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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM ToJly Ha 3aceaHuu Kapenpsl XUMHUU

[IpoTokosm oT 20 . Ne

3aB. kadenpoii H.JL. Mensauk

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
y4eOHOM rojy Ha 3acefaHuu Kadeapsl XuMHUH

[IpoTokosm oT 20 . Ne

3aB. kadenpoit H.JL. Mensank

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM rojy Ha 3acefaHuu kapeapsl XUMHU

[IpoTokomor 20 . Ne

3aB. kadenpoit H.JL. Mepstauk

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
y4eOHOM To/1y Ha 3aceaHuu KaQeapbl XUMHH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit H.JL MC,HHHI/IK




1 eau ocBOeHUSI AUCHUNIMHBI (MOTYJISA)

[enstMmu OCBOEHUS TUCIUTUTUHEI « XUMUSD) SBIIIETCS (HOPMUPOBAHKE
(G yHIaMEHTAIBHBIX 3HAHUI B 00JIaCTH COBPEMEHHON XUMUH, BKIIOYAIOIIUX OCHOBHBIC
MOHSATHS, 3aKOHBI U 3aKOHOMEPHOCTH, ONIMCHIBAIOLIME CBOMCTBA XUMHUYECKUX COCUHECHU;
pa3BUTHE HABBIKOB CAMOCTOSATEIHLHON PabOTHI, HEOOXOIUMBIX /ISl IPUMEHEHUS XUMHUECKUX
3HAHUM NPU U3YYECHUU CIIECIUATBHBIX JUCUUIUIMH U TaJbHENIIEH TPAKTUYECKOU
JIeATEIILHOCTH.

2 MecTO IUCHUILIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctummaa XuMusS BXOAHUT B 00s3aTeIbHYIO YaCTh Y4eOHOTO TUTaHa
00pa3oBaTebHON IPOTPAMMBI.

JIig n3ydeHus QUCHUIUIMHBI HEOOXO0IMMBbI 3HaHUs (YMEHMSI, BIIAJICHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3yUEHUS AUCIUIUINH/ MPAKTUK:

"Xumusa" B o0bemMe nporpamMmbl cpeiHel 00111e00pa30BaTENbHOM IKOIbI

3HaHus (YMEHHUs, BIAJCHUS), TIOTYYE€HHbIE IPU U3yUYEHUH JaHHOM UCIUIUIMHbI
OyayT HEOOXOUMBI JUI U3Y4EHUs JUCIMILINH/TIPAKTHK:

be3onacHOCTh JKU3HEAEATENBHOCTH

3 Komnerenuunu ody4yaromerocsi, GopmMupyemsbie B pe3yJibTaTe 0CBOCHHUS

AUCHMIUIMHBI (MOYJIs1) U IJIAHUPYeMble pe3yabTaThl 00y4eHusl

B pesynbpTaTe ocBOeHUS AUCITUTUIMHBI (MOAYINSA) «XUMHS 00yJarOMIUNCS TODKEH
00J1a71aTh CIEIYIOIIMMH KOMITETCHITUSMU:

Kon nanukaropa NHaukaTop A0CTHIKEHUS KOMITETCHITUN

OIIK-3 CniocoGeH mpuMeHITh COOTBETCTBYIOIHK (PU3UKO-MaTeMaTHIECCKUI armapar,
METO/Ibl aHAJIN3a U MOJIEIMPOBAHMUSI, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
MIPH pelIeHnH Npo(ecCHOHATIBHBIX 33134

OIIK-3.1 Hcnonb3yeT MeTo1bl aHaIU3a U MOICIIUPOBAHUS MIPU PEIICHUN
npodeccroHaNbHBIX 33]a4, MOJICIUPOBAHUY U MPOESKTUPOBAHUH
SHEProCUCTEM

OIIK-3.2 CrocoOeH IpUMEHSTh COOTBETCTBYIOIUNA (PU3UKO-MaTeMaTHICCKUI
arnrmapar MpH TEOPETUIECKOM H IKCIIEPUMEHTAIBHOM HCCIICOBAHUH B
peIIeHUH 337124 SHEProcOepeKeHUs




4. CTpyKTypa, 00b€M U Ccolep:KaHMe TUCIUIITHHBI (MOAYJIsT)

OO0mmast TpyI0eMKOCTh JUCHHUTUIMHBI COCTABISET 2 3a4eTHBIX SUHUI] 72 akaJl. 9acoB, B TOM

qucie:
— KOHTaKTHast pabota — 37 akaJl. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayAUTOpHas — |  akaj. 4yacos;

— camocrosTenpHas pabora — 35 akaJl. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

dopma arTecTanuu - 3a4eT

AynuTopHast g
KOHTaKTHas paborta 3= dopma TeKyIero
o 5 X
5 B aKaJ. yacax 3) Bu, KOHTPOJIA
Pazzen/ Tema 3 (B axan ) = A y P Kon
S 3 © | caMocTOsITeNnbHOM |  ycreBaeMOCTH U
JIMCIATUTAHBI 5 e = . | xommereHmu
O 2 5 paboThI MPOMEKYTOTHON
Tlex mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | U &
1.
- oopmIIeHHE
oT4yeTa o
nabopaTopHOH
pabore;
- peleHue 3amura
JIOMAIITHETO nabopaTopHOit
1.1 Xumunueckast paTop OIlK-3.1,
4 4 6 3ananust Ne 1; pabotsl. JlomarniHee
TEPMOIMHAMUKA OIlK-3.2
- 3amanue Ne 1.
CaMOCTOSITENBEHOE TectupoBanue.
u3ydeHue
yueOHOI u
HayqHOU
JIUTEPaTypBhl.
- opopmIiIeHHE
oT4eTa 1o
nabopaTopHOi
pabore;
5 - perieHue 3ammra
JIOMAIIHETO nabopaTopHOit
OIIK-3.1,
1.2 XuMmunueckast KHHETHKA 2 2 6 3aganust Ne 2; pabotsl. JlomarniHee
OIIK-3.2
- 3amanne Ne 2.
CaMOCTOSITENEHOE TectupoBanue.
n3ydeHHe
yueOHOM 1
HayqHOU
JIUTEPaTypEHIL.
- opopmIiIeHHE
oTdeTa 1o
o 3amura
nabopaTopHOit HA6OPATOPHO
paborte; paTop OIIK-3.1,
1.3 PactBOpBI 4 4 6 pabotel. [JomamrHee
- pelieHue OIIK-3.2
3ajanue Ne 3.
JIOMAIIHETO
TectupoBanue
3amadus Ne 3;




CaMOCTOSITENIbHOE
u3y4eHue

y4eOHOH U
Hay4YHOU

JIUTEPaTypBbl.

1.4 JlucriepcHble CUCTEMBI

- ohopmiieHUE
oTdera 1o
nabopaTtopHOi
pabore;
CaMOCTOSITEIIBHOE
U3yYcHHE
yueOHOH U
Hay4YHOU
JIUTEPATYPBL.

3amura
nabopaTopHOit

paboThI.
Tectuposanue.

OIIK-3.1,
OIIK-3.2

1.5 OxucauTensHo-
BOCCTAHOBUTEIbHBIE
MIPOLIECCHI

- ohopmiieHHUE
oT4eTa 1o
nabopaTopHOH
pabore;

- perieHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITEIIBHOE
U3yUeHHe
yueOHOI U
Hay4qyHOU
JIUTEPaTyphl.

3amura
nabopaTopHOH
pabotsl. Jlomaninee
3aanue No 4.
Tectuposanue.

OIIK-3.1,
OIIK-3.2

1.6 DneKTpOXUMHUYECKUE
CHCTEMBI

- oopmIIeHHE
oTyeTa o
nabopaTopHOH
pabore;

- perieHue
JIOMAIITHETO
3amanus Ne 5;
CaMOCTOSITENBEHOE
u3ydeHne
yueOHO U
HayqHOU
JIUTEPaTyphl.

3ammra
nabopaTopHOU
pabotsl. JlomarniHee
3amanue Ne 5.
TectupoBanue.

OIIK-3.1,
OIIK-3.2

HUroro mo pazneny

18

18

35

HUroro 3a cemectp

18

18

35

3a4€T

Hrtoro no gucuuIInHE

18

18

35

3a4CT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpornecce npenogaBanus JUCHUIUTMHBI «XUMUSD TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuuu mpoXoasT Kak B MHPOPMAIIMOHHOK (opMe, T1Ie UMEET MECTO
MOCIIEIOBATEIbHOE H3JI0KEHHE MaTepralia B TUCIUITIHHAPHOM JIOTHKE, OCYIIECTBIIIEMOE
[IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMU, TaK U B (hopMe JeKIui-Oecebl NI T1anora
C ayIUTOPHEM, JIEKLHI C IPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaKu», JEKIUM-
KOHCYJIbTAIIHi, TJIe TEOPETHUECKUI MaTepral 3apaHee BBIJACTCS CTyICHTaM ISt
CaMOCTOSITEIIBHOTO U3YYCHHUS, JJISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa30oM, JISKITUS
MPOXOIMT TI0 THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSL.

[ToMrMO 3TOTO B JIGKIIMK MOTYT UCTIOIIB30BATHCS DJIEMEHTHI TPOOJIEMHOTO
nznoxerns. Ocoboe MeCTo B MPOIIECCe MPETOAaBaHuUs TUCIUILIHHBI « XUMHUSD» 3aHUMAIOT
JIEKIMH C UCTIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHYECKOTO IKCIIEPUMEHTA, KOTOPBIN
MI03BOJISIET HaubOoJIee MOJIHO pPeann30BaTh METO 1 IPOOIEMHOr0 00yUYEeHHsI Yepe3 OCTaHOBKY
po0JieM ¢ TOMOIIbIO IEMOHCTPALUi SBICHUN, PEaKLIUH WU MPOLIECCOB.

Jlnst peanuzanuy HHGOPMAITMOHHO -KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON
TEXHOJIOTUH TIPOBOISTCS JICKIINU-BU3yAIN3alIiH, B X0JI€ KOTOPBIX U3JI0KEHHUE
TEOPETHUYECKOTO MaTeprajia COMPOBOKIACTCS TPE3CHTAIINEH.

JIeKIIMOHHBIN MaTepua 3aKperuIsieTcs B X01e JTa00paTOpHBIX paboT, B X0/1€ KOTOPBIX
yueOHast paboTa IPOBOJUTCS C peaTbHBIMU XHMHUYECKIMH BenecTBaMu. Ha mabopaTopHbIX
paboTax BBITIOJIHSIOTCS TPYNTIOBBIE MM WHAWBHIyaIbHBIC 3aIJaHHSI TIO TTPOIIEHHON TeMe.
[Tpu mpoBeaeHNM 1a0OPATOPHBIX 3aHATHH UCTIOIB3YETCS METOJT KOHTEKCTHOTO 00yJeHUs,
KOTOPBIH ITO3BOJISIET YCBOUTH MaTe€pHall IyTEM BBISBIICHHSI CBS3€H MKy KOHKPETHBIM
3HaHMEM U ero npuMeHeHueM. Kpome Toro, 1enecoo0pa3Ho UCHOIb30BaTh TEXHOJIOTHIO
KOJIJIEKTUBHOTO B3aUMOOOYYEHHS (TTapHYIO paboTy) TpeX BUIOB: CTaTHYECKas Iapa,
JMHAMHYEcKas Mapa, BapualllioHHas I1apa; COBMeIlas €e C TEXHOJIOTHuel MOyIbHOTO
00y4eHus. BBITIOJIHUB 3KCTIEPUMEHT, o0yJatomuecss GopMyIupyIOT 0000IIEHHbIE BBIBOIBI
10 CEpUH OMBITOB, UCIOIb3Ys IPUEMbI aHAIIOTHH U CPAaBHEHUS.

