MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHNSI
POCCUNCKOU ®EJIEPALINU

®enepanbHOE rocyiapCTBEHHOE O10/KeTHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIEro 0Opa3oBaHus
«MarauToropckui rocyJapCTBeHHbIN TexHuueckuit yauepcurer um. I'.1. Hocosa»

PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI (MOAYJIS)

XUMHA

Hamnpasienue noAroToBKH (CrieHaIbHOCTD)
27.03.04 YIIPABJIEHME B TEXHUYECKUX CUCTEMAX

HanpasneHHOCTS (Mpoduib/crienuanu3anus) IporpaMMBI
CHCTEMBI B CpeJICTBa aBTOMATH3AIMU TEXHOJOTHYECKUX MTPOIIECCOB

A}

VY poBeHs BricIero 06pazoBanus - 6akaiaBpuaT
[Tporpamma moAroTOBKH - akaieMHYECKUi OakanaBpuar

®opma 0byyeHus
OYHas

Unctutyt/ pakynsrer MHCTHTYT €CTECTBO3HAHHS M CTaHAapTH3AUU

Kagenpa Xumun
Kype 1
Cemectp 2

MarauToropck
2020 rox



PaGouas nmporpamma cocrtapiieHa Ha ocHoBe ®I'OC BO mo HampaBlI€HHIO MOJArOTOBKH
27.03.04 YITPABJIEHME B TEXHUYECKUX CUCTEMAX (ypoBeHb OakanaBpuara) (IpuKa3s
Muno6paayku Poccun o1 20.10.2015 1. Ne 1171)

PaGoyast nporpamma paccMOTpeHa U 000peHa Ha 3acefaHuu Kadeapsl XuMUu

07.02.2020, mpoToxon Ne 6
3aB. kadeapoi / % - 4(/% H.JI. Mensnuk

PaGouas nporpamma ogo6pena Metoaudeckoi komuccueinr UEuC
17.02.2020 r. mporokoin Ne 6

[Tpencenarens g N.10. Me3un
CornacoBaHo:
3aB. kadepoil ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHUS
N ’ C.M. AHjzipeeB
PaGoyas nporpamMma cocTaBieHa: W
JoneHT Kadeapsl XUMHUH, KaH/I. TEXH. HAyK w // 3.P. Mymnuna
Peniensenr:

JoueHT Kadeapbl PU3KMKM, KaH/T. XUM. HayK Q’/f{gw/ s B.A. Jlo3opos



JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2021 - 2022
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

IIpotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Mensauk

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

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

Pabouas mporpamma mepecmMoTpeHa, oocyxieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM ToJly Ha 3acefanuu Kapeapbl XuMUU

IIpotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM ToJly Ha 3acefaHuu Kapeapsl XuMUU

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




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISIETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON PabO0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMHUYECKUX 3HAHUHM TIPU U3YYCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

JucuunnrHa XuMus BXOOUT B 0a30BYIO 4acTh y4yeOHOro IulaHa 0Opa30BaTENbHOM
IIPOrPaMMBlI.

JUis  u3ydyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

«Xumus» B 00beMe MporpaMmsbl cpeiHeit 001eodpa3zoBaTenbHOM MIKOIBI

3HaHus (YMEHHUs, BIaJeHUs), NOJyYEeHHbIE NTPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUCHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

Teoperuueckre OCHOBBI 3JIEKTPOTEXHUKH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOEHMSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIIUHCSA TOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIINH

OIIK-1  crmocoOGHOCTHIO MPEACTABIATh a/IEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAyYHYIO
KapTUHY MUPA Ha OCHOBE 3HAaHUsI OCHOBHBIX IIOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK ¥ MaTeMaTHKU

3HaTh - OCHOBHBIE XMMHUYECKHUE ITOHATHS, TIOJIOKEHHUS U 3aKOHBI, ITO3BOJISIOIIIE
NPEJICTaBIIATh aJeKBAaTHYIO COBPEMEHHYIO HAYIHYIO KapTHHY MHPA,;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;

- METO/Ibl TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
00/1aCTH XUMHH

YMmeTh - peuiaTth paCYCTHBIC 3aJa9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPpaMMBI;
- IPOTrHO3UPOBATH BO3MOKXHOCTE IIPOTEKAaHUA CaMOIIPOU3BOJIbHBIX
MMpoNneCCOB B pA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

Brnanets - HaBBIKAMHU TIPUMEHEHUS COBPEMEHHBIX XUMHUYECKUX 3aKOHOB M TEOPHI B
npohecCHOHANBEHOM e TeNbHOCTH,

- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHLHOTO
WCCJICTOBAHMUSI JIJIs aJIEKBATHOTO MPECTABICHUS HAYYHOU KapTUHBI MUPa




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJI5)
OO6mmas Tpy1I0€MKOCTh JUCIIUIUTMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaa. vacoB, B TOM 4ucIIe:
— KOHTaKTHas pabora — 55,9 akaj. 4yacos:

— ayauTopHas — 54 akajl. 4acos;

— BHeaynuTopHas — 1,9 akan. yacoB
— caMocTosTeNbHAs paboTa — 52,1 aka. 4yacos;

®dopma aTTecTaluy - 3a4ET

AynutopHast = s
o KOHTaKTHas paboTa E E dopma TeKyLero
Pasien/ Tema 5 (B axaj. yacax) gz Bux 3 KOHTPOJIA Kox
R —— : g O | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETSHITHH
@) g £ paboThl MPOMEXYTOYHOH
ek, 7a0. | mpakr. R aTTeCTaIHn
3aH. 3aH. | U &
1.
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3amura
- perieHne 7Ta00paTOpHOI
11 Xumueckas 6 421 10 JIOMAIITHETO pabotsl. JlomaiHee OIIK-1
TEepPMOANHAMHKA
3aganus Ne 1; 3amadue Ne 1.
- camocrositenbHoe |  TecTupoBaHue.
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
2
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3amura
- pelrieHne TabopaTOpHON
1.2 XuMnueckass KHHETHKA 6 2 10 JIOMAIIHEr o pabotsl. JlomaiHee OIIK-1
3aganus Ne 2; 3amanne No 2.
- camocrositenbHoe |  TecTupoBaHue.
u3ydeHue y4eOHOH
U Hay4yHOH
JIUTEPATYPBI.




- oopmieHHE
oTYeTa Mo
nabopatopHoOn
pabore; Samura
- pelieHue nabopatopHoOn
1.3 PactBOpHI 8 4/21 10 JIOMAIITHETO pabotsl. lomalHee OIIK-1
3amanns Ne 3; 3amanne Ne 3.
- camoctosiTenbHoe|  TectupoBaHue
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBI.
- oopmieHHE
oTYeTa Mo
nabopatopHon 3amura
1.4 JTucriepcHbIE CHCTEMBI 4 2 8 patore; nabopatoproi OIIK-1
- CAaMOCTOSITEIHbHOE paboTsI.
u3ydeHue yueOHon TectupoBanue.
Y Hay4HOU
JUTEPATYPBL
- oopmieHHE
oT4eTa Mo
nabopatopHoOn
pabore; 3amura
15 OKHUCITUTEIBHO- - pelieHue nabopatopHoOn
BOCCTaHOBUTEJIbHBIE 4 2 4,1 JIOMAIIIHETO pabotsl. Jlomaninee OIIK-1
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocTosTensHoe |  TecTupoBaHue.
M3yYeHHEe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- opopmiieHue
oT4eTa o
nmabopaTopHOit
pabore; 3amura
- perieHne 7Ta00paTOpHOI
1.6 OMeKTPOXHMAIECKHE 8 421 10 LLOII)VIaH_IHero pa60TLII.)[[01\I/)1au1Hee OIIK-1
CHCTEMBI
3amaHus Ne 5; 3aganue Ne 5.
- camoctosiTensHoe | TectupoBanue.
u3ydeHue yueOHon
Y Hay4HOU
JIMTEPATYPBL.
Hroro no pazaeny 36 | 18/6U1 52,1
Hroro 3a cemectp 36 18/611 52,1 3a4ET
Hroro no aucrurinae 36 18/611 52,1 3a4eT OIIK-1




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemogaBaHUS UCHUIUIMHBI «XUMHS TMPUMEHSETCS TPaJAUIIMOHHAS
nH(OPMALMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHMIUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOATBHBIMH CPEICTBAMH, TaK U B (popMe JEeKIUK-0eceIbl TN JUATIOTa C AYAUTOPHEH, KNI
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKIUH-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSL.

