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PaGoyas nmporpamma cocrapiera Ha ocHoBe @I'OC BO - 6akanaBpuar mo
HanpasieHuto noArotoBkH 15.03.06 Mexarponuka 1 poO0TOTEXHHKA (TIpHUKa3
Muno6puayku Poccuu ot 17.08.2020 r. Ne 1046)

PaGoyas mporpaMma paccMOTpeHa U 000peHa Ha 3acefaHnuu Kadeapbl XUMHUH

15.01.2025, npotokoun Ne 4
3aB. kadenpoi 9% H.JI. Mensinuk

Pa6oyas nmporpamma ofobpena Meroaudeckoi komuccued  UEuC

03.02.2025 . mpotokox Ne 3 K\ ‘f
I[Ipencenarens g(}u , 1O.B. ComoBa
W

CortacoBaHoO:
3aB. kadenpoit ABTOMaTU3UPOBAHHOT'O IEKTPONPHBOJIA ¥ MEXaTPOHH
iy

\A. HukomaeB

Pabouas mporpamMma cocTaBlI€Ha: M
JoneHT Kabeapbl XMMHH, KaH]. TEXH.HAyK 2.P. Mynnuna

PernieH3eHT: y Y /
noueHT kapeapsl MuXT, kana. XuM. Hayk C/ o C.A. KpsuioBa




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, ONUCHIBAIOIINE CBOMCTBA XUMHUYECKUX COCTUHEHHUIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JucuunnrHa XuMus BXOAUT B 00s13aTEIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)KeHepHLIC 3HaHHUA, MCTObI
MATCMATHYCCKOI'0 aHaJIn3a U MOJACJIMPOBAHUS B HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIIK-1.1 Pemaer cranaapTHeie npodeccuoHaNbHbIE 3a/1a4K ¢ IPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM
OIIK-1.2 IIpumeHnseT MeToAbl MOAECIMPOBAHNS U MATEMATHYECKOTO aHAJIN3a JUIS

penieHus 3a/1a4 B IpoPeCCHOHAIBHON e TEITbHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 78 aKkaJ. 4acoB:

— ayuTopHas — 76 akajl. 4acos;

— BHEAyAUTOpHAs — 2 aKaj. 4acoB;

— camocTosTenbHas pabora — 30 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas X
KOHTaKTHas paboTa g QE) DopMa TeKyIero
Pasznen/ tema § (B aan. uacax) é E‘ Buz . KOHTPOIA Kon
[— : g © | camocTosTeNEHO | yomeBaeMOCTHH | ooy
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3ydeHue
1.1 Xumudaeckas y'{€6HOI/IVI/I 3amura . OIIK-1.1,
6 6 2 Hay4HOH KOHTPOJILHOH
TePMOJIUHAMHKA OIIK-1.2
JATEPaTypPHI; padoTHI
- perieHne
KOHTPOJIBHOM
paboThI
CaMOCTOSITENEHOE
n3ydeHue
yueOHOM U 3ammra OIK-1.1
1.2 Xumuueckast KHHETHKA 6 6 2 HAy4YHOH KOHTPOJIBHOM OHK-ll 2’
JIUTEpaTyphl; pabdoTsl '
- pelieHue
KOHTPOJIbHOM
3 paboThI
- oopmieHHE
oT4eTa o
71a00paTOPHBIM
pabotawm;
- 3amura
CaMOCTOSTENEHOE n1abopaToOpHON OIK-1.1
1.3 PactBOpHI 8 8 10 H3y4YeHHE paboTsbl. 3ammura OHK-ll 2’
y4eOHOi 1 KOHTPOJILHOH '
Hay4HOH paboTHL.
JIUTEPaTypHI;
- perieHue
KOHTPOJIbHOM
paboTHL.
- 3amura OIK-1.1
1.4 JlucniepcHbIe CUCTEMBI 6 6 6 CaMOCTOSITENIEHOE KOHTPOJIbHOI OHK-ll 2’
H3y4YCHHE paboTHI. '




yueOHOM U
Hay4YHOU
JIUTEpaTypBhl;
- pelenue
KOHTPOJIBHOH
paboTHI.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

2,1

CaMOCTOATCIIBHOC

n3ydeHue
yueOHO U
Hay4YHOU
JIUTEPATYPBHI;
- perieHne
KOHTPOJBHOMH
paboThI

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-1.1,
OIIK-1.2

1.6 DnexTpoxuMuIecKue
CHCTEMBI

- opopmneHue
oT4eTa 1o
1abopaTopHBIM
pabotam;
CaMOCTOSTENBHOE
U3y4YCHHE
y4eOHOi u
HayqIHOU

JIATEPaTypHI;
- perieHne
KOHTPOJIBHOM
paboThI

3amuTa
1a00paTOpHOI
pabotsl. 3amura
KOHTPOJIbHOU
padoThI

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

38

38

30

Wroro 3a cemectp

38

38

26,1

3a4eT
3a4yer

Hroro no JUCHUIIIINHE

38

38

30




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHH, TJIe TEOPETHUECKUI MaTepra 3apaHee BbIJAeTCsl CTYACHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MEeCTo B MPOLIECCE MPETIOAaBaAHUS TUCIUILTMHBI « XUMHUS» 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
Ipo0JIEM € IOMOIIBIO AEMOHCTPALIUH SIBJICHUH, peakLnii MK IPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a0opaTopHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHallMOHHAs [apa; COBMEIas €€ ¢ TEXHOJIOIHMed MOYIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM JAeATeNbHOCTH: BBIMOJIHEHHE JJOMAIIHUX 33aJJaHUH, 3aBEpIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIHMOTEKe, HaMcaHue peepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectaiuu. CamocrosTenbHas paboTa 00ydaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHe, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPaBUIBHOCTH, 00beMa, ITyOMHbI 3HAHUH, YMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPE/ICTBA MO3BOJIIOT HKCIIEPUMEHTUPOBATH C HOBBIMHU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecieyeHre JUCHMIITTHHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tensdpman, M. U. Xumus : yueonuk / M. U. T'enspman, B. I1. KOctparos. — 4-¢
3. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. — Texkcr :
ANEeKTpOoHHBIH // JIaHb : aekTpoHHO-OuOHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 07.03.2024). — Pexxum goctyna: s
aBTOPU3. II0JIb30BATEIICH.

2. Xumus : yuebnuk nis By3oB / FO. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B.
H. Hlanosan ; mox o6meii penakuueii I'. H. ®aneeBa. — 2-¢ uz., nepepad. u gon. —
Mocksa : M3narensctBo FOpaiit, 2023. — 431 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5
-534-02453-1. — Tekcr : anekrponrHbii // Obpa3oBatenbHas mwiardopma KOpait [caiit]. —
URL: https://urait.ru/bcode/511030  (mata oOpammenus: 07.03.2024).

0) lonoJiHUTeILHAS JIUTEpaTypa:

1. Mensnuk, H. JI. PactBopsr : npaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O.

A. MumypuHa ; Marautoropckuii roc. rexumdeckuii yu-t uM. I'. . Hocosa. -
Maruurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy:n. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (marta oOpaieHus:
26.04.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctems! : npaktukym / H. JI. Mensuauk, D. P.
Mynnuna, O. A. Muntypusa ; Marauroropckuii roc. rexunueckuit yu-T um. I'. . Hocosa. -
Maruaurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy:n. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (marta oOpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

3. Konsina, JI. I'. OkucnautenbHO-BOCCTaHOBUTENbHBIE peaklini. OCHOBBI
aneKTpoxuMuu : yueonoe nocoodue / JI. I'. Konsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabin. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (marta oOpaieHus:
26.04.2023). - MakpooOBeKT. - TeKCT : AIeKTPOHHBIN. - FIMeeTcs meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumnueckasi KuHeTuka. CoCcTOSHUE XUMHUYECKOTO
paBHOBecus : mpakTukyM / O. A. Mumypuna, 3. P. Mynnuna, O. B. Epmiosa ;
Marnurtoropckuii roc. Texuudeckuid yH-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY um. T
W. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. sxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta obpaieHus:
26.04.2023). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs J0CTYMHBI Takke Ha CD-
ROM.

