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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

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

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

Jns  u3ydeHuss JOUCHUIUIMHBI HEOOXOMWUMBI  3HAHUS, YMEHHS W  BIAJICHUS,
cOpMUPOBAHHEIE B PE3YJIbTATe 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 (PU3UYECKOTO M XMMHUYECKOIo 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 PEeaTu30BaTh METOJ IPOOJEMHOro OOy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
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.

JlexunoHHBIN 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 OOYYeHHs, KOTOPbII MO3BOJISIET YCBOUTH MaTepHall MyTe€M BBISBIECHUS CBs3ei
MeX/1y KOHKpETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aMMOOOYUeHHs (TapHy0 paboTy) TpeX BUJOB: CTaTHYECKas Mapa,
JMHAMH4YEecKas rapa, BapualliOHHAs 11apa; COBMEIAs €€ C TEXHOJIOTHENH MOIyJIbHOTO 00yU€eHuS.
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 pedeparoB U KypcoBbIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
UTOTOBOM aTTEeCTaLUH.

CamocTrosTenbHas paboTa 00ydaromUXcsl AODKHA OBITh HaIlpaBlIeHAa Ha 3aKpPETICHHS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MPernoaaBaTesieM, Ha MpopaboTKy TeM, OTBEJCHHBIX
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
CTETEHU 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 MPOBEPKH. 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
[TpencraBneno B npuiaoxxeHuu 1.

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

8 YueOHO-MeTOAHYecKOe M MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

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 (nara oOpamenus: 26.04.2023). — Pexum goctyna: 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 obpamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBeICHUS
nocrtymabl Takke Ha CD-ROM.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munrypuna
; Marauroropckuil roc. Texuudeckuii yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY mm. 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 oOpamenusn:26.04.2023). - MakpooObeKkT. - TeKCT : 3JIEeKTPOHHBIHA. -
Ceenenus noctynasl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnunaa, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuil 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 (mara oOpamenusn:26.04.2023). - MakpooObeKkT. - TeKCT : 3JIEeKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsana, JI. I'. OxkucinTenbHO-BOCCTAaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsma, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TabII. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpiioBa ; MarHUTOrOPCKH# TOC. TEXHUYECKHIA
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 oOpamenus: 26.04.2023. - MakpooObekT. - TekcT : IIeKTPOHHBINA. -
Caenenus noctynsl Takoke Ha CD-ROM.



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. PaBnens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®emopos, 2003. - 238 c. : wn. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

B) MeTtoauyeckue yka3zanus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCHUIUIMHE «XUMHA» JUIsl O0Yy4arolUXcs BCeX HaIpaBICHUH
NOJrOTOBKM W  CHeUWajbHOCTEH 1nHeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemOCpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMHUS» NIl 00ydarolUXcsl BCEX HalpaBiICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm obyuenus / JL.I'. Komnsaa; Marauroropckuii roc.
texandyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2023. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANpaBJICHUI NMOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekct : HermocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOINYECKUE
YKa3aHUs JUIsl CAaMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4arouuxcs BCex
HAIpaBJICHUH TOATOTOBKH M crienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TeKcT : HemocpeCTBEHHBIN.

5. Uympoga, JI.B. PacTBopsl: MeTomuueckasi pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJATOTOBKU U CELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2023. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMUeCcKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydarolIMXcs IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHble pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHSD» U1 00yJaroluXcs MO BCEM HAIPaBICHHUSM MOATOTOBKU M
crieranbHOCTAM Beex (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T uM. I'. 1. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs 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, 2023. — 10 c. — Tekct : HemocpeACTBEHHBIH.

9. Komsana, JI.I'. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U SJIEKTPOXUMHUCCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyarommXxcs 0 BCEM
HaMpaBJICHUAM TOATOTOBKH M CIEHHAIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.

~ o - r — vr T



— Marnurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 ¢. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHYECKHE TMPOLECCHl: METOIMYECKHEe YKa3aHusi K
nabopaTopHoil paboTe MO JUCHMIUIMHE «XUMHA» Uil OOYy4arolUXcs MO BCEM HaIPaBICHUIM
NOJrOTOBKH M CIEHUATbHOCTAM BceX ¢opm obOyuenus / O.A. Mwumypuna, H.U. Pomuonosa;
MaruauToropckuii roc. Texuuueckuid yH-T uMm. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. U.
Hocoga, 2023. — 13 ¢. — TekcT : HemocpeCTBEHHBIN

r) [IporpammHoe odecnieuenne u UHTEepHET-pecypcehi:

IIporpammHoe o6ecnneuenne

HaumenoBanue N
o Ne norosopa CpoK JIeHCTBUS JTULICH3UU
MS Office 2007 |y, 135 o1 17.09.2007 SecopouHo
Professional
7Zip CcBOOOHO 0OECCPOUHO
FAR Manager  |[cBo601HO 0ecCpovHO
Bbpaysep Yandex [cBo6oaHO 0ecCpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CcbLika

