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JIMcT akTyanu3anum padoueii mporpaMMal
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3aB. kadeapoii H.JL. Menstuux
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y4ueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHU

[Iporokom ot 20 . N
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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

Juctummaa XvMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

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

Jns  u3ydeHus AMCUMIUIMHBL HEOOXOAMMBI 3HAHUS, YMEHHMS W  BIaJieHus,
cOpMUPOBAHHEIE B PE3YJIbTATe IMOJYYCHHS CpeqHero (MOJHOro) oOmero oO0pa3oBaHHS IO
OUCHUILTUHAM «XUMUY, «Du3ukay, «MareMaTukay.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
H€O6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICLII/IHJII/IH/HpaKTI/IK:

I'eonorus

be3omnacHOCTh )XHU3HENEATETHLHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001a/1aTh CIIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYI0 CHTYyalMl0 KaK CHCTEMY, BBIABISAA €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEUYMBON WHGpOpPMaNKel W3 pa3HBIX HMCTOYHUKOB, OMpPEIEIsieT
npobensl B MHPOpPMAalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET IPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHI0 pelieHUs
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCHMILITMHAPHOTO
MOJXO/IOB; CTPOUT CICHAPHHM pPEAIN3alUU  CTPATETUH, ONPEACIIss
BO3MOYKHBIE PUCKH M IIPeJIaras yTyu UX YCTPAHEHUs




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 71,15 akan. yacos:

— ayauTopHas — 68 akaj. 4acos;

— BHeayautopHas — 3,15 akan. yacos;

— camocTosiTeapHas padora — 37,15 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K DK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuropHas s s
o | xouTakTHas pabora E CE( ®dopma TeKyIero
Pazpmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
[— : g O |camocrosTenbHOM | yemesaemocTH 1 KOMITETEHIHII
O 2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakT. z'9 aTTecTalyy
3aH. | 3aH. | Q &
1. XUMus
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.1 . XumMudeckasi TepMOIMHAMUKA 3 8 6 HOMamHero_ paGoTEL VK-1.2,
3aganus Ne 1; Homaninee
YK-1.3
- 3amadue Ne 1.
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmieHHE
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.2 . XumMuueckas KUHETHKA 2 2 6 4 AOMAIITHETO paboTL. VK-1.2,
3amganusa Ne 2; Jomanaee
YK-1.3
- 3amanne Ne 2.
camocrositenabHoe | TecrtupoBanue.
u3ydeHue y4eOHOH
Y HAY9HOH
JIUTEPATYyPBHI.
-oopmiieHHE
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI VK-1.1
4,
1.3 . PactBOpHI 4 12 9,15 JIOMAIIHETO paGoTEL VK-1.2,
3amgaHusa Ne 3; JomarHee VK-13
- 3amanue Ne 3. '
camocrosiTenpHoe | TectupoBanue.
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




- oopmieHHE

oTyera 1o
71a00paTOPHOI
pabore; 63amma . YK-1.1,
1.4 . luciepcHble CHCTEMBI 2 8 6 - H1ABOPATOPHOH VK-1.2,
CaMOCTOSTEJIBHOE pagotL.. VK-1.3
.| Tecruposanue.
u3yucHue y4eOHOM
U Hay4HOH
JUTEPATypEI.
- oopmieHHE
oTyera 1o
nabopatopHoOn
pabore; Samura
15 - pelieHue nabopatopHoOn VK11,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 2 6 4 JIOMAIIHETO paGoTEL VK-1.2,
N —— 3aganus Ne 4; JomarHee VK-13
- 3aganue Ne 4,
camocrositenabHoe | TecrtupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPEI.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne n360p6aTopHon VK-1.1,
1.6 . DIEKTPOXUMHUYECKHE CUCTEMBI 4 11 8 ,Z[OMaH.IHeI‘O. PabOTEL. VK-1.2,
3aganug Ne 5; JomarrHee
VK-1.3
- 3aganue Ne 5.
camocrositenbHoe |  TecTupoBaHue
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPHI
Hroro no pazneny 17 51 37,15
Hroro 3a cemectp 17 51 37,15 SK3aM€eH
Wroro no nucuumnne 17 51 37,15 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3EH MEXAY KOHKPETHBIM 3HAaHHUEM W €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOM arrecranuu. CamoctosaTeNbHas paboTa 00ydaroIIMXCcsl H0HKHA OBITh HaIllpaBieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

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

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



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2022). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : IIEeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

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

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:
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Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
nabopaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O0YJaromUMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEUHUAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumnypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcrT : HeMOCPEACTBEHHBIMH.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOW palboThl MO AMCLUIUIMHE «XUMHS» 11 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJrOTOBKH W cnenuaibHocTed Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckue ykasaHus K J1a0OpaTopHbIM paboTaM M0 JAMCHUIUIMHE «XUMHUS» IS
00yuaroLMXCcsl BCEX HAIPABJICHHUH MOJATOTOBKU U CIIElHaNbHOCTEeH Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTuka. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl [UIs CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMMS» JUIsl 00ydaroLIuXcsi BCeX
HaMpaBJICHUH MOATOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.W. Pomxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t uMm. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIMXCcsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSATENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYarolIMXcsi 10 BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Munrypuna,
Marnurtoropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1aOOpaTOpHOU
paboTe 1Mo JuCHUIUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HANpaBiICHUSM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenus / JLI. Komsima, JILA. Boabsi; Marautoropckuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2017. -9 ¢c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkucinuTebHO-BOCCTAHOBUTEIBHBIC PEAKIINH: METOAMYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HEMOCpeACTBEHHBIH.

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

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



I'. 1. Hocoga, 2017. — 13 c. — TekcT : HeMmocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o0ecniedeHue

HaumenoBanue o
oo Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
7Zip CcBOOOTHO 06eccpouHO
FAR Manager |cBo60o1HO 0eccpouHO
Bpayszep Yandex [cBo6oaHO 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika

DnexTpoHHbIE pecypchl Oubnuoreku MITY

https://magtu.informsystema.ru/Marc.html?locale=ru
um. I'.'1. HocoBa

Poccuiickas T'ocymapcTBeHHass OuOnIMoTEKa.

https://www.rsl.ru/ru/4readers/cataloques/
Karanoru

denepalibHOE TOCYIAPCTBEHHOE OO KETHOE
yupexxnenne  «®enepanpubiii  mucruryr|URL: http://wwwl.fips.ru/
POMBIIIIEHHOM COOCTBEHHOCTH

Nudopmanmonnas cucrema - EguHoe OKHO

URL: http://window.edu.ru/
JIOCTYIIA K HH(POPMAIMOHHEIM pecypcam

ITouckoBass cucrema Axagemus Google

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

Hanumonanbuas
undopmanronno-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HHAGKC HAYYHOT'O IMTHPOBAHUS

OnekTpoHHas 0a3a MEPUOIUYECKUX H3AaHHUI

East View Information Services, 00O https://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTITHHBI (MOLYJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecrneueHue JAUCIHUITIIIMHBI BKJIIFOYACT:


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/

1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHaleHue ayIUTOpPUU: MYJIBTHUMEIUMHBIE CpeACTBAa XpaHEHHUs, TMepeJaud u
npecTaBieHust uHGopMauu

2. YueOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TJIAKATHI.

3. IlomemeHust Aas CcaMOCTOATENBHOM pPabOThl OOydaloIUXcs M MPOBEICHHS
IIPOMEKYTOYHOM aTTECTALINH.

OcHamienue ayauropun: [lepconansabie komnbioTepsl ¢ makerom MS Office, Brixomom B
WHTepHeT M C JOCTYIOM B 3JEKTPOHHYIO HMH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay
YHUBEPCUTETA

4. TlomemeHust JUii XpaHEHUS W TNPOYUIAKTHYECKOTO OOCTYKHUBaHHS y4eOHOTO
00opynOBaHUs.

Ocnamenue aynuropun: Crenaxku, cel(bl A XpaHEHUs y4eOHOro o0OpyIOBaHMS.
WHCTpyMEHTHI 1151 peMOHTa JIaO0paTOPHOTO 000PYAOBAHHS.



