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JIner akryaauszanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM ro/ly Ha 3aceanuu Kapeapbl XuMHU

[IpoTokon oT 20 . Ne

3aB. kadenpoii H.JI. Mensiuuk

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuMUH

[Iporokosn or 20 . Ne
3aB. kadenpoit H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
yueOHOM rojy Ha 3acefaHuu kapeapsl XUMHU

[IpoTokom oT 20 . Ne

3aB. xadenpoit H.JL. Mensnuk

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2028 - 2029
y4eOHOM To/Iy Ha 3aceaHuu Kapeapbl XUMHH

[Iporokom oT 20 1. Ne

3aB. xadenpoit H.JL MCHHHI/IK




1 Ilesin ocBOeHMS TUCHUILIMHBI (MOIYJISA)

[enstMmu 0OCBOEHUS AUCIUTIIHHBI «XHUMHES SBIsICTCST PopMUpoBaHue (QyHIAMEHTATBHBIX
3HaHW B OO0JIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC MOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOWCTBA XUMUYECKUX COCIMHEHUW; pPa3sBUTHUE HAaBBIKOB
CaMOCTOSITEIBHOM pabOThI, HEOOXOAUMBIX IS IPUMEHEHUSI XUMHUYECKUX 3HAHUH MPU U3YICHUU
CIIELIMAIbHBIX JUCUUILIMH U JATbHENIIECH TPAKTUYECKOU AEATEIbHOCTH.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOorpaMmsbl

Juctunnuna XuMusi BXOJUT B 00s3aTEBHYIO 4acTh Y4€OHOTO TIaHa oO0pa3oBaTebHON
IPOTPaMMBEI.

Jns  u3ydeHUs  JAUCUUIUIMHBI ~ HEOOXOOMMBI  3HaHUS  (YMEHHsA,  BIQJICHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

«Xumus» 00beMe IMPorpaMMBbl CpeHEl 00111e00pa3zoBaTEIBLHOM MTKOIBI

3HaHus (YMEHMs], BIaJIEHUs ), TOJyYEHHbIE IPU U3Y4YEHUHU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3yUSHHS TUCITUTLTIH/TIPAKTHK:

be3zonacHOCTB KU3HEAEATEIBHOCTH

3 Kommnerenuun o0yuaruierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJIA) U INIAHUPYEMbIe pe3y/ibTaThbl 00y4eHUs

B pesynbrare OCBOCHHS IUCIUIUIMHBI (MOIYJs) «XHUMHs OOydYaIOIIMICS JOJDKEH
00Jai1aTh CIeAyIOIIMMI KOMIIETEHIUSIMU:

Koa nnnukaropa Nuaukatop 10CTHKEHUST KOMIIETEHIIUN

OIIK-1 CrocobGeH TpUMEHSATHh €CTECTBEHHOHAYYHbIE W OOIICWH)KEHEPHBIC 3HAHUS, METOIbI
MaTeMaTHYECKOr0 aHAJIM3a U MOJICTIMPOBaHMsI B PO (heCCHOHATbHON IeSTEIbHOCTH;

OIIK-1.1 Pemaer cranmaptHble Tpod)ecCHOHANBHBIC 3aJauyd € IPUMEHEHUEM
OOIIEMH)KEHEPHBIX 3HAHUI
OIIK-1.2 [Ipumenser MeToabl MOAECIMPOBAHUS U MATEMaTHYECKOTO aHaiau3a IS

peleHws 3a1a4 B Ipo(hecCHOHATLHOMN eI TEIbHOCTH




4. CTpyKTypa, 00b€éM U coep:KaHue T CHHUIIJIMHBI (MOYJIs1)
OO0mast Tpy1I0eMKOCTh AUCIHUILTMHBI COCTABISIET 3 3a4eTHIX equHuI 108 akan. wacos, B ToM 4uce:

— KOHTakTHas pabora — 58,1 akay. 4acos:
—ayauTopHas — 54 akaj. 4acoB;

— BHeaynuTopHas — 4,1 akaj. yacos;

— camocTosTenbHas padota — 14,2 akas. 4acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - 3K3aMEH

AynuropHast s
o | KOHTaKTHas pabora E 5 dopma TeKyILEro
S B
B B aKaJl. yacax 5] 1201 KOHTPOJIS
Paznen/ Tema 3 ( A ) £ . P Kon
g 3 ©| camocTosITeNnbHOI | ycreBaeMoCTH U
JIACIMTUTAHBI 5 e = . | xoMmeTeHIn
O 5 2 & paboThI MPOMEKYTOTHON
nab. | mpakr.
Jlex. P RS aTTecTalHH
3aH. | 3aH. |Q &
1.
- oopmIiIeHHE
oTyeTa o
nabopaTopHOUH
abore;
p ’ 3ammra
- betierue nabopaTopHOH
JIOMAIIHET O paTop OIIK-1.1,
1.1 Xumuyeckasi TepMOAMHAMHKA 6 2 2 pabotsl. Jlomaninee
3aganus Ne 1; OIIK-1.2
3amanue Ne 1.
TectupoBanue.
CaMOCTOSITENEHOE
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPaTyphl
- oopmiIeHUE
oTyeTa o
nabopaTopHOH
abore;
p ’ 3amura
- bemierue nabopaTopHOM
JIOMAILIHET O paTop OIIK-1.1,
1.2 Xumuueckasi KHHETHKa 1 6 2 2 pabotsl. JlomaniHee
3aganus Ne 2; OIIK-1.2
3azanue Ne 2.
TectupoBanue.
CaMOCTOSITENEHOE
U3y4YCHUE YYCOHOM
Y HAyIHOH
JIUTEPATYPHI
- ohopmieHue
oTdeTa 1o
nabopaTopHOM
abore;
p ’ 3amura
~ pertienue nabopaTopHOit
1.3 PactBopsI 8 6 2 JIOMAIIHETO a60TLIpI[o£amHee OIIK-1.1,
’ P 3amadus Ne 3; p ’ OIIK-1.2
3amanue Ne 3.
TectupoBanue
CaMOCTOSITENEHOE
u3ydeHne yaeOHoi
U Hay4YHOH
JIUTEPATYPHI




- oopmIIeHE

oTdera 1o
nabopaTopHOit
560T5’ 3amura
1.4 TucnepcHble CUCTEMBI 4 2 b ’ naboparopHoii OIK-1.1,
' p padoTHL. OIIK-1.2
CaMOCTOSITEIIFHOE
.| TectupoBanue
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPEI
- opopmIIeHHE
oTdera 1o
71a00paTOpHOH
aboTe;
p ’ 3amura
- pereHue N
1.5 nabopaTopHOH
JIOMAaIIHEr 0 OIIK-1.1,
OKHCIINTETHHO-BOCCTAHOBUTEILHBIE 4 2 pabotsl. Jlomaninee
3aganus Ne 4; OIIK-1.2
TIPOLIECCHI 3ananue No 4.
TectupoBanue
CaMOCTOSITEIIFHOE
u3ydyeHue yueOHoil
U Hay4HOH
JIMTEPATYPEI
- oopmIIeHHE
oT4yera Ho
nabopaTopHOit
abore;
p ’ 3amura
~ pettienue nabopaTopHOi
JIOMAIIHET O paTop OIIK-1.1,
1.6 DIeKTPOXMMHYECKHE CUCTEMBI 8 4 pabotsl. JlomarHee
3aganus Ne 5; OIIK-1.2
3ananue Ne 5.
TectupoBanue
CaMOCTOSITENEHOE
U3Yy4YCHHE YUEOHOM
Y HAyIHOH
JIUTEpPaTypbl
Wroro no pazaeny 36 18
HUroro 3a cemectp 36 18 JK3aMeH
HWrtoro no aucuuminze 36 18 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBaHus JUCHUIIIMHBL «XUMHUS» MNPUMEHSETCS TpPaJAULIMOHHAS
MH(OPMAMOHHO-KOMMYHUKAIIMOHHASI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoxoaaT Kak B UHGOpPMAIIMOHHOU (hopMe, TJIe UMEET MECTO TIOCTIEI0OBATEIBHOE
W3JI0KEHUE Marepuana B JUCUUIUIMHAPHOM JIOTMKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO
BEepOATLHBIMY CPEACTBAMH, TaK U B (popMe JISKIHIA-0ece bl WU JIUAJIoTa C ayJAUTOPUCH, JISKIINN
C NPUMEHEHUEM JJIEMEHTOB «MO3IOBOM aTakw», JEKIMH-KOHCYJIbTAlMi, IJI€ TEOPETUYECKUN
Marepuai 3apaHee BBIJIACTCA CTYJAEHTaM JJIsi CaMOCTOSITEIbHOTO HM3YY€HHUs, JJI1 MOJATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JEKIHS IPOXOIUT MO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIUU MOTYT UCIOJIB30BATHCS JEMEHTHI IPOOIEMHOTO M3JIOKECHHSL.
Ocoboe MecTo B TpoIecce TMPENoAaBaHMs IUCIHUIUIMHBI «XUMHUS» 3aHHUMAIOT JICKIUU C
WCIIOJIb30BAHUEM JIEMOHCTPAIMOHHOTO XHUMUYECKOTO SKCIEPUMEHTa, KOTOPBIM IMO3BOJISAET
HauboJee MOJHO peain30BaTh METOJ MPOOJIEMHOro oOydeHHUs uepe3 MOCTAaHOBKY MpoOeM C
MOMOIIBIO IEMOHCTPAIMI SIBIICHHUH, PEAKIIUI UJIU ITPOLECCOB.

Jnst peanuzanun UHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
MPOBOJATCS JIEKIIMU-BU3YAIM3allMU, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHMUYECKOTO0 MaTepuasa
COIPOBOXKIAETCS MPE3EHTALlUEH.

JIekIMOHHBIN MaTepuall 3aKperuIsieTcs B X0/1e JTabopaTOPHBIX padOT, B X0OJ€ KOTOPBIX
ydueOHasi paboTa MPOBOJUTCS C PEATbHBIMH XUMHUYECKHMH BemiecTBamMu. Ha mabopaTopHbIx
paboTax BBIMOJHSAIOTCS TPYNIIOBBIE WIW UHAUBUIAyAIbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MPOBEACHUH J1a0OPATOPHBIX 3aHATUM MCIOJIB3YETCS] METOJ KOHTEKCTHOTO OOyYeHHs, KOTOPBIN
MO3BOJIIET YCBOUTH MaTepuajl MyTeM BBISIBICHHUS CBSI3€H MEXy KOHKPETHBIM 3HAHHEM M €ro
npuMeHeHneM. Kpome Toro, 1enecooOpa3HO HCIOJIb30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3auMOOOyUeHHs (MapHyl0 paboTy) TpeX BHJOB: CTaTHYecKas Tapa, JUHAMHYECKas Iapa,
BapHallMOHHAs IIapa; COBMeN[ass €€ C TEXHOJIOTHeH MOJAyJbHOTO 00ydyeHus. BpimomHuB
AKCIIEPUMEHT, oOydaromuecss GOpPMYyIUPYIOT OOOOIICHHBIE BBIBOJABI IO CEPUH  OTMBITOB,
UCIO0JIb3YS PUEMBI aHAJIOTUU U CPaBHEHUSL.

