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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

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

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

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

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

be3omnacHOCTh )XU3HENEATEIHbHOCTH

JucniepcHble CUCTEMBI

du3nuecKue U XMMHUYECKUE METO/IbI 3aIIUTHI OKPY>KAIOIIEH CPEeIbI

Ou3nYeCcKue U XUMUYECKHE METOIbI KOHTPOJIS OKPY>KaIOIIEeH cpeibl

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHHILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

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

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Cnocoben mpumeHsTh 0a30Bble 3HAHHS B 00JacTU (PU3UKO-MAaTEMATHUECKUX M (WJIH)
€CTECTBCHHBIX HayK B chepe cBoel nmpodeccnoHaIbHON IesITeIbHOCTH,

OIIK-1.1 Criocoben WCII0JIH30BaTh 6a3oBbIC 3HAHUS B obnactu
bu3MKo-MaTeMaTUYECKUX U (UJIM) €CTECTBEHHBIX HAYK JJIsl pelIeHHs 3a/1a4
npoheCcCHOHAILHON NEITETLHOCTH

OIIK-1.2 Cnoco0eH mNpuUMEHSATh pa3iMyHble CHOCOOBI U NPUEMBI  PELEHUS
CTaHJapPTHBIX TPOPECCHOHANBHBIX 3a7ad HAa OCHOBE 0a30BBIX 3HAHUI B
00J1acTH (PU3HKO-MATEeMAaTHUYECKUX U €CTECTBEHHBIX HAYK

OIIK-2 CnocoGeH MpOBOAWTH HAay4YHBIE HCCIENOBAaHUS (PU3UYECKHX OOBEKTOB, CHCTEM U
IPOIIECCOB, 00PadaTHIBATh U IPEJCTABIATEL SKCISPUMEHTAJILHEIC JAHHBIE,

OIlK-2.1 Cnoco0eH miuaHUpOBaTh Hay4yHbIE HCCIEAOBAHUS (U3NYECKUX OOBEKTOB,
SIBJICHUH, CUCTEM M IIPOLIECCOB.

OIIK-2.2 Criocoben BBIMOJIHATh 3arIaHUPOBAaHHbIE 9KCIEPUMEHTAJIbHbIE
ucclieIoBaHus (PU3NIECKUX 00HEKTOB, SIBJICHUH, CHCTEM U IPOIECCOB

OIIK-2.3 CriocobeH cocTaBisiTh 00pabaThiBaTh ¥ aHATU3UPOBATH PE3YJIbTATHI

SKCIICPUMCHTAJIBHBIX U TECOPCTUICCKUX HCCHCHOB&HHﬁ, COCTaBJIATH OTYCTHI.




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas paboTa — 57 akaJl. 4acoB:
— ayauTopHas — 36 akaj. 4acos;

— BHeayIuTOpHas — 21 akaj. 4acos;

— camocTosTeapHas padoTta — 51 akas. yacos;

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

®dopma aTTecTalluy - 3a4ET C OLEHKOM

AynutopHas s
o | xomTakTHAs pabora E Q:i dopma TeKyIIero
Pasnen/ Tema § (B akaj. yacax) E > Bun § KOHTPOJIS Ko
N — : g O| CAMOCTOATENLHOM | YONEBACMOCTHH | oo
O 2 5 paboTs MPOMEKYTOTHON
Tex. | 7120 | mpaT. z 9 aTTecTaluu
3aH. 3aH. QO &
1.
- oopmIieHHE
oTyera o
1a00paTOpHOI
) gzgj’;{el;e 3amura OIK-1.1,
nabopatopHoi OIlK-1.2,
1.1 Xumuueckas TepMOTHHAMHUKA 4 2/11 8 SSEZ;EH;}:(;_ pabotsl. Jomamuee| OITK-2.1,
7 3aganne Ne 1. OIIK-2.2,
i TectupoBanue. OIlK-2.3
CaMOCTOSTENBHOE
M3y4eHne yueOHon
1 HAy49HOH
JUTEPaTypHL.
- oopmieHHE
oTyera o
71a00paTOpHOI
) ng;’;:l;e 3amura OITK-1.1,
nabopatopHoi OIlK-1.2,
1.2 Xumuueckast KHHETHKA 1 2 2 6 3:;)24:1/?:{;:;. pa6otsl. Tomamuee| OITK-2.1,
- 3aganne Ne 2. OIIK-2.2,
i TectupoBanue. OIlK-2.3
CaMOCTOSITEBHOE
M3y4eHre yueOHOH
Y Hay4HOU
JITEPATypPHIL.
- oopmnenue
oTyera o
J1a00paTOpHOI
] ﬁifﬁif;m 3ammra OINK-1.1,
nabopatopHoi OIlK-1.2,
JIOMAIITHETO
1.3 PacTBOpBI 6 6/21 10 sanamms Ne 3: pabotsl. Jomamnee| OIIK-2.1,
-7 3amanue Ne 3. OIIK-2.2,
i TectupoBanue. OIIK-2.3
CaMOCTOSTENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATYpPHI.