5. KopoBuH, H.B. O0miast xumusi: yue6. 111 TEXHUYECKUX HAINpaB. U CIIEL.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mik., 2007.- 557 c.: wi. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEICTBEHHBIA.

6. KpaTkuit cnpaBouHUK Qu3nKo-XxuMuyeckux BenuunH / coct.: H. M. bapown, A.

M. Tlonomapesa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M.
ITonomapeBoii. - 10-e uzn., ucnp. u gom. - CII6. : Ban ®@enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - Tekct: HETOCPECTBEHHBIH.



7. V3BecTus BBICHINX Y4eOHBIX 3aBeleHUN. XUMHUS U XUMHYECKast TEXHOIOTHSI:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToauuyecKue yKa3aHus:

1. Mumypuna, O.A. DHepreTvka XMuMHUYECKHX IIPOLIECCOB: METOIUUECKUE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AUCUUIUIMHE «XUMHUsS» IS 00yJaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEHUAILHOCTEH THEBHOHM Gopmbl 00ydenus / O.A. MumypuHa,
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 11 c. — TekcT : HENOCPEICTBEHHBIM.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJUYECKUE YKA3AHUS JJIs
CaMOCTOSITENIbHOM pabOTHI M0 TUCHUIUTMHE «XUMHUS AJIs1 00yUaoIUXCsl BCEX HalpaBlIeHUI
MMOATOTOBKH U clienuaiibHOCTel Beex ¢opm oOyuenus / JI.I'. Konsga; MarauToropckuii roc.
texuudeckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2023. —
18 ¢. — TeKkcT : HenmoCpeACTBEHHBIH.

3. Konsga, JI.I'. CkopoCcTh XMMUYECKUX PEAKIIMI U XMMUYECKOE PABHOBECHE:
MeTtoauyeckue yka3aHus K JabopaTOpHBIM pabOTaM IO TUCHUTUTMHE «XUMHUS AJIs
oOyuaroluxcsi BCeX HampaBJIeHHI MOATOTOBKH U CHEIMAILHOCTEH Bcex popM o0yueHus /
JL.I'. Konsiga, E.B. Tapacrok; Marautoropckuii roc. texunueckuii yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. W1. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.1. Xumuyeckas KuHeTUKa. XMMHUECKOE PaBHOBECHUE:
METOJIMYECKUE YKA3aHUsI ISl CAMOCTOATEIBHON PabOThI O JUCIUILTUHE «XUMUSD JUIS
oOyuaroluxcsi BCexX HalpaBJIeHHI MOATOTOBKH U CHEIMabHOCTEH Bcex (hopM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHuTOropckuii roc. TeXHu4eckuit yu-t um. I'. 1.
HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEIMOCPEICTBEHHBIM.

5. Uynposga, JI.B. PactBopsl: MeTonyeckas pa3paboTka K 1a00opaTOpHBIM paboTaM 1o
JTUCIUILTMHE «XUMUSD» 7151 00y4aronuXcs BCeX HANpaBICHU MOATOTOBKH U
cnenuanbHocTel Beex popm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; Marautoropckuit
roc. rexuuyeckuut yH-T um. I'. 1. Hocosa. — Marauroropck : MI'TY um. I'. K. Hocosa,
2023. — 41 c. — Tekct : HemoCcpeACTBEHHBIH.

6. Uynpoga, JI.B. PacTBopsl: MeToan4eckas pa3paboTKa K CaMOCTOSTEIbHOM paboTe
M0 JUCHUIUIMHE «XUMHUSD» JUIsl 00YJaIOLIMXCS 110 BCEM HaIpPaBJICHUSAM MOATOTOBKU U
crienuanbHOCTAM Beex ¢opM obydenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Muiypusa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 26 c. — TekcT : HENOCPEICTBEHHBI.

7. Konsna, JL.I'. KosutoniHele pacTBOPBI: METOIMYECKHE YKa3aHUS K J1a00opaToOpHOi
paboTe o AMCUUIUINHE «XUMHUSD TS 00yJaIOIIMXCs 0 BCEM HAPaBJICHUSAM MOATOTOBKU U
crnienuanbHOCTAM Beex ¢opm obyudenus / JI.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHndeckui yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — Tekcr : HemocpeACTBEHHBIN.

8. Kossana, JI.I'. OkncantenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCIMIUINHE «XUMUSDH I 00yUJaoIUXCs BCEX
HarpaBJIeHUH TTOATOTOBKH U CriennanbHoCcTel Beex ¢opm oOyuenus / JI.I'. Konsiaa, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 10 c. — TekcT : HemocpeACTBEHHBI.

9. Konsipa, JI.I'. OxucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOSTEIIbHON paboTe It 00yJaroImuxcs 1Mo
BCEM HAIPaBIICHUIM TIOJIFOTOBKY U CHEIUaIbHOCTIM Bcex Gopm obyuenus / JI.I'. Komsina,
E.B. Tapactok, O.P. Mynnuna; Marauroropckuit roc. rexundeckuit yu-T uM. I'. . Hocosa.
— Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumrypuna, O.A. DIeKTpOXUMHUYECKHUE MTPOLECCHl: METOJUYECKHE YKa3aHUs K
nabopaTopHON paboTe MO TUCIUILTHHE «XUMUS I 00yUJarONUXCs TI0 BCEM HAIPABJICHHUSIM
MOJATOTOBKU U CHENHaIbHOCTSM Bcex ¢popM oOyuenus / O.A. Mumrypuna, H.W. Poaunonosa;
MarnuTtoropckuii roc. Texuudueckui yH-T uM. I'. M. HocoBa. —



Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2023. — 13 c. — TekcT : HenmocpeACTBEHHBII

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip cB00OOHO pacnpocTpansemoe [10 6eccpodHo
FAR Manager cB00OIHO pactipocTpansemoe [10 0eccpouHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX U HH(l)OpMaIII/IOHHbIe CIIPaBOYHBIC CUCTEMBI

Hassanue kypca Cchuika

DjekTpoHHas 0a3a MepuoIuUecKuX u3nanuii East View

Information Services, OO0 «MMBHUC» hitps://alib.eastview.com/

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:

cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHLI) asp

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE

yupexaenue «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/

HpOMLIH.IJ'I@HHOﬁ COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcTBeHHas ounbianoreka. Karamoru
/catalogues/

DrekTpoHHbIe pecypcsl oubmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYECKOe oDecredeHne JUCHUNINMHBI (MOIYJIs1)

MaTCpHaHBHO-TGXHquCKOG obecrneueHue JUCHUITJIMHBI BKJIFOYACT:

Y4eOHble ayIUTOPUU I TPOBEACHUS 3aHATUH JIGKIIMOHHOTO TUMa. OCcHaIleHHE:
MynbTUMeAUIHBIE CPEACTBAa XPaHEHNUs, Iepelaun U MpeICTaBIeHUs HH(OPMAIIHH.

VY4eOHble ayIUTOPHH VIS IPOBEIEHUS Ta0OPaTOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALUHM, TEKYILIErO KOHTPOJIS U MPOMEXYTOUHOM aTTecTalu.
OcHnamtenne: O6opyioBaHue AJs BBIIIOJHEHUS J1a00paTOPHBIX paboT, XMMUYECKas OCy/1a,
peakTuBbl, Harnsiaele MaTepuaibl: TaOIHMIIbI, CXEMBbI, TUIAKATHI.

[Tomernenust y1st caMOCTOATENBHOM padoThl 00yvaromuxcs. OcHaleHue:
[MepconanbHbie KomMblOTepHI ¢ makeTtoM MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHHBEPCHTETA.

