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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena s peanusanuu B 2028 - 2029
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
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
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 (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o KOHTaKTHas paboTta E =z dopma TeKyIero
=
B aKaj. yacax 3] Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ N P Koxn
g & ©| caMoCTOsATEeNBHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 E . | xommerenu
@) 25 paboThI MIPOMEKYTOUHOM
nmab. | mpakT. | 5 &3 ATTeCTalIH
Jlexk. = 11
3aH. 3aH. QO &
1. Pazgen Xumus
- oopmieHHE
oTyera 1o
nmabopaTopHOit
3amura
pabore; J1a00paTOpHOI OIIK-1.1,
- perieHue parop OIIK-1.2,
1.1 Xumuueckasi TepMOAUHAMUKA 4 4 6 pabotsl. [lomarnee
JIOMAIIIHETO sanatue Ne 1 OI1K-1.3,
3amanus Ne 1; - OIlIK-1.4
Tectuposanue.
- CAMOCTOSITEIBHOE
u3ydeHune yaeOHon
Y Hay4HOU
JUTEPATYPBHI.
1
- oopmieHHE
oTyera 1o
naGopaTtopHOH
aboTe; 3amura
baboTe, T - OTIK-1.1,
- pelrieHne 1abopaToOpHON OIK-1.2
1.2 XuMnueckass KHHETHKA 2 4 6 JIOMAIITHETO pabotsl. [lomaiiHee OIK 1'3’
3aganus Ne 2; 3amanne Ne 2. s
OIIK-1.4
- camocrositensHoe| TecTupoBaHue.
u3ydeHue yaeOHon
U Hay4yHOH
JIUTEPATYPBI.




- oopmieHHE

oT4eTa Mo
nabopatopHoOn
paborte; 3amuTa OIK-1.1
- pelieHHe nabopaTopHO OHK-ll 2’
1.3 PactBOpHI 4 8 8 JIOMAIITHET0 pabotsl. lomarHee OHK-ll 3’
3amanns Ne 3; 3amanne Ne 3. OHK-ll 4’
- camocrostenbHoe| TecTHpoBaHUeE. '
u3ydcHHe y4eOHOM
U Hay4HOH
JIUTEPATYPBI.
- oopmnenue
oT4eTa Mo
nabopatopHoOn
pabore; 3ammra OIK-1.1
- pelieHHe nabopaTopHOM OHK-ll 2’
1.4 JTucriepcHbIE CUCTEMBI 2 4 6 JIOMAITHETO pabotsl. lomaiHee OHK-1I3,
3aganus Ne 4; 3amanne Ne 4, OHK-ll 4’
- camocrostensHoe| TecTupoBaHue. '
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
- oopmneHue
oT4eTa Mo
naboparopHoOn
pabore; 3amura OIK-1.1
15 - perieHne nabopaTopHO OHK-ll 2’
OKHCIIATENHHO-BOCCTAHOBHUTEIILHEIE 2 6 6 JIOMAITHETO pabotsl. [lomarHee OHK-1.3’
IPOLECCHI 3aganus Ne 5; 3aganue Ne 5. OHK-ll 4’
- camocrostennsHoe| TecTupoBaHue. '
u3ydeHue yueOHoun
Y Hay4HOU
JIUTEPATYPBI.
- opopmiieHune
oT4eTa o
71a00paTOpHOI
pabore; 3amura OMNK-1.1
- peuieHue nabopatopHoi OHK-ll 2’
1.6 DeKTPOXUMHYECKUE CUCTEMBI 4 10 8 JIOMAIITHETO pabotsl. lomamHee OHK-1.3’
3amgaHus Ne 6; 3amanne Ne 6. OHK-ll 4’
- camocrositenibHoe| TecTHpoBaHue. '
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPBHI.
Hroro no pazaeny 18 36 53
Hroro 3a cemectp 18 36 40 3a4€T
HWroro no aucuumninHe 18 36 53 3a4er




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
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTMKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
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 IEMOHCTPALMI ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

st peanuzanuu WHGHOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKIUU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS IPE3EHTALUEH.

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
IIPOBEJIECHUH 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, 3a4eTam,
uToroBor arrecramuu.CaMocTosITeNIbHasE padoTa 00yJaronuxcsl TOJDKHA ObITh HalpaBiieHa Ha
3aKpeIIeHUs] TEOPETUUECKOr0 MaTepuaia, U3JI0’)KEHHOTO IpernoiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha MOJArOTOBKY 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 MO3BOJIIOT HKCIEPUMEHTUPOBATh C HOBBIMU
¢dopmamu koHTpOJs. OOyuaromuMes TpeAsaraloTcsl TeCThl M 3a7laydl B AJIEKTPOHHOM BHJIE, C
aBTOMAaTU3MPOBAHHON CUCTEMOW IIPOBEPKH.

[Tnan-rpaduk, CIUCOK TUTEPATYPHI, MATEPHAIIBI K JICKITUSM U JIa0OpaTOPHBIM paboTaM,
3aJJaHus 10 JOMAIIHUM paboTaM, TECTHl JJIsi TEKYLIEro KOHTPOJsS, BOIPOCH! JIi UTOTOBOTO
KOHTPOJISI BBUIOKEHBI JIJII CaMOCTOSITEIBHOM paboThl 00y4aromuxcs Ha 0o0pa3oBaTeIbHOM
noprane ®I'bOY BO «Marauroropckuii rocy1apcTBEHHbIN TEXHUUECKUN yHUBEpcUTET uM. I'. 1.
Hocoay.



6 YueOHO-MeTOANYECKOE 00ecneueHHe CAaMOCTOSITe/ILHOI padoThl 00y4Yalommxcs
[Ipencrasieno B mpusoxxeHuu 1.

7 OueHoYHbIE CPEACTBA A/ NPOBEACHHS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTO1HYecKOe M HH(OPMAIIMOHHOE 00ecnevyeHue JUCIUNIMHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBel xumun: ydeonuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUI[ UHD®PA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara o6pamenus: 19.01.2023). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Marunutoropck : MI'TY, 2015. - 1 anektpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oOpamenus: mata oOpamenus: 19.01.2023). - MakpooObekt. - Tekcer :
ANEKTPOHHBIN. - CBeieHus nocTynHbl Takxke Ha CD-ROM.

0) JlomosiHuTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuii roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY nm. 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 obOpamienusi: gara obpamienus: 19.01.2023). - MakpooOwekT. - TekcT :
ANIEKTPOHHBIN. - CBenieHns noctynHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnuna, O. A.
MumypuHna ; Marauroropckuii roc. rexunueckuit yH-tT um. I'. 1. HocoBa. - Marauroropek : MI'TV nm.
I W. 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 obpamienus: mata oopamtenus: 19.01.2023). - MakpooObekT. - Tekcr :
ANIEKTPOHHBIN. - CBenienns noctynHbl Takke Ha CD-ROM.

3. Konana, JI. I'. OxkucinTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara obpamenus: mara obpamerus: 19.01.2023). - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - IMeeTcs meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpioBa ; MarHUTOrOPCKH# TOC. TEXHUYECKHIMA
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 obOparmenus: gara obpamienus: 19.01.2023). - MakpooOwekT. - TekcT :
AJIEKTPOHHBIN. - CBesieHus ocTynHbl 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.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkmii cnpaBoyHHMK (Qusnko-xuMuueckux BenumunH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. PaBnens, 3. H. Tumodeera; mox pea. A. A. Panens, A. M.
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[Tonomapesoii. - 10-e u3z., ucnp. u pon. - CII6. : UBan ®denopos, 2003. - 238 c. : un. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEACTBEHHBIN.

7. V3Bectuss BBICIIMX Y4YeOHBIX 3aBEJCHHHA. XUMHS M XUMUYECKas TEXHOJIOTHSL:
Hay4YHO-TexHH4YecKuil xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCLUILIMHE «XUMHA» Ul O0Yy4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajbHOCTEH JHEeBHOW (opmbl o0yuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENIbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i1 00ydJaromIMXCsl BCEX HalpaBICHUI
MOJrOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHuToropckuii roc.
texandyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIuXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Beex (hopm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeaAcTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HaIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HenmocpeACTBEHHBIN.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K jJabopaTOpHbIM paboTaM o
JUCLUIUINHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJATOTOBKU U CIELUAIbHOCTEH
Bcex opm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMUeCKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydarolMXcsi IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo TUCHMIUIMHE «XUMHSD» U1 00yJaromuXcs MO BCEM HAIPaBICHHUSM MOATOTOBKU M
crieranbHOCTAIM Beex (opm oOyuenus / JI.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH: METOJUUECKUE YKa3aHUs
K J1abopaTopHOM paboTe MO MUCHUTUINHE «XUMHUS» UIsi OOYJaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuTtoropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3paboTKa K CaMOCTOSTEIbHON padoTe A 00ydyarommXcs 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuuueckuit yH-t um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. M. HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHUYECKHE MPOIECChl: METOJMYECKUE YKazaHUs K



MOJTOTOBKHM M CIEHHATBHOCTSIM Bcex ¢dopm oOyuenus /| O.A. Mumypuna, H.. Pomunonosa;
Marnuroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — TekcT : HeMOCpeACTBEHHBIH.

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypcenb:

IIporpammHoe o6ecnneuenne

Haunmenosanue N

o Ne norosopa CpoKk JIeHCTBYSI JINIICH3UH
MS Office 2007 |\ 135 1 17.09.2007 GeccpouHo
Professional
7Zip CcBOOOTHO 0eccpouHO
FAR Manager [cBo6oaHO 0EeCCpOYHO
Bpaysep Yandex|cBo6oaH0 06ecCpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHBbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchbuika

OnekTpoHHass  0a3a  NEPUOIUYECKHX
u3nanuii East View Information Services,
HanuonansHas
HH()OPMALIMOHHO-aHATUTHYCCKAs URL: https://elibrary.ru/project_risc.asp
cucrtema — Poccuiickuii HHAEKC HAYYHOTO
[TouckoBas cucrema Akagemus Google
(Google Scholar)

https://dlib.eastview.com/

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

Mndopmanmonnas - cucrema - Eaunoe URL.: http://window.edu.ru/
OKHO _JIOCTyna K MH(OPMAIIMOHHBIM

DenepanbHOE roCy1apCTBEHHOE

oromketHoe yupexaenne «Denepansubiii|URL: http://www1.fips.ru/
UHCTUTYT ITPOMBIIITIEHHON

Poccuiickas I'ocynapcrBennas

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

oubmmoreka. Karamoru
DNEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

9 MarepHaJIbHO-TeXHHYECKOE o0ecneuyeHne U CIUIINHBI (MOTYJIs)

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

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIIMHBI BKJIIFOYACT:
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1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHalieHue ayIuTOpUU: MYJIbTUMEIUMHBIE CpEeACTBAa XpaHEHHUs, IMepeAadud u
npecTaBieHust uHGopMauu

2. YueOHBIC ayaUTOPHM JJsl TPOBEACHUS Ja0OpAaTOPHBIX 3aHATHUH, TPYIIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TJIAKATHI.

3. TlomemeHust misi CaMOCTOATENBHON pPabOThI OOYYArOIIUXCS ¥ TPOBEICHUS
IIPOMEKYTOYHOM aTTECTALINH.

OcHainenue ayauropun: [lepcoHanbHbie KoMbioTephI ¢ maketom MS Office, Beixomgom B
WuTepHer W ¢ J0OCTYyIOM B D3JCKTPOHHYI HH(OPMAIMOHHO-00pa30BaTeIBLHYIO CpEly
YHHUBEPCHTETA

4. TlomemeHust Ui XpaHEHUS M TPOPHIAKTHUECKOTO OOCIYKMBAaHUS Y4EeOHOTO
00opynOBaHUs.

Ocnamenue aynuropuun: Crenaxku, cel@bl A XpaHEHUs y4eOHOro o0Opy/1OBaHUS.
WHCTpyMEHTHI 1151 peMOHTa JIaO0paTOPHOTO 000PYAOBAHHS.



INPUJIOKEHUE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATHUN, TaK U HA IUIAHOBBIX KOHCYJbTAlUSAX, M Ha
BHEAyIUTOPHYIO, IIPOUCXO/SAIIYI0 BO BPEMS IOATOTOBKH 00OYYaIOIMMUCS OTYETOB 110 JIJAOOPaTOPHBIM
3aHSTHUSIM U IIPU BHIIOJHEHUH TOMAIIHUX 3a/1aHUH.

AynutopHas caMoOCTOsiTelbHass paboTa O0OydYaroIIMXCS —IMpeaArnoyiaraeT  IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXA0MY pa3Jeiy AUCHUIUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U TPAKTUUYECKHE
3aJlaHusl, OTBETHI Ha KOTOpbIE TPEOYIOT MIyOOKOI0 MOHMMAHHUS U3YYEHHOr0 MaTreprana. MakcumanbHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

Bueaynutopnas camocrosiTenibHas paboTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE U3YyUEHUs
JUTEPATyphl IO COOTBETCTBYIOUIEMY pa3iely C MpopabOTKOH MaTepuana; opOpMIICHHS OTYETOB II0
71a60paTOPHBIM padOTaM U BBINOJHEHUS JOMAITHUX 3a/IaHUM.

