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JIMCT akTyasm3anuu padodei mporpaMmbl

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2025 - 2026
y4eOHOM ToJly Ha 3acelaHuy Kageapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadempoii H.JL MGIMHI/IK

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokom or 20 1. Ne

3aB. kadeapoii H.JL. Menstuux




1 leau ocBOeHUsT TUCUMILIMHBI (MOTYJIs1)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHEeIUaIbHbIX JUCIUIUIMH U JATbHEHIICH MPaKTUYECKON ACATEIHHOCTH.

2 MecTo TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmMbl

Juctummaa XuMus BXOAUT B 00s13aTeNbHYIO 9acTh Y4eOHOTO IJIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHS,  BIAJICHUSA),
c(OpMUPOBAHHBIE B PE3yJIbTaTe U3YUCHUS JUCIUILTNH/ MPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeaHel 001eo0pa3oBaTeIbHOM IKOJIbI

3HaHus (YMEHUS, BIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU JAHHOW IUCIUILIUHBI OyIyT
HEOOXOIUMBI JUI U3YYEHUS AUCIUILTUH/TPAKTHK:

be3onacHOCTb KU3HEACSITETLHOCTH

3 Komnerenuuu odyuaromerocsi, opmupyembie B pe3yJbTaTe 0CBOCHHS

AUCHUILINHBI (MOYJI51) M IUIAHUPYeMbIe Pe3yJbTAThl 00y4eHus!

B pesynpTare OCBOCHHS IUCHMIUIMHBI (MOAYJS) «XUMHs» OOYYArOIIUKCS JOJDKEH
o0J1afaTh CleAYOIUMU KOMIIETEHIIUAMU:

Kon maaukaropa WNHaukaTop TOCTHKEHUS KOMITETSHIIUH

OIIK-1 CnocobeH pemats 3a1a4u MpopeCcCHOHATBHON AESITETbHOCTH HAa OCHOBE UCIIOJIb30BAHUS
TEOPETHYECKUX M TMPAKTUUYECKHMX OCHOB €CTECTBEHHBIX W TEXHMUYECKMX HayK, a TaKKe
MaTEeMaTHYECKOT0 arnmapaTa

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3MYECKOTO M XMMHUYECKOIo Ipolecca
(sIBIIEHMST), XapaKTEPHOTO 111 00BEKTOB MPO(HECCHOHATLHON IeATEIIEHOCTH,
Ha OCHOBE TEOPETUYECKHUX U HKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUI

OIIK-1.2 Hcnonb3yeT TeOpeTHYEeCKUE OCHOBBI TEXHUYECKUX HAYK JJI IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJOTHI Ha peabHBIX CTPOUTENIbHBIX 0OBEKTOB

OIIK-1.3 Pemaer mH)KeHepHBIE 3aJaud C NOMOIIBI MaTEMaTH4ECKOro amnmnapara
BEKTOPHOW aireOphl, aHAIUTHUECKOW TIE€OMETpUHM U MaTeMaTHYeCKOTro
aHaam3a




4. CTpyKTYypa, 00bEM M COlep KaHNe TUCHUIITHHBI (MOTYJIs1)

OO0m1as Tpy10€MKOCTh TUCIUTIIMHBI COCTABIISAET 2 3a4E€THHIX €IMHUIL /2 aKaJl. 4acoB, B TOM YHCIIC:

— KOHTaKTHas pabora — 8,5 akaj. 4acos:

— ayAMTOpHAs — 8 aKaJl. 4acos,

— BHeayautopHas — 0,5 akan. gacos;

— camocTosTenbHas pabora — 59,6 akan. yacos;

— B (opme mpakTudeckoit moarorosku — 0 aka. gac;

dDopMa arrecraguu - 3a4cT

AynutopHas s s
KOHTaKTHast paboTa E = dopma TeKyIIero
Paszen/ Tema g (B akan. Jacax) E E{ Bun 5 KOHTPOJIA Ko
> & © | caMOCTOSATENbHOW | YCIIeBAEMOCTH U
JIACIMTUTHHBI 2 £ ., | KomMmeTeHIuu
2 & paboTsl MIPOMEKYTOYHOM
Tlex. mab. | mpaxr. z 9 arTecTalyy
3aH. 3aH. | QO &
1.
CaMOCTOSTENbHOE
H3yHeHHe yqe? HO# 3amura OIIK-1.1,
1.1 Xumuueckas TepMOAMHAMHKA 9 HETHea};;HOH ) KOHTPOJIBHOM OIlK-1.2,
PaTypel; paboThI OIIK-1.3
- perieHne
KOHTPOJIBHON
paboThI
CaMOCTOSTENbHOE
nIyseHie y%? Hoi 3amuTa OIIK-1.1,
1.2 Xumuueckasi KHHETHKA 10 HI:ITZaquOH ) KOHTPOJIBHOM OIIK-1.2,
PATYPBL, paboThI OIlK-1.3
1 - peuierue
KOHTPOJIBHON
paboThI
- oopmiieHne
oTyera o
11a00PaTOPHBIM
pabotawm; Samuta
i nabopaTtopHoi OIlK-1.1,
1.3 PactBopsl 2 2 10,4 l::hf:;i[?:wn%l{o% paboThl. 3ammra OIIK-1.2,
Y yHeoHon KOHTPOJIbHOM OIIK-1.3
11 HayHHon paboTHI.
JIUTEPATYypHI,
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3yucHHe y4eOHOH

