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Paboyas nporpamma cocrasnena Ha ocHope PI'OC BO - GakanaBpuar 1o HanmpasJIeHHIO

noaroroBkH 13.03.02 DnekTposHepreTHKa U SIeKTpOTeXHHKA (Ipuka3 Muno6pHayku Poccuu ot
28.02.2018 r. Ne 144)

Paboyas nporpamMma paccMoTpeHa U o106peHa Ha 3acejanuu Kadeapsl XuMHuH
07.02.2022, nporoxon Ne 6

3aB. kapeapoi H.JI. Mensauk

Pabogast nporpamma ono6pena metoauaeckoi komuccuer MEuC
14.02.2022 r. mpotoxon Ne 6

—

IIpencenarens /“7 N.10. Me3un
Cor/1acoBaHo: P

3aB. kadeapoit ABTOMaTH3UPOBAHHOTO SJIEKTPONPHBOIA M MEXATPOHHKH
.A. Hukomnaes

Paboyvast nporpamMma cocraBieHa:
JOLEHT Kadeapsl XHMHUH, KaH/. TEXH. HAYK 3.P. Mynnuna

o

Penensenr: y )
noueHT Kadeapsl DU3nKu, KaH/I. XUM. HayK Q‘c‘;za_y/ - B.A. Jlozopos




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XU3HENEATEIHbHOCTH

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-3 Cnoco0eH MpUMEHSITh COOTBETCTBYIOIIUM (DM3UKO-MAaTEMAaTHUECKUN ammapaT, METOIbI
aHaIM3a W MOJCIMPOBAHUSA, TEOPETHUYECKOTO M IKCIIEPUMEHTAJIBLHOTO HCCIICIOBAHUS TIPH
pelIeHUuU MPOeCcCUOHANBHBIX 33124

OIIK-3.1 Hcnone3yeT MeTOIbl aHalvM3a MW MOJACTUPOBAHUS IPU  PELICHUU
npoecCHOHANBHBIX  3aJay, MOJEJIMPOBAHUM U NPOEKTUPOBAHUU
SHEProCUCTEM

OIIK-3.2 Crnoco0eH TpPUMEHATh COOTBETCTBYIOIIMK  (PU3UKO-MaTeMaTHYECKUIl
anmapar NP TEOPETHYSCKOM W DKCIICPUMEHTAILHOM WCCIICIOBAHUH B
pEIIeHUH 3a/1a4 dSHEpProcOepeskeHus




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKkTHas pabota — 10,7 akan. yacos:
—aynutopHas — 10 akaj. 4acos;
— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeabHas padota — 93,4 akaj. 4acos;

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

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s
KOHTaKTHast paboTa E z ®dopma TeKyIero
=
Pasnen/ Tema g | (saxan wacax) = Bux 5 KOHTpOJI Ko
> & © | caMOCTOSATENBHOMN | yCIeBaeMOCTH U
JTACIUTUTAHBI N £ = ., | xomnereHuun
5 2 5 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT.
Jlex. P =g aTTecTalyH
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon Samura
1 HAy4IHOH . OIlK-3.1
1.1 Xumuueckas TepMOJHUHAMHUKA 14 Y ) KOHTPOJIBHOM '
JIATEPaTypHI; 6 OIIK-3.2
- paboTsL.
peuieHue
KOHTPOJIBHOU
paboThI.
CaMOCTOSITEIIBHOE
n3ydeHune yaeOHon ammra
1 HAy4IHOH . OIlK-3.1
1.2 Xummyeckasi KHHETHKA 14 Y . KOHTPOJIbHOM '
JIATEPaTypPHI; 6 OIIK-3.2
- paboTHL.
1 peieHue
KOHTPOJIBHON
paboTHI.
- oopmiieHne
oT4eTa 1o
71a00paTOPHBIM
pabotawm; Samra
) nabopaTopHOi
CaMOCTOSITEIILHOE patop OIIK-3.1,
1.3 PacTBOpBI 2 421 19,4 ~| pabotel. 3amura
u3ydeHue yueOHon N OIIK-3.2
. KOHTPOJIBHOM
W HAy4YHOH paboTsi
JIUTEPATYPBHI;
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
U3yueHHe y4eOHOH

