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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

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

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

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaruu B 2027 - 2028
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEILHOU PabOThl, HEOOXOAUMBIX JUISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

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

Juctumimaa XuMus BXOAUT B 0a30BYIO 4acTh Y4EOHOTO TUIaHa 00pa30BaTeNbHOM
IIPOrpaMMBEI.

I[JISI HU3YyUCHUA NJUCHUIIIINHBI HCO6XOI{I/IMBI 3HaHUA (YMCHI/ISI, BJIaIleHI/IH),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

"Xumus" B 00beMe IporpaMMsbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (YMEHUs, BIa/IEHUs), IOTYUEHHbIE IPU U3yUYEHUU JAHHOMN JIMCUUIIIMHBI
OyayT HeOOXOAUMBI [Tl U3YUSHHSI JUCIUTUTHH/TIPAKTHK:
be3zomacHoCTh )XKU3HENEATENIHbHOCTU

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYJs) «XHUMUsA» 00ydarOUIMHCs JOJKEH
o0Jy1afaTh CIEAYIOIIMMU KOMIIETEHIIUAMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CiocobeH mpUMEeHsITh €CTECTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTEMaTHYECKOI0 aHaJIM3a U MOJIETIMPOBaHUS B IPOECCHOHATBHON NesTEIbHOCTH;

OIIK-1.1 Pemraet cranapTHbele npodeccroHaIbHbBIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN
OIIK-1.2 [TpuMmeHsieT MeTOABI MOAECTUPOBAHUS U MATEMaTUYECKOTO aHaJI13a JUIs

pEeHICHU 3a1a4 B HpO(l)eCCI/IOHaJIBHOI\/’I ACATCIIBHOCTU




4. CTpyKTYypa, 00bEM H COJEpKaAHNE TUCUUIIMHBI (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
S B
B aKajl. 4acax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 £ o . | xommerenuu
g g paboThI MIPOMEKYTOUHOH
nmab. | mpakT.
Texk. p e aTTeCTaluu
3aH. 3aH. | O &
1. 1 Xumnueckas
TEPMOJIMHAMUKA
CaMOCTOSITENEHOE
U3y4YeHHE
4eOHOH U 3amura
1.1 1 Xumuueckas y . i . OIIK-1.1,
1 20 Hay4YHOU KOHTPOJIbHOU
TePMOJUHAMHKA OIIK-1.2
JIUTEPaTypBI; paboThL.
- perieHne
KOHTPOJIBHOU
paboTHI.
Hroro no pazzpeny 20
2. 2 Xumnueckasi KHHETHKa
CaMOCTOSITENBHOE
U3y4YeHHE
yueOHOH U 3amura OMNK-1.1
. AMHYecKast KHHETHKa , Hay4IHOH KOHTPOJIBHON '
212X 1 18,3 OIK-1 2’
TUTEPaTypPHI; paboTsI '
- perieHne
KOHTPOJIBHOU
paboTHI.
Hroro no paszpeny 18,3
3. 3 PactBopsI
- oopmieHHE
oTyera 1o
n1abopaTOpHBIM
paTop 3amura
pabotawm; o
nabopaTopHOI
3.1 3 PactBOpBI 1 2 4 10 i pabotsl. 3amura OIK-1.1,
CaMOCTOSITEIbHOE N OIlK-1.2
KOHTPOJIBHON
U3y4YCHUE
o paboThI.
y4eOHOi 1
Hay4YHOU
JIUTEPaTyphI;




- pereHne

KOHTPOJIBHON
paboThI.
Htoro mo pasneny 10
4. 4 TucriepcHbIE CUCTEMBI
CaMOCTOSITENIbHOE
n3yvdeHne
y4eOHOI 1 3amuTa
o N OIIK-1.1,
4.1 4 JlucriepcHbIC CHCTEMBI 15 HAYYHOH KOHTPOJIBHOM OIK-1.2
JIUTEPATYPHI; padoThI '
- pelieHue
KOHTPOJIbHOU
paboThL.
HWroro no pazaeny 15
5. 5 OKucnuTenbHO-
BOCCTaHOBHTEIILHBIE IIPOIECCHI
CaMOCTOSITEIbHOE
n3yJdeHune
5.1 5 OxucauTeapHOo- y4eOHO#t n 3amura OIK-1.1
BOCCTaHOBUTEJIbHBIC 10 HAyJYHOM KOHTPOJIBHOM OIK 1' 2’
MPOLIECCHI JIATEPaTypHI; padoTHI '
- perieHue
KOHTPOJIBHOU
paboTslL.
HWroro no pazaeny 10
6. 6 DIeKTpOXUMHUIECKHE
CHCTEMBI
- oopmieHHE
oT4eTa o
11a00paTOPHBIM
pabotam;
- 3amura
CaMOCTOSITETbHOE nabopaTopHOi
6.1 6 DneKTpoXUMHUYECKHe 154 HBVICHIC a6OTEI 3£m1/1Ta OIIK-1.1,
CHCTEMBI ' yeHy P ) . OIIK-1.2
y4ueOHOH u KOHTPOJIbHOU
Hay4HOH paboThL.
JATEPaTypHI;
- perieHne
KOHTPOJIbHOU
paboTsl.
Wroro no pazneny 15,4
Hroro 3a cemectp 88,7 9K3aMeH
Hroro no aucuuruinae 88,7 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BATENbHOE U3JI0KEHHE MaTepHralia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, T/Ie TEOPETHUECKUI MaTepuall 3apaHee BbIIAeTCs CTYACHTaM JUIs
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 MPOIIECCce MPETOAaBaHUS IUCIUILTHHBI « XUMHUSD 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS 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 CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xo/ie 1a00paTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUThH MaTepUall IyTeM BBISBICHUS CBA3EH MEXKIAY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BApHallMOHHAs I1apa; COBMEILAs €€ ¢ TEXHOJIOTHeH MOyIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dbopMbl yueOHOMH AeATENbHOCTH: BBINOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIlIeHUe
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HanmMcaHue peepaToB U KypcOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPATOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33JJaHUN U MMOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUIILHOCTH, 00beMa, TI1yOHHbI 3HAaHUH, YMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu kKoHTpoJs. OOydarOLUIMMCS TPEUIaraloTcs TECThI U 33a4H B AJIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOWTH TECT BTOPUIHO

