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Pabouas mporpamma cocraBineHa Ha ocHoBe @PI'OC BO 1o HampaBieHHIO MOATOTOBKH

12.03.01 IIpubopoctpoenue (ypoBeHb OakanaBpuara) (mpukaz MuHoGpHayku Poccum ot
19.09.2017 r. Ne 945)

Pabouas nporpamma paccMoTpeHa U oo0peHa Ha 3aceJaHuu Kadeapbl XuMuu
07.02.2020, nmpotokon Ne 6
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7

Peniensenr: )
JOUEHT Kapeapbl Du3nKkuKaH1. XHMM. HayK < operL— B.A. Jlozopos




JIucT akTyanu3anum padoueii nporpaMMal

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM Toly Ha 3acenaHuu Kapeapbl XUMUH

[Iporokon or 20 1. No
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM Toly Ha 3acenaHuu Kapeapbl XUMHUH

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

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMHUn

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

Pabouas nmporpamMma rnepecMoTpeHa, 00CykeHa 1 o00peHa s peaynszanuu B 2024 - 2025
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMuu

[Iporokonm ot 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIS)

[ensiMu OCBOCHHMSI TUCHUTUIHHBI «XUMUSD SBISETCS GopMUpOBaHUe (HyHIaAMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pa0dO0Thl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYCECKUX 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.

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

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa30BaTEIBLHOM ITKOJIBI

3HaHus (YMEHUs, BJIaJIeHUs), OJTYYEHHbIE IPU U3YyYEHUHU 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» OOYYAIOIIMHCSA TOJIKEH
001azaTh CIeAYIOINMHI KOMIETCHIMSIMH:

KOI{ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

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

YK-1.1 AHanuzupyer 3a/1a4y, BblAeNss ee 6a30Bbl€ 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,
apryMEHTHPYET CBOH 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 padorta — 92,05 aka. yacos;

<DopMa aTrrecTaluu - 3a4cT

AynutopHast 3 =
o KOHTaKTHas pabora E E dopma TeKyIero
Pasien/ Tema 5 (B axaj. yacax) g & Buz 5 KOHTPOJIA Kox
J—— : g ©| caMOCTOATENBHOI |  yereBaeMOCTH 1 KOMITETEHITHH
3 g £ paboTsl IPOMEKYTOTHON
Tlex. mab. [ mpakr. =g aTTecTaluu
3aH. 3aH. | U &
Heopranuyeckas XUMHUsI
- opopmIIeHHE
oTYeTa 1o
nabopaTopHO
paborte; Samura
1.1 Xumuaeckast - bettierue nabopatoproi VK-1.1, VK-
3 6/21 14 JIOMAIIHETOo pabotsl. Jlomaminee
TEPMOIMHAMHUKA 1.2, YK-1.3
3aganus Ne 1; 3amadue Ne 1.
- camoctositennbHoe |  TectupoBaHue.
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JUTEPaTypHL.
4
- opopmIIeHHE
oTyeTa 1o
nabopaTopHO
paborte; 3amura
- perieHne JTa00paTOPHOI VK-1.1. VK-
1.2 XuMnueckass KHHETHKA 2 4 14 JIOMAaIIHET 0 pabotsl. lomaiHee 12 YKl 3
3agaHus Ne 2; 3amanne No 2. o ’
- camoctositenibHoe |  TecTupoBaHue.
m3y4YeHHne yaeOHOn
U Hay4yHOU
JIATEPaTypPHL.




- oopmIiIeHHE
oTyeTa 1o
nabopaTopHOi
pabore; Samura
- peleHue nabopatopHoOn
1.3 PactBOpHI 4 821 18 JIOMAaIIHET 0O paboTsl. JlomarnrHee YK-1.1, VK-
1.2, VK-1.3
3amanust No 3; 3amanne Ne 3.
- camocrosiTespHOe|  TecTupoBaHue.
n3yueHHe yueOHou
Y Hay4HOU
JIATEPaTyphIL.
- oopmIIeHHE
oTyeTa 1o
nabopaTopHO 3amura
pabore; nabopaTopHOI VK-1.1, VK-
1.4 Jlucniepcrbie cuctembt 2 4 14 - CaMOCTOSTEIBHOE paboThI. 1.2, YK-1.3
u3y4yeHue yueOHoi TectupoBanue.
¥ HAyIHON
JIUTEPaTyphI.
- ohopmieHue
oTYeTa 1o
nabopaTopHOM
pabore; amura
15 OKHUCITUTEIBHO- - peleHue naboparopHon
BOCCTaHOBHUTEJIbHEIC 2 4 14 JIOMAaIIHEro pabortsl. JlomamiHee YK-1.1, VK-
1.2, VK-1.3
TIPOIIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrosiTesbHOe|  TecTupoBaHue.
H3yuYeHHEe y4eOHOU
U Hay4yHOU
JIUTEPATYPHI.
- ohopmieHue
oTYeTa 1o
nabopaTopHO
paborte; amura
- peleHue nabopatopHoi
1.6 OMeKTPOXHMAIECKHE 4 821 18,05 JIOMAILHETO pabotsl. JlomaiiHee YK-1.1, VK-
CHCTEMBI 1.2, YK-1.3
3agadus Ne 5; 3aganue Ne 5.
- camoctosTenbHoe|  TecTupoBaHume.
u3ydyeHue yueOHoi
W1 HaYy4HOU
JIUTEPaTypPHI.
HWroro no pazneny 17 | 34/61 92,05
Uroro 3a cemectp 17 34/611 92,05 3a4€T
Hroro no nucrumianae 17 34/61 92,05 3a4eT




5 O6pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlekuu nIpoxXoAT KaK B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO TOCIIe10BaTEIbHOE
U3JI0)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 I CAMOCTOATEIBHOTO M3Yy4Y€HUs, U1 MOATOTOBKH
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 IEMOHCTPALU ABICHUM, PEaKIIMHA WU ITPOLIECCOB.

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

JIeKIIMOHHBIN MaTepuall 3aKperusieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHBIX
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,
BapHalliOHHAasl [apa; COBMellas €€ C TEXHOJIOTMed MOJyJbHOro o00ydeHus. BpInoaHuB
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
WCIIOJIb3YS IPUEMBI AHAJIOTUU U CPAaBHEHHUSI.

CamocrosTrenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GbopMbI 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, 3a4eTam,
UTOroBOM arrectaruu.CaMocTosITeNIbHas padoTa 00yJaronuxcsl TOJbKHA OBITh HAlpaBJieHA Ha
3aKpeIUIeHUs] TEOPETUUYECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeneHnH pyOe KHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMU 33Ja4aMu, CTOSIIUMU
nepes mpenojaBaresieM, SBISIOTCS: BbISBIEHHE CTENEHH NpPaBUIBHOCTH, 00BbeMa, TITyOHMHBI
3HAHWUW, YMEHUH, HaBbIKOB, MMOJIYYEHHBIX MIPU U3YUYEHUU Kypca HAPSAY C BBISBICHHEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMU
¢dopmamu koHTpOs. OOyuarommMes TpeAsaraloTcsl TeCThl M 3a7laydl 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-MeTOoAUUYECKOE 00ecneueHre CAMOCTOATeILHO padoThl 00y4arommxcst
[pencraBneno B mpuioxxeHnH 1.



