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JIner akryaausanuu paboyei nporpaMmsl

PaGouas mporpamMma rnepecMoTpeHa, o0cykaeHa u oxodpena s peamsauuu B 2020 - 2021
y4ueOHOM rojy Ha 3aceqaHuu Kadeapbsl XuMUU

[Tpotoxon ot 01 centsbps 2020 r. Ne 1
3aB. kadeapoi Z’ éé z dé é H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena ans peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3aceaHuu Kadeapsl XuUMHU

[Iporokon ot 20 . No
3aB. kaeapoit H.JI. MensHuk

PaGoyas nporpamma nepecMoTpena, o0cyxaeHa u ogoopeHa s peanuzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl XuMUU

[Ipotokon ot 20 1. Ne
3aB. kadeapoii H.JI. Mensinuk

PaGouas nporpamma nepecMoTpena, oocyxieHa u ogoOpeHa /uis peanu3auuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu kapeapbl XUMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. MensHuk

PaGouas mporpamMma rnepecMoTpeHa, oocykaeHa u ogodpena s peanuzauuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu kapeapbl XuMUU

[Tporokon ot 20 r. No
3aB. kadeapoii H.JI. Mensinuk




1 Iesiu ocBOEHMS TN CUMIJIMHBI (MOYJIs1)

[{enssMu OCBOEHUS TUCITUTIIIUHBI « XUMHUS sIBIsETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUKW B OOJIACTH COBPEMEHHOW XHMHH, BKIIIOUAIOIIUX OCHOBHBIC TOHSATHSA, 3aKOHBI H
3aKOHOMEPHOCTH, OIHMCHIBAIOIINE CBOMCTBA XWMHUYECKHX COCAMHCHHUH; pPa3BUTHE HABHIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX ISl MPUMEHEHUS] XUMUYECKUX 3HAHUH MPU U3YUCHUU
CHeNUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUUECKOU IeSITCIIbBHOCTH.

2 MecTo quCcHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Juctumninaa XuMus BXOJUT B 0a30BYH0 4acTh y4eOHOro IUTaHa 0Opa3oBaTeNbHOM
MIPOrpaMMBI.

Jiss  u3ydeHHs ~— AWCHMIUIAHBI  HEOOXOAWMMBI  3HAHUS  (YMCHHs,  BJIQJICHUSA),
c(hOpMHUPOBAHHBIE B PE3yJIbTaTE U3YUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe nporpaMmel cpeiHe 0011e00pa3oBaTeaIbHON MIKOIbI

3Hanus (yMEHUS, BIAJEHUS), MOTYYCHHbIE TIPU U3YUYEHUH JaHHOW JAUCHUIUIHHBI OYIyT
H606X0}II/IMLI JJIA U3YUYCHUSA JII/ICIII/IHJ'II/IH/ IMPAKTHUK:

be3onacHoCTh )KU3HEEATETbHOCTH

DKoJorus

3 Kommnerenuun ody4yarwmerocsi, opMupyembie B pe3yJabTaTe 0CBOCHHSA

AUCHUILIMHBI (MOAYJIS) M IVIAHUPYEMBIE Pe3yabTaThl 00y4eHHUs

B pesynbrare OCBOEHMS IUCHMIUIMHBL (MOIyJs) «XHMHA» OOydaroluiics OJKEH
o0agaTh CIeayOMUMU KOMIECTCHIUSMHU:

CrpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUeHUS
JJIIEMEHT
KOMIIETCHIIMH

OIIK-4 TOTOBHOCTBIO COUCTATh TCOPUIO U IPAKTUKY JJIA PCIICHUA MHKCHCPHDBIX 3aaa4

3HaTh - OCHOBHBIE XUMHYECKUE MMOHSATHS, ITOJ0XKEHHUSI U 3aKOHEL;

- COBPEMCHHBIC HAMPABJICHHSI PA3BUTHS HAyYHBIX TCOPHH;

- METO/IbI TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS B
00J1aCTH XUMHU

YMeThb - peuiaTth paCUYCTHLIC 3a/la4y IIPUMCHUTCIIBHO K MAaTCpHaIy IIPOrpaMMBbI;
- IPOrHO3UPOBATH BO3MOKHOCTH IMPOTCKAHWA CaAMOITPOU3BOJIBHBIX
IMpOUCCCOB B PpA3JIMYHBIX XUMHUUCCKUX CHUCTEMAX;

- COYCTATh TCOPUIO U MPAKTHUKY JJIA PCHICHUA MHXXCHCPHBIX 3a1a4

BJIaIIeTI) - HaBbIKaMU IMPUMCHCHUSA OCHOBHBIX XUMHWYCCKUX 3aKOHOB B
HpO(l)CCCHOHaHBHOﬁ ACATCIIbHOCTH,

- IPAKTUYCCKUMHU HABBIKAMHU TCOPECTHUICCKOI'0 N SKCIICPUMECHTAJILHOT'O
HUCCIICOOBAHUA B 00/1aCTH XUMHUH




4. CTpykTypa, 00bEM U coepkaHue AUCHUILINHBI (MOLYJ15)
OO6mmas Tpy10€MKOCTb JUCIUIUIMHBI COCTaBIISACT 4 3a4eTHBIX enuHuI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabota — 72 akaJ. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIUTOpHas — 4 akaJ. 4acoB

— caMmocTosTeabHas padboTa — 36,3 akaj1. 4acos;
— MMOATOTOBKA K 9K3aMeHy — 35,7 akaj. yaca

d)opMa aTrecTaguu - 3K3aMCH

AynutopHas 3 =
o KOHTaKTHas paboTa E 5 dopma TeKyIero
=
5 B aKaJ. yacax o Bu KOHTPOJIS
Pa3nen/ Tema 3 ( 1. 4acax) == A N P Kox
= & © | caMOCTOSTEBHOI | yCIIeBaeMOCTH U
JIACIUTUTAHBI (o] £ = . | xommeTeHIUH
&) g £ paboTHI MIPOMEKY TOYHOM
mab. | mpakt. | 3 & ATTeCTallH
Jlek. < < I
3aH. 3aH. | O =
1.
- ohopmIeHme
oTyera o
nabopaTopHOn
pabore; 3amura
- peleHue 11a00paTopHOMH
11 Xumuyeckast p
JIOMAITHEeT ThI. JloManx -
6 6/41 6 OMAIITHET o 200 oMarHee OIIK-4
TEpMOAMHAMHKa
3aganus Ne 1; 3amanue Ne 1.
- camocrosiTensHoe |  TectupoBaHue.
u3ydeHue yueOHoH
1 HAyIHOH
JIUTEPaTypPhI.
1
- opopmieHHE
OTYeTa 110
1a00paTOpHOI
pabore; 3amura
- peleHue J1a00paTOpHOI
1.2 Xumuyeckass KHHETHKA 4 4 6 JTIOMAIITHETO pabotsl. [lomamiHee OIlK-4
3amaHus Ne 2; 3amanue Ne 2.
- camocrositensHoe |  TectupoBaHue.
u3ydeHue yueOHoH
1 HAyIHOH
JUTEPATypPhI.




- opopmieHUE

OTYeTa TI0
11a00paTOpHOI
pabore; 3amura
- perieHue 11a00paTOpHOMH
1.3 PactBopsI 8 8/411 6 JTOMAIITHETO pabotsl. JlomaniHee OIlK-4
3aganus Ne 3; 3aganue Ne 3.
- camocrosiTensHoe|  TecTupoBaHue.
U3y4yeHHe y4eOHOi
Y Hay4YHOU
JUTEPATYPBHI.
- ohopmreHme
oTyera 1o
1a00paTOpHOI 3amuTa
1.4 JTucniepcHble CUCTEMBI 4 4 6 padore; naboparoproi OIIK-4
- CaMOCTOSITENIbHOE paboThI.
n3ydyenue yueOnoit | TectupoBaHue.
U HAy4YHOH
JUTEPaTypHI.
- opopmiieHUE
OT4YeTa TI0
1a00paTOpHOI
pabore; 3amura
1.5 OKHUCIUTENBHO- - peleHue J1a00paTOpHOMH
BOCCTAaHOBUTEILHBIE 4 421 6 JIOMAIIHETO pabotsl. Jlomamraee OIIK-4
IIpoLIeCChl 3ananus Ne 4; 3aqanue Ne 4.
- camocrosiTensHoe |  TecTupoBaHue.
U3y4yeHHe y4eOHOi
Y Hay4YHOU
JUTEPATYPHI.
- oopmieHHE
OTYeTa 110
11ab0paTOpHOI
pabore; Samura
- peueHue nabopaTopHon
16 DEKTpOXHMHHECKHES 8 8/41 6,3 IIOII)VIaHIHel“O pa60TLII.)l[01\IZamHee OIIK-4
CHCTEMBI
3amanus Ne 5; 3aganune Ne 5.
- camocrosiTenpHoe |  TecTupoBaHue.
u3ydeHue yueOHou
Y Hay4YHOU
JUTEPATYPHI.
Hroro no pazaeny 34 |34/141 36,3
HUroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hroro no aucuumianHe 34 |34/141 36,3 JK3aMeH OIIK-4




5 O6pa3oBaTelibHbIE TEXHOJIOTHH

B nponecce mnpenogaBaHUs JUCHUIUIMHBL «XHUMHS» TPUMEHSETCS TpaaAULIMOHHAs
MH(POPMALMOHHO-KOMMYHHUKALMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlexu poXoIAT Kak B MH(GOPMAIIMOHHOH (popMe, Te UMEET MECTO MOCIIeI0BaTEILHOE
U3JI0KEHWe MaTepuaja B JUCHMIUIMHAPHOM JIOTMKE, OCYILIECTBISEMOE NPEUMYIIECTBEHHO
BepOANbHBIMU CPEACTBAMMU, TaK U B (hopme JieKUnii-Oece bl WU 1Uajora ¢ ay JUTOpHel, JeKIui
C NPUMEHEHHEM JIJIEMEHTOB «MO3TOBOM aTakW», JEKUUN-KOHCYJIbTALUN, TIE TEOPETUUYECKUM
MaTepuaj 3apaHee BBbIIAETCS CTYJIEHTaM Ul CAMOCTOSITEIbHOTO H3y4Y€HUs, Uil MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKLIUS IPOXOIMT 110 THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JEKIUU MOTYT MCHOJB30BATHCS 3JIEMEHTHI IPOOIEMHOTO M3I0XKEHUS.
Ocoboe MecTo B mpolecce MpernojaBaHusl JUCHUIUIMHBL «XUMUS» 3aHUMAIOT JICKIUH C
HCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOTO XHMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauOoJiee MOJIHO PeaJn30BaTh METOJ MPOOJIEMHOTr0 OOy4eHHUs uepe3 MOCTAaHOBKY MHpolieM ¢
MOMOIIBIO IEMOHCTPAIMH SIBIICHUM, PEAKIIUI HIIH ITPOLIECCOB.

