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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

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

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

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokon ot 20 . Ne

3aB. kadenpoit H.JL. Mensnuk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

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:

"Xumug" B 06beMe porpaMmbl CpeHel 00111e00pa30BaTeIbHON MIKOJIBI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

MammHoCcTpouTeNbHbIE U HHCTPYMEHTAIbHbIE MaTepHallbl

DIEKTPOTEXHUKA

3 Komnerennun ody4daromierocsi, opmupyembie B pe3yJbTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

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

KO[[ HHAUKATOopa I/IHIII/IKaTOP JOCTHXKCHUS KOMIICTCHIIMN

OIIK-4 CiocobeH KOHTPOIMPOBATh U 00ecIIeYrBaTh MPOU3BOJACTBEHHYIO M 9KOJIOTHYECKYIO
0€301acHOCTh Ha pabounX MECTax;

OIIK-4.1 Kontponupyer u obecrieunBaeT MpoU3BOACTBEHHYIO M S3KOJIOTHYECKYIO
0€30I1aCHOCTh Ha pab04YMX MecTax

OIIK-8 CnocoOeH y4yacTBOBaTh B pa3paboTke 0O0OIIEHHBIX BapUAHTOB PELICHUs TPOOIeM,
CBSI3aHHBIX C MAIIUHOCTPOUTEIBHBIMU IPOU3BOJICTBAMHU, BBIOOPE ONTHMANIbHBIX BAPUAHTOB
IIPOTHO3UPYEMBIX MOCIECTBUN PELICHUs] HA OCHOBE UX aHAIN34;

OIlK-8.1 VYyacTByeT B pa3zpaboTKe HCCIe0BATENBCKUX 3a]1a4, CBI3aHHBIX C
MaIIMHOCTPOUTEIHHBIMH MTPOU3BOICTBAMH

OIIK-8.2 BeiOupaeT kpuTepuu OLEHKH UCCIIeI0BaHUI B 001acTH
MaIIMHOCTPOCHHUSI




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 2  3a4€THBIX €IMHUI] 72 aKaJl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 55 akaj. 4acosB:

— ayauTopHas — 54 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas pabota — 17 akaj. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynuropHas X
KOHTaKTHas paboTa g QE) dopma TeKyIIero
Paszen/ Tema § (B akan. 4acax) é E{ Bun 5 KOHTPOJISI Ko
T — : g © | camocTosTeNEHO | yomeBaeMOCTHH | ooy
@) g £ paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakT. e aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3yueHue
1.1 Xummaeckas yqeﬁﬁoixivn 3amura 3 OIIK-4.1,
4 6 2 Hay4YHOH KOHTPOJIbHOM OIIK-8.1,
TEepPMOANHAMHKA
JIUTEPATYPHI; paboThI. OIIK-8.2
- perieHne
KOHTPOJIBHOM
paboTHI.
- oopmieHHE
oTYeTa 1o
nabopaTopHO
pabore;
- pelieHue 3amura
JIOMAIITHETO nabopatopHoi OI1K-4.1,
1.2 XuMuueckas KHHETHKA 2 4 2 3amaHus Ne 2; pabotsl. lomanHee OIIK-8.1,
- 3aganue Ne 2. OIIK-8.2
2 CaMOCTOSITENEHOE TecTupoBanue.
n3ydeHUe
yaeOHOU 1
Hay4YHOU
JIUTEPATyPhI
- oopmieHue
oTdYeTa Mo
nabopaTopHOI
B
nabopatopHoi OI1K-4.1,
1.3 PacTBOpBI 4 8 5 33;);4;121{1\?‘:3' pabotsl. [lomamHee OIIK-8.1,
T 3aganue Ne 3. OI1K-8.2
i TecrupoBanue.
CaMOCTOSITENEHOE
n3ydeHue
yueOHOW U
Hay4YHOU




JIUTEPaTyphL.

- ohopmiieHHE
oT4era o
1abopaTopHOI
pa6_0Te, 63aumTa 5 OIK-4.1,
1.4 JTucriepcHble CUCTEMBI 2 4 2 T1abopaTOPHOH OIIK-8.1,
CaMOCTOSITENIbHOE paboThI.
OIIK-8.2
H3y4eHue TectupoBanwue.
yuebHO u
Hay4YHOU
JIATEPaTypPhIL.
- oopmIIeHHE
oTyera o
1abopaTopHOI
pabore;
- peleHue 3amura
1.5 OkuCIUTENBHO- JIOMAIIIHETO nabopaTopHO OIIK-4.1,
BOCCTAHOBHUTEJIbHEIE 2 4 2 3amanus No 4; pabotel. [lomaniHee OIIK-8.1,
TIPOIIECCHI - 3aganue Ne 4. OIIK-8.2
CaMOCTOSITETTbHOE TecTupoBanue.
U3ydeHHe
yueOHOH H
Hay4HOU
JIUTEPaTyphIL.
- oopmiIeHUE
oTdyera o
naboparopHoOn
paborte;
- pemieHne 3amura
1.6 DIIEKTpOXHMUCCKHE JIOMAIIHETO nabopaTopHO OIIK-4.1,
CHCTEMEL 4 10 4 3amanus Ne 5; pabotsl. lomanHee OIlK-8.1,
- 3amanue Ne 5. OIIK-8.2
CaMOCTOSTETbHOE TecTupoBaHue.
HU3y4YeHUe
yaeOHOW W
Hay4HOU
JATEPaTypHL.
HWroro no pazaeny 18 36 17
HWroro 3a cemectp 18 36 17 3auéT
HWroro no aucumruinHe 18 36 17 3aueT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(GpOpMamoHHo! (opme, rie IMEET 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 -
KOHCYJIbTAIIN, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyICHTaM 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 MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po6JIeM ¢ IOMOIIBIO IEMOHCTPALIUH SIBIEHUH, peaklinii WU IPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKkperuisieTcs B Xo/ie JadopaTOpHbIX 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 1a00PAaTOPHBIX 3aHATHH UCIOIb3YETCSI METOJ] KOHTEKCTHOI'O O0yUYEeHHUS,
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 Iapa, BapMallMOHHAs Ilapa; COBMEILAas €€ ¢ TEXHOJIOIHeld MOAYIbHOTO
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4aroUMXcsl BKIOYaeT B cedsl 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 OMOIHMOTEKe, HanMcaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSATENILHOE N3yUeHHe, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPE/ICTBA MO3BOJIAIOT AKCIIEPUMEHTHPOBATH C HOBBIMU
¢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 JI000€ BpeMsl POUTH TECT, IPOaHATU3UPOBAThH
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 YueOHO-MeTOUYeCKOE 00ecnieyeHHe CAMOCTOATEIbHOMH PadoThl 00yUar0IIHUXCS

ITpencraBieHo B npuaoxeHuu 1.



