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Jlaer akryanmzanun paGoueii NpOrpaMMbI

PaGouas mporpamma nepecmorpena, ofcyxnena u onobpena s pearmsaniu B 2022 - 2023
Y9eOHOM Tofly Ha 3acelaHny Kadeapsl Xumuu

Tporoxon or A48 2/84 204t. Ne A
3aB. xadenpoi il - H.JL. Mensuuk

PaBouas mporpamma nepecmotpena, obcyxnena u o106peHa 1 peamzaman B 2023 - 2024
y4eOHOM rofly Ha 3ace anuu Kabenper XuMun

Iporokomor 20 r. Ne
3aB. xadenpoit H.JI. Mensuuk

PaGoyas mporpamma nepecmotpena, obcyKnena u onobpena T peanusanai B 2024 - 2025
Y4eGHOM rofy Ha 3acenanuu kadeapsl Xumuu

ITporokom ot 20 . Ne
3ag. xadenpoit H.JI. Menstamx

PaGogas nmporpamma nepecmorpena, obcyxiena 1 ogoGpena 1t peanuzaryn B 2025 - 2026
y4eOHOM rojly Ha 3acelaHuu kKadeapsl XuMHu

ITporokomor 20 . Ne
3aB. kadenpoit H.JL. Mensuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHMS TUCHHUIUIMHBL «XUMUS» ABISETCS GopMupoBaHue (yHIaMEHTaIbHbBIX
3HAHUW B 00JIACTM COBPEMEHHOW XWMHH, BKJIIOYAIOLUIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHUYECKHX COCIUHEHHH; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHON pabOThl, HEOOXOAUMBIX /ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHAaNIbHBIX JUCHUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeTIbHOCTH.

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

Jucnummmaa XuMusi BXOJUT B 00s3aTeNbyI0 9acTh Y4eOHOTO IiaHa 00pa30BaTeIbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MKOJIbI

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

beszomnacHoCTh KH3HEACATETLHOCTH

DHepreTrkKa u SKOJIOTUs

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynabrare OCBOGHMS IUCHMIUIMHBI (MOIYyJs) «XUMHsS» OOYyYaroIIMHCS JOJIKEH
00J1a/1aTh CIEAYIOIUMHU KOMIIETEHIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-3. CnocoOeH MpUMEHATh COOTBETCTBYIOLINH (PU3MKO-MaTeMaTHUECKUI anmapar, METO/Ibl
aHaM3a W MOJICNIMPOBAHMS, TEOPETUYECKOTO M DKCIEPUMEHTAIBHOTO WCCIIEAOBAHUS TIPH
peleHnH NpodecCHOHAIBHBIX 33124

OIIK-3.1 Hcnons3yer MeToapl aHanu3a W MOJEIUPOBAHUS IPU  PELICHHUH
npopecCHOHANBHBIX 33734,  MOJEIUPOBAaHMM M  IPOEKTHUPOBAHUU
YHEPrOCUCTEM

OIIK-3.2 CrocobeH TOpUMEHATh COOTBETCTBYIOIIMK  (DPU3MKO-MAaTeMaTHUYECKHIt
anmapar IMpH TEOPETHMYECKOM M OKCIIEPUMEHTAIBHOM HCCIEIOBAHUN B
pELICHNH 33124 YHEPrOCOEPEKEHHUS




4. CTpyKTypa, 00b€éM U colepKkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 73,9 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 1,9 akaj. yacos;

— caMocTosTenbHas padora — 34,1 aka. 4yacos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,

dopma arTecTaluuy - 3a4eT

AynutopHast S w®
YAHTOP 6 g £ Dopma
KOHTaKTHast T
= OHTaKTHai pabota qé; S Bix TEKYILLEro
B aKajl. yacax
Pasnen/ Tema 3 (B axaj. uacax) £ g .| xomrpons Kon
g & ©|caMoCTOosTeNbHOM
JIACIMTUTHHBI 3 £ YCIEBAEMOCTH H | KOMITCTCHIIUH
O g & paboTEI .
T mab. |mpakT.| S 3 IIPOMEKYTOIHOU
ol sap | zam S § aTTecTalun
1.
- oopmIIeHHE
oTYeTa 1o
71a00paTOpHOI
aboTe;
p ’ 3ammra
- perieHue N
OMAILHETo nabopaTtopHOn
1.1 XumMnueckass TepMOIUHAMHUKA 6 6/41 6 3aganns Ne 1; paGoTEL OIK-3.1,
' pMoa c JomaiHee OIlK-3.2
3amadue Ne 1.
CaMOCTOSITEIIBHOE
TecrupoBanue.
U3yueHue
yueOHOM U
HaY4YHOU
9 JIUTEPATYPHI.
- oopmieHHE
oT4era o
nmabopaTopHOit
aboTe;
p ’ 3ammra
- pelieHue N
OMALIIHeEro nabopaTtopHOn
paboTEHL. OIIK-3.1,
1.2 Xumnueckas KWHETHKA 6 6/21 6 3aganus Ne 2;
Jomanaee OIIK-3.2
3amanue Ne 1.
CaMOCTOSITEIIBHOE
TecrupoBanue.
U3yveHue
yueOHOH U
Hay4YHOU
JIUTEPATYPHI.




- oopmneHue
oTyera o
1abopaToOpHOI
padore; 3amuTa
- pelieHue N
IOMALLHETo na6opgTopHon a1
o 2. paboThI. OIIK-3.1,
1.3 PactBOpHI 8 8/411 6 3a)1aH1/1_$1 Ne 3; Jlomamee OIK-3.2
3amanue Ne 3.
CaMOCTOSITENbHOE
Tectuposanue.
n3ydeHue
yueOHOH U
HayqHOU
JIUTEPaTyphIL.
- oopmieHue
oTyera o
1a00paTOpHOI
pabore; 3amura
- naboparopuoii | OIIK-3.1,
1.4 ucnepenie cueremst 4 421 6 CaMOCTOSITEIIBHOE paboThI. OIIK-3.2
U3y4eHue TectupoBanue.
yueOHOW U
HaY4YHOU
JATEPaTypHL.
- oopmIieHne
oTyera o
1a00paTOpHOI
padore; 3ammra
~ peltenHe nabopaTtopHOn
L5 JIOMAIITHETO . paboTHL. OIIK-3.1,
OKHCIHTEITbHO-BOCCTAHOBUTEIIHHBIC 4 4 4,1 | s3amanus Ne 4;
JomanrHee OIIK-3.2
MPOLIECCHI -
3amadue Ne 4.
CaMOCTOSITENBEHOE
TecrupoBanue.
n3ydeHue
y4eOHOH U
HAay4YHOU
JIUTEPATYPHI.
- oopmiieHne
oTyera o
71a00paTOpHOI
patore; 3ammra
- perieHue .
71a00paTOpHOI
JIOMAIITHETo paboThI OIlK-3.1
1.6 DneKTpOXMMUYECKUE CHCTEMBI 8 | 82,41 6 3aaaH1/1_ﬂ Ne 5; Jlomanee OTIK-3.2
3amadue Ne 5.
CaMOCTOSITEIEHOE
TecrupoBanue.
U3y4eHHe
yaeOHOU W
Hay4YHOU
JIUTEPaTypPHIL.
Wroro no pazneny 36 [36/14,411 34,1
Hroro 3a cemectp 36 [36/14,41 34,1 3a4ET
Hroro no aucnuminuze 36 36/11/'14’4 34,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce npenogaBaHMs AUCUUIUIMHBL «XHMHS» HPUMEHSIETCS TpaJuL[MOHHAs
UH(POPMALIMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

Jlekuuu npoxosT Kak B HH(OPMAIIMOHHOHN (GopMe, I1e UMEET MECTO MOCIIeI0BATEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEACTBAMU, TaK U B (hopMe JieKLui-0ece bl WM Juanora ¢ ayIuTOpueH, JIeKIni
C NPUMEHEHUEM 3JIEMEHTOB «MO3IOBOM aTaKW», JICKUMN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIAETCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOAUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

IToMrMO 3TOrO B JIEKLMU MOT'YT UCHOJB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Oco0oe MecTo B mpolecce IpernofaBaHUs IUCLHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKLIUH C
UCIOJIb30BAHUEM JEMOHCTPALMOHHOTO XMMHUYECKOIO SKCIEPUMEHTa, KOTOPBIH I103BOJIAET
HanOoJiee MOJIHO PeajM30BaTh METOJ MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTAaHOBKY HpobieM ¢
HOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK ITPOLIECCOB.

Jiis peanuzanuy WHOOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
HOPOBOJATCS JEKIMU-BU3YaIU3allH, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUYECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALUEH.

