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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecmMoTpena, oocyxaeHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roly Ha 3aceqaHuu Kadeapbl XuMUU

[IpoTokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

[Ipotokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2024 - 2025
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMHUn

[Iporokon ot 20 1. Ne
3aB. kadeapoit H.JI. Mengank

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogqoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl Xumun

[IpoTtokom oT 20 . Ne
3aB. kadeapoii H.JI. Mengank




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu OCBOEHUST TUCITUTITUHBI «XUMHS SIBISIETCST (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON pa0bO0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMUYECKUX 3HAHUH TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIEH TPAKTHUYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmbl

JucuunnrHa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro I1aHa 00pa30BaTesIbHOM
IIPpOrpaMMBEI.

JUis  u3ydeHus  JUCLMIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(hOpMHUPOBAHHEIC B PE3YIbTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

"Xumus" B 00beMe nporpamMmmsl cpeiHei o011e00pa3oBaTeaIbHON IKOIbI

3HaHus (YMEHHUs, BIaJeHUs), NOJyYEHHbIE NTPU U3YYEHUU JAHHOM TUCLHUIUIMHBEI OyayT
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICLII/IHJII/IH/HpaKTI/IK:

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaTbl 00y4YeHus1

B pesynbrare ocBOEHMsS AUCHUIUIMHBI (MOIys) «XHUMHS» OOydaroIUHCA JOJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-1 CrocobeH NpUMEHSATh €CTECTBEHHOHAYYHBIE M OOIICHHXCHEPHBIC 3HAHHS, METOJIbI
MaTeMaTHYECKOro aHaJIN3a U MOJIEIMPOBAHUS B MPO(ECCHOHAIBHOM AEATeIbHOCTH;

OIIK-1.1 Pemaer crannaptHele mnpodeccHOHaNbHbIE 3a7auyd € TNPUMEHEHUEM
O0IICMHKEHEPHBIX 3HAHUI
OIIK-1.2 IIpuMeHsieT MeTOnbl MOJEIMPOBAHMS M MAaTEMaTUYECKOrO aHalau3a s

PCIICHHUA 3a/1a4 B HpOd)eCCHOHaHLHOﬁ JCATCIIBHOCTHU




4. CTpyKTypa, 00b€éM N cotepkaHne NTUCHHUIINHBI (MOLYJIs)
OO0mas Tpy10€MKOCTh AUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

HHUCIIC:

— KOHTaKTHas pabora — 55,9 akaj. 4yacos:
— ayauTopHas — 54 akaj. 4acos;
— BHeayauTopHas — 1,9 akaj. qacoB

— camocTosTeapHas padorta — 52,1 akaz. 4acos;

<DopMa aTrrecTaluu - 3a4cT

AynutopHas § g ®opma
o | xomraxTHAA pabora 2 g s TeKyIIEro
Paznen/ Tema § (B axan. gacax) E 2 e . KOHTPOJIS Kon
JACIATUTAHBL 3 g o CAMOCTOATCIRHON YCIEBaEMOCTH H | KOMIIETEHIINU
O g & paboTel .
nab. |mpakT.| s Q3 IIPOMEKYTOTHOU
Tew | w | san S 8 aTTecTanun
CaMOCTOSTEIbHOE
n3ydeHue
yueOHOI 1 3amura OIK-1.1
1. XuMundeckas TepMOAMHAMHKA 6 | 421 8 HAYYHOM KOHTPOJIBHOM OHK-ll 2’
JUTEPaTyphl; pabdoTsl '
- perieHne
KOHTPOJIbHOM
paboThI
CaMOCTOSITEIbHOE
n3ydeHue
yueOHOI 1 3amura OIK-1.1
2. Xummdeckasi KHHETHKA 6 2 8 HayJHOI KOHTPOJIBHON OHK-ll 2’
JIUTEPATYpBI; paboThI '
- perieHne
KOHTPOJIbHOU
paboTsI
- oopmiieHHE
2 oTyera o
71a00PaTOPHBIM
pabotam;
- 3amura
CaMOCTOSITETIbHOE | JTabopaTopHOi OMK-1.1
3. PacTBOpBI 8 4,21 10 U3y4YCHHE pabotsl. 3ammra Ol'[K-ll 2’
yueOHOI u KOHTPOJIbHON '
Hay4YHOU paboTHI.
JIMTEPATYPBL;
- perieHne
KOHTPOJIbHOI
paboThI.
CaMOCTOSITETbHOE
U3y4eHHe
yueOHOH u 3amura OIK-1.1
4. JlucriepcHbIe CHCTEMBI 4 2 8 Hay4HOH KOHTPOJIBHOH OHK-lI 2’
JUTEPATYPBI; paboThL. '
- pereHne
KOHTPOJIbHOU
paboTsl.




