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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 MCH}IHI/IK

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

IIporokomor 20 1. Ne

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

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. Menstaux

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

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




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

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

Jns  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(OPMHPOBAHHBIC B PE3YJIBTATE U3YUCHHSI JUCITUTUINH/ TPAKTUK:

Jns  u3ydeHuss JOUCHUIUIMHBI HEOOXOMWUMBI  3HAHUS, YMEHHS W  BIAJICHUS,
c(OpPMUPOBAHHEIE B PE3YJIbTAaTe IMOJYYCHHS CpeqHero (MOJHOro) oOmero oO0pa3oBaHHS IO
JTUCHIUTUIMHAM «XHAMUS.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HEOOXOAUMBI 1715l U3YYCHHS TUCHUTUTNH/TIPAKTHK:

CrpourenbHble MaTepHaIb

be3onacHOCTb )KU3HEACATEIBHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

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

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

OIIK-1 CrocobeH pemaTh 3a1a4u MpopeCCHOHATBHON AESITETbHOCTH HAa OCHOBE UCIIOB30BAHUS
TEOPETHYECKUX M TPAKTUUYECKHUX OCHOB €CTECTBEHHBIX W TEXHMUYECKMX HayK, a TaKke
MaTEeMaTHUECKOro arnmapaTa

OIIK-1.1 Omnpenensier XapakTepUCTUKH (DU3MYECKOTO M XHMHUYECKOIo Ipoliecca
(s1BJI€HUSA), XapaKTEPHOTO sl 00bEKTOB MPOECCHOHATBHON AEITEIbHOCTH,
HAa OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAILHBIX HCCIIEI0BaHUI

OIIK-1.2 Hcnonb3yeT TeOpeTUYEeCKUE OCHOBBI TEXHUYECKUX HAYK JUII IPUMEHEHUS
MHHOBAIIMOHHBIX TEXHOJIOTMI HA peallbHbIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer wHXeHepHbIE 3a7aud C TOMOIIBIO MaTEMAaTHUYECKOTO ammnapara
BEKTOPHOW anreOphl, aHATUTUYECKOM TEOMETpUM M MaTeMaTHYECKOTO
aHam3a

OIIK-1.4 Pemaer Teopermueckue 3amaund B OOJACTH TEIMJIOTEXHUKH, THIAPABIUKH,

TCHHOM&CCOO6MCHa, HCIIOJIb3YA (b}/H,Z[aMCHTaHBHBIC 3HaHUA




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO0m1ast Tpy10€MKOCTh UCIIUIUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMIL /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHas paboTa — 37 akaJl. 4acoB:
— ayauTopHas — 36 akaj. 4acos;

— BHeayuTopHas — 1 akaj. 4acos;

— caMmocTosTeIbHas paboTa — 35 akaJl. 4acoB;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
o | KomTaKTHas pabora E 0’2 dopma TeKyIero
Paznen/ Tema § (B axaj. sacax) E & Brn . KOHTPOIA Kon
N — : g O| CaMOCTOATENLHOH | yCneBaeMOCTH U B —
O 25 paboTHI MIPOMEKYTOYHOM
Tex | 720 | mpakT. z'S aTTecTalluu
3aH. 3aH. |Q &
1. Pazgen 1
odopmiieHue
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn OIIK-1.1,
JIOMAIIHETO paboTHI. OIIK-1.2,
1.1 1. Xumuueckasi TepMOJHHAMUKA 4 421 6 sananmna Ne 1: Jlomanee ONK-13
- 3amadue Ne 1. OIIK-1.4
camocrositenbHoe |  TectupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
odopmiieHue
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn OIIK-1.1,
JIOMAIITHEr o paboTHI. OIIK-1.2,
1.2 2. Xumuyeckass KHHETHKA 1 2 2 6 sananns No 2; Jlomanee ONK-13.
- 3amanne Ne 2. OIIK-1.4
camocrositenbHoe |  TectupoBaHue.
u3ydeHue y4eOHOH
Y HAYy9HOH
JIUTEPATYyPBHI.
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelieHne nabopaTtopHOH OIIK-1.1,
JIOMAITHEero paboTsl. OIlK-1.2,
1.3 3. Pacteopr! 4 421 6 3amaHus Ne 3; JomarmiHee OIIK-1.3,
- 3amanue Ne 3. OIIK-1.4
camocrosiTenpHoe |  TectupoBanue.
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPaTypBI.