N 3amura OIIK-1.1,
1.4 JTucriepcHbie CHCTEMBI 10 HﬁTI;a};qHOH. KOHTPOJIBHOM OIIK-1.2,
Parypel, paboThL. OIIK-1.3
- perieHue
KOHTPOJIBHOMN
paboThL.
CaMOCTOSTEIILHOE
15 HayHenme yqe? HOH 3amura OIIK-1.1,
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIE 10 Hﬁ;a};qﬂon ) KOHTPOJIBHOM OIIK-1.2,
MIPOLIECCHI Parypel, paboTHL. OIIK-1.3
- pelieHue
KOHTPOJIBHOM
paboTb
- opopmneHue
OoTYEeTA 10
1a60PaTOPHBIM
pabotam; Sammta
i nabopaTopHO OIIK-1.1,
1.6 DieKTpOXUMHYECKHUE CUCTEMBI 10,2 CaMOCTOHTeHLHoeu pabothbl. 3ammra OIIK-1.2,
u3yueHue y4eOHOH . 13
1 HayHO# KOHTPOJBHON OIIK-1.
. paboThI
JIUTEPATyPHI,
- pelieHHe
KOHTPOJIBHOMN
paboThI
Hroro mo pasneny 59,6
Hroro 3a cemectp 59,6 3a4éT
Hroro no pucuuiuiHe 59,6 3a4eT




5 Oo6pa3oBarejibHbIE TEXHOJOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHUKALIMOHHAs! 00pa30BaTeIbHbIC TEXHOIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0KEHUE MaTepuaia B AMCLMITIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMHU CPEJICTBAMM, TaK U B (hopMe JIeKLU-Oece1bl WK Juajiora ¢ ayJuTopuei, JIeKui ¢
MIPUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JIEKUMU-KOHCYJIbTALUMM, T[IAE TEOPETHUUYECKUN
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JICKTOPY, TAKUM 00pa30M, JIEKLIUS IIPOXOJUT MO THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKIMU MOT'YT UCHOJIB30BATHCS 3JIEMEHTHI IIPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajnu30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY Ipobiem ¢
MIOMOILBIO IEMOHCTPALUH SBJICHUH, peaKI[1i WK IPOLIECCOB.

Jns peanu3annu HHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcss B XoJie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBINOJHAIOTCS TPYIIOBbIE WIM MHIUBUYaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [1pu
MIPOBEICHUH JTA0OPATOPHBIX 3aHSATHI MCHOJB3YETCS METOA KOHTEKCTHOTO OOydYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIOJB30BAaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUIOB: CTaTWYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHallMOHHAS Tapa; COBMEIIash €€ C TEXHOJIOTHEH MOIYyJIbHOro oOydeHus. BpimomHuB
HKCHEPUMEHT, oOydaromuecss (GOopMyJIupyroT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
HCIOJIb3YS IPUEMBl aHAJIOTMH U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAeT B ceOs camble pa3HOOOpa3HbIE
(bopMBl Yy4eOHOH NEesTeTLHOCTH: BBIMOJHEHUE JOMAITHUX 3a/JaHUi, 3aBepIIeHne 0(hOpPMIICHUS
1a00paTOpHBIX pabOT, NOArOTOBKA K MPAKTHUKYMY, U3yYEeHHE OCHOBHOTO U JIONOJHHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuorteke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHasi paboTa 00yJaronuxcst JoJMKHa ObITh HalpaBlieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOr0 MaTepraa, U3JI0KEHHOTO IpenojaBaTeieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHNN pyOEKHOTO U 3aKJIFOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMHU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, O0bEeMa, TIIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BBISIBIEHHUEM CTETIEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUU MOTYYEHHbIX 3HAHUN, YMEHUH 1 HAaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposig. OOyyaromuMcsl IpeUIaraloTcsl TECThl U 3a7jaud B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISET CTYAEHTaM B J1I000€ BpeMsi MPOUTH TeCT, MpoaHaIW3HpPOBATh
OLIMOKH ¥ TPONTH TECT BTOPUYHO.

6 YueOHO-MeTOqHYECKOe OOecTieYeHHe CAMOCTOATEIbHOI padoThl 00yyarommMxcst
[Ipencrasneno B mpmioxeHuu 1.



7 OueHOYHBIE CPeCTBA VIS IPOBeAeHHUs IPOMeKYTOYHOM aTTecTaunu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HHPOPMALIMOHHOE 0O0ecnevyeHue T CHUIIMHBI (MOTYJIfA)

a) OcHoBHAas IUTEpaTypa:

1. l'enpdpman, M. U. Xumus : yueOnuk / M. U. Tenvdpman, B. I1. FOctpaToB. — 4-¢ uzn. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr : 31eKTpOHHBIH //
Jlanp : anekTpoHHO-OMONmMorewnas cucrtema. — URL: https://e.lanbook.com/book/210221 (nata
obpamienus: 07.03.2024). — Pexxum mocTyma: i aBTOPU3. TOJIb30BATEIIEH.

2. Xumus : yueoHuk i By30B / FO. A. JleGenes, I'. H. danees, A. M. I'ony6es, B. H. [llanosan
; mox obmelt penakumert I'. H. ®aneeBa. — 2-¢ u3z., nepepad. u gon. — Mocksa : M3narenscTBo
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
anektpouHbii // O6pasoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511030
(mata obparenus: 07.03.2024).

0) JlonmosiHuTEILHAS JIMTEPATYpPA:

1. Measiauk, H. JI. PactBopsl : mpaktukym / H. JI. Mensauuk, D. P. Mymauna, O. A. MumypuHa ;
MarnuTtoropckuii roc. rexunueckuil yH-T uM. I'. . HocoBa. - Marauroropek : MI'TY um. I'. 1. Hocoga,
2019. - 1 CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara o6pamienns:26.04.2023). - MakpooObeKkT. - TeKCT . HIEKTPOHHBIA. -
Ceenenus nocrynnsl Takxke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cucremsl : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yH-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynssl Takxke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peaKIHH. OCHOBBI SJEKTPOXUMHH :
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. @ ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (nara oopamenus: 26.04.2023). - MakpooObeKT. - TeKcT : aeKTpOoHHBIN. - IMeeTcst
ME€YaTHBIM aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XHUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiroBa ; MarHUTOrOPCKH# TOC. TEXHUYESCKHIMA
yH-T uM. I". 1. HocoBa. - MarauToropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3ar. ¢ TUTY1.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata oOpamenus: 26.04.2023. - MakpooObekT. - TekCT : BJIEKTPOHHBIN. -
Ceenenus noctynusl Takxke Ha CD-ROM.