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

8 YueOHO-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecTiedeHne JUCITUIIMHBI

a) OcHoBHAas JMTEpPaTypa:

1. OcuoBbl xumuu: yuebnuk / B.I'. IBanos, O.H. I'esa. - M.: KYPC: HUI]
NH®PA-M, 2014.-560c.: - (Boicmiee obpazoBanue: bakanaspuar). - ISBN 978-5-905554-40-
7. - URL: http://znanium.com/bookread2.php?book=421658 - (nara obOpamicHus:
14.02.2022). - TeKCT: 3IeKTPOHHBIH.

2. Konsma, JI. I'. Xumus : yaebnoe nmocodue / JI. I'. Konsna, JI. T'. Tapaciok ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrposn. ont. auck (CD-ROM). - 3aru. ¢
TUTYIL 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true (marta oOpaieHus:
14.02.2022). - MakpooObeKT. - Tekcr : a5eKTpoHHbId. - CBeleHus JocTynHbI Takke Ha CD-
ROM.

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. -
Maruautoropck : 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:
14.02.2022). - MakpooObeKT. - Tekcr : anekTpoHHbIi. - CBeeHus 0CcTyIHbI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : mpaktukym / H. JI. Mensauk, 3. 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:m. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (marta oOpareHus:
14.02.2022). - MakpooObeKT. - Tekcr : ayekTpoHHbIid. - CBeleHHs 0CTyMHbI Takke Ha CD-
ROM.

3. Konsina, JI. I'. OkucnautenbHO-BOCCTaHOBUTENbHBIE peaklini. OCHOBBI
anekTpoxumuu : yueobnoe nocodue / 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:
14.02.2022). - MakpooObeKT. - TeKcT : 2IeKTPOHHBIN. - FIMeeTcsl medaTHbIH aHaJIor.

4. Mumypuna, O. A. Xumnueckasi KuHeTuka. CoCcTOSHUE XUMHUYECKOTO
paBHOBecus : mpakTukyM / O. A. Mumrypuna, 3. P. Mymiuna, O. B. Epmiosa ;
MarnuToropckuii roc. Texauueckuid yH-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY um. T'.
W. 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 oOpareHus:
14.02.2022). - MakpooObeKT. - Tekcr : aekTpoHHbId. - CBeleHHs 0CTYIHBI 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. mk., 2007.- 557 c.: wi. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEICTBEHHBIA.

6. KpaTtkuii cipaBo4HUK QU3MKO-XUMHUYecKuX BenuuuH / 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: HEMOCPEICTBCHHBIH.



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

B) MeTonnueckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XuMHYECKUX MPOIECCOB: METOAMYECKHUE YKa3aHUs K
71a00paTOPHBIM paboTaM IO AUCHUILUIMHE «XUMHUs» I 00yUYaroIIUXCs BCEX HallPaBICHUN
MOATOTOBKH U CIICIUAIILHOCTEN THEBHOUM opMbl oOyuernus / O.A. Mumrypuna;
MaruauToropckuii roc. Texuuueckuid yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2016. — 11 c. — Tekct : HEMOCpEICTBEHHBIN.

2. Konspa, JI.I'. Xumuyeckas TepMOAMHAMUKA: METOJANYECKUE YKA3aHUS TS
CaMOCTOSITENTbHON PabOThI O AUCHUIUIMHE «XUMHUS» U1 00y4JarOIIMUXCs BCEX HANpaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenus / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2020. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Komsina, JI.I'. CkOpocTh XUMHUUYECKHX PEAKIINA U XUMHUYECKOE PAaBHOBECHE:!
Metoanyeckre ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTHHE «XUMUS» JUIs
00yJaroImuxcs BCeX HAIpaBJICHUH MOATOTOBKHY M CHIEIIMATBHOCTEN BceX (opM 0OydeHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. tTexuudeckuit yu-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. W. Hocosa, 2020. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.1. Xumnyeckas KuHeTHKAa. XUMHUECKOE PAaBHOBECHE:
METOAMYECKUE YKA3aHUs TSI CAMOCTOSATEIIEHOW PaOOThI IO TUCIUTUTHHE « X UMD JUIS
00yJaroImuxcst BCeX HaIpaBJICHUH MMOATOTOBKHU M CHIEIIMATBHOCTEN BceX (HopM 0OydeHus /
H.N. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. Texaudeckuii yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TexkcrT :
HEINOCPEICTBEHHBIMN.

5. Uympoga, JI.B. PacTBopsl: MeTonueckas pa3paboTKa K JIa0opaTOPHBIM paboTaM 110
JUCHUIUINHE «XUMUS» [l 00y4aronuxcs BceX HalpaBiIeHUH MOATOTOBKY U
crenuanbHocTel Beex popm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; Marautoropckuii
roc. rexuudecknid yH-T UM. I'. M. HocoBa. — Maruurtoropck : MI'TY nm. I'. 1. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uympona, JI.B. PactBopsl: MmeTonueckas pa3paboTka K CaMOCTOATENIbHON padoTe
0 TUCHUIUIMHE «XHUMHUD» 7151 00y4YaIoLUXCsl [10 BCEM HAIIPaBJICHUSIM ITOATOTOBKH U
crienuagbHOCTIM Beex ¢hopm oOyuenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Muiypusa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2017. — 26 c. — TekcT : HENOCpeICTBEHHBIH.

7. Konsina, JI.I'. Konytoniable pacTBOpBI: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe Mo AUCHUIIIINHE «XUMUS» ISl 00yHaroIIMUXCs IO BCEM HaIpaBIE€HUSM MOJATOTOBKU U
cnenuanbHOCTIM Beex ¢popM oOyuenus / JI.I'. Konsina, JI.A. boabsiH; Marautoropckuii roc.
texandeckuid yH-T uM. ['. U. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2017. — 9
c. — TekcT : HemocpeACTBEHHBIMN.

8. Komsima, JI.I'. OxucIuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIINU: METOIMYECKUE
yKa3aHHs K J1a00paTOpHOI paboTe N0 AUCHUIUINHE «XUMHUS» [T 00yJaroIIMXCs BCEX
HampaBJICHUH MOATOTOBKYU U cHelMaibHOCTeN Beex (popm obyuenus / JI.I'. Komsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. Y. Hocosa, 2020. — 10 c. — TekcT : HEMOCPEACTBEHHBIH.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXUMUYECKUE
MIPOIIECChl: METOMUECKas pa3paboTKa K CaMOCTOATENbHOM padoTe A 00ydarommxcs no
BCEM HaIPaBJICHHUSIM MOJI'OTOBKU U ClleaIbHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, 3.P. Mynnnna; Marauroropckuii roc. rexunueckuit yH-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HENOCpeACTBEHHBI.

