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PaGouast nporpamma paccMoTpeHa ¥ 0J00peHa Ha 3acejaHuu Kadeapbl XUMUH
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JIner akryaauszanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa u ooopenHa uist peanmm3armu B 2023 - 2024
y4eOHOM ToJly Ha 3aceaHuu Kapenpsl XUMHUU

[IpoTokon oT 20 . Ne

3aB. kadenpoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuMUH

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

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM rojy Ha 3acefaHuu kapeapsl XUMHU

[IpoTokom oT 20 . Ne

3aB. xadenpoit H.JL. Mepstauk

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM To/Iy Ha 3aceaHuu Kapeapbl XUMHH

[Iporokom oT 20 1. Ne

3aB. xadenpoit H.JL MCILHHI/IK

Paboyas nmporpamma nepecMoTpeHa, o0CyKaeHa U o00peHa ajs peanmsaiuu B 2027 - 2028
y4eOHOM ro/1y Ha 3aceaHuu Kapeapbl XUMHH

IIporokosm oT 20 1. Ne

3aB. xadenpoit H.JIL MCII}IHI/IK

Paboyas nmporpamma nepecMoTpeHa, 00CyXxIeHa 1 0100peHa s peanusaryu B 2028 - 2029
y4eOHOM rojiy Ha 3aceaHuu Kadeapsl XUMUH

[IpoTokom oT 20 r. Ne
3aB. xadenpoit H.JI. Mensauuk




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 JUCUUIUIMH U JAIbHENIIEH TPAKTUUECKOU AEATEIbHOCTH

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

Juctunnuna XuMusi BXOJUT B 00s3aTEIBHYIO YacTh y4€OHOTO TIaHa oO0pa3oBaTebHON
MIPOrPAMMBEI.

JUis  w3ydeHus  JUCHUIUTMHBI ~ HEOOXOJMMBI  3HaHHWS  (YMEHHUS,  BIIQJICHHS),
c(hOpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHUSI TUCIUILTAH/ IIPAKTHK:

JUis  w3ydeHus JUCHUIUIMHBI HEOOXOJMMBI 3HAHWS, YMEHHUS W  BIIAJCHHS,
chopMupoBaHHBIE B pe3yibTaTe MOJy4YeHUs cpenHero (MOJIHOTO) oO0miero oOpa3oBaHUs TIO
TMCIATIIINHAM « XuMusy, «Dusnkay, « MaTreMaTuka.

3HaHus (YMEHMs, BJIaJIEHUs ), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOTUMBI JIJTs1 H3YUCHHSI JUCIIUILTAH/TIPAKTHK:

I'eonorus

be3zonacHOCTh KNU3HEACATEIBHOCTH

3 Komnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs

B pesynbrare OCBOCHHS IUCIUIUIMHBI (MOIYJs) «XHUMHs OOyUYaIOIIMICS JOJDKEH
o0najarh caelyromUMI KOMIETEHIUSIMHU:

Ko nanukartopa NHaukaTtop J0CTHKEHUS KOMIICTCHITUN

VYK-1 CnocobGeH OCymecTBIsITh KPUTHUYECKHH aHaau3 NpOOJIEMHBIX CHUTyalliii Ha OCHOBE
CHCTEMHOTO ITOX0a, BEIPA0ATHIBATh CTPATETHIO JEHCTBUI

YK-1.1 AHamu3upyeT TpOOJEMHYIO CHUTYaIlMI0O KaK CHCTEMY, BBISBIAS €€
COCTABJISIFOIIIUE U CBSI3H MEXKJTY HUMHU
YK-1.2 Kputnuecku orieHUBaeT HaJEKHOCTh HCTOYHUKOB HH(POpMAIIHH, paboTaeT ¢

NPOTHBOPEYMBON WHpOpMANMEHd W3 pa3HBIX HMCTOYHUKOB, ONpEACISICT
npobGensl B WHGOPMAIMKM, HEOOXOTUMOUW JJIsi PEIICHHS NPOOIEMHOM
CHUTYaIlUH, U TPOSKTUPYET ITPOLIECCHI 10 UX YCTPAHCHUIO

YK-1.3 Pa3zpabaTbiBaeT W co/epKaTEIPHO ApTYMEHTUPYET CTPATETHUIO PEIICHHS
NpOOJEMHON CHUTyallu Ha OCHOBE CHCTEMHOIO W MEXIUCIUIUTHHAPHOTO
MOJIXO/IOB; CTPOUT CICHAPHHM pPEaIM3alldd  CTPATETUH, OMPEACIIss
BO3MOIKHbBIC PHCKH M IIPeJjIarasi yTH UX YCTPAHCHHUSI




4. CTpyKTypa, 00b€éM U coep:KaHue T CHHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AUCIUILTMHBI COCTABISICT 4 3a4eTHRIX equHuI 144 akan. yacoB, B TOM YHCIIE:

— KOHTakTHas pabora — 71,15 akan. gacos:

— aynuTopHas — 68 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. gacos;

— camocTositenbHas pabota — 37,15 akaz. 4acos;

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

dopma aTTecTaluy - 3K3aMEH

AynuropHast g s
o | KOHTaKTHAs pabora E 5 dopma TeKyILEro
S8 B
= 5] T KOHTPOJIS
Pasnen/ Tema 3 (B aKaz. acax) E R A . P Kon
g 3 © | camocrosiTensHOM | ycrieBaeMOCTH U
JIACIMTUTAHBI 5 e = . | xoMmeTeHIn
O 5 2 & paboThI MPOMEKYTOTHON
7a6. | mpaxr.
Jlex. P 2'Q aTTecTalyH
3aH. | 3aH. | O &
1. XUMUA
- oopmIIeHHE
oTyeTa o
nabopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOH
JIOMAIIHETO a00ThI YKL
1.1 1. Xumudeckasi TepMOAMHAMHKA 3 8 6 P ) VK-1.2,
3amanus Ne 1; JlomaniHee
VK-1.3
- 3amanue Ne 1.
camoctositensHoe |  TectupoBaHue.
U3y4YCHUE YYEOHOM
Y HAyIHOUH
JIUTEPaTypBhI.
- ohopmiieHUE
oTyeTa o
nabopaTopHOH
pabore; 3amura
- pelieHue nabopaTopHOU VK-1.1
OMAITHero a0O0THI. .
1.2 2. Xumunueckasi KHHETHKA 2 2 6 4 A P VK-1.2,
3amanus Ne 2; JlomantHee
VK-1.3
- 3azanure Ne 2.
camoctostensHoe |  TectupoBaHue.
U3y4YCHUE YUCOHOM
Y HAyIHOH
JIUTEPaTypEIL.
-odopmiteHne
oTdeTa 1o
nabopaTopHOM
pabore; 3amura
- pelieHne nabopaTopHOM VK-1.1
OMAIITHET 0 a0O0THI. )
1.3 3. PactBop! 4 | 12 915 * P VK-1.2,
3amanus Ne 3; Jlomanraee
VK-1.3
- 3amganue Ne 3.
camoctostensHoe | TecTupoBaHue.
u3ydeHne yaeOHoi
U Hay4YHOH
JIATEPATypEHI.




- oopmIIeHE

oTdera 1o
71a00paTOpHOH
pabore; Ha;’amea . VK-1.1,
1.4 4. lucnepcHble CHCTEMBI 2 8 6 - PATOPHOH VK-1.2,
CaMOCTOSTENBHOE pagoreL YK-1.3
.| TectupoBanue.
u3y4yeHue yueOHoi
U Hay4HOH
JIUTEPATYPBL.
- ohopmieHHUE
oTdera 1o
71a00paTOpHOM
pabore; 3amnura
15 5 - pereHue 71ab0paTOpHO VK-1.1,
OKHCIINTETHHO-BOCCTAHOBUTEILHBIE 2 6 4 JIOMAIIIHEro . pacoTbi. YK-1.2,
IPOIIECCHI 3ananus Ne 4; Jlomaninee VK-13
- 3ananue Ne 4.
camocrostensHoe | TecTupoBanue.
u3ydyeHue yueOHoil
U Hay4HOH
JIUTEPATYPBL.
- oopmIIeHHE
oT4yera Ho
nabopaTopHOit
pabore; 3amura
- pereHue 71ab0paTOpHOI VK-1.1
1.6 6. ONEeKTpOXUMHUYECKUE JIOMAIITHET0 paboThI. .
CHCTEMBI 4 11 8 3amanus Ne 5; JlomaniHee YK-1.2,
VK-1.3
- 3amanue Ne 5.
camoctositensHoe | TectupoBanue
U3Yy4YCHHE YUEOHOM
Y HAyIHOH
JIUTEPaTyphbl
Wroro no pazaeny 17 51 37,15
HUroro 3a cemectp 17 51 37,15 3K3aMEH
Uroro o aucuuiuinye 17 51 37,15 3K3aMEH




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», JEKIHH-KOHCYJIbTAlMi, IJI€ TEOPETUYECKUU
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
COIPOBOXKIAETCA 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.

CamocrosTenbHas paboTa oOydaroIMXCs BKIIOYAeT B ceOs camble pa3HOOOpa3HbIC
(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 OCHOBHBIMU 337]a4aMU, 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. OcuoBbl xumuu: ydeonuk / B.I'. MBanos, O.H. I'era. - M.: KYPC: HUI[ UHDPA-M,
2014.-560c.: - (Bwicuiee oOpasoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcr:
3IEKTPOHHBIM.

2. Konsima, JI. T'. Xumus : yue6noe nocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamienus: 14.02.2022). - MakpooObeKT. - TeKcT : 37eKTpOHHBIH. - CBeIeHUS
nocrtymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEpPATYpa:

1. Mensauk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, . P. Mymnuna, O. A. Mumnypusa
; Marauroropckuit roc. Texuuueckuii yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.02.2022). - MakpooObekT. - TEeKCT . BIEKTPOHHBIA. -
Caenenus noctymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Muiypuna ; Marautoropckuii roc. rexuandeckuit yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um.
I WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TEKCT . SIEKTPOHHBIA. -
Ceenenuns noctymHbl Taoke Ha CD-ROM.

3. Komsima, JI. I'. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. OCHOBBI JJICKTPOXUMHUU !
yuebnoe mocodue / JI. T'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : wur.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oGpamienus: 14.02.2022). - MakpooObekT. - TeKCT : 3JIeKTPOHHBIH. -
Nmeercs neyaTHbIN aHANIOT.

4, Mumypuna, O. A. Xumudeckas kuHeTHKa. COCTOSHUE XHMHUYECKOTO PAaBHOBECHS .
npaktukyMm / O. A. Mumypuna, O. P. Mymuna, O. B. EpuioBa ; MarHUTOrOpcKuii roc. TeXHUYECKHA
yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TEKCT : SIEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumwus: yueb. A8 TEXHMUYECKMX HampaB. W cren. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HENOCPEICTBEHHBIN.

6. Kparkuit cnpaBouHuK (usuko-xuMudeckux BenmuunH / coct.: H. M. Bapon, A. M.
ITonomapesa, A. A. Pasaens, 3. H. Tumodeesa; nox pea. A. A. Panens, A. M. [lonomapesoii. - 10-e
u3n., uctp. u gom. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBEHHBIM.

7. VI3BecTusi BBICIINX YU€OHBIX 3aBeIEHUN. XUMUS M XUMUYECKast TEXHOJIOTUS:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
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B) MeTroauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLIECCOB: METOANYECKUE yKa3aHUs K
1a00paTOpPHBIM PadoOTaM MO AWUCHUILIHHE «XUMHS» ISl 0OyJaroluXCcsi BCEX HaIpaBICHHUN
NOJArOTOBKM M  CHelUaibHOCTEH nHEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
MarnuTtoropckuii roc. Texandeckuil yH-T uM. I'. 1. Hocosa. — Marauroropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — Tekcr : HEMOCPEACTBEHHBIH.

2. Komsma, JLI. Xumuueckas TepMOIMHAMHUKA: METOJMUYECKUE YKa3aHUS JUIs
CaMOCTOSITEJIbHOM PabOThl MO AUCHUUIUIMHE «XUMUS» NIl 00ydarolUXcs BCEX HAINpaBICHUM
MOJIrOTOBKH W crenuanbHocTel Bcex ¢opm oOydenus / JI.I'. Konsaa; Marautoropckuii roc.
texuuveckuit yH-T uM. ['. Y. HocoBa. — Marautoropck : MI'TY um. I'. . Hocosa, 2020. — 18 c. —
Tekcr : HermocpeICTBEHHBI.

