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Pabouas nporpamma coctasiera Ha ocuose ®I'OC BO - GakanaBpuar no Hanpas/IeHHIO
noarotosky 22.03.02 Meramnyprus (npukas Muno6prayku Pocenu ot 02.06.2020 r. Ne 702)

PaBouast porpaMma paccMoTpeHa i oj100pena na saceaanin Kadeapsl Merannypruau u
xuMugecknx Texnosrornii 17,.01.2022, mporokon Ne 4 o

3aB. kadeapoi /W LaLed o A.C. Xap4eHko

PaGouas nporpamma ooGpena MeToauueckol komuccneit UMMuM
15.02.2022 r. nporoxon Ne 6

[pezcemarens . AC.Casunos

/’ A.B. Momnnep

CornacoBaHo:
3as. kadenpoit Texnonoruif 06paboTKKH MaTEpPHAIOB

poneHT kadenapsl MuXT, KaHj. TeXH. HAYK E.C. MaxoTtkuna

PaGouas mporpaMma cocTaBjieHa: ) .
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PeLIeH3€eHT: K. T.H., JIOLECHT Kad. XUMHH %Jll‘. Konana




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

15.02.2022 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBINAA U HEOPI'AHHYECKAA XUHMHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

Hampasnennocts (mpoduib/criennain3aius) IporpaMMel
O6paboTka METaJIOB IaBJICHHUEM

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 1

Maruauroropck

2022 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Meramnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamMmMa paccMoTpeHa U 0100peHa Ha 3aceqanuu kadenpsl Metamtypruu u
xuMuuecknx Texnonorui 17.01.2022, npotoxost Ne 4

3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
15.02.2022 r. mpotokon Ne 6

[Ipencenarens A.C. CaBuHOB

CornacoBaHo:
3aB. kadenpoit Texnonoruit 00paboTKM MaTepranoB

A.b. Momep

Pabouas mporpamma cocraBieHa:
noteHt kapeapst MuXT, kaHa. TEXH. HAYK E.C. MaxoTtkuna

PerieH3eHT: K.T.H., IOLEHT Kad. XUMUU JL.T'. Konsina




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu ¥ XMMHUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYSCKUX TEXHOJIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUAMHUECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCHUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITebHOCTH.

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

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

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

be3onacHOCTb XKU3HEAEATEILHOCTU

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()UKAIIMOHHOW paOOTHI

dusnueckas XuMus

Marepuanosenenue

OCHOBBI METAIITYPrU4€CKOr0 IPOU3BOACTBA

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBOeHMs NUCHMILIMHBI (Moayiysi) «OOIias M HeopraHUYecKas XMMUs»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

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

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




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

YUCJIC:

— KOHTaKTHas paboTta — 77 akaJl. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHEAyJUTOpPHAs — 5 aKaJ1. 4acos;

— caMocTosTenbHas pabora — 31,3 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
dopma aTTeCTalUU — K3 aMEH

" =
Ay/:[HTopHag 3 g Dopma
KOHTaKTHast T
e OHTaKTHas paboTa 5 g Bix TEKYIIETO
B aKaJ[. yacax
Pasnen/ Tema 3 (B axaj. uacax) g & . KOHTPOJIA Kon
g 3 ©fcamocrosTenbHOM
JUCIIUILIAHB 5 [ YCIEBaEMOCTH U | KOMIICTEHITUH
O g E paboThI "
T mab. |mpakr.| S 3 [IPOMEXYTOYHOH
A sam | zam |8 8 aTTeCTaluy
1.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
aboTe;
p > 3amura
- peticrue J1ab0opaTOPHOM
JIOMAIIIHETO ;)60“3 OIIK-1.1,
1.1 Xumuueckas TepMOTHUHAMHUKA 6 221 5 3amanns No 1; P ) OIIK-1.2,
JlomanHee
- OIIK-1.3
3amanne Neo 1.
CaMOCTOSITENBHOE
Tectuposanue.
U3yueHue
yaeOHOI 1
Hay4YHOM
1 JIUTEPATYPHI.
- opopmIIeHHE
oTYeTa 10
nabopaTopHO
abore;
p i 3amura
- betenne J1ab0paTOPHOM
JIOMAIITHETO £6OT£I OIIK-1.1,
1.2 Xumnueckas KWHETHKA 4 2 5 3agaHus Ne 2; P ) OIIK-1.2,
JlomamHee
- OIIK-1.3
3aganue Ne 2.
CaMOCTOSTEIILHOE
TectupoBanue.
U3yueHHe
yueOHOI u
Hay4HOU
JIUTEPATYPHI.




- ohopmieHue

oTYeTa 1o
nabopaTopHO’
pagore; 3amura
- pettierie nabopaTtopHOi
JIOMAIIHETO AGOTLI OIIK-1.1,
1.3 PactBOpHI 16 | 4/1,21 6 3agaHus Ne 3; P ) OIIK-1.2,
Jomamnee
- OIlK-1.3
3amanue Ne 3.
CaMOCTOSITENIbHOE
Tectuposanue.
H3yUYCHHE
yuebHO u
HayJHOU
JIATEPaTypPhIL.
- oopmiieHne
oTYeTa 1o
nabopaTopHO’
pa6f) " ﬂa6ialajtlTP:)TaHor71 OIK-11,
1.4 [TucriepcHbIE CHCTEMBI 6 2 4 patop OIIK-1.2,
CaMOCTOSITETIBHOE paboTHI.
OIlK-1.3
U3y4eHue Tectuposanue.
yueObHOi U
Hay4HOU
JIUTEPATYPHI.
- oopmiieHne
oTYeTa 1o
1abopaTopHOi
padore; 3amura
- petuerie nabopaTtopHoOi
15 JIOMAILHETO AGOTLI OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 8 2 6 3agaHus Ne 4; P ) OIIK-1.2,
JlomanHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.,
CaMOCTOSITEIIbHOE
Tectuposanue.
H3yUCHHE
yueOHOH U
Hay4HOU
JIUTEPATYPHI.
- oopmiieHne
oTYeTa 1o
nabopaTopHOi
padore; 3amura
- peruere nabopaTtopHoi
JIOMAaIIHETO AGOTEL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 14 | 6/41 5,3 3amanus Ne 5; P ) OIIK-1.2,
JlomanHee
- OIlK-1.3
3aganne Ne 5.
CaMOCTOSITETbHOE
TectupoBanue.
U3y4YCHHE
yuebHO u
Hay4HOU
JIUTEPATYPHI.
Hroro no pazneny 54 [18/7,21 31,3
Uroro 3a cemectp 54 |18/7,21 31,3 JK3aMeH
Urtoro nmo auciuIinge 54 18/7,2 31,3 9K3aMEH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuoHHbIE 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTHUPYIOTCS Ha OpPraHU3aIlHio
00pa30BaTEeNbHOTO  IIpOLlEecca, MPEANOJJAralllyl0 MPSAMYH TPaHCISALIUI0 3HAHUM  OT
npenoaaBarels K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

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

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(GOPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAas padoTa ¢ aHAJIOTOBBIMU MOJCISIMU
pealbHbIX 00BEKTOB.

2) NHTepakTUBHBIC TEXHOJOTHMH — OpPraHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JTOCTI)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HHUX o0Opa3oBaTelbHOTO pe3yibrara. Hapsny co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
NPOCIIE)KUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakKTUBHOCTh MOAPA3YyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cieicTBue, (opMUpoOBaHUE caMOpa3BUBAIOLIEICs NHPOPMAIMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

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

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTe/bHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MpOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB paboThl ¢ uHpopmanueid. DopMbl yueOHBIX
3aHATHIL:

- Jlekuus-Bu3yanu3zanusi — HM3JIO0KEHUE COJEP)KAHUS COMPOBOXKAAETCSA MpEe3eHTaIUei
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, rpaUuecKux, ayIuo- 1 BUIEOMaTEPUaoB).

