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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa U oJoopena s peanusanuu B 2026 - 2027
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

Jucunmmnaa XuMus BXOJUT B 00s3aTENbYI0 YacTh y4eOHOro ImjiaHa oOpa3oBaTeNbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

MammHOCTpOUTENbHBIE MaTEpUAIbI

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-1 CrocobeH NpUMEHSATh €CTECTBEHHOHAY4YHBIE W OOIICHHXCHEPHBIC 3HAHHS, METOJIBI
MaTeMaTHYeCKOI0 aHaJI13a U MOJEIUPOBaHMsI B MPOPECCUOHAIBHOM JIeATEIbHOCTH,

OIIK-1.1 Pemaer crannaptHele NpoQecCHOHANbHBIE 3a7auyd € MPUMEHEHUEM
0O0IIEeMHKEHEPHBIX 3HAHUI
OIIK-1.2 IIpumMeHsieT MeTOnbl MOJEIMPOBAHMS M MAaTEMaTUYECKOrO aHalau3a i

PCIICHHUA 3a/1a4 B HpOd)eCCHOHaHLHOﬁ JACATCIIbHOCTHU




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabora — 10,7 akaj. 4acoB:
—aynutopHas — 10 akaj. 4acos;
— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeabHas padota — 93,4 akaj. 4acos;

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

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynuropHas s s
KOHTaKTHast paboTa E = ®dopma TeKyIero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. yacax) £ . P Kon
> & © | caMOCTOSsITENbHOM | yCleBaeMOCTH U
JUCLUATUINHBI N £ ., | xomnereHuun
25 paboTHI MIPOMEKYTOYHOM
nmad. | mpakT. [ &
Jlex. =t aTTecTaluu
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIBHOE
u3ydeHue y4eOHOM
qu Hayz:oﬁ 3aupra OIlK-1.1
1.1 Xummaeckast TepMOANHAMUKA 15 KOHTPOJIBHON )
JIUTEPATYPHI; OIlK-1.2
paboTs
- peuieHue
KOHTPOJIBHOM
paboThI
CaMOCTOSITEIIBHOE
u3ydeHue y4eOHoMH
qu Hayz:oﬁ 3awwra OIlK-1.1
1.2 Xumuueckast KHHETHKA 15 KOHTPOJIBHON )
JIUTEPATYPHI; OIlK-1.2
paboTsI
1 - peueHue
KOHTPOJIBHON
paboThI
- oopmnenue
oTYeTa 1o
71a00paTOPHBIM
abotam;
p ’ 3amura
nabopaTopHOI
1.3 PactBOpHI 2 2 17,4 | SAMOcTOATEIPHOC a6OTEI 3&11) uTa OIK-11,
' p " |uzyueHue yueOHOM P - Jall N OIlK-1.2
N KOHTPOJIBHOM
U Hay4YHOH
paboThI.
JIUTEPATYPBHI;
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
U3yueHHe y4eOHOH

U Hay9HOH 3ampra . OIIK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 15 KOHTPOJIBHOM
JIUTEPATYPHI; AGOTEL OIlK-1.2
- pelenue p ’
KOHTPOJIBHOM
paboThL.
CaMOCTOATENBHOE
15 U3yuYCHHE yqe?mn ammra
U HAy9HOH . OIIK-1.1,
OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIC 221 13 KOHTPOJIBHOM
JIUTEPATYPHI; OIlK-1.2
IPOLECCHI paboThL.
- pemeHue
KOHTPOJBHOM
paboThb
- oopmiieHHE
oT4eTa 1o
1a60paTOPHBIM
paboram; Sammra
i nabopaTopHO
1.6 DnexTpoXUMHYECKUE CUCTEMBI 2/21 1g | camocroATeIbroe paboThl. 3amuTa OMR-1.1,
u3ydeHue yueOHon KOHTPOHHOM OIIK-1.2
1 HayHOH paboTsl
JIUTEPaTypHI;
- perieHne
KOHTPOJIBHOMN
paboThI
HWroro no pazneny 6/411 93,4
Hroro 3a cemectp 6/41 93,4 3a4ET
HWroro no aucuuminHe 6/41 93,4 3aueT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHHS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJarouuxcst JoMKHa ObITh HalpaBlieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