- oopmieHHE

oTdeTa o
nabopaTtopHoOn Samra OIlK-1.1,
pabore; . OIIK-1.2,
1.4 TucriepcHbIE CHCTEMBI 2 2 10 - nabopatopHoii OIIK-2.1,
paboTHI.
CaMOCTOﬂTeJ‘ILHOC\‘ Tectnposantie. OIIK-2.2,
u3yucHHe y4eOHOM OIlK-2.3
U Hay4HOH
JIATEPaTypHL.
- oopmieHHE
oT4eTa o
nabopatopHoOn
paGore; 3amura OIIK-1.1,
15 - petuenue nabopaTopHO OIlK-1.2,
OKHCIUTENBHO-BOCCTAHOBUTEIILHbIE 2 2/11 5 33;24132}1;:1 pabotel. lomammuee| OIIK-2.1,
MPOIIECCHI v 3aganne Ne 4, OIIK-2.2,
i TectupoBanue. OIIK-2.3
CaMOCTOSTENBHOE
U3ydcHHe y4eOHOMH
U Hay4HOH
JIATEPaTypHL.
- oopmIieHHE
oTyera o
1a00paTOpHOI
pabore; 3amura OIIK-1.1,
- petmierue nabopaTopHO OIIK-1.2,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 2 4/21 12 Saﬂzrsp?;}lﬁ.:(; pabotsl. lomamnuee| OIIK-2.1,
- 3aganne Ne 5. OIIK-2.2,
i TectupoBaHue. OIlK-2.3
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JIATEPaTypHL.
HWroro no pazneny 18 | 18/61 51
Hroro 3a cemectp 18 | 18/61 51 320
Htoro no aucuumiinae 18 | 18/611 51 3a4eT ¢ OLECHKOH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MEXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
[Ipencraieno B npuiioxkeHuu 1.



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

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.02.2022). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensiauk, H. JI. PactBopsr : paktukym / H. JI. Measuuk, D. P. Mymiuna, O. A. MuinypuHa,
Marnuroropckuii roc. texuudeckui yH-T uMm. I'. . HocoBa. - Maruuroropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

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

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

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

7. W3Bectuss BbICIIMX Yy4YeOHBIX 3aBeleHHH. XHUMHUA M XMMHYECKas TEXHOJOTHS:
Hay4YHO-TeXHHUYeCKuil xypHai — ISSN 0579-2991.



B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IMPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCLUIUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajbHOCTEH 1HeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
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3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIUA M XHMHYECKOE DPaBHOBECHE:
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MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM I1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIKXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2020. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaiueckast pa3padoTKa K CaMOCTOSATEIbHONW paboTe 1o
IUCLUUIUIMHE «XUMMsS» A7 OO0y4YarolMXcs IO BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
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9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTENbHbBIE PEAKIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHl: METOANYECKasi pa3paboTKa K CaMOCTOSITEHLHON padoTe Juisi 00y4aroOIUXCsl IO BCEM
HAlpaBJICHUSM IMOJATOTOBKM W cHenuaibHOCTSM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. Myminnaa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
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10. Mumypuna, O.A. DICKTPOXHMMHYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUAM
MOJI'OTOBKH U CIIEIMANTBHOCTSIM BeexX ¢Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnurtoropckuii roc. texuuueckuit yu-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

o6usneca-CtanaapTHBIN

Haumenosanue I10 Ne torosopa Cpoxk neiicTBUS JTULEH3UH
MS Of‘f_lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional
7Zip CcBOOOIHO OECCPOYHO
FAR Manager CBOOOTHO 0OeccpouHO
Kaspersky Endpoint

. J-162-21 oT
Security s 26.03.2021 26.03.2023

Hpodwccnona.nbnble 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMbBI

Hassanue xypca

CchIIKa

DnekTpoHHas 0a3a TEPUOJAMYSCKUX W3TaHHMA
East View Information Services, 00O

https://dlib.eastview.com/

HanmmonanpHas
WH()OPMAMOHHO-aHAIUTHYICCKAsT CHCTeMa —
Poccuiickuii MHAEKC HAYYHOI'O ITUTHUPOBAHUS

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

IlouckoBass cucrema AxageMus Google
(Google Scholar)

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

Wudopmannonnas cucrema - EnnHoe OKHO
J0CTyIa K HH(GOpMaMOHHBIM pecypcam

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

denepanbHOE TOCYIapCTBEHHOE OIOKETHOE
yUpeKIACHUE «DenepabHbIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickass T'ocymapcTBeHHass OuOnmoTeka.
Karaoru

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

OnexkTpoHHBle pecypcbl Oubmmoreku MITY
uM. I'.I1. HocoBa

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMTILITHHBI (MOLYJIs1)

MartepuanbHO-TeXHHUYECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

MartepuanbHO-TeXHHUYECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

Y4yeOHble ayaIUTOpPUM s NPOBEAEHUS 3aHATUH JeKIHOoHHoro tuma. OcHalleHue:
MynpTuMeanHbIE CPEICTBA XPaHEHUSL, IEpeaun U NPECTaBICHUs HHPOPMAaILIUH.

