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JIner akryaauszanuu pado4eil mporpaMmbl
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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
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[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 nporpamma nepecMoTpeHa, 00CyxieHa 1 ogo0peHa s peanm3aiuu B 2028 - 2029
y4eOHOM rojiy Ha 3aceaHuu Kadeapsl XUMUH

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusarmu B 2029 - 2030
y4eOHOM roJly Ha 3acelaHuu Kadeapbl XuMHU

[IpoTokom oT 20 . Ne

3aB. kadenpoii H.JL MCI[}IHI/IK




1 Ilesin ocBOeHMS TUCHUILIMHBI (MOIYJISA)

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

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

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

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

"Xumusa" B 00bemMe IporpaMMebl cpeHel 0011e00pa3oBaTebHOM MIKOJIBI

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

I'eonorus

be3zonacHOCTB KU3HEAEATEIBHOCTH

3 Komnerenuun odyuaruierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJIA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs

B pesynbrare OCBOCHHS IUCIUIUIMHBI (MOIYJs) «XHUMHs OOyUYaIOIIMICS JOJDKEH
00JaiaTh CIeAyIOIMMI KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTtop JOCTHKEHUS KOMIIETCHITUN

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

YK-1.1 AHamu3upyeT TpOOJEMHYIO CHUTYaIlMI0O KaK CHCTEMY, BBISBIAS €€
COCTABJISIFOIIIUE U CBSI3M MEXKJTY HUMHU
YK-1.2 Kputnuecku orieHuBaeT HaaeKHOCTh HCTOYHUKOB HH(POPMAIIHH, paboTaeT ¢

IPOTHBOPEYMBON WHpOpMAIMEd W3 pa3HBIX HMCTOYHUKOB, ONpEACISICT
npobGensl B wHGOpMAIMKM, HEOOXOTUMOUN JJIsi PEIICHHS MPOOJIEMHOM
CHUTYaIlUH, U TPOSKTUPYET MTPOLIECCHI 10 UX YCTPAHCHUIO

YK-1.3 PaspabaTbiBaeT W co/EpKATEIBPHO ApTYMEHTUPYET CTPATETHUIO PEIICHHSI
NpOOJEMHON CHUTyallill Ha OCHOBE CHCTEMHOIO W MEXIUCIUIUTHHAPHOTO
MOJIXO/IOB; CTPOUT CICHAPHH pPEaIM3alldd  CTPATeTUH, OMPEACIIss
BO3MOJKHbBIC PHCKH M IPeJjIarasi yTH UX YCTPAHCHHSI




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 — 8,6 akas. 4acos:

— aynuTopHas — 6 akaJl. 9acos;

— BHeayIuTOpHast — 2,6 akaj. 9acos;

— camocTosiTenbHas pabota — 126,7 akaj. 4acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOATOTOBKA K 9K3aMeHy — 8,7 akaJ1. gac

dopma aTTecTaluy - 3K3aMEH

AynuropHast s
KOHTaKTHas paboTta E 5 dopma TeKyILEro
S B
B aKaJ. yacax 3] Uz KOHTPOJIA
Paznen/ Tema 2, ( A ) £ . P Kon
> 3 © | caMOCTOSATENbHOM | YCTIEeBAEMOCTH U
JIACIMTUTAHBI R £ o . | xommerenmu
o = paboThI MPOMEKYTOTHON
na6. |mpakr. | €8
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3Yy4YCHHE YIEeOHOM
yHH Ha y:oﬁ 3amura VK-1.1,
1.1 Xumuyeckasi TepMOAMHAMHKA 20 e )g; . KOHTPOJIbHOM VK-1.2,
PaTyphl; paboThI. VK-1.3
- perieHue
KOHTPOJIbHOM
paboThI.
CaMOCTOSITENBEHOE
U3Yy4YCHUE YYEOHOM
qu Ha y:oﬁ 3amura VK-1.1,
1.2 Xumuueckasi KHHETHKA 22 e )gi . KOHTPOJIBHOM VK-1.2,
PaTyphl; paboThI. VK-1.3
1 - perieHne
KOHTPOJIbHOM
paboThI.
- ohopmieHue
oT4eTa 1o
n1a00opaToOpHBIM
aboTam;
p ’ 3ammra
CaMOCTOSITEIIBHOE 11aGopatopHoi YK-11,
1.3 PactBopsI 2 1 24,7 .| pabotsl. 3amura VK-1.2,
n3ydeHne yueOHoit N
. KOHTPOJIbHOU VK-1.3
Y HAy4IHOU
paboThI.
JIUTEPaTypHI;
- perieHne
KOHTPOJIbHOM
paboThI.




CAMOCTOSITENIbHOE
u3ydyeHue yueOHoi

W HAVIHOI 3ammura VK-1.1,
1.4 TucnepcHble CUCTEMBI 20 e }:i . KOHTPOJIbHOU VK-1.2,
paTyphl; padoTHL. VK-1.3
- pemeHue
KOHTPOJIBHOM
paboThI.
CaMOCTOSITEIIFHOE
15 oy y:gg““ 3aupra VK-1.1,
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 20 i KOHTPOJIbHON VK-1.2,
JIUTEPATYPHI;
IIPOLIECCHI paboThI. VK-1.3
- peneHue
KOHTPOJIBHOM
paboThI.
- ohopmiIcHHUE
oTdera 1o
71a00paTOPHBIM
paboTawm; Sammra
CaMOCTO;ITeJ'lLHOG n1aGopatopHoii YK-11,
1.6 DeKTPOXUMHUIECKHE CHCTEMBI 2/0,41 20 HBVACHIC VICGHO pabotsel. 3anura VK-1.2,
ya yaes KOHTPOJIbHOM VK-1.3
Y HAy4IHOH
. paboThI.
JIUTEPaTypHI,
- pereHue
KOHTPOJIBHOM
paboThI.
Wroro no pazaeny 4/0,41 126,7
HUroro 3a cemectp 4/0,41 126,7 3K3aMEH
Hroro o aucuuiuinye 4/0,41 126,7 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», 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 pealn30BaTh METOJ MPOOJIEMHOro oOydeHUs uepe3 MOCTAaHOBKY MpoOeM C
MOMOIIBIO IEMOHCTPAIMI SIBIICHHUH, PEAKIIUI UJIU ITPOLECCOB.

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

JIekIMOHHBIN MaTepuall 3aKperuIsieTcs B X0/1e JTabopaTOPHBIX padOT, B X0OJ€ KOTOPBIX
ydueOHasi paboTa MPOBOJUTCS C PEATbHBIMH XUMHUYECKHMH BemiecTBamMu. Ha mabopaTopHbIx
paboTax BBIMOJHSAIOTCS TPYNIIOBBIE WIW UHAUBUIAyAIbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MPOBEACHUH J1a0OPATOPHBIX 3aHATUM MCIOJIB3YETCS] METOJ KOHTEKCTHOTO OOyYeHHs, KOTOPBIN
MO3BOJIIET YCBOUTH MaTepuajl MyTeM BBISIBICHHUS CBSI3€H MEXy KOHKPETHBIM 3HAHHEM M €ro
npuMeHeHneM. Kpome Toro, 1enecooOpa3HO HCIOJIb30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOyueHust (MapHyro paboTy) TpeX BHIOB: CTaTHYECKas Iapa, JMHAMHYECKas Iapa,
BapHallMOHHAs IIapa; COBMeN[ass €€ C TEXHOJIOTHeH MOJAyJbHOTO 00ydyeHus. BpimomHuB
AKCIIEPUMEHT, oOydaromuecss GOpPMYyIUPYIOT OOOOIICHHBIE BBIBOJABI IO CEPUH  OTMBITOB,
UCIO0JIb3YS PUEMBI aHAJIOTUU U CPaBHEHUSL.

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

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJISIIOT IKCHEPUMEHTUPOBATH C HOBBIMU
dbopmamu koHTpoJig. OOydarolmuMesl MpeUIaraloTcsl TeCThl U 3a7aud B JIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOU TpOBEpKU. B oTnuyme OT OOBIYHOTO TECTHUPOBAHUS TaKOH
Croco0 KOHTPOJS TO3BOJIAET CTyACHTaM B IJt000e BpeMs MPONTH TeCT, MpOaHAIU3HPOBATH
OILTMOKY U POITH TECT BTOPUYHO.

6 YueOHO-MeTOAHYeCKOE 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroIIUXCsl
[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: ydeoHuk / B.I'. WBanos, O.H. I'era. - M.: KYPC: HUI[ UHDOPA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.02.2022). - Tekct:
JJIEKTPOHHBIN.

