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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

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

[Iporokonm ot 20 . Ne

3aB. kadeapoii H.JL. Mensnuk

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

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

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

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

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

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.JI. Mensnuk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MIOHSTHS, 3aKOHBI 1 3aKOHOMEPHOCTH, OITMCHIBAIOIIINE CBOMCTBA XUMHUYECKUX COEIMHEHUM;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnraa XuMus BXOAUT B 00s13aTENIbHYIO 4aCTh Y4€OHOIO I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

«Xumus» o0beMe IporpaMMbl CpeiHer 0011e00pa30BaTeIbHOMN IIKOJIBI

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

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

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

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben IMPUMCHATH CCTCCTBCHHOHAYYHBIC O6H.[CI/IH)K€HepHLIC 3HaHHUA, MCTObI
MATCMATHYCCKOI'0 aHaJIn3a U MOJACJIMPOBAHUS B HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIIK-1.1 Pemaer cranaapTHeie npodeccuoHaNbHbIE 3a/1a4K ¢ IPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM
OIIK-1.2 [IpumeHnsieT MeToABl MOACIIMPOBAHNS U MATEMATHYECKOTO aHAIN3a JUIs

penieHus 3a/1a4 B IpoPEeCCHOHAIBHON JIEATEITbHOCTH




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHCIIe:
— KOHTakTHas pabora — 10,6 akaz. 4acos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 2,6 akKaJl. 4acoB;

— camocTosTenbHas pabota — 88,7 akaj. 4acos;

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

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas padora E z DopMa TeKyIero
=
B aKaj. yacax) SERSS Bug KOHTPOJIA
Pasznen/ tema 2 ( £ . Ko
A 5 5 © | caMocTosTenpHOM |  ycmeBaemocTH u 8
JTUCLUTUTAHBI 2 £ o . | xomnerenuuu
o B paboThI MPOMEKYTOTHOU
6 mpakr. | €3
Tex. | 8% PaKt. | =@ aTTeCTalnuu
3aH. 3aH. | O &
1.
- perieHne
KOHTPOJIBHOU
paboTshr;
- 3amuTa
.1 Xumunaeckast . -1.1,
11X " OTIK-1.1
14 | camocrosTensHOE KOHTPOJIBHOM
TePMOJIUHAMHKA OIIK-1.2
n3ydeHue paboTHL.
y4eOHOM U
HAay4YHOU
JITEPATYPHI.
- perieHne
KOHTPOJIBHOU
paboThr;
- 3amura
e OMK-1.1,
1.2 Xumnueckas KHHETUKA 12 | camocTosiTEeNnbEHOE KOHTPOJIbHOU OIK-1.2
H3y4YCHHE paboTHI. '
y4eOHOM U
1 HAay4YHOU
JIUTEPaTyPhI
- perieHne
KOHTPOJIBHOU
paboTsr;
- 3amura
e OIK-1.1,
1.3 PacTBOpSBI 2 2 20,7 | camocTosTENBHOE KOHTPOJIbHOU OITK-1.2
H3y4YCHHE paboTHI. '
yaeOHOU 1
Hay4YHOU
JITEPATyPhI
- perieHne
KOHTPOJIbHOM Samura
% T4
paboThI; OIlK-1.1
1.4 JlucriepcHbIE CHCTEMBI 12 KOHTPOJIBHON
- OIlK-1.2
paboTHI.
CaMOCTOSITENBHOE
U3y4eHHe




yueOHO u
Hay4YHOU
JIUTEpaTyphl

1.5 OkucnurenpHO-
BOCCTAHOBUTEIBHEIE
MPOLIECCHI

10

- pereHne
KOHTPOJIBHOM
paboTsr;
CaMOCTOSITEIbHOE
H3y4YeHHe
yueOHO u
HayJHOU
JIUTEPaTypHI

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-1.1,
OIIK-1.2

1.6 DnexTpoxuMuIecKue
CHCTEMBI

20

- pereHne
KOHTPOJIBHOM
paboTsr;
CaMOCTOSITENbHOE
U3y4YCHHE
yueOHOil u
HayJHOU
JHTEPATyphI

3amuTa
KOHTPOJIbHOU
paboTslL.

OIIK-1.1,
OIIK-1.2

Hroro no pazneny

88,7

Hroro 3a cemectp

88,7

OK3aMCH

HToro o aucumruimHe

88,7

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKLIUIN C MPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaku, JIEKIUN-
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 UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAaOOJIEe MOJIHO PEATHU30BATh METO/1 MPOOJIEMHOTO 00YUYEHHUS Yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCS IPE3EHTALEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX 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 UCIIOIb3YETCSI METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (IapHYo paboTy) TpexX BUJOB: 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 00yJarolXcsl BKIYaeT B ceds caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepraa o yueOHUKaM M IOCOOMSIM, UTeHHE U popaboTKa Hay4yHOU
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITh HalpaBlieHa Ha 3aKperyIeHHUsI TEOPETUYECKOI0 MaTepraa, U3J10)KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHU 3aJlauaMu, CTOSILIMMHU MEpe]] ITperoiaBaTeliem,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MOJyYSHHbIX 3HAaHUH, YMEHUH U HABBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH 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 JIF000€ BpeMsl IPOUTH TECT, IPOAHATU3UPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl IPOBECHUsI IPOMEKYTOYHOM 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 11s1 By30B / HO. A. Jlebenes, I'. H. ®anees, 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. — Texcr : anexTponHsiii / OOpa3zoBarenbHas matdopma 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. rexuamdeckuii 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'. . Hocosa. -
Maruaurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy:n. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (marta oOpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

3. Konsina, JI. I'. 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. CoCTOSIHE XMMHUYECKOTO
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. O0mias xumusi: yueb. Ui TEXHUUECKUX HAlpas. U CIIEIl.

