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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus: AUCHUIUIMHBL «OOIIas U HEOpraHuvecKas XUMHsD) SBISIOTCA:
dbop-MUpOBaHUE Yy CTYICHTOB COBPEMEHHBIX TIPEJCTABICHUNA O CTPOCHHMH M CBOMCTBax
XUMHYECKHX BEUIECTB, 3aKOHOMEPHOCTSAX MPOTEKAaHUS XMMHUYECKUX MPOIIECCOB, CIIOCOOHOCTH
MCIIOJIb30BAaTh 3TH 3HAHUS B CBOCH NMPOQEeCCHOHAITBHOMN e TEIILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucturuimaa O01mas 1 HeopraHu4YecKasi XUMHS BXOJUT B 00513aTEbHYIO YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus B o0beMe cpesiHeld 001eo0pa3oBaTeIbHOMN MIKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYEeHUHW TAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

OCHOBBI METALTYPTUYECKOTO TPOU3BOJICTBA

MarepuanoseneHue

duznueckas XuMus

MeTo/16I MCCIIEIOBAHUS MATEPUAIIOB M IIPOIIECCOB

be3onacHOCTb KU3HENEATEIBHOCTH

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHMsI AUCUUIUIMHBL (MOayisi) «OOmiasi 1 HEOPraHUYECKask XUMUS»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

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

OIIK-1 Crnocoben pemarh 3amadu NPoGECCHOHATBHOW ACSITENBHOCTU, TMPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIE 3HAHHS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€éM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas pabora — 122,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas = o
KOHTaKTHast =
5 Z = dopMa TEKYILETO
T =)
Pasnen/ Tema &l ( s 22 Bin KOHTPOIA Kon
2| (Bakax. gacax = .
> a ) 3 © |camocTosTenbHOl | yereBaeMoCTH 1
JIACIMTUTHHBI N [ ., | kommeTenn
o & paboThI TIPOMEKYTOYHOMH
1a6. |mpaxr. | € 3
Jlex. - [PAKT- [ = aTTecTaluu
3aH. | 3aH. |Q &
1. Pazgen 1
1.1 Xumnueckas TepMOJUHAMUKA.
-TermoBo#t  3pdexrr XumMuIeckoit -
peakumu. 3akoH lecca u ero CaMOCTOSITEIIBHOE
CJIC/ICTBHSI. n3yveHue
C—)HHT OlAsI M €€ U3MEHEHHE B qyeq61-10ﬁ Kontponbnas OIK-1.1,
e3 JILEaTe eaKIIHU 1105 18 HI/I}',[‘C aTypBl, pabora, ycTHEIH OIK-12,
pesy P ) PaTYPBI, onpoc OIIK-1.3
- OHeprust ['n60ca u ee u3MeHEHUE - oopmIIeHHE
B M300apHO-U30TEPMUIECKHX KOHTPOJIBHON
cucremax. Hanpasnenue paboThI
XHUMHYECKUX MPOLIECCOB.
HWroro no pazaeny 0,5 18
2. Paznen 2
2.1 XuMuueckoe paBHOBECHE.
CaMOCTOSITENEHOE
- VYcenoust XHMHYECKOTO HBVHCHIC
paBHOBECHS. Koncranra qyquHOﬁ KonTpombnas OIlK-1.1,
paBHOBECHSI. 1105 16,4 M paboTa, yCTHBII OIIK-1.2,
. JIATEPaTyphI;
- BnusHue BHemHHX YCIOBHH Ha orpoc OIIK-1.3
- oopmieHHE
XHUMHYeCKoe paBHOBecue. [IpuHIuUMI .
KOHTPOJIBHON
Jle-1llarense.
paboTHI
Wroro no pazneny 0,5 16,4
3. Paznen 3
3.1 XuMuueckasi KHHETHKA. -
- CKOpOCTh XUMUYECKOU pEaKLnu U CaMOCTOSITENIEHOE
METO[IbI €€ PeryIHPOBAHUSL. U3y4eHHe
§ KI/IHI:;TIZKap 00paTUMBIX yquHoi/'I Kourposbuaz OIK-1.1,
XUMHYECKHUX eaKL[I/IfII) u 1105 18 nn}::: aTyphbl; paGora, ycrubiii OIIK-1.2,
P PaTYPEL, ormpoc OIIK-1.3
XHUMHYECKOE PaBHOBECHE. - oopmnenue
- Karanuzaropsl U KaTaJuTHYSCKUC KOHTPOJIBHON
CHUCTEMBI. paboThI




Uroro no pazaeny 0,5 | | 18 |
4. Pazpmen 4
4.1 Xumu4yecKHe peakuud B
pacTBopax.
CaMOCTOSTENbHOE
- CrocoObl BBIpaXKEHHSI COCTaBa
n3yveHune
pacTBOpOB. N
yueOHOI KonrponbHas
- PactBopb! 3JIEKTPOJIUTOB. . .
JIUTEPATYPHI; pabota, ycrabrii | OITK-1.1,
DNeKTPOJIUTHYECKAS JTUCCOLUAIIHSL.
N 0,5 20 - opopmiieHHUE orpoc, caaya OIIK-1.2,
KucnotHo-ocHOBHEIE CBOHCTBa .
KOHTPOJIBHOM nabopaTopHBIX OIlK-1.3
BEILIECTB. Peaxiuu HMOHHOTO
paboTsl; pabor Nel, 2
obOMeHa.
N - oopmnenue
- uccouuaiust Bojabl. BomopomHblii
J1a00PaTOPHBIX
nokaszateiss pH.
N pabot Nel, 2
- 'maponus coneit.
Hroro no pazaeny 05 20
5. Paznen 5
5.1 Ctpoenue aToma. CaMOCTOSITEIIBHOE
- KgsanroBeie uuciaa. CrpoeHue U3ydeHHe
MHOT'03JIEKTPOHHBIX aTOMOB b };6HOI71 Konrporeraz OIK-11,
PDOHHD ) 1 20 i pabora, yctaeid | OIIK-1.2,
- Iepuoanyeckuii 3aKOH U cUcTEMa JIUTEPaTyphl;
onpoc OIIK-1.3
J.N. Menneneesa. I[lepnonndaeckue - oopmieHHE
CBOMCTBA XMMHUYECKUX DIIEMEHTOB. KOHTPOJIBHOM
paboThI
HWroro no pazaeny 1 20
6. Paznen 6
6.1
OKHCIIUTENHHO-BOCCTAHOBUTEIILHBIC
peaKIuH. DIEeKTPOXUMHUYIECKHE
CHCTCMBI.
CaMOCTOSITENEHOE
- Peaxunu OKHCIICHHS u JBvaCHIe
BOCCTAHOBJICHUS B  XUMHYECKHX qyeq6ﬂoﬁ Koutposbnas OIIK-1.1,
npoiieccax. 1 30 y pabora, yctueiid | OIIK-1.2,
JATEPaTypHI;
- DNEeKTPOXUMHYECKHE MPOIIECCHI. onpoc OIlK-1.3
. - oopmieHHE
TanpBaHMYeCKUiA JJIEMEHT. .
KOHTPOJIBHON
DeKTpOXUMHUYECKast KOppO3usl. AGoThL
DnexTpoinm3 u JIIEKTPOIHBIE p
MpoueCcCel B BOJAHBIX CHUCTEMAX H
pacruiaBax.
Hroro no pazaeny 1 30
Wroro 3a cemectp 4 122,4 JK3aMeH
Uroro no pucnumiuze 4 122,4 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuuoHHbIe 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
U MHQOPMALUOHHBIMU OOBEKTAMH, IKCIIEPUMEHTAJIbHAS PabdoTa C aHAIOTOBBIMH MOJCIISIMHU
pealbHbIX 0OBEKTOB.

2) VHTepakTHBHBIC TEXHOJOIHMH — OpPraHU3alus 00pa30BaTEIbHOrO MpoIecca, KoTopast
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTellbHOTO pe3yibrara. Hapsny co
CHEIMAM3UPOBAHHBIMA ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
HHTepakTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIECHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak ciaeicTBue, (opMUpoBaHUE caMOpa3BUBaroLIEiicss HPOPMAIMOHHO-PECYPCHOM
cpenpl. Dopmbl yueOHBIX 3aHATHI:

- CeMuHap-aucKyccusi — KOJUIEKTUBHOE OOCYXJAEHHE KaKOro-JIMOOo CIIOPHOIO BOIIPOCa,
npoOyieMbl, BBISBJICHHE MHEHUH B rpymne (MEXIpyHIoBOH AMAajor, JTUCKYCCHSI Kak
CIIOp-MaJor).

3)  HudpopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30oBaTe/bHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA IPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CpPEICTB paboThl ¢ uHpopmanuein. Popmbl yueOHBIX
3aHATHIL:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA IMpe3eHTaluei
(eMoHCTpaIe yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, rpauuecKux, ayJuo- U BUIEOMaTEPUaJIOB).

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. OcuoBsel xumun: Yueouuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHDPA-M,
2019. - 556 C. - Texkcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1022478.

