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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00pena s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

Jucunmimaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
IIPOrpaMMBl.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLHUIUINH/ IPAKTUK:

«Xumus» 0obeMe IporpaMMbl CpeHen 0011e00pa3oBaTeIbHON HIKOJIbI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUTUINH/TIPAKTHK:

be3zonacHOCTb KU3HEAEATENbHOCTH

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-1 Cmnocoben INPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_[CI/IH)KeHepHLIe 3HaHHusA, MCTOABI
MATEMATHYCCKOI'O aHaJin3a U MOJACIIMPOBAHN S B HpOdJCCCI/IOHaJII)HOﬁ JCATCIbHOCTH,

OIlK-1.1 Pemaer crangaptHeie mpodeccHoHalbHBIE 3aladd ¢ [PUMEHEHHEM
00IIeNHKEHEPHBIX 3HaHUI
OIIK-1.2 [TpumeHsieT MeTOABbl MOJEIHMPOBAHMSI M MaTeMaTHYECKOrO aHauu3a s

pelnrenus 3a71a4 B 1po(eCCHOHAILHON JEeITSILHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)

OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOoHTaKTHas pabora — 10,6 akas. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHEAyIUTOpHAs — 2,6 aKaJl. 4acoB;

— caMmocTosTeapHas paboTa — 88,7 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHas paboTa E z Dopma TeKyIIero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. acax) £ A . P Kon
> & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JUCTTUTLTAHBI N £ ® . | koMmeTeHIMK
Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | €8
Jlex. - | PAKT. =g aTTecTalyH
3aH. 3aH. | QO &
1.
- pelieHHe
KOHTPOJIBHOMN
a0O0THI;
P ’ 3ammra
1.1 XumMuueckas TepMOIUHAMUKA 14 ) KOHTPOJILHOH OIIK-1.1,
' p CaMOCTOSITENTLHOE P OIlK-1.2
9 paboTHI.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPHI.
- pelieHue
KOHTPOJIbHOM
a0O0THI;
P ’ 3amura
- . OIlK-1.1,
1.2 Xumuueckast KHHETHKA 12 KOHTPOJIBHOM
CaMOCTOSITENTLHOE OIlK-1.2
. paboTsl.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPbI
1
- pelieHue
KOHTPOJIbHOM
a0O0THI;
P ’ 3amuTa
1.3 PactBOpHI 2 2 20,7 i KOHTPOJIBHOM OIIK-1.1,
CaMOCTOSITEIBHOE OIIK-1.2
. paboTsl.
u3yueHHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI
- peleHue
KOHTPOJIbHOU
a0O0ThI;
p ’ 3amura
1.4 JlucniepcHBIE CUCTEMBI 12 j KOHTPOJIbHOU OIK-1.1,
' P CaMOCTOSITEIBHOE P OIIK-1.2
. paboTsL.
u3yucHHe y4eOHOH
U Hay4HOH
JTUTEPATYPbI




- peureHue

KOHTPOJBHOMN
a0OTHI;
15 P ’ 3ammra OTK-1.1
OKHUCITUTETHHO-BOCCTAHOBUTEIILHBIC 10 KOHTPOJIBHOM .
CaMOCTOSITENEHOE OIIK-1.2
IPOLECCHI . paboThL.
u3ydeHue yueOHou
Y HAYIHOH
JIUTEPATyPbI
- perieHue
KOHTPOJBHOM
a0oTBI;
p ’ 3amura
- . OIIK-1.1,
1.6 DIeKTPOXUMUYECKUE CHCTEMBI 20 KOHTPOJIBHOM
CaMOCTOSITEIbHOE OIIK-1.2
. paboThI.
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATyphl
Hroro mo pazneny 88,7
Hrtoro 3a cemectp 88,7 9K3aMeH
Hroro no aucrumninuae 88,7 SK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS NPE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpas3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. l'enpdpman, M. U. Xumus : yueOnuk / M. U. Tenvdpman, B. I1. FOctpatoB. — 4-¢ uzn. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT : 31eKTpOHHBIH //
Jlanp : anexTpoHHO-OMONMOTeuHas cucrema. — URL: https://e.lanbook.com/book/210221 (nara
obparnienus: 07.03.2024). — Pexxum A0CTyma: /I aBTOPHU3. MOJIH30BATEIEH.

2. Xumus : yaeOnuk uis By30B / H0. A. Jlebenes, I'. H. @anees, A. M. 'ony0es, B. H. lllanoBan

; mox obmel penakumert I'. H. daneeBa. — 2-e mu3z., nepepad. u gon. — Mocksa : M3marenbcTBo
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
AIICKTPOHHBIN Il O6pazoBaTenpHas miaTdopma Opaiit [caiit]. — URL:

https://urait.ru/book/cover/7TF0C2B24-7759-4C94-8783-185D7EB61E88 (mata oOpateHus:
07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumypusa
; Marauroropckuii roc. texunueckud yH-T uMm. I'. M. HocoBa. - Maruuroropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kxpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOGpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JICKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TVY um.
I WM. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
Caenenus noctynssl Takoke Ha CD-ROM.

