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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

Juctumimaa XuMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO MIaHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Huctunnmua Xumus BXOIUT B 0a30ByIH0 4acTh y4eOHOro IUTaHa oOpa3oBaTeNlbHOM
MIPOTPaMMBI.

Jns  u3ydeHus  AWCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hOpMHUPOBAHHEIC B PE3Y/IbTATE H3YUCHUS TUCITUILTNH/ IPAKTHK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA I/ISY‘-IGHI/ISI I[I/ICLII/IHJII/IH/HpaKTI/IK:
be3zomacHOCTb XKU3HEAEATEILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUHCSA JOJIKEH
o0s1azaTh CIeAYIOIUMU KOMIETEHIUSMMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTop JOCTHXXCHHA KOMIICTCHIINN

OIIK-1 CrocoGeH MpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEpHbIE 3HAHHS, METOJbI
MaTEeMaTHYECKOro aHaJIN3a U MOJIETIMPOBAHUS B MPO(ECCHOHAIBHOM AEATEIbHOCTH;

OIIK-1.1 Pemaer cranmapTHeie TpodeccHOHANbHBIE 3aMaud  C PUMEHEHUEM
OOIIEeMHKEHEPHBIX 3HAHUI
OIIK-1.2 [TpumeHsier MeTOAbl MOJEIUPOBAHMSI M MaTEMaTHYECKOTO aHalu3a s

peneHus 3a1a4 B 1po(eCcCHOHAILHON JEITSIALHOCTH




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHMIIINHBI (MOIYJIs)
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
KOHTaKTHast paboTa E =z dopma TeKyLero
=
Paznen/ Tema g (B axaz. vacax) = Bz . KOHTPOIT Kox
> & © | camocrosiTenbHOl | ycreBaeMocTu u
JIACIMTUTHHBI N £ o ., | KoMIeTeHIUn
25 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | 3 & ATTeCTAlNH
Jlek. < < 11
3aH. | 3aH. |Q &
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITEIbHOE
H3yueHHe y4eOHOU ammra
U Hay4HOI . OIlK-1.1
1.1 1 Xumudeckas TepmoguHamuka | 1 20 Y KOHTPOJIBHOMN '
JIUTEPATYPHI; OIlK-1.2
paboTsl.
- pereHue
KOHTPOJIbHOU
paboTsl.
HWroro no pazaeny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITETIbHOE
u3ydeHue yueOHoui ET—
Y Hay4HOU . OIlK-1.1
2.1 2 XuMu4eckasi KHHETHKA 1 18,3 i . KOHTPOJIbHOM '
JUTEpaTyphl; paBoTsI OIlK-1.2
- perieHne
KOHTPOJIbHOU
paboThI.
Hroro no pazneny 18,3
3. 3 PacTBOpEI
- ohopmieHUe
oT4eTa o
1abopaTopHBIM
paboram; Sauura
i nabopaTtopHOH
CaMOCTOSITEIILHOE parTop OIIK-1.1,
3.1 3 PactBoOpBI 1 2 4 10 .| pabotel 3ammra
n3ydeHue y4eOHou . OIIK-1.2
N KOHTPOJIBHON
U Hay4yHOH
paboTsl.
JIUTEPaTypBHl;
- peleHue
KOHTPOJIBHON
paboThL.
Hroro no pazaeny 2 4 10




4. 4 lucnepcHble CUCTEMBI

CaMOCTOSITETTbHOE
n3yudeHue y4yeOHou
i yaes 3amuTa
Y HAYYHOU . OIIK-1.1,
4.1 4 [TucniepcHbIE CUCTEMBI 15 KOHTPOJIBHOM
JIUTEpaTypBhl; OIIK-1.2
paboThI
- pereHne
KOHTPOJILHOU
paboThI.
Hroro no pazaeny 15
5. 5 OxucIUTeNFHO-BOCCTAHOBUTEIBHBIE
MPOIIECCHI
CaMOCTOSITETTbHOE
u3y4yeHue yueOHoi
51 5 Y yaes 3ammra
Y HAy4HOU . OIIK-1.1,
OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIC 10 KOHTPOJIBHOM
JIUTEpaTyphl; OIlK-1.2
TIPOIIECCHI padoThI
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 10
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- opopmIIeHHE
oTdYeTa Mo
1abopaToOpHBIM
adorawm;
p ’ 3amura
nmabopaTopHOit
6.1 6 DNEKTPOXUMHAYECKUE CaMOCTOSITEIILHOE parop OIIK-1.1,
15,4 ~| paborsl. 3ammura
CUCTEMBI u3ydeHue yueOHoui . OIIK-1.2
N KOHTPOJIBHON
1 HayIHOU
paboTsl.
JIUTEPaATypPHI;
- perieHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
Htoro 3a cemectp 88,7 9K3aMeH
HWroro no aucuuminHe 88,7 JK3aMeH