DnexTpoHHas 0a3a MEPHOAMYCCKHUX H3JIaHUI
East View Information Services, OOO
HanmmnonanpHas
undopmanonHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HHAGKC HAYYHOT'O0 IIMTHPOBAHUS
ITouckoBass cucrema Axaaemust Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe OKHO
JI0CTyTa K HHPOPMAIIMOHHBIM pecypcaM
®denepallbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxaenne  «®enepanpubiii  mucruryr|URL: http://wwwl.fips.ru/
MIPOMBIIIITICHHONW COOCTBEHHOCTHY
Poccuiickass T'ocynapctBenHast OuOamoTexa.
Karanoru
OnexkTpoHHble pecypchl Oubanorexku MITY
uMm. ['.1. HocoBa

9 MaTepuaJibHO-TEXHHYeCKOe 00ecreyeHue TUCIUIIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

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

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

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:



1. YueOHble ayaAnTOpHH VIS TPOBEICHHS 3aHATHI JICKIIMOHHOTO TUTIA.

OcHamieHue ayAuTOPUHM: MYJIbTHUMEIMMHbBIE CpEACTBAa XpaHEHHs, TIepelaud M|
IpeACTaBICHNs HHPOPMAIIH

2. Y4eOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VHIUBHUTyaIbHBIX KOHCYIbTAIHH.

Ocuamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TIAKATHI.

3. [Nomemenus 1t caMOCTOSTENBHOM pabOTHI 00YJAFOIIINXCSL.

OcHarenne ayautopun: [lepconanbabie KoMnbroTephl ¢ makerom MS Office, BeixoaoMm B
WuTepHeT M ¢ JOCTymOM B 3JEKTPOHHYIO HH(OPMALMOHHO-00pPa30BaTEIbHYIO CpELy
YHUBEpCHUTETA

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

Ocnamenne aymutopun: Creiiaxu, ce(bl I XpaHeHHS Y4eOHOTO 00OpYIOBaHUS.
WHcTpyMeHTHI 111 peMOHTa JIAO0paTOPHOTO 000PYAOBAHHUS.



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

CaMocrosTenbHass pabota oOydaromuxcs IOApa3JesieTcss Ha ayJauTOPHYIO, KOTOpas
MIPOMCXOJUT KaK BO BpeMs JIaDOPAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMSAIIYI0 BO BpeMs IMOJTOTOBKH CTYJICHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KaXJIOMY pa3eiy JUCIHUILIMHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U IPAKTHUECKUE
3aJlaHusA, OTBETHl HAa KOTOpBIC TPEOYIOT TJIyOOKOro IMOHMMAHHS H3YYCHHOrO MaTepuaia. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIMPOCY MpenaraeTcsi YeThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHUS TOJYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax 101 TeMe Kypca — 10.

BapuaHThl TeMaTHYeCKHMX TECTOBBIX 3aIaHUI IS TEKYIIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHUYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3aLaHusI — B 2 Oajuia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcmemMa 03HAYaeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHl XUMUYECKOW peaKIuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCBIBACTCS TaK:
a) PV =vuRT B) K = Aeyp (- EA/RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu orpuniarencH (Q< 0)
B) SHTAJIBIUS PEaKIMOHHON crucTeMbl yMeHblaercs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg P) AHct
5. Kakue u3 nmpuBeIeHHBIX PEAKIH SBISIOTCS SHI0TEPMUUYECKUMU?
a) 1/2 N+ 3/2 H,=NH3 , AH = — 46 K]I»x/mMomb
6) Hy+4/2 0,=H,0, AH = 242 K]Ix/mMonb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I»x/momb

6. Kakas u3 HanmMcaHHBIX HMKE PEAaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+1/20,=NO r) NHz+ 520, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoThI.
DHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOM3BOJIBHOIO TEUEHNUs PEAKLUK TIPU CTaHAAPTHBIX YCIOBUSX U Ipu Temneparype 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 Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakuus: 2KClO3 (tg) —2KCl (1g)+30; (1), AH<O Mo0keT caMOIIpou3BOJIbHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

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

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHU4ecKasi TepMOJIUHAMUKA
0) TepMOXUMHUS
B) XMMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCs OJTHO U3 UCXOJIHBIX 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 eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHS 00OPAaTUMBIX MPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTON PaBHOBECHS
6. Kak 3anuceiBaercs BepaxeHue s ckopoctu peakuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V = K[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H,0]°
7. Kak 3anuiuercs Belpa)k€HUE AJIs1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Ky = [C][D]/ [A][BT’



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

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

8. Kakoii 0Tpe30K Ha AMarpaMMe TOKa3bIBAET 3HAYEHUE TEIUIOBOTO  d(deKTa peakiuu?
a) 1 tE

6) 2 # 2

4
/ 1 3
—y Y

XO0J1 peakInu

A....