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. OcuoBsel xumun: Yuebuuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019.-556¢.—

Tekcr : anexrponnsiid. - 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 moctyma: http://new.znanium.com]. — (Beiciee obOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JOCTYTIA:
https://new.znanium.com/document?id=302331 - Tekcr : omektponHbii. - URL:

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


https://new.znanium.com/catalog/product/1022478
http://www.dx.doi.org/10.12737/25265

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Maxotkuna, E. C. IlpaktukyM 1o oOImei ¥ HEOpraHWYeCKOH XUMHUHU . 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-HbIH. - CBeAeHUs JOCTYITHBI
takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBopsl : yueoHoe mocodue / E. C. Maxotkuna, M. B. Illyouna, C.
A. KpbutoBa ; MI'TY. - Maruutoropck : MI'TVY, 2014. - 1 snektpon. ont. guck (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. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue sJeMEHTH U MUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Marauroropck : 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 : 3IeKTPOHHBIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

4. Maxotkuna, E. C. Kmaccuyeckue meronsl aHanmsza . yueOnoe mocobue / E. C.

Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 sieKkTpoH. OnT. JUCK
({\n—pnl\ﬂ\ - QQT‘W [ad TIATVUTT nrnaga - l Ipl )

B) MeToanyeckne yKazaHus:

1. Maxotkuna, E. C. IlpakTukyM mo oOmiedi ¥ HEOpraHM4ecKod XUMHH . ydeOHOe
nocodwue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
snektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true. - MakpooObeKT. - TeKCT : 3IeKTpOHHBIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

2. Maxotkuna, E. C. Komnouano-aucrnepcubie cucteMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snektpoHn. 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 : AIeKTPOHHBIN. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpbI 2JIEKTPOJIUTOB U HEAIEKTPOIHUTOB : yueOHOe mocobue / E.
C. Maxotkuna, M. B. llly6una, C. A. Kpsutosa ; MI'TY. - Maruutoropck, 2012. - 87 c. : Ta6un. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true. - MakpooOBeKT. - TEKCT : 3eKTPOHHBII. - FIMeeTcst meqaTHbIil aHaJIoT.

4. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuoanueckoil cucreMbl XUMHUECKUX
anementoB JI. . Menpeneesa : nabopatopusiii mpaktukym / E. C. Maxotkuna, M. B.1lly6uHa ;
MI'TY. - Marauroropck : MI'TY, 2018. - 1 snektpon. ont. quck (CD-ROM). - 3arun. ¢ tutyn.

Arnama - 1IRI -

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I10O Ne norosopa CpoK eiiCcTBUS TUIEH3UU



https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
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MarepuaibHO-TEXHUYECKOE 00ECIIeYCHUE UCIIMIUTUHBI BKITIOYACT:

VYueOHbIe ayJAMTOPHH Ui TMPOBEICHHS 3aHATHH JEKIMOHHOro Tuma. OcHalleHue:
MynbTHMEAUIHBIE CPEICTBA XPAHSHHUS, IEpEeIauy U MPEACTaBICHNS HH(POPMAIIHH.

VYueOHbIe ayTUTOPUH IS IPOBEICHHS JTA00OPATOPHBIX PabOT:XUMHUYECKHE JTA00PATOPHUH.
OcHaienue: XuMHu4eckne peakTUBBI, XUMUYECKAs nocyna,JlabopaTopHoe
obopynoBanue, Tabmuia «[lepuonuyeckas cucTeMa XHMHYECKHX 3JeMeHTOBy»,Ilmakarel 1o
TeMaM pabodeli porpaMmBbl.

VYueOHbIe ayTUTOPUH ISl TPOBEICHHS TPYIIOBBIX M UHIUBHIYAIbHBIX KOHCYIbTAIIHIHA,
TEKYIIEro KOHTPOJS M MPOMEeXyTouHoW arrectanuu. OcHamienue:/locka, MynIbTUMEIHIHBIN
HPOEKTOP, IKPaH.

[Tomemennss ans  caMOCTOSITENbHOH — paboTel  oOydwatommxcs.  OcHaleHwue:
[Mepconanbubie KoMIbIOTEpHI ¢ aketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
ANIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

[Momemenne ansi  XpaHeHHsT W MPOPUIAKTHYECKOTO  OOCIY)KMBaHHS —y4eOHOTrO
obopynoBanusi. OcHamenue: Illkadbr ans xpaHeHuss y4eOHO-METOAWYECKOH JTOKYMEHTAIIHH,
yaeOHOro 00OpyJIOBaHUS M Y4eOHO-HATMSAMHBIX TocoOWi, WHCTpyMEHTHI il peMOHTa
71a00paTOPHOTO 00OPYIOBAHUSL.
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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:
JlaGopaTtopnas padota Ne 1. «TernoBbie 3¢ (HEKThI MPOIIECCOBY;
JlabopaTtopuas padota Ne 2. «CKOpOCTh XMMUYECKUX PEaAKIIUII»;
JlaboparopHas padota Ne 3. «DneKkTpoauTHUecKasi TUCCOLUALU,
JlabGopaTtopnast pabota Ne 4. «I'uzposin3 conein.
JlaboparopHas padota Ne 5. «JlucnepcHbie CUCTEMBIY.
JlaGopaTtopHnas padota Ne 6. «OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY;
JlaboparopHas pabota Ne 7. «DneKTpOXUMUYECKHE MPOLIECCHIY;

AyIUTOpHAs CcaMOCTOsTEeNIbHAS paboTa OOYYAIONIMXCS MPEIIoiaraeT IMPOXO0XKICHUE
TECTUPOBAHUS 110 KAKAOMY pa3iely IUCHUIUITHHBL. TeCThl BKIIFOYAIOT TEOPETUYECKUE U
NPaKTUYCCKHE 3a/IaHusl, OTBEThl HA KOTOpbIC TPEOYIOT TIYyOOKOrO MOHMMAaHHUS W3Yy4EHHOTO
MaTepuana. TecTbl MOCTPOSHBI EAMHOOOPA3HO: K KaXKIAOMY BONPOCY MPEIaraeTcs YeThIpe
BapHaHTa OTBETOB, CPEU KOTOPBIX OJUH MU HECKOJIbKO MpaBUbHBIX. OOpaboTKa pe3ynbTaToB
OCYIIIECTBIISICTCS ITyTEM COIIOCTABJICHUS IMOJYYCHHBIX PE3Y/IbTATOB C 3TAIOHHBIMH U TPOTEKACT
O4eHb ObICTPO. MakcuMallbHOE KOIMYeCTBO OAIJIOB B Kax10ii Teme Kypea — 10.