CaMOCTOATCIIbHOC

n3ydeHue
5. OKHCIIUTEIBHO- yqeGHOHVH 3amra N OIIK-1.1,
BOCCTaHOBHUTEJIBHBIC MPOIIECCHI 4 2 4.2 HaytHO’ . KOHTPOILHOH OIlK-1.2
JIUTEPATYPHI, paboThL.
- pereHne
KOHTPOJIBbHON
paboTsI
- opopmileHUE
oTyera o
1a60paTOPHBIM
pabotam;
- 3amura
caMoCTOsTeNbHOE | 1adopaTopHOi OIK-1.1
6. DIEKTPOXUMHYECKUE CHCTEMBI 8 |4/2,31 10 H3y4eHHE paboThl. 3amuTa OHK-lI 2’
yueOHOI u KOHTPOJIBHOM '
Hay4YHOU paboThI
JUTEPATYPHI;
- peleHue
KOHTPOJIBHOU
padoThI
HWroro no pazneny 36 [18/6,31 52,1
Hroro 3a cemectp 36 [18/6,31 48,2 3a4ET
Hroro no aucrumninuae 36 18/6,3 52,1 3a4eT

)44




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemogaBaHUS UCHUIUIMHBI «XUMHS» TMPUMEHSETCS TPaJAUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHUIUIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe JeKIuii-0ece bl UIN AUAajora ¢ ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUYECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUYEHHs, JUIS MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIIUU MOTYT HUCHOJIB30BATHCS DJIEMEHTHI MTPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjee MOJHO peajn30BaThb METOJ MPOOJIEeMHOro oOyueHHUs 4epe3 MOCTaHOBKY MpoOieM C
MMOMOUIBIO IEMOHCTPALUH SIBIICHUM, PEAKIIUH HIIH ITPOLIECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YAU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/1€ KOTOPBIX
yueOHasi paboTa MpPOBOAUTCSA C pealbHBIMM XMMHUYECKMMHU BerlecTBamu. Ha smaGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUU J1a00paTOPHBIX 3aHATHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUall IIyTEeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiaecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTUBHOTO
B3aUMOOOy4eHHusl (MapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas €€ C TEXHOJOTHeW MOIyIbHOTr0 00ydeHus. BbImoaHuB
OKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI IO CEPUH  OMBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas pabota oOydarommxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(dbopMbI yueOHOU AEATEeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHUX 33/IaHui, 3aBepiieHHue 0pOpPMIICHHUS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo ydyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTypsl B
OoubnMoTeKe, HarMcanue pedepaToB U KypCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arTectanuu. CaMocTosTeNbHAsE paboTa 00yJaronmxcs 10 KHa ObITh HallpaBJieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHBHOMY KOHTPOJTIO.
[Tpu npoBeaeHNH pyOEKHOTO U 3aKIFOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMH 337a4aMH, CTOSITUMHU
nepes; TpernojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPH U3YUYEHUU Kypca HapsSAy C BBISBICHHEM CTEIEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHBIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUarOMMMCsT TIPEAIAaraloTcsl TECThl W 33/1a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIIOCO0 KOHTPOJISI TO3BOJISIET CTYIEHTaM B JIF000E€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYEeCKOe 0OecnieueHHe CaMOCTOSITe/ILHOI padoThI 00y4Yaommxcs
ITpencraBneno B npuiaoxeHuu 1.



7 OueHoYHbIE CPEeACTBA A/ NPOBEACHHUS MPOMEKYTOYHOM ATTeCTAIUHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAIHOHHOE 00ecneyeHue JUCITUIITIMHBI (MOYJIs1)
a) OcHoBHas JIUTEpaTypa:
OcuoBsl xumuu: yueonuk / B.I'. UBanos, O.H. I'esa. - M.: KYPC: HUIl UH®PA-M, 2014.-

560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.02.2021). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe 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 obpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munrypuna
; Marauroropckuit roc. Texuudeckui 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 obpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcusie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Maraurtoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : ANMEKTPOHHBIN. -
Caenenus noctynssl Takoke Ha CD-ROM.