3. Komsma, JLI. CkopocTh XHMHUYECKUX pEaKIUd M XUMHUYECKOE paBHOBECHE:
Meroandeckue ykazaHusi K JiabopaTOopHbIM paboTaM MO JUCHUIUIUHE «XUMUSDY IS
00y4aroIuXxcsi BCeX HAIPaBJICHUI MOJrOTOBKH U CrielaibHoCTeil Becex hopm oOyuenus / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texHudeckuid yH-T uMm. [. 1. Hocosa. —
Maruauroropck : MI'TY um. I'. U1. Hocoa, 2020. —8 ¢. — TekcT : HemocpeICTBEHHBIH.

4. PognonoBa, H.M. Xumudeckass KnHEeTHKAa. XUMUYECKOE PAaBHOBECHE: METOIUUECKHE
yKa3aHus Ui CaMOCTOSITEIbHOW pabOThl MO JUCHUIUINHE «XHUMHUS» s 00y4arouuxcs Bcex
HaMpaBJIeHUH MOATOTOBKH W CHeNHaIbHOCTEeH Bcex dopm obyuenus /| H.U. Poxgunonora, A.IL
[ToromapeB; Marautoropckuii roc. Texunueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TVY um. I'. . Hocosa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MmeToanueckasi pa3paboTka K jabopaTopHbIM paboTaM 1o
JUCHMIUTNHE «XUMHUSA» I 00ydaroluXcsl BCeX HalpaBiICHHUM MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUUIECKUH YH-T
uMm. I'. . HocoBa. — Marunutoropck : MI'TY um. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEMOCPEICTBEHHBIN.

6. Uynposa, JI.B. PacTBopbl: MeTomMuecKas pa3paboTka K CaMOCTOSTEIIBHONU paboTe 1Mo
TUCHMIUIMHE «XUMHUS» s  OOYyYaloIIMXCs MO BCEM HamNpaBlIEHHUSIM TOJATOTOBKU U
crienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uymposa, D.P. Mymiuna, O.A. Muinypuna,
Maruutoropckuii roc. Texunueckuii yu-T um. I'. I. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HEenmocpeACTBEHHBIH.

7. Konsana, JI.I'. KomnowaHple pacTBOpHI: METOJIWYECKHE YKa3aHUs K JabOpaTOpHOU
paboTe Mo IUCHUILUIMHE «XUMUsS» i1 00Oydarouuxcs MO0 BCeM HamlpaBlIEHUSM MOJTOTOBKH U
crieraabHOCTAM Beex (opm obOydenus / JL.I'. Komsna, JI.A. BoapsiH; MarHuTOrOpCcKHid roc.
texunueckuit yH-T uM. ['. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2017. —9 c. —
TeKCT : HerocpeACTBEHHBIN.

8. Konsima, JI.I'. OkucANTENsHO-BOCCTAHOBUTEIBHBIE PEAKIIH: METOUUYECKUE YKa3aHUSI
K jabopatopHoil paboTe MO AMCUUILTHHE «XUMUS» s O0OydyarolIMXxcs BCEeX HampaBleHUMN
MOJArOTOBKM W crenuaibHocTedl Bcex ¢Gopm ob0yuenus / JIL.I. Komsga, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuit yu-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. H.
Hocoga, 2020. — 10 c. — Tekcr : HEMOCPeACTBEHHBIH.

9. Konana, JI.I. OkuCANTENbHO-BOCCTAHOBUTENbHBIE PEAKIMH U AJIEKTPOXUMUYECKHE
MPOIIECChl: METOMUeCKas pa3paboTKa K caMOCTOSTENbHOI padoTe A 00ydaromuxcs mo BceM
HAIpaBJICHUSM MOATOTOBKH U CIEHHANTBLHOCTAM Bcex ¢Gopm oOyuenus / JL.I. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuili roc. texHuueckuii yH-T uM. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. —41 c. — TekcT : HenocpeICTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE NPOIECChl: METOJMUYECKHE YKa3aHUs K
nabopaTopHOH paboTe MO AUCHUILUIMHE «XUMUS» JUId 00yJaroluXcsi M0 BCEM HaIpaBICHUSM
MOJrOTOBKH M CHENHAIBbHOCTSIM Beex (popm oOyuenus / O.A. Mumypuna, H.U. Poanonosa;



I'. . HocoBa, 2017. — 13 c¢. — TekcT : HemocpeCTBEHHBIH.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnieueHue

HaumenoBanue o
10 Ne morosopa Cpox neiicTBUs TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpouHo
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7Zip cBOOOTHO 06eccpoyHo
FAR Manager  |cBo6o1HO OeCcCpOUHO
Bbpaysep Yandex [cBo6oaHO 0OeCcCpoOUHO

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

HasBauune xypca CchlIKa

DOnexTpoHHas 0a3a MEPUOAMYECKUX H3TaHUM

East View Information Services, OOO https://dlib.eastview.com/

HammonansHas
undopmanuronno-ananmuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITMTUPOBAHUS
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demepaibHOE TOCYIAPCTBEHHOE OFOKETHOE
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POMBIIIIIEHHOM COOCTBEHHOCTHY

Poccniickass T'ocymapcTBeHHass OuOnmoTeKa.
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1. YueOHble ayAUTOPUH IJ1sl TPOBEJCHHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.
OcHamienue ayIuTOpHH: MYJIbTUMEAUWHBIC CPEICTBA XpPAaHEHWsA, Mepeladyd Hu
npeacTaBiIeHus HHPOpMaLu

2. Y4eOHblE ayTUTOPHH JJIsl TPOBEACHUS JTaOOpAaTOPHBIX 3aHATHH, TPYNIOBBIX HU
VHJIMBUyaJIbHBIX KOHCYJIbTALUH.
Ocnaienue ayauropun: Harnsgaele MaTepuaisl: TaOIUIbI, CXEMBbI, I1JIAKATHI.

3. TlomemeHust A CaMOCTOATENBHON pPabOTBI OOYYAIOUIMXCS W MPOBEICHHUS
IIPOMEKYTOYHOU aTTECTALUU.

OcHarnienne ayautopun: Ilepconanbabie KomnbroTepsl ¢ maketom MS Office, BeixoaoMm B
WHTepHeT W ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00PAa30BATENbHYIO CpEdy
YHUBEPCUTETA

4. TlomemeHus A XpaHEHUs U NPOPUIAKTHYECKOTO OOCTyKMBaHHUS Y4eOHOTO
000pyI0BaHUA.

Ocnamenue aynutopuun: Crennaxu, celdbl A XpaHEeHUS yueOHOro oOOpyaoBaHUS.
NHCcTpyMeHTHI 171 peMOHTA JIa00PaTOPHOTO 000PYI0BAHUSI.
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6. YueOHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrositenpHas paboTa OOydYalOMIMXCSl IOJAPA3CsIeTCs Ha ayIuTOPHYIO, KOTOpas
IIPOUCXOJUT KaK BO BpEMs JIaOOpAaTOPHBIX 3aHATUN, TaK M Ha IUIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAY/IUTOPHYIO, MPOUCXOJAIIYI0 BO BpeMsS MOATOTOBKH CTYAEHTAMU OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHMS IOMAlIHUX 3aJaHUM.

AynutopHas caMocTOoATelIbHas paboTa OO0ydaroIIMXCsl MIpeanoJiaraeT  MPOXO0KJIECHUE
TECTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIIINHBI. TecThl BKIIIOYAIOT TCOPCTUYCCKHUEC U MTPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOTO0 TOHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMYy BOIIPOCY Mpe/laraeTcsi YeThlpe BapHaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WM HECKOJIbKO TMpaBUIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBIISIETCS IyTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I)ICTp0. MakcuMmansHOEe
KOJIMYECTBO OAJTOB B KX 101 TeMe Kypca — 10.

BapI/IaHTbl TEMATUHYCCKUX TECTOBBIX 3a)1anm‘fl IS TEKYIEro KOHTpPOoJisd
KOHTpOJIbele BOIIPOCHI IO TEME «XuMHnJeckas TEPMOAUHAMHUKA»

OCHOBBI XHMHUYECKOUW TEPMOTUHAMUKH: TIOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmoannamMuueckue napaMmeTpsl U QYHKIUN COCTOSIHUSL CUCTEMBI.

Bayrpennss sueprus. Padora. Temora.

[TepBrIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTanbnus Kak (GyHKIHS COCTOSIHUS CUCTEMBL. DHTAJIbIUS 00pa30BaHUs BELECTBA.
TennoBoit 3¢pdekr xumuueckor peakiuu. DakTophl, BIMSAIONME HAa TEIIOBOH dAddexT
XUMHUYECKON PEaKIUu.

Tepmoxumus. 3akoH ['ecca.

CnenctBus u3 3akona ['ecca.

DHTpoOMNUA KaK GYHKUIHS COCTOSIHUS CUCTEMBI.

10. BTopoii 3aKOH TepMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOJTUHAMHUKH.

12. Dmneprus ['u60Oca.

13. HanpaBneHue caMOMpPOU3BOIBLHOTO MPOTEKAHUS XUMHUUYECKUX PEaKLUu.

oakrwdE

© o~

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumpnyeckas KuHeTHKa. CKOpOCTh XUMHUYECKOW PEAKIIUU U METO/IbI €€ PEryJIUpPOBaHUS.
BnusiHue KOHIIEHTpauy Ha CKOPOCTh XUMUYECKON PEAKIUH (3aKOH JEHCTBYIOLIUX MACC).
Bnusiaue Temneparypsl Ha CKOPOCTh XMMHUecko peakiuu. [Ipasuio Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHnyca.

OHeprus akTUBAaLlUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KoMILIEKca. JHEpreTUUeCcKas AuarpaMmma.

Kpusas MakcBenna — bosiblimana. DHepreTudeckuit 6apbep.

Karanutnueckne CUCTEMBI.

BnusiHue xatanusatopa Ha CKOPOCTb XUMUYECKOM PEAKIIMH.

0. T'oMoreHHbIH U reTeporeHHbIN KaTaaus.

11. KoneGaTenbHble peaKIum.

12. Xumunueckoe paBHoBecue. OOpaTuMble U HEOOpATUMBbIE PEAKIIHUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSL.

14. Cwmemienue xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

RoOoo~Nooa~wONE
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Bmusune KOHICHTPpAUX, JaBJICHUA U TCMIICPATYPhL.
@da30BbIEC PABHOBECHSL.
dazoBrIe JAuarpaMmebl 4ji1 O THOKOMIIOHCHTHBIX CUCTCM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «PaCTBOPBI»

[Tonsatue pactBopa. PactBopumocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CrnocoObl BbIpa)K€HHsS KOHLEHTPALMU pacTBOPOB (MaccoBas Md0Jsl, MOJISIpHAs
KOHLIEHTpAaLMsl, MOJIIpHasi KOHLEHTPALlKUs SKBUBAJIEHTA, MOJIbHAS JI0JISl, TUTP).

Kosnuraruseele cBolicTBa pacTBOpOB. M neanbHbli pacTBop.

3axonsl Payns: | (roHomerpuueckuit) u |l (30yminockonuueckuii 1 KpUOCKOITMYECKHI).

Ocmoc. OcmoTrueckoe napiienne. CxemMa 0cCMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJIEHCTBHUS BEIIECTB.

WNonnas teopust KMCIOT U OcHOBaHUM AppeHuyca. OCHOBHBIE MOHSTHUSI U TOJIOKEHUS TEOPHUH
Appenuyca.

Juccommanusi KUCJIOT, OCHOBAaHWUN M COJEH C TOYKM 3pEHUs MOHHOW TEeOpuu AppeHuyca
(mpumepsl).

Crenens aucconyanyy. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Jluccoumanus ciabbix 37eKTpoauToB. KoHcTaHTa Aucconuaim.

3akoH paz0aBieHus OcTBanpia.

Peakun moHHOTO 0OMEHA MEXTY AJIEKTPOJIUTaMHU (Ha MpUMepe peakiuii o0pa3zoBaHus ciaboro
AJIEKTPOJINTA, OCAJIKA M Ta3a).

