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JIMcT akTyanu3anum padoueii mporpaMMal

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

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

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

IIporokomor 20 1. Ne

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




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
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucunmmnaa XuMus BXOJUT B 00s3aTENbYI0 YacTh y4eOHOro ImjiaHa oOpa3oBaTeNbHOM
IIPOrpaMMBl.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLHUIUINH/ IPAKTUK:

3HaHUs, yMEHUS U BIaJEHUs, CHOPMHUPOBAHHBIE B PE3yjbTaTe IMOJYYCHHsI CPEAHEro
(ToTHOT0) 001IIEero 00Pa30BaHUS IO TUCITUTUTMHAM « X AMUSD».

3HaHus (YMEHUs, BJIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/TIPAKTHK:

be3zonacHOCTb )KU3HEAEATENbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJabTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHUMHA» OOYyYaroLUiics OJIKEH
00J1aaTh CIEAYIOIINMHI KOMIETCHIMSIMH:

KOI[ HHIUKATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CrocoGeH CTaBUTh M pellaTh WHXEHEPHbIE M HAYYHO-TEXHUYECKHE 3amauu B cdepe
CBOEH MNpOQecCHOHANBHON JEATENIbHOCTM M HOBBIX MEXIMCUMIIMHAPHBIX HaIlpaBJIEHUN ¢
MICII0JIb30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTUYECKUX M TEXHOJIOTHYECKUX MOJIETIEH;

OIIK-1.1 Hcrnonb3yeT 3aKOHBI M METOJbl MATEMATHKH, €CTECTBEHHBIX HAYyK IIpU
peleHnu npodeccuoHalIbHbIX 3a7au

OIIK-1.2 [TpuMeHsieT U HCTIONIB3YEeT COBPEMEHHBIE MaTepHallbl M 3JIEMEHTHYIO0 0azy
Y3J10B, JIeTaJCH ¥ IPHUBOIOB MAIINH

OIIK-1.3 IIpumeHsieT MeTOIbI IPOEKTUPOBAHUS U pacyeTa IeTajleH U y3J10B MalluH

OIIK-1.4 [ToHnMaeT KOHCTPYKLHUIO TEXHHUYECKOro OO0BEKTa IO  YepTexy,
JEMOHCTPUPYET TIEPBUYHBIC HABBIKM BBIINOJHEHUS KOHCTPYKTOPCKOU
JOKYMEHTaluu Ha ocHoBe cTannapToB ECK/]




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas paboTa — 55 akaj. 4acos:
— ayauTopHas — 54 akaj. 4acos;

— BHeayuTopHas — 1 akaj. 4acos;

— caMmocTosTeIbHas paboTa — 53 akajl. 4acoB;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | KoHTakTHAA pabora E = dopma TeKyLero
= s X Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ B A N P Kox
S 3 ©f camocrosaTenbHOM | ycreBaeMocTu U
JIACIMTUTHHBI 5 E « ., | KOMIeTeHIH
O 2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpaKT. z'9 aTTecTalyy
3aH. 3aH. O &
1. Pazgen Xumus
CaMOCTOSITENBHOE OIK-1.1
H3yueHHe yueOHOM 3amura OIK- 1'2’
1.1 Xumuaeckast TepMOAMHAMUKA 4 6/21 1 HAy4IHOH KOHTPOJIBHON OHK-ll 3’
JIUTEPATYPHI; pabdoTsl OHK-ll 4’
- perieHue '
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENBHOE
n3ydeHue yaeOHoi OIIK-1.1
e yHen 3amura '
U Hay4yHOH N OIIK-1.2,
1.2 Xumuueckast KHHETHKA 2 6/21 6 KOHTPOJIBHOM
JATEPaTypPHI; AGOTLI OIIK-1.3,
1 - peleHue p ’ OIIK-1.4
KOHTPOJIBHOM
paboTHI.
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
padore; 3amuTa
- pelieHue H . OIlK-1.1,
KOHTPOJIbHON 1abopatopHoii OIIK-1.2
1.3P 4 21 . o
3 PactBopsl 8/ 8 pabots! pi?)?{zfgoii?g;a OITK-1.3,
- I1K-1.4
paboThL. 0
CaMOCTOSITENBbHOE
n3y4YeHne yaeOHoi
U Hay4yHOH
JUTEPATYPHI




