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JIner akTyaansanuu paboueil nporpamMmbl

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peauszauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceaHuu Kadeapsl XUMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoii F\.Z’ é‘- z _4é é H.JI. Mensinuk

PaGoyas nmporpamma nepecmoTtpena, o0cyx/ieHa 1 ogoopena i peanuzanuu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu kapeapbl XUMHUU

[Iporokom ot 20 1. Ne
3aB. kadeapoi H.JI. MensiHuk

PaGouyas nporpamma nepecmoTrpena, o0cysxaeHa u ogodpena s peanuzanuu B 2022 - 2023
yueOHOM rojy Ha 3acefaHuu Kadeapsr XuMuu

[Iporokon ot 20 1. No
3aB. kadeapoi H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0CyxieHa i ogo0pena 1 peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadenapsl XuUMHUU

[Iporokon ot 20 r. No
3aB. kaeapoit H.JI. Mensnuk

PaGouasi nporpamma nepecMoTpena, o0cyxaeHa u ogodpeHna uis peanu3anuu B 2024 - 2025
yueOHOM rojry Ha 3aceaHuu Kadeapsr XumMuu

[TpoTokonm ot 20 1. No
3aB. kadeapoit H.JI. MensiHuk




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHHUI; pPAa3BUTUE HAaBBIKOB
CaMOCTOATEIILHON Pab0Thl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUHU TIPU U3YUYCHUH
CIIELIMAIBbHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHUYECKOM NESITEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO PorpaMmsbl

JucuunnrHa XuMus BXOOUT B 0a30BYI0 4acTb y4yeOHOro IulaHa 00pa30BaTENbHOM
IIPOrPaMMBlI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe porpamMmsl cpeHel o011e00pa30BaTeIbHON IKOIbI

3HaHus (YMEHHUs, BIaJeHUs), NOJyYEeHHbIE NPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

I'eonorus

Xumus (pra0TOpearecHToB

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

JAMCHMILTHHBI (MOYJIsl) M IJIAHUPYeMbIe Pe3yJIbTaThl 00yYeHHsI

B pesynbrare OCBOGHHS IUCHUIUIMHBI (MOIyis) «XHMHA» OOyYarolUiics 0JIKEH
001aaTh CIEAYIOIINMHU KOMIIETCHIMSIMHI:

CrtpyKTypHBII [1nanupyemble pe3yabTaThl 00y4eHHUs
JJIEMEHT
KOMIIETCHIINH

OK-1 cnocoOHOCTBIO K a6CTpaKTHOMy MBIIIJICHUIO, aHAJIN3Y, CHHTC3Y

3HaTh - OCHOBBEI JIOTUKH, HOPMbI KDUTHYECKOT'O IMMOAXO0/1a, (bOpMBI aHaJIn3a,
- METO/Ibl a0CTPAKTHOT'O MBIIIUICHUS MIPH YCTAHOBICHUH UCTHUHBI,

- MCTOJIbl HAYUYHOT'O UCCJICIOBAHUS HYTGM MBICJICHHOI'O PACUJICHCHUA
o0bekTa (aHamu3) U MyTEM U3y4YeHHs MPEMETa B €ro HEIOCTHOCTH,
€JIMHCTBE ero yacTei (CUHTE3)

YMmeth - aJICKBaTHO BOCIIPUHUMATH MH(OPMAILINIO, TOTHYECKHU BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U IIMCBMEHHYIO PEYb;

- C UCIIOJIb30BaHUEM METO0B a0CTPAKTHOI'O MBILIUIEHNUS, aHAJIN3a U
CUHTE3a aHAJIM3UPOBATH AJIbTEPHATUBHBIC BAPUAHTHI PELICHUS
HCCIIEIOBATEIbCKUX 3a1a4

Biagers - HaBBIKAMHU TIOCTAHOBKH II€JTH, CTIOCOOHOCTBIO B YCTHON M MMUChbMEHHOM
peun JOru4ecku 0pOpMUTh PE3yIbTAaThl MBIILICHUS;

- [IEJIOCTHOM CUCTEMOM HaBBIKOB MCIIOJIb30BaHUS A0CTPAKTHOTO MBIIIJICHUS
IIPU peIIeHNH Po6IieM, BOSHUKAIOUINX MTPH BBITOJTHEHUN
UCCIIEIOBATEIbCKUX PA0OT, HABBIKAMM OTCTAUBAHUS CBOCH TOUKH 3PEHUS

OIIK-4 rOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX NO3ULIUNA OLIEHUBATH CTPOCHUE, XUMHUUYECKHI U
MUHEpaJIbHBINA COCTaB 3¢MHOM KOpBI, MOp(dosiornyeckre 0cOOEHHOCTH U T€HETHYECKUE TUIIBI
MECTOPOKIECHUM TBEPABIX MOJIE3HBIX UCKONIAEMBIX IPU PEIICHHUH 33/1a4 10 PAllHOHAIBHOMY U
KOMILUIEKCHOMY OCBOCHHIO F€OPECYPCHOI0 IOTEHIIAlIa HEAP




3HaTh

- OCHOBHBIE XUMHYECKHUE MOHSTHS, MOJOKEHUS U 3aKOHBI;
- COBPEMEHHbIE HAIIPaBJICHUsI Pa3BUTHS HAYYHBIX TEOPHIL;

- METO/Ibl TEOPETHUUECKOTO U IKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHNUS B
00JacTl XMMHUH IPUMEHUTENHHO K MPOPECCHOHANBHON AEITeIbHOCTH

VYMeTh

- ONPEICIIATh XUMHUYECKHIA COCTAaB U CTPOCHUE OOBEKTOB OKPYIKAIOIICH
Cpepl;

- pelaTh pacyeTHHIC 33724l IPUMEHUTEIBHO K MaTepUaTy IPOrPaMMBI;
- HpOFHO3I/IpOBaTb BO3MOXHOCTb HpOTCKaHI/IH CaMOHpOI/I?;BOJ'IbHBIX
IIPOIIECCOB B Pa3IUYHBIX XUMHUECKHX CHCTEMax

Bnanets

- HaBBIKaMHU IPUMEHEHHUS OCHOBHBIX XHMHYECKHX 3aKOHOB B
po(hecCHOHANTLHOM e TEIbHOCTH;

- IPAKTHYECKUMH HaBBIKAMH TEOPETHUIECKOTO U IKCIICPUMEHTAIBHOIO
HCCIICIOBAHUS B 00J1aCTU XUMHH




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJIs)
OO6mmast Tpy1I0€MKOCTh JUCIUTUTMHBI COCTABIIAET 4 3a4eTHBIX eAnHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 83,9 akaj. 4yacos:

— aynuropHas — 80 akaj. 4acos;

— BHeaynuTopHas — 3,9 akaJi. 4acoB

— caMocCTosTeNbHAs paboTa — 24,4 akaJl. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTCCTalllMH - OK3aMCH

