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Pabouas nporpamma cocrasiena na ocnose ®I'OC BO - GaxanaBpHar 1o HalpaBICHUIO
nozarotosku 22.03.02 Meranyprus (npuka3 MunoGpuayku Poccuu ot 02.06.2020 r, Ne 702)

Pabouas nporpamma pacemotpena u omobpena Ha 3aceanuu kadenpel Meramnypruu y
XMMHYECKHX TEXHOJIOTHIA ‘

10.02.2021, mporokon Ne 5 4
3as. kadenpoit A »»44-(-—/ A.C. Xapuenko

PaGouas nporpamma onobpena meromuueckoli komuceneli UMMuM
03.03.2021 r. poTokon Ne 4
Ipence arems _A.C. CasunoOB

Coracosano:

3aB. kadeapoit JINTEHHBIX NPOLECCOB H MATEPHATOBEACHHUS
< 7 Ze—27 H.A, DeokrucTos
S

Pabouas nporpamma cocrasnenra: : #
AoueHT kapeapbl MuXT, Kaui. TexH. Hayk M.B.Uly6una

Peniensent: /\ /
aoueHT kadeapst [TOuBX]I, kanu. Texn. nayx Q@M 10.B.Comoga




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu 0cBOSHUS AUCUUIIIIMHBL «XUMHUS» sBIsieTCs GopMUpoBaHUe QyHAaMEHTaTbHBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IIOHSATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIHCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHH; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHON pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

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

Huctumumaa O0mast 1 HeopraHuyeckast XMMUsI BXOJHUT B 0053aTeNbyI0 YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOM MKOJIbI

3nanus (YMEHHs, BIAJICHUS), IOJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMIUIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

be3onacHOCTb XKU3HEAEATEILHOCTU

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

dusnueckas XuMus

Marepuanosenenue

OCHOBBI METAIITYPrU4€CKOr0 IPOU3BOACTBA

MeTtopl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

OCHOBBI TEOpUHU CUHTE3a JINTEHHBIX CILIABOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3y/IbTaThl 00y4eHHUs

B pesynbrare ocBOeHMs NUCUMILIMHBI (Moayisi) «OOIIas U HeopraHuYecKass XMMUs»
oOyuJaromuiics 10JeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CrnocobeH pemaTh 3agaydl NpOPEecCHOHATbHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTUPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAyYHBIE 3aKOHBI M IPUHLMIBI NIPH PEIICHUN
MIPaKTUYECKHX 3aJa4

OIIK-1.2 Pemaer cranmapTtHele nOpodeccHOHadbHBIE 3aJjaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.3 [IpuMeHsseT MeToAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaau3a I
pelIeHns 3aa4 TEOPETUYECKOT0 U MPUKJIAHOTO XapakTepa




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

YUCJIC:

— KOHTaKTHas paboTta — 77 akaJl. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHEAyJIUTOpPHAS — 5 aKaJI. 4acos;

— caMocTosTenbHas padora — 31,3 aka. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

" =
Ay/:[HTopHag 3 g Dopma
KOHTaKTHast T
e OHTaKTHas paboTa 5 g Bix TEKYIIETO
B aKaJ[. yacax
Pasnen/ Tema 3 (B axaj. uacax) g & . KOHTPOJIS Kon
g 3 ©fcamocrosTenbHOM
JUCIIUILIAHB 5 [ YCIIEBAEMOCTH H | KOMITETEHIINU
O g E paboThI .
T mab. |mpakt.| S 3 HPOMEXYTOYHOH
A sam | zam |8 8 aTTeCTaluy
1.
- oopmiIeHUE
OTYETA 10
1abopaTopHOi
abore;
p > 3amura
- pettierue J1abopaTOPHOM
JIOMAIIHETO 211)60TI§ OIIK-1.1,
1.1 Xumuueckas TepMOTHUHAMHUKA 6 221 5 3amanns No 1; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3aganne Ne 1.
CaMOCTOSITENBHOE
Tectuposanue.
U3yueHue
yaeOHOI 1
Hay4YHOM
1 JIUTEPATYPHI.
- opopmIIeHHE
oTYeTa 10
nabopaTopHO
abore;
p > 3amura
- betrenne J1a00paTOPHOM
JIOMAIIIHETO ;)GOTS OIIK-1.1,
1.2 XuMnueckass KHHETHKA 4 2 5 3amanns No 2; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3amanne Ne 2.
CaMOCTOSITENBHOE
Tectuposanue.
U3yueHHe
yueOHOI u
Hay4HOU
JIUTEPATYPHI.




- ohopmieHue

oTyera o
nabopaTopHO’
pagore; 3amura
- pettierie nabopaTtopHoOH
JIOMAIIHETO AGOTLL OIIK-1.1,
1.3 PactBOpHI 16 | 4/1,21 6 3agaHus Ne 3; P ) OIIK-1.2,
Jomamnee
- OIIK-1.3
3aganue Ne 3.
CaMOCTOSITENIbHOE
Tectuposanue.
n3ydeHue
yuebHO u
HayJHOU
JIATEPaTypPhIL.
- oopmiieHne
oTyera o
nabopaTopHO’
pa6f) . naG?)a];lTp(I)TaHoﬁ OIK-1.,
1.4 [TucriepcHbIE CUCTEMBI 6 2 4 patop OIIK-1.2,
CaMOCTOSITENIbHOE paboTHI.
OIIK-1.3
U3y4eHue Tectuposanue.
yueObHOi U
Hay4HOU
JATEPaTypHL.
- oopmiieHne
oTyera o
1abopaTopHOi
padore; 3amura
- petuerie nabopatopHoi
15 JIOMAILHETO AGOTLI OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 8 2 6 3agaHus Ne 4; P ) OIIK-1.2,
JlomarnHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.
CaMOCTOSITENIbHOE
Tectuposanue.
n3ydeHue
yueOHOH H
HAyJHOU
JIUTEPATYPHI.
- oopmiieHne
oTyera no
nabopaTopHOi
padore; 3ammura
- peruere nabopatopHoi
JIOMAaIIHETO AGOTEL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 14 | 6/41 5,3 3amanus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3amanue Ne 5.
CaMOCTOSITETIEHOE
Tectuposanue.
H3y4yeHue
yaeOHOU W
Hay4YHOM
JATEPaTypPHL.
Hroro no pazaeny 54 [18/7,21 31,3
Uroro 3a cemectp 54 |18/7,21 31,3 JK3aMeH
Hroro no aucnuminuze 54 18/7.2 31,3 JK3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaaunuoHHbIE 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNLHOTO  MpOIEcca, NPEANONAraloulyl0 MPSAMYI0  TPAHCIALMIO 3HAHUH  OT
npenoAaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ACSITENLHOCTh CTYJEHTa HOCHT B TAKHX YCJIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

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

- JlJaboparopnas pabota — opranuzanus yueOHoii paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(OPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAas padoTa ¢ aHaJIOTOBBIMU MOJCISIMU
pealbHbIX OOBEKTOB.

2) MHTepaKkTUBHbBIC TEXHOJOTHU — OpPTraHU3aIis 00pa3oBaTEIbHOIO Mpoliecca, KOTopas
IpeJInoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, IOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAUYMMOTO JJIsI HHX 0Opa3oBareNbHOrO pesynbrata. Hapsmy co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPaKTUBHOCTH
MPOCJIC)KUBACTCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30OBaTENBHBIX  TEXHOJIOTHH.
HHTEepakKTUBHOCTH MOAPA3ZYyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0OJie 00pa30BaTeIbHOTO
npoliecca U, Kak ClieZicTBrE, (OPMUPOBAHNE CaMOpa3BUBAOIIECS HH(DOPMAIIHOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

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

3)  HudpopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30BaTe/bHbIC  TEXHOJIOTHH  —
opranm3anys 00pa3oBaTeILHOTO MPOIECca, OCHOBAaHHAS HA IPUMEHEHUH CIICITUATH3UPOBAHHBIX
IpPOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB paboThl ¢ uHbopmanueid. DopMbl yuyeOHBIX
3aHSTHM:

- Jlexkuus-Bu3yanu3zanusi — HM3JIO0KEHUE COJEP)KAHUS COMPOBOXKAAETCSA MpE3eHTaIUeit
(TleMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEJICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, IpaUuecKux, ayIuo- U BUACOMATEPUAJIOB).

