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JIner akTyanu3anuu padoyei 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. Mensuuk

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

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

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

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

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

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

PaGouas mporpamma nepecmoTpeHa, oocyxiena u ogodpena st peanuszanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu OCBOGHMSI TUCIUIUIMHBI «XUMUS» SBIIEeTCA (POpPMUPOBaHHE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEIHHONU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHUSI XUMUYECKUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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

JUia n3yyeHus JUCUUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3y4EHHs JUCIUIUIMH/TIPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

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

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

YK-1 CniocobeH ocyliecTBIATh MOUCK, KPUTUYECKUI aHaTN3 U CUHTE3 UH()OPMAIIUH,
MIPUMEHSITh CUCTEMHBIN TOJIXOJ IJIsl pEeIICHHsI TOCTABJICHHBIX 33724

YK-1.1 AHanu3upyer 3a1auy, BbleNss ee 0a30BbIe COCTAaBIISIIOIINE,
paccMmaTpuBaeT U MpejiaracT BO3MOKHbIE BAPUAHThI pEIICHUS
MMOCTaBICHHOMN 3aJa4du, OllCHUBAasA UX JOCTOMHCTBA U HEAOCTAaTKN

YK-1.2 Omnpenensier, THTEPIPETUPYET U PAHKHUPYET HHPOpMAIUIO, TpeOyeMyto
JUIS PEeLIeHUs] IOCTaBIEHHON 3a7jaui; OCYIIECTBIsSIET NOUCK HH(pOpMaIuu
10 PA3JIMYHBIM THUIAM 3aIIPOCOB

YK-1.3 [Tpu 06paboTke nHOpMaLIUK OTINYAET (PAKTHI OT MHEHHH,
MHTEPIIPETALNN, OLIEHOK, (POPMUPYET COOCTBEHHBIE MHEHUSI U
CYXKJCHMsI, apTYMEHTHPYET CBOU BBIBOJIbI U TOUKY 3PEHHUS




4. CTpyKTYpa, 00bEM H COJEepIKaAHNE TUCHUILIMHBI (MOIYJIs1)

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

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:

— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 97,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

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

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI 2 [~ . | xommerenuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1. xumus
- oopmiIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
OMAIITHEeTO nabopaTopHOH
1.1 Xumuueckas A parop VK-1.1, VK-
14 3amanus Ne 1; pabotsr. JlomarrHee
TepMOJUHAMUKA 1.2, YK-1.3
- 3amadue Ne 1.
CaMOCTOSITEIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHO u
HAay4YHOU
JITEPATYPHI.
- oopmieHHE
oTYeTa 1o
nmabopaTtopHoOit
pabore;
1 - perieHne 3amura
JIOMAIIIHETO naboparopHoi
YK-1.1, VK-
1.2 Xumnueckasi KHHETHKA 2 14 3amanus Ne 2; pabotsl. [lomanHee
1.2, YK-1.3
- 3amanue Ne 2.
CaMOCTOSITENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JIUTEPATYPHI.
- ohopmieHme
oTYeTa 1o
N 3amura
nmabopaTtopHoOit HA60DATODHOI
paboTe; parop VK-1.1, VK-
1.3 PactBOpHI 2 18 pabotsl. JlomariHee
- peleHue 1.2, VK-1.3
3aganue Ne 3.
JIOMAIIIHETO
TectupoBanue.
3aganus Ne 3;




CaMOCTOSTENNBHOE
U3yUCHHUE
y4eOHOH H
HayJHOU
JIUTEPATypPHI.

1.4 JTucriepcHble CUCTEMBI

14,65

- oopmieHHE
oT4eTa o
1ab0paToOpHOi
pabore;
CaMOCTOSATENbHOE
U3ydeHHUE
yueOHOW U
Hay4YHOU
JIUTEPATYPHIL.

3ammra
nabopatopHoOn

paboTHI.
TectupoBanwue.

VK-1.1, VK-
1.2, VK-1.3

1.5 OkucnurensHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

19

- oopmieHHE
oT4eTa 1o
nabopaTtopHoOH
paborte;

- perieHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETbEHOE
n3yJdeHne
y4eOHOH
HaY4YHOU
JTUTEPATYPHI.

3amura
nabopaTtopHOH
pabotsl. JlomamiHee
3aganue Ne 4.
TectupoBanue.

VK-1.1, VK-
1.2, YK-1.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

18,05

- oopmiIeHHE
oTyera 1o
naboparopHon
paborte;

- perieHne
JIOMAITHETO
3agaHus Ne 5;
CaMOCTOSITEIIbHOE
H3y4eHHE
y4eOHOH
HAay4YHOU
JIUTEPATYPHI.

3ammra
nmabopaTopHOi
pabotsl. [lomamHee
3aganue Ne 5.
Tectuposanue.

YK-1.1, VK-
1.2, YK-1.3

Wroro no pazneny

97,7

Wroro 3a cemectp

97,7

3a4€T

HToro no nuCHUMIIIMHE

97,7

3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

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

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

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

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

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM JeTeNbHOCTH: BBIMOJIHEHHE JJOMAIIHUX 33aJJaHUH, 3aBepLICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHHE CTENIEHH MPaBUIBHOCTH, 00beMa, IITyOMHbI 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 koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



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

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecieyeHre JUCHMIITTHHBI

a) OcHoBHAas JMTEpPaTypa:

1. 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 : aneKkTpoHHbId. - CBeleHus A0CTynHbI Takke 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:. 9KpaHa. -
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 : 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-¢ u3s., 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) MeToauuyecKue yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMuMHUYECKUX ITPOLIECCOB: METOANYECKNE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AUCHUIUIMHE «XUMHUS» IS 00yJaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEHUAILHOCTEHN THEBHOM Gopmbl 00ydenus / O.A. MumypuHa,
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
CaMOCTOSITENILHOM pabOTHI MO TUCHUIUIMHE «XUMHUS Il 00yUaoIUXCsl BCEX HalpaBlIeHUI
MMOATOTOBKH U clienuaiibHOCTel Beex dhopm obyuenus / JI.I'. Konsima; MarauToropckuit 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 yka3aHus K JJabopaTOpHbIM paboTaM MO IUCHUTUTHHE «XUMHUS AJIs
oOyuaroluxcsi BCeX HalpaBJIeHHUH MOATOTOBKH U CHEIHMAILHOCTEH Bcex popM o0yueHus /
JL.I'. Konsiga, E.B. Tapacrok; Marautoropckuii roc. rexunueckuii yu-T uM. I'. . HocoBa. —
Maruutoropck : MI'TY um. I'. W. Hocosa, 2023. —8 c. — TekcT : HermocpeCTBEHHbIH.

