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JIner akTyaansanuu paboueil nporpaMmbl

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

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

PaGoyas nporpamma nepecmoTtpena, o0cyx/aeHa 1 ogoopena i peanuzaunuu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu kapeapbl XUMHUU

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

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

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

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

[Iporokon ot 20 r. Ne
3aB. kadeapoit H.JI. Mensnuk

PaGouast nporpamma nepecMoTpena, o0cyxaeHa u ogodpeHna /uis peanusanuu B 2024 - 2025
yueOHOM rojry Ha 3aceaHuu Kadeapsr XumMuu

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




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIS)

[ensiMu OCBOCHHSI TUCHUTUIHHBI «XUMUSD SBISETCS GopMUpOBaHUe (HyHIaAMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pa0dOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITEIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTENIbYIO YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa30BaTEIBLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), TOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOTUMBI JIJIs1 U3Y4YCHHUS JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XHU3HEIEATETHLHOCTH

3 KomnereHnuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001azaTh CIeAYIOINMHI KOMIETCHIMSIMH:

KOI{ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

YK-1 CniocobeH ocyiiecTBIsATh MOUCK, KPUTUYECKUHN aHaTIN3 U CUHTE3 HHPOPMAIUH, TPUMEHSITh
CHUCTEMHBIH MOJXOJI JUISl PEIICHHS MOCTABJIECHHBIX 3a]1a4

YK-1.1 AHanu3upyer 3a1auy, BblENss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeliaraéT BO3MOJKHBIE BAapUaHThl PEIICHUs IIOCTABJICHHOM 3aauu,
OILICHHWBAs UX JOCTOMHCTBA U HEAOCTATKHU

YK-1.2 Ornpenensier, UHTEPIPETUPYET U pAHKUPYET HH(OpPMAIHIO, TPEOYEMYIO /1JIs
pellleHus TMOCTAaBIEHHOW 3aJaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
pa3IMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 IIpu  oOpabGotke wuHpOpManuu oTIM4YaeT (GakThl OT  MHEHHH,
UHTEpHpeTaluii, OlleHOK, (POPMUPYET COOCTBEHHBbIE MHEHHS U CYXKACHU,
aApryMEHTHPYET CBOM BBIBOJIBI U TOUKY 3PCHHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABIIACT 4 3a4eTHBIX eAuHuI] 144 akaj. 4acoB, B TOM UHKCIIE:
— KOHTaKTHas padora — 51,95 akan. yacos:

—ayauTopHas — 51 akaJ. 4acos;

— paeayautopHas — 0,95 akan. yacos
— camocTosTenpHas padota — 92,05 aka. yacos;

<DopMa aTrrecTaluu - 3a4cT

AynutopHast 3 =
o KOHTaKTHas pabora E 3 dopma TeKyIero
=
= 15 By, KOHTpPOJIA
Paznen/ Tema 3 (B akan. vacax) g A . P Kon
g S © | caMOCTOSATENBHON | yCIIeBaeéMOCTH U
JACIATUTAHBI 5 E s ., | xommereHIHH
@) g E paboTsl MPOMEXYTOYHOH
ek, 7a0. | mpakr. R aTTecTALH
3aH. 3aH. | U &
- opopmIIeHHE
oTyeTa 1o
nabopaTopHO
paborte; Samura
- perieHne JTa00paTOpHOI
1. Xumuueckas P parop VK-1.1, VK-
3 6/21 14 JIOMAIIHETOo pabotsl. Jlomaminee
TepMOJUHAMUKA . 1.2, YK-1.3
3amadus Ne 1; 3amadue Ne 1.
- camocrositenibHOe |  TectupoBaHue.
u3ydyeHue yueOHoH
W1 Hay4HOU
JIUTEPATYPHI.
- oopmiieHne
oTyera no
nabopaTopHOi
pabore; 3ammura
- pereHue 71a00paTOpHOI
YK-1.1, VK-
2. XumMuyeckasi KHHETHKA 4 2 4 14 JIOMAIIIHETO pabotsr. JlomanrHee 12 VK-13
3amgaHust Ne 2; 3amanne Ne 2, o ’
- camocrosiTesbHOe |  TecTupoBaHue.
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPHI.
- ohopmieHue
oTyera o
nabopaTopHOIH
pabore; 3amura
- pereHne 71a00paTOpHOI
YK-1.1, VK-
3. PacTBOpBI 4 821 18 JIOMAIIIHETO pabotsr. Jlomanraee 12 VK-13
3aganus Ne 3; 3aganue Ne 3. o ’
- camoctositenbHoe|  TectupoBaHue.
n3yueHue yuyeOHou
W HAy4HOU
JIUTEPaTypHL.




- oopmiieHue
0OTYETA 10
nabopaTopHOi 3amura
pabore; nabopaTtopHOit VK-1.1, VK-
4. Jlucnepenrie cHeTeMb! 2 4 14 - CaMOCTOSTENBHOE paboThI. 1.2, YK-1.3
n3yuyeHue yuyeOHou TectupoBanue.
¥ HAyIHOH
JIATEPaTypPhIL.
- opopmIIeHHE
OTYeTa 10
nabopaTopHO
pabore; Samura
5. OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTCIIbHEIC 2 4 14 JIOMAaIIHETO paboTsl. JlomarnrHee YK-1.1, VK-
1.2, VK-1.3
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4.,
- camocrosiTesbHOe|  TecTupoBaHue.
H3yueHHe yueOHOU
Y HAy4YHOH
JIUTEPATYPHI.
- opopmIIeHHE
oTYeTa 10
nabopaTopHOM
pabore; amura
- peleHue nabopatopHoOn
6. SMeKTPOXHMEICCKAE 4 821 18,05 JIOMAIIIHETO pabortsl. JlomamiHee YK-1.1, VK-
CHCTEMBEI 1.2, YK-1.3
3amanus No 5; 3aganue Ne 5.
- camoctosiTesbHOe|  TecTupoBaHue.
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JIUTEPATYPHI.
HWroro no pazaeny 17 | 34/61 92,05
Hroro 3a cemectp 17 34/611 92,05 3a4ET
Hroro no auciurianae 17 34/61 92,05 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce npenomaBaHus JUCLUUIUIMHBL «XHUMHs» IPUMEHSAETCS TpaJULMOHHAs
MH(POPMALMOHHO-KOMMYHHUKAIMOHHAs 00pa30BaTeNIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-0Oece1bl UM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHUYECCKUI
MaTepHaj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISAET
HanboJlee IMOJIHO Peajr30BaTh METOJ MPOOJIEMHOTO OOYYEHHUs Yepe3 MOCTaHOBKY IpodieM ¢
IIOMOUIBIO IEMOHCTPALM ABICHUM, PEaKIIMHA WU ITPOLIECCOB.

st peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTUN
IIPOBOJATCS JIEKLNUU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOIO0 Marepuala
COIIPOBOXAAETCS MPE3EHTALUEH.