[ToMuMO 3TOTO B JIEKIIUU MOTYT HCIHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjee MOJHO peajn30BaThb METOJ MPOOJIEMHOro oOyueHHUs 4Yepe3 MOCTAaHOBKY MpoOiieM C
MMOMOUIBIO IEMOHCTPALUH SIBIICHUM, PEAKIIUH HIIH ITPOLIECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YATU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHsI, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTEeM BBISABICHHS CBSI3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOYyYeHHUs1 (TMapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
OKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI IO CEPUH  OMBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas pabota oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arTectanuu. CaMocTosTeNbHAsE paboTa 00yJaronmxcs 10 KHa ObITh HallpaBJieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TIpenoaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHBHOMY KOHTPOJTIO.
[Tpu npoBeaeHnn pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 33Ja4aMu, CTOSLTUMHI
nepes; TpernojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPU U3YUYEHUU Kypca HApSAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbBIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUaIOIMMMCsT TIPEAIaraloTcsl TECThHl W 33/a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW MPOBEPKU. B oTInYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CIOCO0 KOHTPOJISI TO3BOJISIET CTYJAEHTaM B JIF000€ 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-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUILl UH®PA-M, 2014.-

560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yueObnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. onr. guck (CD-ROM). - 3ari. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamenus: 14.10.2019). - 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 oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obGpamenus: 14.05.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynssl Takke 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 oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHUS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUA
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 oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynabl Takke Ha CD-ROM.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOIECCOB: METOIMYECKHE YyKa3aHMUs K
nabopaTopHbIM paboTaM MO AMCHUIUIMHE «XUMHUS» i1 oOydaroluXcsl BCEX HalpaBiIeHHM
MIOJITOTOBKH ¥ CrieuaibHOCTel qHeBHON (hopmbl 00ydenus / O.A. MumrypuHa; MarHuTOropckuit
roc. texauudeckuit yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2016. — 11 c.
— TekcT : HenocpeACTBEHHBIN.

2. Komsama, JLI'. Xumuueckas TEpMOIWHAMHKA: METOIWYECKHE YyKa3aHWUs IS
CaMOCTOSITENILHONW paboOThl MO IUCHMIUIMHE «XUMHs» JUIsi 0OydyalolMXCsl BCEX HaIpaBICHUH
MOJTOTOBKM M crnenuanbHocTeli Becex (opm obydenms / JI.I'. Komsma; MarHuTOropckuii roc.
texunyeckuid yH-T uM. I'. YI. HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —


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
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
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
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
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
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TeKCT : HemoCcpeICTBEHHBIH.

3. Komsgma, JILI'. CKOpoCTh XHMHYECKHX pEaKkIHMi U XHUMHYECKOE paBHOBECHE:
MeTtoauueckue yka3aHus K 1a00paTOpHBIM paboTaM MO JUCHUIUIMHE «XUMHUS» U1 00yJarouxcs
BCEX HAIPABJCHHUN IMOJTOTOBKHM M cCrieluaibHOCTe Bcex ¢opm oOydenus / JL.I. Komsma, E.B.
Tapacrok; Marautoropckuii roc. Texuudeckuii yu-t um. I'. 1. HocoBa. — Marautoropck : MI'TY
um. I'. . HocoBa, 2020. —8 c. — TekcT : HenocpeCTBEHHBIH.

4. PoguonoBa, H.W. Xumnueckas kuHeTHKa. XHMHUYECKOE PaBHOBECHE: METOIUYECKUE
yKa3aHUs IS CaMOCTOSITENIbHOW paboThl MO JUCHUIUIMHE «XHUMHUS» UISI OO0YYarolIUXCs BCEX
HaIpaBJIeHUH IMOATOTOBKH M crenuanbHocTtedl Bcex (opm o0yuenus /| H.U. Poxumonosa, A.Il.
[TonomapeB; Marnutoropckuii roc. Texunueckuid yu-T um. I'. 1. HocoBa. — Marautoropck : MI'TY
um. I'. . HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIN.

5. Uymposa, JI.B. PactBopsl: meroanueckas pa3paboTka K JiabopaTOpHBIM paboTaMm Mo
TUCUUIUIAHE «XUMHUSD» I 00y4aroInuXcst BCEX HAIpaBJICHUH MOJATOTOBKH U CIICIIMAIbHOCTEH BCeX
dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOrOPCKHiA TOC. TEXHUYECKHI YH-T M. .
N. HocoBa. — Maruurtoropck : MITY wum. I'. W. Hocoma, 2020. — 41 c¢. — Tekcr
HEIOCPEICTBEHHBIM.

6. Uynposa, JI.B. PactBopsl: MeToandeckas pa3padOTKa K CaMOCTOSTENBbHOW padoTe 1o
JTUCHUILTUHE «XUMUS» ISl 00Y4aIOIIMXCs 10 BCEM HAIIPABJICHUSM MOJATOTOBKU U CIIEIUATBHOCTAM
Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Murtrypuna; MarHUTOropckuii roc.
texHndeckui yH-T uMm. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
TekcT : HenmocpeICTBEHHBIN.

7. Komsna, JL.I'. Komnouanble pacTBOpHI: METOIUYECKHE YKa3aHHs K JabopaTopHOil paboTte
0 JUCHUIUIMHE «XUMMS» JUId OOydYaroIIMXCS IO BCEM HAIpaBJIEHUAM IOATOTOBKH U
crieranbHOCTAIM Beex (opm obyuenust / JL.I'. Komsma, JILA. BombsiH, MarHuToropckuii roc.
texunyeckuid yH-T uM. I'. YI. HocoBa. — Marauroropck : MI'TY um. I'. U. Hocosa, 2017. — 9 c. —
TeKCT : HeImoCpeACTBEHHBIN.

8. Komsna, JI.I'. OKkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIINU: METOIUYECKUE YKA3aHUS K

nabopaTopHoil paboTe MO JUCHUIUIMHE «XUMHs» Ui 0OydarolIMXcsi BCEeX HalpaBlICHHH
MOJrOTOBKM M cnenuanbHocTeld Bcex ¢Gopm obOyuenus / JIL.I. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.
9. Komsana, JI.I'. OkuciuTensHO-BOCCTAHOBUTENBHBIE PEAKIIMU U JIEKTPOXMMUYECKHE MPOLECCHI:
MeToAn4YecKasi pa3paboTKa K CaMOCTOSITEIFHON paboTe Jisi 00YJaIOIIMXCsl TI0 BCEM HAINpaBJICHUSIM
HOATOTOBKH U CIIIHABHOCTSIM Beex Gopm o0yuenus / JI.I'. Konsina, E.B. Tapacrok, O.P. Mymnuna;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2017. — 41 c. — TekcT : HeMOCPeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE MPOIECCH: METOAMYECKHE yKa3aHHs K
nabopaTopHOil paboTe MO AUCHUIUIMHE «XUMHS» A O00ydaromuxcs IO BCEM HaIpaBICHUAM
NOJATOTOBKM M CHEMUATbHOCTAM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.M. Pommonosa;
Marnuroropckui roc. texuuueckuii yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c¢. — TekcT : HEMOCPEICTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneyenune

HammMmeHnoBanmue o
10 No norosopa CpoK eiiCcTBUS TUIEH3UN
MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)




MS Office 2007 |\, 135 51 17.09.2007 Geccpoumo
Professional

7Zip CBOOOJTHO pacnpocTpaHsIeMoe 0EeCCPOUHO
FAR Manager CBOOOIHO pacIpoCTPaHIECMOC 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CchUIKa

DOnekTpoHHass 0a3a mepuoAMYECKUX u3naHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanumonanehas UH(POPMALIMOHHO-aHAIUTHYECKAs
cucreMa —  PoccuickMii  HMHIEKC ~ HAay4HOIO
nutupoBanus (PUHII)

https://elibrary.ru/project risc.asp

[TouckoBast cuctema Axanemus Google (Google
Scholar)

https://scholar.google.ru/

HNudopmanuonnas cucrema - EquHoe okHO AocTyma
K HH()OPMALIMOHHBIM pecypcaM

http://window.edu.ru/

OIOIKETHOE
UHCTUTYT

®enepanbHOE
yupexaeHue
MIPOMBIIIUICHHOM COOCTBEHHOCTH

roCcy/IapCTBEHHOE
«DenepaibHbII

http://www.fips.ru/

Poccuiickas l'ocynapcrBennas oubnmoreka.