[IpounsBeneHne pacTBOPUMOCTH.

HNonnHoe npousBeneHne Boasl. BoaopoaHbIil M THAPOKCUIIBLHBIN TOKA3aTEeIH.

IM'maponns coneit. Tunel ruipoIn3a Coei.

KonnuecTBeHHBIE XapaKTEpUCTUKH NPOLecca THAPOIIH3A.

@akTopsl, BIUAIOIIME HA IPOLIECC THIPOIIN3A.

KonTpoabHble Bonpochl 1o Teme «/{ucnepcHble cucTeMb»

I'eTeporennsie cmecu. JlucnepcHble CUCTEMBI.
HucnepcHocts. Knnaccudukanum AucrepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisubie n 110¢hoOHbIE KOJUIOUIBI.
CriocoObl MoTyueHus: KOJUIOUIHBIX PACTBOPOB.

CrpoeHune KOJUIOUIHBIX YACTHII.

IIpaBuno ®asnca — [Teckona.

Y CTOMYUBOCTD KOJUIOUAHBIX cucTeM. CTaOUIN3aTOPBIL.
Koarymsiiust muoduinbHbIX U 110(OOHBIX KOJIOUIOB.
CenuMeHTanys KOJUIOUIOB.

Koarynsauus KomiongHeIX pacTBOPOB AIEKTPOJIUTAMHU.
[IpaBuno Wynsue — [Mapau. Koarynupyromasi ciocoOHOCTb.
OnTryeckre cBOMCTBA KOJUIOUAHBIX PACTBOPOB.
DNEeKTPUYECKHUE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KoHnTpoJibHBIE BOIPOCHI 110 TEMe
«OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIE POLECCHD)

OcHOBHbBIE ITIOHITUS TCOPHUU OKHUCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peakunﬁ.
OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BCIICCTB.

Baxueiiline OKUCIUTEIN U BOCCTAHOBUTEIIH.

THIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLII/Iﬁ (HpI/IMCpBI).



OKHCINTEIbHO-BOCCTAHOBUTEIbHBIN IIOTCHI U AJI.
VYpaBuenue HepHcra.

CocraBiieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum”L

NG

KOHTpOJILHbIe BOIIPOCHI IO TEME ((3JI€KTpOXI/IMI/I‘leCKHe CHUCTEMbI»

1 DnekTpoxuMuieckue cucteMbl. Kiaccuukaus 3J1eKTpOXUMUYECKUX TTPOIIECCOB.

2 DNEKTPOXUMHUUYECKHE MTPOLIECCHI, IPOTEKAIOLIUE HA IPAHULIE Pa3/iera «METaJLII — pacTBOP».

3.  TanpBaHmueckwii 3neMenT Janusis — SkooOu.

4 DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO AJIEMEHTA.

5. HM3mepenue »HIIEKTPOJHBIX TOTEHIMAIOB. Psa CTaHTApPTHBIX DSJIEKTPOJHBIX IMOTEHIIUAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUHU C UX TOJIOKCHUEM B PsITy HAPSKCHUI.

6. Ypasuenue HepHcra.

7 DNeKTpON3 paciaBoB U pacTBOpoB. KaTtoaHble ¥ aHOIHBIE POLIECCHI.

8.  OObemuHeHHBIH 3akoH Dapanes. Borxoa mo Toky.

9.  Koppo3us metaimos. Kiaccudukanus Koppo3nOHHBIX TIPOIECCOB.

10. Xwumudeckast KOppPO3HS.

11. DnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHHE
OKHUCJIUTENSL.

12. Tlpumepsl KOPPO3UH B KUCIOU Cpeic B aTMOCHEPHOI KOPPO3HH.

13. CkopocTh KOppO3UH.

14. 3ammTa METa/IOB OT KOPPO3UHU.

15. 3amwuTHBIC TOKPHITHSI.

16. DIEKTPOXUMHUYECKUE CIIOCOOBI 3aUTHI OT KOPPO3UH METAIIIOB.

17. Xumudeckue UCTOUYHUKH TOKA. ['anbBaHUUECKUN AIIEMEHT.

18. Xwumuveckue UCTOYHHUKHU TOKA. AKKYMYIISITOPHI.

19. Xwumuueckue UCTOUYHUKU TOKA. TOTIIMBHBIE 3JIEMEHTHI.

BapuaHTbl TEMATHYECKUX JOMAIIHUX 32JaHUH ISl CAMOCTOSITEJIbHOI Pad0ThI CTYIEHTOB 110
TeMaM

JlomamHee 3aganue Ne 1

no TeMe « XuMHuuecKas TEPMOINHAMHUKA»

B nomamHem 3aianuu 1Mo TeMe «XuMHUu4eckas TepMOJUHAMKKa»: TIepBas 3ajjaya OIICHUBACTCS B
2,5 6amra; Bropas — B 1,5 6amna; Tpetbs — B 1 6am.

3agaua Nel

Jns peakuun CH4 ) + CO2 ) = 2 CO ) + 2 Hz () onpenennte BO3MOXKHOE HaIlpaBJICHUE
CaMOTIPOM3BOILHOTO T€UEHHs PEaKIUU MPU CTAHAAPTHHIX YCIoBUAX u pu  Temmepatype T = 927 °C,
eclu TeraoBor 3(h(deKT peakiuu 10 3aJaHHOW TeMIlepaTypbl He U3MEHHUTCS. YKaKUTE: a) BBIACTSAETCS
WIM TOTJIONIAeTCS DHEPrusi B XOJ€ peakuuu; O0) MPUYMHY HAWICHHOTO HW3MEHEHHUS SHTPOIIHH.
Paccuunraiite TeMnepaTypy Hauajga peakuu.

3agaua No2

Beruncnute temnoBoit  addekt peakuuu: CaCy ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (), monb3ysck
CTaHJAPTHBIMHU TEIUIOTAMU O00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WU
NOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?



3agaua Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANUTE TEIUIOBOM IPPEKT peaKiiu:
Hx@) + COz2@)=CO )+ H2 O). Tepmoxumuueckue ypaBHEHUS:

a)Ho ) +% O2() = H20 (v, AH = -241,9 /I x;
06)2COr) +020)=2CO2 1), AH =-566,2 x]JIx.

JlomaliHee 3aganue No 2

o TeMe «XUMHUYeCKasi KHHETHKA»

B JOMAIIHEM 3aJaHUH 110 TEMEC «XI/IMI/ILIGCKaSI KHUHCTHUKaA»: HCpBafl 3a1a4a OIICHHUBACTCSA B 1,5
Oanna; BTopas — B 0,5 Oauta; TpeThs, yeTBepTas u nsatas — B 1 Ga.

3amgauga Nel

Peakmus mpotekaer mo ypaBHeHUto: Oz ) +2 CO () = 2 CO2 (). HauanpHble KOHIIEHTpAITUN
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mons/1. Bo ckoiabko pa3 mu3MEHUTCS
CKOPOCTh TpsiIMOW peakiuu, kKoraa npopearupyer 30% CO? Bo CKOTbKO pa3 M3MEHSATCS CKOPOCTH
MIPUMOM U 0OpaTHOM peakIluy, €CITM YBEIHUYNUTh JaBJICHUE B CHCTEME B JIBa pa3a?

3amaua Ne2

IIpu Temnepatype 40 °C HexoTopoe KOJIMYECTBO BEIIECTBA BCTYNAET B PEakIHio 3a 20MHH.
Paccuuraiite BpeMmsi, mpy KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO MPU TEMIIepaType
200 °C, ecim TemmepaTypHbIit KO3O(HUIMEHT CKOPOCTH PEAKIHU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
MPU 3TOM CKOPOCTh PEAKIIHU?

Sagauga Ne3

Haiigure HayanbHble KOHIIEHTPALUY UCXOAHBIX BEIIECTB U KOHCTAHTY PABHOBECHS pPEaKUu:
Fe (7 + H20 () = FeO () + H2 (1), €ciiu paBHOBECHBIC KOHIIEHTPAIIMH PEarupyroNuX BEIIECTB PAaBHBI:
[H20]=0,3moumb/11, [Hz2] = 0,4 Mmonb/m.

3agaua Ne4

Jiia peakuuonnoy cucreMsl: CO ) + H2O ) = CO2 p + Hz (7 HauanbHblE KOHLIEHTpaLUH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/1. OnpeaenuTe KOHIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CIIM KOHCTAaHTa paBHOBecus paBHa 1,45.

3amaya NeS
BrIpasute uepe3 KOHIICHTPAIMU pearcHTOB KOHCTAHThI PAaBHOBECHS CIICTIYFONUX PEaKIUii:
N2 + 3 Hor) = 2 NH3(n, AH =-92,2 xJTx;
CO2r)y +Cm =2 COq), AH = +160,5 /[ x;
COw) +H20n) =CO2 (y + Hap), AH =-41,1 x/Ix.

Vxkaxure HaIlpaBJICHUC CMCHICHUS XUMHUYCCKOTO PaBHOBCCUS 3THUX peaKuHﬁ: a) IIpU NOHUKCHUN
TCMIICPATYpPhbI, €CJIN HOAaBJICHUC TIOCTOSIHHO, 6) InIpu TOBBIIICHHWU MOABJICHUA, CCIIM TEMIICpATypa
IIOCTOsSAHHA.



Jlomainee 3aganue Ne 3

Imo TeMe «PaCTBOPBI»

B JOMAaIIHEM 3alaHUMU 110 TEMC ((PaCTBOpLI)): HepBaH, BTOpaH, TpeTbﬂ n I1ATas 3aJadu
orieHnBaercs B 1 6amr; yerBepras u mectas — B 0,5 6amna.

3agauga Nel

B xakom o0weme BojibI ciieayer pactBoputh 1351 SNClz mis monydenus 3M pactBopa xiopuaa
osiosa (1) ¢ mnotHOCTRIO P = 1,405 r/™MA?

Paccuuraiite: a) maccoBylo JOJIIO BEIIECTBA B pPacTBOpE; ©0) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJSUIBHOCTb; T) THUTP; /1) MOJIbHYIO JOJIIO BEUIECTBA B PACTBOPE.

3agauga No2

3aKOHYUTE MOJICKYJISIPHBIE ¥ HAIUIIUTE COKPAICHHBICE WOHHBIE YPAaBHEHHS pEaKIUi
B3aUMOJICHCTBHUS CIAEAYIONTNX BEIIECTB:

HBr + NaOH —

AgNOs; + H.S —

MgCl; + KOH —

CaF, + HCl—

Sb(OH)z + H2SO4 —

Sb(OH)z + NaOH —

3amaya Ne3

CocraBpTe 10 Ba MOJIEKYJISIPHBIX YPABHEHUS PEAKIMM K CIEIYIOLIUM HOHHBIM:
Ba?* + CrO4# — BaCrOg;

NHs" + OH — NH4OH;

ZnS + 2H" — Zn* +HS

3ajgada Ne4

Boruncnure pH 0,05M pactBopa cepHOM KHCIIOTHI.
3azmaga NeS

Kaxue u3 cnenyromnux couneii noaseprarorcs rugaponusy: NaxSiOz. Cu(NOs).. KBr? CocraBbre
MOHHBIE M MOJIEKYJISIDHBIE YpaBHEHUs THAPOJIM3a COOTBETCTBYrOIMX coiieil. Kakoe 3Hauenune pH (<
WiIn> 7) UIMEIOT PACTBOPBI STUX COJEH?

3agaua Ne6

Haiinure npoussenenue pacrBopumoctu PhClz, eciu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COCJMHEHHUS.



JlomalHee 3aganue Ne 4

no TeMe «OKHCJIUTEIbHO-BOCCTAHOBHUTEIbLHBIE nmpoueccon»

B JOMAIIHEM 3aJaHUU 110 TECMCEC ((OKI/ICJII/ITGJIBHO'BOCCTaHOBI/ITCJIBHBIC Hpoueccm»: HepBaﬂ 3a1a4a
orieHuBaercs B 1,5 6ama; Bropast — B 2,5 6amia; Tpeths — B 1 6am.

3agauga Nel

[TonGeputre KOXPPHUIMEHTHI B YpPAaBHEHHSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
VYKa)XHUTe THII KQXKA0U PEAKLUN.