CamocrosiTenpsHas paboTa oOydaroIIMXCs BKIOYAET B ceOs camble pa3HOOOpas3HbIC
(dbopMbl yueOHOM AESITeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHUX 3a/laHul, 3aBepuieHre 0(OpMIICHUS
1abopaTopHbIX PabOT, MOATOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO W JOIOJHUTEIHHOTO
Marepuanga Mo y4dyeOHMKaM U MOcOoOusM, YTeHHE M MNpopaboTKa Hay4dyHOU JHUTEepaTypbl B
O6ubnnoTeke, HanMcaHue pegepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecranuu.CamocrosiTesnibHas paboTa oOyyaromuxcsl JI0JbKHA ObITh HampaBieHa Ha
3aKpeIyIeHHUs] TEOPETUUYECKOr0 MaTepHalia, u3J0KEHHOro IperoaaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3y4eHHE, Ha TOJrOTOBKY K JaOOPAaTOPHBIM 3aHATHUSIM,
BBITIOJIHEHHUE JIOMAIIHKUX 3aJJaHUI U MOJATOTOBKY K PYOSKHOMY U 3aKIIOUUTEILHOMY KOHTPOJIIO.
[Tpu npoBeeHnn pyOeKHOTO U 3aKIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 337a4aMU, CTOSAIIUMU
nepes IMpernojiaBaTesieM, SIBISIIOTCS: BbBISBICHHE CTENEHM MNPaBUIBHOCTHU, 00beMa, TITyOUHBI
3HAHWH, YMEHUI, HABBIKOB, MOJTYYEHHBIX MPU U3YYEHUU Kypca HapsAy C BBISBICHUEM CTEIICHU
CaMOCTOSITEILHOCTH B IPUMEHEHUH TOTYYCHHBIX 3HAHUN, YMEHHUH 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJISIIOT IKCHEPUMEHTUPOBATH C HOBBIMU
dbopmamu koHTpoJig. OOydarolmuMesl MpeUIaraloTcsl TeCThl U 3a7aud B JIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOU TpOBEpKU. B oTnuyme OT OOBIYHOTO TECTHUPOBAHUS TaKOH
Croco0 KOHTPOJIS TO3BOJIAET CTyACHTaM B It000e Bpems MPONTH TeCT, MpOaHAIU3HPOBATh
OILTMOKY U POITH TECT BTOPUYHO.

6 YueOHO-MeTOAHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroLIuXCst
[IpencraBneno B npunoxxenuu 1.



7 OneHoOYHbIE CPEACTBA ISl IPOBEJeHU POMEKYTOYHOM aTTeCTAlui
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(POPMALIMOHHOE 00ecTiedeHre TUCIIUTITHHBI (MOTYJIsl)

a) OcHoBHas1 TUTEpaTypa:

1. l'enbdpman, M. U. Xumus : yueOuuk / M. U. I'enbdman, B. I1. FOctpaToB. — 4-¢ u3s.
— Cankrt-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
anekTpoHHsld /[ Jlamp  :  3jekTpoHHO-OMONMoTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/210221 (nara oGpamenus: 07.03.2024). — Pexxum jgoctyna: st
aBTOPU3. I10JIb30BATEIECH.

2. Konsma, JI. T'. Xumus © yaeonoe nmocooue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TYV. -
Marunutoropck : MI'TVY, 2015. - 1 sanekrpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (maTa oOpartieHus:
07.03.2024). - MaxkpooObekT. - TekcT : anmekTpoHHbIH. - CBeAeHUs IOCTYIHBI TaKXKe Ha
CD-ROM.

0) JlonosiHuTEIbHAS JIUTEpPATYpA:

1. Mymnuna, 3. P. Xumudeckast TepMoanHamMuKa . mpaktukym / D. P. Mymuna, O. A.
MumypuHa ; MarHuToropckuii roc. Texaudeckuil yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. M. Hocoa, 2020. - 1 CD-ROM. - 3arn. ¢ Turym »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obpamenus: 07.03.2024).
- MakpooObeKT. - TeKCT : aneKkTpoHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. Mensauk, H. JI. PactBopsr : mpaktukym / H. JI. Mensuuk, D. P. Mymmuna, O. A.
Muiypuna ; Marautoropckuii roc. texundeckuidi yH-T uMm. I'. . HocoBa. - Maruuroropck :
MITY wum. I . Hocoma, 2019. - 1 CD-ROM. - 3arm. c¢ TtuTtyn. skpanHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mara obpamenus: 07.03.2024).
- MakpooObeKT. - TekcT : anekTpoHHbIN. - CBenenust foctynHbl Takke Ha CD-ROM.

3. Mymmuna, D. P. OKHCIUTEIHO-BOCCTAHOBHUTEIBHBIE PEAKIIUU . MPAKTHKYM [IJIs
By30B] / D. P. Mymuna, O. A. Mumypuna ; MarHUTOropckuii roc. TeXHuueckuit yu-1 um. I'. 1.
Hocosa. - Marautoropck : MI'TY um. I'. U. HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ tuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mata
obpamienus: 07.03.2024). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBEACHHS JOCTYITHBI TAK)KE
na CD-ROM.

4. Konsina, JI. T'. OkucnuTenbHO-BOCCTAHOBUTENbHBIE peakiii. OCHOBBI 3JIEKTPOXUMHUH !
yuebnoe nmocoo6ue / JI. I'. Koasima, D. P. Mymmuna ; MI'TY. - Marauroropek : MI'TY, 2015. - 58
c. . w1, tadbm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mata
obpamienus: 07.03.2024). - MakpooOBeKT. - TEKCT : 3IIEKTPOHHBIH.

5. Mymnuna, O. P. Dnekrpoxumus © npaktukyMm [mis By3oB] / D. P. Mymwuna, O. A.
Mumypuna ; Marautoropckuid roc. Texuudeckuii yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. . Hocoa, 2020. - 1 CD-ROM. - 3ara. ¢ turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mara o6pamenus: 07.03.2024).
- MakpooObeKT. - TeKCT : aneKTpoHHbIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

6. Koposun, H.B. O6mias xumusi: yde6. a1 TEXHUUECKUX Hampas. u crell. By3os /H.B.
Koposun —9-¢ u3a., nepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TeKCT: HemoCPEACTBEHHBIM.

7. Kpatkuii cripaBo4HUK (H3MKO-xuMudeckux BenuuuH / coct.: H. M. Bapon, A. M.
ITonomapesa, A. A. PaBnens, 3. H. Tumodeesa; nog pen. A. A. PaBaens, A. M. IlonomapeBoi. -
10-e u3n., ucnp. u gom. - CII6. : IBan ®enopos, 2003. - 238 c. : mi. - ISBN 5-8194-0071-2. -
TekcT: HenocpeaCTBEHHBII.

8. M3BecTust BbICHIMX Y4eOHBIX 3aBeleHHH. XUMHUS M XUMHUYECKass TEXHOJIOIHS:
Hay4YHO-TexHHUYeckuii sxypHai — ISSN 0579-2991.



https://e.lanbook.com/book/210221
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B) MeTroauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLIECCOB: METOANYECKUE YKa3aHUs K
1a00opaTOpPHBIM PaboOTaM MO AUCHUIUIUHE «XHUMHS» IS O0O0yJarolUXCs BCEX HaIpaBICHUN
NOJIrOTOBKM W  CIeUalbHOCTEH 1nHEeBHOW (opmbl  oOyuenus / O.A. Mumypuna;
Marnurtoropckuii roc. rTexuudeckuit yH-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — Tekcrt : HEMOCPEACTBEHHBIH.

2. Komsma, JLI. Xumuueckas TEpMOIMHAMUKA: METOJMUYECKUE YKa3aHUS Ui
CaMOCTOSITEJIBHOM PabOThI MO AUCHUUIUIMHE «XUMUS» NIl 00ydarolUXcs BCEX HAINpaBICHUM
MOJrOTOBKM M crenuanbHocTel Becex ¢opm oOydenus / JI.I'. Komnsga; Marautoropcekuii roc.
texuuueckuit yH-T uM. ['. YI. HocoBa. — Marautoropck : MI'TY um. I'. . Hocosa, 2023. — 18 c. —
Tekcr : HermocpeACTBEHHBI.

3. Komsma, JLI. CkopocTh XWMHUYECKHUX pEaKIUd M XUMHUYECKOE paBHOBECHE:
Meroandeckue ykazaHusi K JiabopaTopHbIM paboTaM MO JUCHUILIUHE «XUMUSDY IS
00y4aroIuXxcsi BCeX HAIPaBJICHUI MOJrOTOBKH U CrielaibHoCcTeil Becex (hopm oOyuenus / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texuudeckuid yH-T um. [. M. Hocosa. —
Marnutoropcek : MI'TY um. I'. W1. HocoBa, 2023. —8 c. — TekcT : HenocpeIcTBeHHBIH.

4. PognonoBa, H.M. Xumudeckass KuHeTHKa. XUMUYECKOE PAaBHOBECHUE: METOIUYECKHE
yKa3aHus Ui CaMOCTOSITEIbHOW pabOThl MO JUCHUIUIMHE «XUMHUS» s 00y4arouuxcs Bcex
HaMpaBJeHUH MOATOTOBKH W CHeNHaIbHOCTEH Bcex dopm obyuenust /| H.U. Poaunonora, A.IL.
[ToHomapeB; Marautoropckuii roc. Texunueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TekcT : HermocpeICTBEHHBIH.

5. Uymposa, JI.B. PactBopsl: MmeToanueckasi pa3paboTka K 1abopaTopHbIM paboTaM To
TUCHMIUTNHE «XUMHUS» JI71s1 00y4aroIUXCsl BCeX HaNpaBJIEHUH MOATOTOBKH U
crnienuanbHocTeil Beex hopm odyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropcKHii roc.
texuudeckuid yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. M. HocoBa, 2023. —41 ¢c. —
TeKCT : HenmoCpeICTBEHHBIH.

6. Uynposa, JI.B. PacTBopbl: MeTomMuecKas pa3paboTka K CaMOCTOSTEIIbHONU paboTe 1Mo
TUCHMIUIMHE «XUMHUS» I OOYyYaloIIMXCsi MO BCEM HAampaBlEHHUSIM TOJATOTOBKH U
crienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. Muirypuna,
Maruutoropckuii roc. Texunueckuii yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HermocpeACTBEHHBIMH.