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



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

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0eciedyeHne JUCHUIIMHbI

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 : aeKTpoHHO-OnbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 17.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1151 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [lTammoBan ; mox o6mieit penakuueii I'. H. ®aneea. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Texcr : anexTponHsii // OOpa3zoBarenbHas miaTdopma FOpaiit [caidt]. —
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. rexumdeckuii yu-T uM. I'. M. Hocosa. -
Maruurtoropck : MI'TY um. I'. W1. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ 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 : aneKTpoHHbIH. - CBeeHus nocTynHbI Takxke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctems! : npaktukym / H. JI. Mensuauk, D. P.
Mynnuna, O. A. Muntypusa ; Marauroropckuii roc. rexunueckuit yH-T um. I'. U. Hocosa. -
Maruaurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTy:n. 9KpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (1ata obparieHus:
26.04.2023). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

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

4. Mumypuna, O. A. Xumuueckast KuHeTuka. CoCTOSHUE XUMHUYECKOTO
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. KopoBuH, H.B. O0miast xumusi: yue6. 119 TEXHUYECKUX HAIpaB. U CIIEL.

By30B /H.B. KopoBun —9-¢ u3n., 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-TexHHuecKkuil xypHan — ISSN 0579-2991.

B) MeTonnueckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMuMHUYECKUX MPOIECCOB: METOAMYECKHUE YKa3aHUA 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. — Maruurtoropck : 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 Gpopm oOyuenus / JL.I'. Konsina; MarHuTOropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2020. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsina, JI.I'. CkOpocTh XUMHUUYECKHUX PEAKIINA U XUMUYECKOE PABHOBECHE:!
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM 10 AUCIUIUTHHE «XUMUS» IS
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'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.W. Xumundeckas KuHETHKA. XUMHUECKOE PAaBHOBECHUE:
METOAMYECKUE YKA3aHUs TSI CAMOCTOSATEIIEHOW PaOOThI IO TUCIUTUTHHE « X UMD JUIS
o0yJaroImuxcs BceX HAIpPaBJICHUH MOATOTOBKYU M CIIEIMAIBHOCTEH BceX (hopM oOydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit 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
TUCHIUTUTAHE «XUMHSD JIJTsI 00yJaIONIMXCsl BCEX HAIPABICHHUA MOTOTOBKH U
cnienuanbHOCTel Beex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudecknid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uymposa, JI.B. PactBopsl: MmeTonnueckas pa3padoTKa K CaMOCTOSITEILHOM 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. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TVY um.
I'. . HocoBa, 2017. — 26 c. — TekcT : HENOCpeICTBEHHBIH.

7. Konsina, JI.I'. Konytoniable pacTBOpBI: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe Mo AMCUUITIINHE «XUMUS» ISl 00YJaroIIMUXCs IO BCEM HAIpaBJIE€HUSM MOJATOTOBKU U
cnenuanbHoCTIM Beex ¢popM oOyuenus / JI.I'. Konsina, JI.A. bonbsH; Marautoropckuii roc.
texandeckuid yH-T uM. ['. U. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2017. — 9
c. — Tekcr : HenmocpeACTBEHHBIM.

8. Konsana, JI.I'. OkucianTensHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOANYECKUE
yKa3aHus K 1a00paTOpHOil paboTe Mo AUCHUIUINHE « XUMHUSD» I 00yJaroIIMXCs BCEX
HampaBJICHUH MOATOTOBKYU U cHelMaibHOCTeN Beex (popm obyuenus / JI.I'. Komsina, E.B.
Tapacrox; Marauroropckuii roc. rexuuyeckud yH-T um. I'. 1. Hocosa. — Marauroropcek :
MI'TY um. I'. U1. Hocoa, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBIM.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXUMUYECKUE
MIPOIIECChl: METOMUECKas pa3paboTKa K CaMOCTOATENbHOM padoTe A 00ydarommxcs no
BCEM HaIPaBJICHHUSIM MOJI'OTOBKU U CIIEHUAIBHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mymmna; Marauroropckuii roc. rexunueckuii yu-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HENOCpeACTBEHHBI.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKNE IPOLECCHI: METOANYECKUE YKAa3aHUS K
nabopaTopHOil paboTe Mo AUCHUIUINHE «XUMHUSD» JUIsl 00yJaIOIIMXCs 110 BCEM HalpaBJIEHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna,