Paccuuraiite QJICKTPOABMIXKYIIYHO CHUIIY MW OINPCACITIUTE HAIPaBJICHUC CaMOIIPOU3BOJIBHOT'O
IMPOTCKAHUA HCpBOfI pCakuuun npu CTaHAaPTHBIX YCIIOBHAX, HCIIOJIB3YA 3HA4YCHUA
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX ITOTCHIIMAJIOB!

HJ + H3POs — Jo + H3POs + H20

HNO, — HNOs + NO + H20

H[AuCls] + H20; + NaOH — Au +NaCl +02 + H0
NH4sReOs +H> — Re + NHsz + H20

KBrO — 0Oz + KBr

3agaya Ne2

CocTaBbTe ypaBHEHHSI OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINNA:
KMnOs + NaNOz + H0 —

NaCrO; + H202 + NaOH —

Bi(OH)z + NaS:0s+ NaOH —

BioOs + C —

Mg + HNO3 (pass) —

3anaya Ne3

Jlanbl nBe okuciutenbHo-BoccTaHoBHTENbHBIE mapbl: KNOz, KNOsz; u Pb(NOs)2, PbO;.
[Monb3ysach TaONUIEH CTAaHIAPTHBIX OKHUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX IOTEHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHO#M peaknuu B ykasanHou cpeme (HNO3). Paccuwraiite 3HaveHue
AIIEKTPOIBMIKYIIEH CHIIBI PEaKIIHH.

JlomaliHee 3aganue Ne 5

1o TeMe «3.11eRTp0ngnqec1me CHCTEMBbBID»

B nomarmneMm 3aianuu 1o TeMe «JIeKTPOXUMUYECKHE CHCTEMBI»: MepBasi 3a/ja4ya OICHUBACTCS B
1 6amn; BTOpas — B 1,5 6anmna; Tpethst — B 2,5 Gana.

3agaua Nel



CocraBbTe DJICKTPOHHO-MOHHBIE YPAaBHCHHS DIICKTPOJIHBIX IMPOIECCOB M  MOJEKYIAPHOE
ypaBHEHHE TOKOOOPAa3yoIIel peakiud, MPOTEKAIoIIeil Ipud padoTe TralbBaHHYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) rajpBaHHUECKOTO 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBHSIX.

[IpuHsB moTEHIMAaN aHOAa PaBHBIM CTAHAAPTHOMY 3HAYCHHIO, PACCUMTAWTE KOHIEHTPALUIO
KaTHOHOB METaJlJIa B KATOJTHOM pacTBope, npu koTopoit 3/1C raipBaHUYECKOTO JIEMEHTa YMEHBIITUTCS
Ha 0,02B.

3agaua No2

[IpuBenuTe CXE€MBI DSIEKTPOAHBIX IPOLECCOB W  MOJIEKYJISPHBIE YPAaBHEHMS  pEaKIMii,
MPOTEKAIOIINX TPU NEKTPOXUMHYECKO# Koppo3uu ranbBaHonapsl Co/Ni: a) B kucio#t cpeze; 0) Bo
BJIAKHOM BO3JIyXe€.

Ompenenure yObUTh MAacchl aHOJA MPH KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €CIH CKOPOCTh
Koppo3suu coctasuia 0,01 r/q.

3amaua Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DSJEKTPOJIHBIX MPOLECCOB (aHOJI HMHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKLIUU, IPOUCXOAAIIEH ITPH AIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOg4.

Boruncnute (aktuueckoe KOJIMUECTBO MeTajlla, MOJIYYEHHOTO Ha KaToJle MPH 3JIEKTPOJIU3E
Co(NO3)2, eciut 37eKTPOIIH3 MPOBOAMIM B TedeHuH | 4. BpIxoa MeTaiia no ToKy cocTaBui 85%.

VxkaxxuTe BO3MOKHEIE IMPUYHUHBI YMEHBIIICHHU A BbIX0a METAJLJIa 110 CPaBHCHUIO C PACUCTHBIM.

BapI/IaHTbI TEeMAaTHYECCKHUX TECTOBbIX 3az1anm“4 AJIS TEKyHIero KOHTPOJIsd

TecTBl BKIIOYAIOT TECOPETHYCCKHUE W IPAKTHYCCKHUE 3adaHHus, OTBCTbI HAa KOTOPLIC Tpe6YIOT
FJIy6OKOFO MNOHMMAaHHUA H3YUYCHHOI'0 MaTrepualia. Tectnl IIOCTPOCHLI CI[I/IHOO6pa3HOI K KaxJI0My
BOIIPOCY IpeIaracTcs 4€TbIpC BapruaHTa OTBCTOB, CPCAN KOTOPBIX OJAUH HUJIN HCCKOJIBKO ITPaBUJIbHBIX.
O6pa60TKa PE3YyIbTATOB OCYHICCTBIIACTCA IYTEM COIOCTABJIICHUA TIOJYYCHHBIX PE3YJIbTATOB C
OTAJIOHHBIMHU U ITPOTCKACT OYCHDb 6LICTpO. MakcuMajbHO€e KOJIHYECTBO OAJIOB B Ka)K,HOﬁ TEMC Kypca — 10.

XumMnveckasi TepMOJTAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJIMHAMUKAY: TIEPBBIEC LIECTh 33/JaHUN OIIEHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBIATOE U IECATOE 3aJaHusI — B 2 Oaya.

Tecer Ne 1

1. Tlpu paccMOTpEeHHH XUMHUYECKOM peaklmu cucmema 03HAYaeT:
a) HCXOJHbIE peareHThl

0) IPOAYKTHI XUMHUYECKOH peaKinu

B) PpEaKIMOHHBIN COCY]l



I) MCXOJHBIE PEareHThl U MPOLYKThl pEAKLIUU

. IlepBblIii 3aK0H (I1€pBOE HAYaI0) TEPMOJUHAMUKY MAaTEMaTUUECKH 3aIIMChIBAETCS TaK:

a) PV =uRT B) K = Aexp (- Ea/ RT)

6) K=R/Na r) AU= Q-W

. B 9K30TepMHUYECKON peaKIyu:

a) SHTAJIbIINS PEaKMOHHON cucTteMbl noBeiaercs (AH > 0)
0) TermnoBoit a3 dexT peakiuu otpunareicH (Q< 0)

B) DHTAJIBIINS PEAKIIMOHHON cucTeMbl yMeHblIaeTcst (AH< 0)
I') JaBJI€HUE PEAKIIMOHHOM CHCTEMBI TOBBIIIAETCS

CrangapTHble TeroBble 3 (HEeKTh IPUHATO 0003HAYATD:

a) AUct B) Q 101327
0) AH°9s r) AHcr
. Kakue u3 npuBeIeHHBIX peaknii SIBISIOTCS 3HIOTEPMHUUECKUMU ?
a) 1/2 N2+ 3/2 H2=NHs AH = — 46 K]Ix/mMonb
0) H2+4/2 02=H, 0, AH = -242 KI>/Moi1b
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/momb
r) 1/2H2+ 1/21=HI, AH = 26 K]I/moib

. Kakas w3 HammcaHHBIX HIDKE pEakIMi OTBEUYaeT TeIuioTe oOpa3oBaHmsl okcuaa azora ( || ) B

CTaHJIAPTHBIX YCIOBUSAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 =NO

6) N+ 1/202=NO r) NHs+ 5202 =2NO +3H20

. IIpu BoccTanoBienun 16r okcuma meau( || ) mo peaxiuy :

CUuO () *+ C pagur) = CU ) + CO (1), mormotmiiock 22 kK TEIIOTHI.
DOHranbnus 00pazoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

. Hns peakuuu  NIiO o + C (pagury = Ni o + CO (). Onpenenure BO3MOKHOE HaNpaBlICHHE
CaMOTIPOM3BOJILHOTO TEUEHUS PEaKIMK MTPH CTAaHAAPTHBIX YCIOBUSIX U NIpH TeMieparype 627°C.

BemectBo AH®98 (KIx/mMomb) S8  (x/Moap*K)
NiO —239,7 38
C (rpa(i)]/rr) O 5,74
Ni () 0 29,9
CO ~110,5 197,4




B otBere ykakure 3HaueHus sHepruu [mOOca MpM CTaHAAPTHBIX YCIOBUSX, IPU TeMIepaType
627°C u Ttemneparypy Hadajla peakL1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225;78; 279K

9. Kak u3MeHseTcst SHTPOIHS IPU Pa3TIOKEHUN KapOOHaTa KaJIbIHs?
a) yBEJIMYNBACTCSA B) HE yMEHBILIACTCS
0) yMeHbIIaeTCs I') HE 3HAaI0

10. [lanHas peakuus:
2KCl1O; (tB) —2KCl (1B)+30:2 (1) AH<O

MOXET CaMOIIPOU3BOJILHO MPOTEKATH

a) B IPsIMOM HampaBJICHUH B) HE MOXXET MPOTEKATh

0) B 0OpaTHOM HampaBJIeHUN T') HE 3HAI0
XuMHYeCcKasi KHHEeTUKA

B TeCTax 1o TeME ((XI/IMI/I‘—I@CK&SI KHUHCTHUKA)). nepBoe, BTOpOG, TpeTI)e, quBepToe U IIATOC 3aJaHUs
onenuBarorcsa B 0,5 Oajia; mecroe, ceIbMOe, BOCEMOE, IEBATOE U JecaToe — B 1 0aji, a O JUHHAIATOE
— B 2,5 Oamna.

Teer Ne 1

1. Pazgen xumuu, U3yqaroniuii CKOPOCTH M MEXaHU3MbI XUMHUUYECKHUX PEAKITUNA, Ha3bIBACTCS
a) XUMHYeCKasi TepMOIMHaMUKa

0) TepMOXUMHUS
B) XUMHUYECKasi KHHETHUKA

2. CKOpOCTh XUMHYECKOU PEAKIINH — ITO ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCSI OJTHO U3 UCXOTHBIX BEIIECTB

0) U3MEHEHHE KOJMYECTBA BEIIECTBA pearcHTOB (MM MPOAYKTOB) PEaKIMK B CIUHUILY BPEMEHH B
enuHuLne oObema

B) KOJIMYECTBO BCIICCTBA ITPOAYKTOB PCAKINH K MOMCHTY OKOHYAaHUS PCAKIIUU

3. B kakux eMHUIAX BBIPAXKACTCS CKOPOCTh XUMUYECKOH peakiuu?
a) mosb 11 ¢t

0) 6e3pa3MepHasi BelIMYMHA
2
B) MOJIb” C

4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKHX peaKIuii?
a) OT PUPOIBI PEATUPYIOIIHX BEIIECTB

0) oT TemIieparypsl

B) OT 00beMa peakIIMOHHOTO cocyaa



5. CocrosiHme  XMMHYECKOTO  pPaBHOBECHsS  OOpaTUMBIX  IPOLECCOB  KOJUYECTBEHHO
XapaKTEePU3yeTcs ...
a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB peaKLuu

0) PHeprueil aKkTUBU3aIuU
B) KOHCTaHTOI paBHOBECHS

6. Kak 3amucbiBaeTcst BRIpasKe€HHE JUISE CKOPOCTH PEAKIMH
4 NO i +6 HLO=4 NH3 ) +50:

a) V =k[NOJ*[Hz20] 6) V = k[NH3][O2] B) V = k[NOJ*[H20]°

7. Kax 3anuimercs BeIpaXeHHe 715l KOHCTaHTHI paBHOBecHs peakuuu A + 2 B = C +D?

a) Ke = [C][D]/ [Al[B]?
6) Ke = [C][D] / [A][B]
B) Ke = [A][B] */ [C][D]

8. Kakoii 0Tpe3ok Ha AuarpamMMe MmokKas3pIBaeT 3HaUYeHHe TerioBoro 3ddekra peakum?
al £

; \
6) 2 2

B) 3
1 I 3

v

XOJI peaKIuu

9. UYrto MOXHO CKa3aTh O peaklnu, N300pakKeHHON Ha Tuarpamme K Bonpocy 8?
a) 9K30TepMUYECKas peakius

0) SHIOTEpMHUYECKAs PEAKIUs
B) pPEaKIIUs OMUCKHIBAET COCTOSIHUE PAaBHOBECHS

10. PaBuoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeILaeTcs BIEBO.

a) MpH MOHMKEHUHU TeMIIePaTyphbl
0) Ipy MOBBILICHUH TEMIIEPATYPHI

B) IIpU MOBBIIICHHUU NAaBJICHUA



11. Jnsa peakyun Cuy + 2 H 2 ) = CH 4 () Ipu HEKOTOPO# Temreparype KOHCTAaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalusi BoAopojaa paBHa 1,2 Monb/n. Berumcianre HCXOAHYIO
KOHILIEHTPALUIO BOAOPOJIa.

a) 1,2

0) 3,5
B) 5,0
PacTBopbI

B tecrax mo Teme «PacTBOoph»: TepBOe 3amaHUE OICHMBAcTCS B 1 0aur, BTOpoe, TPEThE,
4eTBEPTOE, MATOE U IIeCTOe 3a7anus - B 1,5 0auia; cebMoe, BOCBMOE, JIEBATOC U JIECITOC — B
0,5 oaa.