Karamoru

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

OnekTpoHHbIe pecypchl 6ubnanoreku MI'TY um. I'.1.
Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

YHI/IBepCI/ITeTCKaﬂ I/IHq)OpMaI_II/IOHHaH CHUCTEMA

POCCHUA

https://uisrussia.msu.ru

MexnyHapoaHas HayKOMeTpHYecKas pedepaTruBHas
" IIOJIHOTCKCTOBAsA 6a3a JTAaHHBIX H&y‘IHI:IX I/ISI[aHI/Iﬁ
«Web of science»

http://webofscience.com

MexnynaponHas pedepaTuBHas W IMOJHOTEKCTOBAs

cripaBouHast  0aza W3TaHAN

«Scopusy

JaHHBIX  HAY4YHBIX

http://scopus.com

MexynaponHas 0a3a IMOJHOTEKCTOBBIX KYpPHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoaHas KOJUICKIHS HayYHBIX MPOTOKOJIOB
10 pa3IMYHBIM OTPACIsIM 3HaHUi Springer Protocols

http://www.springerprotocols.com/

MC)KIIYHapOILHaH Oasa HAay4YHbBIX MAaTCpuajioB B
obOmactu  (puzHUECKUX
SpringerMaterials

HayK W HHXWHHUPUHIA

http://materials.springer.com/



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
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/

Mexnaynaponnass 0a3a CHOpaBOYHBIX H3AAHUN T10

N ] http://www.springer.com/references
BCEM OoTpaciisiM 3HaHui SpringerReference

Mexnaynaponnasi pedepaTuBHas 0a3a JaHHBIX I10

http://zbmath.org/
YUCTOW U MPHUKIAIHON MatemaTtuke ZODMATH P g

MexayHnapoanas pedepaTuBHas M IMOJHOTEKCTOBAsS
cpaBovHas 0a3a JaHHBIX HAy4HbIX u3AaHuii|https://www.nature.com/siteindex
«Springer Naturex»

ApxuB  HaydHbIX KypHaioB  «HanuoHanbHBIN
9JIEKTPOHHO-UH(pOpMannoHHblii  KoHmopuuym» (HIT|https://archive.neicon.ru/xmlui/
HBUKOH)

DneKkTpoHHas 0a3a NEepUOAMYECKUX u3AaHui East

View Information Services, OO0 «M1IBUC» https://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TGXHI/I‘IeCKOG o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:

Y4eOHble ayaTUTOpUM JJIsl TPOBEACHUS 3aHATHH JEeKIHOHHOro Ttumna. OcHamieHue:
MysbTUMEIHITHBIC CPEICTBA XPAHCHHUS, IEPEIAUH U MPEICTABICHUS HHPOPMALIUH.

Y4eOHble ayIuTOpPHHM MJIsi TPOBENCHHUS JIA0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEr0 KOHTPOJS W MPOMEXKYTOYHOH aTTECTaIlWH.
Ocnamenue: OOopynoBaHHME Jis BBINOJHEHUs J1a0OpaTOpPHBIX PadOT, XUMHUYECKas MOCY/a,
peakTuBbl, Harnsaapie MaTepuanbl: TaOIHUIIBI, CXEMBI, IIJIaKaThI.

[TomereHust 17151 CaMOCTOSATEIBHOM paboThl 00yuaromuxcs. OcHamenue: [lepconanbHubie
kommbroTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B DJICKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomemenuss Ui XpaHeHUs M HPOPHIAKTHUECKOTO OOCITYKUBaHHUS y4eOHOro
oOopynoBanusi. OcHamenue: Cremnaxu, celpl A XpaHEHHUs Y4eOHOro oOOpYyJOBaHMS.
WHCTpyMEHTHI 1 peMOHTa J1a00paTOpHOro 000pyAOBaHUS.


http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
https://dlib.eastview.com/

NPUNOXEHWE 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

CamocrosTenpHas pa60Ta 06yqafoumxc;1 nmoapasac/sICTCd Ha ayAUTOPHYIO, KOTOpPas IPOUCXOAUT
KaK BO BpCM: J'Ia60paT0pHBIX SaHHTHﬁ, TaK W Ha IINIAHOBBIX KOHCYJIbTAIUAX, U HAa BHCAYJUTOPHYIO,
IMPOUCXOAAINYI0 BO BpPEMA IOATOTOBKHM CTYACHTAMH OTYETOB IIO J'Ia60paTOpHI)IM 3aHATUAM H
BBINIOJIHCHUS JOMAIITHUX 3aJaHUH.

AymuTopHas caMoCToATeNbHAs paboTa 00ydJaroUIMXcsl MPEAnoiaaraeT MpoXokKIeHHEe TeCTHPOBAHUS
[0 KQXKAOMY pa3JieNly JUCHHUIUIMHBIL. TecTbl BKIIIOYAIOT TEOPETHYESCKUE U MPAKTHICSCKUE 3aJaHUsI, OTBETHI Ha
KOTOpBIE TpeOyIT TIIyOOKOr0 MOHMMAaHUS W3Yy4eHHOTO0 Marepuana. TecThl MOCTPOCHBI EIMHOOOPa3HO: K
KQXJIOMY BOIPOCY IMPEIaracTcs 4YeTblpe BapHaHTa OTBETOB, CPEAM KOTOPBIX OJMH WIIM HECKOJIBKO
npaBwibHbIX. OOpaboTKa Pe3yNbTaTOB OCYILICCTBISETCS MYTEM COMOCTABJICHHUS MOJYYCHHBIX PE3YJIbTATOB C
STAJIOHHBIMH ¥ IPOTEKAET OUeHb OBICTPO. MakcHMabHOE KOJTMYECTBO OAJUIOB B KXo Teme Kypca — 10.

Bapl/laHTl)I TEMATHICCKHUX TECTOBBIX 3anaﬂm7i AJIHA TEKYIIET0 KOHTPOJIsA

XumMnueckas TePpMOAUHAMUKA
B Tecrax mo Teme «XuMHUUeckas TePMOAMHAMUKA»: TIEPBBIC IIECTh 3aJaHuii orieHnBaoTcs B 0,5 Gaia,
ceapMoe — B 1 0aim, a BOCEMOE, AEBITOE U JIECIATOE 3a0aHus — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMHUUYECKON PEaKLUH CUCMeMa O3HAYACT:

a) MCXOJHBIE peareHThl
0) NPOAYKTHI XUMUYECKOU PEAKIUI
B) PEaKIMOHHBIN COCY]
T') HCXOJHBIE PEareHThl U MPOJAYKTHI PEaKIIuI
2. TlepBblii 3aK0H (MEpBOE HAYAIO) TEPMOAMHAMUIKHA MaTEeMaTHYECKH 3aITCHIBACTCS TaK:

a) PV =uRT B) K = Aeg (- Ea/ RT)
6) K=R /Ny r) AU= Q-W

3. B aKk3oTepmMHuecKOl peakIuu:

a) SHTAIIBITNS PEaKIIMOHHON cucTeMbI moBbIaercs (AH > 0)
0) TermoBoii addekr peakiwm orpuriatencH (Q< 0)

B) DHTAJIBIHS PEAKIIMOHHOW CUCTeMBI yMeHbInaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHOMN CUCTEMBI TTOBBIIIIAETCS

4. CrangapTHble TeroBble 3G GEeKTh MPUHATO 0003HAYATH:

a) AUcrt B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwue n3 nmpuBeIeHHBIX PEAKINi ABIAIOTCS YHIOTEPMUIECKUMU?
a) 2 Na+ 3/2 H,= NHs , AH = — 46 K]x/Monb
0)H,+4/20,=H,0, AH = -242 K]I»/Mo11b
B) 2 N2+ % O,=NO , AH =90 KI>x/momb
r)2Hy+ 2 1= HI, AH = 26 K]I>x/Monb
6. Kakas U3 HalMCaHHBIX HIDKE PEaKIMil OTBEUYAET TEIUIOTE 00pa30BaHMs OKCHIa a30Ta ( || ) B CTaHIapTHBIX
yCIOBUX?
a) 2N+ 0O =NO B) 2 N2+ %2 O, = NO

6) N +'20,=NO r) NHz;+5/20,=2N0O +3H;0



7. Ilpu BoccraHoBieHuu 16T okcuna Meau( || ) Mo peaxiu :

CuO ¢y *+ C (rpagun = CU y + CO ), mornorunock 22 kJIk TEenaoTHL

OHTanbnus 00pa3oBaHus OKCUAA Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Musa peaktuu NiO () + C (pagur) = Ni o + CO () Onpenenure Bo3MOXKHOE HalpaBICHHE
CaMOIIPOU3BOIBHOTO TEUEHHS PEAKIUHU IIPH CTAHAAPTHBIX YCIOBUAX U IpH TemmepaType 627°C.

BemectBo AH®95 (KIx/MO1B) S%9s (Jx/Monmb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni (o 0 29,9
CO -110,5 197,4

B oTBeTe ykakute 3HaUCHUs 3HEeprun [ mOOca mpu CTaHIAPTHBIX YCIOBHSX, PH TeMmeparype 627°C u
TeMIIEpaTypy Havajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak m3MeHsieTcs SHTPONHS IPH pa3iokeHUH KapOoHaTa KaubIys?
a) yBEJIMYUBAETCS B) HE YMEHBIIACTCS
0) yMeHbIlIaeTCs T') HE 3HAI0

10. Mannas peakuus: 2KCIO; (1) —2KCl (15)+30; (), AH<O MO3KeT caMOnpon3BOJILHO IPOTEKATh

a) B IPSIMOM HampaBJIeHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HampaBlIE€HUU T') HE 3HaI0

XumMuueckasi KHHETHKA

B Tecrax mo Teme «XuMudeckas KHHETHKay: TIEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOEC 3aaHUs
onennBarorcs B 0,5 6ama; mecroe, ceALMOE, BOCBMOE, IEBITOE U IeCATOE — B 1 Oasut, a oguHHaanaroe — B 2,5
Oaia.