- pemeHne

KOHTPOJIBHOM
paboTsr; OIIK-1.1,
i 3ammura OIK-1.2
1.4 [TucniepcHbIE CUCTEMBI 2 6/41 2 CAMOCTOSTEIBHOE KOH”;I%(())J;E—IOI/I OIK-1.3,
n3yueHue yueOHoi p ’ OIlK-1.4
Y HAYIHOH
JIUTEPATYPBI.
- perieHne
KOHTPOJIBHON :
15 paboTsr; 3amura OlLIK-1.1,
. OIIK-1.2,
OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIC 2 421 20 - KOHTPOJIBHOM OINK-1.3
MPOLIECCHI caMocTOsTeNbHOE paboThI. OIK-1.4
n3ydeHue yueOHoi
Y HAYIHOH
JIUTEPATYPBI.
- oopmieHHE
oT4YeTa Mo
nabopatopHoOn
padore; 3amuTa
- pelieHHe - . OIIK-1.1,
KOHTPOJIBHOM naGopatopHoi OIIK-1.2,
1.6 DneKTpOXUMHUYECKUE CUCTEMBI 4 6/2,41 8 paBOTHL; piggzbléiifgga OITIK-1.3,
- 4 OITK-1.4
paboTsl.
CaMOCTOSTENbHOE
H3yueHHe yueOHOM
U Hay4HOH
JUTEPATYPEI.
Hroro no pazaeny 18 |36/14,41 53
Hroro 3a cemectp 18 |(36/14,41 50 3a4éT
Hroro no aucnumninuae 18 36/14,4 53 3a4er

)4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce npenopaBaHus JUCLUUIUIMHBL «XWMHs» IPUMEHSAETCS TpaJULAOHHAs
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT KaK B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO MTOCIIE10BaTEIbHOE
M3JIOKEHUE Marepuana B JIUCHUINIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE IMPEUMYLICCTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/IE TEOPETHYECCKUI
MaTepuaj 3apaHee BBIIAETCS CTyIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIIEMHOIO H3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
HCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IIO3BOJIAET
HanboJiee MOJIHO Peaar30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALM ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

st peanuzanuu WHGHOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKIUU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIPOBOXKAAETCS IPE3ECHTALMEM.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX padoT, B X0/1€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C PeaJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS TPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJJaHusl 110 npoiineHHoi Teme. [Tpu
IIPOBEJCHUH J1a00paTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMellas €€ C TEXHOJIOTMeW MOJyJbHOro o00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX paboOT, MOArOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM U MocoOusM, YTeHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBor arrecramuu.CaMocTosITeNIbHasE padoTa 00yJaronuxcsl TOJDKHA ObITh HalpaBiieHa Ha
3aKpeIIeHUs] TEOPETUUECKOr0 MaTepuaia, U3JI0’)KEHHOTO IpernoiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U MOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeneHnH pyOe KHOTO U 3aKJIFOUUTEIIBHOIO KOHTPOJISI OCHOBHBIMHU 33Ja4aMu, CTOSIIUMU
nepes MpenojaBaTesieM, SBISIOTCS: BbISBIEHHE CTENEHH NpPaBMIBHOCTH, 00BbeMa, TITyOHMHBI
3HAHUW, YMEHUH, HaBBIKOB, MMOJIYYEHHBIX MIPU U3YUYEHUU Kypca HApSAAY C BBISBICHHEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATh C HOBBIMU
¢dopmamu koHTpOJs. OOyuaromuMes TpeAsaraloTcsl TeCThl M 3a7laydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAaHHOW cHUCTEMOM MpoBepku. B oTnmyme oT OOBIYHOTO TECTHPOBAHHS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYH

6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATeIbLHO padoThl 00y4ammMXcst
[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: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2022). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - 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: 14.02.2022). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
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: 14.02.2022). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
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: 14.02.2022). - MakpooObekT. - TeKCT : IIEeKTPOHHBIH. -
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: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
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.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreruka XHUMHUYECKHX IPOLIECCOB: METOAUYECKHE YKa3aHMs K
1a00paTOpHBIM paboTaM M0 JUCHUITIMHE «XUMUsD ISl 00y4JaroIIKXCsl BCeX HalpaBJIEHUH TOATOTOBKH
U crienuanbHOCTel AHEeBHOH (opmbl 00ydenus / O.A. Munrypuna;