7. Komsana, JI.I'. KommoumHble pacTBOpPHI: METOJIWYECKHUE yKa3aHUs K Ja0OpaTOpHOU
paboTe Mo IUCHUILUIMHE «XUMUS» i1 00Oydarouuxcs MO0 BCeM HamlpaBlICHUSIM MOJATOTOBKH U
cnenuanbHOCTIM Beex (opm obyuenus / JL.I'. Komsma, JI.A. BoapsiH; MarHUTOrOPCKHiA TOC.
texuudyeckuid yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2023. — 9 c. —
TeKCT : HerocpeACTBEHHBIN.

8. Konsima, JI.I'. OKkucANTENsHO-BOCCTAHOBUTEIBHBIE PEAKIINH: METOUUYECKUE YKAa3aHUSI
K jabopatopHoil paboTe MO AMCUUILTHHE «XUMUS» s O0OydyaronIMxcs BCEeX HamlpaBleHUMN
MOJArOTOBKK W crenuaibHocTedl Bcex ¢Gopm obOyuenus / JIL.I. Komsmga, E.B. Tapaciok;
Maruuroropckuit roc. Texuuueckuil yH-T um. I'. 1. HocoBa. — Maruuroropek : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HEnmoCcpeACTBEHHBIM.

9. Konana, JIL.I. OkMCANTENBHO-BOCCTAHOBUTENbHBIE PEAKIMH U AJIEKTPOXUMUYECKHE
MPOIIECChl: METOMUeCKas pa3paboTka K caMOCTOSTENbHOI padoTe A 00yJaromuxcs Mo BceM
HAIpaBJICHUSM MOATOTOBKH U CIEHHANBHOCTAM Bceex ¢Gopm oOyuenus / JL.I. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuii roc. texuuueckuii yH-T uM. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. W1. HocoBa, 2017. —41 c. — TekcT : HenocpeICTBEeHHBIH.

10. Mumypuna, O.A. DJIEeKTpOXMMHUYECKHE NPOIECChl: METOJUUECKHE YKa3aHUs K
nabopaTopHOM paboTe MO AUCHUILUIMHE «XUMUS» JUId 00yJaroluXcsi M0 BCEM HaIpaBICHUSM
MOJITOTOBKH M CHENUAIBHOCTSIM Beex (opm oOyuenus / O.A. Mumypuna, H.U. Poanonosa;
Marnurtoropckuii roc. rexuudeckuit yu-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 13 ¢. — Tekcr : HEeMOCpeACTBEHHBIH.



r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok fAeicTBUS JIMLICH3UU
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional

FAR Manager cB0001HO pacrpocTpansemoe [10 OECCPOYHO

7Zip cB0001HO pacrpocTpansemoe [10 OECCPOUHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U l/lH(l)OpMalI]/IOHHbIe CIIPaAaBOYHBIC CUCTEMbBI

HasBanue kypca CchplIKa
DrekTpoHHas 0a3a MepHOIUUECKUX n3manuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hannonansnas nadopmanuonno-ananutuueckas cucremalURL:
— Poccwuiickuii unnekc nHayanoro nurupoBanus (PUHLL)  |https://elibrary.ru/project_risc.asp

denepabHOE TOCYIAPCTBEHHOE OFODKETHOE YUPEIKICHHE
«DenepanbHbIit HHCTUTYT npomsimiernoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTI»

https://www.rsl.ru/ru/4readers/ca
talogues/
Dnexkrponnsie pecypesl Oubmumorekn MI'TY wum. TI'.W.|https://host.megaprolib.net/MPQ
Hocosa 109/Web

9 MarepuajIbHO-TEXHHYECKOE o0ecreueHne TUCIUIIITHHBI (MOLYJIA)

Poccuiickas ['ocynapctBennas 6udnnoreka. Katanoru

MatepuanbHO-TeXHHYECKOE 00eCIIeYeHUEe TUCITUTUTMHBI BKITFOUAET:

VY4eOHbIC ayauTOpUHM JUIS TIPOBEACHHUS 3aHATUW JIeKIIMOHHOTO THma. (OcCHaleHue:
MyabTUMEIUWHBIC CPEJICTBA XPAHCHHUS, TIEPEAAYH U MPECTABIICHUS HHPOPMAITUH.

Y4eOHbIe ayaUTOPUU JUIS  TPOBEIACHHMS  Ja0OpAaTOPHBIX  3aHATHH, TPYIIOBBIX H
WHIUBUAYAIBHBIX KOHCYJIbTAIIMH, TEKYIIIEr0 KOHTPOJIS M MPOMEKYTOYHOM arrecTaruu. OCHAIICHHE:
OO0opynoBaHKe IS BBIOJHEHUS JJA0OPATOPHBIX PabOT, XUMHUYECKas IMOCy/1a, peakTUBbI, HarmsqHeie
MaTepHAaJIbI: TAOIHIIBI, CXEMBI, IJIAKaTHI.

ITomerenns s CaMOCTOSITENbHOM — paboTel  oOyuaroruxcs  (144,147,133,245,247).
OcHamienne: [Tepconanbubie komnbroTepsl ¢ makerom MS Office, Berxogom B UIHTEpHET 1 ¢ 10CTYITOM
B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Momenienus i XpaHEHUsT U POPHIAKTHUECCKOTO O0OCITY)KMBaHUsI Y4eOHOTO 00OPYIOBaHUS
(ayn.313,423). Ocnamenue: Cremnaxu, ceidsl Aa8 XpaHeHUs y4eOHOro o0OpymOBaHUS.
WHCcTpyMeHTHI U1 pEMOHTA JIa00paTOPHOTO 000PYIOBAHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web

MNPAUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrostenbHas paboTa OOydalOMIMXCS MOJAPA3eseTcss Ha ayJIuTOPHYIO, KOTopas
IMPOUCXOJUT KaK BO BpPCMsA J'Ia60paTOpHLIX 321H$ITI/II71, TaK W Ha IJIAHOBBIX KOHCYJIbTAlIUAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJATOTOBKH CTYJEHTAMH OTYETOB IO J1a0OpaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUS JOMAIIIHUX 3aI[aHI/II\/JI.

AynutopHas caMocToATelIbHas paboTa OO0ydalooIIMXCsl IpeanoJiaraeT  IMPOXO0KJIECHUE
TCCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIJIMHBI. TecTsl BKIIOYAIOT TCOPCTHYCCKUEC U MMPAKTUICCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOrO0 TOHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
IIOCTPOEHBI €IMHOO0OPA3HO: K KaXXIOMYy BOIIPOCY IpEe/UlaraeTcsi YeThlpe BapUaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIbHBIX. OOpaboTka pe3ylnbTaTOB OCYIIECTBISIETCS IYTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YIbTAaTOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I)ICTp0. MaxkcumansHOe
KOJIMYECTBO 0ayIOB B Kax 101 Teme Kypca — 10.

KoHTpoJsbHbIE BONPOCHI /11 3alIMTHI J1a00paTOPHBIX padoT
Tema «XuMu4eckass TepPMOAUHAMHUKA»

DHepzemuxa XxuMuuecKkux npoyeccos
1.  Moxer 1M mpouecc pacTBOPEHHs BEIIECTBA B BOJIE COMPOBOXKAATHCS POCTOM SHTAJIBIUU
CHUCTEMBI?
Moxer i yemoBue AH<0 xapakTepru3oBaTh paCTBOPEHHE BEIIECTBA B BOJIE?
UTto Ha3bIBaETCS TEIUIOTOM (SHTAIBIIMEH) PACTBOPEHHS BelecTBa?
UTo Ha3bIBACTCS TETUIOTOM (IHTAIBITUECH) HEUTpATU3AIIHN ?
UTo Ha3bIBACTCS TEIUIOTOM (SHTAIBITUEH) OCAKICHUS?
Kak u3mensieTcst sHTaIbIUSA B 9K30TEPMUUYECKUX PEAKIIMSIX ?
Kaxkoii 3HaK uMeeT U3MEHEHUE SHTABITNN YHAOTEPMUYECKON peakun?

Noookown

Tema «XuMuueckass KHHETHKA»

CKopocmb Xumuueckux peaxyuil

Urto u3yyaeT XuMuieckasi KHHETHKa?

JlaiiTe onpeneneHue CKOPOCTH TOMOT€HHOW M T€TepOTe€HHOM peaKiiui.

Ot xakux GakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?

Jlaiite onpenenenne 3akoHa AeWCTBUS Macc.

UTto Ha3bIBaIOT KOHCTAHTOW CKOPOCTHU?

Ot xakux QakTopoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuio Bant-I'odda.
Uto Ha3bIBAIOT TeMIlepaTypHbIM KodddunmentoMm? Kakue oH MOXKET UMETh 3HAYCHHUSI?
[Touemy moBbIIEHHE TEMIIEPATYPHI YBEIUYMUBAET CKOPOCTh PEAKIIUU?

ONoGa~wWNE

Tema «PacTBOpBD

Ilpuzomoenenue pacmeopa conanoil KUci0mul U yCMano61eHUe €20 MOYHOI KOHYEHMpPayuu
1. TlepeuncnuTe OCHOBHBIE CIIOCOOBI BBIPAKEHHS KOHIIEHTPALIUU PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIGHTpAIIMIO pPAacTBOpa, €CITHM HW3BECTHA HSKBUBAJICHTHAs
KOHIIEHTpalus?
3. Kak paccuuraTh Maccy pacTBopa, €CiaM M3BECTHA MaccoBas JOJS PacTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJBbI.
4. Yro Takoe SKBHBAJICHT BellecTBa?
5. Kak paccuurtaTh MOJIIPHYIO MacCy SKBHBAJICHTA BellecTBa?
6. B kakux egMHHIIaX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?



ogakrwdE

Nook~wdpE

BOoooo~NoGaR~wWNE

NooogkrwdE

10.

11.

12.

0.

Inekmponumuyeckan OuUccouuauus
Kakwue BerecTBa Ha3bIBAIOTCS IIEKTPOIUTAMHE?
UTo Takoe MEKTPOIUTUYECKAS JUCCOIUAIIHS?
UTo HA3BIBAIOT CTEMECHBIO TUCCOLUAIINH IIEKTPOIUTA?
Kaxue 3mekTposuThl OTHOCATCS K CHIIbHBIM?
B kakom cirydae peakuuyd HOHHOTO 0OMeHa MPOTEKat0T HEOOpaTUMO?
Kakwue BelecTBa B MOHHBIX YPAaBHEHUSX 3aIMCHIBAIOT B HIOHHOM BHUIE?

T'uoponus coneit
UTto Takoe ruapoIu3 coyeit?
Kakue conu noaseprarorcst ruiponusy?
Kak onpenenuts cpeny pactBopa coym?
Uro Takoe creneHs ruaponnsa’
Kax paccunutarh KOHCTaHTY TUApOIN3a?
Kaxkue (hakTopbl BIUSIOT Ha CMEIIIEHUE PABHOBECHS PEAKIIMH TH-POJTU3a COITH?
[Tpu KaKUX YCIOBHSIX MOXKHO YCHIIUTE THIPOJIH3 COJTH?