Tect No 1

1. PaSILeJ'I XHUMUH, 1/13yqa}0m1/1171 CKOPOCTHU U MEXaHNU3Mbl XUMHUYCCKUX peaKuHﬁ, Ha3bIBACTCA

a) XMMHYECKasi TEPMOTHHAMHUKA
0) TepMOXUMUS
B) XUMHYECKass KHHETHKA

2. CkopocTh XUMUYECKOH peakLu — 3TO ...

a) BpEM:s, 3a KOTOPOC IMMOJIHOCTBIO paCXOAy€EeTCd OJHO N3 UCXOJHBIX BCIICCTB

0) U3MCHEHHE KOJIMYECTBA BEIIECTBA PEAreHTOB (MM MPOIYKTOB) PEaKIIUU B SMHHUIY BPEMCHU B CAMHUIIC
o0beMa

B) KOJIMYECTBO BEIIECTBA MPOTYKTOB PEAKIINY K MOMEHTY OKOHYAHUS PEaKIIUU
3. B kakux emuHHIIAX BHIPAKACTCS CKOPOCTh XHMUYECKOW peakiuu?
a) MONb 71 ¢
0) Oe3pa3MepHas BeTUIHHA
B) MOJIB’ C



4. Or kakux (haKkTOpOB 3aBUCHT CKOPOCTh XMMUYECKUX PEAKLIUI1?

a) OT MPUPOJIBI PEarupyIOINX BEIICSCTB
0) oT TemmepaTypsl
B) 0T 00BbeMa PEaKIIOHHOTO COCy/Ia

5. CocTosHNE XUMHUYECKOTO PaBHOBECHS OOPATHUMBIX MTPOIECCOB KOIMYECTBEHHO XapaKTePU3yeTcs ...

a) paBHOBECHBIMH KOHIICHTPAIMSIMH MTPOAYKTOB PEaKIIUU
0) SHepruel aKTUBU3AINH
B) KOHCTAHTOW PaBHOBECHUS

6. Kak 3anuceiBaercs Beipaskenue amsa ckopoctu peaknun 4 NO ) + 6 H,O =4 NH3 ) + 5 O,

a) V=Kk[NOJ'[H;0] 6) V=Kk[NH;][O,] B)V =k[NOJ'[H,0]°

7. Kak 3anmmiercs BeIpakeHHUE Il KOHCTaHTHI paBHOBecHs peakuuu A + 2 B = C +D?

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

8. Kakoii 0Tpe3ok Ha AuarpaMMe MoKa3blBaeT 3HAYCHUE TEIIOBOTO AP PeKTa peakuum?

a) l E _ %

B) 3

W]

XO0J1 peaKkluu

v

9. Uro MOXXHO CKa3aTh O peaKkuny, N300paKeHHOM Ha Juarpamme K Bornpocy 87

a) PK30TepMHUYIECKasi peaKIIHsI
0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIIMs OMKUCHIBACT COCTOSHUE PAaBHOBECHUS

10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0

CME€IIacTCs BJIICBO.

a) IPY TOHIDKEHUH TeMIIEpaTyphl
0) TIpH MOBBIIIIEHUN TEMIIEPATypPhI

B) IIpY MOBBILIECHUH JTaBJICHUS

11. Jina peakunu Cyy + 2 H 5 ) = CH 4 () ipu HEKoTOpOIi TeMIepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpaIMsl BOAOPOAa paBHA 1,2 Monb/1. Beruucnure HCXOAHYI0 KOHICHTPALUIO
BOJIOPO/IA.

a) 1,2
6)3,5
B) 5,0



PacTBoOpsbI

B Tecrax mo teme «PacTBOphI»: IIEpBOE 3ajaHKE OLIEHUBACTCs B 1 OauT; BTOpoe, TPEThe, UETBEPTOE,
[IATOE U IIECTOE 3a1aHus - B 1,5 6ajuia; cebMoe, BOCBMOE, JIEBIATOE U JECATOE — B
0,5 6amra.

Tect Nel
1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K+ + 5042_ = KZSO4
2) Cu® + S0, + 2K" + 20H™ = Cu(OH),{ + K,SO,
3) CuSO, + 20H = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d

2. Macca (B 1) xnopuaa Hatpus B 300 mi 0,2 M pacTBOpa paBHa
1) 0,8 2) 3,51 3) 20 4)1,24

3. 3nauenue PH 0,1 M pactopa HCIO, paBHO
1)1 2)2 3)11 4) 13

4. 1na nmonasieHus rumponmnsa xiopuaa xpoma (I1I) crexyer

1) 100aBUTH CONSHYIO KUCIIOTY
2) mobaBUTH IIETOYD

3) pas3baBHUTH PacTBOP BOIOM
4) TOBBICUTH TEMIIEPATyPy

5. B pa36aBiieHHOM pacTBOpE, MPUTOTOBJIEHHBIM U3 THAPOCYIb(aTa KalblMs U BOABI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUH HEOOPATUMOM JMCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO

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

6. PactBopuMocCTh OKcaiara cepeGpa paHa 3,27-107 r/ 100r H,0. Ompenenute npon3BencHue
pactBopuMocTu AgrCy04

1)510"*  2)1,16:10° 3)10,7-10°° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEIIECTBA — 3TO OTHOILLICHUE

1) Macchl BemecTBa K Macce BOJIBI

2) KOJIMYEeCTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTeopa

4) KOIMYECTBA BEIIECTBA K 00bEMY PaCTBOPA

8. K c1abbIM 351eKTpOIUTaM OTHOCHTCH ...

1) ruApPOKCHI aAMMOHHS
2) TUAPOKCHU] KaJus

3) xuopu KaabIys

4) MaprasIoBas KHCIIOTa

9. U3BecTHO, UTO BOJIHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh HICJIOYHYIO WIIM KUCIIYIO CpEAYy.
[IpuuuHOii 3TOTO SIBISAETCS ...

1) osnekTponus cosei
2) IMCOpPOIOPIIMOHUPOBAHKE COJICH
3) rupparupoBaHHeE CONEi



4) ruaponus coner

10.3nauenue PH uwmcToii Boasl npu 25°C cocraBiser

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

JAucnepcHbie cUCTEMBbI
B tecrax mo teme «JlucnepcHble CUCTEMBI»: IIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aaHHUS OLICHUBAIOTCS B 1
0aJLT, MATOE U IIECTOE 3a7aHus - B 3 Oaia.

Tect Nel

1. Vxkaxure PasMEpbl 4aCTULl KOJUIOMIHBIX CUCTEM

1) wmenbine 1 HM
2) o6ombire 100 HM
3) or 1M mo 100 am

2. Kaxkue noHbI CIOCOOHBI BBI3BaTh KOAryJIsIMIO KOJUIOMIA, YACTULBI KOTOPOI'O HMEIOT
MOJIOXKUTENbHBIN 3apsn?

1) KaTHOHEI
2) aHHOHBI
3) mOJSPHBIC MOJICKYIT

3. Jlus KaKoro »JeKTpOoJIMTa MOPOT KOAryJIsIuU KOJUIOHU 1A C MOJOXKUTEIBHO 3apsSHKeHHON YacTulien
JOJKEH OBITh HAMMEHBIITNM?

1) xjopua Kamus

2) cynbhar Kanus

3) oprodocdar kanus

Murienia 305151 UIMEeT CTPOCHHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOU 3JIEKTPOJIUT UTPACT POJIb HOHHOTO CTadbuim3aropa’?

4) xmopun xenesa (111)
5) Boma
6) TUAPOKCH]I Kaus

4.  Ilpum B3aumoxeiictBuu 20 miu 0,001H nurpara ceunua (l11) ¢ 10 ma 0,02H cynbdara xamus
oOpasyercsi 305b cynab(dara cBuHna (ll). K kakomy smekTpoay AOMKHBI TEPEMENIaThCsl YaCTHIIBI

JHCTIEPCHOM (ha3bl MpH 31eKTpoIn3e?
l) HaxoasATCsAd B COCTOAHUU NJUHAMHUYCCKOT'O PaBHOBECUA

2) X Karomy
3) kaHomy

5. B nmBe xoi0wr HamuTO 110 SO MIT 307151 THAPOKCHUAA XKeje3a. J{Jis Toro 9ToObI BRI3BATH KOATYIISIIHIO
30J151 OTpeboBaIOCh 100aBUTH: B NiepByI0 — 5,3 M 1H pactBopa xnopuaa kanus; B apyryro — 18,7
i 0,001H pactBopa docdara Harpus. Beraucnute mopor Koaryisiuy KaXI0T0 SIEKTPOIUTA.

OKHCJINTEIBbHO-BOCCTAHOBUTEJIbHDIE npouecchl

B Tectax mo Teme « OKUCIIUTENEHO-BOCCTAHOBUTEIILHBIE TIPOIIECCHD): TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U
msaToe 3agaHus olneHuBaroresd B 0,5 Oaia; mecroe — B 1 0ajU1; ceqpMoe M BOcbMoe — B 2 0ajia, a ASBITOE — B
2,5 0annos.