AynuropHas g
o KOHTaKTHas pabora E E dopma TeKyLero
Pasien/ Tema 5 (B axaz. gacax) ge Buz 3 KOHTPOJISA Kox
R —— : g O | caMoCTOATEINbHOM |  ycreBacMOCTH 1 KOMITETSHITHH
@) g £ paboThI MPOMEXYTOYHOH
Tlex. mab. | mpaKT. zZ aTTeCTalHH
3aH. 3aH. | O &
1.
CaMOCTOSITEIbHOE
n3ydeHue yaeOHon
U Hay4yHOH 3amuTa
11 Xunrecias 4 8/41 4 JUTEPATYPHI; KOHTPOJIBHON OK-1, OIIK-4
TEPMOJIMHAMUKA
- peleHue paboTsL.
KOHTPOJIbHOU
paboTsl.
CaMOCTOSITETIbHOE
H3yueHHEe y4eOHOU
U Hay4HOH 3amuTa
1.2 Xumuueckast KHHETHKA 4 8/411 2 TUTEPaTYpPHI; KOHTPOJIBHOH OK-1, OIIK-4
- peleHue paboTsl.
KOHTPOJIbHOU
paboTsl.
- opopmIIeHHE
2 OTYeTa M0
na0opaTopHBIM
paboram; 3amura
- camMocTosTeNIbHOe |  abopaTopHOn
1.3 PactBOpHI 8 10/41 6 |m3yueHue yueOHOI| pabotsl 3ammrta | OK-1, OIIK-4
W HAyYHOU KOHTPOJIBHON
JIUTEPATYPHI, paboTEL.
- pereHne
KOHTPOJIbHOU
paboTsl.
CaMOCTOSITETbHOE
u3ydyeHue yueOHoH
W HAyYHOU 3amura
1.4 TuctiepcHbIE CHUCTEMBI 4 6/41 2 JUTEPaTYpBI; KOHTPOJIbHOU OK-1, OIIK-4
- peleHue paboThL.
KOHTPOJIBHON
paboThL.




CaMOCTOSTEIbHOE
n3yueHue yuyeOHou
15 OKHCIUTENBbHO- Y Hay4HOU 3amura
BOCCTaHOBUTEJIbHBIC 4 6/21 4 JUTEPATYPHI, KOHTPOJIBHOM OK-1, OTIK-4
IPOLECCHI - peleHue paboThI
KOHTPOJIBHON
paboThl.
- ohopmieHHe
oTyera o
1a60PaTOPHBIM
pabotam; 3amura
16 DeKTPOXHMIIECKHE - caMocTosTeNIbHOE |  abopaTopHOn
CHCTOMEL 8 10/41 6,4 |uzyuenwue yquiHoﬁ paboThI. 38,].[11/1:[& OK-1, OTIK-4
Y HAyYHOU KOHTPOJIBHON
JUTEPATYPHI, paboThI.
- pelieHue
KOHTPOJIBHON
paboTsl.
Wroro no pasneny 32 |48/1221 24.4
Uroro 3a cemectp 32 |48/221 24,4 JK3aMeH
HToro no qucLuIninee 32 |148/221 24.4 JK3aMeH OK-1,0IIK-4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlexuu mpoxXosAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIOKEHHE MaTepuana B AMCHMILIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (popMe NeKIuii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIUU MOTYT HMCHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJHO peajn30BaTh METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpoOieM C
MMOMOULIBIO IEMOHCTPALUMH SIBIICHHUM, PEAKIIUI HIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHM-BU3YATN3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaJbHBIC 3aJaHMsI 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aUMOOOy4eHHUsl (MapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
AKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI IO CEPUH  OIMBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, H3yYeHHE OCHOBHOTO W JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0yyaroumxcs JA0KHA OBITH HampaBlieHa 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 3aKIIIOUYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSLTUMHU
nepes; TpernojaBareeM, SBISIOTCS: BBISIBICHHE CTEMEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPU U3YUYEHUU Kypca HApSAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHCHHUH TIOJTyYSHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE 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
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000E€ BpEeMsl TPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YuedHO-MeToUYECKOE 00ecTeueHe CAMOCTOSTEeILHO PadoThl 00y4a0ImMXCcst
ITpencraBneno B npuiaoxeHuu 1.



7 OueHoYHbIE CPEeACTBA AJI NPOBEACHHS MPOMEKYTOYHOM ATTeCTAIUMHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdeckui 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. [lucnepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckui yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 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 PpaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYESCKHUIA
yH-T UM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
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 : 3JIEKTPOHHBIHA. -
Ceenenus noctynabl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TeXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zg., mepepad.- M.: Beicr. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.



6. Kparkuii cripaBoyHHK (u3MKo-xumudeckux BenuuuH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Papnensb, 3. H. Tumodeena; nox pen. A. A. Panens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®emopos, 2003. - 238 c. : wn. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

7. V3BecTrst BBICIINX Y4€OHBIX 3aBEICHUNA. XUMUS U XUMHYECKas TEXHOJOTHUS: HAyJHO-
texuuueckuit xypHaia — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
1a00paTOpHBIM paboTaM MO AUCUHUILIMHE «XUMHA» Ul 00y4aroluXcs BCeX HaIlpaBICHUH
MOJArOTOBKM M CICIHAIbHOCTeH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
MarnuTtoropckuii roc. Texuuueckuii yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HemOCpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMUS» I 00ydarolUXcsl BCEX HalpaBICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandyeckuid yH-T uM. ['. Y. HocoBa. — Marunutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC paBHOBECHE:
Mertoauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIuXcs BCeX HANpaBJICHUI MOATOTOBKH M CIielHaibHOCTeH Beex (opm oOyuenus / JLT.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuuyeckuit yH-T um. I'. WM. Hocopa. —
Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2020. —8 c. — Tekct : HenmocpeACTBCHHBIH.

4. PonnonoBa, H.M. Xumundeckas kuHeTuKa. XMMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUIUIMHE «XHUMHUS» 1Js 00ydaroluxcsl BCexX
HAIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIM.

5. Uympoga, JI.B. PactBopsl: MeTonuueckast pa3paboTka K jJabopaTopHbIM paboTaMm Io
JUCLUIUINHE «XUMHs» A 00y4arolmuxcs BCeX HalpaBIeHUH MOJATOTOBKU U CIELUAIbHOCTEN
Bcex opm oboyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTKa K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» UId  O0O0ydYarolIMXcsi IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuagbHOCTAIM Bcex (opm oOydenus / JI.B. Uymposa, 3.P. Mymmna, O.A. Munrypuna;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2017. — 26 c. — Tekct : HemocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTte Mo JUCHMIUIMHE «XUMHSD» Uil 00y4aromuXcs MO BCEM HAIpPaBICHHUSM MOATOTOBKU M
crieranbHOCTAIM BeeX (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOJUUECKUE YKa3aHUs
K JIabOpaTOpHOM paboTe MO MUCHUIUINHE «XUMHUS» ISl OOYYarOIIMXCS BCEX HAIPaBICHHI
MOJATOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2020. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

9. Komsana, JI.I'. OKuCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U DJIEKTPOXUMHUCCKHE



BCEM HAIPABJICHUSAM IOJrOTOBKH W CIEIHANTbHOCTSIM Bcex (opm obOyuenus / JIL.I. Komsnma, E.B.
Tapacrok, O.P. Myminna; Marautoropckuii roc. TexHuueckuid yH-T um. [. WM. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TMPOIECCHl: METOJUYECKHE YKa3aHHus K
nabopaTopHoii paboTe MO IUCHMIUIMHE «XHUMHS» Uil OOYYalomUMXCs 1O BCEM HaIPaBICHHUIM
MOJTOTOBKM M CIEHHAIbHOCTAM BcexX (opm o0yuenus / O.A. Mwumypuna, H.U. PoauwonoBa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. N.
Hocoga, 2017. — 13 c. — TekcT : HeMOCPEACTBEHHBIMN.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o0ecniedeHue

HaumenoBanue o
1o Ne norosopa Cpox aeicTBus JIULIEH3UN

MS Windows 7
Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus  |1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 20071, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJTHO pacpoCcTpaHsIeMoe 0EeCCPOYHO
FAR Manager CBOOOHO pacmpocTpaHsIeMoe OeCCpPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHBIE CHCTEMbI
HazBaHue kypca Cchblika

OnekTpoHHas 0a3a mnepuoAMYecKUX u3naHuil East
View Information Services, OO0 «IBUC»
HammonanbsHas nH(GOPMAIMOHHO-aHAIUTUYECKAs
cucrema — Poccmiickmii  mmgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PUHILL)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
Nudopmanmonnas cuctema - EquHoe okHO 1oCcTymma K
nH(GOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

denepanbHOE rOCyIapCTBEHHOE OF0KETHOE

yUpexKICHNE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
IIPOMBIIIIICHHONW COOCTBEHHOCTHY

Poccuiickas  T'ocynapcrsennas — OWONMOTEKA.|pyne vy rsl.ru/ru/4readers/catalogues/
Karanoru

OnexTpoHHble pecypebl oubnmoreku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
HocoBa ' - '

9 MaTepuaJiIbHO-TEXHHYeCKOe o0ecredeHrue TUCIUMNIHHBI (MOTYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIIMHBI BKJIIFOYACT:



VY4eOHbIE ayqUTOPUM ISl TPOBEACHUS 3aHIATUH JIEKIUOHHOTO THIA. OcCHaleHue:
MynbTHMEANITHBIC CPEICTBA XPAHEHHUS, TIEPEIauH U MPEICTaBICHUS HHPOPMALINH.