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 = (mata oOpamenus: 14.02.2022). - MakpooObekT. - TekCT : BICKTPOHHBIA. -
Csenenus nocrynusl 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 oGpamicuus: 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. A TEXHMUYECKMX HampaB. W cren. By3os /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPECTBEHHBIH.

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:



https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

Hay4YHO-TexHHUYecKHii sxypHai — ISSN 0579-2991.

B) MeTroauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX IPOLIECCOB: METOJANYECKUE YyKa3aHUs K
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IMPUJIOKEHME 1

6. Y4eOHO-MeTOANYeCKOEe 00ecTieYeHre CAaMOCTOSITeIbHOM PadoThl 00y4aroLIuXCs

CamocrositenpHas paboTa OOydYalOHMIMXCSl MOAPA3CsIeTCs Ha ayJIuTOPHYIO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMs J'Ia60paTOpHI>IX 3aH$ITI/II71, TaK W Ha IUJIAHOBBIX KOHCYJIbTAllMAX, W Ha
BHEAYIMTOPHYIO, IIPOUCXOISTIYI0 BO BpEMsl IMOATOTOBKH O0YYAOIIUMHUCS OTYETOB TI0 JIA00PATOPHBIM
3aHATHUAM U BBIIIOJIHCHHUS JOMAIIIHUX 3aI[aHI/II\/JI.

AynutopHas caMocToATelIbHas paboTa OO0ydalroIIMXCsl IpEAnoJiaraeT  IMPOXO0KJIECHUE
TCCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIJIMHBI. TecTsl BKIIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOphIE TPeOYyIOT TIIYOOKOTO TOHMMAaHHUS W3YYEHHOTO Marepuana. 1ecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMYy BOIIPOCY Mpe/laraeTcsi YeThlpe BapHaHTa OTBETOB, Cpenu
KOTOPBIX OJIMH WM HECKOJBKO TMpaBWIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBIIETCS IMyTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I)ICTp0. MaxkcumansHOe
KOJIMYECTBO 0ayIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TeMATHYECKHX TECTOBBIX 3a/IaHUI VIS TEKYLIEro KOHTPOJIsA
XuMH4YecKasi TepMOAUHAMHMKA

B TeCTax I10 TeMEC ((XI/IMI/I'-IGCKaSI TepMOJII/IHaMI/IKa))I HepBBIe mIeCThb SajlaHI/Iﬁ OIICHHUBAKTCA B
0,5 6amna, cenpbMoe — B 1 0ail1, a BOCEMOE, AEBATOE U IECATOE 3aJaHusI — B 2 Oaya.

Tecer Ne 1

[Ipu paccMOTpeHNHN XUMUYECKON PEaKINU cucmema 03Ha4aer:
a) HCXOJIHBIC PEareHThI
0) TPOIYKTHI XUMHUUECKOU pEaKIu
B) PpEaKUHOHHBIN COCY]l
I) HCXOJHBIC PEareHThl U MPOIYKThI pEaKLHH
[IepBriii 3aK0H (TIEpBOE HAYaI0) TEPMOJAMHAMUKYA MAaTEMAaTUUECKU 3aMUChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
B sKx30TepMuUecKoil peakiuuu:
a) SHTAJIBIINA PEAKIIMOHHON cucTeMbl noBeimaeTcs (AH > 0)
0) TemnoBoii a3 dexT peakiuu oTpurarenex (Q< 0)
B) DHTAJIBIINS PEAKIIMOHHOU cucTeMbl yMeHbinaetcst (AH< 0)
T') JaBJICHHUE PEAKIIHOHHOM CHCTEMBI MOBBIIIACTCS
CrangapTtHbie TeroBbie 3(h(eKTh TPUHATO 0003HAYATH:

a) AUct B) Q 101,3%"
0) AH°29s r) AHct
Kakue u3 npuBeIeHHBIX PEAKIIUi SBISIOTCS SHIOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 H,= NHs AH = — 46 K]Ix/mMoib
0) Ho+4/2 Oo=H;0, AH = 242 K]]x/Mo1b
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/mMomb
r) 1/2H2+ 1/21=HI, AH = 26 K]I»/Mob

Kakas u3 HamuMcaHHBIX HHXKE peaknuid OTBeyaeT TemyioTe oOpa3zoBaHMs okcupa azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 = NO

6) N+ 1/202=NO r) NH3+ 5202 =2NO +3H:0
ITpu BoccranoBienuu 16r okcuaa menu( || ) mo peaxiu :

CUuO () + C (rpagur) = CU 1 + CO (), mormotunock 22 /[ TErIoThI.

OHTanenus 06pa3zoBaHus okcuaa Meau (|| ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Husa peakiuu NIiO o + C (pagury = Ni o + CO (. Onpenenure BO3MOXKHOE HaIrpaBicHHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMU IIPU CTAaHAAPTHBIX YCIOBUAX U Ipu Temueparype 627°C.

BerectBo AH®98 (KIIx/Mob) S8  (Jx/Moub*K)
NiO —239,7 38
C (pagu) 0 5,74
Ni @) 0 29,9
CO (p -110,5 197,4

B otBere ykakure 3HaueHUs sHepruu [mOOca MpW CTaHAAPTHBIX YCIOBHUSX, TPU TeMIEpaType
627°C u Ttemneparypy Hayajla peaKkiu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3MeHseTcst SHTPOIHS IPU Pa3IOKEHUN KapOOHaTa KaJIbIHs?
a) yBEJIIMUMBAECTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T') HE 3HAI0
10. /lanHas peaknus:
2KCl1Os (tB) —=2KCl (1B)+30: (1) AH<O
MO>KET CaMOIIPOU3BOJILHO NMPOTEKATh
a) B IPsIMOM HampaBJICHUH B) HE MOXXET MPOTEKATh
0) B 00paTHOM HanpaBJI€HUU T') HE 3HAaI0

XuMuyeckas KHHETHKA

B tecrax mo Teme «XuMuueckas KHHETHKa»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aJaHUS
onenuBarorca B 0,5 Oaja; mecroe, ceabMoe, BOCEMOE, IEBATOE U JecaToe — B 1 0aji, a OJUHHAIATOE
— B 2,5 Oamna.

Teer Ne 1

1. Pazgen XumMuM, U3y4daroluid CKOPOCTH M MEXaHU3Mbl XHMHYECKHX PEAKIIHiA, HA3bIBACTCS
a) XMMUYECKasi TePMOIMHAMHKA

0) TepMOXUMHUS

B) XUMHUYECKasi KHHETHUKA

2. CKOpOCTh XUMHYECKOH PEaKIUu — ITO ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTHIO PACXOJIYeTCs OJJHO M3 HCXOJHBIX BEIIECTB

0) M3MCHEHHUE KOJIMYECTBA BEIICCTBA PEarcHTOB (WJIM MPOJYKTOB) PEAKIMU B CAUHUILY BPEMEHH B
enuHune oObema

B) KOJIMYECTBO BEIIIECTBA MPOJYKTOB PEAKIIMK K MOMEHTY OKOHYaHHUS PEaKIIUU

3. B kakux equHHIIAX BBIPAXKACTCS CKOPOCTh XUMHUYECKOW PEaKIInu?

a) mosb 11 1¢ t

0) 6e3pa3MepHasi BelIMYMHA

B) MOIIB2 C

4. Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKUX PEaKIINii?

a) OT MPHUPOJIBI PEarkpyIOIINX BEIIECTB

0) oT TemIepaTypsl

B) OT 00beMa peakIIMOHHOTO cocyaa

5. CocTosiHuEe XMMUYECKOTO PaBHOBECHS OOPAaTHUMBIX IPOIIECCOB KOJIMYECTBEHHO XapaKTepu3yerTcs ...
a) paBHOBECHBIMH KOHLIEHTPALMSIMHU TIPOYKTOB PEaKIHN

0) PHeprueil akTUBU3aUU

B) KOHCTQHTOH PaBHOBECHSI

6. Kak 3ammceiBaeTcsi BBIpaXKESHUE ISl CKOPOCTH PeaKIuu



4NO ) +6HO=4NH31)+50:

a) V =k[NOJ*[H20] 6) V = k[NH3][O2] B) V = k[NO]*[H.0]°

7. Kak 3anumiercs BeIpakeHUE U1 KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) K = [C][D]/ [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha 1uarpaMMe OKa3bIBaeT 3HaYeHUE TEIJIOBOro A dexTa peakuun?

ayl E2? .
4
0) 2 2
v
B) 3 'y
/o ;
—y Y

v

XOJI peaKkiuu

9. UYT0 MOXXHO CKa3aTh O PEAKINH, H300pKEHHOM Ha UarpaMMe K Borpocy 8?
a) PK30TePMUYECKash PEaKIIHsI
0) SHIOTEepMHUYECKAsT PEAKITUS
B) PEAKITUS OMUCHIBACT COCTOSTHUE PAaBHOBECHS
10. PaBHOBecue peakuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.
a) MpU MOHMKEHUH TEMIIEPATyphI
0) MpY MOBBIMICHUH TEMITEPATYPhI
B) IIpY MOBBIIICHUH JaBICHUS
11. JIns peakuu Ci) + 2 H 2 () = CH 4 () Tpu HEKOTOPOI TemMIepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBecHass KOHIIEHTpAIHM BOJOpoaa paBHa 1,2 MoJb/1. BeraucauTe HCXOAHYIO KOHIIEHTPAITUIO
BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBopbI

B Ttecrax mo Teme «PacTBOph»: mepBOE 3aJaHUE OICHMBAaeTCcs B 1 0ar, BTOpoe, TPEThE,
YEeTBEPTOE, MATOC M IIECTOE 3a7aHus - B 1,5 0aia; ceibMoe, BOCBMOE, JIEBIATOC M JICCITOE — B
0,5 6amna.