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

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



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

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

a) OcHoBHas JquTEpaTypa:

OcuoBel xumun: ydeOnuk / B.I'. HMBanos, O.H. I'eBa. - M.. KYPC: HUIL] NHOPA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2021). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIHA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus:14.02.2021). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2021). - 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 ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : ANEeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

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

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



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) MeTtoauyeckue yka3anus:

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

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

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

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

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

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

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

8. Konsma, JI.T'. OkuciuTebHO-BOCCTAHOBUTEBHBIC PEAKIIMH: METOANYCCKHUE YKA3aHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HEMOCpeACTBEHHBIH.

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

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



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

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o0ecniedeHue

HaumenoBanue .
0o Ne noroBopa Cpox 1eicTBUS JIMIICH3UU

MS Windows 7
Professional(mms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO PACIPOCTPAHIEMOE OECCPOYHO
FAR Manager CBOOOHO pacIpoCTpaHIeMOe OecCpoUHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
Ha3Banue kypca Ccblika

OnexkTpoHHas 0aza MEPUOIUYECKUX H3IaHUM
East View Information Services, OO0 «MBHUC»
HanmonansHas
undopMmanronHo-anaauthuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS
ITouckoBas cuctema Akanemust Google (Google
Scholar)
Undpopmannonnast cucrema - EnuHoe OKHO
JIOCTYTa K MHPOPMALIMOHHBIM pecypcaM
@denepanbHOe TOCYAAPCTBEHHOE  OOJKETHOE
yUpeKICHNE «DeepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTI
Poccuiickas T'ocynapctBeHHass — OuOIHOTEKa.
Karanoru
OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um.
I'.1. HocoBa

9 MaTtepuaibHO-TeXHHYECKOe ofecrieyeHne THCIUTIMHBI (MOIYJIs1)

https://dlib.eastview.com/

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

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

MaTCpI/IaJ'IBHO-TGXHI/I‘IGCKOG oOecrieyenne JUCHUITIIMHBI BKIIOYACT:

VY4eOHble ayauTOpuM JUIsl TPOBEACHUS 3aHITUH JEKUMOHHOro Tuna. OcHalleHue:
MynsTUMeINITHBIE CPEICTBA XPAHEHUS, TIEpeAauu U MPeCTaBICHUs HHPOPMAIIHH.

VY4eOHble ayauTOpUM [ MPOBENEHUS J1a0OpaTOPHBIX 3aHATUN, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYNIBTAllMH, TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOM AaTTeCTAIlHH.
Ocnamenue: OOopynoBaHWE IS BBIIOJIHEHHS JIA0OPAaTOPHBIX pabOT, XUMHUYECKasl IMOCy/a,
peakTuBbl, Harnsaapie MaTepuanbl: TaOIUIIBI, CXEMBI, IITaKaTHI.

[TomereHus 111 caMOCTOSATENBHOM paboThl oOydaronuxcs. OcHamenue: [lepconanpHbie
kommbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET M C JAOCTYIIOM B JJIEKTPOHHYIO
MH(pOPMaAITMOHHO-00PA30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemenust ansg  XpaHeHUsT W NPOPUIAKTHUECKOTO OOCTYKHBaHUS  y4eOHOTO
obopynoBanusi. Ocnamenue: Cremnaxu, ceddbl Isi XpaHEHUS ydeOHOro o000pyAOBaHUA.
WHCTpyMEHTHI 11 peMOHTa J1a00paTOpHOro 000pyA0BaHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYCHHOTO Marepuaia. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJYUYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MakcuMasbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJIHbIE PEareHThl U MPOAYKThI PEAKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CranaapTHble TeuoBble 3 ()EKTH IPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
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 pEaKIMii OTBEYAeT TEIUIOTe oOpa3oBaHUs okcuaa azora ( || ) B
CTaHJApTHBIX 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
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () *+ C (rpagur) = CU (o + CO (), mormotunock 22 /K TEMI0THI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