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 PE3EHTALUEH.

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
IIO3BOJISIET 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 pa3HOOOpa3HbIe
(GbopMbI 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 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpenojiaBaTesieM, SIBISIFOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, 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 U IPOWUTH 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 oOparenus: 26.04.2023)). - MakpooObekT. - TeKCT : AJIEKTPOHHBIN. -
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) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HaIpaBJICHUH TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM padoTaM o
JUCLUIUIMHE «XUMMS» AJIs1 00y4aroluXxcs BCeX HaIpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs BCEX HaIpaBICHHUI
NOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texnudeckuii yH-T uMm. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nabopaTopHOil paboTe MO0 AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poxgnonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



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
7Zip cB00OTHO pacrpoctpansemoe [10 OECCPOYHO
FAR Manager cB000JIHO pactpoctpansemoe 10 0CCCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIIKa

DnexTpoHHbIe pecypchl 6ubmunoreku MITY um. I'.1. https://host.megaprolib.net/MP0O109/Web
Hocoga ' ' '

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

ITouckoBass cucrema Axkagemus Google (Google URL: https://scholar.google.ru/

Scholar)

HaI_II/IOHaJ'IbHa}I I/IH(bOpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH

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

DnekTpoHHass 0aza TEpUOAWYECKUX u3maHmii East
View Information Services, OO0 «IBUC»
9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMILITHHBI (MOLYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TeXHHUYECKOE 00eCIIedeHNEe TUCHUIIINHBI BKIIOYAET:

1. YueOHnble ayuTOpuu Ui IPOBEACHUS 3aHATUIN JIEKLIHOHHOTO THIIA.

OcHalieHne ayIuTOpUn: MYJIBbTUMEIUNHBIE CPEACTBA XPAHEHHUsI, NIEPENAYN U IIPEICTaBICHUS
uH(popManun

2. VYueOHbIE ayaUTOpPUM U TPOBENEHHUS JAOOPAaTOPHBIX 3aHATHH, TPYIIOBBIX H
UHIVBUAYAJIBHBIX KOHCYJIbTALMN, TEKYILIEro KOHTPOJS U NMPOMEKYTOYHON arrecTanuy. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepHalbl: TAOJIUIbI, CXEMBbI, TIAKATHI.

3. [ToMereHusI 111 CAMOCTOSTEIBLHOU pabOTHI 00YJaIOIUXCSI.
Ocnamenne ayautopun: Ilepconanbubie kKommbioTepsl ¢ maketom MS Office, Brixogom B
WHTEpHET ¥ ¢ JJOCTYIIOM B DJICKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

4. TTomerieHus 17151 XpaHEHUs M TPOPUIAKTHYECKOTO 00CTYKUBaHUA Y4€OHOT0 000PYI0BaHHUS.
Ocnamenne ayauropun: Cremnaxu, ceddsl s XpaHeHHs] y4eOHOTro 0O0OpYOBAaHHUS.
WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000pyA0BaHUS.



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

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMs JaOOPATOPHBIX 3aHATHM, TaK M Ha IUJIAHOBBIX KOHCYJIbTAIMSAX, M Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA 110 KAXIOMY Pa3Aeily JUCUUIINHBL. TeCThl BKIIOYAIOT TEOPETUUECKUE U IPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO TpaBWIbHBIX. OOpaboTKa pe3ylbTaToB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro 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 pEareHThbI
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS 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) SHTAJIBITNS PEAKIIMOHHOW cuCTeMbl yMeHbIaercst (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 mpuBEICHHBIX PEAKIINH SBISIOTCS SHAOTEPMUUECKUMHU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I>x/Moib
0) H+4/2 0,=H,0, AH = -242 K]]x/Mob
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 I,=HI, AH = 26 K]I»x/mMoab

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 (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TENIOTHI.