[MTPUJIOKEHME 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrositenbHass paboTa oOOydaroIMXcs IOApa3JesisieTcs Ha ayAUTOPHYI, KOTOpas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, INPOMCXOJAIIYI0 BO BpeMs MOATOTOBKU CTYAEHTaMH OTYETOB IO JIaOOPaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHUS! JOMAIIHUX 33 JaHUH.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpPEArnoiaraeT MpOXOXKICHHE
TECTUPOBAHUS MO KAKAOMY pa3/ieny AUCUUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U IPAKTUYECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TpeOyrOT IIyOOKOro IMOHHMMAaHHUs M3Y4€HHOro Mmarepuana. TecTsl
MOCTPOEHBI €IUHOOOPA3HO: K KaKIAOMY BOIIPOCY MpeJiaraeTcst 4eThblpe BapHaHTa OTBETOB, Cpelu
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIIAETCS IyTEM
COIOCTABJICHUS TIOTYYEHHBIX PE3YJIbTATOB C ITAIOHHBIMH U MPOTEKAET OYEHb OBICTPO. MaKkcuMaabHOE
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

BapuaHTBI TeMaTHYeCKHX TECTOBBIX 3aJaHUI JJIsl TEKYIIEr0 KOHTPOJIS
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKas TEPMOAUHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckue napaMeTpsl U QYHKIUU COCTOSHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbNus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAIbIINS 00pa30BaHMsI BEILIECTBA.
TennoBoil 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLIME Ha TemiaoBoi 3¢ddekt
XUMHUYECKON PEaKIMH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9 OHTpoNuUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'nb6ea.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

XnMnyeckas KnHeTuka. CKOpoCTh XUMUYECKOM pEaKMy U METO/IbI €€ PETYJINPOBAHMS.
BrusiHrEe KOHIIEHTpAIMKM Ha CKOPOCTh XMMHYECKOM peaKIuu (3aKOH JEHCTBYIOMIUX Macc).
BnusiHue Temneparypsl Ha CKOpOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Toddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTudecKas quarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanurnuecknue CUCTEMBI.

BinsiHue katanuzaTopa Ha CKOPOCTh XUMHUUYECKON peakinu.

0. T'OoMOreHHBIH U reTepOreHHbII KaTains.

11. KomnebaTenpHbIC pEaKIIHH.

12.  Xwumnueckoe paBHoBecue. OOpaTuMblie U1 HEOOpaTUMBIE PEAKLINH.

13. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHSI.

RBOooo~NoO~wNE
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Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
BJII/I}IHI/IG KOHI_[eHTpaI_II/II/I, JAaBJICHUS U TeMHCpaTypBI.

®dazoBbIe paBHOBECHSI.

q)a?;OBbIe I[I/IanaMMBI IJI1 OJTHOKOMITOHCHTHBIX CUCTEM.

KonTposabHble Bopockl 1o TeMe «PacTBopbDy

[Tonsitue pactBopa. PactBopuMocTs BemiecTBa. PactBopumMocTs rasa.

PactBopbel. CniocoObl BbIpakeHHsT KOHILEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJISIpHAs
KOHIICHTpaIYs, MOJISIpHAsE KOHIICHTPALMsI SKBUBAJICHTA, MOJIbHAS 10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MneanbHbIi pacTBOp.

3akonsl Payms: | (tonomerpuueckuit) u |l (30yminockonnieckuii 1 KpUOCKOIMYECKUH ).

OcMmoc. Ocmotrnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOKEHUS TEOPUU
Appenuyca.

Jucconumanusi KUCIOT, OCHOBAaHMH W COJiE C TOYKM 3pEHUS HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp auccoruanyu. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

Hucconmanus cinadbix 35ekTponuToB. KoHcranTa qucconuanuu.

3akoH pazdasieHuss OcTBagbia.

Peakiiuu monHoro oo6mMeHa MEXy 3JIEKTPOJIUTaMH (Ha MpUMEpe peakiuii 00pa3oBaHus ci1aboro
JIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THAPOKCUIBHBINA MTOKA3aTEINH.

I'mpponus comeit. Tunel ruApoIn3a Coe.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLECca THIPOIIN3a.

@DakTOpHI, BIUSAIOIINE HA IPOIIECC TUIPOIIU3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cMecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Kimaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInopuabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJUTOUTHBIX PACTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHL.

IIpaBuno ®dasguca — Ileckosa.

Y CTOHYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIN3aTopshl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenuMeHTanusa KOJIJIONUIO0B.

Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[Tpasumno llyneue — Napau. Koarynmupyromas cnocoOHOCTb.
OnTuyeckre cBONCTBA KOJJIOUIHBIX PAaCTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJJIOMAHBIX PACTBOPOB.

KoHnTpoJibHBIE BOIPOCHI 110 TEMe
«OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIE MPOLECCHD)

OCHOBHbIE TOHATHUSI TEOPUU OKUCTUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKITHUI.
OKHCIIUTENHEHO-BOCCTAHOBUTEILHEIE CBOMCTBA BEIIECTB.
Baxnaelme OKUCINTENN U BOCCTAHOBUTEIIH.



Tunbl OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKINI (TPUMEpHI).
OKHCIHUTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIUAI.

VYpaBuenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

o No gk

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbID»

1.  DOnexrpoxumuueckue cucreMbl. Kiiaccudukaius 3JeKTpOXUMHUECKHUX TPOIECCOB.

2.  DIeKTpOXMMHUYECKHE MPOLECCH, IPOTEKAIOIINE Ha TPaHUIIe pa3ziesa «METall — PacTBOP.

3. TanmpBanmueckwmii 35memMeHT Jlanusmsa — SIkoowu.

4 DIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

5. H3mepeHue »SIEKTPOJIHBIX MOTEHIMAIOB. PsAn cTaHAApTHBIX SJIEKTPOAHBIX MOTEHIUAIOB.
CBolicTBa METAJIOB B COOTBETCTBHH C MX IOJIOKEHUEM B PSITy HAMIPSHKCHHIA.