JIeKLIMOHHBIN MaTepHall 3aKpeIuiaeTcss B XoJie J1a0opaToOpHbIX paboT, B X0A€ KOTOPBIX
yueOHass paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMHU BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYHIIOBbIE MM UHIUBHyalbHbIE 3aJaHUs 1O HpoieHHol Teme. [lpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHH HCIOJIB3YETCS METOJ] KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJISIET YCBOUTh MaTepuall IMyTeM BBIABICHMS CBSI3eH MEXJy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO HCIONB30BaTh TEXHOJOTHIO KOJUICKTHBHOTO
B3aUMOOOydeHHus (MmapHyio paboTy) Tpex BHUAOB: CTaTHYecKas Iapa, JUHAMUYecKas IMapa,
BapHallMOHHAsl [apa; COBMEIIas €€ C TEXHOJOTHEeH MOIyJbHOro oOydeHus. BpinmonaHus
AKCIIEPUMEHT, oOydaromuecss (HOpMyIHpPYIOT OOOOIIEHHBIE BBIBOJIBI 1O CEPUH  OIBITOB,
UCIIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUS.

CamocrosiTenbHass pabota 0o0ydaromIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIe
(bopMbl yueOHOH JesATETbHOCTH: BBIMOJIHEHHE JAOMAIIHUX 3a/laHuil, 3aBeplieHne ohopMIIEHUs
71a00paTOpHbIX PabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOTO
MmaTtepuaja Ho ydyeOHMKaM M TOCOOMsSM, uYTeHHEe M MNpopadoTKa HAayyHOW IUTepaTypbl B
OubMoTeKe, Harcanne pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBoi arrecrauuu.CamocTosiTenbHas paboTa oOydaroUIMXcsl JODKHA OBITh HalpaBiieHa Ha
3aKperyIeHUs] TEOPETUUECKOI0 MaTepHaa, U3J0KEHHOTO MperoiaBaTeieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE H3Yy4YEeHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSM,
BBITNIOJTHEHHE JIOMAIIIHUX 33JJaHUI ¥ TOJrOTOBKY K PYO€KHOMY U 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHnU pyOEKHOTO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/la4aMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHU MPaBUIBHOCTU, 00beMa, TIIyOUHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NMPH W3YYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJy4YEHHBIX 3HAHUN, YMEHHI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT AKCIEPUMEHTUPOBATE C HOBBIMU
dopmamu koHTpoJss. OOyuarolmuMcsl IpeUIaraloTcsl TECThl U 3aJ]aud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpOBepKU. B oTiamume oT OOBIYHOTO TECTUPOBAHUS TaKOH
Croco0 KOHTPOJSl IMO3BOJIAET CTyJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAuYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00y4yaoummxcst
[Ipencrasneno B mpuioxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanmaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara obpamienus: 14.02.2022). - Tekcr:
3JIEKTPOHHBIMN.

2. Komsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TY. -
Marnutoropck : 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 (nara obparuenus: 14.02.2022). - MakpooObeKT. - TEKCT : JIEKTPOHHBIH. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Menauuk, 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: 14.02.2022). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynusl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcubie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuuueckuit y-T um. I'. M. HocoBa. - MarnuToropck
: 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: 14.02.2022). - MakpooOsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENNbHBIE peakliii. OCHOBBI AJIEKTPOXUMMUH !
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 obpamenus: 14.02.2022). - Makpoobobekr. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumndeckas kuHeTHKa. COCTOSIHME XMMHUYECKOTO PaBHOBECHS !
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckud yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 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: 14.02.2022). - MakpoodbekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

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

6. KpaTkuii cnipaBouHuK (u3uko-xuMudeckux BenmuuuH / 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 gon. - CII6. : Ban demopos, 2003. - 238 c. : . - ISBN 5-8194-0071-2. -
TeKkcT: HemocpeACTBEHHBIH.

7. 3BecTus BICIIUX YUeOHBIX 3aBEACHUN. XUMUSA U XUMHUECKasi TEXHOJIOTHUS:



Hay4YHO-TeXHHYeckuil xxypHan — ISSN 0579-2991.

B) MeTonuyeckue ykazaHusi:

1. Mumypuna, O.A. DHepreTuka XMMUYECKUX MPOLIECCOB: METOJANYECKUE YKa3aHUsS K
7a00paTOpHBIM paboTaM IO AUCHUILIMHE «XHUMHA» JUIsl O0O0YYarolUXCs BCeX HaIpaBICHUN
NOJArOTOBKM W CICIHMAJIbHOCTEeH JgHEBHOM (Gopmbl  o0yuenus [/ O.A. MunypuHa,
Maruurtoropckuii roc. texuuueckuit yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIH.

2. Konsma, JIL.I. Xumudeckas TepMOJWHAMHUKA: METOJIWYECKHE YKa3aHUS s
CaMOCTOSITENIbHOW pabOoThl MO AUCUUIUIMHE «XUMHs» i1 00ydYaromIMXCsl BCEX HampaBICHUIH
MOJTOTOBKK U cCrienuaibHocTei Beex (hopm obyuenus / JL.I'. Komasima; MarHuToropckuii roc.
texHnyeckud yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TeKcT | HemoCpeICTBEHHBIH.

3. Komsma, JI.I. CkopocTh XWMHUYECKUX pEAKIHMA H XUMHUYECKOE paBHOBECHE:
Meronnyeckue ykazaHuss K Ja0OpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» I
00y4YaroONIMXCs BCEX HANpPABJICHUI MOJArOTOBKH M CrielaibHocTeil Bcex hopm oOydenus / JI.T.
Konsipa, E.B. Tapactok; Marnuroropckuii roc. texHuyecku yH-T um. . M. Hocoa. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2020. —8 c. — TekcT : HemocpeacTBEeHHBIN.

4. PomuonoBa, H.M. Xumnueckas kuHeTHKa. XMMHUECKOE PaBHOBECHE: METOIUYECKUE
yKa3aHHs JUIsi CAMOCTOSTENIbHOW pabOThl MO JUCHUIUIMHE «XUMHS» s 00YJaroluxcsi BCex
HAMpaBJICHUI MOATOTOBKHM M ClelHanbHOCTeH BeeX dopm obyuenus / H.U. Poauonora, A.II.
ITonomapeB; MarHuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. K. Hocoa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MmeTonuueckas pazpaboTka K J1abopaTOpHBIM paboTaM 1o
JUCLHUIUIMHE «XUMUs» A1 00y4aroIuXcsl BCeX HaIpaBJICHUH MOJTOTOBKHM U CHEMATbHOCTEN
Bcex Gopm ooyuenus / JI.B. Uynposa, T.M. KysukoBa; MarHuTOropckuii roc. TeXHUIECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynpoga, JI.B. PacTBopsl: MeToMuecKasi pa3paboTKa K CaMOCTOSATEIbHOW paboTe 1o
JUCIUIUINHE «XUMMsD» Uil  O0y4aromMxcsi [0 BCEM HampaBlICHUSM MOJATOTOBKU U
crieruanbHOCTAM Beex ¢opm obyuenus / JIL.B. Uynposa, D.P. Mymnuna, O.A. Mumypuna;
Marnurtoropckuii roc. rTexaudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HenmocpeACTBEHHBIH.

7. Komsna, JI.I. KomnmounHble pacTBOpBI: METOIWYECKHE YKa3aHUs K JTaOOpaTOpHOMU
paboTe 1Mo JUCHUIUIMHE «XHUMHUS» U1 00YYaloLMXCs 110 BCEM HANpPaBICHUSM MOATOTOBKU U
criermanbHOCTAM Bcex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuToropckuii roc.
texHnyeckut yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsina, JI.I'. OxucanTenbHO-BOCCTAHOBUTEbHbBIE PEAKIIMH: METOIUUYECKUE YKa3aHUs
K JIa0OpaToOpHOM paboTe MO MUCHUIUIUHE «XUMHUS» ISl OOYyYarolIMXcCsli BCEX HaIpaBiICHUIN
NOATOTOBKM W crenuainbHocTeid Bcex ¢opm oOyuenuss / JLI. Komsma, E.B. Tapacrok;
MarnuToropckuii roc. rTexunueckuil yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HEenoCpeCTBEHHBIH.