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

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl 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. - Tekcrt : anexktpounsiid. - URL: https://new.znanium.com/catalog/product/1022478

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

Pexxum poctyma: http://new.znanium.com]. — (Beicmiee oOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JIOCTYyTIA:
https://new.znanium.com/document?id=302331 - Tekcr : oanekrpoHssii. - URL:

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



0) JlonoJiHMTEILHASA JIATEpaTypa:

1. Maxotkuna, E. C. IlpaktukyM 1o oOImiei ¥ HEOpraHWYeCKOH XUMHHU . ydeOHOe
nocobue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - MarauToropck : MI'TY, 2016. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooObekT. - TeKcT . 3IeKTpOH-HbIA. - CBeIeHUs AOCTYITHBI
takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBopsl : yueoHoe mocooue / E. C. Maxotkuna, M. B. Illyouna, C.
A. KpsutoBa ; MI'TVY. - Maraurtoropck : MI'TY, 2014. - 1 snekrpon. onrt. quck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1346.pdf&show:dcatalogues/1/1123
798/1346.pdf&view=true. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBEICHHS JOCTYITHBI TAKKE
Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue sJeMEeHTH M MUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). -  3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true . - MakpooOBeKT. - TEKCT : 3JeKTPOHHBI#. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

4. Maxotkuna, E. C. Kmaccuyeckue meronsl aHanmsza . yuebnoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 s1eKTpoH. ONT. JUCK
(Pn-Dnl\ﬂ\ - QQT‘W [ad TIATVUTT nrnaga - l Ipl *

B) MeToanyeckue yKazaHus:

1. Maxorkuna, E. C. IlpaktukyM 1mo oOmiei U HEOpPraHM4eCKOH XUMHH . ydeOHOe
nocobwue. (U. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TV. - Marautoropck : MI'TY, 2016. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooOBeKT. - TEKCT : 3eKTPOHHBII. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

2. Maxotkuna, E. C. Komnouano-aucrnepcubie cucteMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Maruuroropck : MI'TY, 2019. - 1 snektpos. ont. auck (CD-ROM). -
3arn. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790. pdf&show-dcatalogues/1/1529
941/3790.pdf&view=true . - MakpooOBeKT. - TEKCT : 3eKTPOHHBIIL. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpBI 3JIEKTPOJIUTOB U HEAIEKTPOIUTOB : yueOHOe mocobue / E.
C. Maxotkuna, M. B. llly6una, C. A. Kpbuiosa ; MI'TY. - MaruuToropck, 2012. - 87 c. : Ta6n. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true . - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. - IMeeTcs meyaTHbIi aHajIor.

4. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuoanueckoil cucteMbl XUMHUECKUX
anemenToB JI. V. Menneneea : nadoparopusiii npaktukym / E. C. Maxotkuna, M. B.IllyouHa ;
MI'TY . - Marauroropck : MI'TY, 2018. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ tutym.

Arnama - 1IRI -

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanwue [10 Ne norosopa CpoOK eicTBUS TUIEH3UU




MS Windows 7

Professional(mma |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 1117.09.2007 GeccpouHo
Professional

7Zip cBOOOTHO 06eccpouHO
FAR Manager CBOOOIHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca CchblIKa

OnekTpoHHas 0aza TEPUOAMYECKUX HU3AHUIN
East View Information Services, OO0 «MBUC»
HanuonanwHas
undopmanuronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cucrema Akaaemust Google (Google
Scholar)
Nudopmanmonnass cucrema - EnuHOE OKHO URL: http://window.edu.ru/
JIOCTYyNa K HHGOOPMAIIMOHHBIM pecypcam
®denepanbHOe TOCYIAPCTBEHHOE  OFOJKETHOE
yUIpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
IIPOMBIIIJICHHON COOCTBEHHOCTHY
Poccuiickass T'ocymapcTBeHHass OuOnmoTeKa.
Karayioru
DnekTpoHHbIe pecypchl Oudauorexku MI'TY um.
I'.1. HocoRa

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

MartepuaibHO-TEXHUYECKOE 00ecreueHre TMCIUTUTMHBI BKITIOYAET:

VY4eOHble ayqUTOpPUHU [UIsl TPOBENCHUS 3aHITUH JIEKIMOHHOro Tumna. OcHalleHue:
MynbsTUMeINITHBIE CPENICTBA XPAHEHHUS, IEPEAayuu U MPeACTaBlIeHUs HHPOPMAIIUH.

VYdeOHbIe ayTUTOPHUH IJIS IIPOBECHUS JTA00PATOPHBIX paboT:XUMHUYECKHE JTa00paTOPHH.
OcHatenue: XuMudeckue peaKTUBbL, XUMHUYECKas nocyxaa,JlaboparopHoe
obopynoBanue, Tabnmuma «llepuoguueckas cucTeMa XHUMHYECKHX JJIEMEHTOB»,IlmakaTel 1O
TeMaM pabodeil IporpaMMBl.

VY4eOHble ayIUTOPUN AJISl IPOBEACHUSI TPYIIOBBIX U MHAWBHUIYAJIbHBIX KOHCYJIbTALIUM,
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOH arrectanuu. OcHamienue:/{ocka, MylTbTUMETUHHBIN
MIPOEKTOP, KpaH.

[Tomemenuss st caMocTOsITENbHOM  paboTrel  oOywaromuxcs.  OcHalieHue:
Iepconanbubie KoMIbioTepbl ¢ makeroM MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00pa30BaTENbHYIO CPETY YHUBEPCUTETA.

[Tomemenne st XpaHeHUST U NPOPUIAKTHUECKOTO OOCITY)KHBaHUS y4eOHOTO
obopynoBanus. Ocnamenue: lllkader mis xpaneHus ydeOHO-METOAMYECKON JTOKYMEHTAIIHH,
yueOHOro OOOpYyIOBaHUS W Y4eOHO-HATNATHBIX MMOCOOMi, WMHCTpyMEHTHI Ui pEeMOHTa
71a060paTOPHOTO 000PYAOBAHHUS.



IIpunoxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosrenbHas paboTa oOywaromuxcs HoApasfenseTcd Ha ayIUTOPHYI, KOTOpas
MMPOUCXOOUT KaK BO BPEM: na6opaTopHHx SaHﬂTHﬁ, TaK U Ha IUIAHOBBLIX KOHCYJIbTAllMAX, U Ha
BHEAYAUTOPHYIO, IPOUCXOSILYIO BO BpeMs IIOATOTOBKU CTYI€HTAMU OTYETOB I10 JJAOOPaTOPHBIM
3aHATHUAM U BBIITOJIHCHUSA JOMAaIIIHUX 3aI[aHI/II>'I.

Tembl J1a00paTOpPHBIX padoT:
JlaGopaTtopnas padora Ne 1. «TernoBbie 3¢ (HEKThI MPOIIECCOBY;
JlabopaTtopuas padota Ne 2. «CKOpOCTh XMMUYECKUX PEaAKIIUII»;
JlaboparopHas padota Ne 3. «DneKkTpoauTHUecKasi TUCCOLUALU,
JlabGopaTtopnast pabota Ne 4. «I'uziposin3 conei».
JlaGopaTtopHnas pabota Ne 5. «JlucniepcHbIe CUCTEMBI.
JlaGopaTtopHnas pabota Ne 6. «OKHCIUTETEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUNY;
JlaGopaTtopnas pabota Ne 7. « DIEeKTpOXUMUYIECKHE TTPOIIECCHIY;

AyIUTOpHas CcaMOCTOSTENIbHAs paboTa OOYYAIONIMXCS MPEAINoiaracT IMPOXO0XKICHUES
TECTUPOBAHUS 110 KAKAOMY pa3iely IUCHUIUTHHBL. TeCThl BKJIIOYAIOT TEOPETUYECKUE U
NPaKTUYCCKHE 3a/IaHusl, OTBETHl HAa KOTOpbIC TPEOYIOT TIYyOOKOro IMOHMMAaHUS W3YyYEHHOTO
MaTepuana. TecThl MOCTPOSHBI €AMHOOOPA3HO: K KAXKIAOMY BOIPOCY MPEIaraeTcs 4YeThIpe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJWH UM HECKOJIbKO MpaBUiIbHBIX. OOpaboTKa pe3ynbTaToB
OCYIIIECTBIISICTCS ITyTEM COIOCTABJICHUS IOTYYCHHBIX PE3yIbTATOB C 3TAIOHHBIMH U TPOTEKACT
O4YeHb ObICTPO. MakcuMallbHOE KOIMYECTBO OAIJIOB B Kax10ii Teme Kypcea — 10.

