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PabGouas nporpamma cocrasiesa Ha ocioge ®I'OC BO no HanpasiieHHio NoAroTOBKH
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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl XUMHH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM roly Ha 3aceqaHuu Kadeapbl XUMHH

[Iporokom or 20 . Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Ipotokom ot 20 . Ne

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

Pabouas mporpamma nepecMotpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISIETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pa0dOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBI CpeHeEl 00111e00pa3zoBaTEIHLHOM ITKOJIBI

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

be3omnacHOCTh )XKU3HEIEATEIHLHOCTH

DKOJIOTHS

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHMIUIMHBL (MOIyis) «XHUMHA» OOYyYaroLUiics IOJIKEH
001azaTh CIeAYIOINMHU KOMIETCHIUSIMH:

CrpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUs
JJIEMEHT
KOMIETEHIIUU
OIIK-4 TOTOBHOCTBIO COYETaTh TEOPHUIO U MPAKTUKY JJIS PELIECHUS MHKEHEPHBIX 3a1a4
3Harthb - OCHOBHBIE XUMUYECKHUE MOHATUS, [TOJIOKEHHUS U 3aKOHbI;

- COBpCMCHHBIC HAITPABJICHUA PA3BUTUA HAYUHBIX TeOpHﬁ;
- MECTOABI TCOPETUICCKOI'0 U OKCIICPUMCEHTAJIBHOI'O UCCIICAOBAHNS B obnactu
XUMHHU

YMmeTh - peuiaTh paCYCTHBIC 3aJa9U ITPUMCHUTCIIBHO K MaTCpHUaly ITPOrpaMMBI;
- IPOrHO3UPOBATH BO3MOKHOCTE IPOTEKAaHUA CaMOIIPOU3BOJIbHBIX
MponecCoOB B pa3JIMYHBIX XUMHUYCCKUX CUCTEMAX;

- COUCTAaTh TCOPUIO U MPAKTUKY AJId PCHICHUA MHXKXCHCPHBIX 3a1a4

BJ'I&Z[GTI) - HaBbIKaMU IIPUMCHCHU S OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMEHTAJIBLHOT'O
HCCICI0OBAaHUs B 00J1aCTH XUMUH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUIUTMHBI COCTABIIAET 4 3a4eTHBIX eAHUI] 144 akaj. 9acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTOpHas — 4 akaj. 4acoB

— camocTosTenpHas padora — 36,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

d)opMa aTTCCTalllH - OK3aMCH

AynutopHas s s
KOHTAKTHasi paboTa E £ dopma TeKyIIero
Paznen/ tema § (B axaz. acax) E g‘ Bux . KOHTpOJIA Kon
R — : S ©|CaMOCTOATEILHOR [ yONeBaeMOCTH H | oo
@) 2 5 paboTHI MIPOMEKYTOYHOM
Tlex. mab. | MpaKT. = aTTecTalyy
3aH. 3aH. | O &
1.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- perieHne JTabopaTOpHOI
1.1 Xumuueckas TepMOTHHAMHUKA 6 6/41 6 ,I[OMaH.IHeI‘O. paGoTEL OIIK-4
3amanug Ne 1; JomarrHee
- 3aganue Ne 1.
camoctosTenbHoe | TectupoBaHue.
U3ydeHHEe y4eOHOM
U Hay4yHOH
JUTEPATYPBI.
- oopmieHHE
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.2 XuMnueckass KHHETHUKA 1 4 4 6 AOMAILHCTO paGoTEL OIIK-4
3agaHus Ne 2; Homaninee
- 3aganue Ne 2.
camoctosTenbHoe | TectupoBaHue.
U3ydeHHe y4eOHOM
Y Hay4HOU
JIUTEPATYPBI.
- oopmieHHE
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- perieHne JTabopaTOPHOI
1.3 PactBOpHI 8 8/41 6 JIOMAIIIHETO paGoTEL OIIK-4
3aganus Ne 3; JomarrHee
- 3ananue Ne 3.
camoctosiTenbHoe | TectupoBaHume.
U3yueHHe y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




- oopmieHHE

Hroro no JAUCHUIIIINHE

oT4eTa Mo
nabopaTtopHoOn ammra
pabore; N
1.4 TucriepcHbIE CHCTEMBI 4 4 6 - AabopatopHoi OIIK-4
CaMOCTOSITEIbHOE pagotL..
.| Tectupopanue.
U3ydcHHEe y4eOHOMH
U Hay4HOH
JUTEPATypBI.
- oopmieHHE
oTYeTa Mo
nabopatopHoOn
paborte; 3amura
15 - pelieHHe nabopatopHoOn
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 4 421 6 JIOMAIIHETO paGoTEL OIlK-4
N —— 3amanus Ne 4; Homaninee
- 3amanue Ne 4.
camocrositenbHoe | TectupoBaHue.
U3ydceHHEe y4eOHOMH
U Hay4HOH
JUTEPATYPEI.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- pelieHue 1a00paTOpHOI
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 8/41 6,3 ,Z[OMaH.IHeI‘O. paGoTEL OIlK-4
3amanug Ne 5; JomarrHee
- 3aganue Ne 5.
camoctosiTensHoe |  Tectupopanue.
U3ydeHHEe yIeOHOM
U Hay4HOH
JUTEPATYPEI.
Hroro no pazaeny 34 |34/141 36,3
Hroro 3a cemectp 34 |34/141 36,3 SK3aMeH
34 |34/141 36,3 SK3aMeH OIIK-4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMITIMHAPHOM JIOTHKE, OCYLIECTBIISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJbTALMM, I'IE TEOPETHUYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYJIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XHUMUS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peaan30BaTh METOJ MPOOJIEMHOTO OOYYeHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALUH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJATCS JIEKLMHU-BU3YAIU3AI[H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOIro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHuall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbBIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHH MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MEXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJIOB: CTaTUYECKas Mapa, JUHaAMHUYecKas Iapa,
BapHallOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro o00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOpMyJIUpYyOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXCsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIE
(bopMBl y4eOHOH NEATETHHOCTH: BBIMOJHEHHUE JOMAITHUX 3a/JaHUH, 3aBeplIeHre 0(OpMIICHUS
1a00paTOpHBIX pabOT, NOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIONOJHUTEIBLHOIO
MaTepuajga Mo y4yeOHMKaM M MocoOusM, YTEeHHE M MpopaboTKa HaydyHOH JHUTEepaTyphl B
o6ubnuorteke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
UTOrOBOM arrectaruu.CaMocTosITeNIbHas paboTa o0yJaronuxcsl JTOJbKHA OBITh HalpaBiieHA Ha
3aKpeIUIeHUs] TEOPETUUYECKOro MaTepuaia, U3JI0’)KeHHOTO Iperno/jiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Tpu npoBeneHnn pyOe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMU
nepesl MpenoJiaBaTesieM, SIBISIFOTCS: BBISBICHUE CTENEHM IPAaBWJIBHOCTH, O0beMa, TIIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BBISBIEHUEM CTETEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUH U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu KoHTpOJs. OOydaronuMes MpeIaraloTcsl TeCThl M 3a7a4d B AJICKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYIAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIN3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

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



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (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: 14.10.2019). - 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. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
noctymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munrypuna
; Marauroropckuit roc. Texumueckui 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: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHna ; Marautoropckuii roc. rexunueckuii yu-T um. I'. 1. Hocoa. - Marauroropck : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

3. Konsaga, JI. I'. OxucinTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI JIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaaa, D. P. Mymuna ; MI'TVY. - Marautoropck : MI'TY, 2015. - 58 ¢. : u.,
TabJI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYESCKHIMA
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: 22.10.2019). - MakpooObekT. - TeKCT : 3JICKTPOHHBIHA. -
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.: Beic. mk., 2007.- 557 c.: . - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIM.

