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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00Cyk/ieHa U 0100peHa 11 peanuzaruu B 2026 - 2027
y4eOHOM T'oJly Ha 3aceaHuu Kapeapbl XUMUH

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnuk

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogqoopena i peanuszanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceqaHuu kadeapbl XuMHH

[Iporokom ot 20 . Ne
3aB. xkadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, 00Cyx1eHa u oqoopena i peaymsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapbl XUMHH

IIporokom ot 20 . Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanuszanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl XuMHH

[Iporokonm ot 20 . Ne
3aB. xadenpoii H.JI. Mensguuk




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

ensiMu 0CBOEHUS TUCIUTITUHBI « XUMHUS» SBISIETCS (POPMHUPOBAHUE
(dbyHIaMEHTAIBHBIX 3HAHUM B 00JIACTH COBPEMEHHOW XMMUH, BKIIIOUAIOIINX OCHOBHBIC
MOHATHS, 3AKOHBI U 3aKOHOMEPHOCTH, OMUCHIBAIOIINE CBOMCTBA XUMHUYECKUX COCTUHEHUM;
Pa3BUTHE HABBIKOB CAMOCTOSITEIIbHONU Pa00ThI, HEOOXOIUMBIX JIJISl TPUMEHEHUST XUMUYECKUX
3HAHUW MPU U3YYEHUH CIICIUATIbHBIX JUCUUIUIMH U JAJIbHEHIIEH TPAKTUYECKOU
NeITeIILHOCTH.

2 MecTo JUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JuctunauHaa XuMus BXOAUT B 00s3aTEIIBHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeIbHON MPOTPaAMMBI.

JIst u3ydeHus AUCIUIUIMHBI HE0OOXOAMMbI 3HAHUS (YMEHHUS, BIAJICHHS ),
chopMupOBaHHBIC B PE3yIbTaTe U3YUCHUS JUCIUIUIMH/ MPAKTHK:

"Xumus" B 00beMe IPOrpaMMbl CPeAHEH 0011Ie00pa30BaTeILHOM IIIKOJIBI

3Hanus (YMEHHUS, BIAJICHUS ), TOJIyYCHHBIC PY N3YUYEHUN JAaHHOUW TUCIUTLTAHBI
OyIyT HEOOXOIUMBI JIJTsI U3YUYEHUS TUCITUTIINH/TIPAKTHK:

be3omacHOCTE KHU3HEACITCIILHOCTH

3 Komnerenuun o0y4aromerocsi, popmupyemsoie B pe3yJjbTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIs) ¥ IUNIAHMPYeMble pe3yabTaThbl 00y4eHust

B pe3synbrare 0OCBOCHUS AUCHUILTUHBI (MOyJIsl) «XUMHS» 00ydaroLuiics JOIKeH
o01agaTh CIeIYIOIUMHI KOMIETEHIUSAMMU:

Kon nnnukaropa Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

YK-1 CriocobeH ocymecTBIsTh TOUCK, KPUTHICCKUN aHAJIU3 U CUHTE3 HH(POPMAIIHH,
MPUMEHSTh CUCTEMHBIN MOJIXO ISl peHISHHs] TOCTABJICHHBIX 33124

VK-1.1 AHanm3upyeT 3a1ady, BBIJCIISA €€ 0a30BbIe COCTABIISIOININE,
paccMaTpuBaeT U IpeiaracT BO3MOKHBIC BAPUAHTHI PEIICHUS
IMOCTABJIEHHOM 3aa4M, OLIEHUBAs UX JOCTOMHCTBA U HETOCTATKHU

YK-1.2 Ornpenenser, MHTEPIPETHPYET U PAHKUPYET HHPOPMAIIHIO, TpeOyeMyro
JUTSL PEIIeHUs TTOCTABJICHHOW 33JIa4H; OCYIIECTRISICT TOMCK HHPOPMAITUH
10 Pa3JIUYHBIM THITAM 3aIPOCOB

YK-1.3 ITpu o6paboTke HHPpOpPMALIUU OTIINYAET (PaKThl OT MHEHUH,
MHTEpHpeTalnii, OLIEHOK, OPMHUPYET COOCTBEHHBIE MHEHUS U
CYXJIEHUS], apT'yMEHTHPYET CBOU BBIBOJIBI M TOUKY 3PEHUS