Tema «/lucnepcHbie CUCTEMbD)
Konnouonwvie pacmeoput
Kakune cucrtembl Ha3bIBAIOT JTUCTIEPCHBIMU ?
2.11o KakuM MPUHIUIIAM MOKHO KJIacCU(PUIIMPOBATh TUCIIEPCHBIE CUCTEMBI?
Uto sBNIAETCS OCHOBHBIM MPHU3HAKOM KOJUJIOMJAHOTO COCTOSTHUA BelecTBa?
KaxoBa npupo/1a noBEpXHOCTHOM 3HEprumn?
Kakumu cnocob6aMu MOKHO MOJIYYUTh AUCTIEPCHBIE CUCTEMBbI?
OO0bsAcCHHUTE MEXaHU3M YCTOWYMBOCTH KOJUIOMIHBIX CUCTEM.
B 4yem coCTOUT CyIIHOCTh arperaTUBHOM yCTOMYMBOCTH?
UYem oOycroBiieHa ceTMMEHTAIMOHHAS YCTOMYUBOCTD?
Kakoii mporiecc Ha3pIBaeTCA KOAryssiue?
HazoBute criocoOsl Koaryssiuu 30JIEH.

Tema «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccor»

OKucaumenvHo-60ccmanosumenbHvle peaKyuu
Kakue peakiiuu Ha3bIBaIOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU?
UTo HaA3bIBAIOT OKUCIEHUEM M BOCCTAHOBJIEHUEM ?
UTo HaA3BIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM?
HazoBure BeriecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITUTEIH.
HazoBure BeriecTBa, M3BECTHBIE KaK CUJIbHBIE BOCCTAHOBHUTEIH.
Uto Ha3bIBAIOT OKHCIEHHOU (POopMOil 1 BoccTaBiIeHHOM GopMoii BemecTBa?
B kakux ciydasx BelIecTBa MPOSBISIOT TOJBKO OKUCIUTENbHYIO ¢GyHKiuioo? Ilpuenute
MIPUMEPHI.
B kakux crnydasx BemiecTBa MpOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (yHKIMI0? [IpuBeaute
MIPUMEPHI.
B kakux ciyyasx BellecTBa MPOSBISIOT OKUCIUTENBbHYIO U BOCCTAHOBUTEIBHYIO (YHKIHH?
[IpuBeauTe mpuUMepHI.
SBnsieTcsd M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEAaKUHUH OKUCIUTEIEM WIN
BoccTaHoBUTENEeM? OKHUCISIETCST OHO WJIM BOCCTAHABIMBAeTCs?  YBEIWUYMBAETCA WIIU
YMEHBILIAETCS €r0 CTENEHb OKUCIIEHUA?
SBnsiercs M BEUIECTBO, NPUHMMAIOLIEE €-, B HEKOTOPOW pEAaKIUU OKHCIUTEIEM WU
BoccTaHoBUTENEM? OKHCIAETCS OHO WJIM BOCCTAHABIMBAETCS?  YBEIWYMBACTCS WU
YMEHBILIAETCS €T0 CTENEHb OKUCIIEHNA?
VYKaXuTe cTerneHb OKUCIEHUS aTOMOB B CIEAYIOIIUX BELIECTBAX: XJIOpHUA Oapus, HoJ, XJIOpHas
KHUCTIOTA, TUAHKU/I-UOH, THIPOKCH MarHusl, TeJTypOBasi KUCIIOTA.



13. UYro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTECHITHAT?

14. Kakue peakuu OTHOCSTCS K peaKIMsSIM JUCIPONIOPLIMOHUPOBAHUA?

15. Kakue peakiuy OTHOCSTCS K BHYTPUMOJIEKYISIPHOMY OKUCIIEHHUIO - BOCCTAHOBJIEHUIO?
16. Kakwue peakuuu OTHOCATCS K MEKMOJICKYISIPHOMY OKHCIICHHIO - BOCCTAHOBJICHUIO?
17. Yro Takoe 3eKTPOABUKYLIAs CHJIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIN?

Tema ((3J'leKTpOX]/IM]/I'lQCKI/Ie CHUCTEMBID»

InekmpoxumuuecKue npoyeccol
DNEeKTPOXUMHUYECKUE CUCTEMBI.

Krnaccudukarus 3J1eKTpOXUMUIECKIX TTPOIIECCOB.
lNanpBanmyeckwmii anemenT Januamsa — AxkooOwu.
DNEeKTPOABMKYIIAS CUJIA TAIbBAHMYECKOTO AJIEMEHTA.
N3mepenue 35eKTpoIHBIX TOTEHITHAIOB.

Psin craHmapTHBIX 2JIEKTPOIHBIX TOTEHIMANOB. CBOMCTBA META/NIOB B COOTBETCTBHUU C HX
TIOJIOXKEHUEM B PSTY HANPSHKEHU.

7.  VYpasuenue HepHcra.

8.  DneKkTpoau3 pacIiaBOB M PACTBOPOB.

9.  KarojHbIe ¥ aHOIHBIC MTPOIIECCHI.

10. OObenuuaenHsbIl 3ak0H Papazes. Berxox o Toky.

oakrwnE

Koppo3ua memannoe
1.  Yro Ttakoe koppo3us?
2. Kaxue BHIIBI KOPPO3HH BaM H3BECTHHI?
3. DnexkTpoxXuMHYecKas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOJHOE BOCCTAHOBJICHHE
OKHUCJIUTEJSL.
4.  Tlepeuncnute criocOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.
5.  Ilouemy Bo3pocia CKOPOCTh BBIIEICHHS BOJOPO/Ia MPU A00aBICHUU COMU?
6.  CpaBHHUTE pe3yJIbTaThl ONBITOB [0 KOPPO3UH NPU KOHTAKTE JKeJie3a U [IMHKA, U KeJe3a U MeTHOU
MIPOBOJIOKH B TUCTHJUIMPOBAHHOW U «MOPCKOI» Boje. e mpoiiecc mpoTeKaeT ObICTpee U YeM BbI 3TO
00BsicHUTE?

BapuaHTbl TEeMATHYECKUX TECTOBBIX 3aJaHUI VISl TEKYIEr0 KOHTPOJIS
XumMuveckasi TepMOJTUHAMHUKA

B tecrax mo Teme «XuMudeckas TEPMOJIUHAMHKAY: TIEPBBIC IECTh 3aJIaHUN OIICHUBAIOTCS B
0,5 6amna, cenpbmMoe — B 1 0al1, a BOCEMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oayia.

Tecer Ne 1

1. Tlpu paccMOTpEeHHH XUMHUYECKOM peakuuu cucmema 03HAYaeT:
a) HCXOJHBIE peareHThl
0) MIPOAYKTHI XUMHUYECKOH peakiiu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJHBIE PeareHThl U MPOIYKThl PEAKIINH
2. TlepBblit 3aK0H (TIEpBOE HAYaJIO) TEPMOJIMHAMHUKN MAaTEMaTHUYECKU 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na ry AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBIINA PEAKIIMOHHOM cucteMsbl nosbimmaetcs (AH > 0)
0) TeruoBoit adekt peakunu orpunarenet (Q< 0)



B) DHTAJIBIIUS PEAKLIMOHHOW cucTeMbl yMeHblIaeTcs (AH< 0)
T') AaBJICHHE PEAKIMOHHON CUCTEMBI MTOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIC A3P(PEKTHI MPUHIATO 0003HAYATH:

a) AUct B) Q 101327
0) AH®gs r) AHcr
5. Kakwue u3 npuBeJCHHBIX PEAKIH SIBISIOTCS SHIOTCPMHUUCCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs AH = — 46 K]lx/moib
0) H>+4/2 0.=H20, AH = -242 K]Ix/mMoib
B) 1/2N2+1/2 02=NO , AH = 90 K]I>x/mMo01b
r) 1/2H2+ 1/21=HI, AH = 26 K]I»/Mob

6. Kakas w3 HanmucaHHBIX HUXKE PEaKIUi OTBEYACT TEIUIOTE 0Opa3oBaHUs okcuua azota ( || ) B
CTaHJAPTHBIX YCIOBHAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 =NO
6) N+ 1/202=NO r) NH3+ 5202 =2 NO +3H20
7. Tlpu BoccranoBieHuu 16r okcuna meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU 1 + CO (1), mormotmiiock 22 kK TETUIOTHI.
DHTanbnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hust peakiurt  NIiO o + C (paguny = Ni @ + CO (). Onpenenure BO3MOXKHOE HampaBiCHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIIMU IPY CTAaHIAPTHBIX YCIOBUAX U MpU TeMiiepatype 627°C.

Bemecto AH%9s  (KIIx/MOIB) S°9s  (x/Momb*K)
NiO —239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO v -110,5 197,4

B otBetre ykaxute 3HaueHus sHepruu ['mb0Oca mpu CTaHIAPTHBIX YCIOBHUSX, NMPH TEeMIIepaType
627°Cu TeMimeparypy Havalla peakiuu

a) 74,5;- 3600, 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcs SHTPOIHS IPU Pa3IOKEHUN KapOOHaTa KaJIbIIHs?
a) YBEITUIMBACTCS B) HE YMEHBIIIACTCS
0) ymMeHbIIaeTcs T') HE 3HAI0
10. JTanHas peakmus:
2KClO; (tB) —2KCl (1)+30: (1) AH<O
MO>KET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HAIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBjIeHUN T') HE 3HAI0

XuMH4yeckass KHHETHKA

B Tectax mo Teme «XuMuueckasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YUETBEPTOE U MATOE 3aAaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceAbMoe, BOCEMOE, JISBITOE U IecsaToe — B 1 0ali, a o fMHHAAIATOC
— B 2,5 Gama.