6. Kpartkmii cnpaBoyHuMK Qusnko-xumuueckux BenmumunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasnens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YU€OHBIX 3aBeIeHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4HO-TeXHUYecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO IUCHUILUIMHE «XHUMHS» Uisi 00ydaroluuxcs BCEeX HalpaBICHUN
NOJArOTOBKM W  CHeUuajbHOCTEH 1nHeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruutoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOAWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHONW PadOoThl MO AMCUUIUIMHE «XUMHs» i1 00ydYaroOMIMXCsl BCEX HaIpaBICHUI
MOJrOTOBKH U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHutoropckuii roc.
texunyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIM.

3. Komsma, JLI. CkopocTh XHMHUYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckre ykasaHus K JabOpaTOpHbIM paboTaM MO0 AMCHUIUIMHE «XUMHUS» IS
00y4aroIIMXCcs BCEX HANpaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOydenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnueckass kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAaMOCTOATEIbHONW pabOThl MO JUCHUILIMHE «XHUMHUS» I 00y4yaroluxcs BCEX
HAMpaBJICHUH MOJrOTOBKHM M CIeIHaibHOCTeH Bcex ¢opm obyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocosa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0paTOpHBIM paboTaM o
JUCHUILTUHE «XUMHUSD I 00Y4aroIIMXCsl BCEX HANpaBICHUM MOATOTOBKH M CIIEUAIbHOCTEN
Bcex Gopm ob0yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TEXHUYECKUN YH-T
uM. I'. 1. Hocoa. — Maruautoropck : MI'TY um. I'. . HocoBa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckasi pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
JUCHMIUIMHE «XHUMHUS» UId  O0OYyYaroIIMXCS IO BCEM HAlpaBICHUSIM IOJATOTOBKU U
crienuanbHoOCTsIM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAMYECKHE YKa3aHUs K JabopaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JL.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — MarauToropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUTHHE «XUMHUS» Uil OOYYaroIIMXCs BCEX HaIpaBICHHUI
HOATOTOBKH MW crenuanbHocTeld Bcex ¢opm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
MarnuTtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. N.
Hocoga, 2020. — 10 c. — TekcT : HenmocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcs 0 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuili roc. texuudeckuit yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. — 41 c¢. — Tekcr : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECChl: METOJMUYECKHE YKazaHUs K
nabopaTopHON pabOTe MO MUCHUIUIMHE «XHUMHS» IS 00yJaromUXCsl TI0 BCEM HaIpaBICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonona;
MarnuTtoropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. W.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpamMmmHoe o6ecnneuenne

HaumenoBanue .
o Ne moroBopa Cpok aeiCTBUS JIUIICH3UN

MS Windows 7
Professional(uis  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional
7Zip CBOOOIHO pacIpoCTpaHIeMOC OECCPOUHO
FAR Manager CBOOOIHO pacIpoCTpaHsIeMOe OECCPOUHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «IBUC»
HanmonansHas nH(GOPMaAIMOHHO-aHAIUTUYECKAas
cucrema — Poccumiickmii  ummgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PHUHI)
ITouckoBass cucrema Axagemus Google (Google
Scholar)
WNu¢popmannonHas cucrema - Enunoe okHO J0CTyma K
MH(MOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

®denepabHOE roCyapCTBEHHOE OrOJKETHOE

yUIpeXKICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTU

Poccuiickas locynapersennas Oubmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

OnexTpoHHble pecypebl oubnmoreku MI'TY um. I'.U. http://magtu.ru:8085/marcweb2/Default.asp
HocoBa ] ]

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TMCIUTILITHHBI (MOLYJIs1)

MartepuanbHO-TeXHHUUECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUH JIeKIUMOHHOro Tuma. OcHaleHue:
MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, ITepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHble aymuTOPHH IS TPOBEJCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAIUM, TEKYIEro KOHTPOJIS M MPOMEXYTOUHOM aTrectanuu. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTUBbl, HarnsaHeie
MaTepHalbl: TAOJIUIIbI, CXEMBbI, TJIAKaTHI.

[Tomemenust st caMmocTosTeNbHOW paboThl oOydarommxcs. OcHamenue: [lepcoHanbHBIC
kommbioTepsl ¢ makerom MS Office, Beixomom B HHTEpHET M € JOCTYNIOM B JIIEKTPOHHYIO
nH(pOPMaITMOHHO-00pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

[Tomemienust Ay XpaHeHUs1 U NPOPUIAKTHIECKOTO 0OCITYXHBaHUS Yy4eOHOTO 00OpYIOBaHUS.
Ocnamenue: Cremnaxu, cei@bl 1711 XpaHeHHs] yueOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
nabopaTopHOTO 000PYJOBAHUS.



MNPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrositenbHass pabota oOydaromMXcs HOApasfenseTcs Ha ayAUTOPHYIO, KOTopas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U HA IUIAHOBBIX KOHCYJIbTALMSX, U Ha
BHEAYJAUTOPHYIO, INPOMCXOJAIIYI0 BO BpeMs MOJTOTOBKU CTYAEHTaMHM OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHUSI IOMAIIHUX 33aJaHUH.

AymuTopHass caMOCTOsITeNbHAsh paboTa OO0YyYaloImUXCS —IPENnojaraeT IMpOX0XkKIeHHE
TECTUPOBAHUS MO KAKAOMY pa3/ieny AUCUUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U IPAKTUYECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPeOYHOT INIyOOKOro IMOHMMAaHHUS M3Y4EHHOro MaTepuaia. TecTbl
IIOCTPOEHBI €JUHOOOPA3HO: K KaXKAOMY BOIIPOCY INpEAJaraeTcsi 4eThblpe BapUaHTa OTBETOB, Cpelu
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUibHBIX. OOpaboTKa pe3ylbTaTOB OCYLIECTBIACTCS IIyTEM
COIOCTABJICHUS TIOJTYYEHHBIX PE3YJIbTATOB C ITAIOHHBIMH U MPOTEKAET OYEHb ObICTPO. MaKkcuMaIbHOE
KOJIMYECTBO 0aJIOB B KaXk0i Teme Kypca — 10.

BapHaHTbI TEeMAaTHYECKHUX TECTOBbIX 3ananuﬁ AJIsI TEKYIIEro KOHTPOJIsA

XumMuyeckas TEPMOAUHAMHUKA

B Tecrax mo teme «XuMHUYECKas TEPMOJAMHAMHKAY: IIEPBBIE [IECTh 3aJaHUI OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oayuia.