4. Ponuonosa, H.1. Xumunyeckas KuHeTUKa. XUMHUECKOE PaBHOBECHUE:
METOJIMYECKUE YKA3aHUs ISl CAMOCTOATEIHHON PabOThI O JUCIUILTUHE «XUMUSD JUIS
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
JTUCIUIUTUHE «XUMUSD» 17151 00y4aronuxcs BCeX HaNpaBiIeHUH 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 obyudenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Muiypusa;
Marunuroropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 26 c. — TekcT : HENOCPEACTBEHHBIM.

7. Konspa, JL.I'. KoyutonHble pacTBOPBI: METOIMYECKHE YKa3aHUS K J1a00paTOpHOi
paboTe 1o AMCHUIUINHE «XUMHUSD» U1 00y4JaroIMXCsl 10 BCEM HaIlpaBJIEHUSIM MTOATOTOBKU 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. Konana, JI.I'. OkncanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHN: METOANUECKNE
yKa3aHUs K JJabopaTopHOU paboTe Mo MUCIHUIUINHE «XUMUS I 00yUJaoINUXCs BCEX
HarpaBJIeHU TTOATOTOBKY U CriennaabHOCTel Becex ¢opm oOyuenus / JI.I'. Konsaa, E.B.
Tapacrok; Marauroropckuii roc. 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 pa3paboTKa K CaMOCTOSTEIIbHON paboTe 1t 00y4Jaromuxcs 1Mo
BCEM HAIPAaBIICHUSIM TIOJITOTOBKH U CHEIUATBHOCTSIM BceX GopMm obyuenus / JI.I'. Komnsiza,
E.B. Tapactok, 3.P. Mymuna; Marauroropckuii roc. rexunyeckuit yu-T um. I'. M. Hocosa.
— Marnautoropcek : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumrypuna, O.A. DIeKTpOXUMHUYECKHE IPOLECCHl: METOUUYECKUE YKa3aHUs K
nmabopaTopHON paboTe MO TUCHUILTHHE «XUMUSH I 00YUJarONUXCs TI0 BCEM



HaIpaBJICHUSM MTOATOTOBKH U CIIEUATLHOCTSIM Beex ¢hopm oOyuenus / O.A. MunrypuHa,
H.U. PonnonoBa; Marauroropckuii roc. rexunueckui yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2023. — 13 ¢. — TekcT : HenmocpeACTBEHHBII

r) [Iporpammuoe o6ecnieuenne u UHTepHeT-pecypcebl:

IIporpammHoe oGecnieueHue

HaunmenoBanue N
10 Ne norosopa Cpoxk neicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
FAR Manager cB000IHO pactipocTpansemoe [10 OeccpouHO
7Zip cB00OHO pacnpocTpansemoe [10 6eccpodHo
bpaysep Yandex |cBoGoanHo pacnpocrtpansiemoe [10 0eccpovHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

HasBanue kypca Cchuika
DjekTpoHHas 0a3a NepruoIuUecKuX u3nanuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

HanuonansHas nHGOpMamoOHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nuaeke HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE

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

HpOMBIIHJ'I@HHOfI COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers
/catalogues/
DsekTpoHHbIe pecypcsl oubimorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYECKOe olecredeHne JUCHUNIMHBI (MOIYJIs1)

Poccuiickas 'ocynapctBennas 6ubnuoreka. Karanorn

MatepuraabHO-TEXHUYECKOE 00ecTIeyeHNe TUCIUIUINHBI BKIIOYAEeT:

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS 3aHATUH JIEKLIMOHHOTO Tuna. OCHaleHHe:
MynbTUMeAUHHBIE CPEACTBAa XPAaHEHNUs, Iepelaun U MpeICTaBIeHUs HH(OPMAIIHH.

VY4eOHble ayIUTOPHH VIS IPOBEIEHUS Ta0OpaTOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALUH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOUYHON aTTeCTalllu.
OcHnamienue: O6opyioBaHME AJIS BBIIOTHEHUS 1aOOpaTOPHBIX paboT, XUMUYECKas IOCy/1a,
peakTuBbl, Harnsanele MaTepuaibl: TaOIHMIIbI, CXEMBbI, TUIAKATHI.

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

[TomerieHus st XpaHeHUs! U TPOPUIAKTHIECKOT0 00CTy)KMBaHUs y4eOHOTO
obopynoBanus. OcHaienue: Cremiaxu, cedsl U1 XpaHeHUs yueOHOTro 000py10BaHMS.
WucTpyMeHTHI 17151 peMOoHTa J1a00paTOPHOTO 000PY10BaHMUS.

INPHUJIO)KEHHE 1

6. YueOHO-MeTo1nYecKoe 0OecriedeHre caMOCTOATENbHON paboThl 00yUYatoIXCs

CamocrodarenbHass paboTa oOydaroUIMXCs MOApa3AenseTcs Ha ayAUTOpPHYIO, KOTopas
MPOUCXOIUT KaKk BO BpeMsl JaOOpaTOPHBIX 3aHATHH, TaK W Ha IUIAHOBBIX KOHCYJIbTAIlUSAX, U Ha



BHEAYIUTOPHYIO, MPOMCXOMSIIYI0 BO BpPEMS IOJATOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHUS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsTENbHAas paboTa OOYYarOIIMXCSA MPEAINoJiaracT  MPOXOXKICHUE
TECTUPOBAHUS 110 KaXJAOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusA, OTBEThl HAa KOTOpbIE TPEOYIOT TJyOOKOTrO IOHMMAaHHUS HW3YYEHHOrO MaTepuaia. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIMPOCY MpeaaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHUS TOJYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MakcuMaibHOE
KOJIMYECTBO OAIJIOB B K&K 101 Teme Kypca — 10.

