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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH
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3aB. kadempoii H.JL MGI[}IHI/IK

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucuumimrnaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

Oprannueckast XuMHst

dusznyeckas XuMus

DKOJIOTUs

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHHILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001a/1aTh CIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

VYK-1 Cnoco0eH oCyIecTBIATh NOUCK, KPUTUUECKUH aHATU3 U CUHTE3 UHPOPMALMHU, TPUMEHSTh
CUCTEMHBIH [10IX0/1 JIJIsl peIlIEHUs] TIOCTaBJICHHBIX 3aa4

YK-1.1 AHanu3upyer 3a1auy, BblAENss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeliaraéT BO3MOJKHBIE BAapUaHThl PEIICHUs IIOCTABJIECHHOM 3aauu,
OLICHUBAs X JOCTOMHCTBA U HEAOCTATKHU

YK-1.2 Ornpenenser, UHTEPIPETUPYET U paHKUPYET HHOpMAIHIO, TPEOYEMYIO 1JIs
pellleHus TMOCTaBIEHHOW 3aJaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
pa3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 IIpu  oOpabGotke wuHpOpManuu omIM4YaeT (GakTel OT  MHEHHH,
UHTEpIpETani, OIIEHOK, (POPMHUPYET COOCTBEHHBIE MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOM BBIBOJIBI U TOUKY 3PEHHUS




HHUCIIC:

4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTILTHHBI (MOIYJIs1)
OO0mas TpyJI0eMKOCTh JUCIMIUIMHBI COCTaBiseT 3 3aueTHbIX eawHuI] 108 akanm. yacoB, B TOM

— KOHTaKTHas pabora — 55,9 akaj. 4acos:

— ayauTopHas — 54 akajl. 4acos;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
N KOHTAKTHasi paboTa E £ dopMa TeKyIIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paspen/ Tema g ( ! : = E CaMOCTOSITEIILHON Kon
= ) YCIIEBa€MOCTHU U
JIUCITUTUTAHBI 5 g © . | xomnerenun
@) g £ padoThI TIPOMEKYTOYHOMH
nab. |mpakrt.| s Q3
Jlex. 23 aTTecTaluu
3aH. | 3aH. |Q 9
- oopmieHHE
oT4era 1o
nabopatopHoOn
aboTe;
p ’ 3amura
~ permerue nabopaTopHO
JIOMAaIIHEr o f&mi VK-1.1,
1. XumMundeckas TepMOAMHAMHKA 6 | 421 10 3amanns Ne 1; P ) VK-1.2,
) JlomarnHee VK-1.3
3amanue Ne 1. '
CaMOCTOSITEIIBHOE
TectupoBanue.
U3y4YeHHE
yueOHOM U
Hay4YHOMH
JIUTEPATYPHI.
- oopmieHHE
oT4eTa 1o
nmabopaTopHOit
aboTe;
p ’ 3amura
~ petuierye nabopaTopHO
JIOMAaIIHEro 5 60T]l>31 VK-1.1,
2. XuMmuyeckass KHHETHKA 1 6 2 10 3agaHus Ne 2; P i VK-1.2,
JlomarniHee VK-1.3
3amanue Ne 2, '
CaMOCTOSITEIILHOE
TectupoBanue.
H3yUCHHE
yueOHOI U
Hay4YHOU
JIUTEPATYPHI.
- oopmieHHE
oT4eTa 1o
71a00paTOpHOI
adore;
p ’ 3amuTa
- permierue nmabopaTtopHoOi
JIOMAIIIHETO :60“13] YK-1.1,
3. PactBopsr 8 | 4121 10 3aganus Ne 3; P ) YK-1.2,
JomaniHee VK-1.3
3aganue Ne 3. '
CaMOCTOSITEIILHOE
TectupoBanue
H3y4YeHHe
yueOHOH U
Hay4YHOU
JIUTEPATYPHI.