N aluTa
U Hay4yHOH 3am . OIIK-3.1,
1.4 [TucniepcHbIE CUCTEMBI 14 KOHTPOJIBHOM
JIUTEPATYPHI; OIlK-3.2
paboThL.
- pelieHue
KOHTPOJIBHOM
paboThL.
CaMOCTOSTENbHOE
15 U3yuYCHHE yqe?mn ammra
U Hay4YHOH . OIIK-3.1,
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 14 KOHTPOJILHOH
JIUTEPATYPHI; OIlK-3.2
IPOLECCHI paboThL.
- pelieHue
KOHTPOJBHOM
paboThL.
- opopmneHue
oT4eTa 1o
1a60paTOPHBIM
pabotam; 3amura
- nabopaTopHOM
OIIK-3.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 2/21 18 | camoctositensHOe | pabGoTHL. 3amuTa OIIK-3.2
u3ydeHue yueOHol| KOHTPOJIbHOM '
U Hay4HOUH pabdoTsl
JIUTEPaTypHI;
- perieHne
KOHTPOJIBHOM
paboTHI.
HWroro no pazneny 6/411 93,4
HWroro 3a cemectp 6/41 93,4 3auéT
HWroro no aucuurinzae 6/41 93,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.02.2022). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cnern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» Uisi 00ydaroUuuxcs BCEeX HalpaBICHUN
NOJrOTOBKM W  CHeUWajbHOCTEH 1HeBHOW (opmbl  oOyuenus / O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON PalOoThl MO AMCHUUIUIMHE «XUMHs» i 00ydYaromIMXCsl BCEX HaNpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckre ykasaHus K J1aOOpaTOpHbIM paboTaM M0 AMCHUUIUIMHE «XUMHUS» IS
00y4aroIIMXCcs BCEX HANpaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Ttexuuueckuid yH-T um. [. U. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HAIMpaBJICHUN MOJrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBEIM paboTaM o
JTUCHUILTUHE «XUMHUSD» I 00Y4aroIIMXCsl BCEX HAMpPaBICHUH MOATOTOBKH M CIIEUATbHOCTEH
Bcex Gopm ob0yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
JUCHMIUIMHE «XHUMHS» Jid  O0O0YyYaloIIMXCS IO BCEM HANpaBICHUSIM IOJATOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUTUHE «XUMHUSD» Uil OOYyYaroIIMXCs BCEX HaIpaBICHHUI
HNOATOTOBKM W crenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — TekcT : HenmocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuili roc. texnuueckuit yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJMUYECKHE YKazaHUs K
nmabopaTopHON pabOTe MO MUCHUIUIMHE «XHUMHS» IS 00yJaromUXCsl TI0O BCEM HaIpaBICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonoga;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

o6usneca-CtanaapTHBIN

Haumenosanue 110 No norosopa Cpok nercTBuUs JIMIIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 BeccpouHo
Professional
FAR Manager CBOOOJTHO OECCPOYHO
7Zip CBOOOTHO 0OeccpouHO
Kaspersky Endpoint

. J-162-21 oT
Security s 26.03.2021 26.03.2023

Hpodwccnona.nbnble 0a3mbl JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbBLIC CUCTEMbBI

HasBanue xypca

CcrUika

OnekTpoHHBIE pecypchl Oubmmorexku MITY
uM. I'.1. HocoBa

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

Poccuiickass T'ocymapcTBeHHass OuOnmoTeka.
Karaoru

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

denepaibHOE TOCYTAPCTBEHHOE OIOKETHOE
YUPEKICHUE «DenepanbHbII UHCTUTYT
TPOMBIIIJICHHONW COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Wudopmannonnas cucrema - EnnHoe OKHO
J0CTyIa K MH(GOpMaLMOHHBIM pecypcam

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

[TouckoBass cuctema Axagemus Google
(Google Scholar)

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

HanmmonanpHas
WH()OPMAMOHHO-aHAIUTHYCCKAsT CHCTeMa —
Poccuiickuii MHAEKC HAYYHOIO ITMTUPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

BHCKTpOHHaH 6338. HepI/IO,Z[I/I‘IeCKI/IX I/I3I[aHI/II71
East View Information Services, 00O

https://dlib.eastview.com/

9 MaTepuaJiIbHO-TEXHHYeCKOe o0ecreueHue TUCIUIIHHBI (MOTYJIs1)

MartepuanbHO-TeXHHUUECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

Y4yeOHble ayIUTOpPUM s TPOBEAEHUS 3aHATUH JeKIMoHHoro tuma. OcHalleHue:
MynpTuMeanHbIE CPEICTBA XPaHEHUSL, IEpeaun U NPECTaBICHUs HHPOPMAaILIUH.