5. Koposun, H.B. O0mas xumus: yueb. 11 TeXHUUECKUX Hampas. U ciell. By3oB /H.B. KopoBun
—9-e¢ uzn., mepepab.- M.: Beicur. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcrt:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK Qusnko-xumuueckux BenmumuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasnens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : UBan ®enopos, 2003. - 238 c. : mn. - ISBN 5-8194-0071-2. - Texkcr:
HEIOCPEICTBEHHBIMN.

7. W3Bectuss BbICIIMX Yy4YeOHBIX 3aBeleHUH. XHUMHUA M XUMHYECKas TEXHOJOTHS:
Hay4YHO-TeXHHUYecKuit xypHait — ISSN 0579-2991.



B) MeToauyecKkue yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» Uisl 00ydaroUuuxcs BCEeX HaIpaBICHUN
MOJI'OTOBKH M CHICIIMANILHOCTEH JHEBHOM (hopmbl 00yueHus / O.A. Munrypuna; MarHuTOropckuit
roc. rexunueckuit yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2023. — 11
c. — Tekcr : HEmOCpPEACTBEHHBIM.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHONW PalbOoThl MO AMCHUUIUIMHE «XUMHs» Ui 00ydYarOMIMXCsl BCEX HaIpaBICHUI
MOJrOTOBKH U crierpanbHocTeii Bcex (popm obyuenus / JI.I'. Koasma; MarHuroropckuii roc.
texundyeckuil yH-T uM. ['. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenmoCcpeICTBEHHBIN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckre ykazaHus K J1aOOpaTOpHbIM paboTaM IO AMCHUIUIMHE «XUMHUS» IS
00y4aloIIMXCcs BCEX HAINPaBJICHUI MOATOTOBKH M CIielHaibHOCTEH Beex (opm obyuenus / JLI.
Komsima, E.B. Tapactok; Maruuroropckuii roc. Texuuueckuid yH-T um. . U. HocoBa. —
Marnutoropek : MI'TY um. I'. . HocoBa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsE CAMOCTOSATENBHOM pabOoThl M0 TUCHMIUIMHE «XUMUS» s 00Y4aromumxcs BCex
HAMpaBJICHUN MOJrOTOBKHM M CIeIHaibHOCTel Becex dopm obyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yn-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBIM paboTaM o
TUCHUILTUHE «XUMHUSD» A1 00YJaroIIUXCsl BCEX HAMpaBICHUM MOATOTOBKH M CIIEUAIbHOCTEN
Bcex opm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUNA YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckasi pa3paboTka K CaMOCTOSTeNIbHOM paboTe 1mo
JUCHMIUIMHE «XHUMHUS» Uid  O0O0YyYalroIIMXCS IO BCEM HAlpaBICHUSIM IOJATOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JIL.B. Uymposa, D.P. Mymnuna, O.A. MumypuHa;
MarnuTtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeACTBEHHBIH.

7. Konsima, JI.I'. KomiouaHbie pacTBOPBI: METOAMYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMHSD» U1 00Yy4aroluXcs MO BCEM HAIpPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropcKkuii roc.
texHndyeckui yH-T um. I'. 1. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 ¢c. —
Tekcr | HenmoCcpeICTBEHHBIN.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHbIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIabOpaTOpHOM paboTe MO MUCHUIUTHHE «XUMHUS» ISl OOYYarOIIMXCS BCEX HaIpaBJICHHUI
HOATOTOBKH MW crhenuanbHocTeld Bcex ¢Gopm obyuenust /| JLI. Komsma, E.B. Tapaciok;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. W.
Hocoga, 2023. — 10 c. — TekcT : HenmocpeACTBEHHBIH.

9. Komsma, JI.I'. OkuCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSTEIbHON padoTe Al 00y4yaromMXCcsl 0 BCEM
HaMpaBJICHUSAM IOATOTOBKH M CrenuanbHocTM Bcex ¢opm obyuenust / JL.I'. Konsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuit yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HEOCpeACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE IMPOIECChl: METOJMUYECKHE YKazaHUs K
nmabopaTopHON pabOTe MO MUCHUIUIMHE «XHMHSI» UIsI 00yJarOmUXCsl TI0 BCEM HaIpaBICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonona;
MarnuTtoropckuii roc. Texuandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.



r) [Iporpammuoe obecnieuenue u UHTEpHET-pecypcehI:

IIporpammHoe o0ecnieuenune

HanmenoBanue N
o Ne norosopa Cpoxk JieicTBUS JIMLEH3UN
MS Office 2007y 135 o1 17.09.2007 GeccpoUHO
Professional
7Zip cB000JIHO pacrpocTpansemoe 10 0OCCCPOUHO
FAR Manager cB0OOHO pacnpoctpansemoe [10 OECCPOYHO
bpaysep Yandex |cBoGoHO pacnpoctpansemoe 10 0OeccpoyuHO

IIpodeccnonanbubie 6a3bl JAHHBIX M MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Hassanue xypca CchUIKa

DnekTpoHHbIe pecypcehl ouommoreku MI'TY um. T'.H. https://host. megaprolib.net/MPO109/Web
HocoBa ] ' '

Poccuiickas ['ocymapcrBennas 6ubnmnorexa. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

denepanbHOE rOCyIapCTBEHHOE OF0KETHOE
yUIpEKICHUE «DenepanbHbIi urcruryt|URL: http://www1.fips.ru/
IPOMBIILIEHHON COOCTBEHHOCTHY

ITouckoBas cucrema Axagemus Google (Google

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

Scholar)

HaI_II/IOHaJ'IbHa}I I/IH(bOpMaL[I/IOHHO-aHaJ'II/ITI/I‘{eCKaH

cucteMa —  Poccuiickmii  unHgekc — mayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PUHII)

DnexkTpoHHas 6a3a nepuoIuUecKux u3aanuii East View
Information Services, OO0 «MIBUCx»
9 MartepHaIbLHO-TEXHHYECKOE o0ecnedeHue JUCHMIIINHBI (MOIYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TeXHUYECKOE 00ecTiedeHre AUCIHUITHHBI BKIIOYAET:

VYuebHble ayqUTOpUU JUId TMPOBENCHMsI 3aHATHM JIeKUMOHHOro THma. OcHalleHHe:
MynsTuMeUIHbBIE CPEICTBA XPaHEHU S, [Iepelaul U IPeCTaBIeHUs HHPOpMAIIH.