B) 3

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW HA TUarpaMMe K Bonpocy 8?
a) PK30TCPMHUUCCKAs PEaKIUs
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) IpH MOBBIIICHUHU TEMIIEPATYPhl
B) TIPH TTOBBIIIICHUY JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIGHTpauus Bojaopoaa paBHa 1,2 Moip/n. Bpruuciure HCXOIHYIO
KOHIICHTPALIMIO 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. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHCHHE 3aIHUIIETCS B BUJIC
1) 2K"+ 30,5 = 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 pactsopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH CONITHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOp BOJOM

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. PacTBOpHMOCTh OKcanaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Omnpenennre MpoM3BENCHHE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKCcH aMMOHHMSI
2) THIPOKCH KaJIHsl
3)  XJopuI Kalblus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPbI MHOTHX COJIGH MOTYT MMETh HICJIOYHYI WJIH KHCIYI CpPEeidy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 coei
2) JIUCUPOTIOPIUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

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

Tect Nel
1. Vkaxwurte pa3Mepbl 4aCTHUI[ KOJJIOUIHBIX CHCTEM
1) MeHbIne 1 HM
2) 6onbmie 100 HM

3) ot 1 am 10 100 HM
2. Kakue wuoHBI CcmOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWAA, YaCTUIBI KOTOPOTO HMEIOT
TIOJIOXKUTEIBHBIN 3apsia?

1) KaTHUOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJIEKYT

3. 21.]'[5{ KaKoOIro OJJICKTPOJHWTA IMOPOr KOoaryjsinuu KOJIouJa C ITOJOXUTCIIBHO 3ap$[>1<eHHoﬁ
YacTUIEH JOKEH OBITh HAUMEHBIITUM?

1) XJTOPHUJT KaJIHsI
2) cynbdar Kanus
3) optodocdar Kaus

4. Muneina 3oms umeer crpoenune:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1) xyopun xenesa (111)
2) BOJIA
3) THJIPOKCHUT KaJIHsI

5. Ilpu B3aumoneiictBuu 20 mur 0,001H mutpara ceunna (I11) ¢ 10 ma 0,02H cynedara xamus
obpasyercs 30ib cyibdarta cBuHna (lI). K kakomy 3nekTpoay MODKHBI MEpeMemaThes
YaCTHIIbI TUCTIEPCHOM (ha3bl IPH IIESKTPOTH3E?

1) HaXOJSTCS B COCTOSIHIM JUHAMHYECKOTO PAaBHOBECHS
2) K KaTomy



3) K aHOY
6. B nBe konbGel Hamuro mo 50 mu 3018 ruApokcuaa skenesa. s Toro 4troObl BBI3BATH
KOAaryJIsLuIo 307151 OTpeOoBaIoch 100aBUTh: B mepByto — 5,3 Mt 1H pacTBopa xnmopuaa xamus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Beraucnure mopor Koaryisiuuu
Ka)XXJIOT'O 3JICKTPOJINTA.

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

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

Tecr Ne 1
1. OkucauTENb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU JIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEHTpaJbHBIE ATOMBI MPEBPAILAIOTCA B MOJIOKUTEIHHO-3aPsyKEHHbIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIAETCS
3) OTpHUIATENbHBIN 3aps]] HOHA YBETUUUBACTCS
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponoplinoHupoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BoCCTaHOBUTENSIM OTHOCSTCH ...
1) METaJUIbI, BOJIOPOJI, YIIIEPOT
2) aKTHUBHBIC HEMETAJLITBI
3) AJIEMEHTBI, HaXOJAIIMECS B CPETHEN YaCTH IEPUOJIUYECKON CUCTEMBI
5. CreneHn OKHCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/a COOTBETCTBEHHO PABHHI .. .
1) a)—2;0)—2
2) a)—2;06)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1) karrona Mn?*
2) MaHTaHaT-HoHAa MnO,”
3) okcuaa mapranua (II) MnO

7. B peakuuu, npotekaromieii mo cxeme CrSz3 + KNO;3 2 K,CrO4 + KySO4 + NO okucieHuro
MOJIBEPTAOTCS CIICYIOLIUE DIIEMEHTHI ...

1) a30T U cepa
2) cepa U XpoMm
3) XPOM H a30T
8. Cymma k03 PHUIIMEHTOB B peakinu, MpUBeIeHHOH B Bompoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakin KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIEKTPOXMMHUYECKHE CHCTEMbI

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

Tect Nel



1. DaexTpoaHBIN MOTSHIIMA ONIPEACIISIOT 110 YPABHEHHUIO ...

1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccuwmraiite DJIC ramsBanuueckoro siementa MgMgSOy||CuSOyCu mpu crangapTHBIX
YCIIOBHSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKThl 00pa3yroTcsl Ha KaToJie IPH AIEKTPOJIM3e pacTBopa HUTpara cepedpa?
1) BOZOPO/T
2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4. Vxaxute cymMMy KO3(QQPHUITMEHTOB B YpaBHEHUH MIEKTPoIM3a pacTBopa HurpaTta meau (1I)
1) 12
2) 11
3) 10
4) 8