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
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 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°Cun Temneparypy Hayajia peakuuu

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:

2KClO3 (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 o Teme «XuMuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
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 PEaKIIM K MOMEHTY OKOHYAHHSI pEaKIInn
3. B Kkakux eIMHHUIIAX BBIPAKAETCS CKOPOCTh XUMUYECKOU PEaKITu?
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 KOTMUECTBEHHO XapaKTePU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
6. Kak 3anuceiBaercs BepaxeHue s ckopoctu peakun 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 quarpamme 1MokasblBaeT 3HaUYeHUE TerIoBoro 3¢ dexra peakuu?
ayl E ¢ .
4
0) 2 2

B) 3 Y
% ;
—y Y

v

XOJ1 peaKIfu

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 Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemInepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBEeCHas1 KOHIIEHTpAIIMS BOJOpoa paBHa 1,2 MoJb/i1. BeraucnuTe UCXOIHYIO KOHIICHTPAIHIO
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 3aaHud - 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) xnmopuaa 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) 1o0aBUTH CONIIHYIO 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 JHCCOLMAIIMH PACTBOPEHHOT'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 paCTBOPEHHOT'O BEIIECTBA — 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) JIUCUPOTOPLIHUOHUPOBAHHUE 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.  VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX 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 3JeKTPOJUTA MOPOT KOATYJISAIUH KOJUIOM/IA 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 MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?

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
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1ekTpoAy IOMKHBI MEPEeMEIIaThCsl YaCTHUIIBI
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 TOTpeboBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpusi. BeIYECIUTE MOPOT KOATYISIIUN KAXKIOTO JICKTPOIIUTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE NMpoueCChI

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe M BOChbMOE — B 2
Oasa, 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) He#TpanbHBIC ATOMBI IIPEBPAIIAIOTCS B TOJI0KHUTEIBHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpHIATEIbHBIN 3apsi/i HOHA YBEIUYHUBACTCS
3. U3 npencraBiaeHHBIX HIDKE peakinii kK OBP nucnponopirnoHupoBaHus MPUHAIICHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S =MgS
4. K BocCTaHOBHUTEIISAM 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 kanus B OBP, mpoTekaroniux B KUCIION Cpesie, BOCCTAaHABIUBAETCS JI0 ...
1)  karnona 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 ceapMoe — 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 00pa3yroTcsi Ha KaTOJIe P AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/I
2) cepebpo
3) a30THAas KUCIIOTa
4) KHCIIOPOJT
4, Ykaxute cymmy Ko3(h(PUIIMEHTOB B ypaBHEHUH JIEKTPOIK3a pacTBopa HuTpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®3 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 KOppo3uu ranbBaHomapel ZnN|Mg B cepHokmcioii cpene. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

1) 6
2) 5
3 4
4 8

BHeayguTopHas caMocTosTeNbHAsA pPaboTa OOyJAIONMIMXCS OCYIIECTBISCTCS B BHIC
U3y4eHHs JIMTEPATypPhl MO0 COOTBETCTBYIOIIEMY paszeily ¢ NpopaboTKOM Marepuana; ohopMIIECHHS
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 3amanuu o teMe «XuMudeckas TepMOJUHAMUKAy: TIepBast 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3amaya Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUECHUSI PEAKIIMU MPU CTAHIAPTHBIX YCIOBUSIX U Ipu  Temneparype T = 927 OC,
€CJIM TEIUIOBOU 3P (dEKT peaKkIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICIACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ pPeakuuu; O0) NPUUYMHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccunraiiTe TemepaTypy Hadajia peakiium.

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 YPaBHEHHSIM PACCUHTANTE TEIUIOBOU APPEKT peaKiiu:
Hypy + COz¢)=CO () + Ho Ofy. 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 « XUMHYECKAsA KHHETHKA)

B nomamnem 3aganuu mo teme «XHUMHUYECKas 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 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM U 00paTHOM peakiuu, €CIu YBEJIHUUUTh JaBlIeHHE B CCTEME B J1Ba pa3a?