JIeKIIMOHHBIN MaTepuall 3aKperuisieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peaJbHBIMH XUMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM UHIUBUYaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJCHUH J1a00paTOPHBIX 3aHATHH MCIONb3YETCSd METOJ KOHTEKCTHOIO OO0Y4YeHMsI, KOTOPBII
II03BOJISIET YCBOUTH MAaTepHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMH4ecKas Iapa,
BapHalliOHHAsl Iapa; COBMeNlass €€ C TEXHOJIOTHMeW MOJyJIbHOro o00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
WCIIOJIb3YS IPUEMBI AHAJIOTUU U CPAaBHEHHUSI.

CamocrosTrenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX paboOT, MOATOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTyphl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBor arrecraruu.CaMocTosITeNIbHas paboTa o0yJaronuxcsl TOJbKHA OBITh HalpaBiieHA Ha
3aKpeIUIeHUs] TEOPETUUYECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TMOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeneHnH pyOe KHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMU 33Ja4aMu, CTOSIIUMU
nepes mpenojaBareieM, SBISIOTCS: BbISBIEHHE CTENEHH NpPaBMIBHOCTH, 00BbeMa, TITyOHHBI
3HAHUW, YMEHUH, HaBbIKOB, MOJYYEHHbBIX MIPU U3YUYEHUU Kypca HApSAAy C BBISBICHHEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMU
¢dopmamu koHTpos. OOyuarommMces MpeAsaraloTcsl TeCThl M 3a7aydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW cHUCTEMOM MpoBepkU. B oTinyme oT OOBIYHOrO TECTHPOBAHUS TaKOM
CIOcO0 KOHTPOJISL TO3BOJISIET CTyJAEHTaM B J1000e BpeMsl MPOWTH TECT, MPOAHAIU3UPOBATH
OLIMOKYU U MPONTH TECT BTOPUUHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEILHOM padoThl 00y4aommXxcst
[pencraBneno B mpuioxxeHnH 1.



7 OueHOYHbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOYJIs1)
a) OcHoBHas JUTEpaTypa:
1. OcuoBsl xumun: yueouuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HULl UH®PA-M, 2014.-

560c.. - (Boicuiee oOpa3oBanue. bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 01.09.2020). - Tekcr:
3JIEKTPOHHBINU.

2. Komsima, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruuroropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 01.09.2020). - MakpooObekT. - TekcT : 3eKTpoHHbBIN. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymuna, O. A. Mumnrypuxa
; Marauroropckuii roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnurtoropck : MI'TY um. I'. 1.
Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamenus: 01.09.2020). - MakpooObeKT. - TeKCT : SJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnuaa, O. A.
MumypuHna ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropck : MI'TV nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 01.09.2020). - MakpooObekT. - TeKCT : AMEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsana, JI. I'. OxkucinTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropck : MI'TY, 2015. - 58 ¢. : u.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mata oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHATIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpiioBa ; MarHuTOrOpcKuii Toc. TEXHHYCSCKHIA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata oOpamenwus: 01.09.2020). - MakpooObeKT. - TeKCT : ANEKTPOHHBIN. -
Ceenenus noctynabl Takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreruka XHMHUYECKHX IIPOLIECCOB: METOAUYECKHE YKa3aHMs K
1a00paTOPHBIM paboTaM MO JUCHUITIMHE «XUMUsD ISl 00yJaroIIKXCsl BCeX HalpaBJIEHUH OATOTOBKH
U crienualibHOCTeH qHeBHOW GopMmbl 00yuenus / O.A. Munrypuna; MarHUTOropcKuii roc. TeXHUUECKHI
yH-T uM. . 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocora, 2016. — 11 c. — TekcT :
HEIOCPEACTBEHHBIMN.

2. Konsiga, JI.LI'. Xumudeckas TepMOJIMHAMHKA: METOIMUECKHUE YKa3aHUs IS CAMOCTOSITEIIbHON


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

pa®oThl Mo jAuCHUIUIMHE «XHUMHUS» Ui OOy4YaloOIIMXCSl BCEX HANpaBJICHUH IOATOTOBKH H
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HPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CaMocrtosiTennbHast pabora oOydaromuxcsl MOApa3NesieTcss Ha ayAHTOPHYIO, KOTopas
MPOUCXOUT KaK BO BpeMs JIaOOpPaTOPHBIX 3aHATHH, TaK M HA IUIAHOBBIX KOHCYJIbTAIMAX, W Ha
BHEAYIUTOPHYIO, MPOMCXOMSAIIYI0 BO BpPEMS TOJTOTOBKU CTYACHTaMH OTYETOB IO JIADOPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHMH.

AynuTopHas —caMOCTOsATelIbHass paboTa OO0ydaromuxcs MPeArnosiaracT MPOXOXKICHUE
TECTUPOBAHUS 110 KAXKIOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MMPAKTUICCKIEC
3aJlaHusA, OTBEThl HAa KOTOpbIE TPEOYIOT TIIyOOKOro IOHHMMAaHHWS H3YYCHHOIO MaTepuaia. TecThl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMYy BONPOCY MpeajaraeTcss 4eThlpe BapHaHTa OTBETOB, CpeIu
KOTOPBIX OJUH WJIM HECKOJIBKO NpaBWIbHBIX. OOpaboTKa pe3yslbTaTOB OCYIICCTBIISICTCA ITyTEM
COIIOCTABJICHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEeMaTHYeCKHMX TECTOBBIX 3a/IaHUI IS TEKYLIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHUYECKast TEPMOJAUHAMMKAY: TIEPBBIE IIIECTh 3aaHUI OLCHUBAIOTCS B
0,5 6ama, cegpbMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKOW PEAKIUH cucmemMd O3HAYAeT:
a) MCXOJHBIE peareHThl
0) NPOAYKTHl XUMUYECKOW PEAKIUU
B) PEaKIMOHHBIN COCY/]
T') HCXOJHBIE PEareHThl U MPOJAYKTHI pEaKIIuu

2. Ilepsblii 3aK0H (MepBOE HAYaJI0) TEPMOJUHAMUKHM MAaTEMAaTHUYECKH 3alTUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)

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

3. B sk30TepMuveckoil peaxium:
a) PHTAJIBIMS PEaKIIMOHHOM cucTeMsl nossiaercs (AH > 0)
0) TeroBoit a3 dekT peakimu otpunarencH (Q< 0)
B) SHTAJIBIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') JaBIICHUE PEAKIIMOHHOMN CUCTEMBI MTOBBIIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 101327
0) AH°298 r) AHcr

5. Kakue u3 npuBeIeHHBIX PEaKIHH SIBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 N2+ 3/2 H>= NHs AH = — 46 K][x/M0I1b
0)H2+4/20.=H20, AH = -242 K]I»/Mob
B) 1/2 N2+ 1/2 02=NO , AH =90 KI>x/moib
r) 1/2H2+1/2 I,=HI, AH =26 K]I»/Monb

6. Kakas u3 HamucaHHBIX HIKE peakiMii oTBe4aeT TeruioTe oOpa3oBaHUs okcupaa asora ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 = NO

6) N+1/202=NO r) NHz3+5/202=2NO+3H:0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) Mo peakuut :

CUuO ) *+ C (rpagur) = CU () + CO (1), mormotusnock 22 k/[k TEmIoThI.

OuTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hust peakimu  NiO ) + C (pagur) = Ni ) + CO (. Onpeznenure BO3MOXKHOE HAaIrpaBICHUE
CaMOTMPOU3BOJIBHOTO TEUEHUS PEaKIIMU MPU CTAaHAAPTHBIX YCIOBUIX U Mpu Temnepatype 627°C.