10. Mumrypuna, O.A. DneKTpOXUMHUYECKNE TIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHoi paboTe Mo TUCIUILINHE «XUMHUS sl 00yJaIOIIUXCs 10 BCEM HAIMPaBICHUSIM
MOJITOTOBKH U CIIEHUAIEHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna,



H.U. PonnonoBa; Marauroropckuii roc. rTexunueckuii yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. . HocoBa, 2017. — 13 ¢. — TekcT : HEnmocpeACTBEHHBI.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehi:

IIporpammHoe obecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 |\ 135 o1 17.09.2007 Gecepouro
Professional
FAR Manager cB000IHO pactipocTpansemoe [10 OeccpouHO
IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanwue kypca Ccbuika

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

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

Poccuiickas I'ocynapcTBeHHast oubimoreka. Karanoru
/catalogues/

d)enepanLHoe rocyaapCTBEHHOC 6IO,Z[)K€THO€

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

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:

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

DjekTpoHHas 0a3a NepuoIuUecKuX u3ganuii East View

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

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUIUINHBI BKIHOYAET:

VY4eOHble ayIUTOpUN JJI IPOBEACHUS 3aHATHH JIEKIIMOHHOTO Tuna. OcHalleHue:
MynbTuMeauiHbIE CPEACTBA XPaHEHUS, IEpeJaul U IPEICTaBICHNs HH(OPMaLIUH.

VY4eOHble ayIUTOpUH I TPOBEEHUS J1aOOPATOPHBIX 3aHATHH, IPYIIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJ'II)T&HI/I?I, TCKYLIETO KOHTPOJIA U HpOMe)I(YTOQHOﬁ aTrTecranuu.
Ocnamenue: O6opyaoBaHue AJI BBITOTHEHUS JTa00OPATOPHBIX paboT, XUMHYECKast TOCY/a,
PCAKTUBEI, HaFHfII{HBIe MaTCpurajbI: Ta6J'II/IIIBI, CXEMBI, ITJIaKaTHhI.

[Tomernenust y1st cCaMOCTOSATENBHOM padoThl 00yvaromuxcsi. OcHaleHue:
[Mepconanbhbie KommbloTeps ¢ maketom MS Office, Beixoom B IHTEpHET U ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHHBEPCHTETA.

[Tomemienus A XpaHeHUs: ¥ NPOPUIAKTUYECKOTO 00CITy)KUBaHUsI Y4eOHOTO
o0opynoBanus. OcHamenue: Cremnaxu, celdbl sl XpaHEHHUs yueOHOro 000pYA0OBaHHUS.
NHCcTpyMeHTHI sl peMOHTa J1abopaTOpHOTO 000PYI0BAHUS.



IMPUJIOKEHUE 1

6. YueOHO-MeTOaUYECKOEe oOfeclieuyeHHe CaMOCTOATEJIbHOH PadoThI
00yUYaIoIINXCA

CamMocTrosiTesibHasA paboTa 00ydyaroIIMXCsl IIOAPAa3/esIAeTcs Ha ayIUTOPHYIO, KOTOpas
IIPOUCXOUT KaK BO BpeMs JIaOOpaTOPHBIX 3aHATHH, TaK U HA IVIAHOBBIX KOHCYJITAIUAX, U HA
BHEAYIUTOPHYIO, IIPOUCXOJAAIIYI0 BO BpPEMsS IIOATOTOBKH OOYYaIOIMIMMUCS OTYETOB IO
J1abOpaTOPHBIM 3aHATHUSIM U BBITIOJTHEHUS JOMAIITHUX 3aTaHUHN.

AyauTopHasi caMOCTOSITeJIbHas paboTa OOydJaloIIuXcsA IPeAIIoJiaraeT IIPOXOKAeHHe
TECTUPOBAHUSA II0 KAXKAOMY Ppasfiely ANUCIUIUIMHBI. TecThl BKIIOYAIOT TEOPETHYECCKHE U
MIPAKTUYECKHE 3a/IaHUsI, OTBETHI Ha KOTOPBIC TPEOYIOT MTyOOKOr0 MOHUMAHU U3YYEHHOTO MaTepHala.
TecTbl MOCTPOCHBI €IUHOOOPA3HO: K KAXKIOMY BOIPOCY MpEIIaraeTcs 4YeThipe BapHaHTa OTBETOB,
Cpeli KOTOPBIX OJHMH WA HECKOJIBKO MPaBHIbHBIX. O0OpaboTKa pe3ybTaTOB OCYIIECTBISACTCS IMyTeM
COIIOCTABJICHHUS TIOJYUYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MakcuMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

BapuaHThl TEeMaTHYeCKHMX TECTOBBIX 3a/IaHUI IS TEKYIIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUIl OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aiI, a BOCEMOE, IEBIATOE U IECSITOE 3a0aHusd — B 2 Oayuia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUCmeMd O3HAYAET:
a) HUCXOJHBIC PeareHThI
0) TPOAYKTHI XMMHUYECKOH peaKIiu
B) PEaKIMOHHBIN COCYl
I) HCXOJHBIE PEareHThl U MPOIYKTHI pEeaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K=Aep (- EA/RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu orpuniarencH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP HEKTH NPUHATO 0003HAYATD:

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIHH SIBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 N+ 3/2H,=NH3 AH = — 46 K]I»x/mMomb
6) Hy+4/2 0,=H,0, AH = 242 K]Ix/mMonb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I»x/momb

6. Kakas u3 HanmucaHHBIX HIDKE peakIMii OTBEYaeT TeIuloTe oOpa3oBaHus okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2N,+1/2 0, =NO
06) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunoch 22 kK TEMIOTHI.
OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmum  NiO ) + C (pagur) = Ni @ + CO (. Onpeznenure BO3MOXKHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIUY IPU CTAaHAAPTHBIX YCIOBUAX U IpHU Temieparype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHepruu [ mbOca mpu CTaHIAPTHBIX YCIOBHUSAX, NPH TEMIIEpPAType
627°Cu TeMieparypy Hadyajia peakinuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS IPHU PA3TI0KEHUN KapOOHaTa KaJbIHs?
a) yBeIMYMBaETCs B) HE YMEHbIIIaeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMHYECKash KHHETHKAY: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3a1aHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaia.