Tecer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaeT:
a) HCXOJIHBIE PEareHThI

0) MPOAYKTHl XUMHUYECKOW peaKuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJHBIE PEareHThl U MPOIYKTHl PEaKIINU

2. TlepBbrit 3aK0H (TIEpBOE HAYAIIO0) TEPMOTUHAMHUKHI MAaTEMaTHUECKH 3aITMCHIBAETCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)

6) K=R/Nj r) AU= Q-W

3. B sk30TepMuveckoil peaxium:
a) SHTAJBINSI PEAKIIMOHHON cucTeMbl oBkImaeTcs (AH > 0)

0) TermoBoit a3 ekt peakiuu otpunarenacH (Q< 0)



B) SHTAJIBITUS PEAKIIMOHHON crcTeMbl yMeHbIaeTcst (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MTOBBILIAETCS

4. CraHgapTHbIE TEIUIOBBIEC AP PEKTH MPUHATO 0003HAYATE:

a) AlUcr B) Q 1015
0) AH°9s r) AHcrt
5. Kakue u3 npuBEICHHBIX PEAKIINNA SBIISIOTCS SHIOTEPMHUECKUMU?
a) 1/2 N+ 3/2 H,=NHjs AH = — 46 K]]x/mMonb
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I/Mob

6. Kakasg u3 HanmucaHHBIX HUXKE pEaKIUil OTBEYaeT TEeIuioTe oOpazoBaHusi okcuiaa azota ( || ) B
CTaHJIAPTHBIX YCIIOBUSAX?

a) 1/2 N,+ 0= NO B) 1/2 No+1/20, =NO
6) N+ 1/20,=NO r) NHz+5/20, =2NO +3H,0

7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) Mo peakuuu :
CuO ¢ + C (rpagur) = CU (¢ + CO (1, mornmoTunock 22 kI TEIIOTHI.

DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735

8. Hua peakmmum  NiO oy + C (pagurn = Ni o + CO (. Ompenenure BO3MOXKHOE HAIPABICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSAX U TpU Temnepatype 627°C.

BemectBo AH®293  (KJI>k/MOIIB) S°9s  (Hx/mMonp*K)
NiO (1 -239,7 38
C (rpadur) 0 5174
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHUs sHepruu ['mO6Oca mMpM CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°Cn Temneparypy Hayajia peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K

9. Kak u3MeHseTCs SHTPOIHUS PU Pa3TIOKESHUN KapOOHaTa KabIHs?



a) YBEJIMYMBACTCS B) HE YMEHbBIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0

10. lanHas peakuus:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O

MO>KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4YecKkasas KHHETHKA

B Tecrax mo reme «XHMHUYECKash KHHETHKAY: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOE 33 aHHS
onenuBarorcs B 0,5 Oajia; mecroe, ceabMOe, BOCBMOE, JIEBITOE U AeCIToe — B 1 Oajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tect Ne 1

1. Paznen xumuu, U3y4aromuii CKOPOCTU U MEXAHU3Mbl XUMUYECKHUX PEAKIIMI, Ha3bIBACTCS
a) XUMH4ecKasi TepMOJIMHAMUKa

0) TepMOXUMHUS
B) XMMHYECKass KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...
a) BpeMsl, 32 KOTOPOE MOJTHOCTBIO PACXOLYETCS OJTHO M3 HUCXOIHBIX BEIIECTB

0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEAareHTOB (MM MPOAYKTOB) PEaKIMU B €AMHUILY BpEMEHH B
equHuIEe o0Bema

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB pEaKLIU K MOMEHTY OKOHYaHUsI peakluu

3. B Kakux egMHHUIIAX BHIPAKAETCA CKOPOCTh XUMUYECKOH peakiun?
1.1
a) MOJIb 1 " C

0) Oe3pa3zmepHas BETMYMHA
2
B) MOJIb" C

4. Ot kakux (hakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUii?
a) OT MPUPOJIbI PEAruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00beMa peakIIMOHHOTO cocy/a



5. CocrossHME  XMMHUYECKOTO  paBHOBECUS  OOpaTHMMbBIX  IIPOLIECCOB  KOJUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIIEHTPALUSMH NIPOLYKTOB peakLuu

0) SHepruei aKTUBHU3aAIUN
B) KOHCTaHTOM paBHOBECHS

6. Kak 3anuceiBaeTcs BBIPAXCHUC IJI1 CKOPOCTH pEAKIIUU
4 NO ot 6 HO0=4 NH3(F) +5 Oz(r)

a) V = kK[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°

7. Kak 3anumieTcst BRIpaKeHHE ISl KOHCTaHThI paBHOBecus peaknuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*

6) Kp = [C][D] / [A][B]
B) Kp = [A][B] % [C][D]

8. Kakoii 0Tpe30k Ha AuarpaMMe IOKa3bIBAET 3HAUEHUE TEILIOBOro 3(PdeKTa peakuu?
a)l _E

; \
6) 2 2

B) 3
1 I 3

v

XOJ1 peakInu

9. YT0 MOXHO CKa3aTh O peakiiu, H300paKeHHOH Ha [uarpamMe K Bornpocy §?
a) HK30TepMHUECKas peaKIus

0) PHAOTEpMUYECKAs PEAKITUS
B) pEaKIis OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBuoBecue peaknuu Fe 30 4+ 4CO = 3Fe + 4CO;,, AH>0
CMeIaeTcs BIEBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IpH MOBBILLIEHUN TEMIIEPaTypPbl



B) IMPpU MOBBINICHUHN OABJICHUA

11. Jinsa peakuun Cyy + 2 H 5 ) = CH 4 () Ipu HeKOTOpPO# TeMrepaType KOHCTaHTa PaBHOBECHs
paBHa 0,8. PaBHOBeCHass KOHIIEHTpAmMs BOAOpoJa paBHa 1,2 Moab/n. BeluuciauTe HCXOAHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

a) 1,2

6)3,5

B) 5,0

PacrBopsI

B tectax mo teme «PacTBOphI»: TEpBOE 3aJaHUC OleHHBaeTcs B 1 0Oaji, BTOpoe, TpEThe,
4eTBEPTOE, IIATOE M MISCTOE 3aaHus - B 1,5 O0asia; ceapmMoe, BOCbMOE, IEBATOC U IECATOE — B
0,5 6amra.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCS B BHJIE

1) 2K'+ S04 = K;S0,
2) Cu?* +S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B r) xsopuaa Hatpus B 300 M 0,2 M pacTtBopa paBHa

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

11 2)2 3)11 4) 13
4. 1na noxasneHus ruaponusa xjaopuaa xpoma (I1I) cnenyer

1) 106GaBHTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIETOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg M BOJIBI, CyMMa
K03 (HULMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOIMAIIMHM PACTBOPEHHOTO BEUIECTBA — ATO

13 2) 4 3)5 4) 6

6. PactBopuMocTh OKcanata cepebpa pasra 3,27-107° r/ 100r H,O. Omnpexenute MpoM3BeIcHIE
pactBopuMocti Ag2C204

1) 510" 2)1,16:10°  3)10,7.10° 4)2,31.10°°

7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE



1) Macchl BemecTBa K Macce BOJIBI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BeIecTBa K Macce pacTBopa

4) KoJMuecTBa BEIIECTBA K 00bEMY pacTBOpa

8. K c1abbIM 351eKTpOIMTaM OTHOCUTCS ...

1) ruapoKCUa aMMOHUS
2) THAPOKCHI Kalus

3) xJIOpUa KaabIIHs

4) MapraHioBas KucJioTa

9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHMX COJI€M MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpELy.
[IpuuuHOii 3TOTO SIBNISAETCS ...