3. Komsama, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name 1147 pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : AJIEKTPOHHBIH. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpPaBHOBECHS
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenwus: 14.02.2021). - MakpooObeKT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. Koposun, H.B. OOmast xumus: yued. A TeXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zp., mepepad.- M.: Beicir. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkuii cnpaBouHuk Qusnko-xumuveckux BenuuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. Ilonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBCHHBIMN.

7. VI3BecTus BhICIIMX y4E€OHBIX 3aBeIeHUI. XUMHUS U XUMHUYECKasi TEXHOJIOTHSL:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
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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=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
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Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

14.02.202

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCLHUILUIMHE «XUMHA» JUIsl O00y4aroluXcs BCeX HaIlpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl o0yuenus [/ O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBI.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA. METOIWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON palbOoThl MO AMCHUUIUIMHE «XUMHs» i 00ydJaroOMIMXCsl BCEX HalpaBICHUM
MOJTOTOBKK U crieranbHocTeii Bcex popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texandyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. —18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC pPaBHOBECHE:
Mertoanyeckre ykazaHus K J1aOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIMXCcs BCEX HANpaBJICHUI MOATOTOBKH M CIielHaibHOCTeH Beex (opm odyuenwus / JLT.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOINYECKUE
YKa3aHUsl JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XHUMHUS» s 00ydaroluxcsl BCEX
HaIpaBJICHUI MOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. K. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uympoga, JI.B. PacTBopsl: MeTomuueckasi pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJATOTOBKU U CELUAIbHOCTEH
Bcex opm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKkas pa3paboTka K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolIMXcsi IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenust / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCTAM Beex (opm oOyuenus / JI.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYarOIIMXCS BCEX HAIPaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenmss / JLI. Komsma, E.B. Tapaciok;
Marnutoropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Konsma, JI.I'. OkucIuTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSTEIbHON padoTe 1l 00ydyaromuXxcs 0 BCEM
HaMpaBJICHUSAM IOATOTOBKH M CrenuanbHocTIM Bcex ¢opm obyuenust / JL.I'. Konsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuii yH-T uMm. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. M. HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHUYECKHE MPOIECChl: METOJMYECKUE YKazaHUs K
na0opaTOpHOIl paboTe MO AUCHUIUIMHE «XUMUS» U1 00ydaroluXcs 10 BCEM HalpaBICHUAM
MOJrOTOBKH W CIIEIMAIBHOCTSIM Beex (Gopm oOyuenust / O.A. Mumypuna, H.M. Poanonosa;



I'. . Hocoma, 2017. — 13 c. — TeKCT : HenocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnieuenne

HanmenoBanue .
o Ne torosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007 |y, 135 1 17.09.2007 GeccpoHo
Professional
7Zip CBOOOIHO pacIpoCTpaHICMOC 0OECCPOUHO
FAR Manager CBOOOJTHO pacpoCcTpaHsIeMoe 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchblIKa

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «MBUC»
HaunonansHas UH(POPMAITMOHHO-aHATUTHICCKAs
cucrema —  Poccuiickuit  ungekc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nuruposannst (PUHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
WNudopmannonHas cuctema - EnuHoe okHO J0OCTyma K
HHGOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

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

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

DdenepanbHOE rOCYIapCTBEHHOE OIOKETHOE

yUpexJIeHue «DenepanbHBIN urctutyt|URL: http://www1.fips.ru/
MPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuiickas  Tocynapctsennas — OOMMOTEKA. |\ oo . rsl.ru/rufdreaders/catalogues/
Karamoru

?IgigzOHHHe pecypeet oubmotexu MITY mm. TWL1p . a0ty ru-8085/marcweb2/Default.asp

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUYECKOE 0OecTieueHUe JUCIUIUINHBI BKITIOUAET:

VYyeOHble ayauUTOpUM JUISL TPOBEIEHUS 3aHATUN JekuuoHHoro tumna. OcHarieHue:
MynpTuMeANIHbBIE CPEeICTBA XPaHEHUS, Iepeau U MPeCTaBIeHUsI HHPOPMAaIIUH.

YyeOHblE ayIUTOPUM JJIs  TNPOBEACHHUS  J1a0OPATOPHBIX  3aHATHUH, TPYNIOBBIX U
VHJMBHUIYaJIbHBIX KOHCYJIbTAllMM, TEKYHIErO KOHTPOJSA M MPOMEKYTOUHOU arTecTanuu. OcHaleHue:
OO6opynoBaHue A5 BBIIOJHEHUS J1a00paTOpHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTcpHrabl: Ta6J'II/II_[I)I, CXEMBI, IINIaKaThI.