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

8 YueOHO-MeTOANYecKOe M1 MHPOPMAIHOHHOE 00ecnevyeHHe JUCIUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBsl xumun: yueouuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HULl UH®PA-M, 2014.-
560c.: - (Bwicmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Marunutoropek : MI'TY, 2015. - 1 anektpon. ont. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObekT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensauuk, 3. P. Mymuna, O. A. Munrypuna
; Marauroropckuii roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : 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 oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnunaa, O. A.
MumypuHna ; Marautoropckuii roc. rexunueckuit yH-T um. I'. M. 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 (mara ob6pamenus: 14.05.2020). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
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 (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHATIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XHUMHUYECKOTO pPaBHOBECHUS '
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 (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : 3JICKTPOHHBIA. -
Ceenenus noctynabl Takke Ha CD-ROM.

B) MeToauyeckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHX IMPOILIECCOB: METOJUYECKUE YKa3aHUS K
nabopaTopHBIM paboTaM MO MUCHUILUIMHE «XHUMHS» UIsi OOydJarolIuXcs BCEX HaIpaBICHUN
MOJArOTOBKM M CIEIHUAIbHOCTeH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumrypuna;
Marnuroropckuii roc. rTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

2. Komsma, JLI. Xwumuueckas TepMOIWHAMHUKA: METOJUYECKHE yKa3aHUS JUIs


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

CaMOCTOSITENTbHONU palOoThl MO AMCLUUIUIMHE «XUMHs» Ui 00ydYaloIIMXCsl BCEX HaNpaBICHUMN
MOJITOTOBKK U crieranbHocTeit Bcex (popm obyuenus / JL.I'. Konsma; MarHuroropckuii roc.
texunyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIM.

3. Komsma, JLI. CkopocTh XHMHUYECKHUX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Meroauueckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCcs BCEX HANpaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Ttexuuueckuid yH-T uMm. . U. HocoBa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckass kuHeTHka. XUMHUYECKOE PAaBHOBECUE: METOIUYECKUE
yKa3aHUs JUIsl CAMOCTOATENbHOM paboThl M0 JUCHMIIMHE «XUMUS» A 00ydaroluxcs Bcex
HaIpaBJICHUH MOJATOTOBKHM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Ponuonosa, A.I.
[TonomapeB; Marnutoropckui roc. Texuuueckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCpeACTBEHHBIH.

5. Uymnpoga, JI.B. PactBopbl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUIUIMHE «XHUMHUSD) JJI1 00y4aroIIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex opm o0yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropcKuii roc. TEXHUYECKHH YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTKa K CaMOCTOSATENILHONW paboTe 1o
IUCLUUIUIMHE «XUMMs» A7 OOYy4YarolMXcs IO BCEM HaNpaBICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
MarnuToropckuii roc. Texuuueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMs K J1abOpaTOpHON
paboTe Mo JuCHUIUIMHE «XUMUS» s 00ydaroluXcsl 0 BCEM HaNpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropcekuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTeIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs

K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydarolmuxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.
9. Komsna, JI.I'. OxucnuTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMU U JIEKTPOXUMHUYECKHE ITPOLIECCHI:
MeToauYeckass pa3paboTka K CaMOCTOATEIbHOW paboTe g 0O0ydaroIuXcsi IO BCEM
HAIPaBJICHUSAM MOATOTOBKH M CHelHanbHOCTAM Beex (opm oOydenust / JL.I. Komsima, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — TekcrT : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHUMHYECKHE IPOIECChl: METOJMYECKUE YKazaHUs K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMU» JUId 00y4aromuXcs MO BCEM HANpaBICHUSM
MOJITOTOBKH M CIIEIMATBHOCTSIM Bcex ¢Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnurtoropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — Tekct : HeMOCpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenue u UHTEepHET-pecypcehl:

IIporpammHoe o6ecnneyenne

Haumenosanue "
10 No norosopa CpoK eiicTBUS TUIEH3UN
MS Windows 7
Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)




MS Windows 7

Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007y, 135 1 17.09.2007 Gecepouro
Professional

FAR Manager cBOOOJTHO pacIpOCTPaAHIEMOE 0eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca CchUIKa

OneKkTpoHHas 0a3a NepUOAMYECKUX u3AaHui East

View Information Services, OO0 «1IBUC»» https://dlib.eastview.com/

HanunonasnbHast UH()OPMAIIMOHHO-aHATUTHYCCKAS
cucrema —  Poccuiicknii  ungekc  mayunoro|URL: https://elibrary.ru/project_risc.asp

mutuposanus (PUHIL)

[TouckoBast cuctema Axanemus Google (Google

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

Wu¢popmannonnas cucrema - EnuHoe okHO J0CTyma K

URL: http://window.edu.ru/
HH(OPMAIIMOHHBIM PECypcaM

CDeI[epaJ'IBHOG I‘OCY,I[apCTBCHHOC 6IO,Z[)K€THO€

YUPEIKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
HDOMLIIHH@HHOﬁ CO6CTB€HHOCTI/I»

Poccuiickad Tocynapcrsennas bubnuotexa. https://www.rsl.ru/ru/4readers/cataloques/
Karanoru

?IJ:::I:E;OHHHG pecypert Gubmiorexu MITY im. W1y - 1imagtu. ru-8085/marcweb2/Default.asp

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIUHBI (MOIYJIf)

MaTCpI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JAUCIMITIIIMHBI BKJIIFOYACT:

Y4eOHble ayIUTOpUU AJSl TPOBEACHUS 3aHATUN JeKUHOHHOoro Tuma. OcHaileHue:
MynpTuMeaniHbIE CPEeICTBA XPaHEHUS], IEpeaun U NPEeCTaBIeHUs HHPOPMAaIIUH.

VY4eOHble ayauTOpud MJi TPOBEACHHUS JIA0OPATOPHBIX 3aHATHH, TPYNIOBBIX U
HWHAWBHUIYAJIbHBIX KOHCYJ'II)TaHI/II\/'I, TCKYyHIEro KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalnu.
Ocnamenue: OOopynoBaHue ISl BBITOJHEHHs JTaOOPATOPHBIX pabOT, XMMHUYECKas IMOCY/a,
PCAKTHUBEI, Hal"J'[fI)IHI)IC MaTCpHraJIbl: Ta6J'II/IHI>I, CXEMBI, IIJTaKaThI.

[TomereHus 11st caMoCTOSATENBbHOM paboThl oOyvaromuxcs. OcHamienue: [lepcoHanbHble
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U € JAOCTYIOM B 3JCKTPOHHYIO
nH(OpMaIIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA.

[Tomemenust 111 XpaHeHUs U NPODUIAKTUYECKOTO OOCIYXHBaHHUS y4eOHOTrO
obopynoBanusi. OcHarenne: Cremnaxu, ceidbl AN XpaHEHHUS Y4eOHOTo OO0OpYIOBaHMS.
NHCcTpyMeHTHI 1J1s1 peMOHTa JTabopaTOpHOTO 000PYTI0BAHHS.


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

INPUJIOKXEHME 1

6. YueOHO-MeTOAUYeCKOE o0ecleYeHre CAMOCTOSTeIbHOI Pad0ThI 00y4al0IMXCH

CaMmocrtosiTenpHass paboTa oOOydaromuxcs MOAPA3JEsIeTcs Ha ayJIuTOPHYIO, KOTOpas
MPOMCXOAUT KaK BO BpeMs JaO0OpPaTOPHBIX 3aHATHH, TaK M Ha IJIAHOBBIX KOHCYJbTAIlUAX, U HA
BHEAYIUTOPHYIO, MPOWCXOMASIIYI0 BO BpPEMS MOJATOTOBKH CTYACHTAMHU OTYETOB IO JIAOOPATOPHBIM
3aHSATHUSAM U BBITIOJIHCHHUS JOMAIIHUX 3aJaHUH.