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

10. Mumypuna, O.A. DIEKTPOXMMHUYECKHE TIPOIECCH: METOJUYECKUE YKa3aHUs K
1a00paTOpHOIl paboTe MO AUCHUILIMHE «XUMHsD» Il 00y4aroluXcs M0 BCEM HaIpaBICHUSAM
NOATOTOBKH M CHEIUAIBHOCTSIM Bcex gopm oOydenus / O.A. Mumypuna, H.. Poxnonosa;
Maruurtoropckuii roc. rTexuuueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue 110 Ne norosopa Cpok nercTBus JIMIIEH3UU
MS Office 2007 No 135 oT 5eCCOUHO
Professional 17.09.2007 p
FAR Manager CcBOOOIHO 0OCCCPOUHO
7Zip CBOOOTHO 06eccpouHO
Kaspersky Endpoint
Security ms 1-162-21 oT
ousneca-Crangapraer [26.03.2021 26.03.2023
7|

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBaHue xypca

CchUIKa

OnekTpoHHass ~ 0aza  TEPUOJUYECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HannonanbHas
MH(pOpPMAIIMOHHO-AHAJIMTUYECKAST CUCTEMA
— Poccutickuii UHOEKC HAy4YHOT'O

URL.: https://elibrary.ru/project_risc.asp

ITouckoBass cucrema AxazeMus Google
(Google Scholar)

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

WNudopmannonnas cucrema - Eannoe okHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

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

denepaibHOe rocyJIapCTBEHHOE
OroketHoe yupexaenue «Denepansubiii|URL: http://wwwl. fips.ru/
HWHCTUTYT HDOMI)IHIJ'IGHHOI\/JI
Poccniickas I'ocynapcrBennas

oubimmnoreka. Karagoru

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

DNEKTPOHHBIE  PECypChl OnOINOTEKU
MI'TY um. I''I. HocoBa

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

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MatepuaiabHO-TeXHUUYECKOE 00ecredeHre IMCIUIUTMHBI BKITIOYAET:
VY4yeOHble ayIUTOpPUM Ul TPOBEAEHUS 3aHATUH JIeKUMOHHOro Tumna. OcHalleHue:
MynbpTUMEANIHBIE CPENICTBA XPAHEHHUS, IEpEAayuu U MPeACTaBIeHUs UHPOPMAILIUHU.

VYueOHbIe ayauTopun Uik MPOBCACHUA Ha60paTOpHLIX SaHHTHﬁ,

TPYIIOBBIX U

WHAUBUAYAJIbHBIX KOHCYJbTallMM, TEKYIIEro KOHTPOJS M MPOMEXYTOYHOW aTTeCTalllH.
Ocnamenne: OOopynoBaHUE JUIsl BBINOJIHEHHs J1a0OpaTOpHBIX paboT, XMMHUYEcKas IMOCyaa,
peaxkTuBbl, HarisiHbie MaTepuabl: TaOIHUIIbI, CXEMBbI, ITaKaThI.

[TomerieHus A5 caMOCTOATENBHON paboThl o0yvaromuxcs. OcHatenue: IlepcoHanbHbie
KomIbioTepsl ¢ maketom MS Office, BbixogoM B MHTepHET M ¢ IOCTYNOM B 3JEKTPOHHYFO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenuss s XpaHeHHs U
obopynoBanus. Ocnamenue: Cremnaxw,

NpoUIAKTUYECKOTO0  0OCITy)KMBaHUA Y4eOHOTrO
ceiippl s XpaHeHus ydeOHOro 0OOpYyIOBaHUSI.

NHCcTpyMEHTHI 1711 peMOHTA JIA0OPaTOPHOTO 000PYI0BAHHUS.




IMPUJIOKEHUE 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa OOydaromuUXcs IMOJpa3JessieTcsi Ha ayAWTOPHYIO, KOTOpas
MMPOUCXOAUT KaK BO BpPEMA na60paTopHHx 3aH$ITI/II71, TaK U Ha IJIAHOBBIX KOHCYJIbTAUUAX, U Ha
BHEAYIMTOPHYIO, TPOUCXOISIIYIO BO BPEMSI MIOATOTOBKH CTYIEHTAMHU OTYETOB I10 TAO0OPATOPHBIM
3aHATHUAM U BBIITOJIHCHHUSA JOMAaIIHUX 3aI[aHI/II>'I.

AynuTopHas caMOCTOSITeNIbHAsE paboTa OO0ydyaromMXcs MPEANoiaraeT MPOXOXKICHUE
TECTUPOBAHUSL [0 KAKAOMY pa3ieny IUCHUIUTHHBL. TeCThl BKIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKUE 3aJaHMs, OTBETHl HAa KOTOPBIE TPEOYIOT TIIyOOKOr0 MOHMMAHUS HW3YYEHHOTO
MaTtepuana. TecTbl MOCTPOEHBI €AMHOOOPAa3HO: K KAXKIOMY BOIPOCY IMPEAaraercsi 4eThIpe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJUH MU HECKOJIbKO MpaBUiIbHBIX. OOpaboTKa pe3ynbTaToB
OCYILECTBIISICTCS TIYTEM COIOCTABJICHUS MOJYYCHHBIX PE3yJIbTaTOB C ATATOHHBIMU U TPOTEKAET
O4eHb ObICTPO. MakcuMallbHOE KOIMYECTBO OAIJIOB B Kax10ii Teme Kypcea — 10.

BapI/IaHTbI TEeMAaTH4YE€CKHUX TECTOBbIX 3a11a1m171 AJIA TEKYHIEeTro KOHTPOJIA
XuMuuyeckas TEPMOANHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: IEPBBIE IECTh 3aaHUI OLIEHUBAIOTCS B
0,5 6ayuta, cenpMoe — B 1 0aji, a BOCbMOE, IEBSITOE U JIECATOE 3a1aHus — B 2 OaJja.

Tect Ne 1

1. Ilpu paccMOTpeHHM XUMUYECKON PEAKIUH cucmema 03Ha4aeT:
a) HCXOJHbIE pEeareHThl

0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I') HCXOIHBIE peareHThl U MPOAYKThI PEaKLIUU

2. TlepBerii 3aK0H (TIepBOE HAYaNI0) TEPMOTUHAMUKHA MaTEMaTHUECKHU 3aIMCHIBACTCS TaK:

6) K=R/Nj r) AU= Q-W

3. B sKk30TepMuUecKkoil peaxium:
a) DHTAJIBITHS PEaKIIMOHHOM cucTeMbl ToBbImaercs (AH > 0)

0) TeruoBoi a3 ekt peakuun orpuuareieH (Q< 0)
B) SHTAJIBITUS PEAKIIMOHHON cucTeMbl ymMeHbinaeTcs (AH< 0)
T') IaBJICHUE PEAKIMOHHOI CUCTEMBI MOBBIIIACTCS

4. CrangapTHbBIE TEIUIOBBIC YPPEKTH MPUHATO 0003HAYATE!
273
a) AUct B) Q 101,3

6) AHozgg F) AHct

5. Kaxkne u3 npuBeeHHBIX pEaKLMM SABIAIOTCS SHAOTEPMUUECKUMU?



a) 1/2Ny+ 3/2H;=NH3; , AH = — 46 KJ[x/Moab

06) Hy+4/2 0,=H;0, AH = -242 K]Ix/monb
B) I/2 N2+ 1/2 0,=NO AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 I,=HI, AH = 26 K]Ix/Moib

Kakas 13 HanmMCaHHBIX HIKE PEaKIMid OTBEYACT TEIUIOTE 00pa3oBaHus OKcuja a3zoTa ( || ) B
CTaHIAPTHBIX YCIOBUSAX?

a) 1/2 N+ 0=NO B) 1/2 No+ 1/2 0, =NO
6) N+ 1/2 0,=NO r)NHz+ 520, =2NO +3H,0

[Tpu BoccTanoBneHuu 16T okcuma Meau( || ) IO peakiu :
CuO w T C (rpadur) = Cu w T Co (), TOTJIOTHIIOCH 22 KJIX TEIIOTHI.

OHranbnus 00pa3oBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Jua peakuu NiO o + C (rpagur) = Ni g + CO () Onpenennte Bo3MOXKHOE HAIpaBICHHE

CaMOIIPOU3BOJIBHOI'O TCYCHHA PCAKIUHN IMPU CTAHAAPTHBIX YCIOBUAX W IPU TEMIICPATYpPE
627°C.

BemectBo AH®293  (KJIk/MOB) S8  (JIx/MoOaL*K)
NiO () -239,7 38
C trpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere YKa)XUTC 3HAYCHUA OSHCPIruu I'n66ca Opru CTaHAAPTHBIX YCIOBHAX, IIpHU

temneparype 627°C u Temneparypy Hadajla peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak usMeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KallbIus?
a) YBEIIMYUBACTCS B) HE YMEHBIIIAeTCs
0) yMEHbIIIAeTCs ') HE 3HAI0

10. {anHast peakius:

2KC103 (TB) —>2KC1 (TB)+302 (r) AH <O

MOKCT CAaMOITPONU3BOJIBHO MMPOTCKATH



a) B IPsIMOM HAaIpaBIICHUH B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO
XMMHYeCKasi KHHETHKA

B tecrax mo teme «XuMuueckas KHHETHUKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOEC
3amanus onennBaroTed B 0,5 0aia; mecroe, CeALMOE, BOCBMOE, IEBATOE U fecsiToe — B 1 Oam, a
OJIMHHAIAaToe — B 2,5 Oamia.