Jis peanuzannu MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeIbHON TEXHOJIOTUU
MIPOBOASATCS JIEKUMU-BU3YyAIU3allMH, B XOA€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro Marepuasa
COIIPOBOXKAAETCA NIPE3EHTALUEN.

JlexumoHHBIN MaTepHal 3aKpervisieTcss B Xoze J1adopaTopHbIX paboT, B XOA€ KOTOPBIX
yueOHass paboTa NMPOBOAUTCS C pealbHbIMM XMMHUYECKMMHU BelecTBamu. Ha maGopaTopHbIX
paboTax BBINOJIHSIOTCS TPYINIIOBbIE WIM MHAMBHUAYaAIbHbBIE 3a/1aHUs 10 poiaeHHoN Teme. [lpu
MIPOBEICHUH JIAOOPATOPHBIX 3aHATUN HCHOJIB3YETCS METOA KOHTEKCTHOIO OO0yuYeHHsl, KOTOPBII
MO3BOJISIET YCBOUTh MaTepHall IyTEM BbISBICHHUS CBS3€H MEXJy KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHneM. Kpome Toro, mnensecoo0pa3HO HCHOIb30BAaTh TEXHOJOTHIO KOJJICKTUBHOIO
B3aMMOO0Oy4eHUs (mapHyro paboTy) Tpex BHJIOB: CTaTHYeCKas Iapa, JWHAMUYecKas Mapa,
BapHallMOHHAs I[apa; COBMEINAs €€ C TEXHOJIOTWell MOIyJbHOro oOydeHus. BpinonHuB
SKCTIIEPUMEHT, oOOydarommuecs (HOpMYyIUPYIOT OOOOIICHHBIE BBIBOJBI 10 CEPUH  OTBITOB,
WCIIOJIb3Ys IPUEMBI aHAJIOTUU U CPABHEHUS.

CamocrosiTenbHass paboTa 00ydaromIMXcsl BKJIOYAaeT B cels camble pa3HOOOpa3HbIe
(GopMbl yueOHON JEesATETbHOCTH: BBINOJIHEHHE JOMAIHUX 3a/laHuil, 3aBepiieHne ohopMIIeHUs
1a00paTOPHBIX paboOT, MOArOTOBKA K NMPAKTUKYMy, U3YYEHHE OCHOBHOT'O U JIONOJHUTEIBHOTO
MaTepuaia Mo ydyeOHMKaM M TNOCOOHMSAM, UYTEeHHE M MpopaboTKa HAayyHOW JUTEpaTypbl B
O6ubnmoTteke, HanMcaHue pedepaToB 1 KypcoBBIX paboT, MOArOTOBKA K KOJUIOKBHyMaM, 3a4eTam,
utoroBoil arrecrauuu.CamocrosarenbHas paboTa o0ydaromuxcs J0/DKHA ObITh HalpaBjieHa Ha
3aKpeIuIeHUs] TEOPETUUECKOT0 MaTepHaia, U3JI0KEHHOTO IpenojaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE M3Yy4YEHHE, Ha IOATOTOBKY K JIAOOPAaTOPHBIM 3aHSTHUSM,
BBINOJIHEHHUE JIOMAIIHUX 33JaHUH U MOATOTOBKY K PyO€KHOMY M 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Ipu npoBeneHnn pyOEKHOIO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/1a4aMH, CTOSIIIUMU
nepes; IpenojaBaTesieM, SBISIOTCS: BBISBICHHE CTENEHH INPaBHIIBHOCTH, 00beMa, TITyOWHBI
3HaHUI, YMEHU, HABBIKOB, OJIYYEHHBIX NIPU U3yUEHHH Kypca Hapsay C BbISIBICHUEM CTETEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTYYEHHBIX 3HAHUH, YMEHHUI U HABBIKOB.

CoBpeMeHHbIE MHTEPAKTHBHBIE CPEJCTBA MO3BOJSAIOT HKCIEPUMEHTUPOBATh C HOBBIMU
¢dopmamu koHTpOsL. OOydaromMMCsl TPEAIAraloTcsl TECThl U 33/a4M B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM cHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOrO TECTUPOBAHMS TaKOH
CHOcOo0 KOHTPOJISI MO3BOJISIET CTyJIEHTaM B JI000€ BpeMsl MPOWTH TECT, MPOAHAIU3UPOBATH
OLIMOKU U POWUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIuXcst
[IpexncraBneHo B mpuitokeHUH 1.



7 OueHoYHbIE cpecTBA VISl POBeAeHUs IPOMEKYTOYHOM aTTecTaluK
[TpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieueHue THCIIUTITHHBI (MOTYJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBsl xumuu: yueOuuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Beicuree oOpasoBanue. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 25.09.2020). - Tekcr:
3JIEKTPOHHBIN.

2. Konsina, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsga, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 saekrpon. onr. guck (CD-ROM). - 3aria. ¢ turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenwus: 25.09.2020). - MakpooObeKT. - TeKCT : 3eKTpOHHBIN. - CBeIeHUs
noctynHsl Takke Ha CD-ROM.

0) lomotHUTEILHAS JINTEpPATypa:

1. Menstauk, H. JI. PactBopsr : npaktukym / H. JI. Meastauk, 3. P. Mymuna, O. A. Mumypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. H.
Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. 93kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooObekT. - TeKCT : SJIEKTPOHHBIN. -
Ceenenus noctynabl Takke Ha CD-ROM.

2. Mensauk, H. JI. Tucniepcubie cucremsl : npaktukyM / H. JI. Mensauuk, D. P. Mymiuna, O. A.
Mumypuna ; MarHuToropckuii roc. rexuudeckuid yu-1 um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 25.09.2020). - MakpooObekT. - TeKCT : SIEKTPOHHBIN. -
Caenenus noctynHbl Takke Ha CD-ROM.

3. Komsna, JI. I'. OxucnuTenbHO-BOCCTaHOBUTENbHbIE peakuud. OCHOBBI AJIEKTPOXHUMHUU !
yueOHoe mocobue / JI. I'. Konsna, D. P. Mymmuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara ob6pamenus: 25.09.2020). - MakpooObekr. - TeKCT : 3JIEKTPOHHBIH. -
HNmeercs neyaTHbIN aHAJIOT.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true

B) MeTroanyeckue yKazaHus:

1. Mumypuna, O.A. DHepreTika XMMHUYECKHX MPOLIECCOB: METOAUYECKUE YKa3aHUs K
1a00paTOpHEIM paboTaM IO AWCIMIUIMHE «XHMHS» I OOYYarolIMXCs BCEX HaIpaBIICHUIN
NOJArOTOBKM W  CIeUuajdbHOCTEH JHEeBHOW (opmbl oOyuenus / O.A. Mumypuna;
Marnuroropckuii roc. tTexanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — Tekct : HemocpeACTBEHHBIH.

2. Komsama, JI.I. Xwumuyeckas TepMOJIMHAMHUKA: METOJMYECKUE YKa3aHHUSA JUIS
CaMOCTOATENIbHOW paldOoThl MO AUCHUUIUIMHE «XUMUS» Uil 00ydaroIIMXCsl BCEX HalpaBiICHUMN
MOJrOTOBKHM U crnenuaibHocTel Bcex (opm oOyuenus / JL.I'. Konsga; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. YI. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. —18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komsga, JL.I. CkopocTh XHMHYECKHUX pEaKIUi M XUMHUYECKOE pPaBHOBECHE:
Metonuueckue ykazaHus K J1a00OpaTOpHbIM paboTaM [0 JUCHUIUIMHE «XUMUS» UL
o0ydJarouIMxcs BCeX HalpaBJICHUI NOATOTOBKH M crieluaibHOCTell Bcex hopm oOyuenus / JL.T.
Komspa, E.B. Tapacrok; Maranroropckuii roc. texHudeckud yH-T um. . M. Hocosa. —
Marnutoropek : MI'TY um. I'. Y. Hocosa, 2020. —8 c. — Tekcrt : HenmocpeacTBEHHBbIH.

4. PomnonoBa, H.U. Xumudeckass KHHETHKAa. XUMHUYECKOE PAaBHOBECUE: METOIUYCCKUE
yKa3aHUs [UIs CaMOCTOSATENbHOW PabOThl MO JUCHUIUIMHE «XUMHsD» s 00y4arolIuXcsi BCeX
HAIpaBJICHUN MOJTOTOBKH M CIielHaibHOCTel Bcex dopm oOyuenus / H.U. Poauonora, A.Il.
ITonomapes; Maruuroropckuii roc. TexHudeckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uynpoga, JI.B. PacTBopbl: MeTonuueckas pa3paboTKa K J1abopaTopHbIM paboTaM 1o
JUCHUIUIMHE «XUMHUSD» JJI1 00yYarolIUXcsl BCEX HANpaBICHUN MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TeXHU4eCKUi yH-T
mMm. I'. . HocoBa. — Marautoropck : MI'TY mm. I'. . Hocoma, 2020. — 41 c. — Tekcr :
HEIOCPEACTBECHHBIN.

6. Uynpoga, JI.B. PacTBopsl: MeToiueckast pa3padoTka K CaMOCTOSATEIbHOW paboTe 1o
TUCLHUIUIMHE «XUMHs» A7 OOyYalolMXCs IO BCEM HANpaBlICHUSM MOJATOTOBKU U
crenuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mysmmuna, O.A. MuiypuHa,
Marunuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsna, JI.I. KonnouaHbele pacTBOpBL: METOAMYECKHE yKa3aHHs K J1abopaTOpHON
paboTe Mo IUCHUIUINHE «XUMUS» JUIsi 00ydaroluXcsl M0 BCEM HaNpaBJIE€HUSIM MOATOTOBKH U
crieranbHOCTAIM Beex (opm obOyuenus / JL.I'. Konsna, JI.A. Boabsin; MarHutoropckuii roc.
texuuuecknuil yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U1. Hocoga, 2017. -9 ¢c. —
Tekcr : HelmoCpeACTBEHHBIN.