- oopmieHHE

OTYeTa 10
nabopaTtopHoOr
pa6-0 © naG?)a];lsz)Taﬂoﬁ YK-11,
4. JlucriepcHBbIEC CHCTEMBI 4 2 8 patop VK-1.2,
CaMOCTOSITEIIBHOE paboTsl. VK-13
U3y4YCHUE TectupoBaHue. '
yueOHOW U
Hay4YHOU
JIUTEPATYPHI.
- opopmieHue
OTYETA 10
1abopaToOpHOI
padore; 3amura
- pelieHue .
nabopaTopHO
5.OKHUCIUTEIEHO-BOCCTAHOBUTEIBHEIE AOMAIIHETO padoThI YK-11,
) 4 2 4,1 3aganus Ne 4; ) VK-1.2,
MIPOLIECCHI Jomarminee
- VK-1.3
3amanne Ne 4,
CaMOCTOSITCIIBHOE
Tectuposanue.
H3yUCHHE
y4eOHOH U
HayqIHOU
JIUTEPaTyphI.
- oopmiieHne
OTYETA 10
1a00paTOpHOI
padore; 3ammura
~ peltenHe nabopatopHoi
JIOMAILHETO 560“1:1 VK-1.1,
6. DIEKTPOXMMHUYECKUE CUCTEMBI 8 | 421 10 3amanug Ne 5; P ) VK-1.2,
JlomanrHee
- VK-1.3
3amanne Ne 5.
CaMOCTOSITCIIBHOE
Tectuposanue.
H3yUCHHE
y4eOHOH
HAay4YHOU
JITEPaATypPhI.
HWroro no pazneny 36 [18/61 52,1
Hroro 3a cemectp 36 |18/61 52,1 3a4éT
Wrtoro no aucuuriinHe 36 |18/61 52,1 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJarouuxcst JoMKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2021). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIHA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : IIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

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

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : IIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
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 obOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : ANEeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



http://znanium.com/bookread2.php?book=421658
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Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
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6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
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INPUJIOKEHUE 1

6. YueOHO-MeTOaUYECKOEe oOfecliedueHHe CaMOCTOATEJIbHOH PadoThI
00yUYaIoIINXCA

CaMocrosTenbHass pabora oOydJaromuxcs IOApA3esieTcss Ha ayJuTOPHYIO, KOTOpas
MIPOMCXOJUT KaK BO BPEMs JIAOOPATOPHBIX 3aHATHUN, TaK M HA TUTAHOBBIX KOHCYJbTAIlUSAX, M HA
BHEAYJIUTOPHYIO, MPOMCXOMASIIYI0 BO BpPEMS IOJIIOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENIbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KAXJAOMY pa3einy JUCIUIUIUHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOrO IOHMMAaHHWsS H3YYCHHOTro MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJWH WJIM HECKOJIBKO NpPaBHIbHBIX. OOpaOoTKa pe3ysbTaTOB OCYHISCTBISICTCS IyTeM
COITOCTABJICHUS TOJIYYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OYEHb OBICTPO. MaKCHMaIbHOES
KOJIMYECTBO 0AJLIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEeMaTHYeCKHMX TECTOBBIX 3a/IaHUI IS TEKYIIEro KOHTPOJIs
XumMuveckasi TepMOJTAHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUIl OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cuUcmeMd O3HAYAeT:
a) HCXOIHbIE PeareHThI
0) MPOAYKTHl XUMHUYECKOU peaKIuu
B) PpEaKIMOHHBIN COCYl
I) HCXOJHBIE PEareHThl U MPOIYKThl PEaKIINU
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEaKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJICHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

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

CuO () + C (rpagur) = CU (o + CO (), mormotunock 22 /K TENIOTHI.

DHrtanenus o0pa3zoBaHus okcuaa menu ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Husa peakum  NiO ) + C (pagum = Ni @ + CO (. Onpeznenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAaKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U Ipu TemnepaTtype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType
627°Cu TeMieparypy Hayaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCs SHTPONHSI IIPHU Pa3IOKEHUU KapOoHaTa KabIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. Mannas peakius: 2KClOs (tg) —2KCl (15)+30; (1), AH<O MoxkeT caMonpon3BOIBHO IPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMUYECKash KHHETHKA: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3 aHHUS
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oamna.

Tecer Ne 1

1. Paznen XuMuM, U3y4arolMi CKOPOCTU U MEXaHU3Mbl XMMUUYECKHX pEaKIUi, Ha3bIBaeTCs
a) XUMHAYecKas TEpMOIMHAMHKA
0) TEpPMOXUMHS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) U3MEHEHHUE KOJINYEeCTBA BEILIECTBA PEAareHTOB (MU MPOAYKTOB) PEAKLIMH B €IUHUILY BPEMEHH B
enuHUIe 0o0BeMa
B) KOJIMUECTBO BEILIECTBA NMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAaHHUS PEaKLIUU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakinu?
a) MOIb 1 ¢
0) 6e3pa3zmepHas BETMYMHA
B) MOJIb” C
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLnui?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIHOHHOTO cocy/a
5. CocTosiHMEe XUMHUYECKOT0 paBHOBECHSI 0OPaTUMBIX IIPOILIECCOB KOJTMYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) SHEpruei aKTUBU3AIUN
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 1t ckopoctu peakuuu 4 NO ) + 6 H O =4 NH3 () + 5 O, ()
a) V = k[NO]"[H,0] 6) V = k[NH3][O;] B) V = k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?