Tecr Ne 1

1. Pa3/:[en XHUMHWU, HSy‘IaIOH_II/Iﬁ CKOPOCTH 1 MEXAHU3MBbI XUMHUYCCKUX peaKHHﬁ, Ha3bIBACTCA
a) XUMHUYCCKas TCPMOJHAMHUKA

0) TepMOXUMUS
B) XUMHUYECKasi KHHETUKA

2. CkopoCTb XMMHUYECKOH peakiuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJIHOCTHIO PaCXOyeTCsl OJTHO U3 UCXOIHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBAa BEIIECTBA PEAreHTOB (WM TMPOIYKTOB) PEAKIUU B EAMHUILY
BPEMEHM B €IUHUIE O0beMa

B) KOJINYECTBO BEIIECTBA MPOYKTOB PEAKLUU K MOMEHTY OKOHYaHMSI peaKluu

3. B Kkakux eJMHHIIAX BBIPAXKAETCS CKOPOCTh XMMUYECKON peaKim?
-1 -1
a) MOJIb T ¢

0) Oe3pa3mepHas BeIHYUHA
2
B) MOJIb" C

4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUil?
a) OT MPUPO/Ibl PEarupyrounX BEIECTB

0) OT TeMIepaTypbl
B) OT 0ObeMa peakIIMOHHOI0 cocy/a

5. CocrosHME XUMHYECKOrO paBHOBECHS OOpaTHMBIX IPOLIECCOB  KOJUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIIEHTPALUSIMH MPOTYKTOB PEaKIHH

0) SHeprueil akTUBH3AIUN
B) KOHCTAHTOM paBHOBECHS

6. Kak 3anuchIBaeTCs BHIPaKEHHE JUIS CKOPOCTH PEAKIIUN
4 NO ot 6 H,O =4 NHg(r) +5 Oz(r)

a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H.0]°

7. Kak 3anuiercs: BeIpaXeHHe sl KOHCTaHThI paBHOBecus peakuuu A +2 B =C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D] / [Al[B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe30K Ha auarpaMme MmoKas3biBaeT 3HaUCHHE TEIUTOBOT0 A QeKTa peakiuu?
A
a)l TE

B) 3 > XOJI peakluu

6) 2

9. Yro MOXHO CKa3aTh O peakiuu, N300pakeHHON Ha quarpamMme K Borpocy 87
a) PK30TepPMUYECKast peaKIlus

0) sHIOTEpMHUYUECKas! PEAKIUS
B) peaKIHs ONUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBuoBecwue peakiuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAETCS BIIEBO.

a) IPYU MOHWKCHUHU TeMIIepaTyphl
0) IpY NOBBIILIEHUH TEMIIEPATYPHI
B) NIPH MOBBILICHNUH J1aBJICHUS

11. Jns peaxuuu C + 2 H » ) = CH 4 () ipu HEKOTOPOI! TEMIIEpaType KOHCTAHTA PABHOBECHS
paBHa 0,8. PaBHOBecHast KOHIIEHTpaIUs BOJopoia paBHa 1,2 Moib/n. Berauciaure ncxoaHyro
KOHIIEHTPALMIO BOJOPOJIA.

a) 1,2

0) 3,5
B) 5,0
PacrBopbl

B tecrax mo teme «PacTtBophl»: mepBoe 3amaHue orneHUBaeTcs B 1 0ayt, BTOpoe, TpPeThe,
YEeTBEPTOE, MATOE U IecToe 3afanus - B 1,5 Oaria; ceapmoe, BOCbMOE, JIEBSITOE U JIECATOE — B
0,5 6aiuia.

Tect Nel
1. lns ypaBuenus peakmun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B

BUJE

1) 2K*+ S04 = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H = Cu(OH).4
2. Macca (B r) xsopuna Hatpus B 300 miu 0,2 M pactBopa paBHa



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

1)1 2)2 3)11 4) 13
4. lns momasneHust rugposusa xiaopuaa xpoma (I11) cnemyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) m00aBHTH IICIIOYb

3) pa30aBHUTH PaCTBOP BOIOM

4) TMOBBICUTH TEMICPATYPY
5. B pa30aBineHHOM pacTBOpe, NMPUTOTOBJICHHBIM M3 THIPOCYJIb(ara KaJbIUsS H BOJIBI, CyMMa
KO3 (UIIMEHTOB B YpaBHCHHH HEOOPATHMOU JHCCOIMAIIMHA PACTBOPESHHOIO BEIIECTBA — ATO

13 2) 4 3)5 4) 6

6. PactBopuMoOcCTh OKcanarta cepedbpa paBHa 3,27-107 1/ 100r H0. Onpenenure npousBeacHUE
pactBopumoctu AgyC,r04

1) 5.107"* 2)1,16:10°*  3)10,7-10° 4)2,31-10°°
7. MaccoBas A0Ji1 paCTBOPCHHOI'O BEIICCTBA — 3TO OTHOHICHHEC

1) macchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBA BEUIECTBA K 00HEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoNMYecTBa BeIIeCTBA K 00beMy pacTBopa
8. K ci1aGpIM 251€KTpOINTaM OTHOCHUTCH ...

1) ruapokcUa aMMOHHS

2) TUAPOKCHU Kaus

3) xuopu KaJablus

4) wmapraHIioBas KHCJIOTa
9. M3BecTHO, YTO BOIHBIE PACTBOPBI MHOTHX COJIEH MOTYT MMETh IIETOYHYIO MIIH KUCITYIO CPEy.
IIpnanHOM 3TOTO ABISAETCA ...

1) snexrponus conei
2) JUCTIPOIOPIIHOHUPOBAHKE COJIEH
3) rHapaTHpOBaHHE COJECH
4) rUaApOIHM3 coyiei
10.3nauenne PH uncroit Bojsl ipu 25°C cocrapisieT

1)1 2)7 3)0 4) 10
Marnuroropckuii Texuudeckui yauusepcuret um. I'.M.Hocosa
JAucnepcHble cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBD»: TIEPBOE, BTOPOE, TPEThE U YSTBEPTOC 3aaHUS
OLICHUBAIOTCA B 1 Oat; maToe U IIecToe 3a1aHus - B 3 Oajia.

Tect Nel

1.  VYkaxwurte pa3Mepbl YaCTHUI[ KOJJIOUIHBIX CHCTEM
1) w™eHbiie 1 HM



2)  Oomabire 100 M
3) ot 1M a0 100 am
2. Kakuwe WOHBI CHOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOMA, YaCTHI[BI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KkaTuOHBI
2)  aHHOHBI
3)  MOJIAPHBIC MOJICKYIT
3. Jlms Kakoro 3JeKTPOJUTAa MOPOT KOAryJSIUH KOJUIOWJA C TOJIOXKHUTEIBHO 3apsKeHHON
JacTUIICH JOKEH OBbITh HAMMEHBIINM?
1)  xmopua Kamus
2)  cynbbar Kanus
3) oprodochar Kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOW AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?

1)  xmopun xenesa (111)
2) BoOda
3)  TUAPOKCHUI Kaus

5. Ilpu B3aumopeiictBum 20 mi 0,001 H wutpara ceunama (1) ¢ 10 M 0,02H cynedara xanus
oOpa3zyercs 30ib cynbdara cBunma (l1). K xakoMy s3mekTpoay HOKHBI MepeMeniaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPH AIIEKTposn3e?
1)  HaxoAsTCsA B COCTOSHHM JUHAMUYIECKOTO PABHOBECHSI
2) K Karomy
3) kaHomy

6. B aBe xonOsl Hammro mo 50 M 3018 THAPOKCHIA kene3a. s Toro 4toObl BBI3BATh
KOaryJisiuio 3075 MoTpebdoBanoch A00aBUTh: B mepByto — 5,3 mn 1H pactBopa xiopuna
kamust; B apyryro — 18,7 mum 0,001H pactBopa docdara natpus. Berauciaure mopor
KOAryJISIIIUH KaXKJIOTO SJIEKTPOIHUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECChI

B Tecrax mo Teme «OKHCIHTETHLHO-BOCCTAHOBUTEIBHBIC IMPOIECCHI»: IMEPBOE, BTOPOE,
TpeThe, YeTBEPTOe U MATOE 3a7aHus oreHuBatoTcs B 0,5 Oamna; mecrtoe — B 1 6amn; cenpMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJloB.

Tecr Ne 1
1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa U UOH, KOTOPBIH ...