[Tomemnienus s XpaHeHUs: U NPOPUIAKTUYECKOT0 00CITy)KUBaHUSI y4eOHOTO
o0opynoBanus. OcHamenue: Cremnaxu, celdbl sl XpaHEHUs yueOHOro 000pYAOBAHHUS.
HNHCcTpyMeHTHI 17151 peMOHTa J1ab0paTOPHOTO 000PYI0BAHHUS.



IMPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrositenbHass paboTa oOydaroImMXcs TOApa3JesisieTcs Ha ayAUTOPHYI, KOTOpas
IIPOUCXOJUT KaK BO BPEMs JIaDOpAaTOPHBIX 3aHATHUN, TaK U HA IUIAHOBBIX KOHCYJbTalMAX, M Ha
BHEAYJAUTOPHYIO, IMPOMCXOJAIIYI0 BO BpeMs MOATOTOBKU CTYAEHTaMHM OTYETOB IO J1IaOOPaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHUSI IOMAIIHUX 3aJaHUH.

AymuTopHass caMOCTOsITENbHAsh paboTa OO0yYaloImUXCs IPeNnojaraeT IMpOX0XkKJIeHHE
TECTUPOBAHUS MO KAKIOMY pa3feNy AUCHUIIIUHBL. TecThl BKIOYAIOT TEOPETHYECKHE W IPAKTHYCCKHE
3agaHus, OTBETBI Ha KOTOPBIC Tpe6y}0T FJ'IY6OI(0FO IMOHUMaHHUs HU3Y4YCHHOI'0 MaTcpuajia. Tectnr IOCTPOCHBI
CIH/IH006pa3H0§ K KaXXIAOMY BOIIPpOCY Mpeajarac€rcd 4YC€TbIpEC BapHaHTa OTBETOB, CPCAW KOTOPBLIX OAWH WIH
HECKOJIBKO IIpaBHUJIbHBIX. O6pa60TKa PE3YIBTATOB OCYHMIECCTBIIICTCA INYTEM COIIOCTABJICHUA TIOJYYCHHBIX

PE3yIBTAaTOB C 3TAIOHHBIMHE U ITPOTEKAET OYeHb OBICTPO. MaKkcnMaIbHOE KOMHIECTBO OAJIOB B K&KAOH TEME Kypca
-10.

BapnaHTu TeMaTH4YeCKHX TeCTOBBIX 3aJaHuil 115 TEKyl1ero KOHTpoJs

XumMuyeckas TEPpMOAUHAMUKA

B Tectax mo Teme «XuMHYECKasi TEPMOTUHAMHKAY: TIEPBbIC IIECTh 3aJaHUIl OIICHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 6aj1, a BOCBMOE, IEBSITOE U IECITOE 3aJaHus — B 2 Oasua.

Tect Ne 1

1. Tlpu paccMOTpEeHHH XUMHUUECKOW PEAKIHH CUCMEMA O3HAYACT:
a) HCXOJIHBIC PEarcHTHI

0) TPOIYKTHI XUMUYECKOH peaKiuu
B) PEaKLHOHHBIN COCYy]
I) HCXOJIHBIE PEareHThl U MPOAYKThI pEaKIHH

2. TlepBblii 3aK0H (MIEpBOE HAYAIIO) TEPMOJMHAMHUKI MaTEeMAaTHYECKH 3aITUCHIBACTCS TaK:
a) PV =uRT B) K= Ay (- EA/ RT)

6) K=R/N, r) AU= Q-W

3. B sK30TepMHUECKON peaKuu:
a) SHTAJIBINS PEaKIIMOHHOM cucTeMbl oBbitaercs (AH > 0)

0) reroBoii a3 pexr peakimu orpuuareneH (Q< 0)

B) SHTAJILIINS PEAKIIMOHHOM cucteMsl ymMeHbmaercst (AH< 0)



T ) JaBJICHUC peaKHI/IOHHOﬁ CHCTCMBI ITOBBIIIACTCA

4. CranpgapTHble TETI0BbIE 3G PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013 218
6) AHozgg 1") AHct
5. Kakue u3 mpuBeICHHBIX PEAKIHI SIBIAIOTCSA YHIOTEPMUUCCKUMU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 K]I)x/M0I1b
0) H,+4/20,=H,0, AH = 242 KJI»x/Mob
B) 1/2 N+ 1/2 0,=NO , AH = 90 KJI>x/mMo16
r) 1/2Hy+1/2 1,=HI, AH = 26 K]x/mMoib
6. Kaxkas U3 HanmMCaHHBIX HIKE PEAKIIMi OTBEYAET TEIUIOTE 00pa3oBaHMsA OKCHaa a3oTa ( || ) B cTaHIapTHBIX
yCIoBUsIX?
a) 1/2 N+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/2 0,=NO r) NH;+5/20, =2NO+3H,0

7. Ilpu BocctanoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO (9 * C (rpagur) = CU ) + CO y, mormoTunock 22 kJx TEIIOTHI.

OHranbnus o0pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Musapeaxkuun NiO )+ C (pagur) = Ni (o + CO () Onpenennre Bo3MOKHOE HAIIPABJICHUE CAMOIIPOU3BOIBHOTO
TEUEHUS PEaKUUU NPU CTAaHAAPTHBIX YCIOBUAX U Ipu TeMmeparype 627°C.

BemectBo AH®pg  (KIx/Mo11B) S8  (x/Momb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO » -110,5 197,4

B otBere ykaxute 3HaueHus dHepruu ['mOOca mpu cTaHAApPTHBIX YCIOBHSX, Npu Temmeparype 627°C u
TEeMIIEpaTypy Havalla peakiuu

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

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

9. Kak u3MeHsieTcs SHTPOHS IPH pa3ioKeHUur KapOoHaTa KabIiys?
a) YBEITMYUBAETCS B) HE YMEHBIIIAETCS
0) yMeHbITIaeTCs T') HE 3HAI0

10. JlanHas peakuus:



2KC|O3 (TB) —2KCl (TB)+302 (r) AH<O
MOJKET CaMOIPOU3BOJIBHO MPOTEKAThH
a) B IPSIMOM HaITpaBJICHUH B) HE MOYKET ITPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHnyeckass KHHETHKA

B tectax mo Teme «XuMHUYECKas KHHETHKA». IEPBOE, BTOPOE, TPEThE, YETBEPTOC M IIATOC 3adaHMs
oueHuBarorcs B 0,5 Oaja; 1mectoe, ceaAbMO€E, BOCbMOE, IEBITOE U AecaToe — B 1 Oaiu1, a oauHHAaIaToe — B 2,5
Oaia.

Tect Ne 1

1. Paznen xumun, U3y4aromuii CKOPOCTH U MEXaHU3MbI XUMHUYECKUX PEAKIUH, Ha3bIBACTCS
a) XUMHUYEecKasi TepMOIMHAMHKA

0) TepMOXUMHUS
B) XMMHYECCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOH peakiu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCS OJJHO M3 UCXOIHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PeareHTOB (MM MPOYKTOB) PEAKIMK B CIUHUIY BDEMEHH B €HHHUIIC
o0beMa

B) KOJIMYCCTBO BCUICCTBA NPOAYKTOB PCAKIIMHA K MOMCHTY OKOHYAHUS PECaKIINU

3. B kakux equHHIAX BBIPAKACTCSA CKOPOCTh XMMHUYECKOW peakiuu?
a) MOJIb 1 ¢

0) Oe3pa3zmepHasi BETMYMHA
2
B) MOJIb C

4. Or kakux (HaKTopOB 3aBUCHT CKOPOCTh XMMHUYECKUX PEAKLIUI?
a) OT MPHUPO/IbI pearupyronfx BEIIEeCTB

0) oT TemmepaTypsl
B) OT 00bEMa PEaKLIMOHHOTO COCYAa

5. CocTosiHre XMMHYECKOTO PaBHOBECHS 00pAaTUMBIX MTPOIIECCOB KOJIMYECTBEHHO XapaKTePU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPAIMSIMHA MTPOAYKTOB PEaKIIUU

0) SHepruel aKTUBU3AINH

B) KOHCTaHTOW PaBHOBECHS



10.