1) osnektponus coneit

2) JUCIPONOPIIMOHUPOBAHUE COJICH
3) rumpatupoBaHUE CoJiei

4) ruapoaus conei

10.3nauenne PH uumcToii Boasl npu 25°C cocrasiser

1)1 2)7 3)0 4) 10

Marnurtoropckuii Texuudeckuii yausepceuret um. I.J11.Hocosa

JAncnepcHblie cHCTEMBI

B tecrax mo Tteme <<I[I/ICHepCHI)Ie CUCTCMBD»: IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA

OLICHUBAIOTCA B 1 6ann; IIATOC N HICCTOC 3aJlaHUA - B 3 famna.

4.

Tect Nel

VKaxXuTe pa3Mepsl 4aCTHIl KOJUTOMTHBIX CHCTEM

1)  wmenbie | HM

2)  Gombire 100 HM

3) or1umao 100 um

Kakie WOHBI CIMOCOOHBI BBI3BATh KOATYJSAIHIO KOJUIOW/A, YACTHIGI KOTOPOTO HMEIOT
HOJIOKHUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHUOHBI

3)  moNSpHBIEC MOJIEKYIT

JI7st KaKOTO AJIEKTPOJIUTA MOPOT KOATYJSIIUH KOJUIOH/A C MOJIOKHUTENBHO 3apsDKCHHOMN YacTHIIeH
JIOJKEH OBITh HANMEHBITAM?

1)  xmopua Kaus

2) cynbdar Kanus

3) optodocdar kanus

Murieria 307151 UMEET CTPOCHHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabunmzaropa?

1)  xmopun xene3a (111)



2) Bom;a

3)  rUApPOKCHI Kaus

[Tpu B3zammoperictBur 20 ma 0,001H wutpara cBuama (1) ¢ 10 ma 0,02H cynbdara xamus
oOpasyertcs 301 cynbdara ceunua (l1). K kakomy 31nexTpony J0KHBI IepeMemaTbCsl YaCTUIIBI
JMCTIEPCHO (pa3bl pH eKTpoIu3e?

1)  HaxomATCs B COCTOSHHU IMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHony

B nBe xon0Ob1 HanmuTo 1o S0 MIT 301 THIPOKCHAA kene3a. Jiist Toro 4ToObl BBI3BaTh KOATYIISAIIUIO
307151 TOTPEOOBAIIOCH 100aBUTh: B IepByI0 — 5,3 M1 1H pactBopa xmopuna kanus; B npyryro — 18,7
mi 0,001H pactBopa ¢ocarta HaTpus. BerarcauTe mopor Koarymisiuy KaXKI0ro JIEKTPOJIUTA.

OKHCIUTEITbHO-BOCCTAHOBUTEIbHBIE NMpoueCcChI

B Ttecrax mo temMe «OKHCIUTEILHO-BOCCTAHOBUTEILHEIC npouecCol»: MEpBOC, BTOPOC, TPCTHE,

YCTBCPTOC U IIATOC 3aJlaHHA OLUCHUBAKOTCA B 0,5 68.J'IJ'Ia; mecrtoe — B 1 6ann; CCIbMO€C U BOCBMOC — B 2

Oauta, a 1eBsTOE — B 2,5 OasUIoB.

Teer Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...

1) yBeaMYMBAaeT CBOKO CTEICHb OKUCICHHS
2) TPUHHUMACT JICKTPOHBI
3) oTmaer CBOM JJIEKTPOHBI
2. Ilporniecc BOCCTaHOBIICHUSI HIMEET MECTO B ClIydae, Korja ...

1) HeiiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B MOJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUKE peaknii kK OBP nucnponopiiroHpoBaHus NPUHAIJIEHKHUT ...

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEISAM OTHOCATCH ...
1)  Mertamibl, BOAOPO, YIIEPOT
2)  aKTHBHbIC HEMETAJUIBI
3)  DIEMEHTHI, HaXOAIINECS B CPETHEH YaCTH TIEPHOANIECKOM CHCTEMBI

5. CreneHn OKHMCTICHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...

1) a)-2,6)-2
2) a)-2;6)+2
3) a)-2;0)-1
6. [Iepmanranar kanus B OBP, nporekaronux B KUCIOU cpefie, BOCCTAHABIMBAETCS 1O ...
1)  xarunona Mn?*
2)  manraHar-noHa MnO42
3)  okcuaa mapranmna (1) MnO

7. B peakuuu, mpotekaromieii mo cxeme Cr,S3 + KNO; =2 K,CrO4 + K;SO4 + NO okucienuro

MoABCPraroTCA CICAYIOIMUEC JICMCHTHI ...



1) a3orwmcepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma k03 pHUIMEHTOB B peakinu, TPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma ko3 dunuenron B peaxiun KMnO4 + HC oy = ... paBHA

1) 30 2) 26 3)35

3J1€KTPOXI/IMI/I‘I€CKI/I€ CHUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXMMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN MOTEHIIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) Bonbumana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siemeHta MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcst Ha KaTo/Ie IPH AIEKTPOJIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuCloTa
4) KHCIOpOJ
4. Vxkaxute CyMMy KOI(Q(PHIIEHTOB B ypaBHEHHH 3JIEKTPOIIH3a pacTBopa Hutpara meau (I1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIHMHA  MPOTEKAeT
CaMOITPOU3BOJILHO B MIPSIMOM HaIpaBICHUH?
1). FeSO4 + Cu —...

2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...

6. Bpruuciure Maccy INHMHKA, TOMYYEHHOTO TIPU JJIEKTpoiH3e CcyibdaTa IUHKA, KOTOPBIHA
npoBoawiK B TeueHue 20 cex mpu cuie Toka 1A
1) 2,1-10"
2) 0,05
3) 0,013
4) 6,7-107



7. IlpuBenuTe cXeMBbl SJIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakluH,
NPOTEKAIOMIEH TPU DICKTPOXMMHUYECKOH KOPpO3WH raibBaHomapbl Zn|MQg B CEepHOKHCION
cpeze. B orBete ykaxure cymmy K03(h(GpUIHEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.

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

BHueaynuTopHas camocTosiTenbHas paboTa 00ydYaromuXcsi OCYINECTBISETCS B BHIC U3yYCHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jeiy ¢ MpPOpaboTKoW MaTepuaia; ohOPMIICHUS OTYETOB IO
1ab0paTOPHBIM padOTaM U BBIMOJHEHUS JOMAITHUX 3aJIaHUH.

BapHaHTLI TeMaTHYEeCKHUX JOMAIIHUX 3aJaHUM JJ15 BHeayHHTOPHOﬁ CaMOCTOATEIbHOI pQGOTLI
CTYACHTOB 110 TEMaM

Jlomammuee 3aganue Ne 1

no TreMe «XuMHu4yecKas TCPMOAUHAMHKA»

B JOMAaIIHEM 3alaHUHU 110 TEMEC «XI/IMI/I‘ICCKZUI TCpMOIH/IHaMI/IKa))Z HepBaﬂ 3a1a4a OLICHUBACTCSA B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3amaya Nel

Jisa peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpaBIICHUE
CaMONPOU3BOJIBHOTO TEUEHUSI PEAKIIMU MIPU CTaHJAPTHBIX YCIOBUSX U npu  Temmneparype T = 927 0C,
€CJIM TETUIOBOU 3(P(HEKT peakiuu 10 3aJJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIIEIACTCS
WU TIOTJIONIAETCS DHEPrUsl B XOJ€ peakiuu; O) MPUYMHY HAWIECHHOTO WM3MEHEHHUsSI SHTPOIIUH.
Paccunraiite TeMiepaTypy Hadaja peakyH.