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
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r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypcehbI:



IIporpammHoe ob0ecniedyeHue

Haumenosanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UN
MS Office 2007 |\ 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo60HO 0eccpouHO
Bpaysep Yandex |cBobomHO 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanwue kypca CchblIKa

DnexTpoHHas 0a3a MEePHOAMYECKUX H3JIaHUI
East View Information Services, OOO
Harmwmonanbuasa
undopmanronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAy4YHOI'0 IUTHPOBAHUS
ITouckoBass cucrema Axaaemuss Google
(Google Scholar)
Wudopmanmonnas cuctema - EnuHoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
®denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE
yupexaenne  «Demepanbupii  mucruryr|URL: http://wwwl. fips.ru/
TTPOMBIIIJICHHONW COOCTBEHHOCTHY
Poccuiickass T'ocymapcTBeHHast OuOnmMoTEKA.
Karanoru
DnexTpoHHbIE pecypchl Oubnuoreku MITY
uMm. ['.1. HocoBa

9 MaTepuaJiIbHO-TeXHHYeCKOe o0ecreueHue TUCIUNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecIieYeHne JUCIUTUINHBI BKITFOUAET:

1. YuebHble ayauTOpuu Ui IPOBECHUS 3aHATUI JIEKIIMOHHOTO TUIIA.

OcHamieHne ayuTOpUd: MyJbTHMEIUIHBIE CPEICTBA XPAHEHUS, TIEpelay U MPEICTABICHHS
uHpopManuu

2. VYueOHbIE ayaUTOpPUH U TPOBENEHHUS JAOOPAaTOPHBIX 3aHATHH, TPYIIOBBIX H
MHIVBUAYAJIBHBIX KOHCYJIbTALIUH.
OcHnaiuenue ayauropun: Harnsaasle MaTepuansl: TaOIUIbI, CXEMBI, I1JIAKaThI.

3. [Tomenienus ajst CaMOCTOATENBHOW pabOThl 00YUYAIOIIKUXCS U TPOBEACHUS TPOMEKYTOUHOM
aTTecTaluu.

OcHamenne aymutopuu: Ilepconanbapie KoMmbioTepsl ¢ makerom MS Office, Beixogom B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

4. TTomerieHus 17151 XpaHEHUs M TPOPUIAKTHYECKOTO 00CTYKUBaHUA Y4€OHOT0 000PYI0BaHMS.
Ocnamenne aynuropun: Cremnmaxu, ceddsl g XpaHeHHs Yy4eOHOTro 0O0OpYIOBaHMUS.
WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000pyA0BaHUS.
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https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

MNMPUJIOKEHME 1
6. YueOHO-MeTOAUYeCKOe o0eclieyeHrne CaMOCTOSATEeIbHOI PadoThl 00y4aK0IIMXCs

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpeMsl MOATOTOBKH CTYIEHTAMH OTUYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3einy AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U MTPAKTHUYECKHE
3aJlaHusl, OTBETHI HAa KOTOpHIE TPEOYIOT TIyOOKOrOo MOHMMAHUS H3YYCHHOTO MaTepuaina. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTAaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX 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/Mob
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 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=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 (¢ + CO (), mormotunock 22 /K TENIOTHI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®293  (KJIx/MOIIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCBMOE, JIEBITOE U IecIToe — B 1 0ajll, a OUHHAIIATOES
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUUECKOM peakuun?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHS 00OpAaTUMBIX MPOLIECCOB KOITMUECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
B) Ky = [A][B] /[C][D]
8. Kakoil 0Tpe30K Ha AuarpaMMe MOKa3blBaeT 3HAYCHUE TEIUIOBOro sddexra peakmnn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW HA TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. ina peakunu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCToe 3a7anus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIUAIIMHA PACTBOPSHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCTPOIOPIMOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJT
3. JIst KaKoro 3JIEKTPOJIMTA TOPOT KOArYJISIUU KOJUTOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabmIi3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercs 3omb cynb(dara cBunma (ll). K xakomy 3mekTpoay MOKHBI MEpEMEIIaThCs YaCTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxomATCSA B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe konObI HamuTO 10 S0 MIT 30715 THIAPOKCH A *Kene3a. JJisk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 TOTpeOoBaIoCh 100aBHUTH: B repByto — 5,3 mur 1H pacTBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHUCIUTETHLHO-BOCCTAHOBUTENIBHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEIUYMBAET CBOIO CTENEHb OKHCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi] HOHA YBEITUYUBACTCS
3. U3 npencraBineHHbIX HIKe peaknuii K OBP nucnponoprirnoHupoBaHus NpUHAIEHKHUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuma maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
MTOJIBEPTaFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeunciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BHeayguTopHas camMocTosTeNbHAsA pPaboTa OOyJAIONMIMXCS OCYIIECTBISCTCS B BHIC
U3yYEeHHs JIUTEPATYpPhl MO0 COOTBETCTBYIOIIEMY pa3jeiy ¢ MpopabOTKON Marepuaia; opOpMIICHHS
OTYETOB M0 1a00PAaTOPHBEIM PadOTaM U BHINOIHEHHS JOMAIIHUX 3aJaHUMN.

