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y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux
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3aB. kadeapoii H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enstMu OCBOSHUS TUCUUIUIMHBL «XUMHUS» ABISETCS GopMuUpoBaHue (yHIaMEHTaIbHbBIX
3HAaHUW B 00JIACTM COBPEMEHHOW XHUMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHI; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHON pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU U3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucnummmaa XuMuUst BXOJUT B 0053aTeIbHYIO 9acTh y4eOHOTO IIaHa 00pa3oBaTeIbHOM
IPOrpaMMBlI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ MPAKTUK:

«XuMus» 06beMe MporpamMmbl cpeiHeit 00111e00pa3oBaTeIbHON MIKOIbI

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

be3onacHOCTb KU3HENEATEIBHOCTU

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHu s

B pesynbrare oCBOEGHMS IUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarolUHCs JOJKEH
o01aaTh CIeAYIOIUMU KOMIETEHIHSMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-1 Cmnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHbBIC U O6I.[I€I/IH)I(CHepHBIe 3HaHHA, MCTOIbI
MATEMATHYCCKOI'O aHaJln3a 1 MOJACIIMPOBAHNM S B H‘pOd)eCCI/IOHaJH)HOI\/JI JCATCIIBHOCTH,

OIlIK-1.1 Pemaer cranmapTHele mpodeccuoHaNbHBIE 3aladd ¢ [PUMEHEHHUEM
O0IIeMH)XEHEPHBIX 3HAHUHI
OIIK-1.2 [Ipumensier METOABl MOJENMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis

peleHus 3a1a49 B IpodecCHOHAILHON eI TEILHOCTU




4. CTpyKTypa, 00b€EM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 55 akaJl. 4acos:
—ayauTopHas — 51 akaJ. 4acos;
— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB,;

— caMocTosTeNbHas pabota — 17,3 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o |KonTaKTHAS pabota E 5 ®dopma TeKyIero
=
g B aKaj. yacax g Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) E B N p Ko
S 3 ©|caMOCTOSATENbHOI | ycrieBaeMOCTH U
AUCHUIITTMHBI > E 6 .. | KOMIIETEHIIMH
@) 5 g & paboThI TIPOMEKYTOYHOM
na0. |mpaxr. Q8
Tlek. p z'g aTTecTaluu
3aH. | 3aH. |Q &
1.
- oopmiieHuE
oTyera 1o
nabopaTopHOi
padore; 3amura
- pelieHue .
,ELOII)VIaH.IHeI‘O nabopatropHoi
1.1 Xumudeckast TepMOANHAMUKA 6 2 11 3amanus Ne 1; paoTeL. OIK-1.1,
' pMOR ' A m Jlomaninee OIIK-1.2
3amanue Ne 1.
CaMOCTOSITEIIBHOE
Tectuposanue.
U3yuCHHE
yaeOHOI 1
Hay4YHOM
) JIUTEPATYPbI
- opopmIIeHHE
oTyeTa 1o
nabopaTopHOM
paGore; 3amura
- peleHue .
HOI:W ALLIHETO nabopatopHoi
paboTHI. OIIK-1.1,
1.2 XuMnueckass KHHETUKA 4 2 1 3agaHus Ne 2;
JlomanHee OIlK-1.2
3amanne Ne 2.
CaMOCTOSITEIIBHOE
Tectuposanue.
U3yuCHHE
yueOHOI u
Hay4HOU
JIUTEPATYPhI




- ohopmieHUE
oTyera 1o
nabopaTopHO’
abore;
p 3amura
- peleHue .
IOMAIIHETo nabopaTopHO’
1.3 PactBOpHI 8 8 3amanus Ne 3; paGoTEL OIK-1.1,
' P B JlomalHee OIIK-1.2
3aganue Ne 3.
CaMOCTOSITENIbHOE
TectupoBanue
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPhI
- ohopmieHHE
oTyera 1o
nabopaTopHO’
paborte; 3amura
- nabopatopHoi OIlK-1.1
1.4 [TucriepcHbIE CHCTEMBI 4 2 1 '
A P CaMOCTOSITEIIBHOE paboTHI. OIlK-1.2
U3y4YeHHE TectupoBanue
yuebHOi U
Hay4HOU
JUTEPATYPbI
- oopmiIeHUE
oTyera 1o
nabopaTopHOi
abore;
p 3amura
- peleHue .
1abopaTopHOi
15 JIOMAIIHETO
paboTHI. OIIK-1.1,
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIC 4 2 2,2 3amanus Ne 4;
JlomanrHee OIlK-1.2
MPOIIECCHI -
3amanue Ne 4.
CaMOCTOSITETIbHOE
TectupoBanue
H3yUYCHHE
yueOHOH H
Hay4HOU
JUTEPATYpPbI
- oopmiieHUE
oTyera 1o
nabopaTopHOi
abore;
p 3amura
- peleHue .
JIOMAIITHero nabopatopHoi
1.6 DneKTpOXMMUYECKUE CHCTEMBI 8 4 4 3amanus Ne 5; pacoTh. OIK-1.1,
' p A - JlomamHee OIIK-1.2
3amanue Ne 5.
CaMOCTOSITEIIBHOE
TectupoBanue
U3yuCHHE
yaeOHOU W
Hay4YHOM
JIUTEPATYPhI
Wroro no pazaeny 34 | 17 17,3
Hroro 3a cemectp 34 | 17 17,3 JK3aMeH
HToro nmo gucLMIIINHE 34 17 17,3 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce npenogaBaHMs AUCUUIUIMHBL «XHMHS» HPUMEHSIETCS TpaJulMOHHAs
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlekuuu npoxoAT Kak B HH(GOpMALMOHHOHN (opMe, I1e IMEET MECTO MOCIIEI0BATEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEACTBAMU, TaK U B (hopMe JieKLui-0ece bl WM Juanora ¢ ayIuTOpuen, JIeKIni
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

IToMrMO 3TOrO B JIEKLUU MOT'YT UCHOJB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Oco0oe MecTo B mpolecce IpenofaBaHUs IUCHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JEMOHCTPALMOHHOTO XMMHUYECKOIO SKCIEPUMEHTa, KOTOPBIH I103BOJISAET
HanOoJiee MOJIHO PeajM30BaTh METOJ MPOOJIEMHOTO OOydeHHUs uepe3 MOCTAaHOBKY MHpobieM ¢
HOMOILBIO IEMOHCTPALM SBIEHUH, peaKLUil WK ITPOLIECCOB.

s peanuzanuy WHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
HPOBOJATCS JEKIMU-BU3yaIU3alMM, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUUECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKLIMOHHBIN MaTepHall 3aKpeIuiieTcs: B XoJie J1a0opaTopHbIX paboT, B X0A€ KOTOPBIX
yueOHasi paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMHU BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYMHIOBbIE MM UHIUBHyalbHbIE 3aJaHUs 1O HpoieHHol Teme. [lpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI HCIOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJISIET YCBOUTh MaTepuall IMyTeM BBISABICHMS CBSI3€H MEXJy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUJICKTHBHOTO
B3aUMOOOyYeHus (MapHyio paboTy) Tpex BHUAOB: CTaTHYecKas Ilapa, JUHAMUYECKas Iapa,
BapHallMOHHAs [1apa; COBMENIasi €€ C TEXHOJIOTHEH MOIyJbHOro oOydeHus. BpinmonHus
JKCHEpUMEHT, oOyuvaromuecss (QOopMyJIUpYIOT OOOOIIEHHbIE BBIBOABI 10 CEPUH OIBITOB,
UCIIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUS.

CamocrosiTenbHast paboTa 0oOydaromIMXcsi BKJIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbl yueOHOH JesATEeTbHOCTH: BBIMOJIHEHHE JOMAIIHUX 3a/aHuil, 3aBeplieHne o(opMIIEHUs
71a00paToOpHBIX pabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIHHOTO
MaTepuaja Mo ydeOHMKaM M TOcOOHsSM, uYTeHHEe M MNpopadoTKa HAayyHOW IUTepaTypbl B
OubMoTeKe, Harcanne pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM arrectanuu.CamocTosiTeNnbHas paboTa 0OydaroUIMXcsl JODKHA ObITh HalpaBiieHa Ha
3aKperyieH!s] TEOPETUUECKOr0 MaTepHala, U3J0KEHHOTO MPEeroiaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSM,
BBITMIOJTHEHHE IOMAIIHUX 3aJJaHUI ¥ OJArOTOBKY K PYO€KHOMY U 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHnU pyOEKHOTO U 3aKJIFOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/lauaMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHW NPaBUIBHOCTH, 00beMa, IIyOMHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NMPH W3YYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJyYE€HHBIX 3HAHUN, YMEHHI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT DKCIEPUMEHTHUPOBATH C HOBBIMU
dopmamu koHTpoJis. OOyuarouMcsl IpeUIaraloTcsl TECThl U 3aJaud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpOBepKU. B oTiamume oT OOBIYHOTO TECTUPOBAHMS TaKOM
Croco0 KOHTPOJSL IMO3BOJIAET CTyJIEHTaM B J1I000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B npuiioxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UHOPA-M,
2014.-560c.: - (Beicmiee obpasoBanue:. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamienus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIMN.

2. Komsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. onr. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamienus: 26.04.2023). - MakpooOBeKT. - TEKCT : 37IEeKTPOHHBIM. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckuii yH-T um. I'. . HocoBa. - Marautoropck :
MI'TY wum. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true  (mara oOpamenus: 26.04.2023). - MakpooobekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuuueckuit yu-T um. I'. M. HocoBa. - MarnuTtoropck
: MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 26.04.2023). - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENNbHBIE peakliiu. OCHOBBI AJIEKTPOXUMMUU !
yueoHoe mocobue / JI. I'. Konsina, O. P. Mymuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c.
: HIL., TabJ1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true = (mara oOpamenus: 26.04.2023). - MakpooObekt. - TekcT
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumndeckas kuHeTHKa. COCTOSIHME XMMHUYECKOTO0 PaBHOBECHS !
npaktukyM / O. A. Mwumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckui yH-T uMm. I'. M. Hocoa. - Marunutoropck : MI'TY um. I'. WM. Hocoma, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true  (mara oOpamenus: 26.04.2023). - MakpooObekr. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

5. KopoBun, H.B. O6mas xumus: y4uel. 1 TEXHUUYECKUX Hampas. U crell. By3oB /H.B.
KopoBun —9-¢ u3z., nepepad.- M.: Boicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HenmoCcpeICTBEHHBIN.

6. KpaTkuii cipaBoyHUK (u3uKo-xuMudeckux BenuuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. PaBnens, 3. H. Tumodeesa; non pea. A. A. Pasaens, A. M. [TonomapeBoii. -
10-e u3n., uctp. u gomn. - CII6. : Ban denopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. -
TekcT: HemocpeICTBEHHBIN.

7. 3BecTus BhICIIUX YUeOHBIX 3aBeACHUN. XUMUSA U XUMHUECKasi TEXHOJIOTUS:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

Hay4YHO-TeXHHYeckuil xxypHan — ISSN 0579-2991.

B) MeTonuyeckue ykazaHusi:

1. Mumypuna, O.A. DHepreTuka XMMUYECKUX MPOLIECCOB: METOJANYECKUE YKa3aHUs K
7a00paTOpHBIM paboTaM IO AUCHMILIMHE «XHUMHA» JUIsl OOYYarolUXCs BCeX HaIpaBICHUN
MOJArOTOBKM W CICIHMAJIbHOCTeH JgHEBHOM ¢Gopmbl  o0yuenus / O.A. MuinypuHa,
Maruutoropckuii roc. Texuuueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HEMOCPEICTBEHHBIH.

2. Konsma, JIL.I. Xumudeckas TepMOIWHAMUKA: METOIWYECKHE YKa3aHUSA s
CaMOCTOSITENIbHOW pabOoThl MO AUCUUIUIMHE «XUMHs» U1 00ydYaromIMXCsl BCEX HampaBICHUIH
MOJrOTOBKH M cCrienuaibHocTe Beex (hopm obyuenus / JL.I'. Komasima; MarHMTOropckuii roc.
texHnueckud yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocosa, 2023. - 18 c. —
TeKcCT : HemocpeICTBEHHBIH.

3. Komsma, JI.I. CkopocTh XWMHUYECKUX pEAKIHMA H XUMHUYECKOE paBHOBECHE:
Mertoanyeckue ykazaHus K Ja0OpaTOpHBIM paboTaM IO JUCLHUIUIMHE <« XUMHS» JJs
00y4YalONIMXCs BCEX HAMpPABJICHUI MOJArOTOBKH M CrielaibHOCTeil Bcex hopm oOydenus / JI.T.
Konspa, E.B. Tapactok; Marnuroropckuii roc. texHuyecku yH-T um. . M. Hocoa. —
Marnutoropck : MI'TY um. I'. M. HocoBa, 2023. —8 ¢. — TekcT : HemocpeacTBEHHBIN.

4. PomuonoBa, H.M. Xumnueckas kuHeTHKa. XMMHUECKOE PaBHOBECHE: METOIUYECKUE
yKa3aHHs JUIsi CAMOCTOSTEIIbHOW PabOThI MO TUCHUIUIMHE «XUMHS» ISl 00YJaroluxcsi BCexX
HAMpaBJICHUI MOATOTOBKH M ClelHanbHOCTeH BeeX dopm obyuenus / H.U. Poauonora, A.II.
ITonomapeB; MarHuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocona, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MmeTonuueckast pazpaboTka K J1a00opaTOpHBIM paboTaM 1o
JUCLHUIUIMHE «XUMUs» A1 00y4aroIuXcsl BCeX HaIPaBJICHUM MOJATOTOBKHM U CHELMATbHOCTEN
Bcex Gopm o0yuenus / JI.B. Uynposa, T.M. KysrkoBa; MarHuToropckuii roc. TeXHUIECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2023. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynpoga, JI.B. PacTBopsl: MeToMuecKasi pa3paboTKa K CaMOCTOSATEIbHOW paboTe 1o
JUCIUIUINHE «XUMMsD» Uil  O0y4aromMxcsi [0 BCEM HampaBlIEHUSM MOJATOTOBKU U
crieruanbHOCTAM Beex Gopm obyuenus / JIL.B. Uynposa, D.P. Mymnuna, O.A. Mumypuna;
Marunuroropckuii roc. rexaudeckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Komsna, JI.I. KomnmounHble pacTBOpBI: METOJIWYECKHE YKa3aHUs K JTaOOpaTOpHOMU
paboTe 1Mo JUCHUIUIMHE «XHUMHUS» U1 00YYaloLMXCs 110 BCEM HANpPaBICHUSM MOATOTOBKU U
criermanbHOCcTM Beex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHnueckuit yH-T um. I'. 1. HocoBa. — MaruuToropck : MI'TY um. I'. 1. HocoBa, 2023. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsina, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIbHbBIE PEAKI[MH: METOINUYECKUE YKa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUIHHE «XUMHUS» sl OOYyJarolIMXcCsl BCEX HaIpaBiICHUIN
NOATOTOBKM W crenuainbHocTeid Bcex ¢opm oOyuenuss / JLI. Komsma, E.B. Tapacrok;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 10 c. — TekcT : HenoCpeCTBEHHBIH.

9. Komsna, JI.I'. OKHCAUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH M AJIEKTPOXHUMUYECCKHE
IPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOATENbHOIM padoTe 1l 00yyaromuxcst o BceM
HaMpaBJICHUSAM TOATOTOBKH M CrenuanbHocTaM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapactok, 3.P. Mymnuna; Marauroropckuii roc. texHuueckuit yH-T um. [. M. Hocosa. —
Marnautoropek : MI'TY um. I'. W1. Hocosa, 2017. — 41 c. — TekcT : HemocpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOILECCH: METOJUYECKHEe YKa3aHUs K
nabopaTOpHON paboTe MO MUCHUIUINHE «XUMHS I 00YJaroUIuXCsl MO0 BCEM HaIPaBJICHHUSIM
NOATOTOBKH M CHENUAIBHOCTSIM Bcex gopm obydenus / O.A. Mumypuna, H.. Poxnonosa;
Maruurtoropckuii roc. rexuuueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

OKHO JIoCTyna K HWHGOOPMAIMOHHBIM

HaumenoBanue o
10 Ne norosopa Cpok aeicTBus JTULIEH3UN
MS Office 2007 |, 135 o1 17.09.2007 SeccpouHo
Professional
FAR Manager |cBoOoaHO 0OCCCPOUHO
7Zip CBOOOIHO 0ECCPOYHO
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccpuika
DNEeKTPOHHBIE  Pecypchl  OMOTHMOTEKH . . n _
MLTY i, T Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
Poccmiickas Tocynapersentas . ww.rsl.ru/ru/4readers/catalogues/
ounbimoreka. Karagoru
denepanpHOE rocy/1apcTBEHHOE
OromkerHoe yupexaenue «Denepanspubiii|URL: http://wwwl.fips.ru/
WHCTUTYT IIPOMBIIILIEHHOMN
Nudopmanmonnas cucrema - EguHoe

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

[TouckoBas cucrema Axagemus Google
(Google Scholar)

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

HanmonansHas
HH(pOPMaIMOHHO-aHATUTUYECKAS
cucrema — Poccuiickuii HHIEKC HAYYHOTO

URL: https://elibrary.ru/project risc.asp

OnekTpoHHass  0a3a  NEPUOAMYECKUX
n3naauii East View Information Services,

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MO1YJIs1)

MatepuranbHO-TeXHUYECKOE 00ecreYeHre IUCIUIUIMHBI BKIIOYAET:
VY4yeOHble ayIuUTOpPUM Ul NPOBEAEHUS 3aHATUH JIeKUMOHHOro Tuma. OcHalleHue:
MynbTuMeauiHbIE CPEICTBA XPaHEHUS], IEpeau U MPEeACTaBICHUs UHPOPMAILIUHU.

