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Pabouas nporpamma coctaBiena Ha ocioBe @I'OC BO - GakaiiaBpuaT 10 HarpaBJIEHUIO
noaroroBku 13.03.01 Teruosnepretnka u TeroTexHuka (npukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PaGouas nporpamma paccMoTpena u oqo0peHa Ha 3aceianuu kadeapbr XumMuu
23.01.2023, npotokos Ne 5

3aB. kadenpoi H.JI. Mensauk

Pabouas nporpamma oro6pena meroandeckoit komuccueit UEuC
30.01.2023 r. mpotokos Ne 5
IIpencenarens o N.10. Me3un

CornacoBaHo: P

3aB. kadepoit TenmoTeXHHYECKHX 1 3HepreTmecW /
/ E.I'. Hemmopenko
v

PaGouas nporpamma cocraBieHa: ﬁ‘%

JOUEHT Kadeapsl XUMHH, KaH. TEXH. HAYK j/ 3.P. Mymnnuna
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Penenzenr:

JoueHT Kadeapsl OU3MKH, KaHI. XUM. HAyK T ozar<— B.A. Jlo3opos
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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u o100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl XUMHH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




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

Juctummaa XuMus BXOJAUT B 00s3aTENbHYIO 9acTh y4eOHOTO MIaHa 00pa3oBaTenbHOM
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

DHepreTUKa U SKOJIOTUS

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroIUiics 10JIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-3 CnocoOeH MpUMEHATh COOTBETCTBYIOIIMN (H3MKO-MAaTEeMaTHUECKUH ammapar, METOJIbI
aHaIM3a M MOJCIMPOBAHMS, TEOPETUYECKOTO M HKCIEPUMEHTAIBHOTO HWCCIEAOBAHUS IPH
penIeHu NpodeCCHOHANBHBIX 33/1a4

OIIK-3..1 Hcnons3yeT MeTOApl aHaau3a W MOJCIMPOBAHMS IIPU  pPELUEHUU
npoecCHOHATBHBIX  33/a4, MOACIMPOBAHMUM M NPOECKTHPOBAHUU
HHEPrOCUCTEM

OIIK-3..2 Cnoco0eH TOpUMEHATh COOTBETCTBYIOIIMHM  (PU3MKO-MATEMaTHUYECKHUIl
anmapar INpUd TEOPETHYECKOM WU DKCIIEPUMEHTAIBLHOM HCCIECIOBAHUN B
PELICHUH 33/1a4 DHEPrOCcOepeKEHUs




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabota — 73,9 akaj. 4yacos:
— ayauTopHas — 72 aKaj. 4acoB;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenpHas padora — 34,1 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
o KOHTaKTHas pabora E z dopma TeKyIIero
=
B aKaJl. 4acax 3] Bun KOHTPOJISt
Paznen/ Tema 3 (B axaz. acax) £ B y p Kon
g & ©| caMoCTOSATEeNbHOM | ycrmeBaeMOCTH U
JUCIIUILIAHB S [ . | KoMneTeHuun
@) 2 5 padoThI TIPOMEKYTOYHOM
nmab. | mpakr. | 5 Q8 ATTeCTAlNH
Jlek. 23 i
3aH. 3aH. | QO &
1.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
abore;
p ’ 3ammuTa
- peleHue .
OMALIIHero nabopaTtopHOn
1.1 Xummdeckas TepMOINHAMHUKA 6 6/41 6 3amanms Ne 1; paGoTEL OIK-3.1,
oo JomamiHee OIIK-3.2
3aganue Ne 1.
CaMOCTOSITENBHOE
—— TectupoBanue.
y4aeOHOI 1
Hay4HOM
JIUTEPATYPHI.
- opopmIIeHHE
oTYeTa 10
nabopaTopHO
abore;
p ’ 3amura
- betienne J1a00paTOPHOM
JIOMALIHETO 560“51 OIIK-3.1,
1.2 XuMnueckass KHHETHUKA 2 6 6/21 6 3aganus Ne 2; P ) OIIK-3.2
Homaninee
3amadue Ne 1.
CaMOCTOSITENBHOE
S——— TecrupoBanue.
y4aeOHOI 1
Hay4HOM
JIUTEPATYPHI.
- opopmIiIeHHE
oT4eTa 10
nabopaTtopHoOi
abore;
p ’ 3amura
- peLICHHC J1abopaTopHOI
JIOMALIHETO :60T£ OIIK-3.1,
1.3 PacTBOpBI 8 8/41 6 3amanns Ne 3; P ’ OIIK-3.2
JomarrHee
3amanne Ne 3.
CaMOCTOSITENBHOE
— TectupoBanue.
yueOHOU W
Hay4HOU
JIUTEPATYPHI.