CamocrosTensHas paboTa 00yJaronuxcs BKIIOYaeT B ce0s1 caMble pa3HOOOpa3HbIe
(dbopMbI yueOHOI 1eTeTbHOCTHU: BBINOJIHEHNUE JOMAIIHUX 3aJaHUi, 3aBepIICHHE
odopmiieHus 1a00paTOpHBIX padOT, MOATOTOBKA K IPAKTUKYMY, H3y4€HHUE OCHOBHOTO U
JOTIOJTHUTEIBHOTO MaTepHana 1o ydeOHUKaM U MocoOusM, UTEHUE U TpopaboTKa HAydHOU
JTUTepaTyphl B OMOIMOTEKE, HarMcaHue pedeparoB U KypcoBBIX pabOT, MOArOTOBKA K
KOJUIOKBHYMaM, 3a4eTaM, UTOroBo# arrectanuu.CamocrosTesbHas pabota 00yJyaromuxcs
JOJIKHA OBITh HAIIPaBJIEHA HA 3aKPEIICHUSI TEOPETUYECKOTO MaTepralia, U3JI0KEHHOTO
IpernojaBaTesieM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSATEIbHOE H3yUeHHE, Ha
MOATOTOBKY K JIAOOPATOPHBIM 3aHSTHIM, BBHITIOJHEHUE IOMAIIHUX 3a/IaHUi U MOJATOTOBKY K
pyOSKHOMY M 3aKIIOUUTEILHOMY KOHTpOIt0. [Ipu mpoBeneHnn pyoexxHoro u
3aKJIIOUUTENBHOTO KOHTPOJISI OCHOBHBIMU 3a7[auaMu, CTOSIINMH MEePe] MpernojaBaTeiem,
SIBJISIFOTCSI: BBISIBIIGHUE CTETIEHU IPAaBUILHOCTH, 00beMa, NTyOUHbI 3HAHUH, YMEHHUIA,
HABBIKOB, MOJYYECHHBIX ITPU U3YYEHUH Kypca HapsAy C BBISBJICHHEM CTEIEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH MOJyYEHHBIX 3HAHUN, YMEHUN U HABBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEACTBA MO3BOJISIIOT IKCIIEPUMEHTUPOBATH C HOBBIMU
¢dopmamu koHTpoJIs. OOGydaroLUIMMCs MTpeUIaratoTcs TECThI U 3a7a4il B SJIEKTPOHHOM BUJIE, C
aBTOMATH3UPOBAHHOM cUCTEMOIl TpoBepku. B oTianumne 0T 0ObIYHOTO TECTUPOBAHUS TAKOM
croco0 KOHTPOJISI O3BOJISIET CTYACHTaM B JIF000€ BpeMs IPOUTH TECT, TPOaHATU3UPOBATh
OLIMOKU U MPOWUTHU TECT BTOPUYHO.

6 YueOHO-MeTOqMYECKOE 00ecTIedeHHe CAaMOCTOATEIbLHOM padoThl 00y4Ya0IMXCst

Hpe,[[CTaBJ'IeHO B IPHUJIOKCHUN 1.



7 OneHo4YHbIe CpeACTBA ISl IPOBeAeHHUs IIPOMEKYTOYHOM aTTecTaluu
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YuebHo-MeToAnYecKkoe U HHGOPMALIMOHHOE 00ecTeYeHne THCIMIIIMHBI

a) OcHOBHas JIUTEpaTypa:

1. 3aiteB O. C.. Xumus : yaeOnuk s By30B / Oner Cepadumonnu 3aiities ; O. C.
3aifues. - Mocksa : FOpaiit, 2024. - 470 c. - (Boiciiee oOpa3oBanue). - URL:
https://urait.ru/bcode/536174 (nara obpamienus: 23.09.2024). - URL:
https://urait.ru/bcode/536174. - URL.: https://urait.ru/book/cover/DE20CB4B-6BA2-47 A4-
8FED-7F02ACAT74626 . - ISBN 978-5-9916-8073-8.

2. Xumus : yaeOHuk s By3oB / FOpuii Anexcannposud Jlebenes, ['epman
Hukonaesnu ®@anee, Anexkcannp Muxaitnosuy ['ony6es, Banentun Hukonaesuu
[amosau ; O. A. Jlebenes, I'. H. ®aneeB, A.M. I'ony0es, B. H. lllarmoBan ; mo oOmieit
penakmumeii I'. H. @aneesa. - 2-¢ 3. - Mocksa : FOpaiit, 2024. - 431 c. - (Beicmee
obpasoBanue). - URL: https://urait.ru/bcode/536017 (mata oopamienus: 23.09.2024). - URL:
https://urait.ru/bcode/536017. - URL.: https://urait.ru/book/cover/D4677FOF-8EA8-4BDO-
B1DE-B096B5D9FOEG . - ISBN 978-5-534-02453-1.

0) JonosiHuTe/IbHAS JINTEPATYpa:


https://urait.ru/bcode/536174
https://urait.ru/bcode/536017

1. Huxonbckuii A. b. Xumus : yaeOHUK U MPaKTHKYM Uid By30B / Anekcelr bopucosuu
Huxonbckuit, Auapeii Bragumuposuu CyBopos ; A. b. Hukonsckuii, A. B. CyBopos. - 2-e u3.
- Mockaa : FOpaiirt, 2024. - 507 c. - (Bsiciiee oopa3zoBanue). - URL: https://urait.ru/bcode/536213
(mata  oOpamenus: 23.09.2024). - URL: https://urait.ru/bcode/536213. - URL:
https://urait.ru/book/cover/A487E5BF-0A9C-4CA4-93A8-BA897AT2019E. - ISBN
978-5-534-03930-6.

2. MapteiHoBa T. B. Xumus : yueOHUK M IpakTUKyM Jis By30B / Tarbsna BukropoBHa
MapteiHoBa, WHHa BukropoBHa ApramoHoBa, Esrenmii bopucoBuu Tomyno ; T. B.
MaptsinoBa, U. B. ApramonoBa, E.b.T'oxyHoB ; mon o0mieii pegakuueii T. B. MapThIHOBOJA. -
2-¢ wm3g. - MockBa : IOpaiit, 2024. - 368 c. - (Boeicmee o6pazoBanme). - URL:

https://urait.ru/bcode/536421 (mata oOpalieHus: 23.09.2024). - URL:
https://urait.ru/bcode/536421. URL:
https://urait.ru/book/cover/6BF6BDB2-97B0-4D92-AF1C- 98D38875889O - ISBN

978-5-534-09668-2.

3. Komsana, JI. T. Xumus : yaueobnoe nocodue / JI. I'. Konsiga, JI. I'. Tapaciok ; MI'TV. -
Marunutoropck : MI'TVY, 2015. - 1 snektpos. onT. auck (CD-ROM). - 3ari. ¢ TUTy/I. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (maTa oOpareH#us:
14.08.2023). - MakpooObekT. - TekcT : amekTpoHHbIA. - CBeACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

4. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymuna, O. A.
MumypunHa ; Marautoropckuii roc. Texuuueckuii yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY wmm. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turym »skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mara obpamienus: 26.06.2023).
- MakpooOnbekT. - TekcT : anekTpoHHbIH. - CBeneHus noctynHsl Takxke Ha CD-ROM.

5. Mensnuk, H. JI. Jlucnepcubie cuctemsl : mpaktukym / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. MumypuHa ; MarHuTOropckuii roc. rexuandeckuii yH-T uM. I'. . HocoBa. - Marautoropck
: MI'TY wm. I'. WU. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (mata oOpaleHus:
24.08.2023). - MakpooObekT. - TekcT : ameKTpoHHBIA. - CBeIcHHMs MAOCTYIHBI TaKXKe Ha
CD-ROM.

6. Koussana, JI. I'. OkucnnTenbHO-BOCCTAaHOBUTENBbHBIE peaKUU. OCHOBBI 3JIEKTPOXUMHUH :
Meroaudeckue ykazanus / A. I'. Komsma, D. P. Mymwmna, E. B. Tapacwok ; MI'TY. -
Maruutoropck : MI'TVY, 2012. - 1 snekrpos. ont. auck (CD-ROM). - 3ari. ¢ TuTyil. 5KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2086 (mata oOpareHus:
26.06.2023). - MakpooObekr. - TekcT : a1meKTpoHHBIA. - CBeIcHHMs MAOCTYIHBI TaKXKe Ha
CD-ROM.

7. Mumypuna, O. A. Xumunyeckass kuHeTHKa. COCTOSIHHME XUMHYECKOTO PAaBHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmoBa ; Marautoropckuii roc.
texHudeckui yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1
CD-ROM. - 3ariI. c TUTY. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (mata oOpalleHus:
30.08.2023). - MakpooObekT. - TekcT : amekTpoHHBIA. - CBeAeHHs TOCTYIHBI TaKKe Ha
CD-ROM.

8. KoposuH, H.B. O0mast xumus: y4e0. Juisi TEXHUYECKUX HAIPaB. U CIIELL.

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

9. Kpatkuii cipaBouHHUK (U3UKO-XMMHUYecKuX BenuuuH / coct.: H. M. bapon, A. M.
ITonomapesa, A. A. PaBzaens, 3. H. Tumodeesa; mog pea. A. A. Pasnens, A. M.

[Tonomapesoii. - 10-e uzn., uctp. u gom. - CII6. : IBan ®enopos, 2003. - 238 c. : uin. - ISBN
5-8194-0071-2. - TekcT: HEOCPEICTBEHHBIA.

10. M3BecTus BhICHIMX YU€OHBIX 3aBEJCHUN. XUMUS U XUMHUYECKast TEXHOJIOTHUS:
Hay4YHO-TexHH4Yeckuii xypHai — ISSN 0579-2991.



https://urait.ru/book/cover/A487E5BF-0A9C-4CA4-93A8-BA897A72019E
https://urait.ru/book/cover/6BF6BDB2-97B0-4D92-AF1C-98D3BB75B890
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681
https://host.megaprolib.net/MP0109/Download/MObject/2086
https://host.megaprolib.net/MP0109/Download/MObject/20698

B) MeTonnueckne yKazaHnus:

1. Mumypusna, O.A. DHepreTuka XUMUYECKUX IIPOLECCOB: METOANYECKUE YKA3aHUS K
nabopaTOpHBIM paboTaM MO AUCHUIUIMHE « XUMHUSD) U1 00yJaromuXcsl BCEX HapaBIeHUH
MOJITOTOBKH U CIIENUANBbHOCTEH THEBHOU Gopmbl 00ydenus / O.A. Mumrypuna;
Marnurtoropckuii roc. rTexaudeckuil yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TVY um.
I'. . Hocoga, 2023. — 11 c. — Teker : HEenocpeaCTBEHHBI.

2. Komsina, JI.I'. XumMuyeckas TepMOJUHAMUKA: METOIMYECKUE YKAZAHUS IS
CaMOCTOSITEJIbHOM pabOThI 110 AUCHUIUIMHE «XUMUS» U1 00y4aroluXCsl BCEX HalpaBJIeHUN
MOJTOTOBKH U crienuanbHocTeil Becex popm oOydenns / JI.I'. Konsiga; Marauroropckuii roc.
texHuueckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 c. — TekcT : HEMOCPEACTBEHHBIN.

3. Konsma, JLI'. CxkopocTh XMMHUUECKUX pEeaKLUi U XUMUYECKOE pAaBHOBECHE:
Meroandeckue ykazaHus K JJa0OpaTOpHBIM padoTaM MO JUCIUTIIHHE «XUMUSDY IS
oOyuarouuxcs BCeX HalpaBICHUH MOATOTOBKH U CHEIMATIbHOCTEH Bcex popM oOydeHus /
JL.I'. Konsipa, E.B. Tapacrok; Marauroropckuii roc. texundeckuit yH-T uM. I'. 1. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocoga, 2023. —8 c. — TekcT : Henocpe1ICTBEHHBIH.

4. PomuonoBa, H.1. Xumuueckas KHHETHKA. XUMUYECKOE PAaBHOBECHE:
METOIUYECKUE YKa3aHUs 151 CAMOCTOSITEILHON paboThl O TUCIUILINHE « XUMUSD» IS
oOyuaronuxcs Bcex HalnpaBieHUI MOATOTOBKH U CIIEIUAIBHOCTEHN Bcex popM oOyueHus /
H.U. Ponnonosa, A.Il. [lonomapeB; MarHUTOropckuii roc. TeXHU4eCKH yH-T M. I'. H.
Hocosa. — Maruurtoropck : MI'TY nm. I'. 1. HocoBa, 2023. — 20 c. — Teker :
HEIOCPEACTBEHHBIM.