BemectBo AH®298 (KJIx/M0J1B) S8 ([x/Monbp*K)
NiO —239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBeTe ykaxute 3HadeHus dHepruw [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEPAType
627°C u TemnepaTypy Hauaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPONHS IPH Pa3I0KEHUN KapOoHaTa KaTbIHs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCst I') HE 3HaI0
10. Mannas peaxuus: 2KCIO3 (t8) —2KCl (18)+30: (1), AH<O Mo3keT caMOnpoH3BOIBHO MPOTEKATH
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

XuMHu4YecKkass KHHETHKA

B Ttectax mo teme «XuWMHUecKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOE M IISATOE
3aganusa oneHuBarorca B 0,5 Oaiura; mrecroe, ceaAbMOeE, BOCBMOE, IEBSITOE M AecAToe — B 1 Oami, a
OJMHHAIATOE — B 2,5 Oaiia.

Tecer Ne 1

1. Paznen XuMuu, U3y4aromui CKOPOCTH U MEXaHU3Mbl XUMUUYECKHX PEaKIUil, Ha3bIBAETCs
a) XUMH4ecKasi TepMOJUHAMUKa
0) TEpPMOXUMHUS
B) XMMHYECKasi KHHETUKA
2. CKOpOCTh XUMHUECKOW Peakluu — 37O ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEeHNEe KOJTMUECTBA BEI[ECTBA PEareHTOB (WM MPOJAYKTOB) PEAKIIUU B €IMHUILY BPEMEHH B
enuHuIEe o0BeMa
B) KOJINYECTBO BEUIECTBA POJYKTOB PEAKIIMA K MOMEHTY OKOHUYaHUS PEaKIINH
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW Peakinuu?
a) momb 11 ¢ !
0) Oe3pa3zmepHas BETMYMHA
B) MOJIBZ C
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTb XUMHUYECKUX PEaKIIHii?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIMOHHOT0 cocya
5. CocTosiHME XUMHUYECKOTO PaBHOBECHSI 0OPaTUMBIX IPOLIECCOB KOIMYECTBEHHO XaPAKTEPU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOYKTOB PEaKIHH
0) DHEpruei aKTUBU3AIUN
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Beipaxenue as ckopocT peakiuu 4 NO ) + 6 H2O =4 NH3 () + 5 Oz ()
a) V=K[NOJ*[H20] 6) V=Kk[NH3][02] B)V =k[NOJ*[H20]°
7. Kak 3anumiercs BeIpakKeHHUE J1s1 KOHCTAHTHI paBHOBecHs peakiiuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?



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

8. Kakoii 0Tpe30K Ha quarpaMMe MoKa3bIBaeT 3HAYEHHE TEMIOBOro >(pdeKTa peaKun?
a) 1 E. 2

VRN
L/

XOJI pEeaKINK

7y
\;

v

v

9. Yrto MOXHO CKa3aTh O PEaKIUU, U300paKEHHOW Ha JrarpaMme K Borpocy 87

a) 9K30TepMHUYECKasl PEaKIIHs

0) SHIOTEepMHUYECKAs PEeaKIUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEIIAeTCs BIEBO.

a) U IOHWYKCHUH TeMIIepaTyphbl

0) IIpH MMOBBIMICHUU TEMITCPATYPhI

B) IIPH MTOBBIIICHUY JIABJICHUS
11. ns peakuuu Cy) + 2 H 2 ) = CH 4 () Ipu HEKOTOPO# Temrieparype KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIHs BOJOPoa paBHa 1,2 MoJib/11. BEIUKCINTE UCXOIHYIO KOHIIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBopbI»: mepBoe 3amaHUE OleHHBaeTcs B 1 Oaimn; BTOpoe, TPeThbe,
4eTBEpPTOE, MATOC U MIECTOE 3aaHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE U JISCATOC — B
0,5 6anna.

Tect Nel

1. ns ypaBuenus peaxiun Cu SO4 + KOH —... cokpalieHHOE MOHHOE YpaBHEHHUE 3alUIIeTCs B BUJIE
1) 2K* + SO4*~ = K2S04
2) Cu?* + S04> + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4+ 20H" = Cu(OH)2{ + SO
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xsnopuna Hatpus B 300 M 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCI104 paBHO
1 2)2 3)11 4) 13

4. Tns moxaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 106aBUTH CONAHYIO KHCIOTY

2) n100aBUTH IIEI0Yb

3) pa3baBUTH pacTBOP BOJIOU

4) TOBBICHTBH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM W3 THApOCyib(dara KajablMsg M BOJIBI, CyMMa
KO3 QHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMoCTh OKcanata cepedpa pasna 3,27-107 r/ 100r H2O. Onpenenurte HpoM3BENEHUE
pactBopumoct Ag2C204
1)5.10°2  2)1,16-10® 3)10,7-10°¢ 4)2,31-10°8

7. MaccoBast 103151 pACTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYeCTBa BEIECTBA K 00bEMY BOJIbI

3) Macchl BeliecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECCTBA K 00bEMY pacTBOpa
8. K ci1abpIM 3J1eKTpOIMTaM OTHOCHUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) XJopuI Kalblus

4) MaprasioBas KUCJIOTa
9. U3BeCcTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEJIOYHYIO WM KHCIYIO CpPEny.
[IprunHO# 3TOrO ABIAETCS ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHUE CONCH

4) THAPONIHU3 COJCH

10.3nauenune PH uuctoii Boas! npu 25°C cocrapuser
11 2)7 3)0 4) 10

JAncnepcHbie cCHCTEMBbI

B Tecrax mo Teme «JlucmiepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3a/laHus
olleHHBaroTcA B 1 Oayut; IsITOE M IIECTOE 3aaHus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepsl YaCTUI] KOJUIOUJIHBIX CHCTEM

1) wmenbie 1 HM

2)  O6ombme 100 M

3) or 1l uM g0 100 aM
2. Kakue WOHBI CHOCOOHBI BBI3BATh KOATYISIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
TIOJIOKUTEITBHBIN 3aps?

1) KaTuOHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. Jlmst KaKoro IIEKTPOJIMTA TOPOT KOAryJIsSIIUU KOJUIOUIA C MOJIOKHUTENBHO 3apsDKCHHOM YacTHIIeH
JIOJKECH ObITh HANMEHBIINM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar kanus
4.  Munenna 3071 UMeeT CTPOEHHE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI~
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuim3aropa?