AynuropHas caMOCTOsTelIbHas pabora OOydaromuxcs MPEANoiaracT MpPOXOXKICHUE
TECTUPOBAHUS 10 KXKJAOMY pa3Aeiy AUCIHUILIAHBL. TeCThl BKIIOYAIOT TEOPETUUECKUE U IPAKTUUECKUE
3a/IaHMs, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TOHMMAaHHS W3YYEHHOTO MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMY BOIMPOCY MpeIIaraercs 4YeThpe BapHaHTa OTBETOB, CPEIH
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBWIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBIACTCS ITyTEM
COIIOCTABJICHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO OAIJIOB B K&K 101 Teme Kypca — 10.

BapuaHTbl TeMATHYeCKHX TECTOBBIX 32/1aHUI VIS TEKYIEr0 KOHTPOJIsA
XumMuveckasi TepMOTAHAMHUKA
B tectax no teme «XuMuyeckass TEpMOAMHAMUKA»: IIEPBBIE IIECTh 3aJAHUN OLICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oaya.

Tecr Ne 1
1. Ilpu paccMOTpEeHUHN XUMUYECKON PEAKIIUU cuUCmeMd O3HAYAEeT:
a) HCXOIHBIC PEareHTHI
0) NPOAYKTHl XUMUYECKOW PEAKIIUU
B) PEaKIMOHHBIN COCY[
I') MCXOJIHBIC PEareHThl U MPOAYKTHI PEaKIIu’
2. TlepBblii 3aK0H (IIEpBOE HAYAI0) TEPMOAMHAMHUKH MaTEMAaTHUECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEAKIIMOHHOM cucTeMsl nossimaercs (AH > 0)
0) TeroBoit s ekt peakiuu otpuriatencH (Q< 0)
B) SHTAJIBIUS PEaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHUE PEAKIIMOHHOMN CUCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATH!

a) AUcr B) Q 101327
0) AH®298 r) AHcer

5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCS SHIOTEPMUIECKUMHE?
a) 1/2 N2+ 3/2 Ho= NHs , AH = — 46 K]I)x/Mob
0)H2+4/20.=H20, AH = -242 K]I»/Mob
B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/moib
r) 1/2H2+1/2 I,=HI, AH =26 K]I»/mMonb

6. Kakasg u3 HanmMcaHHBIX HMKE PEaKIMi OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?

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

6) N+1/202=NO r) NH3+ 5202, =2NO +3 H20
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU ) + CO (), mormotuinock 22 /[ TemIoThI.

OHTanenus 0opa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735
8. Hust peakimu  NiO ) + C (pagur) = Ni ) + CO (. Onpeznenure BO3MOXKHOE HAaIrpaBICHUE
CaMOIIPOU3BOJIBHOTO TEUEHHS PEAaKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX M Npu Temreparype 627°C.

BemecTBo AH®298 (KJI:x/MOIIB) S°98 (x/Monp*K)
NiO —239,7 38




C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBere ykaxkure 3HaueHUs sHepruu ['nOOca mpu cTaHAAPTHBIX YCIOBHSX, MPH TEMIEpaType
A TeMmepar Hadaja peakuu
627°C € €

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3OKEHNH KapOOHAaTa KaJIbLUs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
10. Mannas peaxius: 2KCIO3; (tg) —2KCl (18y+30: (1), AH<O Mo3keT caMOnpoH3BOIBHO MPOTEKATH
a) B IPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHn4yecKkass KHHETHKA
B Ttectax mo Teme «XumHuecKkas KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOEC M IIATOE
3aganus oueHuBatorcs B 0,5 Oamna; mecroe, ceapMoe, BOCBMOE, JEBITOE M Aecsitoe — B 1 Oamr, a
OoJMHHAAIAaTOE — B 2,5 Oaja.
Tecr Ne 1

1. Pazgen XuMuu, U3y4aroNIMid CKOPOCTH M MEXaHW3MbI XUMHUYECKUX PEaKLUii, HA3bIBACTCS

a) XUMHYeCcKas TepMOANHAMUKA

0) TEPMOXUMHUS

B) XMMUYeCKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOW PEAKIIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJTHO U3 MCXOJHBIX BEIIECTB

0) M3MEHEeHNE KOJTMYECTBA BEIIECTBA PEareHTOB (MJIH MPOAYKTOB) PEAKIIUU B €IMHUILY BPEMEHH B
enuHuIe o0bema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYAHHUS PEAKIIHH
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?

a) Momb 11 1¢ !

0) 6e3pa3MepHas BeIMYMHA

B) MOJIBZ C
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?

a) OT IPUPOJIBI PEarupyIOIINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPAIUSMH TPOTYKTOB PEAKITHH

0) sHeprueil akTUBHU3ALUU

B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxkenue s ckopoct peakiuu 4 NO ) + 6 H2O =4 NH3 ) + 5 Oz ()

a) V=K[NOJ*[H20] 6) V=Kk[NH3][O2] B)V =k[NOJ*[H20]°
7. Kaxk 3anumiercs BeIpakeHHe /U KOHCTaHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D]/ [A][B]?

6) Kr = [C][D]/ [A][B]

B) Kp = [A][B] %/ [C][D]
8. Kakoit oTpe3ok Ha TuarpaMme Mokas3bIBaeT 3Ha4eHHE TEeII0BOro ¢ dexTa peakun?

a)l E . %

A yay
/ %




v

X0/l peaKInu

9. Yro MOXXHO CKa3aTh O peaKIu, n300paKeHHOHN Ha Tuarpamme K Borpocy 8?

a) 9K30TepMHUUECKas peaKus

0) SHIOTEepMHUYECKAs PEeaKITUs

B) peaKIIHsi OMUCHIBAECT COCTOSTHUE PABHOBECHS
10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIlaeTcsl BIEBO.

a) MPY MOHUKCHUH TEMIIEPATYPHI

0) NMpH MOBBIIICHAH TEMIIEPATYPbI

B) TPY MOBBIIICHUH JIABJICHHS
11. Jns peakuuu C) + 2 H 2 () = CH 4 () ipu HEKoTOpOIl TemMnepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBEeCHasI KOHIIEHTpAIMsI BOJOpOia paBHa 1,2 MOJb/1. BEIYHCIUTE UCXOIHYIO KOHIICHTPAIUIO
BOJIOPO/IA.

a) 1,2

6)3,5

B) 5,0

PacTBoOpsI
B rtecrax mo teme «PacTBOpbI»: IepBoe 3aJaHHe OlleHMBaeTcsi B | Oayi; BTOpoe, TpeTbe,
YeTBEPTOE, IIATOE U IIECTOE 3a4aHus - B 1,5 Oama; ceapbmMoe, BOCbMOE, JIEBATOE U JIECATOE — B
0,5 6ama.

Tecr Nel
1. Ins ypaBaenus peakun Cu SO4 + KOH — ... cokpameHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHIIE
1) 2K* + S04~ = K2S04
2) Cu?* +S042 + 2K* + 20H" = Cu(OH)2{ + K2S04
3) CuSOs+ 20H" = Cu(OH)2d + S04~
4) Cu?" +20H" = Cu(OH)24
2. Macca (B r) xsopuaa Hatpus 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 HCIO4 paBHO
11 2)2 3)11 4) 13

4. Ins monasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer

1) 106aBUTH COJSIHYIO KUCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOpP BOJOMH

4) TMOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalblls U BOIBI, CyMMa
K03 (HULMEHTOB B ypaBHEHHH HEOOpAaTUMON JUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKkcamaTta cepebpa pasHa 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204
1)5.10°2  2)1,16-10® 3)10,7-10°¢ 4)2,31-10°8

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

1) Macchl BemecTBa K Macce BOJIBI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBa K Macce pacTBOpa

4) KoyM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnalObiM ay1eKTpouTaM OTHOCUTCS ...