H.U. PonnonoBa; Marauroropckuii roc. rexunueckuid yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 13 ¢. — TekcT : HEmoCpeACTBEHHBI.
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9 MaTepuajbHO-TEXHHYECKOE o0ecnevyeHue JUCHUTLUIHHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecIieueHNEe AUCITUTUTMHBI BKITIOYAET:

1. YaeGHble ayIuTOpUU AJISl IPOBEACHHUS 3aHATHIA JIEKIIMOHHOTO THIIA.

OcHaueHue ayIuTOpuu: MyJIbTUMEIUUHBIE CPEICTBA XPAHEHHUS, IEPEIaUn U
npecTaBiIeHust HHpopMalu

2. Y4eOHble ayAUTOPUH IS [IPOBEICHUS J1a0OPATOPHBIX 3aHATUHN, TPYIIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJ'II)T&HI/I?I, TCKYLIETO KOHTPOJIA U HpOMe)I(YTOQHOﬁ arTrecranuu.
OcHnatenue: O60py0BaHue [Tl BBIIIOJIHEHUS J1a00paTOPHBIX pabOT, XUMHUYECKas IOCYAa,
PCAKTUBEI, HaFJ'IHI[HBIC MaTCpurabl: Ta6.]'H/IIH>I, CXEMBHI, ITIJIaKaTHhI.

3. [TomernieHus y1st CaMOCTOSATEIHLHOM pabOThI 00YJArOIITUXCSI.
OcHaienue ayautopun: [lepcoHanbHbie KOMIbIOTEpHI ¢ makeTom MS Office,
BBIXOIOM B IHTEpHET U ¢ I0CTYIOM B 3JICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeIbHYIO

Cpely YHUBEpCUTETA

4. ITomerieHus 7151 XpaHEHHUs ¥ TPOPHUIAKTHIECKOT0 00CTyKMBaHUs y4eOHOTO

000pyIOBaHUs.

OcHamienue ayauropuu: CTemnaxu, ceidbl s XpaHeHHs] yaeOHOTO 000py10BaHMSL.
WucTpyMeHTHI 17151 peMOoHTa J1a00paTOPHOTO 000PY10BaHMUS.




MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynutopHas caMocCTOsiTelNbHass paboTa O0O0y4aromMXCs MpeArnojaraeT MpOXOXACHHE
TECTUPOBAHUS 10 KaXJAOMY pa3Jeny AUCHUILIMHBL. TeCThl BKIIIOUAIOT TEOPETUUECKUE U IPAKTHUYECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXJAOMy BOIPOCY MpejiaraeTcsi YeThlpe BapUaHTa OTBETOB, Cpeau
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

KoHTpoJibHbIe BONPOCHI 1JIS1 32U THI JIA00PATOPHBIX PadoT
Tema «XuMuYecKass TePMOAMHAMMUKA)

IHepeemuKka XumuyecKux npoueccos
1. MoxeTr 1M mpolecc pacTBOPEHHs BEIIECTBA B BOJE COIMPOBOXKAATHCA POCTOM DHTAIBIUU
CUCTEMBI?
Mosxet nu ycnoBue AH<0 xapakrepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEN) paCTBOPEHUS BellecTBa?
Urto Ha3bIBacTCH TEIUIOTOM (SHTAIBITMEH) HEHTpaIU3aIuu?
Uto Ha3bIBaeTCs TEIUVIOTOM (FHTAJIBIINEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIuUs B 9K30TEPMUUYECKUX peaKLUsIX?
Kaxkoit 3Hak ©MeeT N3MEHEHHE SHTAIBIIUU YHAOTEPMUYECKON peakun?

Nogakown

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yyaeT XuMHU4ecKas KHHeTHKa?

JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U ITeTePOre€HHOM PEaKIU.

Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuun?

JlaiiTe onpeneneHne 3akoHa JAEMCTBHUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot xakux ¢akTopoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TEMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYCHUS?
[Toyemy noBbIIEHUE TEMIEPATYPBI YBETUUUBAET CKOPOCTh pEAKIUN?