BapuaHTbl TeMaTHYeCKHX TECTOBBIX 3aIaHMIl /ISl TEKYLEro KOHTPOJIs
XumMnyeckasi TepMOIUHAMHUKA
B Tecrax mo teme «XuMudeckas TEpMOJIMHAMHKA»: TIEPBbIE IIECTh 3a/laHUH OIIEHUBAIOTCS B
0,5 6amna, cegpmoe — B 1 0al1, a BOCEMOE, IEBATOE U JIECATOE 3aJaHus — B 2 Oaia.
Teer Ne 1
1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLUMOHHBINA COCY]
I') HCXOIHBIE peareHThl U MPOAYKTHI PEaKIIuu
2. TlepBblif 3aK0H (MepBOE HaYaJI0) TEPMOTUHAMUKHI MAaTEeMaTHUECKU 3aMIMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
6) K=R/Nj r) AU= Q-W
3. B sKk30TepMuUecKkoil peaxium:
a) PHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBkiaercs (AH > 0)
0) TermoBoii addext peaknuu orpuriarencH (Q< 0)
B) DHTAJIbIIUS PEAKIIMOHHOM cucTeMbl ymeHbIaercs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIE 2P PEKTH MPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg I‘) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIUH SIBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 N+ 3/2Hy=NH3; , AH = — 46 K]{x/mMonb
6) Hy+4/2 0,=H;0, AH = -242 K]Ix/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 KI>x/Mo01b
r) 1/2H;+1/2 I,=HI, AH = 26 K]I:x/Monb

6. Kakas u3 HanMcaHHBIX HMXKE PEAaKIMi OTBEYAET TEIUIOTe 00pa30BaHUs OKCHa a3oTa ( || ) B
CTaHJAPTHBIX YCIOBHSX?



a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) mo peakuus :
CUO () + C (rpagur) = CU (o + CO (y, morsmotmiiock 22 kJIk TEMIOTHI.
DHranbpnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B) 220,5
6) -200,5 r) 735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenienre BO3MOXKHOE HaIrpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIIMHM MPH CTAaHIAPTHBIX YCIOBHSX M TMPH TEMIIEpaType
627°C.

BemectBo AH®293  (KJIx/MOIIB) S8  (JIx/MOaBH*K)
NiO -239,7 38
C (rpadur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HaueHuss HsHepruum [mOOca mnpu CTaHAAPTHBIX YCJIOBHSX, MpHU
temriepatype 627°C u TeMiepaTypy Hadajla peakliuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTCst SHTPOHS IIPU Pa3NI0KECHUN KapOoHaTa KaIbIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIaeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+3O2 ) AH <O
MO>KET CaMOIIPOU3BOIBHO MPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HarpaBJIeHUU I') He 3Hal0

XuMHYeCKasd KHHETHKA
B Tecrax mo teme «XuMuUeckass KHHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISTOE
3agaHus orieHnBarorcs B 0,5 6ara; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
oIMHHAAIATOE — B 2,5 Oaia.
Tecer Ne 1

1. Pazpmen xumuu, H3y4arONuil CKOPOCTH U MEXAHU3MbBI XUMHUYECKUX PEAKIN, Ha3bIBACTCS

a) XUMUYecKas TepMOIMHAMUKA

0) TepMOXUMUS

B) XUMHUYECKasi KHHETUKA

2. CkopoCTh XMMHUYECKOH pEaKIiu — 3TO ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) W3MEHEHHE KOJIMYEeCTBa BEIIECTBA PEAareHTOB (WM TMPOJYKTOB) PEAKIHWU B EAUHUILY

BpPEMEHHU B €JMHHIIE 00beMa

B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS pEeaKIIuu

3. B Kkakux eJMHMIIAX BBIPAKAETCS CKOPOCTh XMMUYECKOH peakiuu?

a) MOJIb JI et

0) 6e3pazMepHasi BeIMYMHA

B) MOJIB’ ¢

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

a) OT IPHUPOJIBI PEATUPYIOUIHNX BEIIECTB

0) oT TemIepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCyaa

5. CocrossHHE XHUMHYECKOTO pPaBHOBECHs OOpAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO

XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEaKIHH



0) PHeprueil akTUBU3auU

B) KOHCTaHTOH paBHOBECHS

6. Kak 3anuceiBaeTcst BRIpaXKCHHE ISl CKOPOCTH PEAKIIHH

4 NO O 6 Hzo 4 NH; O 5 Oz(r)

a) V =k[NOJ*[H.0] 6) V = k[NH3][O3] B) V = k[NO]'[H.0]°

7. Kak 3anumercs BBIpa)I(eHI/Ie JUISl KOHCTAHTHI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaueHue TermioBoro 3ddexra peakuun?

ayl & .-
6) 2 2
v
B) 3 +
1 3
A\

v

XOJI pEaKInH

9. Yro MOXKHO CKa3aTh O peakluu, N300pakeHHOI Ha AuarpaMme K Borpocy 87
a) PK30TepPMUYECKast peaKIlus
0) SHIOTEpMHYECKas PEAKIIUS
B) PEAKIIHsI OMHCHIBACT COCTOSTHUE PaBHOBECHS
10. PaBuoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMeIIaeTcs BIEBO.
a) P NOHMKEHUU TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPATYPhI
B) NIPH MOBBILICHNUH J1aBJICHUS
11. JIns peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIA TemIiepaType KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBecHast KOHIIEHTpalus BojopoJa paBHa 1,2 Moib/i1. BerunciauTe UCXoHy0o
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsl
B tecrax mo teme «PacTBophI»: mepBoe 3a/JaHue OICHUBAETCsA B 1 Oayur, BTOpoe, TPEThe,
4yeTBepTOoe, MATOE U IIeCToe 3aJaHus - B 1,5 6anna; ceqpmMoe, BOCbMOE, JIEBATOE U JIECITOE — B
0,5 6aa.
Tect Nel
1. lns ypaBuenus peakmun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIE
1) 2K*+ S04 = K;S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)! + SO,*
4) Cu** +20H™ = Cu(OH).4
2. Macca (B 1) xnopuaa Hatpus B 300 mur 0,2 M pacTBOpa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
1)1 2) 2 3) 11 4) 13

4. Jlns momaBienus runpoiusa xjaopuaa xpoma (I1I) cnegyer



1) 100aBUTH COJSIHYIO KUCIIOTY
2) 100aBHTH HIETOYb
3) paszbaBuThH pacTBOP BOAOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBJIEHHBIM M3 THIPOCYJIb(ara KaJbLUs U BOJIBI, CyMMa
K03 (UIMEHTOB B YypaBHEHUH HEOOPaTUMOMN AUCCOIMAIIMY PACTBOPEHHOIO BEIIECTBA — ATO
1)3 2) 4 3)5 4) 6
6. PacTBOpHMOCTb OKcanata cepeGpa pasHa 3,27-107 r/ 100r H,O. Onpeaenute Ipou3BencHHe
pactBopumoctd Ag2Cy04
1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°
7. MaccoBas 7107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
1) Macchl BElecTBa K Macce BOJIbI
2) KOJHMYECTBA BEHIECTBA K 00HEMY BOJIbI
3) Macchl BelecTBa K Macce pacTBopa
4) KOIMYECTBa BEHIECTBA 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 HIETOYHYIO MIIA KUCITYIO CPENY.
IIpynuurHOM 3TOTO ABISAETCA ...
1) anextponu3 conei
2) JUCTIPOIOPIIHOHUPOBAHKE COJICH
3) ruapaTupoBaHHUE COleit
4) TUAPOIHM3 cosieh
10.3nauenue PH uucroit Bojsl ipu 25°C cocrasiiser
11 2)7 3)0 4) 10
MarnuTtoropckuii Texuuueckuil yuusepeurer uM. I'.M1.Hocosa

JducnepcHbie cuCTEMBI
B tectax mo Teme «/lucnepcHbie CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aJaHHSI
OILICHUBAIOTCS B 1 OaJL1; MATOE U IIECTOE 3a/laHus - B 3 Oasia.
Tect Nel
1.  VYkaxwure pa3Mepbl YaCTHUIl KOJUIOUJIHBIX CHCTEM
1)  wmenbie 1 M
2)  Oonbire 100 M
3) ot 1M a0 100 am
2. Kakue wmoHBI crocOoOHBI BBI3BATh KOAryJSII[UIO KOJUIOHMJIA, YACTHI[BI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?
1) KkaTuOHBI
2)  aHHOHBI
3)  MOJIAPHBIE MOJICKYII
3. JIns Kakoro SJIEKTPOJHMTA MOPOTr KOATYJISIUU KOJUIOMIA C TOJIOKHTEIBHO 3apsKeHHOM
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIITM?
1)  xjopua Kanus
2)  cynbbar Kanus
3)  oprodochar Kamus
4.  Murenna 3055 UMEET CTPOSHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKO# JIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuiIm3aTropa’?
1)  xuopun xene3a (111)
2) Boda
3)  TUAPOKCUM Kaus



5. Ipu B3aumoneiicteuu 20 mu 0,001H murpara ceunua (1) ¢ 10 ma 0,02H cynbdara kamus
obOpasyercst 3016 cyiabdara cBunma (l1). K xakomy 351eKTpoay TOJDKHBI IEepeMemaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl PHU AIIEKTposn3e?