IIpumepHbIi NepevyeHb Ja00PaATOPHBIX PadoT

JlaboparopHas pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUI»

JlaboparopHas pabora Ne2 «OmnpezeneHue SHTaNbIINKU PACTBOPEHUS U SHEPTUU KPUCTAIIINYECKON
pEIIeTKI

JlaboparopHast pabota Ne3 «CKOpPOCTh XUMUYECKUX PEAKITUI

Jlaboparopuass pabora Ne4 «lIpuroroBieHue pacTBopa M YCTAHOBJIEHHE €ro TOYHOUN
KOHIICHTPALIUI

JIaGoparopHas paboTta Ne5 «DneKTpouTHUECKas TUCCOLUALISDY

JlabopaTtopHas padota Ne 6 «I'unponus conei»

JIaGoparopHas paboTta Ne7 «KommiekcHble COeIMHEHUS

JlabopaTtopHas pabota Ne8 «KosuionaHabsie pacTBOPBD)

JIaGoparopHas paboTta Ne9 «OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMN»

JlabopaTtopHas padota Nel 0«DneKTpOXUMHUYECKHE TTPOILIECCHI»

JIaGoparopnas pad6ota Nel0 «Koppo3ust meTanion»

KoHTpoJsibHBIE BONPOCHI AJI51 3AIMUTHI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COeIMHECHUI»

Uro Takoe okcuanl? Ux knaccudukanus. Homenkmnarypa.

[Tepeuncnute OCHOBHBIE XUMUYECKUE CBOMCTBA OKCHJIOB.

Uro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.

[IepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx knaccudukarus. Homenknatypa.

[Tepeunciure OCHOBHbIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro Ha3biBaroT cosimu. Ux knaccudukamnms. Homenknarypa.

[IepeuncinTe OCHOBHBIE XHMUYECKHE CBOMCTBA COJIEH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTraHUYECKUX COCTUHEHH?

CoNoUOR~wWNE

«OnpenesieHue JHTAJIBIINH PACTBOPEHHUS M JHEPTHH KPUCTAIHYECKOH PeleTKI»

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmonmHaMudeckue napamMeTpsl ¥ GyHKIIMN COCTOSIHUSL CHCTEMBI.
OHTanenus 00pa3oBaHUs BEILIECTBA.

TennoBoi 3 PexT XMMUIECKOMN peaKIuu.

@DaKTopbl, BAUSIOMKE HA TETIIOBOH 3(h(HEeKT XUMUUECKOH peaKIHH.

ko E



6. Chopmynupyiite 3akoH ['ecca.
7. Kakune ciencTBusa BeITEKAIOT M3 3aK0HA [ ecca.
8. DHTponus KaK (YHKIHS COCTOSHUS CHCTEMBI.

«CKOpOCTh XMMHUYECKHUX PeaKkmuinn»

Uto nzyyaer XuMHueCcKas KHHETUKA?
JlaiiTe onpeneneHre CKOpOCTH TOMOI€HHOM U FETEPOreHHOM peaKIuil.
Ot xakux ($paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON pPeaKIu?
JlaiiTe onpeneneHue 3aKoHa JACHCTBUS Macc.
UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?
Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopocTtr? Chopmynupyiite nmpaBuio Bant-I'odda.
Urto Ha3bIBAIOT TeMIIepaTypHbIM K03 durmeHToOM? Kakie oH MOXKET UMETh 3HAYCHUS?
8. [ToueMy noBbIIIEHHE TEMIIEPATYPHI YBEIUYUBAET CKOPOCTh PEaKuu?

NookrwdpE

«IIpuroroByieHUe pacCTBOPA M YCTAHOBJIEHHE €r0 TOYHOWH KOHIIEeHTPAIUID)

1. Ilepeuncanure 0OCHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALUN PACTBOPOB.

2. Kak paccuuTarh MOJISIpHYIO KOHIICHTPAIIMIO PAacTBOpPA, €CJIM W3BECTHA HYKBHUBAJICHTHAS
KOHIIEHTpaIusi?

3. Kak paccumrath Maccy pacTBopa, €CIM H3BECTHAa MAaccoBas JOJS PacTBOPEHHOTO
BEIIIECTBA B paCTBOPE M Macca BObI.

4. Yro Takoe SKBHBAJICHT BEIIECTBA?

S. Kak paccuutaTh MOJIIpHYIO Maccy SKBHBAJICHTa BelllecTBa?

6. B kakux eguHuIax u3MepseTCsl TUTP paCTBOPEHHOTO BellecTBa?

«3.11eKTp0.1anqec1caﬂ AUCCOH AU

Kakwue BemecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?
Yro Takoe 3MEeKTPOIUTUYECKAs JUCCOLUAIUS?
UYTo Ha3BIBAIOT CTENICHBIO AUCCOIALINH HIEKTPOIHTA?
Kakue 311eKkTponuThl OTHOCATCS K CUIIbHBIM?
B kaxom ciyyae peakiiuy HOHHOro oOMeHa IpOTeKaloT HeoOpaTuMo?
Kakue BemiecTBa B MIOHHBIX YPaBHEHUSX 3aMMCHIBAIOT B MOHHOM Buje?
Kak nuccounnpyroTr am(oTepHbIe 3IEKTPOIUTHI?

NookrwnpE

«I'mapoan3 cosein»

Uto Takoe rugposnu3 coyeu?

Kaxkue conu noaseprarotcst ruiponusy?

Kax onpenenuts cpeny pactBopa conu?

UTo Takoe UHIUKATOPHI?

KonnuecTBeHHas xapakTepuCcTHKa THAPOIIH3A.

Kak paccuutarb KOHCTaHTY ruaponn3a’?

Kaxkue akTopbl BAUSIOT Ha CMEIIEHUE PABHOBECHUS PEAKIIUH THAPOTN3a COTU?
[Ipu kakuX yCIOBHUSX MOYKHO YCUIIUTh THAPOJIU3 CONU?

Kak MoxHO 0cmabuth ruapoanz?

CoNoR~WNE

«KommiekcHbIe COCAMHCHUS»

YT0 Takoe KOMIUIEKCHBIE COEIHEHUS?

Knaccugukanus KOMIIJIEKCHBIX COSAMHEHUH.