4. CTpykTypa, 00b€M U cofepKkaHue JUCHUIIIMHBI (MOXYJIs)
OO61mas TpyJ0€MKOCTh AUCHUILIMHBI COCTaBsAeT 3 3a4eTHBIX equHul] 108 akasn. yacoB, B TOM

qucCJic:

— KOHTaKkTHast pabota — 58,05 akas. yacos:
— ayauTopHas — 57 akal. 4acos;
— BHeayuTopHasd — 1,05 akap. 4acos;

— camocTosTenpHas padora — 49,95 akaj. 4acos;

— B (popme npakTuueckoil moaroroBku — 0 akas. yac;

d)opMa aTTeCTaluu - 3a4CT

AynuTtopHas s
o KOHTaKTHas paboTa Z = ®dopma TeKymero
5 H
5 B aKaj. yacax 3 Bu, KOHTPOJIS
Pasnen/ Tema 3 (B axan ) £ A y p Kon
g & © | caMOCTOATENHHON | YCIEeBaeMOCTH U
JCIUTUTAHBL 5 S . | xommerenumn
O g g paboThI MPOMEKYTOTHON
Tlex mab. | MpaKT. Z'g aTTeCTalluu
3aH. 3aH. L =
1. Xumus
- oopmiIeHUE
oT4eTa 1o
nabopaTopHoOU
pabore;
- peuieHue 3amura
JIOMAIITHETO 71ab0paTOPHO YK-1.1
1.1 Xumnueckas
4 6 8 3aganus Ne 1; pabotsl. JlomalHee YK-1.2
TepMOANHAMUKA
- 3aganue Ne 1. YK-1.3
CaMOCTOSITETbHOE TectupoBanue.
H3y4YeHHUe
y4eOHOIl
Hay4YHOU
JIUTEPaTypPHIL.
- opopmiIeHHE
oT4eTa 1o
1a00paTOpHOI
pabore;
1 - perieHue 3amura
JOMAIITHETO 1abopaTopHOI YK-1.1
1.2 Xumuueckasi KHHETHKa 2 4 8 3amanus No 2; pabotsbl. JlomaniHee YK-1.2
- 3aganue Ne 2. YK-1.3
CaMOCTOSITETIEHOE TecTupoBaHue.
U3yYCHUE
yueOHoIl u
Hay4HOU
JUTEPaTypHl.
- ohopmienue
oT4era o
11a00paTOpHOM 3amura
560Tle) . nabopaTtopHOi YK-1.1
1.3 PacTBOpBI 4 8 11 p ’ pabotsl. JlomalHee YK-1.2
- perieHne
3aganue Ne 3. YK-1.3
JOMAIITHETO
TectupoBanue
3amaHusa Ne 3;




CaMOCTOSTEIbHOE
U3yuyeHue

y4ueOHOW W
HAy4YHOU

JUTEPATYPHI.

1.4 lucniepcHbIe CUCTEMBI

- oopmiIeHHE
oTdera o
nabopaTtopHoOn
paborte;

8,95

CaMOCTOSITEIBHOE
U3y4YeHHE
yueOHOH u
Hay4HOM
JUTEPATYPBI.

3ammra
nabopaTopHOi

paboThI.
Tectuposanue.

YK-1.1
YK-1.2
YK-1.3

1.5 OkucauTeaspHo-
BOCCTAHOBHUTEILHEIE
MIPOIIECCHI

- opopmieHue
ordera Mo
nabopaTopHOH
pabore;

- perieHne
JIOMAIIHETO
4 3aganus Ne 4;

CaMOCTOSTENEHOE
H3y4yeHue
yueOHOH H
Hay9IHOU
JIMTEPaTypPHI.

3amura
nabopaTopHOi
paboTsl. [JomairHee
3ajanne Ne 4.
Tectuposanue.

YK-1.1
YK-1.2
YK-1.3

1.6 DnexTpoxuMudecKue
CHCTEMBI

- oopmieHUE
oTYeTa 1o
nmabopaTtopHO
pabore;

- peleHue
JIOMAIIIHET O
10 3amanus Ne 5;
CaMOCTOSITEEHOE
n3ydeHne
yueObHO u
Hay4HOU
JUTEPATYPHI.

3amura
nabopaTopHOi
pabotsl. Jlomaminee
3ananue Ne 5.
TectupoBanwme.