odopmiieHue

oTyera 1o
”a6;’§§$;’5“°“ Sammra OIK-1.1,
’ J1abopaTopHOii OIIK-1.2,
1.4 4. [TlucniepcHBIC CUCTEMBI 2 2 6 - prOTS. OIK-1.3
CaMOCTOﬂTeHLHO% TectupoBanue. OIIK-1.4
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPHI.
odopmiieHHe
oTyera 1o
nabopatopHoOn
pabore; Samura
- pelieHue nabopatopHoOn OIIK-1.1,
15 5.
OKHCIIHTEITLHO-BOCCTAHOBUTEIIHHBIC 2 2/1,21 6 JIOMAIIHCTO paGoTi. OIIK-1.2,
poneccs 3aganus Ne 4; JomarHee OIIK-1.3,
- 3aganue Ne 4, OIIK-1.4
camocrositenbHoe |  TectupoBaHue.
M3y4eHne yueOHon
1 HAy9HOH
JUTEPATYPHI.
odopmiieHue
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOn OIIK-1.1,
1.6 6. DIEKTPOXUMHUIECKUE 4 40N 5 JIOMAIIHETO paboThI. OIIK-1.2,
CHCTEMBEI 3aganug Ne 5; JomarrHee OIIK-1.3,
- 3aganue Ne 5. OIIK-1.4
camocrositenbHoe |  TectupoBaHue.
M3yYeHHEe yueOHOH
U Hay4yHOH
JUTEPATYPHI.
Hroro no pazaeny 18 |18/7,21 35
Hroro 3a cemectp 18 [18/7,21 35 3auéT
Hroro no aucnumnnuae 18 18/7,2 35 3a4eT

)4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJiee MOJIHO PeaTu30BaTh METOJ IMPOOJEMHOIo OOy4eHHUs uepe3 MOCTaHOBKY IpodieM ¢
MOMOIIBIO0 JAEMOHCTpAllMi SBJICHHWA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIUOHHOM H3JIO)KCHUU IIPUEMOB MBICICHHOIO M PEaJIbHOIO JKCIIEPUMEHTA, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTEIIEHH 0000IIEHHOCTH.

Jnis peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOASATCS JIEKUUU-BU3YyaJIU3allMH, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuala
COIIPOBOXAAETCS PE3ECHTALUEN.

JlekunoHHBIN MaTepHall 3aKpervisieTcss B XoJe Jab0opaTOpHbIX padoT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS C pPEalbHbBIMM XMMHUYECKMMHU BemiecTBaMu. Ha maGopaTopHbIX
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/JaHUS 1O NPOMIEHHONH TeMme.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAUMO NpEeABAPATb HMHCTPYKTAXEM IO IMpaBHiIaM
6e3omacHoil paboTHl B XUMUYECKOH JabopaTopun. OCHOBHBIM yCJIOBHEM JIOITYCKa CTYJEHTOB K
nabopaTopHoil paboTe sBisgeTcs HUX 00s3aTelbHas IOAIOTOBKA K HEHl C cocCTaBiIeHHEM
TeopeTudeckoro BBeaeHUs. [Ipu mpoBeaeHHM 1a0OPATOPHBIX 3aHATHM HCIIOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYeHHUs, KOTOPbII MO3BOJISIET YCBOUTH MaTepHall IyTe€M BBISBIEHHS CBs3ei
MeX/1y KOHKpETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aMMOOOYUeHHs (TapHy0 paboTy) TpeX BUJOB: CTaTHYECKas Mapa,
JUHaAMHUYecKas rapa, BapualliOHHAs 11apa; COBMEIasl €€ C TEXHOJIOTHENH MOIyJIbHOTO 00yUEeHus.
BeimonHuB skcnepuMeHT, obOydarouiuecs (GopMynupyroT 00O0OIIEHHBIE BBIBOJBI 10 CEpUHU
OTIBITOB, CIOJb3YysI IPUEMbI aHAJIOTUH U CPABHEHMSI.

CamocrosTenbHas paboTa oOyyaromIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0(OpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOTOBOM aTTEeCTaLUH.

CamocTrosTenbHas paboTa 00ydaromUXcsl AODKHA OBITh HaIlpaBlIeHAa Ha 3aKpPETICHHS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MPernoaaBaTesieM, Ha MpopaboTKy TeM, OTBEJICHHBIX
Ha CaMOCTOATEIbHOE H3yu€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHSATHUSM, BBIIOJIHEHUE
JOMAIIHUX 3a/laHUi M MOJATOTOBKY K PYOEKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. ITomumo
3TOro, OoOydJaromuecs NpPEICTaBIISIOT Pe3yabTaThl CBOEH CaMOCTOSATENbHOW pabOThl B BHJIE
MIPE3CHTALIAMN.

[Tpu mpoBeneHUM pPyOEKHOTO M 3aKIIOUUTENBHOTO KOHTPOJISI OCHOBHBIMHU 3aJadyaMu,
CTOSIIIMMU TIepe]] MpenojaBaresieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rI1yOWHBI 3HAHUN, YMEHHUM, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiay C BBISBIEHUEM
CTETEHH CaMOCTOSITEILHOCTH B IPUMEHEHNH MOJTYYEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
¢dopmamu koHTpOJs. OOyuarommMes MpeAsaraloTcsl TeCThl M 3aflaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATU3MPOBAHHON CHCTEMOW POBEPKH. B oTiIMume 0T 00BIYHOTO TECTUPOBAHUS TAKOM



CIOCO0 KOHTPOJISL TIO3BOJIIET CTYJEHTaM B JIH000€ BpeMsl IPOMTH TecT, MPOaHATIM3UPOBATh OIIMOKH U
IIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOANYEeCKOe 00ecnevyeHue CaMOCTOSITeILHOI padoThI 00y4Yalommxcst
[IpencraBneno B nmpuiioxkenuu 1.