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 TEMIEPATYPHBIH KOOPDUIIMEHT CKOPOCTH peakinu paBeH 2. Bo CKOIbKO pa3 H3MEHUTCS
MIPU ATOM CKOPOCTH PEaKIuun?

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 ) + HO ) = CO2 (y + Hj (7 HayanbHbIE 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 uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKIIAN:

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 mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3a7adud
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 ¥ HAIWIIUTE COKPAIICHHbIC WMOHHBIE YypPaBHCHHUS pEaKIHiA
B3aUMO/ICHCTBUS CIEAYIOIINX BEIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIIUH K CIICYIOIIUM 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 MOJIEKYJIIpDHBIE YpaBHEHMs THAPOJIN3a COOTBETCTBYMomUX cosell. Kakoe 3nauenue 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 «OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

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

3amayga Nel
[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNPABICHUE CAMOIPOU3BOJBHOTO
MpOTEKaHUsT  IEPBOM  peakUMud NpU  CTAaHJAPTHBIX  YCIOBUSX,  MCIIOJb3ys  3HAYEHHUS
OKHCIUTENFHO-BOCCTAHOBUTEIILHBIX MOTCHITNANIOB:

H] + HsPO, — J, + H3PO; + H,0O

HNO, — HNO3; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + 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 OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peaknuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJABUKYILEH CUIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nmomamnem 3amanuu o TeMe «IeKTPOXUMHUYECKUE CUCTEMBI»: TIepBasi 3a/1a4a OlIEHUBACTCS 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, MpoTeKaroleil mpu paboTe TralbBaHUYECKOrO 3JEMEHTa
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 3/1C raibBaHUYECKOTO JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MIPOTEKAIOIIUX TPH 3JEKTPOXUMHYECKOW KOoppo3uu raibBaHomapbl Co/Ni: a) B Kucion cpeje; 0) Bo
BJIQYKHOM BO3/yXe€.

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

3amaga Ne3

CocTaBbTe AJIEKTPOHHO-UOHHBIE YPaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMWIN B TeueHuH | 4. BeIXoa MeTaiia mo ToKy coctaBui 85%.

VYKaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIIEHUS BBIX0/Ia METAJIIa 110 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 HEMETaJll. 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 OCYIIECTBUTH CIICTYIOIINE

BellecTB MIpEeBPALICHUS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3aganme 1. [l peakiyn FesOui) + Hoq = 3Fe0k) + HOr
OTpe/IeINTe BO3MOXKHOE HAIPaBJIEHUE CaMOIPOU3BOJIBHOIO
TEYECHUS PEaKUWu IIPU CTAaHIAPTHBIX YCIOBUAX K 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 WM3MEHEHHUsI SHTPOIHM.
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 kommuectse 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 u Ag,norpyXeHHbIX B paCTBOPBI 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,
€CJIU AJIEKTPOJIU3 MpoBOAMIM nipu 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
raipBaHonapel: Pb - Sn

a) B KUCJION cpeie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

oL

KoHTpoJsbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe «XMMHU4YeCKasi TePMOANHAMHKA

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.

TepmoauHaMuyeckue napaMeTpbl U QYHKIIUN COCTOSTHUSI 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 PEaKIUU.

7.
8.
9.

10.
11.
12.
13.

RBRO©ooNo~WNE

0.
1.
12.
13.
14.
15.
16.

Tepmoxumus. 3axoH ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponUs Kak (PyHKIUS COCTOSIHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMMKH.

Tperuii 3aKOH TEPMOJIUHAMUKHU.

Ouneprus ['n06ca.

Hanpasienue caMonpon3BOJIbHOTO NPOTEKAHHUSI XUMUYECKUX PEAKLIUI.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsd KHHETHKA)

XuMnyeckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKMy U METO/IbI €€ PETYJINPOBAHMS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIiy (3aKOH JACHCTBYIOIINX Macce).
Bnusiaue Temnepatypsl Ha CKOpOCTh XuMHueckor peakuuu. [Ipasuno Baut — Toddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCcKas AuarpamMmma.

Kpuas Maxkcenna — bonbiimana. DHepreTuyeckuii 6apsep.