[Tomemmenust ans camocTosTeNbHOW paboThl oOyuaronmxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketoM MS Office, Beixomom B HHTEpHET M C JOCTYIIOM B 3IEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust aisi XpaHEHUsT U TPOPIIAKTHIESCKOTO OOCTYKHUBAaHHUS YI€OHOTO 000PYIOBaHUS.
OcHamienue: Crennaxu, ceiidsl g XpaHeHUs: yueOHOro o0opyaoBaHus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOro 000PYIOBAHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

MNMPUJIOKEHME 1
6. YueOHO-MeTOAUYeCKOE o0eclieyeHrne CaMOCTOSATeIbHOI PadoThI 00y4aK0IIMXCS

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpeMsl MOATOTOBKH CTYACHTAMH OTUYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3einy AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U MTPAKTHUYECKHE
3aJlaHusl, OTBETHI HAa KOTOpbhIE TPEOYIOT TIYOOKOrO TMOHMMAaHHWS HW3YYCHHOTO MaTepuana. TecTswl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOAMHAMUKAY: MIEPBBIC IECTh 33IaHUN OLICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) HUCXOIHBIE peareHThl
0) MPOAYKTHl XMMUYECKON peakuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

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

3. B sk30TepMuueckoil peakum:
a) SHTAJIBNNS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiun otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') JaBJIEHUE PEAKIITUOHHON CHUCTEMBI ITOBBIILIAETCS

4. CranaapTHble TeuoBble 3 (HEeKTh TPUHATO 0003HAUATH:

a) AUcrt B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K]JI»/Mo01b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas u3 HammcaHHBIX HIDKE PEaKIMid OTBEYaeT TeruioTe oOpa3oBaHUs okcuma asora ( || ) B
CTaHJApTHBIX YCIOBUAX?

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

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

CuO () + C (rpagur) = CU () + CO (), mornotuiioch 22 k/JIk TEMIOTHI.

DHranbeus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®293 (KI>x/Mo1B) S%gg ([Ix/MonB*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHus 3Heprum ['mbOca mpH CTaHAAPTHBIX YCIOBUSX, IIPU TEMIEparype
627°C n TemmepaTypy Hadajla peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B tecrax mo teme «XuMHUYecKas KHHETHKa»: TEPBOE, BTOPOE, TPEThE, YCTBEPTOE M TISATOC
3a7aHus oneHuBaroTea B 0,5 Oaiia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE U JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oaja.

TecTt Ne 1

1. Pazgen XuMuu, U3ydaroluid CKOPOCTH M MEXaHU3MBI XHMUYECKHUX pEaKInii, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEeHNE KOJTMYECTBA BEIIECTBA PEareHTOB (MJIM MPOAYKTOB) PEAKIIMU B €INHUILY BPEMEHH B
eAuHuIle o0bemMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B kakux emuHHIIAX BBIPAKAETCS CKOPOCTh XUMHUUECKOM peakinuu?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or xakux (pakTopoB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIINNA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHS 00OpAaTUMBIX MPOLIECCOB KOITMUECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Bipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B)V =k[NO][H,0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] */ [C][D]

8. Kakoli 0Tpe30K Ha qUarpaMMe MOKa3bIBA€T 3HAUYEHHUE TEIIOBOro dd@exra peakuuu?
a) l E %

VRN
L/

X0/Jl peaKuuu

7y
\;

v

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 87

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

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

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPY TTOBBIIICHUY JIABJICHUS
11. Ina peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHSI paBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOphI»: TepBOe 3alaHWE OICHWBAaeTcs B 1 Oamr, BTOpoe, TPEThe,
4eTBEpTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peakuu Cu SO4 + KOH — ... cokpallieHHOe MOHHOE YPaBHEHHE 3aIHIIETCS B BUJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust 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
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApPOCYNb(ara KajablMsg M BOJIBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIINYA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHA 3,27-107 1/ 100r H,O. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBa BEUIECTBA K 00BEMY BOIbI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..

1) ruapoKcH aMMOHHMS

2) THIPOKCH KaJIHsI

3) xJopuI Kaublus

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KHCIYIO CpPEeidy.
[IpyuunoOii 3TOTO SABIAETCA ...