LN~ WNE

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue €20 mouHoil KOHUeHmpayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPAXKEHUSI KOHLIEHTPALIUU PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIEHTPAIMIO pPAcTBOpPa, €CIH M3BECTHA HKBHBAJICHTHAS
KOHIIEHTpanus?
3. Kak paccuutarh Maccy pacTBOpa, €ciM HM3BECTHAa MaccoBas JOJIS PacTBOPEHHOIO BEILECTBA B
pacTBope U Macca BOJBI.
4. Yo Takoe 3KBUBAJICHT BelleCTBa?
5. Kak paccunTarh MOJIIPHYIO MacCy SKBUBAJICHTA BeIeCcTBa?
6. B kakux eguHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?
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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 paccunurars koHCTaHTY ruaponaun3a?
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.I1o KaKuM NMPUHLMIIAM MOKHO KJIaCCU(hULMPOBATh 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 yCTONYNBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenvbHo-60ccmanosumesbuble peaKkyuu
Kakue peakiiny Ha3pIBalOT OKUCINTEIbHO-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 BellecTBa MPOSBISIOT OKHCIUTENbHYI0O M BOCCTAHOBUTENIbHYIO (GYHKIUU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEaKIMH OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBIIAETCS €r0 CTENEHb OKUCIICHHUS?
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 CIIEAYIOIIMX BEIIECTBAX: XJOpu Oapusi, o, XJIopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiu OTHOCATCS K BHYTPUMOJIEKYISIPHOMY OKHCJICHHUIO - BOCCTAHOBJICHUIO?
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 cTaHmapTHBIX AJIEKTPOAHBIX TOTEHIManoB. CBOHCTBA METalIOB B COOTBETCTBHH C UX
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 pe3yIbTaThl ONBITOB [0 KOPPO3HH MPH KOHTAKTE JKeJie3a U [IMHKA, U KeJle3a U MEeTHOU
MIPOBOJIOKH B JUCTHIUTMPOBAHHON U «MOPCKOI» Bojie. ['1e mporiece nmporekaet ObICTpee U YeM BbI ATO
o0BsicHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cuUcmeMd O3HAYAeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl yMeHblaercs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwue u3 npuBeICHHBIX PEaKIUi SBISIOTCSA SHIOTCPMUUIECCKUMU?
a) 1/2 N+ 3/2H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TEMI0THI.
DHranbnus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmuu  NiO oy + C (pagurny = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOIO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temnepatype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/mMonb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
627°C u TemmepaTypy Haudaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIHS TPU Pa3I0KEHUN KapOOHaTa KabIHs?
a) YBeIMUMBaETCS B) HE YMEHbIIIaeTCs
0) yMeHbIIaeTCst T') HE 3HaI0
10. [lanHas peakuus:
2KC103 (TB) —2KCl1 (TB)+302 (r) AH<O
MO>KET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBlIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMu4ecKkasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a/1aHUs
ouenuBarorcda B 0,5 6aia; mectoe, ceAbLMOE, BOCBMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oanna.

Tect Ne 1

1. Pasnen XMMUU, U3YYAIOIIHI CKOPOCTH M MEXAHU3MbI XUMHUYCCKHX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKast TEpPMOIHHAMHKA
0) TEpPMOXUMHUS
B) XUMHYECKas KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCSI OJTHO U3 UCXOIHBIX BEIIECTB



0) M3MEHEHHE KOJIMYECTBA BEUIECTBA peareHTOB (MU MPOIYKTOB) PEAKIIMK B €IUHUILY BPEMEHH B
enuHHIle OOBEMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peaklnuu
B kakux enquHuUIaxX BbIpaXkaeTcs CKOPOCTh XUMHUUYECKOHN peakuun?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
Ot Kkakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHIA?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
CocTosiHre XMMHUYECKOTO paBHOBECHUSI OOPAaTUMBIX MPOLIECCOB KOJUYECTBEHHO XapaKTePU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
Kak 3anuceiBaercst BbIpakeHHE JIJIsl CKOPOCTU PeaKIuu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H,0]°
Kak 3anumercst BeIpaykeHHe 111 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
Kakoii oTpe3ok Ha quarpaMmme moka3bIBaeT 3Ha4eHUE TEIUIOBOTO I QeKTa peakuun?

a)l &

A
0) 2 2
B) 3

s

A

A

v

XOJ1 peaKIfu

UTo MOXKHO CKa3aTh O PEAKIMU, N300pa)KEHHON Ha AUarpamme K Borpocy 8?7
a) HK30TepMHUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
. PaBHOBecue peaknmu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMelIaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
. Jns peakunu C + 2 H 5 () = CH 4 (- Ip HEKOTOPOI TemmepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHas KOHIIEHTpalus BoAopoJa paBHa 1,2 Moib/1. BeruncnnuTe MCXOAHYIO KOHIIEHTPAIUIO
BOJIOpPOJIA.
a) 1,2
0) 3,5
B) 5,0



PacTBOpbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 0amr, BTOpoe, TpeThe,
4eTBEpPTOE, MATOE U IIECTOE 3aaHus - B 1,5 Oana; cepmMoe, BOCBMOE, JIEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K* + S04 = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
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. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 106aBHUTH COSHYIO KUCIIOTY
2) n06aBHUTH LIETOYD
3) pa3zbaBuUTBH pacTBOP BOMOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalblUsi U BOJIBI, CyMMa
KO3 PHUIUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 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)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJMYECTBa BeUIeCcTBa K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 251eKTpoarTaM OTHOCUTCH ...
1) ruApOKCUI aMMOHUS
2) TUIPOKCHU KaIUsI
3) xJIOpUa KaabIHs
4) MapraHioBas KUCIIOTa
9. U3BecTHO, 4TO BOJHBIE PAacCTBOPHl MHOTHX COJIEH MOTYT MMETh ILIEIOYHYIO WJIM KHCIYIO Cpendy.
IIpunynHOi 5TOTO ABIAETCA ...
1) snextponus cosuen
2) IUCIIPOTIOPIIMOHMPOBAHUE COJIEHt
3) ruapaTHpoBaHHUE COJICH
4) THaPOSHU3 COJeH
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CUCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBarOTCs B | Gaut; msAToe M 1IecToe 3aJaHus - B 3 Oana.