VYueOHbIE AyauTopun Uik IMPOBECACHUSA Ha60paTOpHLIX SaHHTHﬁ,
TCKYHIETO KOHTPOJIAd U HpOMe)KYTOLIHOI\/JI aTTeCcTanuu.

VHIUBUIYAIbHBIX KOHCYJbTAIUH,

TPYIIOBBIX U

Ocnamenne: OOopynoBaHUE JUIsl BBINOJIHEHHs J1a0OpaTOpHBIX paboT, XMMHUYECKas IMOCyaa,
peaxkTuBbl, HarisiHbie MaTepuabl: TaOIHIIbI, CXEMBbI, IITaKaThI.

[TomerieHus A5 caMOCTOATENBHON paboThl oOyvaromuxcs. OcHatienue: IlepcoHanbHbie
KomibioTephl ¢ maketom MS Office, BbixogoM B MHTepHET M ¢ IOCTYIOM B 3JEKTPOHHYFO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenuss s XpaHEHHS
obopynoBanus. Ocnamenue: Cremnaxw,

U TOpodUIaKTUYECKOro OOCTYXHBaHUS  y4yeOHOro

ceiippr U1 XpaHeHus ydeOHOro 0OOpYyJIOBaHUS.

NHCcTpyMEeHTHI 111 peMOHTA JIA00paTOPHOTO 000PYI0BAHUS.



https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

ITPUJIOKEHUE 1

YuyeOHO-MeToAuYEeCcKOe oO0ecrnmedyeHrue CaMOCTOATEJbHOH PpadoThI
0O0yUaroIINXCcA

CamocrosiTesibHast paboTa OOy4YarOIIUXCS TOAPA3JAENAETCsl Ha ayAUTOPHYIO,
KOTOpasi IPOUCXOAUT KaK BO BpeMs JIaDOPATOPHBIX 3aHATHUM, TaK M Ha IUIAHOBBIX
KOHCYJIbTAIIUAX, W Ha BHEAyJINTOPHYI, IPOUCXOJAAIIYI0 BO BpeMs IIOATOTOBKHU
CTYZIEHTAMHU OTYETOB I10 JIA00OPATOPHBIM 3aHATHAM U BHIIIOJIHEHUSA JOMAIITHUX 33/TaHUH.

AynutopHas caMOCTOsITeNbHAsE paboTa OOydyaroluxXcs MPEeArnoiaraeT MpPOX0XKICHUE
TECTUPOBAHUS 10 KAXKAOMY Pa3aeily JUCUUIUIMHBL. TecThl BKIIIOYalOT TEOPETUUECKUE 1 TIPAKTHYECKHE
3aJaHus, OTBCTBI HAa KOTOPbIC TpC6YIOT I‘JIY6OKOI‘O IMOHUMAaHUWA NU3YUYCHHOI'0O MaTcpuala. TecTnl MMOCTPOCHLIL
€IMHOO0PAa3HO: K KaXXIOMY BOIIPOCY TIPEUIaraeTcsi YeThlpe BapuaHTa OTBETOB, CPEIH KOTOPBIX OJUH WU
HECKOJIBKO TpaBHIbHBIX. O0paboTKa pe3ynbTaTOB OCYLICCTBISIETCS ITyTEM COIOCTABICHUS MOyYEHHBIX
PE3yJIBTAaTOB C ATAJOHHBIMH H IIPOTEKAET OYEHb OBICTPO. MaKcHMaIbHOE KOJIMYECTBO OaIOB B KaXKIIOH TeMe
kypca — 10.

BapHaHTbI TeMaTHYeCKHX TECTOBBIX 3aJaHUM 1151 TEKylero KOHTpPoJId
XuMuuyeckas TEPMOAUHAMUKA

B tectax no teme «XumMu4eckasi TEpPMOJAMHAMUKAY: MIEPBBIE IIECTh 33/IaHUI OLICHUBAIOTCS B
0,5 Oamna, cenpMoe — B 1 0aj1, a BOCBMOE, IEBSITOE U JAECATOE 3a0aHus — B 2 Oaja.

Tect Ne 1

1. Tlpu paccMOTpeHMH XUMHUYECKON PEaKLUU CuCHeMd 03HAYaeT:
a) HCXOJIHBIE peareHThI
0) TPOIYKTHI XUMUYECKOU PEeaKInu
B) PpeaKUMOHHBIN cocyn
T) HCXOJHBIE PEareHThl U MPOAYKTHI PEAKIIUH
2. TIlepsblii 3aK0H (IEpBOE HAYAIIO) TEPMOAMHAMHUKHA MAaTEMAaTHYECKH 3aIICHIBACTCS TaK:
a) PV =vuRT B) K= A (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B 9K30TepMHUYECKON peaKIyH:
a) SHTAIILITUS PEAKIIMOHHOM crucTeMbl oBbImaercs (AH > 0)
6) terioBoii 3 ekt peakimu orpunareseH (Q< 0)
B) SHTANBNHUS PEAKIIMOHHOM crcTeMbl yMeHbinaerca (AH< 0)
T') IaBJICHUE PEaKIIMOHHOW CHCTEMBI ITOBBIIIIACTCS
4. CrangapTHble TEI0BbIE 3P GEKTHl MPUHATO 0003HAYATE:

a) AUct B) Q 1013 2
6) AHozgg F) AHct
5. Kakue U3 npuBeICHHBIX PEAKIUH SABISFOTCS SHIOTCPMHUUSCKUMHU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 KJI>x/Mo1b
0)H,+4/20,=H,0, AH = 242 K]I:x/moib
B) 1/2 N+ 1/20,=NO , AH = 90 K]Ix/mMonb
r) 1/2H,+1/2 1,=HI, AH = 26 KJI>x/Monb

6. Kakas w3 HammcaHHBIX HW)KE peaklMii OTBeyaeT Teruiore oOpa3oBaHus Okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBHSIX?
a) 1/2N,+ O=NO B) 1/2 N+ 1/20, =NO
6) N+1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BoccTraHoBiIeHuH 161 okcuma meau( || ) o peakiuy :
CuO ) + C (rpagur) = CU ¢ + CO (y, mormoTunock 22 kJk TEMIOTHI.
OHTanbenus 00pazoBaHus OKcuaa Menu ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735

8. Jua peakuuu NiO ) + C (pagun = Ni  + CO () Onpenennre BO3MOXXHOE HaIpaBICHUE
CaMOIPOU3BOJILHOIO TEUEHHs PEAKIIMHU TIPU CTaHIAPTHBIX YCIOBHAX M IIpH Temmeparype 627°C.

BemecTBo AH®g  (Kx/Mo11B) S°s  (Jx/Mons*K)
NiO -239,7 38
C (rpacut) 0 5174
Ni (0 0 29,9
CO -110,5 197,4

B otBeTe ykaxurte 3HaueHus >Heprun | mOOca mpu cTaHAapTHRIX YCIOBHSIX, IPU TeMIieparype 627°C
U TeMmIepaTypy Hayajla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPOMHSI IPU pa3IoKeHUH KapOoHaTa KalbIus?
a) yBEJINYUBAETCA B) HE YMEHbIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. JlanHas peakuus:
2KC103 (TB) —2KCl (TB)+3OZ () AH<O
MOYET CaMOIPOU3BOJIEHO IPOTEKATh
a) B MPSIMOM HaTpaBIICHUH B) HE MOXXET IPOTEKATh
0) B 0OpaTHOM HampaBJICHUN T') HE 3HaI0

XuMHu4yeckass KHHETHKA

B tectax mo TeMe «XuMHUECKash KHHETHKAy: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 33 JaHHS
orennBarorcs B 0,5 Oajia; mecroe, ceapMOe, BOCEMOE, IEBSITOE U IECATOE — B 1 OaiII, a OAMHHAIATOE — B
2,5 6amia.