5. Kakas M3 [OpHUBEOCHHBIX  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKUMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bpluumciure Maccy IMHMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex rnpu cuie Toka 1A

1) 2,1:107
2) 0,05

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OAIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAIOIIEH MpHU 3JIEKTPOXMMHUYECKON KOppo3uu ranbBaHomnapbsl ZnMg B CEpHOKHUCIION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

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

Breaymuropsan  camoctosremsian  paora  ofysaomuxes  OCYIIIECTBJISIETCSI B BUJAE UW3YYCHHUS JIUTEPATYpHl IO
COOTBETCTBYIOLLIEMY pa3zieldy ¢ MpopaboTKoil marepuana; oGpopMIIEHHsS] OTYETOB MO JIAOOPATOPHBIM
paboTam U BBITIONTHEHUS TOMAIIIHUX 3aJaHUH.

BapuaHThl TeMATHYECKHX JOMANIHHX 3aaHU 1/151 BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
1o TeMe «XUMHYECKAasi TEPMOTUHAMHKA»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMHKAY: TIepBasl 3aJlaya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 Oa.



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,
ecly TerIoBoi A (deKT peakuu 10 3aJaHHOW TeMIIePaTyphl HE U3MEHUTCS. Y KAXKHUTE: a) BBIIACISACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUs pearupyronux BemecTB. CKOJIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

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

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

6) 2CO () + 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, korna npopearupyer 30% CO? Bo CKoONbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI U 00paTHOM peakiuu, eciu YBEIUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
PaccuuTaiite Bpems, pu KOTOPOM 3TO € KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIEPATYPE
200 °C, ecin TemmepaTypHblit KOO(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pa3 H3MEHHTCs
IIPU 3TOM CKOPOCTb PEAKLINH?

3amaga Ne3

Haiinute HayanpHble KOHIIEHTPALIMK UCXOAHBIX BEHIECTB U KOHCTAHTY PABHOBECHSI PEAKIUU:
Fe ) + H20 () = FeO () + Hy (1), €citn paBHOBECHBIE KOHLIEHTPALMHM PEarupyONIUX BEIIECTB PaBHBbI:
[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 Mmons/n. OnipenenuTe KOHIICHTPAIIUHA 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 = -92,2 KJI)K,
COz(r) +C ™= 2 CO(,—), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

VKaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUYECKOT0 PABHOBECHS 3TUX PEAKIIMI: a) TPU MOHMKEHUHN
TEMIIEpPATypbl, €CIH JaBJI€HHE IOCTOSHHO, O) MpH TOBBIIIEHWU JaBJIEHUS, €CIM TeMIeparypa
IIOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

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



3amaua Nel

B kakom o0beme Boabl cienyeT pactBopuTh 1351 SnCly mist monydenust 3M pacTBopa Xsopuaa
onoBa (II) ¢ mmotHOCTRIO P = 1,405 T/MN?

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

3agaya Ne2

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

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba?t + Cr042' — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn®" +H,S

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

3amaya NeS

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

3amaua Neb

Haiinute npoussenenue pacrsopumoct PbCly, ecniu 8 200 M1 Boab! pactBopsiercst 2,17 r 3Toro
COEIMHEHMUSL.

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

B nomamaem 3agannu no teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI»: TIEpBas 3aa4a
orieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.

3amayga Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SNEKTPOABIDKYIIYIO CHJIy UM ONPEASIUTE HaNpaBiICHHE CaMOMPOU3BOJIBHOTO
MpPOTEKaHUs  MEepBOM  peakluud MNpU  CTAHAAPTHBIX  YCJIOBUAX,  HUCIONB3YyS  3HAUYECHHS
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX 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 ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH:

KMnQO; + NaNO, + H,0—

NaCrO, + H,0, + NaOH —

BI(OH)3 + NaS$,05+ NaOH —

Bi,O; + C —



Mg + HNOs pug)—

3amaua Ne3

JlaHbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; um Pb(NOgz);, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpeae (HNO;3). Paccuumraiite 3HaueHue
3JIEKTPOJBUKYILEH CUIIbI PEAKIIUH.

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

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHUS OJEKTPOAHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yrmolield peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB mOTEHIIMAN aHOJA PaBHBIM CTAHJIAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHIIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, npu kotopoi 3/C raibBaHUYECKOTo 3JIEMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MIPOTEKAIOIIUX TIPH JIEKTPOXUMHIECKON Koppo3uu ranbBaHonapbl Co/Ni: a) B Kucioi cpeae; 0) Bo
BJIQYKHOM BO3/yXe€.

