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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, 00CyxieHa 1 o100peHa s peanusaruu 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, o0cyKaeHa 1 o00peHa ajs peanmsaiuu 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 3JIEMEHTOB «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
COINPOBOXKIAETCS 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.

CamocrosiTensHas paboTa oOydaromMXCs BKJIIOYAET B ceOs camble pazHOOOpa3HbIC
(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. Komsima, JI. T'. Xumus : yuebnoe nocodue / JI. I'. Konsna, JI. T'. Tapactok ; 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.

1

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: 14.02.2021). - MakpooObekT. - TEKCT . PIEKTPOHHBIN. -
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 : 3JIeKTPOHHBIN. -
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 BCceX HAIPaBJICHUI TOJrOTOBKH U CrieluaibHocTeil Bcex 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; Marautoropckuii 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.
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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

ONeKTPOHHEIE pecyperl bnbmioTexn MITY https://magtu.informsystema.ru/Marc.html?locale=ru

um. I'.U. Hocosa

Poccuiickas T'ocymapcTBeHHass Oubnmoreka.

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

denepanbHOe TOCYIapPCTBEHHOE OOHKETHOE
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ITouckoBass cucrema Axagemus Google
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undopmanuronno-ananmuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYIHOTO ITUTHPOBAHUS

DnekTpoHHas 0aza MEPUOTUYCCKUX H3JIaHUN

East View Information Services, OO0O https: //dlib.eastview.com/

9 MaTepua/ibHO-TeXHHYECKOE o0ecnevYeHne TUCIUIIINHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC obecnieueHue JUCHUITIINHBI BKIIFOYACT:
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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. TlomemeHnust Ui CaMOCTOSITEIBHON pabOThl OOy4aromuXcs W MPOMEKYTOUHOM
aTTecTaluu.

OcHarnienne ayautopun: IlepconanbHbie KomnbroTepsl ¢ maketom MS Office, BeixogoMm B
WHTepHeT W ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00PAa30BATENbHYIO CpEdy
YHHUBEPCHTETA

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

Ocnamenue aynutopuun: Crennaxu, celdbl A XpaHEeHUS yueOHOro oOOpyaoBaHUS.
NHCcTpyMeHTHI 171 peMOHTA JIa00PaTOPHOTO 000PYI0BAHUSI.



IMPUJIOKEHME 1

6. YueOHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocTosiTenbHas pabora oOydaromMxcs IOApas3JessieTcs Ha ayJUuTOPHYI0, KOTopas
IMPOHUCXOJUT KaK BO BpPEMsA J'Ia60paTOpHI>IX 33H$ITI/II71, TaK W Ha IUJIAHOBBIX KOHCYJIbTAllMAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJATOTOBKH CTYJIEHTAMH OTYETOB IO J1a0OpaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUS JOMAIIIHUX BaﬂaHHﬁ.

AynutopHas caMocToATelIbHas paboTa OOyd4aroIIMXCsl IPEANoJiaraeT MpPOXO0KJIECHUE
TECTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIIINHEL. TecThl BKIIIOYAIOT TCOPCTUYCCKUEC U MMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPeOYIOT TIIyOOKOTO0 TOHHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
MIOCTPOEHBI €IMHOOOpPAa3HO: K KaXJAOMy BOIIPOCY Ipeajaraercss 4eTblpe BapHaHTa OTBETOB, CPEeau
KOTOPBIX OJIMH WM HECKOJBKO TMpaBWiIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBIIETCS IMyTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I)ICTp0. MakcuMmansHOEe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

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

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

Bayrpennsisa sueprus. Pabora. Temora.

[TepBbIii 3aKOH TEPMOJMHAMUKH (BBIBOJT).

DOHTanbNus Kak (GyHKIMS COCTOSIHUS CUCTEMBL. DHTaJIbIUS 00pa30BaHUs BELIECTBA.
TennoBoit 3¢dekr xumuuecko peakiuu. DakTopbl, BIMAIONIME HAa TEIOBOH dAddexT
XUMHUYECKON PEaKIUu.

Tepmoxumus. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DOHTpOMUs KaK GYHKUIUS COCTOSHUS CUCTEMBI.

10. BTopoii 3aKOH TepMOAMHAMUKH.

11. Tpernii 3aKOH TEPMOJTUHAMUKH.

12. Dwneprus ['u60Oca.

13. HanpaBneHue caMOMpPOU3BOILHOTO MPOTEKAHUS XUMHUUECKUX PEaKLUu.

ogkrwhE

© o~

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumnyeckas KuHeTuka. CKOpOCTh XUMHUYECKOM PEAKIIUU U METOJIbI €€ PETryJIUPOBAHHUS.
BnusiHue KOHIIEHTpaluU Ha CKOPOCTh XUMHUYECKON peakLny (3aKOH JAEHCTBYIOIIHUX MacC).
Bnusinue Temneparypsl Ha CKOpOCTh XMMHUeckoi peakiuu. [Ipasuio Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBAaLlUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KoMIUIEKca. JHEpreTUUeCcKas AuarpaMmma.

Kpusas MakcBenna — bosiblimana. DHepreTndyeckuit 6apbep.

Karanutnueckne CUCTEMBI.

BnusiHue xatanuzatopa Ha CKOPOCTb XUMUYECKOU PEAKIIMH.

0. T'oMoreHHbIH U reTeporeHHbIN KaTalus.

11. KoneGaTenbHble peakIum.

12. Xumunueckoe paBHoBecue. OOpaTuMble U HEOOpATUMBIE PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSL.

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

Roo~NooGa~wNE
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Bmusune KOHICHTPpAUX, JaBJICHUA U TCMIICPATYPhL.
@da30BbIEC PABHOBECHSL.
dazoBrIe AuarpaMmbl U1 OJHOKOMIIOHCHTHBIX CUCTCM.

KOHTpOJIBHLIe BOIIPOCHI IO TEME «PaCTBOPLI»

[Tonsatue pactBopa. PactBopumocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CrnocoObl BbIpa)K€HHsS KOHLEHTPALMU pacTBOPOB (MaccoBas Md0Jsl, MOJISIpHAs
KOHLIEHTpAaLKs1, MOJIIpHasi KOHLIEHTPALIMsI SKBUBAJIEHTA, MOJIbHAS J10JIs1, TUTP).

KosnurarusHaele cBolcTBa pacTBOpOB. MneanbHb1 pacTBop.

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

Ocmoc. OcmoTrueckoe napiienne. CxemMa 0cCMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJIEHCTBHUS BEIIECTB.

