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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmszanuu B 2026 - 2027
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

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

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

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM Trojly Ha 3acefanuu Kadeapsl XuUMHU

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

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

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

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 . Ne

3aB. xadenpoit H.J1. Mensnnk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu kadeapbl XUMHH

IIporokomor 20 . Ne
3aB. kadeapoii H.JI. Mensauk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2032 - 2033
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMHUU

IIporokomor 20 . Ne

3aB. xadenpoii H.JI. Mensnuk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

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

JACATCIIBHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOIO I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeNIbHOM MIKOIbI

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

I'eonorus

be3zomacHoCTh )KU3HENEITENHbHOCTU

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) M IVIAHMPYeMble pe3yJibTaThl 00y4eHHus

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «XHUMUsA» 00yUYarOIIMHACs JOJKEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

Kon nnaukaropa

Nupukatop JOCTHKEHUS KOMITETEHIIUN

YK-1 CniocobeH ocyIecTBIATh KpUTHUECKUI aHaIU3 MPOOJIEMHBIX CUTYaIlHil Ha OCHOBE
CHUCTEMHOTO OJIX0/1a, BBIpa0aThIBATh CTPATETHIO ACHCTBUI

YK-1.1

AHanH3preT Hp06J'IeMHy1-O CUTYyallUIO KaK CUCTEMY, BBISABIISS €€
COCTAaBJIAOMINEC U CBSA3U MCKAY HUMU

YK-1.2

Kputnyecku olieHUBaeT HaAeKHOCTh UCTOYHUKOB HH(pOPMAIIUH,
paboTaeT ¢ NpOTUBOPEUMBON MHPOPMAaLIMEll U3 pa3HbIX HCTOYHHUKOB,
omnpenenser npoOenbl B HHOopMauK, HEOOXOJUMOM [T peleHHs
poOJIEeMHOI CUTYaINH, U IPOEKTUPYET MPOLECCHI 110 UX YCTPAHEHHUIO

YK-1.3

Pa3pabaTbIBaeT u cofepKaTebHO apryMEHTUPYET CTPATETHIO PEIIEHUsS
npoOJIeMHOI CUTYyallMM HA OCHOBE CUCTEMHOT0 U MEKAMCLUIUIMHAPHOTO
MIOJIXOJI0B; CTPOUT CLIEHAPUN PEATIM3ALNN CTPATErUH, OTIPEAEIIs
BO3MO>KHBIE PUCKU U TIpeJyIarasi MyTH UX yCTpaHEHUs!




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaja. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:
— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabota — 133,7 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 £ o . | xommerenuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YeHUE
4eOHOH U 3ammra
1.1 Xumnueckast y N = . VK-1.1, VK-
21 Hay4YHOU KOHTPOJIbHOU
TePMOJIUHAMHKA 1.2, VK-1.3
JATEPaTypHI; paboTHL.
- perieHne
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOM U 3ammra VK-1.1. VK
1.2 Xumudeckass KHHETHKA 22 HayqIHOU KOHTPOJBHON 12 YI’( 13
JIUTEPaTypBI; paboThL. - '
- peuieHue
KOHTPOJIbHOM
1 paboTHI.
- oopmieHHE
oTyera 1o
1a00PaTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENEHOE n1abopaToOpHON
YK-1.1, VK-
1.3 PacTBOpHI 2 1 24,7 HU3y4YECHUE paboTsL. 3amuTa 12, VK-1.3
y4eOHOi KOHTPOJIbHOU - '
Hay4HOH paboTHL.
JIUTEPATYPBHI;
- peeHue
KOHTPOJIBHOU
paboTHL.
- 3amura
e VK-1.1, VK-
1.4 JlucniepcHbIe CUCTEMBI 22 | camocCTOSITEIBHOE KOHTPOJIbHOI 12, VK-1.3
H3y4YCHHE paboTHI. - '




yueOHOM U
Hay4YHOU
JUTEpaTypBl;
- pelenue
KOHTPOJILHOU
paboThI.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

20

CaMOCTOSITETTbHOE
u3ydyeHue
yueOHO U
Hay4YHOU
JIUTEPATYPBHI;
- perieHne
KOHTPOJIBHON
paboTsl.

3amuTa
KOHTPOJIBHOH
paboThL.

VK-1.1, VK-
1.2, VK-1.3

1.6 DnexTpoxuMuIecKue
CHCTEMBI

24

- opopmneHue
oT4eTa 1o
11a00paTOPHBIM

pabotam;
CaMOCTOSTENBHOE
U3yYCHHUE
y4eOHOi u
HayqIHOU
JIATEPaTypHI;
- perieHne
KOHTPOJIBHOH
paboTslL.

3amura
1a00paTOpHOI
pabotbl. 3amura
KOHTPOJIBHOM

paboTHI.

VK-1.1, VK-
1.2, YK-1.3

Hroro o pazneny

133,7

3a4€T

Hroro 3a cemectp

133,7

3a4€eT

HToro no nuCHUMIIIMHE

133,7




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HHPOPMALMOHHON (hopMe, T1Ie HIMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUI C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakuy, JEKIUI-
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUU MOTYT UCHOJIB30BATHCS 3JIEMEHTHI MTPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po0JIEM € TIOMOIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UITH ITPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xo/ie 1a00paTOpHbIX paboT, B X0J€ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a00PAaTOPHBIX 3aHATHH UCIOIb3YETCsl METOJT KOHTEKCTHOI'O O0yUYeHHUs,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3auM0OOOyueHHs (IapHYI0 paboTy) TpeX BUOB: CTaTUYecKas mapa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4aronXxcsl BKIOYaeT B ce0sl caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HanrcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEACHHBIX Ha CAMOCTOSATENILHOE H3yUeHHe, 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 CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MOJTyYeHHbBIX 3HAaHUH, YMEHUH U HABBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEpKH. B oTinume oT 00bIYHOTO TECTUPOBAHUS TAKOH
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 YueOHO-MeTOUYeCKOE 00ecnieyeHHe CAMOCTOATEIbHOMH PadoThl 00yUar0IIHUXCS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.