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

3amaga Ne3

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

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Beruucnute (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJ€ TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMWIN B TeueHuH | 4. BeIXoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

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

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUABI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIUHA COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Padora. TeroTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaNBNU Kak QYHKIUS COCTOSHHS CUCTEMbI. DHTAJIBIIUS 00pa30BaHUs BELIECTBA.
TennoBoii 3¢ dext xumuueckoi peakuuu. GakTOpbl, BIAUSIONINE HA TEIUIOBOU ekt
XUMHUYECKOHN pPEaKIINH.

7 Tepmoxumus. 3akoH ['ecca.

8. CnencrBus u3 3akoHa ['ecca.

9. DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3ak0H TEpMOAMHAMUKH.

11. Tpertwnii 3aK0OH TEPMOIMHAMHUKH.

12. Oueprust ['m06ca.

13. HanpasneHnue caMonpou3BOIbHOIO MPOTEKAHUSI XUMUUECKUX PEAKLIUH.

ogakrwdE

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»
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Xumnueckasi KUHETHKA. CKOPOCTh XUMUYECKON PEeaKIIuu U METObI €€ PEryIupPOBaHUSI.
Bnusinue KOHLEHTpalMKU HAa CKOPOCTh XMMHUYECKOM peakiuu (3aKOH JEHCTBYIOIINUX
Mmacc).

BrustHue Temmneparypsl Ha CKOpOoCcTh XuMHuueckon peaknun. [IpaBuio Baut — N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKca. DHEpreTnyecKas AuarpaMma.

Kpupas Maxkcemna — boibiimana. DHepreTuueckuii 6apsep.

Karanutuueckue cuctemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIuu.

['oMOreHHBII U reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBIE pEaKIUU.

KoncTanTa XuMHU4ecKkoro paBHOBECHS.

Cwmemenne xumuueckoro pasaoBecus. [Ipunnun Jle—Ilatense.

Brusinue koHIIEHTpalK, TaBIEHUS U TEMIIEPaTypHhI.

@da30BbIE PABHOBECHUSI.

®da3oBbIe AMArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBOpuMoCTs rasa.

PactBopbl. CriocoObI BhIpaXKeHUS KOHIIEHTPAIMH PacTBOPOB (MaccoBast A0S, MOJISIpHAST
KOHLEHTpALUsl, MOJISIPHAs KOHLIEHTPALKs SKBUBAJIEHTA, MOJIbHASL 1OJIsl, TUTP).
KonnurarusHseie cBolicTBa pacTBOpOB. M neanbHblil pacTBOp.

3akousl Paymsa: I (toHomerpuueckuit) wu Il (30yminockonuueckuid  H
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napieHne. Cxema 0OCMOMETpA.

KucinoTHO-0CHOBHBIE B3aUMOAECUCTBHS BELLIECTB.

WNonnast Teopus KMCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIE MOHITHS U MOJIOXKEHUS
Teopun AppeHuyca.

Juccommarusi KUCJI0T, OCHOBAaHHUH U COJIEH C TOUKHU 3pEHHUsI HOHHOU Teopuu AppeHunyca
(mpumepsl).

Crenens nucconuanuu. CHIbHBIC U CTa0bIe DJIEKTPOIUTHL.

Jluccormanus cnadbix 3MeKTpoiauToB. KoHCTaHTa AMCCOIMAIIH.

3akoH pazdasieHust OcTBanba.

Peakiiun HOHHOTO OOMEHa MEXKAY IEKTPOIUTaMU (Ha MpUMepe peakiuii 00pa3oBaHuUs
c1aboTro AMEKTPOIIUTA, OCAIKA U Ta3a).

[Ipon3BeneHne pacTBOPUMOCTH.

HNonnoe npownsBenenne Boasl. BonopoaHblil U THAPOKCUIIBHBIN MTOKA3aTEIH.

I'mpponus coselt. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKU MpoIiecca THIPOIN3a.

@DaxTOopHl, BAUSAIOLUIME HA TPOLECC THAPOIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocth. Knaccudukanum 1ucnepeHbIX CUCTEM.
Komnnounansie pactBopsl. JInopuisHbie 1 110()OOHBIE KOJUTOUIBIL.
CriocoOblI nostyueHus KOJUIOUJHBIX PacTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.

[IpaBuno ®dasuca — [leckosa.

Y CcTOUMBOCTD KOJIOWAHBIX cucTeM. CTaOMIIN3aTopPhI.
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Koarynsmus muoduinbHbIX 1 THO0(GOOHBIX KOJIJIOWIOB.

9. CenumeHTanys KOJUIOUIOB.

10. Koarynsanus KomuiouIHbIX pacTBOPOB 3JIEKTPOIUTAMH.

11. [Tpaswio lyneie — [Napau. Koarynupyromiast ciocoOHOCTb.
12. Onrtuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

13. DneKTpUUECKHE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KOHTPOHLHBIG BOIIPOCHI IO TEME «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE

npoueccbn

1. OcCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

2. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOKCTBA BEIIECTB.

3. Baxnerime OKUCIUTEN U BOCCTAHOBUTEIIH.

4. Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (IPUMEpHI).