WNonnas teopust KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHbIE MOHATUS U TOJOXKEHHUS TEOPUU
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 paz0aBieHust OcTBanbiaa.

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

[IpounsBeneHne pacTBOPUMOCTH.

HNonnHoe npousBenenne Boapl. BogopoHbIN U THAPOKCUIIBHBINA MOKA3aTEINH.

IM'maponus coneit. Tunel ruponnsa comen.

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. JInodunbubie u 11o¢poOHbIE KOJUIOUIBI.
CriocoObl MoTyueHus: KOJUIOUIHBIX PACTBOPOB.

CrpoeHune KOJUIOUIHBIX YACTHII.

IIpaBuno ®asnca — [Teckona.

Y CTOMYUBOCTD KOJUIOUAHBIX cucTeM. CTaOUIN3aTOPBIL.
Koarymsiiust nuodunbHbIX U IM0(HOOHBIX KOJIOUIOB.
CenuMeHTanys KOJUIOUIOB.

Koarynsauust KoJutouaHbIX pacTBOPOB IEKTPOIUTAMM.
[IpaBuno Wynsue — [Mapau. Koarynupyromasi ciocoOHOCTb.
OnTryeckre cBOMCTBA KOJUIOUAHBIX PACTBOPOB.
DNEeKTPUYECKHUE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KoHnTpoJibHBIE BOIPOCHI 110 TEMe
«OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIE POLECCHD)

OcHOBHbBIC TTOHITHUS TCOPHUU OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peakunﬁ.
OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BCIICCTB.

Baxueiiline OKUCIUTEIN U BOCCTAHOBUTEIIH.

THIIBI OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKLII/Iﬁ (HpI/IMepH).



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 DnexTpoxuMuueckue cuctemsl. Kinaccuduxaius 3JeKTpoXMMUYECKUX IPOLIECCOB.

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

3.  TanpBaHmueckwii 3neMenT Janusis — SkooOu.

4 DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO AJIEMEHTA.

5. HM3mepeHue »dNEKTPOJHBIX MOTEHUUAIOB. Psii CTaHIApTHBIX 3JEKTPOJHBIX MMOTEHLIHAJIOB.
CBoiicTBa METAJIJIOB B COOTBETCTBUU C MX MOJIOKEHUEM B Psly HAIPSKEHUH.

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 KOpPO3HSL.

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

12. Tlpumepsl KOPPO3UH B KUCIOU Cpeic B aTMOCHEPHOI KOPPO3HH.

13. CkopocTh KOppO3UH.

14. 3ammTa METauIOB OT KOPPO3HUHU.

15. 3amwuTHBIC TOKPHITHSI.

16. DIEeKTPOXUMHUYECKUE CIIOCOOBI 3alUTHI OT KOPPO3UH METAILJIOB.

17. Xumudeckue UCTOUYHUKH TOKA. ['anbBaHUUECKUN AIIEMEHT.

18. Xwumuveckue UCTOYHHUKHU TOKA. AKKYMYIISITOPHI.

19. Xwumuueckue UCTOUYHUKU TOKA. TOTIIMBHBIE 3JIEMEHTHI.

BapuaHTbl TEMATHYECKUX JOMANIHUX 3aaHUH VISl CAMOCTOATEIbHOI PadoThI 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,
€clii TerIoBoi 3(h(deKT peakiuu 10 3aJaHHOW TeMIIepaTypbl He U3MEHHUTCS. YKaXKHUTE: a) BBIACIACTCS
WIM TOTJIONIAeTCS DHEpPrus B XOJ€ peakuuu; O0) MPUYMHY HANAEHHOTO WM3MEHEHHsSI JHTPOIHUU.
Paccuunraiite TeMnepaTypy Hauajga peakuu.

3agaua No2

Beruncnute temnoBoit  addekt peakuuu: CaCy ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (), monb3ysck
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIIEIUTCS WIH
NOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?



3agaua Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANUTE TEIUIOBOM IPPEKT peaKiiu:
Hxoy + CO2@1) =CO () + H2 O). Tepmoxumuuecke ypaBHEHUS:

a)Ho vy +% 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 Oasuta; 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 TpsiMOW peakiuu, koraa mnpopearupyeT 30% CO? Bo ckonbko pa3 M3MEHSTCS 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 BpeMsi, Ipy KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPH TEMIIEpAType
200 °C, ecim TemmepaTypHbIit KO3O(HUIMEHT CKOPOCTH PEAKIHU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
MPU 3TOM CKOPOCTh pEaKLnu?

Sagauga Ne3

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

3agaua Ne4

JUia peakuuonnon cucreMsl: CO ) + H2O ) = CO2 p + Hz (7 HauanbHbIE KOHLIEHTpaLMH
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 KOHIICHTPALMU peareHTOB KOHCTaHThl PABHOBECHUS CIICAYIOIINX PEAKIIHN:
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 peaKI.IHfII a) IIPpU NOHUKCHUN
TCMIICPATYpPhbI, €CJIN HOAaBJICHUC TIOCTOSIHHO, 6) IIpru HOBBIMICHUN JaBJICHHUA, CCJIU TEMIICPATYypa
IIOCTOsSAHHA.



Jlomainee 3aganue Ne 3

Imo TeMe «PaCTBOPBI»

B JOMAaIIHEM 3alaHUMU 110 TEMC ((PaCTBOpBI»: HepBaH, BTOpaH, TpeTbSI n I1ATas 3aJadu
orieHnBaeTcs B 1 6ar; yerBepras u mecras — 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
SKBUBAJIEHTA; B) MOJSUIBHOCTh; T) THTP; 1) MOJIBHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agauga No2

3aKOHYUTE MOJICKYJISIPHBIE ¥ HAIUIIUTE COKPAICHHBICE WOHHBIE YPAaBHEHHS pEaKIUi
B3aWMOJICHCTBUS CIAEAYIONNX 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 cnenyromux couneii moaseprarorcs rugaponu3y: NaxSiOz. Cu(NOs).. KBr? CocraBbre
MOHHBIE M MOJIEKYJISIDHBIE YpaBHEHUs THAPOJIM3a COOTBETCTBYrOIMX coiieil. Kakoe 3Hauenune pH (<
WiIn> 7) UIMEIOT PACTBOPBI STUX COJEH?

3agaua Ne6

Haiinqure npoussenenue pacrBopumoctu PHClz, ecin B 200 Mt Boasl pactBopsiercst 2,17 T 3T0TO
COCJMHEHHUS.