11.

Kak 3anucniBaetcs BBIPpAXKCHHUC IJI1 CKOPOCTHU PCAKIINN
4 NO () +6 Hzo =4 NH3(r) +5 OZ(r)

a) V=K[NOJ'H,0]  6)V=K[NHi][O;]  8)V =K[NOJ‘[H,0]°

Kak 3amuieTcs BeipaskeHHe A7l KOHCTaHTHI paBHOBecHs peakuun A + 2 B = C +D?

a) K; = [C][D] / [AI[B]
6) Kp = [C][D] / [A][B]
8) K = [A][B] %/ [C][D]

Kaxoit oTpe3ok Ha AuarpamMme TOKa3bIBAaeT 3HAUEHUE TEIUIOBOTO 3¢ dekTa peaknnu?

ayl B

X \
6) 2 2

B) 3
1 I 3

v

XOJI PeaKIuu

UTo MOKHO CKa3aTh O PEaKIUH, H300paKCHHOU Ha Auarpamme K Borpocy 8?
a) PK30TepMHUYIECKasi peaKIIHsI

0) SHIOTEepMUYECKas PeaKIIHs
B) peaKIiyisi OMUCHIBAET COCTOSTHUE PABHOBECHUS

PaBHoBecue peakiuun  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCS BIEBO.

a) TIPY TIOHIDKEHUN TeMIIepaTyphI
0) TIpy MOBBIIEHUH TEMIIEPATYPHI

B) IIPU MTOBBIIICHUH TaBICHUS
Hns peakuuu Cy + 2 H 5 ) = CH 4 () mpu HekoTopoil TeMnepaTrype KOHCTaHTa paBHoBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalMs BOAOPOAa paBHa 1,2 Moib/1. Beruucnure HCXOJHYI0 KOHLIEHTPALUIO BOAOPOIA.
a) 1,2
0) 3,5

B) 5,0



PactBopsl

B tectax mo teme «PacTBOpbI»: IEPBOE 3aaHKe OlIeHUBAeTCs B 1 Oaju1; BTOpoe, TPEThE, YETBEPTOE, IIATOE
U IIeCTOe 3aJaHus - B 1,5 0ajta; cempbMoe, BOCBMOE, IEBITOE U JECITOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBHenus peakin Cu SO, + KOH —... cokpailieHHOe HOHHOE YpaBHEHHE 3alUILETCS B BHJIE

1) 2K*"+S04 =K,SO,
2) Cu* +S0,” + 2K" + 20H™ = Cu(OH),4 + K,S0,
3) CuSO, + 20H = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

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

1)1 2)2 3)11 4) 13
4. 1na nmonasieHus rumponmnsa xiopuaa xpoma (I1I) crexyer

1) 100aBUTH CONSHYIO KUCIIOTY

2) mobaBUTH IIETOYD

3) pas3baBHUThH PaCTBOP BOIOM

4) TOBBICUTH TEMIIEPATypy
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalbllUsi U BOJIBI, CyMMa
K03 (HULUEHTOB B ypaBHEHUH HEOOpaTUMOMN AMCCOLMAIIMM PACTBOPEHHOIO BELIECTBA — ATO

13 2) 4 3)5 4)6

6. PactBOpuMOCTb OKcanata cepebpa pasHa 3,27-107° r/ 100r H,0. OnpesenuTe IponsBeieHIe PaCTBOPUMOCTH
Ag2C,04

1)5.10" 2)1,16:10®*  3)10,7:10°° 4)2,31.10°*
7. MaccoBas A0JI1 paCTBOPCHHOT'O BEHIECTBA — 3TO OTHOLICHUC

1) wMacchl BemecTBa K Macce BOJIbI

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJMYECTBA BEIIECTBA K 00bEMY PaCTBOPA
8. K citabbIiM 3J1eKTpOIMTaM OTHOCHTCS ...

1) rUApPOKCHI aAMMOHHS

2) THIPOKCHUJ Kaus

3) xuopu KaabIys

4) MaprasioBas KucJIoTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEd MOTYT MMETh IIECJIOYHYIO WM KUCIYIO Cpeny.
[IpuunHO¥ 5TOTO ABIAETCA ...

1) osnexrponu3 coneit
2) MCHPOIIOPLUOHUPOBAHHE COJICH
3) rupparupoBaHue CONei



4) ruaponus coner
10.3nauenne PH uncroii Boast npu 25°C cocrasiser

1)1 2)7 3)0 4) 10

MarnuTtoropckuil Texuudeckuil yauusepeurer um. I'.MM.Hocosa

JAucnepcHble cUCTEMbI

B Tecrax no Teme «/lucnepcHbie CHCTEMBI»: IEPBOE, BTOPOE, TPEThE U YETBEPTOC 3a/IaHUS OIECHUBAIOTCS B
1 Oayur; mATOE W IIeCTOE 3ahaHus - B 3 Oasa.

Tect Nel

1. VkaxuTe pa3Mepsl YaCTUI[ KOJUIOUIHBIX CHCTEM
1) wmensme 1 HM
2) 6ombie 100 HM
3) or 1 um g0 100 am
2.  Kakue vOHBI CIOCOOHBI BBI3BaTh KOArYJSILUIO KOJJIOHM[A, YaCTUIBI KOTOPOIO UMEIOT MOJIOKUTEIbHBIN
3apsna?
1) xaTHOHBI
2) aHWOHBI
3) MOJSIPHBIE MOJIEKYJT
3. Jlus KaKoro »JIeKTPOJIMTa MOPOT KOATYJISIUU KOJUTIOH/IA C MOJIOXKHUTENBHO 3apsHKeHHOM YacTulien
JIOJKCH OBITh HAUMEHBIIIAM?
1) xsopun Kamus
2) cynbbhar Kanus
3) oprodocdar kamus
4. Muuenna 3055 umeer crpoenne:  {[Fe(OH)z], n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduin3aropa?

1) xsopu xenesa (111)
2) BoOIa
3) TUApOKCH] Kaus
5. Ilpu B3ammoneiictBuu 20 mun 0,001H nmurpara csunmna (1) ¢ 10 ma 0,02H cynedara kamus
oOpa3yetcs 3016 cynbdara ceunna (I1). K xakomy anektpony J0MKHBI IepeMeaTbcs YaCcTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1) HaxoAATCS B COCTOSIHMU JUHAMHYECKOTO PaBHOBECHUS
2) K KaTomy
3) kaHomy
6. B nBe xonObl HanmuTo MO 50 MII 30714 THApPOKCUIA Kerne3a. [ Toro 4yroObl BBI3BAaTh KOATYISIHIO 3011
notpeboBanoch 100aBUTh: B mepByo — 5,3 mut 1H pactBopa xnopuna xanus; B apyryto — 18,7 mi 0,001H
pactBopa ocdara HaTpus. BeranciuTe nopor Koaryssinuy KakIoro 3JeKTPOINTa.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE npoueccobl



B Tectax mo Teme «OKHCITUTENHLHO-BOCCTAHOBUTEIBHBIE MMPOIIECCHI»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U
msaToe 3a7aHus orneHuBaroTcesa B 0,5 6amna; mecroe — B 1 6aii; cenbMoe U BOCbMOE — B 2 0ajia, a IeBIToe — B 2,5
0amos.