S. OKHCINTENBEHO-BOCCTAHOBUTEIbHBIA OTEHIIUA.

6. Ypasuenue HepHcra.

1. CocraBneHre OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

8. HamnpaBnenue okucauTenbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI.

KoHTpoJibHBbIe BOIPOCHI 0 TeMe «JJIeKTPOXUMHYECKHE CUCTEMbD)

1. DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3neKTpoXMMHUYECKUX TTPOIIECCOB.

2. DNEKTPOXUMHUYECKHE TMPOILECChl, NPOTEKAlolMe Ha TpaHMIle pas3jena «MeTaul —
pacTBOp».

3 lNanbBanmyeckuii snemeHT Januasms — Skoowu.

4. DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

) N3mepenne  2NEKTPOAHBIX  MOTEHIMANIOB. Psj  CTaHAApTHBIX  SJEKTPOJHBIX
noteHuuanoB. CBOIICTBA METAIJIOB B COOTBETCTBUM C HMX IOJIOKEHUEM B pALY
HaIpsKEHUH.

6 VYpasuenue HepHcra.

7 DNEeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

8. O6benunennsiit 3akoH ®apazes. Berxos mo Toky.

9. Kopposus meramios. Knaccudukanus Koppo3noOHHBIX IIPOIIECCOB.

10. Xumunyeckasi KOppo3usl.

11. DNeKTpOXUMHUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalsla M KaTOJHOE
BOCCTAHOBJICHUE OKUCIUTEIIS.

12. [Ipumepsl KOppO3UK B KUCIION cpesie U aTMOC(HEpHON KOPPO3HUH.

13. CxopocTh KOPpO3HH.

14. 3amuTa METAJUIOB OT KOPPO3HH.

15. 3alMTHBIE TOKPBITHSL.

16. DIEKTPOXUMHUIECKHE CITOCOOBI 3aIUTHI OT KOPPO3UU METAJLIOB.

17. XUMHUYECKNE UCTOUHHUKH TOKa. ['albBaHMUECKUI JIEMEHT.

18. XUMHYECKUE UCTOYHUKH TOKA. AKKYMYJISITOPHI.

19. XHUMHUYECKHE UCTOYHUKH TOKA. TOIINBHBIE 3JIE€MEHTHI.



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon WHauKaTop AOCTHKEHUS
MHIMKATOpa KOMIIETCHIINH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1auu npodeccrnoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJIB30BAHMS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U

TEXHUYCCKHX HAYK, a TAKXKC MaTEMaTHYCCKOI'O allrapara

OIIK-1.1 Omnpenenser XapaKTEPUCTUKU
¢uU3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
AKCIICPUMEHTAIBHBIX UCCIICI0OBAHUI

Ilepeuens meopemuueckux 60npocos K zauemy:

1.  OcHOBbBI XMMHMUYECKON TEPMOJAMHAMUKH: CUCTEMA, TEPMOJUHAMUYECKHE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJIUHAMUKH.

2.  DHepreTMKa XUMHUYECKUX MPOIECCOB.

3.  Dwuranenus. 3akoH ['ecca ¥ cieICTBUSL U3 HETO.

4.  DOurponud. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

5. Dueprus I'm66ca. HanpaBneHus XMMUYECKHUX MPOLIECCOB.

6. Xwumunueckas kuHeTHKa. CKOpOCTh XUMHUYecKoW peakuuu. CpenHsis W UCTHHHAS
CKOpOCTH peakuuu. Kunernueckas Kpusas.

7. CKOpOCTb peakIlMi U METOJIbI €€ PeryaIupoBaHusl.

8.  Brnmsaue temmeparypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

9.  DHeprus akTUBanMu. AKTHBHPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.

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

11. Karanu3atopbl U KaTAIUTUYECKUE CUCTEMBI. | €TepOreHHbII KaTallu3.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO paBHOBECHS.

13. Cwmemenue xummuueckoro papHoBecus. [punmmmn Jle [aTense.

14. PactBopbl. C1ocOOBI BBIpaKe€HUsI KOHLIEHTPAIIMK PacTBOPOB.

15. PactBOpBI 27€KTpOAUTOB. CTENEHb U KOHCTAHTA 3JIEKTPOJIUTHUECKON TUCCOLIMALIUY.
3akoH pa3basnenus OcTBaib/a.

16. Juccoumarusi KUCIOT, OCHOBAHHM, cojeil. AM(OTEpHBIE IIEKTPOIUTHL.

17. PactBopumocts. Ilpou3BeneHue pacTBOpUMOCTH. YcJIoBHE OOpa3oBaHUS H
pacTBOPEHUS OCATKOB.

18. uccouuanus Boasl. MoHHOe npou3sBeneHue Boasl. pH.