VYuyeOHble ayIuTOPUM JAJs  TNPOBENCHMUS  J1a0OpPATOPHBIX  3aHATUH, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALMNA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OCHalleHHe:
OO6opynoBaHue AJs BBIIOJHEHUS J1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakTuBsl, HarnsaHsie

MaTcpurabl: Ta6J'[I/IIIBI, CXEMBI, IINIaKaThI.

[Tomemenuss ans camocTosTeNbHOW paboThl oOyuaronmxcs. OcHamienue: IlepcoHanbHble
kommbeioTepsl ¢ makerom MS Office, Beixomom B HMHTEpHET M € JOCTYIIOM B JIICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemienus uig XpaHeHUs U MPOPUIAKTUYECKOTO OOCITYKHBaHUS y4eOHOro 000pYAOBAHHUS.
OcHamienue: Crennaxu, ceiidsl 1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa

71a60paTOpHOro 000PYIOBAHHUS.




IMPUJIOKEHUE 1

6. YueOHO-MeTOaUYECKOEe oOfeclieuyeHHe CaMOCTOATEJIbHOH PadoThI
00yUYaIoIINXCA

CamocrosiTesibHas paboTa obydaromuxcsa MoApasziesisieTcd Ha ayAUTOPHYI0, KOTopas
IIPOMCXOJUT KaK BO BpeMs JJaO0PAaTOPHBIX 3aHATHH, TaK U HA IJIAHOBBIX KOHCYJIBTAIIUAX, U HA
BHEAYy/IUTOPHYIO, IIPOUCXOJAIIYI0 BO BpeMsA IOATOTOBKU CTYJE€HTaMH OT4YeTOB IO
J1a00pATOPHBIM 3aHATUAM U BHITIOJTHEHUSA JOMAITHUX 33/JaHUH.

AynuTopHas caMoOCTosITesIbHAss paboTa OOyJalomUXcs IMIPeAIoaraeT IPOXOXKAeHUe
TECTUPOBAHUA [0 KAXJOMY paszesly AUCHUIUIMHBL. TecTsl BKIIOYAIOT TEOPETHYECKHE H
MPAKTUYECKHE 33aJaHHs, OTBETHI HA KOTOPbIE TPEOYIOT IITyOOKOr0 MOHUMAaHHS U3Y4E€HHOT'0 MaTepHraia.
TecTbl moOCTpOEHBI €AMHOOOPA3HO: K KaKJOMY BOIPOCY IpEUIaracTcs 4YeThlpe BapHaHTa OTBETOB,
Cpeau KOTOPBIX OJMH WJIM HECKOJIBKO MpaBMIbHBIX. OOpaboTKa pe3yabTaToB OCYIIECTBISIETCS MyTeM
COIIOCTABJICHUS MOJYYEHHBIX PE3YJIbTATOB C 3TAJOHHBIMU U MPOTEKAET O4eHb OBICTpO. MakcHMallbHOES
KOJIMYECTBO 0a/IOB B Kak0i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEr0 KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckasi TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I>x/Moib
0) H,+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HammcaHHBIX HIDKE PEAKIMHd OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHia azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

DOHrtanenus o0pa3zoBaHus okcuaa menu ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Hua peakmum  NiO ) + C (pagury = Ni @ + CO (. Onpeznenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIUY IIPU CTAaHAAPTHBIX YCIOBUAX U Ipu Temreparype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType
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 u3MeHseTcst SHTPONUS IPHU PA3TI0KEHUN KapOOHaTa KaJbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs I') HE 3HaI0
10. Mannas peakius: 2KClOs (tg) —2KCl (15)+30; (), AH<O MoxkeT caMonpon3BOIbHO IPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMUYECKash KHHETHKA: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3 aHHUS
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaia.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XUMHAYecKas TEpMOIMHAMHKA
0) TEpPMOXUMHS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJTHOCTBIO PaCXOAYeTCsl OJTHO U3 MCXOTHBIX BEIIECTB
0) U3MEHEHHUE KOJINYEeCTBA BEILIECTBA PEAareHTOB (MU MPOAYKTOB) PEAKLIMH B €IUHUILY BPEMEHH B
enuHuIEe 00BeMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKIIMK K MOMEHTY OKOHYAaHHUS PEaKLUU
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pPEeaKLIUi?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIHOHHOTO cocy/a
5. CocrosiHEe XMMHUYECKOTO PaBHOBECHS 0OPATUMBIX IPOIIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOH paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHue Juisi ckopocTtu peakuuu 4 NO ) + 6 HO =4 NH3 () +5 O, ()
a) V = k[NO]"[H,0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°
7. Kak 3anmmiercst BeIpakeHHE s KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?



a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D] / [A][B]
») Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro A (deKTa peakiuu?

a) 1 tE .
4
0)2 2
v
B) 3 7'y
’/ 1 3
— A\

v

XOJI PEaKINK

9. Yro MOXXHO CKa3aTh O pPEaKIMH, N300paKEHHOM Ha TUarpaMme K Borpocy 87

a) 9K30TepMHUUECKas peaKus

0) SHIOTEepMHUUECKAs PEeaKIUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAaeTCsl BIIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPU MOBBILICHUU JIaBICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCcHast KOHIIEHTpalUsl BOJopo/ia paBHa 1,2 Mouib/1. BerurcnuTe UCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/a.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3aJaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE M IIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, JIEBATOE U IECATOE — B

0,5 6anna.