5. Yynposa, JI.B. PacTBopsl: MeToarueckast pa3paboTka K JJabopaTopHBIM padoTaM

M0 TUCHUIUIMHE «XUMHUsD) 17151 00y4aIoUIXcsl BCeX HaNpaBiIeHUH MOATOTOBKH U
cneruagbHoCTel Becex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marautroropckuit
roc. texundyeckuit yu-T uMm. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. M. Hocoga,
2023. — 41 c. — TekcT : HeTOCPEACTBEHHBIM.

6. Uynpoga, JI.B. PacTBopbl: MeToaMueckast pa3paboTKa K cCaMOCTOSATEIBLHOM padoTe
0 TUCHUIUIMHE «XUMUSD 7151 00y4JaroUIuXcsl MO0 BCEM HAIpaBJICHUSIM MOATOTOBKH U
CHenuagbHOCTAM Beex ¢opm oOyuenus / JI.B. Uynposa, 3.P. Mymmuna, O.A. Mumypusa;
MaruuToropckuii roc. Texunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um.
I'. 1. HocoBa, 2023. — 26 ¢. — TekcT : HEenoCpeACTBEHHBIM.

7. Konsana, JI.I'. KosmonaHble pacTBOPHI: METOIMUYECKUE YKA3aHUS K JTaOOpaTOPHOM
paboTe No AUCUUILTUHE « XUMUS U 00yJaroIUXCcsl 10 BCEM HAIPABIECHUSM HOJTOTOBKU U
cnenuaabHOCTAM Beex dopm ooyuenus / JI.I'. Konsaa, JI.A. boawsin; Marautoropckui roc.
texHudeckuit yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2023. — 9
c. — Teker : HEMOCPENCTBEHHBIN.

8. Konsipa, JI.I'. OkucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU: METOINYECKUE
yKa3aHus K 1a00paTopHOi paboTe Mo JUCHUILINHE « XUMUS) U1 00YJarOIIUXCs BCEX
HaIpaBJICHUH TIOJrTOTOBKY U crienuaibHocTel Becex ¢popm obyuenus / JL.I'. Konsna, E.B.
Tapactok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 ¢. — TeKcT : HEMOCPEACTBEHHBI.

9. Konsana, JL.T'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U IIEKTPOXUMHUYECKHE
MPOLIECCHI: METOAMYECKAs pa3padoTKa K CAaMOCTOSTENFHOM paboTe A7t 00yJaromuXcs Mo
BCEM HaIlpaBJICHUSM MOJITOTOBKHU U CTIeUaIbHOCTAM Beex popm oOyuenus / JI.I'. Konsna,
E.B. Tapacrok, O.P. Mynnuna; Marautoropcekuii roc. texundeckuit yo-T um. I'. M. Hocosa.
— Marnutoropek : MI'TVY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenoCpeACTBEHHBII.

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKHE MPOLECCHI: METOIMYECKUE YKa3aHUs K
nabopaTtopHoit paboTe Mo TUCIUTUINHE «XUMHUSD» 1715 00yJaIONINXCs IO BCEM HAINPaBICHUSIM
MOATOTOBKH U CHEIUAIBLHOCTSIM Beex ¢popM oOyuenus / O.A. Mumypuna, H.W. Poguonosa;
Marnurtoropckuii roc. Texuudeckuil yH-T um. I'. 1. HocoBa. — Marauroropck : MI'TVY um.
I'. K. HocoBa, 2023. — 13 c. — TekcT : HEeNoCpeACTBEHHBI.



r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebi:

IIporpammMHoe oGecnieueHue

HaumenoBanue o
o Ne norosopa Cpox aelcTBUS TULEH3UU
MS Office 2007 |\, 135 o1 17.09.2007 GeccpodHo
Professional
FAR Manager cB0OOIHO pacnpocTpansemoe [10 06eccpovHO
7Zip cB0OOOIHO pacnpocTpansemoe [10 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHDLIX U l/lH(l)OpMalll/IOHHble ClIPpaBOYHBLIC CUCTEMbI

Hassanue kypca Ccruika

DrekTpoHHas 0a3a MepuoIMUeCKuX u3aanuii East View

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

HanmonaneHas uHQOpMaMOHHO-aHATTUTHYECKAST URL:

cucrema — Poccuiickuit nuaekc HayaHoro rurtupoBanust | https://elibrary.ru/project_risc.
(PMHILI) asp

denepanbHOE FOCYAaPCTBEHHOE OFOKETHOE

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

MIPOMBIIIIJIEHHONW COOCTBEHHOCTH»

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

Poccniickag 'ocymapcrsennas ombimoreka. Karamorn
yAap /catalogues/




OnektpoHHbie pecypesl oubmunorek MI'TY um. 1. https://host.megaprolib.net/M
HocoBa P0109/Web

9 MaTtepuajibHO-TeXHUYeCKOe ofecneyeHne JUCHUNIMHBI (MOTYJIS)

MarepuanbHO-TEXHUUECKOE 00eCTieueHHEe JUCIUIUINHBI BKIIOYALT:

VYdeOHble ayIUTOPUH [T TPOBEACHUS 3aHIATUH JIGKIMOHHOTO THMa. OCHaIIeHuE:
MynbTUMeIMHHBIE CPEACTBA XPAHEHUS, TIEpelaud U MPEICTaBICHIUS WH(OPMAIIHH.

VYdeOHble ayIuTOPUH [T IPOBEACHUS Ta00PAaTOPHBIX 3aHSATHH, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallnH.
Ocnamenune: O00pyIOBaHKE TSI BHITIOJHEHUS JIA0OPATOPHBIX pabOT, XUMUYECKasl TOCY/Ia,
peakTuBbl, HarnmsaHeie MaTepualibl: TaOIHIIBI, CXEMBI, TUIAKATHI.

[Tomermenus st caMoOCTOATENBHOM paboThl 00ydaromuxcs. OcHaleHue:
[MepconanpHbie KoMIBIOTEPHI ¢ akeToM MS Office, Beixogom B IHTEpHET U ¢ AOCTYIIOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENBHYIO CPENly YHUBEPCHTETA.

[Tomemienus g XpaHeHUs U TPOPHIAKTUYECKOT0 00CTyKUBaHUS y4eOHOTO
obopynoBanus. OcHaenue: Cremiaxu, celdbl 1isl XpaHEHNs yueOHOro 000pyA0BaHMSL.
HNHCcTpyMeHTHI 151 peMOHTa J1ab0paTOPHOTO 000PYAOBaAHUS.



IMPUJIOKEHME 1
6. YueOHO-MeTOIUUYECKOE 00ecTieyeHHe CaMOCTOATeIbHOI padoThl 00y4YalouXcs

CamocrosTenpHas paboTa OOydalOMIMXCS MOJAPA3esIeTcss Ha ayJIuTOPHYIO, KOTopas
MPOUCXOAUT KaK BO BpPCMs J'Ia60paTOpHLIX 321H$ITI/II71, TaK W Ha IUJIAHOBBIX KOHCYJIbTAlIMAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJATOTOBKH CTYJIEHTAMU OTYETOB IO J1a0OpaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUSA JOMAIIHUX 3aHaHHfI.

AynutopHas caMocCTOoATelIbHas paboTa O0O0ydalooIIMXCsl IpeanoJiaraeT  IMPOXO0KJIECHUE
TECCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIJIMHBI. TecThl BKIIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOro TOHHMMAaHHS HW3YYEHHOTo Marepuaina. TecTsl
IIOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMYy BOIIPOCY Ipe/UlaraeTcsi YeThlpe BapUaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WJIM HECKOJBbKO TMpaBWibHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBISIETCS IMyTEM
COIIOCTABJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMH W MPOTEKACT OUCHDb 6I)ICTp0. MakcumaiasHOe
KOJIMYECTBO 0ayIOB B Kax 101 Teme Kypca — 10.

KoHTposbHbIe BONPOCHI /i1 3alIMTHI J1a00paTOPHBIX padoT
Tema «XuMu4eckass TepPMOAUHAMHUKA»

DHepzemuxa XuMuuecKkux npoyeccos
1.  Moxer 1M mpouecc pacTBOPEHHs BEIIECTBa B BOJIE COMPOBOXKAATHCS POCTOM SHTAJIbIUU
CHUCTEMBI?
Moxer nu yenmoBue AH<0 xapakTepu3oBaTh paCTBOPEHHUE BEIIECTBA B BOJIE?
UTo Ha3bIBaETCS TEIUIOTOM (SHTAIBIIMEH) PACTBOPEHHS BeliecTBa?
UTo Ha3bIBAETCS TEIUIOTOM (SHTAIBIIUEH) HEUTpATU3AIUN?
UTo Ha3bIBACTCS TEIUIOTOM (SHTAIBITUEH) OCAKICHUS?
Kak u3mensiercst 3HTaIbIuUs B 9K30TEPMUYECKUX PEAKITUIX?
Kaxkoii 3HaK uMeeT U3MEHEHUE SHTATBIUN YHAOTEPMUYECKON peakuu?

Noookown

Tema «XumMuueckass KHHETHKA»

CKopocmb Xumuyeckux peaxyuil
UYto n3yyaer xumMuueckasi KHHETHKa?
JlaiiTe onpeneneHue CKOPOCTH TOMOT€HHOW M T€TepOTe€HHOM peaKiIni.
Ot xakux GakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiuu?
Jlaiite onpenenenne 3akoHa AeWCTBUS Macc.
UTto Ha3bIBaIOT KOHCTAHTOW CKOPOCTHU?
Ot xakux QakTopoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npaBuio Bant-T'odda.
UTto Ha3bIBAIOT TeMIepaTypHbIM kodddunuenToM? Kakue OH MOKET UMETh 3HaUCHUs?
[Touemy moBbIIEHHE TEMIIEPATYPHI YBEIUYUBAET CKOPOCTh PEaKIUu?

ONoGa~rwWNE

Tema «PacTBOpBD

Ilpuzomoenenue pacmeopa conanoll KUciomyl U yCmano61eHUe €20 mOYHOU KOHUEeHmpayuu
1.  TlepeuncnuTe OCHOBHBIE CIOCOOBI BBIPAKEHHS KOHIIEHTPALIUU PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIGHTpAIMIO pPAacTBOpa, €CIM UW3BECTHA HSKBHBAJICHTHAsS
KOHIIEHTpalus?
3.  Kak paccuurtaTh Maccy pacTBopa, €ciM M3BECTHA MaccoBas JOJs PacTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJBbI.
4. Yro Takoe SKBHBAJICHT BellecTBa?
5. Kak paccuurtaTh MOJIIpPHYIO MacCy SKBHBAJICHTA BellecTBa?
6. B kakux egMHHIIaX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?



ogakrwhdE

NookrwdpE

BOoooo~NoGaR~wWNE

NooogkrwdE

10.

11.

12.

0.

Inekmponumuyeckan OUCcouuauus
Kakwue BerecTBa Ha3bIBAIOTCS IIEKTPOIUTAMHE?
UTto Takoe MEKTPOTUTAYECKAS TUCCOIHAIIHS?
UTo HA3BIBAIOT CTEMECHBIO TUCCOLUAIIUY IIEKTPOIUTA?
Kaxue 3mekTpoauThl OTHOCATCS K CUIIbHBIM?
B kakowm ciydae peakiiuu HOHHOTO 0OMeHa MPOTEKAIT HeoOpaTuMo?
Kakwue BerecTBa B MOHHBIX YPaBHEHUSX 3aIMCHIBAIOT B HIOHHOM BHIE?