VY4eOHble ayauTOpUM s TPOBEICHUS Ja0OpPAaTOPHBIX 3aHSATHH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTAIMH, TEKYHIEro KOHTPOJS W MPOMEXKYTOYHOH aTTEeCTaIlWH.
Ocnamenue: OOopynoBaHue JUIsl BBIMOJTHEHHS JIAOOPATOPHBIX pPabOT, XMMHUYECKas IOCY/Ia,
peakTuBbl, Harsiapie MaTepralibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

[TomemeHust st CaMOCTOSTENILHOM paboThl oOyyatonuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATENbHYIO CPEy YHUBEPCUTETA.

[ToMemienust Juis  XpaHeHHs] W TPOPHIAKTHYECKOTO OOCITY)KUBaHHS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl UIsT XpaHeHUs yueOHOTO 00OpyIOBaHUS.
WHCTpyMEHTHI U peMOHTA J1a00paTOpHOTo 000PYAOBaHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI PadoThI 00y4al0IMXCH

CamocrosiTenbHass pabora oOydarolmuxcs MOApasJeisieTcs Ha ayAUuTOPHYIO, KOTopas
MPOUCXOAUT KAaK BO BpeMs JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMocCTOsTelIbHas pabora oOOyyaromuMxcs MpeArnoiaraeT MpOXOXkKICHUE
TECTUPOBAHUS MO KAXKJAOMY pa3zeily TUCHUILTUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHusl, OTBETHl HAa KOTOpble TPeOYIOT TIyOOKOro MHOHHMMAaHHUs H3Y4YEHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BONPOCY Ipeajaraercs 4eTblpe BapUaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLTIOB B K10l Teme Kypca — 10.

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

B tectax no teme «XuMu4eCckasi TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECIATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

=

IIpu paccMOTpeHMM XUMUYECKON PEAKIIUM cucmemMd 03HaYaeT:

a) HUCXOIHBIE peareHThl

0) MPOAYKTHl XMMUYECKON peakuu

B) PEaKIMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO0) TEPMOJTUHAMHUKHI MAaTEMaTHUECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
06) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakipn otprnarerneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') JaBJIEHUE PEAKIITUOHHON CHUCTEMBI ITOBBIILIAETCS

4. CrangapTHble TeIUIOBbIe 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUcrt B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwue u3 npuBeJICHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
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+ 1/20,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) 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. Husa peakmmu  NIiO o + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIUY IIPU CTAaHAAPTHBIX YCIOBUAX U Ipu Temreparype 627°C.

BemtectBo AH®95 (KIx/MOB) S°9s (Jx/Momp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkurte 3HadeHus dHepruu [ mOOca mpu cTaHAAPTHBIX YCIOBUSX, IpH Temrepatype 627°C
U TeMIlepaTypy Hadaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCs SHTPONHSI IIPHU Pa3IOKEHUU KapOoHaTa KabIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIaeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MOJKET CaMOIIPOU3BOJILHO NMPOTEKATh
a) B MPSIMOM HarpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttecrax mo Teme «XumHueckas KHUHETHKa»: MEPBOE, BTOPOE, TPEThe, YETBEPTOE U MSTOE
3amanus ouenunBaroTcsd B 0,5 Oamna; mecroe, ceabMoe, BOCBMOE, IEBATOE U JecsaToe — B 1 Oami, a
OJMHHAIATOE — B 2,5 Oaiia.

Tecer Ne 1

1. Pazgen XuMuM, U3y4arolMi CKOPOCTU M MEXaHU3Mbl XMMUYECKHX peaKIUi, Ha3bIBaeTCs
a) XuMH4ecKasi TepMOJUHAMUKa
0) TEpPMOXUMHUS
B) XMMHMYECKasi KHHETUKA
2. CKOpOCTh XUMHUYECKOW Peakluu — 3TO ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEeHNEe KOJMYECTBa BEI[ECTBA PEareHTOB (WM MPOAYKTOB) PEaKLIUU B €IMHUILY BPEMEHH B
enuHUIEe 00BEeMa
B) KOJINYECTBO BEUIECTBA IPOJYKTOB PEAKLIMA K MOMEHTY OKOHYaHUSI pPEaKINH
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakinu?
a) MOIIb 1 ¢
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB” ¢
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLIUn?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIHOHHOTO cocya
5. CocTosiHue XMMHUYECKOTO0 PaBHOBECHS OOPATHMBIX IMPOLIECCOB KOJWYECTBEHHO XapaKTepHU3yeTcs

a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS



6. Kak 3anuceiBaercs Boipaxenue 11t ckopoctd peakuuu 4 NO ) + 6 H O =4 NH3; () + 5 O, ()
a) V=K[NOJ'[H.0] 6) V=Kk[NH3][0;] B)V =k[NO]'[H.0]°
7. Kak 3anumiercs BeIpakKeHHUE /1711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
B) Kp = [A][B] */ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamMme IMoka3blBaeT 3HAYCHUE TEIIOBOTO 3(deKTa peakiuu?
a)l E ? .
4
0) 2 2

B) 3 Y
Ve
—y Y

XOJI peaKIfu

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMmme K Bonpocy 8?

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BIEBO.

a) IpY NOHM)KEHUH TeMIIepaTypbl

0) IIpH MOBBIIICHUHU TEMIIEPATYPbl

B) TIPY TTOBBIIICHUH JIABJICHHS
11. Ina peakuuu Cy + 2 H 5 () = CH 4 () ipu HEKOTOPOI TemnepaType KOHCTaHTa PAaBHOBECHSI paBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIIMS BOJOpOa paBHa 1,2 MoJb/J1. BEIYUCIUTE UCXOTHYIO KOHIICHTPAIIHIO
BOJIOpO/Ia.

a) 1,2

0) 3,5

B) 5,0

PacTBOpsI

B Tecrax mo Teme «PacTBOph»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6ama.

Tect Nel

1. dns ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIAIIETCS B BHJIC
1) 2K"+ S0, = K,SO,
2) Cu* +S04 +2K" + 20H™ = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnmopuaa 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
11 2)2 3)11 4) 13

4. Ins nonasnenus rugponusa xjaopuga xpoma (I1I) cnegyer
1) 1mo0aBUTH CONITHYIO KHCIOTY
2) 100aBUTH IIEIOYb



3) pa3baBUTH pacTBOP BOJIOU

4) TOBBICHTBH TEMIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, TPUTOTOBICHHBIM W3 THApOCY/Ib(dara KajdblMs M BOIBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4) 6
6. PacTBOpHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOLLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJIMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 2IIEKTPOIMTaM OTHOCUTCS ...