BapuaHThI TeMATHYECKHX JOMANIHHUX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3amaga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3P (dEKT peakuu 10 3aJaHHOW TEMIEPaTyphl HE U3MEHHUTCS. Y KQXKHUTE: a) BBIACIISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moab3ysch
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO (+ Ho Ofy. TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3agaHuu mo teme «XMMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonnoi cuctemsl: CO ) + HoO ) = CO2 (7 + Hj () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (1) = 2 CO(F), AH =+160,5 KH)K;
CO(I—) + HzO(r) =CO, @ T Hz(r), AH =-41,1 kI x.

VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PaBHOBECHS ITUX PEAKIIUA: a) IPH MTOHMKCHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nmomammnem 3agaHum 1o teme «PacTBOpeD»: mepBas, BTOpas, TpeTbd W IATas 3anadud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xyopuaa

osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agauda Ne5

Kakue u3 cienyromux comei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THI KaXKI0W PEAKIINH.

Paccunraiite SAEKTPOABMKYILIYIO CHJIYy W ONpPENENUTE HaIpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIHHEIX ITIOTCHI[UAIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaua Ne2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



3amaga Ne3
Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

ITonp3ysicb TabmuIed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXMMHUYCCKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
YpaBHEHHE TOKOOOpa3yIoIIeld peakiuy, MpOoTeKaroule mnpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHNYECKOTo 31€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/YXE.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIICH TPH DIIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METallIa IO CPABHEHHIO C PACUETHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KonTpoJibHbIe BOPOCHI 10 TeMe « XHMHYeCKasi TePMOANHAMH KA

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

Buytpennss sueprus. Pabota. Termora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLIUSA COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM 3(dekT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CnexncrBus u3 3akona ['ecca.

9.  DuTpomnus Kak PyHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpasieHue caMOnpou3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLIUH.

ook~ wdE



KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PETYJINPOBAHMUSL.
Bnusinue KOHIIEHTpaIKi Ha CKOPOCTh XUMUYECKOM peakIuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas JuarpaMmma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuyeckuii 6apnep.

Karanutnueckue CHCTEMBL.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKINH.

0. T'oMOreHHBII U TeTepOreHHBIN KaTaius3.

1. KonebarenbHbIe peaKIiuu.

12. Xwumunueckoe paBHoBecue. OOpaTuMbie M1 HEOOpPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BnwusHHe KOHLEHTpPALIMH, TaBICHUS U TEMIIEPaTyphI.

16. ®da3oBbie paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl 151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOoNoGORWNE

KounTtpouabHbie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJsS, MOJISIpHAs
KOHIIEHTpALMs1, MOJISIPHAs KOHLIEHTPALIUS SKBUBAJIEHTA, MOJIbHASI IOJISI, TUTP).

3. KommurarusHbie cBOMCTBa pacTBOpOB. VneanbHbII pacTBOP.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKHA U KPUOCKOIIUYECKUH).