Tect Nel
1. st ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHCHHE 3aIHIIETCS B BUJIC

1) 2K* + S042 = K2S04
2) Cu?* + SO + 2K+ + 20H™ = Cu(OH)2\ + K,SO,4
3) CuSO. + 20H™ = Cu(OH)2{ + S04
4) Cu** + 20H" = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBOpa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3unauenue PH 0,1 M pactBopa HCIO4 paBHO

1)1 2)2 311 4) 13
4. Jlns nmomasiienus ruapoausa xiopuaa xpoma (I1I) cienyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n06aBUTH MICIOYb

3) pas30aBHUTBH PACTBOP BOJOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, NPUTOTOBICHHBIM M3 THUAPOCYIb(para KalbIUs W BOJBI, CyMMa
KOX(QQHIIMEHTOB B YPABHEHUU HEOOPATUMOM JMCCOIMAIIUN PACTBOPEHHOTO BEIIECTBA — ATO

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

6. PactBOpuMOCTh OKcanmata cepebpa paBna 3,27-10 r/ 100r H2O. Omnpenenurte Ipou3BencHUE
pactBopumocTa Ag2C204

1) 510712 2) 1,16-10°  3)10,7-10°¢ 4)2,31.10°8
7. MaccoBas A0JIA1 paCTBOPCHHOI'O BCUICCTBA — 3TO OTHOIICHHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJIMYECTBA BEHIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMYECTBa BEUIeCTBAa K 00bEMY pacTBOpa
8. K c1albbIM 271eKTpoauTaM OTHOCUTCS ...

1) ruapokcua aMMOHUS
2) TUAPOKCHU KaJTus



3)
4)

XJIOpUJT KalbLHS
MaprasioBas KucjaoTa

9. M3BecTHO, 4TO BOAHBIE PACTBOPbl MHOTMX COJIEH MOTYT MMETh ILEJIOYHYIO WM KUCIYIO Cpeny.
IIprumnHOii 3TOTO ABIISAETCS ...

1)
2)

3JIEKTPOJIU3 COJIEH
JUCIIPONIOPLIMOHUPOBAHKE COJIEN

3) ruapatupoBaHuUe COJIeiH
4) rUApOIU3 COJICH
10.3nauenue PH uuctoii Boas! npu 25°C cocraBiser

1)1 2)7 3)0 4) 10

Maru

UTOTOPCKHUM TexHU4eckui yHuBepcuteT um. I'.1M1.Hocosa
JucnepcHbie cuCTEMBI

B tecrax mo Teme «I[I/ICHepCHI)IG CUCTCMBD». TICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUSA

olneHuBaroTcd B 1 0aju1; msATOE U IIECTOE 3adaHus - B 3 OaJlia.

4.

Tect Nel

VKaKuTe pasMepbl YaCTHIL KOJUTOMIHBIX CHCTEM

1) wmensbine 1 HM

2)  6omsire 100 uM

3) ot 1uM g0 100 am

Kakue wWOHBI CHOCOOHBI BBI3BATh KOATY/ISIHMIO KOJJIOMAA, YaCTHILI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?

1) KkaTHOHBI

2)  aHUOHBI

3)  MOJIAPHBIC MOJIEKYJT

JI71s1 KaKOTO 3JIEKTPOJIUTA MOPOT KOAryJIsSIiiU KOJUIOM/A C MOJOXKHUTEIILHO 3apsHKEHHOM YacTUIIeH
JIOJDKCH ObITh HAUMEHBIIIAM?

1)  xmopung Kanus

2)  cyabdar Kamus

3) oprodochar Kamus

Muiesia 30711 IMEET CTPOCHHE: {[Fe(OH)s]m n Fe** -(3n —x) CI"} x CI-

KaKOM AJIEKTPOJIUT UTPAET POJib MOHHOTO cTabuiu3aTopa?

1)  xmopun xenesa (111)

2) Boma

3)  THUAPOKCHI Kaus

IIpu B3aumoneiictBuu 20 ma 0,001H nutpata cBunua (1) ¢ 10 man 0,02H cynbdara xamus
oOpasyetcs 301b cynbdarta ceunua (I). K kakomy 31ekTpony AOIKHBI TepeMeIaThCsl YaCTUIIbI
JMCTIEpCHOM (a3bl MpH 31eKTposH3e?

1)  HaxoAsATCS B COCTOSHHU THHAMHUYECKOTO PABHOBECHUS

2) K Karoay

3) xaHomy

B nBe k051661 HanuTo 1o 50 MIT 3051 TUAPOKCUAA Kene3a. J{ist Toro 4ToObl BEI3BaTh KOATYISAILUIO
307151 TOTpeboBanock J00aBUTh: B epByto — 5,3 M 1 H pactBopa xnopuna kanus; B 1pyryto — 18,7
mi 0,001H pactBopa ocara Hatpus. BeruucinTe nopor Koarymsiuu KakJ0ro JIeKTPOJIUTA.



OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE MpouecCChI

B Tectax mo teme «OKHUCIUTENHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4EeTBEPTOE U MMATOE 3aMaHus orleHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe U BOChbMOE — B 2
Oayua, a neBsitoe — B 2,5 0asios.

Tect Ne 1
1. OkucauTeNb — 3TO aTOM, MOJIEKYJla MJIM UOH, KOTOPBIH ...

1) yBeNMYMBACT CBOKO CTCIICHb OKHCIICHHUSI
2) TPUHHMAET JJICKTPOHBI
3) oTaaeT CBOM AIEKTPOHBI
2. IIporiecc BOCCTaHOBIICHHSI IMEET MECTO B CITydae, KOT/Aa ...

1) HeWTpalbHBIC ATOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi/]] HIOHA YMEHBIIACTCS
3) oTpHIaTENbHBIN 3apsi HOHA YBEITUIHBACTCS
. I3 mpencraBneHHbIX HIKe peakunii K OBP nucnponoprnnoHupoBaHys IPUHAUIEKHT ...

1) S+ 2HNO3 = H2S04 + 2NO
2) 2H202 = 2H,0 + O3
3) Mg+ S=MgS
4. K BOCCTaHOBHTEJSIM OTHOCATCS ...
1)  meramisl, BOJOPO, YIIIEPOT
2)  aKTHBHbBIC HEMETAJLIbI
3)  DIEeMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPHOANICCKON CHCTEMBI
5. CreneHn OKUCIICHHSI KUCIOPO/a a) B BOJIe M 0) B TIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;6)-1

[98)

6. [lepmanranar kanus B OBP, mporekaronux B KUCI0# cpefie, BOCCTAaHABIMBACTCS IO ...
1)  karmona Mn?*
2)  manrasat-moHa MnO4>—
3)  oxcmma mapranmna (1) MnO
7. B peakmun, nporekaromieir mo cxeme Cr.Sz + KNOs; > KoCrOs + KzSOs + NO okucienuro
MIOJIBEPraroTCs CICTYIOUINE SIEMEHTHI ...
1) asoru cepa
2)  cepa u XpoM
3)  XpoM H a30T
8. Cymma k03(h(UIIMEHTOB B pEakIlvy, IPUBEACHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 duruentor B peakiurn KMnOs + HCloun, = ... paBHa

1) 30 2) 26 3) 35

BHCKTPOXI/IMI/I‘ICCKI/IE CHCTEMBI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/IquKI/Ie CUCTCMBD». IICPBOC, BTOPOC U MATOC 3adaHUA
OLICHUBAIOTCs B 1 63.J'IJ'I; TPETHEC U YCTBCPTOC 3aJaHUA— B 1,5 63.1'[.1'[3; mecToC U CEABbMOC — B 2 Oamna.

Tect Nel
1. DnexTpoaHBIN MOTEHIMA ONPEICISIOT 10 YPAaBHEHHIO ...
1) Hepucra



2) Menneneesa-Kianeiipona
3) BosbumMana
4) Appenuyca
2. Paccuwmraiite DJIC ransBanudeckoro sinementa Mg|MgSO4||CuSO4Cu mpu cranmapTHBIX
YCIOBHAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoaykTsl 00pa3yroTcs Ha KaToJe MPH AIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHCI0Ta
4) KHCI0pOJT
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHH dJICKTPOJIHM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TNPHBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUl  MPOTEKAaeT

CaMOTIPOM3BOJIBHO B MPSAMOM HAIPaBICHUN?
1). FeSOs + Cu —...

2) CuSOs + Fe —...
3) CuSOs+Na —...
4) HCI+ Cu—...

6. Bpluucnure Mmaccy IMHKA, MOJYYEHHOTO NpU AJIEKTpOJIM3e Cynb(ara LHMHKA, KOTOPBIN
npoBouiu B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXeMbl JJIEKTPOAHBIX TIPOIECCOB M MOJIEKYJISPHOE YypaBHEHHE pPEaKIIHH,
MPOTEKAIOIIEH MpPU AIICKTPOXUMHUYECKOW KOppO3uH ranbBaHomapsl ZNMg B CEpHOKHCIION
cpene. B otBere ykaxute cymmy K03(pPUIIMEHTOB B MOJIEKYISPHOM YpaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BueayqutopHas camocrosATesnpbHasg paboTa OOYUYAIOIIMXCSA OCYIIECTBISETCS B BHJE
U3yUYeHHs JIUTEepaTyphl MO COOTBETCTBYIOLIEMY pa3lielly ¢ NpopaboTKoM MaTepuana; opopMIIEHUS
OTYETOB IO JJAOOPATOPHBIM pabOTaM U BBINOJHEHUS JOMAIIHUX 3aJJaHUH.

BapuaHThI TeMaTHYeCKHX AOMAINHUX 3aJaHHUI Isi BHEAY/ITUTOPHOU caMOCTOSITEILHOI PadoTh

CTYACHTOB IO TEMaM

JlomamHee 3agapue No 1

o TeMe «XuMHYecKasi TEePMOAMHAMHUKA»

B nomamHem 3ananuu mo teMe « XuMU4ecKasi TEpPMOJIUHAMIKA»: TIepBast 3a/la4ua OIICHUBAETCS B
2,5 6amna; Bropas — B 1,5 6amna; Tpeths — B 1 6am.



3agauga Nel

Jns peakuuu CH4 ) + CO2 ) = 2 CO ) + 2 Hz () onpenennte BO3MOXKHOE HaIpaBJICHUE
CaMOIPOU3BOILHOTO TeUEHHUs PEaKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu  Temmeparype T = 927 °C,
€CITU TETIOBOM A(PEKT peakiuu A0 3aJaHHOH TeMIIepaTypbl HE U3MEHUTCSA. YKaXKHUTE: a) BhIACIACTCS
WIM TOTJOLIaeTcsd DHEPrusi B XOJ€ peakuuy; O) MPUYMHY HANJAEHHOTO W3MEHEHMsI SHTPOIIHU.
Paccunraiite TeMiiepaTypy Hadajga peaKLuu.

3agaua No2

Boeruucnure remwmoBoit  addext peakuuu: CaCy ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (1), onib3ysch
CTaHJIAPTHBIMHU TETUIOTAMH 00pa30BaHUs pearupyrommx BemecTB. CKOJIbKO TEIUIOTHI BBIICIUTCS WIN
MOTJIOTUTCS Tipu oOpa3oanuu 2,24 1 CoHo?