2. Heopranuueckast xumus : ydeOuuk / T.B. MapteinoBa, .. Cynonwunkas, 10.C.
AreeBa. — MockBa : UH®PA-M, 2018. — 336 c. + [lon. maTepuansl [DIeKTPOHHBIN pecypc;

Pexxum nmoctyma: http://new.znanium.com]. — (Beiciiee obOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JIOCTYyTIA:
https://new.znanium.com/document?id=302331 - Tekcr : omektponHbii. - URL:

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

0) lomotHuTeIBLHASI TUTEPaTypa:


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

1. Maxotkuna, E. C. Ilpaktukym mo oOmieii ¥ HEOpraHWYECKOH XUMHH : y4deOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). -  3arn. ¢ Turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - Makpoob6bekT. - Tekcr
AIIEKTPOHHBIN. - CBenenus goctynnsl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBops! : yuebnoe nmocodbue / E. C. Maxotkuna, M. B. lllyouna, C.
A. KpbutoBa ; MI'TY. - Maraurtoropck : MI'TY, 2014. - 1 sanektpos. ont. auck (CD-ROM). -
3ari. ¢ tutyia. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeieHus qocTymHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue 37IeMEHTHI M MHHEpasibl B Omocdepe : ydeOHOE
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
snektpon. onr. guck (CD-ROM). - 3arm. ¢ turym.  9kpaHa. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - Makpooobekr. - Tekcr :
AIEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

4. Maxotkuna, E. C. Knaccmueckue Mmeronbl aHanmmsa : ydeOHoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - Makpoodsekt. - TekcT :
AIIEKTPOHHBIN. - CBenenus pocrymnnsl Takke Ha CD-ROM.

B) MeToan4eckne yKazaHus:

1. Maxotkuna, E. C. Ilpaktukym mo oOmieii ¥ HEOPraHWYECKOH XUMHH : y4deOHOe
noco6ue. (4. 1) / E. C. Maxotkuna, M. B. llly6ouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
anektpoH. ont. guck (CD-ROM). - 3Barm. ¢ turyn.  9kpaHa. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBeneHus noctymnHbl Takke Ha CD-ROM.

2. Maxotkuna, E. C. Komnonano-nucnepcHsie cuctemMsl : npaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TVY, 2019. - 1 anekrpos. ont. auck (CD-ROM). -
3arn. ¢ TuTyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
MaxkpooOBbeKT. - TekcT : anmekTpoHHBIN. - CBeneHus qocTynHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 3JIEKTPOJIMTOB U HEAJIEKTPOIUTOB : yueOHoe nocodue / E.
C. Maxotkuna, M. B. lllyouna, C. A. Kpsuioa ; MI'TY. - Marautoropck, 2012. - 87 c. : Tabu. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 . - MakpooOBekT. - Tekcr :
AJIEKTPOHHBIN.

4. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuoandyeckoil cHCTeMbl XUMHUYECKUX
anemenToB JI. 1. MenneneeBa : nabopatopusiit mpaktukym / E. C. Maxotkuna, M. B.lllyouna ;
MI'TY . - Marautoropck : MI'TVY, 2018. - 1 anektpon. onT. muck (CD-ROM). - 3arn. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObEKT.
- Tekct : anexkTpoHHBIH. - CBeaeHus AocTynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoOK IeiiCTBUS TUIEH3UN

7Zip cB00OIHO pacnupocTpansgeMoe 110 0ecCpoOYHO
FAR Manager CcB000JIHO pacrtpoctpansemoe [10 0ECCPOYHO



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

|Bpaysep Yandex|cBoGogno  pacmpocrpansemoe| OECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlLIKa
denepaabHOE  TOCYAAPCTBEHHOE — OOKETHOE
yUpeKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

HPOMBIIJIEHHON COOCTBEHHOCTH
[TouckoBas cucrema Akanemus Google (Google

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

Scholar)

HaLII/IOHaJ'IBHaH I/IH(bOpMaI_[I/IOHHO-aHaJ'II/ITI/ILIeCKaH

cucrema — Poccumiickuii wHnekc nayanoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)

DneKkTpoHHas 0asa nmepuoAndecKux u3ganui East
View Information Services, OO0 «MBUC»
OnekTpoHHbIe pecypcbl oubnuoreku MI'TY um. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
Poccuiickas  T'ocymapcTBeHHass — OuOamoTeka.
Katanoru

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

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

MarepuanbHO-TEXHHUECKOE 00eclieueHUe AUCUUIUINHBI BKIIIOUAET:

VYdeOHbIE ayqUTOpPUW [UIS TIPOBEACHHS 3aHATHH JIeKIMOHHOro Thma. OcHameHue:
MynbTrMeauiiHBIE CpeICTBA XpPAaHEHHUS, [IEPeJauy U MpeICTaBIeHHs UHPOPMaLUH.

VY4eOHble ayauTOpUM s IPOBEAEHUS J1a0OpaTOpHBIX paboOT: XMMHUYECKUE
naboparopun. OcHameHue: XHUMHUYECKME peakTHBBI, XUMHMUeckas nocyna, JlaGoparopHoe
obopynoBanue, Tabnuma «llepmomuyeckass cucremMa XMMHYECKHX 3JeMEHTOBY», Ilmakarer mo
TeMaM paboyeil MporpaMmBbl.

VYdeOHblE ayIWTOPUHM Ui TPOBEACHUS TPAKTHYECKUX 3aHATHH, TPYIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M TMPOMEXYTOYHOW aTTeCTaIUH.
OcHatenue: Jlocka, MyJTbTUMEIUIHBIN IPOEKTOP, IKPAH.

[Tomemenuss Ui caMocToATENbHOM  paboTel  oOydaromuxcs.  OcHalieHue:
[Mepconanbubie KoMIbIOTEPHI ¢ TaketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AJIEKTPOHHYIO MH()OPMAIIMIOHHO-00Pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
obopynoBanusi. OcHamenue: Ikader g XpaHeHUsT yueOHO-METOIUYECKON TOKYMEHTaIluH,
yaeOHOrOo 00OpyJIOBaHUS U Y4eOHO-HATMAMHBIX TocoOMM, WHCTpyMEHTHI isi peMOHTa
71a00paTOpPHOTo 000PYIOBAHUS.


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

IIpunoxenne 1

Y4yeOHO-MeTOoAHYEeCKOe 00ecTieyeHHe CAMOCTOAITEILHOMH padoThl 00y4YaroImmXxcst

CamocrosTenbHas paboTa oOyyarolMXcsl HOJpA3JeiseTcss Ha ayJUTOPHYI0, KOTOpas
MMPOUCXOOUT KaK BO BPEM: na6opaTopHHx SaHSITI/If/’I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAlUAX, U Ha
BHEAYAUTOPHYIO, IPOUCXOSILYIO BO BpeMs IIOATOTOBKU CTYI€HTAMU OTYETOB 10 JJAOOPaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUA JOMAIIHUX 3aI[aHI/II>'I.

Tembl J1a00paTOpPHBIX padoT:
JlaGopaTtopHnas pabota Ne 1. «DnekTposuTrUecKasi TUCCOIUALIHS,;

JlaGopaTtopHnast padota Ne 2. « DneKTpOXUMHUYECKUE TTPOLIECCHI».

IK3aMeHaAYUOHHbIE 60NPOCHL

1. OcHOBHbIE TOHATUS U ONpEAENEHUs XUMHMUYECKON TepMoauHaMuku. IlepBblii 3akoH
TEPMOJIMHAMUKH.

2. TerunoBoii a3 dexT XuMIIecKol peakuuu. 3akoH ['ecca u ClIeICTBHS U3 HETO.

3. Pacuer teroBoro agdexra B M300apHBIX U U30XOPHBIX YCIOBHUSX.

4. TerutoBo#l 3P deKT pacTBOpEHUs BEmeCTB B Boje. [Ipoiecc pacTBOpEHUST KPUCTALTUICCKIX
BeIlecTB (coJieli) B BOJIE.

5. Bropoil 3akoH TepMoaMHAMUKU. ODHTponus. PacueT W3MEHEHHs SHTPOIUU B PE3yJbTaTe
peakiuu. KauecTBeHHOE onpeiesieHre 3HaKa ASrO.

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

7. Pacuer u3meHeHus sHepruu ['mb66ca B pe3yibTaTe XMMUYECKUX PpEaAKIMA. DHTpONuUiiHOE
ypaBHEHHE U ero aHanmu3. TemrepaTypa paBHOBEPOATHOCTH (KpuTHuecKas) Tp.

8. CocrosiHME XMMHUYECKOTO paBHOBECHs. YCIOBHE XUMHUYECKOro paBHoBecus. KoHcraHTa
paBHOBECHS.

9. CBs3b KOHCTaHTHI PaBHOBECHS C M3MEHEHHEM TEPMOAMHAMHUYECKUX (YHKLUUH B pe3ysbTare
peakuuu. BausiHue TeMnepatypbl Ha KOHCTaHTY PaBHOBECHS.

10. [punuun Jle-Illatense. Onpenenenue HanpaBIeHUs CMELEHUS XUMUYECKOT'O paBHOBECHS.
11. CkopocTh XUMHHYECKON peaklMu: CPEAHssl U MTHOBEHHas (MCTHHHAs). 3aKOH JeHCTBUS
Macc JUIsi TOMOTEHHBIX peaKLni.