Tect Nel

1. dns ypaBHenus peakiuu Cu SOs + KOH —... cokpalieHHOe HOHHOE YpaBHEHUE 3alUIIeTCs B BUIE
1) 2K* + S04* = K3S04
2) Cu?* + 8042 + 2K* + 20H" = Cu(OH)24 + K2S04
3) CuSOs + 20H" = Cu(OH)2d + S04~
4) Cu? +20H = Cu(OH)24
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTBopa paBHa

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

4. 1nsa moxasneHust ruponnsa xiaopuaa xpoma (I1I) ciemyer
1) 100aBUTH COJISTHYIO KUCIIOTY
2) no0aBUTH HIEIOYD



3)
4)

1)
2)

4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

pa30aBUThL PacTBOP BOJOU
IIOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUAPOCYIb(daTa Kalbldsi WU BOJIBI, CymMMa
KO3 PHIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepeOpa pasna 3,27-107 r/ 100r H2O. Omnpenenure Npou3BENCHUE
pactBopumoctu Ag2Cr04
1) 5:107!2 2) 1,16-10°® 3) 10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10Ji1 paCTBOPEHHOI'O BEILIECTBA — 3TO OTHOLLICHUE
Macchl BEIIECTBA K MAcCe BOJbI
KOJIMYECTBA BELIECTBA K 00bEMY BO/IbI
Macchl BEIIECTBA K Macce pacTBOpa
KOJIMYECTBA BElIecTBa K 00beMy pacTBopa
8. K c1albIM 271€KTpoauTaM OTHOCUTCH ...
TUAPOKCHUT aMMOHMSI
TUAPOKCHUJL Kaust
XJIOPUJT KaIbIIHs
MaprasuoBasi KHCJI0Ta
9. N3BeCTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEd MOTYT MMEThH IIEJIOYHYIO WA KHUCIYIO Cpendy.
[IprumnHOIi 3TOTO ABIISIETCS ...
AIEKTPOJIU3 COJIEH
JUCIPOTNIOPLIMOHUPOBAHNE COJIEN
TUAPATHPOBAHUE COJIEH
TUAPOIIN3 COJIEH
10.3nauenune PH unctoii Boasr npu 25°C cocraBiser
N1 2) 7 3)0 4) 10
MaruauToropckuii Texuudeckuii yausepeurtet um. ['.M1.Hocosa

JAucnepcHble cUCTEMBI

B Ttecrax mo teme «JlucmepcHBIE CHUCTEMBI»: IMEPBOE, BTOPOE, TPEThe U YETBEPTOC 3aJIaHUS
OLIEHUBAIOTCA B 1 Oaju1; mATO€E U IIeCTOE 3aMaHusd - B 3 Oajia.

Tect Nel

VYKaKXUTE pa3zMepbl YaCTHI] KOJUIOUIHBIX CHCTEM

1) wmensbine 1 Hm

2)  6oubiie 100 Hm

3) orluam o 100 am

Kakue MOHBI CIIOCOOHBI BBI3BATh KOATYJISIUIO KOJUIOW/IA, YaCTUIBI KOTOPOTO UMEIOT MOJIOKHUTEIbHBIH
3apsa?

1)  KaTHOHEI

2)  aHHUOHBI

3)  moJspHBIC MOJIEKYIT

JInsi Kakoro SJEeKTPOJIUTa MOPOT KOAryJsHHM KOJUIOHAA C IMOJOXHUTEIBHO 3apsHKEHHON dacTHrei
JIOJDKEH ObITh HAUMEHBIITAM?

1)  xmopun Kanus

2)  cyabdar kanus

3) oprodocdar kanus

Murenna 3071 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI

Kakou QJICKTPOJIMT UT'PACT POJIb NOHHOTO CTa6I/IJ'II/138.TOpa?

1)  xmopun xene3a (111)
2) Boda
3)  TUAPOKCH] KaJus



5. IIpwu B3ammogeiictBum 20 M 0,001 H wutpara ceunna (1) ¢ 10 mu 0,02H cynbdara kamus oopazyercs
3016 cynbdata ceuHna (11). K kakomy 31eKTpoay JTOJIKHBI TepeMenaThCcsl YaCTULIBI AUCTICPCHON (ha3bl
IIPU 2JIEKTPOIU3E?
1)  HaxoaaTCs B COCTOSHUM TUHAMHUYECKOTO PABHOBECHUS
2) K Karoay
3) Kk aHoay

6. B aBe koiObl HamuTo MO 50 MIT 301 THAPOKCHAA *Kese3a. {Jist Toro 4yToObl BBI3BATh KOATYIISIIUEO 30151
nmoTpeboBasioch 100aBUTH: B iepByI0 — 5,3 mut 1H pactBopa xnmopuna kamus; B apyryro — 18,7 mur 0,001H
pactBopa (ocdara HaTpus. BerauciuTe mopor Koaryysiuy KaxI0ro SJIEKTPOJIUTA.

OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE MpPpouECChI

B Tectax mo teme «OKHCIMTETHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MMATOE 3a7aHusl onieHnBatoTcs B 0,5 6anna; mectoe — B 1 0ami; cenbMoe U BOCbMOE — B 2
Oama, a IeBATOE — B 2,5 OaJIOB.

TecT Ne 1

1. OkucnuTenp — 3TO aTOM, MOJIEKYJa WU UOH, KOTOPBIH ...
1) yBeaMUYMBAET CBOIO CTEMEHBb OKHUCIICHUS
2) TPUHUMAET JJICKTPOHBI
3) oTaaeT cBOM AIEKTPOHBI
2. IIponiecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOrja ...
1) wueiTpanbHbIe aTOMBI IPEBPAIIAIOTCS B MOJOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpHIaTENbHBIN 3aps1 HOHA YBEITUIUBACTCS
3. U3 npencraBieHHbIX HUKE peakuuil kK OBP nucnponopiuoHUpoBaHUs TPUHAITICHKUT ...
1) S+ 2HNOs = H>S04 + 2NO
2) 2H202 = 2H,0 + O3
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSAM OTHOCATCS ...
1)  mertamwibl, BOJOPO, YIIepoT
2)  aKTHBHbBIC HEMETAJLIbI
3)  DIEeMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPUONICCKON CHCTEMBI
5. CreneHu OKHCIICHHUS KUCIIOPO/Ia a) B BOZIE U 0) B TIEPOKCHUJIE BOJIOPOIa COOTBETCTBEHHO PaBHHI ...
1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;6)-1
6. [lepmanranar kanusi B OBP, nporekaroniux B KUCIOH Cpejie, BOCCTAHABIUBACTCS JIO ...
1)  karmona Mn?*
2)  manrasat-moHa MnO4%—
3)  oxcmma mapranmna (1) MnO
7. B peakuun, npotekaromieit mo cxeme CraSz + KNO3 =2 KoCrO4 + KoSO4 + NO okucieHHEO TTOIBEPTatoTCsI
CIICAYIOIINE DIIEMEHTHI ...
1)  a3oTu cepa
2)  cepau Xpom
3)  XpoM M a30T
8. Cymma k03¢ (pu1IMeHTOB B peakinu, MpuBeIeHHOH B Bompoce N 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durtuenton B peakimn KMNnOs + HCloun, = ... paBHa
1) 30 2) 26 3) 35

3JICKTpOXI/IMI/I'-leCKI/Ie CHCTEMBI
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B Tectax mo Teme «DIEKTPOXMMHYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M IMATOC 3aJlaHUs
OIICHUBAIOTCS B 1 OaJut; TpeThe U 4eTBepTOe 3aanusi— B 1,5 Gaia; mectoe u ceapbMoe — B 2 6aia.