KOHTpOJ’IbHLIe BOIIPOCHI IJIA 3alIIUTBI J'IaﬁOpaTOPHLIX paﬁoT
Tema «XuMHu4eckas TEPMOAUHAMHUKA)

IHepeemuKka XumuuecKux npoueccos
1. Moxer 1M mpoluecc pacTBOPEHMsI BEIIECTBA B BOJE COIMNPOBOXAATHCA POCTOM SHTAIBIIHUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapaktepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAIBIIMEN) paCTBOPEHUS BelllecTBa?
UTto Ha3bIBacTCH TEIUIOTOM (SHTAIBIIMEH) HEHTpaIU3aIun?
Uto Ha3bIBaeTCs TEIUIOTOM (FHTANIBIIMEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIuUsA B 3K30TEPMUUECKUX pEaKLUIX?
Kaxkoit 3HaK ©MeeT N3MEHEHHE SHTAIBIINU SHIO0TEPMUYECKON peakuun?

Nogakown

Tema «XuMnueckass KHHETHKA»

Cropocmb xumuueckux peaxkuyuil
Uro u3yuyaeT XuMHu4ecKkasi KuHeTHKa?
JlaiiTe ornpeneneHue CKOPOCTH TOMOT€HHOM U TeTepOreHHON peakilui.
Ot Kakux (aKTOPOB 3aBUCHT CKOPOCTh XUMUYECKOHN peaKimm?
JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.
UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTH?
Ot kakux (akTOpOB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuio Bant-I'odda.
Uro Ha3bIBalOT TEMIepaTypHbIM KodpunmenToM? Kakue oH MOKET UMETh 3HauUeHus?
IloueMy NoOBBILIEHNE TEMIIEPATYPBI YBEINUUBAET CKOPOCTH PEAKLIUN?

N~ WN R

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa cONAHOU KUCIOMbL U YCMAHOBIEHUE €20 MOYHOU KOHWEeHMPayuu
1. Ilepeunciure OCHOBHBIE CIIOCOOBI BHIPAKEHHS KOHIIEHTPAIIMH PacTBOPOB.
2. Kak paccunTtath MOJSPHYIO KOHIIEHTPAlMIO pPAacTBOpPa, €CIM M3BECTHA HKBHBAJICHTHAS
KOHLEHTpauus?
3. Kak paccuurtaTe mMaccy pacTBOpa, €CIM HW3BECTHA MAaccoBasl JIOJii PacTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJIBI.
4. Yro Takoe HKBHBAJICHT BellecTBa?
5. Kak paccuntath MOJISIPHYIO MacCy SKBUBAJICHTA BelecTBa?
6. B kakux equHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?
dnexmponumuyeckan ouccoyuayus
Kaxkue BenrecTBa Ha3bIBalOTCS SJIEKTPOIUTAMU?
UTo Takoe IIEKTPOIUTHYECKAS TUCCOIHAITNS?
UTO Ha3BIBAIOT CTENEHBIO TUCCOLUALIUN IEKTPOIUTA?
Kaxkue 31eKTpoauThl OTHOCATCS K CHIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMEeHa MPOTEKArT HeoOpaTuMo?

agrwnE



NogakowhpE

BoOoo~NoOR~WNE

NogakrownE

10.

11.

12.

13.
14.
15.
16.
17.

0.

Kakmne BCIIECCTBA B MOHHBIX YPaBHCHHAX 3aIlIMCBIBAIOT B HOHHOM BI/IILG?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHpb ruaposunsa’?
Kaxk paccuurarb KOHCTaHTY ruapon3a’?
Kaxkue hakTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THA-POIM3a COJIn?
[Ipu KaKuX YCIOBHUSIX MOYKHO YCUIIUTh THAPOIH3 COJIN?

Tema «/ucnepcHbIe CHCTEMbD

Konnouonwvie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.I1o kakuM MpUHLMIIAM MOKHO KJIaCCU(UIUPOBATh JUCIIEPCHBIE CUCTEMBI?
Yro sBIsIETCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOI'O COCTOSIHUS BEIlecTBa?
KaxoBa npupoza noBepxHOCTHON 3HEPTUH?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCHIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHUBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocToUT CyIIHOCTh arperaTuBHON yCTOMYNBOCTH?
YeM 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTh?
Kakoii mpouiecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cniocoObl Koarysisiiuu 30J1eH.

Tema «OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIE npoueccosn

OKucaumenvHo-60ccmanogumenbHble peaKyuu
Kakue peakuiyuy Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBatOT OKUCIUTEIEM U BOCCTAHOBUTENIEM?
Ha3osute BeniecTBa, M3BECTHBIE KAK CUIIBHBIE OKUCIUTEIH.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIN.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BellecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BelecTBa HpPOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkumio? IlpuBenure
IIPUMEPBI.
B kakux cioyyasx BellecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAaHOBUTENIbHYIO (YHKIUH?
[IpuBenuTe NpUMEPBI.
SBnsieTcs 1M BEIIECTBO, OTAAIOLIEE CBOM €-, B HEKOTOPOM pEaKIuW OKHUCIUTEIEM WU
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS  WIIU
YMEHBIIIAETCS €r0 CTENEHb OKUCIIEHUS?
SIBnsercs 1M BEIIECTBO, IPUHUMAIONIEE €-, B HEKOTOPOM pEaKUUM OKUCIUTEIEM WIH
BoccTaHOBUTENEM?  OKHUCISETCS OHO WM  BOCCTAHABIMBAETCS?  YBEIWUYUBACTCA WIH
YMEHBILIAETCS €T0 CTENEHb OKUCIECHUS?
VYKakuTe CcTeleHb OKUCIIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJOpuA Oapus, o, XJopHas
KHUCJIOTA, [IUaHU-UOH, TUIPOKCU]l MarHus, TeJIIypoBas KUCIIOTa.
YT0 TaKoe OKUCIUTEILHO-BOCCTAHOBUTEILHBIN ITOTEHITHAII?
Kaxkue peakuiny OTHOCATCS K peaklUsIM JUCIIPONIOPLUOHUPOBAHUS?
Kakue peakiiuy 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJICHUIO?
Kakue peakuiny 0THOCATCS K MEKMOJIEKYIISIPHOMY OKHCJIEHHIO - BOCCTAHOBIIEHUIO?
Uto Takoe 3MEeKTPOABIIKYILAs CUla OKUCIUTEIbHO-BOCCTAHOBUTEILHON peakuu?



TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

Dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CUCTEMBI.

Knaccudukanust 31eKTpOXUMHYECKUX MPOIIECCOB.
I"anpBannveckuii anemMeHT Janusisa — SIkoowu.
DIIEKTPOABMIKYIIAS CHJIA TATbBAHUYECKOTO DJIEMEHTA.
H3mepeHue 37eKTPOIHBIX MOTSHITHAIOB.

Psn craHmapTHBIX SJIEKTPOAHBIX MOTEHIHATOB. CBOMCTBA METANIOB B COOTBETCTBHU C HX
MTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIjiaBOB U PaCTBOPOB.

9.  KaroaHble v aHO/IHBIE MTPOIIECCHI.

10. OOweauHeHHBIN 3akoH Dapanes. Beixox 1mo Toky.

oL E

Koppo3usa memannos
1. Yo Takoe koppo3us?
2.  Kakwue BuabI KOPPO3UH BaM U3BECTHBI?
3. DnekTpoxuMH4ecKas KOppo3us. AHOIHOE OKHCIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHHUE
OKUCIIATES.
4.  Tlepeuncnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.
5.  Ilouemy BO3pociia CKOPOCTh BBIJICICHUS BOAOPO/Ia MpU JOOABICHUH CONU?
6.  CpaBHHUTE pe3yibTaThl ONBITOB [0 KOPPO3HMH IPH KOHTAKTE XKeJie3a U IMHKA, U JKeJie3a U METHON

IIPOBOJIOKH B JUCTHIUIMPOBAHHOU M «MOPCKO#» Boje. I ie mporece mporekaer ObICTpee M Y€M BbI
3TO 00BscHUTE?

BapuaHThl TEeMaTH4YeCKMX TECTOBBIX 3aaHUI VISl TEKYLEr0 KOHTPOJIA
XumMuveckasi TepMOTAHAMHUKA

B Tectax mo Teme «XuMHuuecKas TEPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ai, a BOCbMOE, IEBSITOE U JIECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIIUU cucmemMda O3HAYaeT:
a) HCXOIHbIE peareHThI
0) MNPOAYKTHl XUMHUYECKOU peaKIuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBIINS PEaKIIMOHHON crucTeMbl noBsiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBITUS PEAKIIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHON CHCTEMBI MIOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!
a) AUcr B) Q 1013
6) AH®598 P) AHcr
5. Kakwe u3 npuBeCHHBIX PEaKINi SBISIOTCS SHIOTEPMHUECKUMHE?

a) 1/2 Np+ 3/2 H,=NH3 , AH = — 46 K]I>x/monb



0) Hy+4/2 0,=H,0, AH = -242 K]I>/monb
B) 1/2N,+1/20,=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 oOpa3oBaHMs okcuja azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (1), morsormsocs 22 /I TEmIoTsL.
DHranbus o0pa3oBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOXKHOE HAIPABICHUE
CaMOTIPOHM3BOJILHOTO TCUCHHS PEAKIIUU TIPU CTAHJAAPTHBIX YCIOBUSAX U IpU TeMmepatype 627°C.

BemtectBo AH®293  (KJI>K/MOJIB) S%9s  (x/mMonp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 1974

B orBere ykaxkurte 3HaueHus >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
627°Cu TemmepaTypy Haudajga peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst YHTPONHS IPH Pa3I0KEHUH KapOoHaTa KaIbIHs?
a) yBEIUYHUBACTCSI B) HE YMCHBIIIACTCS
0) yMCHBIIIAETCS T') HE 3HAI0
10. JTannas peakius:
2KCIO; (rgy —2KClI (18y+30; () AH<O moeT caMonponu3BOJILHO MPOTEKATh
a) B MPSIMOM HaIpaBJICHUU B) HE MOXET IPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HaI0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuuecKkasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOE 33 TaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JIEBITOE H JiecsaToe — B 1 0aji, a oJuHHAAIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuu, U3ydaroMIHid CKOPOCTH M MEXaHNU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYecKas TepMOJANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOW PEaKIUu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJHOCTHIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BENIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €AHHUITY
BPEMEHHU B eIUHMIIE O0beMa
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PeaKIIuu
3. B kakux enmuHMIIAX BBIPAKAETCS CKOPOCTh XUMHUECKOM peakiuuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢



4. Or kakux (HaKTOPOB 3aBUCHUT CKOPOCTh XUMHUYECKUX PEaAKIIHi?
a) OT MPUPOJIBI PEATUPYIOLIUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIOHHOTO cCocya
5. CocrosiHue XUMUYECKOTO paBHOBECHS 00pPaTHUMBIX MTPOLIECCOB KOJIMUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSAMH IIPOTYKTOB PEaKIIUU
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaskeHUE JJIsl CKOPOCTH peakluu
4 NO o T 6H,0=4 NH3(r) +5 Oz(r)
a) V = k[NOJ*[H20] 6) V = k[NH3][02] B) V = k[NO]'[H,0]°
7. Kak 3anumiercs BeIpakKeHHE /1711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha [uarpamme 1Mokas3blBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?
ay)l E _%