1)  xuopun xenesa (111)

2) Bojma

3) TUAPOKCHU KaJus
5. TIpu B3aumopneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedaTta xamus
obOpasyercst 305b cyiab(dara cBuHna (I1). K kakomy amekTpoay AOMKHBI TEPEMEIIaThCsl YaCTHIIBI
THCTIEPCHOM (ha3bl MpH 3MeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU IUHAMHUYECKOTO PAaBHOBECHSI

2) K Karoxmy



3) kaHomy
6. B nBe ko061 HamuTO MO 50 MIT 30715 TUAPOKCH A Keme3a. [[st Toro 4To0sl BRI3BATh KOATYJISIIHIO
3011 TOTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xnmopuaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancanute mopor KoaryJsiul Kaxaoro dJIEeKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC IIPOLECChI»:. IEPBOEC, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oamna; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 OajIoB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJAET CBOU JIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOrja ...
1) HEUTpaJIbHbIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MI0JIOKUTEIIBHBIN 3apsil HOHA YMEHBIIIAETCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunil kK OBP nucnponopuiroHMpoBaHus NPUHAIJICHKHUT ...
1) S + 2HNO3 = H2S04 + 2NO
2) 2H202 = 2H20 + O2
3) Mg + S = MgS

4. K BOCCTaHOBHUTEISIM OTHOCATCS ...
1)  Mertamibl, BOAOPO, YIIEPOT
2)  aKTHBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUECKOMN CHCTEMbI
5. CreneHn OKHUCTIECHHS KUCIOPO/a a) B BOJIE U 0) B TIEPOKCHIE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIION cpesie, BOCCTAHABINBAETCA 1O ...
1)  xarmonma Mn?*
2)  wmanraHaT-noHa MnQ4?—
3)  oxkcuma maprania (1) MnO
7. B peakuuu, mpotekaromieii mo cxeme Cr.Sz3 + KNOs = KoCrOs + KoSOs + NO okucienuro
MIOJIBEPTAIOTCS CIICTYIOIIUE DIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B PeaKIiy, IPHBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMNnO4 + HCloun, = ... paBHa
1) 30 2) 26 3)35

DJIeKTPOXMMHUYECKHE CUCTEMbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6aJut; TpeThe U 4eTBepTOoe 3aMaHusi— B 1,5 Oana; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT [0 YPABHEHHUIO ...



1) Hepucra

2) Menneneesa-Kianeiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranpBanmdeckoro siementa MQ|MgSO4l|CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSIX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue nmpoaykTsl 00pa3yroTcs Ha KaTofe Py JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?

1) BOJOPOT

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
4, VYkaxuTe cyMmy KOXQQHUIMCHTOB B ypaBHEHHH 3JICKTPOIn3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas W3 TpUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBHTEJIBHBIX  PEAKUUH  MPOTEKaeT
CaMOIIPOU3BOJIHHO B MPSIMOM HAIpaBICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Berumcnanre Maccy IMHKA, TOJYYEHHOTO TPU 3JIEKTpoNu3e cynbdara IMHKA, KOTOPBIH
npoBoAusn B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1-104

2) 0,05

3) 0,013

4) 6,7-107
7. [TpuBenuTe CcXEMBI ODIEKTPOJHBIX NPOLECCOB M MOJCKYISIPHOE YpaBHEHHE pEaKIlvy,

NPOTEKAIOIIEH MPU 3JICKTPOXUMHUECKON KOppOo3uH TajibBaHomapbl Zn|Mg B cepHOkuciion cpene. B
OTBETE YKOKUTE CyMMY KO3(D(PHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHHUU.

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

Breaymuropsan  camoctostensnan  paGora  obysaomuxes  OCYIIIECTBIISIETCSI B BHJI€ M3Y4YEHHS JHTEpaTyphl IO
COOTBETCTBYIOILIEMY pa3ziedy ¢ MpopaboTkoil marepuana; oGpopMIIEHHS] OTYETOB MO JIAOOPaTOPHBIM
paboTam ¥ BBITIOTHEHUS TOMAITHUX 3aJaHHA.

BapuaHThI TeMATHYECKHX IOMALIHHX 32aHUT 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYAEHTOB II0 TEMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe «XuMudecKkas TepMOJUHAMUKAy: TIepBast 3a/1a4a OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaya Nel



Jna peakuun CHs p + CO2 ) = 2 CO () + 2 H2 ( onpenenute BO3MOKHOE HAINpaBiICHHE
CaMOTIPOM3BOIHFHOTO TEUEHHs PEaKI[MH IPU CTAHJAPTHEIX YCIOBUSX U npu Temmeparype T = 927 °C,
€CITH TETUIOBOM (P PEKT peakuu A0 3aJaHHOH TeMIIepaTypbl HE U3MEHUTCS. YKaKUTE: a) BBIIEIACTCS
WIM TOIJIOUIaeTCsd SHEpPrus B XOJ€ peakuuu; O) MPUYMHY HANJAEHHOTO H3MEHEHHS JHTPOIHH.
PaccuuraiiTe TeMiepaTypy Hadaja peakLiuH.

3amaua Ne2

Boraucnure TermnoBoit addekr peakuun: CaCs ) + 2 H2Or) = Ca(OH)2 ) + C2H2 (), monb3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThl BBIACTUTCS WU
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeraoBor 3deKT peakiuu:

Ho ¢y + CO2 () = CO ) + H2 O¢y. TepmoxuMuyeckne ypaBHEHUS:

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

06)2COr) + 020 =2 CO2 (), AH = -566,2 x/Ix.

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B nomarniHem 3aaHuu MO TeMe «XHMHYEeCKas KHHETHKay»: MepBas 3ajada oleHuBaeTcsa B 1,5
Oata; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3ajmaua Nel

Peakuusa nporekaer no ypaBHeHuto: Oz ) +2 CO p = 2 CO2 (. HauanbHble KOHLIEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [COJ= 0,8 Monb/1. Bo ckombko pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornga npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOI ¥ 00paTHOM peaknu, eciu YBEJIUUNUTh JaBJIEHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

IIpu temmeparype 40 °C HexoTOpoe KOTMYECTBO BENIECTBA BCTYMAET B Peakiuio 3a 20MHH.
Paccuuraiite Bpems, NIpuU KOTOPOM 3TO >KE€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKLHIO IIpU
temneparype 200 °C, ecnu TemmepaTypHsIii KOd((MUIHMEHT CKOPOCTH peaKiuy paBeH 2. Bo cKombKo
pa3 U3MEHHUTCS IIPU TOM CKOPOCTb PEaKIINH?

3aymaga Ne3

HaiinuTte HavyaabHbIE KOHIIEHTPAIMU UCXOIHBIX BELIECTB U KOHCTAHTY PABHOBECHS PEAKIIMU:
Fe (n + H20 (%) = FeO () + Hz (1), ecimi paBHOBECHBIE KOHIIEHTPAIIMH PEAarupyroNuX BEIIECTB PaBHBI:
[H20]=0,3momb/71, [Hz2] = 0,4 Momnb/m.

3anaya Ned

Jna peaknuonnoit cucremsl: CO ¢y + H20 ) = CO2 y + H2 (7 HauanbHBIE KOHLIEHTpALUH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnipenenuTe KOHIICHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTAaHTa paBHOBECHS paBHa 1,45.

3amaya NeS

BerlIpa3ute uepe3 KOHLIEHTpalMK peareHTOB KOHCTAHThl PABHOBECHSI CIENYIOLIUX PEAKIIL:

Now + 3 Hagy = 2 NH3(r), AH =-92,2 JIx;
COzr) + C =2 COq), AH = +160,5 x]JIx;
COq) + H20¢) = CO2 () + Hoy, AH = -41,1 x/Ix.