3amgauga Ne3

[To TepMOXUMHUYECKUM YpaBHEHUSIM paCcCUUTANTE TEMI0BON 3 (HEKT peaKiuu:
Hxpy + COz2¢)=CO () + H2 O). Tepmoxumudeckrie ypaBHEHHUS:

a)Hory +% O2() = H20 (), AH = -241,9 /I x;
06)2COr) +O20r)=2CO2 ), AH =-566,2 x]JIx.

JlomainHee 3aganue Ne 2

no TeMe «XUMHUYecKass KHHETHKA»

B nomamneMm 3amanuu mo teme «XUMHUYECKas KMHETHUKa»: MepBas 3ajaya oleHuBaerca B 1,5
Oanna; BTopas — B 0,5 6amta; TpeThs, yeTBepTas v nsatas — B 1 Ga.

3agaga Nel

Peakuust nmpotekaer no ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (). HavanbHble KOHIIEHTpalUU
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mons/1. Bo ckoiabko pa3 M3MEHUTCS
CKOpOCTh MpsIMOW peakiuu, korna mnpopearupyeT 30% CO? Bo CkonbkO pa3 M3MEHSTCS CKOPOCTH
MPUMOU U 0OpaTHOM peakluu, eclii YBEJIUUUTh JaBJICHUE B CUCTEME B JIBa pa3za?

3agaua No2

IIpu Temneparype 40 °C HexoTopoe KOIMYECTBO BELIECTBA BCTYMAeT B Peakuuio 3a 20MHH.
Paccuwnraiite BpeMsi, Ipu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIHIO IIPH TEMIIEpAType
200 °C, ecnu TemnepatypHblit K03Q(GHUIMEHT CKOPOCTH peakluu paBeH 2. Bo CKOIbKO pa3 M3MEHHTCS
MIPU 3TOM CKOPOCTh peaKuuu?

3agaua Ne3

Haiigute HayanbHble KOHIIEHTPALIUK UCXOAHBIX BEIIECTB M KOHCTAHTY PAaBHOBECUS PEAKITNH:
Fe @ + H20 ) = FeO ) + Hz (), ecim paBHOBECHBIE KOHIIEHTPALMU PEAarupyroNuX BEIIECTB PaBHBI:
[H20]=0,3moumb/11, [H2] = 0,4 Mmomb/m.

3agaua No4



Jns peakumonnoit cucremel: CO ) + H20 () = CO2 (7 + Hz () HavanbHble KOHIEHTPAaLMH
pasusl: [H20] = 0,5 momns/n, [CO] = 0,6 Monb/n1. OnpeaenuTe KOHIICHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecUs paBHa 1,45.

3azmaga NeS
BeipasuTe uepe3 KOHIICHTPALMU PEeareHTOB KOHCTAHThl PABHOBECHUS CIICAYIOIINX PEAKIIHA:
Na@) + 3 Hag = 2 NHsgy, AH = -92,2 kJTx;
CO2r)y +C@) =2 COq), AH = +160,5 /] x;
COw) +H20n) =CO2 (p + Hap), AH =-41,1 x]JIx.

VYkaxuTe HanpaBJIeHUE CMEIIEHNS XMMUYECKOTO PaBHOBECHS ATUX PEAKIHil: a) MPU NOHUKEHUH
TEMIIEpaTypbl, €CIH JaBJIEHHE IOCTOSHHO; O) MpH MOBBIILIEHUH JABJICHUS, €CIM TeMIeparypa
IIOCTOSIHHA.

JlomainHee 3aganue Ne 3

o reme «PacTtBopbn»

B JOMaAIIHEM 3aJaHUN 110 TEMCE «PaCTBOpI)I»I nepBasd, BTOpas, TPETbd U IIATasA 3adadyu
orieHuBaercs B 1 6ayn; yerBepTas u mecras — B 0,5 Ganna.

3agadga Nel

B xakom o6weme Bobl cieayer pactBoputh 1351 SNCly mis monydenus 3M pactBopa xiopuaa
osioBa (Il) ¢ mnotHoCTRIO P = 1,405 r/™Mn?

PaccunraiiTe: a) MaccoByl0 J0JII0O BEIIECTBA B pPacTBOpE; ©O) MOJSPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; T) THTP; 1) MOJIbHYIO JOJIIO BEIIECTBA B PACTBOPE.

Sagada No2

3aKOHYUTE MOJICKYJSIPHBIE ¥ HAIUMIIUTE COKPAICHHBIC WMOHHBIE YPAaBHEHHS pPEaKIHUM
B3aUMOJICHCTBHUS CIACAYIONINX BEIIECTB:

HBr + NaOH —

AgNOs + H.S —

MgCl; + KOH —

CaF, + HCl—

Sb(OH); + H2SO; —

Sb(OH); + NaOH —

3agaya Ne3

CocraBbTe MO 1Ba MOJIEKYJISIPHBIX YPABHEHUS PEAKIIUN K CIIEYIOIIUM HOHHBIM:

Ba?* + CrO4+ — BaCrOq;



NHs* + OH — NHiOH;

ZnS + 2H"— Zn** +H,S

3azagya Ne4
Boruncnute pH 0,05M pactBopa cepHOM KUCTIOTHI.

3agauga Nes

Kakue u3 cnenyromux coseit mogasepratores rugpoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
HMOHHBIE U MOJIEKYJSIpHbIE YpaBHEHUS THIPOJIM3a COOTBETCTBYOIUX coliel. Kakoe 3nauenune pH (<
Win> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3agauga Neb

Haiinqure npoussenenue pactBopumoctu PhCly, ecin B 200 Mt Bojsl pactBopsiercst 2,17 T 3T0TO
COEIMHEHMUS.

Jlomaiuee 3aganue Ne 4

no TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE nmpoueccon»

B nomantaem 3aanuu o teMe «OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIE ITPOIIECCHI»: TIEpBas 3a1a4a
onieHuBaercs B 1,5 6ata; BTopas — B 2,5 6aia; Tpeths — B 1 Gai.

Sagadga Nel

[TonGepure KOXPIUIMEHTHI B YpaBHEHHUSAX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.
VYKaxuTe TUI KOKIOW PEaKIuu.

Paccuuraiite QJICKTPOABMIXKYHIYIO CHIIY MW OINPCACITIUTE HaIpPaBJICHUC CaMOIIPOMU3BOJIBHOI'O
IIPOTCKAHUA nepBoﬁ p€akuuun 1810)5 CTaHAAPTHBIX YCIIOBHUAX, HCIIOJIb3Ys 3HAa4YCHUA
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX ITOTCHIIMAJIOB:

HJ + H3POs — J, + HsPOs + H0

HNO, — HNOs + NO + H20

H[AuCl;] + H20, + NaOH — Au +NaCl +02 + H20
NHsReOs +H, — Re + NHs + H20

KBrO —» Oz + KBr

3agaua Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI:
KMnOs + NaNO2 + H0—

NaCrO, + H2O0> + NaOH —

Bi(OH)s + Nax$0s+ NaOH —



BiZOB + C —
Mg + HNOs (pass) —
3agaua Ne3

Jausl nBe oxucaurenbHO-BoccTaHoBuTenbHbIe mapel: KNOz, KNOsz; u Pb(NOs)2, PbOo.
[Tonp3ysick TaOmUIEH CTaHAAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX ITOTCHIIMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHON peakunu B ykazaHHoi cpexe (HNOgz). Paccumraiite 3HaueHue
BIEKTPOJABHKYIIEH CHIIbI PEAKIUH.

JlomalnHee 3aganue Ne 5

o TeMe «3.11eKTp0ngnqec1me CHUCTEMbI»

B nmomarraeM 3aiaHuu 10 TeMe «DJIEKTPOXUMUYECKIE CHCTEMBI»: TTepBasi 3a7a4a OICHHBACTCS B
1 6amt; BTOpas — B 1,5 Ganna; Tpeths — B 2,5 Oasia.

3amaua Nel

CocraBbTe DIEKTPOHHO-MOHHBIE YPAaBHEHHS DIIEKTPOIHBIX IPOIECCOB M MOJEKYISAPHOE
ypaBHEHHE TOKOOOpA3ylomel peakiuu, MPOTEKAIoNe Mpu paboTe TalbBaHUYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NO3)a/Al. Paccuuraiite DJIC (E) raipBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsAB MOTeHIMAN aHOAA PAaBHBIM CTaHAAPTHOMY 3HAYEHHIO, PAcCCUUTANTE KOHIICHTPAIHIO
KaTHOHOB METaJlJIa B KATOJHOM pacTBope, Ipu KoTopoit DJ]C raabBaHUYECKOTO 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

Sagadga No2

[IpuBeaute cxembl DBJIEKTPOTHBIX MPOLECCOB M  MOJEKYJISpHbIE YPaBHEHUS PEaKIIHiA,
MPOTEKAIOIINX TPH JIEKTPOXUMHUYECKO# Koppo3un ranbBanonapel  Co/Ni: a) B kucioi cpene; 0) BO
BIIQYKHOM BO3/yXe€.

Omnpenenure yObUIb Macchl aHOJA MPU KOPPO3UM B KHUCIOW cpene 3a 20 MHH, €Clid CKOPOCTh
koppo3uu coctapuia 0,01 r/q.

3agaua Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DSJEKTPOJIHBIX MPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKlUu, TPOUCXOASILIEH MpHU IIEKTPOIIU3E:

a) pacruiasa NaOH;
6) pactBopa CoSOsq,

Bbruncnure (akTHueckoe KOJMYECTBO MeTallla, IMOJIYdeHHOTO Ha KaToJe IpH DIEKTPOJIH3e
Co(NO3)2, ecnu eKTpOIIH3 TPOBOAMIM B TedeHUH | 4. Brixoa Meraiia mo Toky coctaBui 85%.

VKaxXuTe BO3MOKHEIE NpHUYMHBbI YMCHBIICHUA BbIX0OJa METAJIJIa IO CPABHCHUIO C PACUHCTHBIM.
KOHTpOJ’IbHBIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XumMuieckas TCPMOAUHAMHUKA»
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OCHOBBI XUMHUYECKOM TEPMOIMHAMUKU: IOHSITUE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckne napaMeTpsl U PYHKIIMH COCTOSIHUS CUCTEMBI.
Buyrpennss sneprus. Pabota. Temora.
IlepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOJ).
DOHTaANBNUs KaK (GYHKIHMS COCTOSHUS CUCTEMBI. DHTaNbINA 00pa30BaHus BELIECTBA.
TemnoBoit >¢ddexkr xumuueckoit peakiuu. DakTOpbl, BIMAIONIME Ha TEIoBOH 3ddekT
XUMHYECKON PEaAKIUU.
Tepmoxumus. 3akoH ['ecca.
CnencrBus u3 3akoHa ['ecca.
OHTponHs KaK (PyHKIHS COCTOSHHUS CUCTEMBI.
BTopoi1 3ak0H TepMOAMHAMUKHY.
Tperwnii 3aKOH TEPMOANHAMHUKH.
Ouneprus ['ub6ca.
Hanpasnenne caMmonpou3BOJILHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUM.

KOHTpOJIbeIe BOIIPOCHI 110 TEME «XuMHYecKasi KHHETHKA

Xumuaeckasi KUHETHKA. CKOPOCTh XUMHUYECKOW PEAKIIMKM M METOIBI €€ PEryJIMPOBAHHUS.
Brustaue xoHIIEHTpaIuy Ha CKOPOCTh XMMHUYECKOM PeaKIuu (3aKOH JEHCTBYIOIINX Macce).
Brustaue Temmneparypsl Ha CKOpOCTh XuMuuecko peakiuu. [Ipasmno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHunyca.

DHeprus akTUBaLMKU. Y paBHEHHE AppeHHnyca.

Teopus nepexoTHOTO KOMIIEKCA. DHEpreTHYecKas JuarpaMmma.

Kpuas Maxkcsenna — bonbimana. HepreTudeckuii 6apsep.

Karanutnueckue cucremsl.

Brnusinue karanuszaTtopa Ha CKOPOCTh XUMHUUYECKON pEaKIIUu.

['oMOreHHBII ¥ TeTepOreHHbI KaTalus.

KonebaTenpHbie peakium.