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-TexHHuYecKuil 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 THEBHOU Gopmbl 00yuenus / O.A. MunrypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 11 c. — Tekcr : HENOCPEACTBEHHBI.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJUYECKUE YKA3aAHUS JJIs
CaMOCTOSITENIbHOM pabOTHI 10 IUCHUIUIMHE «XUMHUS Il 00yUYaroIUXCsl BCEX HalpaBlIeHUI
MMOATOTOBKH U clienuaibHOCTel Beex ¢opm oOyuenus / JI.I'. Konsga; MarauToropckuii roc.
texuudeckuit yH-T uMm. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2023. —
18 ¢. — TeKkcT : HenmoCpeACTBEHHBIH.

3. Konsipa, JI.I'. CkOpocTh XUMHUUYECKHX PEAKLIMA U XUMUYECKOE 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. texunueckuii yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. K. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBII.

4. Ponuonosa, H.1. Xumunyeckas KuHeTUKa. XUMHUECKOE PaBHOBECHUE:
METOJIMYECKUE YKA3aHHUs ISl CAMOCTOATEIHHONU PabOThI IO TUCIUIUINHE «XUMUSD) IS
oOyuaroluxcsi BCeX HampaBJIeHHH MOATOTOBKH U CHEIHMAIbHOCTEH Beex popM o0yueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHuTOropckuii roc. TeXHuueckuit yu-t um. I'. 1.
HocoBa. — Maruautoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEIMOCPEICTBEHHBIM.

5. Uynposga, JI.B. PacTBopsl: MeToanueckasi pa3paboTka K JlabopaTOpHBIM paboTaM Mo
JTUCIUILTNHE «XUMUSD» 7151 00y4aronuXcs BCeX HANpaBICHU MOATOTOBKH U
crnienuanbHocTel Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudyeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 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. Mymiuna, O.A. Muiypusa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 26 c. — TekcT : HENOCPEACTBEHHBIM.

7. Konspa, JL.I'. KoyutoniHble pacTBOPBI: METOIMYECKHE yKa3aHHs K Ja00OpaTOpHOii
paboTe 1o AMCHUIUINHE «XUMHUSD» I 00yUJarOIIMXCs 110 BCEM HalpaBJIEHUSIM ITOJATOTOBKH U
crienuanbHOCTAM Beex ¢opm obyuenus / JL.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHndeckui yH-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — TekcT : HemoCpeACTBEHHBIMN.

8. Konsana, JI.I'. OkncianTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo MUCIHUIUINHE «XUMUS I 00yUJaoINUXCs BCEX
HarpaBJIeHU TOJATOTOBKH U CriennaibHOCTel Bcex ¢popm obydenus / JI.I'. Konsaa, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 10 c. — TekcT : HemocpeACTBEHHBI.

9. Konsipa, JI.I'. OxkucanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MPOIIECCHI: METOAMYECKas pa3padoTKa K CaMOCTOSITEIBHON paboTe /Tsl 00y4JaroImuxcs 1Mo
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.
— Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

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



HaIpaBJICHUSM MOATOTOBKH U CIIEUATILHOCTSAM Beex (hopm oOyuenus / O.A. Mumrypuna,
H.U. PonnonoBa; Marauroropckuii roc. rexunueckui yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2023. — 13 ¢. — TeKcT : HenmocpeaCTBEHHBI.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
FAR Manager cB00OIHO pactipocTpansemoe [10 0eccpouHO
bpaysep Yandex |cBoGoanHo pacnpocrpansiemoe [10 0eccpovHO
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO

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

HasBanue kypca CchlIKa

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

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

Poccuiickas ['ocynapcTBeHHast oubimoreka. Karanoru
/catalogues/

d)enepanLHoe rocyaapCTBEHHOC 6IOIL)K6TH06

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

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAST URL:

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

DjekTpoHHas 0a3a NepuoIuUecKuX u3manuii East View

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

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MatepraibHO-TEXHUYECKOE 00eCcTIeUeHHEe TUCIIUIINHBI BKIIOYAET:

VY4eOHble ayIUTOPUH [UIs IPOBEIECHUS 3aHATUH JIEKLIMOHHOTO Tuna. OCHaleHHe:
MynbTUMeAUIHBIE CPEACTBAa XPAaHEHNUs, Iepelaun U MpeICTaBIeHUs HH(OPMAIIHH.

VY4eOHble ayIUTOPUH VI IPOBEICHUS TaOOPAaTOPHBIX 3aHATHUH, IPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALUH, TEKYILIErO KOHTPOJIS U MPOMEXYTOUHOM aTTecTalu.
OcHnamienue: O6opyioBaHME AJIS BBIIOTHEHUS 1aOOpaTOPHBIX paboT, XUMUYECKas IOCy/1a,
peakTuBbl, Harnsaaele MaTepuaibl: TaOIHUIIbI, CXEMBbI, TUIAKATHI.

[TomernieHus a1 caMOCTOATENBHOM paboThl 00ydaronmxcs. OcHalleHue:
I[Tepconanbubie kKoMmmbloTephI ¢ makeroM MS Office, Bbixoqom B IHTEpHET U ¢ I0CTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

[Tomerienus s XpaHeHUs! U TPOPUIAKTHIECKOTO 00CTyKMBaHUs y4eOHOTO
obopynoanus. OcHaienue: Cremiaxu, cedbl g XxpaHeHUs yueOHOro 000py/10BaHuUs.
WHCTpyMEHTHI 17151 peMOHTa J1a00paTOPHOTO 000py10BaHMUS.



HPUJIIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSATEIbHOM PadoThl 00y4aromuxcs

CamocrosiTennbHasi paboTa oOOydaromuXcsl MOApa3JesieTcss Ha ayJuTOPHYIO, KOTOpas
MPOUCXOJIUT KaK BO BpeMs JIaOOpaTOPHBIX 3aHATHH, TaK W HA IUIAHOBBIX KOHCYJIBTALMAX, W Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs MOJTOTOBKH CTYACHTaMU OTYETOB IO JIAOOPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHH.