VYKaxuTe HalpaBJIeHUE CMEICHUS XUMHUECKOT0 PaBHOBECHUS ATUX PEaKLUi: a) MPH MOHIKEHUH
TEMIIEpaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIIIEHUWU JaBIEHUS, €CIM TeMIleparypa
IIOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanuum mo Teme «PacTBOphI»: TepBas, BTopas, TPEThbs M IATas 3aaqd
orieHuBaercs B 1 Oayt; uerBepTas u mectast — B 0,5 Oana.



3amaua Nel
B xakom o6beMe BojbI cieayeT pacTBoputh 1351 SNClz s monyuenust 3M pactBopa xjopuaa

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

PaccuuTaiiTe: a) MaccoByl OO BEIIECTBA B pacTBOpe; 0) MOJISPHYIO KOHIIGHTPAIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; T') TUTP; 1) MOJBHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUMTE MOJCKYJISpHbIE W HANUIIATE COKpAIICHHBICE WOHHBIC YpPaBHEHUS pPEaKIIHid
B3aUMOJICHCTBUS CIICAYIOIIHUX BEIIECTB:

HBr + NaOH —

AgNOs3 + H.S —

MgCl; + KOH —

CaF; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISIPHBIX YPABHCHHS PEaKIIUi K CIICTYIOIIUM HOHHBIM:

Ba?* + CrOs* — BaCrOg;

NHs" + OH — NH:OH;

ZnS + 2H" — Zn?* +H.S

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

3amaya NeS

Kakue u3 ciemyromnux cosneit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYROmUX coneld. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHClz, eciiu B 200 Mt Bozbl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE MPOIECChD

B nomamem 3amanum mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENBHBIE TMPOIIECCH): TepBas
3a/ava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6ai.

3amayga Nel
[Tonbepute kKOA(pPUIMEHTHI B ypaBHEHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VYKaxuTe TUI KaKI0N peakIuu.

PaccunTaiite SIE€KTPOABMKYIIYIO CHIY W ONPEACIUTE HAMNpaBICHUE CaMOIPOU3BOJBHOTO
MPOTEKaHUsl TNEPBOM PEAKUHUHU IPU CTAHAAPTHBIX YCIOBHUAX, HUCIOJIb3YS 3HAYEHUS! OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHEIX ITOTCHITNAIOB:

HJ + HsPOs — Jo + H3PO3 + H20

HNO; — HNOs + NO + H20

H[AuUCl4] + H202, + NaOH — Au + NaCl + Oz + H20

NHsReOs + H, — Re + NH3z + H0O

KBrO — Oz + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN:

KMnOs + NaNO; + H0 —

NaCrO, + H202 + NaOH —

Bi(OH); + NaxS;0s + NaOH —

Bi,O; + C —

Mg + HNOs (pass) —



3amaua Ne3

Jaubl nBe okucnutenbHo-BocctaHoBuTenbHBIe mapbl: KNO2, KNOsz; u Pb(NOz)2, PbO..
[Tonb3ysick Tabnuield CTAaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIMAIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHoW cpeae (HNOs). Paccuumraiite 3HaueHue
3JIEKTPOJBUKYILEH CUIIbI PEAKIIUH.

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

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CUCTEMBI): IepBasi 3a/1aya OIEHUBACTCS B
1 6amm; BTopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe 3JIEKTPOHHO-UOHHBIE YpPABHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISIPHOE

ypaBHCHHE TOKOOOpa3yrolllel peakiuy, MPOTEKAaromied MpH padoTe TabBAaHHYECKOTO 3JIEMEHTA
Co/Co(NO:3)2 // AI(NOg3)3/Al. Paccunraiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPU CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAI aHOJA PAaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
KaTHOHOB MeETa/ula B KaTOJHOM pacTBope, mnpu koropoi DJIC ralbBaHUYECKOTO 3JIEMEHTA
ymenbiutes Ha 0,02B.

3amaua Ne2

[TpuBeauTe CXEMbI 3JCKTPOIHBIX IPOLECCOB W MOJICKYJSPHBIC YpPaBHEHHUS pEaKIui,
MPOTEKAIOIINX MPHU 3JIEKTPOXUMHUECKON Koppo3uu rambBanomnapsl Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQKHOM BO3/IyXe.

Onpexnenute yObUIb MacChl aHOJA MPH KOPPO3UHM B KUCIION cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-HOHHBIC YpPAaBHEHHS JJICKTPOAHBIX MPOIECCOB (aHOA HHEPTHBIH) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIICH MTPH AJIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs.

Bbrunicnure ¢akTHdeckoe KOJIMYECTBO MeETaylia, MOJYYEHHOrO Ha KaToJe IMPH AJICKTPOIIU3e
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAWIN B TeueHHH | 4. BeIX0oa MeTaiia mo ToKy coctaBui 85%.

YkaxuTe BO3MOXKHBIC MPHUUHBI YMEHBIIIEHHS BBIX0/1a METAJIIA 110 CPABHEHHIO C PACUCTHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpsbl U QYHKIIMH COCTOSIHUS CUCTEMBI.

Buytpennss sneprus. Padota. Terora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUs KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbINA 00pa30BaHUs BEIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM 3(deKT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomnus Kak GYHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TePMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpasieHne caMOnpoU3BOIBHOIO MPOTEKAHUS XUMUUECKUX PEAKLIUH.

ook~ wdE

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasa KHHETHKA»



Xumunyeckas KnHeTuka. CKOpoCTh XMMUYECKOM peakluy U METO/bI €€ PETYJINPOBAHMSL.
BrusiHre KOHIIEHTpAIMKM Ha CKOPOCTh XMMHYECKOM peakIuu (3aKOH JIEHCTBYIOIINX Macc).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — F'oddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.

Karanutrnueckue cucTeMsl.

Bnusgnue kaTtanu3aropa Ha CKOPOCTb XUMHYECKOUN peaKInu.

0. T'oMOreHHBIH U TeTepOreHHbIN KaTains.

1. KonebarenpHble peaKiuu.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie U1 HEOOpPATUMBIEC PEAKILINH.

13. KoHcraHTa XMMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BnwusHHE KOHIEHTpPALIUH, IaBIECHUS U TEMIIEPATypBhI.

16. ®da3oBbie paBHOBECHSI.

17. ®da3oBble 1UarpaMMsbl 1151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROooNoO~WNE

KontpouabHbie Bonpockl 1o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BemiecTBa. PactBopumocTs rasa.
2. PactBopbel. CmocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas MJOJS, MOJISIpHAs
KOHIIEHTpALlKs1, MOJISIPHAsE KOHLIEHTPALIUS SKBUBAJIEHTA, MOJIbHASI IOJISA, TUTP).

3. KommuratuBHbIe CBOKWCTBA pacTBOPOB. M eanbHbIi pacTBOp.

4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30yminockonu4eckuii 1 KpUOCKOIIUYECKUI).

5. Ocwmoc. OcMoTuyeckoe napienue. Cxema ocMOMeTpa.

6. KucioTrHO-OCHOBHBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. VoHHas Teopus KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHATUS U TIOJOXKEHUS TEOPUH
AppeHnyca.