6 Ypasuenue Hepucra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaTtoaHble U aHOIHBIE IPOLIECCHI.

8.  OObenunenHsit 3akoH Papazes. Borxoa mo Toky.

9.  Kopposus meraios. Kimaccudukanust KOppO3HOHHBIX IPOIIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHUE METaula U KaTOJHOE BOCCTaHOBJIEHUE
OKHUCJIUTEJIS.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpelie u aTMOC(EPHOI KOPPO3HH.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNeKTpOXMMHYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHMUYECKUN HIIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

BapI/IaHTLI TeMaTHYECKUX JOMAIIHUX 3aJJaHUM JJIA caMOCTOSATEabLHOM paGOTbI CTYACHTOB 110
TEMaM

Jlomaninee 3aganue Ne 1

o TeMe «XuMu4ecKas TEPMOANHAMHUKA)

B ngomarHem 3aaHuu 1o TeMe «XMMUYecKas TepMOJIMHAMUKAy: TIepBasl 3a/1a4a OI[CHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amayga Nel

Jusa peakumn CHy o + CO2 ) = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAINPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUEHHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCJIOBUIX M Ipu  Temneparype T = 927 0C,
eclu TerIoBoi 3(h(eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCA. Y KOKUTE: a) BBIICTISAETCS
WIM TIOTJIONIAeTCS DHEPrHus B XOJ€ peakuuu; 0) MPUYMHY HANJACHHOTO W3MEHEHHS JHTPOIHH.
Paccuunraiite TemnepaTypy Hauana peakiuu.

3amaya No2



Beruncnure temoBoit  addekr peakuuu: CaCs  + 2 HoOgy = Ca(OH); () + C2H (), monb3ysce
CTaH/IAPTHBIMU TEIJIOTAMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEIICTUTCS WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaya Ne3

ITo TepMOXMMHYECKMM YPaBHEHHAM PACCUUTAMTE TENIOBOM dPPEKT pEaKIUH:
Hypy + COz¢)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, ® T % 0y = H,O (™) AH =-241,9 x]Ix;
6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2

no TeMe «XMMHYeCKasd KHHETHKA»

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada olleHUBaeTcs B 1,5
Oata; Bropasi — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amayga Nel

Peakuus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanpHple KOHLEHTpanuu
pearupyromux BeuiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOMN U 00paTHOM peakiuu, €ciu YBEJIHUUUTh JaBJIEHUE B CUCTEME B JIBa pa3a?

3amaga No2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJINYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, eciu TemmepatypHbIil K03 UIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKONBKO pas H3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIINH?

3amaga Ne3

HaiinuTe HavaibHBIC KOHIIGHTPAIIMHA UCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITUU:
Fe (n + H2O () = FeO () + Hy (1), €cnmu paBHOBECHBIE KOHIIEHTPALMU PEArMPYIOIIUX BELIECTB PABHBI:
[H20]=0,3momb/1, [Ho] = 0,4 Moan/m.

3agadga No4

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agayda Ne5
BrIpaszure uepe3 KOHIIEHTPAIMH PEareHTOB KOHCTAHTHI PABHOBECHSI CIIEAYIOIINX PEaKIIHA:
Nor + 3 Hay = 2 NH3(py, AH = -92,2 xJIx;
COyy +C =2 COqy, AH =+160,5 xJIx;

COw +H20r =COzy + Hyp, AH =-41,1 x/Ix.



VYKakuTe HanpaBJI€HUE CMEIIEHUS XMMUYECKOIO0 PAaBHOBECHS ATUX PEAKLUi: a) P MOHMKEHUN
TEeMIIepaTypbl, €CIU [aBJICHUE IOCTOSHHO; O) NpHM TOBBILICHUM MAaBICHUSA, €CIH TemIeparypa
IIOCTOSIHHA.

Jdomaminee 3aganmne Ne 3

no reme «PactBopbn»

B nmomammnem 3amanum mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThbid W IATas 3aJadud
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onoa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuunTaiiTe: a) MaccoByro JOJII0O BemIecTBa B pPacTBOpe; 0) MOJSAPHYIO KOHIICHTPAILUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ) THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYHUTE MOJICKYJIIpDHBIC W HAIIMIIWUTE COKPAIICHHBIC HMOHHBIC YPABHCHUA peaKHI/Iﬁ
B3aMOJICHCTBHUS CICAYIOIIMX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4 —
Sb(OH); + NaOH —
3agaya Ne3

CocraBbTe MO J1Ba MOJIEKYJIAPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba® + CrO,~ — BaCrOy;
NH,* + OH — NH;OH;
ZnS + 2H'—Zn** +H,S
3agaya Ned

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3agadga Ne5

Kakue u3 ciemyromux coneit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbre
WOHHBIC W MOJICKYJIIPHBIC YpaBHEHHUs THAPOJIM3a COOTBETCTBYroHMX coieil. Kakoe 3Hauenue pH (<
WUIU> 7) UMEIOT PacTBOPBI ATUX COJIEH?



3amaya Ne6

Haiinute npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0r0
COETUHEHUSI.

Jlomamnee 3aganue Ne 4

no TeMe «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon>

B JOMAIIHEM 3aJaHUHU 110 TEMEC ((OKI/ICJII/ITGJ'IBHO'BOCCTaHOBI/ITeJIBHBIe Hpoueccm»z HepBaH 3a1a4da
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 Oa.

3amaya Nel

[TonGepure k03(pPULMEHTHI B ypaBHEHHMAX OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKLUH.
VYKaXuTe THUIl KaXKI0U PEAKLIAH.

Paccuuraiite QJICKTPOABUWIXKYIIYIO CHIIYy W OHNPCACIUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HCpBOﬁ peaKkuuu npu CTaHAapTHBIX YCI10BUSAX, HCIIOJIb3YA 3HA4YCHUA
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB:

Hl + H3PO, — J, + H3PO; + H0

HNO, — HNO3z + NO + H;O

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

KBrO - 0O; + KBr

3amaua Ne2

CocTaBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
KMnO; + NaNO; + HO —

NaCrO; + H,O, + NaOH —

Bi(OH); + Na)S$;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =

3amaua Ne3

Tanbl n1Be okucnutenbHO-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIIOB, COCTaBbTE
ypaBHCHHE BO3MOXHOW peakiuu B ykazanHoi cpeme (HNO;3). Paccuuwraiite 3HaucHue
AJIEKTPOBIIKYIIEH CHITBI PEAKITUH.

Jlomamnee 3aganue Ne 5

mo TeMe «3.11eKTp0ngnqec1me CHUCTEMBI»



B nmomamnem 3amaHuu 1o TeMe «JIeKTPOXUMUYECKUE CUCTEMBD): TepBasi 3a/1aya OIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaga Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIC YPAaBHEHHS OJIEKTPOIHBIX MPOIECCOB M MOJIEKYJISIPHOE
ypaBHEHHE TOKOOOpA3yIoIel peakiiy, MPOTEKAOIIEH NpH paboTe TalbBAaHWYECKOTO 3JIEMEHTA
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

HpI/IHHB IIOTCHIKMaJl aHOoJa pPAaBHBIM CTAaHAAPTHOMY 3HA4YCHMUIO, paccanaﬁTe KOHLOCHTPAIHIO
KaTHuOHOB MCTaJlJIa B KATOJAHOM paCTBOPC, IIpU KOTOpOﬁ BI[C raJilbBAaHUYCCKOT'O 3JIECMCHTAa YMCHBIIUTCA
Ha 0,02B.

3amaga No2

[IpuBenure cxemMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHHS PEaKIIMid,
MPOTEKAIOIINX PHU IJIEKTPOXUMHUYECKOH Koppo3uu rainpBanonapel  Co/Ni: a) B kucioit cpeze; 6) Bo
BIIQ)KHOM BO3/YXE.

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

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJIIPHOE YPAaBHEHHUE PEAKIUU, IIPOUCXOIAILEH IIPHU JJIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bbhxoa MeTasmia mo Toky coctaBui 85%.