Tecr Ne 1

1. Okucaurens — 3TO aTOM, MOJICKYJIa UJIM UOH, KOTOpBIP'I cee

1) yBemMYMBAET CBOKO CTEIEHb OKHUCICHUS

2) TPUHUMAET BIICKTPOHBI

3) OoTHaeT CBOU JJIEKTPOHBI

2. Tporecc BOCCTAHOBIICHHSI KMEET MECTO B CIlydae, KOr/a ...

1) He#TpanbHBIC ATOMBI TIPEBPAIIAIOTCS B MOJIOKHUTEIbHO-3aPSKEHHBIC HOHBI
2) TIOJIOXKUTENBHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpuUIATeNbHbII 3apsi HOHA YBEINYNBACTCSI
3. U3 npencraBieHHbIx HIKE peakunii kK OBP nucnponopuroHupoBaHust IpUHAAJIEKUT ...

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

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...

1) METaJIIBI, BOJOPOJ, YTIEPOJT
2) aKTHBHBIC HEMETAJLIBI
3) 3JIEMEHTBI, HAXOAAIINECS B CPEAHEN YACTH IIEPUOANYECKON CHCTEMBI
5. Crenenu OKUCIIEHHS KUCIIOPO/a a) B BOJIE M 0) B IEPOKCHIE BOJIOPOa COOTBETCTBEHHO PAaBHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. Ilepmanranar kanus B OBP, nporekaronux B KUCION Cpefie, BOCCTaHABINUBACTCA 1O ...
1) karrona Mn?*
2) MaHraHat-uoHa MnQO,>—
3) okcua maprania (1) MnO

7. B peakuuu, nporekatomieir mo cxeme Cr,Ss; + KNO; = KyCrO4 + K3SO4 + NO okucieHuto
MIOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...

1) a30T ¥ cepa
2) cepa u XpoM
3) XpOM H a30T
8. Cymma k03 PHUIIEHTOB B peaKIliy, MPUBEACHHOI B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma koaddunuenton B peakuuu KMnO,4 + HCl . = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TIEPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCs B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNA— B 1,5 68..]'[]'[3; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DnexTpoJHbIi MOTEHIMAN OIPEIEIISIOT 0 YPAaBHEHHUIO ...
1) Hepsucra
2) Menpeneesa-Kianeiipona
3) BonbimMana



4) Appenuyca
2. Paccuwmraiire 9]IC ragsBannueckoro smeMenta Mg|MgSQO,||CuSO,4|Cu mpu cTaHgapTHBIX YCIOBHIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcsi Ha KaTo/Ie MPH AJIEKTPOJIN3e pacTBOpa HUTpaTa cepebpa?
1) Bomopoxn
2) cepebpo
3) a3zoTHas KKCIOTA
4) KucIoposa
4. VYxaxute cyMMy K03(hGHUIMEHTOB B ypaBHEHHUH JIEKTPoJI3a pactBopa Hurparta meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 T1pPUBENCHHBIX  OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKAeT

CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?
1). FeSO;+ Cu —...

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

6. BpluMcnnuTe Maccy IMHKA, MOJYYEHHOTO TPH BJIEKTPONIM3e cylbdaTa [UHKA, KOTOPBIA MPOBOJIWIN B
teuenue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIHH,
OPOTEKAOMIEH MPH AIEKTPOXUMHICCKONH KOpPpPO3UHU TaibBaHomapsl Zn|M@ B CEepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BreayautopHass camocTosITeNIbHAs padoTa 00ydJarONUXCs OCYIIECTBISICTCS B BHJE M3yUCHUS
JTUTEpaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKON marepuana; opopMICHHS OTUYETOB IO
JabopaTOpHBIM PaboTaM U BHITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHTBI TeMaTHYeCKHX JOMAIIHUX 3aaHHi{ 1JIsi BHEAYIMTOPHOM caMOCTOSITEIbHOI PadoThI
CTY/JAEHTOB 110 TeMaM

Jlomaniee 3aganue Ne 1

no TeMe «XuMH4YIecKasa TEPMOAUHAMUKA»

B nomamrHem 3aiaHun 10 TeMe « XUMHUYecKasi TEpMOJJMHAMUKAY: TIepBasi 3a/1a4a OlleHnBaeTcs B 2,5 Oaa;
BTOpas — B 1,5 Ganna; Tpetbs — B 1 Oam.



3amaua Nel

Hnsa peakumn CHy p + CO; p = 2 CO y + 2 H, () onpenenure BO3MOMKHOE HaIpaBICHUE
CaMOIIPOU3BOJIBHOTO TEUCHUS PEAKIUU MPHU CTAHAAPTHBIX YCIOBHSAX W mpu Temmeparype T = 927 °C, ecnm
TEIIOBON 3(QeKT peaknuu a0 3aJaHHOW TEMIIEpPaTypbhl HE HW3MEHUTCS. YKaXKHTE: a) BBIICIACTCS HIIH
MOTJIONIAETCS JHEPrus B XOAC peakuuu; 0) MPUYMHY HAWJICHHOTO HM3MCHEHHWs SHTponuu. Paccuutaiite
TEMIIEpaTypy Havalla peakiuu.

3amaya Ne2

Beruncnnre temosoit  addexr peakuun: CaC;  + 2 HyOp = Ca(OH); « + CH, (), mons3ysce
CTaHJIAPTHHIMH TEIUIOTaMU 00pa3oBaHHsS pearupyrommx BemecTB. CKOJBKO TEIUIOTHl  BBIJACIUTCS WU
MOTJIOTUTCS P oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXMMHUYECKUM YPaBHEHUSIM PACCUUTANTE TETUIOBOM AP PEKT peaknu:
Hyqy + COz4 = CO y + Hy Oy TepMoXxuMHYECKHE YPABHEHHUSA:

a) H2 () + 1 02 o= Hzo > AH = '241,9 KZ[)K,

6)2 CO ¢y + 0,4 =2 CO; y, AH = -566,2 k]Ix.

Jlomannnee 3aganue Ne 2

o TeMe «XHMHYeCcKass KHHETHKA

B nomamnem 3amanum mo teme «XHWMHYecKas KHHETHKay»: MepBas 3ajada oleHuBaercs B 1,5 Oamna;
Bropas — B 0,5 6ara; TpeThs, yeTBepTas u mnaras — B 1 Gam.

3amaua Nel

Peakuns nporekaer no ypasHenuto: O, ) +2 CO y =2 CO; () HauanpHble KOHIIEHTpALMK Pearupyonnux
BemtecTB paBHbL: [O;] = 1,2 mons/n, [CO]= 0,8 Monb/11. Bo ckoiIbKO pa3 U3MEHUTCSI CKOPOCTh MPSAMON PEeaKLuy,
korga mpopearupyetr 30% CO? Bo ckonbko pa3 M3MEHSTCS CKOPOCTH NMPUMOM M OOpaTHOM peakLyH, €CIH
YBEJIMYUTH JABJICHHE B CCTEME B /IBa pa3a?

3amaya Ne2

Ipu Temneparype 40 °C HEKOTOpOE KOIHYECTBO BEMIECTBA BCTYNAET B peakiuo 3a 20muH. Paccunraiite
BpEMs, IPH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIIMT B peakimio mpu temmeparype 200 °C, ecin
TeMmreparypHblii KO3()(QUIIMEHT CKOPOCTH peakuy paBeH 2. Bo CKONBKO pa3 M3MEHHUTCS MPH 3TOM CKOPOCTh
peakuuu?

3amaya Ne3

HaiinnTe HavanbHbIe KOHIIEHTPAIIMH UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIIHH:
Fe @ + HO 4y = FeO () + H, ), ecnmu paBHOBECHBIE KOHLEHTPAMM PEArHpyOIINX BEIIECTB PaBHBI:
[H,O]=0,3moun/n1, [Hz] = 0,4 Mo/,



3amaua No4

Huns peakumonnoi cucremsl: CO y +HyO )= COy (y +H, () HavanbHble KOHUEHTpauuu pasHbl: [HO] =
0,5 monp/n, [CO] = 0,6 moaw/n. OnpeneauTe KOHIICHTPAILMU BCEX BEIIECTB B MOMEHT PaBHOBECHS, €CIIH
KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaga NeS
Bripasute uepe3 KOHIICHTpAIMK PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIUi:
No + 3 Hory = 2 NHi(y, AH = -92,2 xJIx;
COyry +C =2 COy), AH =+160,5 xJIx;
COqy +H0p =CO2 )y +Hyp, AH =-41,1 x/Ix.