Tect Nel

1.  VYkaxwure pazMepbl YaCTHIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2) Oombme 100 HM
3) or 1 um g0 100 HM
2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIApHBIC MOJICKYIT
3. Iy Kakoro 3JEKTPOIUTA MOPOT KOATYJISIIUN KOJUIOU/IA C IOJIOKUTEIILHO 3apsKCHHOM YacTHIICH
JOJI’KEH OBITh HAUMEHBITUM?
1) xmopum Kanus
2) cynbbar Kanus
3) oprodochar kamus
4.  Munenna 30J1 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabuim3aropa?
1) xnopwun xene3a (111)
2) Boja
3) TrUAPOKCHI Kaus
5. Tlpu B3aumopeiictBuu 20 mi 0,001H nmrpara ceunma (II) ¢ 10 ma 0,02H cynsdara kamust
obpasyercs 30ib cynbdara ceunia (Il). K kakomy a1mekTpoay M0/KHBI IEpEeMEIaThCsl YaCTHIIBI
JUCTIEPCHO (pa3bl MpH eKTpoIn3e?
1) HaXOmATCS B COCTOSHMH JMHAMUYECKOTO PAaBHOBECHS
2) K KaTomy
3) k aHomy
6. B nBe koyiObl HAJIMTO 110 50 MIT 30151 TUAPOKCH A Kene3a. J{Jist TOro 4ToObl BRI3BATh KOATYJISIIIHIO
3011 TOTPeOOBANIOCH 0OABHUTH: B mepByto — 5,3 M 1 H pacTBopa xmopuaa kanus; B Apyryto — 18,7
wit 0,001H pactBopa docharta HaTpus. BerarcauTe mopor KoaryJisiiuy KaxI0ro JIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo teme «OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 6anna; mecroe — B 1 6ami; ceapmMoe U BOCbMOE — B 2
Oama, a IeBsSTOC — B 2,5 OasioB.

Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa UM MOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEIECHb OKHUCIICHUS
2) TPUHUMAET 3JICKTPOHBI
3) oTmaeT CBOM ICKTPOHBI
2. [Ipotiecc BOCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) wueiTpanbHbIe aTOMBI IPEBPAIIAIOTCS B MOJOKUTEIBHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi]] HOHA YMEHBIIIACTCS
3) oTpuIaTEIbHBIN 3aps1 HOHA YBETHUHUBACTCS
3. U3 nmpencraBineHHbIX HIDKE peaknuuii Kk OBP nucnponopinoHupoBaHus TPUHAIICKHUT ...
1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBUTEIISIM OTHOCSTCS ...
1) METaJITBI, BOJOPOJI, YTIEPOJT
2) AKTUBHbBIE HEMETAJLIBI



3) AJIEMEHTBI, HaXOISIIMECs B CPEeIHEN YaCcTH MepUOANYECKOI CUCTEMBI
5. CtemneHn OKUCIIEHUSI KUCIIOPO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .

1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar xanus B OBP, nporekaromux B KUCJION Cpejie, BOCCTAHABJIUBAETCSA JO ...
1) karnona Mn**
2) MaHraHaT-uoHa MnO42_
3) okcuaa mapranmna (II) MnO

7. B peakumu, mpotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPTarOTCsI CIACAYIONIUE STIEMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XpOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. CymMma ko3 dunmenron B peakirn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC U IATOE 3aJaHUs
olleHUBaIOTCs B 1 0ait; TpeThe M YeTBepToe 3aaanus— B 1,5 Oania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTponHBIH NOTEHIMAT ONPEAEISAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) BonbumMana
4) Appenuyca
2. Paccuuraiite DJIC ramsBanudeckoro snementa MgIMgSO,||CuSO,Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxwue mpoayKkTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIH3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuCIoTa
4) KHCIOpOJ
4. VxkaxuTte CyMMy KOI(Q(QHUIIMEHTOB B ypaBHEHHUH dIEKTpoIK3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TpHBENCHHBIX  OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX  PEAKIHWHA  MPOTEKaeT
CaMOMPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+ Cu —...
6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DSJIEKTPONU3e Cyib(ara IMHKA, KOTOPBINA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A



1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107°

7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IIPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakluH,

NPOTEKAIOIICH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomapbl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6

2) 5

3) 4

4) 8

BHeaynuTopHas camocrosiTenbHas padoTa 00y4aroluXcs OCYIIECTBISICTCS B BHIC M3Y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY paslielly ¢ MpopaboTKoW Marepuaina; 0pOpPMIICHHS OTYETOB IO
nabopaTOpHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapI/IaHTI)I TeMaTHYeCKHUX JOMAIIHUX 3aJaHUi 11 BHeayHHTopHOﬁ CaMOCTOSITEIbHOM paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomarHem 3amaHuu 1Mo TeMe « XuMUYecKas TePMOJUHAMIKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Gay.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHUE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLUU IIPU CTaHIAPTHBIX YCIOBUAX U pu  Temmneparype T = 927 °c,
€CITH TETIOBOM A(PPEKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKaXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAWJEHHOTO W3MEHEHHs SHTPOIHUH.
PaccuunraiiTe TemiepaTypy Hadana peakLyH.

3amaga Ne2

Berancaure temosoit  sddekr peakunu: CaCs  + 2 HoO(y = Ca(OH): () + C2H (), mone3ysce
CTaHJApTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TEMIoBON A3PHEKT peaKiuu:
Hyy + COz )= CO () + H2 Ory. TepmoxuMuuecKkue ypaBHEHHS:

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

0)2CO« + 0y =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamaem 3amaHuu mo Teme «XMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amaua Nel

Peaxius nporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpaluu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 U3MEHUTCS
CKOPOCTh TpsMOi peakmnuu, kormaa mpopearupyetr 30% CO? Bo ckOIbKO pa3 M3MEHSATCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIU YBEINUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amaya No2



[Ipu Temneparype 40 °Cc HEKOTOPOE KOJMYECTBO BEILECTBA BCTyNAeT B peakiuio 3a 20MUH.
PaccuuTaiitTe Bpemsi, Mpu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecim TeMITepaTypHbIH KO3(PPUIIUEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIbKO pa3 U3BMEHUTCS
IIPU 3TOM CKOPOCTh peaKIuu’?