1)  yBenWMYMBAET CBOIO CTENECHb OKHCIICHHS
2)  TPUHHUMAET HJICKTPOHBI
3)  oTHaer CBOM AIIEKTPOHBI
2. IIpornecc BOCCTaHOBJICHUSI HIMEET MECTO B CIydae, KOTJa ...

1) HeHTpalbHBIE AaTOMBI IIPEBPAILAIOTCS B ITOJIOKHUTEIBHO-3aPSIKCHHBIC HOHBI
2) TIOJOXKUTEIbHBIN 3apsi/i HOHA YMEHBIIIASTCS
3) oTpHUATENbHBIN 3aps1 MOHA YBEITHYHBACTCS
3. U3 npencraBneHHbIX HUKe peakunii K OBP nmucriponopumnoHupoBaHys NPpUHAIIEKHUT ...

1) S + 2HNO3; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIISIM OTHOCSTCS ...
1)  MeTamuibl, BOAOPOI, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI



3)  3IEMEHTHI, HAXOIAIIMECS B CPEIHEH YacTH TIEPUOTUUCCKON CUCTEMBI
5. CTeneHn OKHUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PABHHBI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaromnux B KUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranmna (IT) MnO
7. B peakiun, npotekaromeit mo cxeme CrpSz + KNO3 2 K,CrO4 + KoSO4 + NO okuciieHuio
MOJIBEPTatOTCS CIACAYIONINE SJICMEHTHI ...
1)  a3or ucepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma ko3(h(pHUIIMEHTOB B peakiuu, IPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 durmento B peakipun KMnOy4 + HC oy = ... paBHa

1) 30 2) 26 3) 35
BJICKTPOXI/IMI/I‘IQCKI/IG CUCTEMBI

B Tecrax mo teme «DNEKTPOXMMHUUYECKHE CHUCTEMBI»: TEPBOE, BTOPOE U IATOE 3aJaHHS
OIICHUBAIOTCS B 1 OaJIT; TpeThe M YeTBEepTOE 3aanus— B 1,5 Oaia; mecroe u ceapmoe — B 2 6asia.

Tect Nel
1. DJeKTpOIHBIN MOTSHIIUAT ONPEACISIOT 10 YPABHEHHIO ...
1) Hepsucra
2) Menneneesa-Knaneiipona
3) BonbumMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanuyeckoro snementa MgMgSO,||CuSOy|Cu npu crangapTHBIX
YCIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKkThl 00pa3yroTcsl Ha KaToJIe MPH JIEKTPOJIM3E pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuciI0Ta
4) KHCIOpPOJ
4. VYkaxute cymmy K03 pHUIIMEHTOB B ypaBHEHUH AJIEKTpOiIn3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w#3 TpUBEACHHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHi MPOTEKAET
CaMOMPOM3BOJILHO B TIPSIMOM HarpaBICHUU?

1). FeSO4+ Cu —...
2) CuSO, + Fe —...

3) CuSO;+Na—...



4) HCI+ Cu—...

6. Bprumciure Maccy IUMHKA, TOMYYEHHOTO MPHU DJIEKTPOJU3e CyiabdaTa IHHKA, KOTOPHIH
npoBoauiIM B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBeguTe cXeMbl SJIEKTPOAHBIX MPOLECCOB M MOJEKYISIPHOE YpPaBHEHUE PEaKIUU,
MIPOTEKAIOIEH TTPH JIEKTPOXUMHYECKOM KOPPO3UH TalibBaHOIAphl Zn|Mg B CEpHOKHCIION
cpene. B orBere ykaxkure cyMmy K03 PHUIIMECHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BreaymutopHass camocTosATenbHas paboTa OOYy4YaroIIMXCs OCYHIECTBISIETCS B BHJE

W3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3zeny ¢ MpopadoTKoN MaTepuaia; opopmIiIeHus
OTYETOB I10 JIAOOPATOPHBIM PA0OTAM U BBIMIOJTHCHHSI IOMAITHUX 3a/IaHUH.

BapuaHTbl TeMaTHYeCKMX JOMAIIHUX 32/IaHU 1151 BHEAYTUTOPHOIl CaMOCTOSITeIbLHOM
padoThI CTY/IEHTOB 110 TeMaM

JlomamHee 3aganpue No 1

o TeMe «XuMH4IecKas TCPMOAUHAMHUKA»

B nomamiem 3amanum no TeMe «XUMHUYECKas TEPMOAMHAMHKA»: TIepBas 3aaada
orieHuBaeTcs B 2,5 6amna; Bropast — B 1,5 6anna; Tpetbs — B 1 6am.

3amaua Nel

Hns peakuun CHy y + COy () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAITPABICHUE
CaMOIIPOU3BOJIBHOTO TE€YEHHUS PEaKIMM IPU CTAaHJAPTHBIX YCIOBMAX W Npu Temmeparype T =
927 °C, eciu TemioBoii s dexT peakiuu 10 3aJaHHON TEMITepaTypbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIHA TIOTJIONIAETCS PHEPTHs B XOJIe PeaKIuu; 0) MPUYNHY HAlJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKiliu.

3agauga Ne2

Beruncaure temnosoi  addekr peakumu: CaCy ) + 2 HoOq) = Ca(OH)2 ) + CoHa (o,
MOJIB3YSICh CTAaHJIAPTHBIMH TEIJIOTAMH 00pa30BaHUS pearnupyromux BemecTB. CKOJIBKO TEMIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TTPpH oO0pazoBanuu 2,24 1 CoH,?

3agauga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSM pacCUUTANTE TETUIOBOK A (DEKT peakIuu:
Hypy + COzq)=CO () + H2 Oy Tepmoxumuueckue ypaBHEHHS:

a)Hyy +72 0,0 =H0 y, AH=-241,9 xIx;

6) 2CO ) + 02 )~ 2 C02 ()s AH = -566,2 KH)K



JlomalHee 3aganue No 2

o TeMe «XNMHYeCKass KHHETHKA»

B nomarHem 3agaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: MepBas 3ajjada OICHUBACTCS B
1,5 6amna; Bropast — B 0,5 Gaia; TpeThs, YeTBEpTas U nsaTas — B 1 Ga.

3amaua Nel

Peaxnmsa nporekaer 1o ypasHenuto: O; () +2 CO () =2 CO» (). Hauanpable KOHLIEHTpanuu
pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOpOCTb NPsIMOM peakuuu, koraa npopearupyet 30% CO? Bo ckosIbKO pa3 U3MEHATCS CKOPOCTH
PUMOI M 00paTHOM peakiuu, eCIu YBEIHUUTh AaBlIEHUE B CCTEME B JBa paza?

3amaya Ne2

[Ipu remneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peaklyio 3a 20MUH.
Paccuuraiite Bpemsi, Ipu KOTOPOM 3TO K€ KOJMYECTBO BELIECTBA BCTYNUT B PEAKLUIO IpU
temneparype 200 °C, ecim TemmeparypHblii KOSGUIHEHT CKOPOCTH peakumn paseH 2. Bo
CKOJIBKO pa3 U3MEHMTCS PU 3TOM CKOPOCTb PEAKLUU?

3agaya Ne3

Haiinure HavanpHble KOHIIGHTPALIMM MCXOJHBIX BEIIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
Fe p + H2O () = FeO ) + H; (1), €cim paBHOBECHBIE KOHLEHTPALMH PEArMPYIOIINX BEHIECCTB
paBubl: [H20]=0,3monw/1, [Hz] = 0,4 Mob/1.

3amaua Ne4

Hns peaknuonnoi cucremsl: CO ) + Hy0 = CO2 () + Hy () HauvalbHBIE KOHIIEHTPALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmonw/n. Onpenenute KOHIICHTPAIIUA BCEX BEIIECTB B
MOMEHT PaBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ayaya NoS
BeipasuTe yepe3 KOHIIEHTPALMU peareéHTOB KOHCTAHThl PABHOBECHUS CIEAYIOMINX PEaKIIHiA:
Nor + 3 Hogy = 2 NH3p, AH =-92,2 xJIx;
COyy) +C =2 CO), AH =+160,5 xJIx;
COy +HoOr =CO2 ¢y + Hapy, AH =-41,1 xJIx.

VYkaxkuTe HamnpaBiIeHHE CMEUICHHS XMMHUYECKOTO PaBHOBECHS ATHX peakIuil: a) INpu
MOHW)KEHUU TEMIIEpaTyphl, €Cli JIaBJIC€HHE MOCTOSHHO; O) MpHU IMOBBILICHUU aBJICHUS, €CIU
TEeMIIepaTypa MOCTOSIHHA.

JlomamHee 3aganue Ne 3

1o reme «PacrBopbi»



B nmomammneM 3amanuu 1mo Tteme «PacTBOpBI»: IepBasi, BTOpas, TPEThS W IATas 3aJladyM
orieHuBaercs B 1 Oamt; yerBepras u mectas — B 0,5 6ana.