1) snexTposu3 cosei

2) JIUCUPOTOPIHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COCi

4) THAPOJIU3 COJCH

10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo Tteme «I[I/ICHepCHI)IC CUCTCMbBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJT
3. JIst KaKoro 3IIEKTPOJIHMTA TOPOT KOAryJISIIUU KOJUTOUIA C MOJOKHUTENbHO 3apPsDKCHHOM YacTHIIeH
JIOJDKEH OBITh HAMMEHBIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOM AJICKTPOJIMT MTPACT POJIb HOHHOTO CTabuIn3aTropa’?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata cBunma (1) ¢ 10 mum 0,02H cynwsdara kammst
obpazyercss 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOMKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxXomATCS B COCTOSTHMM JMHAMHUYECKOTO PABHOBECHS

2) K Karomy



3) K aHomy
6. B aBe kon0ObI HamuTO MO 50 MIT 307151 THAPOKCH A Kene3a. st Toro 4To0bl BEI3BATh KOATYISIIUIO
307151 TOTpeOoBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHMCIUTENHbHO-BOCCTAHOBUTENIbHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEIUYMBAET CBOIO CTENEHb OKHCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHULIATENBHBIN 3apsi] HOHA YBEIUYHBACTCS
3. U3 mpencraBineHHbIX HIDKE peaknuii K OBP nucnponoprioHnpoBaHus NPHUHAIICHKUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JEMEHTHI, HAXOAIINECS B CPETHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
MTOJIBEPTaFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppUIIMEHTOB B peaKklny, MPUBEIEHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajut; TpeThe M YeTBepToe 3aManus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIUH  MpOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeunciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BHeaynuTopHas camocroATeNbHAsA paboTa OOYYAIOIUXCS OCYIICCTBISIETCS B BHIE
U3yYEeHHs JIUTEPATYpPhl MO0 COOTBETCTBYIOIIEMY pa3jeiy ¢ MpopabOTKON Marepuaia; opOpMIICHHS
OTYETOB M0 1a00PATOPHBEIM PadOTaM U BHIOIHEHHS JOMAIIHHUX 3a1aHHIA.

BapuaHThl TeMATHYECKHX JOMANIHHX 3aaHU 1/151 BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6a.



3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 Hy () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPU CTAHAAPTHBIX YCIOBUAX M MpH Temmeparype T = 927 0C,
ecly TerIoBoi A (deKT peakuuu 10 3aJaHHOW TeMIIePaTyphl HE U3MEHUTCS. Y KQXKHUTE: a) BBIIACISCTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy o + 2 HoO(y = Ca(OH); () + CoH; (1), mONB3YsICH
CTaHJAPTHBIMU TEIJIOTAMH 0Opa30BaHUs pearupyronux BemecTB. CKOIbKO TEIIOTHI BBIICTUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPABHEHUSM PACCUUTANTE TETIOBOM 2((DHEKT peaKIuu:
Hy ) + COz ) = CO () + H2 O(py. TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 O, o= H,O (™) AH =-241,9 x]JIx;

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

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

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

3azmaya Nel
Peakuus nporekaer nmo ypaBHeHuio: Os ) ¥2 CO y = 2 CO; (. HauvanbHple KOHLIEHTpanuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korna npopearupyer 30% CO? Bo CKonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakinK, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccunraiite Bpems, mpu KOTOPOM 5TO K€ KOJUYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temneparype 200 °C, ecim TEMIEPATypHbIN K03()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKkuu?

3amaga Ne3

Haiinute HayanpHble KOHIIEHTPALIMK UCXOAHBIX BEHIECTB U KOHCTAHTY PABHOBECHSI PEAKIIUU:
Fe (7 + H20 ) = FeO () + Ha (1), €cnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Jisa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (yy + Hy (7 HadanbHblE KOHIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIUNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALMU PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =CO, ™ T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ITUX PEAKIUN: a) IPH MOHUKESHUH
TeMIIepaTyphl, €CIIU JaBJIEeHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanuum mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3a7adu
orieHuBaercs B 1 Oayt; werBepTas u mectast — B 0,5 Oaa.



3amaua Nel

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

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; T') TUTP; 1) MOJBHYIO JIOJIIO BEILIECTBA B paCTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAlllCHHbIE HOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO J1Ba MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba®" + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHOI KUCITIOTHI.