AynuTopHas caMOCTOsITeNbHas paboTa OOYYArOIIMXCS MPEANoJiaraeT IMPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3jieily JUCHMIUIMHBL. TeCThl BKIYAIT TCOPSTHUSCKUE U MMPAKTHICCKHIE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TMOHMMAaHHWs HW3YYCHHOTO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY IpeJjIaraeTcsi YeThlpe BapHaHTa OTBETOB, CPEId
KOTOPBIX OJUH WJIM HECKOJIBKO NpaBWIbHBIX. OOpaboTKa pe3ysIbTaTOB OCYIIECTBISCTCS IyTEM
COIIOCTABJICHUS TOJYUYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAIJIOB B K&k 101 Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI VISl 3A1HMTHI JIA00PaTOPHBIX padoT
Tema «XuMHYECKA TEPMOANHAMHUKA)

IHepzemuKka XumuuecKux npoyeccos
1. Moxer iu mpouecc pacTBOPEHMsI BEIIECTBA B BOJE COINPOBOXKAATHCA POCTOM SHTAJIBIUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapakTepru3oBaTh paCTBOPEHUE BeLlECTBa B BOJE?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANBIIMEN) paCTBOPEHUS BellecTBa?
Uro Ha3bpIBaeTcs TEIUIOTOM (PHTANIbIIMEN) HEUTpanu3auuu?
UTto Ha3bIBaCTCS TEIUIOTOM (SHTAIBIINEH) OCAKICHUS?
Kak u3mensiercs 3HTaIbIMS B 3K30TEPMUUYECKUX PEAKIUAX?
Kaxkoii 3HaK uMeeT U3MEHEHHE SHTAJBIINU SHAOTEPMUYECKON peakunuu?

Nogakown

Tema «XuMnueckas KHHETHKA»

Ckopocmp xumuueckux peakuyuil

Yro u3yuaer XuMHU4YeCKasi KUHETHKa?

JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U FeTEPOreHHOM peaKIuil.

OT Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOH peakiun?

JlaiiTe onpeneneHune 3aK0Ha JEHCTBHS Macce.

Yo Ha3pIBalOT KOHCTAaHTOW CKOPOCTU?

Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npaBusio Baut-I'odda.
Uro Ha3bIBAIOT TeMIepaTypHbIM KodpduurenToM? Kakue oH MOXKET UMETh 3HAaUEeHUs?
[ToueMy noBbIlIEHNE TEMIIEPATYPhI YBEINUUBAET CKOPOCTh PEaKIUuU?

NN E

Tema «PacTBOpBHD)

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue e20 mo4HOl KOHYeHmpayuu
1.  Tlepeuncnnte OCHOBHBIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.
2.  Kak paccuntaTh MOJSPHYIO KOHIICHTPALIMIO pPAacTBOpA, €CIM M3BECTHA DKBUBAJICHTHAS
KOHLIEHTpanus?
3. Kak paccumtarh Maccy pacTBOpa, €ciIM HW3BECTHAa MaccoBas JOJS PACTBOPEHHOTO BEIIECTBA B
pacTBOpe M Macca BOJBI.
4,  Yro Takoe YKBUBAJICHT BelllecTBa?
5. Kak paccuntars MOJSIpHYIO Maccy KBHUBaJIEHTa BEleCTBA?
6. B kakux eguHUIAX U3MEPSETCS TUTP PaCTBOPEHHOTO BemecTBa?
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NogakowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuueckasn ouccoyuayus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B xakoM ciydae peakiimu HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTUMO?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kaxk paccuntarb KOHCTaHTY ruapoIHn3a’?
Kaxkue akTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THI-POIM3a COJIA?
[Ipu kakux yCIOBHUSIX MOXKHO YCUIUTh THAPOIIU3 CONU?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KakuUM NMPUHLMIIAM MOKHO KJIaCCU(PULMPOBATh JUCIIEPCHbBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenbHo-60CCManoOGumMenbHble peaKyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BemiecTBa, U3BECTHBIE KAK CUIIbHBIE OKUCIIUTENH.
Ha3oBute BeniecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BellecTBa HpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? Ilpusenure
IIPUMEPBI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEaKIMH OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WM BOCCTAHAaBIMBAETCA?  YBEIWYMBAcTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEeaKUUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKaKuTe CTEleHb OKUCIIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJOpuA Oapusi, Hoa, XJIopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiiu OTHOCATCSA K BHYTPUMOJICKYJISIPHOMY OKHCJICHHUIO - BOCCTAaHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JIEKTPOABIKYIIAs CHUIa OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOW peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psin cTammapTHBIX AJIEKTPOAHBIX TOTeHIHanoB. CBOWCTBA METaNIOB B COOTBETCTBHH C HX
TTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.
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Koppo3usa memannos
1. Yo Takoe koppo3usi?
2.  Kakwue BuabI KOppO3UH BaM U3BECTHBI?
3. DuexTpoxuMHUYecKas KOppo3us. AHOJHOE OKHCICHHE METalla W KaTOJHOE BOCCTAaHOBIICHHE
OKUCIIUTESL.
4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.
5.  Ilouemy Bo3pociia CKOPOCTh BBIJICICHHS BOAOPO/Ia IpU JOOABICHUH COJIN?
6.  CpaBHHUTE pe3ylbTaThl ONBITOB [0 KOPPO3HMH MPH KOHTAKTE JKeJie3a U [IUHKA, U Kelle3a U METHON
MIPOBOJIOKH B JUCTHIUTMPOBAHHON U «MOPCKOI» Bojie. ['1e mporiece nmporekaet ObICTpee U YeM BbI ATO
o0BsicHUTE?

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJaHui 11 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo teme «Xumudeckasi TEpMOJIMHAMUKAY: TIEPBBIC IIECTh 3aJJaHUN OIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aiiI, a BOCEMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oayia.