Teer Ne 1

1. Paznmen xuMuu, U3y4aroNuil CKOPOCTH U MEXaHU3MbI XUMHUCCKUX PEAKIINi, Ha3bIBACTCS
a) XMMUYeCKas TEPMOIMHAMHKA

0) TEpMOXUMHS

B) XUMHUYECKasi KHHETHKA

2. CxopoCTbh XMMHUYECKOH peaKIiu — 3TO ...



a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCSI OJJHO U3 UCXOIHBIX BEILIECTB
0) M3MEHEHHE KOJMYECTBA BEIECTBA peareHTOB (MM MPOAYKTOB) PEAKIMU B €IUHHILY BPEMEHH B
enHuIe o0beMa
B) KOJIMYECTBO BEIIECTBA MPOTYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIiH
3. B kakux eMHUIAX BBIPAXKAETCSI CKOPOCTh XMMUYECKOHN peakiuu?
a) Moab 1 ‘¢t
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB? C
4. Ot kakux (paKTOPOB 3aBHCUT CKOPOCTh XUMHUYECKHX PEaKIHii?
a) OT MPUPOJIBI PEATUPYIOIINX BEUIECTB
0) oT TemIieparypsl
B) OT 00beMa PEeaKIMOHHOTO COCYaa
5. CocrosiHME  XHMHYECKOTO  paBHOBECHS  OOpPaTHMBIX  IPOLIECCOB  KOJMYECTBEHHO
XapaKTepu3yercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMU TPOTYKTOB PEAKIHH
0) sHeprueil akTMBU3aIUN
B) KOHCTaHTOI paBHOBECHS
6. Kax 3anmceIBaeTcs BEIpaXKEHUE IS CKOPOCTH PEAKITHH
4NO ) +6HO=4NH31)+50:
a) V = K[NOJ*[H20] 0) V = k[NH3][O2] B) V = k[NOJ*[H.0]°
Kak 3amummercst BeIpaskeHHe U1l KOHCTAHTHI paBHOBecus peakin A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) Ke = [C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe30k Ha AuarpaMMe MoKa3bIBaeT 3HaUYEHUE TEIJIOBOr0 3¢ deKTa peakinu ?

ayl & .
+
0) 2 2
v
B) 3 i
a ;
—y A

v

XOJI peaKIuu

9. UYro MOXHO cKa3zaTh O peakLuH, N300paXKEHHOI Ha quarpaMMe K Bonpocy 87
a) PK30TEPMHUYECKAst PEaKIIHs
0) SHIOTEpMHYECKAs PEAKIUs
B) peaKIys OIKMCHIBAET COCTOSTHIE PAaBHOBECHS
10. PaBuoBecue peakunu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeEIIaeTCs BIICBO.
a) MpHU NOHMKEHUHU TeMIIEPaTypbl
0) Ipu MOBBILLICHUN TEMIIEPATYPHI
B) MpH MOBBIIICHNH J1aBICHUS
11. Jnsa peakuyu Cw) + 2 H 2 () = CH 4 () Ipu HEKOTOPOH TemIiepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalus BOJOpojAa paBHa 1,2 Moib/n. Berumcianre HCXOAHYIO
KOHIIEHTPALIMIO BOJIOPOJIA.
a) 1,2
0) 3,5
B) 5,0

PacTBopbI



B Ttecrax mo teme «PacTBOphI»: MEpBOE 3aJaHKME OlleHMBAaeTCs B 1 Oai;, BTOpOe, TpPEThe,
4eTBEPTOE, MATOEC U MIECTOE 3a1aHusl - B 1,5 6ayuia; ceapMoe, BOCbMOE, ICBATOC U JIECITOC — B
0,5 6amra.

Tect Nel

1. dns ypaBuenus peakiun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHUE 3aIHIIECTCS B BUIE
1) 2K* + S04* = K2SO4
2) Cu% + 8042 + 2K* + 20H" = Cu(OH)24 + K2S04
3) CuSO. + 20H™ = Cu(OH)2{ + SO
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBOpa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nagenue PH 0,1 M pactopa HCIO4 paBHO
11 2)2 3) 11 4) 13

4. Jlns nomasyienus ruaponusa xiaopuga xpoma (I1I) cnenyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n00aBUTH MICTOYD
3) pa30aBUTH PACTBOP BOJOK
4) TOBBICHTH TEMIIEPATYPY
5. B pas3baBiieHHOM pacTBOpe, MPUTOTOBJIEHHBIM M3 THApPOCYIb(aTa KalblMs U BOJbI, CyMMa
K03 (UIIMEHTOB B YpaBHEHUN HEOOpaTUMON AMCCOMAIIMY PACTBOPEHHOTO BELIECTBA — ITO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKkcanaTta cepedpa pasHa 3,27-10% r/ 100r H20O. Omnpenmenurte Npou3BENCHUE
pactBopumocT Ag2C204
1) 5:10°12 2) 1,16-10°® 3) 10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10Ji paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIIICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJIMYeCTBa BEIECTBA K 00beMy pacTBOpa
8. K ci1a0bIM 371eKTpoarTaM OTHOCUTCS ...
1) TUApPOKCHI AMMOHHUS
2) TUIPOKCHU] Kaus
3) XIOpHUa KaabIHs
4) MaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOJAHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh ILICIOYHYIO WM KHUCIYIO CPEIy.
[IprunHO 3TOTO ABIAETCA ...
1) snekTposm3 cosei
2) JUCTIPOTIOPIMOHUPOBAHUE COJICH
3) ruaparupoBaHHE COJIeH
4) ruApoIHU3 CoJei
10.3nauenune PH uucroii Boas! pu 25°C cocraBiser
nH1 2) 7 3)0 4) 10
Marnurtoropckuii TexHudeckuil yausepcuret um. I'.M.Hocosa

JducnepcHblie cuCTEMBI

B tecrax mo Teme ((I[I/ICHepCHBIC CUCTCMBD». TICPBOC, BTOPOC, TPETHEC U UYCTBCPTOC 3adaHUA
OLICHUBAIOTCs B 1 63.J'IJ'I; IATOC M ICCTOC 3aJaHus - B 3 Oamna.

Tect Nel

1. Vxkaxure pa3sMEpPhbI 4aCTULl KOJUIOUJAHBIX CUCTEM



1) wmenbie 1 HM
2) ©ombmre 100 M
3) orlam o 100 M
2. Kakwe WOHBI CHOCOOHBI BBI3BATh KOATYISAIUIO KOJUIOMJA, YaCTHUIBI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsij?
1) kaTHOHBI
2)  aHUOHBI
3)  TOJSIPHBIC MOJICKYJ
3. Jusg KakoTo AJIEKTPOJIMTA MOPOT KOATYJISIUN KOJUIOUAA C TIOJI0KUTEILHO 3apsHKCHHON JacTHIleh
JOJIKEH OBITh HAUMEHBIITHM?
1)  xuopua xanus
2)  cymbdar Kanus
3) oprodochar kamus
4.  Munenna 3058 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI~
KaKOM 3JIEKTPOJIUT UTPAET POJib HOHHOTO cTaduiu3aropa?
1)  xmopun xenesa (111)
2) Boma
3)  TUAPOKCH] KaJus
5.  Tlpu B3ammopeiictBuu 20 mu 0,001H nmutpata cBunma (1) ¢ 10 ma 0,02H cynbdara xamus
obpasyercs 3016 cyib(ara cBuHIa (II). K kakomMy 3eKTpo1y MTOJDKHBI MepeMeniaThCs YaCTHIIbI
JCTIEPCHOM (a3bl MU IEKTPoIH3e?
1) HaxXOmATCS B COCTOSHUM JHHAMHUYECKOTO PAaBHOBECHS
2) K Karoay
3) Kk auomy
6. B aBe xoyiOb1 HAIMTO TI0 SO MJI 30151 THAPOKCHIA JKene3a. [ Toro yToObl BBI3BATh KOATYIISIIHIO
30J1 TOTPeOOBAIOCH 100aBUTh: B IepBYI0 — 5,3 mut 1H pactBopa xmopuna kanus; B 1pyryro — 18,7
i 0,001H pactBopa docdara HaTpust. Beraucanute mopor Koaryssiui KaXI0To 3JEKTPOJIUTA.

OKHCANTENbLHO-BOCCTAHOBHUTEIbHbIE MpoueCChI

B Tectax mo teme «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHD»: MEPBOE, BTOPOE, TPETHE,
YEeTBEPTOE U IATOE 3aaHus olleHuBaroTCs B 0,5 Oaia; mectoe — B 1 6ait; ceilbMoe M BOCbMOE — B 2
Oamia, a IeBATOE — B 2,5 OaJUIOB.

Tecer Ne 1

1. OxucnuTenb — 3TO aTOM, MOJIEKYJIA UK UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOO CTEIICHb OKHCIICHHSI
2) NPUHUMAET DJIEKTPOHBI
3) O0TmaeT CBOM DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBJICHHS UMEET MECTO B CiIydae, KOT/a ...
1) HeiTpanbHble aTOMBI IPEBPAIAIOTCS B IOJI0XKHTEIBHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi]] HOHA YMEHBIIACTCS
3) oTpuIaTENbHBIN 3aps1 HOHA YBETUIMBACTCS
3. 13 npencraBiieHHbIX HIKE peakunii Kk OBP nucniponopumnoHupoBaHus IPpUHAIIIEKUT ...
1) S+ 2HNO;z; = H2S04 + 2NO
2) 2H,0; = 2H,0 + O3
3) Mg+ S=MgS
4. K BOCCTAHOBHTEJISIM OTHOCSTCS ...
1)  meramibl, BOJOPOJ, YIIIEPOT
2)  aKTHUBHBIC HEMETAJLIbI
3)  3JEMEHTBI, HAXOSAIIUECS B CPEIHEH YaCTH NIEPUOIMUECKON CUCTEMBI
5. CrerneHu OKHCIEHUS KUCIIOPO/ia &) B BOJIE U 0) B TIEPOKCH/IE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2



2) a)—2;06)+2
3) a)-20-1
6. [lepmanranar xanus B OBP, nporekaronux B KUCIION Cpefie, BOCCTAaHABJIMBAETCS 10 ...
1)  xatmona Mn?
2)  manraHat-moHa MnO4%—
3)  oxcuma mapranma (1) MnO
7. B peaknuu, nporekatomieir mo cxeme Cr.Sz + KNOs = KoCrOs + KzSOs + NO okucienuto
[IOABEPratoTCsl CAEAYIOUIUE SJIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. CymMma k03P pUIIMEeHTOB B peaKiliy, MPUBEICHHOMN B Bomipoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma kodppuimentos B peakiuu KMnOs + HClouy, = ... paBHa
1) 30 2) 26 3)35

BJ'ICKTPOXHMH‘IQCKI/IC CUCTEMBbI

B Ttecrax mo Teme «DIEKTPOXHMMHUYECKHE CHUCTEMBI»: TIEPBOE, BTOPOE U TMATOE 3aJaHUs
olleHUBAOTCs B | 0asut; TpeThe U YeTBepTOe 3aanus— B 1,5 Oaia; mectoe u ceapmMoe — B 2 Oasa.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAT OMIPEACIISIOT 0 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) Boapnmana
4) Appenunyca
2. Paccumraiite DJIC rampBanmueckoro smemeHta MQ|MgSO4||CuSOs|Cu npu craHmapTHBIX
YCIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue npoaykTsl 00pa3yroTcst Ha KaToJIe IPH IEKTPOIIU3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KuCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOS(P(PHUIIUCHTOB B ypaBHEHHHU 3JIEKTPon3a pactBopa uutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®3 TpPHUBEICHHBIX  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMHA  MPOTEKAeT
CaMOITPOU3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSOs + Cu —...
2) CuSOg4+ Fe —...
3) CuSOs4+Na —...
4) HCI+ Cu —...
6. Bprumciure Maccy IMHKA, MOJYYCHHOTO TIPU 3JICKTPOJIM3e Cyibdara IUHKA, KOTOPBIN
poBowIIn B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013



4) 6,7-10°°
7. llpuBemuTe CXEMbI JJIEKTPOAHBIX IIPOLECCOB M MOJIEKYJISPHOE YpPaBHEHHE DPEAKIMH,

NPOTEKAIOIICH NpPU AIIEKTPOXMMHUYECKOW KOppo3uH ranbBaHonapsl Zn|Mg B CEepHOKHUCIION
cpexne. B otBete ykaxkute cymMmmy K03(ppUIIEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.