- oopmIiieHHE

)4

oTyera o
nabopaTtopHoi
pabore; 3ammura OIK-3.1
1.4 JTucnepcHbIe CHCTEMBI 4 4211 6 i Aaboparoproii OIIK-3.2
CaMOCTOSITENIbHOE paboThl.
U3y4YCHUE TecTupoBaHue.
yueOHOl U
Hay4YHOU
JUTEPaTypHL.
- ohopmieHHE
oTyera o
nabopaTopHO’
pagore; 3amura
- pettierue nabopatopHoOn
15 JIOMAIIHETO AGOTEL OIIK-3.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 4 41 3agaHus Ne 4; P ) OIIK-3.2
Homaninee
MPOLIECCHI -
3amanue Ne 4.
CaMOCTOATEIbHOE
Tectuposanue.
n3ydeHue
yuebHO u
HayJHOU
JIUTEPaTyphI.
- oopmiieHne
oTyera o
nabopaTopHOi
padore; 3ammura
- petueriie nabopaTtopHOn
JIOMAILHETO AGOTEL OIIK-3.1,
1.6 DIEKTPOXUMHYECKHE CHCTEMBI 8 | 82,41 6 3amanus Ne 5; P ) OIIK-3.2
) JomarHee
3aganue Ne 5.
CaMOCTOSTENIBHOE
TectupoBanue.
n3ydeHue
yueOHOH H
HayJHOU
JIUTEPaTyphI.
HWroro no pazneny 36 [36/14,41 34,1
Hroro 3a cemectp 36 (36/14,41 34,1 3a4ET
Hroro no aucnumnnuae 36 36/14,4 34,1 3a4eT




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 JIOTMKE, 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
UCIOJIb30BAaHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IMO3BOJISET
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,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA 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 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

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

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

0) lonoTHUTEILHAS JIUTEepaTypa:

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

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

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

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



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

Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» Uisi 00ydaroUuuxcs BCEeX HalpaBICHUN
NOJrOTOBKM W  CHeUWajbHOCTEH 1HeBHOW (opmbl  oOyuenus / O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
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MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBEIM paboTaM o
JTUCHUILTUHE «XUMHUSD» I 00Y4aroIIMXCsl BCEX HAMpPaBICHUH MOATOTOBKH M CIIEUATbHOCTEH
Bcex Gopm ob0yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
JUCHMIUIMHE «XHUMHS» Jid  O0O0YyYaloIIMXCS IO BCEM HANpaBICHUSIM IOJATOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
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Tekcr : HemocpeACTBEHHBIM.
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Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

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

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



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULEH3UU
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
FAR Manager [cB0oGomHO 0OECCPOUHO
7Zip CcBOOOTHO 0eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DneKkTpoHHBbIE pecypchl Oubmmorexkn MITY
uMm. ['.11. HocoBa
Poccuiickas T'ocymapcTBeHHass OubnmoTeka.
Karanoru
@denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxnenne  «®enepanpubiii  mucruryr|URL: http://wwwi . fips.ru/
MTPOMBIIIIICHHON COOCTBEHHOCTH
Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTYIIa K FHPOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axkagemus Google
(Google Scholar)
HanuonansHas
undopmanuronno-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
DnexTpoHHas 0a3a MEPHOAMYCCKUX H3JIaHUI
East View Information Services, OOO

9 MarepHaJIbHO-TeXHHYECKOE o0ecnedyeHne TN CIUIINHBI (MOTYJIs)

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

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

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

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

https://dlib.eastview.com/

MarepuanbHO-TeXHUYECKOe 00ecTiedeHIe TUCIIUIUINHBI BKIIFOYAeT:

Y4eOHble ayauTOpHM JJIS  TPOBEACHUS 3aHATUH JeKIHOHHOro Tuma. OcHamieHune:
MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, ITEpeIauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHblE aymuTOPHH IS TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUM, TEKYIEro KOHTPOJS M MPOMEXYTOUHOHM aTrectanuu. OCHalleHHE:
Oo6opynoBanue a5l BBIOJHEHHS 1a00PATOPHBIX paboT, XMMUYECKas MoCyia, peakTHBbl, Harmsgasie
MaTepHalbl: TAOJIUIbI, CXEMBbI, TIAKAThI.