Tecer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaeT:
a) HCXOJ/HBIC PeareHThI
0) IPOAYKTHI XMMHUYECKOH peaKiiuu
B) PpEaKUMOHHBIN COCY]l
I) MCXOJHBIE PEAareHThl U MIPOLYKTHl PEAKIINH
2. TlepBerit 3aK0H (TIEpBOE HAYAIIO) TEPMOTMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoit 3¢ ekt peakuun orpunareneH (Q< 0)



B) DHTAJIBIIUS PEAKIIMOHHOM cUCTeMbl yMeHbIaeTcs (AH< 0)
F) JaBJICHUC peaKHHOHHOfI CHUCTEMBI ITOBBIIIIACTCSA
4. CranmapTHble TeTUIOBbIe 23 (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJIx/moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0= NO AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpazoBaHMs okcuia azoTta ( || ) B
CTaH/IapPTHBIX YCIOBHSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+1/20,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsormsock 22 /I TEmIoThI.
DHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakmuu  NiO g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXXHOE HarpapiIeHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEaKLIMK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

BemectBo AH9s (KJIx/Momn) S°9s  (Ix/mMonp*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HaueHHs >Hepruu ['mOOCa MpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cu Temmeparypy Hayaia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3MeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBEIMUYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KC103 (TB) —>2KC1 (TB)+302 ) AH<O
MO>KET CaMOIIPOU3BOJIHO MPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJIeHUU T') HE 3HAI0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuUuecKkasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOE 3aTaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCBMOE, JIEBATOC U IecsAToe — B 1 0aj1, a O JuHHAAIATOE
—B 2,5 Oaia.

Tect Ne 1

1. Pazpmen xumuH, H3y9arOMUi CKOPOCTH U MEXAaHU3MbI XUMHUECKUX PEAKIINi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKa

0) TepMOXHUMHUS

B) XUMHYECKasi KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...



a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJTHO U3 UCXOJHBIX BEIIECTB
0) M3MEeHEeHHEe KOJIMYECTBA BEIIECTBA PeareHTOB (MM MPOAYKTOB) PEAKIMU B €IUHHUILY BpEMEHU B
enuHUIle 0o0BEMa
B) KOJIMUECTBO BEIIECTBA MPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKLuU
3. B kakux eguHHUIaX BbIpaxaeTcs CKOPOCTh XUMHUUYECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3zmepHas BEIMYMHA
B) MOJIB ¢
4. Ot kakux (haKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUil?
a) OT MPUPOJIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO CoCya
5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS  OOpaTUMbIX  IPOLIECCOB  KOJMYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIIHH
0) SHepruei aKTHBU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs BbIpak€HHE JIJIsl CKOPOCTU PEAKIIUN
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = k[NOJ*[H.0] 6) V = k[NH3][02] B) V = k[NOJ*[H,0]°
7. Kak 3anumercs BeIpaKeHUE 151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoif oTpe30k Ha AuarpamMme MoKa3bpIBaeT 3HaUCHHE TETIoBoro 3¢ddexra peakunu?

a)l &

A
0) 2 2
B) 3

s

A

A

v

XOJ1 peaKIfu

9. UYrto MOXHO CKa3aTh O peaKIiH, N300paKCHHOH Ha quarpamme K Bompocy 87
a) HK30TepMHUECKas peaKIus
0) SHIOTepMHUUECKas PeaKIUs
B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMelIaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Ipy MOBBILIEHUH TEMIIEPATYPHI
B) MU MTOBBIIICHNY JIaBJICHUS
11. Jns peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexoTopo#l TeMnepaTrype KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BoaopoAa paBHa 1,2 Moib/n. Belumcnure MCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI



B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHuE OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBEpPTOE, MATOE U MIECTOE 3aaHus - B 1,5 Oanna; cepmMoe, BOCBMOE, IEBIATOE U JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOEe HOHHOE YpaBHEHUE 3aUIICTCS B BUC
1) 2K* + S04 = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K804
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. JIns nmomasiieHust ruapoausa xiaopuaa xpoma (I1I) cnengyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n06aBHUTH LIETO0YD
3) pa3zbaBuUTH pacTBOP BOMOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMALIMN PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute MpoM3BEICHHE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) macchl BelecTBa K Macce BOJIbI
2) KOJIMYECTBa BeUIeCTBA K 00BEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnaObIM 251eKTpoarTaM OTHOCUTCS ...
1) ruApOKCUI aMMOHUS
2) TUIPOKCH KaIUsI
3) xJIOpUa KaabIHs
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh INEIOYHYIO WM KUCIYIO CPENy.
IIpunynHO# 5TOrO ABIAETCA ...
1) snextponus cosuei
2) IUCIIPONIOPIUOHMPOBAHUE COJEHt
3) ruapatupoBaHHUE COJei
4) THAPOSHU3 COJeH
10.3na4yenne PH uncroit Bosst ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CHCTEMBI»: IEPBOE, BTOPOE, TPETbE€ M YETBEPTOE 3aJaHMS
olLleHUBarOTCs B | 6aut; msAToe M 1ectoe 3aJaHus - B 3 Oaa.

Tect Nel

1. Vkaxure pa3MEphbl HaCTUILl KOJUIOUAHBIX CUCTEM



4.

1) wmenbme 1 oM

2) ©Oonbire 100 HM

3) ot 1um g0 100 am

Kakue HOHBI CIOCOOHBI BBI3BATh KOATY/SIMIO KOJUIOMIA, YaCTHI(BI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsn?

1)  KaTHOHBI

2)  aHHOHBI

3)  mosspHbBIEC MOJICKYII

JIJ1st KaKOTO AJIEKTPOJIUTA MOPOT KOAry SIIUK KOJUIOH/A C MOJOXKHUTEILHO 3apsHKCHHON YacTHIICH
JIOJDKCH OBITh HAUMEHBIIAM?

1)  xuopun Kanus

2)  cynbdar Kaaus

3) oprodocdar kanus

Muiiesia 30711 KMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOM 3JIEKTPOJIMT UTPAET POJIb HOHHOI'O cTabuiamuszaropa’?