JlomalnHee 3aganue No 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 KOXPPUIMEHTHI B YpPAaBHEHHSX OKHCIHTEIHHO-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 OKUCIUTEIbHO-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 TOKOOOpPAa3yIoIlel peakiuyu, MPOTEKAIIEH MpH paboTe TralbBaHWYECKOTO 3JEMEHTa
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 KATOJITHOM pacTBOpe, npu kotopoit 3/1C rapBaHUYECKOTO 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, IPOUCXOASAIIEH ITPH AIIEKTPOIHU3E:

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 IMPUYUHBI YMCHBIICHHU A BBIXOAa METaJlJIa 110 CPAaBHEHHUIO C paCYCTHBIM.

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

TecTBl BKIIOYAIOT TECOPETHYCCKHUE W IPAKTHYCCKHUE 3adaHHus, OTBCTbI HAa KOTOPLIC Tpe6YIOT
FJIy6OKOFO MNOHUMAaHH HU3YUYCHHOI'0 MaTrepuaa. TecTbl IMOCTPOCHLI C,Z[I/IHOO6pa3HOZ K KaxxJIOMy
BOIIPOCY IpeIaracTcs 4€TbIpC BapruaHTa OTBCTOB, CPCAN KOTOPBIX OJAUH HUJIN HCCKOJIBKO ITPaBUJIbHBIX.
O6pa60TKa PE3YyIbTATOB OCYHICCTBIACTCA IIYTEM COIIOCTABJIICHHUA TIOJYYCHHBIX PE3YJIbTATOB C
OTAJIOHHBIMHU U ITPOTCKACT OYCHDb 6LICTpO. MakcuMaabsHOe KOJIHYECTBO OAJIOB B KaXKJI0M TeMe Kypca — 10.

XumMnveckasi TepMOJTAUHAMHUKA

B recrax no teme «XuMHuueckas TEpMOJIMHAMUKAY: MIEPBbIE MIECTh 3a/1aHUI OLIEHUBAIOTCS 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]



I) MCXOJHBIE PEareHThl U MPOLYKThl pEAKLIUU

. IlepBbIii 3aK0H (11€pBOE HAYaJI0) TEPMOJUHAMUKY MAaTEMAaTUYECKH 3aIIUCHIBAETCS TaK:

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

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

. B 3K30TepMHUYECKON peaKkIyu:

a) SHTAJIbIINS PEaKMOHHON cucTteMbl noBeiaercs (AH > 0)
0) TermnoBoit a3 ekt peakiuu otpurareneH (Q< 0)

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

CrangapTHble TerioBble 3)(EeKTh TPUHATO 0003HAYATH:

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 HammMcaHHBIX HIDKE pEaKIMii OTBEUaeT TeruioTe oOpa3oBaHms Ookcuaa 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 16T okcuna meau( || ) mo peakuu :

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 MPH CTAaHAAPTHBIX YCIOBUSX U Mpu Temnepatype 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 ykaxkure 3HaueHus sHepruu ['mOOca mpu cTaHAAPTHBIX YCIOBHUSX, MPH TEMIepaType
627°C u Ttemneparypy Hadyajla 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) yBeJINYNBaACTCA 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'—IGCK&?I KHUHCTHKQ). nepBoe, BTOpOG, TpeTbe, quBepToe U IIATOC 3a1aHUA
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. Paznen xumuu, u3yqaroniuii CKOPOCTH U MEXaHU3MbI XUMUUYECKUX PEAKIINM, HA3bIBAETCS
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) KOJIMYCCTBO BCIICCTBA ITPOAYKTOB PECAKIMU K MOMCHTY OKOHYAHUSA pCAKIIUN

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

0) 6e3pa3MepHasi BeIMYMHA
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 3anucbiBaeTcst BRIpaKEHHE JUIsE CKOPOCTH PEaKIUU
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 PeaKINH, N300paKEeHHON Ha Tuarpamme K Bonpocy 8?
a) 9K30TepMUYECKas peakius

0) SHIOTEpMHYECKAs PEaKIUs
B) pPEaKIIUs OMUCKHIBAET COCTOSIHUE PAaBHOBECHS

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

a) MpHU NOHWKEHUHU TEMIIEPATypPhI
0) Ipy MOBBILICHUH TEMIIEPATYPHI

B) IIpU MOBBIIICHHUU NAaBJICHUA



11. Jnsa peakyuu 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 peakuu Cu SO4 + KOH — ... cokpamnieHHOe HOHHOE YPAaBHCHHE 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. PactBOopuMOcTh OKcanmata cepebpa pasna 3,27-107 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 BCIIECCTBA — 9TO OTHOIICHHUE

1) Mmacchl BelecTBa 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 KaJbLHS
MaprasioBas KucjaoTa

9. M3BecTHO, 4TO BOJAHBIE PACTBOPbl MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO CPENy.
IIprumnHOii 3TOTO ABIISAETCS ...

1)
2)

3JIEKTPOJIU3 COJIEH
JUCIIPONIOPLIMOHUPOBAHKE COJIEN

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

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 0aiu1; msATOE U MIECTOE 3aJaHus - B 3 Oalia.

4.

Tect Nel

VKaKuTe pasMepbl YaCTHI[ KOJUIOUIHBIX 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

JI71st KaKOTO AJIEKTPOJIUTA MOPOT KOATYJISIIUU KOJUIOK/IA C MOJIOKHUTEILHO 3apsDKSHHOW YacTHIIeH
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 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aTopa?

1)  xmopun xenesa (111)

2) Boma

3)  THUAPOKCHI Kaus

IIpu B3aumoneiictBuu 20 ma 0,001H nutparta cBununa (1) ¢ 10 ma 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 ocdara Hatpus. Berauciute nopor Koaryasiul KakJI0ro JIeKTPOJINTa.



OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE MpouecCChI

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

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

1)  yBenWYMBAaeT CBOIO CTEIICHb OKHCIICHHUSI
2)  TPUHUMAET JJICKTPOHBI
3)  OTHmaeT CBOM AJIEKTPOHBI
2. IIporiecc BOCCTaHOBIICHUSI IMEET MECTO B CiTydae, KOT/a ...