[Tomemmenust st caMmocTosTeNbHOM paboThl oOydaromnuxcs. OcHarenue: [lepcoHanbHbIC
koMmmbioTepsl ¢ makeroM MS Office, Boixomom B VHTepHET W € JOCTYIIOM B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[ToMemienust A XpaHeHUs: U NPOPUIAKTHIECKOTO 0OCITYKUBaHUS Yy4eOHOTO 00OpYyIOBaHUS.
Ocnamenue: Cremnaxu, cei(bl 1Ji1 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI 111 peMOHTa
1a0opaTOpHOTO 000PYJOBAHUS.


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/
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6. YueOHO-MeTOIMYECKOE 00ecneyeHre CaMOCTOsITeJIbHO padoThl 00yJaommxcest

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOMCXOJUT KaK BO BpEeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJbTAlUSAX, M Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJbKO NpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYILECTBISACTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
IlepBslii 3aK0H (TIEpBOE HAYaAJI0) TEPMOJIMHAMUKHA MAaTEMaTUUECKU 3alIUChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
B sk30Tepmuueckoii peakuuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
CrangapTHbie TeroBble 3)(PEeKThl MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
Kakue u3 npuBeneHHBIX peakiuil SBISIOTCS YHIOTEPMUIECKUMU?
a) 1/2 No+ 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+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

Kakas u3 HanmucaHHBIX HMKE pEaKIMil OTBedyaeT TeIuioTe oOpa3oBaHMs okcujaa azota ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
[Tpu BoccTanoBnennu 16r okcuaa menu( || ) mo peakmu :

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

OHrtanenus o0pa3zoBaHus okcuaa menu ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO oy + C (paguny = Ni g + CO (y Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PeaKIMU MPU CTAaHJAPTHBIX YCIOBUSX U Mpu TemnepaTtype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S%gg  (x/mMonp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTpONUs IpHU pa3IokKeHUN KapOoHaTa KaabLus?
a) yBEJIMYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHast peakuus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOXKET IIPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHu4Yeckasa KHHETHKA

B Tectax o Teme «XuMuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceabMOe, BOCBMOE, IEBITOE U AecAToe — B 1 0ajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €ANHUILY BPEMEHHU
B €IMHUIE 00beMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYaHHS PEAKIINU
3. B Kakux eIuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya
5. CocTosiHuEe XMMHYECKOT'O paBHOBECHUSI OOPAaTHMBIX IPOLIECCOB KOJUUYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercst BBIpaKe€HHE JJIsi CKOPOCTH pEaKIiH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°
7. Kak 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHE TEIIOBOro ¢ (deKra peakiuu?
a)l E.*% .
t
0)2 2

B) 3 i
/ 3
— A\

v

XOJI PEaKINK

9. Yrto MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha JuarpaMme K Bompocy 82

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

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

a) IPU IOHMW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCHasi KOHIIEHTpaIHs BOJOopoa paBHa 1,2 MoJb/J1. BEIUMCINTE UCXOMHYIO KOHIIEHTPAIHEO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

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

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S0,7 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
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 momasienust ruaponusa xjaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM



4) TOBBICHTH TEMIIEPATYPY
5. B pasbaBiiecHHOM pacTBOpE, MPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajblMsg W BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIUAIIMKI PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4)6
6. PacrBopumocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31-10°°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BeliecTBa K Macce pacTBopa

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

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3)  xJopuI Kalblus

4) MaprasioBas KHUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH

10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIITOC M IICCTOC 3aJJlaHUsA - B 3 famna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 6ombiire 100 HM
3) ot 1 am 10 100 HM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIsIpHBIE MOJICKYIT
3. JIst KaKoro JIEKTPOJIMTA TOPOT KOATYJISIIUU KOJUIOUIA C MOJOKUTEIBHO 3apsKCHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?
1) xnmopu Kamust
2) cynbdar Kamus
3) oprodochar Kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT UTPACT POJIb HOHHOTO CTabuan3aropa?
1)  xuopun xene3a (111)
2) BOIa
3)  TUAPOKCH[ KaJUs



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxoASTCS B COCTOSIHUM TUHAMUYCCKOTO PAaBHOBECHS

2) K KaTody

3) k aHOY
6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEeKTPOJIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe B BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI

2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...