Karanurnueckne CUCTEMBI.

Bnnsnane kaTanu3aropa Ha CKOPOCTbh XMMHYECKOM pEeaKIuu.

I'OMOreHHBIN ¥ reTEpOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMblie 1 HEOOpaTUMBIE PEAKLINH.

KoHcTaHTa XMMMYECKOTO PaBHOBECHSL.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.

BnusiHue KOHLIEHTpalyy, JaBICHNAS U TEMIIEPATYPHI.

®da30BbIe PABHOBECHUS.



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

2. PactBopbel. CrocoObl BBIpaKEHHUS KOHIICHTPAIMM PACTBOPOB (MaccoBas MJOJS, MOJSIpHAs
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. KuciaoTHO-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. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

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. [JucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInopuabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YaCTHL.
IIpaBuno ®dasguca — [leckosa.
Y CToNYnMBOCTh KOJUTOMAHBIX cucTeM. CTaOUIN3aTophl.
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



MNPUJIO)KEHHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUTAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 OTPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CnocoGeH HpUMEHSTh ECTECTBEHHOHAYYHBIE W OOLICHMH)KEHEpHBbIC 3HAHMSA, METOJbl MAaTEMAaTUYECKOIO aHalu3a W MOJCIHPOBAHUS B
po¢ecCHOHATBHON e TETbHOCTH

OIIK-1.1

Pemaer CTaHJapTHBIC
npodeccuoHalbHbIE  33aJaud C
OpPUMEHEHHEM  OOIIEHH)KECHEPHBIX
3HaHUHN

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [IepBblil 3aKOH TEPMOIMHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLIECCOB.

3. DHTaAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.

4. OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

5. Oneprust [ m66ca. HarpaBieHust XMMUUYECKUX IIPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIH KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.

12. Xumuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHS.

13. Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLUalu. 3aKOH
pa36asnenus OcTBaibaa.

16. Huccornmanus KICIOT, OCHOBAHUM, COJIe. AM(OTEpPHBIE JIEKTPOTHUTHI.

17. PactBopumocts. IlpousBenenue pacTBOpuMOCTH. YcCIOBHE OOpa3oBaHMsI U PACTBOPEHMS
OCAaJIKOB.

18. Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIU3a.

20. Hucnepcusie cucrembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIHI.

21. CrpoeHne KOJTOUIHBIX YaCTHLL.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAaHOBUTEIILHBIE CBOICTBa BEIIECTB. Knaccugukarus

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24.  DnexkTpoxuMuyeckue cucrteMbl. 3akoHbl Dapajes. DIEKTPOAHBIH NOTEHIIHA.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

25. IManpBanmveckwmii 3memenT Jlanusisa Axoou.

26. DIIEKTPOXUMUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBINA MPOLECCHl IPHU JIEKTPOJIN3€e pacTBOpoB. [Iprumenenne
AJEKTPOJIU3A.

28. Kopposus. Buasl koppo3un. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.
29. OcCHOBHBIE METOJbI XMMUYECKOTO aHAIN3A.

30. OcHoBHBIEC TPUOOPHI M OOOPYAOBAHKE JIJII XUMHUYCCKOTO aHAIN3a BEIIECTB.
31. Meroauku npoBeaeHHs ONbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + COy () =2 CO (y + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE M3MEHUTCS. YKaXuTe: a)
BBIJIETISICTCSl WM TOTJIOUIA€TCS SHEPIHsl B XOAE PEaKUUM; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTpomnuu. PaccunTaiite TeMneparypy Hayana peakluu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplIeHUE CMEIIEHHS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) PU MOHWKEHUU TEeMIIEpaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) npu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoabKO MUJLTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpedyercs it mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOs. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSIPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3oap rumpokcuaa Maruus noiydeH mytem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOTYY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy M ONPEIEINTE HAlpaBICHHE CaMOIPOU3BOJIBHOTO
POTEKaHUS peaximu npu CTaHJAPTHBIX YCIIOBUSIX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBegute cXeMbl 3JIEKTPOAHBIX IPOLECCOB M MOJEKYJSPHBIE YpPAaBHEHUs peakLui,
MPOTEKAIOIINX MPH 3JEKTPOXUMHUUECKON Kopposuu ranbpanonapel  Co/Ni: a) B kucioii cpenie; 6) BO
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BJIQXKHOM Bo3ntyxe. OnpenenuTe yOblTb MacChl aHO/Ia PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposuu coctapmia 0,01 /4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHHS IEKTPOAHBIX IMPOLECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINHU, TPOUCXOIAIIEH pH 3neKTposnse pactBopa CoSO4 Brruncnure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha katoae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUM | 4. BeIxon meramna mo TOKy coctaBmil 85%. Ykaxute
BO3MO)KHbIE IPUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.