a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D] / [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro A (deKTa peakiuu?

a) 1 tE .
4
0)2 2
v
B) 3 7'y
’/ 1 3
— A\

v

XOJI PEaKINK

9. Yrto MOXHO CKa3aTh O PEeaKIu, U300paKEHHOW Ha JUarpaMme K Bompocy 87

a) 9K30TepMHUYECKasl PEaKIIHs

0) SHIOTEepMHUUECKAs PEeaKIUs

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

a) IPU IOHWYKCHUH TeMIIepaTyphbl

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jina peaxkuuu Cy + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIHsI BOJOPOa paBHa 1,2 MoJb/1. BEIUKUCINTE HCXOIHYIO KOHIIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3aJaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE M IIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, JIEBATOE U IECATOE — B

0,5 6anna.

Tect Nel

1. Ins ypaBuenus peaxkiun Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE
1) 2K* + SO, = K,S04
2) Cu®* + S0, +2K* + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins momasnienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 106aBUTH CONAHYIO KHCIOTY
2) n100aBUTH IIEI0Yb
3) pa3baBUTH PacTBOP BOJIOU
4) TOBBICHTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpE, MPUTOTOBJICHHBIM H3 THAPOCYIb(ara KalblMs W BOJBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTMCCOIMAIINKA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopuMmocTs Okcanara cepebpa passa 3,27-107° r/ 100r H,O. Omnpenenute MpoH3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31:10°°

7. MaccoBas 10J1sl paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBa K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) xJopuI Kaublus

4) MaprasioBas KUCJIOTa
9. U3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh IIEIOYHYIO WM KHCIYIO Cpemdy.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Boswt ipu 25°C cocraBisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olleHHBaroTcA B 1 Oaiut; IIsITOE M 1IeCTOE 3a0aHusl - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUJIHBIX CUCTEM

1) wmenbe 1 HM

2)  o6ombme 100 M

3) or 1 uM g0 100 aM
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
MIOJIOYKUTEILHBIN 3apsi?

1) KaTuOHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. Jlast Kakoro 3IIEKTPOJIHMTA TOPOT KOAryJIsluy KOJUIOUIA C MOJI0KUTEIBHO 3apsHKEHHON YacTHIICH
JIOJKECH ObITh HANMEHBIINM?

1) xmopun Kajwus

2) cynbdar Kanus

3) oprodocdar xamus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xmopun xenesa (111)

2) Bojma

3)  THAPOKCHI Kalus
5. IIpm B3aumopneiictBuu 20 mu 0,001H nutpara cBunma (II) ¢ 10 mun 0,02H cynbdara xamus
oOpasyercst 305b cynab(dara cBuHma (I1). K kakomy aiekTpoay AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (hasbl MpH NIEeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PaBHOBECHS



2) K Karomy

3) kaHomy
6. B nBe ko061 HamuTO 10 50 MII 307151 THAPOKCH A kene3a. [t Toro 4ToObl BEI3BATh KOATYIISIUIO
3011 ToTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopunaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. BeraucauTe mopor KoaryJsiui Kaxaoro dJIEKTPOJIUTA.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IMpOoLECChI»: IMEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATEIIBbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponoplinoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCATCS ...
1)  Mertawibl, BOAOPO, YIIEPOI
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MePHOIUUSCKON CHCTEMbI
5. CreneHn OKHCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/a COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpesie, BOCCTaHaBINBAETCA 1O ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  okcuaa mapranmna (1) MnO
7. B peakumu, npotekaromieii mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuro
MIOJIBEPTAIOTCS CIICTYIOIIUE YIIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B PeaKkIiy, TPUBEICHHON B Bonpoce Ne 7 paBHa ...

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

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOC M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6asut; TpeThe U ueTBepTOoe 3amanus— B 1,5 6ana; mectoe u cenpbMoe — B 2 Oaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Kinaneiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranpBanuyeckoro siaementa Mg|IMgSO,||CuSO,Cu npu craHmapTHBIX
YCIIOBUSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxue nponykTel 00pa3yroTcsi Ha KaToJIe MPH AJIEKTPOIIU3€E pacTBOpa HUTpaTa cepedpa?