T'uoponus conei
UTto Takoe ruapoIu3 coyeit?
Kakue conu noaseprarorcst ruiponnsy?
Kak onpenenuts cpeny pactBopa cosm?
Uro Takoe creneHs ruapousa?
Kaxk paccunutarh KOHCTaHTY TUApoIN3a?
Kaxkue (akTopbl BIUSAIOT Ha CMEIIIEHUE PABHOBECHS PEAKIIMH TH-POJTHU3a COITH?
[Tpu KaKUX YCIOBHSIX MOXKHO YCHIIUTH THIPOJIH3 COJTH?

Tema «/lucnepcHbie CUCTEMbD)

Konnouonwvie pacmeoput
Kakune cucrtembl Ha3bIBAIOT JTUCTIEPCHBIMU ?
2.11o KakuM MPUHIUIIAM MOKHO KJIacCU(PUIIMPOBATh TUCIIEPCHBIE CUCTEMBI?
UYTo sIBIISIETCSI OCHOBHBIM MTPU3HAKOM KOJUIOMIHOTO COCTOSIHUS BeliecTBa?
KaxoBa npupo/1a noBEpXHOCTHOM 3HEprumn?
Kakumu cniocob6aMu MOKHO MOJTYYUTh JUCTIEPCHBIE CUCTEMBI?
OO0bsAcCHHUTE MEXaHU3M YCTOWYMBOCTH KOJUIOMIHBIX CUCTEM.
B 4yem coCTOUT CyIIHOCTh arperaTUBHOM yCTOMYMBOCTH?
UYem oOycroBiieHa ceTMMEHTAIMOHHAS YCTOMYUBOCTD?
Kaxkoii nporiecc Ha3bpIBaeTCA KOAryJsiiue?
HazoBute criocoOsl Koaryssiuu 30JIEH.

Tema «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccobn»

OKucaumenvHo-60ccmanosumenbHvle peaKyuu
Kakue peakiiuu Ha3bIBaIOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU?
UTo Ha3bIBAIOT OKUCIEHHUEM U BOCCTAHOBICHUEM?
UTo HaA3BIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM?
HazoBure BeriecTBa, M3BECTHBIE KaK CUIIbHBIC OKHCITUTEIH.
HazoBure BeriecTBa, M3BECTHBIE KaK CUJIbHBIE BOCCTAHOBHUTEIH.
Uto Ha3bIBAIOT OKHCIEHHOU (POopMOil 1 BoccTaBiIeHHOM GopMoii BemecTBa?
B kakux ciydasx BellecTBa MPOSBISIOT TOJBKO OKUCIHUTENbHYIO ¢GyHKiuio? Ilpuenute
MIPUMEPHI.
B kakux ciydasx BemiecTBa MpOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (yHKIMI0? [IpuBeaute
MIPUMEPHI.
B kakux ciyyasx BellecTBa MPOSBISIOT OKUCIUTENBbHYIO U BOCCTAHOBUTEIBHYIO (YHKIHH?
[IpuBeauTe mpUMepHI.
SBnsieTcsd M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEaKIHMH OKUCIUTEIEM WIH
BoccTaHoBUTENEeM? OKHUCISIETCST OHO WJIM BOCCTAHABIMBAeTCs?  YBEIWUYMBAETCA WIIU
YMEHBILIAETCS €r0 CTENEHb OKUCIIEHUA?
SBnsierca 1M BEUIECTBO, NPUHHMMAIOLIEE €-, B HEKOTOPOM pPEAKIUH OKHUCIUTENIEM WIH
BoccTaHoBUTeNEM? OKHCISETCS OHO WJIM BOCCTAHABIMBAETCSA? YBEIWYMBAETCS  WIH
YMEHBILIAETCS €T0 CTENEHb OKUCIIEHNA?
VYKaXuTe cTerneHb OKUCIEHUS aTOMOB B CIEAYIOIIUX BELIECTBAX: XJIOpHUA Oapus, HoJ, XJIOpHas
KHUCTIOTA, IUAHHUI-UOH, THIPOKCH]I MarHUsI, TEJLUTypOBasi KUCIOTA.



13. UYro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTECHITHAT?

14. Kakue peakuu OTHOCSTCS K peaKIMsSIM JUCIPONIOPLIMOHUPOBAHUA?

15. Kakue peakiuy OTHOCSTCS K BHYTPUMOJIEKYISIPHOMY OKUCIIEHHUIO - BOCCTAHOBJIEHUIO?
16. Kakwue peakuuu OTHOCATCS K MEKMOJIEKYTISIPHOMY OKHUCJICHHUIO - BOCCTAHOBJICHUIO?
17. Yro Takoe 3eKTPOABUKYIIAs CHJIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIN?

Tema ((3HeKTp0XI/IMI/I‘leCKHe CHUCTEMbID»

InekmpoxumuuecKue npoyeccol
DNEeKTPOXUMHUYECKUE CUCTEMBI.

Krnaccudukarus 3J1eKTpOXUMUIECKIX TTPOIIECCOB.
lNanpBanmyeckwmii anemenT Januamsa — AxkooOwu.
DNEeKTPOABMKYIIAS CUJIA TAIbBAHMYECKOTO AJIEMEHTA.
N3mepenue 35eKTpoIHBIX TOTEHITHAIOB.

Psin craHmapTHBIX 2JIEKTPOIHBIX TOTEHIMANOB. CBOMCTBA META/NIOB B COOTBETCTBHUU C HX
TIOJIOXKEHUEM B PSTY HANPSHKEHU.

7.  VYpasuenue HepHcra.

8.  DneKkTpoau3 pacIiaBOB M PACTBOPOB.

9.  KarojHbIe ¥ aHOIHBIC MTPOIIECCHI.

10. OObenuuHeHHbIN 3ak0H Dapanes. Borxoxa mo Toky.

oakrwnE

Koppo3ua memannoe

1.  Yro Ttakoe koppo3us?

2. Kaxue BHIIBI KOPPO3HH BaM H3BECTHHI?

3. DnexkTpoxXuMHYecKas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOJHOE BOCCTAHOBJICHHE
OKHUCJIUTEJSL.

4.  Tlepeuncnute criocOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.

5.  Ilouemy Bo3pocia CKOPOCTh BbIAEICHHS BOJOPOIa MPU A00aBICHUU CONU?

6.  CpaBHHUTE pe3y/lbTaThl ONBITOB [0 KOPPO3HUHU MPU KOHTAKTE *Keje3a U HUHKA, U jKelie3a U MeTHOM

MIPOBOJIOKH B JMCTUJUTMPOBAHHON M «MOPCKO¥» Bojie. ['/1e mporiecc mpoTekaet OBICTpee U YeM BBI
310 00BsACHUTE?

BapuaHTbl TeMaTHYECKHX TECTOBBIX 3aJaHUii IS TEKYIero KOHTPOJIs
XuMHuYecKasi TEPMOJAUHAMUKA

B tecrax mo Teme «XuMudeckas TEPMOJIUHAMHKAY: TIEPBBIC IECTh 3aJIaHUN OIICHUBAIOTCS B
0,5 6amna, cenpmMoe — B 1 0al1, a BOCBMOE, IEBIATOE U JECATOE 3aJaHusI — B 2 Oaya.

Tecer Ne 1

1. Tlpu paccMOTpeHHH XUMHUYECKOM peaklmu cucmema 03HAYaeT:
a) MHCXOJIHBIE peareHThl
0) MIPOAYKTHI XUMHUYECKOH peakiiu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJHBIE PeareHThl U MPOIYKThl PEAKIINH
2. IlepBblii 3aK0H (TIEpBOE HAYaJIO) TEPMOJIMHAMMKHN MaTEeMaTHUECKHU 3aIIMChIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na ry AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBIINA PEAKIIMOHHOM cucteMsbl nosbimmaetcs (AH > 0)
0) teruoBoit a3 dekt peakunu orpunareneH (Q< 0)
B) SHTAJIBINS pPEaKIMOHHON cucTeMbl ymMeHbaercs (AH< 0)



T') AaBJICHHE PEAKIMOHHON CUCTEMBI MTOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIC A3P(PEKTHI MPUHATO 0003HAYATH:

a) AUct B) Q 101327
0) AH®gs r) AHcr
5. Kakue u3 NpUBEICHHBIX PEAKIIUl SIBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]Ix/mMob
0) H2+4/2 0.=H20, AH = -242 K]Ix/mMoib
B) 1/2N2+1/2 02=NO , AH = 90 K]I>x/mMo01b
r) 1/2H2+ 1/21=HI, AH = 26 K]I»/Mob

6. Kakas w3 HanmucaHHBIX HUXKE PEaKIMi OTBEYACT TEIUIOTE 0Opa3oBaHUs okcuua azora ( || ) B
CTaHJAPTHBIX YCIOBHAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 =NO
6) N+ 1/202=NO r) NH3+ 5202 =2NO +3H:0
7. Tlpu BoccranoBieHuu 16r okcuna meau( || ) mo peakuuu :
CUuO () *+ C (rpagur) = CU 1 + CO (1), mormoTmiiock 22 kK TEIUIOTHI.
DHTanbnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hust peakiurt NIiO o + C (pagur = Ni @ + CO (). Onpenenure BO3MOXKHOE HarpaBiCHUE
CaMOITPOU3BOJIBHOTO TEUEHUs PEAKIMU MPY CTAaHJAPTHBIX YCIOBUAX U NpH Temneparype 627°C.

BemectBo AH%98 (KIIx/MOIB) S°os  ([x/Momp*K)
NiO () —239,7 38
C (rpagum) 0 574
Ni 0 29,9
CO -110,5 197,4

B otBetre ykaxute 3HaueHus sHepruu ['mb0Oca mpu CTaHIAPTHBIX YCIOBHUSX, NMPH TEeMIIepaType
627°Cu TeMmeparypy Havalla peakiuu

a) 74,5;- 3600, 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcs SHTPOIHS IPU Pa3IOKEHUN KapOOHaTa KaJIbIIHs?
a) YBEJIMYHBACTCS B) HEC YMEHBIIIACTCS
0) yMeHbIIIaeTCs T') HE 3HAI0
10. JTanHas peaxius:
2KCIO;3 (18) —2KCl (1)+302 (1) AH<O moeT caMOIpOu3BOJIBHO MPOTEKATh
a) B TIPSIMOM HaIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HaIpaBJICHUU T') HE 3HaI0

XuMHuyeckass KHHETHKA

B Tectax mo Teme «XHMHUYECKas KHHETHKA»: IIEPBOE, BTOPOE, TPEThE, YUSTBEPTOE U MATOC 3adaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMoe, BOCEMOE, JISBIATOE U IecsaToe — B 1 0alli, a o JMHHAAIATOC
— B 2,5 Gama.