7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHOM ATTeCTAIIUN
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'envpman, B. I1. FOctparos. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 17.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1151 By30B / FO. A. JleGenes, I'. H. ®danees, A. M. I'ony6es, B.
H. [TamoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Texkcr : anexTponHsiii / OOpa3zoBarenbHas miatdopma FOpait [caitt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonoJiHUTeILHAS JIUTEpPaTypa:

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

A. MumypuHa ; Marautoropckuii roc. rexuudeckuii yu-T uM. I'. . Hocosa. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy:n. 9KpaHa. -
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. - CBeleHus A0CTyHbI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctems! : npaktukym / H. JI. Mensuauk, D. P.
Mynnuna, O. A. Munypusa ; Marauroropckuii roc. rexunueckuit yH-T um. I'. . Hocosga. -
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 0CTYHBI Takke Ha CD-
ROM.

3. Konsina, JI. I'. OkucnutenbHO-BOCCTaHOBUTENbHBIE peakini. 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. CoOCTOSHHE XMMHUECKOTO
paBHOBecus : mpakTukyM / O. A. Mumrypuna, 3. P. Mymiuna, O. B. Epmiosa ;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY um. T
N. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta obpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

5. KopoBun, H.B. O0miast xumusi: yueb. Ui TEXHUUECKUX HAlpas. U CIIell.

By30B /H.B. KopoBun —9-¢ u3na., nepepad.- M.: Beicur. mik., 2007.- 557 c.: mi. - ISBN 978-5-
06-004403-4. - Tekct: HEMOCPEACTBEHHBIH.

6. Kparkuii cnpaBoyHHK pu3nKo-xMMHUYeckux BenuuuH / coct.: H. M. Bapomn, A.

M. Ilonomapesa, 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: HEMOCPEICTBEHHBIH.
7. VI3BecTHs BhICUIMX y4eOHBIX 3aBeICHUN. XUMHS U XUMUYECKasi TEXHOJIOTHU:
Hay4YHO-TexHHueckuil xypHan — ISSN 0579-2991.

B) MeToauuyecKue yKa3aHus:

1. Mumypuna, O.A. DHepreTrka XMuMHU4YECKHX IIPOLIECCOB: METOIUUECKUE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AUCHUIUIMHE «XUMHUS» IS 00yJaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEHUAIbHOCTEH THEBHON Gopmbl 00yuenus / O.A. Mumrypuna;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2016. — 11 c. — Teker : HenocpeCTBEHHBIM.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJUYECKUE YKA3aAHUS JJIs
CaMOCTOSITENILHOM pabOThI MO TUCHUILUIMHE «XUMHUS» AJIs1 00yUYaoIUXCsl BCEX HalpaBlIeHUI
MMOATOTOBKH U clienuaibHOCTel Beex ¢opm oOyuenus / JI.I'. Konsga; MarauToropckuii roc.
texuudeckuil yH-T uMm. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. —
18 ¢. — TeKkcT : HenmoCpeACTBEHHBIH.

3. Konspa, JI.I'. CkopocTh XMMHUYECKUX PEAKIIMN U XMMUYECKOE PaBHOBECHE:
MeTtoauyeckue yka3zaHus K 1JaOopaTOpHBIM pab0TaM MO TUCHUTUTMHE «XUMHUS AJIs
oOyuaroluxcsi BCeX HalpaBJIeHHUH MOATOTOBKH U CHEIHMAILHOCTEH Bcex popM o0yueHus /
JL.I'. Konsiga, E.B. Tapacrok; Marautoropckuii roc. rexunueckuil yH-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. K. HocoBa, 2020. —8 ¢. — TekcT : HemocpeCTBEHHBIH.

4. Ponuonosa, H.1. Xumunyeckas KuHeTUKa. XUMHUECKOE PaBHOBECHUE:
METOJIMYECKUE YKA3aHUs ISl CAMOCTOATEIHHON PabOThI O JUCIUILTUHE «XUMUSD JUIS
oOyuaroluxcsi BCeX HanpaBlIeHHI MOATOTOBKH U CHEIHAIILHOCTEH Bcex ¢popM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHuTOropckuii roc. TeXHuueckuit yu-t um. I'. 1.
HocoBa. — Maruautoropck : MI'TY um. I'. K. Hocosa, 2020. — 20 c. — TekcT :
HEIMOCPEICTBEHHBIM.

5. Uynposga, JI.B. PactBopsl: MeTonnueckast pa3paboTka K 1abopaTOpHBIM paboTaM 1o
JTUCIUILTNHE «XUMUSD» 7151 00y4aronuXcs BCeX HANpaBICHU MOATOTOBKH U
crnienuanbHocTel Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuuyeckuid yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K. Hocosa,
2020. — 41 c. — Tekct : HemoCcpeACTBEHHBIH.