Xumuaeckoe paBHoBecue. OOpaTUMBbIE M HEOOPATUMBIEC PEAKIIHH.

KoncTanTa XuMHUY€CKOrO paBHOBECHSL.

Cwmemenue xumudeckoro pasaosecust. [Ipunnun Jle—Illarenbe.

BiusiHue koHUEHTpaluu, 1aBJIeHNs U TEMIIEpaTyphl.

@daz3oBbIE€ PABHOBECHSL.

@dazoBble AUarpaMMsbl Ui OJHOKOMIIOHEHTHBIX CHCTEM.

KonTpoabHbie Bonpochl o Teme «PacTBopbn»

[Tonsitue pactBopa. PactBopumocTs BemiectBa. PactBopuMocTs rasa.

PactBopbl. CrnocoObl BbIpaKeHHS KOHILEHTPALMU pPacTBOPOB (MaccoBas MAOJsI, MOJISIpHAs
KOHLIEHTpALIMs, MOJISIpHAsi KOHLIEHTPALIUS SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

KonnurarusHsle cBoiicTBa pacTBOpoB. MneansHslii pacTBop.

3akonsl Payns: | (roHomerpuueckuit) u |l (30ynnnockonuueckuii 1 KPUOCKOMTUYECKHI).

Ocmoc. Ocmotrueckoe naBieHue. Cxema 0CMOMETpa.

KucnotHo-ocHOBHBIE B3aMMOJICHCTBHSI BEIIIECTB.

HNonnas teopust KUCIOT U OCHOBaHHH AppeHuyca. OCHOBHbBIE TOHATHS U TOJOXEHHUS] TEOPUU
Appennyca.

Juccouumaiusi KHUCIOT, OCHOBAHWN W COJIe C TOYKM 3pEHUsT MOHHOU Teopuu AppeHuyca
(mpumepsl).

Crenens auccormanuu. CUIBHBIC U CIA0BIE AIEKTPOJIUTHI.

Jlucconumarus cinadbix 3JeKTpoIuToB. KOHCTaHTa AHCCOIUAII.

3akoH pazbasienust OcTBanbaa.

Peakunu noOHHOTO OOMEHa MEX/Iy AJIEKTPOJIUTaMU (Ha TIpUMeEpe peakiuii 00pazoBaHus ciaboro
AIIEKTPOJINTA, OCAJKA U Ta3a).
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IIpousBenenne pacTBOPUMOCTH.

HNoHnHoe npousseneHue Boasl. BoqopoaHbIi U THAPOKCUIIBHBIN IOKA3aTENH.
I'maponus costeld. TUIBI TUAPOIN3A COJIEH.

KosmuecTBeHHBIE XapaKTEpUCTUKU MIPOLECCa THAPOIIH3A.

@DaxTOpBI, BAUAIOIME HA IPOLECC TUAPOIIN3A.

KOHTpOJILHbIe BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMBI»

I'eTeporennsie cMecH. /ucnepcHple CUCTEMBI.
HucnepcHocts. Kimaccudukannu 1ucrnepcHbIX CUCTEM.
Kommouaneie pactBopsl. JInoduisabie U TMOPOOHBIE KOJUTOWIEI.
CriocoOpl MOTy4eHHS KOJUIOUTHBIX PACTBOPOB.

CrtpoeHnune KOJUIOUHBIX YaCTHII.

[IpaBuno ®asuca — [Ieckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cCUCTeM. CTaOUIN3aTOPBHI.
Koarymsiuust muopunbHbIX U 1M0(OOHBIX KOJIOUIOB.
CenuMeHTaMA KOJUIOUIOB.

Koarynsiuust KoJJIOuIHBIX pacTBOPOB 3IEKTPOIUTAMHU.
[TpaBuno Hlyneue — [Napau. Koarynupytomas crmocoOHOCTb.
Onruyeckrue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DJIEKTPUYECKHE CBOMCTBA KOJIJIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpochl 10 TeMe «OKHUCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OcHOBHBIE TIOHATHS TEOPUU OKUCITUTEITHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIMTEIBHO-BOCCTAHOBUTEIBHEIC CBOMICTBA BEIICCTB.

Baxkueiime oKUCIUTEIIN U BOCCTAHOBHUTEIIH.

TuIbI OKMCIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIUHN (TTPUMEDPHI).
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN ITOTEHIIHA.

VYpaBuenue Hepncra.

CocraBlieHHE OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

HamnpaBnenue oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH.

KoHTposbHbIe BONPOCHI 10 TeMe «JIeKTPOXUMHYECKHE CHCTEMbD»

3J'IeKTpOXI/IMI/I‘ICCKI/IC CHCTCMBI. KJ'IaCCI/I(bI/IKaI_II/ISI QJICKTPOXUMHNYCCKHX ITPOUCCCOB.

DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLIUE HA TPAHULIE Pa3/iea «METAILI — PACTBOP».
lanpBanmyeckmii anemenT Januais — Sxoowu.

DNEKTPOABUKYIIAsl CUJIA TAJIbBAHUYECKOTO JIEMEHTA.

N3mepenne 5>IeKTpOAHBIX IOTEHUMANIOB. Psa  CTaHAAPTHBIX JJIEKTPOJHBIX IMOTCHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUN C MX TOJIOKEHUEM B PsAly HAIPSKEHUN.

VYpasuenue HepHcra.

DNEeKTpON3 pacIIaBoB U pacTBOpPOB. KaTtoaHble M aHOIHBIE IPOLIECCHI.

O0benuHeHHsbIH 3akoH @apanes. Beixo o Toky.

Koppo3sus metamnos. Kiaccudukanus KOppo3HOHHBIX IPOLIECCOB.

XuMHueckass KOppo3usi.

ONeKTpOXUMHUECKass KOppo3Hs. AHOJAHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTEIIA.

ITpumepsl KOPpO3uH B KUCIIOH cpesie 1 aTMoc(hepHOil KOPPO3HH.

CkopocTb KOppo3uH.

3amura METAJIJIOB OT KOPPO3HH.



15. 3amuTHBIEC HOKPBITHSL.

16. DAEKTPOXMMHYECKUE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAILIOB.
17. Xumudeckue MCTOUHUKH TOKA. [ 'abBaHMUECKHI SJIEMEHT.

18. Xumuueckue HCTOUHUKHU TOKA. AKKYMYJISTOPBHI.

19. XuMuuyecKHhe UCTOYHUKHU TOKA. TOILUIMBHBIE DJIEMEHTHIL.
MMPUJIOXKXEHUE 2

7. OuleHOYHbIE cpeacrea AJisi MpoBEACHUSA l'lpOMe)KyTO'lHOﬁ arreCcranmmu

[IpomexxyTouHass  aTTecTaldsi HMMEET  LEIbI0  ONPEACIHTh  CTENEHb  JOCTHKEHUSA
3aIlUIAHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHUS 110 JUCIUILINHE 332 OTIPEICICHHBIN epuo] 00ydeHusI.

a) HHaHpreMble Pe3yJdbTaThbl Oﬁy‘{eﬂl’lﬂ H OHCHOYHBIC CpeacTBa IJsl IIPOBECACHUSA
l'[pOMe)KyTO‘IHOﬁ arrecranmm:
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VYK -1: Cnoco6eH oCymecTBIsITh KpUTUYECKUN aHAIN3 TTPOOJIEMHBIX CUTYAIMil HA OCHOBE CUCTEMHOT'0 10JIX0/1a, BHIpadaThIBaTh CTPATETHIO IEHCTBUM

VYK-1.1: AHanmu3upyeT npoOIeMHYO Ilpumepnuvle npakmuyeckue 3a0aHUA
CUTYALIMIO KaK CUCTEMY, BBIABIISS €€ 1. Onpenenvre TepMOAMHAMUYECKYIO BO3MOXKHOCTD IpoTekanus peakiun CaOx) + 2 Cu) =
cocTasisitolue u csizu Mmexxay HuMu | = CaCs ) + COr), AHr = 460 x/1x npu crangapTHBIX ycioBusX. Paccunraiite TemnepaTypy Hadaa

peakiuu, ecmu  S(Ca0)=38 Jlx/momb-K; S(C)=6 JIx/monb-K; S(CaCz)= 70 Ix/Mons K;
S(CO)=197 Ix/moinb-K.

2. TomoreHHast peakuusi mpoTekaer mo ypaBHeHmtoo Hz ¢ + I 7 = 2 Hly). Havampnas
KOHIIEHTpamwms Bojopoda 2,1 Momnw/n, moma 1,5 monp/n. Bo CkombKO pa3 M3MEHUTCS CKOPOCTH
peaknuu, Kornaa nmpopearupyet 30% Bomopoaa?

3. B 2 n pactBOopa ruapokcua kanbiws conepxurcs 478,8 r Ca(OH),. [TmotHOCTS pacTBopa 1,14
r/mi. PaccuuraiiTe ciemyromue KoHIEHTparuu noimydauBiierocss pactBopa: o(Ca(OH)z2); Cwm; Cox;
Cm; N(Ca(OH)2) u N (H20); T.

4. Onpenenute NPOAYKTHI pPEAaKIHH B CIEAYIOIIMUX B3auMojeicTBusx. Hamumwure ux B
MOJICKYJISIPHON W MOHHOU (popmax:
Al(OH)3z + NaOH —, Ko,CO3 + H2SO4 —, H2S + KOH —.

5. Hamucatb MOHHBIE U MOJIEKYJISIpHBIC YpaBHEHUS peakiuid ruapoausa coyeid: KaPOs; NaxSOs;
ZnCl.

6. CocTaBpTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH:
K2Cr07 + FeSO4 + H2SOs4 — , KMnOg4 + NapSO3 + H2O —.

7. Hamucatb 51eKTpOHHBIE YypaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOU
ToKOoOOpa3yroeil peakiuu, BbIYHcIuTh DJ[C raapBaHUYECKOrO 3JIEMEHTA, €CIM KOHUEHTpPaluu
MOHOB MeTaJuIoB pasHsl: [ALF*]=0,001 mons/1, [C0**]=0,1 Mons/m.

YK-1.2: Kputnuecku orieHUBaeT HaIC)KHOCTh Ilepeuens meopemuueckux 60npocos:

UCTOYHUKOB HH(popMaImu, paboTaeT
C IPOTHUBOPEUYMBOM HHPOpMALIUCH 13
pa3HbIX MCTOYHUKOB, ONpEAEseT
poOeITBI B nHdopmaIumu,
HEOO0X0IMMOM JUTSt perieHus
poOIeMHOM CUTYallUH, u
IPOCKTUPYET TMPOIECChl MO  UX

1. OCHOBBI XMMMYECKOM TEPMOJAMHAMUKHU: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphI
cUCTeMBl, GYHKIUU COCTOSHUS cucTeMbl. [IepBblil 3aKOH TEpMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX MPOLECCOB.

OHranbnus. 3aKoH ['ecca U ciencTBUS U3 HETO.

OHtponus. YpasHeHue bonbimana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKH.

Oneprus ['n06ca. HanpapieHuss XMMHUYECKUX IPOLIECCOB.

XnMuueckass KuHeTHKa. CKOpOCTh XMMHUYeCKOW peakiuu. CpefHsisi 1 UCTUHHAs CKOPOCTH

oML
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YCTPaHEHUIO

pCaKknuu. Kunernueckas KpuBasl.

7. CKopoCTh peakiiu U METObI €€ PeryJIupoBaHUs.

8. Bnusinue Temnepatypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'odda.

9. DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.

10. KartanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaJIn3.

11. KaranusaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ eTepOreHHbIN KaTanus.

12. Xumudeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

13. Cwmemenne xumuueckoro paBHosecus. [Ipunmun Jle [larense.

14. PactBopbl. CriocoObI BeIpa)K€HUSI KOHIICHTPALIUUA PACTBOPOB.

15. PacTtBopsI 25ekTposuToB. CTENEHh M KOHCTAHTA AJIEKTPOJIUTAYECKON AUCCOIMAlMH. 3aKOH
pasz6asnenust OcTBanbaA.

16. Juccouunanus KUCIOT, OCHOBaHM, cosieil. AM(OTEpHbIE ATEKTPOIUTHI.

17. PactBopumocts. IlpousBeneHue pacTBOpUMOCTU. YciioBHE OOpa3oBaHUS M PacTBOPEHUS
OCaJIKOB.

18. Huccommanus Boasl. MoHHOE pou3BeaeHue Boibl. pH.

19. ['uaponm3 coneit. CTenenb U KOHCTaHTa THAPOJIN3a.