VKkaxuTe HampaBiICHHE CMEUICHUS XUMHUYECKOTO pPAaBHOBECHS STUX pPEaKIMi: a) MpU TOHWKEHUU
TEMIIEPATyPHhI, ECIIM AaBIICHHUE ITOCTOSHHO; 0) MPH MOBBIIIICHUN AaBIICHU, €CIIH TeMIIepaTypa MOCTOSHHA.

Jlomannnee 3aganue Ne 3

1o reme «PacTBopb»

B nomamrnem 3ananuu no teme «PacTtBopbI»: mepBasi, BTopasi, TPEThs U IATas 33Ja4d OLlEeHUBaeTcs B 1
Oarr; yeTBepTas u mecrtas — B 0,5 Oamra.

3amauya Nel

B kakom o0beme Boaibl ciieyeT pactBoputh 1351 SNCl, nuist monmy4aenust 3M pacteopa xsopua onosa (11) ¢
IIOTHOCTHIO p = 1,405 r/mn?

PaccuuTaiite: a) MaccoBy0 JOJIO BELIECTBA B PACTBOPE; 0) MOJSIPHYIO KOHLEHTPALUIO SKBUBAJICHTA; B)
MOJISTIBHOCTB; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHUYNTE MOJIEKYJISIPHBIE W HANMIIUTE COKpAllleHHble MOHHBIE YpaBHEHUS PEaKIHi B3aMMOACHCTBUS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —
AgNO; + H,S—
MgCl, + KOH —
CaF, + HCl—
Sb(OH); + H,SO; —
Sb(OH); + NaOH —
3amaga Ne3

CocraBbTe 110 JABa MOJICKYJISIDHBIX YPAaBHCHUA peaKL{I/Iﬁ K CJICAYHOIIUM HMOHHBIM!



Ba** + CrO,> — BaCrOy;
NH4+ + OH_ —> NH4OH,

ZnS + 2H' — Zn** +H,S

3agaua Neqd
Boraucnute pH 0,05M pacTtBopa cepHOI KUCTOTHI.

3agayga N5

Kakue u3 ciemyromux coseit moasepraotes ruaponusy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC H
MOJIEKYJISIDHBIE YpaBHEHHs THIIPOJH3a COOTBETCTByromux coieil. Kakoe 3mauenme pH (< wim> 7) mmMeror
pacTBOPHI ATUX coNeh?

3amaua Neb

Haiinure npoussenerne pactBopumoctd PbCl,, ecmu B 200 mu Bomsl pactBopsiercsi 2,17 T 3TOro
COEAUHEHHUS.

JlomamHee 3apanue Ne 4

1m0 TeMe «OKHCIUTEIbLHO-BOCCTAHOBHTEIbLHbIE MpoecCohbn

B nomammem 3amanuu 1mo TeMe «OKHCIUTENbHO-BOCCTAHOBHMTEIIBHBIC IPOIECChI»: IEpBas 3aaada
olieHuBaetcs B 1,5 6amia; Bropas — B 2,5 6auia; TpeThs — B 1 0aini.

3amaua Nel

IMonbepute KOAPPUIMEHTHI B yPaBHEHUSIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. YKaXUTE THII
KaXXJI0M peakiuu.

PaccuuTaiiTe SJEKTPOABIKYIIYIO CHIIy W OMPEISIUTE HANpPaBJICHHE CAaMOIPOHM3BOJIBHOIO MPOTEKAHUS
MEepPBOM peakIuu TPH CTAHJAPTHBIX YCIIOBUSX, WCIIONB3YS 3HAYEHUS OKUCIHTEIhHO-BOCCTAHOBHUTEIHHBIX
TIOTEHITUAJIOB!

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H,O

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

KBrO —» O, + KBr

3agaua Ne2

CocTraBpTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIA:

KMnO, + NaNO, + H,0—



NaCrO, + H,0, + NaOH —
Bi(OH); + NaS,0s+ NaOH —
Bi,O; + C —

Mg + HNO; (a5 —

3amaya Ne3

JlaHbl 1Be OKHCIUTENbHO-BoccTaHOBUTEIbHBIE Mmapbl: KNO,;, KNOs; u Pb(NOs),, PbO,. IToms3ysch
TaOJMIEeH CTaHIAPTHBIX OKUCINTEIBHO-BOCCTAHOBUTEILHBIX MOTCHIIUAIOB, COCTABHTEC YPABHCHUE BO3MOXKHOM
peakiuu B ykazanHol cpene (HNOj3). Paccunraiite 3HaueHHe 3NIEKTPOIBUIKYILECH CHITBI PEaKIINH.

JlomammHee 3axanue Ne 5

o TeMe «3.J1eKTp0ngnqec1me CHCTEMBD>

B nomainHem 3amaHuu 1o TeMe «DJIEKTPOXUMHUECKUE CUCTEMBI»: IIepBas 3ajada OlicHUBaeTcs B 1 Oaiui,
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gana.

3amaua Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIE YpaBHEHMS DJEKTPOIHBIX MPOIECCOB W MOJIEKYJSIPHOE YpaBHEHHE
TOKOOOpa3ylolllel peakuuu, TMpoTeKaroleid npu padore raigpBanuyeckoro snementa Co/Co(NOg), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHUYECKOT0 3JIEMEHTA TIPH CTAHIAPTHBIX YCIOBHSIX.

[IpuHsB MOTEHLMAN aHOAA PaBHBIM CTAHAAPTHOMY 3HAUEHHIO, PACCUHUTAMTE KOHLUEHTPALUIO KaTHOHOB
MeTaJljia B KaTOAHOM pacTBope, pu kotopoi DJ1C raapBaHMUECKOro 31eMeHTa yMeHbpIuTes Ha 0,02B.

3ajaga Ne2

IIpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJSPHBIE YPAaBHEHUS PEAKIMH, IPOTEKAIOIINX MpU
ANEKTPOXUMHYECKO# Koppo3uu ranpaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIaKHOM BO3/IyXe.

Omnpeaenure yObUIF MAacChl aHOJA TIPH KOPPO3UU B KUCION cpene 3a 20 MHH, €ClTi CKOPOCTh KOPPO3UH
coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOIECCOB (aHOA MHEPTHBIN) U MOJIEKYJIIPHOE
YpaBHEHHUE PEaKIUU, IPOUCXOAIIEH IPH AIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUeCKoe KOTHMYECTBO METallia, MoJydeHHoro Ha karoje mpu snektpoiuse Co(NOz),,
€CJIH JIEKTPOJIN3 MMPOBOIMIM B TeueHNH 1 4. BeIxoa mMeraimia mo Toky coctaBui 85%.

VYKaxuTe BO3MOKHBIC MNPUYNHBI YMCHBIICHHWA BbIXOAa METaJlJIa IO CPABHCHHUIO C PACYCTHBIM.
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KOHTpOJIbHBIe BOIIPOCHI 110 TEMaM

KOHTpOJI])HBIe BOIIPOCKHI 110 TEME «XuMuueckas TEPMOAUHAMUKA»

OCHOBBI XUMHUYECKON TEPMOTUHAMHKH: TIOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuveckne mapaMmeTpbl U (YHKITHIH COCTOSHIHS CHCTEMBI.

Buytpennsis sneprus. Padora. Terora.

IlepBEIit 3aKOH TEPMOTUHAMUKH (BBIBO).

OHTanbnus Kak (PyHKINS COCTOSIHHAS CUCTEMBI. DHTAIBIHI 00pa30BaHUS BEIIeCTBA.
TemnoBoit 3¢pdpexT xummuyeckoil peakiuu. DakTophl, BIUSIOMINE HAa TEMIOBOM 3((EKT XUMHUYECKON
peaxkuuu.