Tect Nel
DNEeKTPOJHBINA NOTEHLMAN OIPEEIIAIOT 110 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kianeitpona
bonbimana
Appennyca

Paccuuraiite DJIC ranpBannueckoro anemerta Mg|MgSO4||CuSO4|Cu mpu cTaHaapTHBIX YCIOBHSIX
—-2,03

-2,71

2,71

0,81

Kakue npoaykTsl 00pa3yroTcst Ha KaToJie MpH AJIEKTPOJIN3€e pacTBOpa HUTparTa cepedpa?

BOJOPOJ

cepedpo

a30THas KUCIIOTa

KHCIIOPOJ

VYkaxute cyMMy KO3QQHUIIMEHTOB B YpaBHEHHH 3JIEKTpoJin3a pactBopa Hutpara meau (1)

12

11

10

8

Kakasi 13 npuBeJEHHBIX OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI TPOTEKAET CaMONPOU3BOJIBHO B
MPSMOM HaIpaBJICHUU?

FeSO4+ Cu —...

CuSO4 + Fe —...

CuSO4 + Na —...

HCI + Cu —...

Beruncnure Maccy IMHKA, MMOJIYYEHHOTO IIPU 3JIEKTPOJIU3e Cyilb(ara HUHKA, KOTOPbIM MPOBOJWIN B
teuenue 20 cex npu cuiie Toka 1A

2,1-10*

0,05

0,013

6,7-10°3

[IpuBeauTe cXeMbl JIEKTPOAHBIX IPOLECCOB U MOJIEKYIISIPHOE YPAaBHEHUE PEaKIMU, IPOTEKAIOIeH Ipu
ANEKTPOXMUMHUYECKOI KOppo3uH ranpBanonapel ZN|Mg B cepHOKHCIION cpezie. B oTBeTe yKa)uTe cyMMy

K03 (UIIMEHTOB B MOJIEKYISIPHOM ypaBHEHUHU.
6

5
4
8

BHeay,[[I/ITOpHaSI CaMOCTOJTCIIbHAA pa60Ta 06yqa}om1/1xc;{ OCYHICCTBJIACTCA B BUJAC U3YUCHUSA

JIUTEPATYpPhl MO COOTBETCTBYHOLIEMY pa3Jcily C npopa60TI<0171 Marepualia; OQ)OpMHCHI/IH OTYCTOB IIO
J'Ia60paTOpHI>IM pa60TaM U BBITIOJIHEHUS TOMAITHUX 3aJJaHUH.

BapuaHThl TEMATHYECKUX JOMAIIHUX 3aJaHUI /151 BHEAYIMTOPHON CaMOCTOAITEJIbHOI padoThI

CTYACHTOB IO TEMaM

JlomamHee 3agague Ne 1
no TeMe «XMMHYeCKasi TEPMOJIMHAMHUKA)




B nomaiHem 3agaHuu 1Mo TeMe «XMMHUYECKas TePMOJAMHAMHKA»: MepBasi 3aJjada OI[CHUBACTCS B
2,5 6amna; Bropast — B 1,5 6amna; Tpeths — B 1 6am.

3azaga Nel

Jns peakuuu CH4 ) + CO2 ) = 2 CO ) + 2 Hz () onpenennte BO3MOXKHOE HaIpaBJICHUE
CaMOIPOU3BOILHOTO TEUEHHUs PEaKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu  Temmeparype T = 927 °C,
€CJI TEII0BOM 3(h(EeKT peakluu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCS. YKaKUTE: a) BbLACIAETCS
WIM TOTJOLIaeTcs RHEpPrust B XOJ€ peakuuy; O0) NpUYMHY HAWIEHHOIO HW3MEHEHHUS SHTPOIMHU.
Paccunraiite TeMIiepaTypy Hadajga peaKLuu.

3azaga No2

Boeruucnute remwmoBoit  addext peakuun: CaCy ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (1), monib3ysch
CTaHJIAPTHBIMU TEIUIOTaMU 00pa30BaHMsl pearupyromux BemecTB. CKONIbKO TEIIOThl BBIACIUTCS WIN
MOTJIOTHTCS TpU oOpazoBanuu 2,24 nm CoH,?

3azaua Ne3

[To TepMOXUMHUYECKUM YpaBHEHUSIM paCcCUUTANTE TEMI0BON 3 (HEKT peaKiuu:
Hooy + CO2@r) = CO () + H2 O). Tepmoxumudeckue ypaBHEHUS

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

06)2COr) +020)=2CO2 1), AH =-566,2 x]JIx.

JlomainHee 3aganue Ne 2
10 TEME «XI/IMI/I‘ICCKaH KHHETUKA»

B JOMAIIHEM 3aIaHHUU I10 TEME «XI/IMI/I‘-IGCKafl KHUHCTHUKA»: HepBafI 3aga4ya OLICHUBACTCS B 1,5
Oanna; BTopas — B 0,5 Gayta; TpeThs, yeTBepTas u msaTas — B 1 Ga.

3amaya Nel
Peakuus mpotekaer nmo ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (). HavanbHble KOHIIEHTpalUU

pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mons/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpOCTh MIpsIMOW peakiuu, korna mnpopearupyeT 30% CO? Bo CkonbKO pa3 M3MEHSTCS CKOPOCTH
MPUMOM ¥ 0OpaTHOM PEaKINK, €CJIU YBEIIMYUTh JaBJICHUE B CHCTEME B JIBa pa3a?

3agaua Ne2

IIpu Temnepatype 40 °C HexoTopoe KOJIMYECTBO BENIECTBA BCTYNAET B PeakIuio 3a 20MHH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPH TEMIIEpAType
200 °C, ecim TemmepatypHblit KO3O(HIMEHT CKOPOCTH PEaKIUU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPH 3TOM CKOPOCTb PeaKIuu?

3amaya Ne3

Haiigute HayanbHble KOHIIEHTPALIUY UCXOAHBIX BEIECTB M KOHCTAHTY PAaBHOBECUS PEAKIINH:
Fe @ + H20 ) = FeO ) + Hz (), ecau paBHOBECHbIE KOHIIEHTPALMU PEarupyroluX BEIIECTB PaBHbI:
[H20]=0,3moumb/11, [Hz2] = 0,4 Mmomb/m.

3ayaya Ne4

Jns peakuuonHoit cucremsl: CO ¢y + H20 ) = CO2 7y + H2 (7 HavanpHble KOHUEHTpaLUH
pasusbl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n1. OnpeaenuTe KOHIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHS], €CJIM KOHCTaHTa paBHOBecUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpallMK PEareHTOB KOHCTAHTBI PAaBHOBECHUS CIEAYIOLINX PEeaKIUH:

N2 + 3 Hor) = 2 NH3(n, AH =-92,2 xJTx;
COzr) +C =2 COq), AH = +160,5 x/Ix;
COr +H20r) =CO2 ) + How, AH=-41,1 xJIx.

VKaxxkute HanpaBJIeHUE CMEUIEHUsI XUMUYECKOTO PAaBHOBECHS ATUX PEAKLUi: a) IPHU NOHWKEHUH
TEMIEPATyphbl, €CIH JaBJICHHE MOCTOSHHO, 0) TpH TMOBBIIICHUM [ABJICHHS, €CIH TeMIeparypa
MOCTOSTHHA.

Jdomamnee 3axanue Ne 3
no reme «PacrBopbi»




B JOMAaIIHEM 3alaHUU II0 TEME «PaCTBOpBI))Z HepBaH, BTOpaﬂ, TpCTBﬂ 1 1aTas 3aJadun
orieHnBaercs B 1 6amr; yerBepras u mectas — B 0,5 6amna.

3amaua Nel
B xakom o0weme Bojibl ciieayer pactBoputh 1351 SNClz mis nonydenus 3M pactBopa xiopuaa

osiosa (1) ¢ mnotHOCTRIO P = 1,405 r/™MA?

Paccumraiite: a) MaccoByIO [OJIF0O BEIIECTBA B pacTBOpe; 0) MOJSIPHYIO KOHIIEHTPAITUIO
SKBUBAJICHTA; B) MOJSUIBHOCTB; ') THUTP; /1) MOJIbHYIO JOJIIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKoH4HUTE MOJICKYJIIPHBIC W HAIIMIIWUTE COKpPAICHHBLIC HWOHHBIC YPAaBHCHUA peaKHI/II\/JI
B3aHMOﬂ€ﬁCTBHﬂ CJICAYIOIINX BCIICCTB:

HBr + NaOH —

AgNOz + H2S —

MgCl; + KOH —

CaF, + HCl—

Sb(OH); + H>SO4 —

Sb(OH); + NaOH —

3agaua Ne3

CocTaBbTe 110 JBa MOJICKYJIAPHBIX YPaBHCHUA peaKHI/Iﬁ K CJICAYHOIIUM MOHHBIM:

Ba?* + CrOs> — BaCrOq;

NHs* + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3anaua Ned
Brranciure pH 0,05M pacTBopa cepHON KUCIOTHI.

