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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrpaMMBl.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

«Xumus» 06beMe MporpamMmbl cpeiHe 0011e00pa3oBaTeIbHON MIKOIbI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

be3onacHOCTh KU3HEEATETbHOCTH

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 naukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

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

OIIK-1.1 Pemaer cranmapTtHbie TpoQEeCCHOHATBHBIE 33aJaud C HPUMEHEHHEM
00IIeMHKEHEPHBIX 3HaHUI
OIIK-1.2 [TpumeHsier MeTOABl MOJEIMPOBAHMSI M MaTeMaTH4YECKOrO aHajlu3a s

pelnreHus 3a71a4 B 1po(eCCUOHANBHON JEeITCALHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas paboTa — 55 akaj. 4acos:

— ayauTopHas — 51 akaj. 4acos;

— BHeayIuTOpHas — 4 aKkajl. 4acos;

— camocTosTeapHas padorta — 17,3 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas s
o KOHTaKTHast paboTa E z ®dopma TeKyIero
=
B aKaJl. Jacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) £EB . p Kon
g & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 g = ., | KomMIeTeHIuu
@) 2 5 paboTsl MIPOMEKYTOYHOM
Tex. | 7120- | mpakT. = aTTecTalluu
3aH. 3aH. | QO &
1.
- oopmIIeHHE
oTyera o
1a00paToOpHOI
abore;
p ’ 3amura
~ beltierHe nabopatopHoi
JIOMAILHETO patop OIIK-1.1,
1.1 Xumuueckas TepMOTHHAMHUKA 6 2 1,1 pabotsl. [lomariHee
3amanug Ne 1; OIIK-1.2
3amanue No 1.
TectupoBanue.
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATyPhI
- oopmieHHE
oTyera o
71a00paTOpHOI
aboTe;
p ’ 3ammura
~ pettiente nabopatopHoi
JIOMAIIHETO patop OIIK-1.1,
1.2 Xumuueckast KHHETHKA 2 4 2 1 pabotsl. [lomariHee
3agaHus Ne 2; OIIK-1.2
3aganue No 2.
TectupoBanue.
CaMOCTOSITEIIbHOE
n3ydeHune yaeOHon
Y Hay4HOU
JIUTEPATyPhI
- oopmnenue
oTyera o
71a00paTOpHOI
abore;
p ’ 3amura
~ petuierye nabopatopHoi
1.3 PactBOpHI 8 5 8 JIOMAIIHETO aboThl. Jlomarinee OIIK-1.1,
' p 3amanus Ne 3; P ) OIIK-1.2
3aganue Ne 3.
TectupoBanue
CaMOCTOSTENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATYPHI




- oopmieHHE

oT4era o
71a00paTOPHOI
EGOTS' 3amura
1.4 JTucniepcHble CHCTEMBI 4 2 1 b S nabopatopHoi OIK-1.1,
' P paboThI. OIlK-1.2
CaMOCTOATENBHOE
.| TectupoBanue
U3yucHHe y4eOHOMH
U Hay4yHOH
JIUTEPaTyphl
- oopmnenue
oT4era o
nabopaTtopHoOn
abore;
P 3amura
- perieHne .
15 nabopaTopHO
JIOMAIIHETO OIIK-1.1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 4 2 2,2 paboTsl. [lomariHee
3aganus Ne 4; OIIK-1.2
MPOIIECCHI i 3aganue Ne 4.
TectupoBanue
CaMOCTOATENBHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATyPhI
- oopmiieHne
oTyera o
1a00paTOpHOI
aboTe;
p 3amuTa
~ petuenue nabopaTopHOH
JIOMAILHETO parop OIIK-1.1,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 8 4 4 pabotsl. [lomarnee
3amanug Ne 5; OIIK-1.2
3aganme Ne 5.
TectupoBanue
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPATyPhI
HWroro no pazneny 34 17 17,3
Hroro 3a cemectp 34 17 17,3 DK3aMeH
Wroro no nucuumnnune 34 17 17,3 3K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJCHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa 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
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