Tecr Ne 1

1. Pa3zmen xuMuu, U3y4aromuii CKOPOCTH M MEXaHU3MBI XUMHUYECKUX PEaKIINN, Ha3bIBAETCs

a) XUMU4ecKas TepMOAMHAMHUKA

0) TepMOXUMUS

B) XUMHUYECKast KHHETHKA

2.  CKOpOCTh XHMHUYECKOH PEaKIuH — ITO ...

a) BpeMs, 3a KOTOPOE MOJTHOCTBIO PACXOAYETCsl OJJHO M3 CXOIHBIX BEIIECTB

0) M3MEHEeHHE KOJIMYECTBa BEILECTBAa PEareHTOB (MM MPOAYKTOB) PEaKUMH B €IMHUILY BPEMEHH B
eIUHHIlE 00BeEMa

B) KOJIMYECTBO BEIIECTBA MPOILYKTOB PEaKMi K MOMEHTY OKOHYAHUS peaKknu

3. B kakux equHMLAX BBIPAXKAETCSI CKOPOCTH XUMHUYECKON peaKuu?

a) Momb 1 ¢

0) Oe3pa3mepHas BeTUIIHA

B) MOJIB’ C

4. Ot kakux (hakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKHUX PEaKINii?

a) OT MPUPO/IBI PEATUPYIOLINX BEIIECTB

0) oT TeMmepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCYy1a

5.  CocTosiHME XMMUYECKOr0 PaBHOBECUSI OOPATUMBIX IPOLIECCOB KOJMUECTBEHHO XapaKTepU3yeTCst



a) PaBHOBECHBIMH KOHIICHTPAUSIMH IIPOAYKTOB PEAKIHN

0) SHeprue aKTUBU3AINH

B) KOHCTaHTOH paBHOBECHS

6. Kak 3amuceiBaeTcst BBIpaXXeHHUE TSI CKOPOCTH PEaKLIUU

4NO ) +6 HZO 4NH; ) +50;

a) V =k[NO]'[H,0] 6) V = k[NH;][O;] B) V =k[NO]‘[H,0]°

7. Kak 3anumercs BLIpa)KeHI/Ie JUT KOHCTaHTHI paBHOBecus peakuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]*
6) K = [C][D] / [A][B]
8) K = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha nuarpaMme MoKa3blBaeT 3HAYCHUE TETINIOBOTO A deKTa peakuuu?

ayl B

B) 3

v

XOJI PeaKIuu

9.  Yt0 MOXHO CKa3aTh O peaKIiuy, N300paKEHHOU Ha AuarpaMMe K Borpocy 87
a) IK30TEepPMHUYIECKas PEeaKITHs
0) SHIOTEepMUYECKAS PEAKIIUS
B) peaKIIUs OMHCHIBAET COCTOSIHIE PABHOBECHS
10. PaBnoBecue peaknuu Fe ;0 4+ 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BJICBO.
a) MPH MOHWKECHUHU TEMIIEPATYPhI
0) IpH MTOBBIIIICHUH TEMIIEPATYPHI
B) IIPY TIOBBIIICHUY JIaBJICHUS
11. Jnsa peaxkuuu Cyy + 2 H , ) = CH 4 TIpu HEKOTOPOIi TeMIiepaType KOHCTAHTAa PaBHOBECHUS PaBHA
0,8. PaBHOBECHast KOHIIEHTpAIWsI BOJIOpOJia paBHa 1,2 MOJIB/J. BeIUMCINTE NCXOMHYIO KOHIICHTPAIIHIO
BOZOpOJA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpHI

B tectax o teme «PacTBOpBI»: IIEpBOE 3aaHKe OlLICHUBAETCs B 1 0aJUT; BTOpOe, TPEThe, YSTBEPTOE,
MIATOE U IIECTOE 3aJaHus - B 1,5 6ana; ceapMoe, BOCKMOE, AEBIATOE U JECIATOE — B
0,5 Oamna.

Tecr Nel
1. Mns ypaBuenus peakuun Cu SO, + KOH —... cokpaiieHHOe HOHHOE ypaBHEHHUE 3aIUILETCS B BUAC
1) 2K"+S04 = K,S0,
2) Cu® + S0, + 2K" + 20H™ = Cu(OH),{ + K,S0,



3) CuSO,+ 20H = Cu(OH),{ + SO,*
4) Cu* +20H = Cu(OH)
2. Macca (B 1) xopuaa Hatpus B 300 mut 0,2 M pactBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3uauenue PH 0,1 M pacrsopa HCIO, paBHO
N1 2) 2 3) 11 4) 13

4. lna momaBieHus ruaponmsa xiopuaa xpoma (I11) ciexyer
1) noGaBHUTH COJSIHYIO KUCIOTY
2) mobaBHTH IIENOYb
3) pasbaBuTH pacTBOP BOIOM
4) TMOBBICUTH TEMIEPATYPY
5. B paz0aBieHHOM pacTBOpe, MPHUTOTOBJICHHBIM M3 TUIPOCYIb(hara KaJblUsl U BOJbI, CyMMa
KOX((UIIMEHTOB B YpaBHCHUH HEOOPATHUMOM JUCCOIMAIIMHA PACTBOPESHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopumocTh OkcamaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Ompenenute mpoM3BencHHE
pactBopumoctu Ag,C,0,
1) 510" 2)1,16-10°° 3) 10,7-10°° 4)2,31.10°°
7. MaccoBas 40751 pACTBOPEHHOTO BEIIECTBA — 3TO OTHOLICHUE
1) mMacchI BerecTBa K Macce BOJIBI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BemecTBa K Macce pacTBopa
4) KOIMYeCTBa BEHIECTBA K 00bEMY pacTBOpa
8. K cnaGpIM a51eKTpoIuTaM OTHOCHUTCA ...
1) TUApOKCHI aMMOHHS
2) THAPOKCH]I KaHsI
3) XJI0pua KaabIys
4) MaprasioBas Kuciora
9. U3BecTHO, UTO BOJHBIEC PACTBOPHI MHOTHUX COJIEH MOTYT UMETh LIEJIOUYHYIO U KUCIIYIO CPEly.
IIpnunrHO¥ 5TOTO ABIAETCA ...
1) snextposu3 comnei
2) JAUCIPOTIOPIHOHMPOBAHUE COJIEi
3) ruapaTHpOBaHHE COJeH
4) rumposus cosei
10.3nauenue PH uucroii Bojs! nipu 25°C cocraBiseT
N1 2)7 3)0 4) 10
MarnuToropckuii Texuudeckuii yuusepeurer uMm. I.M1.Hocosa

,Z[I/ICHepCHI)Ie CHUCTEMBbI

B Ttecrax mo teme ((I[I/ICHepCHI)Ie CUCTCMbI»: TIEPBOEC, BTOPOC, TPETHE M UYCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6am1; IIATOC U IIECTOC 3aJaHUs - B 3 Oanna.

Tect Nel

1. VYkaxuTe pa3zMepbl YaCTHI[ KOJUIOUIHBIX CUCTEM
1)  wmenbme 1 HM
2)  OGonbime 100 HM
3) or1Ham o 100 M
2. Kakue WOHBI CIOCOOHBI BBI3BATh KOATyJISIHUIO KOJJIOMIQ, YaCTHI[Bl KOTOPOTO HMEIOT
MIOJIOXKUTENbHBIN 3aps?
1)  xartuoHbI
2)  aHWOHBI
3)  TOJSApHBIC MOJICKY
3. Jlnd Kakoro 3JEKTPOJIUTA TMOPOT KOAryJslUuU KOJIJIOUJA C IMOJIOKHUTEIBHO 3apsKEHHON
JacTUllel JOKEeH OBbITh HAMMEHBIIUM?
1)  xmopun Kamus
2)  cymsdar Kaaus



3)  oprodocdar kanms
4. Muuemnna 3omst umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIMT MIPAET POJib HOHHOTO cTabuiu3aropa’?

1)  xmopun xenesa (111)
2) Boma
3)  rHAPOKCHI Kauus

5. Ipu B3aumoneiicteuu 20 mi 0,001H mutpara cBunna (11) ¢ 10 ma 0,02H cynbdara xanus
obOpasyercst 3016 cyiabdara cBunma (l1). K xakomy 351eKTpoay TOJDKHBI IEepeMemaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1)  HaxomsATCs B COCTOSIHHU AWHAMHYECKOTO PaBHOBECHSI
2) K Karomy
3) xanomy

6. B aBe xon6bI HamuTo 1O 50 MIT 30151 rHAPOKCUA Kenesa. [t TOro 4toObl BBI3BATh KOATYJISIIHIO
301151 MOTpeGOBanock 106aBuTh: B mepByro — 5,3 mut 1H pactBopa xmopua kamus; B Apyryto — 18,7
i 0,001H pactBopa docdara Harpusi. Beraucnute mopor Koarysiuy KakI0To SIEKTPOIUTA.

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE Inpoueccol

B Ttectax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC MPOIECCH): MEPBOE, BTOPOE, TPEThE,
YeTBEPTOE U IATOE 3a1aHus onleHnBatorces B 0,5 6ama; mectoe — B 1 6ait; cerpMoe 1 BochbMoe — B 2 Oaia,
a JIeBATOE — B 2,5 0aJIIOB.