12. 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIWU OT KOHICHTPAIUW pEeareHTOB. 3aKOH
JENCTBUS MacC JJIsl TOMOTE€HHBIX M I€TEPOTeHHBIX peakuuil. dusnuecknii CMbICI KOHCTaHTHI
CKOPOCTH XUMUYECKOU PEAKINH.

13. Kuneruka oOpaTUMBbIX XUMUYECKUX peakuuid. Kunetnueckoe ycnosue paBHoBecus. CBs3b
KOHCTaHTHI PaBHOBECHS C KOHCTAHTAMHU CKOPOCTEH MPsSMON U 00paTHOM peaKifuii.

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

15. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEaKIIMU OT TEMIEpaTyphl. Y paBHEHUE AppeHuyca u
€ro NPHUMEHEHHUE NI pacdyeTa PHEPrHMM aKTHBALMM 10 U3BECTHOMY COOTHOIIEHHIO CKOPOCTEN
XUMHUYECKON peaKINK MPH JIBYX pa3HbIX TeMIlepaTypax.

16. AKTHBHPOBaHHBIN KOMIUIEKC. DHEPTHs aKTUBALIUH.

17. Karanuzatopsl U MX BIUSHHE KaTaJU3aTOPOB Ha TEPMOAMHAMMKY pPEaKIIMH, KOHCTAHTY
CKOPOCTH M KOHCTaHTY PaBHOBECHUs. | OMOTre€HHBIN U reTepOreHHbIN KaTaaus.

18. PactBopsI. CrIocOOBI BRIpXKEHHUS COCTaBa PACTBOPA, BHJIbI KOHIICHTPAIIHH.

19. DnexrtposnuTHueckas aucconuanus. CXxeMmbl AUCCOLMAIMM KPUCTAIUIMYECKHX BEIIECTB C
MOHHOW CTPYKTYpPOH U MOJIIPHBIX MOJIEKYIL.

20. Crenens nucconuanuu. Knaccudukanus 3JeKTPOIUTOB 110 CTENEHU Aucconuanuu. Teopus
3JIEKTPOJUTHYECKON JUCCOUALIMU AppeHunyca.

21. Jluccommanus CinaObIX »dJICKTPOIMTOB (MPUMEPHI WX CTYICHYATOW JUCCOIMAIINHN),
KOHCTaHTa JUCCOIMAIii. 3akoH paz0aBienust OcTBaibaa.

22. Peakuuu MOHHOTO 0OMEHA, peakluy HEeUTpanu3auu (paccCMOTPETh Ha TIPUMEpax).

23. Jluccommanus Boabl. Bonopoausiii pH u ruapoxkcunsabiii pOH nokazarenu.

24. Peakuuu ruaponuza coneld. Tumsl rugponusa (c mpuMepamu).



25. CreneHp ruApoOIN3a, KOHCTaHTa rUApoin3a. CMelleHne paBHOBECHUS MPOLIecca THAPOIH3a.
26. OBP: ocHoBubie monatus u omnpexaenenus. Kmaccudukanus OBP (paccmorpers Ha
npuMepax).

27. CraHgapTHBIA SJEKTPOMHBIA IMOTEHIMAN. Psn HampsoKeHUH METauIoB. 3aBHCHMOCTD
AIIEKTPOAHOTO MOTEHIMAJIA OT pealIbHBIX YCIIOBHM. YpaBHeHue HepHera.

28. XUMHUYECKHIl MCTOYHUK TOKA — TaJIbBAHUUECKUU DJIEMEHT: CTPYKTYypHas CXeMma, KpaTkas
3aI1Ch, OKMCIUTEIHHO — BOCCTAHOBUTEINIbHBIE MPOIecchl Ha AnekTpoaax u J/1C rarpBaHNYECKOro
JJIEMEHTA.

29. XuMmudeckas KOppO3Hs METAJUIOB M €€ BUJIBI (C TPUMEPaMH).

30. DnekTpoxumMuyeckas KOpPpO3HUs METAIOB M €€ BHJIbl. OJIEKTPOJHBIE MPOLECCHl B
KOPPO3HMOHHOM MHUKPO3JEMEHTE (PacCMOTPETh Ha MPUMEPAX B pa3HBIX cpeiax).

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

32. 3amuTHBIE METAUTMYECKHE TOKPBITHSA. CXeMbl 3JEKTPOXUMHUYECKOW  KOPPO3UHU
OLIMHKOBAHHOTO U JIY>KEHOTO KeJie3a B KUCIION cpefie.

33.  DneKTpoau3 paciuiaBOB ¢ HHEPTHBIM aHOZOM. DIIEKTPOJIA3 PACTBOPOB C HHEPTHBIM aHOJIOM
(mocnenoBaTeNnbHOCTD AIEKTPOAHBIX MpolieccoB). [IpuBecT npumepsl.

34. DmekTpoiu3  pacTBOPOB C aKTUBHBIM  aHOJOM  (pacCMOTPETh Ha  MpPUMEpE).
DneKTpoIuTHYECKOe padUHUPOBAHUE METAIITIOB.

35. 3akonsl anekTponu3a (00beanHeHHBIN 3aKkoH Papanes). Berxox mo Toky.

Ilpumepnt 3a0anuit no memam

Ilpumep 3a0anusn no meme: «Kunemuka. Pagnogecuey

1: Kak n3menurcs ckopocts aucconuanuu NyOy o peakimu:

N204 = ZNOZ,

ecnu HauanbHast KoHeHTpanus N2Oy4 coctanisiia 0,08 MOJb/11, 2 K MOMEHTY HACTYTIIICHUS
paBHoBecus nuccorunponaiio 50 % N2Oa.

2: HaiiTu HayanbHble KOHLIEHTPALUU UCXOAHBIX BEIECTB A U B M KOHCTaHTY paBHOBECHS
K. peaknuu, npoxoxsmiei B cucreme: A ) + 2B ) & C ),

€CJIM paBHOBECHBIE KOHIIEHTpAIlMU paBHbI, MoJib/: [A] = 0,6; [B] = 1,2; [C] = 2,16.

3: nst paBHOBecHOM cucteMsl: FeO () + CO(y < Feyy + CO,
KOHCTaHTa paBHoBecHs paBHa K. = 0,5. Onpenenuts paBHOBecHbIe KoHIeHTpanuu CO u
CO,, Monb/1, ecr HadanbHbIe KOHIEHTPAIMH 3THX BEIIECTB COCTABIIAIN, MOJIB/:

[COJ. = 0,05; [CO,]. = 0,01.

4: Hanmcath BhIpaXeHHE KOHCTaHTHI paBHOBecHs K. M ykazaTh HampaBlIeHUE CMEIICHUS
paBHoBecus npu u3meHeHuu P (eciim T = const) u T (ecu P = const) mist ciaeayromux peaxkiuii:
1) C (pagun) + COpy ©2C0 ), AH® =+172,5 Jl; TT; TP;
2) 2CO ) + 02(1—) Py 2C02 () s AHOr = - 566,0 KI[)K; \LT, TP,
3) Nz(r) + Oz(r) < 2NO (™) s AHOr =+ 180,0 xJIx; ~LT; P

Ilpumep 3a0anusn no meme: «Tepmoounamuka »

1: Paccuurath TemnoBoit adekt peakuuu (1) Mo TePMOXUMUYECKUM YpaBHEHUSM (2) U
(3). Ykazats, aBnsercs 11 peakius (1) 9K30- WM SHAOTEPMHUECKOM.

1) 4 NH; ot 30, = 2 N, ot 6 HzO(r);
2) N2+ 3 Hay=2NH;z (), AHC, = - 89,39 kJIx;
3) 2H2(r) + Oz(r) = 2H20(r), AHOr =-483,8 xJIx.



2: Bpruncnaute craHgapTHyo Temnory obpasoBaHust NoO (y, MCXOAs U3 CTaHAApPTHOU

TCIIJIOThI 06p330BaHI/I${ JUOKCH A yrii€poaa U TCPMOXUMHUYCCKOI'0 YPaBHCHUA:

C (pagu) + 2N20(y = CO2 1y + 2Noy,  AH = - 557,5 kJIk.

3: IIpu nexkoropoii Temneparype T sHpoTepMudeckas peakiust A—B mpakTHuecKu uaet

10 koH1a. OnpenenuTh:

1) 3HAK ASOr peakuuu A—B;
2) snak AGY peakuuu B—>A nipu Temneparype T;
3) BO3MOXHOCTH NMPOTEKAHMsI peakiuu B—A npu HU3KUX TeMIieparypax.

Ilpumep 3a0anus no meme: « Pacmeopur»

1. Turp pacTtBopa OpomMua kanus ¢ mIoTHOCThiO 1,074 v/mn paBen 0,1071. Paccuuraiite

MacCCOBYIO OOJIHO, MOJIAPHYIO KOHICHTPAIWIO 9KBUBAJICHTA, MOJIAJIBHOCTL pacTBOpaA.

2. IlpouwsBenenne pactBopumoctd AQ3AsSO, cocraBiser 1.10%%. B kakoM oGbeMe

HACBILIEHHOI'O PacTBOpa COAEPKUTCS 6,4 MI 3TOU COJIN.