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

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - 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 : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. 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 : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cnern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» Uisi 00ydaroUuuxcs BCEeX HalpaBICHUN
NOJrOTOBKM W  CHeUWajbHOCTEH 1HeBHOW (opmbl  oOyuenus / O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON PalOoThl MO AMCHUUIUIMHE «XUMHs» i 00ydYaromIMXCsl BCEX HaNpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckre ykasaHus K J1aOOpaTOpHbIM paboTaM M0 AMCHUUIUIMHE «XUMHUS» IS
00y4aroIIMXCcs BCEX HANPaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Ttexuuueckuid yH-T um. [. U. HocoBa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HAIMpaBJICHUN MOJrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBEIM paboTaM o
JUCHUILTUHE «XUMHUSD» I 00Y4aroIIUXCsl BCEX HAMpaBICHUM MOATOTOBKH M CIIEUATbHOCTEH
Bcex Gopm ob0yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
JUCHMIUIMHE «XHUMHS» Jid  O0O0YyYaloIIMXCS IO BCEM HANpaBICHUSIM IOJATOTOBKU U
crienuanbHOCTAM 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, 2023. — 26 c. — TekcT : HenmocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUTUHE «XUMHUSD» Uil OOYyYaroIIMXCs BCEX HaIpaBICHHUI
HNOATOTOBKM W crenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuili roc. texuudeckuii yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE IMPOIECChl: METOJMYECKHE YKazaHUs K
nmabopaTopHON pabOTe MO MUCHUIUIMHE «XHUMHS» IS 00yJaromUXCsl TI0O BCEM HaIpaBICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonoga;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULEH3UU
MS Office 2007 |y 135 1 17.09.2007 GeccpoHo
Professional
FAR Manager |cBo60HO 06eccpouHO
7Zip CBOOOIHO 0OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanwue kypca CchblIKa

DnexTpoHHas 0a3a MEePHOAMYECKHUX H3JIaHUI
East View Information Services, OOO
HanuonansHas
undopmanuronHo-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
[TouckoBass cucrema Axamemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTYyNa K HHGOOPMAIIMOHHBIM pecypcam
@denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yUIpEKICHUE «Denepanbupiii  uacTuTyT|URL: http://www1.fips.ru/
IIPOMBIIIIICHHON COOCTBEHHOCTHY
Poccuiickas T'ocymapcTBenHass OuOnmMoTeKa.
Karayioru
DnekTpoHHbIE pecypchl Oubmuorexkun MITY
uM. I'.1. HocoBa

9 MarepHaJIbHO-TeXHHYECKOE o0ecnedyeHne 1 CIUIINHBI (MOTYJIs)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUNW JIeKIUOHHOro Tuma. OcHaleHue:
MynsTUMeANITHBIE CPEICTBA XPAHEHUS, TIepeauu U MPeCTaBlIeHUs HHPOPMAIIHH.

VY4eOHble ayauTOpuM Ui TPOBEIEHUS  J1a0OpAaTOPHBIX  3aHATUH, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYIbTAIUN, TEKYIIET0 KOHTPOIS U MPOMEKYTOYHOU arTecTanuu. OCHaIeHHE:
Oo6opynoBanue a5l BBIOJHEHHS J1a00OPaTOPHBIX paboT, XMMUYECKas MOCyia, peakTHBbl, Harmsgasie
MaTepuasbl: TAOIHIIbI, CXEMBbI, TITaKaThI.

[Tomemenust 11t caMocTOsTENbHOM paboThl oOydaromnuxcs. OcHarenue: [lepcoHanbHbIC
koMmmbioTepsl ¢ makeroMm MS Office, Bbixomom B VHTepHET W € JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomenienust a1t XpaHEHUsT U MPOPIIAKTHIECKOTO OOCITYKHUBaHHUS YI€OHOTO 000pYyIOBaHUS.
Ocnamenue: Crenmnaxu, cei(bl A5 XpaHeHUs] yueOHOTro 00opyaoBanus. THCTpyMEHTHI Ui peMOHTa
71a00paTOpHOro 000PYIOBaHHUSL.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMSIIYI0 BO BpeMsl MOJATOTOBKU CTYIACHTAMHU OTYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS MO KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U TPAKTUYECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS MyTeM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
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 paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj 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') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