8. Komsima, JI.I'. OkuCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIH: METOIUUECKUE YKA3aHUS
K JabopaTopHOil paboTe Mo IUCHUIUIMHE «XUMHs» A 00ydaroluXcs BCEX HampaBiIeHUH
MOJrOTOBKM W crenuanbHocTeil Bcex (opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Marunuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemmoCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucAUTENbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMM U IIEKTPOXUMUYECKHE
MIPOLIECCHI: METOINYeCKasi pa3paboTKa K CaMOCTOSTENIbHOM paboTe sl 00ydaromuxcs Mo BCEM
HAIpaBJICHUSAM IOJArOTOBKM U CHENUAIBLHOCTSIM Bcex (opm oOyuenus / JL.I. Konspma, E.B.
Tapactok, 3.P. Mynnuna; MarHutoropckuii roc. Texuudyeckuii yH-T um. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. W1. Hocosa, 2017. —41 c. — TekcT : Henmocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECCH: METOAUYECKHE YyKa3aHUS K
n1a0opaTOpHOM paboTe MO IUCIMILIMHE «XUMHS» Ul 00YyYaroIuXcsl 10 BCEM HAlpaBJICHUSM
MOJITOTOBKKM U CIENUANIbHOCTAM BcexX dopm oOyuenus / O.A. Mumrypuna, H.W. Poanonosa;
Marunuroropckuii roc. rTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.



r) [Iporpammuoe o0ecnieuenue u UaTepHeT-pecypcebl:

IIporpammHoe obecrieueHue

HanmenoBanme .
0o Ne noroBopa CpoK JeHCTBUS JTUIICH3UU

MS Windows 7
Professional(mns  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |A-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |\, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBO0OOTHO PacIpOCTPaAHIEMOE 0eCCpOYHO
FAR Manager CBOOOJTHO pacrpocTpaHsIeMoe 0EeCCPOYHO

IIpodeccuonanbHble 6a3bl JAHHBIX H HH()POPMAINMOHHBIE CIPABOYHBIE CHCTEMBI
Haszpanwme Kypca Cchuika

DJekTpoHHas 0Oa3a IMepuoaMYecKuX wu3fgaHmii East
View Information Services, OO0 «1IBHUCy»
Harnumonanpuas MH()OPMAMOHHO-aHATATHICCKAs
cucteMa —  Poccmiickuii  ummmexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHIL)
[TouckoBas cucrema Axanemus Google (Google
Scholar)
WNudopmanmonHas cuctema - EnnHoe OkHO J0CTyma K
HH)OPMAIIMOHHBIM peCypcaM

https://dlib.eastview.com/

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

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

d)ez[epanLHoe rocyaapCTBCHHOC 6IOI[)K€THO€

YUpEKIACHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HDOMLIHJHGHHOﬁ COOCTBEHHOCTHY

Poccmiickas Tocynapcrsennas OubmIoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

flgigzomme pecypest bnommorekn MITY mvt. LW\ imagty ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUYECKOE 00ecIieueHNe JUCIUIUINHBI BKIIIOYAET:

Y4eOHble ayIUTOPHHM JJIsl TPOBEACHUS 3aHATUH JeKIMOHHOTO Tumna. (OcHalieHue:
MynbTHMEIMIHBIC CPEICTBA XPAHEHHUS, IIEPEauH U MPEICTaBICHIS HHPOPMAIIUH.

Y4eOHble ayAUTOPUHM Uil TPOBEACHHS  JIA0OPATOPHBIX  3aHATUH, TPYNIIOBBIX U
WH/IMBUYalIbHBIX KOHCYJIBTAIIUH, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOH aTtectarmu. OCHaICHHE:
OO6opynoBaHue TSI BHITTOJHEHUS JIAOOPATOPHBIX padOT, XUMHUYECKas TTOCYa, PEaKTUBBI, HarmsqHbie
MaTepHUaIIbl: TAOJHUIII, CXEMBI, TUIAKATHI.

[Tomemienust st camMoOCTOsATENbHONW paboThl oOywaromuxcs. Ocnamienue: IlepcoHanbHbIe
kommbioTepsl ¢ maketoMm MS Office, Boixomom B HHTEpHET W € IOCTYIIOM B DICKTPOHHYIO
“H(pOpPMaIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

[TomerneHust A1 XpaHEHUsT U MPOPHIAKTHUESCKOTO OOCTYKHUBAHHUS YIEOHOTO 000PYIOBaHUS.
Ocnatuenue: Crenmnaxu, cedbl 119 XpaHeHHUs yueOHOro ooopyaoBanust. IHCTpyMEHTHI AJ11 peMOHTa
71a00paTOpPHOTO 000PYIOBAHHUS.



MMPUJIIOKEHHUE 1
6. YueOHO-MeTOANYeCKOe o0ecTieYeHHe CAMOCTOATEILHOMH padoThI 00y4arommuxcst

CamocrosTenpHass paboTa OOyYarONIMXCS TMOApA3IeisieTcs Ha ayJAUTOPHYH, KOTOpas
MPOUCXOUT KaK BO BPEMsl JIAOOPATOPHBIX 3aHATHUN, TaK M HA IUIAHOBBIX KOHCYJBTAIMSIX, U Ha
BHEAYJUTOPHYIO, TPOMCXOJSIIYI0 BO BpeMsi IMOATOTOBKM CTYJIEHTAMH OTYETOB IO JabOpaTOPHBIM
3aHSTHUSM U BBITIOJTHCHHS TOMAITHUX 3a/IaHUH.

AyIuTOpHas ~CaMOCTOSATENbHAsh paboTa OOYyYaroIIUXCs MpPEIIoiaracT IMPOXOXKICHHE
TECTHUPOBAHUS 10 KAXKIOMY pa3/ieny JUCIHUILTUHBL. TeCThl BKIFOYAIOT TEOPETUICCKUE U TPAKTHUCCKHE
3aJaHus, OTBETHl HAa KOTOpBIE TPEOYIOT TIIIyOOKOTrO0 MOHMMAaHHUS HM3YYCHHOTO Martepuana. TecTsl
MOCTPOEHBI €IUHOOOPA3HO: K KaXKJAOMY BOIPOCY MpEJiaraeTcsi 4eThpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJIMH HJIM HECKOJBKO NpaBWIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIICCTBIISACTCS ITyTEM
COTIOCTABJICHUS TMOJIYYCHHBIX PE3yJbTAaTOB C ATAJOHHBIMH U MPOTEKAET O4eHb OBICTPO. MakcHUMaIbHOE
KOJIMYECTBO OAIIOB B Kax10i Teme Kypca — 10.

BapI/IaHTLI TeMaTH4eCKHUX TECTOBBIX 3aJIaHUM 11 TEKYHIEro KOHTPOJIs1
XumMu4yeckas TEPMOAUNHAMHUKA

B Tecrax mo treme « XuMudecKast TEpPMOJAMHAMHKAY: TIEPBbIE IIECTh 3aaHUil OIIEHUBAIOTCS B
0,5 6amna, cenpbmoe — B 1 0ainI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oaiuia.

Tect Ne 1

[Ipu paccMOTpeHNMN XUMUYECKON PEAKIIUM cucmema 03HaYaeT:
a) MCXOJIHbIE PEareHThI
0) NPOAYKThl XUMHUYECKON PEAKINU
B) PEaKLMOHHBIN cocyn
I') HCXOJIHBIE pEareHThl U MPOAYKTHI PEAKIINH

IepBblIit 3aK0H (MepBOE HaYaI0) TEPMOJIMHAMUKY MAaTEMATUYECKH 3alIUCBIBACTCA TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

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

B sx30TepMHUUECKON peaKuu:

a) SHTAJIBIIHS PEaKIIMOHHOW cucTeMbl oBbImaetcs (AH > 0)
0) TerutoBoit A3 dext peakiun orpunareneH (Q< 0)

B) DHTAJIBIIUS PEaKIIMOHHOM cucTeMbl yMeHbInaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOM CUCTEMBbI MOBBIIIAETCS
CrangapTHble TEIUIOBbIE 3D PEKTHI MPUHITO 0003HAYATD:

a) AUct B) Q 101327

6) AH°298 r) AHcr

Kakwue u3 npuBeICHHBIX PEaKIUii SBISIOTCS SHAOTCPMUUICCKUMU?
a) 1/2 N2+ 3/2 H2= NHs , AH = — 46 K]Ix/mob

0) H2+ 4/2 O2=H20, AH = -242 K]I>/Monb

B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I»x/moib

r) 1/2H2+ 1/2 12=HI, AH = 26 K]I>x/moib

Kakas 13 HammcaHHBIX HWKE peakKIMii OTBeuaeT TEeIuioTe oOpa3oBaHUsl OKcuaa a3oTa ( || ) B
CTaH/IaPTHBIX YCIOBUSAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO

6) N+ 1/202=NO r) NH3+5/202 =2NO +3H20

[Tpu BoccTanoBneHuu 16T okcuma menu( || ) Mo peaku :

CuO ) + C (rpagur) = CU ) + CO (), mormoTriioch 22 kJ>K TEIIOTHI.

DHTtanbus 00pa3zoBanus okcuaa menu ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Jusa peakiun NIiO ) + C @pagur) = Ni ) + CO (). Onpenennure BO3MOKHOE HarpaBiIeHHE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIIMU TP CTAaHAAPTHBIX YCIOBUSX U pu TemnepaTtype 627°C.

BemecTBo AH298 (KJ>x/M01b) S°298 ([x/mMonp*K)
NiO —239,7 38
C (rpacur) 0 5,74
Ni () 0 29,9
COwm -110,5 197,4

B orBere ykaxkuTte 3HaueHHs 3Hepruu ['mOOca mpU CTaHIAPTHBIX YCIOBUSX, NPH TEMIeparype
627°C n TemmepaTypy Hayajla peaKkiiu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
6) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3mensieTcst sHTponus Mpu pa3aoKeHUuu KapOoHaTa Kaublus?
a) yBEJIMUYMBaETCs B) HE YMEHbILIAETCS
0) yMEeHbIIIaeTCs T') HE 3HAIO
10. Jlannasi peakuusi:
2K Cl1O3 (rB) —=2KClI (1B)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUN B) HE MOXXET MIPOTEKATh
0) B 00paTHOM HarpaBJICHUH T') HE 3HAI0

XumMudeckas KHHETHKA

B Tecrax mo Teme «XuMHuecKas KHHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOE M IATOEC
3amanus oneHuBarorca B 0,5 Oaiua; mecroe, ceapMOe, BOCBMOE, AEBATOE M Jecaroe — B 1 Oamn, a
OIUHHAIATOE — B 2,5 Oaia.