6. Uynpoga, JI.B. PacTBopsI: MeTon4eckas pa3paboTka K CaMOCTOSTEIbHOM paboTe
M0 JUCHUTUIMHE «XUMHUSD» JUIsl 00YJaIOLIUXCS 110 BCEM HaIpPaBJICHUSAM MOATOTOBKU U
crienuanbHOCTAM Beex ¢opM obydenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MuypuHa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2017. — 26 c. — TekcT : HEMOCPEACTBEHHBIM.

7. Konspa, JL.I'. KoyutonHble pacTBOPBI: METOIMYECKHE YKa3aHUS K J1a00paTOpHOi
paboTe 1o AMCHUIUINHE «XUMUSD» [T 00yUJarOIIMXCs 110 BCEM HalpaBJIEHUSIM ITOJATOTOBKH U
crienuanbHOCTAM Beex ¢opm obyuenus / JL.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHndeckui yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. HocoBa, 2017. — 9
c. — TekcT : HemocpeACTBEHHBIN.

8. Konsana, JI.I'. OkncianTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo MUCIHUIUINHE «XUMUS I 00yUJaoINUXCs BCEX
HarpaBJIeHU TTOATOTOBKY U CriennaabHOCTel Becex ¢opm oOyuenus / JI.I'. Konsaa, E.B.
Tapacrok; Marauroropckuii roc. rTexundeckuii yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HemocpeACTBEHHBI.

9. Konsipa, JI.I'. OxkucanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MPOIIECCHI: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHONW paboTe Jj1si 00 YJarOIIHXCS 110
BCEM HAIPAaBIICHUSIM TIOJITOTOBKH U CHEIUAIBHOCTAM BeeX popm obyuenus / JI.I'. Komsina,
E.B. Tapactok, 3.P. Mymuna; Marauroropckuii roc. rexunyeckuit yu-T um. I'. M. Hocosa.
— Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TeKcT : HenocpeacTBEHHBIM.

10. Mumrypuna, O.A. D1eKTpOXUMHYECKHE TIPOLECCHl: METOANYECKHE YKa3aHUs K
nmabopaTopHON paboTe MO TUCHUILTHHE «XUMUSH I 00YUJarONUXCs TI0 BCEM



HaIpaBJICHUSM MTOATOTOBKH U CIIEUATLHOCTSIM Beex ¢hopm oOyuenus / O.A. MunrypuHa,
H.U. PonnonoBa; Marauroropckuii roc. Texunueckuid yH-T uM. I'. 1. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 13 ¢. — TekcT : HemocpeACTBEHHBIIA.

r) [Iporpammuoe o6ecnieuenne u UHTepHeT-pecypcebl:

IIporpammHoe oGecnieueHue

HaumenoBanue N
10 Ne noroBopa CpoKk JeiicTBUS JIMIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip cB00OOHO pactpocTtpansemoe [10 OeccpouHO
FAR Manager cB00OIHO pactipocTpansemoe [10 0eccpouHO

IIpodeccnonanbHbie 6a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika

DjekTpoHHas 0a3a NepuoIuUecKuX u3manuii East View

Information Services, OO0 «MBUC» https:/fdlib.eastview.com/

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:

cucrema — Poccuiickuii nuaekc HaygHoro 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/

DrexkTpoHHbIe pecypchl oubmorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYECKOe ofecnedeHne JUCHUNIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCcTIieYeHHEe AUCIUTUINHBI BKIIIOYAET:

VY4eOHble ayIUTOpUH Ui IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUMa. OCHAIllEHHE:
MynbTuMeauiHbIE CPEACTBA XPaHEHUS, IEpeJaul U IPEICTaBICHNs HH(OPMaLIUH.

VY4eOHble ayIUTOpUH JJIs TPOBEACHUS JIaOOPATOPHBIX 3aHATHH, IPYNIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJ'II)T&HI/I?I, TCKYLIETO KOHTPOJIA U HpOMe)I(YTOQHOﬁ aTrTecranuu.
OcHnarmenue: O0opyaoBaHueE AJI BHITOTHEHUS JJA00OPATOPHBIX paboT, XUMHUUECKas TIoCy/a,
PCAKTUBEI, HaFHfII{HBIe MaTCpurajbI: Ta6J'II/IIIBI, CXEMBI, ITJIaKaTHhI.

[Tomerenust y1st caMOCTOATENBHOM padOThl 00yvaromuxcsi. OcHaleHue:
[MepconanbHbie KoMMbIOTepHI ¢ maketoM MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHHBEPCHTETA.

[Tomemienus s XpaHeHUs: U NPOPUIAKTUYECKOT0 00CITy)KUBaHUSI y4€OHOTO
o0opynoBanus. OcHamenue: Cremnaxu, celdbl sl XpaHEHHUs yueOHOro 000pYA0OBaHHUS.
HNHCcTpyMeHTHI 17151 peMOHTa J1ab0paTOPHOTO 000PYT0BAHHUS.



INPUJIOKEHUE 1

6. YueGHO-MeTogUeCcKoe 00eceueHre CAaMOCTOATETbHOU PAaGOThI 00YYaIOIIUXC

CamocrosiTensHas paGOTa 06y‘la}()U.H/IXC}I ToApas/Ie/sAeTCs Ha ayAMTOPHYIO, KOTOpas IPOMCXOJHUT KakK BO BpeMst naﬁopaToprIx 3aHATHH, TaK U Ha IUIAHOBBIX KOHCY/IbTaUMAX, U Ha
BHEAYIUTOPHYIO, ITPOUCXOIAIILYIO BO BPEMS MOJATOTOBKH CTY/JACHTAMH OTYETOB IO na60paT0p}mM 3aHATHAM H BBIIOJHEHUS TOMAIIHHUX 3aJaHHIL.