A
5) 2 2
B) 3

i/

A

A\

v

XOJT PEaKIINK

9. Uto MOXHO cKa3aTh O PeaKIuy, U300paKEHHOW Ha IuarpaMmme K Bonpocy 8?

a) 9K30TEepMHUYECKasl pPeaKIIHs

0) SHIOTEepMHUYECKAs PEeaKITUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IpH MOBBILLIEHUHU TEMIIEPATYpPbl

B) NpH MOBBILICHNH J1aBICHUS

11. Jina peaxkuuu C + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHasi KOHIIEHTpalMsl BoJopoJa paBHa 1,2 Moib/11. BeuucinTe HCX0IHYIO KOHLEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Ttectax mo Teme «PacTBOphI»: TepBOE 3aJaHUE OlleHHBaeTcs B 1 Oami;, BTOpoe, TpEThe,
YeTBEPTOE, MIATOE M MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U IECATOE — B
0,5 6ama.



Tect Nel

1. dnsa ypaBaenus peakiun CU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIC
1) 2K'+S0,5 = K,S0,
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Jlna nopasnenus rugponusa xiaopuaa xpoma (I1I) cienyer

1) 106aBUTH CONAHYIO KHCIOTY

2) 100aBUTH IIEI0Yb

3) pasbaBuTH PacTBOP BOJOU

4) TMOBBICHTH TEMIIEPATYPY
5. B pasbaBiieHHOM pacTBOpE, NPUTOTOBICHHBIM W3 THAPOCYJb(ara KajblMsg M BOIBI, CyMMa
KO3 PHUIIMEHTOB B ypPaBHEHUU HEOOPATUMOM JHCCOIMAIIIH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeICHIE
pactBopumMoctu Ag2C204
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) KOJMYECTBa BEIECTBA K 00BEMY BOJIBI

3) Macchl BEIIECTBa K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cmaObiM 251eKTpoiarTaM OTHOCUTCS . ..

1) THAPOKCHI aMMOHHUSI

2) THIPOKCH] KaJHsI

3)  XJIOpHJ KaJIbIIHsI

4) MaprasioBas KUCJIOTa
9. M3BecTHO, UTO BOJAHBIE PAacTBOPbI MHOTHX COJIEH MOTYT MMETh IIEIOYHYI WIH KUCIYIO Cpeny.
[IpyuuHoOii 3TOTO ABIAETCA ...

1) onekrponus cosei

2) JIUCTPOTIOPIHUOHUPOBAHUE COJICH

3) ruapaTHpoOBaHHUE COJEHt

4) THAPONIU3 COJCH

10.3nauenue PH uwcroii Boawt ipu 25°C cocrasiser
11 2)7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMBbI

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

Tect Nel

1. Vkaxure pa3MEphbl HaCTUILl KOJUIOUAHBIX CUCTEM

1) menbie 1 HM
2) 6onbire 100 HM



3) ot 1 am g0 100 HM
2. Kakwe wWOHBI CMOCOOHBI BBI3BATh KOATYISALHUIO KOJJIOWJA, YAaCTUIBI KOTOPOTO HWMEIOT
MOJIOKUTEIbHBIN 3apsn?

1) kaTHOHBI

2) aHHOHBI

3) nossIpHbIE MOJICKYIT
3. Iy KaKoro 3JEKTPOIUTA MOPOT KOATYIISIIUN KOJUIOU/IA C MOJIOKUTEIFHO 3apsHKEHHOW YacTULICH
JIOJKEH OBITh HAUMEHBIIIM?

1) xnopua Kamus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Muueia 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?

1) xnopu xene3a (111)

2) Boz1a

3) rUIPOKCHT KaHsI
5. Ipm B3aumopneiictBuu 20 mu 0,001H nmmrtpara cBunma (1) ¢ 10 man 0,02H cynbdara kamus
oOpa3zyercs 30nb cynbdara cBunHna (ll). K kakomy s1ekTpoay IOKHBI MEpPEeMElaThCsl YacTUIIBI
aucrepcHou (as3sl mpu AeKTponse?

1) HaXOIATCS B COCTOSIHUH JJMHAMHYECKOTO PABHOBECHS

2) K KaTtojy

3) k aHOAY
6. B aBe konObI HaUTO 10 50 MIT 30711 THAPOKCHUAA XKee3a. [[ist Toro 4To0bI BEI3BATh KOATYJISIUIO
30J1 TOTPeOOBaIOCh 00aBUTH: B mepByto — 5,3 mu 1H pactBopa xiopuna kanus; B 1pyryro — 18,7 mi
0,001H pactBopa docdara HaTpusi. Berauciure mopor Koarysiuy Kaxaoro JISKTPOJIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE TPOIECCHI
B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 6ama; mectoe — B 1 6aii; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 0asUIOB.

TecTt Ne 1

1. OKucauTENh — ATO aTOM, MOJIEKYJIa JIM UOH, KOTOPHIH ...

1) YBEIUYMBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET JIIEKTPOHBI
3) OTJaeT CBOU JJIEKTPOHBI
2. IIponiecc BOCCTaHOBJIEHUS UMEET MECTO B CIIy4ae, KOTAa ...