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

B orBere ykaxuTe 3HaueHHs sHepruu ['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 u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajll, a OJUHHA/IIATOES
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJIMYECTBA BEIIECTBA PEAareHTOB (MU MPOIYKTOB) PEAKIIMHU B €IMHUILY BpEMEHH B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHS 00OpAaTUMBIX MPOLIECCOB KOITMUECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
B) Ky = [A][B] /[C][D]
8. Kakoil 0Tpe30K Ha AuarpaMMe [OoKa3bIBaeT 3HaYCHHUE TeIUIoBOro s dexra peakunn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY TIOHWKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpoia paBHa 1,2 MoJb/1. BEraucIuTe NCXOAHYIO KOHIICHTPAITUIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEpTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Jlna nopasnenus ruponusa xiaopuaa xpoma (III) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIIMK PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCUPOTOPIHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJT
3. JIst KaKoro IEKTPOJIMTA TOPOT KOAryJISIIUU KOJUTOUA C MOJOKHUTEFHO 3apsHKCHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercss 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOMKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxomATCSA B COCTOSHHM JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe konObI HamuTO 10 S0 MIT 30715 THIAPOKCH A *Kene3a. JJisk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 TOTpeOoBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

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

YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEIUYMBAET CBOIO CTENEHb OKHCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi] HOHA YBEITUYUBACTCS
3. U3 mpencraBineHHbIX HIDKE peaknuii K OBP nucnponoprioHnpoBaHus NPHUHAIICHKUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
MTOJIBEPTaFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mecroe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSQOy4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeunciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BueaynutopHas  camocrostenshas pabora obywaommxes OCYIICCTBIIACTCA B BUAC MIYUCHHUA JIMTCpATypbl II0
COOTBCTCTBYIOLIIEMY pPa3acily C HpOpa6OTKOI\/’I MaTtcpualia; O(I)OpMHCHI/IH OTUYCTOB 110 Ha60paT0pHLIM
pa6OTaM " BBIITIOJIHCHHUS JOMAITHUX 33}13HI/H>1.

BapuaHThI TeMATHYECKHX JOMANIHHUX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3amaga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3P (dEKT peakuu 10 3aJaHHOW TEMIEPaTyphl HE U3MEHHUTCS. Y KQXKHUTE: a) BBIACIISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moab3ysch
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO (+ Ho Ofy. TepMoxummuueckue ypaBHEHUS:

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

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

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3agaHuu mo teme «XMMHUYECKas 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?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

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 peaknmonnoi cuctemsl: CO ) + HoO ) = CO2 (7 + Hj () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nmomamnem 3agaHum no teme «PacTBOpeD»: IepBasg, BTOpas, TpeTbd W IATas 3a1adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xyopuaa

osiosa (I1) ¢ 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 —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

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

3agauda Ne5

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

3agauda Ne6

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

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

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THI KaXKI0W PEAKIINH.

Paccunraiite SAEKTPOABMKYILIYIO CHJIYy W ONpPENENUTE HaIpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHEIX ITIOTCHI[HAIIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaua Ne2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



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

ITonp3ysicb TabmuIed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXMMHUYCCKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
YpaBHEHHE TOKOOOpa3yIoIIeld peakiuy, MpOoTeKaroule mnpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHNYECKOTo 31€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 yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIICH TPH DIIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

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 METallIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUSA COCTOSIHUSI CUCTEMBI. DHTAJIbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBoi 3¢ddekrt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumuyeckas KnHetuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINpPOBaHMUSL.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusiaue Temneparypbsl Ha CKOpOCTh XxuMuueckor peakiuu. [IpaBuio Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUU AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusinue xatanuszatopa Ha CKOPOCTh XUMUYECKON peaKIuu.

0. T'oMOreHHBIN U TeTEPOTCHHBIN KaTaIH3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHME KOHIIEHTpAIMH, TABJICHUS U TEMIIEPATYyPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMMsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oONoO~WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTPAIKs, MOJISIPHASI KOHIIEHTPAIIUS IKBUBAJICHTA, MOJIbHAS JOJIsI, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

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

Ocmoc. OcmoTuueckoe nasiaeHue. CxemMa 0CMOMETpa.