1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  BIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANIECKOM CHCTEMBI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakiun, mpotekarotieit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO oKHCICHHIO TTOIBEPraroTCst
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUITMEHTOB B peaKIliu, IIPUBEICHHOM B Borpoce 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 Ttecrax mo Teme ((3J'I€I(T];)OXI/IMI/I‘ICCKI/IG CUCTEMBD». IICPBOC, BTOPOC MU IIATOC 3adaHUA

OIICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DNEeKTPOAHBIA TOTEHIIUAN OIPEIEIIAIOT 10 YPABHEHHUIO . ..
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4, VYkaxute cymMmmy KO3pQHUIMEHTOB B YpaBHEHUH 3JICKTpoin3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIM  MpOTeKaeT

CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

6.

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...

Bbluuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIN

poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

7.

1) 2,1:10%
2) 0,05

3) 0,013
4) 6,7-107

HpI/IBeI[I/ITC CXEMbI JJICKTPOAHBIX MHPOHECCOB W MOJICKYJIIPHOC YpPaBHCHUC PCAKIUH,

NPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uM TanbBaHomapel Zn|Mg B cepHOkucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

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

JMTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jiely ¢ MpopaboTKOW MaTepuana; opOpMIICHHS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.



BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEIbHOM padoThI
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B momariHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Jusa peakunun CHy oy + COy ) = 2 CO () + 2 H; () onpenenute BO3MOXKHOE HalpaBJICHUE
CaMOTIPOM3BOJILHOTO TEUCHHS PEaKIHH IIPH CTAHAAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEeKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCSA. YKaXKHUTE: a) BBIICIACTCS
WIA TOTJIOUIAETCS SHEPIrus B XOJA€ peakuuu; O) NpUUYMHY HAWJECHHOTO H3MEHEHMs SHTPOIIUHU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaga Ne2

Beruncnure temoBoit  addexr peakuuu: CaCy  + 2 HoOpy = Ca(OH); () + C2H (1), monb3ysce
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Oy. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy (™) AH =-566,2 k]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

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

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 ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMON peakmuu, kKoraa npopearupyer 30% CO? Bo CKOIbKO pa3 M3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?
3amaga Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO TIPU TEMIIEPATYPe
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peakluu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU 3TOM CKOPOCTH PEaKIuu?
3amaua Ne3
Haiinute HayanbHbIE KOHIIEHTPALIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEaKIIUU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.
3amaua Ned
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hy (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 Mmons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMINX PEAKIIAN:
Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-92,2 kJIx;
COz(r) +C ()~ 2 CO(F), AH = +160,5 KI[)K,
CO(I—) + HzO(r) =CO, @ T Hz(r), AH =-41,1 x]JIx.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphbl, €CIH [aBJICHHE IIOCTOSHHO, O) MPHU TMOBBLIIICHUW JaBICHUS, €CIU TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIllCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJSPHBIX YPABHEHUS PEAKUU K CIEIYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsr pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3amanuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6anna; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKaHUs  MEpBOM  peakuuud IpU  CTAaHAAPTHBIX  YCIOBHSX,  HCIOJb3YySd  3HA4YECHUS
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIUATIOB!

H] + HsPO, — J, + H3PO3; + H,O

HNO, — HNOsz; + NO + H,0O



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —» 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pu) —

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomaninee 3aganue Ne 5
o TeMe «JIEeKTPOXUMHUYECKHE CHCTEMbD»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpPAa3yIOMIe peakIuu, MpOoTeKaloulei mnpu paboTe TralbBaHUYECKOTO JIIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTA TPHU CTaHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOAHOM pacTBope, mpu KoTopoit D/1C ranbBaHNYeCKOTo I€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TIPU IJIEKTPOXUMHUYECKOH Koppo3un raibpBanonapbl Co/Ni: a) B kucio#t cpene; 6) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX TMPOLECCOB (AHOJ HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, TIPOUCXOISIIEH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YkakuTe BO3MOKHBIE IPUYKUHBI YMEHBIICHUS BBIX0OJ]a METalllIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCKHI MO TEME «XuMHuecKas TEPMOIUHAMUKA»

OCHOBBI XUMHYECKOH TEPMOANHAMHKU: ITOHATHEC CUCTEMBI, BUJIbI CUCTEM.
TepMmoauHaMuyeckne napameTpsl U QyHKIIUH COCTOSIHUS CUCTEMBI.