[TpuBenuTe peakiyst MOTy4IEeHUS KOMIUIEKCHBIX COSAMHEHHH.
Kakue noHbl MOTYT OBITh KOMIUIEKCOOOpa3oBaTEIsIMH?

el A =



oo

CoNor~wNE

ONoa~wWNE

el

4.

Kak nuccouuupyroT B pacTBOpe KOMIUJIEKCHBIE COCTMHEHUS?
UT0 Takoe KOHCTaHTAa HECTOMKOCTU KOMILIEKCHOTO CO€AMHEHUs?
Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COeAMHEHUS?

«/lucnepcHble cucTeMbD)

Jaiite onpenenenue nucnepcHoit cucremsl. [IpuBeaure npumepsl.
Krnaccudukanus qucnepcHbIX CHCTEM.

CriocoOsl MoTydeHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHII.

Y CcTOWYUBOCTh KOJUIOMAHBIX CHCTEM.

Koarynauus komnonaos.

Koarynsauus KoJutouaHbIX pacTBOPOB AIEKTPOTUTAMHU.

[TpaBumno lyneue — N'apau. Koarynupytromas criocoOHOCTb.
B3anMHuas koarymsnusi.

«OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKkuuumn»

Kakue peakiiyy Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

YTo Ha3bIBAIOT OKUCIIEHUEM U BOCCTAHOBJIEHUEM?

Uto Ha3bIBatOT OKUCIUTEIEM U BOCCTAHOBUTENEM?

Ha3zoBure BelecTBa, M3BECTHBIE KAK CHIIbHBIE OKUCIUTEIH.

HazoBurte BemiecTBa, N3BECTHBIE KaK CHIIbHBIE BOCCTAHOBUTEIH.

Kakue peakuinu OTHOCATCS K peakUsIM JUCTIPONOPLIMOHUPOBaHUA?

Kakue peakuuy 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJICHUIO?
Kakue peakiuu OTHOCATCS K MEXKMOJIEKYJIIPHOMY OKUCIICHHUIO - BOCCTAaHOBJICHUIO?

«3.]'ICKTpOXI/IMI/I'-IeCKI/Ie nmpoueccbn»

DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXUMHYECKUX TPOIIECCOB.
lanpBarmveckwmii anement Jdanuaisa — Sxoown.

DNEKTPOABMKYIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne 3neKTpOIHBIX MOTEHIMAIOB. PsiT cTaHAapTHBIX AJEKTPOJHBIX TOTEHIINAIOB.

CBoICTBa METAIIJIOB B COOTBETCTBHH C HUX ITOJIOKCHUEM B panRy HaHpH)KeHHﬁ.

S.
6.
7.

1.
2.
3.

VYpaBuenue HepHcra.
DNEeKTPOIN3 pacIlIaBoB U pacTBOPOB. KaToaHble 1 aHOAHBIE POLIECCHI.
O6benuneHHbIN 3akoH @apases. Boixos no Toky.

«Koppo3ust MmeTa/s10B»
Uto Takoe koppo3us?

Kakue BUJIbI KOPPO3HHU BaM HW3BECTHBI?
QHGKTPOXI/IMI/I'-IGCKaSI KOppo3us. AHOIHOE OKHCJICHHE MeTala u KaToOJHOC BOCCTAHOBJICHUC

OKHCIHTECIIA.

4.
S.
6.

[lepeuncnure ciocoObl 3aLTUTHI METAJIIIOB OT KOPPO3HH.
[ToueMy Bo3pociia CKOPOCTh BBIICICHHS BOJOPOIa TIPU JOOABICHUH COJIN?
CpaBHUTE Pe3yIbTATHI ONBITOB IO KOPPO3HUH MTPY KOHTAKTE JKeJ1e3a U LIMHKA, U JKeJie3a U METHOU

MIPOBOJIOKH B JUCTHJUTHPOBAHHOW U «MOPCKO» Bojie. [ ie mpoiiecc mporekaer ObIcTpee U 4YeM BbI 3TO
o0BsIcHUTE?

BapuaHThl TEeMAaTHYeCKUX JOMANIHUX 3aJaHUH ISl CAMOCTOSITEJIbHOM PadoThI CTYIEHTOB 110

TEMaM

Jlomamuee 3agaaue No 1




no TeMe «XMMHYeCKasa TEPMOIUHAMHUKA»

B momariHeM 3a1aHuu 1Mo TeMe «XHUMHUYECKas TEPMOJANHAMKKA: IepBast 3ajada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + CO2 ) = 2 CO (y + 2 H; () onpenennre BO3MOXKHOE HalpaBJICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHs PEAKIIMH [P CTAHIAPTHBIX yCIOBHsX i mpi  Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TOIJIOUIAETCS SHEPIrus B XOJA€ peakuuu; O) NpUUYMHY HAWJCHHOTO H3MEHEHMs SHTPOIUHU.
PaccuuraiiTe TemiepaTypy Hadajna peaKkLyH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), nonb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyroummx BemecTB. CKOJIbKO TEIIOThI BBIICIUTCS UIIH
MOTJIOTHTCS TIpU oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COz () AH =-566,2 k]JIx.

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAd KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada olleHUBaeTcs B 1,5
Oainna; BTopas — B 0,5 Gajuia; TpeThs, YeTBEpTast U msTast — B 1 Ga.

3amaua Nel

Peaknus nporekaer nmo ypaBHeHuto: O ) +2 CO y = 2 CO; (. HauanpHble KOHLEHTpauuu
pearupytomux BemecTB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpPOCTb MpsAIMOH peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOM PeaKIINK, €CIIU YBEIIMUUTD JJaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblit K0d(G(GHUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pas H3MeHHTCs
IIPU 3TOM CKOPOCTh peaKuu?

3amaua Ne3

Haiinute HayanbHbIe KOHIIEHTPALIUUA UCXOIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIMU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMK PEArMPYIOIIUX BELIECTB PABHBI:
[H20]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

3amauya Ned

Hus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHIEHTPAlMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpeieTnTe KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBeCHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALMU PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COQ(I—) +C = 2 CO(r), AH =+160,5 xJIx;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.

VYkaxuTe HanpaBJIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEaKLMii: a) IPHU NOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJCHHE IOCTOSHHO, O) MpH TMOBBIIIEHUU MaBJICHUSA, €CIM TemIepaTypa
MOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanuum mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3ajadud
orieHuBaercs B 1 Oayr; yerBepTas u mectas — B 0,5 Oaa.

3agaua Nel

B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
ososa (I1) ¢ mmotHoCcTRIO P = 1,405 T/MN?