CN™

3. Beruuciaure pH B 0,0001H pactBope H,SO4.

4. CocTaBbTe MOJIEKYJIIPHBIE 1 HOHHO-MOJICKYJISIPHBIC YPaBHECHUS:

(CuOH),CO3 + HCI =

NH;" + OH™ = NH4OH

5. lokaszats amdoreprocts Sb(OH)s.

6. Kakue 13 nepeunciaeHHbIX COJICH MOABEPTatOTCs THAPOIIU3Y:

Aleg , NaCN , BE(N03)2 , C&Clz.

7. KoHcTaHTa Iucconuanuy MUaHOBOJAOPOIHOM KUCIOTHI paBHA 7,910,

Haiitu crenenp aucconmanuu HCN B 0,001M pactBope. HaiiTi KOHIIEHTpaIlio HOHOB
B 9TOM pacTBOpE.

Ilpumep 3a0anusa no meme: «Cmpoenue amoma»

- I[J'I}I HpI/IBeI[éHHHX QJICKTPOHHBIX COCTOSIHUM YKa3aTb KBAHTOBBIC YHCJIA 3JICKTPOHOB.
1 2 2 1
3d" 4s 5s5° 5p

- CoCcTaBUTH JIEKTPOHHBIE (POPMYJIIBI HIEMEHTOB C MOPSAAKOBBIMH HOMEpPaMHU
Z =56 Z-16

- yKa3aThb BO3MOXHOBAJICHTHBIE JIEKTPOHBI U CBOWCTBA 3JIEMEHTOB B HOPMAJIbHOM
COCTOSIHUM aTOMOB (MeTaJljI, HeMeTan);

- JUIS BO3MOXHOBAJIEHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduueckue
(GhopMyJIBI B HOPMAJIBHOM M BO30YKIEHHBIX COCTOSIHUSX aTOMa. YKa3aTh
BO3MOYKHBIE BAJICHTHOCTHU (JUIsI BO30YK/IEHHBIX COCTOSIHUM yKa3aTh JIEKTPOHHBIE
opmyasr);

- yka3aTb Bo3MOHbIe C.O. 2JIEMEHTOB B COEIMHEHUSIX;

- nus Bbicuiedi C.O. 1-ro snemMeHTa cocTaBUTh (hOPMYITy OKCHJIa U YKa3aTh €ro
xapakTep (KUCIOTHBIA, OCHOBHBIN, aM(pOTEpHBIi), a TaKKe POPMYITbI
TUAPOKCUIOB U cosel. [IpuBecTn Ha3BaHUS BCEX COCAMHEHUM.

- qus orpunarensHoit C.O. ( ecau ecTh) JIeMEHTa COCTaBUTh (HOPMYITy
BOJOPOJHOTO coenHeHus, cony. [IpuBectn Ha3BaHUA

Hpumep 3a0anus no meme: «OKuCJmmeﬂbuo-eoccmanoeumeﬂbubwpeamguu »

1.CocTaBuTh ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIUU, UAYILEH B IPIMOM

HampaBiIeHUU. MeTooM 3JIEeKTpOHHOro OajaHca MmomoOpaTh KOA(PQHUIMEHTH. YKa3aTh



OKHUCJIUTECIb U BOCCTAHOBUTCIIb.

Na,SO; + (NH4)ZS + H,0 =

MnO; + H,SO4 + KJ =

Al + K>,Cr,07 + H,SO, =

NaBiO; + NaOH + MnSO, =

KMnO, + KBr + H,SO4 =

2. JlaHbl OKHCIMTEIbHO-BOCCTAHOBHTENIbHBIC Mapbl, cpeaa. CoOCTaBUTH YpaBHEHHE

OKHMCJIATEIbHO-BOCCTAHOBUTEILHOMU p€aKkuuu, I/II[yH_[eﬁ B IIpAMOM HaIIPpaBJICHUH. PaccunraTth

DJICKTPOABIIKYIIYIO CUITY.
K2CrO4, KCrO, / Cly, KCI / KOH
¢CrO,~/CrO; =—0,17B oCl,/2CI'=1,36 B

Hpumep 3a0anus no meme: «Qﬂelcmpoxumultecmte npoueccol)

1. Onwumute pabory rampanudeckoro snementa: Co|CoCl; || AuCls| Au
Ykaxure: 1) 37EKTpOIHBIC TIPOIIECCHI
2) TOKOOOPA3YIONIYI0 PEAKIIUIO
3) 271eKTPOAHBIC TTOTECHIHAIBI
4) BIEeKTPOABMKYILYIO CHIy MPH CTAHIAPTHBIX YCIOBHSX M MPH  KOHIICHTPAIUSIX
MOHOB [Co2+ 1=0,001 momns/ 1, [Au 3+] =0,1 Monb/ 1.

2. Hamumute cxeMy Koppo3uu Metayuia  Pb , Haxopsierocss B KOHTakte ¢ T
1) B kucnou cpene; 2) BO BIaXHOU atMocdepe.

3. Ompenenure yOBUIL MacChl aHOAA NMPH KOPPO3WH B KHCOW cpene 3a 20 MuH, eciu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

4. CocraBbTe IEKTPOHHO-NOHHBIC YPaBHEHHSI DJIEKTPOIHBIX MTPOIECCOB (AaHOI MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIiH, IIPOUCXOISIIECH MPHU SIEKTPOIN3E:
a) pacruiaBa NaOH;
0) pactBopa CoSOgy,

5. Bblumcnure @QaxTHueckoe KOJMYECTBO MeTala, IIOJIy4eHHOTO Ha KaToJe IpHu
anextposuze Co(NO3),, ecitu 371eKTposIu3 MPOBOAWIM B TeueHuu 1 4. Bbixoa mMeTasmia mo
TOKY cocTaBuil 85%.YKaxuTe BO3MOXKHbIE MPUYMHBI YMEHbBIIEHUS BBIXOJAa METajula 10
CPaBHEHHIO C PACUETHBIM.

Bueayautoprast camocTtositenpHass paboTa OOydarolmuXcs OCYIIECTBISETCS B BHIE
W3YYEHHUS JIUTEPaTypPhl 10 COOTBETCTBYIOLIEMY pa3zeiy ¢ MpopadoTKoN MaTepuaia; opopMIIeHUs
OTYETOB 10 JIA0OPATOPHBIM PadOTaM U BBIMIOJIHEHHSI IOMAIIHEH KOHTPOJIBLHON paOOTHI.

Bapuanm domawinen konmpoivrou paoomot

BAPHUAHT Ne 1

TEMA 3AJAHHUE

3apanue 1. Jna peakiuu FesOyk) + Horry = 3Fe0) + H0n
ONpE/ICTINTE BO3MOYKHOE HAIPABIICHHE CAMOIPOM3BOJIHHOIO




Tema 1.
XuMHYecKasi TEPMOJAUHAMUKA

TCUCHHUsT PEaKIWW TPH CTAHJAPTHBIX YCIOBUSAX U IIPH
temmeparype t =1227°C, ecmu TerumoBoii dhdekt 10
3aJTaHHOM TeMIIepaTypbl He U3MEHHTCS.

YKaxuTe: a) BRIACISCTCS WM TIOTJIOMIACTCS SHEPTHS B XOJIE
peakimy; 0) TPUYMHY HAWICHHOTO HM3MEHEHHUS SHTPOITHH.
Paccuuraiite Temneparypy, Npu KOTOPOW YCTaHABIMBACTCS
PaBHOBECHE ¥ IMPOUCXOAUT cMeHa 3HaKa AG.

3ananue 2. Brunciure TerioBoit a¢ ekt peaximy 3Fe3Ouk)
+ 8Alk) = 4ALOszx) + 9Fek), HONB3YSCh CTAHAAPTHBIMH
SHTAIBIIMSAMU ~ OOpa3OBaHUSI ~ PEATMPYIONIMX  BEIIECTB
(mputoxenue 3). CKONMBKO TEIUIOTHI BBIICTUTCS (TIOTJIOTUTCST)
npy 00pa30BaHKUH BeliecTBa Fe B koimyecTse 56 17

Tema 2.
XuMHUYecKass KUHEeTHKA U
XHMHYeCKOe paBHOBeCHE

3aganme 1. TemmeparypHblii KO3(p(OHUIHMEHT peakIuu
paBeH 2,5. Kak M3MEHMTCS CKOPOCTb peakiUH: a) MpH
noBpllieHUH Temieparypsl or 60 nmo 100°C; 6) npu
OXJIOKJICHUH peakiimoHHoi cmecu ot 50 mo 30°C?
3apanme 2. [l oopatumoit peakimu Fe3Oux) + Haypy =
3FeO) + HoO3anuimmre Bopa)keHHEe KOHCTAHTBI
paBHoBecust AH®, k/[x=+69,8. Ilpennoxure crnocoos!
YBEJIMYEHUs] KOHLIEHTPALIMH TPOAYKTOB PEAKIIMH.