7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqHYecKOe H HH(OPMAIIMOHHOE 00ecnevyeHue JUCITUIIMHBI (MOYJIs1)

a) OcHoBHas auTEpaTypa:

1. UBanos, B. I'. OcuoBsl xumun: Yuebuuk / B.I'. UBanos, O.H. I'eBa. - Mocksa : KYPC: HUL]
NH®PA-M, 2014. - 560 c. ISBN 978-5-905554-40-7. - Tekct : osnekrponHsii. - URL:
https://znanium.com/catalog/product/421658 (mara oGpamienus: 05.02.2022). — Pexxum jpoctyma: 1o
TIOJIITUCKE.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mata obparenus: 05.02.2022). - MakpooObeKT. - TEKCT : 37eKTpOHHbIH. - CBeAeHUS
nocrtymabl Takke Ha CD-ROM.

0) JlomotHuTeEIBHAS IUTEPaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Munrypusa
; Marauroropckuil roc. Texuuueckui 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 (mara oOpamenns:05.02.2022). - MakpooObekT. - TeKCT : 3JIeKTPOHHBIH. -
Ceenenus noctynusl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnunaa, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 05.02.2022). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsana, JI. I'. OkuciuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueonoe nmocodue / JI. T'. Kossina, D. P. Mymmuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : ui.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 05.02.2022). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, 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 (mara oOpamenus: 05.02.2022. - MakpooOBeKT. - TEKCT : DJIECKTPOHHBIH. -
Caenenus noctynsl Takoke Ha CD-ROM.



https://znanium.com/catalog/product/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

5. Koposun, H.B. O6m1ast xumusi: y4ue0. Juisi TEXHUUECKHX Harpas. u crell. By3oB /H.B. Koposun
—9-e uzn., mepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBIN.

6. Kparkuii cripaBouHuK (u3nKo-xumudeckux BenuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Panensb, 3. H. Tumodeea; nox pen. A. A. Pasnens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®emopos, 2003. - 238 c. : wn. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCHUILUIMHE «XUMHA» Ul O00y4arolUMXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajibHOCTEH 1nHeBHOW (opmbl oOyuenus [/ O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemoCpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITENIbHOM paboThl MO JUCUUIUIMHE «XUMHUS» [ 00ydaroluXcsl BCEX HalpaBICHUM
HOATOTOBKH U creluanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XHUMHUYCCKOEC paBHOBECHE:
Mertoauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Beex (hopm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4yaroumxcs 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 : HenmocpeACTBEHHBIM.

5. Uympoga, JI.B. PacTBopsl: MeTomuueckast pa3paboTka K jJabopaTOpHBIM paboTaM Io
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  00ydJarolMXcsi IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenust / 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'. KommoumHble pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo TUCHMIUIMHE «XUMHSD» Uil 00yJaromuXcs MO BCEM HAIPaBICHHUSM MOATOTOBKU M
crieranbHOCTAM Beex (opm oOyuenus / JI.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — MarauToropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYJaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsana, JI.I'. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U SJIEKTPOXUMHUCCKHUE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyarommXxcs 0 BCEM

1 e I Vv — v~



E.B. Tapactok, O.P. Mymiuna; MarHutoropckuii roc. TexHuueckuid yH-T uM. I'. WM. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE TIPOILECCHl: METOAUYECKHE YKa3aHUsA K
nabopaTopHoii paboTe MO IUCHUIUIMHE «XUMHS» Ui OOYYalomUMXCs MO BCEM HaIPaBICHHUIM
MOJrOTOBKM M CIEHHAIbHOCTAM Bcex (opm o0yuenus / O.A. Mumypuna, H.U. PoamonoBa;
Marnurtoropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. — Maruurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEACTBEHHBIMH.

r) [Iporpammuoe o6ecnneuenue u UHTepHET-pecypcehb:

IIporpammHoe o6ecnieyenne

Haumenosanue N
0o Ne norosopa CpoK JIeHCTBUS JTUIICH3UN
MS Office 2007 |\, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CcBOOOTHO 0eccpouHO
FAR Manager [cB0oOOIHO 0OECCPOUHO
Bpaysep Yandex [cBo6oaHO 06ecCpovHO

IIpodeccnonanbublie 6a3bl JaHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBsanue xypca Ccpuika

OnexkTpoHHas 0a3a MEepUOAMYECKUX W3JaHUN
East View Information Services, OOO
HannonaneHas
MH(POPMAIlMOHHO-aHAIUTHYECKasl cHcTeMa —
Pocculickuil MHIEKC HAYYHOTO LIUTUPOBAHMS
(PMHII)

ITouckoBass cucrema Axkamemus Google
(Google Scholar)

https://dlib.eastview.com/

URL: https://elibrary.ru/project risc.asp

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

Nudopmannonnas cuctema - EnnHoe OKHO

URL: http://window.edu.ru/
J0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

denepabHOE TOCYIAPCTBEHHOE OFOKETHOE
yapexnenne — «Demepanbubiii  mHCcTHTyT|URL: http://www.fips.ru/
MPOMBIIUICHHO# COOCTBEHHOCTH