Vkaxure BO3MOKHEIE MMPUYIUHBI YMCHBIICHUS BbIXOJAd MCTAJJIa IO CPABHCHHUIO C PACUCTHBIM.

BapHaHTbl TEMATHYECCKUX TECTOBbIX 3a11aHni/'1 IJI TEKYIHET0 KOHTPOJIA

TecTpl BKIIIOYAIOT TEOPETHUYECKHE M TPAKTHUECKUE 3a/JaHUs, OTBETHI HAa KOTOpbIE TPeOYIOT
rJyOOKOro MOHMMAaHHUS HM3Yy4EHHOTOo Marepuaia. TecTbl MOCTPOEHBI €AMHOOOPA3HO: K KaXIOMY
BOIIPOCY Ipe/siaraeTcsi 4YeTbpe BapuaHTa OTBETOB, CPEIU KOTOPBIX OJUH HJIM HECKOJIBKO MTPABUIIbHBIX.
OO0paboTka pe3yabTaTOB OCYIIECTBISETCS IYTEM COINOCTABICHHS IMOJYYEHHBIX pE3YyJIbTaTOB C
ATAIIOHHBIMH M TIPOTEKAET OYEHB OBICTPO. MaKkCHMalTbHOE KOJTMIECTBO OAITOB B KaXkI0i Teme Kypca — 10.

XuMHu4yeckas TePpMOANMHAMHUKA

B tectax no teme «XuMHYECKask TEPMOJAMHAMHKAY: MIEPBBIE LIECTh 3a/IaHUI OLIEHUBAIOTCS B
0,5 6amra, ceqpMoe — B 1 6aiI, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaiuia.

Tecr Ne 1



[Tpu paccMOTpPEHNU XUMHYECKOW PEAKIINU CUCmemMd O3HAYACT:
a) HCXOJHBIC PearcHThI

0) TPOAYKTHI XMMUYECKOH peaKIiu
B) PEaKIMOHHBIN cocy
I) HCXOJHBIC PEareHThl U MPOIYKThl PEaKIINU

I[1epBbIii 3aK0H (TIepBOE HAYANI0) TEPMOJIUHAMUKHA MAaTEMAaTHUECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K= Agp (- EA/ RT)

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

B sx30TepMuUecKOil peakuu:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblaercs (AH > 0)

0) TeroBoit s ekt peakiuu otpuriatenacH (Q< 0)
B) SHTAJIBIINS PEAKIIMOHHON CHCTeMbI yMeHbIaetcst (AH< 0)
I') IaBJICHUE PEAKIMOHHON CUCTEMBI MTOBBIIIACTCS

CrangapTtHbie TeIUIoBbIe 3D PEeKThl MPUHITO 0003HAYATE:

a) AUcr B) Q 1015°"
0) AH°9s r) AHcrt
Kakwue u3 npuBeICHHBIX PEaKIIHii SIBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I:x/Momb
0)H,+4/20,=H,0, AH = -242 K]I>x/mMonb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMonb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]Ix/momb

Kakasg u3 HamucaHHBIX HMXKE pEaKIMH OTBEYaeT TeIuioTe oOpazoBaHMs okcuja azoTta ( || ) B
CTaHJIaPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0

[Tpu BoccTanoBnennu 16r okcuma menu( || ) Mo peakuu :
CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 xJI>K TETJIOTHI.

OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

Hnsa peakuuun  NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HaIlpaBlICHHE
CaMOIIPOU3BOJILHOTO TEUCHHS PEaKIIMU PU CTAaHJAPTHBIX YCIOBHUAX M IIpH Temieparype 627°C.

BemtectBo AH®298  (KJIx/MOB) S%9s  (x/mMonb*K)




NiO —239,7 38
C (pagum 0 5,74
Ni (o 0 29,9
CO ~110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType
627°Cu TeMieparypy Hayaia peakiuu

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

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

9. Kak u3MeHseTCs SHTPOIHUS TPU Pa3I0KEHUU KapOOHATa KaIbIHs?
a) YBEIUYUBACTCS B) HC YMCHBIIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0

10. JTannas peakius:
2K CIO3 (TB) —2KCl1 (TB)+302 @ AH<O

MOET CAaMOIIPOU3BOJIBLHO MPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh

0) B 00paTHOM HampaBlI€HUU T') HE 3HaI0

XuMuueckass KHHETHKA

B Tectax mo Teme «XuMHuUuecKasi KHHETUKay: IEPBOE, BTOPOE, TPEThE, YUSTBEPTOEC U IISITOE 3aaHHS
ouenusarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oamna.

Tect Ne 1

1. Pazgen XHUMUU, H3yanOHlHﬁ CKOPOCTHU U MEXAaHHU3MbI XUMHUYCCKUX peakunﬁ, Ha3bIBACTCsA
a) XUMHYCCKad TCPMOJNHAMUKA

0) TepMOXHUMHUS
B) XMMHYECKass KHHETHKA

2. CkopocTb XMMHUYECKOH peakiuu — 37O ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 HCXOHBIX BEIIECTB

0) U3MEHEeHHE KOJIMYEeCTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) PEaKIMU B €AMHUILY BpEMEHH B
enuHNIle 00BeMa

B) KOJIMYECTBO BEUIECTBA MPOJAYKTOB pEaKLIUU K MOMEHTY OKOHYAHUS peakluu

3. B kakux enuHMIIaX BBIPAKAETCS CKOPOCTh XMMHYECKOU PEaKIIu?
a) MOJIb JI et



0) 6e3pa3mepHasi BeTMYMHA
2
B) MOJIb" C

4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMUYECKHUX PEaKIUii?
a) OT IPUPOJIbI PEATUPYIOLIUX BELIECTB

0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIIMOHHOTO Cocya

5. CocrossHME  XMMHYECKOTO  paBHOBECUS  OOpaTMMBIX  IIPOLIECCOB
XapaKTepu3yercH ...
a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB peakLuu

0) SHepruei aKTUBHU3aAIUN
B) KOHCTaHTOI paBHOBECHS

6. Kaxk 3amuceiBaeTcst BRIpaKEHUE JJIsl CKOPOCTH PEAKIIUH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)

a) V = k[NO]"[H,0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°

KOJINYECTBCHHO

7. Kak 3anumercs BeIpaKeHHE JJIs1 KOHCTaHThI paBHOBecus peakuuud A + 2 B = C +D?

a) Kp = [C][D]/ [A][B]®
6) Kp = [C][D] / [A][B]

B) Kp = [A][B] % [C][D]

8. Kakoif oTpe3ok Ha AuarpamMme NMokas3blBaeT 3HaUCHHE TeIoBoro 3¢ dexra peakuuu?

a)l _E

6) 2 2

B) 3
1 I 3

v

XOJI pEaKINK

9. Urto MOXHO CKa3aTh O peakiuu, U300paKEHHON Ha quarpamme K Bompocy 87

a) PK30TepMHUYECKast PeaKIus
0) SHIOTEepMHUYECKAs PEaAKITUS
B) pEaKIis ONMUCHIBACT COCTOSIHUE PABHOBECHS

10. PaBuomecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0



CMEIIaeTCs BICBO.

a) IPY IOHW)KCHUH TeMIIepaTypbl

0) NMpH MOBBIIICHUH TEMIIEPATYPhI
B) TIPU MTOBBIIICHUY JIaBJICHUS

11. Jna peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexkoTOpo# TeMiepaType KOHCTaHTa PABHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus Boaopoaa paBHa [,2 Momib/n. Berumcianre HCXOIHYIO
KOHIICHTPAIIMIO BOAOPO/IA.

a) 1,2

0) 3,5
B) 5,0
PacTBopsI

B Ttecrax mo Teme «PacTBOpBI»: IEpPBOE 3aJaHHME OICHMBAaeTCI B | Oail; BTOpPOE, TPEThHE,
YeTBEPTOE, IIATOE M LIECTOE 3aaHus - B 1,5 Oaja; ceapMoe, BOCbMOE, IEBATOE U IECATOE — B
0,5 6amra.