1)  HaxoAsTCsA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karoay
3) K aHomy

6. B aBe xonOsl Hamuro mo 50 M 3018 TUAPOKCcHIA kene3a. i Toro 4yrtoObl BHI3BAaTh
KOAryJisiuio 3011 TOTpe0oBaioch 100aBuTh: B nepByro — 5,3 i1 1H pacTtBOpa Xmopuna
kamus; B apyryio — 18,7 mum 0,001H pactBopa ¢docdara nHatpus. Beramcnure mopor
KOAryJIsiuH KaKIO0TO 3JICKTPOIIUTA.

OKHCINTETHbHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tecrax mo Teme «OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIC IMPOILIECCHI»: IMEPBOE, BTOPOE,
TPEThe, YeTBEPTOE U MATOE 3aJaHus oreHuBaroTcs B 0,5 0amna; mecroe — B 1 6ait; ceapMoe U
BOCbMOE — B 2 0OaJlia, a IEBITOE — B 2,5 0aJlJIOB.

Tect Ne 1
1. OKuCIUTENH — ATO ATOM, MOJICKYJIa WJIH UOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOIO CTEICHb OKHUCIICHUS
2) TPHHUMAET DIIEKTPOHBI
3) oTaaer cBOM AIICKTPOHBI
2. Ilporiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOT/a ...
1) wHe#TpambHBIC aTOMBI IPEBPAIIAIOTCS B TIOJI0KHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi HOHA YMEHBIACTCS
3) oTpuIaTEIbHBIH 3aps1 HOHA YBEIHUHUBACTCS
3. U3 npencraBineHHbIX HUXKE peaknuii K OBP aucnponopirnoHupoBaHus IPUHAICHKHT . . .
1) S+ 2HNO;3; =H,SO,4 + 2NO
2) 2H-0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BoCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  MeTamibl, BOAOPOI, YIIIEPOS
2)  aKTHBHBIE HEMETAJLIBI
3)  2IeMEeHTHI, HAXOIAIINECS B CPEIHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CterneHu OKHCIEHUS KUCIOPO/ia a) B BOJIE U 0) B MIEPOKCHIE BOAOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;6)-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  xarmona Mn?*
2)  MaHraHaT-MOHa MnO42_
3)  oxcuma maprania (1) MnO
7. B peakiun, npotekarotieit mo cxeme CrySz + KNO; 2 K,CrO4 + KpSO4 + NO okucienuto
MIOJIBEPTAFOTCS CIICTYIONINE SJICMEHTHI ...
1) a3zorucepa
2)  cepau XpoMm
3)  XpoM u a3oT
8. Cymma k03(ppuIineHToB B peakiinu, MpuBeIeHHON 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

3neRTp0ngnqec1me CHUCTEMBbI



B Ttectax mo teme «IIEKTPOXUMHUECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOE 3aJaHUS
OLICHUBAIOTCS B | Oaiut; TpeThe U YeTBepToe 3aanus— B 1,5 0ajuia; mectoe u ceibMoe — B 2 Oaa.
Tect Nel
1. DJeKTpOIHBIN MOTSHIIUAT ONPEICISIOT M0 YPAaBHEHHUIO . ..
1) Hepucra
2) Menneneesa-Kianeiipona
3) Bonbumana
4) Appenuyca
2. Paccuwuraiite DJIC ranpannueckoro snemerta Mg|MgSO4||CuSO4|Cu npu cranaapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykTel 00pa3yrOTCsl Ha KaToJIe MPH JICKTPOIIH3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszorHas KuCIIOTa
4) KHCIOpPOJ
4. VYxaxute cyMMy KO3 HUIIMCHTOB B ypaBHEHHH 3JEKTpon3a pacTBopa Hutpara meau( 1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w©3 TpUBEACHHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEAKIMi IMPOTEKaeT
CaMOIPOM3BOJILHO B IPSMOM HarpaBJIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...
6. Bpumciurte Maccy 1UHKA, MOJNYYEHHOTO TPHU DJIEKTPONU3e Cynb(dara IMMHKA, KOTOPHIHA
npoBoAun B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBemute cXeMbl 3JEKTPOIHBIX MPOIECCOB M MOJIEKYISIPHOE YpaBHEHHE pEaKInH,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOH KOppo3uH raibpBaHonapel Zn|MJ B cepHOKHCIIOM
cpene. B orBere ykaxkute cyMMy KO3(pQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas caMmocTosTenabHas padoTa OO0y4arouMxcs OCYLIECTBISIETCS B BUIE
U3yUYEHHsI JTUTEPATypPhl 10 COOTBETCTBYIOIIEMY pa3iely ¢ mpopaboTkoi Marepuana; opopMiIeHus
OTYETOB I10 JIA0OPATOPHBIM PA0OTaM U BBIMOJIHEHHSI TOMAIIHUX 3a/laHUH.

BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUH /ISl BHEAYAUTOPHON CaMOCTOATEIbHOMI
padoThI CTY/IEHTOB 10 TeMaM

JlomalHee 3aganue No 1
no TeMe «XUMHYeCKasi TEPMOIMHAMUKA)»




B nmomambeM 3amanuum mo TeMe «XWMHUYECKas TEPMOJWHAMHUKA»: TiepBas 3ajaada
orieHuBaeTcs B 2,5 6auta; BTopas — B 1,5 6aia; Tpethst — B 1 Gaw.

3amauga Nel

Hus peakuyu CHy () + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOXKHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TEYCHUS PEAKIIMH MPU CTAHAAPTHBIX YCIOBHUSAX M IpU Temmeparype T =
927 °C, eciu TeruioBoit s dexT peakiuu 10 3aJaHHOU TEMITepaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIA TIOTJIOMIASTCS] DHEPTHs B XOJI€ PEAKIHK; 0) MPUYUHY HAWIEHHOTO U3MEHEHUS
sHTponuH. Paccunraiite TeMiiepaTypy Havajaa peakiiii.

3amaga Ne2

Beruncaure temnosoi addekr peakunu: CaCr ) + 2 HoOqy = Ca(OH)2 o + CoHa (v,
MOJIB3YSCh CTAaHIAPTHBIMH TETUIOTAMH 00pa30BaHUs pearupyromux BeniecTB. CKOIbKO TEIUIOTHI
BBIZICIUTCS WJIM TTOTJIOTUTCS Tipu 00pa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM pacCUUTANTE TEII0BON 3 (HEKT peakiuu:
Hypy + COz ) =CO () + H2 O(. TepmoxuMudeckue ypaBHEHHS:

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

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

Jdomamnee 3axanue Ne 2
1o TeMe «XUMHUYECKasi KHHeTHKA»

B nomaimnem 3agaHuu 1o teMe «XUMHUYECKas KMHETUKa»: MepBas 3ajada OLEHUBACTCS B
1,5 6anna; Bropas — B 0,5 6ana; TpeThs, ueTBepTas u nsatas — B 1 Gan.