1) HeWTpalbHBIC ATOMBI IPEBPAIIAIOTCS B IOJIOKUTEIBHO-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 BOCCTaHOBHUTEJISIM OTHOCSITCA ...
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;0)-2
2) a)—2;6)+2
3) a)-2;6)-1

[98)

6. [lepmanranar kanug B OBP, nmpoTekaronux B KMCJIO# cpeie, BOCCTAHABIMBAETCS JO ...
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 ranpBanmueckoro siemeHta MQ|IMgSOs||CuSOs|Cu 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(PQHUIMCHTOB B ypaBHEHHHU dJIEKTPOIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TNPHBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUl  MPOTEKAaeT
CaMOITPOU3BOJILHO B TIPSIMOM HaIpaBJICHUH?
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 DJJIEKTPOAHBIX TIPOIECCOB M MOJEKYJISPHOE YpaBHEHHE pEaKIuH,
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

BueayauropHast camocTosiTeNnbHas paboTa 0Oy4arolIuXcsi OCYIIECTBISIETCS B BUAC H3YyUCHHS
JTUTEPaTyphl MO COOTBETCTBYIOIIEMY pa3/iely C MPOopabdOTKON marepuana; oQpopMIIEHHS OTYETOB IO
1abopaTopHBIM PabOTaM U BBITIOTHEHUS JOMAITHUX 3aJJaHHH.

BapuaHThl TEMATHYECKUX JOMAIIHUX 3aJaHUH /151 BHEAYIMTOPHOI CaMOCTOSTE/IbHOI PadoThI

CTYACHTOB IO TEMaM

JlomamHee 3agapue No 1

o TeMe «XHMHYecKasi TCPMOANHAMHUKA»

B nomamHem 3ananuu mo teMe « XMMU4ecKasi TEPMOJIUHAMUKAY: TIepBast 3a/la4ua OIICHUBAETCS B
2,5 6amna; Bropas — B 1,5 6amna; Tpeths — B 1 6am.



3agauga Nel

Hns peakuuu CH4 ) + CO2 ) = 2 CO ) + 2 Hy () onpenenuTe BO3MOXKHOE HaIpaBiICHUE
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
WIK TOTJOLIaeTcs 3HEpPrus B XOJ€ peakuuy; O) MNPUYMHY HaNJIEHHOTO WM3MEHEHMsI SHTPOIUH.
Paccunraiite TeMiiepaTypy Hadajga peaKLuu.

3agaua No2

Boeruucnure remwmoBoit  addext peakuuu: CaCy ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (1), onib3ysch
CTaHJIAPTHBIMHU TETUIOTAMH 00pa30BaHMs pearupyromux BemecTB. CKOIBKO TEIMIOTHI BBIACITUTCS HIU
MOTJIOTUTCS Tipu oOpa3oBanuu 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 (v, AH = -241,9 x/Ix;
06)2COr) + 0201 =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; Bropas — B 0,5 Gayta; TpeThs, yeTBepTas U msaTas — B 1 Ga.

3agaga Nel

Peakuus mpotekaer 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
MPUMOM U 0OpaTHOM peaklnu, €Clii YBEITUYUTh JJaBJICHHE B CUCTEME B JiBa pa3a?

3agaua No2

IIpu Temneparype 40 °C HexoTopoe KOIMYECTBO BELIECTBA BCTYNAeT B PeakLuio 3a 20MHH.
Paccuwnraiite BpeMsi, Ipu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIHIO IIPH TEMIIEpAType
200 °C, ecnu TemnepatypHblit KO3Q(HUIMEHT CKOPOCTH Peakuu paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
MIPU 3TOM CKOPOCTh peakuuu?

3agaua Ne3

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

3agaua No4



Hns peakumonnoit cucremsl: CO ) + H20 () = CO2 (n + Hz () HavanbHple KOHIEHTPALMH
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
Bripasute uepe3 KOHIICHTPAIMU pearcHTOB KOHCTAHThI PAaBHOBECHS CJICIYIONUX PEAKIIUii:
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 HanpaBJIEHHUE CMEIIEHN XUMUYECKOTO PaBHOBECHS ATUX PEaKIUil: a) IpU MOHKEHUN
TEMIIEpaTypbl, €CIH JaBJIEHHE IOCTOSHHO; O) MpH MOBBIILIEHUH JABJICHUS, €CIM TeMIeparypa
IIOCTOSIHHA.

JlomainHee 3aganue Ne 3

o reme «PacTtBopbn»

B JOMaAIIHEM 3aJaHUN II0 TEMCE «PaCTBOpBI))I nepBas, BTOpasd, TPEThbA U IIATasd 3adadyu
orieHuBaercs B 1 6ayn; yerBeprast 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 JIOJIIO BEIIECTBA B PACTBOPE.

Sagada No2

3aKoHYHTE MOJICKYJIAPHBIE W  HAIIMIIHUTE COKpAall€HHBIC HWOHHBIC YpPaBHCHUA peaKquI
B3aHMO,I[eI>'ICTBHH CICOYIOIIUX BCUICCTB:

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 ciaenyromux coseit mogaseprarores ruapoiansy: 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, eciiu B8 200 Mt Bojibl pactBopsiercst 2,17 T 3T0TO
COEIMHEHMUS.

JlomainHee 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; Tpethbs — B 1 Gai.

Sagadga Nel

[TonGepure KOXPIUIIMEHTHI B YpaBHEHHUSAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.
VYKaxuTe TUI KOKIOW PEaKIuu.

Paccuuraiite QJICKTPOABMIXKYHIYIO CHIIY MW OINPCACITIUTE HaIpPaBJICHUC CaMOIIPOMU3BOJIBHOI'O
IIPOTCKAHUA nepBoﬁ p€akuuun 1810)5 CTaHAAaPTHBIX YCIIOBHUAX, HCIIOJIb3YA 3HA4YCHUA
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX ITOTCHIIMAJIOB:

HJ + H3POs — J, + HsPOs + H20

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 «3JICKTp0XI/IMI/IquKI/Ie CUCTEMbD»

B nmomarrHeM 3a1aHuu 10 TeMe «DJIEKTPOXUMUYECKIE CHCTEMBI»: IepBast 3a/1a4a OICHUBACTCS B
1 6amt; BTOpas — B 1,5 Ganna; Tpeths — B 2,5 Oasia.

3amaua Nel

CocraBbTe DIEKTPOHHO-MOHHBIE YPAaBHEHHS DIIEKTPOIHBIX IPOIECCOB M MOJEKYISAPHOE
ypaBHEHHE TOKOOOpa3yromel peakiuu, MPOTEKaloIeil mnpu paboTe TraJbBaHUYECKOTO 3IIEMEHTa
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, Npu KoTopoi 3/[C rarbBaHUYECKOro 3JI€MEHTAa YMEHBIIUTCS
Ha 0,02B.