3. Komsama, JI. I'. OxuciuTenbHO-BOCCTAaHOBUTENBbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. Koposun, H.B. Ob6mas xumus: yued. Ans TeXHUUYECKMX HampaB. U cren. By3oB /H.B.
KopoBun —9-¢ u3zg., mepepad.- M.: Beicmr. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkwii cnpaBouHuk Qusnko-xuMuveckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. Pasuens, 3. H. Tumodeesa; nox pen. A. A. PaBnens, A. M. [lonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBCHHBIMN.



7. W3Bectust BblcIMX y4YeOHBIX 3aBefeHHH. XUMUS M XHMHYECKas TEXHOJIOTHS:
Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
nabopaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O0YJaromUMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEUHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumnypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HEMOCPEACTBEHHBIH.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW palboThl MO AMCLUIUIMHE «XUMHS» 11 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJrOTOBKH W cnenuaibHocTed Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckue ykasaHus K J1a0OpaTopHbIM paboTaM M0 JAMCHUIUIMHE «XUMHUS» IS
00yuaroLMXCcsl BCEX HAIPABJICHHUH MOJATOTOBKU U CIIElHaNbHOCTEeH Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmdeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTuka. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl [UIs CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMMS» JUIsl 00ydaroLIuXcsi BCeX
HaMpaBJICHUH MOATOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.W. Pomxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t uMm. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 ¢. — TeKCT : HemoCpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIMXCcsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. HocoBa, 2023. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSATENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolIMXcsi 10 BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Munrypuna,
Marnurtoropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2023. — 26 c. — TekcT : HemocpeaACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1aOOpaTOpHOU
paboTe 1Mo JuCHUIUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HANpaBiICHUSM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenus / JLI. Komsima, JILA. Boabsi; Marautoropckuii roc.
texandeckuid yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2023. -9 ¢c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkucinuTebHO-BOCCTAHOBUTEIBHBIC PEAKIINH: METOAMYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeil Bcex (opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2023. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSTEILHON padoTe /sl 00yJaromuxcs M0 BCEM
HAlpaBJICHUSM IMOATOTOBKM M cHenualbHOCTSIM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECCH: METOAMYECKHUE YKa3aHUs K
nabopaTtopHoit paboTe Mo JUCHHUIUINHE «XUMUSD) I 00y4JaromIMXCcsl 0 BCEM HANpPaBICHUSM
MOJTOTOBKHM U CIenUalbHOCTAM Bcex ¢dopm obyuenust / O.A. Mumypuna, H.W. Poanonosa;



I'. 1. Hocoga, 2023. — 13 c. — TekcT : HemocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnneuenne

HaumenoBanue .
0o Ne noroBopa Cpoxk eHCTBHYSI JINIICH3UH
MS Office 2007 |y 135 1 17.09.2007 BeccpouHo
Professional
FAR Manager cB00OTHO pacrpoctpansemoe [10 OECCPOYHO
Bbpaysep Yandex |cBoGoHO pactpoctpansemoe [10 OeccpouHO
7Zip cBoOoHO pacrpoctpansemoe [10 OECCPOYHO

Hpodwccnona.nbnble 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbBI

HasBanue xypca CchlIKa
DOnekTpoHHas 0Oa3za mepuoauvecKkux u3nanuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanumonanbHas uH(pOpMAIIMOHHO-aHATUTHYCCKAsT

cucreMa —  Poccmiickmii  magexc  mayunoro|[URL: https://elibrary.ru/project_risc.asp
nutuposanus (PMHII)

ITouckoBas cucrema Axagemusi Google (Google URL: https://scholar.google.ru/
Scholar)

deepabHOE rOCyIapCTBEHHOE OF0KETHOE

yUIpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/

IIPOMBIIUIEHHON COOCTBEHHOCTH)

Poccwuiickas 'ocynapcTBennas 6ubimoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

OnexTpoHHbIe pecypcebl 6ubmnoreku MI'TY um. I'.1. https://host. megaprolib.net/MPO109/Web
Hocosa ' ' '

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUYECKOE 0OecIieueHUe AUCUUIUINHBI BKITFOUAET:

YyeOHble ayIUTOpPUM s NPOBEAEHUS 3aHATUH JeKIHoHHoro tuma. OcHalleHue:
MynpTuMeANHbIE CPEICTBA XPaHEHUS, IEpeaun U NPeCTaBIeHUs HHPOPMAaILIUH.

VYyeOHble ayIuTOPUM S TNPOBEJACHHUA  JIa0OpPATOPHBIX  3aHATUH, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJIS U NMPOMEKYTOUHON arrecTanuu. OcCHalleHHe:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocyna, peakTuBbl, HarnsaHsie
MaTcpurabl: Ta6J'II/IIIBI, CXEMBI, IINIaKaThI.

[Tomemenust ansi camocTosTeNbHOW paboThl oOyuaronxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketom MS Office, Bbixomom B MHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust A1t XpaHEHUST U MPOPIIAKTHISCKOTO OOCITYKHUBAaHHUS YI€OHOTO 000pYIOBaHUSI.
OcHamienue: Crennaxu, ceiidpl 1 XpaHeHus: yaeOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOro 000PYIOBaHHUSL.



MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOMCXOUT KakK BO BPEMs JIAOOPATOPHBIX 3aHATHUM, TaK M HA TUIAHOBBIX KOHCYJIbTAIMSIX, W Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA 10 KAXIOMY Pa3Aeily JUCUUIIMHBL. TeCThl BKIIOYAOT TEOPETUUECKUE U IPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BOIPOCY IpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CPelH
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui JJ1s TEKYLIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBerii 3aK0H (TIEpBOE HAYAII0) TEPMOTUHAMHUKH MAaTEMaTHUECKHU 3aITMCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil a¢ ekt peakuuu orpunarenet (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakue u3 mpuBEeICHHBIX PEAKINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I>x/Moib
0) H+4/2 0,=H,0, AH = -242 K]]x/Monb
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/mMomb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

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

6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagun) = CU (¢ + CO (), morsmotuaoch 22 /I TEmI0ThI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOITPOU3BOJILHOTO TEUECHHS PEaKIMKM PH CTAaHJAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C 1 Temmeparypy Havaja peaxkiiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak uzMmeHsieTcs SHTPONHUs IPU Pa3N0KEHUU KapOoHaTa Kaublus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KCl10O; (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax mo Teme «XuMHuUYeCKasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U IISITOE 3aTaHHS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JEBITOE M JIecsaToe — B 1 0ajl, a OJUHHAAIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pa3zpen xuMuu, N3y4aronIuil CKOPOCTH U MEXaHU3MBI XUMUYECKUX PEAKIIUH, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJIHOCTBIO PACXOYETCs] OJTHO U3 UCXOHBIX BEIIECTB
0) M3MeHEeHUE KOJTMYECTBA BEIIECTBA PeareHTOB (M MPOIYKTOB) PEAKIIUH B SAMHUILY BPEMEHU B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIMA K MOMEHTY OKOHYAHUS PEaKIInN
3. B Kkakux eMHHUIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKON peaKiuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
4. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX PEaKIInii?
a) OT MPUPOJIBI PEATUPYIONTUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocrosiHuE XUMHUYECKOTO PaBHOBECHS 00OPaTHMBIX MTPOIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
6. Kak 3anuceiBaercs Bepaxenue it ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = k[NO]*[H.0]°



7. Kak 3anumiercs BeIpaKeHHUE I KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha [uarpamme 1MokasblBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?
ayl E ¢ .
4
0) 2 2

B) 3 Y
% ;
—y Y

v

XOJ1 pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) peaKIIMsi ONMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCsl BIEBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IIpH MOBBILICHUHU TEMIIEPATYPbl

B) TIPH TTOBBIIICHUY JIABJICHUS
11. Ina peakunu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBEeCHas1 KOHIIEHTpAIMsS BOJOpOa paBHa 1,2 MoJb/l. BeruncnuTe HCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpb»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCToe 3a7anus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. dns ypaBHenus peakuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIAIIETCS B BHJIC
1) 2K'+ S0, = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. J1na nonasnenus rugponusa xiaopuaa xpoma (III) cienyer
1) 1mo0aBUTH COJITHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOpP BOJOH
4) TOBBICHTBH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyCy04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIeCTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 251eKTpoIMTaM OTHOCUTCS ...
1) ruapokcH aMMOHHMS
2) TUAPOKCH] KaJus
3)  XJIOpH[I KalbLusg
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuuHoOi 3TOTO ABIAETCA ...
1) snexTposu3 cosei
2) JIUCTPONOPIUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJICH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBD». IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3aJaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomasie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTEIBHBIN 3apsn?

1) kaTuOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJ
3. Jlnsg Kakoro 3JeKTPOJIUTA MOPOT KOATYIISAIIMU KOJUIOUIA C MOJIOKUTEIILHO 3apsKEHHOM YacTHIIEH
JIOJDKEH OBITh HAMMEHBIINM?

1)  xmopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOM AJICKTPOJIMT MUTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xmopun xenesa (111)

2) Boma

3) TrUAPOKCHUI Kaus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H wutpata ceuama (1) ¢ 10 mm 0,02H cynsdara xamus
obpa3zyercs 3omb cynbdara cBunma (lI). K xakomy smekTpoay MOIDKHBI MEpEMEIIaThCs YaCTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?



1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy
6. B nBe konObI HamuTO M0 S5O MIT 307151 THIPOKCH A *Kele3a. it Toro 4ToObl BBI3BATh KOATYIISIIIHIO
307151 TOTpeOoBaIoCh 100aBHUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpus. Berauciure mopor Koarysiuy Kaxa0ro JJIEKTPOIIUTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE NMpoueCChI

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe M BOChbMOE — B 2
Oamia, a aeBsiToe — B 2,5 OaJIOB.

Teer Ne 1

1. OKUCIUTENb — 3TO aTOM, MOJIEKYJIa WK UOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEIICHb OKUCIICHUS
2) MPUHAMAECT SJIEKTPOHBI
3) oTaaeT CBOM IICKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOTrja ...
1) HeiTpanbHBIC ATOMBI IIPEBPAIAIOTCS B TIOJI0KHUTEIBHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpHIATEIbHBIN 3apsi/i HOHA YBEIUYHUBACTCS
3. U3 npencraBiaeHHBIX HIKE peakinii K OBP nucnponopinoHupoBaHUs MPUHAIICHKHIT . ..
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S =MgS
4. K BocCcTaHOBUTEIISIM OTHOCSTCS ...
1)  meTaIbl, BOAOPO, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BOZE U 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar xanus B OBP, mporekaroniyx B KUCIOW Cpejie, BOCCTAaHABIUBAETCS JIO ...
1)  xarnona Mn?*
2)  MaHraHaT-uoOHa MnO42*
3)  oxcuaa maprania (1) MnO
7. B peaxkiuu, npotekaroteii mo cxeme CrSz + KNO3; 2 KyCrO4 + K;SO4 + NO oKHCICHHIO TTOIBEPTaroTCs
CIICTYFOIIINE DIIEMEHTHI . ..
1) aszorucepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mectoe u ceapbMoe — B 2 Oaa.