Tect Nel

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

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

4. Ins momasnienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM
4) TIOBBICHTBH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyiIbdaTa KajlblUs U BOJBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTMCCOIMAIINKA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasHa 3,27-107° r/ 100r H,O. Omnpenenute MpoM3BeICHIE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31:10°°

7. MaccoBas 10J1sl paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BeliecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) xJopuI Kaublus

4) MaprasioBas KUCJIOTa
9. U3BeCcTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh IIEIOYHYIO WM KHCIYIO Cpeny.
[IpuuuHOii 3TOTO SIBNISAETCS ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Boswt ipu 25°C cocraBisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

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

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUJIHBIX CUCTEM

1) wmenbe 1 HM

2)  o6ombme 100 M

3) ot 1 ummo 100 uM
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
TIOJIOKUTEIBHBIH 3aps?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJIEKYJT
3. Jlmst KaKoro 3IIEKTPOJIMTA TOPOT KOAryJIsiiiuy KOJUTOHU/A C MOJIOKHUTENBHO 3apsHKEeHHOW YacTHIICH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xmopua Kanus

2) cynbdar Kanus

3) oprodocdar xamus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOH DIICKTPOJIMT MTPAET POJIb HOHHOTO CTadMIn3aTopa’?

1)  xuopun xene3a (111)

2) Boja

3) TUAPOKCHU] KaJus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nurtpara cBunna (II) ¢ 10 mun 0,02H cynbdara xamus
oOpasyercsi 30ib cynab(dara cBuHma (ll). K kakomy smexTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (ha3bl MpH MeKTpoan3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS



2) K Karomy

3) kaHomy
6. B nBe k0061 HamuTO 1Mo 50 MIT 30715 TUAPOKCHIA Kele3a. J[s Toro 4ToObl BBI3BaTh KOATYIISIUIO
3011 ToTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopunaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. BeraucauTe mopor KoaryJsiui Kaxaoro dJIEKTPOJIUTA.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IMpOoLECChI»: IMEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJla WM UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTpHULATEIIBbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponoplinoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHBIC HEMETAJLIBI
3)  DyIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIICHUSI KUCIIOPO/Ia a) B BOZE M 0) B IIEPOKCHJIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOH cpesie, BOCCTaHaBINBAETCA 1O ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ GHUIMEHTOB B PeaKIiy, TPUBEICHHON B Bonpoce 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

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCs B 1 68..]'[.]'[; TPETHEC U YCTBCPTOC 3aJaHUSI— B 1,5 68..]'[]'[3; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra

2) Menneneesa-Kianeiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranbBanmdeckoro sjiementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBHUSX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoayKThl 00pa3yroTcs Ha KaToje IPH JIEKTPOJIN3e pacTBopa HUTpara cepedpa?

1) BOJOPOT

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
4, VYkaxure cymmy K03QGUIIMEHTOB B YpaBHEHUH 3JICKTpoJIu3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakass W3 TPUBEICHHBIX  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIUil  MPOTEKaeT
CaMOIIPOU3BOJIHHO B MPSIMOM HAIpaBICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbrumicinre Maccy IMHKA, IOJY4EHHOTO IIPH 3JIEKTposin3e Cyibdara IHHKA, KOTOPBIA
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10*

2) 0,05

3) 0,013

4) 6,7-107
7. [TpuBenuTe CcXeMbl DJJICKTPOJHBIX TMPOIIECCOB M MOJICKYJISIPHOE YpPaBHCHHE pPEaKIIHH,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOkucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3) 4
4) 8

BueaynuTopHas camoctosTesqbHas paboTa 0OOy4YarOIIUXCSA OCYIICCTBISICTCS B BHIE
W3yUYEHHs JUTEPATyphl MO COOTBETCTBYIONIEMY pa3lielly ¢ MpopabOTKOW Marepuaia; opopMIICHHUS
OTYETOB 110 JJAOOPaTOPHBIM pabOTaM U BBHIIOJIHEHUS JOMAIIHUX 3aaHUH.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi VIS BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

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

B ngomarHem 3amaHuu 1o TeMe « XuMudeckas TepMOJIMHAMUKAy: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amauya Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WM TIOTJIOUIAETCS JHEPrusi B XOJ€ peakuuu; 0) MPUYMHY HAWJACHHOTO H3MEHEHHUS HHTPOIIHUU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moIb3ysCh
CTaHJAPTHBIMU TEIUIOTaMHU OOpa30BaHUs pearupyronmx BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO (+ H2 Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H>0O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomamnee 3aganue No 2
mo TeMe «XMMHYeCKAsd KHHETUKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYINAET B peakiuio 3a 20MUH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO MIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peakiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cuctemsl: CO ) + HoO y = CO2 (y + Hj () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIlUKA PEareHTOB KOHCTAaHThl PAaBHOBECHS CIEAYIOIINX PEaKIIHA:

Nz(r) +3 Hz(r) =2 NH3(1-), AH = -92,2 KI[)K;
COZ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HZO(F) =CO, @ T Hz(r), AH =-41,1 x]JIx.