8.  Jluccommanusi KHCJIOT, OCHOBAaHMH M COJIEH C TOYKH 3pEHUS WOHHOH Teopuu AppeHmyca
(mpumepsl).

9.  Crenens gucconuanuu. CHIBHBIC U CIIA0BIC JIEKTPOJUTHI.

10. duccoumanus cnadbbix snekTponnToB. KoHcTaHTa AMcconmalum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHa MEXIY 3JIEKTPOJUTAMHU (Ha MpUMEpe peakluii oOpa3oBaHMs Cl1aboro
AJIEKTPOJINTA, OCAJIKa U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. HWonnoe npousBeaeHUE BOABI. BOAOPOAHBIN U THAPOKCUIIBHBIN TTOKA3aTEIH.

15. Tunponus coneil. Tumbl ruapoIn3a coyei.

16. KommuecTBeHHBIE XapaKTEPUCTUKHU TPOIIECca THAPOIH3a.

17. ®axTopsl, BIUSIONINE HA IPOLIECC THIPOIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocTth. Kimaccudukamnuu 1ucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoduisHbie 1 110(OOHBIE KOJIOUIBI.
CniocoOblI MoTy4eHus KOJIOUIHBIX PACTBOPOB.

CtpoeHne KOJTOUTHBIX YacTHULl.

[IpaBuno ®@asHca — [leckosa.

Y CTONYMBOCTD KOJIOUAHBIX crucTeM. CTaOMIN3aTOphI.
Koarynsmust mnoduibHbIX 1 TH0(POOHBIX KOJIJIOUIOB.
CenumeHTalnus KOJJIOUOB.

0. Koarynsamus KOJJIOUIHBIX paCTBOPOB AJIEKTPOIUTAMH.

BoOoo~NoUOA~AWNE



11. TIpasuno Ulynsue — l'apau. Koarynaupyromas criocOOHOCTb.
12. Onruueckue CBOMCTBA KOJUTOUIHBIX PACTBOPOB.
13. DnexTpuuecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIBHO-BOCCTAHOBUTEJILHBIX PEAKIINM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIFHEIC CBOMCTBA BEIIIECTB.

Baxxueiime oKUCINTEIN U BOCCTAHOBUTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTENBHBIX PEaKIUl (TIPUMEPHI).
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue oKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

N~ wWNE

KoHTpoJibHbIE BONPOCHI 10 TeMe «IIeKTPOXUMHUYECKHE CUCTEMbD)

OnexTpoxumuueckue cucteMsl. Kinaccudukanus 31eKTpOXUMUYECKUX ITPOLECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, IPOTEKAIOIIUE HAa IPAHULIE Pa3/iesia «METaJlll — pacTBOP».
INanpBanM4eckmii 35emeHT Jdanusisa — SIkoou.

DNEeKTPOABUKYIIAs CUJIa TalbBaHUYECKOIO AJIEMEHTA.

W3mepeHre »HIEKTPOAHBIX MOTEHUMANOB. Psi  CcTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBUHU C UX IOJIOKEHUEM B PSIIy HANIPSKEHUM.

6. YpaBuenue HepHcra.

7. DIexTpoau3 paciyiaBoB U pacTBOpOB. KaToaHbIe ¥ aHOAHBIE MPOLIECCHI.

8.  OObenunHeHHbl 3akoH Papazaes. Beixon no Toky.

9.  Koppo3sus metamioB. Kiaccudukars KOppo3nOHHBIX TTPOIIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTEJS.

12. Tlpumepsl KOPPO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UHU.

15. 3ammuTHBIC TOKPHITHSL.

16. DNEeKTpOXHMMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJLIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['abBaHMUECKUIl S71€MEHT.

18. XumuYecKkre HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.

agrwOdpE



MNPUJIO)KEHHUE 2

7. OIIeHO‘leIe cpeacrea AJsl MPOBECACHUA l'[pOMe)KyTO‘lHOﬁ arrecranuun
HpOMe)KYTO‘IHaH arrecragus umeer O CIbIO OIIPECACIINTD CTCIICHDb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB 06Y'-I€HI/ISI 10 JUCHHUIIIIMHE 3a onpeaeﬂeHHmﬁ nepuon O6yquH$I.

a) Ilnanupyemble pe3yJibTaThbl O0Oy4YeHHS] U OIEHOYHbIE CPeACTBA IS NPOBedCHUs
MPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

VK-1: Criocoben

OCYHICCTBJIATH ITOUCK, KpI/ITI/ILIeCKI/Iﬁ aHaJIu3 U CUHTC3 PIH(bOpMaI_II/II/I, IMPUMCHATDb CHCTEMHBIHN MOAXOJA sl PCHICHHW A ITOCTABJICHHBIX 3a1da4

YK-1.1

AHanu3upyeTr 3anady, BbLACIAS €€

0a3oBEIE COCTaBJIAIOIIUC,
paccMaTpuBacTt u npeaiaracrt
BO3MOJXHBIC  BApUAHTBI  PCIICHUSA

IIOCTaBJICHHOM 3aa4yu, OoCHUBasA HUX
JOCTOMHCTBA N HCAOCTAaTKH

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:
1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TCEPMOAMHAMHUYECKHUEC I1apaMETpPhI
CHUCTCMBEI, q)YHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJUHAMHKHU.

2. DHepreTuka XMMHUYECKHUX IIPOLIECCOB.

3. OHranbnus. 3akoH ['ecca U ciencTBus U3 HEro.

4, Outponus. YpaBHueHue bonbiimana. Bropoii u TpeTuii 3akOHbI TEPMOJUHAMUKH.

5. Oneprus ['m66ca. HanpapiieHUsI XUMHUECKUX MTPOIIECCOB.

6. Xumuueckass kuHeTuka. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.

7. CKOpOCTb peakuy U METOMBI €€ PETryJINPOBAHHUS.

8. Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasuno Bant-I'odda.

9. OHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaTUTHYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaJIn3.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. ['€TepOreHHbIi KaTanus.

12. Xumnueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumndeckoro pasHosecus. [Ipunuun Jle Illarense.

14. PactBopbl. CocoOb! BbIpa)keHUs! KOHLEHTPAIlMK PacTBOPOB.

15. PactBopb! 3nekTpoianToB. CTeneHb U KOHCTaHTa 3IEKTPOIUTUYECKON Tucconraluu. 3aKoH

pa3basnenus OcTBaibaa.

16. Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

17.  PactBopumocTts. IIpousBeneHune pacTBOPUMOCTH. YcCIOBHE OOpa30BaHUS U PACTBOPEHHS
0CaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TMIPOJIU3a.

20.  Jucnepcusie cuctembl. Knaccudukanus. Jlnopuinbaeie u 1u1o(oOHbIE KOIIOUIBI.

21.  CTpoeHHe KOJUIOMIHBIX YacTHII.

22.  Koarynauus KOJJIOUIHBIX PaCTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBAa BemiecTB. Kitaccudukamuss OKUCIUTEIBHO-

BOCCTaHOBUTENBHBIX PEAKIUH.
24. DIIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTSHIIAAT.
25. I"anpBannyeckuii anemenT Jlanuans Sxobu.




Kon
HUHMKATOpa

NHpukatop AoCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: JIEKTPOJIU3 paciuiaBoB. [I[puMeHeHune 35eKTpoaun3a.