19. T'maponus coneit. CTeneHp U KOHCTaHTa TUAPOIIU3A.

20. JIucriepcuble cucteMbl. Kitaccudukanws. JlnodunsHbie U JTMOPOOHBIC KOJUTOUIHL.

21. CtpoeHue KOJUIOMIHBIX YacTHUII.

22. Koarynsmus KOJUIOUIHBIX PaCTBOPOB.

23.  OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA  BEUIECTB. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

24. DnexTpoxuMuieckue cucteMsl. 3akoHbl Dapajes. DIEKTPOAHBIM NOTEHIHA.




Kon Nuaukatop AoCTHXEHUS
OrneHOYHBIC CpPEICTBA
WHNKATOpa KOMITCTCHITHH
25. TanpBanmueckwmii 3nemeHT Jlanusis SAxkoou.
26. DIEKTPOXMMHYECKHE CUCTEMBI: JIEKTPOIIU3 paciuiaBoB. [I[puMeHeHHE SIEKTPOIH3a.
27. DnexTpoiu3. AHOIHBIA M KaTOAHBIA MPOIECCHI TMPHU DJIEKTPOJIM3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.
28. Koppo3sus. Buapl kopposzun. CriocoObI 3aIMTHl METAUIOB OT KOPPO3UH.
Ilpakmuueckue 3a0anusn
[TpoBecTu aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
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 ocH abciucc KoHIeHTparuio NayS;0O3, a Ha ocH OpJWHAT —
CKOPOCTh PeaKIIhH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYIb(hara HaTpHs.
OIlK-1.2 Hcnonb3yeT TeopeTHyecKue OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TCXHUYCCKUX HAYK IJI MPUMCHCHUA
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

1. Jna peakuun CHy (y + CO2 () = 2 CO () + 2 H; (1) onpenennuTe BO3MOKHOE HalpaBJICHHE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINY [TPU CTaHJAPTHBIX YCIOBHX U IpH  TeMmiiepatype T =927°C,
ecny TeruioBod 3¢ @dekT peakuuu 10 3aJaHHOW TeMIepaTypbl HE HM3MEHUTCS. YKaXuTe: a)
BBIJIETISIETCSl WJIM TOTJIOUIAeTCs SHEPrHsl B XOJA€ pPeakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTponuU. Paccunraiite Temneparypy Hadajaa peaKkiuu.

2. BoIpazute yepe3 KOHILEHTpAaIlMi PEeareHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIIMX PEaKIM




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMEILICHUS XUMHUYECKOIO
paBHOBECHSI STUX PEAKIUi: a) MPHU MOHWKCHUH TEMIIEPATyphl, €CIIH JaBJICHHUE MOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

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

4. Kakwe u3 cienyroommux coiieil moasepratorcs ruaponusy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe HOHHBIE M MOJEKYJSPHbIE ypaBHEHHUS THAPOJM3a COOTBETCTBYIOUIMX cosieid. Kakoe
3HaueHue pH (< win> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3onb rugpokcuaa Maraus nonydeH nyrem cmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Onpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAIHUIIUTE
dbopMyIy ero MUIIEIUIHI.

6. PaccuuTaiiTe 3ME€KTPOABUKYIIYIO CHIIYy M ONpPEACINTE HAIpPaBICHHE CaMOIPOU3BOJIHLHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEIHLHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl 3JEKTPOJHBIX MPOILECCOB M MOJEKYISpPHbIE YPaBHEHUS pEaKLIUi,
MPOTEKAOIIUX MPH ATEKTPOXUMHUYECKON Koppo3un rainpBanonapel  Co/Ni: a) B kuciol 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-UOHHBIE YPAaBHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHHUE PEAKIUH, MPOUCXOAIICH Mpu aekTposnse pactBopa CoSO, Beruncaure
(bakTHYeCcKOe KOJUUECTBO METaslIa, OTy4YeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIN B TeueHUH | 4. Berxoa MeTtamia rmo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIIK-1.3

Pemaer
ITOMOIIBIO
anmapara  BEKTOPHOMU
AHAIIMTUYECKON reOMeTpUn
MaTeMaTHUYECKOr0 aHaIu3a

HHXXCHCPHBIC  3ada4u

C

MaTeMaTHIECKOTO
anreOpsl,

n

Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

1. HamucaTh SIEKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJIOB PaBHBI: [A13+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/JI.

2. Hanmcath MOHHBIE U MOJIEKYJSpHBIE YpaBHEHUS peakuuid rugponusa 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




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: ®(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. Hamwmcarh 5351€eKTpOHHBIE YpaBHEHMsI SJIEKTPOAHBIX IIPOLIECCOB, YpaBHEHUE CyMMapHOMU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C rallbBAHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
MOHOB MeTauIoB paBHbl: [Mn?"]=0,01 mous/i1, [Au**]=0,1 Moub/1.
7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB UX B MOJICKYJIIPHOW M MOHHOHM dopmax:
NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.
8. Hamucath ypaBHEHHUs PEAKIMil THIPOJIK3a B MOJIEKYIsIpHOM U HoHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.
9. HamucaTtb 5J€KTpPOHHBIE ypaBHEHHUS OAJIEKTPOJHBIX MPOLIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIMUCIUThL DJ[C rallbBAaHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJUIOB PABHBI: [Zn2+]=0,01 mons/1, [Cu*]=1,0 Mons/m.
10. Cynsdar amromunus maccoit 36,4 v pactBopuiu B 100 T Boabl. [[10THOCTE MOTydeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: 0(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
OIIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnvle npakmuueckue 3a0anusa 01a 3auema:

obmactu TEIJIOTEXHUKH,
THIPaBIMKH,  TeIioMaccooOMeHa,
UCTOJb3Ys (byHIaMeHTalbHbIe
3HaHUA