VkaxuTe HanmpaBiIeHUE CMEIIEHUS XUMHUECKOTO PABHOBECHS ATUX PEAKIIUA: a) TIPHU TTOHIKECHUH
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum mo Tteme «PacTBOphI»: mepBas, BTOpas, TPETbsl M MsATasl 3a7adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakoMm oObeme Boabl ciieayer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xsopuaa

onosa (Il) c mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JBa MOJICKY/ISIPHBIX YPABHEHHS PEAKIU K CIICIYIOIIUM HOHHBIM:

Ba® + CrO — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H"—Zn*" +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

Jlomaiuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aya
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 Oai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B ypaBHEHHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HGpBOI?'I peakunun npu CTaHAapTHBIX YCI10BUSAX, HCIIOJIb3Ys 3HAYCHUA
OKHCJINUTCIbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIUAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

H[AUCl] + H,0, + NaOH — Au +NaCl +0;, + H,0

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocrtaBbTe YpaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKulxlf/'Ii

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —



3amaga Ne3
Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysich TabmuIEed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHYCCKHE CHCTEMBI»: IIEpBast 3a/1auya OLIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloliel peakiuy, MPOTEKalomeld mpu padoTe TaJbBaHHYECKOTO 3JIEMEHTa
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJUIa B KATOJAHOM pacTBope, mpu KoTopoii D/]C ranbBaHUYECKOTo 3J1€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHoja MPU KOPPO3UHU B KUCTOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METAJJIA TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYecKas TEPMOANHAMHUKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Temnora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (GYHKLIUSA COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM 3(dekT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GYHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE



KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KnHetuka. CKOpoCTh XMMUYECKOM peakluu U METO/bI €€ PEryJINPOBAHMSL.
Bnusinue KOHIIEHTpaIKi Ha CKOPOCTh XUMUYECKOM peakIuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — F'oddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas JuarpaMmma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutnueckue CHCTEMBL.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKINH.

0. T'OoMOreHHBII U TeTepOTreHHbIN KaTajus3.

1. KonebarenbHbIe peaKIiuu.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie M1 HEOOpPATUMBIE PEAKLINH.

13. KoHcTraHTa XMUMUYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BnwusHHe KOHLEHTpPALIMH, TaBICHUS U TEMIIEPaTyphI.

16. ®da3oBbie paBHOBECHSI.

17. ®da3oBble 1UarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOoNoGORWNE

KounTtpouabHbie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJsS, MOJISIpHAs
KOHIIEHTpALKs1, MOJISIPHAs KOHLIEHTPALIUS SKBUBAJICHTA, MOJIbHAS J10JIS, TUTP).

3. KommuraruBHbIe CBOKCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKH U KPUOCKOIIUYECKUI).

5. Ocmoc. OcMmoTuyeckoe napienue. Cxema ocMOMeETpa.

6. KuciorHo-oCHOBHbBIE B3aUMO/ICHCTBHUS BEIIECTB.

7. HVoHHas Teopus KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIC MOHATUS U TOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CITA0BIC JIEKTPOJIUTHI.

10. duccoumanus cnadbix snekTponnToB. KoHcTanTa Aucconnaum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeneHHE BOAbL. Bo1opoaHbBIN U THAPOKCUIBHBIN OKa3aTEINH.

15. Tunponus coneil. Tunsl ruapoan3a coye.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUAIOIINE HA MIPOLIECC THAPOIIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.

HucnepcHocth. Kimaccudukanum 1ucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MosTy4eHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUTHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CcTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTOPHhI.

NogakrowhE
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Koarymnsmust mnoduibHbIX 1 TH0(POOHBIX KOJIJIOUIOB.
CenuMeHTAIHS KOJUTOUIOB.

Koarynsiust KOJUTOHTHBIX PACTBOPOB JICKTPOIUTAMHU.
[Tpasuiio [lyneie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyecKre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DIEKTPUYECKHE CBOMCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITHI.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oKUCIUTENIN 1 BOCCTAHOBUTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTENBHBIX PEaKIUi (TIPUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIN IIOTCHITHAL.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DJIeKTPOXUMHUYECKUE CUCTEMbD)

DIIeKTPOXUMUYECKUE cucTeMbl. Kimaccuukanus 3IeKTPOXUMHUYECKHX TTPOIIECCOB.
DIIEKTPOXUMHUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE Pa3/iesa «MEeTaul — pacTBOPY.
INanpBaHM4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne »SIaeKTpPOIHBIX NOTEHIUAIOB. Psj cTaHgapTHBIX 3JIEKTPOJHBIX IMOTEHIUMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpSDKGHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8.  OObenuneHHsbli 3akoH Papazaes. Beixon no Toky.