3amaya Ned

Kakue u3 caemyromux coseit moaseprarorcs ruapoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
WMOHHBIE U MOJIEKYJSIpHbIE YpaBHEHHUS TUIPOJIM3a COOTBETCTBYOMmUX coiyiel. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PaCTBOPBI 3TUX COJIeh?

3agaua Neb

Haiinure npoussenenue pactsopumoct PbCly, eciu B 200 Mt Boasl pactBopsiercst 2,17 T 3T0T0
COEIMHEHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE MIPOLECCHI»

B nmomamraem 3aganuu o teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE IMPOIIECChI»: TIEpBast 3a1a4a
oneHuBaercs B 1,5 6auia; BTopas — B 2,5 O6aiia; Tpetbs — B 1 Gai.

3amaga Nel

[TonbGeputre ko3(hGUIMEHTHI B YpaBHEHUAX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
VYKaxuTe TUI KOKJIOU PEaKIUU.

Paccunraiite SHEKTPOABIXKYIIYIO CHIY W ONIPEIEIUTE HANpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHUsT  MEePBOM  peakuu MNP  CTAHAAPTHBIX  YCJIOBUAX,  HUCIOJb3Yys  3HAYEHUS
OKHCJIMTENHLHO-BOCCTAHOBUTEIILHBIX IIOTEHIINAJIOB:

H] + HsPO, — J» + H3PO3 + H20

HNO, — HNOsz + NO + H20

H[AuCl4]] + HO0, + NaOH — Au +NaCl +0O2 + H)0O

NHsReO; +H, — Re + NHsz + H20

KBrO — 0O + KBr

3amaya Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIU:

KMnOs + NaNO, + HO—



NaCrO, + H202 + NaOH —

Bi(OH)s + Nax$:0s+ NaOH —

BioO:; + C —

Mg + HNOs (pass) —

3azaua Ne3

Jlanbl nBe okuciutelbHO-BoccTaHoBHUTENbHBIC mapbl: KNOz, KNOz; u Pb(NOs)2, PbO:.
[Tonp3ysick TaOMUIEH CTAaHAAPTHBIX OKHUCIUTEILHO-BOCCTAHOBUTEIFHBIX TOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHON peakumu B ykazaHHoi cpexe (HNOgz). Paccumraiite 3HaueHue
BIEKTPOJABHKYIIEH CHIIbI PEAKIUH.

JlomalHee 3aganue Ne 5
1o TeMe «JIeKTPOXMMHUYECKHE CHCTEMbD»

B nmomarrHeM 3a1aHuu 10 TeMe «DIEKTPOXUMHUYECKUE CHCTEMBD): TIepBast 3a/1a4ya OICHUBACTCS B
1 6amt; BTOpas — B 1,5 O6anna; Tpeths — B 2,5 Oasia.

3amgauga Nel
CocTaBbTe JJIGKTPOHHO-UOHHBIC YPaBHEHHS JJICKTPOJHBIX TIPOIECCOB W  MOJICKYJSPHOE

ypaBHEHHE TOKOOOpa3yromel peakiuuu, IpoTeKarouleil mpu paboTe rajabBaHUYECKOIO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBUSX.

[IpuHsaB mOTEeHIMAT aHOJA PaBHBIM CTAHJAPTHOMY 3HAYEHHUIO, PACCUUTAUTE KOHIIEHTPAIHIO
KaTMOHOB METaJlJIa B KATOJHOM pacTBope, pu koTopoit DJIC raqbBaHUYECKOTO 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3agaya Ne2

[IpuBeaute cxembl BJIEKTPOJHBIX MPOLECCOB M  MOJEKYJISpHbIE YPaBHEHUS PEaKIIHiA,
MIPOTEKAIOIINX MIPH AIIEKTPOXUMHUUIECKON Koppo3un radpBaHonapsl Co/Ni: a) B kucnoit cpene; 6) BO
BIIQYKHOM BO3[yXe€.

Omnpenenure yObUTh MAacchl aHOJA TPH KOPPO3WU B KHUCIOH cpene 3a 20 MHH, €ClIM CKOPOCTh
koppo3suu coctasuia 0,01 r/q.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DJEKTPOJIHBIX MPOLECCOB (AHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIICH MPHU dIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs4.

Boruncnure (aktuueckoe KOJIMUECTBO MeETallla, MOJIYYEHHOTO Ha KaToJle MPH 3JIEKTPOJIU3e
Co(NO3)2, eciut 37eKTPOIIH3 IPOBOAMIM B TedeHuH | 4. BpIxoa MeTaiia mo ToKy cocTaBui 85%.

VYkaxuTe BO3MOXKHBIEC TPUUMHBI YMEHBIIEHUS BbIX0/1a METAJLIA M0 CPABHEHUIO C PACYECTHBIM.

Bapuant nomamHeil KOHTPOJbLHOH padoThI

BAPUAHT Ne 1

TEMA 3AJAHUE
3ananue 1. OxoHYaHHME SJEKTPOHHOW  (QOPMYIIBI
....65°6p" . Ykaxure HIOJIO’KEHUE JJIEMEHTA B
Tema 1. NIEPUOJUYECKON CHCTEME: NEPUO, I'PYIILy, MOATPYIIY,
IMepuoanyeckas cucTemMa 3J1eMEeHTOB | Ha3BaTh 3yeMeHT. COCTaBbTE AIIEKTPOHHYIO (opmyny
CTPOCHHME aTOMAa aToMa DJJIEMEHTA. YKaXUTE DJIEKTPOHHOE CEMENCTBO,
MeTaJlI WIH HEMETAaILI. CocraBbTe

NIEKTPOHHO-TpapuuecKyo (GopMylny A yKa3aHHBIX
JJIEKTPOHOB B HOPMAJILHOM COCTOSIHHU.

3apanme 2. VYkasaTb Bce€ KBaHTOBBIE 4HclIa AN
IEKTPOHOB, OTBEYAIOIIMX CIEAYIOUIEH 3IEKTPOHHOU




dopmymne 5p°

Tema 2. 3ananune. CocTaBbTe YpaBHEHHUS peakUuil, IpU MOMOILU
Kuc/10THO-0CHOBHBIE CBOICTBA KOTOPBIX MOYXHO OCYIIIECTBUTH CIIEIYIOIIHNE

BellleCTB IpeBpaleHus
Zn — ZnO — ZnCl, — Zn(OH),—Naz[Zn(OH)4]
Zapanue 1. J{ns peakunn FesOuk) + Haay = 3Fe0gq + H2On
OTIpEZIeTINTE BO3MOYKHOE HAIPABJICHHE CaMOIPOU3BOJIEHOTO
TEUCHHUs PEAaKIHUW TPH CTAHIAPTHBIX YCIOBUSAX U IPH

Tema 3. Temneparype t =1227°C, ecim TeroBoit addext 10

XuMuuyeckas TEPpMOAMHAMHUKA

3aJIAaHHOM TeMIIEpaTypbl HE N3MEHHUTCSI.

VYkaxure: a) BbIIESETCS] WK MOTJIOIIASTCS SHEPTUsl B X0/Ie
peakimu; 0) TPUYMHY HAMJIEHHOTO WM3MEHEHUSI SHTPOIHH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
paBHOBECHE U TIPOUCXOUT cMeHa 3Haka AG.
3aganue 2. Berauciure TeruioBoid addext peakimm 3Fe304)
+ 8Alk) = 4AlO3k + 9Fer), MONB3YSACH CTaHIAPTHBIMH
SHTAIBIUSAMU ~ 00pa3oBaHMSI ~ PEarupyrollMX  BEIEeCTB
(mpunoxenue 3). CKOIbKO TeIIOThI BbLAETUTCS (IOTJIOTUTCS)
ipy 00pa3oBaHuH BellecTBa Fe B kommuecTtse 56 17

Tema 4.
XUMHYECKAss KUHETUKA U
XMMHUYeCKoe paBHOBeCHe

3ananue 1. TemnepaTypHblii KOA(POUIUEHT peaKIUU
paBeH 2,5. Kak M3MeHHMTCS CKOpPOCTb peaklIMH: a) Mpu
MoBbIIEHUU TemnepaTypsl oT 60 mo 100°C; 6) npu
OXJIAKJICHUH peakimoHHo cmecu oT S0 1o 30°C?
3ananue 2. [ oopaTumoit peakiuu FesOsp + Hopy =
3FeO) + H:Or3anummTe BeIpa)KeHHE KOHCTAaHTHI
paBHoBecust AH®, x/[x =+ 69,8. [Ipemmoxure ciocoOb
YBEJIMYEHUS] KOHIICHTPAIMH MPOJIYKTOB pPEaKLUu.