1)  xmopun xenesa (111)

2) Boja

3)  THAPOKCHI Kaus

[Tpu B3aumopeiicteuu 20 ma 0,001H wutpata cBurma (1) ¢ 10 mn 0,02H cynbdara xamms
oOpa3yercs 301b cynbdara cBunna (Il). K xakomy anektpony J0MKHBI TEPEeMENIaThCsl YaCTUIIBI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?

1)  HaxomATCs B COCTOSHHMU JUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kanHomy

B nBe xon6b1 HamuTO 10 50 MIT 301 THAPOKCHAA *Kere3a. J[ist Toro uToObl BBI3BAaTh KOATYIISALIUIO
305151 TOTpeboBaIoch 100aBUThH: B iepByIo — 5,3 M1 1H pactBopa xsiopuna kanus; B 1pyryto — 18,7
mit 0,001 H pactBopa docara HaTpus. Beraucaure nopor KoaryJisiiuu KaXI0ro dJIEKTPOJINTA.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE MPpOouECChI

B tecrax nmo teme «OKHMCIUTETHFHO-BOCCTAHOBUTEIIBHBIC MPOILIECCH»: MEPBOE, BTOPOE, TPETHE,

YCTBECPTOC U IIATOC 3alaHUA OLICHUBAKOTCA B 0,5 68.)'[.]'[8.; mectoe — B 1 621.]'[.]'[; CCAbMOC U BOCBbMOC — B 2

Oamna, a JeBsitoe — B 2,5 OaJlIoB.
Tect Ne 1

1. OKucauTENh — ATO aTOM, MOJIEKYJIa I UOH, KOTOPBIH ...
1) yBeIMYMBAaeT CBOKO CTEICHb OKUCICHHS
2) TPUHHUMAECT 3JICKTPOHBI
3) oTmaer CBOM JIEKTPOHBI
2. [Ipouiecc BOCCTaHOBIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HelTpasbHBIC AaTOMBI TIPEBPAIIAIOTCS B MOJOXKHUTEIbHO-3aPSKEHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) oTpHUIaTENbHBIN 3apsiT HOHA YBETHYMBACTCS
3. U3 npencraBineHHbIX HUKE peakunii Kk OBP nucnponopumnoHnpoBanust IpUHALIEKUT ...
1) S+ 2HNO; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJISIM OTHOCSITCA ...
1)  metayuIBl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJUIBI
3)  DIIEMEHTHI, HaXOSIINECS B CPETHEH YaCTH TIEPHOANIECKON CHCTEMBI
5. CreneHn OKHMCTICHHUS KACIOPO/Ia a) B BOJIE U 0) B TIEPOKCHUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2



2) a)-2;06)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakumu, mporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPTarOTCsI CIACAYIONIUE SJIEMEHTHI ...
1) asorwmcepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03(ppHUIIMEHTOB B peakluu, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peaxiun KMnO4 + HC oy = ... paBHA
1) 30 2) 26 3) 35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Oaia; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) Bonbumana
4) Appenuyca
2. Paccumraiite DJIC ranbBanndeckoro siemeHta MQIMQgSO,||CuSO,|/Cu mpu cranmapTHBIX
YCIIOBHSIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykThl 00pa3yroTcsi Ha KaToJie MPH JIEKTPOJIM3e pacTBOpa HUTparTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KucCIopoa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTPOH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TpuUBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  pEAKIUHA  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+ Cu—...
6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiK B TeueHue 20 cex mpu cuie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013



4) 6,7-107
7. llpuBenuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHE pEaKIMH,

MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3WH TajabBaHomapsl Zn|MQ B CEpHOKHCIIOH
cpexne. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

1) 6

2) 5

3) 4

4) 8

BueayautopHas  camocrostenshas pabora  obywaommxes OCYIIECTBIIACTCA B BHUAC M3YUCHHA JIMTCpATypbl II0
COOTBCTCTBYIOLIEMY pa3acily C Hpopa60TKOI71 Marcpualia, Oq)OpM.HeHI/Iﬁ OTYCTOB 11O Ha60paTOpHBIM
pa60TaM U BBIIIOJIHCHHUSA JOMAIITHUX 3aHaHHﬁ.

BapuaHThl TeMaTHYeCKUX JOMANIHUX 32aHUH [IJISI BHEAYIUTOPHOI CaMOCTOSITEIbHOM PadoThl
CTYJA€HTOB IO TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMHUYecKasi TePMOIHUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJAMHAMMKAY: IEepBast 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajgaga Nel

Ja peakunn CHy oy + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPAaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBUSAX M pu  Temmepatype T = 927 oc,
€clii TerI0Bo# 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACTSACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hadasia peakium.

3ajgaga Ne2

Beruncnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoOy = Ca(OH); () + CoH; (1), mOIB3ysCH
CTaHJIAPTHBIMU TEILIOTaMU 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WIIN
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaga Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hyp + COz ) =CO () + H2 Ory. TepmoxuMudeckue ypaBHEHHS:

a) Hp @ T %2020 =H0 ), AH=-241,9 xJIx;

6) 2CO () + 02 ) — 2 COZ (™) AH = -566,2 KI[)K

Jlomaimnee 3aganue No 2
o TeMe «XMMH4YeCKass KHHETUKA»

B ngomamnem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 Gasuia; TpeThs, YeTBepTast U msTast — B 1 Ga.

3amaya Nel

Peaxnus mporekaer no ypaBHeHuto: O; ) 2 CO ) = 2 CO; () HauanbHble KOHIIEHTpanuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabkO pa3 U3MEHUTCS
CKOpOCTh MpsAMoOr peakuuu, korjga mnpopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKINH, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JiBa pa3a?

3amaua Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CkoIbKo pas H3MeHHTCs
MIPU 3TOM CKOPOCTh peakuuu?