1) ruaApOKCHI aMMOHHMS

2) TUAPOKCH] KaJus

3)  XJIOpH]I KaIbIus



4) wmaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh INEJIOYHYIO WJIM KHUCIYIO Cpemdy.
[IpuuuHoO# 3TOTO ABIAETCA ...
1) ossexTposu3 coseit
2) IUCTIPONIOPLIUOHUPOBAHUE COICH
3) ruapaTHpOBaHHE CONEH
4) THAPOSIU3 COJICH
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
N1 2)7 3)0 4) 10
JlucnepcHble CHCTEMBI
B Tecrax mo teme «JlucmiepcHbIe CHCTEMBD»: IIEpBOE, BTOPOE, TPEThE M YETBEPTOC 3aaHus
OIIEHUBAIOTCA B 1 0air; IATOE | IIIECTOE 3amaHus - B 3 Oaia.
Tect Nel
1. VYkaxwure pazMepbl YaCTUILl KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2)  O6omabie 100 HM
3) or 1l uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHUIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTEIbHBIN 3apsn’?
1) KkaTuoHHI
2)  aHUOHBI
3)  TOJIPHBIC MOJICKYJT
3. Jlyg Kakoro 3JEKTPOJIUTA MOPOT KOATYJISIIUN KOJUIOU/IA C MOJIOKUTEIILHO 3apsKCHHOM YacTHIICH
JOJKEH OBITh HAMMEHBIITNM?
1) xmopun Kajus
2) cynbdar Kanus
3) oprodocdar kanus
4.  Mumenna 3053 UMeeT CTPOEHHUE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI~
KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabunuzaropa?
1)  xmopun xenesa (111)
2) Boma
3) TUAPOKCHU KaJus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nutpara cBunna (lI) ¢ 10 ma 0,02H cynbdara kamus
oOpasyercsi 305b cynab(ara cBunma (ll). K kakomy siexTpoay TOJDKHBI MEepeMeniaThbCs YaCTHIIBI
JMCTIEPCHOM (ha3bl MpH IeKTpoIn3e?
1) HaxomaTcs B COCTOSHHU IWHAMUYECKOTO PAaBHOBECHSI
2) K Karoay
3) K aHomy
6. B nBe kon0b1 HamuTO MO 50 MIT 307151 THAPOKCHAA kene3a. st Toro 4ToObl BRI3BATh KOATYISIIUIO
30151 moTpedoBanock 100aBUTh: B epByto — 5,3 Mt 1H pactBopa xsopuna kamus; B 1pyryto — 18,7 miu
0,001H pactBopa docdaTa HaTpusi. Beraucnure Nopor Koaryasiuy KaXXa0ro AIeKTPOIUTa.

OKHUCINTEIbHO-BOCCTAHOBUTEJIbHBIE MPOIECCHI
B Tectax mo teme «OKHCIUTEIIEHO-BOCCTAHOBHUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ai; ceapmMoe u BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 0aJIOB.

Tecr Ne 1
1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHUS
2) MIPUHUAMAET JJICKTPOHBI
3) OT/aeT CBOU DJICKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4ae, Korjaa ...
1) HEUTpalbHbIE aTOMBI MPEBPALIAIOTCS B MOJIOKUTEIbHO-3aPS>)KEHHBIE MOHBI

2) MOJIOKUTEIBHBIN 3apsii HOHA YMEHBIIIAETCS



3) OTPULIATEIILHBIN 3apsij] MOHA YBEIUYUBACTCS
3. 13 npencraBieHHbIX HIbKE peakiuil kK OBP nucnponopunoHUpOBaHUs MPUHAMIIEHKUT ...

1) S + 2HNO3 = H2S04 + 2NO
2) 2H,0, = 2H,0 + O2
3) Mg + S = MgS

4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  merayuIbl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJUIBI
3)  DyIEeMEHTbI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CteneHn OKHUCIICHUSI KUCIIOPO/Ia &) B BOZE U 0) B IIEPOKCH/IE BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KUCIION cpefie, BOCCTAHABINBAETCS 1O ...
1)  xatmona Mn?
2)  manraHaT-nona MnQO4?—
3)  okcuma mapranmna (1) MnO
7. B peakuuu, npotekaromieir mo cxeme Cr.Sz3 + KNOsz =2 KoCrOs + KzSOs + NO okucienuro
MIOJIBEPTAOTCS CIICIYIOLIUE AIIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03(h(HUIMEHTOB B peaKIliy, IPUBEACHHON B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakipn KMNnO4 + HC oy, = ... paBHa
1) 30 2) 26 3)35

3J1€KTp0XI/IMI/I‘IeCKI/Ie CHCTEMBI
B Ttecrax mo Teme «3J’I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAKOTCs B 1 6ann; TPETHE U YCTBCPTOC 3aJaHUA— B 1,5 6anna; mecCToC U CEABbMOC — B 2 Gaia.

Tecr Nel
1. DNEeKTPOIHBIN MOTEHLIUA OTIPEIENISAIOT IO YPaBHEHHUIO ...
1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bosbrimana
4) Appenunyca
2. Paccunraiite DJIC ranpBanmdeckoro siaementa Mg|IMgSO4||CuSOs|/Cu mtpu craHmapTHBIX
YCIIOBUSIX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwne npoyKThl 00pa3yroTcst Ha KaToZe MPH AJIEKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?
1) BOJOPOT
2) cepebpo
3) a30THas KUCIIOTa
4) KHCIIOPOJT
4. VYkaxuTe cymMmy KOXQQHUIMEHTOB B ypaBHEHHH 3JIEKTPOsIM3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TIpUBEICHHBIX  OKHCIUTEIbHO-BOCCTAHOBHTEJIFHBIX  PEAKIUH  MPOTEKaeT

CaMOIIPOU3BOJIbHO B ITPSIMOM HaHpaBHeHI/II/I?

1). FeSO4 + Cu —...



2) CuSO4 + Fe —...

3) CuSO4+ Na —...

4) HCI+Cu —...
6. Bbluucinte Maccy LMHKA, HOJIYYEHHOrO IpH 3JEKTpoiu3e Cyinb(ara IMHKA, KOTOPBIN
npoBoAwn B TeueHue 20 cex npu cuie Toka 1A

1) 2,1-10%

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenure cxeMbl D3JIEKTPOJHBIX IPOLIECCOB W  MOJIEKYJISIPHOE YpaBHEHHUE pEaKlUu,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYESCKON KOppO3uH TanbBaHomnapel Zn|Mg B cepHOKucion cpene. B
OTBETE YKAKHUTE CyMMY KOA(PPHUIIUEHTOB B MOJICKYJISIPHOM ypaBHEHUH.

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

BHeay[UTOpHAas ~ caMoOCTOATeNbHAasA paboTa  OBGYYAIOIIUXCS OCYHIGCTBJISIGTCSI B BHIC I/I3y‘~IeHI/I$I JII/ITepaTypBI 10
COOTBETCTBYIOIIEMY paszieldy ¢ ImpopaboTKoil marepuana; odopMIICHHsS OTYETOB MO JIaOOPaTOPHBIM
pa60TaM M BBIIIOJTHCHUA JOMAIIITHUX 38.1I3HI/II>1.