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

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) I/2N,+ O0=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 (), mormotunock 22 /K TENIOTHI.
OHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagurny = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU MIPU CTAHIAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S%gg  (x/mMonp*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 u3MeHseTcst SHTPONuUs IpHU pa3IokKeHUN KapOoHaTa KaubLus?
a) yBEIMUYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSMOM HampaBJIeHUU B) HE MOKET IIPOTEKATh
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 Oajia; mecroe, ceabMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tect Ne 1

1. Pazgen XuMuM, U3ydaroMIHid CKOPOCTH M MEXaHNU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEILIECTB
0) M3MeHEeHHe KOJIMYECTBA BEIIECTBA PeareHTOB (WM MPOAYKTOB) PEAKIMH B €IUHHUILY BpEMEHU B
enuHule oO0BeMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux equHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocTosiHuE XMMHUYECKOTO PABHOBECHS O0OPATUMBIX MPOLIECCOB KOJINYECTBEHHO XapaKTEPU3YeTC ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercst BBIpaKe€HHE AJIsi CKOPOCTH pEaKIH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O3] 8) V = k[NOJ*[H,0]°
7. Kaxk 3anuiuercs BelpakeHUE AJIs1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) K = [C][D]/ [A][B]’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHE TEIIOBOro ¢ dekra peakiuu?

ayl g -
4
0)2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI PEaKINK

9. Yrto MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha JUarpaMme K Bompocy 82
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jina peaxkuuu Co + 2 H 5 ) = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa paBHOBecus paBHa 0,8.
PaBHOBeCHasi KOHIIGHTpAIUsl BOJIOpOJia paBHA 1,2 MOJb/I. BeIMHCINTE UCXOAHYIO KOHIICHTPAIIUIO
BOJIOpO/JIA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. ns ypaBHenus peakiuu Cu SO4 + KOH —... cokpaliieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+ 804 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins momasiienust ruaponusa xjaopuaa xpoma (I1I) cnengyer
1) 1006aBHUTbH COJSHYIO KUCIIOTY
2) 1100aBHTH IICIOYb
3) pa3zbaBuUTH pacTBOP BOOI



4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIIMK PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31-10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) macchl BEmEecTBa K Macce BOJIbI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cmaObIM 351eKTpoarTaM OTHOCUTCS ...
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU KaJus
3) xJIopua KaabIHs
4) MapraIoBas KHCJIoTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPECTHLC H UYCTBCPTOC 3adaHHA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmensbine 1 HM
2) Oomabme 100 HM
3) ot 1 uM 10 100 HM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsia?
1) KaTHOHBI
2) aHHUOHBI
3) mossIpHBIC MOJIEKYIT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOArYJISIUU KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH ObITh HAMMEHBIIIM?
1) xmopwua Kanus
2) cynbdar Kanus
3) oprodochar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?
1) xmopwun xene3a (111)
2) BOIA
3) TrUApPOKCH Kaus



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpa3yercs 3016 cynbdara cBunna (I11). K xakomy a5ekTpoay JOMKHBI IEPEMEIIAThCS YaCTUITBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIH3E?

1) HaXOmATCS B COCTOSHMM JMHAMHUYECKOTO PAaBHOBECHS
2) K Karomxy
3) k aHomy

6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
3011 TOTPeOOBaNIOCH J00ABHUTH: B repByto — 5,3 M 1H pacTBopa xsopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa dochara Hatpus. Berauciaure mopor Koaryssiu# Kaxa0ro 3JIEKTPOJINTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IIATOE 3aaaHus oleHuBaroTes B 0,5 Oaa; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...

1) yBeIMYMBAaeT CBOKO CTEICHb OKUCICHHS

2) TPUHHUMACT 3JICKTPOHBI

3) oTmaer CBOM AJIEKTPOHbBI

2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...