OIIK-1.2

[IpumensieT METOIbI MOIETUPOBAHUS
M MaTeMaTH4eCKOro aHaju3a Mjisd

perieHus 3aza4
npodeccnoHanbHOM AeSITETbHOCTH

B

Ilpumepnvie npakmuueckue 3a0anus:

1. OnpenenuTh, ¢ KAKUMHU U3 YKa3aHHBIX HU)KE BELIECTB MOXET B3aHMMOJAEHCTBOBATH PacTBOP
TMJIPOKCHIa Kalus: HoaoBojopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHia (II), ruapokcun amoMHHUSA, THAPOKCUA aMMoHusA. CocTaBbTe ypaBHEHHS BO3MOKHBIX
peakmuii B MOJIEKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezOs yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranobnenus FezO4: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHsiif K03 (HUIHEHT peakyn paBeH 2,5. Kak H3MEHHUTCS CKOPOCTh PEAKINH: ) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOuypq + Hyy = 3FeO) + HO3anumure BIpaskeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npeJcTaBisier co0oil 3To coeanHenne? Hanummre ypaBHEeHUs BCeX YKa3aHHbBIX pEaKIuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pacteopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BbLAEHATCS nIpu mnpoxoxkaeHun 48250 Ki
aneKTpuuecTBa depe3 pactBop xsopuaa mapranma (I)? CocraBpTe cxemy JJIEKTPOJU3a ITOTO
pacTBopa.

8. AnroMuHUI cKIIeTIaH ¢ Meaplo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpeie CEpHOU
KHCJIOTHI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXHUMUYECKON KOPPO3UH.




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIC Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

9. IlpoBecT aHa M3 BIMSHUSA KOHICHTPAIIMH Ha CKOPOCTh XMMUYECKON PEaKIiu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO 1o akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboOTKYy MOJYYCHHBIX JaHHBIX C HCIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE TAOJIHUIIBI 1.

Tabmuma 1
Howmep O6bem, M Konnentpanust Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 102,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

I[To nanHbIM TabMIEl 1 TOCTPOUTH rpadMK 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAIUH
THOCY/Ib(aTa HATPUS, OTIOKUB Ha OCH a0OCIuUCC KOHIEeHTparuio Na,S;0Os3, a Ha ocW OpAMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIMKA THOCY/Ib(aTa HaTPHSI.




0) Ilopsaaok npoBeeHUs] MTPOMEKYTOYHOI aTTeCTAIlMH, TOKA3aTeJIM M KPUTepUH
OlleHUBAHMS:

[IpomexxyTouHasi arrecTanus NO JUCHUIUIMHE «XUMHS» BKIIOYACT TEOPETHUECKHUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOUIMMHUCS 3HAHUN, U TIPAKTHYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
JK3aMeHa.

DK3aMeH M0 JIaHHOW JMCUUIUIMHE MPOBOJUTCSA B YCTHOHM (opMe MO SK3aMEHAIMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETHYECKUX BOIMPOCAa U OJHO MPaKTHYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0asioB) — 00y4aroLNiics IEMOHCTPUPYET BHICOKHN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepHuasia, CBOOOJHO BBHINONHACT TNPAKTHYECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLICHKY «Xopouo» (4 6amna) — oOyJaroumics I1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOyyaroluiicss JE€MOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO/€ KOHTPOJBHBIX MEPONPUSITUN
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, yMEHUWH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLIGHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOydaromuiics IEeMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7au.

— Ha OIICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amr) — oOydJaromuiicss He MOXKET MOoKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHMS HHPOpPMALlMM, HE MOXKET II0Ka3aTb
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