Teer Ne 1

1. Paznen XumMuH, U3ydaroluid CKOPOCTH M MEXaHU3Mbl XHMHYECKHX PEAKIIHi, HA3bIBACTCS
a) XMMUYECKas TESPMOIMHAMHKA
0) TEpPMOXUMHS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUu — 3TO ...
a) BpeMmsl, 32 KOTOPOE MOJHOCTHIO PACXOJIYETCS OJJTHO M3 HCXOHBIX BEIICCTB



0) U3MEHEeHNE KOJIMYECTBA BEUIECTBA PEareHTOB (MU MPOIYKTOB) PEAKIIMU B €ANHUILY
BpEMEHM B €IMHUIE O0bEeMa
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIiH
3. B Kakux equMHMIIAaX BBIPAXKAECTCS CKOPOCTh XUMHUUECKOW peakiun?
a) Moib 1 ‘¢t
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB? C
4. Or kakux (HakTOpOB 3aBUCHT CKOPOCTh XUMUYECKUX PEAKIIHIA?
a) OT MPUPOJIBI PEATUPYIOIINX BEUIECTB
0) oT Temrieparypsl
B) OT 00beMa PeaKIMOHHOTO COCYIa
5. CocTosiHue XMMHYECKOTO PaBHOBECHS OOPAaTHMBIX IPOIIECCOB KOJIMYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMU TPOTYKTOB PEAKIHH
0) sHeprueil akTUBU3aIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anmceiBaeTcsi BBIpaKEHHE JIs1 CKOPOCTH PEAKIINN
4NO 1 +6HO=4NH31)+50:)
a) V = k[NO]*[H20] 0) V = k[NH3][O2] B) V = K[NOJ*[H.0]°
7. Kak 3anmmiercst BeIpakeHUE Ui KOHCTAHTHI paBHOBecHus peakiuu A + 2 B = C +D?
a) Ke = [C][D] / [A][B]?
6) Ke = [C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kaxkoii oTpe3ok Ha TuarpaMme TOKa3bIBaeT 3HAYCHHE TEIIOBOTO A deKTa peaKiuu?

ayl E % .
1
0) 2 2
v
B)3 7y
./ :
—y A

v

XOJI peaKIuu

9. Yto MOXXHO CKa3aTh O pPEaKIMH, H300paKEHHOH Ha TuarpaMme K Borpocy 8?7

a) 9K30TepMHUYECKas peakius

0) SHIOTEpMHYECKAs PEAKIUs

B) pPEaKIIys OMUCHIBAET COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.

a) MPpU MOHWKEHUH TEMIIEPATYPHI

0) IpH MOBBILLICHUHN TEMIIEPATYpPhI

B) IIPY MOBBIIIICHUH JABICHUS

11. ins peakunn Cu) + 2 H 2 ) = CH 4 (n ipu HEKOTOPO# TemrepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBecHast KOHLIEHTpalMs BOJOpoa paBHa 1,2 Mojb/11. BeluuciuTe HCXOIHYIO0 KOHIIEHTPALIHIO
BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0



PacTBopbI

B tecrax mo Teme «PacTBOoph»: mepBoe 3amaHuE OICHMBAacTcs B | 0amr, BTOpoOe, TPEThE,

4eTBEPTOE, MATOC U MIECTOC 3a1aHusl - B 1,5 6aimia; ceapMoe, BOCbMOE, IEBATOC U JIECSITOC — B
0,5 6amra.

Tect Nel

1. dns ypaBuenus peakiun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHUE 3aIHIICTCS B BUIE
1) 2K+ S04*" = K;S04
2) Cu® +S042 + 2K* + 20H" = Cu(OH)24 + K804
3) CuSO4 + 20H™ = Cu(OH)2! + S04
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBOpa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nagenue PH 0,1 M pactopa HCIO4 paBHO
11 2) 2 3) 11 4) 13

4. Jlns momasienus ruapoausa xiopuaa xpoma (I1I) cienyer
1) 1m00aBUTH CONIIHYIO KUCIOTY
2) 100aBUTH IIETOYb
3) pa3baBUTH PacTBOP BOJOM
4) TMOBBICHTH TEMIIEPATYPY
5. B pas3baBiieHHOM pacTBOpe, MNPUTOTOBIEHHBIM M3 THApPOCYIb(ara Kalblus U BOJBL, CymMMa
K03 PUIMEHTOB B ypaBHEHHUU HEOOPATUMOM JTUCCOMAIIMK PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKkcanaTta cepedpa pasHa 3,27-10% r/ 100r H20O. Omnpenmenurte Npou3BENCHHE
pactBopumocT Ag2C204
1) 5:10°12 2) 1,16-10°® 3) 10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10Ji paCTBOPEHHOT'O BEIIIECTBA — 3TO OTHOIIICHUE
1) Macchl BeliecTBa K Macce BOJIbI
2) KOJMYECTBA BEIIECTBA K 00bEMY BOJIbI
3) Macchl BelecTBa K Macce pactBopa
4) KoJMyecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1a0bIM 371eKTpoauTaM OTHOCUTCS ...
1) rUaPOKCHI aMMOHHUS
2) THUAPOKCH] KaJlUs
3) XJIOpHI KaIbLUs
4) MmapraHIioBas KACJIOTa
9. M3BecTHO, YTO BOJAHBIE PACTBOPbI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WM KHUCIYIO CPEIy.
[IprnuuHOM 3TOTO SIBNISIETCS ...
1) snekTposu3 cosieit
2) IUCIIPOIIOPLUHOHUPOBAHKE CONEi
3) rumpaTHpOBaHHE COei
4) ruaponus cosei
10.3nauenune PH uucroii Boas! npu 25°C cocraBiser
nH1 2) 7 3)0 4) 10

JducnepcHblie cuCTEMBI

B tecrax mo Teme ((I[I/ICHepCHBIC CUCTCMBID»: TICPBOC, BTOPOC, TPETHC U YCTBCPTOC 3aJaHUA
OLICHUBAIOTCs B 1 63.J'IJ'I; IATOC M ICCTOC 3aJaHus - B 3 Oamna.



Tect Nel

1.  Vkaxwure pa3Mepsl YaCTUIl KOJUIOUIHBIX CUCTEM

1) menbiie 1 HM

2) 60ab1re 100 HM

3) ot 1 M 10 100 HM
2. Kakwe WOHBI CHOCOOHBI BBI3BATh KOATYISIUIO KOJUIOWIA, YAaCTHIBI KOTOPOTO HMMEHOT
TMOJIOKUTETBHBIN 3apsi?

1) kaTHOHBI

2) aHUOHBI

3) MOJIIpHBIC MOJICKYIT
3. Jusg KakoTo JIEKTPOJIMTA MOPOT KOATYJISIUN KOJUIOUAA C TIOJI0KUTEILHO 3apsHKCHHON JacThIleh
JIOJKEH OBITh HAUMEHBIITHM ?

1) xnopun Kamust

2) cynabdar Kanus

3) oprodocdar kanus
4.  Munema 30Ji1 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI~
KaKOM 3JIEKTPOJIUT UTPAET POJib HOHHOTO cTaduiu3aropa?

1) xmopun xenesa (111)

2) Boja

3) TUAPOKCHUT KaTHst
5.  Tlpu B3ammopeiictBuu 20 mu 0,001H wmutpata cBunma (1) ¢ 10 ma 0,02H cynbdara xamus
obpasyercsi 301b cynab(ara csuHma (I11). K xakomy sieKkTpoay MOJDKHBI MEpEMENaThCs YaCTHIIbI
JCTIEPCHOM (a3bl MpH IEKTpon3e?

1) HaXOATCS B COCTOSIHUM THHAMHYECKOTO PABHOBECHS

2) K KaToay

3) k aHOy
6. B aBe xoyiOp1 HaJIMTO TIO0 SO MJI 30151 THAPOKCHIA JKene3a. [ Toro yToObl BBI3BATh KOATYIISIIHIO
30J1s MOTPeboBaIOCh 100aBUTH: B mepByto — 5,3 mur 1H pactBopa xmopuaa xanus; B Apyryro — 18,7 mi
0,001H pactBopa docdaTa HaTpus. Beraucanure mopor Koaryasiui Kaxa0ro dJIEKTPOJIUTA.

OKHCANTENbHO-BOCCTAHOBHTEIbHbIE MpouecCChl
B Ttecrax mo temMe «OKHCIMTEIHLHO-BOCCTAHOBUTEILHBIC IpoHECCh»: MEPBOC, BTOPOEC, TPECTHE,

YEeTBEPTOE U IATOE 3aaHus orleHuBaroTcs B 0,5 Oauia; mectoe — B 1 Oait; ceibMoe M BOCbMOE — B 2
Oamia, a IeBATOE — B 2,5 OaJIOB.

Tect Ne 1

1. OxucnuTenb — 3TO aTOM, MOJIEKYJIA UK UOH, KOTOPBIH ...
1) YBEIMYHMBAET CBOIO CTEIEHb OKUCIICHUS
2) MPUHUMAET 3JIEKTPOHBI
3) OT/AAET CBOM AJIEKTPOHBI

2. Ilpouecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOrja ...
1) HEWUTpalbHbIE ATOMBI IPEBPALIAIOTCS B MOJOKUTEIBHO-3apsKEHHbIE HOHBI
2) MOJIOKUTEBHBIN 3apsii HOHA YMEHbIIAETCS
3) OTPULIATENBbHBIN 3aps]l MOHA YBEIUYHBAETCS

. I3 mpencraBnenHbIx Hke peakuuii kK OBP nucnponopunoHupoBaHust IpUHAAIEKUT ...

1) S + 2HNO3; = H2S0O4 + 2NO
2) 2H>0, = 2H,0 + O3
3) Mg + S = MgS

4. K BOCCTaHOBUTEISIM OTHOCSTCH ...
1)  meramibl, BOJOPOJ, YIIIepOT
2)  aKTHBHBIC HEMETAJLIbI



3)  DIEMEHTHI, HaXOISIIUECS B CPEIHEH YaCTH NEPHOANICCKON CHCTEMBI
5. CrerneHn OKHCIIEHUS KUCIIOPO/ia &) B BOJIC U 0) B TIEPOKCHIE BOIOPO]Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;06)+2
3) a)-20-1
6. [lepmanranar xanus B OBP, nporekaronux B KUCIION Cpefie, BOCCTAaHABJIMBAETCSA 1O ...
1)  xarmona Mn%*
2)  manranar-uona MnOs>—
3)  oxcuma mapranma (1) MnO
7. B peaknuu, nportekatomieir mo cxeme Cr.Sz + KNOs = KoCrOs + KzSOs + NO okucienuto
MIOJIBEPraroTCs CIETYIOUINE IEMEHTHI ...
1) asorwucepa
2)  cepau XpoMm
3)  XpoMm u a30T
8. CymMa k0d3(ppuIMEeHTOB B peakiliy, MpUBEIeHHOMN B Botipoce Ne 7 paBHa ...

1) 26 2) 18 3)35
2)

9. Cymma kodppuimentos B peakiuu KMnOs + HClouy, = ... paBHa
1) 30 2) 26 3)35

DJIeKTPOXMMHUYECKHE CHCTEMBI

B Ttecrax mo Teme «DIEKTPOXHMMHUYECKHE CHCTEMBI»: TIEPBOE, BTOPOE U TMATOE 3aJaHUs
olleHUBaIOTCs B | 0asut; TpeThe U YeTBepTOoe 3a1anus— B 1,5 Oaia; mectoe u cenpmMoe — B 2 Oasa.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMA ONPEACIISIIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenaeneeBa-Knaneipona
3) Bonbsrmana
4) Appennyca
2. Paccunraiite DJIC ranpBanndeckoro simemeHra Mg|MgSOs||CuSOs|Cu mpu cranmapTHBIX
YCIIOBHSX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npoaykTsl 00pa3yroTcs Ha KaToJIe IIPH JIEKTPOJIU3E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJI
2) cepedpo
3) a30THAsl KUCIIOTA
4) KHCJIOPOJ
4. Vkaxute CyMMy K03(h(QUIIEHTOB B ypaBHEHUH dJIEKTPOIH3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpPUBEICHHBIX  OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX  PEAaKIUH  MPOTEKAeT
CaMOTIPOM3BOJIBHO B MIPSMOM HaIpaBICHUH?
1). FeSO4 + Cu —...
2) CuSOs4 + Fe —...
3) CuSO4 +Na —...

4) HCI + Cu —...



6. Bbuncnute Maccy NMHKA, MOJYYEHHOTO TPH 3JIEKTPOJU3e Cyinb(dara IHMHKA, KOTOPBIN
poBoAWIIN B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°3
1. [IpuBennuTe CXE€MBI DJJIEKTPOAHBIX IIPOLECCOB M MOJIEKYJISIPHOE YPABHEHUE PEAKLMU,

MPOTEKAIOIICH MPH 3JICKTPOXUMHUECKON KOppo3uH TanbBaHonapsl Zn|Mg B cepHokucioi cpene. B
OTBETE YKAKUTE CYMMY KOIPPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHUH.

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

BueaynuTopHas camocToATenbHasA paboTa OOYUYAIOIIUXCS OCYIISCTBISICTCS B BHIC
W3YYEHHUs JIMTEepaTypbl MO COOTBETCTBYIOLIEMY pa3zeny ¢ HpopaboTKoil Marepuaina; o(opmieHus
OTYETOB 10 JIA0OPATOPHBIM PAbOTaM U BBHITTOJTHEHHSI JIOMAITHUX 3aJaHUH.