Sagadga No2

[IpuBemuTe CcXEeMbl O3JCKTPOJHBIX TIPOIIECCOB M  MOJICKYJSIPHBIC YpaBHEHHUS pEakKIui,
MIPOTEKAIOIINX [IPH AIICKTPOXUMHUYECKON Koppo3uu raasBaHonapel Co/Ni: a) B kucnoii cpene; 6) BO
BJIQ)KHOM BO3JyXe.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOH 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 PEaKIUu, MPOUCXOAAIICH MPHU dIEKTPOIU3E:

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 MNPUYIUHBI YMCHBIICHU BbIXOAa MCTAJJIa IO CPABHCHUIO C paCYCTHBIM.
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KOHTPOJII)HBIe BOIIPOCHI 110 TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMUMHUYECKOM TEPMOIMHAMUKU: IOHSITUE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMuyeckre napaMeTpsl U PYHKIIUH COCTOSTHHUS CUCTEMBI.
Buyrpennss sneprus. Pabora. Temnora.
[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOI).
OHTanbNus Kak (PyHKIMS COCTOSIHUS CUCTEMBL. DHTAJIbIUS 00pa30BaHUs BELECTBA.

TemoBoil >pdext xumuyeckoil peakuuu. PakTOpbl, BIUAIOLIME HA TEIIOBOM 3PPexT

XUMHUYECKON PEaAKIUU.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponus KaK (PYHKIUS COCTOSHUS CHUCTEMBI.

BTopoi1 3ak0H TepMOAMHAMUKH.

Tperwnii 3aKOH TEPMOINHAMHUKH.

Ouneprus ['ub6ca.

Hanpasnenne caMmonpou3BOJILHOTO MPOTEKaHUSI XUMUYECKUX PEAKIIUM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumudeckass KWHETHKA. CKOPOCTh XUMHYECKOW PEAKIIMKA i METOIbI €€ PEryJIMPOBAHMS.
Brustaue xoHIIEHTpaIuy Ha CKOPOCTh XMMHUYECKOM PeaKIuu (3aKOH JEHCTBYIOIINX Macce).
Brustaue Temneparypbsl Ha CKOpOCTh XuMHUueckoi peakiuu. [Ipasmino Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBaLMKU. Y paBHEHHE AppeHHyca.

Teopust mepexoAHOT0 KOMIUIEKCA. JHEPreTUYECKas Auarpamma.

Kpuas Maxkcsenna — bonbimana. HepreTudeckuii 6apsep.

Karanutnueckue cucremsl.

BiusiHne xatanuzaropa Ha CKOPOCTh XUMHUYECKOM PEaKLIUH.

["'oMOreHHBIN ¥ TeTEepOreHHbI KaTalu3.

KonebarenbHble peakiuu.

Xumuyeckoe paBHOBecue. OOpaTUMBbIe U HEOOPATUMBbIE pEaKIUU.

KoncTanTa XuMHUY€CKOrO paBHOBECHSL.

Cwmenenue xumudeckoro pasaosecust. [Ipunnun Jle—Illarenbe.

BiusiHue koHUEHTpaluu, 1aBJIeHNs U TEMIIEpaTyphl.

@da30BblE€ PABHOBECHSL.

@dazoBble AMArpaMMsbl Ui OJHOKOMIIOHEHTHBIX CHCTEM.

KonTpoabHbie Bonpochl o Teme «PacTBopbn»

Ilonsatue pacTBopa. PaCTBOPI/IMOCTB BCIICCTBA. PaCTBOpI/IMOCTL rasa.

PaCTBOpH. Cnoco0Obl BBIPAKCHUS KOHLCHTpAIIlUU PACTBOPOB (MaCCOBaﬂ JA0JIA, MOJIIpHasa

KOHIIEHTPAIIMs, MOJISIpHasi KOHLIEHTPALIHS SKBUBAICHTA, MOJIbHAS JI0JISL, TUTD).
KonnurarusHsle cBoiicTBa pacTBOpoB. M neanbHslii pacTBop.

3akonsl Payns: | (roHomerpuueckuit) u |l (30ynnnockonuueckuii 1 KPUOCKOMTUYECKHI).
Ocmoc. Ocmotrueckoe naBieHue. Cxema 0CMOMETpa.

KucnoTHo-0CHOBHBIC B3aMMOJICHCTBYSI BETIIECTB.

Honnas TCOpHUA KUCIOT U OCHOBaHMUI AppeHI/cha. OCHOBHBIC TOHSATHUS W TOJOKCHHUS TCOpHUU

Appennyca.

Jucconnanus KHCIOT, OCHOBAaHMH W COJIEH C TOYKM 3pEHUS HMOHHOM Teopuu AppeHuyca

(mpumepsl).
Crenenp qucconnanu. CHIBHBIC U CIIA0bIE DIICKTPOJIHTHI.



10. ducconmanus cnadbix >nekTpoanuToB. KoHcTanTa aucconmanum.

11. 3axon pazbaBnenus OcTBaibia.

12. Peakiuu MOHHOTO 0OMEHA MEXYy EKTPOJIUTAMU (Ha MpUMEpe peakmuii oopa3zoBaHus ci1aboro
IEKTPOJINTA, OCAJKa U raza).

13. TIpousBeneHue pacCTBOPUMOCTH.

14. Honnoe npousBeneHue Bobl. BonopoIHbIN U THIPOKCUIIBHBIN TOKA3aTENH.

15. T'maponus cozneil. TUbI TUIPOIN3a COJIEH.

16. KonmuecTBeHHBIE XapaKTEPUCTUKHU MPOIIECcca THAPOIIN3a.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIN3A.

KOHTpOJILHbIe BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMBI»

I'eTteporennbie cmecu. JlucnepcHbIE CUCTEMBI.
HucnepcHocth. Knnaccudukanum AucnepeHbIX CUCTEM.
Konnounusie pactBopsl. JInopuiababie U TMO0POOHBIE KOJLITOUIHI.
CriocoObl 1oTyueHus: KOJIOMIHBIX PACTBOPOB.

CrpoeHure KOJIOUTHBIX YaCTHII.

[IpaBuno ®asuHca — [Ieckosa.

Y CTONYMBOCTD KOJUTOUAHBIX CUCTeM. CTaOMIH3aTOPHI.
Koarymsiuust nuo¢unbHbIX U 1M0()OOHBIX KOJIONIOB.
CenmMeHTanms KOJJIOUIOB.

0. Koarynsius KOJUTIOMIHBIX PACTBOPOB JIEKTPOIUTAMHU.

1. [pasuno Wyneue — lMapau. Koarynupyromasi ciocoOHOCTb.
12. Onruyeckue CBOMCTBA KOJUIOWIHBIX PACTBOPOB.