VYuyeOHble ayIuTOPUM AN TNPOBEJACHMUA  J1a0OpPATOPHBIX  3aHATUH, TPYIIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OcHalleHHe:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocyia, peakTuBbl, HarnsaHsie

MaTcpurabl: Ta6J'[I/IIIBI, CXEMBI, IINIaKaThI.

[Tomemenuss ans camocTosTeNbHOW paboThl oOywarounmxcs. OcHamienue: IlepcoHanbHble
kommbioTepsl ¢ makerom MS Office, Beixomom B HMHTEpHET M € JOCTYIIOM B DIICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemienust A XpaHeHUs1 U TPOPUIAKTHIECKOTO O0OCITYKHBaHUS Yy4eOHOTO 00OpYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1711 XpaHeHHs] yueOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa

n1abopaToOpHOTO 000PYOBAHUS.




MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYAUTOPHYIO, TIPOUCXOSILYIO BO BpeMs MOATOTOBKU OOYYAIOIIMMHUCS OTYETOB 1O Ja0OpaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA MO KaXJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MNpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HaYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 No+ 3/2 H,=NHj3 AH = — 46 K]I»x/Moib
0) H,+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

OHTtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



8.

6) -200,5 r)735
Hnsa peakuuun  NiO ) + C (pagur) = Ni ¢ + CO (. Ompenenure BO3MOXKHOE HaIlpaBIICHHUE

CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S%gg  (x/mMonp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType

627°Cun Temneparypy Hayajia peakuuu

9.

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

Kak n3MeHsieTcst SHTpOIUS TPU pa3IoKEeHUN KapOOHATa KabIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIIIaeTcs T') HE 3HAI0

10. HanHas peaxus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HarpaBJICHUN B) HE MOXKET MIPOTEKAaTh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax no teme «Xumuueckasi KHHETUKa»: IEPBOE, BTOPOE, TPETHE, YETBEPTOE U MATOE 3aAAHUS

onenuBarorcs B 0,5 Oajia; mecroe, ceAbMOe, BOCBMOE, JIEBITOE U IecIToe — B 1 0ajl, a OUHHA/IIATOES
—B 2,5 Oaia.

=

Tecr Ne 1

Paznen xuMum, U3ydaronuii CKOPOCTH M MEXaHU3MbI XUMHYECKHIX PEaKIfii, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
CKopocTh XMMHUYECKOH peakliuy — 370 ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €AUHUILY
BPEMEHU B eIUHMIIE OO0beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
B kakux equHMIIaX BBIPAXKAETCS CKOPOCTh XUMUUYECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
OT Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
CocTrosiHMEe XUMUYECKOTO PaBHOBECHS 0OPATUMBIX MPOLIECCOB KOJMUECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
Kak 3anuceiBaeTcst BbIpaXKeHUe 7151 CKOPOCTH PEaKIUn
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H:0]°
7. Kak 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3plBaeT 3HAYCHHUE TEIUIOBOTO A (deKTa peakiuu?

ayl E* .
+
0) 2 2
v
B) 3 i
Y 3
— A\

v

XOJI PEaKINK

9. Yrto MOKHO CKa3aTh O PEaKIMu, U300paKEHHOU Ha JuarpaMme K Borpocy 87

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCHasi KOHIIEHTpaIHs BOJOPOa paBHa 1,2 MOJb/J. BEIYUCIUTE HCXOHYIO KOHIICHTPAITUIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S0,7 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pactBopa paBHa

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

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31-10°°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBA K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3) XJopuI Kanblus

4) MaprasioBas KHUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.35ayenne PH uncroit Bosbt ipu 25°C cocrasisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHUBaroTcA B 1 Oaiur; mmsIToe | 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1.  Vkaxwure pa3Mepsl YaCTHUIl KOJUTOUIHBIX CHCTEM
1) menbire 1 HM
2) 6ombiire 100 HM
3) ot 1 um 10 100 HM
2. Kakume wuOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIH 3apsia?
1) kaTHOHBI
2) aHHOHBI
3) moJsIpHBIC MOJICKYIT
3. Jlyis KaKoro 3JeKTPOJIMTA MOPOr KOArYJISIMU KOJUIOU/IA C MOJOKUTEIBHO 3apsKEHHOM YacTHIeH
JOJDKEH OBITh HAMMEHBIITNM?
1) xynopua kamus
2) cynbdar Kamust
3) oprodocdar kanus
4.  Munenna 30711 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabmiu3aropa’?
1) xmopup xenesa (111)
2) BoJa
3) THIPOKCHT] KaJTHsI