YyeOHble ayIUTOPUM JJIs  TNPOBENCHMS  J1a0OpPaTOPHBIX  3aHATHUH, TIPYNIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALMNA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OCHalleHHe:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTcpurabl: Ta6J'II/IIIBI, CXEMBI, IIJIaKaTHhI.

[Tomemenust ans camocTosTeNbHOW paboThl oOywarounmxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketoM MS Office, Beixomom B MHTEpHET W C JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMAaIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA.

[Tomenienust st XpaHEHUsT U TPOPIIAKTHIECKOTO O0OCTYKHUBaHHUS YI€OHOTO 000PYIOBaHUS.
OcHamenue: Cremnaxu, ceiidsl Ui XpaHeHUs: yueOHOro o6opyaoBanus. IHCTpyMEHTHI 11 peMOHTa
71a00paTOpPHOTo 000pyI0BAHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASIIYI0 BO BpEeMs MOJATOTOBKU CTYIACHTaAMHU OTUYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA MO KaXJAOMY PA3Aeily JUCUUILIMHBL. TeCThl BKIIOUAOT TEOPETUUECKUE U TPAKTUYECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS IMyTeM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

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

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil a¢ ekt peakuuu orpunarenet (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,;=NHj , AH = — 46 K]I)x/Moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/Momnb
B) /2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 I,=HI, AH = 26 K]Ix/mMoab

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) I/2N,+ O0=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

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

OHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagurny = Ni ) + CO (. Ompenenure BO3MOKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®293  (KJIx/MOJIB) S°9s  (JIx/MOaBL*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 u3MeHseTCs SHTPOIHUS TIPU Pa3IOKEHUN KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTcs T') HE 3HAI0
10. Hannas peaxkuus: 2KClOs (rgy —2KCl (18)+30; (1), AH<O Mo0xeT caMOIpOHU3BOJIHO IIPOTEKATh
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 0ajul, a OUHHAIIIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydaromuii CKOPOCTH M MEXaHU3MbI XUMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuIe oO0beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCs CKOPOCTh XUMUUECKON peakuun?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?
a) OT IPUPOJIBI PEarupyIOINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs BopaxeHue st ckopoctu peakuu 4 NO ) + 6 H O =4 NH3 () + 5 O, ()
a) V = k[NOJ*[H-0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaskeHHe /Uil KOHCTAHTHI paBHOBecHs peakiuu A +2 B =C +D?

a) Kp = [C][D]/ [A][B]®



6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMMe MmoKa3bIBaeT 3HAUCHUE TEIJIOBOr0 3¢ deKTa peakiun?
a)l +E .

6) 2 # 2

B) 3 'y
/7 ;
—3 v

XO0J1 peakInu

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, U300pKEHHOW Ha TUarpaMmMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIus

0) PHIOTEpMUYECKAsT PEAKIIH

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

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa PaBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
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 peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K* + SO,* = K,S0,4
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa 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 pactsopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxaBneHus rusponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOpP BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K03 (HULIMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOIMAIIMHM PACTBOPEHHOIO BELIECTBA — ATO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu Agy,C,04
1)5107" 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 COJIEH MOTYT MMETh IICJIOYHYIO WJIM KHUCIYIO Cpeidy.
[IpuuuHoOi 3TOTO ABIAETCA ...

1) osnexTposu3 coseit

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/ICHepCHLIe CUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC M ICCTOC 3alaHU - B 3 Gamna.

Tect Nel

1. Vkaxwurte pa3Mepbl YaCTHI] KOJUIOUIHBIX CUCTEM

1) wmenbie 1 HM

2)  6omabme 100 HM

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

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOATYJISIUY KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJKEH ObITh HANMEHBIINM?

1) xuopun Kanus

2) cynbdar Kamus

3) oprodocdar kamus
4.  Muuemna 30515 UIMEET CTPOCHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  TUAPOKCH KaJIUs
5. Ilpm B3ammonmeiictBuu 20 mu 0,001H wutpata cBunmna (1) ¢ 10 ma 0,02H cynedara xamms
obpasyercs 30mb cynbdara cunma (l). K xakomy smekTpoay MOKHBI HEepeMeIIaThbCs YaCTHII
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHHH JMHAMUYECKOTO PaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xon6s1 HasMTO 10 50 MIT 307151 TMAPOKCH A Kere3a. [ Toro 4ToObI BBI3BATh KOATYISIIUIO
307151 TOTpeboBaoCch 100aBUTH: B riepByIo — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpusi. Berauciute mopor Koaryasiuy Kaa0ro JJIeKTPOIIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE NMPOLECCHI
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. OxkucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHHUS
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 YBEITUYNBACTCS
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)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CterneHH OKHCIICHHUS KUCIIOpO/ia a) B BOJIC M 0) B IIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIIO# cpesie, BOCCTaHABIMBAETCA 1O ...
1)  xarmona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieidr mo cxeme Cr,Ss3 + KNO; =2 KyCrO4 + KySO4 + NO okucienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(ppuIIMEeHTOB B peaKkiuu, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakipn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Tteme «DIEKTPOXUMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIleHUBAIOTCS B 1 0asut; TpeThe U YeTBepToe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEeKTPOAHBIA MOTEHIUA ONPEACIIAIOT 10 YPABHEHHUIO ...