3amaua Nel

B xakom oOwveme Bojawl cienyeT pactBoputh 135r SnCly mist momydenust 3M pactBopa
xnopuzaa onona (II) ¢ mmotHOCTBIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByIO JI0JII0 BEIIECTBA B PacTBOpE; 0) MOJAPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJSUIBHOCTB; T) THUTP; 1) MOJIBHYIO JIOJIIO BEIIECTBA B PAaCTBOPE.

3amaua Ne2

3aKoHYHTE MOJICKYJIAPHBIC W HAIMUMIIUTEC COKpPANICHHBIC HWOHHBIC YPAaBHCHUSA peaKuHﬁ
BBaHMOI[CfICTBHﬂ CJICAYIOIIUX BCUICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + HySO4 —

Sb(OH); + NaOH —

3azmaga Ne3

CocTaBbTe 110 1Ba MOJIEKYJISIPHBIX YPAaBHEHUS PEAKLUH K CIEIYIOIIUM HOHHBIM:
Ba®* + CrOs — BaCrOy;

NH4* + OH — NH;OH;

ZnS + 2H'—Zn®" +H,S

3azaya Ne4

Boruncnute pH 0,05M pactBopa cepHOM KUCIOTHI.

3agaga Ne5

Kakne w3 crmemyromux coseir moasepratorcst ruaponnsy: NapSiOz. Cu(NO3),. KBr?
CocTaBbTe MOHHBIE U MOJICKYJISIPHBIE YPaBHEHUS THAPOJIM3a COOTBETCTBYIOIMIMX conei. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ITUX CONEH?

3agauga Ne6

Haiinure npoussenaenue pactsopumoct PbCly, ecum B 200 mur Boasl pactBopsiercs 2,17 T
3TOTO COEIUHEHUS.



JlomamHee 3aganue No 4

no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon

B nomamnem 3amanun 1o teme «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC TIPOLIECCHIY: TIepBast
3a/aua omeHuBaeTcs B 1,5 6ama; Bropas — B 2,5 6ania; Tpetbs — B 1 Oai.

3amaua Nel

[Mon6epure xK03hPULIMEHTHI B ypaBHEHUSAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHU.
VKaXUTe TUIl KaXKI0U PEaKLIUH.

PaccuuTaiiTe 31€KTPOABUKYILYIO CUILy U ONPEAEIUTE HAIIPABICHUE CaMOIIPOU3BOJIBHOIO
IPOTEKaHUs IEpPBOM peakuuu TpU CTaHJAPTHBIX  YCJIOBHUSAX, HUCIHOJB3YS 3HAYCHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX TOTEHIIUAJIOB!

H} + H3PO, — J, + H3PO; + H,0

HNO, — HNO3; + NO + HO

H[AuCl,] + H;O, + NaOH — Au +NaCl +0; + H,0
NH;ReO, +H, — Re + NH; + H0

KBrO —» 0O; + KBr

3azaya Ne2

CocTaBbTe ypaBHEHHS OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
KMnOs + NaNO; + H,O —

NaCrO, + H,O0, + NaOH —

Bi(OH); + NaS;03+ NaOH —

Bi.O; + C —

Mg + HNO3 (pass) —

3amaua Ne3

JlaHbl J1B€ OKHCIHTEIbHO-BOCCTaHOBHTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuieil  CTaHOAPTHBIX  OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX  IMOTECHIIUAJIOB,
COCTaBbTE YpaBHEHHE BO3MOKHOU peakiuu B ykazanHOU cpene (HNO3). Paccunraiite 3HaueHue
ANEKTPOJABHKYILIEH CUIIBI PEAKIUU.

JlomalHee 3aaanue Ne 5

Imo TeMe «3JICKTPOXI/IMI/I‘ICCKI/IE CUCTEMbD»

B nmomamHeM 3agaHMM 1O TeMe <«DJEKTPOXUMHUYECKHE CHUCTEMBD»: IIepBas 3ajada
orieHuBaercs B 1 6ayt; Bropas — B 1,5 6ayta; Tpetbs — B 2,5 6aa.



3amaua Nel

CocraBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS 3JIEKTPOAHBIX IPOLECCOB M MOJEKYISIPHOE
ypaBHEHHE TOKOOOpA3yIoLIEH peakiyuu, IPOTEKAIOIIEH TP paboTe TalbBaHMYECKOTO DIIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3JEMEHTa MpU
CTaHJAPTHBIX YCJIOBUSAX.

[TpuHSB MoTEeHNIMAN aHOIa PABHBIM CTaHJAPTHOMY 3HAYCHUIO, PACCUNTANTE KOHLICHTPALIUIO
KaTHOHOB MeTa/yla B KaTOAHOM pacTBope, mpu koTopoil DJIC raabBaHHYECKOrO 3JIEMEHTa
ymenbiuutes Ha 0,02B.

3amaua Ne2

[IpuBeauTe cxeMbl AJIEKTPOAHBIX MPOIECCOB M MOJICKYJISIPHBIE YpPaBHEHUS PEaKIIHiA,
MPOTEKAIOIIUX MTPH AJIEKTPOXUMHUYECKON Koppo3uu ranbBanonapbl  Co/Ni: a) B KUCTIOM cpee; 0)
BO BJI&KHOM BO3JTyXe.

Omnpenenure yObUTH Macchl aHOJA MIPU KOPPO3HUH B KUCIIOM cpefie 3a 20 MUH, €ClIi CKOPOCTh
koppo3uu cocrapmia 0,01 r/4.

3amayga Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHMSI SIEKTPOAHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKLIUH, IPOUCXOIALLIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Brruncnute dakTudeckoe KOJIMYECTBO METallIa, MOJTYYSHHOTO Ha KaTo/Ie MPH dIIEKTPOIU3e
Co(NO3)2, eciu 3JIeKTPOIIA3 MPOBOAKIM B TeueHHH | 4. BhIxoa MeTasmia mo Toky coctaBui 85%.

YKaxuTe BO3MOKHBIE NpUYUHbI YMCHBHICHUA BbIXOdAa MCETAJlJIa II0 CPAaBHCHUIO C
PaCUYCTHBIM.

KoHTpoJibHBIE BONIPOCHI 10 TEMaM
KoHTpoJibHBIE BONIPOCHI 10 TeMe «XMMHUYeCKas TePMOAUHAMHKA

OCHOBBI XMMHYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.

Buytpennss sueprusi. Pabora. Temora.

IlepBslii 3aKOH TEPMOAVMHAMHUKH (BBIBOL).

DOHTanbIUs KaK (YHKIUS COCTOSIHUSI CUCTEMBL. DHTAJIbIHS 00pa30BaHUs BELIECTBA.
TernoBoit 3¢ ¢ext xumuueckoil peakuuu. DakTophl, BIUAIONIME Ha TEIIOBOH 3(dext
XMMHYECKON PEaKIuu.

7 Tepmoxnumus. 3akoH I'ecca.

8.  Cnencrsus us3 3axoHa [ecca.

9.  DHrponus Kak GyHKLIHUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepMOIMHAMHKH.

11. Tperwuii 3aK0H TEPMOIUHAMUKHU.

12. Dueprus ['m60ca.

13. HanpasieHnue caMONnpou3BOIBHOTO MPOTEKAHUS XUMHUUECKUX PEAKLIUH.

ook wdE
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KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHUYeCcKasi KHHETHKA

Xumnueckas KuHeTuka. CKOpoCcTh XMMUUECKOM peakliMK U METObI €€ PEeryJIupOBaHusl.
Brnusinue KoHIIEHTpaIKi Ha CKOPOCTh XUMUYECKOM peakuu (3aKOH JIEHCTBYIOIIUX Macce).
Brnusinue TemmepaTypsl Ha CKOpOCTh xumMuieckoi peakmuun. [Ipasmio Bant — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHnyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCA. DHEpreTuYecKas JuarpaMmma.

KpuBas MaxkcBemia — bonsiiMana. DHepreTuueckuii 6apbep.

Karanutuueckue cuctemsi.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pPEaKIuu.

['oMOreHHBII U reTepOreHHbII KaTalnus3.

KonebarenbHble peakuuu.

Xumudeckoe paBHoBecue. OOpaTuMbIe U HEOOPATUMBIE PEaKLIUU.

KoHcTanTa XMMHU4ECKOro paBHOBECHS.

Cwmemenne xumuueckoro paBaoBecus. [Ipunnun Jle—Ilatense.

Bnusinue KoHIEHTpalK, JaBlIeHNUs U TEMIIEPATypHI.

@da30BbIE PABHOBECUSI.