3amaya No2

Beruncnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH); () + CoH; (1), moIB3ysCh
CTaHJapTHBIMH TEIJIOTaMU 0Opa30BaHUs pearupyromux BemecTB. CKOIBKO TEIIOTHI BBIACIUTCS WU
MOTJIOTHTCS TpU oOpazoBannu 2,24 1 CoH,?

3amaga Ne3

ITo TepMOXUMHUYECKHM YPaBHEHHAM pACCUUTaiTe TEMI0BOM dPEKT pEaKIHH:
Hyy + COz )= CO ( + Ha Oy. TepmoXxuMuUecKue ypaBHEHHS:

a) H, o T 15 0O, ™= H,O (™) AH =-241,9 x]Ix;

6)2 CO @ T O, ™= 2 COy () AH =-566,2 k]I x.

Jlomainee 3aganue No 2




0 TeMe «XUMHUYeCcKass KHHETHKA

B nomamaem 3agaHuu mo TtemMe «XHMMHUYECKas KMHETHKay: IepBas 3ajada oneHuBaercs B 1,5
Oaia; BTopas — B 0,5 6ajuia; TpeThs, YeTBEPTas U msaTast — B 1 Ga.

3amaya Nel

Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemectB paBHbL: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 m3MEHHUTCS
CKOpOCTh MpsMou peakuuu, korjaa npopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peakiuu, €CIIU YBEINYUTh JaBIICHUE B CHCTEME B JBa pa3za?

3amaya No2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKLIUIO IIPH TEMIIEPAType
200 °C, ecin TemuepaTypHblit KO9(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIBKO pa3s H3MEHHTCS
IIPHU ATOM CKOPOCTh pEaKIiu?

3amaya Ne3

Haiinure HayanbpHbIe KOHIICHTPAIMH UCXOHBIX BELIECTB U KOHCTAHTY PAaBHOBECHS PEaKIHHU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPAIMU PEArMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaya Ne4

Hus peakumonnoi cucremsl: CO y + HoO yp = COz (y + Hy () HavanbHble KOHIEHTpalMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBeCHs paBHa 1,45.

3agada Ne5
Beripasute yepe3 KOHIECHTPALWH PEareHTOB KOHCTAHThI PABHOBECHS CIICIYIOIINX PEAKIIHii:
Nag + 3 Hag = 2 NHa, AH = 92,2 xJIx;
COyr) +C =2 COq), AH =+160,5 xJIx;
COwm +Hz0r =CO2 @ + Haw, AH=-41,1 kllx.

Vkaxure HaIlpaBJICHUC CMCHICHUSA XUMHUYCCKOTO PABHOBECUSA 3THUX peaKuHﬁ: a) IpUu NOHUXKCHUUN
TEMIICPATYpPhbI, €CJIN OaBJICHUC ITOCTOSHHO, 6) IprU MNOBBIICHUW MOABJICHHUA, C€CJIWM TCMIICPATypa
IIOCTOsHHA.

Jlomainee 3aganue Ne 3

no reme «PacrBopbn»



B nmomammnem 3amanuum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThid W TATas 3aJadd
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arna.

3amaga Nel

B xakom o0beme BojibI ciieayet pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 1/MA?

PaccuunTaiiTe: a) MaccoByrO JI0JII0O BeHIeCTBA B pPacTBope; 0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya No2

3aKoOHYHUTE MOJICKYJSIpDHBIC W HAIIMIIHUTE COKPAIICHHLBIC HMOHHBIC YPABHCHUA peaKI_II/Iﬁ
B3aHUMOJICHCTBHUS CIICOYIOIUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,S0; —

Sb(OH); + NaOH —

3amaga Ne3

CocraBbTe MO J1Ba MOJICKYJIIPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba®* + CrO; — BaCrOy;

NH;* + OH — NH4OH;

ZnS + 2H' - zZn** +H,S

3amaua Ned

Beraucnure pH 0,05M pactBopa cepHOM KHUCIOTHI.

3amaua Ne5

Kakue u3 cinenyromux conei moasepratorcst runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIDHBIE ypaBHEHUs THAPOJIHM3a COOTBETCTBYoUMX coneil. Kakoe 3nauenue pH (<
Win> 7) AIMEIOT PaCTBOPBI ATHX CONEH?

3amaga Ne6



Haiimure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEIMHEHHUSL.

Jlomamnee 3aganue Ne 4

no TeMe «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon>

B JOMAIIHEM 3alaHUHU 110 TEMEC «OKI/ICHI/ITCHBHO'BOCCTaHOBI/ITeJIBHbIC Hpoueccm»: HepBaﬁ 3a1a4da
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; TpeThs — B 1 Oa.

3amayga Nel

[TonGepure KOA(hGUIUEHTHI B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM.
VYKaXHuTe THIT KQXKI0H PEAKIIUH.

Paccuuraiite QJICKTPOABWIKYLIYIO CHIIY W OHPCACIWUTC HAIPaBJICHUC CaMOIIPOU3BOJIBHOT'O
IIPOTCKAaHUA HepBOI;’I pC€aKnuu IIpu CTaHAAPTHBIX YCIOBHIIX, HCIIOJIb3Y: 3HAa4YCHUA
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIBHBIX ITIOTCHIMAIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H;O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O
NH;ReO, +H, — Re + NH; + HO

KBrO — 0O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITNMN:
KMnO; + NaNO; + HO —

NaCrO, + H;O, + NaOH —

Bi(OH); + Na;S$;0s3+ NaOH —

Bi.O; + C —

Mg + HNO3 pass) —

3amaua Ne3

Hanbl nBe okuciutenbHO-BocctaHoBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tonp3ysick TaOMUIECH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTCHIIMAIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykazanHou cpene (HNOs3). Paccuuraiite 3HaucHHe
AJIEKTPOJBHKYILEH CHIIbI PEAKIUH.



Jlomamnee 3aganue Ne 5

Imo TeMe «3JICKTp0XI/IMPI‘leCKI/Ie CHUCTEMBI»

B nomariaem 3a1aHuu 10 TeMe «DJIEKTPOXMMHUYCCKHE CUCTEMbI»: TIepBast 3ajada OlCHUBACTCS B
1 Gam; BTOpas — B 1,5 Gamna; Tpeths — B 2,5 6amia.

3amaga Nel

CocTaBbTe 3JIEKTPOHHO-MOHHBIC YPAaBHEHHS OJIEKTPOIHBIX MPOIECCOB M MOJIEKYJISIPHOE
ypaBHEHHE TOKOOOpA3yIoOIel peakiiy, MPOTEKAIoIIeH Mpu paboTe TalbBaHUYECKOTO 3JIEMEHTA
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHHYECKOr0O 3JIEMEHTAa MPH CTaHIAPTHBIX
YCIIOBHSIX.

HpI/IHHB INoTeHUIMAaJl aHOJda PABHBIM CTAHAAPTHOMY 3HAYCHUIO, pacch/ITaﬁTe KOHOCHTPAIUIO

KaTHuOHOB MC€TaJlJIa B KATOJAHOM paCTBOPC, IIpU KOTOpOfI SI[C TaJIbBAHUYCCKOTO 3JICMCHTA YMCHBIIUTCS
Ha 0,02B.