1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B OJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHMYHBACTCSI

3. U3 npencraBieHHbIX HUXeE peakuuii kK OBP nucnponopunoHnpoBaHus IpUHAIIEKHUT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTaHOBUTENSIM OTHOCSTCH ...

1) METaJIbl, BOJOPO/I, YIIIEPO.
2) aKTHUBHBIC HEMETAJLITBI
3) 3JIEMEHTBHI, HaXOASIIMeCs B CpeAHEN YaCTH MEPUOINYECKON CUCTEMbI
5. CreneHn OKMCTICHHUS KACIOPO/a a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1) karrona Mn?*
2) MaHraHaT-HoHa MnO,”
3) okcuaa maprania (1) MnO

7. B peakuuu, npotekaromieii mo cxeme Cr,Sz3 + KNO; 2 K,CrO4 + K;SO4 + NO okucieHuro
MOJIBEPTAOTCS CIICTYIONIUE AIIEMEHTHI ...

1) a30T U cepa
2) cepa U XpoMm
3) XPOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, TpUBEIeHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakirn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIEKTPOXMMHUYECKHE CHCTEMBI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aaHUsS
oLeHUBarOTCs B | 6arut; TpeThe U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel
1. DnekTponHBII MOTEHIHAT ONPEAETSIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) Boabimana
4) Appenunyca
2. Paccunmraiite DJIC ranpBannmdeckoro siemeHTa MgMgSO4[|CuSOy/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie IMpH 3JIEKTPOJIM3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIoposa
4. Yxkaxute cyMMy KOX(QQHUIIMEHTOB B ypaBHEHUH JIEKTPOJIN3a pacTBopa HuTpata meau (I1)
1) 12
2) 11
3) 10
4) 8
5. Kakags w3 mnpuBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MPOTEKaeT
CaMOTIPOHM3BOJILHO B IIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...
6. Bpluuciure Maccy IMHMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXeMbl OSIIEKTPOAHBIX IMPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAIOIIEH MpHU 3JIEKTPOXMMHUYECKON KOppo3uu ranbBaHomnapsl ZnMg B CEpHOKHUCIION
cpezne. B otBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTesbHass padoTa OOYdYarOIIMXCsl OCYIIECTBIISICTCS B BUJAC H3y4YCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieNly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuaHThl TeMaTHYeCKMX JOMAIIHUX 3aJaHU /151 BHEAYUTOPHOH CAMOCTOSITeIbHOI PadoThI
CTyIleHTOB o TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEePMOJIMHAMHUKA)




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

3amaga Nel

Jusa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 OC,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE pPEaKIuu; O) NPUYMHY HAWICHHOTO HW3MEHEHHUS DSHTPOIHHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), monb3ysch
CTaH/IAPTHBIMU TEIIOTaMU 00pa30BaHUS pearnpyrommx BemecTB. CKOIbKO TEIJIOTHI BBIACIUTCS WA
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM PACCUUTANTE TEINIOBOM 2 (DHEKT peaKIuu:
Hypy + COz)=CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp ® T Y05 = H,O () AH =-241,9 x]Ix;

6) 2CO () + 02 ) — 2 C02 ) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rnsaras — B 1 6ayr.

3amaya Nel
Peaknus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbkO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOI ¥ 00paTHOM peakiuy, €CIu YBEIUUNUTh JaBJIEHUE B CUCTEME B JBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MuH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paseH 2. Bo CkoIbKo pas H3MEHHTCs
IIPU 9TOM CKOPOCTb PEAKLIUU?

3amagya Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe () + H20 () = FeO () + Hy (1), €citn paBHOBECHBIE KOHLIEHTPALIMHM PEarupyrONIMX BEIIECTB PaBHBbI:
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3anaya Ned

Hus peakumonnoi cucremsl: CO ) + HyO yp = COz (y + Hy () HavanbHble KOHIEHTpAlWH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnipeienuTe KOHIIEHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTpALlUK PEareHTOB KOHCTaHThl PABHOBECHUS CIEAYIOIINX PEaKIIHiA:

Nz(r) +3 Hz(r) =2 NH3(r), AH = -92,2 KJI)K,
COz(r) +C ™= 2 CO(,—), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLIMii: a) IPHU NOHUKEHUH
TEMIIEpAaTyphbl, €CIM JaBJI€HHE IOCTOSHHO, O) MpH TOBBIILIEHWU JaBJIEHHUS, €CIM TeMIeparypa
IIOCTOSIHHA.