@da3oBble AMArpaMMBbl 1Ji1 OJHOKOMIIOHEHTHBIX CHCTEM.

KountpoabHbie Bonpochl 1o Teme «PacTBopbn»

[Tonsitue pactBopa. PactBopumocTs BemiecTBa. PacTBopuMocTh rasa.

PactBopsl. CriocoObl BbIpaKeHUsI KOHIIEHTPALMU PacTBOPOB (MaccoBas J10Jisl, MOJISpHast
KOHLEHTpaLUsl, MOJISIpPHAsl KOHLIEHTPAllKs SKBUBAJIEHTA, MOJIbHASL IOJISl, TUTP).
Komuratusasle cBolicTBa pacTBOpoB. MneanbHelil pacTBop.

3axonbl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuueckuit ¥ KpHOCKOIMUYECKHI).
Ocmoc. Ocmortnyeckoe naBieHue. Cxema ocMoOMeTpa.

KucnorHo-oCHOBHBIE B3aMMOIEHCTBUS BELIECTB.

Honnast Teopusi KUCJIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE MOHATUS U IOJIOKEHHUS
Teopuu AppeHuyca.

Jucconumanus KUCIOT, OCHOBAaHUM M COJIEW C TOYKM 3pEHMsI MOHHOM Teopun AppeHuyca
(mpumepsI).

Crenenp auccounanyu. CuibHbIE U cabble AIEKTPOIHTHI.

Jlucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconuamm.

3akoH pazdasieHus OcTBaIbIA.

Peakiiun MoHHOrO OOMEHa MEXAY AJIEKTPOJIMTAaMH (Ha MpHUMEpe peakiuil oOpa3oBaHUs
c1aboTro AMEKTPOIIUTA, OCAIKA U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

HNonnoe npownsBenenne Boabsl. BonopoaHblil U THAPOKCUIIBHBIN MTOKA3aTEIH.

I'mpponus coset. TUnbl ruapOIU3a CONEH.

KonnuecTBeHHBIE XapaKTEPUCTUKU MPOIiecca THIPOIN3a.

@DaxTOopHl, BAUSAIOLUIME HA IPOLECC THAPOIIN3A.

KouTtpoJabHbie Bonmpockl o TeMe «/lucnepcHblie cucTteMbDy

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.

HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Konnounneie pactBopsl. JInodunsHbie 1 m110GOOHBIE KOTIOUIBI.
CriocoOblI 1osTy4eH st KOJIOUHBIX PACTBOPOB.
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CrtpoeHure KOJTOUTHBIX YaCTHII.

[IpaBuno ®dasuca — [leckosa.

VY eToiunBOCTh KOJUTOMAHBIX cUCTeM. CTaOMIN3aTopHI.
Koarynsmus mnoduinbHbIX 1 TH0(POOHBIX KOJIJIOUIOB.
CenumeHTanyst KOJUIOUIOB.

Koarymnsius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpaswiio lyneie — [Napau. Koarynmupyromiast cmiocoOHOCTb.
OnTHyeckue CBONCTBA KOJUIOUHBIX PACTBOPOB.
DNEeKTPUUECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl 0 TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecch»

OcCHOBHBIE OHSTHS TEOPUU OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC CBOMCTBA BEILIECTB.

Baxxueiine OKUCIMTEIIN 1 BOCCTAHOBHUTEIIH.

THUIbI OKKCIIUTEEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEDPHI).
OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIN ITOTCHIIAAL.

Ypasuenue HepHcra.

CocraBneHrue OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.
Hanpasienre okucaIuTeabHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «3.]'ICKTpOXI/IMI/l‘leCKI/le CUCTEMBD)

Onexkrpoxumuueckue cucteMsl. Kinaccugukaius 3J1eKTpOXUMHUUECKUX MTPOIIECCOB.
DNEKTPOXUMHUECKHE MTPOLECCH, IPOTEKAIOLINE Ha IPaHULIE pa3iena «MEeTaJlJI — pacTBOPY.
l"anpBanmyeckuii anemeHT Jlanmans — Skoowu.

DNeKTPOABUKYIIAsl Crjla ralbBaHMUYECKOI O JIEMEHTA.

W3mepenune 37€KTpOJHBIX MOTEHUUANOB. PANl CTaHAApTHBIX 3JIEKTPOJHBIX NOTEHLUAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C MX MOJIOKEHUEM B Py HAIIPSHKEHUH.

VYpasuenue HepHcra.

DNEeKTpOIN3 paciIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

O0wenunenHsli 3akon Papajes. Berxoa mo Toky.

Kopposus meramios. Knaccudukanust Koppo3noOHHBIX TTPOIIECCOB.

XuMunueckas KOppo3usi.

DIEeKTpOXUMHUYECKasi KOPpO3Us. AHOTHOE OKHMCIIEHNE METAJIa U KaTOAHOE BOCCTAHOBIICHHE
OKHUCIIUTES.

[Tpumepst KOppo3uH B KUCIIOH cpenie 1 aTMOCHEPHON KOPPO3UH.

CkopocTb KOppo3uH.

3ammra METaJJIOB OT KOPPO3HH.

3aluTHBIE TOKPBITHS.

DNEKTPOXUMHYECKHE CIIOCOOBI 3alIUTHl OT KOPPO3UU METAIIIOB.

XHWMHUYECKNE UCTOYHHUKH TOKA. | albBaHUUECKUI 2JIEMEHT.

XUMUYECKHE UCTOUHUKH TOKA. AKKYMYJISITOPBI.

XHWMHUYECKNE UCTOYHUKH TOKA. TONIMBHBIE 2IIEMEHTHI.



IMPUJIOKEHUE 2

7. OueHoYHbIEe CPeCTBA /ISl IPOBeIeHHs POMEKYTOYHOM aTTeCTAMHU
HpOMe)KYTO‘-IHaSI arrecragusd HUMECT LCJIbHO onpeﬂeJme CTCIICHb IOOCTHXCHUA 3aHJIaHI/Ip0BaHHBIX peBYHBTaTOB o6yquI/151 10 AUCHOUIIJIMHE 3a
OTIPEICTICHHBIN Mepruoj] 00yUeHHUS.

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘IHOﬁ arrecramum:

Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeacTBa

OIIK-3 Cnoco0OeH NPUMEHATh COOTBETCTBYIOIIHMA
HKCIIEPUMEHTAIILHOT'O UCCIIEOBAHMS TIPH PEIICHUU TPO(EeCCHOHANBHBIX 3a1a4

(I)I/ISI/IKO-MaTCMaTI/I‘leCKI/II‘/JI arIapar, MCTOJAbl aHaJIu3a MW MOACIHUPOBAHUA, TCOPCTHYCCKOIO H

OIIK-3.1

Hcnonp3yer MeTOIbl aHalW3a |
MOJICJIMPOBAaHUSI ~ NIPH  PEIICHUU
poheCCuOHATBHBIX 3a/ady,

MO/JICIMPOBAHUHN M TIPOCKTHPOBAHUU
IHEProCUCTEM

Ilepeuens meopemuueckux 6onpocoe

1. OCHOBHBIE METO/Ibl XMMHUYECKOT0 aHAJIN3a.

2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JIJISI XUMHYECKOTO aHAIN3a BEIICCTB.
3. MeTtoauku npoBeeHus OonbITOB. [IpaBuna TeXHUKH O€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. s peakumu CHy () + CO, () = 2 CO ) + 2 Hy (1) ompeniennTe BO3MOXKHOE HAIIPABJICHUE
CaMOTPON3BOJILHOTO TCUSHHS PEAKIIMH [IPH CTAHIAPTHBIX YCIOBUSX M npr  Temmeparype T =927°C,
eclii TemoBol 3¢ (eKT peakuu 100 3aJaHHOW TeMmIepaTypbl HE M3MEHHUTCS. YKaxuTe: a)
BBIJICJIIETCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE peakuuu; 0) NMpUUMHY HAWJEHHOTO WU3MEHEHHUs
sHTponuU. Paccunraiite TeMiiepaTypy Hadajaa peaKkiuu.

2. Bolpaszute yepe3 KOHILEHTpAIMM PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIMX peaKIuil
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapleHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) IpU MOHMKEHUH TEMIIepaTyphbl, €ClI JaBJIeHUe MOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpebdyetcs nis npuroronienus 2 i1 0,25M pactopa?

4. Kakme wu3 crnepyromux conedl moxaseprarorcsi ruapommsy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJSpPHbIE ypaBHEHHUS THAPOJU3a COOTBETCTBYHOIIMX cojeil. Kakoe
3HaueHune pH (< unu> 7) UMEIOT pacTBOPHI STUX COJICH?

5. 3ok ruapOKCcHIA MarHus monydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 . pactBopa NaOH. Omnpenenure 3apsi 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE Cpe€acTBa

bopMyIy ero MUIIEIUIBI.