5. Ocmoc. OcMoTuyeckoe napienue. Cxema ocMOMeTpa.

6. KucnorHo-ocHOBHBIE B3aMMOAEHCTBUS BEILIECTB.

7. HonHasg Teopusi KUCIOT U OCHOBaHWN AppeHuyca. OCHOBHBIE MOHSATHUS U IMOJIOXKEHUS TEOPUU
Appennyca.

8.  Jluccommarnusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CITA0BIC JIEKTPOJIUTHI.

10. [duccoumanus cnabbIx 31eKTpoauToB. KoHCcTaHTa TMCCOIMAIINY.

11. 3akon pazbaBnenusi OcTBaib/a.

12. Peaxiuu noHHOTO 0OMEHa MEXIY JEKTPOIUTaMu (Ha MpUMepe peakiuid o0pa3oBaHUs CI1adoro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacCTBOPUMOCTH.

14. HWonnoe npousBeaeHUE BOABI. BOAOPOAHBIN U THAPOKCUIIBHBIN TTOKA3aTEIH.

15. Tunponus coneil. Tumbl ruapoIn3a coyei.

16. KoimyecTBeHHBIE XapaKTEPUCTUKH MTPOIlecca THAPOIIH3A.

17. ®akTopsl, BAHUSIIONINE HA TIPOIECC THAPOIIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.

HucnepcHoctb. Knaccudukanum 1ucnepeHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJIIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CtpoeHre KOJTOUIHBIX YacTHLl.

[IpaBuno ®@asHca — [leckosa.

Y CTONYMBOCTD KOJIOUAHBIX crcTeM. CTaOHIN3aTopBhI.

NooakrwhE
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Koarymnsmust mnoduibHbIX 1 TH0POOHBIX KOJIJIOUIOB.
CenuMeHTAIHS KOJUTOUIOB.

Koarynsiust KOJUTOUTHBIX PACTBOPOB JICKTPOIUTAMH.
[Tpasuiio [lyneie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyecKre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DIEKTPUYECKHE CBOMCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITHI.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oKUCIUTENIN 1 BOCCTAHOBUTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTENBHBIX PEaKIUi (TIPUMEPHI).
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIN IIOTCHITHAAL.

Ypasuenue Hepucra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DJIeKTPOXUMHUYECKUE CUCTEMbD)

DIIeKTPOXUMUYECKHE cucTeMbl. Kimaccuukanus 3JIeKTPOXUMHUYECKHX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE Pa3/iesa «MEeTaul — pacTBOPY.
INanpBaHM4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne »SIeKTPOJHBIX MOTEHIUAIOB. Psa  CTaHAApTHBIX AJIEKTPOAHBIX IMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IMOJIOKCHUCM B PAAY HaprDKeHI/II/I

6. VYpasnenue HepHucra.

7. DnexTpoau3 paciyiaBoB U pacTBOpOB. KaToaHbIe U aHOIHBIE POLIECCHI.
8. OO0benunenHsbiit 3akoH @apazes. Berxos mo Toky.

9.  Kopposus meraios. Kiaccudukanust KOppO3HOHHBIX TIPOIIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

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

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3amuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHYECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['abBaHMUYECKUIL S7I€MEHT.

18. XumHYecKkne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



MNPUJIOXKEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

[IpomexxyTouHasi — aTTecTalisi WMEET  IEJbK0  ONPENCIHTh  CTENEeHb  JIOCTHIKCHUS
3aIJTAHUPOBAHHBIX PE3yJIbTATOB OOYYEHHUs IO JMUCHUIUIMHE XHUMHUS 33 ONPEICIICHHBIN MEepUoT
oOy4eHwUs.

a) Ilnanupyemble pe3yabTaTbl oOO0y4YeHHS M OLIEHOYHbIE CpeACTBa /UIA IPOBedeHHSA
NMPOMEKYTOYHOM aTTecTAIUM:



Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

OIIK-1: CriocobeH cTaBUTh U peliaTh HHKEHEPHbIE U HayYHO-TEXHUYECKHE 3a/1auu B chepe cBoel mpodheccnoHanbHOM e TEIbHOCTH U HOBBIX

MCEKIUCHUITIIIMHA

PHBIX HaHpaBHeHI/Iﬁ C UCITOJIB30BAHUCM CCTCCTBCHHOHAYYHBIX, MATCMATUYCCKUX U TCXHOJIOT'MYCCKUX Moz[eneﬁ;

OIIK-1.1:

3aga4

Hcnone3yer 3aKkOHBI U METOJIBI
MAaTe€MaTUKH, €CTECTBEHHBIX HAyK
IpU PEHICHUH MPO(HecCHOHATBHBIX

Ilepeyennb TeopeTHYECKUX BONMPOCOB K 3a4eTy:

OCHOBBI XHMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE IApaMETPbl CUCTEMBI,
GyHKIIMHM COCTOSAHUS cucTeMbl. [1epBblil 3aKOH TepMOIUHAMUKH.