Tect Ne 1

1. Pazpen xumuu, U3y4aromuil CKOPOCTH U MEXaHU3Mbl XUMHUUECKUX PEAKIINMN, Ha3bIBACTCS
a) XUMH4ecKasi TepMOJJUHAMUKa

0) TEpPMOXUMHS

B) XUMHMUECKasi KHHETHUKA

2. CkopocTb XMMHUYECKOH peakiuu — 37O ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) n3MeHEeHHe KOJIMYECTBA BEI[ECTBA peareHTOB (WM MPOAYKTOB) PEaKIMU B €IMHHUILY BpEMEHU B
equHuIEe o0Bema

B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKIM K MOMEHTY OKOHYAHUs PEaKLUU

3. B Kakux eguHHUIIAX BHIPAKAETCA CKOPOCTh XUMUIECKOH peakimn?

a) MOIIb 1 ¢

0) Oe3pa3zmepHas BETMYMHA

B) MOJIB” ¢

4. Ot kakux (haKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocy/a

5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS  OOpaTUMbBIX  IPOLIECCOB  KOJWYECTBEHHO
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPAIMSIMH MPOIYKTOB peaKluu

0) sHeprueil akTUBHU3aLUU

B) KOHCTAHTOI paBHOBECHS



6. Kak 3anucbiBaeTcs BbIpakK€HUE I CKOPOCTU PEAKLIUU
4 NO ot 6 Hzo 4 NH3(1—) +5 Oz(r)
a) V = k[NOJ*[H.0] 6) V = k[NH;][O,] B) V = k[NO]*[H.0]°
Kak 3anumercs BBIpa)KeHI/Ie JUIsL KOHCTaHTBI paBHOBecus peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Ke = [C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TerioBoro dddexra peakiun?

ayl _E "
4
0) 2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI pEaKINH

9. YT0 MOXHO CKa3aTh O peaKIiK, N300pKCHHOM Ha IuarpaMmme K Borpocy 8?
a) 9K30TEepMHUYECKasl pPeaKiIus
0) SHIOTEepMHUYECKAS PEeaKIUs
B) peaKIs ONUCHIBACT COCTOSIHUE PAaBHOBECHS
10. PaBuomecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIICHUHU TEMITEPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peaxkuuu Cyy + 2 H 5 ) = CH 4 () Ipu HeKoTOpO# TemmepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIIEHTpallus BOAOpoAa paBHa 1,2 Monb/l. Beruucnure HCXOAHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe OlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {ns ypaBuenus peakiuu Cu SO4 + KOH —... cokpaliieHHOe HOHHOE YpaBHEHHE 3alUIIEeTCs B BUJIE
1) 2K*+ S04 = K80,
2) Cu* + S0, + 2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu**+20H = Cu(OH)x
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. 3uauenue PH 0,1 M pactsopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSIHYIO KUCIIOTY



2) n00aBHUTH MIETOYD
3) pa3zbaBHUTH pacTBOP BOAOM
4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa KalblUs U BOJIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JUCCOIMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopuMmocTs Okcanara cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) Macchl BEmECTBa K MacCe BOJIBI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJHMYecTBa BEIIECTBA K 00beMy pacTBOpa
8. K crmaObIM 251eKTpoIMTaM OTHOCUTCS . ..
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU Kajus
3) xJIOpUa KaabIHs
4) MapraIoBas KHCJIoTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IISIOYHYIO WM KHUCIYIO Cpeny.
[IprunHO# 3TOTO SABIAETCS ...
1) snexrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3nayenne PH uncroit Bosbt ipu 25°C cocraBisieT
N1 2)7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J11.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBD»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA
OIICHUBAKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um g0 100 am
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsia?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. JIst KaKoro 3IIEKTPOJIMTA TOPOT KOAryJISIIUU KOJUTOU/A C MOJIOKHUTEIILHO 3apsHKCHHON JacTHIICH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH JIEKTPOJUT UTPAET POJIh HOHHOTO cTa0uam3aropa?
1)  xmopun xene3a (111)
2) BOma



3)  TUAPOKCH]I Kaus

[Tpu B3aumopeiictBuu 20 ma 0,001H wutpata cBunma (1) ¢ 10 mn 0,02H cynbdara xanus
obpasyercs 306 cyabdara ceunma (I11). K kakoMy siekTpoay HOKHBI TEPEMENIAThCS YaCTHUIIBI
JCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karoay

3) kanomy

B nBe xon6b1 HamuTO 110 50 MIT 301 THAPOKCUAA Kerne3a. J[i1st Toro uToObl BBI3BATh KOATYIISALIUIO
307151 TOTPEOOBAIIOCH 100aBUTh: B IepBYI0 — 5,3 Myt 1H pactBopa xmopuna kanus; B npyryro — 18,7
M 0,001H pactBopa docdara Hatpus. Berauciaue mopor Koarysiu# Kaxaoro 3JIEKTPOJINUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC IIpOoLECChI»: MEPBOC, BTOPOEC, TPETHE,

4eTBEpPTOE U MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ait; ceapmMoe U BOCBbMOE — B 2
Oamna, a aeBsiToe — B 2,5 OaJIOB.

[\
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Teer Ne 1

. OKHCITUTEINB — 3TO aTOM, MOJICKYJIa MJIH HOH, KOTOPBIH ...
1)  yBeaMYHMBACT CBOIO CTEICHH OKUCICHHS
2)  NPHUHHMAET 3JIEKTPOHBI
3)  oTHaeTr CBOM AJICKTPOHBI
. IIporiecc BOCCTaHOBIICHUSI IMEET MECTO B CiIy4ae, KOraa ...
1) He#TpanbHBIC ATOMBI IIPEBPALIAIOTCS B MOJIOKUTEILHO-3aPSKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/ HOHA YMCHBIIACTCS
3) OTpHIATENBHBIH 3apsiT HOHA YBEIMIMBACTCSI
. VI3 npencrasnenHsix Hioke peakuuii Kk OBP aucnponopiuoHupoBaHus IPUHAICHKHUT ...
1) S+ 2HNO;3; = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
. K BoccTaHOBUTEIISIM OTHOCSITCS . ..

1)  metaIBl, BOAOPO/, YIIIEPOT
2)  aKTHBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI

. CteneHu OKUCICHUS KHUCJI0opoaa a) B BOJIC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

1) a)-2;0)-2
2) a)—2;0)+2
3) a)-20-1

. HepMaHraHaT KaJIusd B OBP, MMPOTCKAOIIUX B KHCJIOH cpeac, BOCCTaHABJIMUBACTCA 1O ...

1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  okcuma maprarmna (1) MnO

. B peaknuu, nporekatomierr mo cxeme Cr,S3 + KNO; =2 K,CrO4 + K;SO4 + NO okuciienuto

HOIBEPTaOTCS CICAYIOIIUE DIIEMEHTHI ...
1) aszormcepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pUIEeHTOB B peakiiy, MpUBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma xoadunuentos B peakiiuad KMnOy4 + HClyoyy = ... paBHa

1) 30 2) 26 3) 35

3HeKTp0XI/IMI/I‘IeCKI/Ie CHCTEMBI



B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B 1 Oajut; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHbBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) bonbuMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MgMgSOy||CuSOyCu mpu crangapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) Bomopon
2) cepebpo
3) as3oTHas KUCIIOTa
4) KHCI0opOJ
4. Vxaxute cymMmy K03 (GUIIMEHTOB B YpaBHEHUHU AJIEKTPoIin3a pacTBopa HutpaTta meau (1I)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHUBEOCHHBIX  OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX  PEAKIHMHA  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HalpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IUHKA, KOTOPBINA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°°
7. TlpuBemuTe CXEMBI DIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOC YpaBHEHHE peaKIuH,
MPOTEKAIOIIEH TPU DICKTPOXUMHUYECKONW KOPPO3WH TaibBaHomapsl Zn|MQ B CEpHOKHCION
cpene. B oTBere ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeayguTopHas camMocTosTeNbHAsA pPaboTa OOyJAIONMIMXCS OCYIIECTBISCTCS B BHIC
U3y4eHHs JIMTEPATyphl MO COOTBETCTBYIOIIEMY paszeily ¢ NpopaboTKoi Marepuaina; ohopMIIECHHS

OTYETOB TI0 JIA0OPATOPHBIM PA0OTaM U BHITIOJTHEHUS JOMAIITHUX 3aJJaHUH.