Tect Ne 1

1. Pa3pen xumuu, U3y4yarouuil CKOpOCTH U MEXAHU3MbI XUMUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMHUYecKasi TepMOIMHAMHKaA

0) TEPMOXUMHSI

B) XMMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW PEeaKIUu — 37O ...

a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEeHHEe KOJIMYECTBA BEIIECTBAa PEareHTOB (WJIM MPOIYKTOB) PEaKkIMU B €AMHHUILY BPEMEHH B
enuunile odbeMa

B) KOJIMUECTBO BEIIECTBA MPOJYKTOB PEAKIIUN K MOMEHTY OKOHYaHHS PEAKIIUU

3. B kakux enuHUIIAX BBIPAYKAETCS CKOPOCTh XUMUYECKOH peaKium?

a) momb 11 ¢ !

0) Oe3pa3zmepHas BETMYMHA

B) MOJIB> C

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUUECKHUX PEaKIINi?

a) OT IPUPOJBI PEATUPYIOLIUX BEIECTB

0) OT TeMIepaTypsl

B) OT 00beMa peaKIIMOHHOI0 COCy1a

5. CocTOosiHME XMMHMYECKOTO PAaBHOBECHS OOPATUMBIX MPOLECCOB KOJIMYECTBEHHO XapaKTEPHU3YETCs

a) PaBHOBECHBIMH KOHIICHTPAIIUSMU TPOTYKTOB PEAKIINU
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS



1)
2)
3)
4)

1)

6. Kak 3ammceiBaeTcst BBIpaKEHHE IJI1 CKOPOCTH PEAKIHH

4NO ) +6HO0=4NH30»)+50:2(n

a) V=K[NOJ*[H20]  6) V=Kk[NH3][02] B) V =k[NOJ*[H20]°

7. Kak 3anuriercst BBIpaKe€HHE U1 KOHCTAHTHI paBHOBecus peakuuu A +2 B = C +D?
a) Ke = [C][D]/ [A][B]?
6) Kr = [C][D] / [A][B]
B) Kr = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme MOKa3bIBaeT 3HAYCHUE TEIJIOBOrO 3 dekra peakuuu?
a)l E 1

VRN
/

XOJl peaKuu

A

A

v

9. UYT0 MOXKHO CKa3aTh O PEAKIUH, U300pAKEHHOM HA AMarpaMme K Borpocy 8?

a) PK30TEPMHUUECKAsT PEeaKIUs

0) PHIOTEpMUYECKAsT PEAKITHS

B) PEaKIHsl ONMCHIBACT COCTOSIHUE PAaBHOBECHS

10. PaBaoBecue peakmuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMeIaeTcs BICBO.

a) NP MOHWKCHUH TEMIIEPATYPhI

0) MpH MOBBIIICHUH TEMIIEPATYPhI

B) TIPY TIOBBIIIICHUY JIABJICHUS

11. na peakunu Cw) + 2 H 2 (n = CH 4 () ipu HeKOTOpOI TemnepaType KOHCTAaHTa paBHOBECHUS paBHA
0,8. PaBHOBeCHast KOHIIEHTpAIIMs BOJOpOia paBHa 1,2 Mob/1I. BRIMUCINTE UCXOTHYIO KOHIICHTPAITUIO
BOJIOPOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B rtectax mo teme «PacTBOphl»: TepBoe 3alaHHE OlleHMBaeTcs B 1 Oami, BTOpoe, TpeThe,
4eTBEPTOE, MATOE M MIECTOE 3a1aHus - B 1,5 Oasia; cempmoe, BOCBMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. ns ypaBuenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3alUIIETCs B BUJIE
2K* + S04?~ = K2S04
Cu?* + SO4> + 2K* + 20H™ = Cu(OH)2d + K2S04
CuSO4 + 20H" = Cu(OH)24 + S04
Cu?* + 20H™ = Cu(OH)24
2. Macca (B r) xnmopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2)2 3)11 4) 13

4. lns nonasnenus ruapoausa xiaopuga xpoma (III) cnegyer
00aBUTH COJISTHYIO KHCJIOTY



4.

2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

100aBUTH IIEI0Yb
pa30aBUTh PacTBOP BOAOMH
MOBBICUTH TEMIIEPATYPy
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBICHHBIM U3 TUAPOCYIb(daTa KambIllUs WU BOJBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOLMAIIMK PACTBOPESHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamata cepeOpa pasHa 3,27-107 r/ 100r H20. Onpenenurte NpoM3BENEHHE
pactBopumMoctu Ag2C204
1)5-10°2  2)1,16-:10°® 3)10,7-10°° 4)2,31-10°8
7. MaccoBast 10711 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
Macchl BEIIECTBA K MacCe BOJIbI
KOJIMYECTBA BEIIECTBAa K 00bEMY BOJIbI
Macchl BELLIECTBA K Macce pacTBopa
KOJIMYECTBA BEIlleCTBa K 00beMy pacTBopa
8. K cnmabbIM 351eKTpoiauTaM OTHOCUTCH ...
TUAPOKCHUI aMMOHUS
TUIPOKCHUJT Kaust
XJIOPUJ] KaTbIIHsI
MapraHioBasi KUCJIOTa
9. U3BeCcTHO, 4TO BOJHBIE PACTBOPHl MHOTHX COJIEW MOTYT MMETh LIEIOYHYIO WU KUCIYIO Cpemdy.
[Ipuumnnoii 3TOTO SABIIACTCS ...
3JIEKTPOJIU3 COJICH
JUCTIPOIIOPLUMOHUPOBAHUE COJIEN
TUApaTUPOBAHUE COJIEH
TUAPOJIU3 COJIEH
10.3nauenne PH uucroii Boas! mpu 25°C cocTaBiser
11 2) 7 3)0 4) 10
Marnautoropckuii Texuudeckuii yausepcuteT uM. I'.11.HocoBa

III/ICHCPCHLIQ CUCTEMBbI

B Tectax mo Teme «JlucrepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YCTBEPTOC 3aJaHUs
OIIEHUBAIOTCA B 1 0aiur; IIATOE M IIECTOE 3aaHus - B 3 Oajia.

Tect Nel

VYkaxuTte pa3Mepbl YaCTHIT KOJUIOUIHBIX CHCTEM
1)  wmenbme 1 oM
2)  Oomabire 100 HM
3) ot 1uM a0 100 um
Kakue WOHBI CMOCOOHBI BBI3BATH KOATYIAIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  HOJSIPHBIC MOJIEKYIT
JIJist KaKoro 3JIEKTPOJIMTA MOPOT KOAry UK KOJUIOM/IA C MOJOKUTEIBHO 3apsKEHHOM JacTHIIEH
JIOJDKEH ObITh HAUMEHBIITAM?
1)  xmopuz Kanus
2)  cynbdar kamus
3) oprodochar kamus
Mu1ienna 3015 HIMEET CTPOEHHE: {[Fe(OH)3]m n Fe*" -(3n —x) CI"'} x CI~

KaKO# JIEKTPOJIMT UTPAET POJIb HOHHOTO CTa0miIm3aTopa?

1)  xmopun xenesa (111)
2) Boma



3)  TUAPOKCHI Kaus

S. ITpu B3aumopeiictBuu 20 ma 0,001H nutpata cBunma (1) ¢ 10 mu 0,02H cynbdarta kamus
obpasyercs 30ib cynbdarta cBunma (11). K kakoMy siekTpomy MOJDKHBI TEepeMeniaThCs YaCTHIIBI
TMCTIEPCHOM (ha3bl pH 31eKTpoIn3e?
1)  HaxoAATCs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS
2) K Karoay
3) kaHomy

6. B nBe kon0b1 HaMTO MO 50 MIT 301151 THAPOKCHUA Kene3a. [[ist Toro 4ToObl BRI3BATH KOATYJISIIUIO
307151 MOTpeboBaIoCh 100aBUTh: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa dhocdaTa HaTpusi. BeIauCIUTE TOPOT KOATYIISAINN KaXI0T0 JIEKTPOIIUTA.

OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE MpPOoueCChI

B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOC U IATOE 3aaHus olcHuBaroTesa B 0,5 Oaa; mecroe — B 1 6ait; cebMOe  BOCBMOE — B 2
Oauta, a 1eBsitoe — B 2,5 0asioB.

Tect Ne 1

1. OxucauTeNnb — 3TO aTOM, MOJIEKYJIa UJIH UOH, KOTOPBIH ...
1) yBeJMYMBACT CBOIO CTEIICHb OKHUCIICHHS
2) TPUHHUMACT DJICKTPOHBI
3) oTmaeT cBOM JICKTPOHBI
2. [Iponiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOT/a ...
1) HeHTpasbHBIC ATOMBI PEBPAIAIOTCS B MOJIOKHUTEIbHO-3aPKEHHBIC HOHBI
2) TIOJIOKUTEIIBHBIN 3apsi HOHA YMEHBIIIAETCS
3) OTPHIIATEIILHBIN 3apsi]l HOHA YBEITMIHBACTCS
3. U3 npencraBineHHbIX HUXKE peakunii Kk OBP nucnponoplinoHMpoBaHus NPUHAIIEKHUT ...
1) S + 2HNOs = H2S04 + 2NO
2) 2H202 = 2H20 + O2
3) Mg + S = MgS
4. K BOCCTaHOBUTEIISIM OTHOCATCH ...
1)  Mertaibl, BOIOPO, YIIIEPOT
2)  aKTHBHBIC HEMETAJUIBI
3)  DNeMeHTBI, HaXOIAIINECS B CPEHEH YaCTH MEPUOANICCKON CHCTEMBI
5. CreneHu OKUCIIEHUS KUCIIOPO/ia a) B BOjIE U 0) B MEPOKCH/IE BOJIOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a-20-1
6. Ilepmanranar kanaust B OBP, nporekaronux B KUCIIOH cpejie, BOCCTaHABJINBACTCS JIO ...
1)  xarmona Mn?*
2)  wmanrasaT-uona MnQ4?—
3)  okcmma mapranma (1) MnO
7. B peakiun, nporekatomieidr mo cxeme Cr2Sz + KNO3z = KaCrOs4 + K2SOs + NO okwucneHuro
MOJIBEPTAIOTCS CIETYFOITUE FIIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoMm u a30T
8. Cymma k03 GUIIMEHTOB B pPEaKIlMy, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakirn KMNO4 + HClxonn. = ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I‘leCKI/Ie CHUCTEMBbI
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B Tecrtax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: TEPBOE, BTOpPOE H IATOE 3a/aHus
orieHUBAIOTCs B 1 6asur; TpeThe U YeTBepTOe 3aianusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Oasia.