Jlomainee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomamHem 3amanuu mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThs M IATas 3aaadd
orieHuBaercs B 1 Oayr; werBepTas u mectas — B 0,5 Oaria.

3amaua Nel
B kakom o0beme Boabl ciiemyeT pactBopuTh 1351 SnCly mist monydyenust 3M pacTBopa Xsopuaa

onoBa (II) ¢ mmotHOCTRIO P = 1,405 T/MN?

PaccuuTaiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBope; 0) MOJISIPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; T') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3ajgayga Ne2

3aKOHYMTE MOJICKYJSIPHBIE M HAMUIIUTE COKpAICHHBbIC WMOHHBIE YpPaBHEHHS pPEaKIHi
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCI—

Sb(OH); + H,SO,—

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JBa MOJICKYJISIPHBIX YPABHCHHS PEAKIU K CIICTYIOIIUM HOHHBIM:

Ba®t + CrO42' — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H"— Zn®* +H,S

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

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponusy: NapSiOs. Cu(NOgs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaua Ne6

Haiinute npoussenenue pacrsopumoct PbCly, eciu B8 200 M Bozibl pactBopsiercst 2,17 r 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHD

B nomamaem 3aganuu mo teme «OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIC MTPOIIECCH»: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6anna; BTopas — B 2,5 6anna; TpeThs — B 1 Oan.

3amayga Nel
[Tonbepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

PaccuntaiiTe SIE€KTPOABUKYIIYIO CHJIY W ONPEACIUTE HAMPABIECHUE CAMONPOU3BOJIBHOTO
MpOTEKaHUs  IEPBOM  peakUMud [pH  CTAaHJAPTHBIX  YCIOBUSX,  HMCIIOJb3ys  3HAYEHHUS
OKHCIIUTETLHO-BOCCTAHOBUTEIIHLHBIX ITOTEHITHAJIOB:

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNO3; + NO + H,0

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

NH4ReO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:



KMnQO; + NaNO, + H,0—

NaCrO, + H,0, + NaOH —

BI(OH)3 + NaS$,05 + NaOH —

Bi,O; + C —

Mg + HNOs ) —

3ajgaga Ne3

JlaHbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUANIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOM peakuud B  ykasanHoi cpeme (HNO;3). Paccuuraiite 3HaucHHe
AIIEKTPOJIBIKYIIICH CHIIBI PEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B momamznem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDy: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 G6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHUS OJEKTPOJHBIX IMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yrmoliel peakiuu, NpoTeKaroulel mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, npu kotopoit 3/C ranbBaHUYECKOro 3JIEMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaga No2

[IpuBenuTe CXEeMBbl SJIEKTPOJHBIX IMPOIIECCOB U MOJEKYJSIPHBIE YpPaBHEHHUS pEaKIluil,
MPOTEKAIOIIUX TPH 3JEKTPOXUMHYECCKOW Koppo3uu raybBaHomapbl Co/Ni: a) B Kuciou cpeje; 0) Bo
BJIQYKHOM BO3yXe€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHW cpene 3a 20 MHH, €ClIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaga Ne3

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

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Beruucnure (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJE TPU DJICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIA3 TPOBOAMIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy cocTaBui 85%.

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

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: ITOHITHE CUCTEMBI, BUABI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Terora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaANBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbIINs 00pa30BaHMs BELIECTBA.
TermoBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOH 3(dekT
XUMHUYECKON PEaKIMH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoMNUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMHKH.
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TpeTuii 3aKOH TEPMOJIMHAMUKH.
Oueprus ['ub6ca.
Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHA.