BapuaHThI TeMaTHYECKHX AOMANIHUX 32JaHHIi JUIsi BHEAYZUTOPHOM CaAMOCTOSTEILHOM PadoThI
CTY/J€HTOB M0 TeMaM
Jdomamuee 3aganme Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomarHem 3amaHuu 1Mo TeMe « XuMU4ecKas TePMOJUHAMUKAY: TIepBasl 3a/1a4a OIICHUBACTCS B
2,5 6anna; BTopas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaya Nel

Hns peakiun CHg ) + CO2 ¢ = 2 CO ) + 2 Hz () onpenenuTe BO3MOXXHOE HaIpaBJICHUE
CaMOTIPOU3BONBHOTO TEYEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€cJI TeIrI0BOM 3((EeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCS. YKaXXUTe: a) BbLAENAETCS
WIA TIOTJIOUIAETCS PHEPIus B XOJA€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHU.
Paccunraiite TeMiepaTypy Hadasna peakyH.

3amaua Ne2

Beruucnute TeruoBort addext peakuu: CaCs ) + 2 H2Or) = Ca(OH)2 () + C2H2 (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TipU oOpazoBanmu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM paccuuTaiiTe TernaoBoi 3p(GeKT peakuu:
Ho @y + CO2 () = CO () + H2 O¢r. TepmoxuMuueckre ypaBHEHUS:

a) Ho ) + 7% O2 ) = H20 (), AH = -241,9 x]Ix;

6)2COr + 020 =2 CO2 1), AH =-566,2 xJIx.

Jlomaimnee 3aganue No 2
I10 TEME «Xnanecxaﬂ KHHETHKA)»

B ngomamnem 3amaHuu 1mo temMe «XHMMHYecKas KMHETHKa»: MepBas 3ajaya oneHuBaeTcs B 1,5
Oarmna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amaya Nel

Peakuus nporekaer no ypaBHeHuto: Oz ) +2 CO p = 2 CO2 (. HauanbHble KOHLIEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckOIbKO pa3 M3MEHUTCS
CKOpOCTh mpsiMoi peakuuu, korna npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKIMH, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2



Ipu temmneparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYHAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpems, MpuU KOTOPOM 53TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B pEAKIHUIO NpU
temneparype 200 °C, ecnu TemnepaTypHbIii KO3((GUIMEHT CKOPOCTH peakiuu paseH 2. Bo ckombko
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaga Ne3

Haiinute HayanpHble KOHIEHTPALUK UCXOAHBIX BEIIECTB M KOHCTAHTY PAaBHOBECUS PEaKIUU:

Fe (n + H20 ) = FeO () + Hz (1), eciiu paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyroluX BEIIeCTB PaBHBI:
[H20]=0,3momb/11, [H2] = 0,4 Momb/71.

3amaua Ned

Jus peaknuonnoit cucremsl: CO ¢y + H20 ) = CO2 y + H2 () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 momaw/n, [CO] = 0,6 Mmonw/n. OnpenenuTe KOHIICHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS

BeolIpa3ute uepe3 KOHLIEHTpalMU peareHTOB KOHCTAHThl PAaBHOBECHSI CIIEAYIOLIUX PEAKIUIL:

Now + 3 Hagy) = 2 NH3), AH =-92,2 xJIx;
COzr) + C ) =2 CO), AH =+160,5 xIx;
COw) +H20@) = CO2 () + Haw), AH = -41,1 x]x.

VYKaxuTe HalpaBICHUE CMEIICHUS XUMHUECKOTO PaBHOBECHUS ATHX PEAKIUN: a) IPH TOHKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINIEHWU [NaBIEHUS, €CIM TeMIleparypa
[IOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo Teme «PacTBOphl»: TmepBas, BTOpas, TPEThid W TATas 3a4adu
ouieHuBaercs B 1 Oamn; yerBepTas u mectast — B 0,5 Oana.

3amaua Nel

B kakom o6beMe BoabI ciienyeT pactBoputh 1351 SNCly st mosmydenus 3M pacTBopa Xjiopuaa
onoBa (I1) c mnotHocThIO P = 1,405 1/™MN?

PaccuuraiiTe: a) MaccoByl JONIO BelIECTBA B pacTBOpe; 0) MOJSPHYI KOHIEHTPAIUIO
SKBUBAJIEHTA; B) MOJISULIBHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEILIECTBA B paCTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIPHbIE ¥ HAMUIIUTE COKpAIlCHHbIE WOHHBIE YypPAaBHEHHUS peaKIUid
B3aUMOJICHCTBUS CIEAYIOIINX BEIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF, + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocraBbTe MO JBa MOJIEKYJIPHBIX YPAaBHEHUS PEAKIIMM K CIEIYIOLUUM HOHHBIM:

Ba?* + CrO4*> — BaCrOq;

NHs" + OH" — NH:OH;

ZnS + 2H' — Zn** + H.S

3amaua Ned

Berancnure pH 0,05M pactBopa cepHOM KHUCIOTHI.

3amaya NeS

Kakwue u3 ciaemyromux coneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOz)2. KBr? CocraBbTe
WMOHHBIE U MOJICKYJSIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYHOImUX coneil. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiinure npoussenenue pacrBopumoctu PhCly, eciiu B 200 mut Boabl pactBopsiercst 2,17 T 3T0r0
COCJIMHEHHSI.

Jdomamnee 3aganue Ne 4




o TeMe «OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE nmpoueccsn»

B nomamuem 3amanmu mo TemMe «OKHCIHTETHHO-BOCCTAHOBHTEIBHBIC IPOIECCHI: IepBas
3a/1aua ornieHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aya; TpeThst — B 1 Gaw.

3agava Nel

[Tonbepute kKOd(pPUIMEHTHI B ypPaBHEHHUSAX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VKaxuTe THI KaXKJI0M PEaKIuu.

PaccunTaiiTe ANEKTPOIBIKYIIYIO CHJIy W ONPEICIUTE HAIpPaBICHUE CaMOIPOU3BOJBHOTO
MPOTEKAaHUs TICPBOM pPEaKIMU TPU CTAHJIAPTHBIX YCIOBHSAX, HCIOJB3Yys 3HAYEHUS OKHUCIHTEIIbHO-
BOCCTAHOBUTEIbHBIX ITOTCHI[UAJIOB:

HJ + H3POs — Jo» + H3PO3 + H0

HNO; — HNOs + NO + H20

H[AuCls] + H2O2 + NaOH — Au + NaCl + Oz + H20

NHsReOs + H» — Re + NHz + H.O

KBrO — Oz + KBr

3agaga Ne2

CocraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA:

KMnO4 + NaNO> + H,O —

NaCrO, + H2O2, + NaOH —

Bi(OH)s + NaxS;0g + NaOH —

BiOs + C —

Mg + HNO3 (pass) —

3amayga Ne3

Hanbl aBe okuciutenbHO-BoccTaHOBUTENbHBIE mapel: KNOz, KNOs; u Pb(NO3)2, PbO..
[Tonb3ysice Tabnuiel CTAaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIUANIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuwmraiite 3HaueHue
ANEKTPOABIIKYILEH CHIIBI PEaKIIUU.

Jlomamnee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHYECKHe CHCTEMbD)

B nomamHem 3agaHuu 1o TeMe «JIEKTPOXUMUYECKUE CUCTEMBI»: IIEpPBast 3a/1a4a OLEHUBAETCS B
1 6amr; BTOpas — B 1,5 6ayna; Tpeths — B 2,5 Oasia.