BapuaHTbl TeMaTHYeCKHX JOMALIHUX 3a/IaHU i IS BHEAYUTOPHOU caMOCTOSITeJIbHOI padoThI
CTYAEHTOB 110 TeMaM

JlomainHee 3aganue Ne 1
10 TEME «XI/IMI/I‘ICCKaH TepMOI[I/[HaMI/[Ka»

B nomamHem 3aiaHuu 1Mo TeMe « XUMHUuYecKas TepMOUHAMKKA»: TIepBasl 3aJlaua OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 6amn.

3amaya Nel
Hns peakuuu CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXKHOE HaIpaBJICHUE

CaMOTIPOM3BOJIGHOTO T€UEHHs PEAKIUU IIPH CTAHAAPTHHIX YCIOBUSX M pu  Temmepatype T = 927 °C,
€clIi TeryIoBoi 3(h(eKT peakluu 10 3aJaHHOW TeMIlepaTypbl He U3MEHHUTCS. YKaXHUTE: a) BhIACIACTCS
WIM TOTJONIaeTCs JHEepPruss B XOJ€ peakuuu; O) MNPUUYMHY HANJAEHHOTO WM3MEHEHMsSI JHTPOIHUU.
Paccuuraiite TemnepaTtypy Havajia peakiuu.

3agaua Ne2

Boeruuciure remmoBoit  addext peaknuu: CaCy ) + 2 H2O¢ = Ca(OH)2 () + C2H2 (1), TONIB3ysChH
CTaHJIaPTHBIMU TEIIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEMIOThl BHIACTUTCS WU
MOTJ0TUTCS Tipu oOpazoBanuu 2,24 n CoHz?

3anaya Ne3

[To TepMOXUMUYECKIM YPaBHEHUSIM PACCUUTANTE TEIJIO0BOU 3 DEKT peaKiuu:
Hopy + COz2¢)=CO () + H2 O¢). Tepmoxummuueckue ypaBHEHUS:

a) Hoy + 7% Oz = H20 (1), AH = -241,9 x]JIx;

6)2COr +020)=2CO2 ), AH =-566,2 x]JIx.

JlomalHee 3aganue No 2
o TeMe «XMMHUYeCKasi KHHEeTHKA»

B nomamrHem 3amanuu mo Teme «XMMHYECKas KUHETHKa»: MepBas 3aJada olleHuBaeTcs B 1,5
6amna; Bropas — B 0,5 Oanna; TpeThs, 4yeTBepTas u nsAtas — B 1 Oa.

3amaua Nel

Peakuus nporekaer nmo ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (). HauanbHble KOHLIIEHTpaLu
pearupyronux BeriectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mMons/1. Bo ckonbko pa3 u3MeHHUTCS
CKOpOCTh MpsiMOW peakiuu, kornaa npopearupyet 30% CO? Bo ckonbkOo pa3 M3MEHSTCS CKOPOCTH
IPUMOI 1 0OpaTHON peakIiy, eClii YBEIUYUTD JaBlieHHE B CUCTEME B JIBa paza’



3azaga Ne2

Ipu temmneparype 40 °C HexoTOpoe KOMMYECTBO BEIECTBA BCTYHMAeT B Peakiuio 3a 20MHH.
Paccuwnraiite BpeMsi, Ipy KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIHIO IIPH TEMIIEPATYpE
200 °C, ecnm TemmepatypHbIit KOYO(HUIMEHT CKOPOCTH PEaKIUU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPH 3TOM CKOPOCTh PEAKITUU?

3azmaua Ne3

Haiinure HagambHbIC KOHIICHTPAIUYA UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITHH:
Fe (7 + H20 %) = FeO () + H2 (1), €ciu paBHOBECHBIE KOHIIEHTPAIIMH PEarupyIONIuX BEIIECTB PAaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Mois/m1.

3azaya Ne4

Hns peakumonnoit cucremsl: CO y + H20 () = CO2 (7 + Hz () HavanbHple KOHLEHTPALMH
pasusl: [H20] = 0,5 momns/n, [CO] = 0,6 Mons/n. OnpeaenuTe KOHIICHTPAIIMN BCEX BEIIECTB B MOMCHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecUs paBHa 1,45.

3azmaga NeS

Bripazute uepe3 KOHIICHTPAIMK PEareHTOB KOHCTAHThI PAaBHOBECHSI CIICTYIOIINX PEaKIIHIA:

Now + 3 Hor) = 2 NHz (), AH =-92,2 xJIx;
COzr)y +C =2 COq), AH = +160,5 xJIx;
COwr +H20¢) =CO2 ) +Haw, AH=-41,1 xJIx.

VYkaxuTe HanpaBJICHUE CMEIICHNS XUMUYECKOTO PAaBHOBECHS ITHX PEAKIUI: a) TIPH MOHKCHUN
TEMITepaTyphbl, €CIH JaBJICHUE ITOCTOSHHO, O) TpPH MOBBINICHUW JABJICHHS, ©CIH TeMIleparypa
MTOCTOSTHHA.

Jdomammuee 3aganue Ne 3
o reme «PacTtBopbn»

B nomamuem 3amanum 1o Teme «PacTBopbI»: TiepBas, BTOpas, TPeThs M IATas 3aaadd
orieHuBaercs B 1 6ayt; yerBepras u mecras — B 0,5 Gana.

3amaya Nel

B xakom o6weme Bojbl cieayer pactBoputh 135r SNCly mis monydenus 3M pactBopa xiopuaa
osioBa (Il) ¢ mnotHoCTRIO P = 1,405 r/™Mn?

Paccunraiite: a) MaccoByl [0JII0 BeEIIeCTBAa B pacTBOpe; 0) MOJSPHYIO KOHLEHTPALUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTB; I) THUTP; /1) MOJIBHYIO JIOJIFO BEILIECTBA B PaCTBOPE.

3agaua Ne2

3aKOHUMTE MOJIEKYJSIPHbIE W HANUIIWTE COKpAIICeHHbIE WOHHbIE YpPaBHEHUS peakuui
B3aUMO/ICHCTBUS CIEAYIOUINX BEIECTB:

HBr + NaOH —

AgNOs + H2S —

MgCl; + KOH —

CaF;, + HCl—

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3amaya Ne3

CocTtaBbTe 10 /1Ba MOJIEKYJISIPHBIX YPAaBHEHHSI pEakIMi K CIEeIYIOIIMM HOHHBIM:

Ba?* + CrO4+ — BaCrOq;

NHs* + OH — NH4OH;

ZnS + 2H" — Zn* +HS

3agaua Ned

Boruncnure pH 0,05M pactBopa cepHOM KHCIIOTBI.

3amaya NeS

Kakue u3 cnenyromux coneit moaseprarorcs ruaponusy: NazSiOz. Cu(NOz)2. KBr? CocraBbre
MOHHBIE M MOJIEKYIISIPHBIE YpaBHEHUs THAPOJIM3a COOTBETCTBYIOMMX coiieil. Kakoe 3Hauenue pH (<
Win> 7) AIMEIOT PACTBOPBI ITUX COJICH?



3agauya Neb6
Haiinure npoussenenue pacrBopumoctu PhClz, eciu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0T0

COCAMHCHUS.

JlomalnHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE MIPOLECCHI»

B JOMAIITHEM 3aJaHHUU 110 TCMEC ((OKI/ICJ'II/ITeJ'II)HO-BOCCTaHOBI/ITeJII)HLIC HpOHGCCBI»: HepBaﬂ 3a1a4da
onieHuBaercs B 1,5 6auia; BTopas — B 2,5 6aia; TpeTbs — B 1 Gai.

3agauga Nel
[Tonbepure KO’ UIMEHTHI B YpPaBHEHHUSAX OKHUCIUTEIHLHO-BOCCTAHOBUTCIIBHBIX PEAKIIHMA.

VKaxuTe THI KOKIOW PEaKIUU.

Paccumraiite SIIEKTPOABIDKYIIYIO CHIY W OTPEACITUTE HAMpaBICHUE CaMOIPOU3BOIHLHOTO
NPOTEKaHWss  TEPBOM  peaknud  TNPH  CTAHJAPTHBIX  YCJIOBHSAX,  HCIONB3YysSd  3HAYCHHS
OKHUCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX TTOTCHIIHAJIOB:

HJ + HPOs — J» + HiPOs3 + HO

HNO, — HNOz + NO + H0

H[AuCls] + H20, + NaOH — Au +NaCl +02 + H20

NHsReOs +H, — Re + NHsz + H0

KBrO —» 0O + KBr

3anaya Ne2

CocTaBbTe YpaBHEHUS OKHUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHii:

KMnOs + NaNO2; + HO —

NaCrO, + H;O, + NaOH —

Bi(OH); + Nax$;0s+ NaOH —

BioO; + C —

Mg + HNOs () —

3amaya Ne3

Jlauel 1Be okucnutenbHO-BoccTaHoBHTENbHBIE mapbl: KNOz, KNO3z; u Pb(NOs)2, PbO:.
[Tonk3ysick TaOmUIECl CTaHAAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX ITOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOM peaknuu B ykazaHHou cpeae (HNOgz). Paccuuraiite 3HaveHwue
AIIEKTPOIBIIKYIIECH CHIIBI PEaKITUH.

JlomalmHee 3aganue Ne 5
1o TeMe «JIeKTPOXHMHUYECKHe CHCTEMbD»

B nomarHeM 3aiaHuu 110 TeMe «DJIEKTPOXUMUYECKHE CHCTEMbI»: IepBas 3ajaua OICHUBACTCS B
1 6amr; BTOpas — B 1,5 Ganna; Tpetbs — B 2,5 Oasia.

3agaua Nel
CocTaBbTe DIIEKTPOHHO-UOHHBIE YypPaBHEHHS JJIEKTPOAHBIX TMPOIECCOB U MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yIeH peakluu, MPOTEKAroIeH Mpu pabdoTe TalbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) ranbBaHMYecKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSB TOTEHIMAN aHOJA PaBHBIM CTAaHJAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIUIO
KaTHOHOB MeTaJlJla B KaTOJHOM pacTBope, mpu koTopoit D/IC raipBaHUYECKOTO 3JI€MEHTa YMEHBIITUTCS
Ha 0,02B.

3agaua No2
[IpuBenuTe cXeMbl SIEKTPOAHBIX TMPOIECCOB U MOJIEKYISPHbIE YpPaBHEHMS PEaKIIHiA,

MPOTEKAIOIINX TPU NIEKTPOXUMHYECKO# Koppo3un ransBaHonapsl  Co/Ni: a) B kucioit cpene; 0) Bo
BIJIQXKHOM BO3JyXE€.



Omnpenenure yObUTh MAcchl aHOJA TPU KOPPO3UHM B KHCIOW cpene 3a 20 MUH, €ClIH CKOPOCTh
koppo3uu cocraBuna 0,01 r/u.

3azaua Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YPABHEHHUS D3JIEKTPOJIHBIX IPOLIECCOB (AHOJX HMHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKLINH, IPOUCXOIALICH IPU DIIEKTPOIIN3E:

a) pacraBa NaOH;

0) pactBopa CoSOs,

Beruncnure (akTHueckoe KOJIMYECTBO MeETallla, TOJYYCHHOTO HAa KAaToJe MPH JIIEKTPOJIU3E
Co(NO3)2, eciu 35IeKTpOIH3 MPOBOANIM B TeueHHH 1 4. BbIxoa MeTasia o ToKy coctaBui 85%.

VYKaxuTe BO3MOKHEIE IMPUYUHBI YMCHBIICHU A BbIXOAa MCTaJlJIa IO CPaBHCHUIO C PACUCTHBIM.

KOHTpOJILHbIe BOIIPOCHI 110 TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TEPMOANHAMUKA»

OCHOBBI XUMHYECKOH TEPMOJHHAMUKH: TIOHSATHE CHCTEMBI, BUIBI CHCTEM.
TepmoauHaMuYecKre mapaMeTpsl U PYHKITUH COCTOSTHHS CUCTEMBI.

Buyrpennsis sneprus. Pabota. TemoTa.

[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOI).