Tect Nel

1. DNeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) Menpeneea-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MgMgSO4||CuSOy/Cu mpu craHmapTHBIX
YCIOBHSIX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTel 00pa3yroTcst Ha KaTOJIe MPH AIIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/I
2) cepebpo
3) a30THAas KUCIIOTa
4) KHCIIOPOJT
4, Ykaxute cymmy Ko3(h(GUIIMEHTOB B ypaBHEHHH 3JIEKTpon3a pacTBopa HuTpata menu (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT

CaMOIPOU3BOJILHO B IIPSIMOM HAIIPABJIECHUH?
1). FeSO4 + Cu —-...
2)  CuSO,+Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bbruncnute Maccy LMHKa, IOJYYEHHOTO IIpH D3JEKTPOJu3e cyib(dara LHUHKA, KOTOPBII
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenute cxeMbl DSJIEKTPOJHBIX IMPOLIECCOB W  MOJIEKYISIPHOE YpaBHEHHUE peaKlUu,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapel ZN|Mg B cepHokmcioii cpexe. B
OTBETE YKAKUTE CyMMY KO (UIIMEHTOB B MOJIEKYISIPHOM yPaBHEHUHU.

1) 6
2) 5
3 4
4 8

BHeayguTopHas caMocTosTeNbHAsA pPaboTa OOyJAIONMIMXCS OCYIIECTBISCTCS B BHIC
U3yYeHHs JIUTEPATyphl MO COOTBETCTBYIOIIEMY pa3jeiy ¢ MpopaboTKON Marepuaia; opOpMIICHHS
OTYETOB M0 1a00PAaTOPHBEIM Pad0OTaM U BHIOIHEHHS JOMAIIHUX 3aJaHUMN.

BapuaHThl TeMaTHYeCKHX JOMANIHUX 3aaHMIl JUIsi BHEAY/ITUTOPHOU caMOCTOSITe/IbHOI PadoThI
CTYAEHTOB II0 TEMaM

Jlomamnee 3agaaue Ne 1
no teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)

B nomarHem 3amaHuu 1o teMe « XuMudecKkas TepMOJUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oa.



3amaya Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUECHUSI PEAKIIMU MPU CTAHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3P (dEKT peakuu 10 3aJaHHOW TEMIEPaTyphl HE U3MEHHUTCS. Y KQXKHUTE: a) BBIACISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPeakuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoOy = Ca(OH)3 () + CoH; (1), monb3ysCh
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hypy + COz¢q)=CO (n + H2 Of). TepMoxummuueckue ypaBHEHUS:

a) H2 ) + 02 = HzO (r)» AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy ) AH =-566,2 k]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganuu mo teme «XHMMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaa; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO y = 2 CO; (. HavanbHele xoHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mMonb/n. Bo ckonbko paz m3aMeHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIeHHE B CHCTEME B JBa pasa?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIWYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoibKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh pPeaxiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe () + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIEHTPALIMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITHMN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH = -92,2 KI[)K;
COz(F) +C (r) = 2 CO(F), AH =+160,5 KH)K,
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HapaBJICHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE MOCTOSHHO, O) MpH TMOBBIIICHWU MNaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomamHem 3amanum 1mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3ajadu
orieHuBaercs B 1 Oayt; yerBepTas u mectast — B 0,5 Oana.

3amaua Nel
B kakom oO0weme Boabl ciemyeT pactBoputh 1351 SnCly mist monydyenust 3M pacTBopa Xsopuaa

onoga (II) ¢ mmotrOCTRIO P = 1,405 T/MN?

PaccuuTaiiTe: a) MaccoByl JIOJIO BEIIECTBA B pacTBope; 0) MOJISIPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYMTE MOJICKYJSPHbIE M HAMUIIUTE COKpAIlCHHbIC HMOHHBIE YpPAaBHEHHS pPEaKIUi
B3aUMO/ICHCTBUS CIEAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIU K CIICTYIOIIUM HOHHBIM:

Ba®t + Cr042' — BaCrOy;

NH;" + OH — NH,OH;

ZnS + 2H' - Zn®* +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHO KUCTIOTHI.

3amaya NeS

Kakwue u3 ciemyronmx coneit moasepratorcs ruaponusy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHHUs THAPOJM3a COOTBEeTCTBYroUMX coneil. Kakoe 3Hauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiinute npoussenenue pacrsopumoct PbCly, eciu 8 200 Mt Bozibl pactBopsiercst 2,17 r 3Toro
COEIMHEHMUSL.

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

B nomamaem 3amanuu mo TeMe «OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIC MTPOIIECCHI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6anna; TpeThs — B 1 Oam.