YK-1.1
YK-1.2
YK-1.3

HWroro no pazaeny

19

38

49,95

Hroro 3a cemectp

19

38

49,95

3a4€T

Hroro o JUCLHUIIIINHE

19

38

49,95

3a4€T




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B nporecce npenogaBaHus JUCUUIUIMHBI « XUMUS TPUMEHSETCS TPAAULMOHHAS
MH(POPMALIMOHHO-KOMMYHUKAILMOHHAs 00pa3oBaTeIbHbIE TEXHOJIOTHH.

JlekMu npoXosT Kak B MH(GOpMaLMOHHON (opMe, I'/ie IMEET MECTO
II0CJIEZI0BATEIBHOE U3JI0KEHUE MaTepUalla B AUCLUITIMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE
IPEUMYIIECTBEHHO BepOalbHBIMU CPEACTBaMU, TaK U B (popMe JeKuuii-6ece bl UK Juanora
C ayJUTOPHEM, JTEKLUI C IPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JIEKIUI-
KOHCYJIbTAINi, I/1€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAECTCS CTYIEHTaM JUIs
CaMOCTOSTEIILHOTO U3YyYEHUSI, I OJTOTOBKU BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JICKIUs
IIPOXOJUT I10 TUILY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHMO 3TOTO B JIGKIIMU MOTYT MCIIOJIB30BATHCS HJIEMEHTHI TPOOIEMHOTO
u3noxenus. Ocoboe MecTo B MPOLIECCe MPEToAaBaHusl TUCIUILTHHBI « XMMHS» 3aHUMAIOT
JIEKLUU C UCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XUMUYECKOI0 SKCIIEPUMEHTA, KOTOPBIN
M03BOJIsIET HAanOoJIee MOJIHO PEATU30BATh METO I TPOOIEMHOTO 00YUYEHHUS Yepe3 MOCTaHOBKY
po0JIeM C TOMOIIBIO IEMOHCTpAIUi SIBICHUMN, pEaKIIUi WU MPOIECCOB.

s peanuzanuu HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHOW 00pa30BaTEIbHON
TEXHOJIOTMH IPOBOJATCS JIEKIIMU-BU3YaJIN3aLMH, B X0/1€ KOTOPBIX U3JI0KEHHUE
TEOPETUYECKOI0 MaTepHasa COIIPOBOXKIAETCS IIPEe3EHTaLUEH.

JIeKIIMOHHBII MaTepual 3aKperisieTcs B X0€ J1a00paTOpHBIX paboT, B X0A€ KOTOPHIX
yueOHast paboTa MPOBOAMUTCS C peaTbHBIMUA XHMHUECKUMH BeliecTBaMu. Ha mabopaTopHbIX
paboTax BBINOIHAIOTCS TPYIIOBBIC WM WHANBHUYaJIbHBIC 3a/IaHUS 110 IPOHACHHON TEME.
[Tpu npoBeneHny 1a00PATOPHBIX 3aHATHIA UCTIONB3YETCSI METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH MTO3BOJISIET yCBOUTh MaTEpUaJl IIyTEM BBISIBIICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npumeHeHueMm. Kpome toro, enecoodpa3Ho UCIONIb30BaTh TEXHOJIOTHIO
KOJUJIEKTUBHOT'O B3auMooOy4deHus (mapHyto paboTy) TpeX BUOB: cTaTU4ecKas mapa,
JUHaAMHU4YecKasl apa, BapuallMoOHHas Mapa; COBMeEIIas €e ¢ TEXHOJIOTHENH MOJTyJIbHOTO
0o0ydeHus. BbIMOIHUB 3KCIIEpUMEHT, o0yyatomrecs: GopMyIupyoT 0000IeHHbIE BBIBOIBI
10 CEPHH ONBITOB, UCTIONb3YsI IPUEMBI AHATIOTHH U CPABHEHMUS.