Poccuiickass T'ocynmapcTBenHast OuOmmoTexa.
Karanoru
DOnexkTpoHHbIe pecypchl Oubanorexku MITY
nM. I 1. HocoBa

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMILITHHBI (MOLYJIs1)

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

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

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

1. YueOHbIC ayAnTOpHN U IPOBEACHNUS 3aHATHH JIEKIIMOHHOTO TUIIA.

OcHamieHue ayAuTOPUHM: MYJIbTHUMEIMMHbBIE CpEACTBAa XpaHEHHs, TIepelaud M|
npeacTaBiIeHNs HHQOpMaLuH

2. Y4eOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VH/IUBHUIyJIbHBIX KOHCYJIBTALIUH.

OcHnamenue ayauropun: Harnsaasie Mmatepuansl: TaOIULBI, CXEMBI, TIAKATHI.

3. Ilomermenus Uit CaMOCTOATENFHON pabOThl 00YJaOIIUXCA.

OcHarenue ayautopun: [lepconanbubie kommnbloTepsl ¢ makerom MS Office, Beixogom B
WuHTepHeT M ¢ JOCTyIOM B 3JIEKTPOHHYIO HMH(OPMALMOHHO-00pPa30BaTEIbHYIO CpExy
YHUBEpCHUTETA

4. TlomemeHust Ui XpaHEHUS W TNPO(YUIAKTHYECKOTO OOCTYKHUBaHHS y4eOHOTO
00opyI0BaHUA.

Ocnamenne aymutopun: Creiiaxu, ce(bl I XpaHeHHS Y4eOHOTO 00OpYIOBaHUS.
WMHCTpyMeHTHI U1 peMOHTa J1a00paTOPHOTo 000PyIOBaHUSI.



MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIIPOCY Ipeajaraercsi 4eThlpe BapHaHTa OTBETOB, Cpeau
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJIOB B K101 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 0aiI, a BOCBMOE, IEBITOE U IECSATOE 3aJaHusd — B 2 Oayia.

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. TlepBerlit 3aK0H (TIEpBOE HAYAJIO) TEPMOTMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAIBIHS PEAKIMOHHOM cucTtembl noBbimaercs (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 HammcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe oOpa3oBaHMs OKcuma a3ota ( || ) 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
CaMOIPOM3BOIBHOTO TEUECHUS PEAKIMH IIPU CTAaHIAPTHBIX YCIOBHAX M IIpH Temmepatype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) 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 PA3JIOKCHUN KapOOHAaTa KaJIbIUs?
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

XuMHu4Yeckas 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 OJUHHA/IIATOES
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHW3MbI XUMHUECKUX PEaKINii, 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 XUMHUECKON peakinu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
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 XMMUYECKOTO PaBHOBECHS 00OPAaTUMBIX MPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
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 [OoKa3bIBaeT 3HaYCHHUE TeIUIoBOro s dexra peakunn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW HAa 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 TIOHWKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpoia paBHa 1,2 MoJb/1. BEraucIuTe NCXOAHYIO KOHIICHTPAITUIO
BOJIOpOJIA.

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* + 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) 1mo0GaBUTH CONITHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH 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) 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) JIUCUPOTOPIHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii 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.  VYkaxwure 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 TIOPOT KOAryJISIIUU KOJUTOUA C MOJOKHUTENbHO 3apPsDKCHHOM YacTHIIeH
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 CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHUI Kalus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercss 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOMKHBI MEPEeMEIIaThCsl YaCTHUIIBI
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 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro JJIeKTPOIINTa.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tectax mo teme «OKHUCIUTENHLHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: 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 OaJIOB.

Teer Ne 1

1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuYMBAET CBOIO CTEIICHb OKUCIICHUS
2) NPHHAMACT JJIEKTPOHBI
3) oTHaeT CBOM DIICKTPOHBI

2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...

1) HEWTpaJIbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) HOJIOKUTEILHBIA 3apsa HOHAa YMCHbIIACTCA
3) OTPHUIATENBHBIN 3apsi/i HOHA YBEITHMYUBACTCS

3. U3 mpeacraBieHHBIX HUKE peakimii K OBP 1ucrpornopinoHupoOBaHust MIPUHAIIEKHIT ...
1) S + 2HNO; = H,S0, + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTEJISAIM OTHOCSITCA ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHUBHbIC 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, nporekaromux B KUCIIOH cpejie, BOCCTAaHABIUBAETCA 1O ...
1)  karnona Mn?*
2)  MaHraHar-noHa MnOs>
3)  oxkcuaa mapranna (II) 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/laHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mecroe 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 cyMmMy KO3QPHUIIMECHTOB B yPaBHEHUH 3JICKTPOIH3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

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

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeuuciure Maccy NHMHKA, TOJMYYEHHOTO TPH D3JIEKTPONUM3e Cyib(ara IUHKA, 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,

HPOTEKAIOIIEH MPHU AIEKTPOXUMHUYECKOI KOppo3uu ranbBaHomnapbl ZNn|Mg B cepHokucioii cpene. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BHeayauTopHass caMoCTOsTeNIbHAs paboTa 00yJarOMUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKoi marepuana; opOpMIICHHS OTUYETOB IO
nabopaTOpHBIM paboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TEMATHYECKMX JOMAIIHHUX 3aJaHUH 1JIs1 BHEAYIMTOPHOI CaAMOCTOATEIbHON padoThI
CTYJAEHTOB 110 TeMaM

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

B nomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TEPMOIMHAMKKAY: TIEpBast 3a/laya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Gaina; Tpetss — B 1 6a.