3agaya Ne3

Haiinute HayanbHbIe KOHIIEHTPALIUUA UCXOIHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEaKIIMH:

Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEArMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3agaya Ned

Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj 7y HayanbHblE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 mons/n. Onpeaenute KOHIICHTPAIIUU BCEX BEIIECTB B MOMCHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua NeS

Bripasute yepe3 KOHIIEHTpaIlMK PeareHTOB KOHCTAHTHl PABHOBECHS CIICAYIOIINX PEAKIIUMN:

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

YKaxuTe HaNpPaBJICHHE CMEIICHUS XUMHUYECKOTO PAaBHOBECHS ATUX PEAKIUI: a) MPU TMOHMKCHHUH
TEMIIEpaTyphbl, €CIIM JaBJIEHWE TOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUs, €CIU TeMmIeparypa
MMOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W TisATas 3aaadu
ornieHuBaeTcs B 1 6amt; yerBepras u mectas — B 0,5 6aiia.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydenus 3M pactBopa xjopuaa
osiosa (Il) ¢ mmotHoCcTRIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJIEHTA; B) MOJISIIBHOCTD; T) THTP; 1) MOJIBHYIO JIOJIIO BEII[ECTBA B PacTBODE.

3amaua Ne2

3aKOHYUTE MOJEKYJIspHble U HANHUIIWTE COKpAaIeHHbIE HMOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

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

3amaya Ne4

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakwue u3 ciaenyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
WOHHBIE U MOJICKYJISIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYHOIMUX coneill. Kakoe 3nauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaga Ne6



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

Jlomainee 3aganue No 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

B nomamnem 3agannu o teme « OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE IPOLIECCHI: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; TpeThs — B 1 Oa.

3amaga Nel
[TonGepure KOADGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

PaccunraiiTe SJIEKTPOABIDKYIIYIO CHIIy M ONPEICIUTE HAMpaBICHHE CaMOIPOU3BOIHHOIO
MPOTEKAaHUs  TMEPBOM  peakmud  TpH  CTAaHAAPTHBIX  YCIOBUSAX,  HCIOJB3YS  3HAYCHHS
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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pas) —

3amaya Ne3

Hanbl nBe okucnutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabnuield CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIUANIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOM peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI PEaKIIUU.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

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

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOPA3yIOIIeH peakiuu, MpOTEKarolledl Mpu paboTe raJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA aHOJa PABHBIM CTAaHIAPTHOMY 3HAYEHHIO, PACCUMTAMTE KOHIICHTPAIUIO
KaTHOHOB METaJl1a B KaTOJAHOM pacTBope, pu KoTopoit IJ[C raibBaHHYECKOTO JIEMEHTa YMEHBIITHTCS
Ha 0,02B.

3amaya No2

[IpuBemuTe CXEMBI 3JEKTPOAHBIX IPOIECCOB MW  MOJIEKYISIPHBIE YpaBHEHHS PpEaKIni,
MPOTEKAIOIINX TPH JJIEKTPOXUMHYECKOH Kopposuu rajgpBanonapel  Co/Ni: a) B kucioi cpene; 6) Bo
BJI&YKHOM BO3JIyXE.

Omnpenenute yObUTb MacChl aHOAA TMPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €CJIM CKOPOCTH
kopposuu cocrasmia 0,01 /4.

3amaga Ne3
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CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HMHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHUE PEAKLIUH, IPOUCXOASILEN IIPU AIEKTPOIIN3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaToje IMPH SJICKTPOJIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIIICHHS BBIX0J1a METAJIJIA IT0 CPABHEHHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKas TEPMOAUHAMUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: ITOHSATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudyeckne napameTpsl U (QyHKIIUH COCTOSTHUS CUCTEMBI.

Bryrtpennsis sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBIUS KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTaNIbIN 00pa30BaHMs BELIECTBA.
TemnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTOpbl, BIMAIONME HA TEIJIOBOM
XUMHUYECKON PEaKLMH.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponHs KaK (PyHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aK0H TEpMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenue camorpon3BOJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJ’[bHI)Ie BOITIPOCHI IO TEME «XuMHYeCKasi KHHETHKAY

XuMHUecKasi KHHETHKaA. CKOpOCTI) XHUMHYCCKOH pC€aKkuuu U METOJbI €€ PCTYJIUPOBAHUA.

s dekt

Bnusuaue KOHIOCHTpAallWKu Ha CKOPOCTb XHMHYCSCKOM pC€aKnun (SaKOH I[CﬁCTByTOH.IHX MaCC).

Bnusiaue Temmeparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.
Kpusas Maxkcsenna — bonbiimana. DHepreTuueckuii 0apnsep.
Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.
I'OMOreHHBIN U FeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBIE PEAKLIUH.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

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

®da30BbIE PABHOBECHS.