3amaya Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YpPaBHEHHUS JJIEKTPOAHBIX IPOIECCOB U MOJEKYJISpPHOE
ypaBHEHHME TOKOOOpasyrollel peakiuu, MpoTeKaroled mnpu padoTe rajlbBaHUYECKOTo 3IIEMEHTa
Co/Co(NO3)2 // AI(NOgz)3/Al. Paccuuntaiite DJIC (E) rasbpBaHHYECKOr0 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHUSX.

[IpuHsB MOTEHLMAN aHOJAa PaBHBIM CTAHJIAPTHOMY 3HAYEHHIO, pacCUUTaiTe KOHIIEHTPAIUIO
KaTHOHOB MeTajllla B KaTOJHOM pacTtBope, npu Kortopol IJIC ranbBaHMYECKOro 3JIEMEHTa
ymenbmutes Ha 0,02B.

3amaua Ne2

[IpuBenure cxembl 3JEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YPAaBHEHMSI PpPEaKIHi,
NPOTEKAIOIINX NPHU 3JIEKTPOXUMHUECKON Kopposuu ransBanomnapsl Co/Ni: a) B kucnoii cpezae; 0) BO
BJIQ)KHOM BO3/yXe€.

Onpenenure yObUIb Macchl aHOJa NMPHU KOPPO3UM B KUCIIOHN cpene 3a 20 MUH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKLIUH, IPOUCXOASILEN TIPU JIEKTPOIIN3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa.

Bbruncnute ¢akTuyeckoe KOJIWYECTBO METajula, MOJYYEHHOIO Ha KaToie NIpU 3JIEKTPOJIN3e
Co(NO3)2, ecnu 31eKTpOIK3 TPOBOAWIN B TeueHHH | 4. Beixoa Meramia no Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIICHUS BHIX0OJ]a METaJIa IO CPABHEHHIO C PACUETHBIM.



KoHTpoJibHBIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYeCKasi TEPMOANHAMH KA

1.  OcHOBBI XUMHUYECKOH TEPMOAMHAMUKU: TIOHATHUE CUCTEMBI, BUJIbI CUCTEM.
2.  TepmomuHaMHUYECKHE MapaMeTpPbl U (YHKIIMUA COCTOSHUS CHCTEMBI.
3. Buyrpennss sneprus. Pabota. Temora.
4.  Ilepsslii 3aKOH TEPMOJUHAMUKY (BBIBOJ).
5.  DHranbnus Kak GYHKIUS COCTOSIHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHUS BELIECTBA.
6. Temmomoit »pdext xumudeckod peakuuu. DakTOpbl, BIUAOIIME Ha TEIIOBOW 3(deKT
XMMHYECKON PEAKIIUU.
7.  Tepmoxmmus. 3akoH ['ecca.
8.  CuencrBus u3 3akona ['ecca.
9.  DHTpomnus Kak QYHKIHS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOAMHAMUKH.
11. TpeTuii 3aKOH TEPMOAMHAMHUKH.
12. Dueprus I'n60ca.
13. HamnpaneHue caMONpOU3BOIHHOTO MPOTEKAHUS XUMHUECKUX PEaAKIIUH.

KoHTpoJibHbIe BONIPOCHI 10 TeMe «XUMHYeCKas KUHETHKA)
1.  Xumnueckas kuHeTuka. CKOpOCTb XUMHUYECKON PEAKIIMN U METOJIbl €€ PETYJIUPOBAHUS.
2.  BriusHue KOHIIEHTPAIMK HA CKOPOCTh XUMUYECKON PeaKIiy (3aKOH JEHCTBYIOIIUX Macce).
3.  BuumsHue Temmeparypbl Ha CKOPOCTh XUMHUECKOH peakuuu. [Ipasuno Bant — [Nodda.
4.  Teopus akTUBHBIX CTOJKHOBEHUI AppeHuyca.
5.  DHeprus akTHUBalUU. Y paBHEHUE AppeHHyca.
6. Teopus mepexoJHOro KOMIUIEKCA. DHEpreTUyecKas AuarpamMmma.
7.  Kpusas Makcsemia — bonbiimana. DHepreTudeckuii 6apobep.
8.  Karanutnyeckue CUCTEMBI.
9.  BuumsHHe KaTanM3aTopa Ha CKOPOCTh XUMUYECKOH PEaKIIHH.
10. T'omoreHHbIH U reTepOreHHbIN KaTaaus.
11. KonebaTenbHbIe pEaKIIUH.
12. Xwumuueckoe paBHoBecre. OOpaTuMble U1 HEOOpaTUMBbIE PEAKLIUU.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHSI.
14. Cwmemenue xumuueckoro papHoBecus. [Tpunnun Jle—1llatense.
15. BnwusHHe KOHLEHTpPALUH, T1aBJIECHUS U TEMIIEPaTypBhl.
16. ®a3oBble paBHOBECHS.
17. ®a3oBble 1UarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TemMe «PacTBopb»

1.  Tlousarue pactBopa. PactBopuMocTh BemecTBa. PacTBopuMOCTh rasa.
2.  PactBopel. CrnocoObl BBIpaXEHUS KOHIEHTPAIIMA PAcTBOPOB (MaccoBas MAOJs, MOJSpHas
KOHLIEHTpALUs, MOJIIPHAsl KOHLIEHTPALUsl SKBUBAJIIEHTA, MOJIbHAS J10JIs1, TUTP).
3. KommurarusHble cBOICTBa pacTBOpOB. VneanbHbII pacTBOP.
4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKHIA U KPUOCKOTIUYECKUIN).
5. Ocmoc. OcMoTuyeckoe napienne. Cxema ocMOMeTpa.
6. KucnorHo-ocHOBHBIE B3aUMOJCHCTBUS BEILIECTB.
7. HonHas Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHbIE MOHSATHUS U IMOJIOXKEHUS TEOPUU
AppeHnyca.
8. Jluccommarus KHCJIOT, OCHOBAaHWUH M COJCH C TOYKH 3pEHUS WOHHOH Teopuu AppeHHmyca
(mpumepsI).
9.  Crenens aucconuanuu. CUabHbIE U ClIa0ble JIEKTPOIUTHIL.
10. Huccoumarus cnadbix 31eKTponnToB. KoHcTaHTa AMCCOLMaIi.
11. 3akon pazbaBneHust OcTBaibIA.

12. Peaxiuu noHHOTO 0OMEHa MEXIY JIEKTPOIUTaMu (Ha MpUMepe peakiuid o0pa3oBaHUs CI1adoro
AJIEKTPOJINTA, OCAJIKa M ra3a).
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[IpousBeneHne pacTBOPUMOCTH.

HNouHoe npousBeneHre Boabl. BonopoaHblil M THAPOKCUIIBLHBIN MTOKA3aTEIIH.
I'mpponus coneit. TUIbl rUAPOIN3a COJICH.

KonnyecTBeHHBIE XapaKTEPUCTUKH MPOIEecca THAPOJIN3a.

@DakTOpPHI, BAUSAIONIME HA MTPOLIECC TUIPOIIU3A.