9.  Kopposus meraios. Kiaccudukanust KOppO3HOHHBIX IPOIIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTEJI.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpejie B aTMOC(EPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['aTbBaHMUYECKUIT S11€MEHT.

18. XumHUYecKne HCTOUHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumunueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO ONpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyembie pe3yJbTaTbl O00Yy4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl NPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

OIIK-1: CnocoGen npuMeHsTh 6a30BbIe 3HAHHS B

ACATCIIBHOCTH

o0acTu GU3UKO-MaTEMATHUECKUX U (MITH) €CTECTBEHHBIX HAYK B cepe CBOeH MpodhecCHoHaIbHOM

OIIK-1.1

CriocobeH uCmonb30BaTh 0a30BBIE
3HAHUA B obractu
(bu3KO-MaTEMaTUYECKUX U (WIIN)
€CTECTBEHHBIX HAyK IS pPELICHUS

3aaa4d

po¢eCcCuOHANTBHOM

ACATCIIbHOCTH

Ilepeuenv meopemuueckux 60npocos:
1. OCHOBBI XMMHUYECKOW TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKUE MapaMeTphbl
CHCTEMbl, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

2. DHepreTuka XMMHUYECKHUX IPOIIECCOB.

3. OHranbnus. 3akoH ['ecca u cieacTBUSA U3 HETO.

4. Outponus. YpaBHeHue bonbliMana. BTopoii u TpeTuit 3ak0HbI TEPMOJMHAMUKH.

5. Oneprust ['m06ca. HanpapiieHUs: XUMHUECKUX MPOLIECCOB.

6. Xumunyeckasi kuHeTuka. CKopocTh XuMudeckoi peakuuu. CpeHss U UCTUHHASL CKOPOCTH
peakuuu. Kunernueckast Kpusas.

1. CKopocThb peakii U METO/Ibl €€ PEryJIUpOBaHUS.

8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

9. DHeprus akTUBalMU. AKTHUBUPOBAHHBII KOMILIEKC. Y paBHEHHE AppeHuyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOT€HHBIN KaTalu3.

11. KaranmsaTopbl 1 KaTalIuTHYECKUE CUCTEMBIL. [ €TepOreHHBIN KaTanus.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmenienne xumudeckoro paHosecus. [Ipunnun Jle [llarense.

14.  PactBOopbl. CIOCOOBI BBIpR)XKEHUSI KOHLIEHTPAIIMHA PACTBOPOB.

15. PactBopb! 21ekTponauToB. CTENeHb U KOHCTAHTA ANEKTPOIIUTUYECKON JUCCOLUAINH. 3aKOH
pa36asnenust OcTBanbAaA.

16. Jucconumanus KucioT, OCHOBaHUM, cosieli. AMQOTEpHbIE 3JIEKTPOIUTHI.

17.  PactBopumocTs. IIpousBenenue pacTBOpuMOCTH. YcCiioBHEe 00pa30BaHUS M PACTBOPEHUS
OCaJKOB.

18.  HMuccoumarus Boasl. loHHOE npou3BeneHue Bojabl. pH.

19. I'maponus coneit. CTeneHs 1 KOHCTaHTa THAPOIIN3A.

20.  Jucnepcuble cuctembl. Knaccudukanus. Jinopunbabie u 1modoOHbIe KOIIOUIBI.

21. CrtpoeHne KOJJIOUIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUJHBIX PAaCTBOPOB.

23. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB. Knaccudukanus




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
24. DIIEKTPOXUMHUYECKUE CUCTEMBI. 3aKOHbI Dapajies. DIEKTPOIHbIN MOTEHIIHAL.
25. lanpBannyeckuii 3aemMeHT Januans SIkoou.
26. DIEKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpoau3a.
217. DneKkTponn3. AHOJHBINA U KaTOAHBINA MPOIIECCHI ITPH JIEKTPOIH3e pacTBOpoB. [IpuMenenue
ANEKTPOJIN3A.
28. Kopposus. Buasr koppo3uu. CriocoOb! 3alIU Tl METAJUIOB OT KOPPO3HUHU.
Ilpakmuueckue 3a0anus::

1. HauanpHble KOHIIEHTpALUK UCXOAHBIX BemecTB B peakuuu: 2 SO, ) + Oy () = 2 SO;3
obutH paBHbl 1,8 Moab/n SO, u 2,4 monb/n O,. Bo cKOJIBKO pa3 MBMEHUTCS CKOPOCTh PEAKIUU K
MOMEHTY, koraa npopearupyet 0,8 monn/n SO,?

2. Cynbdar amomunus maccoit 36,4 r pactBopuwin B 100 r Boasl. [110THOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccunTaiite: ®(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

3. Kakue w3 cienyromux coseit moasepratorcst ruaponusy: NapSiOsz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJICKYJSIPHBIE YPAaBHEHHS THAPOJIM3a COOTBETCTBYIOHIUX coiiedd. Kakoe
3HayeHue pH (< unu> 7) UMeoT pacTBOPHI 3TUX COJEi?