1) HEUTpaJIbHBIE aTOMBI IPEBPAIAIOTCA B IIOJIOKUTEIIBHO-3aPSYKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAETCS
3) OTPULIATEIILHBIN 3aps]] MOHA YBEIUYMBAECTCS

. I3 mpencraBineHHbIX HUXKE peakinii kK OBP nucnponopuinoHupoBaHUs NPUHAIIEKHUT ...
1) S+ 2HNO;3; = 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)  2JEMEHTBI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUECKON CHCTEMBI
5. CreneHn OKHMCTICHHUS KACIOPO/Ia a) B BOJIE U 0) B IEPOKCHUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;06)-1



6. Ilepmanranar kanust B OBP, nmpoTekaroniux B KHCJION cpelie, BOCCTaHABJIMBAETCS JIO ...
1)  xarmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakumu, nporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCsl CIACAYIONIUE SJICMEHTHI ...
1) a3orwmcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03(ppHUIIMEHTOB B peakiny, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
2)

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

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXMMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC W IATOE 3aJaHUs
OIICHUBAIOTCS B |1 Oait; TpeThe M YeTBepToe 3aaanus— B 1,5 Oaia; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEeKTPOIHBIN MTOTCHIUAN ONIPENENISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeiipona
3) Bosbiimana
4) Appenunyca
2. Paccunraiite DJIC ranbpBanudeckoro siaementa Mg|IMgSO,||CuSO,/Cu npu craHmapTHBIX
YCIIOBHUSX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToie TIPH AJIEKTPOIN3€ pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJT
2) cepebpo
3) a30THas KUCIIOTa
4) KHCIIOPOJT
4. Vkaxute CcyMMy K03(GGHUIMEHTOB B ypaBHEHUH dICKTpoI3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®3 TpHUBENCHHBIX  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKAaeT
CaMOMPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. Beuuciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJJEKTPONU3e Cynbdara IMHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013

4) 6,7:107°



7. IIpuBenute CXEMBI DJIEKTPOJHBIX IPOLECCOB W MOJIEKYJSIPHOE YPaBHEHHE pEaKLUU,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOH KOppO3uM rajbBaHomapbl Zn|Mg B cepHokucion cpene. B
OTBETE YKQXKUTE CyMMY KO3(D(PHUINEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BHeaynutopHasi camocTosiTelbHas padoTa 0OYUYaIONIMXCS OCYIICCTBISICTCS B BUAC W3YyUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpopaboTKON MaTepuaia; ohOPMIICHUS OTYETOB MO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 3aaHUH.

BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH ISl BHEAYAUTOPHON CaMOCTOSATEILHON padoThI
CTY/J€HTOB M0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMHYecKasi TePMOAHUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XUMHUYECKash TEPMOJAMHAMUKA»: [TepBast 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 HAIIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU P CTAHJAPTHBIX YCIOBUSAX U nipu  Temmeparype T = 927 OC,
€cli TerI0BO# 3((eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHHUTCA. Y KOKUTE: a) BbIACTSACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hadajia peaxkiuu.

3ajgaga Ne2

Beruncnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoOy = Ca(OH); () + CoH; (1), mOIB3ysCH
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS HITU
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3agaga Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBor A3pGeKT peakiuu:
Hypy + COz ) =CO () + H2 Ory. TepmoxuMudeckue ypaBHEHHS:

a) H, o T Y0, = H,O (™) AH =-241,9 x]Ix;

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

Jomaminee 3aganue Ne 2
1o TeMe « XHMHYeCKasi KHHeTHKA»

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 Gaw.

3amaua Nel

Peaxnus nporekaer no ypaBHeHuto: O; ) 2 CO ) = 2 CO; () HauanbHble KOHIIEHTpanuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh MpsAMOu peakuuu, korga mnpopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW pEeaKkIny, €CIM YBEINYUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, Ipu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblit KOdQ(HUIHUEHT CKOPOCTH peakiuy paseH 2. Bo CKOIBKO pa3 m3MeHHTCS
IIPU 3TOM CKOPOCTh peaKuu?

3amagya No3



HaiinuTe HavaibHBIC KOHIIEHTPAIIMK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (7 + H20 () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATMPYIOIUX BELICCTB PABHBI:
[H2.0]=0,3moms/1, [Hz] = 0,4 Moan/m1.
3ajaua Ned
Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj 7y HayanbHbIE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
Bripasute yepe3 KOHIIEHTpaIlMK PeareHTOB KOHCTAHTHl PABHOBECHS CIICAYIOIINX PEAKIIUMN:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ) = 2 CO(r), AH =+160,5 KI[)K;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKILIMii: a) IPU MOHMKEHUH
TEMIIEpaTyphbl, €CIIM JaBJIEHHWE IOCTOSHHO; O) MpH TOBBINICHUH JaBJICHHUS, €CIU TeMIepaTypa
MOCTOSIHHA.

Jdomamnee 3a1anue Ne 3
mo reme «PacTBopbp)

B nmomammHem 3amanum 1mo Teme «PacTBOphI»: TepBas, BTOpas, TPETbi W IATas 3aJadud
orleHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe Bobl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuja
onoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MIT?

PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIFO0 BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIAPHBIC W  HAIMUMIIWTC COKPAIICHHBIC HWOHHLIC YPaBHCHUSA peaKIII/Iﬁ
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 1O ABa MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUH K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs~ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3agaya Ne4

Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaga NeS

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJSpHbIE YPaBHEHUS TUIPOJIM3a COOTBETCTBYIOIUX coniell. Kakoe 3nauenune pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX COMNEH?

3agaua Neb6

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETUHEHUSI.



Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MIPOLIECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC MTPOIIECCHI»: MepBas 3a1a4a
ornieHuBaercs B 1,5 6amia; Bropas — B 2,5 O6ania; Tpetbs — B 1 Oai.

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

VYKaxuTe TUN KaXI0H peakivu.

PaccunTaiiTe SIEKTPOJIBIKYIIYIO CHJIy W ONPEISIUTE HAIpPaBICHHE CaMOIPOU3BOJIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuu TpU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAUCHUS
OKHCJIUTENHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAJIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S$;0s3+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3ajadga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOyuIel CTAaHAAPTHBIX OKHCIIHTEIHHO-BOCCTAHOBHUTEIBHBIX TOTCHIIMAIOB, COCTABbTEC
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHoi cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomaminem 3amanuu o Teme «IeKTPOXUMUYECKUE CHCTEMBIy: MepBasi 3aJa4ua OllEHUBAeTCs B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBpTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOPA3yIOIEH peakiuy, MpPOTEKAroIleil MpH paboTe ralbBaHUYECKOrO DJIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTA TMPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsIB TOTEHIMAT aHOJa PABHBIM CTAHIAPTHOMY 3HAYEHHIO, PACCUUTAWTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KaTOJAHOM pacTBope, Ipu KoTopoii DJ]C rajibBaHHYECKOT0 JIEMEHTA YMEHBIITHTCS
Ha 0,02B.