3azaya Nel

Peaknus nporekaer no ypasHeHu10: O () +2 CO ) =2 COy (). HauanbHble KOHIIEHTpanuu
pearupyromux BemecTB paBHbl: [O2] = 1,2 monb/i, [CO]= 0,8 Moas/1. Bo ckoibKO pa3 u3MeHUTCs
CKOPOCTB NpsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoabKO pa3 U3MEHATCS CKOPOCTU
IPUMOM M 00paTHOM peakuu, €CIu YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3agaua No2

[Ipu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYMNAET B peakilnio 3a 20MUH.
PaccuuraiiTe BpeMs, IpHU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNMT B PEAKIMIO IIPU
temmeparype 200 °C, ecnm TemmeparypHbIii KO9DGUIHEHT CKOPOCTH peakimu paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IIPU ITOM CKOPOCTb PEAKLIMH?

3azmaga Ne3

Haiinute HauyanbHble KOHIIEHTpALlMM HCXOJHBIX BEIIECTB M KOHCTAHTY DPAaBHOBECHS
peakuuu: Fe ) + HO iy = FeO () + Ha (1), ecin paBHOBECHBIE KOHIIEHTPAIMK PEarupyroniux
BeriecTB paBHbl: [HyO]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

3agaua Ned

s peakuonnoit cucremsl: CO ) + HyO = CO2 () + Hz () HavalbHBIE KOHLIEHTPALUU
paBubl: [H,0] = 0,5 mons/n, [CO] = 0,6 monp/n. Onpenenute KOHIIEHTPAIIUH BCEX BEIIECTB B
MOMEHT PaBHOBECHS, ECJIM KOHCTAaHTa paBHOBECHs paBHa 1,45.

3amauda Ned

Bripa3ute uepe3 KOHLIEHTpALMK pEareHTOB KOHCTAHThl PABHOBECHS CIIENYIOLINX PEAKIUIL:

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

VYKaKuTe HamnpaBlICHUE CMELIEHHS XMMHWUYECKOTO PAaBHOBECHS AITHX pEAKLU: a) IpHu
MOHW)KEHUU TEMIIEpaTyphl, €Cli JIaBJIC€HHE MOCTOSHHO; O) MpHU MOBBIILIEHUU TaBJICHUS, €CIU
TEeMIIEpaTypa NOCTOSHHA.

Jlomamnee 3aganue Ne 3
no teme «PacTtBopbp»
B nomamnem 3amaHuu no teme «PacTtBopel»: mepBas, BTOpas, TPETbs W IATas 3aJadyu
orieHuBaercs B 1 6amn; yerBepras u mectas — B 0,5 Oaina.




3amaua Nel
B kakom ob0beme Boxbl ciaemyer pactBopuTh 1351 SnCly mms momydenuss 3M pacTBopa

xsopuaa onosa (Il) ¢ motnocteio p = 1,405 r/mn?

PaccuuraiiTe: a) MaccoByIO [I0JII0 BEIIECTBA B PAacTBOpPE; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISIBHOCTD; T') THUTP; 1) MOJBHYIO JOJIO BEILIECTBAa B paCTBOPE.

3agaua No2

3aKoHYHMTE MOJEKYJSPHBIE W HANMIIUTE COKPAIICHHBIE WOHHBIC YpPAaBHEHUS pPEaKIUii
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3asaga Ne3

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

Ba®* + CrOs/ — BaCrOy;

NH,;" + OH — NH,OH;

ZnS + 2H'—Zn*" +H,S

3anaya Ne4

Boruncnute pH 0,05M pactBopa cepHON KHUCIOTHI.

3amaya NeS

Kakue u3 cnemyronmx coneil moasepratorcs ruapoindy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIC U MOJEKYJSPHBIC YpaBHEHHsI THIIPOJIN3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) uMEIoT pacTBOPHI 3TUX COEH?

3agauda Ne6

Haitnure npoussenenune pacrsopumoctu POCly, eciu B 200 M Bojbl pactBopsiercs 2,17 T
3TOTO COEIMHEHMUS.

JlomamrHee 3aganue Ne 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3ananuu 1o teme «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE TIPOLIECCHI»: TIEpBas
3aj1aua orieHuBaercs B 1,5 Oata; BTopas — B 2,5 6aya; TpeThst — B 1 Ga.

3amaua Nel

[Ton6epure KOdhPUITMEHTHI B YpaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
VYKaxuTe TUI KaKJI0M PEaKInu.

PaccunTaiiTe 37eKTPOABMIKYINYIO CHITYy M OMpPEACINTE HAIPaBJICHHE CaMOIPOU3BOIHHOTO
NpPOTEKaHUsT TMEPBOM pEeaKUMW TNpU CTAHAAPTHBIX  YCIOBHUAX, HCIOJIb3YysS 3HAYEHUS
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB:

H] + HsPO;, — J, + H3POs3 + H,0

HNO, — HNO3z; + NO + H,0

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

NH4R€O4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3amaua Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)g + Na,S,053+ NaOH —

Bi.O; + C —

Mg + HNOs; (paz6) —

3anaua Ne3




Jlanbl 1Be okucauTeabHO-BoccTaHoBuTeIbHBIC mapbl: KNO;, KNOs; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHIAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX  MOTEHIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazanHou cpene (HNOs3). Paccuuraiite 3HaueHue
AIEKTPOABIKYILEH CUIIBI PEaKIIUH.

Jdomammuee 3aganue Ne 5
10 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbI»

B nomammueM 3aganuu mo Teme «DIEKTPOXUMHUYECKHE CHCTEMbI»: IepBasl 3ajgada
orieHuBaercs B 1 Oamt; Bropas — B 1,5 6ana; TpeThs — B 2,5 Oarna.

3anaua Nel

CocTaBbTe 3JEKTPOHHO-WOHHBIC YPAaBHEHHS AJIEKTPOJHBIX MPOLECCOB M MOJEKYJSPHOE
ypaBHEHHE TOKOOOpa3yIolleil peakinu, MpoTeKaroel mpu padoTe rajJbBaHUYECKOr0 AJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3JEMEHTa MpU
CTaH/JapPTHBIX YCIOBUSX.

[TpuHsB NOTEHIMAT aHOJa PABHBIM CTaHIAPTHOMY 3HAYCHHIO, PACCUNTANTE KOHIIEHTPALHIO
KaTHOHOB MeTallyla B KaTOJHOM pacTBope, mpu kotopodt DJIC ranpBaHUYECKOTO 3JIEMEHTa
ymenbiuTes Ha 0,02B.

3azaya Ne2

[IpuBenuTe CXEMBl HJIEKTPOJHBIX TPOLIECCOB M MOJEKYISIpHBIE YpaBHEHHS pPEaKlui,
HPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Kopposuu ranbanomnapel  Co/Ni: a) B kucioii cpeze; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH Macchl aHOJIA IPU KOPPO3HUH B KUCIIOM cpefie 3a 20 MUH, €Clii CKOPOCTh
Koppo3uu coctasmia 0,01 r/d.

3anaua Ne3

CocraBbTe 2JIEKTPOHHO-WOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOLECCOB (aHOJI HHEPTHBIH) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKLIUH, IPOUCXOASIIEH TPU JIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Brrauciure GakTrHueckoe KOIMYecTBO METalIa, IOJYyYeHHOTO Ha KaTOE MPH JIEKTPOIIN3E
Co(NO3),, eciu 371€KTpoH3 IPOBOIMIN B TeueHnH | 4. Brixo MeTaiia mo Toky coctaBii 85%.