4. 301k TUIPOKCHU/IA MarHuUs mosrydeH nytem cmenmuBanus 0,02 11 0,011, pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Onpeznenure 3aps] 4acTUI[ MOJYYEHHOTO 3011 M HalUIIUTE
(hopMyIly ero MHUIIEIUTHI.

5. CocTaBbTe AJIEKTPOHHO-MOHHBIE YPaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHO HHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE PEaKIMH, MPOUCXOoAnlel mpu snekTponuze pactBopa CoSOy
Brruucnure ¢akTrueckoe KOJIMYECTBO MeETalia, IMOJTYyYEHHOTO Ha KaToJle TPHU AJIEKTPOIIU3E
Co(NO3),, eciu 37eKTPOIHA3 MPOBOIUIN B TeueHnH | 4. Beixoa mMeTtamia mo Toky coctaBui 85%.
VYkaxuTe BO3MOXKHBIC TPUYHHBI YMEHBIIICHHUS BBIX0/Ia METaJIJIa TT0 CPABHEHHUIO C PACUCTHBIM.

OIIK-1.2

CriocoOeH TPUMEHSTh pa3IudHbIe
CcrocoObl W TPUEMBI  PELICHUS
CTaHJApPTHBIX MPO(HeCcCHOHATBHBIX
3a1a4y Ha OCHOBE 0a30BBIX 3HAHUI B
ob0nactu GU3NKO-MaTEMATHUECKUX U

Ilpakmuueckue 3a0anus:

1. B 2 n pactBOpa ruapokcuaa kanbius conepxutcs 478,8 r Ca(OH),. IlnotHOoCTs pacTBOpa
1,14 r/mi1. Paccuutaiite: ®(Ca(OH),); Cym; Coxs Cny N(Ca(OH),) 1 N (H20); T.

2. C y4eToM TEOpHUH DJICKTPOJUTUYCCKOW JHUCCOIMANNN, 3aKOHYUTE YPABHCHHS PEaKIIH,
HaMucaB UX B MOJIEKYJISIPHON ¥ HOHHOU (hopMax:




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

CCTCCTBCHHBIX HAYK

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

3. Hanmncatb noHHBIE U MOJICKYJISIpHBIC ypaBHEHUS peakiuii ruapoiusa coyeid: KsPOy; NaxSOy;
ZnC|2.

4. CocTaBbTe ypaBHEHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIHM:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

5. Hammcarb 57€KTpOHHBIE ypaBHEHHUS JJIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CyMMapHOMN
TOKOOOpasyromiend peakiuu, BeraucinTh J/[C rajipbBaHUYECKOTrO 3JIEMEHTA, €CJIM KOHIICHTPALUU
HOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJTB/JI, [Au3+]=0,1 MOJIB/J1.

OIIK-2: CnocobeH NpOBOAUTL Hay4yHBbIE HCCIEAOBAaHUSA (U3UYECKUX OOBEKTOB,

OKCIICPUMCHTAJIbHBIC JaHHBIC

CUCTEM M TMPOIECCOB, 00padaTbiBaTh W TNPEJCTABIATH

OIlK-2.1 CnocoOen muaHupoBaTh HayuHble | Illepeuens meopemuueckux 60npocos
UCCIIEI0BaHMS ¢dusnueckux | 1. OCHOBHBIE METO/1bl XUMUYECKOT'O aHaJIM3a.
OOBEKTOB, SIBJICHWH, CHCTEM W |2. OcHoBHbIE TPUOOPEI U 000PYIOBAHUE JIJISI XUMUYECKOTO aHAIN3a BEIIECTB.
IPOIIECCOB 3. Metoauku nmpoBeaeHus onbIToB. [IpaBuia TeXHUKHU O€30MAaCHOCTH.
Ilpakmuueckue 3a0anusn
1. dns peakumu CHy y + CO2 (=2 CO ) + 2 H () onpenenure BO3MOKHOE HAlIPABJIEHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAKIMM IMpU CTAaHJIAPTHBIX YCIOBUSAX M mpu Temmepatype T
=927°C, eciu TemIOBOIT 3¢ deKT peakuu 10 3alaHHON TeMIIepaTypbl HE U3MEHUTCS. Y KaKUTE: a)
BBIJICJISIETCSl UJIM TIOTJIOIIAETCS HEPIUsl B XOJ€ peakuuu; 0) NpUUMHY HalJEHHOrO0 M3MEHEHUs
sHTpomnuu. PaccunTaiite Temneparypy Hadana peakiyu.
2. Onpenenute HaIpaBJI€HUE CaMOIPOU3BOIBHOIO MPOTEKAHUS PEAKIIMU IPU CTAHAAPTHBIX
YCIOBUAX M pacCUMTalTe  AJIEKTPOABIDKYLIYIO  CHIY M,  MCIOJB3YySl  3HA4YEHUS
OKVCIIUTEILHO-BOCCTAHOBUTENIBHBIX oTeHmainos HJ + HiPO, — J, + H3PO3; + H)O0.
3. IlpuBenure cxeMmbl SJEKTPOJHBIX MPOIECCOB M MOJIEKYISApHBbIE YpaBHEHUS pEaKIHid,
MPOTEKAIOIINX MPH IEKTPOXUMUIECKOH Kopposuu raibBaHonapsl  Co/Ni: a) B kucioii cpene; 0)
BO BIIQXKHOM Bo3ayxe. Onpenenure yObUlb MacChl aHOJIA IIPH KOPPO3UHU B KHCIIoN cpene 3a 20 MuH,
€CJIH CKOPOCTh Kopposuu coctapmia 0,01 r/4.
OIIK-2.2 Cniocoben BBITIOJIHATD Ilpakmuueckue 3a0anusn