BapuaHThl TeMaTHYeCKHX TE€CTOBBIX 32/IaHUH 1151 TEKYIIEr0 KOHTPOJIs
XuMunyeckasi TepMOAUHAMHMKA
B Tectax mo teme «XuMHYeCKask TEPMOIMHAMUKAY: TIEPBbBIC IIECTh 3aJaHUI OIICHUBAIOTCS B
0,5 6ayuta, cenpMoe — B 1 0aji, a BOCbMOE, IEBSITOE U JIECATOE 3aaHus — B 2 OaJja.
Tecer Ne 1
1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) TPOIYKTHI XMMHUYECKON peaKInu
B) PEaKLUMOHHBINA COCY]
I') HCXOIHBIE peareHThl U MPOAYKTHI PEaKIIuu
2. TlepBblif 3aK0H (MepBOE HAYaNI0) TEPMOJIUHAMUKHY MaTEeMAaTHUECKU 3aIIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMuUecKoil peakium:
a) SHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBelaercs (AH > 0)
0) TeroBoii a3 dekt peaknuu orpuriarencH (Q< 0)
B) SHTAJIBIIUS PEaKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJIEHHE PEAKIIMOHHOMN CHCTEMBI TOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIE Y PEKTH MPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg I‘) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIUH SIBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 Np+ 3/2 H,= NH3; , AH = — 46 K]I>/monb
0)H,+4/20,=H,0, AH = -242 K]I>x/monb
B) 1/2 N2+ 1/2 0,=NO AH = 90 K]I>x/mMoab

r) 1/2H;+1/2 I,=HI, AH = 26 K]I>x/mMomb



6. Kakas u3 HanmMcaHHBIX HWXKE PEaKIMi OTBEYAeT TEIUIoTe oOpa3oBaHMs okcuia a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO+3H;0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) Mo peakuuu :
CUO () + C (rpagur) = CU (¢ + CO (y, morsormiiock 22 k/Ik TEMIOTHI.
DHranbsnus 00pa3oBaHus okcuaa meu ( || ) paBHa:
a) 110 B) 220,5
6) -200,5 r) 735
8. Husa peakuyu NiO (o + C (pagur) = Ni ¢ + CO (. Onpenennte BO3MOXKHOE HalpaBiIeHHE
CaMOIIPOU3BOJIBHOTO TEUYECHUS PEAKIMM NPHU CTAHJAPTHBIX YCIOBUSX U IIPU TEMIIEpaType
627°C.

BemectBo AH®298  (KJIx/MOIIB) S%gs  (x/mMonp*K)
NiO (i -239,7 38
C (rpaur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxute 3HaueHuss sHeprum [mOOca mnpuU CTaHAAPTHBIX YCJIOBHSX, TpHU
temriepatype 627°C u TeMiepaTypy Havajla peakliuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTCst SHTPOMHS IIPU PA3II0KECHUN KapOoHaTa KaIbInsi?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. JlanHast peakiusi:
2KCIO; (TB) —2KClI (TB)+302 ) AH<O
MOJKET CaMOITPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMHYeCKasd KHHETHKA
B Tecrax mo teme «XuMHUYecKass KHHETHKa»: MEPBOE, BTOPOE, TPEThE, UETBEPTOE M ISATOE
3agaHus orieHnBarotrcs B 0,5 6asuia; mecrtoe, ceJbMOe, BOCBMOE, JIEBATOE U jecsiToe — B 1 Oam, a
oIMHHAAIaTOE — B 2,5 Oaia.
Tecr Ne 1

1. Pazpmen xumuu, H3y4arONil CKOPOCTH U MEXAHU3MbBI XUMHUUECKUX PEAKIINi, Ha3bIBACTCS

a) XMMHUYecKasi TepMOIMHAMHKa

0) TepMOXUMUS

B) XUMHUECKasi KHHETHUKA

2. CkopoCTb XMMHUYECKOH pEaKIiu — 3TO ...

a) BpeMmsl, 32 KOTOPO€ MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) W3MEHEHHE KOJIMYEeCTBAa BEIIECTBA PEAreHTOB (WM IMPOIYKTOB) PEAKIUU B EIUHUILY

BPEMEHHU B €JMHULE 00beMa

B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS pEeaKIIuu

3. B Kakux eJMHMIAX BBIPAXKAETCS CKOPOCTh XMMUYECKOH peaKkiuu?

a) MOJIb JI et

0) 6e3pazMepHasi BeIIMYMHA

B) MOJIB’ ¢

4. Ot Kkakux (aKkTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHii?

a) OT IPHUPOJIBI PEATUPYIOINX BEIIECTB

0) oT TemIepaTypsl

B) OT 00BbEMa PEaKIIMOHHOTO COCyAa



5. CocrosHHE XHUMHYECKOTO pPABHOBECHS OOpPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapakTepusyercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOTYKTOB PEAKIIH
0) sHepruei akTUBH3aUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpakeHHUE Il CKOPOCTH peaKUU
4NO ) +6 HZO 4 NH3 ) +5 02
a) V = K[NO]*[H,0] 6) V = K[NH;][O,] 8) V = K[NO]*[H.0]°
7. Kak 3anumercs BBIpa)KeHI/Ie JUIs KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Ky = [C][D] / [A][B]?
6) K = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe30k Ha auarpamMMe IOKa3bIBaeT 3HaUCHHE TeIIoBoro 3¢ dexra peakuuu?

a)l K

A....

6) 2 2

P
<«

B) 3

v

XOJl peaKiuu

9. Yro MOXHO CKa3aTh O peakiiu, N300pakKeHHON Ha quarpamMme K Borpocy 87
a) PK30TEpPMHUYECKAst PEaKIUs
0) SHIOTEpMHUYECKas PEAKIUS
B) PEaKLUs OMHMCHIBACT COCTOSHIE PAaBHOBECHS
10. PaBuoBecwue peakiuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTCs BIEBO.
a) IPYU MOHWKEHUHU TeMIIepaTypbl
0) IpY NOBBILIEHUH TEMIIEPATYPHI
B) MIPH MTOBBIIICHUH JIABICHUS
11. Jnsa peakuuu C + 2 H 5 ) = CH 4 () ipu HEKOTOPOI! TEMIIEpaType KOHCTaHTa PABHOBECHSI
paBHa 0,8. PaBHOBecHasi KOHILIEHTpalMsi BOAOpoJa paBHa 1,2 Mousb/1. Beruncinre UCXOIHYIO
KOHIIEHTPALIMIO BOJOPOJIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI
B Tecrax mo teme «PacTBopbl»: mepBoe 3a/laHNe OlleHMBaeTcs B 1 Oaur; BTopoe, TpeThe,
YEeTBEPTOE, MATOE U IIecToe 3afanus - B 1,5 0aia; ceapmoe, BOCbMOE, JIEBSITOE U JIECATOE — B
0,5 6amna.
Tect Nel
1. {nst ypaBuenus peakiuu Cu SOy + KOH —... cokpalieHHOe HOHHOE ypaBHEHUE 3alUIIeTCs B
BUJIC
1) 2K*+ S04 = K,SO,
2) Cu? +S04% + 2K* + 20H™ = Cu(OH),{ + K3S04
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu*" +20H™ = Cu(OH).4
2. Macca (B r) xnopuna Hatpust B 300 M1 0,2 M pacTBopa paBHa



1)0,8 2) 351 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
11 2)2 3) 11 4) 13
4. Jlns momaBiienus runpousa xiaopuaa xpoma (I1I) cneqyer
1) 100aBHUTH COJISIHYIO KUCIIOTY
2) 100aBHTH HIETOYb
3) paszbaBuThH pacTBOP BOAOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, NMPUTOTOBJICHHBIM M3 THIPOCYJIb(ara KaIbLUs U BOJIBI, CyMMa
K03 (UIIMEHTOB B ypaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOIO BEIIECTBA — ATO
1)3 2) 4 3)5 4) 6
6. PactBopuMocCTh Okcasiata cepebpa paBHa 3,27-107 1/ 100r H,0. Ornpenenure Npou3BeICHUE
pactBopumoct AgyC,04
1) 5-107** 2)1,16:10°®*  3)10,7-10°° 4)2,31-10°®
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIECHUE
1) Macchl BElecTBa K Macce BOJIbI
2) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOIMYECTBa BEIIECTBA K 00BEMY PacTBOpa
8. K ci1abpIM 251€KTpOJINTaM OTHOCHUTCH ...
1) TUAPOKCH aMMOHUS
2) TUAPOKCHU Kalus
3) XJIOpHU KaabIHs
4) wmapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETH IIEIOYHYIO UITU KUCITYIO CPELy.
IIpynuurHOM 3TOTO ABISAETCA ...
1) anextponu3 conei
2) JUCTIPOIOPIIHOHUPOBAHKE COJICH
3) ruapaTHpoBaHUE COJICH
4) ruapoIHM3 coyieh
10.3nauenue PH uucroit Bojsl ipu 25°C cocrasiser
11 2)7 3)0 4) 10
MarnuTtoropckuii Texuuueckuil yuusepeurer uM. I'.M1.Hocosa

JducnepcHbie cuCTEMBI
B tectax mo Teme «JlucnepcHbie CUCTEMBI»: MTEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aaHUS
OILICHUBAIOTCS B 1 OaJL1; MATOE U IIECTOE 3a/laHus - B 3 Oasia.
Tect Nel
1.  VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomsire 100 aM
3) ot 1M a0 100 am
2. Kakue wmOHBI CrOCOOHBI BBI3BaTh KOAryJSIIUIO KOJUIOMZIA, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsn?
1) KkaTuOHBI
2)  aHHOHBI
3)  MOJIAPHBIE MOJICKYII
3. Jlns Kakoro 3JeKTPOJHTa TOPOr KOAryJsiuH KOJUIOWIA C IOJIOKHUTEIBHO 3apsiKeHHON
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIITM?
1)  xjopua kanus
2)  cynbbar Kanus
3) oprodochar Kamus



4.