Tect Ne 1

1. OkuciIuTens — 3TO aTOM, MOJICKYJa WA MOH, KOTOPHIH ...

1) yBenMYMBAET CBOIO CTENEHD OKUCIECHHS
2) TNPHHAMAET DIEKTPOHEI
3) oTHaeT CBOU JJIEKTPOHBI

2. Hpouecc BOCCTAHOBJICHUS UMECT MECTO B CiIy4dae, Korjaa ...

1) wHelTpasbHbIE aTOMBI TIPEBPAIIAIOTCS B TOJIOKHUTEIHHO-3aPsKEHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi] HOHA YMEHBIIACTCS
3) oTpuIaTEeNBHBIH 3apsi1 HOHA YBEIIHUYHUBACTCS

3. U3 npencraBneHHsIx HUXeE peakuuii Kk OBP aucnponopuoHnpoBaHus MIPUHAMICHKUT . . .

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

4. K BOCCTAaHOBHTEIISIM OTHOCSTCH ...

1) ™eTamibl, BOIOPO, YIIIEPO
2) aKTHBHBIC HEMETAJLIBI
3) aJeMeHTHI, HaXOIAIINECS B CPEAHEH YaCTH EPHOANIECKON CHCTEMBI

5. CremneHu OKHCICHHS KHCIOPOa a) B BOJIE U 0) B MIEPOKCHAE BOAOPOAA COOTBETCTBEHHO PABHHI ...

1) a)-2;0)-2
2) a)-2;0)+2
3) a)-2;06)-1

6. Ilepmanranar kamus B OBP, mpoTekaronmx B KUCIIOH cpesie, BOCCTAHABIMBAETCS JIO ...

1) karmona Mn?*
2) MaHTaHaT-HOHA MnO42*
3) oxcuma mapranta (IT) MnO

7. B peaxkiuu, porekaroieii mo cxeme CrS; + KNO3g 2 K,CrO,4 + K,SO,4 + NO okuciennto
MOJIBEPTAFOTCS CIICAYIOIIHE SJIEMEHTHI ...

1) asor u cepa
2) cepau XpoMm
3) XpoMm u asor

8. Cymma k03(ppHUIIMEHTOB B peakluu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
26 2) 18 3)35

9. Cymma koddpdunmenros B peakunun KMnO,4 + HCl = ... paBHa

30 2) 26 3) 35

DJIEKTPOXMMHUYECKHE CHCTEMbI
B Ttecrax mo Tteme «DIEKTPOXUMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBEpTOE 3aanus— B 1,5 Gaiia; mecToe u cebMoe — B
2 Oauia.

Tect Nel

1. BHCKTPOILHBIP’I NMOTCHUHAJ ONPCACIIAIOT IO YPABHCHHUIO ...



1) Hepncra

2) MemnpeneeBa-Knaneiipona
3) bonbimana

4) Appenuyca

2. Paccuwnraiite D/IC ransBannyeckoro smementa MgIMgSO,||CuSO,|Cu npu cranIapTHBIX yCIOBHSIX

1) 2,03
2) —2,71
3) 271
4) 0,81

3. Kakue nmpomykThl 00pa3yroTcs Ha KaToJie TPH JIEKTPOJIN3Ee pacTBOpa HUTpaTa cepedpa?

1) Bomopoxn

2) cepebpo

3) a3oTHas KKCIoTa
4) KuCIopoa

4. VYxaxute cyMMy K03(hGHUIMEHTOB B ypaBHEHHUH JIEKTPoJH3a pactBopa Hurpata meau (1)

1) 12
2) 11
3) 10
4) 8

5. Kakas U3 npuBeIeHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi POTEKAET CAMOTIPOU3BOJIEHO B
MPSMOM HarpaBJIeHHUH?

1). FeSO; + Cu —...
2) CuSO, + Fe —...

3) CuSO, + Na —...

4) HCI+ Cu —...

6. BvrumcnuTe Maccy IMHKA, MOTYYSHHOTO TIPHU 3JIEKTPOJIH3E CyIb(ara IIMHKa, KOTOPHIH MTPOBOIUIHN B
teueHue 20 cex mpu cuje Toka 1A

1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°

7. IlpuBemuTe cXxeMbl JIEKTPOAHBIX MPOIECCOB U MOJIEKYJISIPHOE YPaBHEHNE PEaKLIMH, TPOTEKAOIIEH pH
ANIEKTPOXUMHUUYECKON KOPPO3HH TaibBaHOMaphl Zn|Mg B CEpHOKHUCIION cpee. B oTBeTe ykaxure cymmy
K03 (UITUEHTOB B MOJIEKYISIPHOM YPaBHEHUH.

Bueaymiopuan  camocrortemiias  pabora  osysomnxes OCYIIECTBJIIETCS B BHAE HM3YYEHUSA JIATEpPaTyphl IIO
COOTBETCTBYIOIIEMY pa3zieldy ¢ MpopaboTkoil marepuana; ohOopMIIEHHS OTYETOB IO JIaOOpaTOPHBIM
pa60TaM U BBIINIOJIHCHHUA JOMAITHUX 3aHaHHfI.

BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYTUTOPHO CAaMOCTOSITEIbHOM padoThl



CTYAECHTOB I10 TEMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHKA»

B nomamntHem 3amanuu 1o teMe « XMMUiecKasi TepMOJAMHAMUKAY: TIepBas 3aj1a4a ollcHUBaeTCs B 2,5 Oaa;
BTOpas — B 1,5 6aima; Tpetbs — B 1 Ga.

3agaya Nel

Hns peakuun CHy ) + CO, (y =2 CO () + 2 H; ) onipenennte BO3MOKHOE HAIIPABIEHHE CAMOIIPOU3BOIBHOTO
TeueHHs PeakIuH NPH CTAHIAPTHBIX YCIOBUAX 1 Tipu Temmepatype T = 927 °C, ecin TemoBoit s dext
peakiuy 10 33JlaHHOM TeMNEPaTyphl HE U3MEHUTCS. YKaKUTE: a) BBIACIASTCS UM TOTJIOMAETCS SHEPTHs B
X0/ie peakluy; 6) MpUYKMHY HaliIeHHOro U3MEHEeHHs SHTponuH. PaccunTaiiTe TeMnepaTypy Hayana peakiuu.

3agaga Ne2

Beruucnure TemoBoit a¢dexr peakiuu: CaCs ) + 2 H,Oy = Ca(OH); () + C.H; (), monb3ysichk
CTaHJIAPTHBIMH TEIUIOTaMK 00pa30BaHMs PEarupyroIux BemecTB. CKOJIBKO TEIJIOThHI BRLACTUTCS UK
MOTJIOTUTCS TIpU oOpazoBanmu 2,24 n C,H,?

3agaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSAM PACCUUTANTE TEINIOBOM AP PEKT peakyu:
Hs ) + COz ) = CO () + H2 O(p). TepmoxuMuveckue ypaBHEHUS:

a) H2 ) + 02 () = Hzo () AH = '241,9 KZ[)K,

6) 2 CO () + 02 o= 2 C02 ) AH = '566,2 KH)K

Jlomainee 3aganue No 2
o TeMe «XMMH4YeCKasi KHHEeTHKA»

B nomamHem 3a1aHuu 1o TeMe « XMMUYecKas KHHETHKay: epBas 3ajada oleHuBaeTcs B 1,5 Oasia; BTopas —
B 0,5 6ama; TpeThs, yeTBepTas u rsATas — B 1 Gam.

3amaga Nel

Peaknus mpotekaer no ypasHeHHI0: O () +2 CO () = 2 CO; (. HauanbHbIe KOHIEHTpaLUU pearupyromux
BemiecTB paBHbL: [O,] = 1,2 monw/i1, [CO]= 0,8 Moiib/i1. Bo CKOJIbKO pa3 U3MEHUTCS CKOPOCTh NMPSIMOU PEaKIIHY,
korga mnpopearupyet 30% CO? Bo ckoibKo pa3 U3MEHSTCS CKOPOCTH NPUMOHN M 00paTHOM peakiuu, eCiu
YBEJIMYUTH JABJICHNE B CICTEME B /IBa pa3a’

3agaua Ne2

Ipu remmepatype 40 °C HEKOTOPOE KOTHYECTBO BEIIECTBA BCTYNAET B Peakiiio 3a 20muH. Paccunraiite
BpEMsl, IPH KOTOPOM 3TO e KOIMUECTBO BELIECTBA BCTYIHT B peakiuo mpu Temneparype 200 °C, ecin
TeMIepaTypHbId KOAQOUIMEHT CKOPOCTH PEaKInu paBeH 2. Bo CKOIbKO pa3 U3MEHHUTCS TPH 3TOM CKOPOCTh
peakmum?