Tepmoxumus. 3akon ['ecca.

CrnenctBus u3 3akoHa ['ecca.

OHTponus KaK QYHKIHUS COCTOSHUS CUCTEMBI.

Bropoii 3ak0oH TepMOAUHAMUKH.

TpeTuii 3aK0OH TEpMOAMHAMUKH.

Oneprust [160ca.

Hanpapnenue caMonpou3BOIbHOTO IPOTEKaHUSI XUMUUECKUX PeaKIil.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XHuMHYECKasi KHHETHKA»

XumMndeckast KHHeTHKA. CKOPOCTh XUMUYECKON peaKIMU U METOIBI €€ PEryIHPOBAHHS.
BrnusiHre KOHIIEHTpAIlMN Ha CKOPOCTh XUMHYECKOM peakiuy (3aK0H JIEHCTBYIOLINX Macc).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckoi peaknud. [IpaBuino Bant — 'ododa.
Teopus akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

OHeprus akTUBalMK. Y paBHeHUE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. JHepreTuueckas AuarpaMmma.

Kpusas Makcsenna — bonmsiimana. DHepreTudeckuii 6apnep.

Karanutnyeckue cuctemsl.

BinsHHMe kaTanM3aTopa Ha CKOPOCTh XUMUYECKOM pPEaKIMH.

['oMOreHHbIN U T€TePOreHHbIN KaTanus.

KonebarenpHble peakuuu.

Xummueckoe paBHoBecre. OOpaTUMble 1 HeOOpaTUMbIE PEaKIIHH.

KoHncTaHTa XHUMHUYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BrnusiHue KOHIIEHTpAINH, JABIEHUS U TEMIIEPaTypPHI.

®a30BbIE pABHOBECHS.

®a30BbIC AHArPAMMBI U1 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHbie Bonpochl o teMe «PacTBopbh»

IIonsTue pactBopa. PacTBoprMOCTh BeniecTBa. PacTBOpuMOCTS rasa.

PactBopbl. CriocoObI BRIpaKEHHUS KOHIIEHTPAILIMU PAacTBOPOB (MaccoBasi 0JIsl, MOJISIpHAs KOHIICHTPAIIHA,
MOJISIpHAsi KOHIICHTPALMSI SKBUBAJICHTA, MOJIbHAS JIOJISI, TUTD).

Kosnurarusnsie CBOMCTBaA pacTBOPOB. M ieanbHblil pacTBOp.

3akonsl Payis: [ (toHoMeTprueckuii) u 11 (30yIrockonmuaeckuii 1 KpHOCKOITMYECKHIA).

Ocmoc. Ocmornueckoe napieHne. Cxema 0ocCMOMETpa.

KucnoTHo-0oCHOBHBIE B3aMMOAECHCTBHUS BEIIECTB.

Nonnas Teopust KUCIIOT 1 ocHOBaHMNA AppeHunyca. OCHOBHBIE TIOHATHS U MOJIOKEHUS TeOpUU AppeHnyca.
Juccounanys KucioT, OCHOBAaHUN M COJIEH € TOUKU 3pEHUs] HOHHOW Teopruu AppeHunyca (IpUMepBbl).
Crenenp aucconuann. CUbHBIE U C1a0ble 3JIEKTPOJIUTHL.

Juccornmanus cinalbIx 37eKTpoauToB. KoHcTaHTa qucconuanim.
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3akoH pa3daenenus OcTBaibaa.

Peaknun woHHOTO OOMEHA MEXAY OJJICKTPOIUTaAMH (HA TpPUMEpe peakIuii oO0pa3zoBaHUs
3MEKTPOJIUTA, OCAJIKA U Ta3a).

IIpousBeneHue pacTBOPUMOCTH.

HonHoe npousseieHrne BoJibl. BogopoHbIil M THAPOKCUIIBHBIN MOKA3aTEeIH.

T'unponus coneit. Tumbl TUAPOIU3a CONEH.

KonuuectBeHHbIe XapaKTEpUCTUKH MPOIiecca TUAPOIIH3A.

DaKTOpHI, BIUAIONINE HA TTPOIECC THAPOIH3A.

KonTposbHbie Bonpockl o Teme «/{ucnepcHbie cucTeMbhy

T'ereporennsie cmecu. JlucnepcHbIe CUCTEMBI.
HucnepcHocth. Knaccudukanym TUCIepCHBIX CUCTEM.
Komnoumueie pactBopsl. JInobuiasHbIe 1 TM0()OOHBIE KOJUTONIBI.
Crioco0BI TOyYeHHsI KOJUTOUTHBIX PACTBOPOB.

CrpoeHune KOMIOUAHBIX YacTHlL.

IIpaBuno ®asuca — Ileckona.

Y CTOWYMBOCT KOJDIOUAHBIX cucTeM. CTaOMITN3aTOPHI.
Koarynsiuus mnouiabHbIX 1 THOPOOHBIX KOJTOUAOB.
CenumeHTanys KOJIJIOUIOB.

Koarymsiuus KoJUIOHMIHBIX PACTBOPOB 3JIEKTPOIUTAMH.
[Ipaswumo Ulynene — [Mapan. Koarymupytorast ctocoOHOCTb.
OnTHueckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DIIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

KonTpoanue BOIIPOCKHI 110 TEME «OKHCINTETbHO-BOCCTAHOBUTEIbHbIE

NponecchD)

OCHOBHBIE MOHATHSA TEOPUU OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIEC CBOMCTBA BEIIIECTB.

Baxneime OKHUCINTENN U BOCCTAHOBUTEH.

Tunsl OKHCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKIUI (TIPUMEPHI).
OKXHUCIINTEITFHO-BOCCTAHOBUTEIIHLHBIN TTOTCHITHA.

Ypasuenue HepHcra.

CocrapiieHUEe OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUIL.
Hanpapnenue oKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUIL.

KonTpoJibHbIe BONPOCHI 10 TeMe «JIeKTPOXUMHYEeCKHe CHCTEMbD)

DNeKTpoXuMHIIECKre cucTeMbl. Kitaccudpukanus 31eKTpOXUMUIECKUX MPOIIECCOB.
DIEKTPOXUMHUUYECKHE MPOIECCHI, MPOTEKAIOIINE HA TPAHUILIE Pa3elia «METAJLI — PaCTBOP».
TanpBanmYeckuii ameMeHnT Jdanuaisa — SIkoou.

DIIEKTPOABIKYIIAS CHJIAa TATbBAHMYECKOTO dJIEMEHTA.

cj1aboro

M3mepeHne dIeKTPOAHBIX IMOTEHITMANOB. P CTaHAAPTHBIX JIICKTPOMHBIX MOTEHIHAIOB. CBOICTBa

METaJIOB B COOTBETCTBUH C UX MOJIOKEHUEM B STy HAIPSKECHUH.
Ypasuenue HepHcra.

DIIeKTPOJIH3 PaCIIaBOB M pacTBOPOB. KaToHbIe M aHOIHEIE TPOIIECCHI.
OO0benuHeHHsIH 3akoH Dapanes. Bexon o Toky.

Kopposus meramios. Kiaccudukaius Koppo3HOHHBIX TPOIECCOB.
Xumuueckasi KOppo3us.
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DIEKTPOXUMHUUECKAst KOPPO3Usl. AHOJHOE OKUCICHUE METalllIa U KATOJAHOE BOCCTAHOBIICHUE OKUCITUTEIIS.
IIpuMeps KOPPO3HH B KUCIIOH cpene U aTMOC(EpHOH KOPPO3HUH.

CKopocTh KOPpPO3HH.

3amura MeTauioB OT KOPPO3UH.

3amuTHBIE TOKPBITHSI.

DNEKTPOXUMHUYIECKHE CITOCOOBI 3aIUTHI OT KOPPO3IUH METAIIIOB.