Teer Ne 1
1. OkucnauTens — 3T0 aTOM, MOJIEKYJa WA UOH, KOTOPBIH ...

1) yBelMYUBAET CBOIO CTENCHb OKUCIICHUS
2) TPHUHHUMAET AIEKTPOHBI
3) oTmaer CBOM AIEKTPOHBI
2. Ilpouecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, Korja ...

1) HelTpasbHbBIC aTOMBI TIPEBPAIIAIOTCS B TOJIOKHUTEIBHO-3aPSKEHHBIC HOHBI
2) TOJIOKHUTENBHBII 3apsi/] HOHA YMEHBIIACTCS
3) oTpuIaTeNbHbII 3apsi] HOHA YBEINYHBACTCSI
3. U3 npencraBieHHbIX HUXe peakuuii kK OBP nucnponopunonrpoBaHus NPUHAMIEKHT ...

1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  MeTamibl, BOAOPOI, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  2IEMEHTHI, HAXOIAIIMECS B CPEIHEH YaCTH TIEPUOIUUCCKON CUCTEMBI
5. CTeneHr OKHUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a-2;0-1
6. [lepmanranar xkanus B OBP, npoTekaroniux B KUCIOW Cpezie, BOCCTAHABIMBAETCS JIO ...
1)  karnona Mn?*
2)  manranar-nona MnO,%
3)  okcuna mapranmna (1) MnO
7. B peakiun, npotekaromieit mo cxeme CraSz + KNO3 2 K,CrO,4 + K,SO4 + NO okuciienuio
MOJIBEPTalOTCS CIACAYIONINE SJICMEHTHI ...
1)  asorucepa
2)  cepau XpoMm



3)  XpoMm u a3oT

8. Cymma k03¢ (UIIMEHTOB B peaKIny, IpUBEACHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3)35

9. Cymma koaddurentos B peakimu KMnO,4 + HCl oy = ... paBHa

1) 30 2) 26 3) 35

3J'IeKTp0XI/IMI/I‘leCKHe CHUCTEMBbI

B tectax mo Tteme «DNEKTPOXMMHYECKHUE CHCTEMBI»: IIEPBOE, BTOPOE M IATOC 3aJIaHUs
OIICHUBAIOTCS B 1 OaJIT; TpeThe U YeTBEepTOE 3a1aHus— B 1,5 Oaiia; mecroe u ceapmoe — B 2 6aia.

Tect Nel
1. DneKTpO/HBIN MOTEHIUAI ONPEICIISIOT TI0 YPaBHEHHIO ...
1) Hepucra
2) Menneneesa-Knaneiipona
3) Bombimana
4) Appenunyca
2. Paccumraiite DJIC ramsBanudeckoro siaementa MgIMgSO,||CuSOyCu mpu cranmapTHBIX
YCIOBHSX
1) —-2,03
2) —-2,71
3) 2,71
4) 081
3. Kakue nmpoaykTsl 00pa3yroTcsi Ha KaTojie PH AJISKTPOIIN3E pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KHCIOoTa
4) KucIopoa
4. VYkaxuTe cyMMy KO3(h(QHIMEHTOB B ypaBHEHHH AJIEKTpoIi3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakasg U3 TMpuUBEICHHBIX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi MpPOTEeKaeT
CaMOTIPOU3BOJIBHO B MPSMOM HaIpaBiIeHUU?
1). FeSO4+ Cu —...

2) CuSO,+Fe —...
3) CuSO,+Na—...
4) HCI+Cu—...

6. BeluncnuTe Maccy MUHKA, OJYYSHHOT'O PH JICKTPOIIN3E CYJib(haTa [IUHKA, KOTOPBIN MPOBOIMIN
B TedeHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBenute cxembl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYNISPHOE YpaBHEHUE PpEaKIHH,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOH KOPPO3UH rajbBaHonapbl Zn|MJ B cepHOKHCIIOM
cpene. B orBere ykaxkure cyMMy KO3(pQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8



BueaynutopHass caMmocTosTenbHas paboTa 00y4aromMXCs OCYIIECTBISIETCS B BUIE
U3YUYEHHSI JTUTEPATYPHI IO COOTBETCTBYIOIIEMY Pa3/ieiy ¢ IpopaboTKoW MaTepuaa; OpOpMICHHS
OTYETOB I10 JIAOOPATOPHBIM PA0OTaM U BBIMOJIHEHHSI TOMAIIHUX 3a/IaHUH.

BapuaHTbl TeMaTHYeCKHX IOMAITHUX 32/1aHUil 1151 BHEAYIUTOPHOM caMoCTOSITETbHOI PadoThI
CTY/J€HTOB M0 TeMaM

JlomamrHee 3axanne Ne 1

no reme «XuMHU4ecKasi TEPMOAUHAMUKA)»

B momamraem 3aianuu 1o TeMe « XMMHUYECKas TSPMOJIMHAMUKAY: IIepBas 3a/1a4a OleHUBaeTCs B 2,5
bama; Bropast — B 1,5 6amna; Tpetss — B 1 O6aim.

3agaga Nel

Hna peakmun CHy p + CO, n = 2 CO y + 2 H, ( ompelenure BO3MOKHOE HaIlpaBICHHE
CaMOIPOU3BOJBHOTO TEUEHUS] PEaKLUUU NPU CTAHIAPTHBIX YCIOBUAX U Ipu Temieparype T = 927 oC,
€CIIM TeTIOBOH AP PEKT peakluy 10 3a1aHHOH TeMIIepaTyphl HE H3MEHUTCS. Y KaXKHUTE: a) BBIIEISICTCS WU
MOTJIONIACTCS 3HEPTUs B XOJIe peakiuu; 0) MPUUMHY HaMJIEHHOTO0 W3MEHEHHS SHTpONMU. PaccuuTaiite
TeMIIepaTypy Hayajla peakiyH.

3agaga No2

Beruucnure temnosoit  addekr peakuun: CaC, ) + 2 HOy) = Ca(OH); () + C.H; (), momb3ysick
CTaHJApPTHBIMH TeIUIOTaMHd 00pa30BaHMs pearupyromux BemecTB. CKONBKO TEIUIOTH BBIACIUTCS WA
MOTJIOTUTCS TIpU oOpazoBanuu 2,24 1 C,H,?

3agayga Ne3

ITo TepMOXMMHYECKUM YPAaBHEHHAM pacCUMTaiiTe TerioBoit s dext peakuuu:
Hy + CO; ) =CO ¢+ Hy Ofpy. Tepmoxumuyeckue ypaBHEHHUS:

a) H, o T ZX 0 ® = H,0 () AH =-241,9 x]JIx;

6) 2CO () + 02 ® = 2 C02 (™ AH = '566,2 KI[)K.

JlomamnHee 3axanue Ne 2

mo TeMe «XHMHYeCKasi KHHETHKA»

B nomamnem 3apanun 1o reMe «XUMUUECKasi KUHETHKay»: [IepBas 3ajla4a olieHnBaeTcs B 1,5 6ana;
BTOpast — B 0,5 Gasuta; TpeThbs, ueTBepTas U nstas — B 1 Gas.

3amaua Nel

Peakuns nporekaer no ypasHenuto: O, ) 2 CO y = 2 CO, (. HauanbHele KoOHLEHTpanuu
pearupyronx BemiecTB paBHbl: [O;] = 1,2 mone/a, [CO]= 0,8 monb/1. Bo CKOJNBKO pa3 U3MEHHTCS
CKOPOCTB IIPSIMOM peakuuu, korna npopearupyeT 30% CO? Bo ckosbKo pa3 U3MEHATCS CKOPOCTH PUMOH
1 00paTHOM peaKIiy, €ClIM YBEJIHUNTh TaBJICHHE B CHCTEME B JiBa pa3a’

3agaya Ne2



[pu temmeparype 40 °C HEKOTOpOE KOIMYECTBO BEIECTBA BCTYNACT B PEAKIHIO 3a 20MHH.
PaccuuTaiite BpeMs, pu KOTOPOM 3TO e KOJIHUYECTBO BEIIECTBA BCTYIHT B PEAKIHIO MIPU TEMIIEPAType
200 °C, eciu TemmepaTypHBbIi K03(GHUIHEHT CKOPOCTH PEaKIHH paBeH 2. Bo CKOIBKO pa3 H3MEHHUTCS PH
3TOM CKOPOCTH PEaKITHH?

3agaya Ne3

Haiinure HayanbHble KOHIIEHTPAIMU UCXOIHBIX BEIECTB M KOHCTAHTY PABHOBECHS PEAKIIUH:
Fe oy + H2O ) = FeO () + H; (), eciim paBHOBECHBIE KOHLEHTPALMU PEarupyrolluX BEIIECTB PABHBL:
[H20]=0,3moms/m1, [H,] = 0,4 Moib/m.