3amaya NeS

Kakue u3 ciemyronux coseit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamnem 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC MPOIECCHI): TepBas
3a/ava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3agaua Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccumnTaiiTe SJEKTPONBMKYIIYIO CHIYy | OIpEACIHTE HAMpaBlIeHHEe CaMOMPON3BOIHLHOTO
MMPOTCKAHUA HepBOﬁ pCakiiu Mnpu CTAHAAPTHBIX YCJIOBHAX, HCIOJB3Yyd 3HAYCHUA OKHCIHUTCIBHO-
BOCCTAaHOBMTECIIBHBIX IIOTCHIINAJIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO; + NO + H,0O

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

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amayda Ne2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —



Mg + HNOs; (ass) —

3amaua Ne3

Janbl nBe okucnutenbHo-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
3JIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUSI OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yromiel peakiuu, MpoTeKarlell mnpu padoTe TralbBaHUUECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOT0 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB MeTa/lla B KaTOJAHOM pacTBope, npu Koropod OSJIC raabpBaHHMYECKOro JJIEMEHTA
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MIPOTEKAIOIIUX [IPH SJIEKTPOXMUMUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpeae; 6) BO
BJIQYKHOM BO3/IyXe.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCION cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YpPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKINU, IPOUCXOIALIEH TPHU DIIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnute (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJ€ TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy cocTaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIIEHUS BBIX0/Ia METAJUIA 110 CPABHEHUIO C PACYCTHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabota. Termnora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaANBNUA KaK (GYHKLIUSA COCTOSHUS CUCTEMbI. DHTAbIN 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM A(dekT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHue caMOnpou3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLIUH.

ook~ wdE

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»



Xumunyeckas KnHeTuka. CKOpoCTh XMMUYECKOM peakluy U METO/bI €€ PETYJINPOBAHMSL.
BiusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUYECKON PeaKkLny (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKCa. DHEPreTUYEeCKas AuarpaMmma.

KpuBas MaxkcBemia — bonbiiMana. DHepreTuueckuii 6apbep.

Karanuruueckne CUCTEMBI.

Bnusinue katanns3aropa Ha CKOPOCTb XUMHUYECKOU PEAKIUH.

0. T'oMOreHHBIH U TeTepOreHHBIN KaTaius.

11. KomnebaTenpHbIC pEaKIIUH.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie M HEOOpPATUMBIE PEAKLINH.

13. KoHcTaHTa XMMHYECKOTO PaBHOBECHS.

14. Cwmemenue xummuueckoro pasHosecus. [lpunnun Jle-1larense.

15. BiusHMe KOHLEHTpALUH, JaBJICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHSI.

17. ®a3oBble [uarpaMMsl Ui OJJHOKOMIOHEHTHBIX CHCTEM.

RO Nk wDN PR

KounTtpouabHbie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTsh rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas OIS, MOJISIpHAs
KOHIIEHTPALKs1, MOJISIPHAs KOHLIEHTPALIUS SKBUBAJICHTA, MOJIbHAS J10JIS, TUTP).

3. KommuraruBHbIe CBOKCTBA pacTBOPOB. M eanbHbIid pacTBOp.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKH U KPUOCKOIIUYECKUI).

5. Ocwmoc. OcMoTuyeckoe napienue. Cxema ocMOMeTpa.

6. KucioTrHO-OCHOBHBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. VoHHas Teopus KUCIOT U OCHOBaHUN AppeHunyca. OCHOBHBIC MOHATUS U TIOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CIIA0BIC JIEKTPOIUTHI.

10. duccoumarus cnalObix 31eKTposanToB. KoHcTaHTa Aucconnanum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TlpousBeneHue pacTBOPUMOCTH.

14. Honnoe npousBeaeHUE BOABI. BOAOPOIHBIN U THAPOKCUIBHBIN TTOKA3aTEIH.

15. Tunponus coneil. Tumbl ruapoIn3a coyei.

16. KonmuecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3a.

17. ®axTopsl, BIUSIONINE HA IPOLIECC THAPOIIN3A.

KonTtpoabHbie Bonpockl 1o TeMe «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocth. Kimaccudukammum TUCTIEpCHBIX CHCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUTOUIHBIX PACTBOPOB.

CrtpoeHne KOJTOUIHBIX YacTHLl.

[IpaBuno ®@asHca — [leckosa.

Y CTONYMBOCTD KOJIOUAHBIX crucTeM. CTaOHIN3aTOphI.
Koarynsmust mnouinbHbIX 1 THO0(POOHBIX KOJUTOUIOB.
CenumeHTanus KOJIOUIOB.

CoNoa~WNE



10.
11.
12.
13.
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Koarynauus KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTryeckue cBOMCTBA KOJUIOUJHBIX PaCTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oOKUCINTENIN 1 BOCCTAHOBUTEIIH.