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxoASTCS B COCTOSSHUM TUHAMUYECKOTO PABHOBECHUS

2) K KaToay

3) k aHOY
6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiud Kaxaoro dJIEeKTPOJIHTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOC — B 2,5 OajIoB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI

2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

. I3 nmpencraBineHHbIX HUkKe peakuuil kK OBP nucnponoplinoHMpoBaHUS NPUHAIIICHKHUT ...

1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanusa B OBP, nporekaromux B KUCIIOHN cpejie, BOCCTaHABIUBAETCA 1O ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,Sz3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE YIIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ GUIMEHTOB B peaKIiy, TPHUBECHHOW B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

DJIEKTPOXMMHUYECKHE CHCTEMBI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpPBOE, BTOPOE W IIATOE 3aTaHUS
oLeHUBarOTCs B | 6arut; TpeThe U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel

1. DNEeKTPOTHBIN MTOTSHIIUAN ONIPEIENISIOT M0 YPABHEHHUIO ...

1) Hepncra

2) MenneneeBa-Knaneiipona

3) bBosabimana

4)  Appenunyca
2. Paccunraiite DJIC ranbpanuyeckoro sinementa Mg|IMgSO,||CuSO,/Cu npu craHmapTHBIX
YCIOBHSIX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakwue npoaykThl 00pa3yroTcsi Ha KaTOe MPH AJISKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?

1) Bomopox

2) cepebpo

3) a30THas KUCIIOTA

4)  xuciaopon
4, VYkaxute cymMmmy KO3pQHUIMEHTOB B YpaBHEHUH JICKTpoin3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TOpPUBEICHHBIX  OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIHMWA  MPOTEKACT
CaMOTIPOM3BOJILHO B IIPSIMOM HarpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbuuciute Maccy LMHKA, HOJYYEHHOTO MpPH DJEKTPOJiM3e CyiabdaTa LUHKA, KOTOPBIH
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,710
7. [IpuBenuTe cXxeMbl HSJIEKTPOAHBIX MPOLECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOkucion cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoN Marepuana; opOpMIICHHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH 1JI51 BHEAYIMTOPHOI CaAaMOCTOSITEILHOI padoThl
CTy}IeHTOB 1o TeEMamM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEePMOJIMHAMHUKA)




B ngomarHem 3aaHuu 1Mo TeMe «XuMudecKkas TepMOIMHAMUKAy: TepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Jusa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 OC,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pEakiuu; O) MPUYMHY HANWJACHHOTO HM3MEHEHHUS HHTPOIIUU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHJIAPTHBIMU TEIJIOTAMU O0Pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIN
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM PACCUUTANTE TEINIOBOM 2 (DHEKT peaKIuu:
Hypy + COz)=CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp ® T Y0, = H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u msaras — B 1 6ayr.

3amaga Nel

Peaknus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbkO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peaklnM, €CJIU YBEIIMYUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MuH.
Paccuwnraiite BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKITUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paseH 2. Bo CkoIbKo pas H3MEHHTCs
IIPU 3TOM CKOPOCTh peakuuu?

3amagya Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BENIECTB PABHBI
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3amaua Ne4
Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICNYIOIMINUX PEAKITMN:
Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(r) +C (r) = 2 CO(F), AH =+160,5 KH)K;
CO(F) + HQO(]-) =CO, @ T Hz(r), AH =-41,1 kI x.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum no teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W TsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIllCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJSPHBIX YPABHEHUS PEAKUU K CIEIYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
WOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHUS TUIPOJM3a COOTBETCTBYIOIUX cosiell. Kakoe 3nauenune pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7ada
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKaHUs  MEPBOM  peakluud INpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYECHMS
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIUATIOB!

H] + HsPO, — J, + H3PO3; + H,O

HNO, — HNOsz; + NO + H,0O



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —» 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pu) —

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakmuu B ykazaHHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomaninee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbpBaHHUYECKOrO 3JIEMEHTAa MPU CTAHIAPTHBIX
YCIIOBHSX.