1) BOJOPOT

2) cepedpo

3) a30THas KUCIIOTa

4) KHCJIOPOJI
4, VYkaxuTe cymMmy KOXQQHUIMCHTOB B YpaBHEHHUH JICKTpOJM3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIM  MpOTeKaeT
CaMOTIPOHM3BOJILHO B IIPSIMOM HarpaBJIeHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbunciute Maccy LMHKA, MOJIYYEHHOTO TMPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIH
npoBoAIK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:107

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenuTe cxeMbl HSJIEKTPOAHBIX MPOIECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOPPO3uH rajbBaHomnapbl Zn|Mg B cepHOkucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BHeayquTopHas caMOCTOsITe/IbHAST paboTa OOYJaroIUXCst OCYIIECTBIISCTCS B BUJIC M3YYCHUS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi MaTepuaia; ohOPMIICHUS OTYETOB MO
n1a00paTOPHBIM paboTaM U BBITIOJHECHHUS JIOMAITHUX 3aaHUH.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi VIS BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1
no teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)

B nomarHem 3amanuu o teMe «XuMudeckas TepMOJUHAMUKAY: TIepBast 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaplICHHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIUHU MPU CTAaHJIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 0C,
eclii TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pEakiuu; O) MPUYMHY HANWJACHHOTO HM3MEHEHHUS HHTPOIIUU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJAPTHBIMHU TEIUIOTaMH OOpa30BaHUs pearupyronux pemecTB. CKOIbKO TETUIOTHI BBIACIUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPABHEHUSM PACCUUTANTE TETIOBOM 2((DHEKT peaKIuu:
Hypy + COz)=CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp ® T 24 0)) = H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

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

3amaya Nel
Peaknus nporekaer no ypasHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbko pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOPaTHOM peaKIuy, €CIU YBEIMYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBAa BCTYNAeT B peakuuio 3a 20MuH.
Paccuwnraiite BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKITUIO IPU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKoIbKo pas H3MEHHTCs
IIPH 3TOM CKOPOCTh PEaKIH?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMU UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnoi cucrtemsl: CO ) + HoO y = CO2 (7 + Hy () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute uepes3 KOHIIEHTpAIMH PeareHTOB KOHCTAHTHI PAaBHOBECHS! CIEAYIONIUX PEaKIIUii:

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

YKakuTe HanpaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IPU MOHMKCHUU
TEMIIEPATyphl, ©CIM JaBJICHHE ITOCTOSHHO, O) TPH TIOBBINICHWU JAaBJICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanum 1mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3ajadd
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3amaua Nel

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

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PAaCTBOPE.

3agaya Ne2

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

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

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

3amaya NeS

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

3amaua Neb

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

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

B nomamaem 3aganuu mo teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIE MTPOIIECCHI»: TTEpBas 3a1a4a
orieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.

3amayga Nel

[Tonbepute KOA(PPUIMEHTHI B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe ANEKTPOJABIKYIIYIO CHJIy U OMPEISIUTE HANpPaBICHUE CaMOIPOU3BOJIBHOTO
MpPOTEKaHUs  MEepBOM  peakluud MNpU  CTAHAAPTHBIX  YCJIOBUAX,  HUCIONB3YyS  3HAUYECHHS
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX MTOTEHIIHAIOB:

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNO3; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + NaS$,05+ NaOH —

Bi.O; + C —



Mg + HNO3 (pae) —

3amaua Ne3

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

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

B nmomamnem 3amaHuu 1o TeMe «DJIEKTPOXUMUYECKUE CUCTEMBDy: IepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yromiel peakiuu, MpoTeKarolell mnpu padoTe TralbBaHHMUECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, mpu KoTopoi 3/IC raapBaHUYECKOTr0 JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MIPOTEKAIOIIUX [IPH DIIEKTPOXUMHUYECKOH Koppo3uu raapBanonapbl Co/Ni: a) B kucinoii cpene; 6) BO
BJIQYKHOM BO3/yXe€.