13. DnexkTpuueckure CBONCTBA KOJUIOWIHBIX PACTBOPOB.

= i S Al

KonTpoabHbie Bonpochl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUMN.
OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE CBOKMCTBA BEILIECTB.

Baxxneiiire oKUCIUTENN U BOCCTAHOBUTEIIH.

Tunsl OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIIH (IPUMEPHI).
OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBINA TOTEHIIUAI.

Ypasuenue HepHcra.

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

HamnpaBneHnue okucauTeIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

NG~ WNE

KoHTposbHbIe BONIPOCHI 10 TeMe «JIeKTPOXUMUYECKHE CHCTEMbD

Onexrpoxumuueckue cucteMmbl. Knaccudukarus 3meKTpoOXUMUYECKUX MTPOIECCOB.
DNEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOLINE HA TPAHULIE Pa3/ieia «METAILI — PACTBOP».
l"anpBannueckuii dnemeHT Janmans — Skoowu.

DNEKTPOABUKYIIAsl CUJIA TAJIbBAHUYECKOTO JIEMEHTA.
N3mepenne 5DIeKTpOAHBIX IIOTEHUMANOB. Psj CTaHIApTHBIX DJIEKTPOAHBIX IIOTEHIHMAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUN C MX IOJIOKEHUEM B PsAly HAIPSKEHUN.
VYpasuenue HepHcra.
DNEeKTpOaN3 paciIaBoB U pacTBOpPoB. KaToaHbIe U aHOIHBIE TPOLIECCHI.
O0benuneHHbIl 3akoH Papases. Beixos mo Toky.
Koppo3sus metamioB. Knaccuduxkanys KOppo3HOHHBIX MPOLIECCOB.
10. Xwumudeckast KOppPO3HsL.

AR A

©Coo~No



11.

12.
13.
14.
15.
16.
17.
18.
19.

DneKTpoXUMHUEcKass KOppo3us. AHOJHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKHUCJIUTEJISL.

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

CkopocTb KOppO3UH.

3amura METAJIJIOB OT KOPPO3HH.

3alUTHBIE TOKPHITHUS.

DNEKTPOXUMHUYECKUE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAIIOB.

XHUMUYECKUE UCTOYHUKHU TOKA. ['aIbBAHUYECKHI DIIEMEHT.

XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYIISITOPHI.

XUMHUYECKUE UCTOUYHUKH TOKA. TOTIIMBHBIE 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJisi IpoBEACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmu

[IpomexxyTouHass  arrecTtausi HMMEET  LEJIbK  ONPENENUTh  CTENEHb  JAOCTHXKEHUS
3aIJTaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS IO TUCITUILIMHE 32 OTPEACIICHHBINA EPHO] 0OYICHUS.

a) HﬂaHpreMbIe pPe3yJdbTaThbl oﬁyqe}mﬂ U OHCHOYHBLIC CpeacTBa JId IPOBCACHUS
l'[pOMe)KyTO‘lHOﬁ arrecranmmn:



Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

VYK -1: Cnoco6eH oCymecTBIsITh KpUTUYECKUN aHAIN3 TTPOOJIEMHBIX CUTYAIMil HA OCHOBE CUCTEMHOT'0 10JIX0/1a, BHIpadaThIBaTh CTPATETHIO IEHCTBUM

YK-1.1: AHanu3upyeT npooIeMHYIO Ilpumepnuvie npaxmuyeckue 3a0anHu::
CHTYAIIMIO KaK CHCTEMY, BBISIBIISIA €¢ 1. Onpenenute TEPMOIUHAMUYECKYIO BO3MOKHOCTE TipoTekanus peakiuu CaOgy + 2 Cp) =
COCTABJIAIONIIE U CBS3H MEK/TY HUMH | — CaC; () + CO(r), AHr = 460 x/I>x ipu cTaHIapTHRIX YCIOBUAX. PaccunTaiite TeMnepaTypy Hadana

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. TomoreHHasi peakiusi mpoTekaer mo ypaBHeHwro Hx ) + o ¢y = 2 HIly). Hauanbnas
KOHIIEHTpamwms Bojopoda 2,1 Momnw/n, moma 1,5 monp/n. Bo CkombKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, korja npopearupyet 30% Bogoponaa?

3. B 2 1 pactBopa ruapokcuia kanbuus coaepxxurcs 478,8 r Ca(OH)2. IlnotnocTs pactBopa 1,14
r/min. Paccuuraiite ciemyromue KoHneHTpanuu nosydusiierocs pactBopa: o(Ca(OH)2); Cum; Co;
Cm; N(Ca(OH)2) u N (H20); T.

4. Onpenenutre MNPOAYKTHl PEAKIMU B CIEAYIOIMIMX B3auMOJCUCTBUAX. Hamumure ux B
MOJICKYJISIPHON W MOHHOU (popmax:
Al(OH)3z + NaOH —, Ko,CO3 + H2SO4 —, H2S + KOH —.

5. HamucaTe MOHHBIE U MOJICKYJIIpHBIE YpaBHeHUs peakiuii ruaponu3a cojeit: KsPOs, NaxSOs;
ZnCl.

6. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIU:
K2Cr07 + FeSO4 + H2SOs4 — , KMnOg4 + NapSO3 + H2O —.

7. Hamucatb 51€KTpOHHBIE ypaBHEHHUS OHIIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOU
ToKOoOOpa3yroeil peakiuu, BbIYHcIuTh DJ[C raapBaHUYECKOrO 3JIEMEHTA, €CIM KOHUEHTpPaluu
MOHOB MeTaJIoB pasHsl: [AIF*]=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 HMCTOYHUKOB, OIPEICIACT
poOeITBI B nHdopmaIumu,
HEOOX0IMMO TSt pelieHus
pOOJIECMHOI CHUTYaIluH, "