OHepreTuka XMMHUYECKHX IIPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHU.

Oueprus ['m66ca. HampapiieHus XMMHYECKHUX MPOIIECCOB.

Xumuueckasi KuHeTuka. CKopocTh XUMUUECKON peakiuu. CpeaHss U UICTUHHAs CKOPOCTH PEAKIIUHU.
Kunernueckasi kpuasi.

CKopocCTb peakiui U METO/IbI €€ PEryJIMPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

KaranusaTopsl 1 kaTanuTHUYECKUE CUCTEMBL. ['OMOreHHBIIN KaTanus.

KaTtanuzaTtopsl u KaTaIUTHYECKHE CUCTEMBI. [ €TEPOreHHbIN KaTaus.

Xumnueckoe paBHoBecre. KoHCTaHTa XUMHUECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Tpunuun Jle [larense.

PactBopbl. CiocoObI BbIpa)keHUsSI KOHLIEHTPAIMK PACTBOPOB.

PactBopbl anexkTponnToB. CTENeHb M KOHCTaHTa AJIEKTPOJIMUTUYECKOW JAMCCOIHUAIMM. 3aKoH
pa36asnenus OcTBaibaa.

Jucconumanus KUCiIo0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocTs. [IponsBenenue pactBOpuMocT. Y cioBue 00pa30oBaHusl U paCTBOPEHUS OCA/IKOB.
Hucconmanus Boasl. MoHHOE niponsBeaeHue Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIHU3a.

Hucniepcusie cuctembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIHI.

CrpoeHne KOJUTOUIHBIX YacTHULl.

Koarynmsanus KoJsTouaHbIX pacTBOPOB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BELIECTB. Knaccudukanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapanes. DIEKTPOAHBIN OTEHIUAL.

IManpBarmveckwmii amement Jlannsmsa Axkoou.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.
OnexTponau3. AHOIHBIM M KaTOIHBIM Ipolecchl IMpU 3JIEKTPoiau3e pacTtBopoB. [IpumeHeHue
AIIEKTPOJIN3A.
8. Koppo3swus. Buast kopposuu. CriocoOb! 3aIUTEl METAJUIOB OT KOPPO3HUH.
Ilpakmuueckue 3a0anusn
[IpoBecTu aHanu3 BIUSHUSA KOHIIEHTPAIIUU HA CKOPOCTh XUMHUYECKOM peakuuu
Na,S;03 + H,SO4 = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHUHA.
Pe3ynbTarhl ONTOB MPEACTABUTH B BUJIE TAOTHIIHI 1.
Tabauua 1
Homep O6beM, M Konuentpauus Bpewms Cxopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JI MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 3) 2 3,9
4 4 4 2 5,2
3) 3) 3 2 6,5
[To manHBIM TAOJMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.
Crienathb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HATPHs.
OIIK-1.2: [Ipumensier U UCIIOJIb3YET Ilpumepnvle npakmuueckue 3a0anua 0na 3auema:
COBPEMEHHBIE MaTepHabI " 1. s peakumu CHy () + CO, () = 2 CO ) + 2 Hy () ompenennte BO3MOKHOE HAIIPABJICHUE

AJIEMEHTHYIO0 0a3y y3/10B, JeTajel U
MIPUBOJIOB MAIIUH

CaMOIIPOU3BOJIBHOT'O TEYEHUS PEaKIUK IIPU CTAaHJAPTHBIX YCIOBUAX U IIpU  TeMmieparype T =927°C,
eciii TemmoBol 3((eKT peakuu [O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHuTe: a)
BBIJICJIICTCSl WIIM TIOTJIOLIAETCS SHEpPIrus B XOJAE peakiuu; 0) MpUUMHY HAWJEHHOTO U3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BeIpa3uTe yepe3 KOHLEHTPALUU PEAreéHTOB KOHCTAHThl PABHOBECHS CIIEAYIOINX PEaKLUN

Nory + 3 Hory = 2 NH3y, AH = -92,2 xJIx. YKkaxure HampaplIeHHE CMEMICHUS] XHMHUYECKOTO




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

paBHOBECHsSI STUX pEaKUUi: a) MPU MOHUKEHUHU TEMIEPaTyphl, €CIH JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CITU TEMIIEpaTypa MOCTOSIHHA.