3amaga Ne3
HaI>'II[I/ITe Ha4dYaJIbHBIC KOHLIeHTpaI_[I/II/I HNCXOIHBIX BCIICCTB U KOHCTaHTy paBHOBeCI/IH peaKLII/II/IZ

Fe (7 + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIICHTPALMU PEATMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3agaya Ned
Jus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLEHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3agaua Ne5
BrIpa3ute yepe3 KOHLIEHTpalMy PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKLINN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COZ(F) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) = C02 () + Hz(r), AH = -41,1 KI[)K
VYkaxxuTe HarnpapiIeHUE CMEIIEHUS XMMHUUYECKOr0 PaBHOBECHS 3TUX PEAKIIHUii: a) MPU MOHMKEHUU
TEMIIepaTyphbl, €CII JaBJIEHWE MOCTOSHHO; O) MpH TMOBBIIICHUH [aBJICHUS, €CIU TeMmIeparypa
IIOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo teme «PacTBopel»: TmepBas, BTOpas, TpeThd W TMATas 3aJa4ud
ornieHuBaeTcs B 1 6amt; yerBepras u mectas — B 0,5 6aria.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCl, mist monydenus 3M pactBopa xjopuaa
osioBa (Il) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTD; T) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJspHbIE U HANHUIIUTE COKpAaIlCHHbIE HMOHHBIE YpaBHEHMSI peakuui
B3aMMOJICHCTBUS CIICAYIONIUX BEIICCTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3amaua Ne4
Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakwue u3 ciaenyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
WMOHHBIE U MOJIEKYJSIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYIOIMUX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJEi?

3amaya Ne6

Haiinute npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0ro
COCIMHECHHSL.

Jlomainee 3aganue Ne 4




no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE nmpouecconn>

B nomamaem 3agannu mo teme «OKHCITUTEILHO-BOCCTAHOBUTEIILHBIE MPOLIECCHI: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; TpeThs — B 1 Oa.

3amaya Nel
[TonbGepure KOAPGUIUCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHM.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunraiiTe SJEKTPOJIBIIKYIIYIO CHIY W ONPEACIUTE HAMPABICHHE CaMOIPOU3BOJIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuud  TNpPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUSA
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3PO3; + H)O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHEHUS OKHACIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,O0—

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + NaS,0s+ NaOH —

Bi.O; + C —

Mg + HNOs (as) —

3amaya Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTebHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonp3ysick TaOMUIECH CTaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXXHOM peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHme
AJIEKTPOBIIKYIIECH CHIIBI PEAKITUH.

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

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBDy: ITepBast 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yrolleld peakiuu, MpoTeKaromiel mpu paboTe TalbBaHUYECKOTO JJIEMEHTa
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[TpuHSIB TOTEHIIMAT aHOJAa PaBHBIM CTAHJIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METalJia B KATOAHOM pacTBope, mpu kotopoit 3/C ranbBaHUYECKOT0 dJIEMEHTa YMEHbBIIIUTCS
na 0,02B.

3amaga No2

[TpuBenuTe CXEMBI DJICKTPOAHBIX TIPOIIECCOB M  MOJICKYJSPHBIC YPaBHCHHS PEAKIIHM,
MPOTEKAIOIIUX MPH AICKTPOXUMHUUECKOI Koppo3uu rampBaHonapbl Co/Ni: a) B kucnoit cpene; 0) BO
BJIQYKHOM BO3/yXe€.

Omnpenenute yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3amaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOIECCOB (aHOJI WHEPTHBIA) W
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIIEH MPHU dEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,
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Beruucnure QaxThueckoe KOJIMYECTBO MeETaula, MOJYYEHHOTO Ha KaToA€ IpH 3JIEKTPOJIU3e
Co(NO3), ecnu 31eKTpoOIK3 TPOBOAWIN B TeueHHH | 4. BrIxoa Meraiia mo Toky coctaBui 85%.
VYkaxure BO3MOXKHbIE IPUUUHBI YMEHBILIEHHSI BBIX0/1a METAJLJIA 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHBbIe BOPOCHI N0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuyeckue napaMeTpsl U PYHKIUU COCTOSTHUS CUCTEMBI.

Brytpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBIUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTaNbINs 00pa30BaHMs BELIECTBA.
TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTOpbl, BIMUAIONME HA TEIJIOBOM
XUMHUYECKON PEaKLIMH.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

OHTponHs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenue camorpon3BoJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHI.

KOHTpOJ’[bHI)Ie BOIIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

XuMHuUuecKasi KHHETHKaA. CKOpOCTI) XHUMHYCCKOH pC€aKkuu U METOAbI €€ PCTYJIUPOBAHUSA.

apdexT

Bnusuaue KOHIOCHTpAalluu Ha CKOPOCTb XHMHYCCKOMN pC€aKnun (SaKOH HeﬁCTBYIOHlHX MaCC).

Bnusiaue Temmepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.
Kpuas Maxkcgenna — bonbiimana. DHepreruueckuii 6apsep.
Karanurnueckne CUCTEMBI.

Bimmstnue karanuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.
I'OMOreHHBIN U FeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble U1 HEOOpaTUMBbIE PEAKLIUH.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.
BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPaTypHhI.

®da30BbIe PABHOBECHS.

@dazoBbIe AMArpaMMBbI 1JI1 OJJHOKOMIIOHEHTHBIX CUCTEM.

KOHTpO.]II)HbIe BOITPOCKHI IO TEME «PaCTBOpr»

ITonsiTne pactBopa. PactBopuMocTs BeniecTBa. PactBopuMoCTs rasa.

PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPacTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIEHTpaIsl, MOJISIpHAs KOHLEHTpaLKs SKBUBaJIEHTa, MOJIbHAS JIOJIS, TUTP).
Konnuraruszsle cBolicTBa pacTBOpoB. MaeanbHelil pacTBop.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).
Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucCI10THO-OCHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnas TCOpHUA KHUCIOT U OCHOBaHUI AppeHI/cha. OCHOBHBIC TIOHATHS M IIOJI0XKCHHS TCOpHUU

Appennyca.
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Juccoumanus KHUCIOT, OCHOBAaHMW M COJEH C TOYKM 3pPEHUS] MOHHOW Teopur AppeHuyca
(mpumepsl).