1) rUaPOKCHI aMMOHHUSI

2) THIPOKCH] KaJIHsl

3) XJIOpHI KalbLus

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO I KUCIYIO CPENy.
[IpyuunoOii 3TOTO ABIAETCA ...

1) osmexTposu3 cosei

2) JIUCUPOTOPLHHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COei

4) THAPOJIU3 COJICH

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

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I{I/ICHepCHHC CUCTCMbBID»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3a1aHus - B 3 Oaina.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomasie 100 HM
3) ot uM g0 100 aM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTEIBHBIN 3apsn?
1) kaTuOHBI
2)  aHWOHBI
3)  MOJAPHBIC MOJIEKYJT
3. Jlnsg Kakoro 3JeKTPOJUTA MOPOT KOATYJISAIUH KOJUIOM/IA C MOJIOKUTEIILHO 3apsyKEHHOM YacTHIIEH
JIOJDKEH OBITh HAMMEHBIIM?
1) xmopun Kanus
2) cynbdar Kanus
3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabum3aropa?
1)  xmopun xenesa (111)
2) Boma
3) TrUAPOKCHI Kaus



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

1) HaXomATCS B COCTOSHMU JMHAMHUYECKOTO PABHOBECHS

2) K Karomy

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

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 6ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) yBeMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) IPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3ICKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HeliTpasbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIIACTCS
3) oTpHUIaTENbHBIN 3apsi/ HOHA YBEITHYMBACTCS
. I3 nmpencraBineHHbIX HUkKe peakuuil kK OBP nucnponoplinoHMpoBaHUS NPUHAIIICHKHUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHn OKHCTICHHS KUCIOPO/a a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIIOHN cpejie, BOCCTaHABIUBAETCA 1O ...
1)  xaruona Mn?*
2)  manrasar-mona MnO;”
3)  okcuaa mapranmna (1) MnO
7. B peakuun, mpotekaromieii mo cxeme Cr,Sz3 + KNO; =2 K,CrO4 + KySO4 + NO okucienuto
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, IpUBeAeHHON B Borpoce Ne 7 paBHa ...

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

3J1e1ch0ngnqec1me CHUCTEMBbI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aaHUsS
oLleHUBarOTCs B | 6arut; TpeTke U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel

1. DNEeKTPOTHBIN MTOTSHIIUAN ONIPEIENISIOT M0 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC ranpanudeckoro sinementa Mg|IMgSOy||CuSO,/Cu npu craBmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoaykThl 00pa3yroTcsi Ha KaTOe MPH AJICKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPO/I
4, VYkaxute cymMmmy KO3 QHUIMCHTOB B YpaBHEHUH JICKTposin3a pactBopa Hutpara meau (11)

1) 12

2) 11

3) 10

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

1).FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4+ Na —...

4) HCI + Cu —...
6. Bbruuciute Maccy LMHKA, HOJYYEHHOTO MpH SJEKTPOJIM3e CyiabdaTa LUHKA, KOTOPBIH
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [IpuBenuTe cXxeMbl HSJIEKTPOAHBIX MPOLECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,

MPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOKucIoi cpene. B
OTBETE YKOKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieNly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM pabOTaM U BBITIOJHEHHUS JOMAIITHUX 3a[aHUH.

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

Jlomamnee 3agaaue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B nomamHem 3amaHuu 1o TeMe «XuMudecKkas TepMOJUHAMUKAy: MepBas 3a7ada OIEHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEAKIIMK NP CTAaHAAPTHBIX YCIOBUAX M IIpH Temmeparype T = 927 0C,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure temnosoit addext peakunn: CaCs ) + 2 HoOry = Ca(OH); () + C2Ho (1), monb3ysice
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS U
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TepMOXUMHUYECKHM YPaBHEHUSM paccuuTaiiTe TerioBoi 3 (heKT peakiuu:
Hs ) + COz ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

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

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

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

B nomamiHem 3amaHuu mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u msaras — B 1 6ayr.

3amaua Nel

Peaknus mporekaer no ypaBHeHuto: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauu
pearupytomux BemecTB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsIMOM peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakiny, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3agaya Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite BpeMms, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKLUMIO IPHU
temneparype 200 °C, ecm TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peakuu?

3amaua Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIMX BEIIECTB PABHBI:
[H20]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3agaya Ne4

Jsa peakuuonnoi cucremsl: CO y + HyO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIMNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3agaua Ne5

Bripasurte uepe3 KOHLIEHTpALlUK PEareHTOB KOHCTaHThl PABHOBECHUS CIEAYIOIINX PEaKIIMii:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 I(I[)K;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 x]Ix.

VKaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUYECKOTO0 PABHOBECHS STUX PEAKLU: a) MPU MOHUKEHUU
TeMIIepaTyphl, €CIIM JaBJIieHWE IOCTOSSHHO;, O) TpH TOBBIIICHUH [aBJICHHs, €CIHU TeMmIeparypa
MOCTOSIHHA.

Jlomainnee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamiHem 3amanuu mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThs W IATas 3ajadd
orieHuBaercs B 1 Oayr; werBepTas u mectas — B 0,5 Oaria.

3amaua Nel
B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccumraiiTe: a) MaccoBYIO JOJIO BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJIBHYIO JOJIIO BEIIECTBA B pacTBOpE.

3ajgayga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3; + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

COCTaBI)Te II0 ABa MOHCKy.]ISIpHI)IX ypaBHCHI/IH peaKHI/If/'I K CJ'ICIIYIOHII/IM HNOHHBIM:

Ba?* + CrO4 — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcst ruaponusy: Na,SiOs. Cu(NOgz),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs THAPOJM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0o
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHD

B nomamnem 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC MPOIECCH): TepBas
3ajava orieHuBaeTcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 Ga.

3amayga Nel
[Tonbepure KOA(PPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNpPABICHUE CAMOIPOU3BOJBHOTO
MPOTEKaHUs TNEPBOM PEAKLUHUMU IIPU CTAaHAAPTHBIX YCIOBHAX, HCIOJb3Ys 3HAYEHUsI OKHCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO;3; + NO + H,0

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

NH;ReO, + H, — Re + NH; + H»0O

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS 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) —

3ajgaga Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTAaBHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momamznem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDy: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTopas — B 1,5 O6aina; Tpethst — B 2,5 Oasna.

3amayga Nel
CocraBbTe IJIEKTPOHHO-MOHHBIE YPABHEHHS DJEKTPOJHBIX IMPOIIECCOB W  MOJEKYJISIPHOE

ypaBHCHHE TOKOOOpA3yOIEH peakiuy, MPOTEKarolled Npu pabdoTe TajJbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajbpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIIMA aHOJa PAaBHBIM CTAaHAAPTHOMY 3HAUYCHHIO, PACCUUTANTE KOHIICHTPAIIHMIO
KaTHOHOB MeETajlla B KaTOJHOM pacTtBope, mnpu koropoid DJIC raibBaHUYECKOTrO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3agaya Ne2

[MpuBeauTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W  MOJCKY/SIPHBIC YPAaBHEHHS PEaKIHA,
MPOTEKAIOIINX TPH JEKTPOXUMHUECKON Kopposuu rambBanomapbl Co/Ni: a) B kucinoii cpene; 6) BO
BIIQYKHOM BO3/yXe€.

Onpenenute yObUIb MacCchl aHOJIA MPH KOPPO3UHM B KUCIIOHW cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3agaya Ne3

CocTaBbTe 3JIEKTPOHHO-HOHHBIC YpPAaBHEHHS JJICKTPOJHBIX MPOIECCOB (aHOA HHEPTHBIH) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUHU, IIPOUCXOISIIECH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Breruncnurte (akTHueckoe KOJIMYECTBO METallla, TMOJTYYCHHOIO Ha KaTOJe TPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIHA3 TPOBOAWIM B TeueHuu | 4. Beixoa Metania mo Toky coctaBui 85%.