3amayga Nel
[Tonbepute kKOd(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccuntaiiTe SIEKTPOIBMKYIIYIO CHJIYy W ONPEIAEIUTE HANpaBiIECHUE CaMOIPOU3BOJIBHOTO
MpOTEKaHUsT  IEPBOM  peakUMud NpU  CTAaHJAPTHBIX  YCIOBUSX,  MCIIOJb3ys  3HAYEHHUS
OKHCIIUTETLHO-BOCCTAHOBUTEIIHLHBIX ITOTEHITHAJIOB:

H] + HsPO, — J, + H3PO; + H,0O

HNO, — HNO3; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0O, + H,O

NH;ReO, +H, — Re + NH; + H,0O

KBrO —- O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —



BI(OH)3 + Na,S$,058+ NaOH —

Bi,O; + C —

Mg + HNOs () —

3amaga Ne3

JlaHbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOH peakumu B  ykazannoir cpeme (HNOg). Paccuwmraiite 3HaucHwue
BJIEKTPOJABUKYILEH CUIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

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

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsB MOTEHIIMAT aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, nmpu kotopoi 3/C raibBaHUYECKOro 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXEeMBbl SJIEKTPOJHBIX IMPOIIECCOB U MOJEKYJSIPHBIE YPAaBHEHMSI peakIluid,
MIPOTEKAIOIIUX TPH 3JEKTPOXUMHYECKOW KOoppo3uu raibBaHomapbl Co/Ni: a) B Kucion cpeje; 0) Bo
BJIQYKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHHUs OJJIEKTPOIHBIX MPOLECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIA3 TPOBOAKIM B TeueHuH | 4. BeIXoa MeTaia mo ToKy coctaBui 85%.

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

BapuaHTt 1oMauniHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3ananme 1. OxoH4YaHHWE 3JIEKTPOHHOU  (POPMYIIBI
e .6326p1' .YKaxure MOJI0KEHUE 3JIEMEHTA B
Tema 1. MEPUOJNYECKON CHUCTEME: NMEPHOJ, IPYyMIy, HOArpYMILY,
IMepuoanyeckasi cucTeMa 31eMEHTOB | Ha3BaTh 3yieMeHT. (CocTaBbTe€ 3JEKTPOHHYIO (HOpMYIy
CTpPOeHHME aToMa aToMa »JJIEMEHTA. YKaXUTE D3JIEKTPOHHOE CEMEWUCTBO,
MeTal Wi HEMeTasll. CocraBbTe

AJIEKTPOHHO-TpapuUecKyo GopMylny s yKa3aHHBIX
JJIEKTPOHOB B HOPMAJILHOM COCTOSIHUH.

3aganme 2. VYKa3zaTh BcCe KBAaHTOBEBIE 4YHCIA JUIA
JJIEKTPOHOB, OTBEUYAIOIIUX CIEAYIOIIEH DJIEKTPOHHOMN

dhopmyne 5p6




Tema 2. 3ananue. CocTaBbTe YpaBHEHHUs PEAKIIMI, P TOMOIIN
KucioTHO-0CHOBHBIE CBOCTBA KOTOPBIX MOKHO OCYIIIECTBUTH CIICAYIONTUE

BellecTB MIpEeBPALICHUS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3aganme 1. [l peakiyn FesOui) + Hoq = 3Fe0k) + HOr
ONpe/IeINTe BO3MOXKHOE HAIPaBJIEHHUE CAMOIPOU3BOIBHOIO
TEYECHUS PEaKLUU IpU CTAaHIAPTHBIX YCIOBUAX WU IIpU

Tema 3. TeMrieparype t =1227°C, ecim TerioBoiA addexr 10

XumMudeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMITEpaTypbl HE U3MEHUTCS.

VYkaxuTe: a) BbIICISETCS WM MOIVIOIIAETCS SHEPIUsl B XOJIe
peakiyy; 0) TMPUYMHY HAWICHHOTO WM3MEHEHUsI SHTPOIHH.
Paccuuraiite Temneparypy, mpv KOTOPOM YCTaHABIMBACTCS
paBHOBECHE M IPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Beranciure Terosoit addekt peakimu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTAaHIAPTHBIMU
SHTANTBIUSAMU ~ O0pa30BaHMSI  PEArMpYIOIIMX  BEIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEUTCS (IIOTJIOTUTCS)
ipu 0OpasoBaHuy Benecta Fe B kommuecTtse 56 1?

Tema 4.
XUMHYECKAd KHHETHKA U
XHMH4YecKOoe paBHOBeCcHE

3aganme 1. TemmeparypHblii KOA((UIMEHT peakIuu
paBeH 2,5. Kak u3MeHHMTCS CKOPOCTb peakluH: a) MpH
noBbIIeHUN Temnepatypsl ot 60 mo 100°C; 6) mpwm
OXJIAKJICHUH peakiimoHHou cmecu oT 50 1o 30°C?
3ananme 2. Jliia oopatumoit peakiun FesOux) + Hapy =
3FeO) + HOr3anuimmre BbpakeHHEe KOHCTAHTBI
paBHoBecust AH®, x/[x =+ 69,8. Ilpennoxure crnocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH IPOAYKTOB PEAKIIHH.