3aganme 1. B 180 M Bogs! pactBopeno 20 T cynbgaTa
mapranna. [Toxyuuncs pactBop minotHocTsio 1,101 r/mi.
Boruncnure MossipHy10, HOPMaJIbHYIO, MOJISUIBHYIO

Tema 3. KOHIIEHTPALMU U MacCOBYIO JIOJI0 pACTBOPEHHOIO
PacrBOpsI BEILECTBA.
3aganue 2. CocTaBbTe MOJEKYJISIPHBIE U
MOHHO-MOJIEKYJISIPHBIE YPAaBHEHHSI PEaKIIHA
B3aMMO/ICICTBUS B PaCTBOpaxX MEXIY:
Bi2(504)3 " NaOH; FeCI3 u st;
NH,OH u MnC|2; H,SO4 u Ba(OH)z
3aganue 3. CocTtaBbT€ HOHHO-MOJIEKYISIDHBIE U
MOJICKYJISIpHbIE ypaBHeHHs Tujaponuza coneit NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umeror
pPacTBOPBI ITHX COJIEH?
Tema 4. 3aganue 1. CocraBbre hopmyry mutesuibl 301 CaSOy,

JAucnepcHbie CHCTEMBI

MOJIYYCHHOTO MyTEeM CMEIITHMBAHUS JIBYX PACTBOPOB:
CaCl; ¢ konnentpanueit 0,002 MOIBIKB/IT 00bEMOM 9 M
u Al5(SO,)3 ¢ kornenTpanueit 0,01 MOJIBIKB/T 00BbEMOM
30 mut.

3aganmne 2. Hanmummre GopMyry MUTICIUTBI 30714,
MOJIYYEHHOTO MPH MTOCTENICHHOM MPHJINBAHUK K BOJTHOMY
pactBopy conu NayS pacteopa AlCl;. Ykaxute 3Hak
3apsiaa KOJUTOMIHOM YacTuIlbl. Kakoil u3 31eKTpOJIMTOB
Ca(CH3COO0),, KNO3, K;[Fe(CN)g] siBsieTcst Haubosee

9KOHOMHYHBIM KOAryJsiTOpoM 3TOro 3017

Tema 5.
OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE
CBOJNICTBa BeIlleCTB

33}13]‘[“9. MCTOJIOM SJICKTPOHHOT'O 6aJIcha HO,Z[6epI/ITC
K03(DQUIMEHTHI B yPAaBHEHHSIX, YKAXKUTE OKUCIUTEIb U
BOCCTAHOBUTCIIb, HAITUIIHNUTEC 3JICKTPOHHBIC YPABHCHUSA
IMPOHECCOB OKHUCIICHUA U BOCCTAHOBJICHUA

H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MNSO,4 + K,SO4 +
H,O

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + H,SO4

3ananme 1. /{711 ragpBaHUYECKOTO DJIEMEHTA,




Tema 6.
JIeKTPOXMMHUYECKHE CHCTEMBI

00pa30BaHHOIO IUIACTUHAMU U3 METAJIJIOB
Zn u AQ, nOrpyXeHHbIX B paCTBOPBI UX COJIEH €
KOHIIEHTpaleil HOHOB METAJIJIOB
A™ =0,0lu B™ =0,05

1) cocraBbTe CXeMY rajJbBaHHYECKOIO JIEMCHTA;

2) HAIMIIUTE YPaBHEHUs AJICKTPOIHBIX IPOLIECCOB U

TOKOOOpa3yrouel peakiuu;
3)paccurTaiiTe MEKTPOABIIKYILYIO CUITY
rajlbBaHUYECKOI'0 AJIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
IPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIUH, TPOXOIALIEH TP IIEKTPOIU3E
paciuiaBa win pactBopa 3jiekrponura paciuias CaCls,
Brruncnure Maccy MeTasuia BbIIEIUBIIETOCS Ha KaToe,
€CJIM AJIEKTPOJIU3 MPOBOWIM TIpHU cujie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.Bbixox meraiuia no Toky Br
coctaBun  98%.
3aganue 3. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHUE peakiuy,
IpOTEKAaroILEeH MPH 3IEKTPOXUMUUYECKONH KOPPO3UU
rajgbBaHonapel: Pb - Sn
a) B KUCIIOH cpene;
0) B arMocdepe BIaXKHOTO BO3TyXa.

oukrwdE

©CoNo~WNE

[EEN
©

Konmponvnwie éonpocot (0,13 yCHHBIX ORPOCOE) RO MEMAM

KonTpoJsbHbBIE BOPOCHI 10 TeMe « XHMHYeCKasi TEPMOANHAMH KA
OCHOBBI XMUMHYECKOIN TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUABI CUCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUM COCTOSTHHUSI CUCTEMBI.
Buytpennss sneprus. Pabora. Temora.
I1epBblii 3aKOH TEPMOJMHAMUKH (BBIBON).
OHTanbnus Kak (yHKIUS COCTOSIHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.
TennoBoil 3¢ ekt xumuueckoil peakuuu. DakTopsl, BIUAOLIME Ha TEIIOBOM 3(dext

XUMHUYECKON PEAKIUN.
Tepmoxnmus. 3akoH I'ecca.
CrenctBusa u3 3akoHa I ecca.

3HTpOl’II/I$I KakK (I)YHKL[I/IH COCTOAHHA CUCTCMBI.

BTtopoii 3aKk0H TepMOIMHAMUKH.
Tperunii 3aKOH TEPMOJIUHAMHUKHU.
Oueprus ['nb6ca.

HaHpaBHCHI/IC CaMOIIPOU3BOJIBHOT'O ITPOTCKAHUA XUMHUYCCKUX peakunﬁ.

KoHTpoJibHBbIe BOPOCHI N0 TeMe «XUMHUYeCKasi KHHETHKA
Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOW PEaKIuu U METO/IbI €€ PETyJIMPOBAHMUS.
Brnusinue KOHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM PEaKITNU (3aKOH JIEHCTBYIOIIMX Macce).
Brustaue Temmneparypsl Ha CKOpOCTh XUMHUeckoi peaknun. [Ipasmio Bant — 'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.
DHeprusi akTUBalMKU. Y paBHEHHE AppeHuyca.
Teopus nepexoqHOro KOMIUIEKca. DHEpreTnyecKas AMarpaMma.
Kpupas Maxkcemna — bonbiimana. DHepreTuueckuii 6apbep.

Karanmutnueckime cucTeMsl.

Bnusinue karanuszaTopa Ha CKOPOCTh XUMHUUYECKON PEaKIIUu.
I'OMOreHHBINM U reTepOreHHbIN KaTaluus.




11. KonebarenbHble peakiyy.

12. Xumwnueckoe paBHOBecue. OOpaTMbIe U HEOOPATUMBIC PEAKIIUH.
13. KoHcTaHTa XUMUYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuueckoro paBHoBecus. [Ipunnumn Jle—Illatense.
15. BiwusHHE KOHIEHTpPAILUH, TaBICHUSI ¥ TEMIIEPATYPHI.

16. dazoBbie paBHOBECHSI.

17. ®a3oBble nuarpaMMsbl sl OJHOKOMITOHEHTHBIX CUCTEM.

KonTpoabHbie Bonpockl o Teme «PacTBopbD»
1. Tlousrtue pactBopa. PactBopumocTs BemectBa. PactBopumocTs rasa.
2. PactBopsl. CriocoObl BBIpaXeHHS KOHIICHTPALMU PAacTBOPOB (MaccoBas J0JisA, MOJSpHas
KOHIEHTpALKs, MOJISIPHAs KOHLEHTPALlKs SKBUBAJICHTA, MOJIbHAS IOJIS, TUTP).
Komnurarusasele cBolicTBa pacTBOpOB. M ieanpHbIil pacTBOp.
3akonsl Payns: | (tonometpuyeckuit) u Il (30ymnuockonuueckuit ¥ KPHOCKOMUYECKHIA).
Ocmoc. Ocmotrueckoe napieHue. Cxema ocCMOMETpA.
KucnotHo-ocHOBHBIE B3aUMOACHCTBUS BEIIECTB.
HonHast Teopuss KHUCIOT M OCHOBaHWHA AppeHuyca. OCHOBHBIC TOHSATHS M ITOJIOKEHUS
Teopuu AppeHuyca.
8.  Jluccommanmsi KHCIOT, OCHOBAHHMI M COJICW C TOYKH 3PCHHSI MOHHOH TEOpuu AppeHHmyca
(Tpumepsr).
9.  Crenens nucconpanuu. CHIBHBIC U C1a0bIe JIEKTPOJIUTHL.
10. [duccoumanus ciaObix 35eKTponuToB. KoHcTaHTa qucconnanuu.
11. 3akon pazbaBienus OcTBanbaa.
12. Peakiuu MOHHOTO OOMEHa MEXKIYy SJEKTPOJIUTaMH (Ha MpUMEpe peakuuii oOpa3zoBaHUS
c1a00Tr0 AMEKTPOJIUTA, OCAIKA U Ta3a).
13. TlpousBeneHue pacCTBOPUMOCTH.
14. VouHoe npousBeneHue Boibl. BOTOpOHbII U THAPOKCHIIBHBIN TOKa3aTeNu.
15. T'uaponus coneit. Tumsl rugponansa comneil.
16. KonmyecTBeHHBIE XapaKTEPUCTUKH ITPOIIECCa THIPOIIH3A.
17. ®axTOpbl, BIUAIOMIKE HA MIPOLIECC THAPOIIN3A.