KucinoTHO-OCHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. HonHasa teopust kuciaotr u ocHoBaHUM AppeHuyca. OCHOBHBIE MOHATHUS U TMOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJel C TOYKU 3pEHUS MOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABL. BOIOPOAHBIN U THAPOKCHUIBHBIN TOKA3aTEIH.

15. Tmaponus coneii. Tumbl rUAPOIN3A CONCH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ko

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIM3aTopBhl.
Koarymnsmus muoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTg RN



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOMCTBA KOIOMAHBIX PACTBOPOB.

KoutpoJbHbie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX Peakuuid (IpuUMepHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

NN E

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DneKTpoXUMHUYECKHe cucTeMbl. Kimaccudukarus 3J1eKTpOXUMUIECKIX TTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3iesia «METaJll — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

N3mepenne HIEKTPOJIHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTCHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunHeHHsbI 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC 3JICMEHTEHI.

arLONOE



MNPUJIOKXEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHUS] U OIIEHOYHbIEe CpeACTBA /Jisi NPOBeIeHUs
NMPOMEKYTOYHON aTTeCTANNH:
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OIIK-1: CnocobGeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIICHH)XEHEpHbIE 3HAHMS, METOJbl MAaTEeMaTHYECKOTO aHali3a W MOJCIMPOBAHUS B
po¢ecCHOHATBHON e TEIbHOCTH

OIIK-1.1

Pemaer cranmapTHbie
podeCCHOHANIbHBIC 3aJ1a4YU C
MIPUMEHEHHEM OOLIECHHKEHEPHBIX
3HAHUI

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIIPABIICHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOLIAETCS DHEPrusl B XOAE PEaKIH; 0) NpUYMHY HAMIEHHOTrO HM3MEHEHMS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) IpU MOHWKEHUHN TEMIIEpaTyphl, €ClIM JaBICHHE OCTOSHHO; 0) mpH
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coneil moasepratorcs ruaposusy: NapSiOs. Cu(NO3),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISPHBIE YpPaBHEHHUs THUIIPOJIM3a COOTBETCTBYHOIIMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy €ero MUIIEIUTHI.

6. PaccuuTaiiTe 3M€KTPOABMKYILYIO CHIIYy M ONpPEAEIUTE HAIpaBICHHE CaMONPOU3BOJIBHOIO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIOJIB3YS 3HauEHUs
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUYECKON Kopposun ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.
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8. CocTaBbTe JIEKTPOHHO-MOHHBIC YPABHEHHSI JICKTPOIHBIX MPOIIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHUE PEaKIIUH, IPOUCXOIAIICH Tpu dnekTpoiu3e pactBopa CoSO4, Beraucnure
(dakTHYECKOEe KOJIMYECTBO MeETalla, MoJaydeHHOro Ha karoae mpu siaektponuse Co(NOs),, ecnu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUH | 4. Beixong meramna mo Toky coctaBmil 85%. Ykaxute
BO3MOJKHBIE TIPUYMHBI YMEHBIICHHS BbIX0/a METAJIJIA TI0O CPABHEHHIO C PACUETHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX TaHHBIX C UCTIOIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabnuma 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosienns peaKiuu, 10,
MOJTB/JT MYTH, C 1
1.3
2,6
3,9
5,2
6,5

Gl WIN -
QB WN|-
Wihoo|N
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcuucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMu OT KOHIIEHTPAlMU THOCYJIb(haTa HaTpusl.

OIIK-1.2

[TIpumensieT METOIbI MOJIETUPOBAHUS
1 MaTeMaTUYECKOT'0 aHaIu3a Jajis
pelIeHHus 3a/1a4 B
po¢eCCUOHATBHON JIEATETbHOCTH

IlepeveHnb TeopeTHYECKHX BOMPOCOB:

1. OCHOBBI XMMHMUYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, GYHKIIUU COCTOSHUS cUCTeMBbI. [IepBblil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMHUYECKHUX IPOIECCOB.

OHranbnus. 3aKoH ['ecca u ciencTBus U3 Hero.

OHtponus. YpaBHeHue bonbiMana. Bropoli n TpeTuil 3aKOHBI TEPMOJUHAMUKH.