PaccunTaiite: a) MaccoByro JI0JII0O BeHIeCTBa B pPacTBOpe; 0) MOJSAPHYIO KOHIICHTPALUIO
HKBUBAJIEHTA; B) MOJISUIBHOCTB; T) TUTP; [1) MOJIbHYIO JI0JIIO BELECTBA B PACTBOPE.

3agaua Ne2

3aKOHYMUTE MOJIEKYJIIpDHbIE M HANMIIUTE COKpAIlEHHble MOHHBIC YpPAaBHEHMsI peakuui
B3alMOJICHCTBUS CIEAYIOLIUX BEIIECTB!

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO,—

Sb(OH); + NaOH —

3azmaga Ne3

CocraBpTe 10 JABa MOJIEKYJISPHBIX YPABHEHUSI peakLUil K CIEIYIOIIUM HOHHBIM:

Ba?* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H'—Zn** +H,S

3agaua Ned

Beranciure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneir moaseprarotes ruaponusy: NaySiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPHI ATUX COJICH?

3agauda Ne6

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

Jlomaimnee 3aganue No 4
1o reme «JlucnepcHbie CHCTEMbD)

3agauva l
3051p MOMYYEH IyTEM CMEIMBaHUs pacTBopa A W pactBopa B. Ompenenurte 3apsin 4acTuil

MOJIYYCHHOI'O 30JId U HAITUIIIHUTC (I)OpMy.H €ro MU CJJIbI.

PactBop | Va, C, PactBOp V3, C,
Bap. 3o A MIT MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K550, 10 0,04 M
3amaua Ne2

Hanummre dopmynny MuLemibl 3018, TOTYYEHHOTO MPH MOCTENEHHOM MPUIMBAHUHM K BOJHOMY
pacTBOpy INEpBOH COJM, B3SATOM B M30BITKE, pa30aBICHHOTO pacTBOpa BTOPOHM COJIM. YKaXHUTE 3HAK
3apsa  KoJUIOMAHOM wvacTuipl. Kakol u3 2IeKTpOIUTOB sBiIseTCSl Haubojee 3KOHOMHUYHBIM
KOaryJsiTOpoOM 3TOro 3051517

Bap. | PactBop 1 | PactBop 2
1 AgNO3 Kl

Koarynsrop
NH4CI; KsSOy; FeCls




3amaua Ne3
Bpruuciuth mopor KoaryJsiuu pacTBopa cynbdarta HaTpus, eciau gobasiaenue 0,003 a1 0,1 H.

Na,SO, Be3biBaeT koaryssuto 0,015 i1 30s?

Jlomainee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE IIPOLIECCHI»

B nomamaem 3agannu mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE IPOLIECCHIY: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 Oa.

3amaya Nel
[TonbGepure KOAPGUIUMCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHM.

VYKaxuTe TUN KaXXI0N peaklnu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHIY M OINPEACIUTE HAIMPABICHHE CaMOIPOU3BOJIBLHOIO
MPOTEKAHUS  TEPBOM  PEaKIUu  TPU  CTAHAAPTHBIX  YCJIOBUAX,  HCIONB3ysd  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX IIOTEHI[HAIOB:

Hl + H3PO, — J, + H3PO; + 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

3agaya Ne2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S$;03+ NaOH —

Bi.O; + C —

Mg + HNO3 (pa36) —

3agaga Ne3

Hausl aBe okucauTenbHO-BoccTaHoBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonb3ysick TaOyuIeld CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIHAIOB, COCTABBTE
ypaBHEHME BO3MOXXHOW peakiuu B ykazaHHoW cpene (HNO;). Paccuuraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamnee 3axanue Ne 6
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B nmomaminem 3amaHuu o TeMe «IeKTPOXUMUYECKUE CUCTEMBI): TepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

3amgauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS BJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yloleld peakiuy, MNpOTEeKaroIel mpu padoTe raabBaHMYECKOTO SJIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) rampBaHHUECKOTO 3JIEMEHTa TPU CTaHAAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METAJIJIa B KATOJIHOM pacTBope, mpu KoTopoit DJIC raisBaHMYECKOro 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe CXeMbl BJIEKTPOJHBIX IMPOLIECCOB U MOJIEKYISPHBbIE YpPAaBHEHHS PEaKIIH,
MIPOTEKAIOIINX MIPH AJIEKTPOXUMHUUECKO# Koppo3uu rampBanonapbl Co/Ni: a) B kucnoit cpene; 6) BO
BJIQYKHOM BO3/yXe€.



Onpenenure yObUIL Macchl aHOZa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOJHBIX MPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIICH P 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Boeruncnute (akTHueckoe KOJIMYECTBO METallla, MOJTYYCHHOTO Ha KAaTOJE MPH JIIEKTPOIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYKaxuTe BO3MOXHbIE TPUYUHBI YMEHbBILIEHUS BbIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

BapﬂaHTbI TEeMATHYECCKHUX TECTOBbIX 3anaHm‘/i AJIA TEKYIIEro KOHTPOJIs
mo TeMmam

XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJUHAMUKA»: TIEPBbIE IIECTh 3aaHui oueHuBarorcs B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMOe, JIEBATOE U JIeCATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUYECKOW PEaKLUu cucmema O3HAYaer:
a) MCXOJHbIE pEareHThI
0) MPOAYKTHI XUMUYECKOU PeaKkIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKTHl PEaKLUU
2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl ymMeHbInaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeJCHHBIX PEaKIUii SBISIOTCS SHIOTCPMUUICCKUMU?
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 azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotuaock 22 /K TENIOTHI.
DHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakiuu  NiO oy + C (pagurny = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU MIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.