KOHTpOJIbeIe BOIIPOCHI MO TEME «XHMHYeCKasi KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEaKIIMU U METO/bI €€ PErYIUPOBAHMS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKOM peaklnu (3aKOH AEHCTBYIOLIMX MacC).
Bnusiaue Temneparypbl Ha CKOPOCTh XuMuueckor peakiuu. [Ipasuno Bant — Nodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas quarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.

Karanutruueckue cucTemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMbIie U HEOOPATUMBIE PEAKIIUU.

KoHcTanTa XMMHY€ECKOro paBHOBECHSL.

Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

Biustnue KoHUEHTpaIiy, 1aBJIeHUs U TEMIIEPaTyPHI.

@®a30BbIE PABHOBECHSI.

®a30BbIe AUArpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

[Tonsitue pacrBopa. PactBopumocTs BemiecTBa. PacTBopuMocTs rasa.

PactBopbrl. CnocoObl BbIpak€HHsI KOHIEHTpPALMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHLEHTpaLusl, MOJISIpHAs KOHLEHTpaLUs SKBUBAJIEHTa, MOJIbHAS JI0JISl, TUTP).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3axonbl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuueckuii 1 KpUOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HoHHas Teopusi KUCIOT U OCHOBaHMN AppeHnyca. OCHOBHbBIE MOHSATHS M MOJOXKEHHUS TEOpPHUU
Appennyca.

Jucconmanus KHCIOT, OCHOBAaHMM W COJIEH C TOYKHM 3pEHUs HOHHOWM Teopuu AppeHuyca
(mpumepsI).

Crenenp quccounanuy. CuiabHbIE U Clla0ble SIEKTPOIHUTHI.

Jucconumanus ciadbix 31eKTpoauToB. KoHcTaHTa Arcconuaim.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOr0 0OMEHA MEXKY SJEKTPOJIIUTaMH (HA MPUMEpEe peakiuii 0Opa3oBaHus cl1aboro
AIIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npounsseneHue Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN TOKA3aTEINH.

I'maponus coneit. Tunsl rupon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NIPOLIECCA THIPOIH3A.

@DakTOophbl, BAUSIOLINE HA TPOLECC THIPOIH3A.

KonTposabHbie Bopockl 10 TeMe «/lucnepcHblie cucreMbDy

I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.

Hucnepcrocts. Kinaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJTOUTHBIX PACTBOPOB.
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CrpoeHune KOJUIOMIHBIX YacTHII.

IIpaBuno dasuca — [leckosa.

Y CTOHYMBOCTH KOJUTOUAHBIX cucTeM. CTaOuUInM3aTopshl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumMmeHTalus KOJIOUIOB.

Koarynsuust KoJuIOuaHbIX pacCTBOPOB JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynupyromas crmocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCHICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTaul — pacTBOP».
I"anpBanuveckuii anemMeHT Januaisa — SIkoou.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAApTHBIX AJIEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUU € UX MOJOKEHUEM B Py HAIPSHKCHUIA.

Ypasuenue HepHcra.

DIIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benunenHbll 3akoH Dapazest. Beixoa mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3almuTa METaIoB OT KOPPO3HH.

3amuTHBIC TTOKPBITUS.

DNEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHl OT KOPPO3UU METAIIJIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH IIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHUYECKUE UCTOYHUKH TOKA. TOTIMBHBIE JIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OneHOYHBIE CPeCTBA /ISl NPOBE/ICHUsI POMEKYTOYHOM aTTecTAlMU
IIpomexxyTouHass — aTTecTanuss UMEET  LEIb0  ONPENENUTh  CTENEeHb  JIOCTUIKEHUs
3aIJTAaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHS 110 TUCIUILIMHE 32 ONPEIeIICHHBIN MepHo 00yueHHsI.

a) Ilnanupyemble pe3yJbTaTbl O00Yy4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl TNPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHJIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CrocobeH mpUMEHSATh €CTECTBEHHOHAay4YyHbIE M OOIIEHMH)KEHEpHBbIC 3HAHUS, METOJbl MAaTeMaTHYECKOTO0 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 CUCTEMBI. [IepBbIif 3aKOH TepMOIUHAMUKHY.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

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

Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.