YkaxuTe BO3MOXKHbIC TPHUNHBI YMEHBIIICHHSI BBIX0/1a METaJlIa 110 CPAaBHEHHIO C PACUETHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KonTpoJsibHbIe BOPOCHI 0 TeMe « XHMHYeCKasi TePMOANHAMH KA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpsl U PYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennss sneprus. Paborta. Terora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (GYHKIUS COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dextT xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM A(dekT
XUMHUYECKON PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CnexncrtBus u3 3akona I'ecca.

9.  DuTpomnus Kak PyHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.
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11.

TpeTuii 3aKOH TEPMOJIMHAMUKH.

12. Dueprus I'u60ca.
13. HanpaneHue caMONpOU3BOILHOTO MPOTEKAHUS XUMHUECKUX PEAKIIUM.

KoHTpoJibHbIe BONPOCHI 110 TeMe «XUMHYecKasd KUHETHKA)
1.  Xwumnueckas kuHeTuka. CKOPOCTb XUMHUUECKON PEAKIIMHU U METOJIbI €€ PETyIUPOBaHUS.
2.  BiusHue KOHIIGHTpALUU Ha CKOPOCTh XUMUYECKOH peakiiy (3aKOH JeHCTBYIOIUX Mace).
3. BumsHue Temmnepatypsl Ha CKOPOCTh XUMHUYECKOM peakmuu. [IpaBuno Bant — [N'odda.
4,  Teopust akTHBHBIX CTOJIKHOBEHUW AppeHHyca.
5. DHeprus akTUBalUU. Y paBHEHUE AppeHHyca.
6. Teopus nepexoJHOro KOMIUIEKCA. DHEpreTuyecKas AuarpaMmma.
7. KpuBas Makcesia — bonbiiMana. DHepreTudeckuii 6apnep.
8.  Karanuruueckue CUCTEMBI.
9.  BuusHHe KaTanM3aTopa Ha CKOPOCTh XUMUYECKOH PEaKIIHH.
10. T'omMOreHHBIN U TeTEPOrCHHBIN KaTallu3.
11. KoiebaTenbHbIC pEaKIiy.
12. Xwumwnueckoe paBHoBecue. OOpaTuMbie U HeOOpaTUMbIE PEAKIIHH.
13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.
14. Cwmemenue xummudeckoro paBHosecus. [Ipunnumn Jle-1llarennbe.
15. BunwusHHe KOHLUEHTpPALMH, 1aBJICHUS U TEMIIEPATYPBHI.
16. ®da3oBbiec paBHOBECHS.
17. ®a3oBble 1uarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtposabHbie Bonpocsl 1o Teme «PacTBopbn»

1. Ilousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.
2. PactBoprl. CrnocoObl BbIpa)K€HHsI KOHIEHTpAallMd pacTBOPOB (MaccoBas J0Jid, MOJspHas
KOHLEHTpaLsl, MOJISIpHAs KOHLEHTPAaLlKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).
3.  KomnuratuBHble cBOWCTBa pacTBOPOB. M neanpHbIi pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30ymuinockonnueckuii 1 KpUOCKOIINYECKUIN).
5. Ocmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KwncimoTHO-0CHOBHBIE B3aMOJIEHCTBHS BEIISCTB.
7. HVonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIEC NMOHATHS U TOJIOKEHUS TEOPUH
AppeHnyca.
8.  [uccommanus KHCIOT, OCHOBaHMM M COJeH ¢ TOYKM 3pEHUsT HOHHOW TeopuH AppeHuyca
(mpumepsl).
9.  Crenens nuccoruanuu. CHIbHBIE U ca0ble 3IEKTPOJIUTHI.
10. ducconmanus cnadbix anekTponuToB. KoHcTaHTa AMCCOIMaIum.
11. 3axon pazbaBnenus OcTBanba.
12. Peakiuu HOHHOTO 0OMEHa MEXIY JIEKTPOJUTaMH (Ha MpUMepe peakinii 00pa3oBaHUs CII1aboro
NEKTPOJINTA, OCAKA U raza).
13. TIpousBeneHnEe paCTBOPHUMOCTH.
14. HonHoe mpou3sBeieHre BOAbl. BOIOPOIHBIN U MHIPOKCUIIBHBINA MOKA3aTEeNH.
15. Tmaponus coneii. Tumbl rUaPOIU3a CONECH.
16. KonuyecTBeHHBIE XapaKTEPUCTUKHU MpoOIIecca THAPOIH3a.
17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHble CHCTEMbI»
1. I'eTeporennsie cMecH. [{ucriepcHble CHCTEMBL.
2. HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
3. Komnmoumnsie pactBopsbl. JInodunsHbie 1 TM0HOOHBIE KOJIIOUIBI.
4.  CnocoObl MoTy4eHHs KOJUIOUIHBIX PACTBOPOB.
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CrpoeHune KOJUIOMIHBIX YacTHII.

IIpaBuno dasuca — [leckosa.

Y CTONYMBOCTH KOJUTOMAHBIX cCUCTeEM. CTaOMIN3aToOpHI.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumMmeHTalus KOJIOUIOB.

Koarynsuust KoJuIOuaHbIX pacCTBOPOB JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynupytomas crmocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUYECKHE CBOMCTBA KOJUTIOMAHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCHICCTB.

Baxuelime oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX TTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HAa FPaHULIEC pa3esia «METalll — paCTBOPY.
I"anpBanuveckuii anemMeHT Januaisa — SIkoou.

DNEKTPOABUKYIASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne >IEKTPOIHBIX NOTEHUHUAIOB. Psa  CTaHAAPTHBIX AIEKTPOAHBIX IMOTEHIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IIOJIOKCHUCM B PAAY HaHpH)KeHI/II/I

6. VYpasuenue Heprcra.

7.  DAeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHbIe 1 aHOIHBIE MPOIIECCHI.
8.  OObemunHeHHsbI 3akoH Dapazes. Beixon o Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3HOHHBIX TPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTES.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEpHOI KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaIIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpoXUMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. Xwumudeckue UCTOYHUKH TOKA. [ aThBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19.

XUMHYeCKHEe HCTOYHHUKHN TOKa. TOINUITNBHBIE DJIEMEHTEI.



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4YeHUS] U OLIEHOYHbIEe CpPeACTBA /sl NPOBeIeHUS
NMPOMEKYTOYHON aTTeCTAINH:



CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBINIJICHWUIO, AHAJIN3Y, CHHTC3Y

3HaThb

- OCHOBBI  JIOTHKH,  HOPMBI
KPUTHYECKOTO M0AX0/a, (OPMBI
aHaJln3a;
- METO/IBI abCTpaKkTHOTO
MBIIUJICHUSI T[PH  YCTAHOBIICHUU
WCTHUHBL

- METOIbl HAYYHOI'O HCCIICIOBAHUSI
nyTéM MBICICHHOTO PacCUJICHEHUS
o0beKkTa  (aHAM3) ®  OYTEM
W3yYeHHUs  TpeaMera B €ro
[EJIOCTHOCTH, €MHCTBE €ro JacTei
(cuHTE3)

Hepeltenb meopemu4ecKux 6onpocos

1. OCHOBHBIE METOJIbI XUMHYECKOTO aHAJIH3a.
2. OcHoBHbIE TIPUOOPBI U 00OPYIOBAHUE JIJISI XUMUYECKOTO aHAJIN3a BEIIECTB.
3. Metoauku poBeieHus onbIToB. [IpaBuia TeXHUKH OE30MACHOCTH.