KounTtpoabHbie Bonpockl 1o TeMe «/[ucnepcHble cucTeMbD»
I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
JHucnepcHocth. Knaccudukanuu AUCrepcHbIX CUCTEM.
Kommounnneie pactBopsl. JInodunsHbIe U TMOPOOHBIE KOJIOUIHI.
CrniocoOblI MoTy4eHus KOJIOMIHBIX PACTBOPOB.
CtpoeHre KOJTOUIHBIX YaCTHULL.
[IpaBuno ®asuHca — [leckosa.
Y CTOMYNBOCTD KOJUTOUAHBIX crucTeM. CTaOMITN3aTOpPHI.
Koarymnsiuust nuo@miibHbIX U THO0(GOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.
Koarynsuust KOJUIOUIHBIX PACTBOPOB SJIEKTPOIUTAMHU.
[IpaBuno llyneue — Napau. Koarynupyroias crnocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DIIEKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM.
OKHCINTEIHLHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BCIICCTB.

BaxxHeimme OKUCIUTENN U BOCCTAHOBUTEIH.

TumbI OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TTPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAI.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbBHBIX peaKuHﬁ.

KouTpoJibHbIe BOPOCHI 0 TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)
DnekTpoxumMuueckue cuctembl. Kimaccudukaius 3MeKTPOXUMUYECKIX MTPOIECCOB.
DIIEKTPOXUMUYECKHE TTPOIIECCHI, MPOTEKAIOIINE HA TPAHUIIE pa3/iena «MeTaul — pacTBOPY.
["anpBanmveckuii anemeHT Jlanuamsa — Skoowu.

DIIEKTPOABMIKYIIAS CUJIA TATbBAHMYECKOTO 3JIEMEHTA.
N3MepeHne dIEKTpPOIHBIX NOTEHUMUAIOB. Psj  craHgapTHBIX BJIEKTPOAHBIX MOTEHUMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IMOJIOKCHUEM B PAIY HaprDKeHI/II/I

6. VYpasuenue Hepucra.

7. DIeKTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE IPOLIECCHI.
8. OO0benunenHbIl 3akoH Dapazes. Berxos mo Toky.

9.  Koppo3us metaiioB. Kimaccudukanus KOppo3NOHHBIX ITPOIIECCOB.

10. Xwumwuueckas KOppo3us.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

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

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3amuTHBIE TOKPBITHSL.

16. DneKTpOXUMHUYECKUE CITOCOOBI 3aITUTHI OT KOPPO3UH METAJIIIOB.

17. Xumuueckue UCTOUYHUKH TOKA. ['aIbBaHUYECKHI SJIEMEHT.

18. Xwumudeckue UCTOYHUKH TOKA. AKKYMYJISITOPBI.



19. XwuMuuyeckue UCTOUYHUKHU TOKA. TOIUIMBHBIE AJIEMEHTHI.

HNPUIIOKEHHUE 2
7. OueHo4YHbIE CPeACTBA /ISl IPOBeIeHHUs MPOMEKYTOYHOM aTTeCTALMHU
[IpomexxyrouHass — aTTecTalusi MMEET  LEIbI0  ONPEACNIUTh  CTENEHb  JIOCTHUKEHUS
3aIJTAHUPOBAHHBIX PE3YJIHTATOB O0YUEHUS 110 JUCITUILIMHE 32 ONPEACICHHBINA IEPUOT O0YICHHUS.
a) Ilnanupyemblie pe3yJbTaTbl O0Oy4YeHHS! U OLECHOYHbIC CPeACTBA /ISl INPOBEACHUS
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
HUHMKATOpa

Nuaukatop 1oCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

VK-1: Criocoben

OCYIICCTBJISATH IOUCK, KpI/ITI/IIICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IHq)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN noaxoa ajid pCiICHUA MMOCTABJICHHBIX 3a1a4

VK-1.1

AHanusupyeT 3ajady, BBIICISS €€

0a30BbIE COCTAaBJISIOIIHE,
paccMaTpuBacT | npeiaracT
BO3MOJKHBIC ~ BapUaHTBl  PEIICHUS

IMOCTaBJICHHOM 3aJa4u, OOCHUBAasA HUX
JOCTOMHCTBA U HCAJOCTATKH

Ilepeuens meopemuueckux 6onpocos K zauemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKUE IapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSHUS CUCTeMBI. [IepBblil 3aKOH TEPMOJIUHAMUKH.

2. OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

3. DHTaIbOU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.

4. OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.

5. Oneprust [ m66ca. HarpapieHust XMMHUECKUX POLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocTb peakiui U METO/Ibl €€ PEryJIMPOBAHHUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. OHeprus akTUBalMU. AKTUBUPOBAHHBINA KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTalns.

11. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTalns.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOIO PABHOBECHS.

13. Cwmemenue xumudeckoro pasHosecus. [Ipunmun Jle Illarense.

14. PactBopbl. CiocoOb! BbIpa)keHUsI KOHLEHTPAIMK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa 3EKTPOIUTUYECKON Tucconranuu. 3aKoH

pa3basnenus OcTBanb/aa.

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

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YcloBHE OOpa30BaHUS M PacTBOPEHUS
OCaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTA THIPOJIH3a.

20.  Jucnepcuble cucteMsl. Knaccugukanus. Jlnopunbaeie u 1uodoOHbIe KOIIOUIBI.

21.  CTpoeHHe KOJUIOMIHBIX YaCcTHII.

22.  Koarynauus KOJJIOWAHBIX PaCTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBa BemiecTB. Kitaccuukamust OKUCIUTEIHHO-

BOCCTaHOBUTENBHBIX PEAKIUH.
24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIHAI.
25. I"anpBannyeckuii anemenT Jlanmans Sxobu.




Kon
HUHMKATOpa

NHpukatop AoCTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

26. DNEKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. IIpuMeHeHne 351eKTpoun3a.

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. Hamwucarh »JIEKTpOHHBIE YpaBHEHHUS DSJIEKTPOJHBIX IMPOIECCOB, YpaBHEHHE CyMMapHOM
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTpAIUU
MOHOB MeTa/uIoB paBHbL: [Al*]=0,001 mons/i1, [C0?*]=0,1 Momb/1.

2. Hanmucatp MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHs peakiuii tuaponusa comneit: KsPOs; NazSOgy;
ZnCla.

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

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

4. B 2 1 pactBopa ruapokcuna kaibiusa coaepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

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

6. Hamucatp »J€KTpOHHBIC YPaBHEHHUS JJIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYMMAapHOM
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C raibBaHMYECKOTO SJEMEHTa, €CIH KOHIEHTPAlUU
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

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

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

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

9. HamucaTh 5J€KTpPOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJC raapBaHUUYECKOTO AJIEMEHTA, €CJIW KOHIEHTpAaIluu
MIOHOB METAaIIOB paBHbI: [ZNn?"]=0,01 momns/m, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Bombl. [ImoTHOCTE TOTydeHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: (Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTe SJEKTPOHHBIC YPaBHEHHUS DJIEKTPOIHBIX MPOIECCOB, YPaBHEHHE CYMMAapHOMN
TOKOOOpa3yromeil peakiuu, BeIYHCIUTh DJ[C ralibBaHMUYECKOTO AJIEMEHTa, €CIH KOHIEHTPAlUU
FIOHOB MeTalIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Moms/m1.

12. 3aKOHYNTH YpaBHEHUS PEAKIMH, HAIMCAB UX B MOJICKYJISIPHOM U HOHHOM BHJIE:
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NHpukatop AoCTHXKEHUS
KOMIIETEHITNH
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MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJIUHAMUYECKYIO BO3MOKHOCTD MpoTekanus peakiuu CaOw) + 2 Cp) =
= CaCs (v + CO), AHr = 460 x/Ix npu crannapTHeIX ycioBusx. Paccuuraiite Temneparypy Hayaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; 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 TEPMOAUNHAMUYIECKYIO BO3MOKHOCTh TpoTekanus peakimu 2 Cla i + 2 H2O0(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. Harucath ypaBHEHHsI peakinii ruaposin3a B MosiekyasipaoM u nonnoM Buje: CrCls, 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 Bogopoxa 2,1 mone/n, monma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHHUTCS 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/monb K;
S(S02)=248 JTx/monb K.