BemtectBo AH®z93  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni g 0 29,9
CO -110,5 197,4

B otBeTe ykaxute 3HaueHus dHeprum ['mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
627°Cu TeMieparypy Hadyajia peakinuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3meHseTcst SHTponus Npu paszaokKeHUn KapOoHaTa KajabLus?
a) YBEIMUYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. JlanHasi peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSMOM HalpaBJiIeHUU B) HE MOXKET IIPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax o Teme «XuMHuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceAbMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 Oajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tect Ne 1

1. Paznen xumun, H3y4aronuii CKOpOCTH U MEXaHU3MbI XUMHYECKHUX PEaKIIHii, Ha3bIBACTCS

a) XUMHUYECKast TePMOAMHAMHKA

0) TepMOXUMUS

B) XMMUYeCKasi KHHETHKA

2. CKopocTh XMMHUYECKOH peakluy — 370 ...

a) BpeMmsl, 32 KOTOPOE MOJIHOCTBIO PACXOYETCS OJTHO U3 UCXO/IHBIX BEIECTB

0) M3MEHEHHUE KOJIIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKIIUU B €IWHUILY BPEMEHU
B €IMHUIE 00beMa

B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIH

3. B xakux enuHHIIAX BBIPaXKAETCS CKOPOCTh XMMUYECKON peaKiuu?

a) MOJIb JI et

0) 6e3pazMepHasi BeIMYMHA

B) MOJIB’ ¢

4. Ot kakux (paKTOPOB 3aBUCHT CKOPOCTh XUMHUUECKHX PEaKInii?

a) OT IPHUPOJIBI PEATUPYIOIHNX BEIIECTB

0) oT TemIepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCyAa

5. CocTosiHME XUMHUYECKOIO PpABHOBECHUS OOPAaTUMBIX IPOLIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHILIEHTPALUSAMHU TPOYKTOB PEAKIHH

0) SHepruei akTUBH3AUN

B) KOHCTAQHTOH PaBHOBECHS

6. Kaxk 3anmceiBaeTcst BBIpaXKeHHUE ISl CKOPOCTH PEaKIInu

4 NO ot 6 H,O =4 NH3(1—) +5 Oz(r)

a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H,0]°

7. Kak 3anumercst BeIpaykeHHe 1711 KOHCTAaHThI paBHOBecHs peakiuu A + 2 B = C +D?

a) Kp = [C][D] / [A][B]’



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

8) Kp = [A][B] */ [C][D]

8. Kakoii 0Tpe30K Ha quarpaMMe MOKa3bIBa€T 3HAUYEHHUE TeIoBoro dddexra peakuun?
a)l 4

E A
6)2 / \ 2
B) 3 j

<

v

XOJl peaKkiuu

9. UTo MOXKHO CKa3aTh O PEAKINH, N300paXECHHOW Ha TuarpaMmme K Bonpocy 8?

a) PK30TepMHUYIECKash peaKIus

0) SHIOTEpMHUYUECKas PEAKIIUS

B) pEaKIysl OMKMCHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBnoBecue peaknnu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEIIaeTCs BICBO.

a) NP TIOHWKCHUH TEMITEPATYPhI

0) IpH MOBBIILICHUU TEMIIEPaTyphl

B) TIPY TIOBBIIIICHUH JIABJICHHSI

11. Hns peakuuun Coy + 2 H 2 oy = CH 4 (7 Ipu HekoTopoll Temmeparype KOHCTaHTa
paBHoBecusi paBHa (,8. PaBHOBecHas KOHIIGHTpanus BOJIOpojaa paBHa 1,2 Monb/i. Beruaucnmre
MCXOJIHYIO KOHIICHTPAIIMIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEpTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, 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" + S0, = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)zd + 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) 100aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH MIETOYD

3) pa3zbaBHUTBH pacTBOP BOAOM

4) TMOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIINYA PACTBOPEHHOTO 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 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMYecTBa BEIIECTBA K 00beMy pacTBOpa
8. K ci1alGpIM 371€KTpouTaM OTHOCHUTCS ...

1) ruapoKCUa aMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpUa KaabIHs

4) mapraHIoBas KHCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh ILIEIOYHYIO WM KUCIYIO Cpeny.
[IpyuunoOii 3TOTO SABIAETCA ...

1) snextposnus cosei

2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH

3) ruapaTUpoBaHHE COJICH

4) ruapoaus conei
10.3nauenne PH umcToii Boas npu 25°C cocrasiser

1)1 2) 7 3)0 4) 10
MarnuTtoropckuii Texuuaeckuil yuusepcutet um. I.J1.Hocosa

JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olleHHBaroTcA B 1 Oalt; IISITOE M IIIECTOE 3aaHus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUJIHBIX CUCTEM
1)  wmenbie 1 HM
2)  Gombire 100 HM
3) ot 1amgo 100 am
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
MIOJIOXKHUTEIbHBIH 3apsa?
1) KaTHOHBI
2)  aHUOHBI
3)  mossipHBIC MOJIEKYIT
3. Jlast Kakoro 3IIEKTPOJIHMTA TOPOT KOAryJIsluy KOJUIOUIA C MOJI0KUTEIBHO 3apsHKEHHON YacTHIICH
JIOJDKCH OBITh HAUMEHBIIAM?
1)  xmopua Kaus
2) cynbdar Kanus
3) optodocdar kanus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuiIu3aropa?
1)  xmopun xene3a (111)
2) Boma
3)  TUAPOKCH]I Kaus
5. IIpu B3aumoneiictBuu 20 mu 0,001H nwutpara cunma (1) ¢ 10 ma 0,02H cynedarta xanus
obpasyercs 306 cynabdara ceunma (I11). K kakoMy siekTpoay HOKHBI IEPEMENIAThCS YaCTHUIIBI
JHCTIEPCHOM (pa3bl mpH 3eKkTponuse?
1)  HaxomATCs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS



2) K Karoay
3) kanonmy

6. B nBe koi0b1 HanmuTo 1o 50 MIT 307151 THIPOKCcH A Xkele3a. JlJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
3011 TOTPeOOBaNIOCH J00ABHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara HaTpus. Beraucaute mopor Koarysiui Kaxaoro dJIEKTPOJIUTA.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Tecrax mo Tteme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: IMEPBOE, BTOPOE, 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) yBeNMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaeT CBOM 3ICKTPOHBI
2. [Iporniecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpasbHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HOHA YMCHBIIIACTCS
3) oTpHUIATENbHBIN 3apsiT HOHA YBEITHYMBACTCS
. I3 nmpencraBineHHbIX HUXKe peakuuil kK OBP nucnponoplinoHMpoBaHUs NPUHALIIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKOM 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, nporekaromux B KUCIIOHN cpefie, BOCCTaHABIUBAETCA 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
MIOJIBEPratOTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM H a30T

(98]

8. Cymma k03 PHUIMEHTOB B peakiuu, TpUBEIeHHOU B Boripoce 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»: IEPBOE, BTOpPOE M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6asut; TpeThe U ueTBepTOoe 3amanus— B 1,5 6ana; mectoe u cenpbMoe — B 2 Oaa.