VYkaknTe BO3MOXKHBIE MPUYMHBI YMEHBIICHHS BBIXOJda METala IO CPAaBHEHUIO C
pacueTHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM

KoHTpoJibHBIE BONIPOCHI 110 TeMe «XMMHYeCKasi TEPMOAUHAMHUKA»
OCHOBBI XMMHYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHUSI CUCTEMBI.
Buytpennss sueprus. Pabora. Temora.
IlepBslii 3aKOH TEPMOAMHAMUKH (BBIBOL).
OHTanbnus Kak GYHKIUS COCTOSIHUSI CUCTEMbI. DHTAIbIUS 00pa30BaHMsI BEILIECTBA.
TernoBoit 3¢ ¢ext xumuueckoil peakuuu. DakTopsl, BIUAIONIME Ha TEIIOBOM 3(dext
XMMHYECKON PeaKIuu.
7.  Tepmoxumus. 3akoH ['ecca.
8.  Cruencrsus u3 3akoHa ['ecca.
9.  DHrponus Kak GYHKIHUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOJMHAMHUKH.
11. Tpernii 3aK0H TEPMOIUHAMUKHU.
12. Dueprus ['m60ca.
13. HanpasieHnue caMOnpou3BOIBHOTIO MPOTEKAHUS XUMHUUYECKUX PEaKLIUH.

ook wdE

KoHTpoJbHBbIe BOPOCHI MO0 TeMe «XUMUYeCKAsh KHHETHKA)
1. Xwumwnueckas kuHeTHka. CKOPOCTh XUMHUECKON pEeaKIMK U METO/IbI €€ PEryIUpOBaHUsI.
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BnusiHue KOHIEHTpaMi Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOIIUX MAcC).
BrustHue Temmneparypsl Ha CKOpOCTh XUMHUECKoOU peaknuu. [IpaBmio Bant — N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprusi akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KoMIUIeKca. DHEpreTuyecKas guarpamma.

Kpupas Maxkcemna — bosbiimana. DHepreTuueckuii 6apsep.

Karanuruueckue cucTeMsl.

Biusinue xaranuzaropa Ha CKOPOCTh XMMHYECKOM peaKIuu.

I'oMOreHHBIN U reTepOreHHbIN KaTaluus.

KonebarenbHble peakuuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOPATUMBIEC PEAKLINH.

KoHcTanTa XMMHYECKOrO0 paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle—Illarense.

BiusiHue KoOHIIEHTpaLKK, JaBJIE€HUS U TEMIIEpaTyphl.

@da30BbIC PABHOBECUSI.

@da3oBble AMArpaMMBbl 1Jis1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHnbie Bonpocsl 1o Teme «PacTBopsn»
ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.
PactBopsl. CriocoObl BbIpaXKEeHUs1 KOHLIEHTPALMU PacTBOPOB (MaccoBasi J10Js, MOJIpHast
KOHLEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHASL J10JIsl, TUTP).
Kommrarusasle cBolicTBa pacTBOpoB. MaeanpHblil pacTBOp.
3axonbl Payns: | (ronomerpuueckuit) u |l (30yinockonnueckuii 1 KpUOCKOIIUYECKUIT).
OcmMmoc. Ocmotnueckoe gapieHue. Cxema 0CMOMETpA.
KucnorHo-ocHOBHBIE B3aMMOIEHCTBUS BELIECTB.
Honnast Teopusi KUCJIOT M OcCHOBaHMM AppeHuyca. OCHOBHBIE MOHATUS U IOJIOKEHUS
Teopuu AppeHuyca.
Jucconumanus KUCIOT, OCHOBAaHUM M COJIEW C TOYKH 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).
Crenenp auccounanuu. CuibHbIE U clabble AJIEKTPOIMTHI.
Jucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconuayi.
3akoH pa3baBienus OcTBajibaa.
Peakuyuu voHHOro oOMeHa MeEXIy AJIEKTpOJIMTaMu (Ha IpUMepe peakiuil oOpa3zoBaHUS
c11aboro 3JIEKTPOSIUTA, OCAJKa U ra3a).
[Ipou3sBeneHne pacTBOPUMOCTH.
Honnoe npounsseneHue Boibl. BogopoHblid B THIPOKCUIIBHBINA TOKA3aTENH.
IM'maponus coneit. Tunel ruponansa coneu.
KonnuecTBeHHBIE XapaKTEPUCTUKU MPOLiEcca THIPOIN3a.
@DaxTOopHl, BAUSIOUINE HA TPOLIECC TUAPOIN3A.

KonTposbHbie Bonpockl 1o Teme «/lucnepcHbie cHCTEMbI»
I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepeHbIX CUCTEM.
Konnouansie pactBopsl. JInopuibHbie 1 T10()OOHBIE KOJIIOUIBI.
CriocoObl MoTydeHus: KOJIOUTHBIX PACTBOPOB.
CrpoeHne KOJTOUIHBIX YaCTHL.
[IpaBuno dasuca — [leckona.
Y CcTONUMBOCTD KOJIOWAHBIX cucTeM. CTaOMIIN3aToPhI.
Koarynsmus muodunbHbIX 1 TH0(GOOHBIX KOJIJIOUIOB.
CenumeHTanys KOJUIOUIOB.
Koarymnsuus KoJIOuIHBIX paCTBOPOB 3JIEKTPOJIUTAMH.
[TpaBuno Ulynsue — [Mapau. Koarynupyromas ciocoOHOCTb.
Onruyeckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.



13. DnexTpuyecKkue CBOWCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoJibHbie Bonpockl 10 TeMe «OKHCIUTEeIbHO-BOCCTAHOBUTEIbHbIE ITPOLECChD)
OCHOBHbIE IOHATHS TEOPHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHi.
OKHCIINTEIFHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).
OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIM OTEHIIHAIL.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIX PEAKLIUH.
HanpaBneHHe OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKnHﬁ.

LN~ wNE

KoHTpoJibHbIE BOIPOCHI 10 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbD)

1 DnexTpoxumuueckue cuctembl. Kimaccuduxaus sneKTpoXMMHUYECKUX POIIECCOB.

2 DNEKTPOXUMHUECKUE ITPOLIECCH, IPOTEKAIOLINE HAa IPAaHULIE pa3iena «METaJlJI — pacTBOPH.

3. T'anpBanmueckwmii 3nemeHT Jdanusis — SIkoou.

4 DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO 3JIEMEHTA.

5.  H3mepeHue >IeKTPOJHBIX MOTEHUHUANOB. P cTaHHApTHBIX SJIEKTPOJHBIX MOTEHIIUANIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSIy HAIIPSDKCHUI.

6 Ypasuenue HepHcra.

7 DNEeKTpOIN3 paciIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE POLIECCHI.

8. O6benunennsiit 3akoH ®apazes. Beixos no Toky.

9.  Kopposus meraiios. Kiraccudukanust KOppO3HOHHBIX IPOIIECCOB.

10. Xwummuueckas KOppO3Hs.

11. DOnexTpoxumuyeckas Koppos3us. AHOJHOE OKUCICHHE MEeTallla M KaTOJAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. TIpumepsl KOPPO3UH B KUCIIOH cpesie U aTMochepHO KOPPO3HH.

13.  CkopocTb KOPpO3UH.

14. 3ammra METaIIIOB OT KOPPO3HUH.

15. 3ammuTHbIE TOKPHITHS.

16. DNEeKTPOXUMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. [ 'anmbBaHUYECKUI DIIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYIISITOPBIL.

19. Xwumuueckue UCTOYHUKHU TOKA. TOMITMBHBIE SJIEMEHTHI.



puioxenne 2

OneHoYHBIE CPeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTaluu
IIpomexyTouHas aTTecTalMs MMEET LEIbI ONpPENeNIUTh CTENEHb JOCTHKEHMS 3allJJaHUPOBAHHBIX PE3yJbTaToB OOy4YEHMs 10 AUCLHUILUIMHE 3a
OIpeieNICHHBIN IEPUO 00YUEHHUS.