THIIBI OKMCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEPHI).
OKHCIUTEIBFHO-BOCCTAHOBUTCIBHBIN IIOTCHITAAL.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DIeKTPOXUMUYECKHE CUCTEMbD

DIIeKTpOXUMHUYECKHE cucTeMbl. Kimaccuukanus 31eKTpOXUMHYECKHUX MTPOIIECCOB.
DIIEKTPOXUMHUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE Pa3/iesa «MEeTaul — pacTBOPY.
I"anpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »SIEKTPOJHBIX NOTEHIUAJIOB. Psa CTaHAApTHBIX AJIEKTPOJIHBIX MOTCHIUATIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpiDKeHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8. OO0benunenHbIi 3akoH Dapazes. Berxos mo Toky.

9.  Koppo3sus metamioB. Kiaccudukariys KOppo3UOHHBIX ITPOIIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpejie B aTMOC(EPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumudeckue UCTOYHUKHU TOKa. ['allbBAaHMUECKUIN DIIEMEHT.

18. XumHYecKkrue HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumudeckue UCTOYHUKU TOKA. TOTIMBHEIE SJIEMEHTHI.



INPUJIO)KEHHUE 2

7. OIIeHO‘lHLIe cpeacrea AJid MpoBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallumn
HpOMe)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpel[eJIeHHblf/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOUYHOM aTTeCTAINM:
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OIIK-1: Cnoco0OeH NpUMEHSTh E€CTECTBEHHOHAy4YHblE M OOIIEMH)KEHEPHbIE 3HAHHSA, METOJAbl MaTEMaTHMYECKOrO aHajiu3a U MOJEIHMPOBAHUS B
po¢ecCHOHATBHON e TEIbHOCTH

OIIK-1.1

Pemaer CTaHJapTHbHIC
podeCCUOHAIBHBIC 3a7a491 v
MPUMEHEHUEM  OOIICHHKCHEPHBIX
3HAHUI

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbToB. [IpaBrina TexHuKn 6€30MacHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAllpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKUWU IPH CTAHJAPTHBIX YCIOBUSAX W NpH  Temmeparype T
=927°C, eciu TemoBoi 3¢ (deKT peakuu 10 3aJaHHOW TEMIEPaTypbl HE U3MEHUTCS. YKaKUTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWICHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripaszute depe3 KOHIEHTPAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOIIUX PEaKIUii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLUi: a) MpH MOHIKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) TpH
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CkoapbKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mMi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) uUMEI0T pacTBOPHI ITUX CONCH?

5. 3omb ruapokcuaa Maraus nonydeH myrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. Paccunraiite 3M€KTPOABMKYIIYIO CUIy M OIpEJEUTe HAIpaBICHUE CaMOIPOU3BOIBHOTO
NPOTEKaHWS pPEaKIWW TPH CTAHJAPTHBIX YCIOBHUSAX, WCIIONB3YSl 3HAUCHHS] OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBenute CXEeMbI SJEKTPOIHBIX TIPOIECCOB W MOJEKYJSPHBIE YpaBHEHHS pPEaKInH,
NPOTEKAIOIINX IPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOpOCTh Kopposuu coctapmia 0,01 /4.
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8. CocraBbTe 3JICKTPOHHO-HOHHBIC YPABHEHHS 3JICKTPOIHBIX MPOIECCOB (aHO ] WHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHUE PEAKIMH, TMPOUCXOIAIe mpu diekTponuze pactBopa CoSOy,
Bbrunciaute (pakTHUeckoe KOJMYECTBO MeTallla, ITOJIYYeHHOTO Ha KaTojie IPH DJISKTPOJIH3e
Co(NOg)2, eciu 3J1eKTpOJIM3 MPOBOAWIN B TeueHuu 1 4. Beixom meramia mo Toky cocraBui 85%.
YKaXuTe BO3MOXKHBIC IPUYUHBI YMEHBIIICHUS BbIX0/1a METaJIJIa 10 CPABHCHUIO C PACUCTHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM JgaHHBIM. [IpoBecTn
00pabOTKy TOJNYYEHHBIX JAHHBIX C UCIOJb30BAHHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH. Pe3ynbTaThl ONTOB NPEACTaBUThH B BUJEC TAOIUIIHI 1.
Tabnuma 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C 1
1,3
2,6
3,9
5,2
6,5

Gl WIN -
QB WN|-
Wihoo|N
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HATpUs, OTIOKHB Ha ocu abcuucc koHneHtpamutoo NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMU OT KOHIEHTPAllu THOCYIb(aTa HaTpusl.