Tect Nel



DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Kiamneiipona

3) Boabimana

4) Appenuyca
Paccunraiire DJIC ranbBanmueckoro snemeHta MQIMQgSO,||CuSO4|Cu mpu cranmapTHBIX
YCIIOBUSAX

1) —2,03

2) —2,71

3) 2,71

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

1) Bomopon

2) cepebpo

3) a3oTHas KHUCIO0Ta

4) KHCIopoja
VYkaxute cymMmmy KO3QQHUIMEHTOB B ypaBHEHHH 3JIEKTPOn3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIM  MpOTeKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+ Cu—...
Bbluuciute Maccy LMHKA, MOJYYEHHOTO MpH 3JEKTpoiu3e cyib(ara IUHKA, KOTOPBIH
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-107°
[IpuBenuTe cxeMbl HSJIEKTPOAHBIX MPOIECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomapsl Zn|Mg B CEpHOKHCIION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6

2) 5

3) 4

4) 8



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMe)KYTO‘-IHaSI arTrecranuia HMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3yJbTATOB OOYYEHHUS 10 AUCIUIUIMHE XUMHUS 3a ONPEISICHHBIA TMEepUO
o0y4eHusl.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHHS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEeHUS

l'lpOMC)KyTO‘[HOfI aTrrecranum:
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OIIK-1: CrocobeH 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 MOﬂeHeﬁ;

OIIK-1.1:

3aga4

Hcnone3yer 3aKkOHBI U METOJIBI
MAaTE€MaTHKU, €CTECTBEHHBIX HayK
IpU PEHICHUH MPO(HecCHOHATBHBIX

Ilepeuens meopemuueckux 6onpocos K zauemy:

1. OcHOBbl XUMHUYECKOH TEPMOJAMHAMUKHU: CHCTEMA, TEPMOJMHAMUYECKHE MapaMeTpbl
CHCTEMBI, QYHKIIUU COCTOSTHUS cucTeMbl. [1epBblil 3aKOH TePMOIUHAMUKH.

2. DHepreTMKa XMMHYECKUX MPOLIECCOB.

3. Dwuranbnus. 3akoH ['ecca u cieacTBUA U3 HETO.

4. Dwutponus. Ypasuenue boiasiiMana. Bropoii u TpeTuit 3aKOHbI TEPMOIMHAMHUKH.

5. Dueprus 'n60ca. HanpaBieHnss XMMUYECKUX MTPOIECCOB.

6. Xwumnueckas kuHetuka. CKOpoCTh XUMUYECKOW peakuuu. CpeaHsis U UCTUHHAs CKOPOCTHU
peakuuu. Kunernueckast Kpusasi.

7. CKOpOCTb peakKIMH U METOJIbI €€ peryaIupoBaHusl.

8. BmusHme Temmeparypsl Ha ckopocTh peakiun. [Ipasuno Bant-I'odpda.

9. DOmueprus akTuBalWU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopbl u KaTaTUTHYECKAE CUCTEMBI. | OMOTCHHBIN KaTaim3.

11. KaranuzaTopsl U KaTaJIUTHYECKUE CUCTEMBI. [ eTeporeHHbIi KaTamus.

12. Xumnueckoe paBHOBecre. KOHCTaHTa XUMHUYECKOTO PABHOBECHS.

13. Cwmemenue xumuyeckoro pasuoBecus. [Ipuniun Jle [larense.

14. PactBopsl. CriocoObI BEIpaXKEHHS KOHIIEHTPAI[UU PacCTBOPOB.

15. PactBOpbI 271eKTpoauTOB. CTeNneHb U KOHCTAHTA AJIEKTPOJIMTUYECKOIN TUccOolMannu. 3aKoH
paszbasienust OcTBaibAA.

16. {uccoumanust KMCIOT, OCHOBAHHM, coiei. AM(OTEpHBIE EKTPOJINUTHI.

17. PactBopumocTs. IIpousBeneHue pacTBOpUMOCTU. YcioBHE 0Opa3oBaHUS M pPacTBOPEHUS
0CaJKOB.

18. Hucconmarus Boabl. MoHHOE pon3BeneHne Boabl. pH.

19. I'maponu3 coneil. CTeneHb M KOHCTaHTa TUAPOJIM3a.

20. Tucniepcubie cucteMbl. Kitaccudpukanus. JInodpuinpHbIe U THOPOOHBIE KOJUTOUIEL.

21. CtrpoeHue KOJJIOUTHBIX YACTHII.

22. Koarynsnus KOJUTOMJIHBIX PaCTBOPOB.

23. OKMCAUTENbHO-BOCCTAHOBUTEIbHbIC CBOICTBa BEIIECTB. Knaccugukarus
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.

24. DnexTpoxuMuieckue cucteMbl. 3akoHbl Papazes. DIeKTPOIHBINA NOTEHIIHAL.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
25. T'anpBannueckuii sueMenT Jlanmais Skoow.
26. DIEKTPOXMMHUYECKHUE CUCTEMBI: 3JIEKTPOJIU3 PaciuiaBoB. [[puMeHeHne 2eKTpoIun3a.
27. DnekTponu3. AHOMHBIA M KaTOJHBIA IPOLIECCHI MPH AJIEKTPOIN3e pacTBOpoB. [IpumeHeHne
3JIEKTPOJIN3a.
28. Koppo3sus. Buasl koppo3un. CriocoObl 3a1IUThl METAIIIOB OT KOPPO3HH.
Ilpumep npakmuuecxkozo 3a0anus
[IpoBecTu aHanu3 BAUSHUS KOHIICHTPALIUU HA CKOPOCTh XUMHUECKOU peaKinu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYIEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOIHUIIBI 1.
Tabmuna 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C ¢t
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 nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na;S;0Os3, a Ha ocw opaMHAT —
CKOpocTh peakuuu. CraenaTe BBIBOJ O 3aBUCUMOCTH CKOPOCTH pEAKIUH OT KOHIIEHTPALMH
THOCY/b(aTa HaTPHsl.
OIIK-1.2: [Ipumensier u HCIIOJIBb3YET Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:
COBPEMEHHBIE MaTepHabl u 1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpeniennure BO3MOKHOE HAIIPABICHHUE

9JIEMEHTHYIO 0a3y y3JOB, AeTanel u
MIPUBOIOB MaIIuH

CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINY [TPU CTaHJAPTHBIX YCIOBHX U IpH  TeMmiiepatype T =927°C,
ecny TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE HM3MEHHUTCS. YKaXuTe: a)
BBIJIETISIETCS] WJIM TOTJIOLIAeTCs PHEPrusl B XOAE pPEakiuu; 0) MpUUMHY HANJAEHHOTO HW3MEHEHUS
sHTponuU. Paccunraiite Temneparypy Hadajaa peaKkiuu.