No ko

KonTpouabHbie Bonpocsl o Teme «/{ucnepcHbie CHCTEMBbI»
I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanmum aAucnepcHbIX CUCTEM.
Konnounnnsie pactBopsl. JInodunbHbie 1 110POOHBIE KOUIOUABI.
CriocoObI osTyueH st KOJJIOUHBIX PACTBOPOB.
CtpoeHne KOJUTOUIHBIX YaCTHII.
IIpaBuno dasuca — [leckosa.
Y CTONYMBOCTH KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymnsus nuodunbHbIX U THO()OOHBIX KOJUIOHIOB.
CeauMeHTaIUS KOJIJIOUIOB.
0. Koarynsmus KOJIOUIHBIX paCTBOPOB JIEKTPOIUTAMHU.
11. TlpaBuno llyneue — I'apau. Koarynupytomas ciocoOHOCTb.
12.  OnTHueckue cBOMCTBA KOJUIOUAHBIX PAaCTBOPOB.
13. DnekTpuyecKue CBOWCTBA KOJUIOWIHBIX PACTBOPOB.

BO0oo~NoORWDNE

KonTposbHbie Bopockl 0 TeMe «OKUCJINTETbHO-BOCCTAHOBUTEIbHbIE MPOLECChD)
OcCHOBHBIE TOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCITHTEIIFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BEIIIECTB.

Baxxueinie oKMCINTEIN U BOCCTAHOBUTEITH.

Tumbl OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIN ITOTCHIIAAIL.

VYpasuenue HepHucra.

ok wnE



o N

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

CocTaBicHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ.
HanpaBneHHe OKHCIHUTCIbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHHﬁ.

KoHTpoJibHBIE BOIPOCHI 10 TeMe «DJIeKTPOXUMHYECKHE CHCTEMBbD)
DnexkTpoxumMuueckue cucteMsl. Kiaccupukaius 3JeKTpOXUMHUECKUX MTPOIECCOB.
DIEeKTPOXMMHUYECKHE ITPOLIECCH], MPOTEKAOIINE HA TPAaHULIE PA3EIA «METALI — PACTBOP».
lNanbBanmyeckuii snemeHT Janusis — Skoou.

DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3mepenne 3JIeKTPOAHBIX IMOTEHUMAIOB. Pl CTaHIAPTHBIX AJIEKTPOAHBIX ITOTEHLHAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Psly HAIPSHKCHUI.

VYpasuenue HepHcra.

DIeKTpOoIN3 PacIuIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.

O0wenunennslii 3axon @apanes. Berxoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DIEeKTpOXUMHUYECKask KOppo3us. AHOJITHOE OKHCIIEHHE METaJlJIa U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTENS.

[Tpumepsl KOPpO3UK B KUCIIOH cpesie U aTMOC(hEpPHON KOPPO3UH.

CkopocTh KOppO3uH.

3amura MEeTauioB OT KOPPO3HH.

3aluTHBIE TOKPHITHS.

DNEKTPOXUMHYECKHE CIIOCOOBI 3alUThl OT KOPPO3UU METAILIOB.

XHUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKUI DIIEMEHT.



[puioxenne 2

OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTaIMsl HMEET LETBIO OMPEICIUTh CTETICHb JOCTHKCHUS 3aIUTAaHUPOBAHHBIX PE3YIHTATOB O0YUYEHUS M0 TUCITUILIMHE 32 OTpe IeTICHHBIN
nepuoj 00yyeHusl.

a) [lnanupyemble pe3yabTaThbl 00y4eHHs M OLIEHOYHbIE CPEACTBA ISl NPOBeJeHUs MIPOMEKYTOYHOH aTTeCTAIlUM:

Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHMIXKCHUA KOMIICTCHIIUHN

O1neHOYHBIC CPEICTBA

OIIK-1: Cnocoben pemarb 3aga4d  NpogecCHOHAIBLHON IeATeJIbHOCTH, NPHMEHsII MeTOAbl MOJCJHPOBAHHMS, MATEeMAaTHYeCKOIr0 AaHaJM3a,

€CTECTBCHHOHAYYHBIC U OﬁllleI/IH)KeHeprIe 3HAHUA

OIIK-1.1

Hcrnonbs3yeT eCcTeCTBEHHOHAyYHbIE 3aKOHBI U
MIPUHLUIIBI [IPY PEIICHUH MPAKTUYECKUX 3a1a4

Ilepeuens meopemuueckux 60npPocos K IK3AMeEHy:
36. OcCHOBHBIE TIOHATHS W ONpEICNCHHUs XWMHUYECKOH TepMoauHaMuKh. llepBeiii 3aKoH
TEPMOJIMHAMUKH.
37. TemoBoii 3pPexT XuMHUIeCKor peakuu. 3aKoH ['ecca u CIIeICTBUS U3 HETO.
38. Pacuer terioBoro 3¢ dexra B n300apHBIX U H30XOPHBIX YCIOBHSIX.
39. TemmoBoit 3ddexkT pacTBOpeHHsS BemeCTB B  Boje. lIporecc  pacTBOpeHUs
KpUCTAINTNYECKHX BEIIeCTB (Colieil) B BOJE.
40. Bropo#i 3aKOH TEpMOJUHAMHKH. DHTpONHs. Pacder n3MeHeHHs SHTPONMH B pe3yibTaTe
peakuuu. KauecTBeHHOE onpe/ieieHre 3HaKka AS°.
41. Dueprus 'nu66ca. Kpurepuii caMmonpou3BoIbHOTO MPOTEKAHUS TPOLIECCOB.
42. Pacuer u3MeHeHus >Hepruu I'm60ca B pe3ynbTaTe XUMHUECKUX PEAKIMA. DHTPONUIHOE
ypaBHEHHE U ero aHanu3. Temneparypa paBHOBEPOATHOCTH (KpuThuecKas) Tp.
43. CocrosiHMEe XMMUYECKOTO paBHOBECHS. YCIIOBHE XMMHUYECKOro paBHOBecus. KoHcraHTa
paBHOBECHSI.
44. CBsA3b KOHCTAHTHl PABHOBECHUS C M3MEHEHHEM TEepMOJUHAMUYECKHX (YHKIUI B
pe3ynbTare peakuuu. BiusHue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
45. Tlpunmun Jle-llarense. OrmpeneneHue HaNpaBiICHUS  CMEIICHUS  XUMHYECKOTO
paBHOBECHSI.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

46. CKOpOCTb XMMHUYECKOH peaKIMH: CPEIHssI U MTHOBEHHas (MCTHHHAs). 3aKOH JeHCTBUSA
Macc JUisi TOMOT€HHBIX PEAKIUN.

47. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEaKUMM OT KOHLEHTPALUU pEareéHTOB. 3aKOH
JEUCTBUSL MacC JUIsi TOMOT€HHBIX M TE€TEPOreHHbIX peakuuid. O@U3NYecKuil CMbICT KOHCTAHTHI
CKOPOCTH XUMHUYECKON PEAKIIUH.

48. Kuneruka oOpaTUMbIX XUMHUYECKUX peakuuii. Kunetnueckoe ycnoBue paBHoBecus. CBs3b
KOHCTAHTBI PABHOBECHS C KOHCTAHTAMU CKOPOCTEH MPsIMOM U 0OpaTHOM peaKIui.

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

50. 3aBUCHMOCTH CKOPOCTH XMMHYECKOHW PEAKIIUU OT TeMIIepaTyphl. Y paBHEHHE AppeHnyca U
€ro NPUMEHEHHUE JUIsl pacueTa HEPruu aKTUBALMH IO U3BECTHOMY COOTHOIIEHHUIO CKOPOCTEH
XUMHUYECKOHN peaklMy MPU JIBYX Pa3HbIX TeMIlepaTypax.

51. AKTHUBHpPOBaHHBIA KOMIUIEKC. DHEPIHs aKTHBAIIUH.

52. Karanu3aTopbl U UX BIHMSHHE KaTaJH3aTOPOB HA TEPMOIMHAMUKY PEAKIMH, KOHCTAHTY
CKOPOCTH M KOHCTaHTY PaBHOBeCHUs. | OMOTe€HHBIN U T€TepOreHHbIN KaTalus.

53. PactBopsl. CrtiocoObI BRIpaXEHHS COCTaBa PacTBOPA, BUIbI KOHIICHTPALINH.

54. DOnektponutuyeckas auccouuanus. Cxembl TUCCOLMALMU KPUCTAJUIMYECKUX BEIECTB C
MOHHOM CTPYKTYpPOH Y NOJIAPHBIX MOJIEKYII.

55. Crenenp auccoumanuu. Krnaccupukanus >3JIeKTPOJUTOB MO CTENEHU JUCCOLUAIUU.
Teopust NEKTPOIUTUYECKON AUCcoManu AppeHunyca.

56. Jluccommanus cnabbIX 3JEKTPOJUTOB (IIPUMEPbl HUX CTYNEHYaToOl JMCCOLMALUM),
KOHCTaHTa UCCOIMAIu. 3akoH pazbasienust OcTBaibaa.

57. Peakuuu HOHHOTO OOMEHA, peaKui HeHTpanu3aluu (pacCMOTPETh Ha MIPUMEpax).

58. Muccormarus Boabl. Bogopomusiii pH u ruapokcunbabiii pOH mokazarenm.

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

60. Crenens ruapoan3a, KOHCTaHTa TUAposn3a. CMeleHre paBHOBECHUS MpoLiecca THAPOIIN3aA.
61. OBP: ocHoBHble moHsATHA u ompeneneHus. Kimaccudukamus OBP (paccmorpers Ha
pUMepax).