217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBINA MPOLECCHl IPHU JIEKTPOJIM3€e pacTBOpPoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3uu. CriocoObl 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpumepnsvie npakmuyueckue 3a0anus O 3auema:

1. Hanmcarh 5J€KTpOHHBIE ypaBHEHHUS OHIJIEKTPOJIHBIX IPOILECCOB, ypaBHEHHWE CYMMAapHOMN
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CIIM KOHLEHTPAIHH
MOHOB MeTa/uIoB paBHbL: [Al*]=0,001 mons/i1, [C0?*]=0,1 Momb/1.

2. Hammucatp MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakuuii ruaponusa comneit: K3POs; NazSOsy;
ZnCla.

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAKCaB UX B MOJIEKYJISPHONU U MOHHOM popmax:

Al(OH)3; + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBOpa ruapokcuna kaibiusa conaepxutcs 478,8 r Ca(OH),. [InotHoCTh pacTBOpa
1,14 r/mn. Paccunraiite: 0w(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaxSO3 + H20 —.

6. Hamucartp »J€KTpOHHBIC YPaBHEHHS JJIEKTPOJHBIX MPOIECCOB, yYpaBHEHHE CYMMAapHOM
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ralibBaHMYECKOTO A3JIEMEHTa, €CIM KOHIEHTPAlUuu
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHHs peaKliii, HAMMCAB UX B MOJIEKYJISIPHOW U MOHHOM opmax:

NH4OH + HNO3z —, Zn(OH)2 + NaOH—, AIPO4 + Na:SO4 —.

8. Hamucatp ypaBHEHHs peakiMii THIPOIH3a B MOseKysspHoM U noHHOM Buze: Al2(SO4)3, KCI,
Na2SOs.

9. HamucaTh 5J€KTpPOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJC raapBaHUYECKOTO AJIEMEHTa, €CJIM KOHIEHTpaIluu
MIOHOB METAaIIOB paBHbI: [ZNn?"]=0,01 momns/m, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pacteopwim B 100 r Boapl. [ITOTHOCTH MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: (Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HamwucaTh SJI€KTPOHHBIE YpaBHEHHUSI AJIEKTPOIHBIX MPOIECCOB, YPAaBHEHHUE CYMMAapHOM
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHUYECKOTO AIJIEMEHTA, €CIU KOHIICHTPAIUH
FIOHOB MeTalIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Moms/m1.

12. 3aKOHYNTH YpaBHEHUS PEAKIMi, HAIMCAB UX B MOJICKYJISIPHOM U MOHHOM BHJIE:




Kon
HUHMKATOpa

NHpukatop AoCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJIUHAMUYECKYIO BO3MOKHOCTD MpoTekanus peakiuuu CaOw) + 2 Cp) =
= CaCs () + COq), AHr = 460 x/Ix npu craniapTHeIX ycioBusx. Paccuuraiite Temneparypy Hadaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCz)= 70 x/monb-K;
S(CO)=197 Idx/mons-K.

14. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:
KMnOs + NaNO; + H2SO4 —, Cr2(S04)3 + Br2 + NaOH —.

15. Onpenenure TEPMOAUHAMUYIECKYIO BO3MOKHOCTh mpoTekanus peakimu 2 Cly ¢ + 2 H20(p
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZapTHBIX yclloBHsX. Paccumrtaiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons K; S(H20)=189 JIxx/mons-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiuii Tuaposin3a B MosieKy asipHoM i nonHoM Buje: CrClz, NaNOs,
K2COa.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. I'omorenHas peakuus nporekaer mo ypaBHeHuto Hx ¢ + I ) = 2 Hly). Havanbnas
KOHIIEHTpauusi Bogopoaa 2,1 mone/n, monma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bonopozna?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Ompenenute TEPMOIUHAMHYCCKYIO BO3MOXHOCTh MpOTeKaHUs peakiuu CSy ) +3 Oxn)=
=CO2 (n + 2 SO2 (1), AHr = -1075 /I mpu cTaHAAapTHBIX ycloBHsX. PaccuuTaiiTe Temmneparypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 Jx/mMonb-K;
S(S02)=248 JTx/monb K.

21. Peaknusa uaer mo ypaBHeHHio: 2 Hx ) + S2 ) = 2 HoSy. HauanpHas koHICHTpaIus
BOJIOpOJIa 2 MOJIb/J, cepsl 1,5 Mo/ OnpenenuTe BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKLIUU K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoaa?

22. OmnpenenuTe TEPMOAUMHAMUYECKYIO BOBMOKHOCTh MPOTEKAaHUs peakiuu 2 ZNnS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x>k mpu cTaHAApTHHIX YCIOBUSX. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monbs K; S(ZnO)= 44 JIx/monb K;
S(S02)=248 JTxx/monb-K.

23. HayanpHble KOHIIEHTPAIIMHN UCXOAHBIX BemecTB B peakiuu: 2 SO ) + Oz ) = 2 SO3 () 6butn




Kon

Nuaukatop 1oCTHXKEHUS

OneHouHble CpeacTBa

WH/IMKaTOpa KOMIICTCHIHH
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1 O2. Bo cKoJIBKO pa3 M3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Monab/1 SO2?
24. B pactBope optodocdopnoii kuciaotel Maccoit 1200 T u mmotHocThio 1,153 1/Mn copepkutcs
312 r H3POs. Paccumraiite: ®(H3PO4); Cwm; Cox; Cm; N(H3PO4) u N (H20); T.
YK-1.2 Onpenenser, UWHTEPNPETUPYET U Ilpumepnvle npaxmuyeckue 3a0anus
paHKupyer uHpOPMALIHIO, 1. dns peakunu CHyg ) + CO2 () = 2 CO () + 2 Hz () onpeaenuTe BO3MOXKHOE HalpaBICHUE
Tpedyemyro JUTs pEIICHHS | CAMOTIPOM3BOJIBHOTO TEUYCHHUsSI PEaKIUH MpPH CTaHAAPTHBIX YCIOBUSAX W NpU  Temreparype T
MTOCTABIICHHOM 3amaun; [ =927°C, ecnm TemnoBoit 2 heKT peakiuy 10 3aJaHHON TeMIIEpaTyphl He U3MEHUTCA. YKaKHUTE: a)

OCYHICCTBIIACT IIOHMCK I/IH(i)OpMaI_[I/II/I
I10 PA3JIMYHBIM TUITAM 3aIlIpOCOB

BBIICTISICTCSl WJIM TIOTJIONIAeTCS DHEPrusl B XOJAE Peakiuu; 0) MpUYUHY HAWJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Beipa3uTe 4epe3 KOHIEHTPALUKM PEareéHTOB KOHCTAHThI PABHOBECHS CIEAYIONIUX peaKlui
N2 + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. YkaxkuTe HampaBlieHHE CMEUICHHS XUMHYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa OCTOSHHA.

3. CkonbKO MUITMIHTPOB 96%-HOrO pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mMn
norpedyetcs ais npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NaxSiOs. Cu(NOs)z. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIPHBIE YPAaBHEHMsI THAPOJIM3a COOTBETCTBYHOIIMX cojeil. Kaxoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3omb THApOKCUIA MarHus noiydeH myrem cmemmBanus 0,02 n 0,01H. pactBopa MgCl2 u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHI] MOJYYEHHOTO 30JI1 U HaIMIIUTE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
NPOTEKaHUs peakUuu TMpU CTaHAAPTHBIX YCIOBUAX, MHCIONb3ysd 3HAUYEHUS OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIX MoTeHnuanos HJ + H3PO4s — Jo + H3POs + H20.