1. HanwucaTh »5J€KTpPOHHbBIE YpaBHEHHMsS 3JEKTPOJIHBIX IIPOLIECCOB, YpPaBHEHHE CYMMAapHOM
TOKOOOpa3yrolell peakiuu, BeIMucanTh JJ]C raapBaHUYECKOro 3JIEMEHTA, €CIM KOHIIEHTPaIU
MOHOB METAJVIOB PABHBI: [Mn2+]=0,01 moms/1, [Ag']=1,0 MomB/m.

2. 3aKOHYUTH ypaBHEHUS PEaKIMi, HAaUCaB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

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

3. Ompenenure TEPMOIMHAMUYECKYIO BOSMOKHOCTD poTekanus peakiuu CaO ) + 2 Ceo =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAApTHBIX YCIOBHUAX. Paccunraiite TemMneparypy Havana
peakuuu, ecnu  S(Ca0)=38 JIx/monb K; S(C)=6 Ix/monb-K; S(CaCp)= 70 Ix/mons K;
S(CO)=197 Ix/monb-K.

4. CocraBbTe ypaBHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIL:

KMnO4 + NaNO, + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

5. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTb npoTekanus peakiuu 2 Cly () + 2 HoO(y =4
HClyy + Oy, AH; = 115,6 x/x npu cTangapTHBIX ycnoBusx. PaccumTtaiite Temneparypy Hadana
peakumu, ecnu S(Clp)=223 Jlx/mons-K; S(H20)=189 [lx/mons K; S(HCl)= 187dx/monb-K;
S(02)=205 Jrx/monbK.
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6. Hamucatp ypaBHEHHS peakiuii rupoiin3a B MosiekysipHoM u noHHoM Buje: CrCls, NaNOs,
K,CO:s.

7. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

8. I'omorenHas peakuus nporekaer no ypasHeHuto Ho o + L oy = 2 Hl). Havanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

9. B 640 mn Boas! pactBopuin 160 r xsopuaa xenesa (III). [InotHocTh moayyeHHOrO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCl3) u N (H20); T.

10. Ompenenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHHs peakuud CSj o +3 Oyp=
=CO; () + 2 SO, (y, AH; = -1075 k[l mpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakmun, eciu S(CS2)=151 [x/mons-K; S(02)=205 Ix/mons-K; S(CO2)= 213 Jlx/mons K;
S(S0,)=248 JTxx/moas-K.

11. Peaknus uner no ypasHenuto: 2 Hy () + Sy () = 2 HaS(ry. HauanbHas KoHIEHTpanus Bogopoaa
2 monb/11, cepbl 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

12. Onpenenure TepMOANHAMUYECKYIO BO3MOXKHOCTb ITPOTEKAaHUsI peakuun 2 ZnS (o) + 3 Oy =
=2 2n0 ) + 2 SO, 1), AH, = -890 x/I>x npu crangapTHBIX ycloBusX. PaccuuTaiite Temneparypy
Havana peakiuu, ecnu S(ZnS)=58 [x/monb-K; S(02)=205 Ix/monb-K; S(ZnO)= 44 Jlx/mons-K;
S(S0,)=248 JTxx/monb-K.

13. HauanpHble KOHIIEHTPAIlMU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oz () = 2 SO3 () ObLn
paBHbl 1,8 Monb/1 SO2 u 2,4 Monb/n Oz. Bo cKOIBbKO pa3 U3MEHUTCS CKOPOCTh PEAKIIMN K MOMEHTY,
korja npopearupyet 0,8 moinb/n SO7?

14. B pactBope optodocdopHoii kucnorsl Maccoit 1200 r u muiotTHOCTHIO 1,153 /M1 conepxkutes
312 r H3POyq. Paccuntaiite: ®(H3POy); Cy; Coxs Ci; N(H3PO4) 1 N (H20); T.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJH M KPUTEPUH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJJaHus, BBISIBJIAIOIINE CTENEHb COPMUPOBAHHOCTH YMEHHI U BIIaJieHUI, TPOBOIUTCS B (hopme
3aueTa.

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

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - O0YYAIONINIICS JEMOHCTPHUPYET TOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHs PU ONIEPUPOBAHUY 3HAHUSMU M YMEHUSMU MPU UX MEPEHOCE HA HOBBIE CUTYaIIUU;

«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.