Tect Nel
1. dnsa ypaBrenus peakun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPABHCHHE 3aIHIIETCS B BUJIC

1) 2K* + S0, = K,SO,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuza Hatpus B 300 M 0,2 M pactBopa paBHa

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

1 2)2 3)11 4) 13
4. JTns moxasneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 106aBHUTH COSHYIO KUCIIOTY

2) no0aBUTH LIETIOYD

3) pa30aBUTH PaCTBOP BOAOK

4) TIOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCYyiIbdaTa KajlblUs U BOJIbI, CyMMa
KO3 QHUIIMEHTOB B YpaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO

1)3 2) 4 3)5 4) 6

6. PacTBOpEMOCTh OKcanaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Omnpenennre MpoM3BenCHHE
pactBopuMoctu Ag2C204

1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLLICHUE



1) macchl BemecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BEIecTBa K Macce pacTBopa

4) KoJMYecTBa BEIIECTBA K 00bEMy pacTBOpa
8. K ci1abbIM 3J1eKTpOIMTaM OTHOCHUTCS ...

1) ruapoKCUa aMMOHUS

2) THAPOKCHI Kalus

3) xJIopua KaabIHs

4) MapraHioBas KucJioTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHMX COJIEH MOTYT MMETh IIEJTOYHYIO WM KUCIYIO Cpeny.
[IpuuuHOii 3TOTO SIBNISAETCS ...

1) osnektponus coneit
2) IUCIPOIIOPIHOHUPOBAHKE COJIEH
3) ruapaTUpoBaHHUE COJICH
4) ruapoaus conei
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser

N1 2)7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J11.Hocosa
JlucnepcHbie CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHuBaroTca B 1 Oaiur; msIToe | 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1.  Vkaxwure pa3Mepsl YaCTHUIl KOJUTOUIHBIX CHCTEM
1)  wmenbie | HM
2)  Gombire 100 HM
3) or1umao 100 um
2. Kakume wuOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMA, YACTHIBI KOTOPOTO HMEIOT
HOJIOKHUTEIBHBIN 3apsia?
1) KaTHOHBI
2)  aHUOHBI
3)  moJsipHBIC MOJIEKYIT
3. Jlyis KaKoro 3JeKTPOJIMTA MOPOT KOArYIISIMU KOJUIOU/IA C MOJ0KUTEIBHO 3apsHKeHHOM JacTHIlei
JIOJKEH OBITh HANMEHBITAM?
1)  xmopua Kawus
2) cynbdar Kanus
3) optodocdar kanus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO CTabmin3aropa?

1)  xmopun xene3a (111)
2) Boma
3)  rUApOKCHI Kaus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedarta xanus
obpasyercs 306 cynabdara ceunma (I11). K kakoMy siekTpoay HOKHBI IEPEMENIAThCS YaCTHUIIBI
JHCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?
1)  HaxoZATCs B COCTOSHHU JHHAMHUYECKOTO PABHOBECHUS
2) K Karoay
3) kaHomy



6. B nBe xon0b1 HamuTO 1Mo 50 MIT 307151 THAPOKCH A Kese3a. [|jist Toro 4ToObl BBI3BATh KOATYIISIIHIO
3011 HOTPeOOBaNIOCh J0OABUTH: B mepByto — 5,3 M 1 H pacTBopa xmopuaa kanus; B Apyryio — 18,7
M 0,001H pactBopa docdara HaTpus. BeraucauTe mopor Koarysiui Kaxaoro dJIEKTPOJIHTA.

OKHCIAUTEIbHO-BOCCTAHOBHUTEIbHBIE MpoueCChI

B Tectax mo teme «OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe 1 BOCbMOE — B 2
Oauta, a qeBsToe — B 2,5 6ajioB.

Tect Ne 1
1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...

1) yBeNMYMBACT CBOIO CTEHICHb OKHCIICHHUSI
2) MPUHUMACT SIEKTPOHBI
3) oTaaeT CBOM DIICKTPOHBI
. IIpotiecc BOCCTaHOBJICHHSI IMEET MECTO B ClTydae, KOTAa ...

\9}

1) HelTpabHBIC ATOMBI IIPEBPAILIAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuUIATEeNbHBIN 3apsi/ HOHA YBEIHYHBACTCS
. 3 mpencraBnenHbix HUxke peakuuii K OBP nucnponopuuoHupoBaHus NPUHAIIEHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BoccTaHOBHUTEIIAM OTHOCSITCS ...
1)  meTaIbl, BOAOPO/, YIIIEPOT
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BOZE U 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1

[98)

6. [lepmanranar xanus B OBP, mpoTekaroniux B KUCIIOH Cpe/ie, BOCCTaHABIUBACTCS JIO ...
1)  karnona Mn?*
2)  MaHraHaT-uoOHa MnO42*
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
TTOJIBEPTaFOTCSl CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBEIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOC M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6asut; TpeThe U ueTBepTOoe 3amanus— B 1,5 6ana; mectoe u cenpbMoe — B 2 Oaa.



Tect Nel
DNeKTpOIHBIN MOTEHLUA ONIPENENSAIOT 10 YPAaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) Boabimana
4) Appenunyca
Paccumraiire DJIC ranpBanmueckoro snemeHta MQ|IMQgSO,||CuSO4|Cu mpu cranmapTHBIX
YCIOBMSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
Kakue npoaykTsl 00pa3yroTcst Ha KaToZe IPU AJIEKTPOJIN3€E pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KHCIopona
VYkaxute cymMmmy KO3QQHUIMEHTOB B ypaBHEHHH 3JICKTpOn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
Kakags M3 [OpUBENEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUHUH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B IIPSIMOM HarpaBJICHUH?

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

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

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-10°
[IpuBenure cxeMbl DSJIEKTPOJHBIX MPOLIECCOB U MOJIEKYISPHOE YpaBHEHHE peaklUu,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKOH KOppO3uM TanbBaHomapsl Zn|Mg B CepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.

1) 6

2) 5

3) 4

4) 8

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa101unxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi Marepuaia; ohOPMIICHUS OTYETOB MO
na00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMANTHUX 3aJaHUIM 1JI51 BHEAYIUTOPHOU CAMOCTOATEIbHONH PadoThl

CTYACHTOB IO TeEMaM



Jlomamuee 3agaaue No 1

no TeMe «XMMHYecKas TEPMOIUHAMHUKA»

B nomaniaem 3amaHuu 1Mo TeMe «XuUMHUYEcKas TEPMOIMHAMMKAY: TIepBast 3aJjaya OLICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Juisa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPABIICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEaKLMU IPU CTaHJAPTHBIX YCIOBUSAX U npu Temneparype T = 927 °c,
€CJIU TEII0BOM 3 (EKT peakuuu 10 3aJaHHON TeMIepaTypbl He U3MEHUTCS. YKaXUTE: a) BbIICISCTCS
WIN TIOTJIOLIAETCS SHEpPrust B XOA€ peakuuu; O0) NpUYMHY HAHIEHHOrO H3MEHEHHs SHTPOINUH.
Paccuutaiite Temneparypy Hauana peakiiH.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (1), HONB3ysCH
CTaHJIAPTHBIMU TEIIOTAMU O00pa30BaHMs pearupyromux BemecTB. CKOIBKO TEIUIOTHI BBIJICIUTCS WIN
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoHy?