Tema 5. PacTBopbl

3aganme 1. B 180 mur Boasr pactBopeHo 20 r cynabdara
maprania. [lomydawmicst pactBop miaotHocThio 1,101 /M.
Boruncnure MOSpHYI0, HOPMAJIbHYIO, MOJISUTBHYIO
KOHIIEHTPALIMU U MaCCOBYIO JIOJIIO PACTBOPEHHOTO
BEIIECTBA.

3ananue 2. CocTaBbTE MOJIEKYIISIPHBIE U
MOHHO-MOJIEKYJISIPHbIE YPaBHEHUS PEaKIIHii
B3aMMO/ICHCTBUS B paCTBOPAX MEKIY:

Bi2(S04)3 u NaOH,; FeCls u HsS;

NH4OH u MnClp; H2SO4 u Ba(OH)o.
3aganme 3. CocraBpTe€ HOHHO-MOJIEKYJSIDHBIE U
MOJICKYJISIpHBIE YpaBHEHHUs Tuaposm3a coinedr NaxSiOsz,
SbCl3, Rb2SO4. Kakoe 3nauenue pH (>7, <7) umeror
pPacTBOPBI ITUX COJICH?

Tema 6.
OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIC
CBONMCTBAa BeIlleCTB

3aganue. MeToI0M 3JIEKTPOHHOTO OanaHca MmoJI0epuTe
KOB(l)(l)I/ILII/IeHTLI B YPAaBHCHUAX, YKAKUTEC OKHUCIIUTECIIb U
BOCCTAaHOBUTCIIb, HAITUIIHUTE 3JICKTPOHHBIC YPABHCHU A
IMpOHeCCOB OKUCIICHUA U BOCCTAaHOBJICHHUA

H3PO3 + KMnO4 + H2SO4 = H3PO4 + MNSO4 + K2SO4 +
H.O

CuSOq + H3PO; + H20 = CuH + H3PO4 + H2SO4

Tema 7.
3J1eRTp0ngnqec1me CUCTEMBbI

3ananue 1. /[ ranbBaHMUECKOTO DIIEMEHTA,
00pa30BaHHOIO MJIACTUHAMH U3 METAJIJIOB

Zn u Ag, IOrpy>KEHHBIX B PACTBOPHI UX COJIEH C
KOHLIEHTpaluel HOHOB METAJUIOB

A™ =0,0lu B™ =0,05

1) cocraBbTe CXeMY rajlbBAHHYECKOTO JJICMEHTA;




2) HaIUIIUTE YPaBHEHUS 3JICKTPOIHBIX MPOIECCOB U
TOKOOOPAa3yIOIIeH peakinu;

3) paccuuTaiiTe 3JIEKTPOABMIKYIILYIO CUITY
raJbBaHUYECKOTO JIEMEHTA.

3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
IPOIIECCOB (aHOJI MHEPTHBIN) U MOJICKYJISIPHOE
ypaBHEHHE PEAKIUH, IPOXOSIICH MPH AIEKTPOIH3E
paciiaBa WM pacTBopa anektposmra  paciuia CaCls .
Brraucnure Maccy MeTasuia BBIISIMBIIETOCS Ha KaToe,
€CJIM JIEKTPOJIN3 TPOBO MM Tipu cuiie Toka A =10,0. B
TeueHHe BpeMeHu = 2,5 4.Bbixosa Meraiia no Toky Br
cocraBmn  98%.

3ananue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX
IPOLIECCOB U MOJIEKYJIIPHOE YPaBHEHHUE PEaKIuHy,
IIPOTEKAOIIEH TP NIEKTPOXUMHUYECKON KOPPO3HUU
rajgbBaHomapel: Pb - Sn

a) B KHUCIIOH cpenie;

0) B aTMOc(epe BIaKHOTO BO3IyXa.

KoHTpoJibHBbIE BOIIPOCHI IO TEMaM
KoHTpoJibHbIE BONIPOCHI 110 TeMe «XMMHUYeCKas TEPMOAUHAMMKA»

OCHOBBI XHMHUYECKON TEPMOJINHAMUKHU: TIOHSITHE CUCTEMBI, BHJIBI CHCTEM.
TepmouHaMHUYECKHE TapaMeTPhl U PYHKIIUNA COCTOSTHUS CUCTEMBI.

Bayrpennsis sueprus. Padora. Temora.

[TepBrIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTanbnus Kak (GyHKIHS COCTOSIHUS CUCTEMBL. DHTAJIbIUS 00pa30BaHUs BELECTBA.
TennoBoit 3¢dekr xumudeckor peakiuu. DakTOpbl, BIUAIOIIME HA TEIIOBOM 3(deKT
XUMHUYECKON PEaKIUu.

7.  Tepmoxumus. 3akoH ['ecca.

8. CnencTBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak GyHKUHS COCTOSIHUS CUCTEMBI.

10. BTopoii 3aKOH TepMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOJTUHAMHUKH.

12. Dmneprus ['u60Oca.

13. HanpaBneHue caMOnpon3BOIBLHOIO MPOTEKAHUS XUMHUUECKUX PEaKLUi.

oakrwdE

KOHTpOJIbHLIe BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumnyeckas KuHeTuka. CKOpOCTh XUMHUUYECKOM PEAKIIUU U METO/BI €€ PEryJIupOBaHMUsL.
BnusiHue KOHIIEHTpalUU Ha CKOPOCTh XUMHUYECKON peaklny (3aKOH JAEHCTBYIOIHUX MacC).
Brnusinue TemnepaTtypsl Ha CKOPOCTh Xumudeckoii peakuuu. [Ipasuno Baut — ['odda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHnyca.

OHeprus akTUBAaLlUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KoMIUIEKca. JHEpreTUUeCcKas AuarpaMmma.

Kpusas MakcBenna — bosibiimana. DHepreTudyeckuit 6apbep.

Karanutnueckne CUCTEMBI.

BnusiHue katanusatopa Ha CKOPOCTb XUMUYECKOW PEAKIIMH.

0. T'oMoreHHbIH U reTeporeHHbI KaTaaus.

11. KoneGaTenbHble peakIuu.

12. Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOpATUMBbIE PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSL.

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

15. BnusHHe KOHIEHTpALKH, JaBICHUS U TEMIIEPATypPhI.

RoOoo~Nooa~LONE



16. da3oBbIec paBHOBECHSI.
17. ®a3oBbie AMArpaMMBbl JJisi OTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoabHubie Bonpockl o Teme «PacTBopbn»
1. Ilonsrue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocTs rasa.

2. PactBopel. CrniocoObl BBIpRKCHHS KOHIIEHTPAIMM pPACTBOPOB (MaccoBas MAOJSI, MOJISIpHAsS
KOHIICHTPAIIUS, MOJISIpHAs. KOHIIEHTPAIIUS SKBUBAJICHTA, MOJIbHAS A0S, TUTD).

3. KommuraruBHbie CBOWCTBA pacTBOPOB. M aeanbHbII pacTBOp.

4.  3axonsl Payns: | (roHomerpuueckuit) u |l (30yminockonnueckuii 1 KpUOCKOITMYECKHIT).

5. Ocwmoc. Ocmotuueckoe gapieHue. Cxema ocMoMeTpa.

6. KucnoTrHO-OCHOBHBIE B3aUMOJICHCTBHUS BEIIECTB.

7. HMonHas Teopus KHUCIOT U OCHOBaHHM AppeHuyca. OCHOBHbIE MOHATUS M TOJIOKEHHUSI TEOPUHU
Appenunyca.

8.  Jluccomumarus KHCJIOT, OCHOBAaHWH W COJIeH C TOYKH 3pEHUsS HOHHOW Teopuu AppeHHmyca
(mpumepsl).

9.  Crenens auccormarii. CHIIBHBIC U CITA0BIC AIEKTPOJIATHI.

10. Imccormarmsi cnadbIX AMeKTponTOB. KOHCTaHTa TUCCOIMAIIHH.

11. 3akon paz6aBnenust OcTBaibaA.

12. Peakiuu MOHHOTO OOMEHA MEXy JIEKTPOJUTAMU (Ha MPUMEpPE peakiuii 00pa3oBaHUs CIabOTO
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. HWonHoe mpousBeaeHUE BOAbL. BoaopoHbIN U THAPOKCUITBHBIN TIOKA3aTeIH.