3agaya Nel
Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaplICHHUE

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

3amaga No2

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

3ajgaua Ne3

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

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

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

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

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

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

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

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccumnraiite BpeMsi, Mpu KOTOPOM ITO K€ KOIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CkoIbKo pas H3MEHHTCs
MIPH 3TOM CKOPOCTh PEAKIIHH?

3amaga Ne3

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

3anaya Ned

Hus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHIEHTPAlMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmonw/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute uepe3 KOHIIEHTpAIMH PEareHTOB KOHCTAHThI PABHOBECHS CISIYIOUINX PEaKITHil:

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

YKakuTe HanpaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IPU MOHMKCHUU
TEMIIEPaTyphl, €CIM JaBJCHHE ITOCTOSHHO, O) TNpW TIOBBIIICHWM JaBJICHUS, €CIH TeMIepaTypa
MOCTOSTHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanuum mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3a7adu
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3amaua Nel

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

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

3agaya Ne2

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

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO JBa MOJICKYJIIPHBIX YPaBHEHUS PEAKIIMM K CIEIYIOIUM HOHHBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

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

3amaya NeS

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

3amaua Neb

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

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

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

3amayga Nel

[Tonbepute KOA(pPUIMEHTHI B ypaBHEHUSX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

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

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNO3; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + NaS$,05+ NaOH —

Bi.O; + C —



Mg + HNO3 pu) —

3amaua Ne3

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

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

B nmomamnem 3amanuu 1o TeMe «IeKTPOXUMHUYECKUE CUCTEMBI»: TIepBasi 3a/1a4a OLIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yromiel peakiuu, MpoTeKaroleil mpu paboTe TralbBaHUYECKOro 3JIeMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJljia B KATOAHOM pacTBope, nmpu kKoTopoi 3/1C raibBaHUYECKOT0 JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga No2

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

Onpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCION cpene 3a 20 MHH, €ClI CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YpPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

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

YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIIEHUS BBIX0/Ia METaJJIa 110 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHUKA)

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

Buytpennss sneprus. Padorta. Teriora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaANBNUA KaK (GYHKLIUSA COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOH A(dekT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DHrpomus Kak GYHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpasieHne caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

ook~ wdE



KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»

1.  Xwumnueckas kuHeTuka. CKOpOCTh XUMHUYECKON PEAKIIMHU U METOJIbI €€ PETyIUPOBaHUS.
2.  BiusHue KOHIIEHTpALUU Ha CKOPOCTh XUMUYECKOH peakiiu (3aKOH JeHCTBYIOIUX Mace).
3.  BumsHue Temmneparypsl Ha CKOPOCTh XUMHUECKOM peakmuu. [Ipasuno Bant — [N'odda.
4.  Teopust akTUBHBIX CTOJIKHOBEHUU AppeHuyca.
5.  DHeprus akTUBalUH. Y paBHEHHE AppeHHYCa.
6. Teopus nmepexoHOr0 KOMILJIEKCA. JHEpreTUdYecKasi JuarpaMma.
7.  Kpusas Makcsemia — bonbiimana. JHepreTudeckuii 6apbep.
8.  Karanuruueckue CUCTEMBI.
9.  BuusHHe KaTanM3aTopa Ha CKOPOCTh XUMUYECKOHN PEaKIIHH.
10. T'oMOreHHBIN M reTepOreHHbIN KaTalus3.
11. KoebaTenbHbIe peaKiiy.
12. Xumwuueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHSI.
14. Cwmemenue xummudeckoro paBHosecus. [Ipunnumn Jle-1llarennbe.
15. BnwusHME KOHLEHTpPALIMH, 1aBJIECHUS U TEMIIEPATypBhI.
16. ®da3oBbiec paBHOBECHS.
17. ®a3oBble 1UarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.
KonTtposbHbie Bonpockl 1o Teme «PacTBopbn»