AYINTOpHAK  CMOGTORTETbHA  PAGOTA OBYNAIOUIXCH TEATIOTAracT MpoXOAeHHe Teciposamnn mo Kaxiowy pasteny miewsnmms, 1 ©CTBI  BKIIFOYAFOT
TEOPETUYECKHE M TMPAKTUYECKHE 3aJaHMsi, OTBETHl Ha KOTOPHIE TPeOYIOT IIyOOKOrO MOHHMAaHUS
M3y4EHHOro Marepuaia. TecTbl HOCTPOeHbI €MUHOOOPA3HO: K KaXKIOMY BOIIPOCY MpeAIaraeTcs 4eTbipe
BapHaHTa OTBETOB, CPEAM KOTOPBIX OJMH WM HECKOJbKO NpaBMIbHBIX. OOpaboTka pe3ynbTaToB
OCYILLECTBIISICTCSA IIyTEM COIOCTABJICHUS MOJIYYEHHBIX PE3YJIbTaTOB C TAIOHHBIMU M IPOTEKAET OYEHb
ObIcTpo. MakcuMasbHOE KOJIMYECTBO OAIIOB B KaxK10i Teme Kypea — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUM 119 TEKYHIEro KOHTPOJIA
XuMHuyeckas TEPpMOAUHAMHUKA

B tectax no teme «XuMHYECKask TEPMOJAMHAMUKAY: MIEPBBIC IECTh 3a/IaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCEMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKTHl PEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peakiuu:
a) SHTAJIbINS pEeaKMOHHON cucTeMbl nosblaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl ymMeHbIaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHIATO 0003HAYATH:!

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

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

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

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

DHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompeznenure BO3MOXKHOE HAIpaBICHUE
CaMOTIPOU3BOJIBHOTO TEUEHUS PEAKIIUU ITPU CTAaHAAPTHBIX YCIOBHAX U IpU Temneparype 627°C.

\ BemecTBo \ AH®293  (KJI>/MOIIB) \ S%gg  (x/monp*K) \




NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO (p -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
627°Cu TeMIeparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PU PA3TI0KEHUN KapOOHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
10. Mannas peakus: 2KCIlOs (pg) —2KCl (15)+30; (1), AH<O MokeT caMOnpon3BOIBHO IPOTEKATh
a) B IPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJIeHUU T') HE 3HAI0

XuMnuyeckas KHHETHKA

B Tecrax mo reMe «XHMHYECKash KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHHUs
ouenusarorcda B 0,5 6aia; mecroe, ceaAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oaina.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOM PEaKIUU — 3TO ...
a) BpeMs, 32 KOTOPOE MOTHOCTBHIO PACXOAYETCsl OJJHO U3 MCXOHBIX BEIIECTB
0) M3MeHEeHUe KOJIMYECTBAa BEIIECTBA PeareHTOB (WK MPOAYKTOB) PEaKI[MH B EAMHHILY BpEMEHU B
enuHuIEe 00BeMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKIM K MOMEHTY OKOHYAHUs PEaKLuU
3. B Kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOW peakiuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pPEaKLIni?
a) OT IPUPOJIbl PearupyroLINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIMOHHOIO cocy/a
5. CocrosiHMEe XMMUYECKOTO PABHOBECHS OOPATUMBIX MPOIIECCOB KOJIMYECTBEHHO XaPaKTEPUIYETCH ...
a) PaBHOBECHBIMM KOHIICHTPALUSAMH NPOJYKTOB PEAKIHH
0) SHepruei aKkTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHue it ckopocTu peakuuu 4 NO ) + 6 HoO =4 NH3 () +5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H.0]°
7. Kak 3anmmiercst BeIpakeHHE Tl KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») K» = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMMe MOKa3bIBaeT 3HaYCHHE TEIIIOBOTO A (dekra peakum?

a) 1 +E / \




5) 2 2

B) 3 +

v

XO0J1 peaKInu

9. YTo MOXXHO CKa3aTh O pEaKIMH, N300paKEHHON Ha TUarpaMme K Bompocy 87

a) 9K30TEepMHUYECKasl peaKiIus

0) SHIOTEepMHUYECKAs PEeaKITUs

B) pEaKIis ONMCHIBACT COCTOSIHUE PAaBHOBECHUS
10. PaBHoBecue peakuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAETCs BIEBO.

a) MPH MOHUKEHUH TEMIIEPATYPhI

0) IIpH MOBBIMICHUHU TEMIIEPATYPhI

B) IIPU MOBBILICHUH JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemmepaType KOHCTaHTa PaBHOBECHUs paBHA
0,8. PaBHOBeCcHast KOHIIEHTpalUsl BOJopo/ia paBHa 1,2 Moub/1. BerurcnuTe UCXOAHYIO KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B Ttecrax mo teme «PacTBOpBI»: MEpBOC 3aqaHUE OILICHHMBaeTcs B 1 Oami;, BTOpoOe, TPEThe,
4eTBEpPTOE, MATOC U IIeCToe 3adanus - B 1,5 Oana; cebMoe, BOCBMOE, IEBIATOE H JISCATOC — B
0,5 6ama.