1) Hepucra

2) MewnpeneeBa-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro simemMeHta MgMgSO,||CuSOy/Cu mpu craHgapTHBIX
YCIIOBUSAX

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) a30THAas KUCIIOTa

4) KHCIIOPOJT
4, Ykaxute cymmy K03 OUIIMESHTOB B YpaBHEHHUH dJICKTPOJIU3a pacTBopa HUTpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B MPSIMOM HalpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JIEKTpPoiu3e cyib(dara MWHKA, KOTOPBII
npoBoauiIu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

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

NPOTEKAIOIIEH MPHU AIEKTPOXUMHUYECKOI KOppo3uu ranbBaHomnapel ZN|Mg B cepHokucioii cpene. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BreayauTopHas — camocTosTenbHass — pabora  oOydarommxcs OCYHIGCTBJ'ISIGTCSI B BI/I,Z[e I/IqueHI/Iﬂ HI/ITepaTypBI 110
COOTBETCTBYIOIIIEMY pa3lieldy ¢ IMpopaboTKoi marepuaina; oQOpMIICHHUS OTYETOB MO JIAOOpATOPHBIM
paboTaM U BBITTOTHEHUS JOMAIITHUX 3aJJaHUH.

Bapl/IaHTI)I TeMaTH4YeCKUX JOMAIIHUX 3aJaHuil 15 BHeay}Il/lTOPHOﬁ CaMOCTOSITENbLHOI paGOTbI
CTYACHTOB IO TeMaM

Jlomamnee 3aganue Neo 1
I10 TEME «Xnanecxaﬂ TepMOI[I/[HaMI/[Ka»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHYecKas TEPMOIUHAMIKAY: TIepBasl 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amauya 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 TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WM TIOTJIOUIAETCS JHEPrusi B XOJ€ peakuuu; 0) MPUYMHY HAWJACHHOTO H3MEHEHHUS HHTPOIIHUU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)2 () + CoH; (), monb3ysch
CTaHJAPTHBIMU TEIUIOTaMHU OOpa30BaHUs pearupyronmx BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

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

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

6) 2 CO (0 + 02 o= 2 COZ ()» AH = -566,2 KZ[)K

Jlomamnee 3aganue No 2
mo TeMe «XMMHYeCKAsd KHHETUKA)

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

3amayga Nel
Peaknusa nporekaer no ypasHeHuto: O; oy +2 CO (y = 2 CO; (. HavanbHbele kOHIEHTpanyu

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

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, Ipu KOTOPOM 3TO KE KOJMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO MIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe () + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIEHTPALIMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO ) + HoO () = CO2 (n + Hy () HavanbHble KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(1-), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 k]I x;
CO(r) + HQO(r) =CO, @ T Hyp, AH =-41,1 k]I x.

VYkaxuTe HanpaBJICHUE CMEIIECHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) TIPHU TTOHMKEHUH
TEMIIEPaTyphl, €CIAH JaBJICHHE IOCTOSHHO, O) TMpU TOBBIIICHUH MHaBICHUS, €CIU TeMIepaTrypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakom o0beme Bojbl cienyeT pactBopuTh 135r SnCly mst momydenus 3M pactBopa xiopuaa

onosa (II) ¢ mmotHocThIO p = 1,405 T/MN?

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

3agayga No2

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

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JBa MOJICKYJISPHBIX YPABHCHHSI PEaKUi K CIICIYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H'— Zn* +H,S

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

3amaua NeS

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

3asaga Neb

Haiinure npoussenenue pactsopumoctu PbCly, eciiu B 200 mut Boasl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

Jlomainee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

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

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B YpaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

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

HJ + HsPO, — J, + H3PO; + 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

3agaya Ne2

CocraBbTe YpaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ:

KMnO,; + NaNO, + H,0 —

NaCrO, + HO, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg+ HNO3 pa) —



3amaga Ne3
Jlanbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysice TabnuIeill CTaHOAPTHBIX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX ITOTEHIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOM peakuuu B ykazaHHOM cpene (HNOjz). Paccuumtaiite 3HaueHue
ANEKTPOJBIIKYIIEH CHUIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CHCTEMBI»: IIEpBast 3aJjaua OLICHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKalomeld Npu padoTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOr0 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C raapBaHUYECKOTO 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKOH Koppos3uu rampBaHonapbl Co/Ni: a) B Kucioit cpene; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb Macchl aHOJA MPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

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

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QaxTHueckoe KOJIMYECTBO MeETajula, MOJYYEeHHOTO Ha KaTojAe IpH 3JIEKTPOJIu3e
Co(NO3),, eciu 31eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0O/Ia METAJJIA TI0 CPABHEHHIO C PACUETHBIM.

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

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMu4eckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbNUs KaK (QYHKIUS COCTOSIHUSI CUCTEMBl. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNIME Ha TemiIoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOM pEaKIUU U METOJIbI €€ PEryJIupOBaHUsI.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakuuu. [Ipasuno Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIvHU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BiusiHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble qUarpaMmsbl 1Jisi OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallMM pacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHIOCHTpaluA, MOJIApHasA KOHUCHTPAIWA S5KBUBAJICHTA, MOJIbHAsS 10JIA, TI/ITp).

3. KomnmuratuBHbIC CBOMCTBa pacTBOPOB. M ieanbHbIN pacTBOpP.

4.  3axonsl Payns: I (toHomeTpuueckuii) u 11 (30y/ITHOCKONTMYECKHUN U KPHOCKOTTUICCKHA ).

5. Ocmoc. OcMoTndeckoe napienre. Cxema ocMoMeTpa.

6. KucI0THO-OCHOBHBIE B3aMMO/IEHCTBHS BEILIECTB.

7. HonHasg Teopusi KUCIOT M OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOKEHUS TEOPUU
Appennyca.

8.  Jluccommainusi KUCIOT, OCHOBaHUM M COJEel C TOYKU 3pEHUS HOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JIuccommanus ciaadbIxX IeKTponToB. KoHCTaHTa MHUCCOMAIINN.

11. 3akon pazbaBnenust OctBanbpia.

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

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VonHoe nmpousBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.

15. T'maponus coneit. Tunsl ruapoaM3a CONEH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

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

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — Ileckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarymnsamust muoduiabHbIX 1 TH0()OOHBIX KOJUIOUIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOJXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

BOoo~NoTgR~WNE



11. [IIpaBuno lyneue — N'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl M0 TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTEbHO-BOCCTAHOBUTEBHBIX PeakUuid (IpuUMeEpHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbI»

DneKTpoXUMHUYECKHe cucTeMbl. Kimaccudukarus 3J1eKTpOXUMUIECKIX TTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa TPAaHUILIE pa3/iesia «METaJlI — 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.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Kopposus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCJIUTEISL.