20. Hucnepcusie cucremsl. Kiaccudukanus. Jlnopunpabie u 110¢POOHBIE KOJUTOUIBI.

21. CrtpoeHne KOJUTOUIHBIX YaCTHII.

22. Koarynsius KoJUTIOMAHBIX pacTBOPOB.

23. OKHUCANTENEHO-BOCCTAHOBUTEIbHBIE CBOIiCTBa BEIIECTB. Knaccuduxanus
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapanes. DIEeKTPOAHBIN MOTEHIUAI.

25. INanpBanmveckuii s5memMeHT Jdanusisa SAxkoou.

26. DNEKTPOXUMHUYECKHUE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [IpuMeHeHune 3meKTpoaunsa.

217. DOnexTponaun3. AHOTHBIA M KaTOJHBIA MPOIECCHl MPHU IEKTPOIU3e pacTBOpoB. [Ipumenenue
ANEKTPOJIN3A.

28. Kopposus. Bunsl koppo3uu. CriocoObl 3alIUThl METAIOB OT KOPPO3HH.

Ilpumepnvle npakmuueckue 3a0anus

1. s peakunu CHg )y + CO2 () =2 CO ) + 2 Hz () onipeaenuTe BO3MOXKHOE HANpaBJICHUE
CaMOTPOU3BOIHOTO TeYEHHs PEaKIMK IPH CTAHIAPTHBIX YCIOBUAX U npu  Temmneparype T =927°C,
eclu TeroBod H(@eKkT peakuuu 10 3aJaHHONW TeMmepaTypbl HE M3MEHHUTCsS. YKaKuTe: a)
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BBIJICJIICTCS. WM TIOTJIONIAETCS SHEPrus B XOJAE peakiuu;, 0) MpUYUHY HAHJIEHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peaKLuu.

2. Bripa3zurte 4epe3 KOHLEHTpAIMH PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIOMIMX PEaKIUii
N2y + 3 Haoey = 2 NHzp), AH = -92,2 xJ[x. YKakuTe HamnpaBiICHHE CMEIICHHS XUMHUYECKOTO
paBHOBECHS 3TUX PEAKLIUi: a) IPU NOHWKEHUHM TEMIIEPaTyphl, €CIIA AaBICHHE MOCTOSHHO; 0) Mpu
MIOBBIIICHUH JJABJICHUS, €CIIM TEMIIEPaTypa MOCTOSHHA.

3. CKOTBbKO MWITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IMJIOTHOCTHIO 1,84 r/mi
notpedyercst uist npurorosienus 2 i1 0,25M pactBopa?

4. Kakue w3 crnemyrommx cosedd mnoxasepratorcs ruaponusy: NapSiOz. Cu(NOs)z. KBr?
CocraBpTe MOHHBIE M MOJICKYJSIPDHBIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYIONMX coiieil. Kakoe
3HaueHue pH (< unu> 7) UMErOT pacTBOPBI 3TUX COJEH?

5. 3ob rugpoKcHIa MarHus mosydeH myrem cmentuBanus 0,02 1 0,011, pactBopa MgClL u
0,028 1 0,005 . pactBopa NaOH. Omnpenenure 3apsj 9acTUI] TMOJYYSHHOTO 30JI1 W HAIHUIIHATE
bopmyiTy ero MUIIEIUIBI.

6. PaccunTaiiTe 3lEKTPOJABIKYIIYIO CUIY W ONPEACIUTE HAMpPaBJICHUE CaMOIPOU3BOJBHOIO
MPOTEKAHUS peakuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HaYEHUs
OKHCJIUTEIbHO-BOCCTAHOBUTENLHLIX IToTeHuanios H) + H3i:POs — Jo + H3iPOs; + H20.

7. TlpuBegute cXembl 3JIEKTPOIHBIX MPOIECCOB M MOJEKYJISPHbIE YpaBHEHUS peakiui,
MPOTEKAIOIINX TPH 3JIEKTPOXUMHUYCCKON Koppo3un raabBadonapsl  Co/Ni: a) B kucioii cpene; 6) Bo
BJIQXXHOM Bo3ayxe. Omnpenenure yOblIb MacChl aHO/Ia PU KOPPO3UH B KUCIIOH cperie 3a 20 MUH, ecliu
CKopocTh Koppo3uu coctaBmiia 0,01 r/4.

8. CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPaBHEHHS AJIEKTPOJHBIX MPOLIECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHUE PEaKIUu, IPOUCXO el npu anekTpoiuse pactBopa CoSO4 Beruucnure
(akTHUeCKOe KOJIMYECTBO MeTajlia, MojydeHHOro Ha katoae mpu aiekrposuse Co(NOz)z, eciu
ANEKTPOJIU3 TMPOBOAWIM B TeueHMH 1 4. Beixox metamna mo Toky coctaBuin 85%. Ykaxkure
BO3MOKHbIE IIPUYMHBI YMEHBIICHHS BBIX0JIa METAJUIA [0 CPABHEHUIO C PACYECTHBIM.

YK-1.3

Pa3pabatbiBaeT u coaepKaTelbHO
apryMEHTUPYET CTPATETUIO PEIICHHUS
npoOJIEeMHOM CHUTyalli Ha OCHOBE

CHUCTCMHOI'O u
MCKAUCHUIIIMHAPHOT'O noaxoa40B,
CTPOHUT CCHApHUH pcajin3aninn

Ilpumepnsle npakmuyueckue 3a0anusn:

1. OnpenenuTh, ¢ KAKUMU U3 YKa3aHHBIX HIKE BEIIECTB MOXET B3aHMOJICHCTBOBATH PAacTBOP
TUAPOKCUAA Kanus: HonoBojoponaHas kuciora, xmopun meau (1), oxeun yrmepoma (1V), oxcua
ceunna (ll), ruapokcun amoMuHus, THAPOKCHA amMMoHusA. CocTaBbTe€ YpaBHEHHS BO3MOKHBIX
peaxIuii B MOJIEKYISPHOU U MOHHO-MOJIEKYISIpHON (hopMax.

2. Omnpenenure BO3MOXKHOCTh BOCCTAHOBJICHHMS OKcuaa jxeneza Fe30s; yriepomom mpu
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CTpaTreruud, OIIpCaACiisasd BO3MOXKXHBIC

pUCKM MW Opemjaras IyTu
YCTpaHEHHUs

ux

CTaHIapTHHIX ycnoBusx, u temreparype 1100 K. Peakius BoccranoBnenns FesOs: FesOau) +4C
= = 3Few) +4CO

3. TemnepaTypHbIii K03 (HUITUEHT peakuu paBeH 2,5. Kak u3MEHHUTCS CKOPOCTh peakiuu: a) Ipu
noBbllIeHUH Temnepatypsl oT 60 1o 100°C; 6) npu oxyaXIeHUH peakuMoHHOM cmecu oT 50 110
30°C?

4. Inst obparumoii peakuu Fe3Ouyk) + Hary = 3FeOw) + HoO3amummmre BeipaykeHUe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpemioxute cnocoObl yBeIWYeHHs] KOHLEHTPALUU MPOYKTOB
peaxiuu.

5. Ilpm mnpokanuBaHMM METAJUIMYECKOTO THUTaHAa oOpasyercss Oesblii HOpOILIOK, KOTOPBIN
pacTBopsieTCss B KOHIIGHTPUPOBAHHOW CEpHOM KHCIOTE U CIUIABJsIeTcs COo Ienoubto. Yto
MpescTaBiIseT co0oii 3To coenuHenne? HanummTe ypaBHeHNs BCeX YKa3aHHBIX PeaKIuil.

6. CKOTBbKO MHWJUTUIHTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI € IUIOTHOCTHIO 1,84 T/mMi
notpebyetcs 11 npurotoBienus 2 i1 0,25M pactopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BBIACIATCS mnpu npoxoxaeHun 48250 Ki
aeKTpuUecTBa 4epe3 pactBop xmopuaa mapranma (I1)? CocraBpTe cxemy 3JIEKTpOJH3a 3TOTO
pacTtBopa.

8. AMoMHMHHI cKiIeTad ¢ Meapto. Kakoit u3 MeTaiioB OyJeT KOppOAUpPOBaTh B CpPe/ie CEPHOM
KHUCIIOTHI B aTMOc(depe BiaxHOro Bo3ayxa? CocTaBbTE CXEMBI JJICKTPOXUMUYECKON KOPPO3HH.

9. IIpoBecTr aHAIM3 BIMSHUSA KOHIIEHTPALIMM HA CKOPOCTh XUMHUUECKON peakinu
Na>S;03 + H2SOs4 = S + SO2 + NaxSOs + H2O mo skcriepuMeHTanbHbIM JaHHBIM. [IpoBectn
00paboTKy MOJIy4EHHBIX TAHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUH.
Pe3ynbTarhl ONTOB MPECTaBUTH B BHIE TAOIHUIIHI 1.

Tabnuna 1
Howmep O6beM, M Konuentpanus Bpewms Ckopoctb
OIbITA NaxS,03 H20 H2SO4 NazS203, 10?2 | mosiBnenus | peakrmu, 102,
MOJIb/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
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[To nanubM Tabnuubl 1 mocTpouTh rpaduK 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHLEHTpaLuu
THOCYJb(aTa HATpUs, OTIOXKHUB Ha ocu adbcuucc koHneHtpamuoo NaxS;0s, a Ha ocu opauHAT —
CKOPOCTbH PEAKIUH.

Craenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAaKIUHU OT KOHIIEHTPAIMH THOCYIb(ara HaTpusl.




6) HOpHI[OR NMpoOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1NoKa3aTe/im 1 KpUTEPpUH
OICHUBaAHUA:

IIpomexyrounass arrecrauus IO AWCHUIUIMHE «XHMHSA» BKIHOYAET TEOPETUYECKUE
BOIIPOCHI, MTO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00yJarOIIMMHKCS 3HAHUM, U IPAKTUUECKUE
3aJJaHNs, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHI U BIaICHUH, TPOBOIUTCA B popme
JK3aMEHa.

DK3aMeH MO0 JaHHOHW MUCHMIUIMHE MPOBOJUTCA B YCTHOH (hOpMeE MO 3K3aMEHAITMOHHBIM
ouneram, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCAa U OJHO IMPAKTUUYECKOE
3a/laHue.

Iloxkazamenu u Kpumepuu OueHueanusl IK3amena:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOy4arouiuiicss J€MOHCTPUPYET BBICOKUN YPOBEHB
C(OPMHPOBAHHOCTU KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIIIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET NPAKTHUYECKHE 3aJaHUs, CBOOOJHO OIEpUpPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydJaromIMiics JEMOHCTPUPYET CpPEIHUM YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTECHIIMI: OCHOBHBIC 3HAHUS, YMCHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUICCKUX OTIePAIIHX, IEPEHOCEe
3HaHUH U yMEHUI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJIbHBIX MEPONPUSATHI JTOMYCKAIOTCS
OIIMOKH, TPOSIBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHW, HABBIKOB, OOYUYaIONIMIACS
UCTIBITHIBACT 3HAYMTEIBHBIC 3aTPYIHCHUS NPU OTNICPUPOBAHMM 3HAHUSMHU U YMEHUSMHU TPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLICHKY «HEeYyJ0BJeTBOPHUTEJbLHO» (2 Oaa) — oOydyaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6o1ee 20% TeopeTUUecKOro MaTepuaa, J0MycKaeT CylleCTBEHHbIEC OIIMOKH, HE MOKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUs IPOCTHIX 3a/1a4.

— Ha OOCHKY «HE€YAOBJIECTBOPUTEIbHO» (1 6ann) — 06yqa}01u1/n71c;1 HC MOXKCT II0Ka3aTb 3HAHUA Ha
YPOBHEC BOCIIPOU3BCACHUA U 00BACHEHUS PIH(l)OpMaI_II/II/I, HC MOKCT IIOKAa3aTb MHTCIJICKTYAJIbHBIC
HaBBIKU PCIICHUSA IIPOCTHIX 3aaa4.
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