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

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YpPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPAaBHEHHUE PEaKIUU, IPOUCXOISIIEH TP JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

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

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

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

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

Buytpennss sueprus. Pabota. Termnora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

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

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DHrpomus Kak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHue caMOnpou3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLIUH.

ook~ wdE



KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»

1.  Xwumnueckas kuHeTuka. CKOPOCTb XUMHUUECKON PEAKIIMKU U METOJIbI €€ PETyIUPOBaHUS.
2.  BiusHue KOHIIEHTpALUU Ha CKOPOCTh XUMUYECKOH peakiiu (3aKOH JeHCTBYIOIUX Mace).
3.  BumsHue Temmneparypsl Ha CKOPOCTh XUMHUECKOM peakmuu. [Ipasuno Bant — [N'odda.
4.  Teopust akTUBHBIX CTOJIKHOBEHUN AppeHHyca.
5.  DHeprus akTUBalUU. Y paBHEHUE AppeHHycCa.
6. Teopus nmepexoHOr0 KOMILJIEKCA. JHEpreTUdYecKasi JuarpaMma.
7.  Kpusas Makcsemia — bonbiimana. JHepreTudeckuii 6apbep.
8.  Karanuruueckue CUCTEMBI.
9.  BuusHHe KaTanM3aTopa Ha CKOPOCTh XUMUYECKOHN PEaKIIHH.
10. T'oMOreHHBIN ¥ reTepOreHHbIN KaTaaus.
11. KonebaTenbHbIe peaKiiu.
12. Xumwuueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHSI.
14. Cwmemenue xummudeckoro paBHosecus. [Ipunnumn Jle-1llarennbe.
15. BnwusHME KOHLEHTpPALIMH, 1aBJIECHUS U TEMIIEPATypBhI.
16. ®da3oBbiec paBHOBECHS.
17. ®a3oBble 1uarpaMMsbl ISl OJTHOKOMIIOHEHTHBIX CUCTEM.
KonTtposbHbie Bonpockl 1o Teme «PacTBopbn»

1.  Ilousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.
2. PactBopbl. CnocoObl BbIpaKe€HUS KOHIEHTPAIMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpALUs, MOJISIPHAs KOHLIEHTPALlKUs SKBUBAJIEHTA, MOJIbHASI 10JIs1, TUTP).
3.  KomnuratuBHble cBOHCTBa pacTBOPOB. M neanbHbli pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30ymuinockonn4eckuii 1 KpUOCKOIINYECKUI).
5. Ocmoc. OcmoTHueckoe aaBiaeHne. Cxema ocMOMeTpa.
6. KucI0THO-OCHOBHBIC B3aUMOJICHCTBUS BEIICCTB.
7. HonHasg Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOXKEHUS TEOPUU
AppeHnyca.
8.  Jluccommanus KHCIOT, OCHOBaHMM M COJeH ¢ TOYKM 3pEHUsT HMOHHOW TeopuM AppeHHuyca
(mpumepsr).
9.  Crenens nuccormanuu. CHiIbHbIE U c1a0ble JIEKTPOJIUTHI.
10. ducconmanus cnadbix anekTponnToB. KoHcTaHTa AMCcOnMaIium.
11. 3akon pazbaBnenust OcTBanpaa.
12. Peakiuu mOHHOr0 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIad0To
AIEKTPOJINTA, OCAJIKA U raza).
13. TIpousBeneHnEe paCTBOPHUMOCTH.
14. HonHoe mpou3sBeeHre Bobl. BOIOpOIHBIN U IHIPOKCUIIBHBIN MTOKa3aTeH .
15. Tmaponus cosneii. Tumbl ruapOIN3a CONCH.
16. KonuyecTBeHHbBIE XapaKTEPUCTUKU MIPOIIEcca THAPOIIN3A.
17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOIIN3A.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»
1. Tereporenusie cmecH. [[ucrepcHbie CUCTEMBI.
2. JlucnepcHocts. Knaccupukanuu TuCepcHbIX CUCTEM.
3. Kommoumnasie pactBopsl. JInoduibHbIe 1 THO0()OOHBIE KOIITOUIHI.
4.  CnocoObl MoTy4eHHs KOJUIOUIHBIX PACTBOPOB.
5.  CrpoeHune KOJJIOUIHBIX YaCTHI.
6. IIpaBuno @asmuca — [leckona.
7.  YCTOWYMBOCTH KOJUIOUIHBIX cucTeM. CTaOuUIn3aTopshl.
8.  Koarymsauus 1uopuibHbIX U IHOPOOHBIX KOJIJIOUIOB.



10.
11.
12.
13.