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 dJICMECHTEHI.

arLONOE



Mpunoxenue 2

7. OueHoOYHBIE CPeCTBA /IS IPOBECHHs MPOMEKYTOUHOI aTTecTAIMI
HpOMG)KYTOLIHaH arrecragus nMeer OEJIbIO OIpCACINTD CTCIICHb JOCTHIXCHUA
3aIllJTaHUPOBAHHBIX PE3YJIbTATOB 06yquH51 10 JUCHHMILIMHE 3a OHpeI[eJIeHHBIﬁ nepuon 06yquH51.

a) Ilnanmpyemble pe3yabTaTbl oO0y4YeHHMST W OLCHOYHBIe CpeACTBa JIsi NPOBedeHHs
NPOMEKYTOYHOM aTTecTaluu:
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OIIK-1 Crioco6eH pemrats 3aa9u MpoPecCHOHATFHON AESITETFHOCTH Ha OCHOBE HCITOJIb30BAaHUS TEOPETUIECKHX M MPAKTHIECKUX OCHOB €CTECTBEHHBIX M TEXHIHUECKUX

HayK, a TAKXKC MAaTEMAaTUYCCKOI'O arrapara

OIlK-1.1

Onpenenser XapaKTEPUCTUKHU
(hM3UYIECKOT0 M XUMHUYECKOTO Tporiecca
(sSBJICHUS), XapaKTEPHOTO il O0OBEKTOB
mpo(ecCHOHaNbHON AEATeIhbHOCTH, Ha
OCHOBE TEOPETHUECKIX u
AKCIIEPUMEHTATBHBIX UCCIICTOBAHUIN

IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4eTy:

1.

o gk wN

P

16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.

0.
. Karanuzaropsl u katanutudeckue cuctemsl. | eTeporeHHbIl KaTaaus.
12.
13.
14.
15.

OCHOBBI XMMHYECKOW TEPMOJMHAMHUKH: CHCTEMa, TEPMOAMHAMHYECKHE MapaMeTpbl CHCTEMBI,
(byHKIUHM cOCTOSIHUS cucTeMBl. 11epBhIii 3aKOH TEPMOANHAMUKH.

OHepreTuka XUMHUYECKHX MPOLIECCOB.

OHranbnud. 3akoH 'ecca U CleaCcTBHS U3 HETO.

Ourtponus. YpapHenue bonsumana. Bropoli 1 TpeTuil 3aKOHbI TEPMOAMHAMUKHU.

Ouneprus [ m66ca. HanpaBneHns XUMUYECKIX TIPOIIECCOB.

Xumnueckast KnHeTuka. CKOpOCTh XUMUYECKOW peakiuu. CpeqHsist 1 UICTUHHAS CKOPOCTH PEaKIIUH.
Kunernueckast kpuBasi.

CKOPOCTb pPeaky U METObI €€ PEryInpOBaHHUS.

Bnusinue Temneparypsl Ha ckopocTh peakiui. [Ipasuno Bant-I'odda.

DHeprus akTUBaIMKA. AKTUBUPOBAHHBIN KOMIUICKC. Y paBHEHHE AppeHHyCa.

KaTtanu3aTopbl 1 KaTaIUTUYECKUE CUCTEMBL. | OMOTE€HHBIH KaTalus.

Xumudaeckoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO PAaBHOBECHS.

Cwmemienne xumudeckoro pasHosecus. [Ipunnun Jle larense.

PactBopsl. CriocoOBI BeIpakeHUsT KOHIIEHTPAIUN PACTBOPOB.

PactBoper snektponuroB. CTelmeHb W KOHCTaHTA DJICKTPOJUTUYECKON JTUCCOIMAIMH. 3aKOH
pazbagrienus OcTBaiibia.

Jucconmaryisi KUCIIOT, OCHOBaHUM, coei. AM(OTEpHBIE SJIEKTPOIIUTHI.

PactBopumocTs. [Ipon3senenne pacTBopuMocTy. Y clI0BHE 00pa30BaHUS U PACTBOPEHHS OCAIKOB.
Huccoumanus Bojbl. MonHoe npownsBeaeHue Bojibl. pH.

IMupponus coneil. CTeneHs U KOHCTAHTA THAPOIIN3A.

Hucnepcusie cucrembl. Knaccudukanus. JInoguibHbie 1 TMOPOOHBIE KOJIIOUIB.

CrtpoeHune KOJUTOUAHBIX YaCTHII.

Koarynsus KoJuIonIHBIX pacCTBOPOB.

OKHCIUTEIIbHO-BOCCTAHOBUTEIIHLHEIC CBOIiCTBa BCIIECTB. Knaccuduxarms
OKHCITUTEIIPHO-BOCCTAHOBUTEIBLHBIX PEAKITHH.

DIIEKTPOXUMHUYICCKIE CUCTEMEI. 3akoHbI Dapajes. DINeKTPOIHBINA TOTCHITHAIL.

lanpBanudeckuii sneMenT Janmamsa SIkoOu.

DIIEKTPOXUMHUUECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuaBoB. [IpruMeHeHne 3IeKTpoausa.
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27. DnexkTpoyin3. AHOMHBIA M KaTONIHBIM MPOIECCHI TNPHU JJICKTPOJU3e pacTBopoB. [IpuMeHneHue
JIEKTPOJIU3A.
28. Kopposus. Buasl koppo3un. CriocoOb! 3alTUThl METAJIOB OT KOPPO3HH.