62. CraHIapTHBI SJIEKTPOJHBIM TOTEHIWAN. Psj HampsHKeHUH METalIoB. 3aBUCHMOCTH
AJIEKTPOAHOI0 OTEHIMANA OT pealIbHbIX yciIoBuil. Y paBHeHue HepHcera.

63. XwWMHYeCKHiI HCTOYHHK TOKA — TraJIbBAHUYECKUH DIIEMEHT: CTPYKTYpHasi CXeMa, KpaTKas




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

3allUCh, OKHUCIUTENBHO — BOCCTAHOBUTENBbHBIE Tpomecchl Ha anekrpogax u  IJIC
raJIbBAHUYECKOTO JIEMEHTA.

64. XuMudeckas KOppO3Usl METAJUIOB U €€ BHUJIBI (C IPUMEpPaMHu).

65. DnexkTpoxuMHUYecKass KOPpPO3US METAIJIOB M €€ BHUAbL. JJIEKTPOAHBIE MPOLECCHl B
KOPPO3HOHHOM MHKPO3JIEMEHTE (PacCMOTPETh Ha MIPUMEPAX B Pa3HBIX Cpe/ax).

66. MeToabl 3aITUThI METAJUIOB OT KOPPO3HH (C IPUMEPAMH ).

67. 3amuTHBIE METAUIMYCCKHUE TOKPBITUSA. CXEMBl  JIEKTPOXHMMHUYECKOH  KOppO3UHU
OLIMHKOBAHHOTO U JIY>KEHOTO KeJie3a B KUCIION cpeie.

68. DnekTpoaH3 PacIuIaBOB C MHEPTHBIM aHOIOM. DJIEKTPOJIN3 PACTBOPOB C MHEPTHBIM aHOIOM
(mocnenoBaTeNbHOCTD SJEKTPOIHBIX MpoiieccoB). [IpuBecTu mprumMepsl.

69. DnekTpoiam3 pacTBOPOB C AaKTHUBHBIM aHOJOM  (paccMOTpPETh Ha  IPHUMEpe).
DNeKTpoIUTHYECKOE padUHUPOBAHUE METAIITIOB.

70. 3akonsl 2nekTponu3a (00benHeHHbIH 3aKoH Papanes). Bexoa mo Toky.

Ilpumepnvie npakmuyeckue 3a0aHuA 011 IK3IAMEHA:

1. BeIpa3uTe yepe3 KOHLIEHTPALMKM PEareHTOB KOHCTAHThl PABHOBECHS CIEAYIOIUX PEeaKIIUN
Nory + 3 Hay = 2 NHj(y, AH = -92,2 x]Jlx. Ykaxkure HalpapieHHE CMEIIEHUs XUMHYECKOTO
PaBHOBECHSI ATUX PEaKLUi: a) IpU MOHWKEHUU TEMIIEPaTyphbl, €CIIH IaBJICHUE TOCTOSIHHO; 0) pH
MOBBILLIEHUH JIaBJICHUS, €CIIM TEMIIEpaTypa MOCTOSHHA.

2. Omnpenenute BO3MOXHOCTb BOCCTAHOBIIEHMs OKcujaa sxene3a FesOs yriaepomoMm npu
crangapTHbix ycinoBusx u Temmneparype 1100 K. Peaxuust BoccraHoBieHus FezOs: FesOy
+4C(K) == 3F9(K) + 4CO(]-).

3. 3aKOHYUTH YPAaBHEHHUsI PEAKIUH, HAITUCAB UX B MOJIEKYJSIPHOM U HIOHHOM BH/IE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

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

5. CocTaBbTe YpaBHEHHSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA:

K,Cr,07 + FeSO4 + HySO4 — , KMnO4 + Na,SO3 + H,O —.

6. IlpuBenure CXEMbI AIEKTPOJHBIX NPOLECCOB M MOJEKYJSPHBIE YPABHEHMS DPEAKIIMIA,

MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Kopposun ranbaHonapsl Co/Ni: a) B Kucioii cpene;




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

0) Bo BiiayxHOM Bo3nyxe. Onpenenure yOblTh Macchl aHOJIA TIPU KOPPO3UU B KUCIIOH cpere 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctapmia 0,01 /4.

7. CocTaBbTE 311EKTPOHHO-UOHHBIE YPABHEHMSI SJIEKTPOAHBIX IIPOLIECCOB (AHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE pPEaKIUH, MPOUCXOJmield mnpu anekTponuze pactBopa CoSOq,
Berauciute (akTudeckoe KOJIMYECTBO METallIa, MOJIYYEHHOTO Ha KaToJe IpPH DIIEKTPOIIN3e
Co(NO3),, eciu 371€KTpOIU3 MPOBOIIIIH B TeueHuH 1 4. Beixo MeTania o Toky cocraBmi 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHHUIO C PACUCTHBIM.

8. Kakme w3 cienyromux coneit moasepratorcs ruapoinsy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe HOHHBIC U MOJICKYJIIPHBIE YPAaBHEHHS THIPOJIM3a COOTBETCTBYIOMUX cosieit. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEeH?

9. 301b ruIpoKcHaa Maruus moiyueH myrem cMermBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Onpenenure 3apsa 4acTuil OTY4YEHHOTO 307151 U HAITUIINUTE
(hopmyy ero MUIIEIUIBI.

OIIK-1.2

Pemaer crangaptHeie npodeccruoHaNbHBIE
3a1ayd ¢ TPUMEHEHHUEM OOIICMHKXEHEPHBIX
3HaHUH

— Omnpenenute TEPMOANHAMUYECKYIO BO3MOKHOCTb IPOTEKaHUs peakiuuu 2 ZNS ) + 3 Oy

=2 2Zn0 ¢ + 2 SO, (1, AH; = -890 x/[x mpu craHZapTHBIX yciaoBHsAX. Paccuuraiite
TeMIeparypy Havana peakiuu, eciu S(ZnS)=58 Jx/monb-K; S(0O2)=205 Tx/monb K;
S(ZnO)= 44 JIx/monb-K; S(SO,)=248 JI/moins K.

— Ornumure padboty ranpBanndeckoro snementa: Co|CoCl; || AuCls| Au
Ykaxure:
O DJEKTPOJHBIE MPOIIECCHI
O TOKOOOPa3yIIIYI0 PEaKIHIO
O DJIEKTPOIHBIC MOTCHIHAIIBI
O JJIEKTPOABMKYIIYIO CHIIY IIPH CTAHJAPTHBIX YCIOBUAX

—  Peakums maer mo ypasrennio:  4NHjz (1) +504(r) = 4 NO(r) + 6H,0(r), AH’; <0.
Hanumure
o BeIpaxkenue ckopoctu npsiMoi 1 0OpaTHOM peakuuu
o0 BrlpakeHHne KOHCTaHTBI PABHOBECUS
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WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

VYKakuTe HalpaBIeHUE CMELICHHSI pAaBHOBECHSL:
O A) npu NOBBILICHUH JABJICHHUS,
o b) npu ymenblieHUn TEMIIEPATYPBHI.

— HayanbHble KOHIEHTpALUH UCXOAHBIX BemiecTB B peakuuu: 2 SO; ) + Oy ) = 2 SO3
obutr paBHbl 1,8 Moiw/m SOz u 2,4 Monb/i1 O, Bo CKOJBKO pa3 M3MEHUTCSI CKOPOCTh
peakuuu K MOMEHTY, korja npopearupyet 0,8 momis/n SO,?

— 3aKOHYHUTE MOJIEKYJIIPHOE U COCTABbTE COKPAIIEHHOE HOHHO-MOJICKYJISIPHOE YPaBHCHUE
s peaknuii: PD(OH), + HNO3;=...; Pb(OH), +KOH=....
MnS + H,SO, —, Fe(OH)s + NaOH —, NH,Cl + KOH —».

— Hamucarp ypaBHEHHS peakiuil THApOIHM3a B MOJeKyasspHoM u woHHOM Buae: CrCls,
N&NOg, K2C03.

— COCTaBBTe ypaBHeHI/ISI OKHUCIINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ:
KMnQO4 + NaNO, + H,SO,4 —, CI‘2(SO4)3 + Br, + NaOH —.
K2Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,0O —.

— Hapucyiite sHepreTudecKkyro AuarpaMMy XoJa XMMUYECKON peakiuu. Jlaire K Hel
MOSICHEHMSI. Y KOKUTE SHEPTUIO aKTUBALMK PEAKLUU.

— 3anuumTe ypaBHEHHUs dJIEKTPOIUTHYECKONW TUCCOLUAIMN KHCIIOT, OCHOBAaHUM, COJIEH,
aM(OTEPHBIX TUAPOKCHJIOB.

— Tlonp3ysce TabauIei pacTBOPUMOCTH, IPUBEIUTE MPUMEPHI TPEX BEIIECTB, KOTOPHIE B
pacTBopax 00pa3yrT Cyab(]ar- HOHBI. 3aNUIIUTE YPAaBHEHHSI dJIEKTPOTUTHUESCKOM
JMCCOLMAIIH 3TUX BEILECTB.