OHTanbNus Kak (PYHKIMS COCTOSTHUS CUCTEMBbI. DHTaJIbIUS 00pa30BaHUs BELECTBA.
TemoBoit >dext xumuyeckoil peakuuu. DakTOpbl, BIUAIONIME HA TEMIIOBOM 3(PPexT
XUMHUYECKON PEaKIUU.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CmencrBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak (HYHKIUS COCTOSIHUSI CHCTEMBI.

10. BTopoii 3aKOH TEPMOJMHAMUKH.

11. Tpernii 3aK0OH TEPMOTUHAMUKH.

12. Dwneprus ['m60Oca.

13. HanpaBneHue caMOnpOU3BOJIBHOIO MPOTEKAHUS XUMUUECKUX PEAKLIUH.

oakrwdE

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

Xumunyeckas kKuHeTuka. CKOPOCTh XUMHUYECKOM pEaKIIuy U METO/IbI €€ PeryJIupOBaHHUs.
Bnusinue KOHIIEHTpaluu Ha CKOPOCTh XUMUYECKOM peakuu (3aKOH JIEHCTBYIOIUX Macce).
Brusiaue Temneparypbsl Ha CKOpOCTh XUMHUUYecKoi peakiuu. [Ipasmino Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBaLMKU. Y paBHEHHE AppeHuyca.

Teopus mepexoqHOro KOMILIeKca. JHepreTHIeckas quarpamma.

KpuBas MaxkcBemna — bonbliMana. DHepreTruueckuil 6apeep.

Karanutuueckue CUCTEMBI.

Brnusinue katanuzatopa Ha CKOPOCTh XUMUYECKOM PEAKIIHH.

0. TomoreHHbIN U reTEPOTECHHBIN KaTalu3.

1. KonebareabHbIC peaKIuu.

12. Xwumuueckoe paBHoBecue. OOpaTrMbie U HEOOPATUMBIE PEAKIIUU.

13. KoHcTaHTa XMMHUYECKOTO PaBHOBECHSI.

14. Cwmemenne xumuueckoro paBHoBecus. [Tpunmumn Jle—1llarense.

15. BnwusHME KOHIIEHTPAINH, AABICHUS U TEMIIEPaTypHl.

16. ®a3oBble paBHOBECHS.

17. da3oBbie AMArpaMMBbl AJIs1 OTHOKOMIIOHEHTHBIX CUCTEM.

RBPBooo~NokwNE

KonTpoabsHubie Bonpocsl o Teme «PacTBopbn»

7. Ilonsatue pacTBopa. PaCTBopI/IMOCTB BCIICCTBA. PaCTBOpI/IMOCTL rasa.
8. PaCTBOpLI. Cnoco0bl BBIPAKCHUSA KOHICHTpAllUU PACTBOPOB (MaCCOBaﬂ JA0JId, MOJIIpHasa
KOHIOCHTpalud, MOJIApHAas KOHICHTpAIWA 5KBUBAJICHTA, MOJIbHAA N0JIA, TI/ITp).



9.  KosmmuratuBHbIe CBOWCTBA pacTBOPOB. M ieaibHBINA pacTBOpP.

10. 3axonsl Payns: | (tonomerpuyeckuii) u |l (30ymmmockonuyeckuii 1 KpUOCKOMUYECKHUH).

11. Ocmoc. OcmoTtuueckoe aapieHue. Cxema ocMOMeTpa.

12.  KuciaoTHO-OCHOBHBIE B3aMMOACHCTBUS BEIIECTB.

13. Honnas Teopus KUCIOT U OCHOBaHMI AppeHunyca. OCHOBHBIC MOHATHSA U IOJIOKEHUS TEOPUU
Appenuyca.

14. [Quccoumaiusi KUCJIOT, OCHOBAaHMW M COJIEH C TOYKM 3pEHHUs] HMOHHOW TEOpuu AppeHuyca
(mpumepsl).

15. Crenens auccormanuu. CUIbHBIE U CTA0bI€ SJEKTPOJIUTHI.

16. uccomnmanus cnadbix >nekTponnuToB. KoHcTanTa Aucconmanum.

17. 3akoH pa3odasienus OCTBaib/IA.

18. Peakiuu MOHHOTO OOMEHA MEXy JIEKTPOJIUTAMU (Ha MPUMEpEe peakimii oOpa3oBaHusl c1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

19. TIpowusBeneHue paCTBOPUMOCTH.

20. HonHoe nmpowusBeneHue BOAbL. BoIOPO HBIN M THAPOKCHIIBHBIHN ITOKA3aTeIH.

21. Twupponu3 coseit. TUTIBI THAPOITU3A COJICH.

22. KonmuecTBeHHBIE XapaKTEPUCTUKH MpoIecca THAPOIIN3a.

23. ®daxTophl, BIUSIONINE HA TTPOIIECC TUIAPOIIH3A.

KonTposibHbIe BOPOCHI 10 TeMe «lucnepcHbie cUCTEMBbD)

I'eTteporennbie cmecu. JlucnepcHbie CUCTEMBI.
JHucnepcHocth. Knaccudukanuu AUcrepcHbIX CUCTEM.
Komnnouansie pactBopsl. JInoduinbHbie u 110¢poOHBIE KOJIIOUIBI.
CriocoObl moTyueHus: KOJUIOMIHBIX PACTBOPOB.
CrpoeHnune KOUIOUIHBIX YACTHII.
[IpaBuno ®asiuca — [leckosa.
Y CTONYMBOCTD KOJUTOUAHBIX cCUCTeM. CTaOMIH3aTOPHI.
Koarynsmust muopuibHBIX 1 THO(GOOHBIX KOJIJIOUIOB.
CenuMeHTanMs KOJUIOUIOB.
0. Koarynsmus KOJIOUIHBIX PACTBOPOB AJIEKTPOJIUTAMH.
1. TIlIpasuno llynene — lapau. Koarymupyroras cnocoOHOCTb.
12. OnTuueckue CBONCTBA KOJIJIOUIHBIX PACTBOPOB.
13. DnexTpuueckue CBOICTBa KOJUIOUAHBIX PACTBOPOB.

RBROoo~NoOR~wONE

KonTpoabHbie Bonpochl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
Npouecch»

OcHOBHBIE IOHATHSA TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
OKHCANTENBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BELLIECTB.

Bakneinne OKACIUTENN U BOCCTAHOBUTEIN.

Turnb! OKUCINTEIBHO-BOCCTAHOBUTENBHBIX pEaKIUi (IpuUMepsI).
OKHCANTENBHO-BOCCTAHOBUTEIBHBINA IOTEHIIAAI.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
HarmpaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

ONoGaR~wWNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME <<3JI€KTp0XI/IMI/I'-[eCKI/Ie CHUCTEMBD»

11. Dnexrpoxumuueckue cuctembl. Kimaccudukamnus 31eKTpOXUMHYECKUX MPOIIECCOB.
12. DraexTpoxuMHUYECKHE MPOIECCHI, MPOTEKAIOIINE HA TPAaHUIIE pa3Jieia «KMETal — PACTBOPY.
13. TanbpBanmueckmii 3neMeHT JlaHuais — Skoow.



14.
15.

3JI€KTpOI[BI/DKyIJ_Ia$I CHJIa raJlbBAaHH4YCCKOT'O 3JICMCHTA.
I/IsMepeHHe QJICKTPOAHBIX TOTCHIHAJIOB. PHI[ CTAaHAAPTHBIX J3JICKTPOAHBIX IMOTCHIMAJIOB.

CBoiicTBa METAJJIOB B COOTBETCTBUHU C MX IIOJIOKEHUEM B PsILy HAIPSKEHUH.

16. VYpaBuenue Hepucra.

17. DnexTtponus paciiaBoB U pacTBOpoB. KaTtoaHble U aHOIHBIE POLIECCHI.
18. OO6beaunennsiii 3akoH Papazes. Beixon o Toky.

19. Koppo3sus meramioB. Kinaccudukamus KOppo3HOHHBIX MPOIIECCOB.

20. Xumugeckas KOppo3usi.

21. DnexkTpoxuMUYecKas KOppo3us. AHOJHOE OKHCICHHE MeTajula W KaTOJHOE BOCCTAHOBJICHHE
OKHCITUTETIS.

22. Tlpumepsl KOPPO3HH B KHCIIOH cpeie M aTMOC(HEPHOH KOPPO3HUH.

23. CKOpOCTh KOPPO3HH.

24. 3amuTa METAIOB OT KOPPO3HH.

25. 3amuTHBIC TIOKPBITHSL.

26. DIEKTPOXMMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

27. XUMWYECKHE HCTOYHHUKH TOKA. | albBaHMYECKUN IIEMEHT.

28. XuMHYeCKHE UCTOYHUKU TOKA. AKKYMYJISITOPBI.

29.

XuMHYecKre HCTOYHUKHN TOoKa. TOTUITMBHBIC DJIEMEHTEI.



IMPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJisi IpoBEeACHUSA HpOMe)l(yTO‘lHOﬁ arreCcranmmu

[IpomexxyTouHass  arrecTtausi HMEET  LEJIbK  ONPENEIUTh  CTENEHb  JAOCTHXKEHUS
3aIlUIAHUPOBAHHBIX PE3YIHTATOB OOYUEHHUS 110 JUCIUILINHE 32 OTIPEICICHHBIN epuo 00ydeHusI.

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘{eHI/IH H OHCHOYHBIC CpeacTBa Jsl IIPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ arrecranmmn:



Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

OIIK-3: CnocobeH mpUMEHATHh COOTBETCTBYIOLIUN (DPM3MKO-MaTeMaTUUYECKUM anmapar, METOAbl aHajiu3a M MOJEIUPOBAHUS, TEOPETUYECKOTO U
SKCHEPUMEHTAIBLHOTO UCCIIEI0BAHNUS IPU PEIIEHNU PO (eCCHOHAIbHBIX 33134

OIIK-3.1

HUcnonb3yer MeToAbl aHamu3za |
MOJEIUPOBAHUS  IIPU  PELICHUU
pohecCuoHATBHBIX 3ajad,

MOJCIUPOBAHUNU U MMPOCKTUPOBAHHU
9HEPrOCUCTEM

Hepeqeub meopemu4ecKux 6onpocos

1. OcCHOBHbBIE METO/Ibl XUMHUUECKOTO aHAJIN3A.
2. OcHoBHbIe IPUOOPEI U 000PYIOBAHKE JJI1 XUMUUYECKOTO aHAJIN3a BEIIECTB.
3. Metonuku nposesieHus onbIToB. [IpaBuiia TeXHUKN O€30MACHOCTH.

Ilpakmuueckue 3a0anusn:

1. Ons peakuuu CHs ¢y + CO2 () = 2 CO (1) + 2 Ha () onipenenute BO3MOXKHOE HANPaBIICHUE
CaMOTIPOM3BONIEHOTO TEUEHHNS PEaKIMH IIPH CTAHJAPTHHIX YCIOBUAX M npu  Temmepatype T =927°C,
eciu TeroBol 3(pdeKkT peaknuu 10 3aJaHHOW TeMIepaTypbl HE H3MEHHUTCS. YKaxuTe: a)
BBIJICJISIETCSl WJIM TIOTJIOMIAETCS DHEPrUs B XOJA€ peakuuu;, 0) MpUYMHY HAWJICHHOTO H3MEHEHMS
sHTponuu. Paccunraiite TeMriepaTypy Hadaaa peakiuu.

2. BoIpazute yepe3 KOHILEHTPAIIMU PEareéHTOB KOHCTAHThl PABHOBECHSI CIEAYIOIINX PEaKIHil
Nory + 3 Howy = 2 NH3z), AH = -92,2 x]JI)x. YkaxuTe HampaBiIeHHUE CMEIICHUS XUMHUYECKOTO
paBHOBECHS 3THUX PEaKLU: a) MPU NOHMKEHUH TEMIIEPATYphl, €CIU JaBJIE€HUE MOCTOSHHO; 0) mpu
MOBBILIICHUH JJABJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. Ckoyibk0 MUJUTUIUTPOB 96%-HOro pacTBOpa CepHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 T/Mi
notpebyercst s npurorosienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 ciemyromux coiyieii moasepratorcs ruapoiausy: NapxSiOs. Cu(NOs).. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSPHBIC ypaBHEHHUS THAPOJIM3a COOTBETCTBYHOIIUX coiiel. Kakoe
3HaueHue pH (< nau> 7) UMEIOT pacTBOPHI ATUX CoJieh?