3amaga No2

[IpuBenute cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISpPHBIE YPaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU JIEKTPOXUMHUYECKOH Koppo3uu rajgbpBanonapel Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQ)KHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UH B KHUCIOW cpene 3a 20 MHH, €ClId CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJIIPHOE YPAaBHEHUE PEAKIUU, IIPOUCXOIAIIEH IIPH DIIEKTPOJIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METallla, MOJTYYSHHOTO Ha KaToJe TMPH JIIEKTPOIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAWIN B TeueHHH | 4. BeIXoa MeTaiia mo ToKy coctaBui 85%.

Vkaxure BO3MOKHEIE MNPUYIUHBI YMCHBIICHUS BbIXOJAda MCTAJJIa IO CPABHCHHUIO C PACUCTHBIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOAUHAMHUKA»

1. OCHOBBI XUMUYECKOU TCPMOANHAMUKU: ITOHATHEC CUCTCMbI, BUJIbI CUCTCM.
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TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabota. Teriora.

[TepBbIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DHTanbnus Kak (QYHKIUS COCTOSHUS CHCTEMBI. DHTAJBITNS 00pa30BaHMsI BEIIECTBA.
TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTopbl, BIMAIONIME HAa TEIUIOBOH A(hdekT
XUMHUYECKOW PEaKIUU.

Tepmoxumusi. 3akoH ['ecca.

CrnenctBus U3 3akoHa ['ecca.

DOHTpoMNuUs Kak GYHKIHUS COCTOSHUS CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

Tpernil 3aKOH TEPMOIUHAMUKHU.

Ouneprus ['m60ca.

Hanpagnenue caMonpou3BOIbHOTO MPOTEKAHUS XUMUUECKUX PEAKIIUMA.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETUKA»

Xumunyeckast KuHeTuka. CKOpoCTh XUMUYECKOM peakluu U METO/bI €€ PETryJINPOBAHMSL.
BriusiHue KOHLIEHTpaK Ha CKOPOCTh XUMHUYECKON PeaKkLy (3aKOH JEHCTBYIOIIUX MACC).
Bnusiaue Temmepatypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEPreTUUECKas Juarpamma.

Kpusas Maxkcgenna — bonbiimMana. DHepreTuueckuii 0apsep.

Karanuruueckne CUCTEMBI.

BimmstHue karanusaropa Ha CKOPOCTb XMMUYECKON PEAKIUU.

['oMOreHHBIi U reTepOreHHbIN KaTaJln3.

KonebarenbHbie peakuuy.

Xumnueckoe paBHoBecue. OOpaTumble 1 HEOOpPATUMBIE PEAKLIUH.

KoHcTanTa XMMHUYECKOr0 paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BnusiHue KoHIIEHTpaluy, JaBiIeHUs U TEMIIEPATypPhI.

®da30BbIE PABHOBECHS.

®da30BbIe AUArpaMMbl JJis1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpO.]II)HbIe BOITPOCKHI IO TEME «PaCTBOpI)I»

[TonsiTue pactBopa. PactBopumoCTh BemecTBa. PacTBOpuMOCTh rasa.

PactBopbl. CnocoObl BBIpaXEHHS KOHIIEHTPAlMM pacTBOPOB (MaccoBas [J0Js, MOJspHas
KOHIEHTpALsl, MOJISIpHAsl KOHLEHTpaLKs SKBUBaJIEHTa, MOJIbHAS JIOJISl, TUTP).

Konnurarusasle cBolicTBa pacTBOpoB. MneanbHblil pacTBop.

3axonsl Payns: | (Tonometpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

Kuci10THO-0CHOBHBIE B3aMMOJIEHCTBHS BEIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMM AppeHnyca. OCHOBHbBIE MOHATUS U IOJIOXKEHUS TEOPUH
Appennyca.

Jucconmanuss KHUCIOT, OCHOBaHUN W COJIEH C TOYKHM 3pEHUs HOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIUTHI.

Jucconmanus ciadbix 31eKTpoianToB. KoHcTaHTa Aricconuaiim.
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3akoH pazbasieHuss OcTBagbia.

Peakuuu noHHOTO 0OMEHa MEXIY 3JCKTPOIUTAMHU (HA MpUMEpe peakuuii oopa3oBaHus caaboro

AJICKTPOJIUTA, OCA/IKA U Ta3a).

IIpousBeneHne pacCTBOPUMOCTH.

HonHoe npousBeaeHue BoJbl. BogopoaHblil U IHIpOKCHIIBHBIA OKA3aTEeNH.
I'mpponus coneit. TUIbI rTUAPOIN3a COJICH.

KonnyecTBeHHbIE XapaKTEPUCTUKU MpoLiecca MMIPOIN3a.

@®axTOophl, BAUSAIOLIUE HA IPOLIECC THAPOIN3A.

KoHTpoJibHbIe BOonpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecH. JlUCiepCHBIE CUCTEMBI.
Hucnepcuocts. Kimaccudukanum qucrepeHbIX CHCTEM.
Konnonansie pactBopsl. JInopuiibHbie 1 110()OOHBIE KOJIIOUIBI.
Crioco0b! moTydeHus KOJUTOMTHBIX PACTBOPOB.

CrpoeHre KOJUTOUIHBIX YacTHULl.

IIpaBuno ®dasuca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOMIN3aTopBhl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanus KOJUIOUIOB.

Koarymsanus KOJuIOMAHBIX PACTBOPOB AIEKTPOJIUTAMHU.
[Tpasuio lynbie — INapau. Koarynupyroimas cnocoOHOCTb.
OnTuyeckue cBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.
DIEKTpUYECKHE CBOMCTBA KOJUIOUJHBIX PACTBOPOB.

KOHTpOJILHbIe BOIIPOCHI IO TEME «OKHCINTENBLHO-BOCCTAHOBHTEIbHBIE

MPOIECCHI»

OCHOBHBIE TTOHATHSI TEOPUU OKUCITUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE CBOMCTBA BEIIIECTB.

Baxaemme oKMCIMTETN H BOCCTAHOBHUTEITH.

THUIBI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKINH (IPUMEPHI).
OKHUCINTEILHO-BOCCTAHOBUTEILHBIN TOTEHIIHAIL.

Ypasnenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.
Hanpasnenue 0KUCIUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

SHCKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmbnxaunﬂ SJICKTPOXUMHNYCCKUX ITPOLCCCOB.

DNIEKTPOXUMHUYECKHE MTPOLECCHI, TPOTEKAIOIIUE HAa FPAHULIE Pa3iesia «MEeTalll — pacTBOP».

I"anpBannveckuii anemeHT Jlanuams — Skoowu.
DIIEKTPOABMKYIIAS CUJIA TATbBAHUYECKOTO 3JIEMEHTA.

I/ISMepeHI/IC QJICKTPOAHBIX IMOTCHIUAJIOB. Psan CTAHAAPTHBIX J3JICKTPOAHBIX TIMOTCHIHUAIOB.

CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX IMOJIOXKEHUEM B PSIIy HAMIPSKEHUH.
VYpasuenue HepHcra.



© o~

11.

12.
13.
14.
15.
16.
17.
18.
19.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTomHbIE M aHOIHBIE TPOLIECCHI.
OO6benuneHHbIl 3aKoH Papanes. Beixos 1o Toky.

Koppozus metamnos. Knaccudukaiys Koppo3nOHHBIX TPOIIECCOB.
XuMuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKAsE KOppo3usa. AHOJHOE OKHCIEHHE MeTajlla U KaTOJAHOE BOCCTAHOBJICHUE
OKHUCJIUTETIS.