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 peakuuu. [IpaBuno Bant-I'odda.

OHeprus akTUBalLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranuzaTopsl 1 KataauTHuyecKue CUCTEMbI. [ OMOTeHHBIHN KaTaln3.

. KatasmmsaTopsl ¥ kaTanuTudeckue CUCTEMBIL. [ eTepOoreHHpli KaTanus.

. Xummndeckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO PABHOBECHS.

. Cmemenne xumuyeckoro pasHosecus. [Ipunmun Jle llarense.

. PactBopbl. Cioco0b! BhIpaske€HHsI KOHIIEHTPALUU PaCTBOPOB.

. PacTBOpbI 21ekTpoiauToB. CTeneHb U KOHCTaHTa 3JIEKTPOIMTUYECKON Tuccolnannu. 3akoH

pa36asnenust OcTBanbAaA.

Jucconumanus KucioT, OCHOBaHUM, cosiel. 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 cuctembl. Kimaccuduxarys. Jinopunbable 1 110(OOHBIE KOJITOUIBI.

CTpoeHne KOJUTOUIHBIX YaCTHII.

Koarymnsiius Kou1ouaHbIX pacTBOPOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOIiCTBa BEIIECTB. Knaccudukanus
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

DNEKTPOXUMHUECKHE CUCTEMBI. 3aKoHbI Papajies. DNeKTPOAHBIN MOTEHIUAL.




25. N'anpBanmyeckuii anement [anmaisa AxoOu.

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

27. Dnexktponu3. AHOIHBIA M KaTOJHBIA MPOLIECCHI MPH AJIEKTPOIJIM3e pacTBOpoB. [IpuMeHenue

NEKTPOJIN3A.
28.  Koppo3sus. Buasl koppo3un. CriocoOsl 3a1IUTHl METAJIOB OT KOPPO3UH.

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIJKE BEIIECTB MOKET B3aMMOJIECHCTBOBATH PacTBOP
TUAPOKCHIA Kalusi: MOAOBOJOpoaHast kuciora, xiuopua meau (1), oxcun yraepoma (IV), okcung
ceunua (II), rugpokcun amroMuHus, THAPOKCHA aMMoHUsA. CocCTaBbTE€ YpaBHEHHUS BO3MOXKHBIX
peakiuii B MOJICKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH (hopmax.

2. Ompenenute BO3MOXKHOCTh BOCCTaHOBJIEHHsS oKcuaa xkene3a FezOs yrmepogoMm mpu
cTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBinenust FezO4: 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 Fe30sx) + Hypy = 3FeO + HoO(r3anumure BbIpaskeHUE KOHCTAHTBI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUSI KOHIICHTPALUU MPOJIYKTOB
peaxiuu.

5. Ilpyu mnpokanvBaHUM METAUIMYECKOTr0 THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsT B KOHLEHTPUPOBAHHOM CEPHOM KHCIOTE€ M CIUIABJIAETCS CO WIeNouYblo. 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 ans npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa W B KAakOM KOJIMYECTBE BBIAEIATCA INpH mnpoxoxiaeHun 48250 Kn
aneKTpudecTBa 4epe3 pactBop xsopuaa mapranma (I)? CocraBbTe cxemy 3JIEKTpOJU3a ITOTO
pacTBopa.

8. AmoMuHui ckienaH ¢ menpto. Kakoil n3 MeTtannoB OyneT KOppOAMPOBAaTH B Cpelie CEpHOM
KHCJIOTHI M aTMoc(epe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUECKON KOPPO3HH.