CamocTtosaTenbHas paboTa o0ydaroluxcs BKIIOYaeT B ce0s caMble pa3HOOOpa3HbIe
(dbopMbI yueOHOI e TEIbHOCTH: BBIIIOJIHEHUE IOMAIIHUX 33JaHU, 3aBEepIICHNE
odopmiieHHs 1a00paTOpHBIX padoT, MOATOTOBKA K MPAKTUKYMY, H3yYEHHE OCHOBHOTO U
JIOTIOTHUTEILHOTO MaTepHaia o yueOHUKaM U ocoOusiM, UTEHUE U MPopaboTKa HayuyHOU
JUTEepaTyphl B OMOIMOTEKE, HalMcaHue pedepaToB U KypCOBBIX paboT, MOJTOTOBKA K
KOJUJIOKBUYyMaM, 3a4eTaM, UTOroBoi arrectaruu.CamocrosTenbHas padoTa 00y4aromuxcs
JIOJIKHA OBITh HAIlpaBJIeHA Ha 3aKPEIUICHUSI TEOPETHUECKOr0 MaTepuraa, U3J10KEHHOTO
npernojaBaTesieM, Ha MpopaboTKy TeM, OTBEJIEHHBIX Ha CaMOCTOSATEIbHOE U3yUeHUE, Ha
MOJTOTOBKY K JIa0OPAaTOPHBIM 3aHSTHUSIM, BBITIOJHEHHE JOMAIIHUX 3a/laHui U MOATOTOBKY K
pyOeKHOMY U 3aKJIIOUUTEIHLHOMY KOHTpOJt0. [Ipu mpoBenenuu pyoexHoro u
3aKIIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHM 33J]auaMU, CTOSILIIMMHU HEpe]] IPenoiaBaTelieM,
SBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUIBHOCTH, 00bEeMa, IITyOMHbI 3HAHUH, YMEHHUH,
HaBBIKOB, MTOJIyYE€HHBIX [TPU U3yUYEHUH Kypca HapsAy C BBIIBIEHUEM CTEIIEHU
CaMOCTOSATEJIBHOCTU B IPUMEHEHUH TOJTyUYEHHBIX 3HAaHUM, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPEACTBA MO3BOISIIOT SIKCIIEPUMEHTHPOBATH C HOBBIMU
dopmamu KOHTpoJIsL. OOydaroIUMCs TPeIaraloTcs TECThI U 331a4H B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTiaMune 0T 00bIYHOTO TECTUPOBAHUS TAKOil
croco0 KOHTPOJIS TO3BOJISIET CTYJICHTaM B JIF000€ BpeMs IPOUTH TECT, MPOAHAIN3UPOBATh
OLIMOKH U IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAM1YECKOE 0O0ecTIeueHHe CAMOCTOATEIbLHOH PadoThl 00y4aroIMXcst

[IpencraBneHo B NpUIIOKEHUH 1.



7 OueHOYHBIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBneHsl B IPUIOKEHUU 2.

8 YueOHo-MeTonu4UecKkoe H MHGpOpPMAaHOHHOE o0ecneYeHue U CHUIIIMHBI

a) OcHoBHasi 1MTepaTypa:

1. Xumusa : YyeOnoe mnocobue / Onbra BacunwseBna [lemuna, Mpuna HBanoBHa
I'onosuesa ; Kpacnosipckuit ['ocynapctBennbiii Arpapubiii YHuBepeurer. - 1. - Mocksa : OO0
«Hayuno-uznarensckuii nentp MHOPA-My, 2024. - 257 c. - (Briciiee oopazoBanue (Kp['AY)).
- [IpodeccronansHoe obpaszosanwue. - URL: https://znanium.com/catalog/document?id=437007.
- URL: https://znanium.com/cover/2082/2082631.jpg. - ISBN 978-5-16-018999-4. - ISBN
978-5-16-111799-6 (omekTp. U3maHuUE).

2.Xumus : yueOHuK 1uig By30B / Oner Cepadgumonuy 3aiines ; O. C. 3aiiues. - Mocksa :
[Opaiit, 2024. - 470 c. - (Beicuiee obpasoBanme). - URL: https://urait.ru/bcode/536174 (nara
oOpareHus: 23.09.2024). - URL.: https://urait.ru/bcode/536174. - URL:
https://urait.ru/book/cover/DE20CB4B-6BA2-47A4-8FED-7TF02ACAT4626. - ISBN
978-5-9916-8073-8.

0) JJlonmoiHuTeIbHAS JIUTEpaATypa:

1. Mensauk H. JI. PactBopsl : mpaktukym / H. JI. Mensnauk, 3. P. Mymiuna, O. A.
Muiypuna ; Marauroropckuid roc. Texundeckuid yH-T uMm. I'. M. HocoBa. - Maruuroropck :
MITY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605. - TekcT : 31eKTPOHHBIIA.