[Tpumepsl KOPPO3UU B KUCIION cpejie M aTMOChEPHON KOPPO3UH.
CKopocTh KOppO3uH.

3almuTa METaJIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUECKUE CITOCOOBI 3alIUTHI OT KOPPO3UU METAILJIOB.
XHUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.
XVUMHUYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPHI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.



IMPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJid MpoOBEeACHUSA l'lpOMe)KyTO‘IHOi/i aTrrecranmuu
HpOMe)KYTO‘IHaH arrecragus umeer O CIbIO OIIPECACIINTD CTCIICHDb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘-ICHI/ISI IO JUCHMIIIIMHE 3a OHpel[eJIeHHBIfI nepuon 06yqu1/151.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTeCTAlMU:



CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[TnaHupyemble pe3ysbTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBIO COUYCTATh TCOPHUIO U IPAKTUKY JJIA PEIICHUA HWHXXCHCPHEBIX 3a1a4

3HaThb

- OCHOBHBIC XHMMHWYCCKHUC IIOHATHA,
ITIOJIOKCHHSA U 3aKOHBI,

- COBPEMECHHEIC HaIpaBIICHUS
Pa3BUTHUS HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAILHOTO MCCIICI0BAHUS
B 00J1aCTH XUMUH

Hepeueub meopemudecCKux 60npocoeé K IK3ameny.

16.
17.

18.
19.
20.
21.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMUYECKHUX MPOLECCOB.

OHranbnus. 3akoH I'ecca u cieAcTBUS U3 HETO.

OuTponus. YpaBHeHue bonbiimana. BTopoii u TpeTuil 3aKoHbl TEPMOJANHAMUKH.

Oneprus ['m66ca. HanpapiieHUs! XUMHUECKUX TIPOIIECCOB.

Xumnueckass kuHeTHka. CKopocTh XUMHUYecKor peakuuu. CpenHss U UCTHHHAs CKOPOCTU
peakuuu. Kunetnueckas Kpupasi.

CKOpOCTb peakiMy U METOJIbl €€ peryIupoBaHMsL.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

DOHeprust akTUBalMKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHeHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanuTHYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kaTanuTHUEeCKHE CUCTEMBI. | eTepOreHHbli KaTaius.

. XuMu4ecKkoe paBHoBecHe. KoHCTaHTa XMMUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro pasHosecus. [Ipunuun Jle llarense.

. PactBopsl. CriocOOBI BBIpaXEHUsI KOHIIEHTPAIIUU PAaCTBOPOB.

. PactBOpHI 3nekTponnuToB. CTENEHb U KOHCTAHTA JEKTPOJIUTHUUECKOW TUCCOIMAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumarust KUCIOT, OCHOBaHUH, colieil. AM(pOTEepHBIE 2TEKTPOIUTHIL.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YcCaoBHE OOpa3OBaHHs M PACTBOPEHUS
OCaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'uaponus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cuctemsl. Knaccudukanus. Jlnopunpabie 1 TH0POOHBIE KOJUTOUIBI.

CTpoeHune KOJUIOUIHBIX YacTHII.




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIINU

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeaCcTBa

22.
23.

Koarynsuust KoJTOMAHBIX paCTBOPOB.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC CBOMCTBa
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.
DJIEKTPOXUMHUYECKUE cUCTeMbl. 3akoHbl Dapanest. DNEeKTPOIHbINA MOTEHIUA.
["anpBannyeckuii anemMeHT Jlanusms SIkoou.

DJIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [I[prumeHeHue 351eKTpoimnsa.
OnexTponan3. AHOIHBIA M KaTOAHBINA MPOLIECCHI NMPU 3JIEKTPOIU3€e pacTBOpoB. IIpumenenue
AJIEKTPOJIU3a.

28. Koppo3sus. Bujasl koppo3un. Crioco0bI 3aIUTH METAIOB OT KOPPO3UH.

BEIIECTB. Knaccudukanus

24.
25.
26.
27.

YmMmern

- pewiatb  pacyeTHbIE  3a/a4u

IIPUMCHHTCIILHO K Marepuairy

MIPOTrPaMMBbI;

- IPOrHo3vpoBarb BO3MOXKXHOCTbH
MMPOTCKAHUSA CaMOIIPONU3BOJIBHBIX
mponeccoB B Ppa3JINYHBIX

XUMHUYCCKUX CUCTEMAX,

- COUYCTaTh TCOPHUIO U NPAKTUKY JISA
peUICHUS MHKCHCPHBIX 3a1a4

Hpumepnble npakmuuecKkue 3a0aHus 015 IK3AMEHA:

1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C rallbBAHHYECKOTO IJIEMEHTa, €CIM KOHIICHTPAIUU
3 2+
noHOB MeTaiioB paBHbL: [Al°]=0,001 mons/m, [Co~ ]=0,1 mMonb/m.
2. Hanmucatp MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakiuii ruaponu3a coieid: KsPOys; NaSOy;
ZnC|2.
3. 3aKOHYUTH YpaBHEHHs peaKlii, HAMMCAB UX B MOJIEKYJISIPHOW U MOHHOM opmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mit. Paccunraiite: o(Ca(OH)2); Cyp; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HyO —.

6. HamucaTh SJEKTpOHHBIC ypaBHEHHUsS ODIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOH
TOKOOOpa3yromeil peakiuu, BeIYHCIUTh DJ[C ralibBaHMUYECKOTO AJIEMEHTa, €CIH KOHIEHTPAlUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHUUTH YpaBHEHUs peaKIHii, HAMKUCaB UX B MOJIEKYJIAPHON M HOHHOM hopmax:




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIINU

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeaCcTBa

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO4 —.

8. HamncaTh ypaBHEHUS peakiuii THAPOJIM3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO,)3, KCI,
Na,SOs.

9. Hamucath SJEKTPOHHBIC YpPaBHEHHUs OJIIEKTPOJIHBIX MPOIECCOB, YPAaBHEHHE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C raJlbBaHHMYECKOTO JJIEMEHTa, €CIM KOHIICHTPAIUU
+ +
HOHOB METAJJIOB PaBHBI: [Zn2 1=0,01 mounp/m1, [Cu”]=1,0 Moman/m.

10. Cynbdar amromunus Maccoir 36,4 r pactBopuin B 100 r Boabl. [lnoTHOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarp 51€KTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C rallbBAHHMYECKOTO JJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 mouw/11, [AgT]=1,0 Mos/11.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO,4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEpMOANHAMUYECKYIO BO3MOKHOCTB NpoTekaHus peakuuu CaO) + 2 Co) =
= CaC;y () + CO(p), AH; = 460 x/I)x npu crannapTHBIX ycinoBusX. PaccunTaiitTe Temneparypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 Idx/moms-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenute TepMOANHAMHYECKYIO BO3MOXKHOCTD npoTekanus peakimu 2 Cl, (i + 2 H,O0(y) =4
HCl + Oy (1, AH; = 115,6 x/Ix npu cTaHZapTHBIX ycloBHAX. Paccumraiite Temmeparypy Hadaia
peakiuu, ecau S(Cl2)=223 [Ix/monb-K; S(H,0)=189 [lx/mons K; S(HCl)= 187]1x/momnb-K;
S(02)=205 JTxx/moab-K.