Tect Nel
DNEKTPOAHBINA MOTEHIIUAJ ONPEACIISIIOT IO YPABHEHHUIO ...
Hepucra
MenaeneeBa-Knaneiipona
bonbimana
AppeHnunyca

Paccunraiite DJIC ranpBanndeckoro siemenra Mg|MgSOa4||CuSOs|Cu mpu craHmapTHBIX
YCIOBHAX
-2,03
-2,71
2,71
0,81
Kaxue nponykTel 00pa3yroTcst Ha KaToJIe MPH AJIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
BOJIOPOJ
cepebpo
a30THasI KUCIIOTa
KHUCJIOPOJT
VYkaxuTe cymMMy KO3((QHUIMCHTOB B YPaBHEHHHU JICKTpOn3a pacTBopa Hutpara meau (I1)
12
11
10
8
Kakas ¥“3 mNpuBEIEHHBIX  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIUil  MpOTeKaeT
CaMOMNPOM3BOJIFHO B MPSIMOM HaIpPaBICHUU?
FeSOs + Cu —...
CuSOs + Fe —...
CuSOs + Na —...
HCI+ Cu —...
Borunicnute Maccy LMHKA, TOMY4YeHHOTO TMPH JIIEKTpoiiu3e cynbdara IHMHKA, KOTOPBIN
poBoAMIN B TeueHue 20 cek npu cuiie Toka 1A
2,1-107
0,05
0,013
6,7-1073
[lpuBenuTe CcXeMbl DJIEKTPOJHBIX MPOIECCOB M MOJEKYJSIPHOC YpaBHEHHE pEaKIvH,
MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TajibBaHomapbl Zn|Mg B cepHOkucioi cpene. B

OTBETE YKAXKHUTE CYMMY KOA(D(PHUITUEHTOB B MOJICKYJIIPHOM yYPaBHCHHH.
6

)
4
8
BreaynutoprHas camocrtosiTenbHas paboTa 00ydaroIMXCs OCYIIECTBISCTCS B BHJIEC WU3YUCHUS

JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3ieiy C MpopaboTKoi MmaTepuana; opOopMIICHHS OTYETOB IO
1a00paTOPHBIM pabOTaM U BBIMOJIHEHUS TOMALIHUX 3alaHUi.

BapuaHThl TeMaTH4YeCKMX JOMANIHUX 3aJaHUI /151 BHEAYAUTOPHOMH CaMOCTOSATEIbHOH padoThI

CTYAECHTOB I10 TEMaM

JlomamHee 3aganue Ne 1




no teMe «XuMH4YeCKasa TePMOANHAMHUKA)

B nomarniHem 3aiaHuu 1Mo TeMe « XUMUYecKas TePMOJIUHAMHKA: TIepBasl 3ajiaya OICHUBACTCS B
2,5 6amna; Bropast — B 1,5 6amna; Tpeths — B 1 6am.

3amauga Nel

Hnsa peakuun CH4 ) + CO2 ) = 2 CO () + 2 H2 () onpenenuTe BO3MOXKHOE HANpaBJICHUE
CaMOIIPOM3BOILHOTO TEUEHHUs PEaKIMK TIPU CTAHJAPTHHIX YCIoBMAX U npu Temmeparype T = 927 °C,
€CJIM TEIIOBOM 3P (HEKT peakiuy 10 3aJaHHON TeMIIEPaTyPhbl HE U3MEHUTCS. Y KOKHUTE: a) BBIACISICTCS
WIM TIOTJIONIACTCS JHEPIrHs B XOJE peaknuu; O) MPUYMHY HAWICHHOTO HM3MEHEHHSI SHTPOIIHH.
Paccuuraiite TeMriepaTypy Havajia peakiium.

3anaya Ne2

Breraucnure TeroBoit addext peakuun: CaCz ) + 2 H2O@r) = Ca(OH)z2 ) + C2H2 (v, moab3ysch
CTaH/IAPTHBIMU TEIUIOTaMH 00pa30BaHUS pearupyrommx BemecTB. CKOJIbKO TEIJIOTHI BBIACIUTCS WA
MOTJIOTUTCS TIpH 0O0pa3oBanuu 2,24 1 C2H2?

3agaga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSAM PACCUUTANTE TETUIOBOK A (HEKT peaKIuu:
Ho@ + CO2 ) = CO ) + H2 O¢r). TepmoxumMuueckue ypaBHEHHUS:

a) Ha ) + % O2 ) = H20 ), AH = -241,9 x/Ix;

0)2CO ) + O2(m) =2 CO2 (), AH =-566,2 k]JIk.

JlomainHee 3aganue Ne 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamiHem 3agaHuu 1mo teMe «XHMMHUYeCKas KHHETHKa»: IepBas 3ajada oreHuBactcs B 1,5
Oamna; Bropasi — B 0,5 Ganna; TpeThbs, 4eTBepTas u msras — B 1 6a.

3azmaya Nel

Peakuus mpotekaetr no ypaBHeHuto: O2 ) +2 CO p = 2 CO2 (. HayanbHble KOHIIEHTpaIuu
pearupyromux BemecTB paBHbL: [O2] = 1,2 mons/in, [COJ= 0,8 Monb/1. Bo ckonmbko pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korjaa npopearupyer 30% CO? Bo CKOIBKO pa3 M3MEHATCA CKOPOCTH
MIPUMOI ¥ 0OpaTHOM peaklny, €ClIM YBEJIMYUTh JaBJICHHUE B CUCTEME B JIBa pa3a’?

3anaya No2

IIpu Temmeparype 40 °C HeKOoTOpoe KONMYECTBO BEMIECTBA BCTYMAET B Peakmuio 3a 20MHH.
Paccuuraiite Bpems, TpW KOTOPOM 3TO JK€ KOJMYECTBO BEIIECTBA BCTYIMHUT B PEAKIHIO TIPHU
temnepatype 200 °C, ecu TemmepaTypHblii K03(HUIMEHT CKOPOCTH PEaKIUH paBeH 2. Bo cKobko
pa3 U3MEHUTCS MPU ITOM CKOPOCTH PEaKITUn?

3amaua Ne3

Haiinure HadambHbIC KOHIIECHTPAIMN UCXOIHBIX BEIIESCTB M KOHCTAHTY PAaBHOBECHS PEaKIIUU:
Fe n + H20 ) = FeO () + H2 (), eciii paBHOBECHBIE KOHIIEHTPAIMK PEarupyroINX BEIIECTB PABHBI:
[H20]=0,3momb/1, [H2] = 0,4 Momaw/m.

3amaua Ne4

Hns peakimonnou cucremsl: CO ) + H20 ) = CO2 7 + H2 (7n HayanpHbIE KOHIIEHTpaUUH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 mons/1. Onpeaennute KOHIEHTPAIIMK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agaua No5

BrIpazute uepe3 KOHIICHTPAIMH PEareHTOB KOHCTAHThI PABHOBECHSI CIICAYIONTUX PEAKITUH:

N2 + 3 Hoe) = 2 NH3), AH =-92,2 xJIx;
CO2r) + C) =2 COq), AH = +160,5 xJIx;
COw) + H20@) =CO2 () + Hoem), AH = -41,1 xJ]x.

VYkaxxuTe HampapieHUE CMEIIEHUS XUMUUYECKOTO0 PaBHOBECHUS ATUX PEaKUuii: a) MpHU MOHUKEHUH
TEMIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIMICHUU [aBICHUS, €CIH TeMIleparypa
MOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PactBopbn»

B nomammnem 3amanum nmo teme «PactBopel»: mepBas, BTOpas, TpeTbsd M IATas 3aJa4du
orieHuBaeTcs B 1 6am; yerBepras u mecras — B 0,5 Oana.

3agaya Nel
B xaxom o0beme Bojibl ciieayeT pactBoputh 135r SnClz mis nonaydenus 3M pactBopa xiopuaa

osiosa (Il) ¢ mnotHocThIO P = 1,405 r/™MA?

Paccuuraiite: a) MaccoByro JOJII0O BEHIECTBA B pacTBope; 0) MOISPHYIO KOHIEHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTB; T) TUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agaua No2

3aKOHYUTE MOJEKYJIApHbIE W HANHUIIWTE COKpAlICHHbIE HWOHHBIE YpaBHEHHs peakluui
B3aMMO/JICHCTBUS CIEAYIONMINX BEIIECTB:

HBr + NaOH —

AgNOs + H2S —

MgClz + KOH —

CaF2 + HCl —

Sb(OH)s + H2S04 —

Sb(OH)s + NaOH —

3agaya Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHEHUS PEAKIIUH K CIICTYIOIIUM HOHHBIM:

Ba?* + CrOs* — BaCrOq«;

NHs* + OH — NH4OH;

ZnS + 2H* — Zn** + H2S

3anaua Ne4d
Boruncnute pH 0,05M pactBopa cepHOM KUCIOTHI.

3agauda NoS

Kakue u3 caenyromux cosieit noaseprarores rugpoinusy: NazSiOs. Cu(NOz)2. KBr? Cocrabte
MOHHBIE ¥ MOJICKYJISIPHBIE YPaBHEHHS THIPOJIM3a COOTBETCTBYMOIMX coneil. Kakoe 3nauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX CoJei?

3anaua Ne6

Haiinure npousBenenue pacrBopumoctu PbClz, eci 8 200 mut Bozsl pactBopsiercst 2,17 T 3TOro
COCMHEHHUSI.

JlomaimnHee 3aganpue Ne 4
10 TEME «OKI/ICJII/ITB.]IbHO-BOCCTaHOBHTeJII)HI)Ie npoueccm»

B nomammuem 3amannu mo TeMe «OKUCIHTENHHO-BOCCTAHOBHUTEIBHBIE MPOILIECCHI»: IMepBas
3a/1aua orieHuBaercs B 1,5 6amna; BTopas — B 2,5 6aina; TpeThst — B 1 Oa.

3amgaga Nel
[TonGepure KOAPGUIUEHTHI B ypPaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

VYKaxure TN KaKJI0H PEaKIUu.