BuyTtpennss sneprus. Pabora. Temiora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

arwDE



6. Temmomoit »pdext xumudeckoit peakuuu. DakTOpbl, BIUAIOIMIME HA TEIIOBOW d(deKT
XMMHYECKON PEAKIIUU.

7.  Tepmoxmmus. 3akoH ['ecca.

8.  CuexncrBus u3 3akona ['ecca.

9.  DHTpomnus Kak QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpaneHue caMONpOU3BOILHOTO MPOTEKAHUS XUMHUECKUX PEaKIIUM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XuMHYeCcKasi KHHETHKA

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakluy U METO/IbI €€ PETYJINPOBAHMSL.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakiuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHUU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKas JuarpaMmma.

Kpuas Maxkcgenna — bonbiimana. DHepreTuueckuii 0apnep.

Karanuruueckue CUCTEMBI.

BimstHue xaranuzaropa Ha CKOPOCTb XMMHYECKOUM pEaKIUu.

0. ToMoreHHbIi U reTEepOTreHHBIN KaTaIus3.

1. KonebarenbpHbIe peaKIlHy.

12. Xwumwnueckoe paBHoBecue. OOpaTuMbie U HeOOpaTUMbIE PEAKIIHH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummudeckoro paBHoBecus. [Ipunnumn Jle-I1llarennbe.

15. BunwusHMe KOHLEHTpPALMH, 1aBJICHUS U TEMIIEPATYpBHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble 1uarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oo NGO WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Tlousarue pactBopa. PacTBopuMocCTh BeliecTBa. PactBopumocTs rasa.

2. PactBoprl. CrnocoObl BBbIpaXE€HUS KOHIEHTpAallUM pPacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLEHTpALsl, MOJISIpHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).

KonnuratusHble cBoiicTBa pacTBOpOB. M ieasibHbINi pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOIMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KuCI10THO-OCHOBHBIE B3aMMOJICHCTBHSI BEIECTB.

. Monnas teopus kucioT u ocHoBaHUIl AppeHuyca. OCHOBHBbIE NMOHATHS U TOJIOKEHUS TEOPUH
AppeHnyca.

8.  [uccommanus KHCIOT, OCHOBaHMM M COJeH ¢ TOYKM 3pEHUsT HOHHOW TeopuH AppeHuyca
(mpumepsr).

9.  Crenens nuccoruanuu. CHIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

10. ducconmanus cnadbix aneKTponnToB. KoHcTaHTa AMCCOnMaIum.

11. 3axon pazbaBnenus OcTBanba.

12. Peakiuu HOHHOTO 0OMEHa MEXIY JIEKTPOJUTaMH (Ha MpUMepe peakinii 00pa3oBaHUs CII1aboTro
NEKTPOJINTA, OCAKA U raza).

13. TIpousBeneHnEe paCTBOPHUMOCTH.

14. HonHoe mpou3sBeeHre BoIbl. BOTOpOIHBIN U THIPOKCUIIBHBIN MTOKa3aTeH .

15. Tmaponus cosneii. Tumbl ruapOIU3a CONECH.

16. KonuuyecTBeHHBIE XapaKTEPUCTUKHU MPoOLIecca THAPOIH3a.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

No gk
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12.
13.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHble CHCTEMbI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kiaccudukanyum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI mosrydeHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOJTOUTHBIX YaCTHIl.
IIpaBuno ®dasuca — [leckosa.
Y CcTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuIn3aTophl.
Koarymnsmust mnoduibHbIX U TM0(GOOHBIX KOJIJIOUIOB.
CenumeHTanus KOJJIOUIOB.
Koarynsuust KOJUIOUAHBIX pACTBOPOB 3JEKTPOIUTAMHU.
[Tpasuiio Ilynsie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DNEeKTpUUECKHUE CBOMCTBA KOJUIOUHBIX PACTBOPOB.