XuMHUeCKHe UCTOYHUKHU TOKA. ['anbBaHUYECKUI 3JIEMEHT.

XHUMUYECKIE€ NCTOYHUKHU TOKA. AKKYMYJISATOPHI.

XHUMUYeCcKe HCTOYHUKH TOKa. TOTUIMBHBIE SIIEMEHTHI.



MNPUJITIOKEHMUE 2

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

a) Ilnanupyemble pe3yJbTaTbl O0Oy4YeHHs] U OLIEHOYHbIE CPeACTBA IS NPOBEdEeHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:
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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 CTaHJapTHHIC
podeCCUOHAIBHBIC 3a7a491 v
MPUMEHEHUEM  OOIICHHKCHEPHBIX
3HAHUI

Ilepeuenvy meopemuueckux 60npocos
1. OcHoBHBIE METOIBI XUMUUECKOI'O aHAJIN3A.
2. OcHOBHbIE IPUOOPBI 1 000PYIOBAHKE JIJIsI XUMHUYECKOIO aHAJIN3a BEILECTB.
3. Mertoauku nmpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIEJISICTCSl WM IOTJIOLIAETCS DHEPrusl B XOAE pPEaKIMH; 0) MPUUMHY HANJAEHHOTO HW3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MIOCTOSHHO; 0) mpu
TIOBBILICHUH JIABJICHHUS, €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 coieit moasepratorcs ruaponusy: NaSiOs. Cu(NO3),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISPHBIE YpPaBHEHHUs THUIIPOJIM3a COOTBETCTBYHOIIMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 301 ruapoKcUAa MarHus noaydeH mytem cmemuBanus 0,02 i1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
bopMyIy €ero MUIIEIUTHI.

6. PaccuuTaiiTe 3ME€KTPOABMKYILYIO CHIIYy M ONpPEAENUTe HAIpaBICHHE CaMOIPOU3BOIBLHOTO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIOJIB3YS 3HauEHUs
OKHCIINTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamoB H + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
MPOTEKAIOIUX MPH ITEKTPOXUMHUUYECKON Koppo3un rajasBaHonapel  Co/Ni: a) B KUcIoi cpeie; 6) 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. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHUE PEaKIUu, MPOUCXOAIEH rpu sekTposnie pactBopa CoSO, Beruuciaure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MOJTydeHHOro Ha katozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHBIE IPUYMHBI YMEHBIICHHS BBIX0/Ia METAJUIA [10 CPABHEHUIO C PACYETHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYICHHBIX TaHHBIX C UCIIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuna 1
Howmep O06bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 10,
MOJTB/JT MYTH, C !
1,3
2,6
3,9
5,2
6,5

Gl WIN -
Gl WINEF
W kOO
NININININ

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

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

OIIK-1.2

[TIpumensieT METOIbI MOJIETUPOBAHUS
M MaTeMaTH4eCKOro aHajau3a id

peleHus 3a1a4
npodeccnoHaNbHOM e TEeNbHOCTH

B

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIMH COCTOSHUA cUCTeMBI. [1epBbIil 3aKOH TEPMOINHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

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

OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumnueckas kuHeTHka. CKopocTh XuMudeckoi peakunu. CpeqHsas U MCTUHHAs CKOpPOCTU
peaxkunn. Kunerndeckas kpupasi.

SRR S
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16.
17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

28.

CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.
Bnustnue Temriepatypsl Ha cKopocTh peakuuu. [Ipasuino Bant-I'odda.
DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. Katanu3aTopbl 1 KaTaTUTUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

. KatanuzaTopbl 1 KaTanuTHYECKUE CUCTEMBI. [ eTepOoreHHbIi KaTaius.

. XuMuueckoe paBHoBecrue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. CMmemenne xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

. PacTBOpbI. CtocoObI BRIpasKEeHUST KOHIIEHTPAIIUH PACTBOPOB.

. PacTBOpBI 251ekTposuToB. CTENEHh U KOHCTAHTA JICKTPOJIMTUYECKON TUCCOLMAIMU. 3aKOH

pazbaBnenust OcTBayibaA.

Jucconumanus KUciaoT, OCHOBaHUM, coneil. AMQOTEpHbIE TIEKTPOIUTHIL.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YcCIoBHE OOpa3OBaHMS M PACTBOPECHHS
OCaJIKOB.

Hucconmanus Boael. MonHOE niponsseaeHue Boasl. pH.

I'upponus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cuctemsl. Kinaccudukamus. JlnodunsHbie n m1o(h0OHBIE KOJUTOUIL.

CrpoeHune KOJUIOMHBIX YacTHLI.

Koarynsanus KoJsIOMaHbIX pacTBOPOB.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEILECTB. Knaccudukanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

DIEKTPOXUMHUYECKHUE CUCTEMBI. 3aKOHBI Papajes. DNEeKTPOAHbIN OTEHIUAI.
lManpBarmveckwmii amement Jlanusmsa Axkoou.

DNEKTPOXUMHUYECKHE CUCTEMBI: DJIEKTPOJIN3 pacIuIaBoB. [I[puMeHeHune 3neKkTpoaunsa.
OnexTponan3. AHOIHBIA M KaTOAHBIN MPOLIECCHI MPHU JEKTPOIN3€e pacTBOPOB. [IpumeHeHue
JJIEKTPOJIN3A.

Kopposus. Buasl kopposun. CriocoObl 3alIUTh METAIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anusn:

1.

Hamnmcars OJICKTPOHHBIC YPABHCHUA OJBJICKTPOAHLIX IIPOHCCCOB, YPABHCHUC CYMMapHOﬁ

TOKOOOpasyrome peaknuu, BeMUCIuTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ L.
2. Hammcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHsI peakiwii ruaposm3a coneit: KsPOy4; NaySOy;




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

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);); Cy; Cox; Cm; N(Ca(OH)2) m N (H0); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. Hanucarb 5J€KTpOHHBIE YpaBHEHHUS JJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paBHbl: [Mn?"]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCaB UX B MOJIEKYJIIPHOW U MOHHOU opMax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO4 + Na,SO, —.

9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C TrallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJVIOB PABHBI: [Zn2+]=O,01 monb/1, [Cu’]=1,0 Mons/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. 3aKOHYUTH YpaBHEHHUS PEaKIUi, HAUCAB UX B MOJIEKYJISIPHOM U HOHHOM BH/IE:

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

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakunuu CaOy + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAapTHBIX YCIOBHAX. Paccunraiite TemnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnOQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTD TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HClyy + Oy, AH; = 115,6 x/x npu crangapTHBIX yclnoBusx. Paccuuraiite Temneparypy Hadana
peakmun, ecau S(Cl2)=223 [Ix/mons K; S(H,0)=189 [Ix/mons-K; S(HCH= 187]x/momnsK;
S(02)=205 Tx/monbK.

16. Hamucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM 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; + HyO —.

18. I'omorenHas peakius nporekaeT no ypaBHenuto 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 pactBopuin 160 1 xmopunaa sxenesa (I1I). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mu. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO» (1), AH; = -1075 k/Ix npu craHIapTHBIX yciaoBHsAX. Paccuuraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 x/mons-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). Hauanpnas koHLEHTpanus Bogopoja
2 Momw/m, cepsl 1,5 Monb/n. OnpenennTe BO CKOIBKO pa3 H3MEHHUTCSI CKOPOCTh PEaKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHJapTHBIX yciaoBusxX. PaccuuTaiite TemnepaTtypy
Havana peakiun, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/moab-K.

23. HayanbHble KOHLIEHTPAIMU UCXOIHBIX BemecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
pasusbI 1,8 Monb/n SO, 1 2,4 Moiab/1 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:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOHM ¢opme mo OuseraMm, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHOY» - O0YYAIOUIUIICS IEMOHCTPUPYET IMOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yYaroIIMiics HE MOXKET IIOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