2. BeIpazute yepe3 KOHIEHTPAIMM PEareéHTOB KOHCTAHTBI PABHOBECHS CIEAYIONIMX PEaKIUn
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Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLUi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyromnux coiseit moasepratorcs ruaponusy: NaySiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyieil. Kakoe
3HaueHue pH (< win> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3ok rEIpOKCH A MarHus mosaydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy ero MUIIEIUIHI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIy M ONPENEIUTE HAlpPaBICHHE CaMOIIPOU3BOIBHOIO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEILHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H,O0.

7. TlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISPHbIE ypaBHEHUS pPEaKIuH,
NPOTEKAIOIIUX MPH JIEKTPOXUMHUYECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXXHOM Bozntyxe. Onpenenute yOblTb MacChl aHO/Ia IPU KOPPO3HUHU B KUCIIO# cpefie 3a 20 MUH, ecliu
CKOpocTh Kopposuu coctapmia 0,01 /4.

8. CocTaBbTe IEKTPOHHO-UOHHBIEC YPaBHEHUS dJIEKTPOIHBIX MPOIECCOB (aHO MHEPTHBII) 1
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH pH dieKTposnse pactBopa CoSO4 Brramcnure
(bakTHYeCKOoe KOJUUECTBO METaslIa, OTydYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIIM B TeueHUH | 4. Bbixoa meTtamia mo Toky coctaBui 85%. Ykaxute
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OI1K-1.3:

[Ipumensier METO/IbI
IIPOEKTUPOBAHUS U pacyera JeTajleu
1 y3JI0B MallllH

Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

1. HamucaTh SIEKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/JI.

2. Hanmcath MOHHBIE U MOJIEKYJSpHBIC YpaBHeHHsI peaknuii ruaponnsa coneit: KsPOy; NaySOq,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuaa kaibims coaepxurcs 478,8 r Ca(OH),. ITnotHocTs pacTBopa 1,14
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WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.
5. CocTaBbTe ypaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:
KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NaySO3 + HoO —.
6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C rallbBAHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
MOHOB MeTaIuIoB paHbl: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.
7. 3aKOHYUTH YPABHEHHS PEAKIMi, HAITMCaB UX B MOJICKYJIIPHON M MOHHOU (hopmax:
NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.
8. Hamucath ypaBHEHHUs PEaKIMii THIPOIU3a B MOJICKY/sIpHOM B HoHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.
9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OAJIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIMUCIUThL DJ[C rallbBAaHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.
10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
OIIK-1.4: [TonnMaeT KOHCTPYKIUIO Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:

TEXHUYECKOTO 00BEKTA 10 YEePTEKY,
JEMOHCTPUPYET MEPBUYHBIC HABBIKU
BBITIOJIHEHUS] KOHCTPYKTOPCKOM
JIOKYMEHTAIIMU Ha OCHOBE
craugaptoB ECK/]

1. Hamwmcarh »JIEKTPOHHBIE YPaBHEHHsI SJCKTPOAHBIX IPOILIECCOB, YPABHEHHE CyMMAapHOM
TOKOOOpa3yroniei peakuuu, BeMUCIUTh JJIC raabBaHHUECKOTO DJIEMEHTA, €CJIM KOHIEHTPAIHH
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

2. 3aKOHYUTH ypaBHEHUS PEaKIIHiA, HAITUCAB MX B MOJICKYJIIPHOM W HOHHOM BHUJIC:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

3. Ompenenure TEPMOIMHAMUYECKYIO BOSMOKHOCTD poTekanus peakiuu CaO ) + 2 Ceo =
= CaC; (¢ + CO(r), AH; = 460 x>k npu cTaHIapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecau  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

4. CocTaBbTe YpaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO4 + NaNO, + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

5. Onpezenure TepMOJUHAMIYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ¢y + 2 HoOry =4
HClyy + Oy, AH; = 115,6 x/[x npu cTangapTHBIX ycnoBusx. Paccuutaiite Temneparypy Hadana
peakuun, ecau S(Cl2)=223 Jx/mons K; S(H,0)=189 Jx/mons-K; S(HCH= 187]x/momnsK;
S(02)=205 Jrx/monbK.
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6. Hamucate ypaBHEHUS peakiiuii Tuapoau3a B MojiekyisipaoM u nonnom Bujae: CrCls, NaNOg,
K,CO:s.

7. CocTaBbTe ypaBHEHHS OKUCIUTEIIEHO-BOCCTAHOBHTEIBHBIX PEAKIIUI:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

8. I'omoreHHas peakuus nporekaer no ypasHeHuto H, o + by = 2 Hl. Havanbnas
KOHIIEHTpauusi Bogopoxa 2,1 mons/n, nona 1,5 monb/n. Bo CKoONBKO pa3 M3MEHHTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

9. B 640 mn Boab! pactBopwiin 160 r xsnopuna xenesa (111). ImoTHocTs MosTydeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCl3) u N (H20); T.

10. Ompenenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH IpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; () + 2 SO, (y, AH; = -1075 k[l mpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 x/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTxx/mons-K.

11. Peaknus uaer no ypaBHeHuto: 2 Hy () + S () = 2 HoS(ry. HauanbHas KoHIEHTpanus Bogopoaa
2 Mow/1, cepsl 1,5 Moub/n. OnpenesuTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

12. Onpenenure TepMOANHAMUUYECKYIO BO3MOXHOCTD MIPOTEKAHUS peakuu 2 ZNS () + 3 Oy =
=2 2Zn0 ) + 2 SO, (1), AH, = -890 x/I>x npu crangapTHBIX yclIoBuUsX. PaccuuTaiite Temmeparypy
Havana peakiuu, eciiu S(ZnS)=58 Jlx/moinb K; S(02)=205 Ix/moinb K; S(ZnO)= 44 Jx/Monb K;
S(S0,)=248 Jxx/monb-K.

13. HauanpHble KOHIIEHTpAIlUU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + 02 ) = 2 SO3 () ObLn
pasusbl 1,8 Monbs/nm SO, 1 2,4 Mob/1 O. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korja npopearupyet 0,8 moinb/n SO,?

14. B pactBope oprodocdopHoii kucnorsl Mmaccoit 1200 r u muiotHOCTHIO 1,153 /™M1 conepxkutces
312 r H3POy. Paccuntaiite: ®(H3POy); Cyp; Coxs Cny N(H3PO4) 1 N (H20); T.




6) Ilopsinox mnpoBeAeHHs] NMPOMEKYTOYHOH aTTeCTAlMM, NMOKA3ATEeJH M KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TE€HO0» - OOYYaIOIIUICS JEMOHCTPUPYET MOPOTOBBIM YPOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32aYTEeHO0» - 00YJAIONIHNIICS HE MOXKET TTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