@dazoBble AMArpaMMBbl 1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoJubHbie Bonnpocsl 1o TeMe «PacTBopbi»

ITonsiTne pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PaCTBOpLI. CnocoObl BBIPAKCHUA KOHLCHTpAllUU PaCTBOPOB (MaCCOBaSI A0JI1, MOJigpHas

KOHIEHTpaLusl, MOJISIpHAsl KOHLEHTpaLKs SKBUBaJIEHTa, MOJIbHAS JIOJIS, TUTP).
KosnuratuBHble cBoicTBa pacTBOPOB. M ieasibHBIN pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u Il (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).
Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.
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Kuci1oTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMHM AppeHuyca. OCHOBHBIE MOHATHUS U IOJIOXKEHUS TEOPUU
AppeHnnyca.

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

Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Jucconumanus ciadbix 31eKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIMTaMU (Ha MpUMeEpe peakiiuii oOpazoBaHus caaboro
JIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boibl. BonOpOIHBIN U THAPOKCUIIBHBIN OKa3aTeNu.

I'mpponus coneit. TUIbI rUAPOIN3a COJICH.

KonuyecTBeHHbIE XapaKTEPUCTUKH MIPOLECCa THIPOJIN3a.

@®akTOphbl, BAUSAIOLIUE HA IPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMbBI»

I'eTreporennsie cmecu. JlucrnepcHbie CUCTEMBI.
Jucnepcuocts. Knaccudukanuu AUCIIEPCHBIX CUCTEM.
Kommonnueie pactBopsl. JInodunsHbIe U TMOPOOHBIC KOJUTOUIEIL.
CrniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.

CtpoeHure KOITOUIHBIX YaCTHLl.

[IpaBuno @asiuca — [leckona.

Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpPHI.
Koarymsiuust nuo@miibHbIX U JTHOGOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.

Koarynsauus KoJIouaHbIX paCTBOPOB 3JIEKTPOIUTAMMU.
[IpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
Onrtuueckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DIIEKTPUUECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHBIE IOHATHUS TEOPUU OKUCITUTENBHO-BOCCTAHOBUTENIbHBIX PEAKIIHI.
OKHCINTEILHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BCUICCTB.

BaxxHeiinre OKUCIUTENN U BOCCTAHOBUTEIIH.

THUIBI OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TPUMEpHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHHe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME ((3JIeKTp0Xl/IMI/I‘{eCKI/[e CUCTEMBD>

DneKTpoXxuMudeckue cucteMbl. Kimaccudukarus 3IeKTPOXUMHAYECKHIX TTPOIIECCOB.
DIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE Pa3/iena «MEeTaul — pacTBOPY.
IManpBarmveckwmii amemenT Jlanuamsa — Skoowu.

DNEKTPOABUKYILAsA CUJIA TAIIbBAHUYECKOTO JIEMEHTA.

N3MepeHne »IEKTPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX IMOTEHIIMAIOB.
CBoiicTBa METAIJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKEHUI.

VYpasuenue HepHcra.

DJIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.
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OO0benuHeHHBIH 3akoH Papanes. Beixom mo Toky.

Koppo3zus meramios. Knaccudukanus KOppo3nOHHBIX IPOLIECCOB.
Xumuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCICHHE METallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHUCJIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.
CKOpOCTh KOPPO3HUHU.

3amuTa METauIoB OT KOPPO3HUHU.

3anIUTHBIC TOKPBITHUA.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.
XHUMHUYECKHE UCTOYHUKH TOKa. ['allbBaHMYSCKUI1 DJIEMEHT.
XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XHUMHUYECKHE UCTOYHUKH TOKA. TOIJINBHBIC AJICMEHTHI.



INPUJIOXKXEHHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOMH aTTeCcTAlluU
HpOMe)KYTO‘IHaH arrecragus HUMeeT I CJIIbO ONpCACIINTDb CTCIICHb JOCTUKCHUA
3aIIaHUPOBAHHBIX PE3YIHTATOB O0YUEHUS IO JUCIUILIMHE 33 OMPEeNICHHBIN Mepro]] 00ydeHUsI.

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



Kon
WHIUKATOpAa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CrocobeH mpUMEHSATh €CTECTBEHHOHAay4YHbIE M OOIIEHMH)KEHEpHBbIC 3HAHUS, METOJbl MAaTeMaTHUECKOTO0 aHalIW3a W MOJCIMPOBAHHS B

po(hecCHOHATTLHOM e TEIbHOCTH

OIIK-1.1:

Pemraer CTaHJapTHBIE
npodeccnoHabHBIE  3ala4dl  C
MPUMEHCHHEM  OOIIEMHKEHEPHBIX
3HaHUI

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TEpPMOIMHAMUKH.
2 OHepreTuka XMMHUYECKHUX IPOLIECCOB.
3 OHTaIbIN. 3aK0H ['ecca U CiIeaCTBUA U3 HETO.
4 Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.
5 Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.
6. Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.
1. CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'odda.
9. DHeprusi akTUBaIuu. AKTUBUPOBAHHBIA KOMILJIEKC. Y paBHEHUE AppeHHnyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOTr€HHBIH KaTallu3.

11. KaranmsaTopbl 1 KaTaauTUYECKUE CUCTEMBIL. ['€TepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmenienne xumudeckoro paHosecus. [Tpunnun Jle [llarense.