3agauya Ne3

Hailinure Ha4anbHbIe KOHIEHTPALUH UCXOJHBIX BENIECTB U KOHCTAHTY PaBHOBECHS PEaKIHH:
Fe (1) + H20 () = FeO (1) + Ha (1), €citn paBHOBECHBIE KOHIIEHTPALIMK PEArupyIONIMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m1.



3agaua Ned

Jins peaknuonsoii cuctemsl: CO iy + HyO (y = CO; () + H, () HauanbHble KOHUEHTpanuu pasHel: [H,0] = 0,5
moubw/i1, [CO] = 0,6 moib/11. OnpenenuTe KOHIIEHTPAITUN BCEX BEIIECTB B MOMEHT PaBHOBECHSI, €CTM KOHCTAHTA
paBHOBecHs paBHa 1,45.

3amaua Ne5

BBIpaSI/ITe 4Yepe3 KOHUCHTpAIU p€ar€HTOB KOHCTAHTBI PaBHOBECHA CICAYIOINX peaKHHﬁ:

Nagy + 3 Hay = 2 NHipy, AH = -92,2 xJIx;
COy) + C =2 COy, AH = +160,5 kJIx;
CO) + HoOp) = CO; vy + Hyryy AH = -41,1 xJIx.

Vkaxure HaIlIpaBJICHUEC CMCIICHUA XUMHUUYCCKOI'O0 PaBHOBCCUS ITUX peaKuHﬁ: a) IIpy NOHUKCHUU
TEMIICPATYPHI, €CJIN JaBJICHHUEC ITIOCTOAHHO, 6) ITPU NMOBBIIICHUHU JABJICHUA, €CJIIM TCMIICPATypa MMOCTOsIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nomamrHem 3agannu o teme «PacTBOpEI»: TiepBasi, BTOpast, TPEThS U MATas 3a]1auu ollcHuBaeTcs B 1 Oan;
yeTBepTas u mecras — B 0,5 Oarna.

3axauga Nel

B xakoMm o6bemMe Boibl cieayet pactBoputh 135t SNCl, mist monyyenust 3M pacrtBopa xsopuza ososa (1) ¢
IIOTHOCTHIO P = 1,405 r/mn?

PaccuuTaiiTe: a) MaccoByIO JOJIO BEMIECTBA B PACTBOPE; 0) MOJISIPHYIO KOHLIEHTPALIUIO SKBUBAJICHTA; B)
MOJISITIBHOCTB; T) TUTP; 1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agaua Ne2

3aKOHYUTE MOJICKYJIIPHBIC U HAMTUIITUTE COKPAIICHHBIC HOHHBIC YPABHEHHSI PEAKIINA B3aUMOICHCTBHS
CJIEYFOIIUX BEIIECTB:

HBr + NaOH —
AgNO; + H,S —
MgCl, + KOH —
CaF, + HCl —
Sb(OH); + H,SO, —
Sb(OH); + NaOH —

3agauya Ne3
COCTaBLTC 110 ABa MOJ'ICKy.TI}IpHBIX ypaBHCHI/IH pCaKI_II/Iﬁ K Cﬂe):[y}OH_[I/IM HNOHHBIM:

Ba®" + Cr0,> — BaCrOy;

NH,” + OH — NH,OH;
ZnS + 2H' — Zn* + H,S

3agaua Ned

Brrauciure pH 0,05M pacTBOpa cepHON KHCITOTHI.



3agaua NeS

Kaxkue u3 ciaenyromux coneii moasepratorcs ruaponusy: Na,SiO;z. Cu(NOs),. KBr? CoctaBbTe HOHHBIC U
MOJIEKYJISIpHBIC ypaBHEHUSI THAPOIN3a COOTBETCTBYIOMUX conell. Kakoe 3Hauenue pH (< wnn> 7) umerot
PacTBOPHI ATHX CONEi?

3amaua Ne6

Haitnute npoussenenue pactBopumoctd POCl,, eciir B 200 mMut BojibI pacTBopsieTcs 2,17 T 3TOro coeinHeHHUS.

Jlomainee 3aganue No 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

B nomamntHem 3ananuu mo reMe «OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC TIPOIIECCHI»: TIepBast 3aa4a
orieHnBaeTcs B 1,5 6amia; BTopas — B 2,5 6amia; TpeThs — B 1 6aym.

3axauga Nel

[Non6epure K03 PpHULMEHTH B YpaBHEHUAX OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUil. YKaXUTE THUI
Ka)XJ0W peakluu.

PaccuuTaiiTe 3MeKTpOABMKYILYIO CHUIIY U ONIPEIETUTE HallPaBJICHUE CaMOIIPOM3BOJIBHOIO IPOTEKaHUS
MepBON PeaKLNU MpU CTaHJAPTHBIX YCIOBUAX, UCIIOIB3Ys 3HAUEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MTOTEHLIUAJIOB:

HJ + H3PO4 — J2 + HgPOg + HQO

HNO, — HNO; + NO + H,0

H[AUCl] + H,0, + NaOH — Au + NaCl + 0, + H,0
NH,ReO, +H, — Re + NH; + H,0

KBrO — O, + KBr

3agaga Ne2
CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA:

KMnO, + NaNO, + H,0 —
NaCrO, + H,0, + NaOH —
Bi(OH); + Na,S,03 + NaOH —
Bi,O; + C —

Mg + HNOj3 (pass) —

3agada Ne3

JlaHbl fiBe OKUCTUTENbHO-BoccTaHOBUTEMbHBIC Taphl: KNO,, KNOj3; u PB(NO3),, PhO,. TTons3ysich Tabnuiei
CTaHJIAPTHBIX OKUCIUTEIILHO-BOCCTAHOBUTEIbHBIX MOTCHIINAIOB, COCTABLTE YPaBHEHHE BO3MOXHON PEaKIIUU B
ykazanHoii cpene (HNOj3). Paccunraiite 3HaueHHE 37EKTPOABIKYILEH CHITBI PEAKLHH.

Jlomamnee 3aganue Ne 5
10 TEME «3.11eKTp0ngnqec1me CUCTEMBD»

B momamntHem 3amanun o reMe «NEeKTPOXUMHUYECKUE CUCTEMBD»: TIepBas 3aj1aua olleHuBaeTcs B 1 6ai,
BTOpas — B 1,5 6aina; Tpeths — B 2,5 6amna.

3agaua Nel

CocTaBbTe MEKTPOHHO-MOHHBIE YPaBHEHUS HJICKTPOIHBIX MIPOLIECCOB U MOJICKYJIIPHOE YpaBHEHHE
TOKOOOpa3yIoIlel peakiuy, IpoTeKatoniei mpu padore ragpBanumdeckoro snementa Co/Co(NOs), //
Al(NO3)s/Al. Paccuwnraiite D/IC (E) ranbBaHHUECKOr0 3J€MEHTA IIPH CTAHAAPTHBIX YCIOBHUSIX.



[IpuHSB MOTEHIIMAT aHO/Ia PABHBIM CTaHAAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIMIO KATHOHOB
MeTaJuta B KaTOJTHOM pacTBope, pHu Kotopoit D/IC raapBaHHYIECKOTo dJIeMeHTa yMeHbImuTes Ha 0,02B.

3agaua Ne2

[IpuBeauTe cxeMbl AMEKTPOIHBIX MIPOLECCOB U MOJIEKYJISIPHBIE YPaBHEHUsI peaKni, MPOTEKAIOLINX MPH
ANEKTPOXUMHYECKOW Koppo3un ranbBaHonapbl Co/Ni: a) B kucioii cpezie; 0) BO BIaKHOM BO3/IyXe.

Onpenenure yObUTh MacChl aHO/IA TIPY KOPPO3UHU B KUCIIOH cpene 3a 20 MUH, €CIIi CKOPOCTb KOPPO3HUH
coctasuaa 0,01 r/u.

3agaua Ne3

CocTaBbTe IEKTPOHHO-MOHHBIE YPaBHEHUS HIIEKTPOJHBIX ITPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYIISIPHOE
YpaBHEHHWE peaKIny, MPOUCXOSAIICH IPH AIIEKTPOJIH3E:

a) pacruiasa NaOH;
0) pactBopa CoSO,,

BrrunciuTe (hakTHUECKOE KOJTMYECTBO METAJLIa, MOMydeHHOro Ha katoje mpu aimekTpoiuse Co(NO3z),, eciu
3JIEKTPOJIN3 IPOBOAMIM B TeueHHH 1 4. Brixox metana o Toky coctaBui 85%.

VkaxuTe BO3MOKHBIC MPUYXMHBI YMCHBIICHU BbIXOAa METaJlJIa IO CPAaBHCHUIO C PACUCTHBIM.

KoHTpoJibHbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XUMHUYECKOH TEPMOJUHAMUKH: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMuueckue napameTpsl 1 QyHKIUU COCTOSIHUS CUCTEMBI.

Brytpennss sneprus. Pabota. Temora.

[lepBrlit 3aK0H TEPMOIUHAMUKH (BBIBO).