21. Peaknusa uaer mo ypaBHeHHio: 2 Hx ) + S2 ) = 2 HoSy. HauanpHas KOHICHTparus
BOJIOpOJIa 2 MOJIb/J, cepsl 1,5 Mo/ OnpenenuTe BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKLIUU K
MOMEHTY, Korja 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 cTaHAAapTHHIX YCJIOBUSX. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monbs-K; S(ZnO)= 44 Ix/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 monw/1 SO2?
24. B pactBope optodocdopnoii kuciaotel Maccoit 1200 T u mmotHocThio 1,153 1/Mn copepkutcs
312 r H3POs. Paccumnraiite: ®(H3PO4s); Cwm; Cox; Cm; N(H3PO4) 1 N (H20); T.
YK-1.2 Onpenenser, UWHTEPNPETUPYET U Ilpumepnvle npaxmuyeckue 3a0anus
paHKupyer uHpOPMALIHIO, 1. dns peakunu CHy4 ) + CO2 () = 2 CO () + 2 Hz () onpeaenuTe BO3MOXKHOE HalpaBICHUE
Tpedyemyro JUTS peIeHMsI | CAMOTIPOM3BOJIBHOTO TEUYCHUSI PEaKIUU TMpPH CTAHIAPTHBIX YCIOBHUSAX W TpU  Temreparype T
MTOCTABIICHHOM 3amaun; [ =927°C, ecnm TemoBoit 2 heKT peakuy 10 3aJaHHON TeMIIEpaTyphl He H3MEHUTCA. YKaKHUTE: a)

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

BBIJICTISICTCSl WJIM TIOTJIONIAeTCS DHEPrHs B XOJAE pPEakiuu; 0) MpUYUHY HAWJIEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Bolpa3uTe uepe3 KOHIEHTPALMU PEareéHTOB KOHCTAHThI PABHOBECHS CIEAYIONIUX peaKIui
N2y + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMEHICHUS XUMHUYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIaBJICHUS, €CIIM TEMIIepaTypa IOCTOSHHA.

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

4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NaxSiOs. Cu(NOs)z. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPAaBHEHHs THAPOJIM3Aa COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3omb TuApOKCUIa MarHus noiydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl2 u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHUI] MOJYYEHHOTO 30JI1 W HANMIIUTE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
NPOTEKaHUs peakUuu TMpU CTAaHJAPTHBIX YCIOBUSAX, MHCIONb3ysd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIX MoTeHnuanos HJ + H3PO4s — Jo + H3POs + H20.

7. TlpuBeaute cxeMbl 3JEKTPOJHBIX IPOLECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Kopposun rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHOJAA MPU KOPPO3UU B Kuciod cpeae 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPaBHEHHS 3JIEKTPOJHBIX IMPOLIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE peakIUH, MNpoucxoismeld npu osnekrponuze pactBopa CoSOa,
Boruncnoute QakTuueckoe KOJIWYECTBO MeTaylja, IMOJYYEHHOTO Ha KaToJe IpPU AJIEKTPOJIK3e




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 TPUYMHBI YMEHbBIIIEHHUS BBIX0/1a METAJIJIa 10 CPABHEHUIO C PACUETHBIM.
YK-1.3 I[Ipu  oOpabotke  wHDOPMAIIHU Ilpumepnsle npakmuueckue 3a0anHus:
ornuuaeT  (akTel OT MHEHHH, 1. Onpenenuth ¢ KaKUMHU U3 yKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJCHCTBOBATH PACcTBOP
WHTEpIpETaInH, OLIEHOK, | THAPOKCHIA KaJlus: HOa0BOAopoaHas kuciora, xiopun meau (1), okcun yrimepoma (IV), okcuna
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
cTanaapTHbIX ycnoBusx u temneparype 1100 K. Peakius BoccranoBinenus FesO4: Fe3Ou) +4Cw) =
= 3Feq) +4CO(y

3. Temmneparypubiii kodhdunreHT peakuuu paBeH 2,5. Kak W3MeHHUTCS CKOPOCTh peaklHu: a)
1pu noBblieHnu TemnepaTtypsl oT 60 1o 100°C; 6) npu oxnak1eHUuu peakiMoHHOMU cMecu ot 50 110
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 mnpoxkanMBaHMM METANIMYECKOTO THTaHa oOpasyercss Oeiblii IMOpPOIIOK, KOTOPHIA
pacTBopsieTCsl B KOHLEHTPUPOBAHHOW CEpHOM KHCIOT€ M CIUIaBIsSIeTCs CO IIenouybto. Yto
npezcTaBisieT coboi 3To coennHenre? Hanummre ypaBHEHUs BCeX YKa3aHHBIX peakiuil.

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

7. Kakue BemecTtBa M B KAaKOM KOJMYECTBE BbLAEHATCS npu mnpoxoxaeHun 48250 Ki
aNeKTpuuecTBa yepe3 pactBop xiuopuna mapranua (l1)? CoctaBbTe cxemy 3J€KTpOJIM3a 3TOTO
pacTBopa.

8. AmoMuHHUIA ckienad ¢ Menpto. Kakoil u3 MeTamioB OyJaeT KOppOAUPOBaTh B Cpelie CEpHOM
KHUCJIOTHI M aTMoc(epe BiIakHOT0 Bo3ayxa? CocTaBbTe CXEMBbI AEKTPOXUMHUUYECKON KOPPO3HH.

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

00pabOTKy TOJYYEHHBIX JaHHBIX C HCIOJb30BAHHEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabTaThl ONTOB MPEACTaBUTh B BUJIE TaOIUIBI 1.

Tab6muna 1

‘ Howmep ‘ O6Bem, M ‘KOHHeHTpaHI/ISI ‘ Bpewms ‘ CKopocTh ‘
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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 PEAKIIUU OT KOHIICHTPAIIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu abcuucc koHneHTpanuioo NaxS;0Os, a Ha ocu opAMHAT —

CKOPOCTh PEaKIHH.

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




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

[IpomexyTouHass arTecTalusi MO JAUCHUIUIMHE «XUMHUS» BKIIOYACT TEOPETUUYECKUE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIONTUMUCS 3HAHWUM, U MPAKTUICCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, IPOBOIUTCS B opMme
3ayeTa.

3aueT Mo JAHHOW UCUUIUIMHE MPOBOIUTCS B yCTHOH dopMme mo Ouieram, KaKIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIPOCA U OJIHO IIPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIHMICS JIEMOHCTPUPYET MOPOTOBBI YpOBEHH CHOPMHPOBAHHOCTHU
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEpONPUATUN OMYCKAIOTCS OIIMOKH, IPOSBIIAETCS
OTCYTCTBUC OTHACJIBHBIX 3H3,HPII7[, yMeHHﬁ, HAaBBIKOB, OGy‘-IElIOIJ.IPIfICSI HUCIBITHIBACT 3HAYUTCIBHBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMHU IPU X IEPEHOCE HAa HOBBIC CUTYAIUH;

«HE 3aUTEHO» - 00YYaIOIIMKCA HE MOXET MO0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEICHUS
U o0bsicHeHUS uHPOpPMAIMU, HE MOXET IOKa3aTh HHTEIJICKTyajJbHble HABBIKU pEIICHUs
MIPOCTHIX 3a7a4.
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