HpOBCCTI/I AHAJIN3 BJIMAHNA KOHIOCHTPAIIUH Ha CKOPOCTb XUMHYECKOMN pCaKkinu




Kon Nuaukatop 1oCTHXREHUS
O1neHOYHBIC CPEACTBA
WHJUKaTOpa KOMIIETEHITNH
3arIaHuPOBAHHBIE Na;S;03 + HpSO4 = S + SO, + NaSO4 + HyO mo axcnepuMeHTanbHBIM JTaHHBIM. [IpoBecTr
DKCHEPUMEHTAIIBHBIE UCCIIEIOBAHUSL 06pa60TKy IIOJIYUEHHBIX JAaHHBIX C HCIIOJIB30BAHHUEM COBPEMCHHBIX I/IH(bOpMaHI/IOHHI)IX
(bH3MUECKUX OOBEKTOB, ABJICHHI, TEXHOJIOTHH. Pe3ybTarsl ONTOB MPEJACTaBUTH B BUAC TAOIUIHI 1.
CHCTEM U TIPOIIECCOB Tabmaua 1
Howmep O6beM, Ml Konuenrpanus Bpewms CkopocTb
onbiTa | NapS,03 H,O H,SO4 Na,S;03, 10? | mosBienus peaxiuu, 10,
MOJTB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
I[To pganHbIM  Tabmunbl 1 mocTpouTh rpaduK 3aBHCHMOCTH CKOPOCTH PEAaKIUU OT
KOHIICHTPAIUU THOCYIb(aTa HATPHsI, OTIOKUB Ha ocH abciucc koHmneHTpanuio Na,S;03, a Ha ocn
OpJMHAT — CKOPOCTh PEAKIIUU.
Cnenatb BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUH THOCYJIb(haTa HaTPusl.
OIlK-2.3 CnocobeH COCTaBJIATh Ilpaxmuueckue 3a0anus
00pabaThiBaTh M  AHAIM3HPOBATH 1. Onpenenute TepMOAMHAMUYECKYIO BO3MOXKHOCTB poTekanus peakuuu CaOg) + 2 Cyq) =

pe3yJbTaThl SKCIIEPUMEHTAIBHBIX U
TEOPETUUECKNX HCCIIEIOBAHMI,

COCTaBJIATH OTUYCTHI

= CaCy ) + CO(r), AH; = 460 kx/Ix mpu cTaHmapTHBIX yCIOBHAX. PaccunTaiiTe TeMneparypy Hadana
peakuuu, ecnu S(Ca0)=38 JLx/Monb-K; S(C)=6 x/monb-K; S(CaCy)= 70 Jx/monb-K;
S(CO)=197 Ix/moms-K.

2. T'omorenHas peakuusi nporekaeT no ypasHeHuto H; ¢ + Iy y = 2 HIy. Hauanpnas
KOHIEeHTpauus Bogopoaa 2,1 mons/n, nona 1,5 mons/n1. Bo ckonbko pa3 M3MEHHMTCS CKOPOCTh
peakuuu, korga npopearupyer 30% Bogopona?

3. Beipa3uTe yepe3 KOHIICHTpAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOMINX PEaKIHi
Nory + 3 Hoy = 2 NHjy, AH = -92,2 x[Ix. YKaxuTe HampaBlieHHE CMEIIEHHsS XMMHUYECKOIro
PaBHOBECHSI ATHX PEAKIUI: a) TIPH MMOHWKCHUH TEMITePaTyphl, €CIIN JIaBJICHUE TIOCTOSIHHO; 0) TpH
TIOBBIIIICHUH JIABIICHUS, €CIIM TeMIIepaTypa MOCTOSHHA.




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

CKOJBKO MHJUTMIHMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTBIO 1,84 r/mi
notpedyercst Ay npurorosienus 2 i1 0,25M pactBopa?
4. HanucaTh 3J€KTPOHHBIE YpPaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHWE CYMMapHOU
TOKOOOpa3yroleil peakiuu, BerYucauTh DJ{C rajbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
1oHOB MetauioB pasusr: [AI**]=0,001 monb/1, [Co**]=0,1 Mous/m.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArONIMIICSI JEMOHCTPHPYET MOPOTOBBIA YPOBEHHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00y4aroIIMiics HE MOXKET IIOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEeHUST MHPOPMAIH, HE MOKET NOKa3aTh MHTEIUICKTYalbHbIE HABBIKU PEIICHHS MPOCTHIX
3azad.