Mutienna 3011 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKO# JIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuiam3aropa’?

1)  xuopun xene3a (111)

2) Boma

3)  TUAPOKCH[ KaJus

[Tpu B3ammonerictBum 20 M 0,001H autpara ceunna (1) ¢ 10 mn 0,02H cynwsdara kanus
obpasyercs 3056 cynb(ara cBurma (11). K kakoMmy 37€KTpoay MOJDKHBI MEpeMeniaThCs
YaCTHUILIBI IUCTIEPCHOM (a3bl PU dIIEKTPoIu3e?

1)  HaxomsTCs B COCTOSHUM TUHAMHUYECKOT'O PAaBHOBECHUS

2) K Karoay

3) Kk aHomy

B nBe konbObl Hamuto mo 50 mu 3054 THIpoKcuia skenes3a. s Toro 4toObl BhI3BATh
KOAryJiSIIUIo 307151 MOTpeOoBalioch A00aBUTh: B mepByr — 5,3 mu 1H pactBopa xiopuna
kammst; B apyryro — 18,7 min 0,001H pacrBopa docdara narpus. Berauciaure mopor
KOATyJISIIIH KaXKJIOTO SJICKTPOJIHTA.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE MMpouecChl
B Tectax mo teMe «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IIpouecCohl»: IICPBOC, BTOPOC,

TpEeThe, YETBEPTOE M MATOE 3a/iaHus oneHuBaroTcs B 0,5 Oanna; mecroe — B 1 6aiwt; ceapmoe u
BOCBMOE — B 2 Oajuia, a AeBsITOE — B 2,5 0aJIjIoB.

Tect Ne 1

1. OxucnuTeNb — 3TO aTOM, MOJIEKYJIa UJIA UOH, KOTOPBIH ...

1) yBenMYMBACT CBOO CTEINECHb OKHCIICHHS
2) TPUHHUMAECT HJICKTPOHBI
3) oTmaer cBOHM 3JEKTPOHBI

2. HpOHGCC BOCCTAHOBJICHHA UMCCT MECTO B CJIydac, Koraa ...

1) HelTpasbHBIC ATOMBI IIPEBPAIAIOTCS B MTOJOKHUTEIbHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEJIbHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpuIaTEsbHBIN 3aps1 HOHA YBETHUHUBACTCS

3. U3 npencraBieHHbIx HUke peakunii kK OBP nucnponopunoHrpoBaHus NPUHAAIEKHT ...

1) S+ 2HNO;3;=H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTAaHOBUTEIISIM OTHOCSITCS ...

1)  Mertauibl, BOIOPO, YIIEPOT
2)  aKTHBHbIE HEMETAJUIBI
3)  oJEeMEHTHI, HaXOIAIINECS B CPEIHEH YaCTH TIEPHOANICCKON CHCTEMBI

5. CTeneHn OKUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...

1) a)-2;06)-2
2)  a)-2;6)+2
3) a)-2;06)-1

6. [lepmanranar kanus B OBP, nmporekaromux B KHUCIIOH cpesie, BOCCTaHABINBAETCS /IO ...

1)  karnona Mn?*
2)  manranar-nona MnO,*
3)  okcuna mapranma (1) MnO

7. B peakiun, npotekarorieit mo cxeme CroSz + KNO3 2 K,CrO,4 + K;SO4 + NO okuciienuio

TIOZIBEPTAIOTCS CIEAYIONIUE HIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoMm u a30T

8. Cymma k03¢ (UIIMEHTOB B peakIuy, IPUBEIEHHON B Boripoce Ne 7 paBHa ...



1) 26 2) 18 3) 35
9. Cymma ko3 durtuerros B peakimun KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIEKTPOXUMHUYECKHEe CHCTEeMbI
B Ttecrax mo Teme «DNEKTPOXUMUYECKHUE CHUCTEMbI»: MEPBOE, BTOPOE U MATOE 3aJaHUS
OIICHUBAIOTCS B 1 OaJlT; TpeThe M YeTBEepTOE 3a1anus— B 1,5 O6aria; mecroe u ceapmoe — B 2 Oasia.
Tect Nel
1. DnexTpoaHbIN NOTEHIIMAN ONPEAEISIOT 10 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) BonbuMana
4) Appenuyca
2. Paccuuraiite DJIC ranpBannyeckoro snemeaTa Mg|MgSO,||CuSO4|Cu npu cTangapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTsl 00pa3yroTcsi Ha KaTo/ie MpH JIEKTPOIU3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KucI0Ta
4) KHCIOpPOJ
4. VYxaxute cyMMy KO3 (UIIMEHTOB B ypaBHEHUH 3JIEKTpoin3a pactBopa Hutpara meau(ll)
1) 12
2) 11
3) 10
4) 8
5. Kakag u3 mNpUBEACHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUid MpPOTEeKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIpaBiIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+ Fe —...
3) CuSO,+Na —...
4) HCI+ Cu —...
6. Bplumcnure mMaccy IUMHKA, TONYYEHHOTO MPHU DIEKTPOIN3e CyiabdaTa IHUHKA, KOTOPHIH
npoBoAuIM B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBenute cxembl 3JEKTPOJHBIX MPOIECCOB M MOJIEKYJISIPHOE YpaBHEHHE pEaKLuH,
NPOTEKAIOIIEH MPU 3JEKTPOXUMHUYECKOI KOPPO3UH rajbBaHonapbl Zn|Mg B cepHOKHCIIOH
cpeze. B orBere ykaxure cymmy K03(ppuULineHTOB B MOJIEKYIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BueayautopHas camocTtosiTenpHas paboTa OOydaroluXcs OCYIIECTBISETCS B BHIE
W3YYEHHUS JIUTEPATypPhl 10 COOTBETCTBYIOLIEMY pa3/iey ¢ MpopaboTKoil MaTepuana; ohopMIIeHHS
OTYETOB M0 JIA0OPATOPHBIM PA0OTaM U BBIMOJTHEHHSI TIOMAITHUX 3a/IaHUH.



BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUH /ISl BHEAYTUTOPHON CaMOCTOSITEIbHOMI
padoThI CTY/IEHTOB 110 TeMaM

Jdomamnee 3aganne No 1
1o TeMe «XUMHYeCKasi TEPMOIHHAMUKA)»

B nmomamneM 3amaHuum mo TeMe «XWMHUYECKas TEPMOJWHAMHUKA»: TiepBas 3ajaada
orieHuBaeTcs B 2,5 6ata; BTopas — B 1,5 6aia; Tpethst — B 1 Gaiw.

3amauga Nel

Hus peakuyuu CHy () + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOXKHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TE€YCHUS PEAKIIMH MPU CTAHAAPTHBIX YCIOBUSAX M IpuU Temmeparype T =
927 °C, eciu TeruioBoit s dexT peakuu 10 3aJaHHOU TeMITepaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIH TIOTJIOMIASTCS] DHEPTHs B XOJI€ PEaKIHK; 0) MPUUMHY HAWIEHHOTO M3MEHEHUS
sHTponuH. Paccunraiite TeMiiepaTypy Havaja peakiiii.