3amaga Ne4

Hns peakumonnoii cucremel: CO y + HyO ) = CO; (v + H, () HavanbHbIC KOHLEHTPALMH PABHBIL:
[H20] = 0,5 moms/1, [CO] = 0,6 Monb/n. OnpenennTe KOHIIEHTPAITHN BCEX BEIIECTB B MOMEHT PaBHOBECHS,
€CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amada NeS
BripasuTe yepes KOHIIEHTPAIMU PEAreHTOB KOHCTAHTBI PABHOBECHS CIENYIOIIUX PEAKIIHIA:
No + 3 Hay = 2 NHs(, AH =-92,2 kJTx;
COupy +C =2 COuy, AH = +160,5 kllx;
COu +HOp =CO, g +Hagy AH = 41,1 k/lk.

VYkaxuTe HarpaBieHUE CMEIICHHS XUMHUYECKOI0 PaBHOBECHS 3THX peakUuil: a) IpH MOHMKEHUU
TeMIIepaTyphl, €CIIH AaBJICHUE MIOCTOSIHHO; 0) MPYU MOBBIIICHUH JaBJICHHS, €CIM TEMIIEpaTypa MOCTOSHHA.

JlomamHee 3axanne Ne 3

no teme «PacTB OpbLD>

B JOMAIIHEM 3alaHUH 110 TEMEC «PaCTBOpBI)): TepBas, BTOpas, TPEThA U IATaA 3a/la4i OUCHHUBACTCA B
1 6asur; yerBepTast u mecrtas — B 0,5 Oanna.

3amaya Nel

B kakom o0wbeme Bojbl ciienyer pactBoputh 1351 SnCl, mis monyuenus 3M pactBopa Xjopuia
osioBa (1) ¢ motHocTRIO P = 1,405 T/MIT?

PaccuuTaiite: a) MaccoByIO JI0JII0 BEIIECTBA B PACTBOPE; 0) MOJIIPHYIO KOHLIEHTPALMIO SKBUBAJICHTA;
B) MOJISUTBHOCTB; T) TUTP; ) MOJIBHYIO JIOJIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJIEKYJSPHbIE W HANMIIUTE COKPALICHHbIE HWOHHBIE YPaBHEHHUSA peaKUui
B3aUMOJICUCTBHSI CIEAYIOIMINX BEIICCTB:

HBr + NaOH —
AgNO3 + H,S —
MgCl, + KOH —

Can + HCl—



Sh(OH); + H,SO, —

Sb(OH); + NaOH —

3agaua Ne3

CocrasbTe 10 ABa MOJICKYJISIPHBIX YPaBHEHUA peaKum"I K CIICAYIOIINM UOHHBIM!
Ba®* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H'—Zn* +H,S

3agaua Ne4
Boruncnure pH 0,05M pactBopa cepHOl KUCTOTHI.

3agaga Ne5

Kakue w3 cnemyrommx comei moasepratores ruaponusy: Na,SiOz. Cu(NOjz),. KBr? Cocrasbre
HOHHBIE U MOJICKYJISIPHBIC YPaBHEHHS THAPOJIN3a COOTBETCTBYOMIMX coiell. Kakoe 3nauenue pH (< wmm>
7) UIMEIOT pacTBOPHI ITUX CONEH?

3agaga Ne6

Haiiaure npoussenenue pactBopumoctu PBCl,, ecau B 200 mur Boasr pactBopsietcst 2,17 T 3Toro
COEJIMHEHMUSL.

JlomamHee 3aganue Ne 4

o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHbIE npoueccob»

B nomamHem 3amanuu o teMe «OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC MPOIECCH: TIEpBas 3aj1a4ya
onieHnBaercs B 1,5 Oamna; Bropast — B 2,5 6anna; TpeThs — B 1 Oai.

3amaua Nel

[MonGepure KO3 PHUIMEHTHI B YPABHEHHUIX OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA. Y KaXHUTe
THUI KaXKJI0M peaKiuiu.

PaccuuTaiiTe 3IEKTPOIABIKYLIYIO CHIYy U OIpEIEJIUTE HANpPABICHUE CaMOIPOU3BOJIBHOIO
NPOTEKaHUs  NEepBOW  peakuuu  OpU  CTaHJAPTHBIX  YCJOBUAX,  HCHOJNB3YS  3HAYCHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAJIOB:

Hl + HsPO, — J, + HsPO; + H,0

HNO, — HNO; + NO + H;O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0, + H;O
NH,ReOC, +H, — Re + NH; + H;0

KBrO — O, + KBr

3amaga Ne2



CocraBbTe YpaBHECHUSA OKHUCINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ:
KMnO, + NaNOZ + Hgo —

NaCrO, + H,0, + NaOH —

BI(OH)3 + Na,S5;05+ NaOH —

Bl 203 + C —

Mg + HNO3 (pas6)

3amaya Ne3

Janbl 18e okucnuTensHO-BoccTanoBuTeNnbHbIE Tapel: KNO,, KNOjz; u Pb(NQs),, PbO,. TTons3ysch
Ta0JIMIEH CTaHAAPTHBIX OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX TOTEHIMAJIOB, COCTABbTEC YPaBHCHHE
BO3MOXHOH peaknuu B ykazanHou cpene (HNO;). Paccuuraiite 3Ha4YeHWE SNIEKTPOABHXKYIICH CHIIBI
peaxiuu.

Homamnee 3aganue Ne 5
no TeMe «JJIeKTPOXUMHUYECKHE CHCTEMbD)

B nmomarnem 3amaHuu 1o TeMe «JICKTPOXUMUYESCKUE CUCTEMbD»: TIepBasi 3a/1a4ya OlleHUBaeTCs B 1
Oait; BTopas — B 1,5 6amna; Tpetss — B 2,5 Oanna.

3agaua Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPaBHEHUS 3JIEKTPOAHBIX MPOLECCOB U MOJIEKYJIIPHOE YpaBHEHUE
TOKOOOpa3yrolel peakiuu, MpoTeKaromeil npu padore rampBanudeckoro snemerta Co/Co(NOs), //
AI(NO3)3/Al. Paccuuraiite DJIC (E) rapBaHHYECKOr0 3JIEMEHTA TPH CTAHIAPTHBIX YCIOBHSX.

[IpuHsSB moTeHIMan aHOJAa PaBHBIM CTaHJAPTHOMY 3HAYCHHIO, PACCUUTANTE KOHLIEHTPALHIO
KaTHOHOB MeTaJula B KaTOAHOM pacTBope, ipu KoTopoit D/]C raapBaHHUECKOT0 3I€MEHTa YMEHBIIUTCS Ha
0,02B.

3agaya Ne2

[TpuBeauTe CXEMBI DIIEKTPOIHBIX MPOLIECCOB U MOJICKYIISIPHBIC YPaBHEHUS PEaKIUi, TIPOTEKAIOIINX
IPH IEKTPOXUMHUUECKO# Koppo3uu ranbBaHonapsl  Co/Ni: a) B kucioii cpese; 6) BO BIaKHOM BO3IyXe.

Onpenenure yObUIb MacChl aHOJA MPU KOPPO3WU B KUCJIOW cpene 3a 20 MHUH, €ClIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/u.

3agaua Ne3

CocraBbTe 3JIEKTPOHHO-MOHHBIE YPaBHEHMS OJJIEKTPOAHBIX IIPOLECCOB (aHOX MHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHUE PeaKI1H, IIPOUCXOISINEH IIPU IEKTPOJIN3E:

a) pacruiaBa NaOH;
0) pactBopa CoSO,,

Brruucnute ¢axTuyeckoe KOJUYECTBO MeETaula, IOJIYYEHHOIO Ha KaTole IpPU 3JIEKTPOJIM3E
Co(NO3),, eciu 37eKTpoIIU3 MIPOBOAWIN B TeueHnH 1 4. Brixon MeTasa no Toky cocraBui 85%.

Vkaxure BO3MOKHBIC MNPUYIMHBI YMCHBIICHUS BbIXOAa METaJlJIa IO CPAaBHCHUIO C PACUCTHBIM.

KOHTpOJILHbIe BOIIPOCHI IO TeMaM
KOHTpOJIBHbIe BOIIPOCHI IO TEME «XuMHu4ecKas TEPMOANHAMUKA»

1. OCHOBBI XUMHYECKOM TEPMOJUHAMUKU: TIOHATHUE CUCTEMBI, BUABI CUCTEM.
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TepMoauHaMUYeCKUe MapamMeTpbl U QYHKIIUU COCTOSIHUSI CUCTEMBI.