1.  Ilousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.
2. PactBopbl. CnocoObl BbIpaKe€HUS KOHIEHTPAIMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpALUs, MOJISIpPHAs KOHLEHTPALKMs SKBUBAJIEHTA, MOJIbHAS J10JIs, TUTP).
3.  KomnuratuBHble cBOHCTBa pacTBOPOB. M neanbHbli pacTBOp.
4.  3axonsl Payns: | (ronomerpuueckuit) u |l (30ymuinockonn4eckuii 1 KpUOCKOIINYECKUI).
5. Ocmoc. OcmoTHueckoe aaBiaeHne. Cxema ocMOMeTpa.
6. KwncimoTHO-0CHOBHBIE B3aMOJIEHCTBHS BEIISCTB.
7. HonHasg Teopusi KUCIOT M OCHOBaHUN AppeHuyca. OCHOBHBIE MOHSTHUS U TMOJIOKEHUS TEOPUU
AppeHnyca.
8.  Jluccommanus KHCIOT, OCHOBaHMM M COJeH ¢ TOYKM 3pEHUsT HMOHHOW TeopuM AppeHHuyca
(mpumepsr).
9.  Crenens aucconuanuu. CUabHbIC U Cla0ble YIEKTPOIUTHIL.
10. Huccoumarus cnadbix 31eKTponuToB. KoHCcTaHTa AMCCOIMaIig.
11. 3akon pazbaBnenust OcTBanpaa.
12. Peakiuu mOHHOr0 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIad0To
AIEKTPOJINTA, OCAJIKA U raza).
13. TIpousBeneHnEe paCTBOPHUMOCTH.
14. HonHoe mpou3sBeeHre BObl. BOJOPOIHBIN U THIPOKCHIIbHBINA OKA3aTEeNH.
15. Tmaponus cosneii. Tumbl ruapOIN3a CONCH.
16. KonuyecTBeHHbBIE XapaKTEPUCTUKU MIPOIIEcca THAPOIIN3A.
17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOIIN3A.

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



10.
11.
12.
13.

NN E

arLONOE

CenumeHTaIMs KOJUIOUIOB.

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

KoutpoJbHblie Bonpochbl 1o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoieccbn

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PeaKUuid (IpUMEPHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIHAIL.

VYpasuenue HepHcra.

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

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

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

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3MepeHne >IEKTpPOIHBIX NOTEHUHUAIOB. Psa  CTaHAAPTHBIX AIEKTPOAHBIX IMOTECHIMAJIOB.

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

6. VYpasuenue Heprcra.

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

9.  Kopposus merainos. Knaccudukanus KOppo3MOHHBIX IPOIIECCOB.

10. Xwumwudeckas KOppO3usl.

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

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

13.  CkopocTh KOppO3HH.

14. 3amuTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUYECKHE CIIOCOObI 3alIUThl OT KOPPO3UU METAIJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBAHUYECKUI HIIEMEHT.

18. Xumuueckue UCTOUHUKHU TOKA. AKKYMYJISTOPBHI.

19.

XUMHYeCKHEe HCTOYHHUKHN TOKa. TOIUITMBHBIE DJIEMEHTEI.



INPUJIOKEHUE 2

7. OueHOYHbIE CPeICTBA /I MPOBeAeHHs POMEKYTOUYHOM aTTecTaluu
[IpomexxyrouHast — aTTecTalusi MMEET  LENbI0  ONPEACNIUTh  CTENEHb  JIOCTHKCHUS
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS] U OLIEHOYHbIEe CpeACTBA /Jisl NPOBeJeHUs:
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-1 CnocobeH pemath 3a1a4u mpodheccnoHaTLHOU IeATETPHOCTH Ha OCHOBE UCIIOJIE30BAHUS TEOPETHUCCKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX U

TEXHUYCCKHUX HAYK, a TAKKC MAaTEMATHUYCCKOr'O alrrapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKH
¢u3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Uit 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
IKCIIEPUMEHTAIBHBIX UCCIICTIOBAHHIA

Ilepeuens meopemuueckux 60npocog K 3auemy:

1.  OcHOBbI XMMHYECKON TEPMOJMHAMUKHU: CHUCTEMa, TEPMOJUHAMHYECKUE TMapamMeTpbl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJIUHAMUKH.

2.  DHepreTMKa XMUMHUYECKUX MPOIECCOB.

3. Dwuranenus. 3akoH ['ecca M ciIeICTBUA U3 HETO.

4.  Durponud. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHY.

5. Dmueprusa ['mb6ca. HampaBieHus XUMHYECKUX MPOIIECCOB.

6. Xumuueckas kuHeTHKA. CKOPOCTh XMMHUYECKON peaknuu. CpelHsss ¥ UCTHHHAS CKOPOCTH
peakunn. Kunernueckas kpupasi.

7. CKOpOCTb peakIlMi U METOJIbI €€ peryJupoBaHusl.

8.  Bnmsuue temmeparypsl Ha ckopocTh peakiuu. [IpaBusno Baut-I'odda.

9.  DHeprus akTuBanuu. AKTUBHPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzaropsl U KaTaIUTUYECKHE CUCTEMBbl. | OMOT€HHBIN KaTalus.

11. Karanu3aropbl 1 KaTAIMTHYECKHE CUCTEMBI. ['eTeporeHHbIN KaTanus.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XUMUYECKOT0 paBHOBECHS.