3amaya Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT pEaKIiu:
Hyy + COz ) =CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 1 02 © = HzO () AH = -241,9 KI[)K;
6)2 CO @ T O, = 2 CO, () AH =-566,2 xk]Ix.

Jlomainee 3aganue No 2

no TeMe «XMMHYeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XUMHYECKas KUHETHKa»: NepBas 3ajaya oleHuBaercsa B 1,5
Oainna; BTopas — B 0,5 Gasuia; TpeThs, YeTBepTasi U msTas — B 1 6a.

3amaya Nel

Peaxnua nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyu
pearupyromux BemiectB paBHbL: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh MpsMor peakmmu, koraa mpopearupyeT 30% CO? Bo ckoibko pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, eciIu YBEJIUUUTh JaBlIeHUE B CCTEME B JBa paza?

3agauga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIIUIO IIPU TEMIIEPATYPE
200 °C, ecin TemmepaTypHbiii KOdQ(HUIHUEHT CKOPOCTH Peakiuy paseH 2. Bo CKOIBKO pa3 H3MeHHTCS
MPY 3TOM CKOPOCTh PEAKIIUH?

3amaya Ne3



HaiinuTe HayaibHbIE KOHLIEHTPALMU UCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIIMU:
Fe i) + H2O ) = FeO () + Hy (1), €cu paBHOBECHBIE KOHLIEHTPALMK PEarupyIOIIUX BELIECTB PaBHBL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTPALUU
paBubl: [H2O] = 0,5 momnw/n, [CO] = 0,6 Mons/n1. OnpenenuTe KOHIICHTPAIIUA BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS
Bripasurte yepe3 KOHLIEHTpALMK PEareéHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PeaKIHil:
Nory + 3 Hary = 2 NH3(y, AH = -92,2 xJ1x;
COyyy +C =2 CO¢y, AH =+160,5 xJIx;
COr +HoOn =CO2 ) +Hywy, AH=-41,1 xJ[x.

Vkaxure HaIIpaBJICHUC CMCIICHUA XUMHWYCCKOI'O PABHOBECHUS 9THUX peaKHHﬁZ a) IIpHU ITOHWKCHUHU
TEMIICPATYpPhbI, €CJIN OAaBJICHUC IIOCTOSAHHO, 6) IIprU HNOBBIMICHUW HOAaBJICHUA, €CJINM TEMIIEpaTypa
IIOCTOsSHHA.

Jlomamnee 3aganue Ne 3

no reme «PacrBopsn»

B nmomammnem 3amanum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThid W TisATas 3aJadu
otieHuBaercs B 1 Oamn; yetBepTas u mectas — B 0,5 Oanna.

3amaya Nel

B xakom o0beme BojbI ciieayeT pactBopuTh 135r SNCl, miast monydyenus 3M pacTtBopa xjopuaa
onoBa (I1) c mnotHocThIO P = 1,405 1/™MN?

Paccuunraiite: a) maccoByr JOJII0 BEHIECTBA B pacTBope; 0) MOJISAPHYIO KOHIIEHTPAIUIO
SKBUBAJIEHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3amaya No2

3aKoHYUTE MOJICKYJISIPDHBIC W HAIIMIIWUTC COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKuHﬁ
B3aHMMOJCHCTBUS CJICAYIOIIUX BCUICCTB:

HBr + NaOH —
AgNO; + HyS —
MgCl, + KOH —
CaF, + HCl—
Sb(OH); + H»SO; —

Sb(OH); + NaOH —



3amauga Ne3

CocTaBbTe MO JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKIUNA K CIETYIOUIUM HOHHBIM:
Ba®* + CrO,” — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3amaya Ne4

Boruucnure pH 0,05M pacTBOpa cepHOM KUCIOTHI.

3amaua Ne5

Kakue u3 ciemyromux cosneit moasepratorcs ruaponusy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHUS THIPOJM3a COOTBETCTBYIOIIUX coyied. Kakoe 3nauenue pH (<
WIK> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3amaya Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomaiuee 3aganue Ne 4

o TeMe «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE nmpoueccsn»

B nomamnem 3aganuu no teme «OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI»: TIEpBas 3a7a4a
orieHuBaercs B 1,5 Ganna; Bropas — B 2,5 Ganna; TpeThs — B 1 Oa.

3amayga Nel

[Ton6epure KOAPGUIUEHTHI B ypPaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKIIMM.
VYKakuTe THI KaXKI0W PEAKIIUH.

Paccunraiite 3JIEKTPOABIKYIYI0 CHIy M OIPEICIINTE HANpPaBICHUE CaMOIPOU3BOIBHOIO
NIPOTEKAaHUs  MEPBOM  peakluud IpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YS  3HAYCHMS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX IOTEHIINAJIOB!

Hl + HsPO, — J, + HgPO; + H,0

HNO, — HNO; + NO + H,0

H[AUCL] + H,0, + NaOH — Au +NaCl +0; + H,0
NH,ReO, +H, — Re + NHz + H,0

KBrO — 0, + KBr

3amaga No2

CocraBbpTe ypaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA:

KMnO; + NaNO, + H,O0—



NaCrO, + H;O, + NaOH —
Bi(OH); + NaS;05+ NaOH —
Bi,O; + C —

Mg + HNO3 pass)—

3amaya Ne3

Janbl nBe okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHUE BO3MOXHOH peakumu B ykazanHoW cpene (HNO;). Paccuwmraiite 3HaueHue
3JIEKTPOJBUKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5

1o TeME «3JIQKTpOXI/IMI/I‘leCKI/Ie CUCTEMbBI»

B nomantneMm 3agaHuu 1o TeMe «JIEKTPOXUMHUYECKHE CUCTEMbI»: TIepBas 3a7ava OllCHUBACTCS B
1 6amr; BTopas — B 1,5 G6ayna; Tpethbst — B 2,5 Oasna.

3amayga Nel

CocraBbTe DJEKTPOHHO-MOHHBIE yPAaBHEHMsS DJIEKTPOIHBIX IPOIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOPA3yIoIeil peakiuu, NPOTEKarolleld Npu paboTe TralbBaHMYECKOTO 3JIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHHYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsAB MOTEHIMAN aHOAA PABHBIM CTAHJAPTHOMY 3HAYEHUIO, PACCUMTANUTE KOHLEHTPAIUIO
KaTMOHOB ME€TaJlla B KATOJHOM pacTBope, rpu KoTopoit I/IC raibBaHU4ECKOT0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaga No2

IIpuBenuTe CXE€MBl DJIEKTPOJHBIX IIPOLIECCOB M  MOJEKYJSIPHBIE YPaBHEHHs PEaKLUW,
MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3J/yXe.