3. CkoIbKO MUUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUNIOTHOCThIO 1,84 1/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe wu3 cienyrommux coieii moasepratorcs ruapoinusy: NapSiOz. Cu(NOjz),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUs T'HAPOJM3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJCH?

5. 3ok ruapoKcHaa MarHus nosydeH myrem cmemmBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy €ero MUIIEIUIBL.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CUIy M ONPEIEIUTE HAMpaBICHHE CaMOIPOU3BOIBHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX ToTeHaios H) + H3PO, — J, + H3PO; + H,0.

7. llpuBeauTe CXEMbI SJIEKTPOAHBIX MPOIECCOB M MOJICKYJISPHBIE YpaBHEHUS pEaKIui,
NPOTEKAIOIIUX TPH JCKTPOXUMHUYECKON Koppo3uu ranbBaHonapsl  Co/Ni: a) B kuciioii cpejie; 6) BO
BIIXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHUSI SJIEKTPOAHBIX IIPOLIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKInu, IPOUCXO e mpu snekTpoiu3e pactBopa CoSO4, Beraucnute
(bakTHUECKOE KOJIMYECTBO METaJlIa, MOTy4eHHOro Ha Karoe npu ektposuse Co(NO3z),, eciu
AJIEKTPOJIN3 MPOBOAMIIM B TeueHuu | 4. Beixoa metama no Toky coctaBui 85%. Ykaxure
BO3MOJKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

OI1IK-1.3:

HpI/IMCHHCT METOABI
IIPOCKTUPOBAHUA U pacucTa JeTaneu
" y3JIOB MalllMH

Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

1. Hanmcarb 31E€KTpPOHHBIE YpPAaBHEHHUS DIIEKTPOJIHBIX ITPOLIECCOB, YPAaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

2. Hanmucatp MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakiuii ruaponu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHUs peaklUii, HalKMCaB X B MOJIEKYJISIPHOU U MOHHOM popmax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14

r/mia. Paccumraiite: w(Ca(OH),); Cy; Cox; Cyy N(Ca(OH),) m N (H20); T.
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5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NapSO3 + H,O —.
6. HamucaTtb 5JeKTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromiel peaknuu, BeMUCIUT, DJ[C rajibBaHHYECKOTO 3JEMEHTA, €CIU KOHIICHTPAIMH
HOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=0,1 MOJIB/JI.
7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.
8. HammcaTh ypaBHEHUS peakinuii THAPOJIN3a B MOJICKYJIApHOM U HOHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.
9. Hamwmcars 57€KTpOHHBIE YpPaBHEHMsI SJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
WOHOB METAJIOB PaBHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/m.
10. Cynbdar amromunus mMaccoir 36,4 r pactBopuin B 100 r Boabl. IOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.
OIIK-1.4: [ToHrMaeT KOHCTPYKLUIO Ilpumepnuvie npaxmuueckue 3a0anus 01a 3auema:

TEXHUYECKOT0 0OBEKTA 110 UEPTEKY,
JEMOHCTPUPYET NEPBUUHBIE HABBIKU
BBIMOJIHEHUS! KOHCTPYKTOPCKOM
JOKYMEHTAI[M1 Ha OCHOBE
crannaproB ECKJ{

1. HamucaTh »SJIGKTPOHHBIE YypPaBHEHUS JJICKTPOJHBIX IPOIECCOB, ypaBHEHHWE CyMMapHOM
TOKOOOpa3yroleil peakiuu, Berauciauth JJ]C raJpBaHUYECKOr0 3JIEMEHTA, €CIH KOHIICHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 moub/x1, [Ag*]=1,0 Momb/m.

2. 3aKOHYUTH ypaBHEHUS PeaKIIHii, HAITMCAaB X B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH,Cl + KOH —.

3. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTb ITpoTekanus peakuuu CaO ) + 2 C) =
= CaC; () + CO(p), AH; = 460 x/I)x npu cranmapTHeIX ycnoBusx. PaccuuTaiite Temnepatypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms K.

4. CocraBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKITHIl:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

5. Onpenenure TEpPMOAMHAMUYECKYIO BO3MOXKHOCTB npoTekanus peakimu 2 Cly oy + 2 HO(y =4
HCl + Oy (ry, AH; = 115,6 x/Ix nipu cTaHIapTHEIX yCIOBHAX. Paccumraiite Temmeparypy Havana
peakiuu, ecau S(Cl2)=223 [Ix/monb-K; S(H20)=189 Jlx/mons K; S(HCl= 187 1x/momnb K;
S(02)=205 Tx/moabK.

6. Hartmcatp ypaBHeHus: peakuuii ruponnsa B MosiekyinsipaoM u mnoHHoM Buje: CrCls, NaNOs,
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K2CO:s.
7. CocTaBbTe YpaBHEHHSI OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
KoCry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

8. I'omoreHHas peakuus IpoTekaeT Ho ypaBHeHuto H, ) + b oy = 2 HI. Hauanbnas
KOHIIEHTpanus Bojopoaa 2,1 moup/i, moma 1,5 monb/n. Bo ckombKkO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

9. B 640 mn Boasl pactBopuin 160 r xiaopuaa xenes3a (111). IioTHOCTs ONMydeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

10. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXHOCTb IpPOTEKaHMs peakuuu CS; () +3 Oyp=
=CO; (1 + 2 SO» (1), AH; = -1075 x/Ix npu craHIapTHBIX yclaoBHsAX. Paccuuraiite Temmeparypy
nauana peakuuu, eciu S(CS,)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

11. Peakuus uner no ypaBHenuto: 2 Hy () + Sy (1) = 2 HaS(ry. HavanbHas koHIeHTpanys Bogoposa
2 Momw/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 M3MEHHUTCS! CKOPOCTh PEaKIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenute TEpPMOAMHAMUYECKYIO BO3MOKHOCTB ITPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 x/I>x npu cTaHgapTHBIX yciaoBusix. Paccuutaiite TemnepaTtypy
Havana peakiuu, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

13. HaganbHble KOHLEHTPAIMU UCXOIHBIX BemecTB B peakuuu: 2 SO, ) + Oy (i = 2 SO;3 () 6b11H
passsbI 1,8 Monb/n SO, 1 2,4 Moiab/n Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

14. B pactBope optodocdopHoii kucnotsl Maccoit 1200 r u mioTHOCThIO 1,153 /™M1 comepxkutces
312 r H3PO,. Paccuntaiite: ®(H3PO4); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

IIpoMexyTouHasi arTrecTalysi MO IWUCIUILUIMHE «XWUMUS» BKIIOYAET TEOPETUYECKHE BOMPOCHI,
MO3BOJISIONIUE OIICHUTh YPOBEHb YCBOCHHUS OOYYalONIMMHCS 3HAHWM, W MPaKTHYCCKUE 3aJIaHus,
BBISBIISFOIINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHN U BIIQJICHHA, TPOBOAUTCS B (popMe 3adeTa.

3ayer Mo AaHHOW JUCLMIUTMHE MPOBOIUTCA B YCTHOH (opme mo Ouieram, KaKAbIH U3 KOTOPHIX
BKJIIOYAeT 2 TEOPETUUECKUX BONIPOCA U OJHO MPAKTUIECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu ouenueanus sauema:

«3a4TEHO» - OOYYAIOIIHMICS JEMOHCTPUPYET MOPOTOBBIH YpOBEHH CHOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPHUATHA JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUNCS UCTIBITHIBACT 3HAUYUTEIIbHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU MX IEPEHOCE Ha HOBBIC CUTYAIUH;

«He 32a4TeHO0» - 00yYaIOIIMICs HE MOXKET MOKAa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEIACHMUS
U 00bsICHeHHsI HH(OPMALIUK, HE MOXKET MTOKa3aTh MHTEIUIEKTyalbHbIE HABBIKM PEIICHUS MTPOCTHIX
3ajad.