Tect Nel

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

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

4. Ins monasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa3baBUTH PacTBOP BOJOU
4) TOBBICHTBH TEMIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyidbdaTa KajlblUsi U BOJBI, CyMMa
KO3 PHIINEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAIIMN PACTBOPEHHOIO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBOpHMOCTH OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeIcHUE
pactBopumMoctu Ag2C204
1)5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE



1) maccsl BelecTBa K Macce BOJIBI

2) KOJHMYECTBa BEIIECTBA K 00BEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cimabpiM 371eKTpoIMTaM OTHOCUTCS ...

1) ruapoKcH aMMOHHMS

2) THAPOKCH] KaJus

3)  xJopuI Kaublus

4) wmaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEIOYHYIO MM KHCIYIO CpEIy.
[IpuuunHO# 3TOTO ABIAETCA ...

1) saexTpoaus coneit

2) IUCTIPONOPLUOHUPOBAHUE CONCH

3) ruapaTHpOBaHHUE CONEi

4) THAPOSIU3 COJICH
10.3nauenue PH umcToii Boas npu 25°C cocrasiser

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

I[I/ICHepCHbIe CHUCTEMDbI

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

Tect Nel

1.  Vkaxwure pazMepbl YaCTHUI] KOJJIOUTHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabime 100 HM

3) ot 1 uM g0 100 am
2. Kakue WOHBI CIOCOOHBI BBI3BaTh KOATyMSALHUIO KOJJIOMJA, YACTHII KOTOPOTO HUMEIOT
TTOJIOKUTEIBHBIN 3apsia?

1)  KaTHOHBI

2)  aHHUOHBI

3)  TONApHBIE MOJIEKYJT
3. Jlna xakoro 3JEKTPOIUTA MOPOT KOATYIISAIIUU KOJUIOUA C MOJIOKUTEIFHO 3apsSKEHHOW YacTHIICH
JOTHKEeH OBITh HAUMEHBIIUM?

1) xuopun Kanus

2) cynbdar Kamus

3) oprodocdar kamus
4.  Munema 30515 UIMEET CTPOCHHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOTO cTaduian3aTopa?

1)  xmopun xenesa (111)

2) Boja

3)  TUAPOKCHI KaIus
5. Ilpum B3aumonmeiictBuu 20 mua 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpa3zyercs 3o0mb cynbdara cBunna (ll). K kakomy s1ekTpoAy ITOMKHBI MEpPEeMemIaThCsl YacTHUIIBI
nucnepcHo (as3bl mpu AneKTponse?

1) HaxomATCS B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe ko061 HamuTO 1m0 50 MJT 307151 THAPOKCH A XKese3a. [|jist Toro 9ToObl BBI3BATh KOATYIISIIHIO
307151 MoTpeboBaOCh 100aBUTE: B mepBy0 — 5,3 M 1H pacTBopa xmopuna kamusi; B Ipyryto — 18,7 mi
0,001H pactBopa docdara HaTpusi. Berancaute mopor Koaryisiui Kaxaoro dJIEKTPOJIUTA.



OKHCANTENbHO-BOCCTAHOBUTEIbHbIE MpoueCChI

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus oueHuBatorcs B 0,5 6aina; mecroe — B 1 6ami; ceapbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 0aJIOB.

Tecer Ne 1
1. OxucauTenb — 3TO aToM, MOJIEKYJa WIA UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTJa ...
1) HEUTPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B ITOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) I0JIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATEIIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHALJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHBIC HEMETAJUIBI
3)  DJIEMEHTHI, HAaXOMAIINECS B CPETHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHn OKHCIICHUS KUCIIOpO/ia a) B BOZIC M 0) B IIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION Cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karuona Mn?*
2)  manrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKkIiy, TPHUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. Cymma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHUSA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT OMPEACIISIIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeiipona
3) Boabimana

4) Appennyca



2. Paccunraiite DJIC ranpanudeckoro siaementa Mg|IMgSO,||CuSO,|/Cu npu craHmapTHBIX

YCIIOBUSAX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nponykTel 00pa3yroTcsi Ha KaTOJIe MPH 3JIEKTPOIIU3€e pacTBOpa HUTparTa cepedpa?
1) BOJOPOT
2) cepedpo
3) a30THasi KUCIIOTa
4) KHCIIOPOJT
4, VYkaxure cymmy K03()GHUIIHEHTOB B ypaBHEHUH 3JI€KTpoIn3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEeKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JEKTpPoiu3e cyib(dara MHWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,110
2) 0,05
3) 0,013
4) 6,7-10°
7. [IpuBenuTe CXEMBI JJIEKTPOJHBIX IPOLECCOB W MOJICKYJISPHOE YpPaBHCHHE pEaKIIUU,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYCCKON KOppO3uH TanbBaHomapsl Zn|Mg B cepHOKucon cpene. B
OTBETE YKOKUTE CyMMY KO3(P(PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

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

BueaynuTopHas  camocrostensnas pabora  obywaommxes OCYHICCTBJIACTCA B BUAC MIYUCHHUA JIMTCpATypbl 110
COOTBCTCTBYIOLIIEMY pPa3acily C HpopaGOTKOP'I MaTtepualia; OQ)OpMHeHI/ISI OTYCTOB 110 Ha60paTOpHHM
pa6OTaM U BBIIIOJTHCHHUA JOMAIITHUX SaﬂaHI/Iﬁ.