BapuaHThl TeMATHYECKHX JOMAIIHUX 3aaHUI i1 BHEAYZUTOPHOM CaMOCTOATEIbHOM
PadoThI CTYIEHTOB 110 TeMaM

Jlomamuee 3aganue No 1




no TeMe «XMMH4ecKas TEPMOIUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJANHAMUKA»: IepBast 3a7a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + CO2 ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMONIPOM3BOJIBHOTO TEUCHHs PEAKIIHH [IPH CTAHAAPTHBIX YCIOBHAX 1 pu  Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TIOTJIOUIAETCS SHEPIrus B XOJA€ peakuuu; O0) NpUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaja peakiuH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOy = Ca(OH);z () + C2Hy (), monb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyroummx BemecTB. CKOJIbKO TEIIOThI BBIICIUTCS UIIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT peaKIiu:
Hyy + COz)=CO iy + H2 Ory. TepmoxuMuueckue ypaBHEHHS:

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

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

Jlomamuee 3axangue Ne 2
o TeMe « XMMHYECKA KHUHETHKA)

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

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO 7y = 2 CO; (. HavanbHele xoHIEHTpanyu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOMN U 00paTHOM peakiuu, €Cu YBeJIUUUTh JaBlIeHHE B CHCTEME B J1Ba pa3a?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPDUIIMEHT CKOPOCTH peakinu paBeH 2. Bo CKOIbKO pa3 H3MEHUTCS
MIPU 3TOM CKOPOCTh PEaKIuu?

3amaua Ne3

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

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHS paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITHN:

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

VYKaxuTe HanmpaBIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINIEHWU MNaBIECHUS, €CIM TeMIeparypa
MMOCTOSTHHA.



Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

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

3amaya Nel
B kakom o6weme Bojbl cienyer pactBoputh 1351 SnCly mist monmydenust 3M pacTBopa xjopuaa

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

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

3agaya Ne2

3aKOHYUTE MOJICKYJSPHbIE W HANUIIATE COKpAIICHHBbIE WOHHBIE YPaBHCHHS peaKIui
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 10 ABa MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUH K CIETYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn®* +H,S

3asaga Ne4d
Beruucnure pH 0,05M pacTBopa cepHOl KMCIOTHI.

3agauda Ne5

Kaxue u3 cinemyrommx coneil moaseprarotcs ruaponusy: NasSiOs. Cu(NOs);. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPHI ATUX COJICH?

3agauda Ne6

Haiinute npoussenenue pacrsopumoctu PbCly, eciu B 200 mut Boab! pacTBopsiercs 2,17 T aToro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3amanuu no teMe «OKHCIUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6ainmna; TpeTbs — B 1 6ai.

3amaga Nel

[TonGepure KOAPGUIUEHTHI B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
VYKaXuTe THI KaXKI0W PEAKIINH.

Paccumraiite >SJIEKTPOABMKYIIYI0 CHIy W OIPEAESIUTE HANpPaBIECHUE CaMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluud  NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX MOTSHIIUATIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3agaya Ne2



CoctaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,O—

NaCrO, + H;O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3agaya Ne3

Janbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonp3ysich Tabnuiel CTaHAAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOH peaknuu B ykazanHou cpeae (HNO;3). Paccuumraiite 3HaueHue
BJIEKTPOJABUKYILEH CUIIbI PEAKLIUH.

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

B nomarnem 3aaHuu 1o TeMe «JIEKTPOXUMHYECKHUE CUCTEMBD»: TIepBas 3a/iaya OLICHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBpTe DIIGKTPOHHO-MOHHBIE ypaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpa3yIoIIel peakiuy, MPOTEKalomeld Npu padoTe TaJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHMYECKOTO 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C ranbBaHNYeCKOT0 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHHS PEaKIIMid,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKOH Koppo3uu rampBaHonapbl Co/Ni: a) B Kucioit cpene; 0) Bo
BJIQKHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHOfa MPU KOPPO3WUU B KHUCION cpene 3a 20 MHUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHs 3JIEKTPOAHBIX MPOLECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QakTHueckoe KOJIMYECTBO MeETajula, MOJYYEHHOTO Ha KaTojAe IpH 3JIEKTPOJIU3e
Co(NO3),, eciu 31eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraiia no Toky coctaBui 85%.

VYkaxuTe BO3MOXKHbIE TPUUUHBI YMEHBILIEHHSI BHIX0/1a METaJJIa 110 CPAaBHEHUIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE

3aganue 1. OxoHyaHHe AJIEKTPOHHOH  (OPMYIIBI
....65%6p" . Yiaxure MI0JIO’KEHUE 2JIEMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIIY, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITY
CTPOEHHE aTOMa aToMa JJIEMEHTA. YKaXXUTE JJIEKTPOHHOE CEMEWCTBO,
MeTaJlI I HEMETAJLI. CocraBbTe
ANEKTpOHHO-Tpaduyeckyro (opmyny [Uisl yKa3aHHBIX

AJIEKTPOHOB B HOPMAJILHOM COCTOSIHUU.




3aganme 2. VYKa3zaTh BCe KBaHTOBEBIE 4YHCIA JUIA
JJIEKTPOHOB, OTBEUYAIOIIUX CIEAYIOIIEH SJIEKTPOHHOMN

hopmyne 5p6

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU IOMOILU
KucioTHo-0cHOBHBIE CBONCTBA KOTOPBIX MOKHO OCYIIECTBUTH CJICYIOIINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]
3aganme 1. Jliis peakiun FesOux) + Hor = 3Fe0k) + HO
OTpe/IeIUTe BO3MOXKHOE HAIPaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHHs PEaKLUWU IPH CTAHAAPTHBIX YCIOBUSAX M MpPHU

Tema 3. TeMrieparype t =1227°C, ecim TerwioBoiA addexr 10

XuMUuYecKasi TEPpMOJAUHAMUKA

3aJITAaHHOM TeMIIepaTypbl He U3MEHHTCSL.