Crenenp auccoruanyy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Jucconmarus ciiadbix 31eKTpoauToB. KoHCTaHTa ArCCOUAITIH.

3akoH pazoasieHuss OcTBagbia.

Peakyi HOHHOTO OOMEHa MEXKTY IJICKTPOIMTaMU (Ha TIPUMEpe peakiuii 00pa3oBaHus CIaboro
AIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THIPOKCUIBHBINA MTOKA3aTEINH.

I'maponus coneit. Tunsl rugponn3a comnen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIECca THIPOJIN3a.

@DaKTOpBI, BIUSIOUINE HA TPOLECC TUIPOIH3A.

KoHTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecH. JlUciepCHBIE CUCTEMBI.
Hucnepcuocts. Kimaccudukanum qucrepeHbIX CHCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bI mosTydeH s KOJUTOUTHBIX PACTBOPOB.

CrpoeHne KOJUTOUIHBIX YacTHULl.

IIpaBuno dasuca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumenTanus KOJUIOUIOB.

Koarynsanus KoJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[Tpasuio llynbie — INapau. Koarynupyromas cnocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUIHBIX PacTBOPOB.
DIEKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHbIe BONPochI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOIECCHI»

OCHOBHBIE TTOHATHSI TEOPUU OKUCTUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKITHIA.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE CBOMCTBA BEIIECTB.

Baxaenme OKMCITUTEIN 1 BOCCTAHOBHUTEIIH.

THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPUMEPHI).
OKHUCINTEIHLHO-BOCCTAHOBATEIbHBIM MOTEHIIHAIL.

Ypasnenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
Hanpasnenue 0KMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

OnexTpoxumuueckue cuctemsl. Knaccudukanus 3JeKTpOXUMHUYECKUX MTPOLECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PaCTBOP».
I"anpBannveckuii anemeHT Jlanuamsa — SIkoowu.

DIIEKTPOABMKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepeHnre dIEKTPOAHBIX IMOTEHUUANOB. PAx CTaHAAPTHBIX JJIEKTPOIHBIX IMOTCHIUAJIOB.
CBoliCTBa METAJUIOB B COOTBETCTBUH C UX MOJOKEHUEM B Py HAIPSKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTomHBIE M aHOIHBIE TPOLIECCHI.

OO6wenuneHHbIN 3aKoH Papanes. Beixos mo Toky.

Koppozus metamnos. Knaccudukaiys Koppo3HOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.
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DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTajlla U KaTOJAHOE BOCCTAHOBJICHUE
OKUCITUTESL.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHOU KOPPO3UH.

CKopocTb KOppO3uH.

3amuTa METaJuIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHl OT KOPPO3UU METAIIIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AIIEMEHT.

XHUMHUYECKUE UCTOYHHUKHU TOKA. AKKYMYJISITOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OneHOYHBIE CPeCTBA /ISl IPOBE/ICHUs IPOMEKYTOUYHOM aTTecTaluu
IIpomexxyTouHass — aTTecTanuss UMEET  LEIb0  ONPENENUTh  CTENEeHb  JIOCTUIKEHUs
3aIJTAaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHS 110 TUCIUILIMHE 32 ONPEIeIICHHBIN MepHo 00yueHHsI.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CPeACTBA ISl NPOBEdeHUS
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHJIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CrocobeH mpUMEHSATh €CTECTBEHHOHAay4YyHbIE M OOIIEHMH)KEHEpHBbIC 3HAHUS, METOJbl MAaTeMaTHYECKOTO0 aHalIW3a W MOJCIMPOBAHHS B

po(hecCHOHATTLHOM e TEIbHOCTH

OIIK-1.1:

Pemraer CTaHJapTHBIE
npodeccnoHabHBIE  3ala4dl  C
MPUMEHCHHEM  OOIIEMHKEHEPHBIX
3HaHUI

Hepeqenb meopemu4ecKux 6onpocoe:

16.
17.

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

24,

OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTeMBbI. [IepBbIil 3aKOH TepMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHranenus. 3akoH ['ecca u cneAcTBUs U3 HETO.

Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.

Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.

Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.

CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.

Brnusinue TemnepaTypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'odda.

OHeprus akTUBalLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranuzaTopsl 1 KataauTHuyecKue CUCTEMbI. [ OMOTeHHBIHN KaTaln3.

. KatasmmsaTopsl ¥ kaTanuTudeckue CUCTEMBIL. [ eTepOoreHHpli KaTanus.

. Xummndeckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO PABHOBECHS.

. Cmemenne xumuyeckoro pasHosecus. [Ipunmun Jle llarense.

. PactBopbl. Cioco0b! BhIpaske€HHsI KOHIIEHTPALUU PaCTBOPOB.

. PacTBOpbI 21ekTponuToB. CTeneHb U KOHCTAHTA 3JIEKTPOIUTUYECKON TUCCOLMAlMU. 3aKOH

pa36asnenust OcTBanbAaA.

Jucconumanus KucioT, OCHOBaHUM, cosiel. AM(QOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTU. YciIOBHE 00pa3oBaHMsS U PAaCTBOPEHHUS
0CaJIKOB.

Hucconmanus Boabl. MoHHOE ponsBenenue Boasl. pH.

IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

Hucnepcuble cuctembl. Kimaccuduxarys. Jinopunbable 1 110(OOHBIE KOJITOUIBI.

CTpoeHne KOJUTOUIHBIX YaCTHII.

Koarymnsiius Kou1ouaHbIX pacTBOPOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOIiCTBa BEIIECTB. Knaccudukanus
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

DNEKTPOXUMHUECKHE CUCTEMBI. 3aKoHbI Papajies. DNeKTPOAHBIN MOTEHIUAL.