OHTanbnuA Kak GYHKLUS COCTOSIHUS CUCTEMbI. DHTANBIMS 00pa30BaHMs BEIIECTBA.

IS A

TennoBoit 3ppeKkT xuMuIeckoi peaknu. GakTopsl, BIUSIONINE HA TEIUIOBOW 3 dekT
XUMHUUYECKON peakivu.

7 Tepmoxumus. 3akoH ['ecca.

8. Cnencrsus u3 3akoHa ['ecca.

9 OHTponus Kak QyHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aK0H TepMOAMHAMUKHY.

11. Tperuil 3aK0H TEPMOJUHAMUKHU.

12. Oneprus ['n60ca.

13. Hamnpagsiienne caMonpon3BOJILHOTO POTEKAHUS XUMUYECKUX PEAKITUH.

KOHTpOJ]beIe BOITPOCHI ITO TEME «XHMHYeCKasi KHHETHKA)
1. Xumnueckast KHHeTHKa. CKOPOCTh XUMHYECKOM PEakIy ¥ METOBI €€ PETryINPOBAHUSI.
BnusiHne KOHIEHTpaUUH Ha CKOPOCTh XUMHUYECKON peakiuy (3aKOH JIEHCTBYIOIINX Macce).
3 Bnusinue Temnepatypsl Ha CKOpOCTh XuMHuueckoi peakuuu. [Ipasuno Bant — ['odda.
4 Teopusi akTUBHBIX CTOJIKHOBEHU AppeHuyca.
5 OHeprus akTUBaIMK. Y paBHEHUE AppeHnyca.
6. Teopus mepexoaHOTO KOMITIEKCa. DHEepPreTuieckas JuarpaMma.
7 Kpusas Maxkcemna — bonpiiMana. DHepreTHIeCKuit 6aprep.
8 Karanurnueckue cuctemsl.
9 Brnusinue kaTanuzatopa Ha CKOPOCTh XUMHUUYECKOM peaKIyu.
10. I'oMoreHHBI! U reTepOoreHHbIN KaTallns.
11. KonebaTenbHbIE peakium.
12. Xummgeckoe paBHoBecue. OOpaTuMBbIe 1 HEOOPATHUMBIC PEAKITHH.



13.
14.
15.
16.
17.

KoHcTanTa XMMHUYECKOT0 paBHOBECHS.

Cwmemenne xumuaeckoro paBHoBecus. [Ipunamun Jle—Illaremnse.
BrusiHue KOHIIEHTpaIUK, NaBICHUS U TEMIIEPATYPHIL.

®azoBble paBHOBECHSI.

®a3oBbIC TUarpaMMBbl ISl OAHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoabHbie Bonpocskl o Teme «PacTBopbi»

1.
2.

No o k~w

10.
11.
12.

13.
14.
15.
16.
17.

ITonsiTue pactBopa. PactBopuMocTs BeliecTBa. PacTBOpUMOCTh Tasa.

PactBopsl. CriocoObl BeIpaskeHHS KOHIIEHTPAIMK pacTBOPOB (MaccoBas AOJS, MOJISIPHAS
KOHIIEHTPAIH, MOJIIpHAst KOHIIEHTPAINS SKBUBAJIICHTA, MOJIbHAS IO, THUTP).
KonnuratusHele cBoiicTBa pacTBOpoB. M ieanbHblil pacTBOp.

3axons! Payms: | (ToHoMeTpruyeckuii) u |l (30ymmockonmuyeckuii 1 KPHOCKOITHIECKHN ).
OcmMmoc. Ocmotryeckoe nasiaeHue. Cxema ocMOMeETpA.

KucnotHo-ocHOBHBIE B3aUMOIEHCTBUS BEILIECTB.

WNonnas Teopus KUCIOT U OCHOBaHU AppeHuyca. OCHOBHBIE MOHATHUS U TOJI0KEHUS TEOPUU
Appennyca.

Juccormarusi KUCIO0T, OCHOBAHUMN U COJIEH C TOUKU 3pEHUST HOHHOU Teopunu AppeHuyca
(mpumepsr).

Crenenb nucconuanuu. CHIbHBIE U C1a0bIe SJIEKTPOJIUTHI.

Huccormanust ciadbix 3neKTponuToB. KoHCTaHTa AHCCOMANNN.

3akoH pa3daenenus OcTBanbpa.

Peakiur HOHHOTO OOMEHa MEXKTy DIIEKTPOJIUTaMH (Ha MpUMEpe peakiuii 00pa3oBaHUs
CJTabOoT0 AIEKTPOIUTA, OCAIKA U Ta3a).

IIpousBeneHne pacTBOPUMOCTH.

HNonnoe npousseneHre Boabl. BogopoIHbIil U THAPOKCUIIBHBIN MOKA3aTENH.

I'uaponus coneil. Tumel ruapoan3a coen.

KonnuecTBeHHbIE XapaKTEPUCTUKH MIPOIECCA THIPOIH3a.

@DakTopbl, BIUSAIONIME HA IPOLIECC TUAPOIN3A.

KonTposbHbie Bonpockl o Teme «/{ucnepcHsie cucreMbi»

I'ereporennsie cmecu. [lucnepcHblie CUCTEMBI.
HucnepcHocTh. Kitaccudukanum qucriepCHBIX CUCTEM.
Komnouansie pactBopsl. JInoduibHbie U THOGOOHBIE KOJIIOW/IBI.
CriocoObI OTy4eHHs! KOJJIOWAHBIX PACTBOPOB.

CrtpoeHue KOJUTOMIHBIX YaCTHII.

[IpaBuno ®asuca — Ileckosa.

YcToianBOCTh KOJUTOUIHBIX cucTeM. CTabMITH3aTopEl.
Koarynsmus muo@uiabHBIX 1 THOPOOHBIX KOJUIOHIOB.
CeauMeHTaLUs KOJJIOUIOB.

Koarynsmus KOJUIOUIHBIX PACTBOPOB DIIEKTPOIUTAMH.
[IpaBuno Ilynene — Mapan. Koarynupyromas crnocoOHOCTb.
Onrtuyeckre cBOCTBA KOJUTOUIHBIX PACTBOPOB.
DJeKTprUYecKre CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

KoHTposbHbIe BONPOCHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OCHOBHBIC TIOHATUS TEOPHHU OKUCIUTCIbHO-BOCCTAHOBUTEIIBHBIX peaKuHﬁ.



O N GR~WDN

OKHUCIUTETHLHO-BOCCTAHOBUTEIILHBIC CBOMCTBA BEIIIECTB.
Baxneiime OKUCIUTEIN U BOCCTAHOBUTEIIH.

TuIIbI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIUM (IPUMEPHI).
OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIN ITOTCHITHAL.

YpaBHeHue HepHcra.

CocraBieHUE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA.
HampaBnenue OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKITHIM.

KoHTposbHbIe BOIPOCHI N0 TeMe «DJIeKTPOXUMUYECKHE CHCTEMbD)

1.

ok~ w

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

OnexkTpoxuMuueckue cucreMsl. Kitaccudukarus 31eKTpoXuMHIecKiX MpoLEeCcCOoB.
ONEeKTPOXUMHUYECKHE MTPOLECCHI, MPOTEKAIOIIUE HAa TPAaHUIIE pa3zeia «METAI — pacTBOPY.
lansBannueckuii deMeHT Jlanuais — SAxkoou.

DJEeKTPOABIKYIIAS CHJIA TAIbBAHMYECKOT'O 3JIEMEHTA.

I/I3MCpCHI/Ie SJICKTPOJAHBIX MOTCHLAJIOB. PSII[ CTaHAAPTHBIX 3JICKTPOAHBIX IMOTCHIIUAJIOB.
CBoOliCTBa METAJJIOB B COOTBETCTBUU C HX IOJIO)KEHUEM B PSIY HANPSKEHUH.
YpaBHeHue HepHcra.

OJNEeKTpoNN3 paciyiaBoOB U pacTBOpoB. KaToHbIE 1 aHOIHBIE MTPOLIECCHI.
OO0benuHenHsI 3akoH Papazes. Berxon mo Toky.

Kopposus meramnos. Knaccudukanyst KOppoO3HOHHBIX MPOIIECCOB.

XUMHYECKAs] KOPPO3HUSL.

OnexTpoxuMudeckast Koppo3usi. AHOJHOE OKHCIIEHHE MeTajlla U KaTOJHOE BOCCTaHOBJICHHE
OKHCIIUTEIS.

[Ipumepst KOPPO3UH B KUCIION cpefie i aTMOCc(hepHOH KOPPO3HH.

CKOpOCTh KOPPO3HH.

3amuTa METaIoB OT KOPPO3UH.

3alUTHBIE TOKPBITHS.

DJEKTPOXUMHUYECKUE CITOCOOBI 3aIIUTHI OT KOPPO3HU METAILJIOB.

XUMHYECKHE UCTOUYHUKH TOKa. | allbBaHMUECKHUI 3JIEMEHT.