1) 6

2) 5

3) 4

4) 8

BreaynuropHast camoctosiTenibHasi paboTa 0OydJaroIIMXCsl OCYIIECTBIISICTCS B BUJEC M3yYCHUS
JUTEPaTyphl IO COOTBETCTBYIOLIEMY pa3ieiy C MpopaboTkoil Marepuana; o(GopMIIEHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBHITIOTHEHHUS JOMAIITHUX 3aIaHUH.

BapI/IaHTbI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHuH 1J1sl BHeay}Il/ITOpHOﬁ CaMOCTOSITEILHOM paﬁoTLI
CTYAEHTOB 110 TEMaM

JlomainHee 3aganue Ne 1
1o TeMe «XMMHUYeCKasi TePMOAMHAMUKA»

B JOMAIIHEM 3aJIlaHUU 110 TEME «XuMuyeckas TEPMOJUHAMHKay: IICpBad 3agavda OLCHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; tpetbs — B 1 Gam.

3amaya Nel

Hns peakuun CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXKHOE HarpaBJIECHUE
CaMOTIPOM3BOJIEHOTO TE€UEHHs PEAKIHHU IIPH CTAHAAPTHHIX YCIOBUAX M pu  Temmepatype T = 927 °C,
€clIi TerIoBoH 3(h(eKT peakuu 10 3aJaHHOW TeMIlepaTypbl He U3MEHHUTCS. YKaKUTe: a) BhIACIIeTCs
WIM TOTJIONIaeTCs JHEpPruss B XOJ€ peakuuu; O) MPUUMHY HaNJAEHHOTO W3MEHEHMsI SHTPOIUU.
Paccuuraiite TemnepaTypy Hayaia peakiu.

3agaua Ne2

Boeruucnure remmoBoit  addext peakmuu: CaCy ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (1), TONIB3ysCh
CTaHJIaPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTs. CKOJIbKO TEIJIOTHI BBIACIUTCS WIN
MOTJIOTUTCS TTpH 00pazoBanuu 2,24 1 CoHo?

3agaua Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM PACCUUTANTE TEIJI0BOU 3 DEKT peaKiuu:
Howy + CO20)=CO )+ H2O). Tepmoxumuyeckue ypaBHEHUS:

a)Hoy +% O2) = H20 (v, AH = -241,9 x/Ix;

6)2COr) +020)=2CO2 ), AH =-566,2 x]JIx.

JlomalnHee 3aganue Ne 2
o TeMe «XHUMHYEeCKAsd KHHETHKA»

B nmomamHem 3amaHuu mo TeMe «XHMMHYECKas KWHETHKa»: MepBas 3ajadya oleHWBaercs B 1,5
6amna; Bropas — B 0,5 Oanna; TpeThbs, yeTBepTas u nsras — B 1 Oa.

3amaga Nel

Peaknus mporekaer no ypaBHeHuto: Oz ¢y +2 CO 7y = 2 CO2 (. HadanbHble KOHIIEHTpanuu
pearupyronux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mons/1. Bo ckonbko pa3 u3MeHHUTCS
CKOPOCTh NpAMOHN peakuuu, korpa npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI 1 0OpaTHON peakIiy, eClii YBEIUYHUTD JaBlieHHE B CUCTEME B JIBa paza’

3azaga Ne2

Ipu temneparype 40 °C HexoTOpoe KONMYECTBO BeleCTBA BCTYMAeT B peakiuio 3a 20MHH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO K€ KOJIMUECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEPATYPE
200 °C, ecnu TemmepaTypHblii KO3(hMUIIMEHT CKOPOCTH Peakiuu paBeH 2. Bo cKOJIbKO pa3 M3MEHHUTCS
IIPU 3TOM CKOPOCTb PEAKLIUU?



3azaua Ne3
Haiigure HayanbHbIe KOHIIGHTPAIIUY UCXOAHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITHH:
Fe (n + H20 %) = FeO () + Ha (1), €ciu paBHOBECHBIE KOHIIEHTPAIMH PEarupyrolInX BEIIECTB PAaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Mois/m1.
3agaua Ned
Jns peakumonnoit cucremel: CO ) + H20 () = CO2 (7 + Hz () HavanbHble KOHLEHTPALMH
pasusl: [H20] = 0,5 momns/n, [CO] = 0,6 Mmons/n1. OnpeaenuTe KOHIICHTPAIIMN BCEX BEIIECTB B MOMCHT
paBHOBECHSI, €CIM KOHCTAHTa paBHOBecus paBHa 1,45.
3azaua NeS
Bripazute uepe3 KOHIICHTPAIMK PEareHTOB KOHCTAHThI PAaBHOBECHSI CIICTYIOIINX PEaKIIHIA:
Now + 3 Hao) = 2 NHz (), AH =-92,2 xJIx;
COzpr)y +C =2 COq), AH = +160,5 xJIx;
COw) +H20Or) =CO2 ) + Hawr), AH =-41,1 xJx.
VYkaxuTe HanpaBIICHUE CMEIICHUS XUMUYECKOTO PAaBHOBECHS ITHX PEAKIUI: a) TIPH MOHMKCHUN
TEMITepPaTyphbl, €CIU JaBJICHHE IOCTOSHHO; O) TNpPH TMOBBINICHUW JABJICHUS, €CIH TeMIleparypa
MTOCTOSTHHA.

JlomaniHee 3axanue Ne 3
1o reme «PacTtBopbn»

B JOMaAIIHEM 3aJaHUN 110 TEME «PaCTBOpI)I))Z nepBas, BTOpasd, TPETbd U IIATasA 3adadyu
orieHuBaercs B 1 6ayn; yerBepras u mecras — B 0,5 Gana.

3agaya Nel

B xakom o6weme Bobl cieayer pactBoputh 135r SNCly mis monydyenus 3M pactBopa xiopuaa
osioBa (Il) ¢ mnotHoCTRIO P = 1,405 r/™Mn?

PaccunraiiTe: a) MaccoByl J0JII0O BEIIECTBA B pacTBOpE; ©O) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJSUIBHOCTB; T) THTP; 1) MOJBHYIO JOJIIO BEIIECTBA B PACTBOPE.

3agaua Ne2

3aKOHUMTE MOJIEKYJSpHbIE W HANUIIWTE COKpAIIeHHbIE MOHHbIE YpPaBHEHUS peakuui
B3aUMO/ICHCTBUS CIIETYIOIIUX BEIIECTB:

HBr + NaOH —

AgNOs + H2S —

MgCl. + KOH —

CaF; + HCl—

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3anaya Ne3

CocTtaBbTe MO JBa MOJEKYJISPHBIX YPAaBHEHUS PEAKIINI K CIIEIYIOUUM HOHHBIM:

Ba?* + CrO4+ — BaCrOq;

NHs* + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3anaga Ne4d
Boruncnure pH 0,05M pactBopa cepHOU KHCIIOTHI.

3azmaga NeS

Kaxue u3 cnenyromnux couneii noaseprarorcs rugaponu3y: NaxSiOz. Cu(NOs),. KBr? CocraBbre
MOHHBIE M MOJIEKYJISIpDHBIE YpaBHEHUs THAPOJIM3a COOTBETCTBYrOMMX coiiell. Kakoe 3Hauenue pH (<
WI> 7) AIMEIOT PACTBOPBI STUX COJEH?

3azaga Neb

Haiinqure npoussenenue pacrBopumoctu PhClz, ecin B 200 Mt Boabl pactBopsiercst 2,17 T 3T0TO
COEIMHEHMUS.

JlomalHee 3aganue No 4




no TeMe «OKHCJIUTEIbHO-BOCCTAHOBHUTEIbLHBIE nmpoueccon»

B nomaminem 3agannu o reme « OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC MPOLIECCH): TIEpBast 3a/1a4a
orieHuBaercs B 1,5 6ama; Bropast — B 2,5 6aia; Tpeths — B 1 6a.

3agauga Nel
[Tonbepure KO3 UIMEHTHI B YpPaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBUTCIIBHBIX PEAKIIHM.

VKaxuTe TN KOKIOW PEaKIUU.

Paccumraiite SIIEKTPOJBIDKYIYIO CHIY W ONPEACIUTE HAMPABICHHE CaMOIPON3BOIBHOTO
MPOTEKaHWST  TMEPBOM  PEaKUu  TpU  CTAaHIAPTHBIX  YCIIOBUAX,  HCIOJB3ysd  3HAYCHUS
OKHMCIIMTEIbHO-BOCCTAHOBUTEILHBIX IIOTEHI[UAJIOB:

H} + HsPOs — Jo + HsPO3 + H0

HNO; — HNO3; + NO + H20

H[AuCls] + H20, + NaOH — Au +NaCl +02 + H20

NHsReOs +H, — Re + NHsz + H20

KBrO —» 0O + KBr

3ajmaga Ne2

CocraBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnOs + NaNO, + HO—

NaCrO, + H»O> + NaOH —

Bi(OH); + NaxS;0s+ NaOH —

BiOs + C —

Mg + HNO3 (pass) —

3agaua Ne3

Jlauel 1Be okuciutTenbHO-BoccTaHoBHTENbHBIE mapbl: KNOz, KNO3z; u Pb(NOs)2, PbO:.
[Tonp3ysick TaONMIE CTAaHIAPTHBIX OKHCIMTEIHbHO-BOCCTAHOBHTEIBHBIX IOTEHIIMAIOB, COCTABBTE
ypaBHEHHE BO3MOXKHOM peakiuu B ykazaHHou cpeae (HNOgz). Paccuuraiite 3HaveHwme
AJIEKTPOABIDKYILEH CUIIBI PEAKIIHH.

JlomamHee 3aganue Ne 5
1o TeMe «JeKTPOXHMHUYECKHe CHCTEMbD»

B nomarHeM 3a1aHuu 110 TeMe «DJIEKTPOXUMUYECKHE CHCTEMBI»: IepBast 3aja4a OICHUBACTCS B
1 6amm; BTopas — B 1,5 Ganna; Tpeths — B 2,5 Oaia.