25. N'anpBanmyeckuii anement [anmaisa AxoOu.

26. DIEeKTPOXUMHUYECKHE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpruMeneHue aneKTposmsa.

27. Dnexktponu3. AHOJIHBIA M KaTOJHBIA IPOLIECCHI MPH AJIEKTPOJIM3e pacTBOpoB. [IpumeHeHune

NEKTPOJIN3A.
28.  Koppo3sus. Buasl koppo3un. CriocoOsl 3a1IUThl METAIJIOB OT KOPPO3UH.

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIJKE BEIIECTB MOKET B3aMMOJIECHCTBOBATH PacTBOP
TUAPOKCHIA Kalusi: UOAOBOoJOpoaHast kuciora, xjaopua meau (Il), oxcun yrinepona (1V), oxcun
ceunua (ll), rugpokcun amomMuHus, ruapokcua aMMmoHus. CocTaBbTE€ ypaBHEHHS BO3MOXKHBIX
peakiuii B MOJICKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH (hopmax.

2. Ompenenute BO3MOXKHOCTh BOCCTAHOBJICHHsSI OKcuaa xkenesa Fe3Os yrmepogoMm mpu
CTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3F€(K) + 4CO(F)

3. TemmnieparypHbIii kK03 HUIUEHT peakiuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh PEaKIIHMH: a) IPU
noBeleHNN Temneparypsl oT 60 1o 100°C; 6) mpu oXJaxkIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe304x) + Hypy = 3FeO + HoO(r3anumure BbpaskeHUE KOHCTAHTBI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUSI KOHIICHTPALUU MPOJIYKTOB
peaxiuu.

5. Ilpyu mnpokanvBaHUM METAUIMYECKOTr0 THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsT B KOHLEHTPUPOBAHHOM CEPHOM KHCIOTE€ M CIUIABJIAETCS CO WIeNouYblo. YTo
IpesicTaBiIsieT cobol 310 coequHenne? Hanmummre ypaBHEHUS BCEX YKa3aHHBIX PEaKIuil.

6. CKONBbKO MWUIMIUTPOB 96%-HOro pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mn
notpedyercs ans npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa W B KAakOM KOJIMYECTBE BBIAEIATCA INpH mnpoxoxiaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I11)? CocrtaBeTe cxeMy 3JeKTpoJid3a 3TOTO
pacTBopa.

8. AmoMuHui ckienaH ¢ menpto. Kakoil n3 MeTtannoB OyneT KOppOAMPOBAaTH B Cpelie CEpHOM
KHCJIOTHI M aTMOc(epe BIaxkHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUYECKON KOPPO3UH.

OIIK-1.2:

HpI/IMCHHCT METOBbI
MOZACIINPOBAHUSA nu

MaTEeMaTHYeCKOro aHamu3a Il
pelieHus 3a/1a4y
po¢eCCHOHATBHON IEATETLHOCTH

A
B

Ilpumepnvie npaxmuueckue 3a0anus:
[TpoBecTr aHATU3 BIIMSHUS KOHIIEHTPAIIMH HA CKOPOCTh XUMHYECKON peaKIluu
Na,S,03 + H,SO4 = S + SO, + Na;SO4 + H,O mo skcrepuMeHTanbHBIM JTaHHBIM. [IpoBectn
00pabOTKy MOJYYCHHBIX TAHHBIX C UCTIOJIh30BAHUEM COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BH/IE TAOIHUIIGI 1.
Tabmuna 1




Howmep
OIlbITa

O0BeM, MII

Na,S,03

H.0

H2SO4

Konnenrpanus
Na,S,03, 10_2
MOJIB/JI

Bpewms
IIOABJICHUSA
MYTH, C

CxopocTh
peakuuu, 102,
-1
c

1,3

2,6

3,9

5,2

OB WIN -

OB WIN -

wWiholoN

NININININ

6,5

ITo narHBIM TaOIUIB 1 TOCTPOUTH rpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIIMK
THOCYNb(aTa HATPHS, OTIOKHUB Ha ocH adciucc koHmeHtpanuio Na,S;0O3, a Ha ocu opauHAT —
CKOPOCTh PEaKIUH.

CruenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATpHsl.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[IpomexxyTouHasi arrecTanus IO IUCHHUIUIMHE «XHUMUS» BKIIOYACT TEOPETUYCCKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMICS 3HAHUW, U TIPAKTHUECKUE
3aJIaHUsl, BBISBIISIONINE CTEIIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIaJICHHA, IPOBOIUTCS B (hopme
IK3aMEeHa.

DK3aMeH M0 JIaHHOW JHMCIUILUIMHE TPOBOIMTCS B YCTHOW (popMe Mo dK3aMEHAIMOHHBIM
Owmsietam, KaKIbId M3 KOTOPBIX BKIIOYAECT 2 TEOPETHUYECKUX BOIMPOCA U OJHO MPAKTHUECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OICHKY «OTJIHYHO» (5 0ayUI0B) — 00yUaIONIHIACs JEMOHCTPUPYET BHICOKUH YPOBEHB
c()OPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHUECKOe W TIyOOKOoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHSACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OINEpUPYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 0amna) — o0y4aromuiicss AeMOHCTPUPYET CPEAHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJTHCHHUS TIPU AaHATUTUYECKUX OTIEePAIIUsX, IEpEeHOCEe
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OULEHKY «YyIOBJIETBOPUTEJNbHO» (3 Oamna) — oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPONPHUATHI
JIOMYCKAKOTCSL OMIMOKH, TPOSIBIIICTCSI OTCYTCTBHE OTACIbHBIX 3HAHWM, yYMEHUH, HABBIKOB,
OOyJaIOIIUICSA HCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TPH ONCPUPOBAHUM 3HAHUSAMHU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OIEHKY «HEeYAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHHSI POCTHIX 33]a4.

— Ha OIICHKY «HeY/OBJIeTBOPUTENbHO» (1 Oamt) — oOyuaronuiicss He MOKET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOWM3BEACHHS W OOBSCHEHUS WH(POPMAIMU, HE MOXKET I[10Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