XUMHYECKHE HCTOYHUKHU TOKA. AKKYMYJISITOPHEI.

XUMHYECKHE UCTOUHUKH TOKA. TOITUBHBIE SIEMEHTHI.



MNPUJITOKEHMUE 2
OneHo4HBbIE CPeCTBA A5 MPOBeICHUs] IPOMEKYTOUYHOM aTTecTANNI

[IpoMexyTrouHass  arTecTtaudsi HMMEET  LEJIbK  ONPENEHUTh  CTENEHb  JOCTHXKEHUSA
3aIUIAHMPOBAHHBIX PE3YJIbTATOB OOYUCHHUSI 1O JUCIUTIIMHE 3a OMPE/ICICHHBIA Mepruoa 00ydeHHUs.
a) MnhaHupyemble pesynbTaTbl 06yYeHUA M OLEHOUYHbIE CPpeACcTBa AN NPOBeAeHUA NPOMEIKYTOUHOM

arrecrayuu:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

OIIK-1

CIIOCOOHOCTBIO TIPEJICTABIIATH aJICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO KAPTUHY MUPA Ha OCHOBE 3HAHUSI OCHOBHBIX TIOJIO’KEHUH, 3aKOHOB 1
METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTUKHU

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
ITOJI0KEHUS u 3aKOHBI,
ITO3BOJISIIOIIIME IIPEJICTABIISTh
aJICKBaTHYIO COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPA,

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUIA;

- METOJbl  TEOPETUYECKOro H
AKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIaCTH XUMUHU

[lepeueHb TeOpeTHYECKUX BONPOCOB K 3a4eTy:

1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIJMHAMUYCCKHUE IIapaMETPhI
CHUCTCMBEI, (1)YHKI_[I/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

3. OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

4. OHntponus. YpasHenue bosbiiMana. Bropoil u TpeTuii 3akOHbI TEPMOJIUHAMUKHU.

5. Oneprust [ m66ca. HarpapieHust XMMHUUYECKUX IPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpuas.

7. CKopocCTb peakui U METO/Ibl €€ PEryJIMPOBAHHUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl U KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTalUTHYECKUE CUCTEMBI. | eTepOreHHbI KaTains.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHS.

13. Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoiauToB. CTeneHb U KOHCTaHTa IEKTPOIUTHUYECKON IUCCOIMAlUU. 3aKOH

pa3basnenus OcTBanb/a.

16. Huccornmaius KICIOT, OCHOBAaHUM, CoJieid. AM(OTEpPHBIE JIEKTPOJIHUTHI.

17.  PactBopumocTts. IIpousBeneHune pacTBOPUMOCTH. YcCIOBHE OOpa3oBaHMsI U PACTBOPEHMS
OCaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.

19. I'mpponns coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

20.  Jucnepcubie cuctemsl. Knaccudukanus. Jlnopunbaeie u 1uodoOHbIE KOIITOUIBI.

21.  CTpoeHue KOJUIOMIHBIX YaCTHII.

22.  Koarynauus KOJUIOUAHBIX PacTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBa BemiecTB. Kitaccuduramuss OKUCIUTETHHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETEHINH 0byuenus
24. DIJIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpou3a.
27. OnexTponaun3. AHOIHBIA U KaTOAHBIN MPOLIECCHI NPU 3JIEKTPOIu3e pacTBOpoB. IIpumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppozun. CiocoObl 3alIMTH METAJUIOB OT KOPPO3UH.
YmeThb - pemiath  pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus 0na 3auema:
IIPUMEHUTENBHO K Marepuaty 1. Hamucath >37€KTpOHHBIE YpaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYHCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rugponusa coieit: KsPOys; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHNX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 v Ca(OH),. IlnoTHOCTs pacTBOpa
1,14 v/mi. Paccuuraiite: 0(Ca(OH),); Cy; Co; Cmy N(Ca(OH)) 1 N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hanucarb 5IEKTPOHHBIE YpPAaBHEHHUs HIIEKTPOJHBIX IPOLECCOB, YPaBHEHHUE CYMMAapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUs peaklUii, HAaKCaB UX B MOJIEKYJIIPHOM U MOHHOM opMax:

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

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €ClIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 Monb/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOTY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yroneil peakuuu, BoIYUCIUTh DJ{C rajJbBaHMYECKOT0 3J€MEHTa, €CIM KOHILEHTpaluu




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®*]=0,01 mous/i, [Ag*]=1,0 Mos/m1.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BOZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x>k pu CTaHIApTHBIX yCIOBHAX. Paccunraiite Temneparypy Hadana
peakiuu, ecmu  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO0 BO3MOXHOCTD npoTekanus peakuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite TemnepaTypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons K; S(HCI)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposimu3a B MosieKysisipHoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCITUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius IpoTekaeT mo ypaBHeHHo H, ) + Ly = 2 Hly). Hauvampnas
KOHIIEHTpanusi Bojxopoaa 2,1 mons/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

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

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO;y ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temneparypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTx/monb K.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Monw/n. OnpenennTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa rnpopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢ + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycinoBusx. PaccuuTaiite TeMmneparypy
Havaa peakiuu, eciu S(ZnS)=58 JIx/monb K; S(02)=205 Jx/monb K; S(ZnO)= 44 JIx/moinb K;
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OneHouHble CpeaCTBa

S(S0,)=248 JTxx/moab-K.

23. HaganbHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO3 () Oblin
paBHsbl 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u mmotHoctho 1,153 /M

coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Co; Cmy N(H3PO4) 1 N (H0); T.

Bnanets

- HaBbIKAMU MIPUMEHEHUS
COBPEMEHHBIX XUMHUYECKHX 3aKOHOB
U Teopuil B MpodeccuoHAIbHON
NEeSITeIbHOCTH;

- MPAKTUYECKUMHU HaBbIKaMU
TEOPETHUECKOTO u
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
JUIsL  aJIeKBaTHOTO  TPEICTABIICHUS
HAy4YHOU KapTUHBI MUpA

1. JJna peakuuu CHy () + CO;p () = 2 CO () + 2 Hy (1) onpenennure BO3MOKHOE HAIPaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKLUUU IPH CTAHJAPTHBIX YCIOBUSAX W NpH  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKkIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIkx. Ykaxure HalpaplICHHUE CMEILICHUS XUMHUYECKOIO
paBHOBECHSI ATUX pEaKUUi: a) MPU MOHMKEHUU TEMIIEpaTyphl, €CIIM JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIOTHI C ITUIOTHOCTHIO 1,84 1/mMi
notpelyercst 1uis npurorosyenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ITUX COJEH?

5. 3omb ruApoKcHaa MarHus nonydeH myrem cmemmBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEJEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
NPOTEKaHHWs pPEaKUUU TMpPH CTAHAAPTHBIX YCJIOBUAX, HCIONb3YS 3HAUYEHUS OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX nToTeHanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX TPH TEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Ompenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOAHBIX MPOLIECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE pEakIUH, MpoucXomsimied mpu snekrpomuse pactBopa CoSOg
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Beruuciure (akTuyeckoe KOJMYECTBO MeETaylla, MOJYYCHHOTO Ha Karojie IpPU DJICKTPOIIU3e
Co(NOg)2, eciu 37€KTpOIM3 MPOBOAWIN B TedeHUU | 4. Beixoa meramia mo Toky cocraBui 85%.
VYKakuTe BO3MOKHBIC TPUYMHBI YMECHBIIICHHS BBIX0/Ia METaJlIa 110 CPABHEHUIO C PACUYCTHBIM.




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

ITpoMexyTouHast aTTecTanys M0 JUCLMILIMHE «XHUMUS» BKIIOYACT TEOPETUYECKUE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOEHHS 0OYYaIOUIMMHUCS 3HAHUM, U MPAKTHYECKUE 3aJaHUS,
BBISABIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAICHUH, TPOBOIUTCA B (hopMeE 3aueTa.

3ayer Mo JAHHOM JUCHUIUIMHE MPOBOAMTCS B YCTHOH opme 1o Ouieram, KaskIbli 13
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO ITPAKTUUECKOE 3aJaHUE.

IToka3zaTenu u KPUTEPHUHA OLICHUBAHUA 3a4€Ta:

«3a4TeHO» - OOYYaIOLIUICS IEMOHCTPUPYET MOPOTOBBIM ypOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUSATHIA JOMYCKAIOTCA OIIMOKH, TPOSBISETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHMI, HABBIKOB, 00YYarOIIMNICS UCIIBITHIBAET 3HAUUTEIbHBIC
3aTpyJHEHUS IPU ONIEPUPOBAHUHU 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU;

«HE 3a4TE€HO» - O0YUAIOLIUICS HEe MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHHUS
U 0o0bscHeHHs HH(MOpMAIMHM, HE MOXXET II0Ka3aTh HWHTEJUICKTyaJlbHbIE HAaBBIKM DPELICHUS
MPOCTHIX 3a/ay.