BapHaHTbI TeMaTHYECKHUX JOMAIIHUX 3aJaAHUM JJIA preaymuroproii CAMOCTOSATEILHOM paGOTbI CTYAEHTOB
mo TeMamM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYECKAsI TEPMOTUHAMMKA»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TEPMOIMHAMIKAY: TIepBast 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amgauga Nel
Jisa peakunun CHy oy + CO, ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIpaBIICHUE

CaMOIPOU3BOJIBHOTO TEUYECHHSI PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUAX M npu  Temmeparype T = 927 °c,
€CITH TETIOBOM (P PEeKT peakuu A0 33JaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaKUTE: a) BBIACIACTCS



WIA TOTJIOUIAETCS PHEPIus B XOJA€ peakuuu; O0) NPUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TeMiepaTypy Hadaja peakLuH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(y = Ca(OH);z () + C2H; (1), HONB3ysCH
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMsl pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIAECIUTCSA WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOW APPEKT peaKIiu:
Hypy + COz¢)=CO (+ Ho Ofy. TepMoxummuueckue ypaBHEHUS:

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

6) 2CO ) + 02 @~ 2 COZ ()1 AH = -566,2 KI[)K

Jlomainee 3aganue No 2
10 TeMe «XHMHYECKAsI KHHETHKA»

B ngomamiHem 3aaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: MepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3ajmaua Nel

Peaknus nporekaer no ypasHeHuto: O oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckOIbKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyer 30% CO? Bo CKoOIbKO pa3 M3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(UIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIbKO pas H3MEHHTCs
IIPH 3TOM CKOPOCTb PEaKIIH?

3amaga Ne3

Haiiaute HayanpHble KOHIEHTPALMU UCXOAHBIX BEIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIICHTPAIMU PEArMPYIOIUX BEHIECTB PABHBIL
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnon cucremsl: CO ) + HoO yp = COz (y + Hy () HavanbHble KOHIEHTpAlMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenienuTe KOHIIEHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ajmaya NeS

BrIpa3ute yepe3 KOHIEHTpAMU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIINN:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K

VYKakuTe HapaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IpU MOHMKEHUN
TeMIIEpaTyphbl, €CIIM JaBJIeHWE TOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUs, €CITU TeMmIeparypa
MOCTOSTHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomammnem 3amanun mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThd W TATas 3aaadud
otieHuBaercs B 1 Oamn; yerBepTas u mectas — B 0,5 Oana.

3amaya Nel
B xakom o0beme BojbI cieayer pactBoputh 1351 SnCly mist momydyenus 3M pactBopa xjopuaa

osoBa (I1) ¢ mmotHocTRIO P = 1,405 T/MN?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaklui
B3aMMO/ICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISPHBIX YPABHCHUS PEAKIUN K CICTYIOIIUM HOHHBIM:

Ba® + CrOss — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE MTPOLIECCHI»

B nomamnem 3aganuu no teme «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI»: TEpBas 3a7a4a
otieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oan.

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

PaccuuraiiTe 2JIEKTPOABIDKYINYIO CHJIy W ONPEISIIUTE HANpaBICHUE CaMOIPOU3BOJILHOTO
MpPOTEKaHUs  TEpPBOM  peakuud TpU  CTAaHAAPTHBIX  YCJIOBUAX,  HCIONB3yd  3HAUCHUS
OKHCJINTEIHHO-BOCCTAHOBUTEBHEIX ITOTEHIIHAJIOB!

H)] + H3PO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,0—

NaCrO, + H;O0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi,O; + C —

Mg + HN03 (pas6) —

3amaga Ne3

Jaubl 1Be okucnutenbHO-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMANIOB, COCTaBHTE



ypaBHEHHE BO3MOXHOH peakmuu B ykazanHou cpeaxe (HNOs3). Paccumraiite 3HaueHue
JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.

Jlomaninee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

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

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylole peakiuy, MpoTeKarolell mnpu padoTe TralbBaHHMUECKOTO 3JEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHUECKOTO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBUSIX.

[IpuHsiB mMOTEHIMAN aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIEHTPAIUIO
KaTHOHOB METaJljia B KATOAHOM pacTBope, npu kotopoi 3/1C ranbBaHUUECKOr0 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEeMBbl SIEKTPOJHBIX IMPOIIECCOB U MOJEKYJSIPHBIE YPAaBHEHMSI PEaKIIuid,
MPOTEKAIOIINX PHU IIEKTPOXUMHUYECKOH Koppo3uu rainpBanonapel  Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQYKHOM BO3/yXe€.

Onpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHN cpene 3a 20 MHH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaua Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOIHBIX MPOLIECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUU, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Boeruncnure (akTHueckoe KOJMMYECTBO METallla, MOJIYYCHHOIO HA KAaTOJE IMPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMIM B TeueHHH | 4. BeIxoa MeTaiia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIAa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNU KaK (GYHKLHUSA COCTOSHUS CUCTEMbI. DHTAbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOH A(deKT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GyHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook~ wdE

KOHTpOJII)Hble BOIIPOCKHI IO TEME «XuMHYecKass KHHETHKA»

=

Xummnaeckast KnHeTrka. CKOpOCTh XMMUYECKOH PEaKIK U METOJIBI €€ PeTyIUPOBaHHUS.
BnusiHre KOHIIEHTpALMU Ha CKOPOCTh XUMHUECKOM peakimu (3aKOH JeHCTBYIOIUX Macc).
3. BuumsHue Temmeparypbl Ha CKOPOCTh XUMHUECKOW peaknuu. [Ipasuino Bant — [N'odda.

no



Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonbimana. DHepreTuueckuii 6apnep.
Karanuruueckue cUCTEMBI.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIA KaTaJIN3.

1. KonebarenbHble peakilyy.

12. Xummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTraHTa XMUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BnwusHHe KOHLEHTpPALMH, 1aBICHUS U TEMIIEPATypBhI.