3agada Nel
CocTaBbTe DIIEKTPOHHO-UOHHBIE YpPaBHEHHS JJIEKTPOJHBIX TPOIECCOB U MOJEKYISIPHOE

ypaBHEHHE TOKOOOpPAa3yoIlel peakiuu, MPOTEKAmeH Mpu paboTe raJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHMYeCcKOTO 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[TpuHSB TOTEHIMAA aHOJA PaBHBIM CTAHAAPTHOMY 3HAYEHHIO, PACCUATAWTE KOHIICHTPAIIUFO
KaTHMOHOB METaJlIa B KATOJAHOM pacTBope, pu koTopoit DJ]C raibBaHMYECKOTO JIEMEHTa YMEHBIITUTCS
Ha 0,02B.

3agaua Ne2

[MpuBeanuTe CXEMBI DJICKTPOJHBIX TPOIECCOB W  MOJIEKYISPHBIE YPAaBHCHUS DPEaKI[HiA,
MPOTEKAIOIINX TPH JJIEKTPOXUMHYECKO# Koppo3un ranbBaHonapel  Co/Ni: a) B kucioit cpese; 0) BO
BJI&KHOM BO3/IyXeE.

Omnpenenute yObLTb MacChl aHOJA TPH KOPPO3WH B KHCJIOH cpeae 3a 20 MUH, €CIIM CKOPOCTh
koppo3uu cocraBuna 0,01 r/u.

3agaya Ne3

CocraBbTe DIICKTPOHHO-HOHHBIC YpPaBHEHHUS DICKTPOIHBIX MPOIECCOB (aHOM WHEPTHBIN) |
MOJICKYJIIPHOE YPaBHEHHE PEAKIMH, IIPOUCXOISIICH PH 3IEKTPOIIH3E:

a) pacruiaBa NaOH;

6) pactBopa CoSOsq.



Bbruncnure (akTHueckoe KOJMYECTBO METaylia, MOJYYCHHOTO Ha KaToJe MpPU AIIEKTPOJIH3E
Co(NO3)2, eciu 371eKTpOIH3 MPOBOAMIM B TeueHHH 1 4. BbIxoa MeTasia o Toky coctaBui 85%.
VYKaxuTe BO3MOKHEIE IMPUYHUHBI YMCHBIICHU A BbIXOAa MCTAJJIa 10 CPaBHCHUIO C PACUCTHLIM.

KOHTPOJII)HBIe BOIIPOCHI 110 TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TEPMOANHAMUKA»

OCHOBBI XMUMHUYECKOM TEPMOIMHAMUKU: IOHSITUE CUCTEMBI, BUIbI CUCTEM.
TepmoanHaMuyeckue napaMmeTpsl U QYHKLINUN COCTOSIHUSL CUCTEMBI.

Buyrpennsis sHeprus. Pabota. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOJI).

OHTanbnus Kak (PyHKIMS COCTOSIHUS CUCTEMBbL. DHTaJIbIUS 00pa30BaHUs BELECTBA.
TermoBoil >dexT xumuyeckoil peakuuu. PakTopbl, BIUAIOLNIME HA TEMIIOBOM 3PdexT
XUMHYECKON PEaKIUU.

7.  Tepmoxumus. 3axkoH ['ecca.

8.  Crencrus u3 3akoHa ['ecca.

9.  DHrpomnus Kak (GYHKIUS COCTOSIHUSL CHCTEMBI.

10. Bropoii 3aKOH TEPMOTMTHAMUKH.

11. Tperuii 3aK0H TEPMOAUHAMUKH.

12. Dueprus ['m606ca.

13. HampaBnenne caMOnpOU3BOIBLHOTO MPOTEKAHUS XUMHUYECKUX PEAKIIHH.

oakrwnE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumunyeckas KuHeTuka. CKOPOCTh XUMUYECKOM peakIui U METO/IbI €€ peryJupOBaHHUsL.
Brustaue koHIIEHTpaIuy Ha CKOPOCTh XMMHUYECKOW peaKIny (3aKOH JEHCTBYIOIINX Macce).
Brustaue Temneparypbsl Ha CKOpOCTh XuMHUUYeckoi peakiuu. [Ipasmno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBaLMKU. Y paBHEHHE AppeHHyca.

Teopust mepexoJHOTO KOMIUIEKCA. DHEepreTuIecKas uarpaMmma.

Kpupas Maxkcpema — bonbimana. HepreTudeckuii 6apsep.

Karanuruueckue CUCTEMBI.

Brnusinue katanuzatopa Ha CKOPOCTh XUMUYECKOM PEaKIIHH.

0. T'oMOreHHBIH U TETEPOTCHHBIM KaTaJIH3.

11. KounebaTenpHbIC pEAKIIHH.

12. Xwumudeckoe paBHoBecue. OOpaTuMbIe M1 HEOOpATUMBIE PEAKITUH.

13. KoHCTaHTa XMMHYECKOTO PaBHOBECHSI.

14. Cwmemenne xumuueckoro pasHoBecus. [Tpunmmn Jle—1llarense.

15. BnwusHME KOHLIEHTPAIMU, AABIICHUS U TEMIIEPATYpHI.

16. ®dazoBbic paBHOBECHS.

17. dazoBsie AMarpaMMbl AJisi OTHOKOMIIOHEHTHBIX CUCTEM.

BoOooo~NoaR~wWdE

KonTpoabsHnbie Bonpocsl no Teme «PacTBopbn»

~

[Tonsitue pactBopa. PactBopumocTs BemectBa. PactBopuMocTs rasa.

8.  PactBoppl. CrnocoObl BBIpaXEHHS KOHIIEHTPAIMM pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIIEHTpAIIMsI, MOJISIpHAsi KOHLIEHTPALUs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

9.  KomnuraruHble CBOMCTBa pacTBOPOB. M eanbHbIi pacTBOp.

10. 3akonsl Payns: | (tonHomeTrpudeckuii) u Il (30ynmmockonuueckuit ¥ KpUOCKOTTMYECKHUIA).

11. Ocwmoc. Ocmotuueckoe naBieHue. Cxema 0CMOMETpa.

12. KucnoTHO-OCHOBHBIE B3aUMO/ICHCTBUS BEIIECTB.

13. HWownnasi Teopusi KUCIOT M OCHOBaHUU AppeHuyca. OCHOBHBbIC TIOHATHS U TOJOXEHHS TEOPUU

Appennyca.



14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

RBRBO0o~NoOR~wONE

ONoaRwWNE

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

0.
1.
12.
13.

Juccomnmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKM 3pEHUS MOHHOW Teopuu AppeHuyca
(mpumepsl).

Crenens auccormanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Jlucconumarus ciia0dbix 3JeKTpoauToB. KoHCTaHTa AHCCOIUAII.

3akoH pazbasieHus OcTBaiba.

Peakiiun noHHOro 0OMEHa MEXAY JIEKTPOIUTaMu (Ha MpUMEpe peakiuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

HNoHnHoe npounsseneHue Boabl. BoAOpOIHBIN U THIPOKCUIIBHBIN ITOKA3ATENH.

I'mpaponus costeld. Tunel ruapoausa conen.

KosmuecTBeHHbBIE XapaKTEpUCTUKH IPOLECCa THAPOIIH3A.

@akTOpsl, BIUAIOIIKAE HA IPOLIECC THIPOIIN3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'eTreporennbie cmecu. JlucnepcHble CUCTEMBI.
HucnepcHocth. Knnaccudukanum AucnepcHbIX CUCTEM.
Komnounnsie pactBopsl. JInodguisHeie n 110¢poOHbIE KOJUIOUABI.
CriocoObl MoTyueHus: KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJUIOUIHBIX YacTHII.

[IpaBuno ®asuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX CUCTeM. CTaOMIH3aTOPHI.
Koarymsiuust muo¢uinbHbIX U TM0(OOHBIX KOJIOUIOB.
CenmMeHTanms KOJJIOUIOB.

Koarynmsanuus KomIionaHeIX pacCTBOPOB AEKTPOJIUTAMHU.
[TpaBuno Hlyneue — [Napau. Koarynupytomas crmocoOHOCTb.
Onruyeckue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DJIEKTPUYECKHUE CBOMCTBA KOJIJIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpochl 10 TeMe «OKHUCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE CBOKMCTBA BEILIECTB.

Baxxneiiine oKUCIUTENN U BOCCTAHOBUTEIIH.

Tunbl OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIHH (IPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBINA MOTEHIIUAI.

Ypasnenue HepHcra.

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.
HamnpaBneHnue okucauTeIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIMIA.

KoHTposbHbIe BONIPOCHI 10 TeMe «JIeKTPOXUMUYECKHE CHCTEMbD

OnexkrpoxumMuueckue cucteMbl. Kiaccudukaius 31eKTpoOXUMHUUECKUX IPOIECCOB.
DNEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOLINE HA TPAHULIE Pa3/ieia «METAILI — PACTBOP».
l"anpBannueckuii dnemeHT Jlanmans — Skoowu.

DNEeKTPOABUKYIIAsl CUJIA TAJIbBAHUYECKOTO JIEMEHTA.

N3mepenne 5SIeKTpOAHBIX IOTEHUUANIOB. Psa  CTaHAAPTHBIX JJIEKTPOJHBIX IMOTCHIUAJIOB.
CBolicTBa METAJJIOB B COOTBETCTBUHU C MX NOJIOKEHUEM B PsIly HAIPSKEHUH.

VYpasuenue HepHcra.

DNEeKTpOaN3 pacIaBoB U pacTBOpPoB. KaToaHble M aHOIHBIE TPOLIECCHI.

O0benunenHbIl 3akoH Papases. Beixos o Toky.

Koppo3sus metamios. Kiaccudukanus KOppo3HOHHBIX MPOLIECCOB.

XuMHueckass KOppo3usi.



21.

22.
23.
24,
25.
26.
27.
28.
29.

DneKTpoXUMHUEcKass KOppo3us. AHOJHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKHUCJIUTEJISL.

[Tpumepbl KOpPO3HHK B KUCIION cpenie U aTMOC(HEepHOH KOPPO3HUH.

CkopocTb KOppO3UH.

3amura METaJIJIOB OT KOPPO3UH.

3alUTHBIE TOKPHITHUS.

DNEKTPOXUMHUYECKUE CITOCOOBI 3aIUTHI OT KOPPO3UH METAILJIOB.

XHUMUYECKUE UCTOYHUKHU TOKA. ['aIbBAHUYECKHI DIIEMEHT.

XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYIISITOPHI.

XUMHUYECKUE UCTOUYHUKH TOKA. TOTIIMBHBIE 3JIEMEHTHI.



HPUJIO’KEHUE 2

7. OneHo4YHbIe CPeACTBA 1JIsl IPOBeJAeHUs IPOMEKYTOYHOH aTTeCTALMHI
HpOMG)Ky’l'O'—IHaFI arrecrauusa HMMCCT LECJIbI0 ONPCACIUTL CTCIICHb IAOCTHXXCHUA 3allJITAaHWUPOBAHHBIX PE3YJILTATOB O6yquH$[ 10 AUCHUIIIIMHE 3a
OTIpE/IeNICHHBIN Mepro] 00y4eHHUs.