YmMmern

- aZICKBaTHO BOCIIPUHUMATH
nH(pOpPMAIIHIO, JIOTUYECKH BEPHO,
apryMEHTUPOBAHO U SCHO CTPOUTH
YCTHYIO U IUCBMEHHYIO PEYD;

- C HCIOJb30BAHMEM METOJOB
abCTpaKTHOTO MBIIIICHUS, aHATTN3a
u CUHTE3a aHaJIM3UPOBATh
albTEepHATUBHBIE BAPUAHTHI
peuenus MCCIIEIOBATEIbCKUX
3a7a4

Ilpumepnvie npakmuueckue 3a0anus

1. Onpenenuth ¢ KaKMMH U3 yKa3aHHBIX HMJKE BEIIECTB MOXKET B3aMMOJECHCTBOBATH PacTBOP
THIPOKCHIA Kallus: MOAO0BOAOpoaHas kuciora, xjopun meau (ll), oxcun yrnepona (1V), oxcun
ceuua (Il), ruapoxcun amoMHHUSA, THUAPOKCUA aMMoOHHsA. CocTaBbTe ypaBHEHMS BO3MOXKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXKHOCTH BOCCTAHOBJIEHHs okcuja xeneza FesOs yriepogom mpu
CTaHJapTHBIX ycnoBusx U Temmneparype 1100 K. Peakius BoccranoBnenust Fe304: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. Temneparypubiii ko3¢ duLueHT peakiuu paBeH 2,5. Kak M3MEHHUTCS CKOPOCTh peaklvu: a)
IIpU MOBBIIEHUH TeMnepaTypsl oT 60 1o 100°C; 6) npu oxJaXJeHUH peakMOHHOM cMecH oT 50 1o
30°C?

4. na oopatumoit peakuun Fe30uk) + Hypy = 3FeOy + HoOr 3anmmmunTe BeipakeHHe KOHCTAHTHI
paBuoBecust AH®, k/bx =+ 69,8. Ilpeanoxure crnocoObl yBeNTUYEHUs] KOHIIEHTPALMU MPOTYKTOB
peaxkuuu.

5. Ilpyn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBopsieTCsl B KOHLIEHTPUPOBAaHHOM CEPHOM KHCIOTE M CIUIaBJIsSIETCd CO IIenoubto. Yto
IpescTaBisieT cobol 3To coequHenre? Hanmummre ypaBHEeHUS BCEX YKa3aHHBIX PeaKIuil.

6. CKONbKO MWUIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mn




CTpyKTypHBII

IInanupyemslie pe3ysbTaThl

JJIEMEHT OrneHOYHBIE CPECTBA
KOMITCTCHITH 00yuemms
notpeOyercs it purotosieHus 2 i1 0,25M pactBopa?

7. Kakue BeliecTBa MU B KaKOM KOJMYECTBE BBIIETATCS Ipu npoxoxaeHun 48250 Kn
anekTpuyecTBa 4depe3 pactBop xsopuna Mapranua (l1)? CocraBbre cxemy 3J€KTpoJu3a 3TOro
pacTtBopa.

8. AmroMuHUH ckienad ¢ Menpro. Kakoi n3 meramuioB OyneT KOppOoAHpOBATh B Cpelie CepHOU
KHCJIOTHI B aTMOc(hepe BiaxxHoro Bo3ayxa? CocTaBbTE CXEMBI DJIEKTPOXUMUYECKONH KOPPO3HH.

Buianers - HaBbIKAMHU IIOCTAHOBKHU LIENH, Ilpumepnvle npakmuueckue 3a0anun:
CHOCOOHOCTBIO B YCTHOH H [IpoBecTn aHanM3 BIUSHUS KOHIICHTPAIIMHM HA CKOPOCTh XMMHYECKOHN peaKIuu
nmuckMeHHOW — peun  jormdecku | NaS;03 + H,SO, = S + SO, + NaSO4 + H,O mo skcnepumeHTaNbHEIM JaHHBIM. [IpoBectn
0oQOpPMUTH pe3yNbTaThl MBIILIECHUS; | OOpaOOTKY TMOJYYEHHBIX JaHHBIX C HCIOJB30BAHMEM COBPEMEHHBIX HH()OPMALMOHHBIX
- IIETIOCTHOM CHCTEMOU HAaBBIKOB | TEXHOJOTHH. Pe3ynbTaThl ONITOB MIPEICTABUTH B BUJIC TAOIHUIIHI 1.
HCIIOJIb30BaHMS a0CTpaKTHOTO Tab6muma 1
MBIIILICHHUS npu peleHnn Howmep O6bem, Mt Konuenrpanus Bpewms CxkopocTh
mpoOJieM,  BO3HHMKAIOIIMX  IPH ombiTa | NapS,03 H,0 H,SO,4 Na,S,03, 107 | mosBienns peaxiuu, 10%,
BBIIIOJIHCHUHM ~ HCCJICI0BATEIIbCKUX MOJIB/JT MYTH, C !
paboT, HaBBIKAMHM  OTCTAUBaHMSA 1 1 7 2 1,3
CBOEU TOYKH 3PEHHUS 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To manHbBIM TaOHIBI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMA OT KOHIICHTPAINN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpamuio NaS;0Os, a Ha ocu opauWHAT —
CKOpPOCTh PEaKIIHH.
Crienath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMU THOCYJIb(haTa HATPHs.
OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HO3HLIPII>1 OLICHUBATh CTPOCHUC, XUMHUYECKUIN U MHHCp&J’ILHLIfI COCTaB 3€MHOM KOPHI, MOp(I)OJ'IOFI/I‘-ICCKI/IC 0COOEHHOCTH
N TCHCTHYCCKHEC THUIIBI MeCTOpO)KJIGHI/Iﬁ TBECPABIX IMOJIC3HBIX HCKOITACMBIX IMPHU PCIICHHUH 3a4a4 110 PAllMOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHUTIO

3HaTh

- OCHOBHBIC XMMHYECKHUE IOHATHS,
ITOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIC  HaIlpaBJICHUs
pa3BUTHS HAYYHBIX TEOPUH;

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMHMYECKOH TEpMOJMHAMUKU: CHUCTEMA, TEPMOJUHAMHUYECKHE IapaMeTphl
CUCTEMBbI, (YHKIIMH COCTOSIHUSI CUCTeMBI. [IepBhIil 3aKOH TepPMOIMHAMUKH.
2. DHepreTuKa XUMUYECKHUX MTPOIIECCOB.




CTpyKTypHBII

IInanupyemslie pe3ysbTaThl

JJIEMEHT OneHouHble CpeacTBa
KOMIIETEHIINH 00yuenus

- METOABl TEOpeTH4ecKoro u | 3. Onranbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

SKCIEPUMEHTAIIBLHOTO 4, Outponus. YpaBHeHue bonbiimana. BTopoii v TpeTuii 3aKOHbI TEPMOJIUHAMUKH.

UCCIICIOBaHMSI B OOJACTH XUMHH | 5. Oueprus ['m66ca. HampasiieHuss XUMHUYECKHX TIPOIECCOB.