16. Hantmcatb ypaBHEHUsI peakiuii ruiposnsa B MosekyasipHoM 1 nonHoM Buze: CrCls, NaNOg,
K2COs.
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KOMIICTCHIINU

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeaCcTBa

17. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:

KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HyO —.

18. I'omorenHas peakuus mporekaer no ypaBHeHuto H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpalus Bojopoaa 2,1 moub/n, moma 1,5 monp/n. Bo CKONbKO pa3 U3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuiu 160 1 xnopuna xenesa (I1I). [ImoTHOCTh MoONy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYI0 BO3MOMKHOCTb IMpoTeKaHUs peakuun CS; () +3 Oyp=
=CO; (1 + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIapTHBIX YCIOBHsX. Paccuuraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 x/mons-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauanbHas koHIEHTpaus Bo1opoaa
2 Momw/m, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS] CKOPOCTh PEAKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTb IIPOTEKAHUS peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (), AH; = -890 k/I>x npu cTaHIapTHHIX yclIoBUsAX. PaccunTaiite Temmeparypy
Havana peakiuu, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

23. HayanbHble KOHLIEHTPAIUU UCXOIHBIX BemecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
passbI 1,8 Mo/ SO, 1 2,4 Moiab/1 Oz. Bo cKoJIbKO pa3 U3MEHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
korja npopearupyet 0,8 mosb/m SO,?

24. B pactBope opTodocopHoit kucnotsl Maccoit 1200 r u munoTHOCTHIO 1,153 /M1 conepxutest
312 r H3PO,. Paccunraiite: ®(H3PO,); Cy; Coxs Cry N(H3PO4) 1 N (H20); T.

Bnanets

- HaBbIKaMH IIPUMCHCHHUA OCHOBHBIX

XUMHYECKHX 3aKOHOB
npodeccnoHaNbHOM A TENbHOCTH;

B

- MPaAKTUYICCKUMU HaBBIKaAMH

TCOPCTUICCKOTO

u

Hpumepnble npakmuueckue 3a0anus 0ns IK3AMeHa:

1. dna peakunn CHy ry + COy () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJICHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH MTPU CTAaHJAPTHBIX YCIOBHSX U Ipu  Temriepatype T :9270C,
ecnd TemmoBo 3¢ (deKT peakiuu O0 3aJaHHOW TeMmIrepaTypbl HE HM3MEHHUTCS. YKaxuTe: a)
BBIJICTISIETCS] WJIM TIOTJIONIAeTCS DHEPIHsl B XOJAE PEaKIuu;, 0) MpUYUHY HAWJIEHHOTO W3MEHEHUS
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oOy4eHus
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IKCIIEPUMEHTAJILHOTO HCCIICIOBAHUS
B 00JIaCTH XUMHUH

sHTponuu. Paccunraiite TemnepaTypy Hayala peaKiim.

2. Belpa3sure uepe3 KOHLEHTPAIMU PEareHTOB KOHCTAHTHI PABHOBECUS CIEIYIOIIMX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplIeHHE CMELICHUS XUMHYECKOIO
PaBHOBECHS TUX pEaKIMil: a) MPU MOHMKEHUH TEMIIEPATypBbl, €CIM JIaBJIeHHE OCTOSHHO; 0) IpH
THOBBILICHUH J]ABJICHUS, €CIIU TEMIIEPATypa MOCTOSHHA.

3. CkonbKO MUJTMIUTPOB 96%-HOrO pacTBOpa CEpHOIl KUCIOTHI C IUIOTHOCTHIO 1,84 1/mMn
notpedyetcs ans npurotosienus 2 i1 0,25M pactopa?

4. Kakwe wu3 cienyrommux coieit moasepratorcs ruaponusy: NapySiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIPHBIE YPaBHEHHUsI THUIPOJIM3a COOTBETCTBYHOIIMX coieil. Kakoe
3HadyeHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUI] MOJTYYEHHOTO 30/ W HaIMIIUTE
(bopMyity ero MULEILIBI.

6. PaccunTaiiTe AMEeKTPOABIKYIYIO CUIy M ONpPENEINTE HAMpaBICHHE CaMOMPOU3BOIHHOTO
MPOTEKAHUS peaxIuu npu CTaHIapTHBIX YCIOBHSIX, UCTIONB3YS 3HAYEHUS
OKHCIIUTEINBLHO-BOCCTAHOBUTENLHEIX ToTeHnnaios H) + H3PO, — J, + H3PO; + H,0.

7. llpuBeauTe CcXeMbl 3JIEKTPOAHBIX MPOLECCOB U MOJIEKYJISPHBIE YPAaBHEHUS pEaKIui,
MPOTEKAIOIINX MPH IEKTPOXUMHUECKON Koppo3uu ranbBaHonapbl  Co/Ni: a) B kucioii cpee; 6) Bo
BIQXKHOM Bo3nyxe. OnpenenuTe yOblTb MacChl aHO/Ia IIPY KOPPO3HH B KUCIIOH cpene 3a 20 MUH, eclin
CKOpocTh Kopposuu coctapmia 0,01 r/4.

8. CocraBbTC QJICKTPOHHO-UOHHBIC YPABHCHUSA 3JICKTPOAHBIX ITPOILIECCOB (aHOI[ HHepTHLIﬁ) u
MOJICKYJIAPHOC YPAaBHCHUC PCAKIINHU, HpOI/ICXO,Z[SIH_ICﬁ IIPpU JICKTPOJIN3C PaACTBOpA COSO4_ Brruncioure
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(dakTHUECKOE KOJIMYECTBO METallIa, IOTy4eHHOro Ha Kkaroje npu snekrponuse Co(NO3z),, eciu
AJIEKTPOJIU3 NPOBOIWIIM B TeueHUH 1 4. Beixoa Metaia o Toky coctaBui 85%. Ykaxure
BO3MOJKHBIE TIPUYMHBI YMEHBIICHHS BbIXO/a METAJIJIA TI0O CPABHEHHIO C PACUETHBIM.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyTouHass arTecTalysi MO JUCHUIUIMHE «XUMHS» BKIIOYA€T TEOPETHUYECKUE
BOIPOCHI, MTO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, MTPOBOIUTCS B hopMme
IK3aMEHa.

DK3aMeH 10 ,HaHHOﬁ JUCHUIINIMHE IIPOBOIUTCS B YCTHOI>'I (bopMe I10 9K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,I[beI M3 KOTOPLIX BKJIFOYACT 2 TECOPETUYCCKUX BOIIPOCa W OJHO ITPAKTUYCCKOC
3aJaHuc.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKOoe M TIyOOKOe 3HaHHE
yueOHOro Marepuasna, CBOOOJHO BBHIMOJMHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOM CIIOKHOCTH.

— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluics IEMOHCTPUPYET CpEeIHUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHATUTHYECKUX OTNIEPaIUsX, IEPEHOCE
3HAHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMI: B X0J1€¢ KOHTPOJIbHBIX MEPONPUSITUN JOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUH, HaBBIKOB, OOy4arolIUiCs
WCIIBITBIBAET 3HAYMUTEINIBHBIE 3aTPYAHEHUS IIPU ONEPUPOBAHWM 3HAHUSMH M YMEHHUSAMM IIPU HX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OIICHKY «HeYA0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaroIMiicss JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuaa, I0MyCKaeT CyleCTBEHHbIEC OMUOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaTbHbIC HABBIKW PEIICHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U OOBSICHEHUSI MH(POPMAIIUK, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHbIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