14.  PactBOpbl. CIOCOOBI BBRIpRXKEHUSI KOHLIEHTPALIMH PACTBOPOB.

15. PactBopb! 3nekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON TuccCoraluu. 3aKoH
pa36asnenust OcTBanbAaA.

16. Jucconumanus KucioT, OCHOBaHUM, cosieli. AM(QOTEpHbIE 3JIEKTPOIUTHI.

17.  PactBopumocTb. IIponsBeneHue pacTBOPUMOCTH. YcCIOBHE OOpa30BaHHUS U PACTBOPEHMS
OCaJKOB.

18.  Muccoumarus Boasl. loHHOE nmpousBeneHue Bojasl. pH.

19. IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

20.  Jucnepcuble cuctembl. Knaccudukanus. Jinodunbabie n 1modoOHbIE KOIIOUIBI.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCIUTETHHO-BOCCTAHOBUTEILHBIC CBOIiCTBa BEIIECTB. Knaccudukanus

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
24, DIEKTPOXUMHUYECKHE CUCTEMBI. 3aKOHbI Dapanes. DIeKTPOIHBIN MOTEHIIAAT.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU AIEKTPOIN3€e pacTBopoB. [IprumeHnenne
NEKTPOJIN3A.

Kopposus. Buasl koppo3uu. CriocoObl 3alUThl METAJUIOB OT KOPPO3HUH.

OIIK-1.2:

[Ipumenser METO/IBI

MOACIIMPOBAHUA u

MaTeMaTU4ecKoro aHajam3a Ul
pelIeHHsI 3a7a4
poecCHOHATLHOM IeATEIIBHOCTH

A
B

Ilpumepnvie npakmuyeckue 3a0anus

1. OmpenenuTh ¢ KakKUMHU U3 yKa3aHHBIX HMJKE BELIECTB MOXET B3aUMOJCHCTBOBaTh PacTBOP
TUAPOKCHIA Kalusi: UOAoBoJOpoaHast kuciora, xjuopua meau (Il), oxcun yrinepona (1V), oxcun
ceuHua (Il), ruapoxkcun amoMHHUSA, THAPOKCUA aMMOHHUA. COCTaBbTE€ YpaBHEHHsSI BO3MOXKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIpHOU (popmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIIEHHMsI okcuja xeneza FesOs yriepogom mpu
CTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3FE(K) +4COp

3. TemmnieparypHblit K03 HUIUEHT peakiuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh PEeaKIHH: a) IPU
noBeieHNH Temneparypsl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe304uq) + Hypy = 3FeO + HoO(r3anumure BoipaskeHnEe KOHCTAHTbBI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUS! KOHIICHTPALUU MPOJIYKTOB
peaKIuH.

5. Ilpyn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oeniblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsT B KOHLEHTPUPOBAaHHOM CEPHOM KHCIOTE€ M CIUIABJIAETCA CO WIeNoudblo. YTo
IpesicTaBiIsieT cobol 310 coequHenne? Hamummre ypaBHEeHUS BCEX YKa3aHHBIX peaKIuil.

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

7. Kakue BemectBa M B KakOM KOJMYECTBE BBIAECIATCA INpH npoxoxiaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CocrtaBeTe cxeMy 3JEKTpoJid3a 3TOTO
pacTBopa.

8. AmoMuHUHN cKienad ¢ Meapto. Kakoil u3 MeTaioB OyneT KOppoAUpOBaTh B Cpele CEPHOM
KHCJIOTHI ¥ aTMoc(epe BiaakHOTro Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUYECKONH KOPPO3UH.

9. IlpoBecTn aHaIM3 BIMSHUS KOHIIEHTPAIIMY Ha CKOPOCTh XMMUYECKON peaKIiu
Na,S;03 + HSO4 = S + SO, + NapSO4 + H;O mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKy MOJyYEHHBIX TaHHBIX C UCIIOJIB30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH.
Pe3ynbpTaThl ONTOB NPEACTaBUTH B BUJIE TaOIUIIHI 1.
Tabmmma 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
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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 O0YUAIONTUMUCS 3HAHUM, U MPAKTUYCCKUE
3aJIaHUsl, BBISBIISIONINE CTEIIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIaJICHHA, IPOBOIUTCS B (hopme
IK3aMEeHa.

DK3aMeH 10 JIaHHOW JHUCIUIUIMHE TPOBOJUTCS B YCTHOM (OpMe MO 3K3aMEHAIMOHHBIM
OwmsietaM, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUYECKUX BOIMPOCAa U OJHO MPAKTHUECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OICHKY «OTJIHYHO» (5 0ayUI0B) — 00yUaIONIHIACs JEMOHCTPUPYET BHICOKUH YPOBEHB
c()OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHMUYECKOe U TIy0OKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHSACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OINEpUPYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIET UX B CUTYaIUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomio» (4 0amna) — o0y4aromuiicss AEMOHCTPUPYET CPEIHUN YpOBEHb
c(OpPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPY aHAJTUTUYCCKUX OTePAIIHsX, TEPEHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OULEHKY «YyJAOBJIETBOPUTENbHO» (3 Oamna) — oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPONPHUATHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBJIICTCS OTCYTCTBHE OTACIBHBIX 3HAHWN, YMCHHMW, HABBIKOB,
OOyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWM 3HAHHWSAMH U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OICHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamia) — oOydaromuics AEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKoro MaTrepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/OBJIeTBOPUTENbHO» (1 Oamt) — oOyuaronuiicss He MOKET MOKa3aTh
3HaHHWS HAa YpPOBHE BOCIPOW3BEACHHS W OOBACHEHUS WH(POpPMAIMU, HE MOXKET ITOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