Bayrpennss saeprus. Pabora. Temrora.

[lepBbIii 3aKOH TEPMOTUHAMUKH (BBIBOJT).

OHTanbnus Kak GYHKLIUS COCTOSIHUS CUCTEMBI. DHTANBIH 00pa30BaHHs BEIIECTBA.
Teropoit 3 pekT xuMudeckor peakun. PaKkTOpPHI, BIHUIONINE Ha TETUIOBOH 3P HEeKT XUMUIECKOM
peaknuu.

Tepmoxumus. 3akoH ['ecca.

CrnencrBus u3 3akoHa ['ecca.

OHTponus KaK (QYHKIIHSI COCTOSHUS CHCTEMBI.

Bropoii 3aK0H TepMOAMHAMUKH.

Tperuii 3aK0H TEPMOJUHAMUKHU.

Oueprus ['nbbca.

Hanpasnenne caMonpon3BoIbHOTO MPOTEKAHUS XMMHUYECKUX PEAKLIUH.

KOHTpOJ'IbeIe BOITPOCHI IO TEME «XHMHYECKasi KHHETHKA»

XnuMudeckast KHHeTHKA. CKOpPOCTh XUMHYECKOM pEakK U METOBI €€ PETYINPOBAHUS.
BnusiHue KOHLIEHTpAlMU Ha CKOPOCTh XMMHYECKOM peakiny (3aKOH JIEHCTBYIOLINX Macc).
Bnusinue Temnepatypsl Ha CKOpOCTh XuMHUYecKoi peaknuu. [Ipasuno Bant — ['odda.
Teopust aKTUBHBIX CTOJIKHOBEHUI AppEeHHYCa.

DHeprus akTUBalUU. Y paBHEHUE AppeHuyca.

Teopus nepexoAHOT0 KOMIUIEKCa. DHepreTuieckas JuarpaMma.

KpuBas Makcsenna — bonmsimana. DHepreTHaeckuii 6apnep.

Karanurnueckue cHCTEMBI.

BinsiHue katanusaTopa Ha CKOPOCTb XUMHUYECKON PEAKIUH.

I'oMOreHHBIN U T€TEpOreHHbIN KaTalln3.

KonebarenbHbIe peakium.

Xummueckoe paBHoBecue. OOpaTUMbIe 1 HeOOpaTUMBIE PEaKIINH.

KoncTanTa xuMru4yeckoro paBHOBECHS!.

Cwmelenue xumuueckoro papHoBecud. [Ipunnun Jle—Illarense.

BnusiHue KOHLEHTpanuu, JaBJICHUS U TEMIIEPATYPHI.

@®a3oBbl€ paBHOBECHS.

®da30Bble TUAarpaMMBbl 411 OJHOKOMIIOHEHTHBIX CHCTEM.

KountpoabHbie Bonpocsl 1o Teme «PacTBopbDy

ITonsiTue pacrBopa. PactBopuMocTs BemecTBa. PacTBopuMocCTs rasa.

PactBopbl. CrnocoObl BBIpaK€HHST KOHIIEHTpPAIMM pPacTBOPOB (MaccoBas MAOJsI, MOJSIpHas
KOHIIEHTPAIUS, MOJIIPHAsi KOHIIEHTPAINS SKBUBAJIICHTA, MOJIbHAS JIOJIS, THUTP).

KomnnuratusHblie cBoiicTBa pacTBOpOB. M 1eanbHblil pacTBOD.

3axons! Payms: | (ToHomeTpruyeckuil) u |l (30ymmmockonnyeckuii 1 KpPOCKOITMYECKUN ).

Ocmoc. OcmoTtndeckoe naBieHne. Cxema 0CMOMETpa.

KucinoTHO-0OCHOBHBIE B3aUMOJIEUCTBHS BEIIECTB.

HNonnas Teopusi KUCIOT W OCHOBaHWH AppeHuyca. OCHOBHBIE TIOHSATHS M TOJOXKEHUS TEOPUHU
AppeHnnyca.

Juccounanus KUcioT, OCHOBAHUH U COJIEH ¢ TOUKH 3pEHUs] HIOHHOW TeopuH AppeHunyca (IpUMepHI).
Crenenb qucconuanuu. CHIbHBIE U C1a0bIe SJIEKTPOJIUTHI.

Huccounanus cnadbix 37eKTpoiauToB. KoHCTaHTa TUCCOIMALIIH.

3akoH pa3basnenus OcTBanba.

Peakiun moHHOTO OOMEHa MEXJy 3JICKTPOIHMTAMH (Ha MpUMepe peakiuii oOpa3oBaHHs ClIaboOTo
DJIEKTPOJINTA, OCATKa U Ta3a).

[IpounsBenenne pacTBOPUMOCTH.

HouHoe npousBejieHre BojIbl. BOAOpOAHBIN U THIPOKCUITBHBIN MOKA3aTelu.

I'maponus coneid. Tumbl TUAPOIN3a COEH.

KonnuecTBeHHbIE XapaKTEPUCTHUKH MpOLECCa THAPOIH3a.

@daxTopH!, BIUAIONIIME HA TPOLECC THAPOIU3A.
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KOHTpOJ’lebIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMbBD»

I'ereporennsie cmecu. [lucnepcHble CUCTEMBL.
HucnepcHocTts. Knmaccubukanmum TUCTIEPCHBIX CHCTEM.
Komnonmgasie pacTBopsl. JInodunpHbIe 1 THOGOOHBIC KOUTONIBL.
CrniocoObI OTy4eHHs! KOJJIOUAHBIX PACTBOPOB.

CTpoeHure KOTOUIHBIX YaCTHLI.

IIpaBuno ®asuca — Ileckora.

VY cToiuMBOCTh KOMIOUAHBIX cucTeM. CTaOMInu3aTOPEL.
Koarynsauus muoguiabHBIX 1 THOPOOHBIX KOJIOUIOB.
CenumenTanus KOJIIOUIOB.

Koarymsinus KoiumonIHBIX pacCTBOPOB AIEKTPOIUTAMH.
[paBuno lynene — Mapan. Koarynupyromas crnocoOHOCTb.
Onrtudeckre cBOCTBa KOJTOUIHBIX PACTBOPOB.
DneKTpudecKue CBOHCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoJsbHbie Bonpockl 10 TeMe «OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
NPpoIECcChD)

OCHOBHBIC NOHATUSL TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH.
OKXHCINTEITBHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BEIIECTB.

Baxkneinme oKUCINTEIN U BOCCTAHOBUTEIIH.

THuBI OKUCITUTENTEHO-BOCCTAHOBUTEIFHBIX PEaKIUil (TPUMEPHI).
OXMCIINTEITBEHO-BOCCTAHOBHUTEIILHBIN ITOTCHITHAIL.

YpaBHeHue HepHcra.

CocraBieHuE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHI.
HamnpaBnenue OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIM.

KoHTpoJsibHbIE BONPOCHI 0 TeMe «DJIeKTPOXUMHYEeCKHe CHCTEMbD)

DnexTpoxuMudeckue cucteMbl. Kitaccuukaius 3MeKTpOXUMAYECKUX TIPOIIECCOB.
DIEKTPOXUMHUYECKHE MPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE pa3elia «METaJl — PACTBOPY.
lanpBarmueckuii 3eMedT Jlanmas — SAxkoou.

DIEeKTPOABIDKYIIAS CHJIA TalbBAHMYECKOTO DIIEMEHTA.

N3mepenne 3MmeKTpOAHBIX TOTEHIHMANOB. Psii cCTaHIAPTHBIX ANEKTPOAHBIX MOTeHIMaN0B. CBOICTBA
METaJUIOB B COOTBETCTBUU C UX IOJIOKEHUEM B PSIY HAINPSHKEHUI.

YpaBHeHue HepHcra.

DJIEKTPOJIU3 pacIIaBOB U pacTBOPOB. KaTogHble M aHOIHBIE POLECCHI.

OO0benuHenHsI 3akoH Papanes. Berxon mo Toky.

Koppo3us meramior. Kiaccudukaius Koppo3uOHHBIX IPOIECCOB.

Xumuyeckasi KOppo3usi.

DNEeKTPOXUMHUYECKAsT KOppo3usl. AHOAHOE OKHUCICHHE MeETallla M KaTOJIHOE BOCCTAHOBJICHUE
OKUCIIUTEIIA.

[Ipumepsl KOPPO3UH B KUCIION cpejiec ¥ aTMOCHEPHOH KOPPO3HH.

CKOpOCTh KOPPO3UHU.

3amuTa MEeTauioB OT KOPPO3UU.

3amuTHBIE TTIOKPHITHUSL.

DNEKTPOXUMUYECKHIE CITOCOOBI 3aIUTHI OT KOPPO3IUU METAILIOB.