OIIK-1.2

[Tpumenser METO/bI
MOJICTUPOBAHUS U MAaTEMaTUYECKOTO
aHanu3a JUId pEeleHdus 3a1ad B
po¢eCCUOHATBHON JIEATETbHOCTH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIii 3aKOH TEPMOJINHAMUKH.
DHepreTuka XMMHUYECKUX MPOLIECCOB.
DHTaAILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.
OHtponus. YpasHeHue bonbliMana. Bropoil u TpeTnii 3aKOHbI TEPMOIMHAMUKH.
Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.
Xumnueckass kuHeTHka. CKOpocTh XumMudeckoi peakuuu. CpeaHss U UCTUHHAs CKOPOCTH
peaxkunn. Kunernyeckas kpusasi.

Sk owm
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7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Bnustnue Temrieparypsl Ha CKOpocTh peakiuu. [lpasuno Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumndeckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CriocoObI BBIpaXKCHHSI KOHIIEHTPAIIUN PACTBOPOB.

15. PactBopb! snekTpoianToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLUAIMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconumanus KUciaoT, OCHOBaHHM, coneil. AM(pOTEepHbIE 2IEKTPOIUTHIL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnodunbabie n 1modoOHbIE KOIIOUIBI.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsuust KoJTOMaHBIX paCTBOPOB.

23. OKHCTUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBa BemiecTB. Knaccudukaiusi OKUCIUTENHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

24. DneKkTpoxuMHuieckue cucteMbl. 3akoHbl Dapanes. DNeKTpOoAHbIN OTEHIHAT.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumsr koppoznu. CriocoObI 3l TH METAJUIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anus:

1. HamucaTh 5S1EKTpOHHBIE YpaBHEHHUS OJIEKTPOJHBIX MPOILECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hanmcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, NaySOy;
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius coaepxurca 478,8 r Ca(OH),. IlnotHoCcTh pacTBOpa
1,14 r/mn. PaccuuTaiite: w(Ca(OH)); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. HamucaTtp »Je€KTpOHHBIE YPAaBHEHHUS SJIEKTPOIHBIX IPOLECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHILEHTPaluu
MOHOB MeTauIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHS peaKlUii, HAKCAaB UX B MOJIEKYJIIPHOW U MOHHON dopMax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C TrallbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEaKLUi, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:

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

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOg + 2 Cyq) =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIApTHBIX yCIOBHAX. Paccunraiite TemnepaTypy Havaia
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXHOCTB npoTekanus peakumun 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite TemnepaTypy
navana peaknuu, eciau S(Cl)=223 JIx/mons K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/momns-K;
S(02)=205 Tx/monbK.

16. Harucatp ypaBHEHHsI peakiiiii THAPOJIM3a B MostekyisspHoM U HoHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

18. I'omoreHHas peakuus HporekaeT mo ypaBHeHuto H, ) + b oy = 2 Hly. Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 mn Boasl pactBopuin 160 1 xmopunaa sxenesa (I1I). [TmoTHOCTE MoMydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMMYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakuuu CS; ) +3 Oyp)=
=CO; ( + 2 SO; (), AH, = -1075 x/Ix npu cranmapTHbIX ycioBusix. Paccumraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 [x/monb K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HySy). HauanpHas xoHUeHTpanus
BOJIOpOJIa 2 MOJIB/I, cepsl 1,5 Moib/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIINU K
MOMEHTY, koraa npopearupyet 0,7 Moas/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 i + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yclloBUsAX. PaccunTaiite Temmepartypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/moab-K.

23. HaganbHble KOHLEHTPALIMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obln
passbI 1,8 Monb/n SO, 1 2,4 Moiab/n Oz. Bo ckoIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 monb/i1 SO,?




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJ]aHusl, BBISIBIIAIOIINE CTENICHh COPMUPOBAHHOCTH YMEHHM U BIIaJICHU, TPOBOIUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MTPAKTUUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

«3aYTEHO» - O0YYarOIIMICS AEMOHCTPHPYET MOPOTOBBI YpOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSTHI JOMYCKAIOTCS OIIMOKH, MPOSBIAETCS
OTCYTCTBHE OTJICIBHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIIHIICS UCIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHS PU ONIEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMH MPU X NEPEHOCE Ha HOBBIE CUTYAIUU;

«HE 3aYTCHOY» - 00YJaIOUINIICS HE MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEICHUS
U o0bsicHeHUS UHPOpMAIMU, HE MOXKET IOKa3aTh HMHTEIJICKTyajJbHble HABBIKU pEIICHUs
IIPOCTHIX 3ajau.