3amaua Ne2

Beruncaure temnosoi addekr peakunu: CaCr ) + 2 HoOqy = Ca(OH)2 o + CoHa (v,
MOJIB3YACh CTAaHIAAPTHBIMH TETUIOTAMH 00Pa30BaHMs PEarupyronux BemecTB. CKOJIBKO TEIUIOTHI
BBIZICIUTCS WJIM TTOTJIOTUTCS Tipu 0O0pa3oBanuu 2,24 1 CoH,?

3ajgaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM pacCUUTalTe TEII0BOU 3 (HEKT peakiuu:
Hypy + COz ) =CO () + H2 O. TepmoxuMuueckue ypaBHEHHS:

a) Hp @ T 5 0, = H,O (™) AH =-241,9 x]JIx;

6) 2CO ) + 02 )~ 2 C02 () AH = '566,2 KI[)K

Jdomamnee 3axanue Ne 2
no TeMe «XUMHUYeCKasi KHHeTHKA»

B nomaimnem 3aganuu 1o teMe «XHUMHYECKas KMHETUKa»: MepBas 3a/aya OLEHUBAETCS B
1,5 6anna; Bropas — B 0,5 6aina; TpeThs, yeTBepTas u nstas — B 1 Oan.

3azaya Nel

Peakuus nporekaer o ypasHeHuro: O; () ¥2 CO y =2 CO; (. HauasnpHble KOHLIEHTpaLUH
pearupyromux BemiecTB paBHbl: [O2] = 1,2 monb/i, [CO]= 0,8 Moaw/1. Bo ckoibKO pa3 u3MeHUTCs
CKOPOCTB NpsIMOM peakiuu, koraa npopearupyer 30% CO? Bo ckoiabKo pa3 U3MEHATCS CKOPOCTH
IpPUMOM M 00paTHOM peakuy, €CIN YBEIUUUTh AaBJIEHUE B CCTEME B JiBa paza?

3agaua No2

[Ipu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYMAET B peakunio 3a 20MUH.
PaccuuraiiTe BpeMs, NpHU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKLMIO NPHU
temmeparype 200 °C, ecim TemmeparypHblii K09(GHIMEHT CKOPOCTH peakimi paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IIPU ITOM CKOPOCTb PEaKIMH?

3azmaga Ne3

Haiinute HauyanpHble KOHIIEHTpPALIMM HCXOJHBIX BEIIECTB M KOHCTaHTY pPaBHOBECHUs
peakuuu: Fe ) + HoO iy = FeO () + Ha (1), ecin paBHOBECHBIE KOHIIEHTPAIMK PEarupyronmux
BeriectB paBHbl: [HyO]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3ayaya Ne4

s peakmonnoit cucremsl: CO ) + HyO ) = CO2 () + Hz () HavanbHbIE KOHLEHTPALUH
paBubl: [H20] = 0,5 mone/n, [CO] = 0,6 monp/n. OnpenenuTe KOHIEHTPAIIUU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, ECJIM KOHCTAHTa paBHOBECHs paBHa 1,45.

3amauda Ned

Bripa3ute uepe3 KOHLIEHTpAalMK peareHTOB KOHCTAHThl PAaBHOBECHSI CIENYIOLIUX PEAKIIL:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COz(r) +C M= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO», ® T Hz(r), AH = -41,1 xJIx.




VYKaXuTe HamnpaBiICHUE CMELICHHS XMMHUYECKOTO PAaBHOBECHS AITHX pEAKLUi: a) INpHu
INOHMKEHUU TEMIIEpaTyphl, €CIIM JIaBJIECHUE IMOCTOSIHHO; 0) NMpH MOBBIILCHUM JABJIECHUS, €CIIU
TeMIIepaTypa MOCTOSIHHA.

Jdomammuee 3aganue Ne 3
no teme «PacTtBopbpy

B nomamnem 3ananum no teme «PacTBopel»: mepBasi, BTOpasi, TPEThsl M MsATas 3aJadu
orieHuBaercs B 1 6am; yerBepras u mecras — B 0,5 Oaina.

3azaya Nel

B kakom ob0beme Boxbl ciaemyer pactBopuTh 1351 SnCly mns monydenuss 3M pactBopa
xsopuaa onosa (Il) ¢ mornocteio p = 1,405 r/mn?

PaccuuraiiTe: a) MaccoByIO [10JII0 BEIIECTBA B PacTBOpe; 0) MOJSPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISIBHOCTh; T') THUTP; 1) MOJBHYIO JOJIIO BEILIECTBAa B paCTBOPE.

3agaua No2

3aKOHYUTE MOJICKYJIIPHBIE W HAIMMILIUTE COKPAIEHHBIE WOHHBIE YPAaBHEHHS peakluiu
B3aMMOJICHCTBHS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCIl, + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO, —

Sb(OH); + NaOH —

3asaya Ne3

CocTaBbTe 10 /1Ba MOJICKYJISIPHBIX YPaBHEHUS PEAKIUI K CIIEYIOIUM HOHHBIM:

Ba® + CrO/ — BaCrOy;

NH,;" + OH — NH,OH;

ZnS + 2H'—Zn*" +H,S

3aznaya Ne4

Boruncnute pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ned

Kakne u3 cnemyronmx coneil moaseprarotrcs ruaponndy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHS THAPOJIU3a COOTBETCTBYIOIIMX cojied. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX CONEH?

3agaua Neb

Haiinure npoussenenune pactsopumoctu POCly, eciu B 200 M Bojbl pactBopsiercst 2,17 T
ATOr0 COEIUHEHUS.

Jlomamrnee 3aganne Ne 4
no TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3ananuu 1o teme «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI): TIEpBas
3aj1aua orieHuBaercs B 1,5 Oata; BTopas — B 2,5 6aia; TpeThst — B 1 Ga.

3amaua Nel

[Tonbepure KorhPUITMEHTH B ypPaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
VYKaxuTe TUI KaKJI0M PEaKInu.

PaccunraiiTe >MeKTPOABMIKYIIYIO CHUTY M ONPEACINTE HANpPABJICHHE CaMOIPOU3BOJIBHOTO
NpPOTEKaHUsT MEPBOM pEeaKUMU TNpU  CTAHAAPTHBIX  YCIOBHUAX, HCIOJIb3YysSd 3HAYEHUS
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB:

H] + HsPO;, — J, + H3POs3 + H,0

HNO, — HNO3z; + NO + H),0

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

NH4ReO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr




3amaua Ne2

CocraBbTe ypaBHEHHUS OKUCINTEILHO-BOCCTAHOBUTEIIBHBIX PEaKITUH:

KMnO; + NaNO, + H,0—

NaCrO, + H,0, + NaOH —

Bi(OH); + Na;S;0s3+ NaOH —

Bi,O; + C —

Mg + HNOs (a0 —

3agaua Ne3

Jlanbl 1Be okucauTenbHO-BoccTanoBuTebHBIC mapbl: KNO,, KNOs; u Pb(NO3),, PbO..
[Tonp3ysick  TaONMIEH  CTaHAAPTHBIX  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  ITOTEHIIUAJIOB,
COCTaBbTE YpaBHCHHE BO3MOKHOU peakimu B ykazanHou cpene (HNO3). Paccuuraiite 3HaueHue
AJICKTPOABMIKYIIEH CHIIBI PEAKIIH.

JdomamHee 3ananue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B nomamueM 3amaHuM 1O TeMme «DJICKTPOXUMHUYECKHUE CHCTEMbI»: IIepBas 3ajava
orieHuBaetcs B 1 6amt; Bropas — B 1,5 6aiia; TpeThs — B 2,5 Oaina.

3agaya Nel

CocTaBbTe 3JEKTPOHHO-HOHHBIC YPAaBHEHHUS JJICKTPOJHBIX IMPOIECCOB M MOJICKYJISPHOE
ypaBHEHHE TOKOOOPA3YIONIeH peaklluu, MPOTEKAroIIeH Mpu paboTe rajJbBAaHHYECKOTO AJIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) rajgpBaHMYECKOrO 3JI€MEHTAa TpHU
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB MOTEHIMAN aHOJa PAaBHBIM CTaHJIAPTHOMY 3HAYCHUIO, PACCUYMTANTE KOHIICHTPAIHIO
KaTHOHOB METa/Ula B KaTOAHOM pacTBope, npu kotopoir DJIC ranbBaHUYECKOTO 3JIEMEHTA
ymenbiuuTes Ha 0,02B.

3agaua Ne2

[IpuBeauTe CXEMBI JJIGKTPOJHBIX TPOIECCOB M MOJICKYJSIPHBIC YpPAaBHEHUS pPEaKIIUi,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3uu ranbaHomnapel  Co/Ni: a) B kucioi cpeze; 0)
BO BJI&KHOM BO3JTyXE.