Onpenenure yObUIh MAacchl aHOAA MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIH CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3agadga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX MPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUU, IPOUCXOASIIEH ITPH AIEKTPOIIH3E:

a) pacrutaBa NaOH;
0) pactBopa CoSOqy,

Boruncnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOrO Ha KaToJe MPH AIIEKTPOJIH3e
Co(NO3),, ecnu 31eKTpOIK3 TPOBOAWIM B TeueHHH | 4. BrIxoa Meraiia mo Toky coctaBui 85%.

VYkakuTe BO3MOKHEIC IMPUYWHBI YMCHBIICHUS BbIXOJAa METAJIJIa IO CPaAaBHCHHUIO C paCYCTHBIM.
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KoHTpoJsbHbIe BONIPOCHI 10 TEMaM
KoHTpoJibHBbIe BOPOCHI 0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMu4Yeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.
Brytpennss sueprus. Pabora. Temora.
[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).
OHTanbNus Kak QYHKIUS COCTOSIHUS CUCTEMbI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIOBOH 3ddekt

XUMHUYECKON peaKII1H.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

DHTpoNUs KaK QYHKIHS COCTOSTHUASI CHCTEMBI.

Bropoii 3akoH TepMOAUHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hamnpapnenue caMonpon3BOILHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIUA.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMMHYeCKasi KHHETHKA)

Xumunyeckas kuHeTuka. CKOpOCTh XUMUYECKOM PEaKIUU U METO/IbI €€ PETryJIMPOBAHMUS.
BiusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUYECKON PeaKLuu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temmepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.

Kpuas Maxkcsenna — bonbiimana. DHepreTuyueckuii 6apnsep.

Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

I'OMOreHHBIN U FeTEPOreHHBIN KaTalus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPaTypHhI.

®da30BbIE PABHOBECHS.

@dazoBbIe AMarpaMMBbl U1 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJubHbie Bonpocsl 1o teme «PacTtBopb»

[TonsTre pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPaCcTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIICHTpAIUSI, MOJISIPHAsT KOHIICHTPAIUS SKBUBAJICHTA, MOJIBHAS OIS, THT).
KosnuratusHble cBoiicTBa pacTBOPOB. M ieaibHbIH pacTBOp.

3axonsl Payns: | (Tonometpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).
Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KHCcI10THO-OCHOBHBIE B3aUMOACUCTBHS BEILIECTB.

HonHasi Teopusi KUCIOT U OCHOBaHMU AppeHmyca. OCHOBHBIE MOHATHUS U IOJIOXKEHUS TEOPUU

AppeHnnyca.

Jucconmanuss KHUCIOT, OCHOBAaHUN W COJIEH C TOYKM 3pEHUS HOHHOM Teopuu AppeHuyca

(mpumepsr).



10.
11.
12.

13.
14.
15.
16.
17.

RRO©oo NN E

NG~ WNE

w N

0.
1.
12.
13.

Crenenp qucconnanuu. CuiabHbIE U CIIA0bIe AIEKTPOIUTHI.

Jucconnarus cnadbix 31MeKTpoanToB. KoHcTaHTa AMCCOIMAINH.

3akoH pazoasieHuss OcTBagbia.

Peakuinu noHHOT0 0OOMEHA MEXAY JIEKTPOIUTaMU (Ha MpUMEpe peakuuii o0pa3oBaHus ci1aboro
JIEKTPOJINTA, OCA/IKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HonHoe npousBeaeHue Bobl. BogopoaHblil 1 rHIpOKCHIIBHBIN OKA3aTENH.

I'mpponus coseit. TUIbl rUAPOIN3a COJICH.

KonnyecTBeHHbIE XapaKTEPUCTHKH MPOLIECCA THIPOIIN3A.

@DakTOopbI, BAMSIOIINE HA IPOLIECC THAPOIIU3A.

KoHTpoJibHbIe BOonpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
Hucnepcuocts. Knaccudukanum AUCIIEPCHBIX CUCTEM.
Kommonnneie pactBopsl. JInodunsHbIe U JTMOPOOHBIE KOJTOUIEL.
CrniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHLl.

[IpaBuno @asiuca — [leckona.

Y CTOWYNBOCTH KOJUTOUAHBIX crcTeM. CTaOMITN3aTOpPHI.
Koarymnsiuust muo@uiibHbIX U JTHO0GOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.

Koarynsauus KoJmouaHbIX paCTBOPOB 3JIEKTPOIUTAMMU.
[IpaBuno llyneue — Napau. Koarynupyromas crnocoOHOCTb.
Onrtuyeckre cBOMCTBAa KOJUIOMAHBIX PACTBOPOB.
DIIeKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE TOHSTHS TEOPUH OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

TUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKITHH (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIHHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»

DnexTpoxumudeckue cuctembl. Kimaccudukarus 3MeKTpOXUMUIECKIX TTPOIECCOB.
DIIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HA TPAHULIEC pa3esa «MEeTalll — paCTBOP».
I"anpBannveckuii anemMeHT Jlanuamsa — SIkoowu.

DIIEKTPOABMIKYIIAS CHJIA TATbBAHUYECKOTO 3JIEMEHTA.



12.
13.
14.
15.
16.
17.
18.
19.

N3MepeHne SIEKTPOIHBIX MOTEHUUAIOB. Psii  CTaHZAPTHBIX HJIEKTPOAHBIX IMOTEHIIMAJIOB.
CBoiicTBa METAJIIOB B COOTBETCTBUU C UX MOJIOKEHUEM B Py HAIPSHKCHUI.

VYpaBuenue HepHcra.

DJIEKTPOIN3 PacIuIaBOB U pacTBOPOoB. KaTomHble M aHOIHBIE TTPOLIECCHI.

OO0benuHeHHBIN 3akoH Dapanes. Beixoxa mo Toky.

Koppo3us metamnos. Knaccudukaiiys KOppO3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKass KOppo3usa. AHOJHOE OKHCICHHE METallla U KaTOJAHOE BOCCTAHOBJIICHUE
OKHUCJIUTEIA.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHOU KOPPO3UH.

CkopocTh KOppo3uH.

3anmra METaJJIOB OT KOPPO3HUH.

3alUTHBIE TOKPBITHUS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UHU METAJLIOB.

XHUMHUYECKHE NCTOYHUKH TOKa. |"allbBaHMYCCKHI1 DJICMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XuMHYecKre HCTOYHHUKH TOKA. TOIUIMBHBIC 3JIEMCHTHI.



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMe)KYTO‘-IHaSI arrecranus nMECT OCJIBIO OIpCACINTb CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHMUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 NPOOJEMHBIX CUTYallMi Ha OCHOBE CUCTEMHOTI'O II0JIX0/ia, BbIpa0aThIBaTh CTPATErHIO AEHCTBUI

YK-1.1: AHanuzupyeT npoOIeMHYIO Ilpumepnuvle npakmuueckue 3a0aHUA .
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekanus peakuuu CaO + 2 Cy) =
COCTABJIAIOLIME U CBA3U Mexky HUMH | = CaC; () + CO(p), AH; = 460 /I npu cTangapTHBIX ycaoBHAX. Paccunraiite Temneparypy Hadaina

peakiuu, ecmu  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

2. T'omorenHas peakuus nporekaeT no ypasHeHuto Hy ) + b oy = 2 HI. Hauanbnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 monb/n. Bo CKONIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

3. B 2 n pactBopa runpokcua kanbiums conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. PaccumTaiite crieayromue KoHmeHTpamuu noiaydusiierocs pacteopa: o(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Ompenenurte TPOAYKTHl pPEaKIWH B CICAYIOIMUX B3aUMOJCUCTBUAX. Hamummre wux B
MOJICKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. Hanmcare noHHBIE U MOJIEKYJISIpHbIE ypaBHEHUs peakuuid ruapoinsa coneit: KsPOs; Na SOy,
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HamucaTh SJEKTPOHHBIE YpPaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/II.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens meopemuueckux 6onpocos:

HCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUYHNBOM HH(POpMaIen u3
pa3HbIX HMCTOYHHMKOB, OIpeAeNnseT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYaIlUH, u
MPOEKTUPYET TPOLECChl MO  HUX

1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJINHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.