PaccuuTaiite SICKTPONBMXKYIIYIO CHIY U ONPEACIUTE HAMPaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKaHMs TMMEPBOM pPEaKIUW TPHU CTAHIAPTHBIX YCIOBHUAX, HCIOJB3YsS 3HAYCHHS OKHUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIX [TOTEHIIHAIOB:

HJ + H3POs4 — J2 + H3POs + H20

HNO2; — HNOs + NO + H20

H[AuCls] + H202 + NaOH — Au + NaCl +O2 + H20

NH4ReOs + H2 — Re + NHsz + H20

KBrO — Oz + KBr

3amaya Ne2



Uk wdE

o N

CocraBbTe ypaBHEHUS OKHACIUTEIIEHO-BOCCTAHOBHTEIBHBIX PEaKIIUii:

KMnO4 + NaNO2 + H20 —

NaCrOz2 + H202 + NaOH —

Bi(OH)s + Na2S20s + NaOH —

Bi203 + C —

Mg + HNO3 (pas6) —

3agaua Ne3

Hanbl aBe okucnutenbHo-BoccTaHoBUTENNbHBIC mapbl: KNO2, KNOs; u Pb(NOs)2, PbO:.
[Tonmp3ysich TaOMUIEH CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOW peakiuun B ykazanHoi cpene (HNOs). Paccuuraiite 3HaueHwme
AJIEKTPOBIIKYIIEH CHIIBI PEaKITUH.

JlomaniHee 3aganue Ne 5
Mo TeMe «JIeKTPOXUMHUYECKHe CHCTEMBbD)

B nomanraeM 3aianuu o TeMe « NeKTPOXUMHUYECKUE CUCTEMBD»: TIepBas 3a/1aya OLICHUBACTCS B
1 6ar; BTOpas — B 1,5 6amna; Tpetbst — B 2,5 Oana.

3amaua Nel
CocTaBbTe€ DJIEKTPOHHO-MOHHBIE YPABHEHHSI JJCKTPOJHBIX MPOLIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yrollel peakiuy, MPOTEKAIoNied Mpu padoTe TallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs3)2 // AI(NOs)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOT0 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PABHBIM CTaHAAPTHOMY 3HAYEHUIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeETajula B KaTOJAHOM pacTBope, mnpu kKotopoi OJIC ranbBaHUYECKOTO JIIEMEHTA
ymenbiutes Ha 0,02B.

3agaua No2

[IpuBenuTe CXeMBI JJICKTPOAHBIX TIPOIECCOB M  MOJEKYJISAPHBIC YPAaBHCHHS PEAKIIHA,
MPOTEKAIOIINX MPHU JEKTPOXUMHUECKON Koppo3uu ransBaHonapsl Co/Ni: a) B kucnioit cpeze; 0) Bo
BJIQXKHOM BO3JIyXe€.

Omnpenenute yObUIb MacCchl aHOJA TPU KOPPO3UHM B KUCIOH cpene 3a 20 MHH, €ClM CKOPOCTb
koppo3uu cocraBuina 0,01 r/4.

3amaua Ne3

CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPaBHEHHUS OSJEKTPOJHBIX MPOILECCOB (aHOJ WHEPTHBINH) W
MOJICKYJISIPHOE YPaBHEHHE PEaKIIUH, IIPOUCXOISIIEH TIPH JICKTPOIIN3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOa.

Bbrunciinte (akTHUECKOEe KOJMYECTBO METa/lla, MOJYYEHHOTO Ha KaTOJAE TNPH DIIEKTPOJIN3E
Co(NO3)2, eciu 3JIeKTPOJIHM3 MPOBOANIM B TeueHuH | 4. Brixoa MeTasmia mo Toky coctaBui 85%.

VYKaXuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHHS BBIX0JIa METaJLIa 10 CPABHEHHUIO C PACUCTHBIM.

KoHTpoJibHBIE BOIIPOCHI IO TEMaM
KoHTpoJibHBIE BONIPOCHI 110 TeMe «XHMHYeCKasi TePMOANHAMHUKA

OCHOBBI XUMUYECKOH TEPMOJAMHAMUKH: TIOHSITHE CHCTEMBI, BUJIBI CHCTEM.

TepmoauHaMu4ecKre napaMeTpbl U PYHKLIUU COCTOSTHHS CUCTEMBI.

BuyTpennss sneprus. Pabora. Termora.

IlepBblii 3aKOH TEPMOAMHAMUKH (BBIBOL).

OHTaNbIMs KaK (QyHKIUS COCTOSTHUSI CUCTEMbI. DHTAJIBIIUSA 00pa30BaHMs BEIIECTBA.

TemnoBoit 3¢ddexr xumuyeckol peakumu. DakTopsl, BIMAONME Ha TemIoBoil 3ddekr
XUMHYECKON PEaKIUU.

Tepmoxumust. 3akoH ['ecca.

CnenctBug u3 3akoHa I'ecca.

OHTponuUs Kak (YyHKIHS COCTOSIHUS CUCTEMBI.
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BTopoii 3aKk0H TepMOJIMHAMUKH.

TpeTuil 3aKOH TEPMOIUHAMUKHU.

Oueprus ['mb0ca.

HanpasiieHne caMonpon3BOJIbHOTO MPOTEKAHUS XUMUUECKUX PEAKIIHM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYeCcKass KHHETHKA

Xumuyeckas kuHeTuka. CKOpocTh XMMHUYECKOM peakliii U METObI €€ PEryIMPOBaHUS.
Brnusinue KOHIIEHTpaIMKi Ha CKOPOCTh XUMUYECKOM peakiuu (3aKOH JEHCTBYIOIIHUX Macce).
Bnustaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Lodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallMU. Y paBHEHUE AppeHuyca.

Teopust nepexoITHOro KOMILIEKCa. JHEpPreTuyecKas JuarpaMmma.

KpuBas MakcBemna — bonbiiMana. DHepreTruueckuii 6apbep.

Karanutnueckue cuctemsl.

Binsaue katanu3aTropa Ha CKOPOCTb XMMUYECKOM PEaKIUu.

['oMOreHHBIi U reTepOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTuMblie 1 HEOOPATUMBbIE PEaKIIUU.

KoHcTaHTa XMMHUYECKOIO PaBHOBECHS.

Cwmenenue xumudeckoro pasHoBecus. [Ipunuun Jle—Illarenbe.

Bnusinue KoHLIEHTpalUY, JaBlI€HUs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHUSI.

da30Bble AMArPaAMMBbI AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoabHbie Bonpockl 1o Teme «PactBopb»

ITonsitue pactBopa. PactBopuMocTs BemecTBa. PacTBopuMocTs rasa.

PactBoprl. CrnocoObl BBIpaXEHHS KOHIEHTPAllMM pPAcTBOPOB (MaccoBas JoJs, MOJSpHas
KOHIICHTpALKs, MOJISIPHAS] KOHIIEHTPAIIUS YKBUBAJICHTA, MOJIbHAs JOJIs, TUTD).

KonnuratuHelie cBoMicTBa pacTBOpPOB. M eanbHbIi pacTBOP.

3axonbl Payns: | (ronomerpuueckuit) u |l (30ymuinockonuueckuii 1 KpUOCKOITMYECKUIN).

OcmMmoc. Ocmotrueckoe naBieHune. Cxema ocMoMeETpa.

KucnoTHO-0CHOBHBIE B3aUMOJICHCTBUS BELIECTB.

Nonnas Tteopust KucinotT u ocHoBaHWl AppeHnyca. OCHOBHBIE NMOHATUSA U IOJIOKEHUS TEOPUH
AppeHnnyca.

Juccommaruss KUCIOT, OCHOBAaHMW M COJIeH C TOYKM 3PEHHS HWOHHOW Teopun AppeHuyca
(mpumepsl).

Crenenp nucconuanuu. CHIbHBIC U CTa0bIe DJIEKTPOTUTHL.

Jucconmarus cialbix 3MeKTpoauToB. KoHCTaHTa AUCCOIUAITIH.

3axoH pa3basinenus OcTBaibaa.

Peakiinu MOHHOTO OOMEHA MEXK]Ty AJIEKTPONUTAMU (Ha TpUMEpe peakiuii oopazoBaHus cnadboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

IIponsBeneHne pacTBOPUMOCTH.

HNonHoe npousBenenre Boabl. BonopoaHblil M THAPOKCUIIBLHBIN MTOKA3aTEIIH.

I'mpponus coseit. TUIbl rTUAPOIN3a CONIEH.

KonnuecTBeHHbIE XapaKTEPUCTHKH MPOIlecca FUAPOIU3a.

@dakTopbl, BAUSIONINE HA MIPOLIECC TUIPOIIU3A.

KonTtpoJibHbIe BONPockI 10 TeMe «/lucnepcHbie CHCTEMBbD>
I'ereporennslie cMecu. [JucnepcHble CUCTEMBI.

JucnepcHocth. Kimaccudukanmm 1TMCiepCHBIX CHCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 TH0(OOHBIE KOJUIOU/IBI.
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CriocoObl MoTy4eHus: KOJUTOUTHBIX PACTBOPOB.

CrpoeHue KOJIJIOUHBIX YaCTHLl.

[IpaBuno dasuca — [leckosa.

Y CTORYHMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTOpHI.
Koarynsmus muodunbHbIX 1 TH0(POOHBIX KOJIJTOUIOB.
CenumeHTanys KOUIOUI0B.

Koarynauus KoJumonaHbIX pacTBOPOB AIEKTPOIUTAMMU.
[IpaBuno lyneue — Napau. Koarynaupyromasi ciocoOHOCTb.
OnTuyeckue cBOKWCTBA KOJJIOUIHBIX pacTBOPOB.
DNeKTpUUECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTtposibabie Bonmpochl 1o TeMe «OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE
npouecchbn

OCHOBHBIE OHATHS TEOPHH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.
OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCIICCTB.

BaxxHeline oKMCIUTEIN U BOCCTAHOBUTEIH.

Turbl OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TPUMEPHI).
OKHUCINTENBbHO-BOCCTAHOBUTENIbHBIN OTEHIIHA.

VYpasuenue HepHcera.

CocraBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.
HanpaBneHI/Ie OKHUCJIHNTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

KoHTpoJibHbIe BONIPOCHI 10 TeMe «JIeKTPOXUMHUYECKUE CUCTEMbD)

DneKTpoXUMHUYecKre cucTeMbl. Kinaccudukaius 31eKTpOXUMUYECKIX TPOIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIINE HA TPAHUIIE pa3jiesia «METaJl — PaCTBOPY.
l"anpBanmyeckuii semeHT Januais — SkoOwu.

DJIEKTPOABUKYIIAs CUJIa TAIbBAHMYECKOTO 2JIEMEHTA.

N3MepeHnne >IEKTPONHBIX NOTEHUHUAIOB. Psa  cTaHZApTHBIX BJIEKTPOAHBIX MOTEHIMAJIOB.

CBoiicTBa METAJIJIOB B COOTBETCTBUH C HX ITOJIOKECHUEM B pany HaHpH)KeHHﬁ.

VYpasuenue HepHcra.

DJEKTPOIN3 pacIIaBoOB U pacTBOPOB. KaToaHbIe 1 aHOAHBIE IPOLIECCHI.