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

Kon
WHIUKAaTOpa

WNHnukaTop JOCTHIKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

OIIK-1 Cnocofen pemars 3a1a4u NPodecCHOHAIBHON JAeATeJbLHOCTH, NMPUMEHSsT MeTOAbl MOJAeJIUPOBAHUS, MATEMATHYECKOr0 AaHAJIN3A,
ecTeCTBEHHOHAY4YHbIe U 00LeHHKeHEePHbIe 3HAHUS

OIIK-1.1

Hcnonbs3yeT €CcTeCTBEHHOHAYYHbBIE
3aKOHB! U NPUHLMUIIBI [IPU PEeILICHUH
MPAKTUYCCKUX 3a1a4d

Ilepeuens 6onpocoe K IK3ameny:

1.

Uk~ wm

© N

10.
11.
12.
13.
14.
15.

16.

OCHOBBl XMMHMYECKOW TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOAMHAMUYECKUE IapameTpbl
CUCTEMBI, YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH ['ecca U ciencTBus U3 HEro.

OuTponus. YpaBHeHue bonpiiMana. Bropoli u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Ouneprus ['m06ca. HampaBneHus XMMHYECKHUX HPOIIECCOB.

Xumuueckas kuHeTHka. CKopocTh XUMHUYECKOW peakiyuu. CpenHsas 1 UCTUHHAs CKOPOCTH
peaxkuuu. Kunetnueckas Kpupas.

CKOpoOCTb peakMy U METOIbI €€ PETYJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpaBuno Baut-I'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
Karann3aTopsl 1 KaTanTUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTanus.

Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. ['€TepOreHHbli KaTanus.

Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Tpunuun Jle [larense.

PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.

PactBopbI 21ekTponuToB. CTENEHh U KOHCTAHTA MIEKTPOJIUTUIECKON AUCCOLUALIMH. 3aKOH
pazbaBnenust OcTBaIbaA.

Jlicconmanus KUCJI0T, OCHOBaHUH, coieil. AMGOTEpHbIE AIEKTPOIHTHI.
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17. PactBopumocTs. [IpousBeneHre pacTBOPUMOCTH. Y CIOBHE OOpa3OBaHHS W PAaCTBOPEHUS
OCaJIKOB.

18. Mucconmarus Boasl. MonHOE mpon3BeneHre Boabl. pH.

19. l'upponus coneit. CTeneHb U KOHCTaHTA THAPOIIU3A.

20. Tucnepcubie cuctembl. Knmaccudukanus. JInopmibabie 1 T10()OOHBIC KOJIOHUIBI.

21. CtpocHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsus KOJUIOHIHBIX PACTBOPOB.

23. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOIiCTBa BEIIECTB. Knaccudukanus
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIHH.

24. DnexkTpoxuMuyeckue cucteMbl. 3akoHbl Dapazes. DIeKTPOIHbIN MOTSHIIUAT.

25. I'anpBannveckuii anemMeHT Jlanusis SIkoOu.

26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIN3 paciuiaBoB. [IpuMeHeHue anekTpoinsa.

27. DnekTpoyin3. AHOJHBIN U KaTOAHBIN MPOIIECCHI MPH AJIEKTPOIIU3e pacTBOpoB. [IpumeHeHme
AIIEKTPOIIH3A.

28. Kopposus. Bugst kopposuu. Crioco0bl 3alIUTHI METAJUIOB OT KOPPO3HH.

OIIK-1.2

Pemraer CTaHJapTHbIE
npodeccuoHanpHblE  33Jayud C
OPUMEHEHHEM  OOLIEeMHKEHEPHbIX
3HAHUHU

Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:

1. Hammcarp »JIEKTPOHHBIE YpPaBHEHHUs AJIEKTPOJHBIX IIPOLECCOB, YPAaBHEHHE CyMMapHOU
TOKOOOpa3ytromeil peakiuu, BeIYUCIUTh, DJ[C ralibBaHMYECKOTO 3JEMEHTa, €CIM KOHIEHTPAlUU
MOHOB METAJJIOB PABHBI: [AI3+]=O,001 MOJIB/II, [C02+]=0,1 MOJIB/JI.

2. HamucaTh MOHHBIE M MOJIEKYJISIpHBIE ypaBHEHUs peakiuii ruaponusa conei: KzPOy;
Na,SO4; ZnCl,.

3. 3aKOHYUTH YpaBHEHUSI PEAKIMi, HAMMKMCAB UX B MOJICKYISIPHON U HOHHOM (hopmax:

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

4. B 2 1 pactBopa ruapokcuia kanbius coaepxutcs 478,8 r Ca(OH),. InotHOCTs pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)); Cym; Cox; Cny N(Ca(OH),) u N (H20); T.

5. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaSO3 + HO —.

6. Hanucath 3JI€KTpOHHBIE YpaBHEHHUS AJIEKTPOJHBIX MPOLIECCOB, YPAaBHEHHE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIuTh DJ[C raJbBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTPALUn
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/II, [Au3+]=0,1 MOJIB/II.
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7. 3aKOHUUTH YpaBHEHHsI PEAKIIMii, HAMMCAB UX B MOJICKYJIAPHON M HOHHOM (hopmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. Hammcatp ypaBHEHHs peakluil rHapoiu3a B MOJEKyJIsipHOM U HOHHOM Buze: Aly(SO4)s,
KCl, Na2803.

9. Hammcarh 31eKTPOHHBIC ypaBHEHUS SJICKTPOIHBIX IMPOIECCOB, YpaBHEHUE CyMMAapHOMN
TOKOOOpa3yromei peakuuu, BeIYUcIuTs DJ[C rajibBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPALUU
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/m.

10. Cynbdar amromunus Maccoii 36,4 T pactBopuin B 100 r Boabl. [L1OTHOCTE MOJTy4eHHOTO
pactBopa 1,32 r/mit. Paccuuraiite: o(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. Hamucatp 31MeKTpOHHBIE YpaBHEHHUS AJIEKTPOJIHBIX MPOIECCOB, YpaBHEHUE CyMMapHOMN
TOKOOOpa3yromel peakiuu, BeIIUCIUTh DJ[C raJlbBAHHYECKOTO 3JIEMEHTa, €CIIM KOHIICHTPAIUN
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [AgT]=1,0 Mob/11.

12. 3akOoHYHTH YpaBHEHUS PEAKIIH, HAITMCAB UX B MOJICKYJSIPHOM M HOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenure TEpMOIMHAMUYECKYIO BO3MOXKHOCTh MPOTEKAHUS PEAKITUU
CaO) + 2Cu= CaC, (¢ + COq), AH; = 460 x/[x mpu craHmapTHBIX ycioBusix. Paccuuraiite
TemriepaTypy Haudana peakuuu, eciu S(CaO)=38 [Ix/monb-K; S(C)=6 x/mons K; S(CaCy)=
70x/monb-K;  S(CO)=197 dx/monsb-K.

14. CoctaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN:

KMnQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TEpMOIMHAMUYECKYIO BO3MOXHOCTh MPOTEKAHUS PEAKITUU
2 Cly ¢y + 2 HO(y =4 HCly + O3 1y, AH; = 115,6 /I nipu cTaHAApTHHIX yclIoBHAX. PaccunTaiite
temneparypy Hadana peaknuu, ecimu S(Cl2)=223 Jx/mons-K; S(H,0)=189/x/mons K; S(HCI)=
187 Ix/moinb-K; S(02)=205 Tx/moib K.