KounTtpoJabHbie Bonpochl 10 TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxneiime okMCIUTENN U BOCCTAHOBUTEIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

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

KOHTpOJIbeIe BOIIPOCHI IO TEME ((3J'leKTpOXI/IM]/I'lCCKI/Ie CHUCTEMBID»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

DIEKTPOABUKYILAsA CUJIA TAIbBAHUYECKOTO JIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX MMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpH)KeHI/II/I

6. VYpasuenue Hepucra.

7.  DAeKTpoau3 pacijiaBoB U pacTBOPOB. KaToaHbIe 1 aHOHBIE MPOIIECCHI.
8. OO0nenuHeHHbIM 3akoH Papanes. Beixosa mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCJIUTEIIS.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEpHOI KOPPO3HH.

13.  CkopocTh KOppPO3HH.

14. 3ammTa METaIIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpoXUMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. XumMudeckue HCTOYHUKHU TOKA. | aJbBaHHMYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19.

XUMHYeCKHe HCTOYHUKH TOKA. TOINIMBHBIE DJIEMEHTEI.



IMPUJIOKEHUE 2

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

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHUS] U OLIEHOYHbIE CpeACTBA /Jsl NPOBeleHHSs
NMPOMEKYTOYHON aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-3: Cnoco0OeH MpHUMEHSATh COOTBETCTBYIOIIMN (PU3MKO-MAaTeMaTHUECKUI amrmapaT, METOJbl aHalIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH ITPO(eCCHOHAIBHBIX 3a]1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anmusa U
MOJEIUPOBAaHKUS  I[PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOICIMPOBAHUN U MMPOCKTUPOBAHUU
OHCPIroCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUISI XUMHUYECKOI'O aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHust onbIToB. [IpaBuia TeXHUKH 0€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + CO, () = 2 CO ) + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ GdeKT peakuu O0 3aJaHHOW TemmepaTypbl HE M3MEHHUTCS. YKaxHuTe: a)
BBIJICJISICTCSl WIIM TIOTJIONIAETCS SHEPrusi B XOJ€ Peakuuu; 0) MpUYMHY HAWJCHHOTO WU3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKIui
Nory + 3 Hory = 2 NH3y, AH = -92,2 xJIk. YKaxure HalpaBlIeHUE CMEIIEHHsS XUMHUYECKOIO
paBHOBECHSI STUX peaKUui: a) NPH MOHWKEHUU TEeMIepaTyphl, €CIU JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOIbKO MWLTHUIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpedyercst uis npurorosyenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSIPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cMemnuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
POTEKaHUS peaximu npu CTaHJapTHBIX YCIIOBUSIX, UCTIONb3Ys 3HAYEHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBbIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIIUX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpenie; 0) BO
BJIaKHOM Bo3ayxe. Onpenennrte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIION cpese 3a 20 MUH, ecliu




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.
8. CocTaBbTe JEKTPOHHO-UOHHBIE YPAaBHEHMSI AIEKTPOAHBIX IIPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKLIUHU, IPOUCXO0IAIIeH TpH deKkTposinse pactBopa CoSOy4 Beruncnure
(bakTHYECKOE KOJMYECTBO MeTaula, MoJydeHHOro Ha karozae mpu siektponusze Co(NOs),, ecnu
ANEKTPOJIM3 MPOBOAMIM B TedeHuH | 4. Beixog meramna mo ToKy coctaBuil 85%. Ykaxure
BO3MO>KHbIE IPUYMHBI YMEHBIIEHUS BbIX0/1a METAJLIA [10 CPABHEHUIO C PACUETHBIM.
OIIK-3.2 Cnocoben IIPUMEHATH Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOILUI 1. OCHOBBI XMMHMUYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
(bu3uKo-MaTeMaTUUYEeCKUN  amnmapar | CUCTeMbl, QYHKIIUN COCTOSIHUSI cUcTeMbl. [1epBbIil 3aKOH TEPMOJUHAMUKH.
pu TEOPETUUYECKOM u|2. DHepreTuka XMMHUYECKHUX IPOLECCOB.
HKCHEPUMEHTAIBHOM HCCIIEOBAaHUH | 3. OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.
B pelIeHnun 3ajady | 4. OHntponus. YpasHenue bonbiiMana. BTopoil u TpeTnii 3aKOHbI TEPMOIMHAMUKH.
SHeprocoOepeKeHus 5. Oneprust [ m66ca. HarpaBneHust XMMUUYECKUX IPOLIECCOB.
6. Xumuueckasi kuHeTuka. CKopocTh Xxumuueckoi peakuuu. CpeaHssi U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.
7. CKOpOCTb peakiiui U METObI €€ PeTyIHPOBAHMUS.
8. BnusiHue Temneparypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.
9. OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.
10. KaranuzaTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIN KaTanus.
11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
12. XumMuueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
13. Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.
14. PactBopbl. CocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.
15. PactBopb! 31ekTpoauToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLUAMU. 3aKOH

pa3basnenus OcTBanb/a.