[TpuHsIB MOTEHLMAN aHOJA PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit /1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cXeMbl SJICKTPOAHBIX TPOIECCOB U  MOJEKYISpPHBbIE YPaBHEHHSI PEaKIIHid,
MPOTEKAIOIINX TPU IEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX TMPOLECCOB (AHOJ HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

BoruncnuTe (akTuyeckoe KONIMYECTBO METaUla, MOJIYYEHHOIO Ha KaToJe HpPH AJIEKTPOJIN3e
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIXoa MeTaia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METaJIJIa TT0 CPAaBHEHUIO C PACUETHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3ananme 1. OxoH4YaHHME 3JIEKTPOHHOU  (POPMYIIBI
Ilepuoauyeckas cucremMa 3J1eMEeHTOB ....6526p1'.YKa>KHTe MOJIOKEHUE 3JIEMEHTA B
CTpPOCHHE aTOMa MIEPUOJNYECKON CUCTEME: MEPHOJ, IPyMIy, HOArPYIILY,




Ha3BaTh dJeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYTy
aToMa »JJIEMEHTa. YKaXXUTe DJIEKTPOHHOE CEMEWCTBO,
METaJII WA HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylny s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
AJICKTPOHOB, OTBEUAIOIIHUX CJIACAYIOIMIECH DSJIEKTPOHHOM

dbopmyie 5p6

Tema 2. 3apanue. CocTaBbTe YpaBHEHUS PEAKIIUI, IPYU TOMOILIHU
Kuc10THO-0CHOBHBIE CBOIICTBA KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE
BellecTB MIpEeBPALCHUS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [{na peakuun FesOyk) + Hor = 3Fe0k) + H.0n

XumMu4veckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABJICHHE CaMOIPOU3BOIBHOIO
TEUECHUsI PEaKUUHM TPH CTAHNAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TerumoBoil ekt 10
3aJJTaHHON TEeMIIepaTypbl HE N3MEHUTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakimy; O) NpPHYMHY HAWIECHHOIO WM3MEHEHHS SHTPOITHH.
Paccunraitre Temmieparypy, Ipu KOTOPOM YCTaHABIMBACTCS
paBHOBECHE 1 MPOUCXOUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addekt peakimu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMS ~ PEArMpyrONIMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
npu 00pa3oBaHKM BenecTBa Fe B konmuectse 56 17

Tema 4.
XHAMHYeCKasad KHHEeTHKA H
XHMHYeCKOe paBHOBecHe

3aganme 1. TemmeparypHblii KO3((UIMEHT peaKIiu
paBeH 2,5. Kak u3MeHHMTCS CKOPOCTb peakluH: a) MpH
noBbIIeHUN Temnepatypsl ot 60 mo 100°C; 6) mpwm
OXJIAKJICHUH peakiimoHHou cmecu oT 50 o 30°C?
3ananme 2. Jlyis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO3anummre BbIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpennoxute criocoOb
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganume 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonyanics pactBop miotHocTso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U
MOHHO-MOJIEKYJIIPHbIE YPAaBHEHUS PEAKIIHIi
B3aUMOJICHCTBUS B pPaCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; FEC|3 " st;

NH4,OH u MnCly; H,SO,4 u Ba(OH)z.
3apanme 3. CocraBpT€ HOHHO-MOJIEKYJISIDHBIE H
MOJICKYJISIpHBIe ypaBHeHHs ruaponmsza coieir NapSiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOJMCTBa BellIeCcTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moaoepuTe
K02 (HUIIMEHTHI B YPAaBHEHUSAX, YKAKUTE OKUCITUTEND U
BOCCTaHOBHUTEITb, HAITUIIIUTE JICKTPOHHBIC YPABHCHHUS
MIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHUS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,O




CuS0QO4 + H3PO, + H,O = CuH + H3PO4 + H,SO,

Tema 7. 3ananume 1. /{715 raapBaHUYECKOTO DJIEMEHTA,
DJIeKTPOXUMHYECKHe CHCTEeMbI 00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB
Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpallMell HOHOB METaJIOB
A"™ =0,01u B™ =0,05
1) cocraBbTE CXEMY rajibBAHUYECKOTO DIIEMEHTA;
2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolleil peakiny;
3) paccuHTaiTe MEKTPOABIKYIILYIO CUITY
rajJbBaHUYECKOTO 3JIEMEHTA.
3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB (QHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIMU, IPOXOJAIIECH ITPU IIEKTPOIHU3E
paciuiaBa Win pactBopa 3iekrponuta paciuia CaCl;
Boruncnute Maccy MeTasuia BhIACIUBLIETOCS Ha KaToe,
€CJIU AJIEKTPOJIU3 MpoBOIMIM nipu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.Bbixon MeTaiuia no Toky Br
coctaBun  98%.
3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
MIPOTEKAIOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
raapBadomnapel: Pb - Sn
a) B KUCJION cpeie;
0) B aTMoc(epe BIaKHOTO BO3AyXa.