5. 301k rUAPOKCHIA MarHus mosydeH myrem cmemmuanus 0,02 1 0,011, pactBopa MgCl u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenurte 3apsig 4acTUI] MOJYYEHHOTO 30Ji1 U HAIMUIINUTE
dbopMyny ero MHUIIEIUIHI.

6. PaccuuTaiiTe SMeKTPOABIKYILYIO CUIy U ONpPENENIUTE HAlpaBiICHHE CaMOIPOU3BOJIEHOTO
MPOTEKAHUS peaxkuuu npu CTaHJIapPTHBIX YCIIOBUSIX, UCIOJIB3YS 3HauCHUS
OKHCIIMTETHHO-BOCCTAHOBUTENbHBIX oTeHnmanos HJl + H3:POs; — J» + H3POs + H20.

7. IlpuBeaute cXeMbl SJIEKTPOAHBIX MPOLIECCOB U MOJEKYJSPHBbIE YpaBHEHUS pEaKIi,
MPOTEKAIINX TIPU IEKTPOXUMHUYECKON Koppo3un rainsBaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BIQXXHOM Bo3ayxe. Omnpenennute yOblT» MacChl aHO/Ia IPU KOPPO3HUH B KUCIIOH cperie 3a 20 MUH, ecliu
CKOpOCTh Kopposuu coctapmia 0,01 /4.




Kon

Nupukatop 10CTUXEHUS

OneHouHbIE CpeICTBA

UHIUKATOpa KOMITETEHIIUU
8. CocTaBbTe AIIEKTPOHHO-MOHHBIE YPaBHEHUS 3JIEKTPOJHBIX MIPOLIECCOB (aHOJ UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOAIeH TpH dekTposmse pactBopa CoSOs, Berancnure
(akTHYECKOE KOJHYECTBO METallla, MOJy4eHHOro Ha karojae mpu 3jiekrposuse Co(NOs)., ecnu
9JIEKTPOJIU3 TMPOBOAWIM B TeueHuu | 4. Beixog mertamna mo Toky coctaBui 85%. YKaxwute
BO3MO>KHbIE IPUYMHBI YMEHBIIEHHSI BbIX0Ja METAJUIA 110 CPABHEHUIO C PACYETHBIM.
OIlK-3.2 Cnocoben MPUMEHSATH Ilepeuenv meopemuueckux 60npocos:
COOTBETCTBYIOILIUN 1. OCHOBBI XMMMUYECKOM TEpPMOJAMHAMUKU: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
(bu3MKO-MaTeMaTUUECKUI  anmapar | CUCTEMbI, QYHKIIMH COCTOSIHUS cucTeMbl. [1epBblii 3aKOH TepMOAMHAMUKH.
npu TEOPETUYECKOM ul2. DHepreTuka XMMHUYECKHUX MPOIECCOB.
AKCTIEPUMEHTAIBPHOM HCCIIEIOBaHUH | 3. OHranbnus. 3akoH ['ecca u ciecTBUS U3 HETo.
B peleHnu 3aj1au | 4. OHtponus. YpaBHeHue bonbimana. Bropoli n TpeTuil 3aKOHbI TEPMOIMHAMUKH.
SHEPTOCOEPEIKEHUS 5. Oueprus [ m60ca. HampaBieHus XUMHUYECKUX MPOIECCOB.
6. Xumnueckass kuHeTuka. CKOpOCTh XUMHUYECKOW peakuunu. CpeaHsis U UCTHHHASL CKOPOCTH
peakuuu. Kunerndeckasi Kpubasi.
7. CKOpOCTb peakiiui U METO/Ibl €€ PeryIupOBaHUS.
8. Biustaue Temmnepatypsl Ha ckopocTh peakiuu. [Ipasuno Bant-T'odda.
9. DHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
10. KaranuzaTopsl U KaTanuTUYECKUE CUCTEMBI. [ OMOTeHHBIH KaTanus.
11. KaranuzaTopsl v KaTalUTUYECKUE CUCTEMBI. | eTeporeHHbIi KaTaaus.
12. Xumuueckoe paBHoBecHe. KOHCTaHTa XUMUYECKOTO PAaBHOBECHSL.
13. Cwmenienne xumudeckoro paBHosecust. [Ipunmun Jle [llarenbe.
14. PactBopbl. CriocoOb! BeIpakeHHsI KOHLEHTPALUU PacTBOPOB.
15. PactBopb! 2nekTponuToB. CTeneHs U KOHCTAHTa SIEKTPOIUTUYECKON TUCCoUUalui. 3aKOH
pa3basienus OcTBajibaa.
16. Juccouunanus KUciaoT, OCHOBaHUH, cosieil. AM(OTEpHbIE IEKTPOIUTHI.
17. PactBopumocts. [IpousBenenue pacTBOpuMOCTH. YciioBHE 0Opa3oBaHUS M PacTBOPEHUS
OCaJIKOB.
18. Juccounanus Boabl. loHHOe nponsBenenue Boael. pH.
19. I'nnponus coneit. CteneHb U KOHCTaHTa TUAPOJIN3A.
20.  Jucnepcusie cuctembl. Knaccudukarus. Jlnoduiababie u 11opoOHbIE KOOI

21. CTpoeHHe KOJUIOUTHBIX YaCTHI.




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

22. Koarynsauus KomIiougHeIX pacTBOPOB.

23. OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukanus
OKHCJTUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

24. DIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIEKTPOIHBIN MOTEHIIUAI.

25. lanpBanmueckuit anement [lanmams Skoown.

26. DIEKTPOXUMHUYECKUE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [I[puMeHeHne 2IeKTpoIn3a.

27. DneKTpoan3. AHOJHBIN M KaTOJHBIA MPOLIECCHI TPU AJIEKTPOJIN3e pacTBOpoB. [IpumeHeHue
JNIEKTPOJIN3A.

28. Koppo3sus. Bumst kopposzun. CriocoObl 3alIUTHl METAIOB OT KOPPO3UH.

Ilpumepnvle npaxmuyeckue 3ad0anun:

1. OnpenenuTh, ¢ KAKUMU M3 YKa3aHHBIX HHMKE BEIECTB MOXKET B3aUMOJEHCTBOBATH PacTBOP
TUAPOKCHUAA Kalus: MoaoBogopoaHas kuciora, xiuopun meau (Il), okcun yrmeponma (1V), oxcun
ceuana (ll), rugpokcun amromMuHUs, TUIAPOKCUT aMMOHMs. COCTaBbT€ ypaBHEHMSI BO3MOKHBIX
peakmuii B MOJICKYISIPHON M HOHHO-MOJICKYJISIPHOU (hopMax.

2. Omnpenenure BO3MOXKHOCTh BOCCTAHOBJICHHMsS oOKcuaa sxeneza Fes30s yrmepomom mnpu
CTaHIapTHHIX ycinoBusx, u temmneparype 1100 K. Peakuust BocctanoBnenus: Fe30s: Fes3Os) +4C
== 3Few) +4CO¢

3. TemniepaTypHblii KO3 uIeHT peakuuu paBeH 2,5. Kak m3MEeHUTCS CKOPOCTh PEaKITUu: a) IPU
noBbIIIeHHH TemiiepaTypbl oT 60 mo 100°C; 6) mpu OXJIaXXJIECHUU peakIMoHHOW cMecu ot 50 10
30°C?

4. llns o6patumoit peakiuu FesOuyk) + Haypy = 3FeOk) + HoOqr)3anumure BeipakeHne KOHCTAHThI
paBHoBecust AH®, kx = + 69,8. Ilpemamoxute crnocoObl yBEIMYCHHUs] KOHIICHTPALIUH TIPOIYKTOB
peaKIuu.

5. Ilpn mnpokanvBaHMM METAJUIMYECKOTO THUTaHAa oOpa3yercss Oenblii MOpOILIOK, KOTOPBIN
pacTBOpsiIeTCS. B KOHLIEHTPUPOBAHHOW CEpPHOM KHUCIOTE U CIUIABJSIETCS CO IIenoubto. Yto
npescTaBisieT co0oi 310 coequHenne? Hanumure ypaBHeHHs BCEX yKa3aHHBIX peaKlUu.

6. CKOJIIbKO MUUIWIHTPOB 96%-HOrOo pacTBOpa CEpHOIl KUCIOTHI C IUIOTHOCThIO 1,84 T/MI
notpeOyetcs i npurorosyieHus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KakOM KOJMYECTBE BBIACIATCA Ipu mnpoxoxiaeHun 48250 K
anekTpudecTBa uepe3 pactBop xyopunaa Mapranina (I1)? CocraBbTe cxemy 3IeKTposH3a ATOTO
pacTBopa.




Kon
HHOUKATOpa

Nupukatop 10CTUXEHUS
KOMIIETEHIIUH

OneHouHbIE CpeICTBA

8. AmomuHM ckienad ¢ Meapto. Kakoi u3 metamioB OyJeT KOppoAUpOBaTh B CPesle CEPHOM
KUCIIOTBI ¥ aTMOC(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMbI IEKTPOXUMHUYECKON KOPPO3HUH.

9. [IpoBecTn aHaN3 BIMAHUS KOHIEHTPAIIMHA HA CKOPOCTh XMMHUYECKOH peaKIiuu
Na:S203 + H2SOs = S + SO2 + Na:SOs + H20 mo skcnepumeHTanbHBIM JaHHBIM. [IpoBecTH
00pabOTKy MOJIyYEHHBIX JAHHBIX C UCTIOJIH30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH.
Pe3ynbTaThl ONITOB MPEICTaBUTH B BU/IE TAONHUIIBI 1.

Tabmuma 1
Howmep O6beM, M KoHuenrpanus Bpems Ckopoctb
OIbITa NazS203 H.0 H>SO4 Na,S»03, 10? | nosBieHus peaxium, 10?,
MOJIB/JT MYTH, C c

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5) 3 2 6,5

[To maHHBIM TaOIUIEI 1 TOCTPOUTH TPaPUK 3aBUCHIMOCTH CKOPOCTH PEAKIIUH OT KOHIICHTPAIIUA
THOCYNb(aTa HaATpUsl, OTIOKHUB Ha ocH adciucc koHreHTparuioo NaS;03, a Ha ocu opauHAT —
CKOPOCTB PEaKIUH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMH THOCYIb(ara HaTpusl.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1NoKa3aTe/im 1 KpUTEpuu
OICHUBaAHUA:

IIpomexyrounass arrecrauus IO AWCHUIUIMHE «XHMHSA» BKIHOYAET TEOPETUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YUJarOIIMMUCS 3HAaHUH, U TPAKTHYECKUE
3aJJaHNs, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHI U BIaICHUH, TPOBOIUTCSI B popme
3a4era.

3auer Mo AaHHOW JUCHUIUIMHE MPOBOJUTCA B YCTHOHW (popMe mo Owmiieram, Kaxablid u3
KOTOPBIX BKJIFOYAET 2 TEOPETHUUECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3aJaHHE.

Ilokazamenu u Kkpumepuu oyeHUBAHUA 3auema:

«3a4TeHO0» - O00ydJaloUIMiiCs JEeMOHCTPUPYET MOPOTOBBI YpOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIUI: B XOJIe KOHTPOJbHBIX MEpONPUATUN JOIMYCKAKOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHME OT/AEIbHBIX 3HAHUHN, YMEHUH, HAaBBIKOB, 00YyYalOIIUICS UCIIBITHIBAET 3HAUNUTEIbHbIE
3aTPyAHEHMS IIPHU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSAMHU IPU UX MIEPEHOCE HA HOBBIE CUTYALINH;

«He 3a4TeHO0» - 00yJalolUIics He MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEICHUS
1 00BbsICHEHUS! UHPOPMAILIMY, HE MOXKET [M0Ka3aTh MHTEJUIEKTYyalbHbIE HABBIKU PEIICHUSI TPOCTHIX
3az1a4.
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