OIIK-1.2

Hcnonp3yer TeopeTHdecKHe OCHOBBI
TEXHUYECKUX HAyK Uil IpPUMEHEHUs
MHHOBALIUOHHBIX  TEXHOJOTMH  Ha
peanbHbIX CTPOUTEIBHBIX OOBEKTOB

Ilpumepnsie npakmuyuecKkue 3a0anus

1. Hamwucarp »JIeKTpOHHBIE YpaBHEHHS SJCKTPOIAHBIX IPOILIECCOB, YpPaBHEHHE CyMMAapHOM
TOKOOOpa3yromei peaknuu, BeIMUCIUTh DJ[C rallbBAHHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.

2. Hanmucatb MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHs peakiuii ruaponu3sa comueit: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHYNTH ypaBHEHUS peaKkInii, HAITMCAB X B MOJEKYJISIPHON 1 MOHHOH popmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHHUs OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
K,Cr,0; + FeSO, + H,SO, — , KMnO, + Na2803 + H,0 —.

6. HamwcaTh DJICKTPOHHBIE YPaBHEHHUs  OJIEKTPOAHBIX  IPOILECCOB, ypPaBHEHHE CyMMapHOi
TOKOOOpasytomed peakiuu, BbYUCTUTh DJC raqbBaHMYECKOrO 3JIEMEHTA, €CNIM KOHIICHTPAI[MH HOHOB
2+ 3+
MeTaiioB paBHbel: [Mn]=0,01 momns/n, [Au™]=0,1 Mosb/m.

7. 3aKOHUYUTH ypaBHEHUS PEaKIIUi, HAIIMCAB X B MOJICKYJISIPHONH ¥ HOHHOU (opMax:
NH4OH + HNO3 -, ZH(OH)2 + NaOH—», A1P04 + Nast4 —.
8. Hamucats ypaBHEHMS peakIinil ruapon3a B MoeKyaspaoM u nonHoM Buje: Aly(SOy4)s, KCI, Na;SOs.

9. HamwucaTh 3JIGKTPOHHBIC YPaBHEHHS  OJICKTPOJHBIX IPOILIECCOB, YPaBHEHHE CyMMapHOM
TOKOOOpasytomiei peakiuy, BeMUCIUTh DJIC ranpbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIICHTPAaIlud WOHOB
MeTasioB paBHsL: [ZNn°*]=0,01 mMoms/mn, [Cu*]=1,0 Moms/m1.

10. Cynbdat amomuaust maccoir 36,4 r pactsopwin B 100 T Boabl. [[10THOCTE MOTy4€HHOTO
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pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcarp >JIEKTPOHHBIC YpPaBHEHHUS DJIEKTPOJHBIX IPOIECCOB, YPAaBHEHHE CyMMapHOMN
TOKOOOpasyromieil peakiuu, BoaucIuTh DJ[C raqbBaHUYECKOrO 3JIEMEHTA, €CIM KOHICHTPAIMH
MOHOB MeTaiuIoB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

12. 3aKOHYHUTH YpaBHCHUA peaKHI/Iﬁ, HarucaB UX B MOJICKYJISIPDHOM U HOHHOM BUC:

MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4CI1 + KOH —.

13. Onpenenure TEpMOIMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuuu CaO) + 2 Cio =
= CaC; () + CO(p), AH; = 460 x/I>x npu crannapTHeIX ycnoBuax. PaccuuraiitTe Temieparypy Hadana
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe YpaBHEHHSI OKHCIUTENIbHO-BOCCTAHOBUTENbHBIX PEAKIIUil:

KMnQO4 + NaNO, + H,SO,4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB nporekanus peakuun 2 Cl oy + 2 HoO(y =4
HCly + Oz (ry, AHy = 115,6 x/Ix npu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuun, ecan S(Cl2)=223 Jx/mons K; S(H20)=189 [Ix/mons-K; S(HCl)= 187]x/monb-K;
S(02)=205 Tx/monb K.

16. Hamucatp ypaBHEHHsI peakiiiii THaApon3a B MosieKysipHoM U woHHOM Buje: CrCls, NaNOs,
K>CO:s.

17. CocTaBbTe YpaBHCHUA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁl

K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius mpoTekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monbs/a. Bo CKOIbKO pa3 HM3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 ma Boas! pactBopuiu 160 r xnopuna xenesa (I1I). [InoTHOCTs moMy4eHHOTrO pacTBopa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

20. Onpezpenurte TEPMOJMHAMHUYECKYI0 BO3MOXKHOCTb IMpoTeKaHUs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 x/Ix npu cTaHIApTHBIX yclI0BHAX. Paccuutaiite Temmeparypy
Hauana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/mMonb-K;
S(S0,)=248 JTxx/monb-K.

21. Peaxkuus ujet no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS(. HauanbHas koHIEHTpalus Bogopoaa
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2 Mow/m, cepsl 1,5 Moub/n1. OnpenesnTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bogopoaa?

22. Onpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTD IIPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2Zn0 ) + 2 SO; (1), AH, = -890 x/I>x npu craHIapTHbIX ycloBusx. PaccuuTaiite TemmnepaTypy
Hauana peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 JIx/moas K; S(ZnO)= 44 Ix/mons K;
S(S0,)=248 JI:x/monb K.

23. HauanbHble KOHIEHTPAMK UCXOIHBIX BelecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () 6b11H
pasusbl 1,8 Monbs/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope oprodochopHoit kucnotsl Maccoit 1200 r u tutotHOCTHIO 1,153 T/MIT coepkuTcst
312 r H3POy. Paccuntaiite: ®(H3POy); Cy; Coxs Crny N(H3PO4) 1 N (H20); T.

OIlK-1.3

Pemaer  mHxkeHepHble  3amaud C
ITOMOIIBI0 MATEMAaTHYECKOTO ammapara
BEKTOPHOH anreOpbl, aHATUTHYCCKOM
FEOMETPUN U MATEMATHYECKOIO aHAJIN3a

Hpumepuble npakmuieckue 3a0anusn

1. Jna peakumu CHy o + CO, o = 2 CO y + 2 H, () onpenenure BO3MOXKHOE HaIpaBIICHUE
CaMOIIPOU3BOJIBHOTO TE€YECHMSI PEaKLUU IIPU CTAHIAPTHBIX YCIOBUSAX M IpU Temmeparype T =9270C, eciu
TEIIoBOH 2(QQEKT peakluu 10 3aJaHHOM TEMIEpaTypbl HE M3MEHMTCA. YKaXKHMTE: a) BBIICIACTCA MU
IIOIJIOLIAETCI JHEPIrus B XOJ€ pPEaKIuu, 6) MPUYMHY HaJIEHHOr0 WM3MEHEHUs 3HTponuu. Paccuutaiite
TEMIIEpPaTypy Hayaja PeaKiHH.