3agaga Ne2
[IpuBenuTe CXE€Mbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHHUS pPEaKLUi,

MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOH Koppo3un raibpanonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ)KHOM BO3/YXE.

Onpenenure yOBUIL MAacChl aHOJA MPU KOPPO3UHU B KUCIOM cpene 3a 20 MHUH, €ClTi CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3



CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HMHEPTHBIA) U

MOJIEKYJISIPHOE YPaBHEHHME PEAKLIMH, IPOUCXOAAIIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,
Bbruuciure (QakTHUecKoe KOJMYECTBO METallla, MOJYYCHHOTO Ha KaTOAE IMPH DIIEKTPOJIU3e

Co(NO3)2, ecitu 3JIeKTpOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

S~ wd P

VxkaxnuTe BO3MOKHEBIC IIPUYKUHBI YMCHBIICHUS BbIXOJAa METAJLJIa 110 CPaBHCHHIO C paCUCTHBIM.

KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe «XHMHUYeCKasi TEPMOANHAMH KA

OCHOBBI XMMHYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.

TepmoauHaMuYeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Bryrtpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTabINs 00pa30BaHMs BELIECTBA.

TermnoBoit 3¢ddexr xmmuyeckoit peakuuu. DakTopsl, BIMAIONME HA TEMmIoBOH 3ddekt

XUMHYECKOM PCaKIu.

7.
8.
9.

10.
11.
12.
13.

BOoo~NoOR~WNE

7.
8.

0.
11.
12.
13.
14.
15.
16.
17.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTponHs KaK (PYHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aKk0H TEpMOJIMHAMUKH.

Tpetnii 3aKOH TEPMOINHAMUKHU.

Oueprus ['ub6ca.

Hamnpasnenue camorpon3BoJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHIA.

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

Xumunyeckas KnHetuka. CKOpocTh XMMUUYECKOM peakliiy U METO/bI €€ PEryIUpOBaHUsl.
BiusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUECKON PeakLny (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temmepatypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUUeCKas Auarpamma.

Kpuas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnsep.

Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMHUYECKON pPEaKIUu.

I'OMOreHHBIN U IeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPATypHhI.

®da30BbIE PABHOBECHS.

@da3oBbIe AMarpaMMBbl U1 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHbie Bonpocsl 1o Teme «PacTBopbn»

[lonsitue pactBopa. PactBopuMocTs BemiecTBa. PactBopumMocTs rasa.
PactBopel. CriocoObl BBIpaXEHHs KOHIICHTPAIIUM PACTBOPOB (MaccoBasl JIOJs, MOJIApHas

KOHICHTpalusd, MOJIIpHasA KOHIUCHTPAalHUA 5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

9.

10.
11.

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHBbIi pacTBOp.
3akonsl Payns: | (tonometpuueckuit) u |l (30ynnmuockonuueckuil ¥ KPHOCKOMTUIECKHIA ).
OcMmoc. OcmoTtrueckoe naBienne. CxemMa 0CMOMETpA.



12.

KucnoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEILIECTB.

13. HonHas Teopusi KUCIOT U OCHOBaHHM AppeHuyca. OCHOBHBIC MOHATHS U TOJIOKEHHUS TEOPHH
AppeHnunyca.
14. uccoumamusi KHUCJIOT, OCHOBaHUM U COJE€Hl C TOYKH 3pEHUS] MOHHOW TEOpHUH AppeHuyca
(mpumepsr).
15. Crenens nucconmanuu. CUIBHBIC U CIIA0BIE IIEKTPOIUTHIL.
16. [uccoumanus caadbbix 31eKTpoauToB. KoHcTaHTa TMcCONMAIINN.
17. 3akon pazbasnenus OcTBayibia.
18. Peaknuu moHHOr0 0OMEHa MEXIY IJICKTPOJUTaMHU (Ha MpUMeEpe peakiuii oOpa3oBaHus ci1aboro
ANEKTPOJINTA, OCAKA U raza).
19. TIpousBeneHue pacTBOPHUMOCTH.
20. Honnoe npousBeqeHne BObl. BOTOpOAHBINH U THIPOKCUIBHBINA TOKA3aTEINH.
21. Twunponus coneil. TUMBI rUAPOIU3a CONICH.
22. KonuuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3a.
23. @axTophl, BIUSIONINE HA TIPOIECC TUAPOIIN3A.
KonTpoJbHbIe BOnpockl 10 Teme «/lucnepcHbie CHCTEMbI»
1. I'ereporennsie cmecu. [{ucnepcHbie CUCTEMBI.
2. HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
3. Konmoumnsie pactBopsl. JInopunbHbie 1 TM0()OOHBIE KOITIOUIHI.
4.  CnocoObl MoTy4eHHs KOJUIOUAHBIX PACTBOPOB.
5.  CrpoeHune KOJJIOUIHBIX YaCTHULl.
6. IIpaBmio ®asuHca — [leckona.
7. YCTOWYMBOCTH KOJUTOMIHBIX cucTeM. CTaOMIM3aTopHl.
8.  Koarymauus nuoguiabHbIX U THOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJUIOHUJIOB.
10. Koarynsuus KOMIOUAHBIX PACTBOPOB ANEKTPOIUTAMHU.
11. I[IpaBuno lyneue — 'apau. Koarynupytomas criocoOHOCTb.
12. Onrtuueckue CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.
KonTposabHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb
1.  OcHOBHBbIE MOHATHUS TEOPHH OKUCITUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
2.  OKHCIUTEILHO-BOCCTAaHOBHUTEIHHBIC CBOMCTBA BEIIIECTR.
3.  Baxwneiime oKUCIUTEIN U BOCCTAHOBUTEIH.
4.  Tunbl OKUCTUTETHHO-BOCCTAHOBUTEIBLHBIX PEAKIUA (TPUMEPHI).
5. OKHCIAUTENHbHO-BOCCTAHOBUTEIHHBIA MOTEHIUAI.
6. VYpasuenue Heprcra.
7.  CoctaBieHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
8.  HampaBnenue OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHEe CUCTeMbD»
11. 3Onexrpoxumuueckue cucrembl. Kitaccudukanus s3JeKTpOXUMHUECKHUX POIECCOB.
12. DnexTpoXxuMHUYECKHE MPOIECCHI, MPOTEKAIOIINE Ha TPAHUIIE pa3/ieia «MEeTalll — PACTBOPY.
13. TanbBanmyeckuii 3aeMeHT Jlanmaisa — SIkoOu.
14. DnexTpoABMKYINAs CHJIa TAIbBAHHYECKOTO dJIEMEHTA.
15. V3mepeHue »>IEKTPOIHBIX MOTEHLUMATIOB. P CTaHAAPTHBIX AJIEKTPOJIHBIX IMOTEHIHAIOB.