IIPOCKTUPYCT TMPOHCCCHI 10 HX

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

2. DHepreTuka XMMHUYECKHUX MPOLECCOB.

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

4. OHtponus. YpaBHeHue bosnbiMana. Bropoil U TpeTuii 3aKOHBI TEPMOJUHAMUKH.

5 Oneprus ['n06ca. HanpapieHuss XMMHUYECKUX POLIECCOB.




Kon

Nupukatop 10CTUXEHUS

OneHouHbIE CpeICTBA

WHJIMKaTOpa KOMIIETEHIUU
YCTPaHEHUIO 6. Xumnueckas kuHeTuka. CKOpOCTh XUMUYECKOU peakuuu. CpeaHsis U UCTUHHASL CKOPOCTH
peakuuu. Kunernueckasi KpuBasi.
7. CKopoCTh peakiiui U METObI €€ PeryJIupOBaHUS.
8. Bnusinue Temnepatypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'odda.
9. DHeprusi akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.
10. KaTtanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaJIn3.
11. KarannszaTopsl 1 KaTaTUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTaaus.
12. Xumuueckoe paBHoBecue. KOHCTaHTa XUMHUYECKOIO paBHOBECHSL.
13. Cwmemenne xumudeckoro pasHosecust. [Ipunmmn Jle [larense.
14. PactBopbl. CrtocoObI BeIpayK€HUSI KOHIICHTPAIIUHA PACTBOPOB.
15. PacTtBopsI 35ekTposuToB. CTENEHh M KOHCTAHTA AJEKTPOJUTHYECKON JUCCONUAIMHU. 3aKOH
paszbaBnenust OcTBanbaA.
16. Juccouunanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE IEKTPOIUTHI.
17. PactBopumocts. IlpousBeneHune pacTBOpUMOCTH. YciioBHE OOpa3oBaHUS M PacTBOPEHUS
OCaJIKOB.
18. Huccommarnus Boasl. MoHHOE mpou3Beaenue Bo bl pH.
19. ['uapomm3 coneii. CTeneHb U KOHCTaHTa THAPOJIN3a.
20. Hucnepcusie cuctembl. Kimaccuduxkarus. Jlnodribapie 1 110()OOHBIE KOJITTOWIHI.
21. CrtpoeHne KOJUTOUIHBIX YaCTHII.
22. Koarynsauus KoJUIOuIHBIX pacTBOPOB.
23. OKHUCINTENHEHO-BOCCTAHOBUTEIbHBIE CBOIiCTBa BEIIECTB. Knaccuduxanus
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapanes. DIEKTPOHbINA MOTECHIIHA.
25. lanpBannueckuii snement Janmais Skoow.
26. DIEKTPOXUMHUYECKHUE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHune 31eKTpoaunsa.
217. DOnexTponau3. AHOTHBIA M KaTOJHBIA MPOIECCHl MPHU IEKTPOJIn3e pacTBOpoB. [Ipumenenue
ANEKTPOJIN3A.
28. Kopposzus. Buasl koppo3uu. CriocoObl 3alIUThl METAJIOB OT KOPPO3UHU.

Ilpumepnvie npakmuueckue 3a0anus
1. Ans peakunu CHs )y + CO2 () = 2 CO (1) + 2 Hz (+) onpeaennute BO3MOKHOE HANPABICHUE
CaMOTIPOM3BOILHOTO TeUEHHUs PEAKIMH IIPH CTAHJAPTHBIX YCIOBUAX U ipy  Temmepatype T =927°C,




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

ecnu  TeruioBoW 3(deKkT peakuuu 10 3aJaHHOKW TeMIepaTypbl HE HM3MEHUTCS. YKaKUTE: a)
BBIJICJISICTCS. WM TIOTJIONIAETCS SHEPrus B XOJA€ peakiuu; 0) MpUUMHYy HaWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peaKLuu.

2. Breipa3zure 4epe3 KOHLEHTpAIMH PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOIIUX PEaKIIHA
N2y + 3 Hoey = 2 NHzp), AH = -92,2 xJ[x. YKakuTe HamnpaBiICHHE CMEIIECHHS XUMHUYECKOTO
paBHOBECHS 3TUX PEAKIU: a) MPU MOHWKEHUH TEMIIEpaTyphl, €CIIH JAaBIICHHE MOCTOSIHHO; 0) MpH
TIOBBIIIICHUH JJABJICHUS, €CJIA TEMIIepaTypa MOCTOSHHA.

3. CKOJIBbKO MWITHIUTPOB 96%-HOTO pacTBOpa CEPHOUM KUCIOTHI C IMIOTHOCTHIO 1,84 r/mi
notpedyercst uist npurorosienus 2 i1 0,25M pactopa?

4. Kakwe w3 ciemyromux coiyieii moasepratorcs ruaposusy: NaxSiOs. Cu(NOs).. KBr?
CocTaBpTe MOHHBICE M MOJICKYIISIPDHBIE YpPaBHEHHWS THIPOJIM3a COOTBETCTBYIOHIMX coiieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

5. 3ok rugpoKCcHIa MarHus mosydeH myrem cmenruBanus 0,02 n 0,01H. pactBopa MgCl  u
0,028 1 0,005 . pactBopa NaOH. Omnpenenure 3apsj 9acTUI] TMOJYYSHHOTO 30JI1 W HAIUIIIHATE
dbopmMyiTy ero MUIIEIUIBI.

6. PaccunTaiiTe 3lEKTPOJBIKYIIYIO CUJIY W ONPEACIUTE HAMpPaBJICHUE CAaMOIPOU3BOJBHOIO
MPOTEKAHUS peakuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HAYCHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENLHLIX IToTeHuanios H) + H3i:POs, — Jo + H3iPOs; + H20.

7. TlpuBegute cxembl 3JEKTPOIHBIX MPOIECCOB U MOJEKYISPHbIE ypaBHEHUS peakKiui,
MPOTEKAIOIINX TPH ICKTPOXUMHUECKO Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioi cpeze; 6) Bo
BJIQXXHOM Bo3ayxe. Omnpenenure yOblIb MacChl aHO/Ia PU KOPPO3UH B KUCIIOH cperie 3a 20 MUH, ecliu
CKOpocTh Koppo3uu coctaBuiia 0,01 r/4.

8. CocraBbTe 3JEKTPOHHO-MOHHBIE YpPaBHEHUS SJIEKTPOJHBIX MPOLIECCOB (aHOJ WHEPTHBINA) U
MOJIEKYJIIPHOE YpaBHEHUE PEAKIUU, IPOUCXO e pu 1ekTpoiu3e pactBopa CoSO4, Beruucnure
(akTHUeCKOe KOJMYECTBO MeTajlia, MojydeHHOTro Ha katozae npu anekrpoimze Co(NOz)z, eciu
ANEKTPOJIM3 TMPOBOAWIM B TeueHMu 1 4. Beixox metamna mo Toky coctaBuin 85%. Ykaxkure
BO3MO>KHbIE PUYMHBI YMEHBIICHHSI BBIX0]a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

YK-1.3

Pa3pabatbiBaeT u coaepxKaTelbHO
apryMEHTUPYET CTPATETUIO PEIICHHUS
npoOJIEeMHOM CHUTyalluM Ha OCHOBE
CUCTEMHOTO u
MEXIUCIUTUIMHAPHOTO  TIOJIXOJIOB;

Ilpumepnsle npakmuyueckue 3a0anusn:

1. OnpenenuTh, ¢ KAKUMU M3 YKa3aHHBIX HIKE BEIECTB MOXKET B3aMMOJCHCTBOBATH PAaCTBOP
TUAPOKCUAA Kanus: HomoBodopoaHas kuciora, ximopun meau (Il), okeun yrmepona (1V), oxcua
ceunna (Il), ruapokcun amoMuHus, TUAPOKCUA amMMoHMs. COCTaBbTE€ YpPaBHEHHUS BO3MOKHBIX
peaxiuii B MOJEKYISIPHOM U HOHHO-MOJIEKYISIpHON (hopMax.