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘lel-[l/lﬂ H OICHOYHBIC CPpeACTBA IJIA IIPOBECIACHUSN HpOMe)KyTOqHOﬁ aTreCcranmum:

Kon
WHIUKATOpa

Nuaukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE CpeICTBA

OIIK-1: CriocobeH TpPUMEHSATh €CTECTBEHHOHAYYHBbIE M OOIIEUH)KEHEPHBIE 3HAHMS, METOJbl MAaTeMaTHMYeCKOrOo aHajdn3a ¢ MOJICTUPOBAHHUS B

poheCcCHOHATBHOM IeATETLHOCTH

OIIK-1.1:

Pemaer CTaHJIapTHBIE
npodeccHoHallbHble  3a7ayd  C
MPUMEHEHHEM  OOIIEHHKEHEPHBIX
3HAHUM

Hepeueub meopemu4ecKux 60npocoe:

OCHOBBI XMMHUYECKOW TEPMOJUHAMHKH: CHCTEMa, TEPMOJMHAMUYECKUE IMapaMeTPhI
CUCTEMBI, (YHKITUU COCTOSIHHS CUCTEMBI. [IepBbIii 3aKOH TEPMOMHAMUKH.

DHepreTuka XMMHUYECKHUX MPOIECCOB.

DHTaIbLNU. 3aK0H ['ecca U CIIeICTBUA U3 HETO.

OnTponus. YpaBHeHue bonbiimana. Bropoli v TpeTuii 3aKOHbI TEPMOJIUHAMUKH.

Oueprus [ m60ca. HanmpaBieHUs: XUMHUYECKUX MPOIIECCOB.

Xumuueckasi kuHeTuka. CKOpocTh XUMHUYecKOU peakiuu. CpeaHsisi U UCTUHHAS CKOPOCTHU
peakuuu. Kunernueckasi kpubasi.

CKOpOCTb peakiiui U METO/Ibl €€ PeryIupOBaHuUs.

Bimstanue Temnepatypsl Ha ckopocTh peakiuu. [Ipasuino Bant-T'odda.

DHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. Karanuzatopsl u katanuTuueckue CUCTEMbl. | OMOT€HHBIN KaTallu3.

. KaranuzaTopsl 1 KaTanuTUYeCKUEe CUCTEMBI. | eTepoTreHHbIi KaTaaus.

. Xumunyeckoe paBHoBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHSL.

. Cmemenue xumuyeckoro pasHoBecus. [Ipunimn Jle [larense.

. PactBopbl. CriocoObI BeIpaKeHHsI KOHIIEHTPALIMU PACTBOPOB.

. PactBopbI 35ekTponauToB. CTENEHb U KOHCTAHTA 3IEKTPOIUTHYECKON IUCCOMALUU. 3aKOH

pa3basnenus OcTBaibaa.

. Jlucconnanys KUCIOT, OCHOBAHUM, cojieil. AM(OTEpHbIE HEKTPOJIUTHI.
. PactBopumocts. IlpousBenenne pactBopuMocTu. YcioBHe 00pa3oBaHMsS U PAaCTBOPEHUs




OCaJIKOB.

18. Muccouuarus Boabl. MloHHOE TTpon3BeneHue Bo bl pH.

19. I'maponus coneii. CTeneHnb 1 KOHCTaHTA TUAPOIIH3A.

20. Tucnepcubie cucreMbl. Knaccudukarus. JInoduiababie U THOPOOHBIC KOJUIIOHIEL.

21. CtpoeHue KOJIOUIHBIX YaCTHII.

22. Koarymnsmus KOJUIOUIHBIX PaCTBOPOB.

23. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHbIC CBOIiCTBa BEIECTB. Knaccuduxanus

OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.

24. DIeKTpOXUMUYECKUE CHCTEMBI. 3akoHbI Dapajies. DIEKTPOIHBIN MOTEHIHAIL.

25. 'anpBannveckuii aeMeHT Januans SIkoOu.

26. DNEKTPOXUMHUECKUE CUCTEMBI: 3JIEKTPOJIN3 pacIuiaBoB. [IpuMeHeHue ek Tpom3a.

27. DyeKkTposin3. AHOJHBIM U KaTOJIHBIM MPOIECCHI IPH IEKTPOJIN3E PacTBOpoB. [IpumeHeHMe

JNIEKTPOJIN3A.
28.  Kopposwus. Buabl koppo3un. CriocoObl 3alUThl METAIOB OT KOPPO3HH.

Ilpumepnvle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMM U3 yKa3aHHBIX HIJKE BEIIECTB MOXKET B3aMMOJIEHCTBOBATH PAaCTBOP
TUAPOKCHUAA Kalusi: MOJ0BOJOpoaHas kuciorta, xiuopun meau (Il), okcun yrmeponma (1V), oxcun
ceuana (ll), rugpokcun amroMuHUs, THAPOKCUT aMMoOHMs. COCTaBbTE ypaBHEHHsI BO3MOXKHBIX
peakmuii B MOJICKYJISIPHON M HOHHO-MOJICKYJISIPHOU (hopMax.

2. Omnpenenutre BO3MOKHOCTH BOCCTAHOBJIEHHS OKcuaa xenesa FesOs4 yraepogom mpu
cTtangapTHBIX ycnoBusx u temrneparype 1100 K. Peaknus BoccranoBnenus: Fe304: Fe3sOsu) +4Cx) =
= 3Few) +4CO

3. TemniepaTypHblii Ko uueHT peakuuu paBeH 2,5. Kak i3MEHUTCS CKOPOCTh PEAKIUU: a) IPH
NOBBIMICHUH TeMriepaTypbl oT 60 g0 100°C; 6) npu OXJaXIEHUH peakIMOHHON cMmecu OT 50 1o
30°C?

4. lns ooparumoit peakimu FesOsk) + Hywy = 3FeO) + HoOq3anumrre BeIpakeHUE KOHCTAHThI
paBHoBecust AH°, x/x = + 69,8. I[lpemnoxure crnocoObl yBeTUYEHHUS KOHIEHTPAIUU MPOIYKTOB
peaxIuu.

5. Ilpyn mnpokanvBaHUM METAJUIMYECKOTO THTaHAa oOpasyercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCS. B KOHLIEHTPUPOBAHHOW CEpHOM KHUCIOTE€ M CIUIABJISETCS CO IIenoYbio. YTo
npescTaBisieT co0oi 310 coequHenne? Hanumure ypaBHeHHs BCEX yKa3aHHBIX peaklui.

6. CKONbKO MWUIMIUTPOB 96%-HOTO pacTBOpa CEpHOHW KHUCIOTHI C IJIOTHOCThIO 1,84 r/Mi
notpeOyetcs i npurorosyeHus 2 i1 0,25M pactBopa?

7. Kakue BemectBa M B KakOM KOJIMYECTBE BBIAEIATCA IpH mnpoxoxiaeHun 48250 Ki
anekTpudecTBa depe3 pactBop xsopuna maprasina (11)? CocraBpre cxemy 3J€KTpojH3a 3TOTO




pacTBopa.
8. AmromuHMH ckiemaH ¢ Mmenpio. Kakoit m3 meramuioB OyneT KOppoAMpPOBAaTH B Cpele CepHOMU
KHCJIOTHI M aTMocepe BiaakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JEKTPOXUMHUYECKONH KOPPO3HH.

OIIK-1.2:

[Ipumensier METOIbI
MOJIEITUPOBAHUS u
MaTe€MaTU4ECKOr0  aHauu3a Ui
peuieHus 3a1a4 B

npohecCHOHATBHOM IeATeTLHOCTH

IIpumepnsvie npakmuueckue 3a0anusn:

[MpoBecTu aHaU3 BIUSHUS KOHIICHTPAIIMHA HA CKOPOCTh XUMHUYECKOHN peaKIum
Na:S203 + H2SOs4 = S + SO2 + Na:SOs + H20 mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBecTH
00pabOTKy MOJY4EHHBIX JAHHBIX C UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA.
Pe3ynbTaThl ONTOB MPEICTaBUTH B BUJIC TAOIHIIBI 1.

Tab6muma 1
Howmep O6beM, M KoHnentpanus Bpems Ckopoctb
omeita | Na»S»03 H,O H>SO4 Na2S203, 102 | nosmnenns | peakuun, 102,
MOJIB/JI 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 marHBIM TaOIHUIB! 1 TOCTPOUTH TpadMK 3aBUCHIMOCTH CKOPOCTH PEAKIIUH OT KOHIICHTPAIIUU
THOCynb(aTa HaTpusl, OTIOXKHUB Ha OCH adciucc kKoHmeHTtpanuio NaxS;0Os3, a Ha ocu opaAMHAT —
CKOPOCTB PEaKIUH.

Craenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIIEHTPAIMH THOCYNIb(ara HaTpusl.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

[IpomexyTrouHass arrecTamusi MO AUCHUIUIMHE «XUMUS» BKIIOYACT TEOPETUUYCCKUE
BOTIPOCHI, TIO3BOJISIFOLIME OLIEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIMMUCS 3HAHUHM, U MPAKTHUECKUE
3aJlaHusl, BBISIBIISIFOIINE CTENIEHh COOPMUPOBAHHOCTA YMCHHI W BJIAJICHUH, IPOBOIUTCS B (hopMe
9K3aMeHa.

DK3aMeH M0 JaHHOW AMCUUIUIMHE MPOBOJHUTCSA B YCTHOW (OpME MO 3K3aMEHAITMOHHBIM
ouseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiics 1eMOHCTPUPYET BBICOKUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIIyOOKOe 3HaHWE
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHIET TNMPAKTHUYECKUE 3alaHusi, CBOOOIHO OIEpHpYeT
3HAHHUSIMH, YMEHUSMH, TTPAMEHSIET UX B CUTYaIUSX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «X0po1uo» (4 6amia) — oOydaromuiicss 1eMOHCTPUPYET CPEIHUM YPOBEHD
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYTHCHHS IPU aHATMTHUSCKUX OTIEPAIINSX, IEPEHOCE
3HAHWIA U yMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyIOBJIETBOPHUTEJbHO» (3 Oamia) — oOy4JaromMACs IEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHITUH: B XOJ€ KOHTPOJBHBIX MEPOIPHSITHIA
JOIYCKAIOTCSl OIIMOKH, TPOSBISAETCS OTCYTCTBHE OTICIBHBIX 3HAHWH, YMCHHHA, HAaBBIKOB,
OOyJaIONIUICSA HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHHUS IPU ONCPUPOBAHWM 3HAHHUSAMH U
YMEHHSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEY/OBJIETBOPUTEIbHO» (2 Oamia) — oOydJaromIuiics JEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHbBIE OLIMOKHU, HE
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS MMPOCTHIX 3a/ay.

— Ha OIICHKY «HeYyJI0BJIeTBOPUTEJbHO» (1 Oamr) — oOyyaromuiicss He MOXET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMKM, HE MOXET IO0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.
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