Omnpenenute yObUTh MAaCChI aHOJIA TIPU KOPPO3UH B KUCIIO# cpefie 3a 20 MHH, €CIi CKOPOCTh
kopposuu cocrasmia 0,01 r/4.

3agaya Ne3

CocTaBbTe AJICKTPOHHO-UOHHBIC YPABHEHHSI DJICKTPOIHBIX MPOIIECCOB (aHOI WHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, MPOUCXOIAIIEH MPHU NEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

BerancnuTe GpakTHdeckoe KOJMIECTBO METAJUIA, MTOJIYICHHOTO Ha KaTOoJIe TIPH JICKTPOIIH3E
Co(NO3),, eciut 37eKTPOIH3 TPOBOAMIM B TedeHuH | 4. Beixoa Metamia mo Toky coctaBui 85%.

YKaKXUTe BO3MOXKHBIC MPHUYMHBI YMEHBIICHHUS BBIXOJa MeETala 10 CPaBHEHUIO C
pacueTHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM

KonTpoJibHbIe BOPOCHI 110 TeMe « XHMHYeCKasi TePMOANHAMH KA
OCHOBBI XMMHYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmoanHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHUSI CUCTEMBI.
Buytpennss sueprus. Pabora. Terutora.
I1epBbIii 3aKOH TEPMOJMHAMUKH (BBIBON).
OHTanbNus Kak QYHKIUS COCTOSIHUS CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.
TennoBoit 3¢ ¢ext xumuueckoil peakuuu. DakTopbl, BIUAIOLIME Ha TEIIOBOM 3(dext
XMMHYECKON PEaKIuu.
7. Tepmoxumus. 3akoH ['ecca.

SouhkrwdE
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CrencrBus us 3akona I'ecca.

DOHTpOMNUs KaK QYHKIMS COCTOSHUS CUCTEMBI.

BTtopoii 3aK0OH TepMOJIMHAMUKHU.

TpeTuii 3aKOH TEPMOJIUHAMUKH.

Oueprust [mb6ca.

Hanpasnenue caMonpou3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKasi KUHETHKA)
Xumuueckas kuHeTuka. CKopocTh XMMUUYECKOM peakliiy U METObI €€ PErYIUPOBAHUSL.
Brnusinue KoHIIEHTpaIKi Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIONIUX Macce).
Brnusinue TemmepaTypsl Ha CKOpOCTh xumMudeckoi peakmun. [Ipasuino Baunt — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.
OHeprus akTUBalUU. Y paBHEHUE AppeHuyca.
Teopus mepexoqHOro KOMIUIEKca. DHEepreTuyeckas AuarpaMma.
Kpusas Maxkcseina — bonbiimana. Duepreruueckuii 6aposep.
Karanutuueckue cucTemsl.
Bimsiaue xaranuzaropa Ha CKOPOCTb XMMUYECKOM pPEaKIUu.
['oMoreHHbIif U TeTepOoreHHbIN KaTaaus3.
KonebarenbHble peakuuu.
Xumudeckoe paBHoBecue. OOpaTuMbie U HEOOPATUMBIE PEaKIUU.
KoHcTanTa XMMIU4€ECKOr0 paBHOBECHS.
Cwmenienne xumuueckoro papHoBecus. [Ipunnumn Jle—Illarense.
Bnusinue KoHIEHTpaIK, JaBI€HNUs U TEMIIEPATYypHI.
da30BbIC PABHOBECHS.
da30Bble AMATPAMMBI J1JIs1 OJHOKOMIIOHEHTHBIX CHCTEM.

KounTtpoJbHbie Bonpochl 1o TemMe «PacTBoOpbD»
[lonsTue pactBopa. PactBopuMocTs BelecTBa. PactBopuMocTs rasa.
PactBopel. CriocoObl BbIpaKeHMsI KOHILIEHTpAIlMU PacTBOPOB (MaccoBas JOJsl, MOJISIpHAS
KOHIIEHTpALMs, MOJISIPHAs KOHLIEHTPALIUS SKBUBAJIEHTA, MOJIbHASI IOJISA, TUTP).
KomnurarusHaseie cBolicTBa pacTBOPOB. M ieanbHbIN pacTBop.
3akonbl Payns: | (Tonomerpuueckuit) u |l (30yannockonnueckuii 1 KpUOCKOITUYECKUN).
Ocmoc. Ocmotrueckoe napieHne. Cxema 0OCMOMETpA.
KucnotHo-ocHOBHBIE B3aMMOIEWCTBUS BELIECTB.
HNonnas teopusi KUCIOT U OCHOBaHUN Appenuyca. OCHOBHBIE TOHSTHS U TIOJOKECHUS
Teopuun AppeHuyca.
Jucconmarusi KUCJIOT, OCHOBAHUM W COJIEH C TOYKH 3PEHHS MOHHON Teopuu AppeHuyca
(mpumepsl).
Crenens nucconuanuu. CHIbHBIC U CTa0bIE JIEKTPOIUTHL.
Jluccormanus cnadbix 3MeKTpoiauToB. KoHCTaHTa AMCCOIMAIIHH.
3akoH pa3baBinenus OcTBaibaa.
Peakuuu voHHOrO OOMEHa MEXAy AJIEKTpOJIMTaMHU (Ha TpHUMepe peakiuil oOpa3zoBaHUS
c1a00Tr0 AMEKTPOJIUTA, OCAIKA U Ta3a).
[IponsBeneHne pacTBOPUMOCTH.
HNonnoe npounsBenenne BoAabsl. BonopoaHbIil U THAPOKCUIIbHBIN MOKA3aTEIIH.
I'mpponus coselt. TUIBI TUAPOIN3A COJIEH.
KonnuecTBeHHBIE XapaKTEPUCTUKU MpoIiecca THIPOIN3a.
@dakTophl, BIUAIONINE HA MIPOLIECC THIPOIIU3A.

KouTpoJabHble Bonpockl o Teme «/lucnepcHbie cucteMbDy
I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.



Komnouansie pactBopsl. JInopuisHbie 1 110()OOHBIE KOJUTOUIBI.
CriocoOsl MmoTydeHus: KOJTOUTHBIX PACTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.

[IpaBuno ®dasuca — [leckosa.

VY eToYnBOCTh KOJUTOMAHBIX cUCTeM. CTaOMIN3aTOoOpHI.
Koarynsmus mnoduinbHbIX 1 TH0(GOOHBIX KOJIJIOUIOB.
CeauMeHTaMs KOJIOUIOB.

0. Koarynsmusi KOJTOUIHBIX PACTBOPOB AJIEKTPOJIUTAMH.

11. TIpaBuno Ulynsue — lMapau. Koarynupyromas ciocoOOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

13. DnekTpuyecKue CBOWCTBA KOJUIOUIHBIX PACTBOPOB.

HBOo~NOO AW

KonTpoJibHbie Bonpockl 10 TeMe «OKHCIUTEeIbHO-BOCCTAHOBUTEIbHbIE ITPOLECChD)
OCHOBHbIE IOHATHS TEOPHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIi.
OKMCIINTEIFHO-BOCCTAaHOBUTEIbHEIE CBOMCTBA BCIICCTB.

Baxueline oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENTEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH (TIPUMEPHI).
OKuCINTENbHO-BOCCTAHOBUTENIbHBINA OTEHIIMA.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.
HaHpaBHCHHe OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ.

NN E

KouTpoJibHbIe BOIPOCHI 10 TeMe «JJIeKTPOXUMHYECKHEe CHCTEMbD)

1 DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXUMHUYECKUX POIIECCOB.

2 DNEKTPOXUMHUECKHUE ITPOLECCH, IPOTEKAIOLINE HAa IPAaHULIE pa3iena «METaJlJI — pacTBOPH.

3. T'anpBanmueckwmii 3emeHT Jdanusis — SIkoou.

4 DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO 3JIEMEHTA.

5.  H3mepenue >MeKTPOJHBIX MOTEHUUANOB. PNl CTaHIAPTHBIX DJIEKTPOJHBIX MOTEHIUANIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSIy HAIIPSDKCHUIA.

6 Ypasuenue HepHcra.

7 DNEeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHBIE MPOLIECCHI.

8. O6benuneHHsbIi 3akoH Dapajes. Boixos mo Toky.

9.  Kopposus meraiios. Kiraccudukanust KOppO3HOHHBIX TIPOIIECCOB.

10. Xwumuueckas KOppo3usl.

11. DOnexTpoxumuyeckas Koppos3us. AHOJHOE OKUCICHHE METAJIa U KaTOJIHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. TIpumepsl KOPPO3UH B KUCIIOHN cpejie U aTMOchepHO KOPPO3HH.