VYKaxure: a) BBIIEIACTCS WM TOIIIOMACTCS SHEPTHs B XOZIE
peakiyy;, O) TPUYMHY HAWICHHOTO W3MEHEHUSI SHTPOIUH.
Paccunraitre Temrieparypy, Ipyd KOTOPOH YCTaHABIMBACTCS
PaBHOBECHE H POUCXOIUT cMeHa 3Haka AG.
3ananue 2. Berurcimre TemoBoit ekt peakuyu 3FesOu
+ 8Alx) = 4ALOsx) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIIMSIMKA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BbIIETUTCS (TIOTJIOTUTCS)
ipy 0OpasoBaHuy BeliecTsa Fe B konmuectse 56 1?

Tema 4.
XHAMHYEeCKasad KHHEeTHKA "
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii ko3(h(dUIKMEHT peakuuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMM: a) HpU
MoBbIIEHUH TemmepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJCHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOyky + Hapy =
3FeO) + HoOr3anuimre BelpaXKeHHe KOHCTAHThI
paBHoBecust AH®, k/[x =+ 69,8. Ilpennoxxute criocoOb!
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaAKIIUH.

Tema S. PacTBopsl

3aganme 1. B 180 mi Bogs! pactBopeno 20 r cynbhata
Mmapranua. [lonyuuiics pactBop miotHocTsio 1,101 r/mi.
Beruuciure MOJISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJISIPHbIE YPaBHEHUsI peaKivi
B3aMMO/JICHCTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 u NaOH:; FEC|3 u H»S;

NH,OH n MnC|2; H,SO4 n Ba(OH)g.
3aganue 3. CocTaBpT€ MOHHO-MOJIEKYJISIDHBIE H
MOJICKYJIIpHBIC ypaBHEHHs ruapoim3a coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenwe pH (>7, <7) umerot
pacTBOPBI ATUX COJICHT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBONMCTBAa BeIleCTB

gaﬂaﬂl/le. MCTOIIOM QJICKTPOHHOT'O 6aHcha HOILGGpI/ITe
K02 GUITUEHTHI B YPABHEHHSIX, YKAKATE OKUCIUTEID U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA

H3zPO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,0

CuSO4 + H3PO;, + H,O = CuH + H3PO4 + HSO4

Tema 7.
DIEeKTPOXMMHUYECKHE CUCTEMbI

3aganme 1. /{119 raapBaHUYSCKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB

Zn u Ag,norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpalliel HOHOB METAJLJIOB




A™ =0,0lu B™ =0,05

1) COCTaBbTC CXCMY I'aJIbBAHUYCCKOI'O 3JICMCHTA,

TOKOOOpa3yrolien peakiinu;

3) paccumTaiiTe MEKTPOABIKYIILYIO CUITY
rajJbBaHUYECKOIO 3JIEMEHTA.

3ananme 2. CocTraBbTe YpaBHEHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE

coctaBmin  98%.

3ananme 3. CocTraBbTe ypaBHEHHUS JIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YPABHEHHUE PEAKLUHY,
MPOTEKAOIIEH TIPU ANEKTPOXUMHUYECKOM KOPPO3UHU
rampBa”omnapel: Pb - Sn

a) B KHCIIOH cpene;

0) B atMoc(epe BIaKHOTO BO3IyXa.

2) HANUIIUTE YPaBHEHHS SJICKTPOIHBIX MPOIECCOB U

ypaBHEHHUE PEaKINH, TPOXOISAIICH MPH IJIEKTPOIHU3E
pacruiaBa wim pactBopa snekrponuta  paciiaB CaCly
BoruncnuTe Maccy MeTasuia BhLACTUBIIETOCS HA KaToje,
€CJIM JIEKTPOJIN3 TPOBOIMIM Mpu cujie Toka A =10,0. B
Te€4eHHe BpeMeHu = 2,5 4.BbIxoa Merasuia o Toky Br

Uk~ wdE

RO ~No O wWNE

0.
11.
12.
13.

KoHTpoJibHbIE BOIPOCHI 10 TEMaM
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKas TEPMOAUHAMUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: ITOHSITHE CUCTEMBI, BUJIBI CUCTEM.
TepmoanHaMudyeckne napameTpsl U QyHKIIUH COCTOSTHHUS CHCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUSA KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINs 00pa30BaHMs BELIECTBA.
TeroBoit 3PdextT xumuueckoil peakuuu. DakTopbl, BIHAIOIMIME Ha TEIUIOBOM
XUMHUYECKON PEaKIMH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DHTponus KaK (YHKIHS COCTOSTHUSI CUCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKH.

Tpetnii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['n66ca.

Hamnpasnenne caMonpon3BOIBHOTO MPOTEKAHNUSI XUMHUECKUX PEAKIIUM.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKAY

XuMHudecKass KWHETHKa. CKOpOCTI) XHUMHYCCKOH p€aKkuu U METOJAbI €€ PCTYJIUPOBAHUS.

abdexT

Bnusnue KOHICHTpAIMU HAa CKOPOCTH XUMHYECKOMN pCaknuun (SaKOH ﬂeﬁCTBYIOHlHX MaCC).

BnusiHue Temnepatypsl Ha CKOpOCTh XuMHueckor peakuuu. [Ipasuno Baut — I'oddda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEpreTudecKas JuarpaMmma.
Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.
Karanutrnueckue cucTeMsl.

Biistaue karanusaropa Ha CKOPOCTb XMMUYECKOM pEaKIUu.
I'OoMOreHHBIN ¥ reTepOreHHbIN KaTalus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUU.
KoHcTaHTa XMMHUY€ECKOrO paBHOBECHSI.
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Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
BJII/I}IHI/IG KOHI_[eHTpaI_II/II/I, JAaBJICHUS U TeMHepaTypr

®a3oBbI€ paBHOBECHS.

q)a?;OBbIe I[I/IanaMMBI IJI1 OJTHOKOMITOHCHTHBIX CUCTEM.

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «PaCTBOPLI»

ITonsTue pactBopa. PactBopuMocTs BemiecTsa. PactBopumMocTs rasa.

PactBoppl. CnocoObl BbIpak€HHS KOHIEHTpPALlMU PacTBOPOB (MaccoBas MJ0Js, MOJSIpHAs
KOHIEHTpAIUs1, MOJISIPHAs KOHIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUT).

Komnurarusasie cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.

3akonsl Payns: [ (Tonomerpudeckuii) u 11 (30yITHOCKOTMYECKHA ¥ KPHOCKOTTMYECKH ).

OcMmoc. Ocmotrueckoe napieHue. CxemMa 0CMOMETpA.

Kuci10THO-OCHOBHBIE B3aMMOJIEHCTBHSI BEIIECTB.

HonHasi Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IOJIOXKEHUS TEOPUU
AppeHnnyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] HMOHHOW TEOpHUH AppeHuyca
(mpumepsr).

Crenenp aucconuanyy. CUIbHBIE U CJIa0bIE AIEKTPOJIUTHI.