OIIK-1.2:

HpI/IMCHHCT METOBbI

MOZACIINPOBAHUSA nu

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 skcrepuMeHTanbHBIM JTaHHBIM. [IpoBectn
00pabOTKy MOJYYCHHBIX TAHHBIX C UCTIOJIh30BAHUEM COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BH/IE TAOIHUIIGI 1.
Tabmuna 1




Howmep
OIlbITa

O0BeM, MII

Na,S,03

H.0

H2SO4

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

Bpewms
IIOABJICHUSA
MYTH, C

CxopocTh
peakuuu, 102,
-1
c

1,3

2,6

3,9

5,2

OB WIN -

OB WIN -

wWiholoN

NININININ

6,5

ITo narHBIM TaOIUIB 1 TOCTPOUTH rpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIIMK
THOCYNb(aTa HATPHS, OTIOKHUB Ha ocH adciucc koHmeHtpanuio Na,S;0O3, a Ha ocu opauHAT —
CKOPOCTh PEaKIUH.

CruenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATpHsl.




0) Ilopsinok nmpoBeneHnst MPOMEKYTOYHOH ATTECTALMH, MOKA3aTe/IH M KPUTEPUH OLICHUBAHMA:

IIpoMexyTouHas arrecTanus MO JUCLUUIUIMHE «XUMUSA» BKIIOYAET TEOPETHUECKHE BOIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHHs OOY4YaIOUIMMHUCS 3HAHWM, M NPAaKTUYECKUE 3aJaHus,
BBISIBIISIIOLIHE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

OK3aMeH IO JaHHOM IUCLMIUIMHE HPOBOJUTCA B YCTHOM (popMe 1O 5K3aMeHallMOHHBIM
ouneram, KKl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJTHO MPAKTUYECKOE 3a/1aHUeE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayuioB) — oOydyaromMiicsi IEMOHCTPUPYET BBICOKUN YPOBEHb
Cc(OPMHUPOBAHHOCTU KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U IITyOOKoe 3HaHWe y4eOHOro
MaTepHala, CBOOOHO BBIMOIHSIET MPAKTUYECKHE 3a/1aHMs, CBOOOIHO OTIEPHPYET 3HAHUSAMH, YMEHHUSAMH,
IPUMEHSET UX B CUTYallUsX MOBBIILIECHHOMN CI0XKHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamna) — oOOydarouuiics NEeMOHCTPUPYET CPEIHHA YPOBEHB
C()OPMHUPOBAHHOCTU KOMIIETEHIMI: OCHOBHBIE€ 3HAHMSA, YMEHHS OCBOEHBI, HO JIOIYCKAKTCs
HE3HAYUTENIbHbIE OIUMOKH, HETOYHOCTH, 3aTPyJHEHHUS IPU AHAIUTUYECKUX OIepalusx, MepeHoce
3HaHUI U yMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

— Ha OLICHKY «Y/0BJeTBOPUTEIbHO» (3 Oanna) — o0ydyaromuncs: IEMOHCTPUPYET MOPOTOBBI
YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMHA: B XOJ€ KOHTPOJIBHBIX MEPONPUATHH JOMYCKAIOTCS
OLLMOKH, MPOSIBJIAETCS OTCYTCTBUE OTIENIbHBIX 3HaHUHN, YMEHHM, HABBIKOB, 00 yUYaIOLIUICS UCTIBITHIBAET
3HAYUTENbHbIE 3aTPyIAHEHUS MIPU ONEPUPOBAHUYU 3HAHUAMHU U YMEHHMSIMU IIPU MX MEPEHOCE Ha HOBBIE
CUTYalUH.

— Ha OLICHKY «Hey/10BJeTBOPUTEJbLHO» (2 Oayia) — 00ydarouuiics JeMOHCTPUPYET 3HaHUS He
6omnee 20% TEOpEeTHUECKOTO MaTepHualia, AOMYCKAeT CYIIECTBEHHBIC OMIMOKH, HE MOXKET IOKa3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PELICHUS MPOCTHIX 3aad.

— Ha OIICHKY «HeY/AOBJIeTBOPUTEIbHO» (1 0ain) — oOyJaromuiics He MOXET TIOKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BEICHMS U OOBACHEHMsS MH(OpPMAILMU, HE MOXKET MOKa3aTb MHTEJUIEKTyaJbHbIE
HABbIKU PELICHUS MPOCTHIX 3a]1a4.