13. Cwmemenune xummuueckoro papHoBecus. [puammmn Jle [aTense.

14. PactBopbl. C1ocOOBI BBIpaKe€HUsI KOHLIEHTPAIUK PacTBOPOB.

15. PactBOpbI 251ekTpoauTOB. CTENEHh U KOHCTAHTA JIEKTPOIUTHUECKON AHUCCOIMALNU. 3aKOH

pa36asnenus OcTBaibaa.
16. Juccoumarusi KUCIOT, OCHOBAHHM, coJieil. AM(OTEpHBIE IIEKTPOIUTHL.
17. PactBopumocTs. IIpousBeneHne pacTBOpUMOCTH. YCIOBHE 00pa3oBaHMsS U PACTBOPEHUS

OCaJIKOB.
18. uccoumanus Boasl. MoHHOe npou3sBeneHue Boasl. pH.
19. Tmaponus coneii. CTeneHb U KOHCTaHTa THIPOIIN3A.
20. Tucnepcuble cucteMsl. Knaccugukarus. Jlnopuisneie 1 11o(oOHbBIE KOIIOUIBI.
21. CtpoeHune KOJUIOMIHBIX YaCTHII.
22. Koarynauusi KOJUIOUAHBIX PaCTBOPOB.
23. OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukanus

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
24. DNEeKTpOXMMHUUYECKHE CHCTeMbl. 3aK0oHbI Dapajes. DICKTPOIHBIN OTCHIIHAIL.
25. TanpBanmueckwuii 3meMenT Jlanuss SIkoou.
26. DIeKTPOXHUMHYECKHE CUCTEMBI: JIEKTPOIIU3 paciiaBoB. [I[puMeHeHe 371eKTpoIu3a.
27. DnexTponu3. AHOAHBIA M KaTOMHBIN MPOIECCHI MPU IEKTPOIH3E pacTBOPOB. [IpuMeHeHue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppozuu. CriocoObI 3alIUTE METAJUIOB OT KOPPO3UH.
Ilpakmuueckue 3a0anus
[TpoBecTu aHanu3 BIUSHUS KOHIIEHTPAIIUU HA CKOPOCTh XUMHUYECKOM peakuuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHUHA.
Pe3ynbTarhl ONTOB MPEACTABUTH B BUJIE TAOTHIIBI 1.
Tabauua 1
Homep O6beM, M Konuentpauus Bpewms Cxopoctb
ombiTa | NaS,03 H,O H,SO4 NayS,03, 102 | nosnenus peakuuu, 10,
MOJIB/JI MYTH, C !
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 TAOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKITUH.
Crienathb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HATPHs.
OIIK-1.2 Hcnonp3yeT TeOpeTUUECKNE OCHOBBI Ilpumepnvle npakmuueckue 3a0anua 0na 3auema:

TEXHUYCCKUX HAYK IJId NPUMCHCHHA
HMHHOBAIIMOHHBIX TCXHOJOT Uil Ha
PEAITBHBIX CTPOUTCIIBHBIX 00BEKTOB

1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy () onpeaennte BO3MOKHOE HalpaBICHUE
CaMONPOU3BOJIBHOTO TEYEHUS PEAKIIMH [TPH CTaHJAPTHBIX YCIOBUSX U npu  Temmepatype T =927 OC,
eciu TeIIoBOM 3(dekT peaknuuu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCA. YKaKHUTE: a)
BBIJICTISIETCS] WJIM TIOTJIONIAeTCS DHEPrHsl B XOAE PEakiuu;, 0) MpUUMHY HANJAEHHOTO HU3MEHEHUS
SHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

2. Beipa3uTe uepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NHjpy, AH = -92,2 xJx. YkaxuTe HampaBleHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CITU TEMIIEpaTypa MOCTOSIHHA.

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

4. Kakwe wu3 cienyrommux coieii moasepratorcs ruapoinusy: NapSiOs. Cu(NOjz),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSPHbIE YpaBHEHHUs T'MAPOJIM3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HadyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

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

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HAlpaBiICHHE CaMOIPOU3BOJIILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, UCIIOJIB3YS 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENLHBIX oTeHaios H) + H3PO, — J, + H3PO; + H,0.

7. llpuBeauTe CXEMbl SJIEKTPOAHBIX MPOIECCOB U MOJICKYJISPHBIE YpaBHEHUS PpEaKIui,
NPOTEKAIOIIUX MPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kuciioii cpejie; 0) BO
BIIXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctasuiua 0,01 r/4.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPABHEHHUS DJIEKTPOIHBIX MPOIIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKInu, MPOUCXO el pu snekTponuse pactBopa CoSO4, Beraucnute
(bakTHYECKOE KOJIMYECTBO METAJlIa, TOTy4eHHOro Ha Karoe npu sektposuse Co(NO3),, eciu
AJIEKTPOJIN3 MPOBOAWIN B TeueHuu | 4. Berxoa MeTtamia o Toky coctaBuil 85%. Ykaxure
BO3MOJKHBIE MIPUYMHBI YMEHBIIICHHS BBIXOJa METAJIJIA IO CPABHEHUIO C PACUETHBIM.