OIIK-1.3

HpI/IMeHHeT METOJBbI MOJCIINPOBAHUSA n
MAaTEMaTUYCCKOI'0 aHajin3a IJid pCHICHUSA 3a1a4
TCOPETUYCCKOTO U MMPHUKIIAAHOI'O XapaKTepa

—  Hua peakuun CHy (np + COs () =2 CO () + 2 Hy () onpeniennuTe BO3MOKHOE HalpaBIeHAE
CaMOIIPOU3BOJILHOTO TEUYEHHs] PEaKlMd TpU CTAHIAPTHBIX YCIOBUSAX U TIPH
temneparype T =9270C, €CJIU TETUIOBOM 3P PeKT peakuuu 10 3a1laHHON TeMIIepaTyphl He
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OneHouHble CpeaCcTBa

W3MEHUTCS. YKaXKUTE: a) BBIACISICTCA WIM MOIJIOIIAETCS SHEPrus B XoJlie peakuuu; 0)
MPUYMHY HaWJEeHHOrO0 W3MEHEHMs »SHTponuu. Paccuutaiite Temmeparypy Haudaiga
peaxuu.

— BprIpasure depe3 KOHICHTpAIlMM pPEAreHTOB KOHCTAHTHI PAaBHOBECHUS CIICAYIOIIUX
peakuuil Noy + 3 Hy) = 2 NH3(y, AH = -92,2 x/Ix. YKakute HanpaBleHUE CMELICHUS
XMUMHAYECKOTO PABHOBECHS STHX PEaKIUil: a) NpPU TMOHMKECHUH TEMIIEPATyphl, €CIH
JIABJICHHUE TTIOCTOSTHHO; 0) IMPY TOBBIIIICHUN JABJICHUS, €CIIM TEMIIEpaTypa MOCTOsHHA.

— T'omorenHas peakuusi nporekaer 1o ypasHeHuto Hr ) + I ) = 2 Hl). Hauanbnas
KOHIIEHTpauus Bojoponaa 2,1 monw/i1, noga 1,5 mMoiw/i1. Bo CKOJIBKO pa3 M3MEHHUTCS
CKOPOCTh peakinu, koraa npopearupyet 30% Bogopoaa?

—  CKOJIBKO MHJUTMIMTPOB 96%-HOTO pacTBOpa CEpHOM KUCIOTHI € IUIOTHOCTHIO 1,84 r/mi
notpeOyeTcs s npurorosienus 2 i1 0,25M pactBopa?

— Kaxkue u3 crnepyromux coseir moasepratorcest ruapoinsy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJICKYJISIPHBIC YPAaBHEHUS THAPOJIN3a COOTBETCTBYIOMIUX COJICH.
Kakoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEN?

— Paccunraiite AIEKTPOJIBHKYIIYIO CUITY u onpeennTe HarpaBJiEeHUE
CaMOTPOU3BOJIBHOTO TPOTEKAHHS PEAKIIMU TPH CTAHIAPTHBIX YCIOBHSIX, UCIIONB3YS
3HAYEHUS OKUCIIUTEILHO-BOCCTAHOBUTENBHBIX ToTeHuaiioB Hl + HiPO, — J, +
H;PO; + H,0.

— IlpuBemuTe cxeMbl SJIEKTPOJHBIX IMPOIECCOB W MOJEKYISPHBIC YPAaBHECHHS PEaKIIHM,
NPOTEKAIOIINX MPH JIEKTPOXUMHUECKOI Koppo3uu ransBanonapsl  Co/Ni: a) B KHCI0#
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cpene; 6) Bo BiIaXHOM Bo3ayxe. Ompenenure yObUIb MacChl aHO/AA MPH KOPPO3HH B
KHCIJION cpene 3a 20 MUH, ecliid CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.

—  CocraBbTe 3J1€KTPOHHO-UOHHBIE YPaBHEHMSI AIEKTPOAHBIX IPOLIECCOB (aHOJ NHEPTHBIN)
U MOJIEKYJIIDHOE YPaBHEHHE DEaKLMM, IPOUCXOASIIEH IPU IEKTPOJIU3E pacTBopa
Co0SO4, Boruncnure QgakTuyeckoe KOJUYECTBO MeETasla, MOJYyYEeHHOTO Ha KaToie IpU
anekrponuze Co(NO3z),, ecitu AIeKTpoIn3 NPoBOAWIU B TeueHnH 1 4. Beixox Merasia no
TOKy cocTaBui 85%. YKaxuTe BO3MOKHbIE IPUUMHBI YMEHBIICHHS BBIX0J1a METaIa 110
CPaBHEHUIO C PACYETHBIM.

— TlpoBecTu aHanM3 BAUSHUS KOHIIEHTPAIIMH HA CKOPOCTh XUMUYECKON peaKkIuu
Na;S;03 + H,SO4 = S + SO, + NapSO4 + HyO 1o sxcneprMeHTanbHBIM TaHHBIM.

H O6bem, M Konnen Bpe Ckop
omep N H H Tpauus Ms OCTb
OIbITa ;5,03 20 2S04 Na;S,03, 102 | mosBnenns peaknuu,

MOJIb/IT MYTH, C 102, ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[lo pgaHHBIM TaOMMIBI  TOCTPOUTH TIpaduK 3aBUCUMOCTH CKOPOCTH pEaKIHUHU OT
KOHIIEHTpaLuu TUocylb(haTta HaTpus, Caenarbs BBIBOA O 3aBHUCUMOCTH CKOPOCTH PEAKLIHUU OT
KOHIIEHTPAILlMU THOCYJIb(aTa HaTpusl.




0) Ilopsinoxk mnpoBedeHUS NPOMEKYTOYHON AaTTecTAMU, IOKA3aTeJM W KPUTEPHH
OLlCHUBAHMUSL:

[Tpomexxyrounast arrectanmus Mo aucuumuimHe «OOmas u HeopraHu4yecKas XUMH)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHUs, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIAJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH MO JaHHOM MUCHUUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIIOYAeT 2 TEOPETUYECKHUX BONPOCAa U OAHO IMPAKTHUECKOE
3aJaHHue.

IToxa3aTreu 1 KpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJM4YHO» (5 06auioB) —oOyyarommiicss AEMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHLIMH, BBICOKMH YpPOBEHb 3HAaHMM HE TOJBKO Ha YpOBHE
BOCIIPOM3BECHUS U OOBSICHEHUS HH(DOpPMAIMM, HO M WHTEJUICKTyaJbHbIC HABBIKA PELICHUS
npobieM u 3aaay:

e JaeTcs KOMIUIEKCHAs OLEHKA MIPEJIOKEHHON CUTYalluu;

® JIEMOHCTPUPYIOTCSI IJIyOOKHE 3HAaHUS TEOPETHMYECKOT0 Marepuajlla M yMEHHE UX

IIPUMEHSTD;
® [I0CII€J0BATENbHOE, IPABUIBLHOE BHIIIOJHEHUE BCEX MPAKTHUUECKUX 3aJaHMIA;
e yMeHHEe 00OCHOBAHHO M3J1araTh CBOU MBICIIH, JI€1aTh HEOOXOIUMBbIE BHIBO/IBI.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIINH:
® J1aeTCsl KOMIUICKCHAs OlICHKA MPEIJIOKCHHON CUTYAIIHH;
® JICMOHCTPUPYIOTCSl JIOCTATOYHBIC 3HAHUS TCOPETUYECKOTO Marepuaia M YMEHUE HUX
MIPUMEHSITh; HO JIOMYCKAIOTCS HE3HAUUTEIbHBIC OITUOKH, HETOYHOCTH
® BEHINOJHCHWE  BCEX MPAKTUYCCKUX 3aJ[aHWH; BO3MOXXHBI CIUHUYHBIC OIIHOKH,
WCTIPaBJISIEMbIE CAMHUM CTYACHTOM IOCTIe 3aMEYaHHs MPETo1aBaTels;
® 3aTpyJHEHHS MPU aHATUTUYECKUX OMEpalMsX, MepeHoce 3HAHUNM U YMEHUW Ha HOBBIE,
HECTaHJapTHBIE CUTYaI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJbHO» (3 Oamna) — oOydaroluiics 1eMOHCTPUPYET MOPOTOBBI
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:
® 3aTPyJHEHMS C KOMIUIEKCHOH OIIEHKOM NMpeaokKEeHHOM CuTyaluu;
® HENOJHOE TeopeTHdeckoe OOOCHOBaHUE, TpeOylollee HaBOISIIIMX  BOIPOCOB
IpenojaBaTens;
e BBINOJHEHHE 3aJJaHNi TIPH MO/ICKA3Ke MPEToAaBaTes;
e 3aTpyaHEHHS B (POPMYITHUPOBKE BHIBOJIOB.

— Ha OIICHKY «HeYyI0BJeTBOPHUTEJbHO» (2 0ayia) — oOydarouuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOoro MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 3a/1ad.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromumiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENICHUS U OOBSICHEHHSI MHPOPMAITUH, HE MOKET MOKa3aTh WHTEIJICKTyaIbHbIC
HaBBIKH PEIICHUS MTPOCTHIX 3aj[a4 HETPABWIIbHAS OIlEHKA MPE/IJIOKEHHON CUTYyaIlHH;