O0wenunenHsli 3akon @apanes. Berxox mo Toky.

Koppo3us metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

XuMuueckas Kopposusl.

DneKkTpoXuMHuUecKasl Koppo3us. AHOAHOE OKHCIIEHHE MeTalsla U KaTOJHOE BOCCTAHOBIJICHHE

OKHCIIHUTCIIA.

[Tpumepsl KOppO3UU B KUCIION cpesie U aTMOC(hEepHON KOPPO3UH.
CKopocTh KOppO3uH.

3amuTa METaJUIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUS.

DNEeKTPOXUMHUYECKHE CITOCOOBI 3aIUTHI OT KOPPO3UU METAIIIOB.
XHUMHUYECKUE UCTOUHHUKU TOKA. ['albBAHUUECKUH DJIEMEHT.
XUMUYECKHE UCTOUHUKH TOKA. AKKYMYJISTOPBI.

XHUMHUYECKUE UCTOUHHUKU TOKA. TOIIIMBHBIE 3JIEMEHTBI.



IMPHUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJisi MpoOBEeACHUSA HpOMe)KyTO‘{HOﬁ aTrrecranmum
HpOMe)KYTO‘IHaSI aTrrecranusa UMECT OCJIbIO OMNpCaACINTD CTCIICHDb JOCTHIXCHUA
3aIVNIAaHUPOBAHHBIX PE3YJIbTATOB 06yquI/I${ IO AUCHUIIIIMHE 3a OHpCI[CJ'ICHHBIfI nepuon O6yLIGHI/I5I.

a) Ilnanupyemble pe3yabTaTbl O00yYEeHHUS] U OLIEHOYHBIE CPeACTBA /Ui TPOBEdEeHUSs
MPOMEKYTOYHON aTTeCTALMHU:



CTpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Tnarupyemblie pe3yabTaThl
00yueHus

OneHouHbIE CpecTBa

OIIK-4

T'OTOBHOCTBIO COYCTATh TCOPHIO U MPAKTUKY IJIA PEIICHNA MHXCHCPHEBIX 3a/1a4

3HaThb

- OCHOBHBIE XHMHYECKHE ITOHATHS,
[IOJIOKEHUS U 3aKOHEL;

- COBPEMEHHBIC HaIpaBJICHUS
pa3BUTHUS HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO H
AKCIIEPUMEHTATILHOTO UCCIIEIOBAHUS
B 00/1aCTH XUMHH

Ilepeuensy meopemuueckux 60npocoe K IK3ameny:
1. OCHOBBI XMMMUYECKOH TEPMOJAMHAMUKH: CHCTEMA, TEPMOJMHAMUYECKHE IapaMeTpbl
CUCTEMBI, YHKIIMH COCTOSHUS CUCTEMBI. [1epBbIil 3aKOH TEPMOIMHAMUKH.
OHepreTuka XMMHUYECKHUX IIPOLECCOB.
OHranenus. 3akoH 'ecca u ciieAcTBUS U3 HETO.
OHnrponus. YpasHeHue bosbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJMHAMHUKU.
Ouneprus ['n06ca. HampaBieHus XMMHYECKHUX IPOIIECCOB.
Xumuyeckas kuHeTHka. CKOpocTh Xxumuueckoi peakuuu. CpeqHsas U MCTUHHAs CKOPOCTU
eakuuu. Kunernueckast kpusasi.
CKopocCTb peakiui 1 METOIbI €€ PETYINPOBAHMSL.
Bnusinue remnepatypsl Ha ckopocTh peakiuu. [IpaBuio Baut-T'odda.
OHeprus akTUBallMU. AKTHBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHunyca.
0. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBL. [ OMOTeHHBIN KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKNUE CUCTEMBI. | €TEpOTreHHBIN KaTanus.
12. Xummnueckoe paBHoBecre. KOHCTaHTa XUMHYECKOTO paBHOBECHSL.
13. Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle Ilatense.
14. PactBopsl. CriocoOBI BBIpaXEHHUsI KOHIICHTPAIIUUA PACTBOPOB.
15. PactBopsb! 3nexTponuToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIMTUYECKOM IucconMannu. 3aKoH
pazbaBnenust OcTBabaA.

RBO©®ONT o0 wN

16. Jucconmanus KUCI0T, OCHOBaHUH, coneil. AM(pOTEpHbIE HJIEKTPOIUTHL.

17. PactBopumocTs. IlpousBenenne pacTBOpUMOCTH. YcCaoBHE 0Opa3oBaHHUS W PACTBOPCHHS
OCAaJIKOB.

18. Huccormmarus Boasl. MonHOE nponsBeaeHue Boabl. pH.

19. I'unponus coneit. CreneHb U KOHCTAHTA TUAPOIU3A.

20. Hucnepcusie cuctemsl. Knaccuduxkanus. Jlnodunpabie 1 110POOHBIE KOJUTOUIBI.

21. CtpoeHne KOoIIOUIHBIX YaCTHULl.

22. Koarynsmusi KoJIJTOMIHBIX pacTBOPOB.

23.  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIC CBONCTBa BemiecTB. Kiaccudukaius OKUCIUTETHHO-

BOCCTaAaHOBHTCIIbHBIX peaKHHﬁ.




CrpyKTypHBII

[Tnanupyemblie pe3yabTaThl

AJIEMEHT OueHoYHBIE CPEACTBA
oOyueHus
KOMITCTCHITUHN
24, DIIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapanes. DIEeKTPOIHbINA MOTECHIIA.
25. ["anpBannveckuii anemMeHT Jlanuans SIkoow.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: JICKTPOJIN3 pacIuiaBoB. [[puMeHeHne IIeKTPOoIn3a.
27. OnexTpoan3. AHOAHBIA M KaTOAHBINA MPOLIECCHl NP JIEKTPOIU3€e pacTBOpoB. IIpuMenenune
3JICKTPOJIN3A.
8.  Kopposwus. Bugsl kopposuu. CriocoOb! 3aIMThl METAJUIOB OT KOPPO3HH.
YMeThb - pemwlaTb  pacyeTHblE  3aJauMu Ilpumepnuvie npakmuueckue 3a0anus 011 IK3AMeHa:

MIPUMEHHUTEITEHO K MaTepuary 1. HammcaTh 3JIEKTpOHHBIE YPAaBHEHHS OJJIEKTPOIHBIX IPOIIECCOB, YPaBHEHHE CYMMapHOM

MIPOrpamMMBbl; TOKOOOpa3ymomiei peakuuu, BeIYUCIUTh, DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIM KOHIICHTPAIUH

- IPOTHO3MPOBATH BO3MOXKHOCTH | HOHOB MeTa/mIoB paBHbL: [AI*]=0,001 moms/1, [C0?*]=0,1 Momns/m.

MIPOTEKaHUs CaMOIIPOU3BOJILHBIX 2. Hanmcath MOHHBIE W MOJIEKYJIIpHBIC YpaBHEeHHs peakiuii ruaponusa coneit: KsPO4; Na2SOq,

POIIECCOB B pasnuuHbix | ZnCla.

XUMUYECKHUX CUCTEMAX;
- COYETaTh TEOPHIO U MPAKTHUKY IJIs
peLICHUS UHKEHEPHBIX 3a]1a4

3. 3aKOHYUTH YpaBHEHUS pEaKIIUii, HAMKCAB UX B MOJIEKYJISIPHOU U MOHHOH opmax:
Al(OH)3 + NaOH —, K2COs3 + H2SO4 —, Hz2S + KOH —.

4. B 2 1 pactBopa ruapokcusa kaiubuus cojepxurcs 478,8 r Ca(OH)z2. [InotHocTh pacTtBOpa
1,14 r/mn. Paccuuraiite: ®(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K2Cr207 + FeSO4 + H2SOs4 — , KMnOs + Na2S03 + H20 —.

6. HamucaTh SJEKTpPOHHBIC YypaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYyMMAapHOM
TOKOOOpasymwIie peakuuu, BeMUCIUTh DJ]C raapBaHMUECKOTO 3JEMEHTA, €CIU KOHIEHTPAIuH
MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [AU*]=0,1 Momb/m.

7. 3aKOHYUTH YpaBHEHUS peaKlUii, HAMKMCaB UX B MOJIEKYJIIPHOW U HOHHOM opmax:

NH4OH + HNOs —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. HammcaTth ypaBHEHHUS peakiuii THIPONIN3a B MOJIEKYIspHOM U nonHoM Bujae: Al2(SOa)s3, KCI,
Na2S0:s.

9. HammcaTh 3JEKTPOHHBIC YPAaBHEHHUSA DJIEKTPOJHBIX IMPOIECCOB, YpPaBHEHHUE CYMMapHOH
TOKOOOpa3ymmei peakuuu, BeMUCIUTh, DJ[C rajibBaHMYECKOTO 3JEMEHTA, €CIIM KOHIICHTPAINH
FIOHOB MeTa/lIoB paBHbL: [ZNn2*]=0,01 moms/m, [Cu*]=1,0 Momus/m.

10. Cynbdar amomunusi Mmaccot 36,4 r pacrBopuiu B 100 r Boasl. [IIO0THOCTH MOTYYEHHOTO
pactBopa 1,32 r/mi. Paccunraiite: @(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. Hanmcath SIEKTPOHHBIE YpaBHEHHsI SJIEKTPOJHBIX IPOIECCOB, YpaBHEHHE CyMMapHOM

TOKOOOpasymwme peakuuu, BeucIuTh JJC raapBaHUYECKOr0 AJIEMEHTa, €CIU KOHICHTPAIMH




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[TnaHupyemble pe3ybTaThl
oOyueHus

OneHouHBIE CpeCcTBA

MOHOB MeTaJIoB paBHbl: [Mn?*]=0,01 mons/1, [Ag*]=1,0 Momb/m.

12. 3aKOHYUTH YpaBHEHMsI pE€aKLUii, HAUCAB UX B MOJIEKYJIIPHOM U MOHHOM BHUJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOAMHAMUYECKYIO BO3MOKHOCTh ITpoTekanust peakuuu CaOw) + 2 Cx) =
= CaCz ) + CO), AHr = 460 x/Ix npu cTannapTHBIX ycla0BUsAX. Paccunraiite Temneparypy Hadana
peakimu, ecau  S(Ca0)=38 J[Ix/monsK; S(C)=6 [x/monsK; S(CaC2)= 70 Jx/monb-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI:
KMnO4 + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Onpenenure TEPMOAMHAMHYECKYIO BO3MOXHOCTh npoTekanusi peakiuu 2 Cla ¢y + 2 H20(
=4 HClw + O2 ), AHr = 115,6 /) mpu CTaHIapTHBIX YCIOBHSAX. Paccuutaiite Temmeparypy
Hauana peaknuu, eciu S(Cl2)=223 Jx/monb K; S(H20)=189 Jxx/mons-K; S(HCl)= 187 Ix/moinb K;
S(02)=205 Tx/moinb K.