CBoOICTBa METAIIJIOB B COOTBETCTBHUM C UX ITOJOKCHUEM B paRy Hal'[pﬂ)KeHHfI.



16.

VYpasuenue HepHcra.

17. DOnexTtponus pacmiaBoB U pacTBOpOB. KaTonHbIE U aHOIHBIE POLIECCHI.
18. OOweauHeHHBbIN 3akoH Dapanes. Beixom mo Toky.

19. Koppo3sus meramioB. Kinaccudukarus Koppo3HOHHBIX MPOIECCOB.

20. Xwumudeckass KOppo3wusl.

21. DnexTpoxuMUYecKas KOppo3us. AHOJHOE OKHCICHHE MeTalsla M KaTOJAHOE BOCCTAHOBIICHHE
OKUCIIUTES.

22. Tlpumepsl KOPPO3UHU B KUCIION Cpeie B aTMOC(EPHOIN KOPPO3HH.

23. CKOpoCTh KOPpO3HH.

24. 3ammTa METAJJIOB OT KOPPO3UH.

25. 3amuTHBIC TTOKPBITHSL.

26. DIeKTPOXHUMHUYECKHUE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAJLIOB.

27. XuMUYECKHe UCTOUYHUKH TOKA. ['albBAHHMUECKUIN DIIEMEHT.

28. XuMHYECKHE UCTOUYHUKU TOKA. AKKYMYJISTOPBI.

29. XuMHUYECKHe UCTOYHUKH TOKA. TOTUIMBHEIC SJICMECHTHI.

INPHUJIO’)KEHHE 2

7. OueHoYHbIe cpeICTBA /1JIsl IPOBeAeHUs POMEKYTOUYHOM aTTecTaluu



HpOMC)KYTOLIHaH arrecragus nMeeT OEJIbIO OIMpCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB 06yquH51 10 JUCHUILIMHE 3a OHpG,Z[GJIGHHBIfI nepuon 06y‘-I€HI/I}I.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /AJs NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMN (PU3MKO-MAaTeMaTHUECKUi amrmapaT, METOAbl aHAlIW3a M MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS IPU PEHIEHUH NPO(EeCCHOHAIBHBIX 3a/1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JIJIsI XUMHUECKOTO aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

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

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MIOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CTIU TEMIIEpaTypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronux coneit moasepratorcss ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISPHBIE YpPaBHEHHUs THUIIPOJIM3a COOTBETCTBYHOIIMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccuuTaiiTe 3ME€KTPOABMKYIIYIO CHIIY M ONpPEAETUTE HApaBJICHHE CaMONPOU3BOJIBHOTO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUYECKON Kopposun ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHHS IEKTPOAHBIX MPOLECCOB (aHOJ UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH 3eKTposnse pactBopa CoSOy4 Brranciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUH | 4. Beixong meramna mo Toky coctaBmil 85%. Ykaxute
BO3MOJKHBIE IIPUUMHBI YMEHBIIEHHS BbIX0a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTHii 3aKOHbI TEPMOJUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHS.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON JTUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconnanus KUCIOT, OCHOBaHUH, coneil. AMpOTEpHbIE HIEKTPOIMTHI.
17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcubie cuctemsl. Knaccudukanus. Jlnopunbhbie u 110(hoOHbIE KOTOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa BELIECTB. Knaccuduxanums
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24, DNeKTpOXUMHUUECKHE cucTeMbI. 3akoHbl Dapases. DIEKTPOHbIA NOTEHLINA.

25. INanpBanm4eckwmii 3emenT Jlanusisa Axoou.

26. DNEKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. IIpruMeHeHue 31eKTpousa.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBIA MPOLECCHl IPHU AEKTPoIM3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3un. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, xjmopua menu (1), oxcua yrmepona (1V), oxcua
ceunua (Il), ruapoxcun amoMuHus, TUAPOKCcHa amMMmoHHs. COCTaBbTE€ ypaBHEHHSI BO3MOMHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI okcuia xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus Fe304: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obpatumoii peakiun FesOuk) + Hypy = 3FeO) + H O 3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHUCJIOTE€ M CIUIaBJIAeTCS cO Iuenoybto. Yrto
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 1uis npurorosieHus 2 i1 0,25M pactBopa?

7. Kakue BemiecTBa M B KakOM KOJIMYECTBE BbLIeHATCA npu mnpoxoxaeHuu 48250 Kn
arieKTpuuecTBa yepe3 pactBop xyopuaa maprania (l1)? CocrtaBbre cxemy 3JEKTpOJIM3a 3TOTO
pacTBopa.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. ANroMUHUI CKIIeTIaH ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEPHOU
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmuma 1
Homep O6beM, M Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosBnenust peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocHu adciucc koHmeHtparuio Na,S;0s3, a Ha ocw opaMHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN THOCYIb(haTa HATPHs.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TTO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOIIMMICS 3HAHUW, ¥ TIPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

@aureno» - OOYUAIOUIMICS JEMOHCTPHUPYET IOPOTOBBI ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, O0YJAIOIINIACS UCTIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsiCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.