Kon WNHpukatop nocTukeHus
OneHouHbIE CpeICTBA
UHIUKATOpa KOMITETEHIIUU
CTPOUT  CLIEHApUU  pealu3aluu 2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJICHMS okcuaa »xene3a FesOs4 yrimepomom mpu
CTpaTeruy, ONpeAessisi BO3MOXKHBIC | CTAHAAPTHBIX ycloBusaX, u Temnepatype 1100 K. Peaknust BocctanoBienus Fe304: Fe3Oauy +4Cx
pucku u mpemiaras nytH uX [ = = 3Few) + 4CO(
YCTpaHEHHUs 3. TemnepatypHslii K03 uIUeHT peakuu paBeH 2,5. Kak m3MeHHUTCS CKOPOCTh PEaKIiH: a) IIPH

noBbllIeHUH Temnepatypsl oT 60 1o 100°C; 6) npu oxyaXJIeHUM peakuMoHHOM cmecu oT 50 10
30°C?

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

5. Ilpm mnpokanvBaHMM METAJUIMYECKOTO THUTaHa oOpa3yercss Oesblii MOpOILIOK, KOTOPBIN
pacTBopsieTCss B KOHIIGHTPUPOBAHHOW CEpHOM KHCIOTE W CIUIaBIseTCsl €O wienoubto. YTto
MpescTaBiIsieT co0oi 3To coenuHenne? Hanummmure ypaBHEeHUS BCeX YKa3aHHBIX PEaKIIMM.

6. CKOJTBbKO MHWJUTIUIHTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 T/Mi
notpebyetcs 11 npurotoBienus 2 i1 0,25M pactopa?

7. Kakue BellecTBa M B KaKOM KOJMYECTBE BBIIETATCS TMpu mnpoxoxaeHun 48250 Kn
aeKTpuYecTBa 4epe3 pactBop xmopuaa mapranma (I1)? CocraBpTe cxemy 3JIEKTpOJU3a 3TOTO
pacTtBopa.

8. AmoMHUHHI cKierad ¢ Meapto. Kakoit u3 MeTaiioB OyJeT KOppOAUpOBaTh B CpPeie CEPHOM
KHCIIOTHI B aTMOc(hepe BiaxHOTo Bo3ayxa? CocTaBbTE CXEMBI AJIEKTPOXUMUUYECKON KOPPO3HH.

9. IlpoBecTy aHanu3 BIUSHUS KOHIIEHTPALMHN HA CKOPOCTh XUMUYECKOUN peaKIuu
Na>S;03 + H2SOs4 = S + SO2 + NaxSOs + H2O mo skcriepuMeHTanbHbIM JaHHBIM. [IpoBectn
00paboTKy MOJIy4EHHBIX TAHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BHIE TAOIHUIIHI 1.

Tabmuna 1
Howmep O6beM, M Konuentpanus Bpewms Ckopoctb
OIbITA NaxS,03 H20 H2SO4 NazS203, 10?2 | mosiBnenus | peakrmu, 102,
MOJIb/TT 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




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

[To nanHbM TaOnuupl 1 mocTpouTh rpaduK 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHLEHTpaLuu
THOCYJb(aTa HATpuUs, OTIOXKHUB Ha ocu adbcuucc koHneHtpamuoo NaxS;0s3, a Ha ocu opauHAT —
CKOPOCTbH PEAKIUH.

Craenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMHU OT KOHIEHTPAIMH THOCYIIb(ara HaTpusl.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 10Ka3aTe/im 1 KpUTEPpUH
OICHUBaAHUA:

[IpomexyrouHnass arrecrauus @O AWCHUIUIAHE «XHMHS» BKIKOYAET TEOPETUYECKUE
BOIIPOCHI, MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHUS 00yJarOIIMMKCS 3HaHUU, U MIPAKTUYECKUE
3aJJaHNs, BBISIBIIAIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHHI W BIaICHHUH, TPOBOIUTCA B popme
JK3aMEHa.

DK3aMeH MO0 JaHHOHW TUCHMIUIMHE MPOBOJUTCA B YCTHOH (hOpMeE MO 3K3aMEHAITMOHHBIM
ouneram, KaXIbld M3 KOTOPBIX BKJIOYAEeT 2 TEOPETUYECKUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

Iloxkazamenu u Kpumepuu OueHueanusl IK3amena:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOyyarouiuiicss J€MOHCTPUPYET BBICOKUHM YPOBEHB
C(OPMHPOBAHHOCTU KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIIIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOIHO BBINOJHSET NPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpUpPYET
3HAHUSIMH, YMEHUSMHU, 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 aHATUTUIECKUX OTIePAIHsX, IEPEHOCe
3HaHUH M yMEHUI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJLHBIX MEPONPUSATHI TOMYCKAIOTCS
OIIMOKH, TPOSIBISIETCS OTCYTCTBUE OTACIHHBIX 3HAHWH, YMEHHW, HABBIKOB, OOYUYaIONIMIACS
UCTIBITHIBACT 3HAYMTENIBHBIC 3aTPYTHCHUS TPU OTNICPUPOBAHUM 3HAHUSMHU U YMEHUSMHU TPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLICHKY «HEeYyJ0BJeTBOPUTEJbLHO» (2 Oama) — oOydyaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUecKoro MaTepuana, JoMyckaeT CylleCTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OOCHKY «HEYAOBJIECTBOPUTEIbHO» (1 6ann) — 06yqa}01u1/n71c;1 HC MOXKCT II0Ka3aTb 3HAHUA Ha
YPOBHE BOCIIPOU3BCACHUA U 00BIACHEHHUS I/IH(bOpMaI_[I/II/I, HC MOZKCT IIOKAa3aTb MHTCJIJICKTYAJIbHBIC
HaBBbIKU PpCHICHUS ITPOCTHIX 3aaa4.
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