16. Hamucath ypaBHEHHUS peakldi THIpOJiM3a B MOJIEKyJIsspHOM U uoHHOM Bujae: CrCls,
NaNO3, K,COs.

17. CocTaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIINA:

K,Cr,0O7 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakuust mporekaeT no ypasHeHuto H, oy + I oy = 2 HI. Hauanbnas
KOHIIEHTpanus Bojxopoaa 2,1 moinp/n, noga 1,5 monb/n. Bo ckombko pa3 M3MEHUTCS CKOPOCTh
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peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 mn Boawl pactBopuiu 160 r xjopuna sxenesa (III). ImoTHOCTH TOy4eHHOTO
pactBopa 1,032 r/ma. Paccuunraiite: @(FeCls); Cyv; Coi; Crm; N(FeClg) u N (H20); T.

20. OmnpenenuTe TePMOAUHAMHYECKYIO BO3MOKHOCTD IIPOTEKAHUS PEaKIUH
CSy ) 13 Oyn= =COs (1) + 2 SO» (1), AH; = -1075 kI pu cTaHAAPTHBIX ycioBusx. Paccunraiire
TemriepaTypy Havana peakiuu, ecin S(CSy)=151 x/monb-K; S(02)=205 Tx/monb-K; S(CO,)=
213 Idx/moms-K; S(SO,)=248 Jlx/moib K.

21. Peakuus uger no ypasHeHuto: 2 Hy ) + Sy () = 2 HyS(). HavanbHas xoHueHTpanus
BOJIOpOJIa 2 MOJIB/JI, cephl 1,5 Moub/n. Onpenennute BO CKOJIBKO Pa3 M3MEHHUTCSI CKOPOCTh PEAKIHH K
MOMEHTY, Korjia npopearupyet 0,7 Mob/1 Bogopoaa?

22. Onpeaenure TepMOIMHAMUYECKYIO BO3MOXHOCTh MPOTEKAHUS PEaKITUU
2 ZnS (1 + 3 Oy =2 2Zn0 () + 2 SO, (1), AH; = -890 /I mpu crannapTHbIX ycaoBusx. Paccunraiite
TeMmIreparypy Hadana peakuuu, eciau S(ZnS)=58 JIx/monb K; S(O,)=205/1x/Mons K; S(ZnO)=
44 JTx/monb-K; S(SO,)=248 Ix/monb K.

23. HauanbHble KOHIIEHTPAILMKM MCXOIHBIX BemecTB B peakuuu: 2 SO ) + Os (n = 2 SO;3 ()
obutn paBHbI 1,8 Moab/n SOz u 2,4 Monb/n O,. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCTh PEAaKLUU K
MOMEHTY, korjaa npopearupyet 0,8 moin/im SO,?

24. B pactBope oprodocdopHoit kuciaoTel mMaccod 1200 r m mmotHocthio 1,153 r/mn
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Co; Cmy N(H3PO4) 1 N (H0); T.

OIIK-1.3

HpI/IMeHHCT MCETOJbI
MOACIINPOBAHUA u
MAaTEMAaTHYICCKOI'O aHalin3a JJIsL
pemiCHuA 3aJa4 TCOPETUUYCCKOro Hu
MMPUKIIAAHOT'O XapaKTepa

Ilpumepnvle npakmuueckue 3a0anus .

1. Mns peakumun CHy (y + CO; () =2 CO () + 2 H; (1) onpenenute BO3MOXKHOE HalpaBICHUE
CaMONPOU3BOJILHOTO TEUYEHMs] PEAKIMU MPU CTAaHAAPTHBIX YCIOBUSAX W Npu Temmeparype T
=9270C, eciu TeTuioBoi A (PeKT peakuu 10 3aJaHHON TeMIIepaTyphl HE H3MEHUTCS. Y KQXKHUTE: a)
BBIJICTISICTCS] UM TIOTJIONIAETCS DHEPTUS B XOJE peakiuu; 0) MpUUMHY HAWJICHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajga peakiuu.

2. BeIpa3ute uepe3 KOHIIEHTPALUU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIMX PEAKIINI
Nor + 3 Howy = 2 NH3y, AH = -92,2 x/x. YKaxuTe HanpaBlIeHHE CMEIEHUS XHUMHUECKOTO
paBHOBECHSI DTUX PEAKIUii: a) MPU MOHMKEHUU TEMIIEPATYPhI, €CIIU JaBICHHUE MOCTOSHHO; 0) mpHu
MTOBBIIICHUH JTaBJICHUSI, €CTTU TEMIIEpaTypa MOCTOSIHHA.

3. CKOJIBKO MHJUIMJIIMTPOB 96%-HOr0 pacTBOpa CEPHOM KHUCIOTHI C TIIOTHOCTHIO 1,84 r/mn
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notpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakue w3 cremyrommx cojeil moasepratorcss ruaponnsy: NapSiOs. Cu(NOgz),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJIIPHBIE YPAaBHEHMsI THIPOJIM3a COOTBETCTBYOIIUX cojeil. Kakoe
3HadyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 30716 ruapoKCcHIa MarHus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUIl MOJTYYSHHOTO 30JI1 M HAIMIINUTE
(bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe 3EeKTPOABIKYILYIO CHITy U ONPENEIUTE HApaBICHHE CaMOIIPOU3BOJIIEHOTO
POTEKAHUS peaxkuuu pu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauYEHUs
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H,0.

7. IlpuBenuTe CcXEMbl 3JIEKTPOJHBIX IPOLIECCOB M MOJIEKYJISIPHBIE ypaBHEHUs peakLuH,
MPOTEKAIOIINX MTPU AIIEKTPOXUMHUIECKOU Koppo3un raisBanomnapsl  Co/Ni: a) B kucioii cpee; 0)
BO BJIAKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHOJIA IIPU KOPPO3UU B KUCIION cpefie 3a 20 MuH,
€cII CKOpOCTh Koppo3uu cocrasuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPAaBHEHMSI 3JIEKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PeaKlnu, IPOUCXOASIIEH mpH annekTponuse pactBopa CoSOq,
Boruncnure pakTuueckoe KOJIMYECTBO METallja, MOJIYYEHHOIO Ha KaTOJIE MPH JIEKTPOJIU3E
Co(NO3),, eciu 371€KTpoIH3 TPOBOIIIN B TeueHnH 1 4. Beixoq MeTamia mo Toky coctaBii 85%.
YKaxuTe BO3MOKHBIE MPUUMHBI YMEHBIIIEHUS BBIX0Oa METaJJla IO CPABHEHHIO C PACUETHBIM.




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
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 MUCLHUIUIMHE MPOBOIMTCS B YCTHOH (pOpME MO 3K3aMEHAMOHHBIM
OousietaMm, Kbl M3 KOTOPBIX BKIIIOYAEeT 2 TEOPETHUYECKUX BOIPOCAa U OJHO MPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOydyaromuiicsi IEMOHCTPUPYET BBHICOKUN 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 OIIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics JeMOHCTPUPYET CPEIHHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC OIIMOKN, HETOYHOCTH, 3aTPyJHEHHS IPY AaHATUTUIECKUX OTIEPALHAX, IEpEeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YAOBJIEeTBOpPHTEJbHO» (3 Oamia) — oOyyarouuiicss JEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBISICTCS OTCYTCTBHE OTHCIBHBIX 3HAHWI, YMEHUWH, HAaBBIKOB,
OOy4JaroOIIMICs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS MpPU OINEPHUPOBAHUM 3HAHUSMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oayia) — 00y4yarouuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh MHTEIUIEKTyalIbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYyIOBJIeETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOM3BEICHHUS U OOBSACHEHHS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