Oneprus ['n66ca. HanpapieHus: XMMHUECKUX MPOLIECCOB.

Xumuyeckasi kuHeTuka. CKopocTh XumMuueckoi peakuuu. CpeaHssi U UCTUHHAS CKOPOCTH
peakuuu. Kunetnueckas kpusasl.

S
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7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Bnustnue Temrieparypsl Ha CKOpocTh peakiuu. [Ipasuno Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CriocoObI BBIpaXKCHHSI KOHIIEHTPAIIUN PACTBOPOB.

15. PactBopb! snekTpoianToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLUAIMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconuanus KUciaoT, OCHOBaHH, coneil. AM(pOTepHbIE 2TEKTPOIUTHIL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccupukanus. Jlnodunpabie n mnopoOHBIE KOJTOUIHL.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsuust KoJTOMaHBIX paCTBOPOB.

23. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BELIECTB. Knaccudukanus
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

24. DneKTpoXxuMHu4eckue cucteMbl. 3akoHbl Dapanes. DNeKTpOAHBIN TOTEHIUAT.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumasr koppoznu. CriocoObI 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus:

1. HamucaTh 5S1EKTpOHHBIE YpaBHEHHUS OJIEKTPOJHBIX MPOILECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hanmcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, NaySOy,
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaiabius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH)z); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. HamucaTp »JI€KTpOHHBIC YPaBHEHHUS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yroei peakuuu, BeMUCIUTh JJIC rajbBaHMUECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB MeTauIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHUS peaklUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHOH Qopmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIYUCIUTh DJ{C TralbBaHWMYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIHH
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKkOHYUTH YpaBHEHUS pEaKLUi, HAIIMCAB UX B MOJIEKYJISIPHOM M HIOHHOM BH/IE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOg + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAApTHBIX yCIOBHAX. PaccuuraliTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTB TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HCl + Oz 1y, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecan S(Cl2)=223 [x/mons K; S(H20)=189 [Ix/mons-K; S(HCl= 187]x/momnb-K;
S(02)=205 Tx/monbK.

16. Hamucarp ypaBHEHHsI peakiiiii THApOIH3a B MosieKyisspHoM u noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

18. I'omorenHas peakius IpoTekaeT Ho ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuiin 160 1 xmopunaa sxenesa (I1I). [moTHOCTh MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHus peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x/Ix mpu crangapTHBIX ycioBusx. Paccuuraiite temmepartypy
nauana peakuuu, eciu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). Hauanpaas koHUEHTpanus Bogopoaa
2 momw/m, cepsl 1,5 Moub/n. OrnpenenuTe BO CKOIBKO pa3 M3MEHUTCS] CKOPOCTh PEAKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 x/I>x npu crangapTHBIX yciaoBusix. Paccunraiite Temmeparypy
Havana peakiun, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Ix/mons K;
S(S0,)=248 Jxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b111
passbI 1,8 Mo/ SO, 1 2,4 Moiab/n Oz. Bo cKoJIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

[IpomexxyTouHnast aTTecTanus MO AUCHUIUIMHE «XHUMHS» BKJIOYAET TEOPETUUECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJlaHusl, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3aueT Mo JAHHOW UCUUIUIMHE MPOBOAMUTCS B YCTHOM (Qopme mo OumieTam, KaKIblid u3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Iloxazamenu u Kpumepuu oyeHUBaAHUA 3a4ema:

«3a4TEHO» - OOYYAIOIIMIICS EMOHCTPUPYET MOPOTOBEI YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJE€ KOHTPOJIbHBIX MEPONPUATHA JOMYCKAIOTCS OLIMOKHU, TMPOSBIISETCA
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YJaIOIINNCS UCTIBITHIBACT 3HAUNUTEIbHbBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X EPEHOCE Ha HOBBIC CUTYAIUH;

«He 32aYTeHO0» - 00yYaIOIIUICs HE MOXKET NOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS
U 00bsICHeHHsI HH(OPMALIUY, HE MOXKET NTOKa3aTh MHTEIUIEKTyalbHbIE HABBIKH PEIICHUS TPOCTHIX
3azad.