16. Jucconunanus KuciaoT, OCHOBaHUM, cosieil. AMGpOTEpHBIE JIEKTPOIUTHL.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa3OBaHHsI U PACTBOPEHMS
0CaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.

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

20.  Jlucnepcuble cuctembl. Knaccuukanus. JInopunbaeie n 110pOOHBIE KOOI




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

21. CtpoeHne KOJUIOUTHBIX YacTHII.

22. Koarynsius KoJsIOMAHBIX paCTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBUTEILHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.

24, DIJIEKTPOXUMUYECKUE CUCTeMBI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.

25. ["anpBannveckuii anemeHT Jlanusms SIkoOu.

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpoau3a.

27. DneKTponu3. AHOJHBIA M KaTOJHBIA IIPOLIECCHI MPU AJIEKTPOSIU3e pacTBOpoB. [Ipumenenune
AIIEKTPOJIN3A.

28. Kopposus. Bunsr koppozun. CriocoObI 3l TH METAJUIOB OT KOPPO3HUH.

Ilpumepnvie npakmuueckue 3a0anua:

1. OnpenenuTh, ¢ KAKUMHU U3 YKa3aHHBIX HIDKE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
TMJIPOKCHIa Kalus: HoAoBoAOpoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHua (II), ruapoxkcun amOMMHHUA, TMAPOKCUA aMMOHMSA. COCTaBbTE€ YpaBHEHHsI BO3MOXKHBIX
peakmuii B MOJIEKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTb BOCCTaHOBIEHHMs okcuia xene3a FezO, yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peaxkuus Boccranosnenus FezO4: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. Temneparypusiii kKo uieHT peakuu paseH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKITUU: a) PU
noBbleHNH Temrneparypsl oT 60 1o 100°C; 6) npu OXJaXJeHUH peakHOHHON cMecHu oT 50 10
30°C?

4. Ina obparumoii peakiun FesOuypq + Hyy = 3FeO) + H O 3anumure BoIpaskeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTrO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIABISIETCS CO IIenoudbto. YTo
npeJcTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX pEaKuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mMi
notpedyetcs s npuroronienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BBIACIATCA MNpu mnpoxoxiaeHun 48250 Kn
aeKTpudecTBa 4epe3 pactBop xsopuma mapranma (II)? CocraBpTe cxemy 3JIEKTPOJH3a ITOTO
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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

pacTBopa.
8. AnroMuHui ckiienan ¢ meabto. Kakoil u3 MetamioB OyAeT KOppoaAupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMocdepe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JICKTPOXHUMHUSCKON KOPPO3HH.
9. IIpoBecTu aHaMW3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTaNbHBIM AaHHBIM. [IpoBecTn
00paboTKy MOJIYIEHHBIX TaHHBIX C UCMOJIB30BAHUEM COBPEMEHHBIX HH()DOPMAIIMOHHBIX TEXHOJIOTHIA.
Pe3ynbTarhl ONTOB MPEACTABUTH B BHJIC TAOIHIIBI 1.

Tabnuma 1
Howmep O0Bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | mossienus peaKiuu, 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

[To nanHbpIM TabuLbEl 1 TOCTPOUTH TpaduK 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAluu
THOCYNb(aTa HATPUs, OTIOKHB Ha ocu abcmucc KoHneHTpamuioo NaS;Os, a Ha ocH OpAMHAT —
CKOPOCTb PEaKIIMH.

Crenatpb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEaKLMU OT KOHIEHTPAllUU THOCYIb(aTa HaTpusl.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO MIPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/JCIbHBIX 3HAHUH, YMEHHI, HABBIKOB, OOYYAIOIINIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEIUICKTYyalbHbIe HABBIKU PELICHHS MPOCTHIX
3azad.