Jucconmanus ciadbix 31MeKTpoiauToB. KoHCTaHTa ArCcCcOUaIIH.

3akoH pa3basienus OcTBanba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIMTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOLOPOIHBIN U THAPOKCUIIBHBIN MIOKA3aTEeNu.

I'unponus coneit. Tumel TUAPOIN3A COJIEH.

KonuuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOpHI, BAUSAIOIIME HA IPOLIECC TUAPOIIU3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CniocoOblI 1osty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUTHBIX YacTHULl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIIOUAHBIX crucTeM. CTaOMIN3aTOPBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOuAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
Onrnueckre cBOMCTBA KOJUTIOMAHBIX PACTBOPOB.
DNEKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxneinine oKuCINTEIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PeaKUUi (IpUMEPHI).
OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIN ITOTEHITHA.

VYpasuenue HepHcra.
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CocraBlieHHE OKHCINTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ.
HaHpaBHCHI/IC OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/II\/JI.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3JICKTp0XI/IMH‘leCKI/Ie CHUCTEMbBI»

DnekTpoxuMudeckne cuctembl. Kimaccudukarus 3eKTpOXUMUIECKIX TTPOIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, IPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTaul — pacTBOP».
I"anpBanuveckuii anemeHT Janussa — SIkoou.

DIIEKTPOABUKYILAsA CHUJIA TAIIbBBAHUYECKOTO AJIEMEHTA.

W3mepeHne HIeKTPOAHBIX IMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX IMOTEHIUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PSJIy HAIPSHKCHH.

VYpaBuenue HepHcra.

DJIEKTPOIN3 PacIuIaBOB U pacTBOPOoB. KaTomHbIe M aHOIHBIE TTPOLIECCHI.

OO0benuHeHHBIH 3akoH Dapanes. Beixoa 1Mo Toky.

Kopposus metaminos. Knaccudukaiiys KOppo3UOHHBIX TPOIECCOB.

Xumuueckasi Kopposusl.

DIEKTPOXUMUYECKass KOppOo3usa. AHOJHOE OKHCICHHE MeTajllla U KaTOJAHOE BOCCTAHOBJIICHUE
OKHCIIUTES.

[Ipumepsl KOppPO3UU B KUCIIOH cpeie u aTMOCHEPHON KOPPO3UU.

CKopoCTh KOPPO3UH.

3amuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XHUMHYECKUE UCTOUHUKH TOKA. ['albBaHUUYECKHI 3JIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIJIMBHBIE 3JIEMEHTBHI.



INPUJIOXKXEHHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOMH aTTeCcTAlluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YIHTATOB O0YUEHUS IO JUCIUILIMHE 33 OMPEeNICHHBIN Mepro]] 00ydeHUsI.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBA JJIsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIAKATO
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Nunuxarop
IOCTHIKEHUS
KOMIIETECHIINU

O1ieHOYHbIE CPENCTBA

OIIK-4 CnocoOeH KOHTpPONIMPOBaTH H oOecreyuBaTh MPOU3BOJACTBEHHYID M SKOJIOTHYECKYIO

0€30MacHOCTh Ha pabOYHMX MECTaxX.

OIlK-4.1

KonTponupyet u
obecrnieunBaer
MIPOU3BOJICTBEHHYIO
1 9KOJIOTHYECKYIO
0€301acHOCTh Ha
pabounx MecTax

Ilepeuenv meopemuueckux 60npocos:
1. OcHoBBI XUMHUYECKOU TEPMOJIUHAMUKH: cucTeMa,
TEPMOJIMHAMUYECKHE IapaMeTpbl CHCTEMBbl, (DYHKIUU COCTOSHMS
cucrteMsl. [IepBblii 3aKOH TEPMOJUHAMUKH.

2. OHepreTuka XMMUYECKHX IPOLIECCOB.

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

4, OuTponus. YpaBHenue bosbiimana. BTropoil u TpeTuii 3aK0HbI
TEPMOAVMHAMUKH.

S. Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

6. Xumuyeckass KuHeThka. CKOpPOCTh XMMMUYECKOH pPEaKIHH.
CpenHsis 1 HCTUHHAS CKOPOCTH peakiuy. Kunerndeckas kpuBasi.

1. CKopocCTb peakuy U METO/IbI €€ PEryINPOBAHHUS.

8. Bnusinue temmepaTypbl Ha ckKopocTh peakuuu. IIpaBuio
Bant-T'odda.

9. DOHeprusi  akTUBAaUMU.  AKTUBUPOBAHHBIA  KOMILUIEKC.
VYpaBHeHnue AppeHuyca.

10. KartanuzaTtopsl ¥ KaTaJIUTHYECKUE CUCTEMbI. ['OMOreHHBIN
KaTajus.

11. Karanuzaropsl 1 Kataautudeckue cuctemsl. ['eTeporeHHsbli
KaTajus.

12. XuMmuueckoe — paBHoBecwe.  KoHCTaHTa ~ XMMHYECKOIO
paBHOBECHSI.

13. Cmemenne xumuuyeckoro pasHoBecus. Ilpunmun Jle
[Tarense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.
15. PactBopbl  3nektponuTtoB.  CreneHb M KOHCTaHTa
IEKTPOIUTUYECKOH ucconuanuu. 3akoH pa3obasienus OcTBajibaa.
16. Jucconumanusi KUCJIOT, OCHOBaHUM, cojeil. AMddoTrepHbie
IJIEKTPOJIUTHI.

17. PactBopumocTs. IIpousBenenue pacTBOPUMOCTH. Y CIIOBUE
00pa30BaHMs U PACTBOPEHUS OCAJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIU3a.

20. Hucnepcusie cucrembl. Knaccudukanus. JlnopunbHble u
10(hOoOHBIE KOJIITOU/IBI.

21. CtpoeHure KOJTOUTHBIX YaCTHL.

22. Koarymnsiuust KoJuIouJHBIX pacTBOPOB.

23. OKHCIATEIFHO-BOCCTAHOBUTENIPHBIE  CBOMCTBA  BEIIECTB.
Knaccugukanus oKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

24, DIIEKTPOXUMHUYECKHE CUCTEMBI. 3aKOHBI ®Dapanes.
OneKTpOaHBIN OTEHIUAIL.

25. ["anpBanmveckuii anemenT Jlanusms SAxobu.

26. ONEKTPOXUMHUYECKHE CHCTEMBI: DJIEKTPOJIU3  PAaCIUIaBOB.
[IpuMeHeHue anexkTponnsa.

27. OnexTpoian3. AHOIHBIM M  KaTOAHBIM IPOLECCHl  IIPH

ANIEKTpONIN3e  pacTBOpoB.  IIpumeHeHue  anekTposn3a.
Koppozus. Buasr koppo3uu. CriocoObl 3alMTHl METAIOB OT
KOppO3HH..