KoHTpoJsbHbIe BONPOCHI 110 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe «XMMHU4YeCKasi TePMOANHAMHKA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckue napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbnus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINS 00pa30BaHMsI BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakToppl, BIMAIONIME HA TEMIOBOH 3PPeKT
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH 'ecca.

8.  CnencrBus u3 3akoHa 'ecca.

9.  DHrpomnus kak GyHKIHNS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUUECKUX PEAKIIUH.

oo

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XuMnueckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKLMU U METO/IbI €€ PETYJINPOBAHMS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIny (3aKOH JACHCTBYIOIINX Macce).
BnusiHue Temneparypsl Ha CKOPOCTh XuMHuueckor peakuuu. [Ipasuno Bant — Foddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKkas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrueckue cucTeMsl.

N~ WNE



BinsiHue katanuzaTopa Ha CKOPOCTh XUMHUUYECKON peakinu.

10. TomoreHHbIH U TeTEPOTeHHBIN KaTaIU3.
11. KomnebaTenpHbIC pEaKIIHH.
12. Xwumunueckoe paBHoBecue. OOpaTuMblie M HEOOpPATUMBIE PEAKIINH.
13. KoHcTaHTa XMMHUYECKOTO PaBHOBECHSI.
14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BuusHMe KOHLEHTpALUH, JaBJICHUS U TEMIIEPATYPHI.
16. ®da3oBble paBHOBECHSI.
17. ®a3oBble quarpaMMsl Ui OJHOKOMIIOHEHTHBIX CHCTEM.
KonTpouabHbie Bonpocsl 1o Teme «PactBopbn»

1. Ilousarue pactBopa. PacTBopuMocTh BeuiecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallUM PpacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLIEHTpALUsl, MOJISIpPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS J10JISl, TUTP).
3. KomnmuratuHbIC CBOMCTBa pacTBOPOB. M neanbHbIi pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuii) u |l (30ymuinockonn4eckuii 1 KpUOCKOIINYECKUI).
5. Ocmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KucnorHo-oCHOBHBIE B3aMOACHCTBUS BEIIECTB.
7. HonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIEC NMOHATHS U IOJIOKEHUS TEOPUU
Appennyca.
8.  [uccommanus KUCIOT, OCHOBaHMH W COJE€H C TOYKM 3pPEHUS HOHHOW TeopuH AppeHHuyca
(mpumepsl).
9.  Crenens nucconuanuu. CHiibHbIE U c1a0ble JIEKTPOJIUTHL.
10. Huccoumanus cnabbix anmekTponnToB. KoHcTaHTa AMCCOIMAIU.
11. 3akon pazbaBieHust OcTBaibA.
12. Peakiuu mOHHOTO 0OMEHa MEXIy JISKTPOJIUTAMH (Ha MPUMEpPEe peakiuii 00pa3oBaHuUs cl1aboro
3JIEKTPOJINTA, OCAJIKa U ras3a).
13. TIpousBeneHne pacTBOPHUMOCTH.
14. HonHoe nmpousBezeHre Bobl. BOJOPOIHBIN U I'MIPOKCUIIbHBINA OKA3aTENH.
15. T'maponus coneit. Tunsl rugponan3a conei.
16. KonuuecTBeHHBIE XapaKTEPUCTUKHU Mpoliecca TUAPOIn3a.
17. ®akTopsl, BIUAIONIME HA MPOIECC THAPOIIN3A.