OIIK-1.3

Pemaer
IIOMOILIBIO
anmapara  BEKTOPHOMU
AHAJIMTUYECKON T€OMETPUHU
MaTeMaTHYECKOr0 aHAJIN3a

HWHXXCHCPHBIC  3aJa4u

C

MaTEMaTH4ECKOIr 0
anreopsl,

u

Ilpumepniuvie npaxmuueckue 3a0anus 011 3auema:

1. Hanmcarb 31€KTpOHHBIE YpPAaBHEHUS DJJIEKTPOJHBIX IIPOLECCOB, YPAaBHEHUE CYMMAapHOMN
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hammucatb MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHEHUsI peakiuii tuaponusa comueit: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHUs peaklUii, HaKCaB X B MOJIEKYJISIPHOU U MOHHOM Qopmax:

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




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
4. B 2 1 pactBopa runpokcuaa kanbius coaepxutcs 478,8 r Ca(OH),. [ImoTHOCTH pacTBopa 1,14
r/min. Paccunraiite: ®(Ca(OH),); Cum; Cox; Cmy N(Ca(OH),) u N (H20); T.
5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.
6. Hamucarb 5JeKTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX IPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromei peakiuu, BeIYUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=0,1 MOJIB/JI.
7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAMMCAB UX B MOJICKYJIAPHON M HOHHOM popmax:
NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.
8. Hamucath ypaBHEHHUs peakIiii rHaposiu3a B MOJIeKy sipHOM 1 noHHOM Buze: Aly(SO4)3, KCI,
Na,SOs.
9. Hamwmcarh 537€KTpOHHBIE YpPaBHEHMsI SJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYHCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPalUu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moub/11, [Cu*]=1,0 Moub/i.
10. Cynbdar amromunus Maccoir 36,4 r pacteopunu B 100 r Boabl. [110THOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIZ(SO4)3) 1 N (H20); T.
OIIK-1.4 Pemaer Teoperumueckue 3amauud B Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:

obOacTu TEIJIOTECXHHUKH,
THAPaBINKH,  TeIioMaccooOMeHa,
HCTIOJB3YS dbyHIaMeHTaTbHBIE
3HAHUS

1. HamucaTh DJIGKTPOHHBIE YpPaBHEHHUS JJICKTPOJHBIX TIPOIECCOB, ypPaBHEHHWE CyMMAapHOM
TOKOOOpa3yroleit peakiuu, Berauciauth JJ]C raJpBaHUYECKOr0 3JIEMEHTa, €CIH KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mos/11, [AgT]=1,0 Moms/m.

2. 3aKOHYUTH ypaBHEHUS PeaKIIHii, HATMCAaB X B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

3. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTb ITpoTeKanus peakuuu CaO ) + 2 C) =

= CaC; () + CO(p), AH; = 460 k/I)x npu crannapTHeIX ycnoBusx. PaccuuTaiite Temneparypy Hadana

peakiuu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;

S(CO)=197 Idx/moms K.

4. CocraBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:

KMnQO4 + NaNO, + H,SO,4 —, CI‘2(SO4)3 + Br, + NaOH —.

5. Onpenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly oy + 2 HO(y =4

HCl + Oy (1, AH; = 115,6 x/Ix nipu CTaHIapTHEIX yCIOBHAX. Paccumraiite Temmeparypy Havana

peakimu, ecan S(Cl2)=223 Jx/monb-K; S(H,0)=189 Jlx/mons K; S(HCl)= 187]x/monb K,
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AHAUKATOpPa
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O1eHOYHEIE Cpe€acTBa

S(02)=205 JTxx/moasK.

6. Hamucatp ypaBHEHUs peakiiuii Tuapoau3a B MojiekyssipaoM u nonHom Buje: CrCls, NaNOs,
K2CO:s.

7. CocTaBbTe YpaBHEHHSI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

8. I'omoreHHas peakuus IpoTekaeT Ho ypaBHeHuro H, ) + b oy = 2 HI. Hauanbnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONBbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

9. B 640 mn Boas! pactBopmiiu 160 r xmnopuna xkenesa (I11). IlnoTHOCTs MoNydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

10. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXHOCTb IpOTEKaHMs peakiuuu CS; () +3 Oyp=
=CO; (1 + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX YCIOBUsX. Paccuuraiite Temmepatypy
nauana peakuuu, eciu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 JTxx/monbK.

11. Peakuus uner no ypaBHenuto: 2 Hy i + Sy (1) = 2 HaS(ry. HavanbHas koHIeHTpanys Bogoposa
2 momw/m, cepsl 1,5 Monb/n. OnpenenuTe Bo CKOIBKO pa3 M3MEHUTCS] CKOPOCTh PEAKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenute TEpPMOAMHAMUYECKYIO BO3MOKHOCTB IIPOTEKAHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTangapTHHIX ycloBUsX. PaccunTaiite Temmeparypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

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

14. B pactBope opTodocdopnoii kuciaotsl Maccoit 1200 r u miotHocThiO 1,153 /™M1 copepxurces
312 r H3PO4. Paccunraiite: ®(H3PO4); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

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

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

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI YpOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32a4TeHO0» - 00yUaIOLIUIICS HEe MOXKET IM0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BICHCHUS I/IHC];)OpMaIII/II/I, HC MOJXKCT IIOKa3aTb MHTCIICKTYAJIbHBIC HABBIKU PCHICHUA HPOCTBIX
3aaad.