Tema S. PacTBopbl

3aganume 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonydnics pactBop miotHocTso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U
MOHHO-MOJIEKYJIIPHbIE YPAaBHEHUS PEAKIIHUI
B3aUMOJIEHCTBUS B pPaCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; FEC|3 " HzS;

NH4OH u MnC|2; H,SO4 un Ba(OH)z
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIDHBIE U
MOJICKYJISIpHBIE ypaBHEHHs ruaponms3a coieir NaySiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) ummeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOJNCTBa BelIeCTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moa0epuTe
K03 (HUIIMEHTHI B YPABHEHUSAX, YKAKUTE OKUCITUTEND U
BOCCTAaHOBHUTEITb, HAITUIIIATE JICKTPOHHBIC YPABHCHHUS
MIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHUS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,O

CuSO4 + H3PO, + H,O = CuH + H3PO4 + HSO4

Tema 7.
DJIeKTPOXMMHUYECKHE CHCTEMBI

3ananue 1. /[y ralbBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB

Zn un Ag,norpyXeHHbIX B paCTBOPHI UX COJIEH €
KOHLEHTpaluel HOHOB METAJUIOB

A™ =0,0lu B™ =0,05

1) cocraBbTe CXeMy rajbBaHUYECKOTO 3JIEMEHTA;

2) HaIUIIUTE YPaBHEHHS DJICKTPOJIHBIX MPOIECCOB U




TOKOOOpa3yromen peakiiim;

3) paccuHTaiiTe MEKTPOABIKYIILYIO CUITY
rajJbBaHUYECKOTO 3JIEMEHTA.

3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB (QHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIMU, IPOXOJAIIECH ITPU IIEKTPOIHU3E
pacmuiaBa wiu pactBopa snekrpoiauta  paciiaB CaCly
Boruncnute Maccy MeTasuia BhIACIUBLIETOCS Ha KaToe,
€CJIY AJIEKTPOJIU3 MpoBoAuiIU rpu cuiie Toka A =10,0. B
TeueHHUe BpeMeHu = 2,5 4.BbIxon MeTaiuia no Toky Br
coctaBun  98%.

3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOJHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
IIPOTEKAIOLLEH ITPHU JIEKTPOXUMUYECKON KOPPO3HHU
ranpBaHonapel: Pb - Sn

a) B KUCJION cpeie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

KoHTpoJsbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe «XMMHU4YeCKasi TePMOANHAMHKA

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMuyeckue napameTpsl U QyHKIIUN COCTOSIHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoil 3¢ddexr xumuyeckolt peakuuu. DakTopsl, BIMAOLIME HA TemaoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa 'ecca.

9.  DHrpomnus kak GyHKIHNS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoOU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oL

KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYECKasd KHHETHKA)

XuMnyeckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKMy U METO/IbI €€ PETYJINPOBAHMS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIiy (3aKOH JACHCTBYIOIINX Macce).
BnusiHue Temnepatypsl Ha CKOpOCTh XuMHueckor peakuuu. [Ipasuno Bant — Toddda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCcKas AuarpamMmma.

Kpuas Maxkcenna — bonbiimana. DHepreTuyeckuii 6apsep.

Karanurnueckne CUCTEMBI.

Bnnsane kaTtanu3aropa Ha CKOPOCTh XUMHYECKOUM pEeaKIuu.

0. T'oMOreHHBIH U reTeporeHHbII KaTaius.

1. KonebarenpHble peaKIiuu.

12.  Xwumnueckoe paBHoBecue. OOpaTuMblie U1 HEOOpaTUMBIE PEAKLINH.

13. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BuusHMe KOHLEHTpALUH, JaBICHUS U TEMIIEPaTyphl.

16. ®a3oBble paBHOBECHS.

RBRO©ooNo~WNE



17. ®da3oBble 1UarpaMMsbl 1151 OJTHOKOMIIOHEHTHBIX CUCTEM.
KonTposbHbie Bopockl 10 TeMe «PacTBopbD)
1. Tlousarue pactBopa. PacTBopuMoOCTh BeliecTBa. PactBopumocTs rasa.

2. PactBopbel. CmocoObl BBIpaKEHHUS KOHIICHTPAIMM PACTBOPOB (MaccoBasi JOJsI, MOJIIpHAas
KOHIIEHTpALUs1, MOJISIPHAs KOHLEHTPALlKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3.  KomnmuratuBHble CBOKCTBA pacTBOPOB. M ieanpHbIi pacTBOp.

4.  3akonsl Payms: I (ToHomerpuuecknii) u Il (30yIIMOCKONUYECKUN U KPUOCKOITUYECKUN ).

5. Ocmoc. OcmoTuyeckoe nasieHue. Cxema 0CMOMETpa.

6. KucnoTHO-OCHOBHBIC B3aUMOJICHCTBUS BEIIECTB.

7. HonHas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOXKEHUS TECOPUU
Appenuyca.

8.  Jluccommanus KHCJIOT, OCHOBAaHHMW M COJIeH C TOYKM 3PEHHS HOHHOM TEopuu AppeHuyca
(mpumepsl).

9.  Crenens aucconuanuu. CUIbHBIC U ClIA0bIE AIEKTPOIIUTHI.

10. JIuccommanmst cnadbIX AMEKTPoIUTOB. KOHCTaHTa TUCCOIMAIINN.

11. 3akon pazbaBieHust OcTBaibA.

12. Peakiuu mOHHOTO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuid 00pa3oBaHUs CIIadoro
ANEKTPOJINTA, OCAKA U raza).

13. TlpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeAeHHE BOAbL. BoIOpOAHBIN 1 THAPOKCUIBHBIN MOKa3aTeINu.

15. T'maponus coneit. Tunsl rugpoian3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MIPOLIECCca TUAPOIIN3A.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInopuabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YaCTHL.
IIpaBuno ®dasguca — [leckosa.
Y CToNYMBOCTh KOJUTOUAHBIX cucTeM. CTaOMIN3aTopHhl.
Koarymnsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenumeHTaIus KOJUIOUIOB.
0. Koarynsmus KOJXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.
1. Tpasuno Ulynsue — INapau. Koarynupyromiast ciocoOHOCTb.
12.  OnTHueckue cBOMCTBA KOJJIOUAHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

RBRO©oo N ORWNE

KOHTpOJIbHLIe BOIIPOCHI IO TEME «OKHCINTETHLHO-BOCCTAHOBHTEIbHBIE
npouecch»

OCHOBHbIE TOHATHUSI TEOPUU OKUCTUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKITHI.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxueiline OKHUCIUTENN U BOCCTAHOBUTEIH.

TuIbI OKUCITUTETEHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHUMEPHI).
OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBII IIOTCHOMAJI.

VYpasuenue HepHcra.

CocTaBiieHHE OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

NG~ WNE



KoHTpoJsibHbIE BONPOCHI 10 TeMe «JJIeKTPOXUMHYECKHE CHCTEMbI»

DnekTpoxumMmuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX ITPOILECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
IManpBanmveckmii 35memeHT Jdanusms — SIkoowu.

DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

W3mepeHune HJIEKTPOAHBIX MOTEHIMAIOB. Pl cTaHAapTHBIX SJIEKTPOAHBIX IOTEHIUAJIOB.
CBOI/ICTBa METaJUIOB B COOTBETCTBHUH C UX MOJIOKEHUEM B PSAY HAIMPSKEHUH.

6. YpaBuenue HepHcra.

7.  DIeKTpoiau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE IPOLIECCHI.

8.  OObenunenHslii 3akoH Papazes. Beixon mo Toky.

9.  Koppo3sus metamios. Knaccudukanus KOppo3HOHHBIX TPOLECCOB.

10. Xwumwuueckas KOppo3usl.

11. DOnexTpoxuMuyecKas KOppo3us. AHOJHOE OKHCICHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTES.

12. Tlpumepsl KOppO3UU B KUCIIOH Cpeie U aTMOC(EpHOI KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammra METaIOB OT KOPPO3UH.

15. 3ammuTHbBIC TOKPBITHSL.

16. DnexTpoXxuMHUYECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumuueckue UCTOUYHUKH TOKA. ['aIbBaHUYECKHI 2JIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYJISTOPBI.

19. Xwumudeckue UCTOYHUKHU TOKA. TOIUTUBHBIC SJICMEHTHI.

agrOdE



INPUJIOXKXEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MIpoOBEACHUSA l'lpOMe)KyTO‘IHOi/i aTrecranmum
HpOMe)KYTOLIHaH arrecragus numeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyembie pe3yJbTaTbl O0y4YeHUS] W OLEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHJIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CrocobeH mpUMEHSATh €CTECTBEHHOHAay4YHbIE M OOIIEHMH)KEHEpHBbIE 3HAHUS, METOJbl MAaTeMaTHUECKOTO0 aHalIW3a W MOJCIMPOBAHHS B

po(hecCHOHATTLHOM e TEIbHOCTH

OIIK-1.1:

Pemraer CTaHJapTHBIE
npodeccnoHabHBIE  3ala4dl  C
MPUMEHCHHEM  OOIIEMHKEHEPHBIX
3HaHUI

Hepeqenb meopemu4ecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.
23.

24,

OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTeMBbI. [IepBbIil 3aKOH TepMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHranenus. 3akoH ['ecca u cneAcTBUs U3 HETO.

OHntponus. YpaBHeHue bonbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOIMHAMUKH.

Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.

Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.

CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.

Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.

OHeprus akTUBalLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl ¥ KaTaTUTHYECKUE CUCTEMBbL. [ OMOT€HHBIN KaTans.

. KatanusaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ €TEpOreHHbIN KaTains.

. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuyeckoro pasHosecust. [Ipunmun Jle llarense.

. PactBopb1. CiocoObI BhIpa)KeHUS KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! snektponutoB. CTeNeHb U KOHCTAHTA JIEKTPOTUTHYECKON TUCCOIMAIIUN. 3aKOH

pa36asnenust OcTBanbAaA.

Jucconumanus KucioT, OCHOBaHUM, cosieli. AM(QOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTU. YciIOBHE 00pa3oBaHMsS U PAaCTBOPEHHUS
0CaJIKOB.

Hucconmanus Boabl. MoHHOE ponsBenenue Boasl. pH.

IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

Hucnepcuble cucteMsbl. Kimaccudukanus. JInopunsHblie 1 110(0OHBIE KOJITOUIBIL.

CTpoeHne KOJUTOUIHBIX YaCTHII.

Koarymnsiius Kou1ouaHbIX pacTBOPOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOICcTBa BEIIECTB. Knaccudukanus
OKHUCJINTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLUH.

DNEeKTPOXUMHUECKHE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOAHBIN NOTEHIIUAL.