NN E

arLONOE

CenumeHTaIMs KOJUIOUIOB.

Koarynsuust KoJTOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
ITpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
Orntuyueckre CBOMCTBA KOJUTOMAHBIX PAaCTBOPOB.
DNeKTpUUecKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHbie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoieccbn

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTEBHO-BOCCTAHOBUTEBHBIX Peakuid (IpuUMepHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIHAIL.

VYpasuenue HepHcra.

CocraBieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

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

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpPOXUMUYECKHUX MTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HAa TPaHULIEC pa3esa «METalll — paCTBOP».
I"anpBannveckuii anemMeHT Jlanusmsa — SIkoou.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3MepeHne >IEKTpPOIHBIX NOTEHUHUAIOB. Psa  CTaHAAPTHBIX AIEKTPOAHBIX IMOTECHIMAJIOB.

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

6. VYpasuenue Heprcra.

7. DIexTpoiu3 paclijaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOLECCHI.
8.  OObenunHeHHsbI 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus merainos. Kiaccudukanust KOppo3HOHHBIX IPOILIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnekTpoxumuueckass KOppo3us. AHOAHOE OKHCIEHHE MeTalljla U KaTOJIHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. TIpumepsl KOppo3uu B KHCIION cpesie U aTMOc(hepHOit KOppo3uu.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUYECKHE CIIOCOObI 3alIUThl OT KOPPO3UU METAIJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBAHUYECKUI HIIEMEHT.

18. Xumuueckue UCTOUHUKHU TOKA. AKKYMYJISTOPBHI.

19.

XUMHYeCKHEe HCTOYHHUKHN TOKa. TOIUITMBHBIE DJIEMEHTEI.



INPUJIOKEHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTecranuia UMECT LI CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUTAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 OTPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3y/JbTaTbl O0y4YeHHSI U OLIEHOYHbIE CpeACTBAa /Jsl NPOBeIeHHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN moaAXod AJid pCuICHUM A IMOCTABJICHHBIX 3aJia4q

VK-1.1

AHanu3upyeT 3a7ady, BBIICISS e€e

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.
OHepreTuka XMMHUYECKHUX IPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.
Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckas kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KOHCTaHTa XUMHUECKOTO paBHOBECHS.

RBEO0oNT oMW

-
no

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.
14.  PactBopsl. CriocoOBI BBIpaXKEeHUsI KOHLIEHTPAI[MH PACTBOPOB.
15.  PactBops! 3nekTponuToB. CTENeHb U KOHCTAHTA 3JEKTPOIUTUYECKON JAUCCOLUAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KUCIOT, OCHOBAHUH, cosieil. AM(pOTEpHbIE FINEKTPOIHUTHI.

17. PactBopumMocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctembl. Knaccuduxanus. Jlnopunbabie 1 1M0POOHBIE KOJUTOUIBI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarymsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa BEIECTB. Knaccudukanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DIEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapaies. DIEKTPOIHBIA TOTSHIIAA.
25. IManpBarmveckwmii amement Jlannamsa Axkoou.
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KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

27. DNeKTponan3. AHOJHBIA M KaTOAHBIA IPOLIECCHI MPU 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoOb! 3aUThl METAJUIOB OT KOPPO3UH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HanucaTh 53JIEKTpOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
1OHOB MeTaiuioB pasHs: [AlI**]=0,001 mounb/i1, [Co%*]=0,1 Mous/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid ruaponusa coneit: KsPOy; NaySOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

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

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIYUCIUTh DJ[C raJlbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUS peakliiii, HAaKCaB UX B MOJIEKYJIIPHOW U MOHHOH Qopmax:

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

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIIApHOM U HOHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hammcatrs 57I€KTpOHHBIE YpPaBHEHMsI DJIEKTPOJHBIX MPOIIECCOB, YpaBHEHHWE CyMMapHOMU
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Bogsl. [I1OTHOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIL(SO4)3) 1 N (H20); T.

11. Hanmmcath 51€KTPOHHBIE YPaBHEHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKOHYNTH YpaBHEHHUS pEaKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecmun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/mons-K; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINNA:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Onpeenute TEPMOANHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly (i + 2 H,O(y =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecaun S(Clp)=223 [Ix/mons K; S(H,0)=189 [x/mons'K; S(HClH= 187]1x/momnbK;
S(02)=205 JTxx/momas-K.