OHtponus. YpasHeHue bonbiimana. Bropoil u TpeTnii 3aKOHbI TEPMOIMHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumuyeckasi KuHeTuka. CKOpocTh XuMu4ecKkol peakuuu. CpenHsisi 1 HCTUHHAs CKOPOCTH

Sk wm
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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

yCTpaHEHHIO

PEaKIuu. Kunernueckas KpuBas.

7. CKOpOCTb peakliui U METObI €€ PeryIUpPOBAHMUSL.

8. Bnustaue remneparypsl Ha ckopocTh peakiuu. [Ipasmio Bant-I'ododa.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTalus.

11. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. Xumuueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOIO paBHOBECHS.

13. Cwmemenne xumudeckoro paBHosecus. [Tpunuun Jle [larense.

14. PactBopbl. CiocoObI BbIpa)keHUsI KOHLEHTPAaIlUK PacTBOPOB.

15. PacTBopbl 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pa36asnenus OcTBabaa.

16.  [uccoumanusi KUCIOT, OCHOBaHUH, coyieil. AM(pOTEpHBIEC HIEKTPOIHTEHI.

17. PactBopumocts. IlpousBeneHue pacTBOpuMOCTH. YcCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

18.  uccoumanus Boasl. lonHOe npousseneHue Bojasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

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

21. CtpoeHure KOITOUIHBIX YaCTHULl.

22. Koarynsius KoamouHbIX pacTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH.

24, DNEeKTpOXUMHUYECKHE CUCTEMbI. 3akoHbl Dapases. DIeKTPOJHBIM MOTEHLIHA.

25. ["anpBannveckuii anemeHT Jlanuans Skobu.

26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

217. DneKkTpoau3. AHOTHBIA U KAaTOJHBIN MPOIECChl MTPH AJIEKTPONIN3e pacTBOpoB. IIpumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buas! koppo3un. CriocoOb! 3aIIUThl METAIIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennute BO3MOKHOE HalpaBICHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
ec TerioBOM S(PdeKkT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaKHUTE: a)
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O1eHOYHEIE Cpe€acTBa

BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Bripa3uTe yepe3 KOHIEHTPALMU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CITU TEMIIEpaTypa MOCTOSHHA.

3. CkoJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCThIO 1,84 1/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3ok ruapoKcHaa MarHus mosydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
(bopmyTy €ero MUIEIUIBI.

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HApaBICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H)0.

7. llpuBeauTe CXEMBbI JJIEKTPOIHBIX IPOIECCOB W MOJEKYJSIPHBIC YPaBHEHHUS PEaKIUH,
MPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpeie; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Koppo3uu coctasuia 0,01 /4.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKInu, IPOUCXO e mpu snekTpoiu3e pactBopa CoSO4, Beraucnute
(akTHUECKOE KOJMYECTBO MeTalla, MojaydeHHOro Ha karozae mpu siektposmuze Co(NOs),, ecnu
AJIEKTPOJIM3 MPOBOJAWUIM B TedeHMH | 4. BbeIxoa meramna mo TOKy coctaBui 85%. Ykaxure
BO3MOYKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabarbiBaeT M copepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

Ilpumepnvie npakmuyuecKkue 3a0anus:
1. Onpenenuts, ¢ KAKUMUA M3 YKa3aHHBIX HU)KE BEIIECTB MOXET B3aMMOJICHCTBOBATH PacTBOP
TUAPOKCHUIA Kajaus: MoaoBogopoaHas kuciorta, xiopun meau (Il), okcun yrmeponma (1V), oxcun

CUCTEMHOTO u |ceunna (Il), ruapokcun amoMuHMs, THIPOKCHA aMMOHHUA. CocTaBbTe ypaBHEHMsS BO3MOXKHBIX
MEXIUCUUIUIMHAPHOTO  TOJIXOJIOB; | peaKkuii B MOJIEKYISPHONH U MOHHO-MOJEKYISIpHON hopMax.
CTPOUT  CLCHAPUU  pealu3aluu 2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJIEHHMsI okcuia xene3a FezO, yriepogom mpu
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CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u Temneparype 1100 K. Peaknus BoccranoBnenus Fe304: Fe3044) +4Cy
== 3FE(K) + 4CO(F)

3. Temneparypusiii kKodhduiueHT peakuuu paseH 2,5. Kak ©3MEHUTCS CKOPOCTh PEAKIUU: a) TIPH
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakuun FesOyy + Hypy = 3FeO) + HoO3anuiure BipakeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaKkiuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTE M CIUIABIAETCS €O Ienoubto. Yto
npencTaBisier coboit 3To coeaunenne? Hanummmre ypaBHEeHHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKoOJIbKO MUJUTWIHTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BbLAEHATCS Ipu mnpoxoxaeHun 48250 Ki
anekTpudecTBa uepe3 pactBop xsopuna Mapranina (11)? CocraBeTe cxemy 3J€KTposn3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoOBaTh B Cpelie CepHOn
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CoCcTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. [IpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHUECKOU peakInu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOYUYEHHBIX IaHHBIX C UCIIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tab6muna 1
Howmep O06beM, MIl Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S;0s, 10% | nosBnenus peaxiuu, 10%,
MOJIB/J 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
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[To nanHBIM TaOIHUIBI 1 TOCTPOUTH IrpadMK 3aBUCHMOCTH CKOPOCTH PEAKIUH OT KOHIICHTPAIUK
THOCY/b(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;0Os;, a Ha ocw opaMHAT —
CKOPOCTh PeaKIiu.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMU THOCYJIb(aTa HATpusl.




6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, IIOKa3aTe¢/JIn U KPUTEPUH
OICHUBAHUA:

[IpomexxyTouHast aTTecTanus MO AUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOUIMMUCS 3HAHUN, U IPAKTHUYECKUE
3aJJaHusl, BBISBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
JK3aMeHa.

DK3aMeH 10 ,HaHHOﬁ JUCHUIINIMHE IIPOBOIUTCS B YCTHOI>'I (bopMe II0 9K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUYCCKHUX BOIIPOCa WU OJHO ITPAKTHUYCCKOC
3aJaHHuC.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUHM YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaroIIMIiCS AEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS [IPH aHATUTHYECKUX OTepallusiX, IEPeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAaHAAPTHBIE CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHWH, yYMEHHUI, HaBBIKOB, OO0y4aroLIUiics
VCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU IPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro Marepuana, I0MyCKaeT CyleCTBeHHbIC OMMOKHU, HE MOXKET IMOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IOoKa3aTh 3HAHHs Ha
YpOBHE BOCIIPOU3BENEHUS U O0BsICHEHHS] HH(POPMAIIUU, HE MOXKET MOKa3aTh UHTEIUIEKTyalbHbIE
HABBIKU PEUICHHsS MPOCTHIX 3a]1ay.