16. HanimcaTh ypaBHEHUs peakiui Tuaposn3a B MosekyisipuoM U nonHoM Buze: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTE ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIUH:
K2Cr207 + Na2SO3 + H2SO4 —, KMnOs + NaNO2 + H20 —.

18. TomoreHHass peakmus TpoTeKaeT Mo ypaBHeHuto Hz ¢ + l2 @) = 2 HIly. HavanpHas
KOHIIGHTpaIus Bojopoaa 2,1 monp/i, moma 1,5 monb/i. Bo CKOJNBKO pa3 M3MEHUTCS CKOPOCTH
peakiuu, xkorja npopearupyet 30% Bogopoaa?

19. B 640 ma Boasl pactBopuin 160 1 xnopuaa sxenesa (I1I). [TmoTHOCTH MoydyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cm; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenenure TEPMOAMHAMHYECKYIO BO3MOXKHOCTh MpoTekaHusi peakmuu CS2 x) +3 O2n=
=CO2 () + 2 SO2 (), AHr = -1075 /I npu cTaHAApPTHHIX yClIOBHsIX. PaccuuTaiite TemmepaTypy
Hauana peakiuu, ecnu S(CS2)=151 J[x/monb K; S(02)=205 [x/mons K; S(CO2)= 213 Jx/MoabK;
S(S02)=248 JTxx/monb-K.

21. Peakuus uner mo ypaBHeHHto: 2 Hx ) + S2 1 = 2 H2Sq). HauvanbHas koHuEHTparus
BOJIOpOJIa 2 MOJIB/JI, cepsl 1,5 Momb/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIUHU K
MOMEHTY, Koraa npopearupyet 0,7 Moas/1 Bogopoaa?

22. Omnpenenute TEPMOAMHAMUYECKYIO BOSMOXKHOCTD IPOTEKAaHUs peakiuuu 2 ZNS () + 3 Oz =
=2 27Zn0 & + 2 SO2 (), AHr = -890 x>k npu cTaHAapTHBIX YCloBUsAX. PaccunraiiTe TemnepaTypy
Havaa peakiuu, eciu S(ZnS)=58 Jx/moinb K; S(02)=205 x/mons K; S(ZnO)= 44 JIx/mons K;
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AJIEMEHT OueHoYHBIE CPEACTBA
oOyueHus
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S(S02)=248 Ix/moinb-K.

23. HavanpHbIe KOHIIEHTPAIUU UCXOAHBIX BemecTB B peakiuu: 2 SOz () + O2 ) = 2 SO3 (r) 011
paBusl 1,8 Monb/1 SO2 u 2,4 monb/n O2. Bo cKoIbKO pa3 U3MEHHUTCA CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO27?

24. B pactBope oprodochopHoi kuciaotrel maccor 1200 r m muotHocThio 1,153 1/Mn
conepxkurcs 312 r HsPOa. Paccunraiite: ®(H3POas); Cwm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnagets - HaBbIKAMU MPUMEHEHHUSI OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anusn 011 IK3amena:

XAMHUYECKUX 3aKOHOB B
npodecCHoHaNBHOU e TENbHOCTH;

- MPAKTUICCKIUMH HaBBIKAMU
TEOPETUIECKOTO H
IKCIIEPUMEHTAILHOTO HUCCIICIOBAHUS
B 00JIACTH XUMHUU

1. ns peakmmu CH4 ) + CO2 () = 2 CO () + 2 H2 () onpeienuTe BO3MOKHOE HAIPaBICHHUE
CaMOIIPOM3BOJILHOIO TEUYEHMs pPEaKLUUU IPH CTaHJApTHBIX YCIOBHAX W mpu  Temmeparype T
=927°C, ecinu TerIoBO# YPQEKT peakIny 10 3aJaHHOH TeMIEpaTyphl He H3MEHHUTCA. YKaKHUTE: a)
BBIJICJIICTCS. WIIM TIOTJIOLIAETCS SHEpPrus B XOJA€ peakuuu; 0) NMpUUMHY HaWIEHHOTO M3MEHEHHUs
sHTponuu. Paccunraiite TeMnepatypy Hadajla peakiiyH.

2. BeIpa3ute yepe3 KOHLEHTPALUU PEareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOINX peaKlui
N2y + 3 How) = 2 NH3m, AH = -92,2 xJIx. YKaxuTe HANpaBICHHE CMEIICHUS XUMHUYECKOTO
pPaBHOBECHsSI 3TUX PEaKLUil: a) MpU MOHMKEHUH TEMIIepaTyphl, €ClId JaBJIeHHUE TOCTOSHHO; 0) Ipu
MOBBILICHUH JTABJICHMUS, €CIIH TeMIIepaTypa MOCTOSHHA.

3. CKONbKO MWUIMIUTPOB 96%-HOrO pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyercs ans npurorosienus 2 i1 0,25M pactBopa?

4. Kakme wu3 crnepyromux conedl moxaseprarorcs ruaponnsy: NazSiOs. Cu(NOs)z2. KBr?
CocTaBpTe HOHHBIE M MOJEKYJSpHbIE ypaBHEHHS THAPOJM3a COOTBETCTBYIOUMX cosield. Kakoe
3Hauenue pH (< wiu> 7) UMEIOT pacTBOPHI 3TUX CONEit?

5. 3osb ruppokcuaa Maruus nosiydeH mytem cmemmBanus 0,02 1 0,011, pactBopa MgCl2 u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] TOTYYEHHOTO 30JI1 U HAIUIIUTE
bopMyITy €ro MUIIEIUIHI.

6. PaccunTaiiTe 2JEKTPOABIKYILYIO CHIIy U ONpPENEIUTE HAIPaBIECHUE CaMOIPOU3BOJIBHOIO
NPOTEKaHUsl PEaKIUU TMPU CTAHJAPTHBIX YCJIOBHUSAX, MCIONb3Ysl 3HAYEHUS OKUCIUTEIHHO-
BOCCTAaHOBUTENBHEIX nToTeHmanos HJ + H3POs — J2 + H3POsz + H20.

7. lTlpuBeaute cXeMbl 3JEKTPOIHBIX MPOIECCOB M MOJEKYJSpHbIE ypaBHEHUS pEaKLUH,
NPOTEKAIOIIUX TP AIEKTPOXUMHYECKOH Koppo3un rajapBanonapbl Co/Ni: a) B kucioii cpene; 0) Bo
BIIQ&XKHOM Bozayxe. Ompenenure yObUTb MacChl aHOJIA MPU KOPPO3UU B KHUCIION cpere 3a 20 MuH,
€CJIM CKOPOCTh Koppo3uu coctaBmia 0,01 r/4.

8. CocTaBbTE INEKTPOHHO-MOHHBIE YPABHEHHSI 3JIEKTPOJHBIX MPOIECCOB (aHOJ MHEPTHBIN) U




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[TnaHupyemble pe3ybTaThl
oOyueHus
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MOJICKYJISIPHOE YpaBHEHHE PEaKIUH, IPOUCXOIALICH MpH 3eKkTpoiu3e pactBopa CoSOa4.
Brerancnure gakTuaeckoe KOJTHIECTBO METalIa, IOJTYYSHHOTO Ha KaTOo e TIPH JICKTPOIIN3E
Co(NOs3)2, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHur 1 4. Beixoa mMetaia mo Toky coctaBui 85%.
YkaxxuTe BO3MOKHBIC TPUUYMHBI YMEHBIICHUS BBIX0JIa METaJIJIa 110 CPABHEHUIO C PACUECTHBIM.




0) ITopsinok mpoBeneHNsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJIH U KPUTEPUH
OLICHUBAHMS:

[TpomexxyTouHasi aTTecTalys IO JUCHMIUIMHE «XHUMHUS» BKIIOYACT TEOPETHUYECKHE
BOIIPOCHI, TO3BOJIAIOLINE OLCHUTh YPOBEHb YCBOCHHUs 00yYaIOLUIMMHUCS 3HAHUHN, U IPAKTUYECKHE
3aJjaHus, BBISIBIISIONINE CTENIEHb C(OOPMUPOBAHHOCTA YMEHUH U BIIAJICHUH, IPOBOAUTCS B (OopMe
9K3aMeHa.

DK3aMeH MO0 JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BONPOCAa U OJHO IMPAKTHUYECKOE
3aJaHue.

Ilokaszamenu u Kpumepuu OYeHUEAHUA IKIAMEHA:

— Ha OILEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMHCs JEeMOHCTPUPYET BBICOKMU YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTHYecKoe U INIyOOKOoe 3HaHHE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OMEpUpPYET
3HAHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyalUsX OBBILIEHHOMN CI0XKHOCTH.

— Ha OIICHKY «xopomo» (4 Oamra) — oOydaromuics IEeMOHCTPUPYET CPEIHUN YPOBCHD
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHMsSI OCBOEHBI, HO JOIYCKalOTCS
HE3HAUUTENbHbIE OIIMOKHM, HETOYHOCTH, 3aTPyAHEHHUS TpPH AaHAJUTUYCCKUX OIEpaLusX,
IepeHoce 3HaHUN M YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYAllUH.

— Ha OIICHKY «YAOBJIETBOPUTEJbHO» (3 Oamna) — o0y4aromuiics AeMOHCTPUPYET MOPOTOBBII
yYpOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHLIMI: B X0J€ KOHTPOJBHBIX MEPOIPUATHH SOy CKarOTCs
OIMOKH, MPOSBISIETCS OTCYTCTBUE OTICNBHBIX 3HAHWW, YMEHHWI, HABBIKOB, OOyYaroUIUiiCs
UCTIBITHIBACT 3HAYUTEJIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHMAMHU IIPH UX
HepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEeYyJAO0BJIETBOPUTEJIBHO» (2 6auia) — oOydarouuiics AeMOHCTPUPYET 3HAHUS He
6onee 20% TEOpeTMUECKOTO MarepHaia, JOIMyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXEeT
MOKa3aTh MHTEJUIEKTyalIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeyI0BJIeTBOPHUTeIbHO» (1 Oamn) — oOyyaroluiics He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIPOM3BENCHHWS W OOBACHEHHWS WHPOpPMANWK, HE MOXKET TI0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.