13.  CxopocTbh KOPpO3UH.

14. 3ammra METaIIOB OT KOPPO3HH.

15. 3ammuTHbIE TOKPHITHS.

16. DNEeKTPOXUMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. [ 'anbBaHUYECKUI DIIEMEHT.

18. Xwumuueckne UCTOYHUKU TOKA. AKKYMYISITOPBIL.

19. Xwumuueckue UCTOYHUKHU TOKA. TOIITMBHBIE SJIEMEHTHI.



Ipuio:xkenne 2

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

a) HnannpyeMble pe3yJdbTaThbl oﬁyt{em/m U OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA HpOMe)KyTOqHOﬁ aTrecramum:

Kon
WHIUKaTOpa

NHnukaTop JOCTHKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

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

€CTCCTBCHHOHAYYHbIC U OﬁlHEI/IH)KEHeprIe 3HAHUA

OIIK-1.1

Hcnonb3yeT ecTecCTBEHHOHAYYHbIE
3aKOHBI U TIPUHIMIIBI IIPU PEIICHUN
MPAKTUYCCKUX 3aa4q

Ilepeuenv 6onpocos K IK3ameny:

1.

ok wn

© N

10.
11.
12.
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14.
15.

16.

OCHOBBI XMMHYECKOM TEPMOAMHAMUKHU: CHCTEMA, TEPMOIAVMHAMMYECKHE IIapaMeTpbl
CHCTEMBI, YHKIIUU COCTOSTHUS cUCTeMbl. [1epBbIil 3aKOH TEPMOTUHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHranenus. 3aKoH ['ecca U ciieCTBUSA U3 HETO.

OHTponus. YpasHeHue bonbliMana. BTopoil n TpeTuii 3aKOHbI TEPMOJIMHAMUKH.
Ouneprus ['n06ca. HampaBieHns XMMHUYECKUX IPOIECCOB.

Xumunyeckass KuHeTHKa. CKOpOCTb XMMHMUYECKOM peakuuu. CpenHss W HCTUHHAs
ckopocTH peakuuu. Kunerndeckas kpupasi.

CKopocCTb peaki U METOJIbI €€ PEryJIUPOBaHUS.

Bnusinue TemnepaTypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.

OHeprus akTUBallMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
KaranmszaTopsl 1 KaTanuTHYECKUE CUCTEMBL. [ OMOTE€HHBIN KaTanus.

KaranuzaTopsl 1 KaTaaUTUYECKUE CUCTEMBI. [ €TepOoreHHblil KaTaaus.

Xumnueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHS.

Cwmenienne xumuueckoro pasHosecus. [Ipunuun Jle [llarense.

PactBopbl. CriocoObI BeIpaK€HUsI KOHIICHTPAIIUHA PAaCTBOPOB.

PactBopb!l anektponnToB. CTENEHb M KOHCTAHTA AJIEKTPOJIUTUYECKOW THUCCOLMALINM.
3akoH pa3basienus OcTBaibaa.

Jlucconuanus KUCIoT, OCHOBaHUi, conieil. AM(OTepHbIe AIEKTPOIHTEHI.




Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

17. PactBopumocTs. [Ipon3Beienne pacTBOPUMOCTH. Y CIIOBHE 00pa30BaHUs U PACTBOPEHHUS
0CaJIKOB.

18. Muccormarnus Boabl. MoHHOE Tpou3BeneHue Bo bl pH.

19. T'maponus coneit. CTeneHb U KOHCTAaHTa THIPOJIN3A.

20. Tucniepcubie cucreMbl. Kiaccudukanus. JInoduinbabe U THOPOOHBIE KOJUTOUIHL.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarymnsus KOJUTOMJIHBIX PACTBOPOB.

23. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIE CBOIiCTBa BEIIIECTB. Knaccudukanus
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIUMA.

24. DnekTpoXxuMHUUYecKue cucteMbl. 3akoHbl Dapajes. DIeKTPOIHbIN MOTEHIIUAT.

25. I'anpBannveckuii anemMeHT JJanuasisa SIkoou.

26. DNEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciyiaBoB. [IpuMeHenue anekTponusa.

27. OnekTponn3. AHOTHBIA M KATOMHBIM TPOIECCHl TPH 3JIEKTPOJIU3E PACTBOPOB.
[IpuMeHeHue 3neKTponns3a.

28. Kopposwus. Bujgbl koppozun. CriocoObI 3aIUTH METAIOB OT KOPPO3HUH.

OIIK-1.2

Pemraer CTaHJapTHBIE
npodeccuoHanbHble  3a7aud  C
IPUMEHEHHEM  OOIEUHKEHEPHBIX
3HAHUHI

Ilpumepnvie npakmuueckue 3a0anua Ons IK3amena:

1. HammcaTh 2JIeKTpOHHBIE ypaBHEHUS AJICKTPOIHBIX MPOIECCOB, YPAaBHEHUE CYMMapHON
TOKOOOpa3yromieil peakiuu, BeMucIuTh J/]C raibBaHHUECKOTO IEMEHTa, €CIIM KOHIIEHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=O,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.

2. HamucaTe MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHHS peakuuid ruaponusa comneil: KzPOy;
Na;SOy; ZnCl,.

3. 3aKOHYUTH YpaBHEHHS peaKlUii, HATMCAaB UX B MOJIEKYJISIPHON U MOHHOU opMax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kambius conepxutcs 478,8 v Ca(OH),. IlmotHOCTH
pactBopa 1,14 r/mn. Paccunraiite: w(Ca(OH);); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

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

6. HamucaTh 21IeKTpOHHBIE ypaBHEHUS AJIEKTPOJHBIX MPOILIECCOB, YPaBHEHUE CYMMapHON
TOKOOOpasyromien peakiuu, BraucauTh J/]C raapBaHMUECKOro 2JIEMEHTA, €CITM KOHIICHTPAINH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=O,1 MOJIB/ L.
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7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:

NH;OH + HNO3; —, Zn(OH); + NaOH—, AIPO, + Na;SO4 —.

8. HanmcaTh ypaBHEHUS peakiuii ruiposin3a B MOJIeKy sipHOM 1 noHHOM BHJie: Aly(SO4)s,
KC', Na,SOs.

9. HamucaTh 2JIGKTPOHHBIC YpaBHEHUS AJICKTPOJHBIX MPOIECCOB, YPABHEHUE CYMMapHOU
TOKOOOpa3yromieil peakiuu, BeIYUcIuTh J/]C ranbBaHHUECKOTO JIEMEHTa, €ClIM KOHIEHTPaLlUU
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/11, [Cu*]=1,0 Mo/

10. Cynbetpar amomunus maccoit 36,4 r pactBopunu B 100 r Boabl. [lmoTHOCTH
nosydyeHHoro pacrsopa 1,32 r/mi. Paccumtaiite: 0(Al2(SO4)3); Cum; Cox; Cm; N(ALL(SOq4)3) u
N (H20); T.

11. HanucaTh 35IeKTpPOHHBIE YpaBHEHUS 3JEKTPOIHBIX MPOLECCOB, YPAaBHEHHE CYMMapHOI
TOKOOOpa3yromieil peakiuu, BeIYUcIuTh J/]C ranbBaHHUECKOTO JIEMEHTa, €ClIM KOHIEHTPaLUU
HOHOB MeTaUIoB paHsl: [Mn?*]=0,01 mous/i1, [Ag*]=1,0 Moub/1.

12. 3akOHUYMUTH YpaBHEHUS PEAKIIHi, HAITMCAB UX B MOJICKYJISIPHOM M HOHHOM BHJIE:

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

13. Onpeaenute TEPMOIMHAMUYECKYIO BOSMOXKHOCTh IPOTEKAHUS PEAKIIHH
CaO + 2Cy= CaC; () + CO(), AH; = 460 xIx npu cranmapTHbIX yciaoBusix. Paccumraiite
TemriepaTypy Hadana peakiuu, eciu S(CaO)=38 [Ix/monb K; S(C)=6 x/moiab-K; S(CaCy)=
700x/monb-K;  S(CO)=197 Ix/mons K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI:

KMnO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenute TEPMOIMHAMUYECKYIO BOSMOXKHOCTh IPOTEKAHUS PEAKIIHH
2 Cly ¢y + 2 H20(r) =4 HCl ) + O3 (1), AH, = 115,6 x/I>x 1pu cTaHIapTHBIX ycnoBusx. PaccunTaiite
Temreparypy Havaia peakiuu, eciu S(Cly)=223 Ix/mons-K; S(H20)=189/1x/momnb-K; S(HCI)=
187 /Mo K; S(02)=205 JTx/monb K.