6. PaccunraiiTe >MeKTpOABIKYIIYIO CHIY U ONpEIEeTUTe HalpaBIeHUE CaMOIPOU3BOIBHOTO
MIPOTEKAHUS peaxIuu npu CTaH/IapPTHBIX YCIOBUSIX, UCIIOJIB3YS 3HAYEHUS
OKHCJIUTEIBHO-BOCCTAHOBUTENILHBIX ToTeHnnainos H) + HiPO, — J, + H3PO; + H,0.

7. IlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJSpPHbIE YpaBHEHHUS pEaKlui,
NPOTEKAIOIIUX TIPH JICKTPOXUMHUYECKON Kopposun ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bozztyxe. OnpenenuTe yOblIb MacChl aHO/Ia PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKOpocTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPaBHEHHS IEKTPOAHBIX MPOIECCOB (aHOJ UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH pH dnieKTposn3e pactBopa CoSOy4 Brrancnure
(bakTHYeCKOe KOJMYECTBO MeTaylia, MojdydeHHOro Ha katoae mpu anektpoaunse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOJAMIM B TedeHHMH | 4. Beixojg meramna mo Toky coctaBmil 85%. YKaxwurte
BO3MO>KHBIE MIPUYMHBI YMEHBIIECHHUS BBIX0J1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.

OIIK-3.2

Cnocoben
COOTBETCTBYIOIIHHA
(u3MKo-MaTeEMaTUUECKU  ammapar
npu TEOPETUICCKOM u
OKCIICPUMCHTAJIBHOM HCCJICJOBAHUN
B peleHUH 3ama4
SHEPTOCOEPEIKECHUS

IMPUMCHATH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKONM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphI
CUCTEMBI, YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOINHAMUKH.
2 DHepreTuka XMMMUYECKUX MPOLIECCOB.
3 OHranbnus. 3akoH ['ecca u cieAcTBUS U3 HETO.
4 OHnTponus. YpasHeHue bonpMana. BTopoii n TpeTuii 3aKOHbI TEPMOJUHAMUKH.
5 Ouneprus ['m66ca. HampaBneHus XMMHYECKHUX HPOIIECCOB.
6. Xumuueckass kuHeTHKa. CKOpocTh XuMudeckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkuuu. Kunetnueckas Kpupas.
7. CKOpOCTb peakuu U METOIbI €€ PETyJINPOBAHHUS.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. IlpaBuno Baut-I'odda.
9. OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTopsl 1 KaTanTUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTaaus.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumudeckoro pasHosecus. [Ipunuun Jle Illarense.

14. PactBopel. CriocoOBI BBIpaXeHUsI KOHIIEHTPAIIUN PACTBOPOB.

15. PaCTBOpLI 9JICKTPOJINTOB. CrereHb U KOHCTaHTA 3J'ICKTpO.HI/ITI/I‘-ICCKOI71 JUCCOIMAIN. 3akoH




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE Cpe€acTBa

paszbaBnenust OcTBaibaa.

16. Jucconmanus KUCI0T, OCHOBaHUH, coneil. AM(pOTEpHbIE AIEKTPOIHTHI.

17. PactBopumocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBenenue Boabl. pH.

19. I'mnponus coneil. CTeneHp U KOHCTaHTA THIPOIU3a.

20. Hucnepcubie cuctemsl. Kiaccudukanus. Jlnopuinpabie 1 110POOHBIE KOJUTOUIBI.

21. CtpoeHure KOJTOUIHBIX YaCTHUL.

22. Koarynsiiust KoJIouJHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIbLHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

24. DIIEKTPOXUMUYECKHE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIAAT.

25. INanpBanmveckwmii 3ement Jdanusis SAxoou.

26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. lIpuMeHeHune 31eKkTpousa.

217. DeKTponn3. AHOAHBIN U KaTOAHBIN MPOLIECCH NP 3JEKTPOIN3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppozun. CriocoObl 3alUThl METAJUIOB OT KOPPO3UH.

Ilpumepnvie npakmuyueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU M3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJECICTBOBATH PacTBOP
THJIPOKCHIA Kanus: HomoBoaopoaHas kuciora, ximopua menu (1), oxcun yrmepoma (1V), oxcun
ceunna (Il), rugpokcun amoMuHus, TUAPOKCHA amMMoHHs. COCTaBbTE€ ypaBHEHHSI BO3MOMHBIX
peakiuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYJISIpHOH (opMmax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIGHHsI okcuma xene3a FezO, yrimepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenust Fe304: Fe3044) +4C )
== 3FE(K) + 4CO(F)

3. TemneparypHblif K03 (HUIIHEHT peakiu paBeH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKIMU: a) IPH
noBbleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oXxJaxkIeHUU peakuoHHOM cMecu oT 50 g0
30°C?

4. Ina obpatumoii peakin FesOuk) + Hypy = 3FeO) + H O 3anuimure BhIpaXkeHHe KOHCTaHTBI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxute crnocoObl yBeTHMUEHUS! KOHIIEHTPALUU MPOJYKTOB
peaxiuu.




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE Cpe€acTBa

5. Ilpu mnpoxkanMBaHMM METANIMYECKOro THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAaHHOW CEPHOM KMCIOTE M CIUIABISIETCAd CO IIeJIoublo. YTo
npencTaBisieT coboit 3To coequHenune? Hanmummmre ypaBHEeHUs BCEX YKa3aHHbBIX PEaKIuil.

6. CkoIIbKO MUJUTIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IIOTHOCTHIO 1,84 r/mi
notpeOyeTcs s npurorosienus 2 i1 0,25M pactBopa?

7. Kakue BemectBa W B KAaKOM KOJMYECTBE BbLAEHATCS Ipu mnpoxoxaeHun 48250 Kui
anekTpuyecTBa uepe3 pactBop xsopuna Mmapranua (11)? CocraBbTe cxemy 3J€KTposiM3a 3TOrO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoBaTh B Cpelie CepHOn
KHCJIOTHI M aTMoc(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBI AIEKTPOXUMHUYECKON KOPPO3UH.

9. IIpoBecTu aHanu3 BIUSHUS KOHIICHTPAIIMN HA CKOPOCTh XUMHUYECKOM peakiuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HO 1o akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTh
00paboTKy MOJIyYEHHBIX IaHHBIX C UCMOJIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOIOTHIA.
Pe3ynbpTaThl ONTOB MPEACTaBUTH B BUIE€ TAOIHIIBI 1.

Tabmauua 1
Howmep O6beM, mIt Konuentpauus Bpewms CkopocTb
ombiTa | NaS,03 H,O H,SO4 NayS,03, 102 | mosnenus peaknuu, 10,
MOJIB/JI MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To manHBIM TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtparuio Na,S;0Os, a Ha ocw opAMHAT —
CKOPOCTh PEaKIIHH.

Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIEHTPAIIMU THOCYIh(haTa HATpHsl.




0) Ilopsaok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, IOKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

IIpoMexyTouHas arrecranus IO AUCHMILIIMHE «XHMMHS» BKIIOYAET TEOPETUYECKUE BOIIPOCHI, IO3BOJIIIOIIME OLICHUTH YPOBEHb YCBOCHUS
00yJaroImuMuCs 3HaHUH, U IPAKTUYECKUE 33/1aHUS, BEIIBIIAIONINE CTENIEHb CHOPMUPOBAHHOCTH YMEHHH U BIIaJICHUH, TPOBOAUTCS B (popmMe 3auera.

3ayer 1Mo JAHHOM JUCLMIUIMHE NMPOBOAMTCS B YCTHOM (hopMe mo Oumieram, KaKAbld M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKMX BOIIPOCAa U OJHO
IIPAKTUYECKOE 3aaHHE.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3auema:

«3aYTEHO» - OOYYAIOUIMIICA JEMOHCTPUPYET MOPOTOBBIM ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMHA: B XOJ€ KOHTPOJBHBIX MEPOIPHUATHI
JIOIYCKAIOTCSl OLUIMOKH, MPOSIBIISIETCS OTCYTCTBHE OTHENbHBIX 3HAHHMM, YMEHUI, HAaBBIKOB, O0YJarOIIUICS HCIIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TIPU
ONEpPUPOBAHNY 3HAHUSAMHU U YMEHMSAMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALNH;

«HE 3a4TeHO» - OOyJaroIIMHCS HE MOXET I10Ka3aTh 3HAHMsS HAa YpPOBHE BOCIPOM3BEICHUS M OOBACHEHMs MH(OpMAIMM, HE MOXET I0Ka3aTh
MHTEJUIEKTYAJIbHBIC HABBIKM PELICHUS IIPOCTHIX 3a/1a4.



