphl He H3MEHUTCA. YKaKHTE:
a) BBIJIEJIIETCS WM TOTJIONIAETCS SHEPTHUS B XOJIe peakluy; 0) MpUYNHY HallICHHOTO U3MEHEHHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadajaa peakiiui.

2. BpIpa3ute uepe3 KOHIEHTpAllUW pEeareHTOB KOHCTAHTbl PAaBHOBECHS CIIEAYIOIIMX
peakmmii Nory + 3 How) = 2 NH3p, AH = -92,2 xJIx. Ykaxure HampaBieHHE CMEIICHUS
XMMHUYECKOTO PAaBHOBECHS ITHUX pEaKIMii: a) MPpHU MOHMKEHUU TEeMIIEpaTypbl, €CIM JaBJICHHE
MIOCTOSIHHO; 0) MpU MOBBIIIEHUH JaBJICHUS, €CIIU TEMIIEpaTypa MOCTOsIHHA.

3. CKOJIBKO MUIJUTMIIUTPOB 96%-HOTr0 pacTBOpa CEpHOI KUCIIOTHI C IUNIOTHOCTHIO 1,84 /M1
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

4. Kakue u3 crnemyronmx conedl moasepratorcs ruapoiansy: NaxSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHs TUAPOJIM3a COOTBETCTBYIOUIMX cosiel. Kakoe
3HaueHue pH (< unu> 7) uMEI0T pacTBOPHI AITUX COJIEH?

5. 3ok THAPOKCHIA MarHus nonyueH myreM cmemmuBanus 0,02 i 0,011, pactBopa MgCl2
u 0,028 1 0,005 . pactBopa NaOH. Onpexnenure 3apsi 4acTUI] MOJTY4YE€HHOTO 30JI1 U HAITUIIATE
(hopmyTy €ero MUIIEIUIHI.

6.  PaccuuraiiTe = DJIEKTPONBMXKYIIYIO  CWJIy WM ONPEIEIUTE  HAIpPaBIICHUE
CaMOIIPOU3BOJILHOTO IIPOTEKAHUSI PEaKIUU IPU CTAaHAAPTHBIX YCIOBHSX, UCIIOJIb3Ys 3HAUEHUS

OKHUCJIUTENBHO-BOCCTAHOBUTENLHBIX TToTeHimaimos H] + H3POs — Jo + H3PO3 +




Kon
WHIUKAaTOpa

Nupukarop qoCTHXREHUS
KOMIIETEHIIUHN

OneHouHble CpeacTBa

H20.

7. IlpuBeaure CXeMbl JIEKTPOAHBIX IPOIECCOB M MOJICKYJISIPHBIC YPAaBHEHUS PEaKIMi,
MPOTEKAIOIINX TPH dICKTPOXUMHUYECKOW Kopposuu raibpBanonapbl  Co/Ni: a) B kucnoi cpeze;
0) Bo BIakHoM Bo3xyxe. Onpenenure yObUIb MacChl aHOJIA IIPH KOPPO3UH B KUCIIOH cpeze 3a 20
MUH, €CJIM CKOPOCTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AIIEKTPOHHO-MOHHBIE YPaBHEHHS AJIEKTPOIHBIX IPOLIECCOB (aHOX MHEPTHBIN)
Y MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, TPOUCXOIAIIeH Tpu dekTponu3e pactBopa CoSOs,
Beruncinre pakruueckoe KOJIMYECTBO METaNIa, IIOIYYSHHOTO Ha KaTo/Ie IPH JIEKTPOIIN3e
Co(NO3)2, eciu 37eKTpOJIU3 TPOBOMIIN B TeueHuH 1 4. Brixo MeTasuia mo Toky coctaBuit 85%.
YKaxure BO3MOXKHbIE IPUUMHBI YMEHbIICHHSI BbIX0/1a METAJLJIA 110 CPABHEHUIO C PACUETHBIM.




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M KPUTEPUH
OlLleHUBAHUS:

[TIpomexxyrouHass arrectanmus Mo AucHUIUIUHE «OOm@as M HeopraHuyecKas XHUMUS
BKJIIOUAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUYaIOLTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHMsl, BBIBIAIONME CTENEHb C(HOPMHUPOBAHHOCTH YMEHHMHA U
BJIQJICHUM, IPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OumsietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKUX BOIPOCA U OJHO IMPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHMYHO» (5 6amioB) — oOyyaromuicsi IeMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKOe U TJIy0OKoe 3HaHUe
y4eOHOTO MaTepuasia, CBOOOJHO BBHINMONHAET IMPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaronuiicss TeMOHCTPUPYET CPEAHHUN YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHI[UI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAaYUTEeNIbHbIE OIIMOKY, HETOUHOCTH, 3aTPYAHEHMSI [IPH aHATTUTUYECKUX ONEpalusiX, IEPEHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YyAOBJETBOPHTEJbHO» (3 Oamia) — oOyyarouuiicss JeMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0JI€ KOHTPOJBHBIX MEPONPUATUI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISETCS OTCYTCTBUE OTHAEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0Oy4arolIMiCsl HWCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHUSIMH H
YMEHMSIMU NIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oaia) — 00y4yarouiuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKOro marepualia, JOMYCKAaeT CYIIECTBEHHBbIC OLIMOKU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PELICHH MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeYyJOBJIETBOPHUTEJbHO» (1 Oain) — oOywaromuiics HE MOXET MOKa3aTh
3HAHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHQOpPMAIMHM, HE MOXET IO0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELLIEHUS MPOCTHIX 3a/1a4.