MIPUMEHHUTEIHHO K | 6. Xumunyeckass kuHeTuka. CKOpOCTh XUMHUECKON peakiuu. CpeaHsisi U UCTUHHAs CKOPOCTH

npoeCCUOHATLHON AEATENIFHOCTH | peakuuu. Kunernueckass KpuBasi.
7. CKopocThb peakii U METO/Ibl €€ PEeryIupOBaHusl.
8. Bnusiaue Temneparypsl Ha cKOpocTh peakiuu. [IpaBuno Bant-I'odda.
9. DHeprus akTUBalUU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEeHUE AppeHuyca.
10. KaranmsaTopbl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOre€HHBIN KaTanus.
11. Karanuzatops! U kaTaauTUyecKue CUCTeMBI. [ eTeporeHHslii KaTamus.
12. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSL.
13. Cwmenienne xumuueckoro papHoBecus. [Ipunnumn Jle [llarensbe.
14. PactBopbl. CriocoOb! BeIpaXKeHHsI KOHLIEHTPALUK PACTBOPOB.
15. PactBops! 3nekTponuToB. CTENEHb U KOHCTAHTA 3JIEKTPOIUTUYECKON TUCCONUAlUU. 3aKOH
pazbasnenust OcTBaIbIA.
16. Juccounanus KUCIoT, OCHOBaHUi, conieil. AM(pOTEpHbIE AIEKTPOIUTHI.
17. PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YcaoBHE OOpa3OBaHHS U PACTBOPEHUS
0CaJKOB.
18. Huccounanusa Boasl. MoHHOE nponsBeaeHne Boasl. pH.
19. I'mnponus coneit. CTeneHb U KOHCTaHTa TMIPOJIN3a.
20. Hucnepcusie cucrembl. Knaccuduxanus. Jlnodguinbabie u 110)OOHBIE KOJTTOUIHI.
21. CrpoeHne KOIIOUIHBIX YacTHLI.
22. Koarynsius KoJutouaHbpIX pacTBOPOB.
23. OKuCINTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BellecTB. Kiaccupukanus OKHUCIUTENBHO-
BOCCTAaHOBUTEIbHBIX PEAKLIUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3aKOHbI Papaes. DIeKTPOJHbIA NOTEHIIUA.
25. lNansBarmyeckwmii anement anumansa Axo0u.
26. DNEKTPOXUMHYECKHE CUCTEMBI: JJIEKTPOJIN3 pacIuIaBoB. [I[puMeHeHne 21eKTpoImn3a.
27. OnekTponu3. AHOIHBIN M KaTOJHBIA MPOIIECCHI MPH AJIEKTPOJIM3e pacTBOpoB. [IpuMmeHeHmne
NEKTPOJIN3A.
28. Kopposus. Buner koppo3un. CriocoObl 3aIIUTH METAJUIOB OT KOPPO3HUH.

YmeTh - ONpEeAENsATh XUMUYECKHI COCTaB Ilpumepnvie npakmuyueckue 3a0anus:




CTpyKTypHBII

IInanupyemslie pe3ysbTaThl

HJIEMEHT OrneHOYHBIE CPECTBA
0o0y4eHus
KOMIIETEHIINH
" CTpOCHHE 00BEKTOB 1. Hamucath SJEKTpPOHHBIC YpPaBHEHHUsS OAJICKTPOJHBIX IPOILIECCOB, YPABHEHHE CYMMAapHOU
OKpY>Karollen cpebl; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C rallbBAHMYECKOTO 3JEMEHTa, €CIM KOHLIEHTpalUu
- pellaTh  pacueTHbIe  3ajadud | HOHOB MeTawuios paBHbl: [Al**]1=0,001 mons/i, [C0**]=0,1 Momnb/i1.
MPUMEHUTEIILHO K MaTepuaiy 2. HanucaTh MOHHBIE U MOJIEKYJISIPHBIC YpaBHeHHs peakuuid ruaposmsa coserd: KsPOy; NaySOy;
MPOrPaMMBl; ZnCl,.
- TPOTHO3UPOBATh BO3MOKHOCTb 3. 3aKOHYUTH YpaBHEHUSI pEaKii, HAIKMCAB UX B MOJIEKYJISIPHON U HOHHOM (popmax:
npotekanus  camorpou3BosibHbIX | Al(OH); + NaOH —, K,CO3 + H,SO4 —, HoS + KOH —.
MPOIECCOB B Pa3IMYHbIX 4. B 2 n pactBopa ruapokcuaa kaneius cogepxutcs 478,8 r Ca(OH),. ITnotHOCTH pacTBOpa

XUMHNYCCKUX CUCTEMAX

1,14 r/mn. Paccunraiite: ®(Ca(OH),); Cum; Cox; Cy N(Ca(OH),) u N (H20); T.

5. CocraBbTe ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + Na,SO3 + H,O —.

6. Hamucarb 3JIeKTpOHHBIE YpPaBHEHHs 3JIEKTPOJHBIX IIPOLECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpasyromen peakiuu, BeucauTh DJC rajapbBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPALMH
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJTB/ I, [Au3+]=0,1 MOJIB/J1.

7. 3aKOHUNTH YpaBHEHHsI PEAKIINiA, HAMMCAB UX B MOJICKYJIAPHON M HOHHOM (hopmax:

NH;OH + HNO3; —, ZH(OH)2 + NaOH—, AIPO4 + Na,SO,4 —.

8. HanmcaTh ypaBHEHHUS peakIfii THIPOIIH3a B MOJICKYIIpHOM 1 noHHOM Bujie: Aly(SO4)s, KCI,
Na,SOs.

9. Hanmcarb 31€KTpOHHBIE YypaBHEHUS OSJIEKTPOJHBIX IPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yrouie peakuuu, BeMUCIUTh D/IC raqbBaHMYECKOro 3JIEMEHTAa, €CJIM KOHLEHTpAIUU
WOHOB METAJJIOB PaBHBI: [Zn2+]:0,01 Moib/11, [Cu*]=1,0 Mo/

10. Cynbdat amomunus maccoit 36,4 r pactBopuian B 100 r Boasl. [IIO0THOCTH MOIY4EHHOTO
pactBopa 1,32 r/mi. PaccunTaiite: w(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

11. Hamucarh 351eKTpOHHBIE YPAaBHEHHUS SJEKTPOJIHBIX IMPOLIECCOB, ypaBHEHHE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C raJbBaHMYECKOTO 3JEMEHTa, €CIM KOHLIEHTpaluu
HMOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKOHUYNTH YpaBHEHHUS PEAKIIMil, HAMCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenure TEPMOANHAMUYECKYIO BO3ZMOKHOCTD poTeKanus peakiuuu CaO + 2 Cyo) =
= CaC; ) + CO), AH; = 460 xI>x ipu CTaHAApTHBIX yCIOBUAX. PaccuuraiitTe TemnepaTypy Hadaa
peakiuu, ecmu  S(Ca0)=38 Jx/momsK; S(C)=6 J[Ix/moms-K; S(CaCy)= 70 Ix/monb K;
S(CO)=197 Ix/mons K.




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:
KMnO4 + NaNO, + H,SO4 —, CI’z(SO4)3 + Br, + NaOH —.

15. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakiun 2 Cly ) + 2 HoO(p
=4 HClyy + Oz (1, AH; = 115,6 x/Ix npu cTaHzapTHBIX yclaoBHsX. Paccuuraiite Temmeparypy
Havana peakuuu, eciau S(Cly)=223 JIx/mons K; S(H20)=189 [Tx/mons-K; S(HCI)= 187 Tx/momb-K;
S(02)=205 JTxx/momb-K.

16. Hantucatp ypaBHEHHS peakiiuii rHaposn3a B MosiekyssipHoM u noHHOM Bujie: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHS OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius HporekaeT mo ypaBHeHuo H, oy + b n = 2 Hly). Hauampnas
KOHIIeHTpauus Boaopoaa 2,1 monb/n, unoga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boas! pactBopuin 160 1 xnopuna xenesa (I1I). [ImotHocTs mOTyYeHHOTO pacTBopa
1,032 r/mit. Paccuwmraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOJMHAMHYECKYIO BO3MOXHOCTb HpOTeKaHHs peakiuuu CS; ) +3 Oyp=
=CO;y (n + 2 SO; (1), AH,; = -1075 x/I)x npu cranmapTHbIX yciaoBusix. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(CS,)=151 JIx/mons K; S(02)=205 JIx/Mons K; S(CO,)= 213 JIx/mons-K;
S(S0,)=248 Tx/monn K.