16. HanmcaTh ypaBHEHHUSI peakluil THAPOJIM3a B MOJIEKyIspHOM u noHHOM BHje: CrCls,
NaNO3, K,COs.

17. CocraBbTe ypaBHEHHS OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINI:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,0O —.
18. T'omorenHasi peakuusi IpoTekaeT no ypaBHeHuto H, oy + | (n = 2 Hl. HavanpHas
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KOHIIeHTpauus Boxopona 2,1 mons/n, nona 1,5 monb/a. Bo cKkombKo pa3 U3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 1 xnopuaa xeneza (III). ThnoTHOCTH MOTYyYEHHOTO
pactBopa 1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOAMHAMUYECKYIO BOBMOXKHOCTh TPOTEKAHUS PEAKITUN
CS; ) 3 Opy==CO» (1) + 2 SO; (1), AH; = -1075 x>k mpu cTaHJapTHBIX ycaoBusX. Paccunraiite
Temreparypy Hadana peakiuu, ecia S(CSp)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)=
213 Ix/mons-K; S(SO,)=248 Jxx/momas K.

21. Peakuus uaer no ypasHeHuto: 2 Hy iy + Sy () = 2 HyS(). HavyanbHast koHUeHTparus
Bojioposia 2 MoJib/1, cepbl 1,5 monw/i. Omnpenenure BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTb
peaknuu K MOMEHTY, Koria popearupyet 0,7 Moib/11 Bogoposa?

22. Omnpenenure TepMOAMHAMUYECKYIO BO3MOXKHOCTh IPOTCKAHUS PEAKIIUU
2.2nS o + 3 Oypy = 2 Zn0O () + 2 SO; (), AH; = -890 k/Ix mpu CTaHIAPTHBIX YCIIOBUSX.
Paccunraiite ~ Temmeparypy ~— Hawama  peakuun, ecid  S(ZnS)=58  Jlw/monb-K;
S(02)=205/Tx/monb K; S(ZnO)= 44 JTx/monb-K; S(SO,)=248 Tx/mons K.

23. HavanbHble KOHLEHTPALUHN UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3
obun paBHbI 1,8 Mons/m SO, n 2,4 Monb/1 O,. Bo CKOIBKO pa3 M3MEHHUTCS CKOPOCTh PEAKINU K
MOMEHTY, Korja npopearupyet 0,8 monb/n SO,?

24. B pactBope oprodocdopHoil kuciaotel mMaccoid 1200 r m motHOocThiO 1,153 r/mn
conepxkutcs 312 r H3PO4. Paccunraiite: @(H3PO,); Cyv; Cox; Cry N(H3PO4) u N (H20); T.

OIIK-1.3

IIpumensier METO/IbI
MOJEIINPOBAHUS u
MaTEeMaTHYECKOT0  aHaJn3a I
pelIeHus 3a1a4 TEOPETUYECKOTro U
MIPUKIIAHOTO XapaKTepa

Ilpumepnvie npakmuueckue 3a0anuA

1. s peakuun CHy ) + CO; () =2 CO () + 2 H; () OnpeiennTe BO3MOKHOE HaNpaBICHUE
CaMOTIPOHM3BOJIFHOTO TEUSHHS PEAKIMH MPH CTAHIAPTHBIX YCIOBUSX W Npu Temreparype T
=927°C, ecut TemIoBOiA 3 deKT peakluu A0 33JaHHOM TeMIepaTypbl He U3MEHUTCS. Y KaKUTe:
a) BBIJIEIISICTCSI WITH TIOTJIONIACTCSI SHEPTHUS B XOJIe Peakuu; 0) MPUUNHY HAWJJCHHOTO N3MEHEHHSI
sHTpomnuu. PaccunTaiite Temneparypy Havaia peakiyu.

2. BeIpa3ute depe3 KOHIICHTPAIMH pEarcHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIINX
peakuuii Nory + 3 Hypy = 2 NHjp, AH = -92,2 x/x. Ykaxure HanpaBleHHE CMEIICHHS
XUMHAYECKOTO PAaBHOBECHS ITHX PEAKIHiA: a) MPH MOHWKCHUU TEMIIEPaTyphl, €CIH JaBIICHUE
MIOCTOSIHHO; 0) MPH MOBBIIIEHUH JIABJICHUS, €CIIM TeMIIepaTypa MOCTOSHHA.
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3. CKOJIBKO MIJTHIIUTPOB 96%-HOTO pacTBOpa CEPHON KHUCIIOTHI C MIIOTHOCTHIO 1,84 /M
notpedyetcs A npurorosienus 2 i1 0,25M pactBopa?

4. Kakue u3 cinemyrommx cojeit moasepratorcs ruaposnsy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHS THIPOJIM3a COOTBETCTBYIOIIUX coneil. Kakoe
3Hauenue pH (< wiu> 7) uMEI0T pacTBOPHI AITUX COJICH?

5. 3oib THAPOKCHIA MarHus nosiydeH myreM cmemmuBanus 0,02 1 0,011, pacrBopa MgCl,
n 0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsi 4acTHI] OTYICHHOTO 30151 M HAITUIINTE
(hopMyIly ero MHUIIEIUIHI.

6.  PaccuuraiiTe = JJIEKTPOJABIKYIIYIO  CHJIIy W ONPEACIUTE  HAlpaBJICHHUE
CaMOIIPOU3BOJILHOTO MPOTEKAHUSI PEAKIMH MPU CTAHAAPTHBIX YCIOBHSIX, UCIONb3Yys 3HAUYCHUS
OKHUCIIUTEIILHO-BOCCTAHOBUTENIBHBIX moTeHmmanoB HJ) + Hi;PO, — Jo + HiPO3; +
H,0.

7. TlpuBenute CXeMbl FJEKTPOJHBIX MPOIECCOB U MOJEKYISIPHBIC YPaBHEHUS PEaKIUH,
MPOTEKAIOIINX TPH JICKTPOXUMHUYUECKON Kopposuu ranbBaHonapsl  Co/Ni: a) B K0 cpeje;
0) Bo BiaykHOM Bo3ayxe. Onpenennurte yOblIb MAacChl aHOJ1a IIPU KOPPO3UHU B KHUCTION cpene 3a 20
MUH, €CJIU CKOpOCTh Koppo3uu coctasuia 0,01 r/ua.

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHHS DJIEKTPOHBIX MTPOIIECCOB (AHO MHEPTHBIN)
Y MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOUCXOIAIICH mpu 3nekTpoau3e pactBopa CoSOy,
Brruucnure gpakruueckoe KOJIUYECTBO METAILIA, IOJYYEHHOTO Ha KaTOJIe TIPH DIIEKTPOIIH3E
Co(NO3),, eciut 371€KTpOIU3 MPOBOIIIH B TeueHuH 1 4. Beixo Metania mo Toky coctaBui 85%.
VYkaxuTe BO3MOXKHBIC TPUYMHBI YMEHBIIICHUS BBIX0JIa METAJIA 110 CPABHEHHUIO C PACUECTHBIM.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLleHUBAHUS:

[TIpomexxyrounast arrectanmus Mo AucHUIIIMHE «OOm@as M HeopraHuyecKas XHUMUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUM, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM TUCHUIUIMHE MPOBOJHUTCA B YCTHOH (OopMe MO 3K3aMEHALMOHHBIM
OousietaMm, Kbl M3 KOTOPBIX BKIIIOYAEeT 2 TEOPETHUYECKUX BOIPOCAa U OJHO MPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHMYHO» (5 6amioB) — oOy4yaromuicsi IeMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe U TJIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaronuiicss T1eMOHCTPUPYET CPEIHUIN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOIMYCKAIOTCS
HE3HAaYUTENbHbIE OIIMOKY, HETOUHOCTH, 3aTPYAHEHUSI IPU aHAITUTUYECKUX ONEepalusiX, IEPEeHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YyAOBJETBOPHTEJbHO» (3 Oamia) — oOyyarouuiicss JeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHUM, YMEHMI, HaBBIKOB,
00Oy4JarolMiCsl HCIBITHIBAET 3HAYUTENbHbIC 3aTPYIHEHHS TpPU ONEPUPOBAHMM 3HAHUSMHU U
YMEHMSIMU NIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oaia) — 00yJyarouiuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHSI IPOCTHIX 33/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPHUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HAHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHQOpPMAIMHM, HE MOXET IMOoKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELLIEHUS POCTHIX 3a/1a4.