OIIK-8 Cnocoben yqacTBOBaTh B pa3pabOTKe 000OIIEHHBIX BAPHAHTOB PEIICHHSI TPOOJIEM, CBSI3aHHBIX

C MalIMHOCTPOUTEIBHBIMH MTPOU3BOJICTBAMH, BEIOOPE ONTUMAIBHBIX BAPHAHTOB IPOTHO3UPYEMBIX
MOCIIEACTBUI pPeLICHHS HA OCHOBE MX aHAIN3a;

OIIK-8.1

VYyacTByeT
pazpaboTke

B

HUCCICI0BATCIIbCKHUX
3aJa4, CBA3aHHBIX C
MalIMHOCTPOUTCIIbH

bIMHN

IMPOU3BOJACTBAMU

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIKE BEIIECTB MOKET
B3alMMO/JICIICTBOBATh PAacTBOP TMAPOKCHIA Kalus: MOJAOBOJOPOJHAsS
kuciora, xjaopun meau (I1), okcup yriepona (IV), okcua ceunna (11),
TUIPOKCHUJL aTIOMUHUS, TUAPOKCU aMMOHUS. CoCTaBbTE ypaBHEHUS
BO3MOXXHBIX PEAKIUil B MOJIEKYJSIPHOM W HOHHO-MOJEKYISPHON
dbopmax.

2. Onpenenute BO3MOKHOCTh BOCCTAHOBJICHHSI OKCH/IA JKele3a
Fe3O, yriepogoM mpu CTaHAAPTHBIX YCIOBUSAX W TEMIIEpaType
1100 K. Peakuus BoccranoBneHust Fe3Os: Fe3Oy) +4C ) = = 3Fe() +
4COp

3. Temmneparypusiii koddumnuent peakuuu paen 2,5. Kak
M3MEHUTCS CKOPOCTh PEAKLMU: a) IPU MOBBIIIEHUH TEMIIEPATyphl OT
60 mo 100°C; 6) nmpu OXJIAKIECHUU peaKIMOHHON cMecu OoT 50 10
30°C?

4. ns oopatumoit peakuun FesOux) + Hypy = 3FeOk) + H0(n
3alMIIUTe BhIpa)keHHE KOHCTaHThl paBHoBecust AH°, k/Lx = + 69.8.
[Ipennoxkute cHocoObl yBENMWYEHHs] KOHIICHTPAIMH TMPOAYKTOB
peaxkuuu.

5. llpu mnpokanvBaHHM METAIIMYECKOrO0 THTaHa oOpa3yercs
Oesblii MOPOIIOK, KOTOPBI PACTBOPSIETCS B KOHLEHTPUPOBAHHOMN
CEpHOIl KHUCIIOTE U CIUIABISETCS CO IIET0Ybl0. UTO MpencTaBiseT
coboif 310 coeauHenne? HamummTe ypaBHEHHUs BCEX YKa3aHHBIX
peaKuui.

6. CKOJIbKO MIULTHIIUTPOB 96%-HOT0 pacTBOpa CEpHON KUCIIOTHI €
II0THOCTHIO 1,84 /M1 moTpebyetcst /i npuroTtosienus 2 n 0,25M
pactBopa?

7. Kakue BemecTBa M B KAaKOM KOJIMYECTBE BBIJCIATCS INPHU
MIPOXOKICHUU AJIEKTPOJI3a 3TOT0 pacTBOpa.

8. AnromuHMI ckienaH ¢ Meapio. Kakoi u3 metaninos Oyner
KOPpOAMPOBATh B CPE/I€ CEPHOM KUCIIOTHI U aTMOc(hepe BIaKHOTO
Bo31yxa? CocTaBbTE CXEMBI JIEKTPOXUMUYECKON KOPPO3UU

OIIK-8.2

Bri6upaer

KPUTEPUU OLIEHKH
HUCCIIEJOBAHUM B

oOJactu

MalIMHOCTPOCHUSA

Ilpumepnuvle npaxmuueckue 3a0anus:

[IpoBectT aHamu3 BIMSHUA KOHLEHTPALlMM Ha CKOPOCTh
XUMHYECKON peaKiuu
Na,S,0; + H,SO, = S + SO, + NaSO, + H,O mo
AKCTIEPUMEHTAILHBIM JaHHBIM. [IpoBecT 00pabOTKy MOIYyYEHHBIX
JaHHBIX C HWCIOJB30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPEJACTaBUTh B BHIEC TAOIHIIH 1.

Tabmuma 1

Howme O6beM, Mt Konuentpa | Bpems | Ckopoc

p Na,S, | Ho | H,S s IIOSIBJIEH Th
OIBIT (OF} 0 Oq4 Na,S,03, Usl MyTH, | peaKiu

a 107 momn/n c u, 1 l02,

v

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

I[To nanHpIM TaOnMIBl 1 MOCTPOUTH TpadHUK 3aBUCHMOCTH
CKOPOCTH pEaKIMy OT KOHIICHTPAIIUU THOCYIb(aTa HATPUSI, OTIOKHUB
Ha ocu aOcnucc kKoHueHTparuio NaxS;0Os, a Ha ocu opauHAT —
CKOPOCTh PEaKIIUH.

Cnenatb BBIBOA O 3aBUCHUMOCTH CKOPOCTH PpEaKIHH OT

KOHIEHTPALUU THOCYb(aTa HATPUS.

0) Ilopsiiok nmpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE]IN U KPUTEPHH
OLlCHUBAHMUSL:

IIpomexxyTouHass arrecTauus IO JUCHMIUIMHE <«XHMHS» BKIIOYACT TEOPETUYECKUE
BOIIPOCHI, TO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YYaIOIMMUCS 3HAHUHN, U IPAKTUYECKUe
3a/laHusl, BBISBIISIIOIIME CTENIEHb COPMUPOBAHHOCTH YMEHUI U BIIaJIeHUH, POBOUTCS B (hopme
3ayeTa.

3a4yer 1Mo MAHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opme mo Omieram, KaKAbId U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MTPAKTUYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

«3a4YTeHO» - 00ydJaroUUiicsd IEMOHCTPUPYET MOPOrOBbIM YpOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM: B XOJ€ KOHTPOJIbHBIX MEPOINPUATUI JONYCKAIOTCS OIIMOKH, HPOSBISAETCS
OTCYTCTBHUE OTJICJIbHBIX 3HAHUH, YMEHU, HABBIKOB, O0yUYarOIIMIACS UCIBITHIBAET 3HAUUTEIIbHBIE
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSIMU M YMEHHUSAMMU IPU UX IIEPEHOCE HA HOBBIE CUTYaLUH;

«He 3a4TeHO0» - 00yJaIOLIUICs HE MOXKET IT0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U

00BbsIcCHeHUST HH(POPMAITUH, HE MOXKET TTOKa3aTh MHTEJUICKTYya bHbIE HABBIKA PEIICHUS TPOCTHIX
3a7ad.