16. ®dazoBble paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RR©o N O A

KonTposbHbie Bonmpockl 1o TeMe «PacTBopbD)

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.

2. PactBopbel. CmocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJs, MOJISIpHAs
KOHIIEHTpAIlKs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3akonsl Payns: | (tonometpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KucnoTHo-oCHOBHBIC B3aUMOCHCTBHSI BEILIECTB.

. Honnas Teopus kucioT u ocHoBaHUI AppeHuyca. OCHOBHBIC TMOHSTHS U TOJIOKEHUS TEOPHH
Appenuyca.

8.  Jluccommammsi KUCJIOT, OCHOBAaHMH M COJEH C TOYKM 3pEHUS HOHHON Teopuu AppeHmyca
(mpumepsr).

9.  Crenens nuccormanuu. CHIIbHBIC U cIa0bIe JIEKTPOJIUTHL.

10. [uccoumanus caabbix 31eKTpoanuToB. KoHcTaHTa TUCCONMALINN.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHa MEXIY 3JIEKTPOJUTAMHU (Ha MpUMEpe peakluit oOpa3oBaHMs Cl1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeaeHHE BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tuaponus coneii. TUmbl TUAPOIN3A CONCH.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUSIONIME Ha TPOLECC THIPOIN3A.

No ok ow

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsie cmecu. /lucnepcHble CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

0. Koarynsius KOJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.

1. TIlpaBuno Illynesue — I'apau. Koarynupytomiast cmocoOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oOo~NoO~WNE
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTpOXUMHUYECKre cucTeMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHnne »SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX AJIEKTPOAHBIX IOTEHIIMAIOB.

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

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE MPOLIECCHI.
8.  OObenunenHsi 3akoH Papazes. Boixoq mo Toky.

9.  Koppo3sus meramioB. Kinaccudukarus KOppo3MOHHBIX TPOIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTESL.

12. Tlpumepsl KOPPO3UH B KHCIION Cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['ambBaHMUYECKUIT S7I€MEHT.

18. XumHYecKkne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumunueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



INPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMe)KYTO‘-IHaSI arrecranus nMeeT OCJIBIO OIIPCACIINUTD CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHMUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 NPOOJEMHBIX CUTYallMi Ha OCHOBE CUCTEMHOTI'O II0JIX0/ia, BbIpa0aThIBaTh CTPATErHIO AEHCTBUI

YK-1.1: AHnanuzupyet npoOIeMHYIO Ilpumepnuvie npakmuueckue 3a0anus:
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekanus peakuuu CaO + 2 Cyq) =
COCTaBJIAIOLIME U CBA3U Mexk 1y HUMH | = CaCy () + CO(p, AH; = 460 x/[x nnpu cranaapTHeIX ycnoBusax. Paccunraiite Temmneparypy Hadana

peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

2. T'omorenHas peakuusi OpoTekaeT Ho ypaBHeHHIO Hy ) + |y (y = 2 Hly. HauampHas
KOHIIeHTpanus: Bojxopoaa 2,1 monbs/n, uoga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [Inotnocts pactBopa 1,14
r/mi. Paccumraiite criemyromue KoHIeHTpamuu noiayduBiierocs pacteopa: o(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Ompenenute TPOAYKTHl pPEaKIWH B CICAYIOIIAX B3aUMOJCUCTBHAX. Hamwmmre uX B
MOJICKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. Hanmcare noHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs peakuuid ruapoinsa coneit: KsPOa; Na SOy,
ZnC|2.

6. CocTaBbTe YpaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HamucaTh SJEKTpPOHHBIE YypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ 1.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens TeopeTHYECKUX BONPOCOB:

HMCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUNBOM HHPOpPMAIIHEH U3

pasHBIX HWCTOYHUKOB, OIPEIENSIeT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYaIlUH, u

MIPOEKTUPYET MPOLECCHl IO  HUX

1. OCHOBBI XMMHYECKOM TEPMOJMHAMHKHU: CHCTEMA, TEPMOJAMHAMUYECKHAE I1apaMETPBI
CUCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [IepBblii 3aKOH TEPMOIMHAMUKH.

DHepreTuka XUMHYECKHUX MTPOLIECCOB.

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

OHutponus. YpaBHeHue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

Oneprus ['n66ca. HanpapieHus: XMMHUECKUX MPOLIECCOB.

Xumuyeckasi kuHetuka. CKopocTh XxumMuueckoi peakuuu. CpefHsisi 1 UCTUHHAs CKOPOCTH

SR
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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

yCTpaHEHHIO

PEaKIuu. Kunernueckas KpuBas.

7. CKopocCTbh peakui U METO/Ibl €€ PEryJINPOBAHHUS.

8. Bnustaue remneparypsl Ha ckopocTh peakiuu. [Ipasmio Bant-I'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 katanuTuyeckue cucTeMbl. [ OMOTeHHBIH KaTanus.

11. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. Xumuueckoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.

14. PactBopbl. CiocoObI BhIpaKeHUSI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopbl 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pa3basnenus OcTBanb/a.

16. Jlucconumarus KAciaoT, OCHOBaHHM, coliel. AM(OTEpHBIE JIEKTPOIUTHI.

17. PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

18.  Jluccommanus Boasl. MoHHOE pon3BeneHue Bobl. pH.

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

20. Hucnepcubie cuctembl. Knnaccudukanus. Jlnopunpabie 1 110POOHBIE KOJUTOUIBI.

21. CtpoeHnune KOJUIOUIHBIX YacTHII.

22. Koarynsius KoamouHbIX pacTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukamms
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH.

24, DNeKTpOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapasies. DIEeKTPOJHbIA NOTEHLIHA.

25. ["anpBannveckuii anemeHT Jlanuans Skobu.

26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

217. DneKTpoau3. AHOTHBIA U KaTOJHBIN MPOIECChl MIPH AJIEKTPONIN3e pacTBOpoB. [IpuMenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buas! koppo3un. CriocoOb! 3aIUThl METAIIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
€CIM TeIIOBOM d3(PdeKT peaknuu 0 3aJaHHOW TEeMIepaTypbl HE H3MEHUTCS. YKaKHTE: a)
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KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Bripa3uTe yepe3 KOHIEHTPALUU PeareHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampaBieHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CIIU TEMIIEpaTypa MOCTOSIHHA.

3. CkoJIbKO MUJUIMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYHOIIMX cojeil. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3ok ruapoKcHaa MarHus mosydeH myrem cmemmBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
(bopmyTy €ero MUIIEIUIBI.

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HApaBICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H)0.

7. TlpuBeauTe CXEeMbI DJIEKTPOAHBIX MPOIECCOB U MOJICKYJISIPHBIE YpaBHEHUS peaKIIui,
MPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpeie; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctasuia 0,01 r/q.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, IPOUCXO e mpu snekTpoiu3e pactBopa CoSO4, Beraucnute
(akTHUECKOE KOJMYECTBO MeTaula, MmojaydeHHoro Ha karozae mpu snekrposnze Co(NOs),, ecnu
AJIEKTPOJIM3 MPOBOJAWUIM B TedeHMH | 4. BbeIxoa meramna mo TOKy coctaBui 85%. Ykaxure
BO3MOYKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabatbiBaeT M coiepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

Ilpumepnvie npakmuyeckue 3a0anun:
1. Onpenenuts, ¢ KAKUMU M3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJICHCTBOBATH PacTBOP
TUAPOKCHUIA Kajus: WojaoBomopoaHas kuciorta, xjaopua meau (Il), okcun yrmepona (1V), oxcun

CUCTEMHOTO u | ceunna (1), rugpokcun amroMuHMSA, THIPOKCHA aMMOHHA. COCTaBbTE€ YpaBHEHHSI BO3MOXKHBIX
MEXIUCHUIUIMHAPHOTO  TOJIXOJIOB; | peaKkiii B MOJIEKYJISPHONH U MOHHO-MOJEKYISIpHON hopMax.
CTPOUT  CLCHAPUU  pealu3aluu 2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJIEHHMsI okcuia xene3a FezO, yriepogom mpu
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CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknus BoccranoBnenus Fe304: Fe3044) +4Cy
== 3FE(K) + 4CO(F)

3. Temneparypusiii koadduiueHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEAKIUU: a) TIPH
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakuun FesOuy + Hypy = 3FeO) + HoO3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaxkuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIaBJISETCS CO IIenoubto. YTo
npecTaBisieT coboit 3To coeauHenne? Hanmuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKoOJIbKO MUJUTWIHTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBIAENATCA MpH mnpoxoxiaeHuun 48250 Kn
anekTpudecTBa uepe3 pactBop xyopuna Mmapranina (I1)? CocrtaBeTe cxemy 3JIeKTposn3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoOBaTh B Cpelie CepHOn
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUECKON KOPPO3HH.

9. IIpoBecTu aHanu3 BIUSHUS KOHIICHTPAIIMH Ha CKOPOCTh XUMUYECKON pEaKIiuu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcniepuMeHTanbHBIM JaHHBIM. [IpoBecTH
00paboTKy MOYUYEHHBIX IaHHBIX C UCIIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmumna 1
Howmep O6beM, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S,0s, 10% | mosBnenus peaxiuu, 10%,
MOJIB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5
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[To nanHBIM TaOIHUIBI 1 TOCTPOUTH IrpadMK 3aBUCHMOCTH CKOPOCTH PEAKIUH OT KOHIICHTPAIUK
THOCY/b(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;0Os, a Ha ocw opaMHAT —
CKOPOCTh PeaKIiu.

CnenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAIIMU THOCY/Ib(aTa HATpusl.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, MIOKA3ATE/N U KPUTEPHH
OLICHUBAHMUSL:

IIpomexxyTouHass arrecTrauus IO JUCHMIUIMHE <«XHMHSI» BKIIOYAECT TEOPETUYECKUE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YUYaIOIIMMUCS 3HaHUH, U PAKTUUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opMe
3ayeTa.

3ayer Mo JAHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOM (opMme mo Ouieram, KakIblid U3
KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OHO IIPAKTHYECKOE 3aJaHUE.

Ilokazamenu u Kkpumepuu oueHUBAHUA 3auema:

«3aYTeHO» - O0Y4YaroOLIUiiCcs IEMOHCTPUPYET MOPOTOBBI YpOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHHA JOMYCKAIOTCS OIIMOKH, MPOSBISIETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUH, YMEHUMN, HABBIKOB, O0YYArOIUICS UCIBITHIBAET 3HAUUTEIbHBIC
3aTPYAHECHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHHUAMMU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUU;

«HE 3aUTEHO» - 00yJarOIUNCs He MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHeHUsT HH(OPMAINH, HE MOXKET IMOKa3aTh MHTEIUICKTYAJIbHBIC HABBIKH PEUICHUS MPOCTHIX
3aj1ad.