16. Harucatp ypaBHEHHsI peakiliii ruaposm3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
KoCr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius nporekaer no ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CkOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopriu 160 r xnopuna xenesa (I1I). [ImoTHOCTH MoNydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenurte TEPMOJMHAMHUECKYIO BO3MOMKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX yCI0BHsAX. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monbK.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HaSry. HauanpHas KoHLEHTpanys Bogopoaa
2 monb/1, cepsl 1,5 Moinb/n1. OnpenenuTe Bo CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTaHgapTHBIX yclnoBusX. PaccuuTaiite TemmepaTypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOTHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObutH
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paBusbl 1,8 Mosb/m SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochoproii kuciaotsl Macco 1200 r u rutotHOCTRIO 1,153 1/M1 comepxutes 312
r H3PO,. Paccunraiite: @(H3POy); Cyp; Cox; Cmy N(H3PO4) u N (H2O); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy ) onpeaennute BO3MOKHOE HalpaBICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MIOCTABIICHHOM 3a/auu; | €M TEIUIOBOM 3¢ @deKT peakuuu 10 3aJaHHOM TeMIEepaTypbl HE H3MEHUTCS. YKaXKuTe: a)

OCYILIECTBIISIET MOMCK HMH(OpMauu
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE Peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) MPH MOHMKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs nis npurorosienus 2 11 0,25M pactopa?

4. Kakue wu3 cruepyromux cosed moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy M ONPEIEIUTE HAlpaBICHHE CaMOIPOU3BOIBHOIO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTOB3Ys 3Ha4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MPOTEKAIOIINX MPH dJICKTPOXUMHUYECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocraBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS HJIEKTPOAHBIX MPOIECCOB (aHOJ MHEPTHBINA) M
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOISIICH MpH deKkTposm3e pactBopa CoSO4 Brramcnure
(akTHYeCKOe KOJMYECTBO MeTaiula, NoiydeHHoro Ha katoxe npu aiektpoimnse Co(NOs),, ecin
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WHNKATOpa KOMITCTCHIHI
AJIEKTPOJIU3 TMPOBOJAMIM B TeueHHMHM | 4. Beixom Meraimia mo TOKy coctaBuil 85%. Ykaxure
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
UHTEpIIpETALNH, OLICHOK, | rupokcna Kainus: MoJoBoJopoaHas kuciota, xjuopua meau (ll), okenn yrnepona (1V), oxenp
dhopmupyet coobctBeHHbie MHeHUs | | cBuHIA (Il), ruapokcua amroMuHus, THIAPOKCUI aMMOHHUsA. COCTaBbT€ YpPaBHEHHS BO3MOKHBIX
CYXJCHHsI, apryMEHTHUPYET CBOH | PEaKIMi B MOJEKYISIPHONH U HOHHO-MOJICKYJISIPHOH (hopMax.

BbIBOJZIbI 1 TOUKY 3PCHUA

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJEHMsI okcuia xene3a FezOs yriepogom mpu
cTaHapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHblif K03(hHUIIMEHT peaku paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKINH: ) IPH
noBbIlIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHUuEe KOHCTAHTHI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MPOIYyKTOB
pEaKIMH.

5. Ilpm mnpoKaJMBaHUHM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii TOPOMIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAHHON CEpHOM KHUCIOT€ M CIUIABISETCs €O IIerao4bto. YTo
npecTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peakiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BBIICIATCA INpH mnpoxoxiaeHun 48250 Kn
aJeKTpUYecTBa 4epe3 pactBop xiyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTpOJU3a ITOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUYECKON KOPPO3UH.

9. IIpoBecTu aHanu3 BAUSHUS KOHIIEHTPAI[MM HA CKOPOCTh XUMHUUYECKOM peakiuu
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Taomuma 1
CKopocTh |

| Homep | O0beM, M | Konnentpauus | Bpems |




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UHIMKAaTOpa KOMIIETEHIMH
OIIbITa Na,S,03 H,O H,SO, Na,S,03, 10° | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
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 TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHI[EHTPAIIMK THOCY/Ib(aTa HATpusl.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUN, ¥ TIPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIIIUNCS JEMOHCTPHPYET MOPOTOBBIA YpPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32a4TeHO0» - 00yUaIOIIMICSI HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U 00BbsICHeHHsI HH(OPMALIUY, HE MOXKET ITOKa3aTh MHTEIUICKTYalbHbIE HABBIKH PEIICHUS TPOCTHIX
3azad.