25. N'anpBanmyeckuii anement [anmaisa AxoOu.

26. DIEeKTPOXUMHUYECKHE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpruMeneHue aneKTposmsa.

27. DnexkTponu3. AHOIHBIN M KaTOJHBIA IPOLIECCHI MPH AJIEKTPOJIM3e pacTBOpoB. [IpumeHeHune

NEKTPOJIN3A.
28.  Koppo3sus. Buasl koppo3un. CriocoObl 3alIUThl METAIIOB OT KOPPO3HH.

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKMMU M3 YKa3aHHBIX HI)KE BELIECTB MOXKET B3aMMOJIEHCTBOBATH PacTBOP
TUAPOKCHIA Kalusi: UOAOoBoJOpoaHast kuciora, xjaopua meau (Il), okcun yrinepona (1V), oxcun
ceunna (1), runpokcna amomuHus, TUAPOKCHI aMMOHUs. COCTaBbTE ypaBHEHHS BO3MOXKHBIX
peakiuii B MOJICKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH (hopmax.

2. Ompenenure BO3MOXKHOCTb BOCCTAHOBJIEHHMsI okcuja xeneza FesOs yriepogom mnpu
CTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBienus Fe304: Fe3044) +4C ) =
= 3F€(K) + 4CO(F)

3. TemmnieparypHbIii kK03 HUIUEHT peakiuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh PEaKIIHMH: a) IPU
noBeleHNN Temneparypsl oT 60 1o 100°C; 6) mpu oXJaxkIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe30su) + Hypy = 3FeO) + HoOm3anummre BbpaskeHUE KOHCTAHTbI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUSI KOHIICHTPALUU MPOJIYKTOB
peaKIuH.

5. Ilpyu mnpokanvBaHUM METAUIMYECKOTr0 THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTE M CIUIABIseTCs CO LIeouybto. YTo
IpesicTaBiIsieT cobol 310 coequHenne? Hanmummre ypaBHEHUS BCEX YKa3aHHBIX PEaKIuil.

6. CKONBbKO MWUIMIUTPOB 96%-HOro pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mn
notpedyercs ais npurotosienus 2 11 0,25M pactBopa?

7. Kakue BemecTBa M B KakOM KOJMYECTBE BbIAEIATCA Ipu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CocrtaBeTe cxeMy 3JeKTpoJiM3a 3TOTO
pacTBopa.

8. AmoMuHHH ckjenaH ¢ Meabto. Kakoil m3 MetaiuioB OyaeT KOppOAMPOBaTH B Cpelie CEpHOit
KHCJIOTHI M aTMOc(epe BIaxKHOTo Bo3ayxa? CocTaBbTe CXEMbI JIEKTPOXUMHUUECKON KOPPO3UH.

OIIK-1.2:

HpI/IMeHHeT MCETOJbI
MOZACIINPOBAHUSA u

MaTEeMaTHYeCKOro aHamu3a Il
pelieHus 3a/1a4y
po¢eCCHOHATBHON IEATETLHOCTH

A
B

Ilpumepnvie npaxmuueckue 3a0anus:
[TpoBecTr aHATU3 BIIMSHUS KOHIIEHTPAIIMH HA CKOPOCTh XUMHYECKON peaKIluu
Na,S,03 + H,SO4 = S + SO, + Na;SO4 + H,O mo skcrepuMeHTaIbHBIM JTaHHBIM. [IpoBectn
00pabOTKy MOJYYCHHBIX TAHHBIX C UCTIOJIh30BAHUEM COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BH/IE TAOIHUIIBI 1.
Tab6muna 1




Howmep
OIlbITa

O0BeM, MII

Na,S,03

H0

H2SO4

Konnenrpanus
Na,S,03, 10_2
MOJIB/JT

Bpewms
IIOABJICHUSA
MYTH, C

CxopocTh
peakuuu, 102,
-1
c

1,3

2,6

3,9

5,2

OB WIN -

OB WIN -

wWihooN

NININININ

6,5

ITo narHBIM TaOIUIB 1 TOCTPOUTH rpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIIMK
THOCYNb(aTa HATPHS, OTIOKHUB Ha ocu adciucc koHmeHtparuio NaS;0Os, a Ha ocu opauHAT —
CKOPOCTh PEaKIUH.

CruenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATPHsl.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMexxyTouHasi arTecTalsl MO JIUCHUIUIMHE «XWMHES) BKJIIOYAeT TEOPETUYCCKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIMMUCS 3HAHUN, U TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
JK3aMeHa.

DK3aMeH M0 JaHHOW AMCUUILUIMHE MPOBOAMTCS B YCTHOW (popMe Mo K3aMEHAIMOHHBIM
OwiietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKHUX BOMPOCA M OJHO IMPaKTUUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMATHYeCKOoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX TOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaroniuics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIILHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHATUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIECHKY «YyIOBJIETBOPUTEJbHO» (3 Oama) — 0OO0y4yaromuiicss IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHWH, HABBIKOB,
OOy4aroIIMICs HCIBITHIBAECT 3HAYUTENbHbIE 3aTPYAHEHHS MNpPU ONEPHUPOBAHUM 3HAHUSMHU U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLEHKY «HEYJAOBJIETBOPUTEAbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET M0Ka3aTh MHTEIUICKTYaIbHbIE HABBIKM PEIICHUSI IPOCTHIX 3aa4.

— Ha OLICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 Oamt) — oOyJaromuiicss He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