7. llpuBeaute cxeMbl 3JEKTPOJHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un ransBanomnapbl Co/Ni: a) B kucio# cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHO/AA MPU KOPPO3UU B KUCIOH cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapuia 0,01 /4.

8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPaBHEHHS 3JIEKTPOJHBIX IMPOLIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE peakIUH, MNpoucxoismeld npu osnekrponuze pactBopa CoSOa,
Boruncnoute QakTuueckoe KOJIWYECTBO MeTaylja, IOJTYYEHHOIO Ha KaToJleé NPU AJIEKTPOJIN3E




Kon

Nuaukatop 1oCTHXKEHUS

OneHouHble CpeacTBa

UHAMKATOpa KOMIIETEHIINH
Co(NOg)2, ecau 37€KTpOIU3 MPOBOAMIN B TedeHUU 1 4. Beixoa meramia mo Toky cocraBui 85%.
YKaXuTe BO3MOXKHBIE IPUUMHBI YMEHbBIIIEHHUS BIX0/1a METAJIJIA 10 CPABHEHUIO C PACUETHBIM.
YK-1.3 I[Ipu  oOpabotke  wHDOPMAIIHU Ilpumepnsle npakmuueckue 3a0aHus:
ornu4aeT  (akTel OT  MHCHHI, 1. Onpenenuth ¢ KaKUMHU U3 yKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJCHCTBOBATH PACcTBOP
WHTEpIpETaInH, OIICHOK, | THAPOKCHIA Kalus: MoAoBojopoaHas kucinorta, xiopua meau (I1), oxcun yraepoma (1V), okcun
dbopmupyer cobctBennbie MHeHHS | | cBUHIA (I1), THOpOKCHI amOMUHUS, THUAPOKCHA aMMOHUs. COCTaBbTE ypaBHEHHUS BO3MOXKHBIX
CYXKJCHMs, apryMEHTHUPYET CBOHU | PEaKIHil B MOJEKYISIPHONH U HOHHO-MOJEKYISIpHON hopMax.

BBIBOJIbI U TOUKY 3pCHHA

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIEHHsS okcuua xene3a FesOs yriepomom mpu
cTaHgapTHbIX ycnoBusx u Temrneparype 1100 K. Peakuus Boccranosnenus Fe3Oa: FesOsw) +4C) =
= 3Feq) +4CO(y

3. TemneparypHblii k03¢ ¢punueHT peakuuu paseH 2,5. Kak W3MEHUTCS CKOPOCTb PEakLuu: a)
1pu noBblieHnu TemnepaTypsl oT 60 1o 100°C; 6) npu oxnaxaeHUH peakiMoHHOoN cMecu ot 50 10
30°C?

4. Ins obpatumoint peakimu Fe3Oxx) + Hory = 3FeOk) + H2O(r 3anuimmTe BbIpakeHNE KOHCTAHTHI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBeTUYEHUS KOHIICHTPAIMU MPOIYKTOB
peaxkuu.

5. Ilpu mnpokaJuBaHMM METAJUIMYECKOIO THUTaHa oOpaszyercs Oeiblii MOPOLIOK, KOTOPBIH
pacTBopsieTCsl B KOHLEHTPUPOBAHHOW CEpHOM KHCIOT€ M CIUIaBIsSIeTCs CO IIenouybto. Yto
npezcTaBisieT coboi 3To coennHenne? Hanuimre ypaBHEHNs BCEX YKa3aHHBIX PEeaKLUi.

6. CKOJTBbKO MIITHJIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 /M
notpelyercs uist mpurorosyenus 2 i1 0,25M pactBopa?

7. Kakue BemectBa M B KAakOM KOJHMYECTBE BbIAENATCA MpH mnpoxoxjaeHuun 48250 Kn
aNeKTpuuecTBa yepe3 pactBop xiuopuna mapranua (l1)? CoctaBbTe cxemy 3J€KTpOJIM3a 3TOTO
pacTBopa.

8. AmoMuHUIA ckjenaH ¢ Menplo. Kakolh u3 MeTamioB OyJeT KOppoAUpPOBaTh B CPelle CEPHOI
KHUCJIOTHI M aTMOc(epe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUECKON KOPPO3UH.

9. IlpoBecTn aHanM3 BAUSHUSA KOHIIEHTPALMU HA CKOPOCTh XUMHUUYECKOM peakuu
NaxS203 + HSOs4 = S + SO2 + NaSOs4 + H2O mo skcneprMeHTanbHBIM JIaHHBIM. [IpoBecTn

00pabOTKy TOJYYEHHBIX JaHHBIX C HCIOJb30BAHHEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TeXHOJOoTruil. Pe3yiabTaThl ONTOB MpEeACTaBUTh B BUIE TaOIUIBI 1.

Tab6muna 1

‘ Howmep ‘ O6Bem, M ‘KOHHeHTpaHI/ISI ‘ Bpewms ‘ CKopocTh ‘




Kon
HUHMKATOpa

Nuaukatop 1oCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

ombITa Na2S203 H.O H2S04 Na»S,03, 102 MOSIBJICHUST | PEAKIUH, 102,
MOJIB/JI MYTH, C c
1 1 7 2 1,3
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 manHBIM TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc KoHneHTpauuio NaxS;0Os, a Ha ocu opAMHAT —

CKOPOCTh PEaKIHH.

CI[eJ'IaTL BbIBOJ O 3aBUCUMOCTH CKOPOCTHU pCAKIIUN OT KOHICHTPAIIUN TI/IOCYJ'IBCI)aTa HaTpus.




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

IIpomexxyTouHass arrecrauus [0 AUCHUIUIMHE «XHMMHUSA» BKIHOYACT TEOPETUUYECKUE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYaIOIIMMUCS 3HAHUH, U MPAKTUYECKUe
3aJ]aHMsl, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B hopMe
3a4eTa.

3ayer Mo JAHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOW (hopMe MO OmiieTaM, KaXIbld U3
KOTOPBIX BKJIIOYACT 2 TEOPETUUYECKUX BOIIPOCA U OJHO MIPAKTUYECKOE 3aJaHueE.

Ilokazamenu u kpumepuu oyeHusanua 3auema:

«3aYTeHO» - OOydaroUMics NEMOHCTPUPYET MOPOrOBbIH ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUSATHI OIMYCKAIOTCS OIIMOKH, TPOSBISETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAaHUH, YMEHUH, HABBIKOB, O0YYaIOIIMNACS HCIIBITHIBAET 3HAUUTEIIbHbIC
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHWSMHU M YMEHHUSMU IIPHU UX IIEPEHOCE HA HOBBIE CUTYALlUH;

«HE 3aYTEHOY» - 00y4aroLIMiicd He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U Oo0bscHeHHs HH(MOpMAIMKM, HE MOXXET II0Ka3aTh HWHTEJUICKTyaJlbHbIE HAaBBIKM DPELICHUS
IIPOCTBIX 3a7ad.
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