15. Tmaponus coseit. Tumbl THAPOIN3a COTEH.

16. KoumuecTBeHHBIE XapaKTEPUCTUKH MPOIIecca THAPOITH3A.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIU3A.

KonTpoabHbie Bonpockl o Teme «/{ucnepcHble cucTeMb»

I'eTteporennsie cmecu. JlucnepcHbIe CUCTEMBI.
HucnepcHocts. Knnaccudukanum AUCIEepCHBIX CUCTEM.
Komnouansie pactBopsl. JInodunbubie u 11o¢poOHbIE KOJUIOUIBI.
CriocoObl MoTyueHus: KOJUIOMIHBIX PACTBOPOB.
CrpoeHure KOJUIOUTHBIX YaCTHII.
[IpaBuno dasiuca — [leckosa.
Y CcTOMYUBOCTD KOJUIOUAHBIX cucTeM. CTaOuIN3aTOPBL.
Koarymsiiust muoduinbHbIX U 110(OOHBIX KOJIOUIOB.
CenumeHTanus KOJJIOUIOB.
0. Koarynsmus KOJIOUIHBIX PACTBOPOB AIIEKTPOJIUTAMH.
11. TIlIpaBuno llynbue — 'apau. Koarynupyromias cnocoOHOCTb.
12. OnTuueckue CBONCTBA KOJIJIOUTHBIX PACTBOPOB.
13. DnexTpuueckue CBONCTBAa KOJUIOUAHBIX PACTBOPOB.

BOoOo~NoG~WNE

KonTpoabHbie Bonpockl 110 TeMe «OKHCIUTETLHO-BOCCTAHOBUTEIbHbIE
npouecchn

OcHOBHBIE IOHATHS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
OKHCANTENBEHO-BOCCTAHOBUTEIIBLHBIE CBOMCTBA BEILIECTB.

Bakneine OKUCIUTEIN U BOCCTAHOBUTEIIH.

THUIBI OKUCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (IIPUMEDBI).
OKHCANTENBHO-BOCCTAHOBUTEIbHBIA IOTEHLIAAT.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIM.
HarmpaBieHne OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

ONoGaR~WNE



KOHTpOJIbeIe BOIIPOCHI IO TEME ((3JIeKTp0XI/IMI/I'{eCKI/Ie CHUCTEMbI»

DnexkTpoxuMHuyeckue cucteMbl. Kiaccudukaius 3JeKTpOXUMHYECKUX POIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAOLIUE HA IPAHULIE Pa3/ieia «METAILI — paCTBOP».
lanpBannyeckuii snement Janudis — Skoou.

DNEKTPOABUKYIIAsl CUJIA TaJIbBAHUYECKOTO JIEMEHTA.

W3mepenue 31€KTpOAHBIX NOTEHUUANOB. Psia  CTaHIapTHBIX 3JEKTPOJHBIX IOTEHIIMAJIOB.
CBOI/ICTBa METaJIJIOB B COOTBETCTBUHU C MX HOJIOKEHUEM B Psly HAIPSKEHUH.

6. VYpasuenue HepHcra.

7.  DnexTpoiu3 pacIiaBoB M pacTBOpoB. KatoaHble U aHOIHBIE POLIECCHI.

8.  OObemunHeHHsbIH 3akoH Dapanes. Boerxoa mo Toky.

9.  Koppo3us metaimos. Kiaccudukanus Koppo3nOHHBIX TIPOIECCOB.

10. Xwumudeckast KOpPO3HsL.

11. Dnextpoxumuueckas Koppo3us. AHOJHOE OKHCIEHHE MeTallla M KaTOJHOE BOCCTaHOBJICHHE
OKHUCJIUTEJSL.

12. TIpumepsl KOPPO3UH B KUCIOU Cpeie B aTMOCHEPHOI KOPPO3HH.

13. CkopocTh KOppO3UH.

14. 3ammTa METa/IOB OT KOPPO3UHU.

15. 3amuTHBIE HOKPBITHSL.

16. DACKTPOXMMHYECKHE CIIOCOOBI 3alIUTH OT KOPPO3UH METAJIIOB.

17. Xwumudeckue MCTOYHHUKH TOKA. [ 'aTbBaHMUECKHI DJIEMEHT.

18. Xumuveckre NCTOUHUKHU TOKA. AKKYMYJISITODHI.

19. Xwumudeckne NCTOYHUKHU TOKA. TOTUTUBHBIC SJIEMEHTHI.

agrwNpE



IMPUJIOKEHUE 2
7. OneHo4YHbIe CPpeACTBA 1JIsl IPOBeJAeHUs IPOMEKYTOYHOH aTTeCTALMHI

[IpomexxyTouHass  arrecTtausi HMMEET  LEJIbK  ONPENEIUTh  CTENEHb  JAOCTHXKEHUS
3aITaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHUS IO TUCITUILIMHE 32 OTPEACIICHHBINA TEPHO] OOYICHUS.

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘{eHI/IH H OHCHOYHBIC CpeacTBa JJsl IIPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranmmn.:



Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

VYK -1: CnocobeH ocyiecTBIATh KpUTHUECKUN aHAJIN3 MPOOIEMHBIX CUTYalluii HA OCHOBE CUCTEMHOI0 M0JX0/1a, BEIpadaThiBaTh CTPATErHIO IEHCTBUI

VYK-1.1: AHanu3upyeT npoOIeMHYIO Ilpumepnuvie npaxmuyeckue 3a0anHu::
CUTYALIMIO KaK CUCTEMY, BBIABIISS €€ 1. Onpenenute TEpMOIMHAMUYECKYIO BO3ZMOXKHOCTD MpoTekaHus peakiuuu CaO) + 2 Cuo) =
cocTtasisiolue u cBsizu Mmexxay Humu | = CaCsz ) + COr), AHr = 460 Ik npu cTraHgapTHBIX ycioBusaX. PaccuuTaiite TeMneparypy Hadana

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

2. TomoreHHasi peakiusi mpoTekaer mo ypaBHeHwro Hx ) + |l np = 2 HIly). Hauanpnas
KOHIIEHTparms Bojopoda 2,1 Momiw/n, nomaa 1,5 monw/n. Bo CKOIbKO pa3 M3MEHUTCS CKOPOCTh
peakmuu, Kornaa npopearupyet 30% Bomopoaa?

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

4. Onpenenutre MNPOAYKThl PEaKIUU B CIEAYIOIMMX B3auMOJCUCTBUAX. Hamumure ux B
MOJIEKYJISIPHON W MOHHOU (popmax:
Al(OH)3z + NaOH —, Ko,CO3 + H2SO4 —, H2S + KOH —.

5. HanucaTh MOHHBIE U MOJICKYJIIpHBIE YpaBHEHUs peakiuii ruaponu3a cojeit: KsPOs, NaxSOs;
ZnCl.

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

7. Hamucatbh 51€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJHBIX IPOLIECCOB, YpPaBHEHHE CYMMAapHOM
ToKOoOOpa3ytomieil peakiuu, BoIYHCcIuTh DJ[C raapBaHUYECKOTO 3JIEMEHTA, €CIM KOHIEHTpPalUuu
MOHOB MeTasIoB pasHsl: [AP*]=0,001 momns/1, [C0**]=0,1 Mons/m.

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

UCTOYHUKOB HH(pOpMaImu, paboTaeT
C IPOTUBOPEUYMBON MHPOpMALTUCH 13

pa3HBIX HMCTOYHUKOB, OIPEICIACT
poOeIBI B nHdopmMaIuu,
HEOOX0IMMO TSt pelieHus
pOOJIECMHOI CHUTYaIUH, u

1. OCHOBBI XMMHUYECKOH TCPMOJUHAMUKHU: CUCTEMA, TCPMOAUHAMHUYCCKHUC IIapaMCTPbI
CUCTCMBEI, (I)YHKI_H/II/I COCTOAHHUA CUCTCMBI. HepBHﬁ 3aKOH TCPpMOJUHAMUKH.

2. OHepreTuka XMMHUYECKHUX MPOLECCOB.

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

4. OHtponus. YpasHeHue bonbMana. Bropoil u TpeTnii 3aKOHbI TEPMOINHAMHUKU.
5 Oneprus ['n06ca. HanpapieHuss XMMHUUECKUX IPOIECCOB.




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

OPOEKTUPYET TMPOLECCHl IO
yCTpaHEHUIO

ux

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. KaranmszaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ €eTepOreHHbIN KaTanus.

12. Xumudeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHSI.

13. Cwmemenne xumudeckoro pasHosecust. [Ipunmmn Jle [larense.

14. PactBopbl. CrtocoObI BeIpayK€HUSI KOHIICHTPAIIUHA PACTBOPOB.

15. PacTtBOpsI 35ekTposuToB. CTENEHh M KOHCTAHTA AJIEKTPOJIUTAYECKON AUCCOIMAlMH. 3aKOH
paszbaBnenust OcTBanbaA.

16. Juccouunanus KUciaoT, OCHOBaHUM, cosieil. AMQOTEpHbIE JIEKTPOIIUTHI.

17. PactBopumocts. IlpousBeneHune pacTBOpUMOCTH. YciioBHE OOpa3oBaHUS M PacTBOPEHUS
OCaJIKOB.

18. Hucconmanus Boasl. MoHHOE pou3BeaeHue Boibl. pH.

19. ['uapomm3 coneii. CTeneHb U KOHCTaHTa THAPOJIN3a.

20. Hucnepcusie cucremsl. Knaccudukanus. Jlnopunpabie 1 110¢POOHBIE KOJUTOUIBI.

21. CrtpoeHne KOJUTOUIHBIX YaCTHII.

22. Koarynsauus KoJUIOuIHBIX pacTBOPOB.

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

24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapajiest. DIEKTPOIHBINA MOTESHIMA.

25. lanpBannueckuii snement Janmais Skoow.

26. DIEKTPOXUMHUYECKHUE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHune 31eKTpoaunsa.

217. DOnexTponau3. AHOTHBIA M KaTOJHBIA MPOIECCHl MPHU IEKTPOTIU3e pacTBOpoB. [Ipumenenue
ANEKTPOJIN3A.

28. Kopposus. Buasl koppo3uu. CriocoOb! 3Tl METAIIIOB OT KOPPO3HH.

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  TerioBoW 3(deKkT peakuuu [0 3aTaHHOW TEeMIepaTypbl HE HM3MEHUTCS. YKaKWTE: a)
BBIJICJIICTCS. WM TIOTJIONIAETCS SHEPrus B XOJAE peakiuu;, 0) MpUYUHY HAHJIEHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peaKLuu.

2. Breipa3zure 4epe3 KOHLEHTpAIIMH PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIOIIUX PEaKIHi
N2y + 3 Hoey = 2 NHzp), AH = -92,2 xJ[x. YKakuTe HamnpaBiICHHE CMEIIECHHS XUMHUYECKOTO
paBHOBECHS 3TUX PEAKIUi: a) IPU NOHWKEHUH TEMIIEpaTyphl, €CII JAaBIICHHE TOCTOSIHHO; 0) MpH
TIOBBIIIICHUH JJABJICHUS, €CJIA TEMIIepaTypa MOCTOSHHA.

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

4. Kakue w3 crnemyrommx coseid mnoasepratorcs ruaponusy: NapSiOz. Cu(NOs)z. KBr?
CocraBpTe MOHHBIE M MOJICKYISIPDHBIE YpPaBHEHUSI THIPOJIM3a COOTBETCTBYIOHIMX cojieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJEH?

5. 3ok rugpoKcHIa MarHus mosydeH myrem cmentuBanus 0,02 1 0,011, pactBopa MgCl u
0,028 1 0,005 . pactBopa NaOH. Omnpenenure 3apsj 9acTUI] TMOJYYSHHOTO 30JI1 W HAIUIIIHATE
dbopmMyiTy ero MUIIEIUIBI.

6. PaccunTaiiTe 3JEKTPOJABMKYIIYIO CUIY M OINPEACIUTE HAIMPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HaYEHUs
OKHCJIUTEIbHO-BOCCTAHOBUTENLHLIX IToTeHuanios H) + H3i:POs, — Jo + H3iPOs; + H20.

7. llpuBegute cXembl S3JCKTPOIHBIX MPOIECCOB M MOJEKYJISPHbIE YPaBHEHUS pEaKIIUid,
NPOTEKAIOIINX 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 3J1EKTPOHHO-MOHHBIE YpPaBHEHHS AJIEKTPOJHBIX MPOLIECCOB (aHOJ WHEPTHBINA) U
MOJIEKYJIIPHOE YpaBHEHUE PEAKIUU, TPOUCXOsIeH mpu snekTpoiuse pactBopa CoSO4, Beruucnure
(akTHUeCKOe KOJMYECTBO MeTajlia, MojydeHHOTro Ha katozae npu anekrpoimze Co(NOz)z, eciu
ANIEKTPOJIM3 TMPOBOAWIM B TedueHMu 1 4. Beixox metamna mo Toky coctaBuin 85%. Ykaxkure
BO3MOKHbIE PUYMHBI YMEHBIIICHH BBIX0JIa METAJUIA [0 CPABHEHUIO C PACYETHBIM.

YK-1.3

Pa3pabatbiBaeT u coaepxKaTelbHO
apryMEHTUPYET CTPATETUIO PEIICHHUS
npoOJIEeMHON CHUTyallil Ha OCHOBE
CUCTEMHOTO u
MEXIUCIUTUIMHAPHOTO  TIOJIXOJIOB;

Ilpumepnsle npakmuyueckue 3a0anusn:

1. OnpenenuTs, ¢ KAKUMU U3 YKa3aHHBIX HIKE BEIIECTB MOXKET B3aHMMOJICHCTBOBATH PAaCcTBOP
TUAPOKCUAA Kanus: HomoBodopoaHas kuciora, ximopun meau (Il), okeun yrmepona (1V), oxcua
ceunna (ll), ruapokcun amoMuHus, THAPOKCHA amMMoHusA. CocTaBbTe€ YpaBHEHHUS 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, ONpEeAeNssi BO3MOXKHBIC | CTAHAAPTHBIX ycloBusaX, u Temnepatype 1100 K. Peaknust BocctanoBienus Fe304: Fe3Oau +4Ce
pucku u mpemiaras nytH ux [ = = 3Few) + 4CO(
YCTpaHEHHUs 3. TemnepaTypHbIii K03 (HUITUEHT peakuy paBeH 2,5. Kak u3MEHHUTCs CKOPOCTh peakiuu: a) Ipu

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
pacTBopsieTCcss B KOHIIGHTPUPOBAHHOW CEpHOM KHCIOTE U CIUIABJsIeTcs CO Ienoublo. Yto
MpescTaBiIsieT coboii 3To coenuHenne? HanummTe ypaBHeHNs BCeX YKa3aHHBIX PeaKIuil.

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

7. Kakue BemectBa M B KaKOM KOJMYECTBE BBIJETATCS TMpu mnpoxoxaeHuu 48250 Kn
aeKTpudecTBa 4epe3 pactBop xmopuaa mapranma (I1)? CocraBpTe cxemy 3JIEKTpOJH3a 3TOTO
pacTtBopa.

8. AmoMHUHHI cKierad ¢ Meapto. Kakoit u3 MeTaiioB OyJeT KOppOAUpOBaTh B CpPeie CEPHOM
KHUCIIOTHI B aTMOc(depe BiaxHOoro Bo3ayxa? CocTaBbTe CXEMBI DJICKTPOXUMUYECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BIMUSHUS KOHIEHTPALMU HA CKOPOCTh XMMUYECKON peakuu
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 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 JE€MOHCTPHUPYET BBICOKUH YpOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIIIyOOKOe 3HaHue
y4eOHOro Marepuaina, CBOOOIHO BBINOJHSET NPAKTHUECKUE 3aJaHusl, CBOOOJIHO OINEpUpYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydJaromIMiics JEMOHCTPUPYET CpPEIHUM YpPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTECHIIMI: OCHOBHBIC 3HAHUS, YMCHHS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUICCKUX OTIePAIIHX, IEPEHOCEe
3HaHWH U yMEHUI Ha HOBbIC, HECTAHAaPTHBIC CUTYAIIHH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIHIA: B XOJI€ KOHTPOJIBHBIX MEPOIIPHITUH JTOITYCKAOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHW, HABBIKOB, OOyJaroIIuics
UCTIBITHIBACT 3HAYMTEIBHBIC 3aTPYIHCHUS NPU OTNICPUPOBAHMM 3HAHUSMHU U YMEHUSMHU TPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLICHKY «HEeYyJ0BJeTBOPHUTEJbLHO» (2 Oama) — 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/n710;1 HC MOXKCT II0Ka3aTb 3HaAHUA Ha
YPOBHE BOCIIPOU3BCACHUA U 00BICHEHHUS I/IH(bOpMaI_[I/II/I, HC MOZKCT IIOKAa3aTb MHTCJIJICKTYAJIbHBIC
HaBBIKU PCIICHUSA IIPOCTHIX 3aaa4.
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