2. BeIpasute uepe3 KOHLEHTPAIMU PEareHTOB KOHCTAHThl paBHOBECHs cieayromux peakuuit Ny + 3
Hory =2 NHjy, AH=-92,2 xJ[)x. YKaxuTe HanpaBJIeHHE CMEIEHN XMMHUYECKOTO PABHOBECHS 3THX PEAKIHIA:
a) NpU TOHWKEHUH TEMIepaTyphbl, €ClIM JAaBJICHHE IOCTOSHHO; ©) NpH IOBBINIEHUU [ABJIEHUS, €CIIH
TeMIlepaTypa NOCTOSIHHA.

3. CKOJIBKO MIJUTHUTATPOB 96%-HOTO pacTBOpa CEPHOU KUCIOTHI C TUIOTHOCTHIO 1,84 /Mt ToTpebyercs
Jutst npurotosienud 2 1 0,25M pactsopa?

4. Kakue m3 ciemyromux coneil mogaseprarorcst ruaponusy: Nap,SiOs. Cu(NOs),. KBr? Cocrasbte
HOHHBIE U MOJICKYJISIPHBbIE YPaBHEHHUS THAPOJIN3a COOTBETCTBYONMX cojieil. Kakoe 3nauenue pH (< mm> 7)
UMEIOT PacTBOPBI 3TUX COJIEH?

5. 3omb ruapokcHuaa MarHus noiydeH myteM cmemuBanug 0,02 i1 0,011. pactBopa MgCl, u 0,028 n
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0,005 u. pactBopa NaOH. Onpenenute 3apsia 4acTUL MOTYYEHHOTO 301 M HAMUIIHUTE GOPMYITY €r0 MULIEILIBL.

6. Paccuwuraiite QJICKTPOABMWKYINYIO CHIIY MW ONPCACIUTC HAIpPaBJIICHUE CaMOIPOU3BOJIBHOIO
IMIPOTCKaHUs pCaKIU ITPU CTAHAAPTHBIX YCIIOBHUAX, UCIIOJIB3YA 3HAYCHHUSA OKUCIIUTCIbHO-BOCCTAHOBUTEIIbHBIX
IIOTCHIINAJIOB H) + H3PO4 — Jz + H3P03 + Hgo

7. [lpuBeauTe CXEMBI SIEKTPOAHBIX MPOLIECCOB U MOJIEKYJISIPHBIC YPaBHEHUS PEaKIUH, MTPOTEKAIOIINX
IpPH JIEKTPOXUMHIECKON Koppo3uu rajgpBaHonapbl Co/Ni: a) B kucioii cpene; 0) BO BIAKHOM BO3IyXe.
Onpenenure yObUIb MacChl aHOJA MPH KOPPO3WH B KHUCIOH cpene 3a 20 MHUH, €CITU CKOPOCTh KOPPO3UH
coctasuia 0,01 r/u.

8. CocraBbTe 3JEKTPOHHO-WMOHHBIE YPAaBHEHHUS DJIEKTPOAHBIX IPOIECCOB (AHOJ HHEPTHHIN) U
MOJIEKYJIIDHOE YpaBHEHHE pEeaKIWh, IMPOUCXOASIel mpu snekrtponu3e pactBopa CoSO, Brerumcnure
(hakTHYECKOE KOIMYECTBO METasla, MoTy4eHHOro Ha karozae npu aektponuse Co(NO3),, eciu 31eKTpous3
MpoBOAWIN B TeueHuWU | 4. Beixonm mertamna mo Toky cocTaBui 85%. YKaKHTE€ BO3MOXKHBIC MPUYHHEI
YMEHBIIECHUS BbIX0JIa METaJlIa TI0 CPABHEHHUIO C PACUETHBIM.




0) Iopsnok npoBeaeHUs MPOMEKYTOUHON aTTeCTAlMM, MOKA3ATE]H U KPUTEPUU OLIEHNBAHUSI:

IIpoMexyTouHasi arTrecTalysi MO IWUCIUILUIMHE «XWUMUS» BKIIOYAET TEOPETUYECKHE BOMPOCHI,
MO3BOJISIONIUE OIICHUTh YPOBEHb YCBOCHHUS OOYYalONIMMHCS 3HAHWM, W MPaKTHYCCKUE 3aJIaHus,
BBISBIISFOIINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHH U BIIaJI€HHUH, TPOBOAUTCS B JOpME 3adeTa.

3ayer Mo AaHHOW JUCLMIUTMHE MPOBOIUTCA B YCTHOH (opme mo Ouieram, KaKAbIH U3 KOTOPHIX
BKJIIOYAeT 2 TEOPETUUECKUX BONIPOCA U OJHO MPAKTUIECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu ouenueanus sauema:

«3a4TEHO» - O0YyYaloUIUiicsl EMOHCTPUPYET IMOPOTOBbI ypoBeHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMM: B XOJ€ KOHTPOJIbHBIX MEPOIPUATUI JONYCKAIOTCS OIIMOKH, HPOSBISAETCS
OTCYTCTBHE OTJAEIbHBIX 3HAHUI, YMEHUI, HABBIKOB, 00Y4aIOIIUNCS UCIBITHIBACT 3HAUUTEIbHbBIC
3aTpyJHEHUS NPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU IPU UX [IEPEHOCE HA HOBBIE CUTYaLIUH;

«HE 3a4TEHO» - 00yJaroIIMiics HE MOXKET MOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUsT HH(OPMAINK, HE MOXKET IMOKa3aTh MHTEIUICKTYaJIbHBIC HABBIKH PEUICHUS MPOCTHIX
3azay.