21. Peakuus uper no ypasHeHuto: 2 Hy oy + Sy ) = 2 HyS(). HavanpHas koHUeHTpanus
BOZOpOJA 2 MOJIb/J, cepsl 1,5 Momb/n. OnpenenanTe BO CKOJIBKO pa3 U3BMEHUTCS CKOPOCTh PEeaKLUU K
MOMEHTY, Korjia npopearupyet 0,7 Monb/1 Bogopozaa?

22. Ompeznenute TEPMOAMHAMUYECKYIO BO3MOKHOCTB IPOTEKAHUS peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 ) + 2 SO; (), AH; = -890 /I mpu cTaHIapTHBIX yCloBHsAX. PaccunTaiite Temmeparypy
Hayvaia peakuuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 Jx/monb-K;
S(S0,)=248 x/monb-K.

23. HayanpHble KOHIIEHTPALlUU UCXOJHBIX BelecTB B peakiuu: 2 SO, ) + Oy (n = 2 SO3 () ObIn
paBubl 1,8 Mons/n1 SO u 2,4 Moib/n Oz. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh PEAKLIUU K MOMEHTY,
koryia mpopearupyet 0,8 Mose/m SO,?

24. B pactBope oprodochoproit kuciaotel macco 1200 r u miotHocThiO 1,153 /M
conepxutcs 312 r HsPO,. Paccunraiite: o(H3PO,); Cyi; Cox; Cry N(H3PO4) 1 N (H20); T.

Bnanets

HaBBIKaMH IIPUMCHCHU S

Hpumepnble npakmuueckue 3a0anuA:




CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeacTBa

OCHOBHBIX XHMHUYECKHX 3aKOHOB B
po¢eCCUOHAIBHON NEATETHHOCTH;

- MPAaKTUICCKUMU HaBBIKaAMH
TCOPECTUICCKOI'O u
OKCIICPUMCHTAJIBHOT'O

HCCIICIOBAHUA B 001aCTH XUMHUH

1. Jna peakunu CHy ) + CO;y () =2 CO () + 2 H; (1) onpenenute BO3MOKHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TEYEHHS pEeakUWd MpU CTAHIAPTHBIX YCIOBHSX W Npu  Temreparype T
=927°C, eciu TemoBoit Y PEKT peaKiyuu 10 3aJaHHON TEMIIEPATYPHl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICIISICTCSl WJIM TIOTJIOLIAETCS DHEPrus B XOJe pPeakiuu; 0) MpUYMHY HANJEHHOTO HW3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadajla peakLiiH.

2. BreIpa3uTe uepe3 KOHIEHTpPALMU PeareHTOB KOHCTAHThl PAaBHOBECHSI CICAYIOLIUX peaKlui
Nory + 3 Hory = 2 NHspy, AH = -92,2 xJIx. Ykaxkure HalpaBlICHUE CMELICHHS XMMHYECKOTO
paBHOBECHSI 3TUX PEaKLUi: a) MPU MOHWKEHUHM TEMIIepPaTyphl, €CIU JaBlIEHUE MOCTOSIHHO; 0) MpH
MOBBILLIEHUH J1aBJICHUS, €CIIM TEMIIEpaTypa MOCTOSHHA.

3. Ckonbko MUITWIHTPOB 96%-HOrO pacTBOpa CEpHOIl KUCIOTHI C IUIOTHOCTHIO 1,84 1/mn
notpeOyercs uist purotoBieHus 2 i1 0,25M pactBopa?

4. Kakue w3 crienyromux cojei moasepraiorcs ruapoimsy: NapSiOs;. Cu(NOgs),. KBr?
CocraBbTe MOHHBICE U MOJEKYJISIPHBIC YPaBHEHHUS THUIPOJIM3a COOTBETCTBYIOIMX coneil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIeH?

5. 301b TUAPOKCHIA MarHus noiyveH myrem cmemmuBanus 0,02 n 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Ompenenure 3apsj 4acTHIl MOJYYEHHOTO 30Ji1 U HANUIIUTE
(hopmyy €ero MUIIEIUIBI.

6. PaccunTaiiTe 3I€KTPOABMKYIIYIO CHIIY M ONpPEAENUTE HAlpaBICHHE CaMOIPOU3BOIBHOTO
MPOTEKAHNUS pEeaKUuu TMpU CTAHAAPTHBIX YCJIOBMSIX, MCHOJIb3YS 3HAYEHHUS] OKHCIUTEJIbHO-
BOCCTAHOBUTENLHBIX Motennuanos HJ + H3PO, — J, + H3PO3 + H,O0.

7. IlpuBeaute cxeMmbl 3JEKTPOIHBIX IPOIECCOB M MOJEKYJISpPHBIE YpaBHEHUS peakluH,
NPOTEKAOIINX TPH IIEKTPOXUMHUYECKOT Koppo3uu rajgpaHonapbl Co/Ni: a) B kucioii cpene; 6) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAa MpU KOPPO3UU B Kuciou cpexae 3a 20 MuH,
€CIIU CKOPOCTh Koppo3uu coctapuia 0,01 r/u4.

8. CocTaBbTe 31EKTPOHHO-NOHHBIE YPaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOJ UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKLIUHU, POUCXOASIIEH pH anekTpoinse pactBopa CoSOq,
Boruncnute gakTuieckoe KOJIMYECTBO METaIa, MOJTYYEeHHOIO Ha KaTo 1€ IPU AJIEKTPOIIN3e
Co(NO3)2, eciu 35IeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia 1o Toky coctaBui 85%.
YKa)KuTe BO3MOXKHBIE TPUUNHBI YMEHbIIIEHHUS BBIX0/1a METAJIJIA 10 CPABHEHHIO C PACUETHBIM.




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

[IpomexxyTouHasi arrecTanus IO IUCHHUIUIMHE «XHUMUS» BKIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOUIMMUCS 3HAHUHN, U IPAKTUYECKHUE
3aJIaHUs, BBISBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHHI U BJIaJICHHA, IPOBOIUTCS B (hopme
IK3aMeHa.

DK3aMeH O JaHHOHW TUCHHIUIMHE MPOBOJUTCS B YCTHOW (hOpME MO IK3aMECHAIMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OILCHKY «OTJHYHO» (5 Oa;ioB) — oOyyaromMics JEeMOHCTPHUPYET BBICOKHU YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
y4eOHOT0 MaTepualia, CBOOOJHO BBIMOJHSACT MPAKTHYECKUE 3allaHusl, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENIbHBIC OIMUOKH, HETOYHOCTH, 3aTPyIHEHHS TPU aHAJUTUYCCKHX OIEPaLUsX,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHIAPTHBIE CUTYAIHH.

— Ha OIICHKY «YyJIOBJIETBOPUTEJILHO» (3 Oayuia) — oOydJarouuiics TEMOHCTPUPYET MOPOTOBBI
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/I€ KOHTPOJIBHBIX MEPOIPHUITHH JTOITYCKAIOTCS
OLIMOKH, TPOSBISICTCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHWI, HABBIKOB, OOYYarOIIUICS
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HeYI0BJIETBOPUTEIbHO» (2 Oayuia) — 0OyJaroluiicss 1eMOHCTPUPYET 3HAHHS HE
6onee 20% TEOpeTHUECKOTO MaTepuaina, JOMYCKAeT CYIIECTBEHHbIE OUIMOKH, HE MOXET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydaronuiics He MOXKET MoKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHHWs WHPOpPMAIWU, HE MOXET II0Ka3aTh
MHTEJJIEKTYalbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