KonTpoJsbHbIe BONIPOCHI 10 TeMe «/{ucnepcHbie CHCTEMbI»
1. I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
2. HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
3. Konnounusie pactBopsl. JInopunbHbie U TM0()OOHBIE KOITOUIBI.
4. CnocoObl MOTy4eHHsI KOJUIOUAHBIX PACTBOPOB.
5. CTpoeHue KOJUIOMIHBIX YacTHUII.
6. IIpasuno @asiaca — [leckoa.
7. YcTOWYMBOCTH KOJUIOMIHBIX cucTeM. CTaOMIN3aTophl.
8.  Koarymsmus mnopuibHBIX 1 JTHOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJIOUJIOB.
10. Koarymsiusi KOJUIOMIHBIX PACTBOPOB JIEKTPOINTAMH.
11. TIpasuno Ulynsue — l'apau. Koarynaupyromiast ciocoOHOCTb.
12. OnTHueckue cBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

KonTtposabHbie Bonpocs 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»
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OCHOBHBIE TIOHATHS TEOPUU OKUCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEaAKITHI.
OKI/ICHI/ITCJIBHO-BOCCTaHOBI/ITeJIBHLIe CBOfICTBa BCIICCTB.

Baxneinme okuCINTEIN X BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIN ITOTEHIIHA.

Ypasuenue HepHcra.

CocraBiieHHe OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUH.
HaHpaBHeHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Ifl.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTpoXUMHUYecKre cucteMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesia «MEeTaul — pacTBOPY.
[ManpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.

DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepeHne dIeKTPOMHBIX IMOTEHIMATIOB. Psa  CTaHAApTHBIX AJIEKTPOJIHBIX MOTCHIIMAIOB.

CBOI/ICTBa MCTAJJIOB B COOTBETCTBUU C UX IMOJIOKCHUCM B PAAY HaHpﬁ)KeHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8.  OObenunenHsbi 3akoH Dapazes. Borxoq mo Toky.

9.  Koppo3sus meramioB. Knaccudukaius KOppo3MOHHBIX TTPOIECCOB.

10. Xwumudeckass KOppo3wusl.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTES.

12. Tlpumepsl KOPPO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTbh KOpPpPO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpOXMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xwumudeckue UCTOYHUKHU TOKa. ['allbBaHMUECKUN HIIEMEHT.

18. Xwumu4eckue UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOTIIMBHBIE SJIEMEHTHI.
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7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMN (PU3MKO-MAaTeMaTHUECKUi amrmapaT, METOAbl aHAlIW3a M MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS IPU PEHIEHUH NPO(EeCCHOHAIBHBIX 3a/1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JIJIsI XUMHUECKOTO aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIEJISICTCSl WM IOTJIOLIAETCS DHEPrusl B XOAE pPEaKIMH; 0) MPUUMHY HANJAEHHOTO HW3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MIOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CTIU TEMIIEpaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 n 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIIUX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINUH, TPOUCXOIAIIEH PpH AeKkTposuse pactBopa CoSOy4 Brrancnure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IPUYMHBI YMEHBIIECHHS BbIX0a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuil 3aKOHbI TEPMOJUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON JTUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconnanus KUCI0T, OCHOBaHUH, conieil. AM(pOTEpHbIE IIMEKTPOIHUTHI.
17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnopunbabie u 11odoOHbIE KOJIIOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.
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Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24. DIIEKTPOXUMUYECKHE CUCTeMBbI. 3akoHbI Dapajies. DIEeKTPOAHBIN MOTEHIIUAT.

25. INanpBanm4eckwmii 3emenT Jlanusisa Axoou.

26. DIIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBIA MPOLECCHl IPHU AEKTPoIM3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3un. CriocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, xjmopua menu (1), oxcua yrmepona (1V), oxcua
ceuHua (ll), rugpokcun amomMuHus, ruapokcus amMmoHus. CocTaBbTE€ ypaBHEHHS BO3MOXKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI okcuia xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus Fez04: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obpatumoii peakiuu FesOu) + Hypy = 3FeO) + H O 3anuiure BbipakeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIABJsIeTcs CO Ienouybto. Yto
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BbIIENATCA INpu mnpoxoxaeHun 48250 Ki
arieKTpuuecTBa yepe3 pactBop xyopuaa maprania (l1)? CocrtaBbre cxemy 3JEKTpOJIM3a 3TOTO
pacTBopa.
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8. AnroMuHHMIA cKIleTiaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoJaupoBaTh B Cpelie CEpHOU
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmuma 1
Homep O6beM, M Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosBnenust peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocHu adciucc koHmeHtparuio Na,S;0s3, a Ha ocw opaMHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN THOCYIb(haTa HATPHs.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