XuMHUUYECKHEe NCTOYHUKH TOKA. | ajlbBAaHUYECKUI DJIEMEHT.

XHWMHYECKHEe HCTOTHUKHU TOKA. AKKYMYJISITOPHEI.

XUMHUYECKUE UCTOYHUKH TOKA. TOIIMBHBIC 3JIEMEHTEHL.
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7. OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu
HpOMe}K}ITOLIHaH arreécranusa HMMECT LECJIbIO OIPCACIINTE CTCIICHb AOCTHXKCHUA 3allJIaHUPOBAHHBIX PE3YJIIBTATOB O6y‘leHI/I${ 10 AJUCHUIIJIMHE 3a

OTIpeIeIeHHBIN TIeprOJ] 00Y4EHUSI.

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJISl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon WNHpukaTop nocTuxkeHus
MHIMKATOpa KOMIIETCHIIMH

OneHouHble CpeaCcTBa

OIIK-1:CriocobeH TpUMEHSTh E€CTECTBEHHOHAYYHblE W OOIIEMH)KEHEPHBIE 3HAHUS, METOJbl MAaTEMaTHMYeCKOro aHalu3a M MOJCIHUPOBAaHUS B

poeCCHOHAIBHON JESTEIHbHOCTH

OIIK-1.1: Pemaer CTaHJapTHbIE
npodeccuoHanbHble  3alaud  C
NPUMEHEHHEM  OOIIEHHKEHEPHBIX
3HaHUHN

Hepeqenb meopemu4ecKux 6onpocoe:

16.
17.

18

OCHOBBI XMMHYECKON TEPMOJMHAMUKHU: CHUCTEMa, TEPMOJAMHAMUYECKUE IapaMeTphI
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [IepBhIil 3aKOH TEPMOIMHAMUKH.
DHepreTuka XMMHUYECKHUX IPOIECCOB.
OHranbenus. 3akoH ['ecca u cneAcTBUs U3 HETO.
Outponus. YpaBHeHue bonbliMana. BTopoii u TpeTuii 3aK0OHbI TEPMOJMHAMUKH.
Oueprusa ['m66ca. HampaBieHrs XMMHYECKHUX TPOIECCOB.
Xumnueckass kuHeTuka. CKOpoCTh XUMUYECKOM peakuuu. CpeaHsis U UCTUHHAS CKOPOCTH
peakuun. Knnetnueckast kpuasi.
CKOpOCTh peakluy U METO/bI €€ PEryIUPOBAHUS.
Bnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.
DHeprusi akTUBauu. AKTUBUPOBAHHBINA KOMILJIEKC. Y paBHEHUE AppeHHnyca.
. KatanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBL. [ OMOTEHHBIN KaTaIns.
. KatanuszaTopsl 1 kaTanuTHdeckue CUCTEMBI. [ eTeporeHHbI KaTanus.
. XumMu4eckoe paBHoBecHe. KoHCTaHTa XMMUYECKOTrO PaBHOBECHSL.
. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jlelllarense.
. PactBopbl. CriocoObI BeIpaXE€HHUsI KOHIICHTPAIIUUA PACTBOPOB.
. PactBopsl anektponutoB. CTENeHb U KOHCTAHTA JIEKTPOIUTHYECKON TUCCOMALUU. 3aKOH
pasbasienust OcTBaIbAA.
Juccormarus KUCiIoT, OCHOBaHHM, colieil. AM(OTEpHBIE JIEKTPOIUTHIL.
PactBopumocTs. IlpousBenenne pacTBOpUMOCTH. YcCaoBHE OOpa3OBaHHS W PACTBOPEHUS
OCAaJIKOB.
. Auccoumanus Boasl. MoHHOE nponsBenenne Boasl.pH.




19. T'uaponus coneit. CTeneHs M KOHCTAaHTa THIPOJIN3A.

20. Tucniepcubie cucrembl. Knaccudukanus. JInopuinpabie 1 110POOHBIC KOO IB.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarymnsuus KOJUIOMIHBIX PACTBOPOB.

23. OKUCIUTETHHO-BOCCTAHOBUTEIIBHbBIE CBOIiCTBa BEIECTB. Knaccudukanus

OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

24. DneKTpoXuMHUYECKHe CUCTEMBI. 3akoHbI Dapajes. DIeKTPOIHBIN MOTEHITHA.

25. I'anpBannveckuii anemMeHT Janusis SIkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciiaBoB. [Ipumenenue snekTponusa.

27. DnexTpoynn3. AHOMHBIN U KaTOMHBIN MPOIECCH MPHU JJICKTPOIN3E pacTBOPOB. [IpuMeHeHue

ANEKTPOJIN3A.
28.  Koppo3sus. Buasl kopposun. CriocoObl 3aIUTH METAIOB OT KOPPO3UH.

Ilpumepnsle npaxmuyecKkue 3a0anus

1. Onpenenuth ¢ KAKUMHU U3 YKa3aHHBIX HIKE BEHIECTB MOXKET B3aMMOJICHCTBOBATH PacTBOP
TUAPOKCHAA Kalus: UoAoBoaopoaHas kuciora, ximopun meau (1), oxcun yrinepoma (1V), oxcun
ceunna (ll), ruapoxcun amoMuHUSA, TUAPOKCHA aMMOHUs. COCTaBbTE YpaBHEHHUS BO3MOMXHBIX
peakuuii B MOJIEKYJIIPHOW U MOHHO-MOJIEKYIIAPHOH popmax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIGHHsI oOkcuua xene3a FesOs yriepogom mpu
cTaHAapTHbIX yciaoBusax u remneparype 1100 K. Peakuus BoccranoBnenus Fez304: FesOy) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnieparypHbIit koadpunreHT peakiuu paBeH 2,5. Kak u3MEHUTCS CKOPOCTh PEaKIUu: a) MPH
noBelIeHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuoHHON cMecu oT 50 1o
30°C?

4. Ins o6patumoit peakiu FesOyk) + Hory = 3FeO) + HoO3anuimuTe BbIpaskeHUEe KOHCTAHTHI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxute crnocoObl yBeTUYEHUS KOHIIEHTPALUU MPOAYKTOB
peaKkIuu.

5. Ilpyn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIN
pacTBoOpsieTcsi B KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTE€ U CIUIABJISIETCS CO IIeNoYbio. YTo
MPEACTABISIET cO00i 3TO coenuHenune? Hanuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIIUA.

6. CKOJNBKO MWUIMIUTPOB 96%-HOrO pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/min
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KAakoOM KOJMYECTBE BbIACHATCA IHpu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xmopuaa mapranma (I11)? CocrtaBeTe cxeMy 3JEKTpoOJiM3a 3TOTO
pactBopa.

8. AmroMuHUNA CkJenaH ¢ Meaplo. Kakoil M3 MeTamuioB OyneT KOppOAMPOBATH B CpPEle CEPHOM




KHCIIOTHI M aTMOcdepe BIaxkHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUUECKON KOPPO3UH.

OIIK-1.2:

[Ipumenser METO/IBI

MOICIINPOBAHUA n

MaTeMaTH4YeCKOro aHaau3a Ul
pelIeHHsI 3a7a4
npodeccCHOHABHOM IeATEIIBHOCTH

A
B

Ilpumepnsle npakmuueckue 3a0anus:

[IpoBecTr aHAIU3 BIMSHUSA KOHIIEHTPAIIMHM HA CKOPOCTh XUMHUYECCKON peakKIiuu
Na,S,03 + H,SO4 = S + SO, + NapSO4 + H,O mo skcnepuMeHTanbHbIM JaHHBIM. [IpoBectu
00pabOTKY MOJYYCHHBIX JaHHBIX C HCIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuma 1
Howmep O0Bem, Mt KoHuenrpanus Bpewms CkopocTb
ombiTa | NayS,03 H>O H,SO,4 NayS,0s, 102 | mosBnenus peaxiuu, 102,
MOJIB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHbIM TaOHIBI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN
TUOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.

Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(haTa HaTPHS.




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

[IpomexxyTouHasi arrecTanus IO JTUCHMUIUIMHE «XUMHUS» BKIIOYAET TEOPETUYECKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIMMUCS 3HAHUN, U TIPAKTHYECKUE
3aJJaHMsl, BBISIBIISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI M BIIaICHUH, TPOBOAUTCS B opme
JK3aMeHa.

DK3aMeH M0 JaHHOW AMCUUILUIMHE MPOBOAMTCS B YCTHOW (popMe Mo K3aMEHAIMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAEeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHS IPY aHATUTUIECKUX OTEPaIHsX, TEPEHOCEe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oama) — OO0y4aromuiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACINbHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0oOy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHCHUS TNPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaroluics AEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuasa, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET TO0Ka3aTh MHTEIJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7ay.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