2. Mensauk H. JI. lucniepcHbie cuctemsl : npaktukyMm / H. JI. Mensuuk, 3. P. MymnuHa,
O. A. Mumrypuna ; MarouToropckuii roc. rexunueckuit yH-T uMm. I'. 1. HocoBa. - Marautoropck
: MITY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681. - TekcT : 3IeKTPOHHBIH.

3. Mymnuna 3. P. Xumundeckas TepMoauHaMUKa : pakTukyM / D. P. Mymuna, O. A.
Mumypuna ; Marauroropckuii roc. texuudeckuii yH-T um. I'. M. HocoBa. - Marauroropcexk :
MI'TY um. I . Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884. - TekcT : 2IeKTPOHHBIH.

4. Mymnuna D. P. OKHMCIAMTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM : MPAKTUKYM [
By30B] / O. P. Mynnuna, O. A. Mumrypusa ; MarHuToropckuii roc. Texuudaeckuid yH-T um. I'. U.
Hocoga. - Marauroropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ Tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885. - Tekcr :
JJIEKTPOHHBIN.

5. Mumypuna O. A. Xumuyeckast kuHeTuka. COCTOSIHUE XMMHYECKOTO PaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
TexHnyeckuid yH-T uM. I'. Y. HocoBa. - Marauroropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3ara. c TUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698. - TekcT : 3JeKTPOHHBIIA.

6. KpaTkuii cipaBouHHK (U3MKO-XUMHUECKuX BenuuuH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBnensb, 3. H. Tumodeena; mox pen. A. A. Papnens, A. M. [loHomapeBoii. -
10-e uzn., uctp. u gor. - CII6. : UBan ®enopos, 2003. - 238 ¢. : wr. — ISBN

7 Xumus B 3ajadax W yOpaXHEHWsX : YueOHoe mocobme. Y. 1. OOmas u
Heoprannueckass xumust / M. H. Ypsnaukosa ; Ypsnuukoa M. H. - TamboB : TI'Y um.
I'.P.lepxaBuna, 2019. - 108 c. - Kuura u3 xomwtekuu TI'Y um. I'.P.JlepxkaBuna - Xumus. -
URL: https://e.lanbook.com/book/156864. - URL:
https://e.lanbook.com/img/cover/book/156864.jpg. - ISBN 978-5-00078-252-1.
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7. VI3BecTHs BBICIINX YYEOHBIX 3aBeICHUH. XUMHS U XUMUYECKast TEXHOJIOTHS:
Hay4YHO-TeXHUYeCKui xypHai — ISSN 0579-2991.

B) MeToanuyecKkue yKa3aHusi:

1. Mumrypuna, O.A. DHepreTuka XMMUYECKHUX MPOIIECCOB: METOJIMYECKHUE YKa3aHUs K
n1a0opaTOpHBIM paboTaM MO AUCHUILTUHE « XUMHUSD» U1 00yUJaIOIIMXCs BCEX HANpPaBICHUN
MOJTOTOBKHU U CHeIHAIbHOCTEH JHEBHOU (hopMbI 00yueHus / O.A. MuirypuHa;
MarnuTtoropckuii roc. rTexuudeckui yu-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY nm.
I'. . HocoBa, 2016. — 11 c. — Tekcr : HENOCPEACTBEHHBIH.

2. Konspa, JL.T'. XuMuueckas TepMOAMHAMUKA: METOAMYECKUE YKA3aHUs AJIs
CaMOCTOSATEIIEHON PAOOTHI MO JUCHUIUIMHE « XUMHUSD 17151 00Y4aoIMXCsl BCEX HalpaBJICHUH
MOJTrOTOBKHU U crieranbHocTel Beex popm oOyuenns / JI.I'. Konsga; Marautoropckuii roc.
TexHuueckud yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. U. Hocosa, 2020. —
18 c. — TekcT : HenocpeACTBEHHbI.

3. Komsna, JI.I'. CkopocTh XMMHUUECKHUX PEAKIMM U XMMHUECKOE PABHOBECHE:
Metoandeckue ykazaHus K Ja00paTOpHBIM paboTaM MO AUCHUILTUHE « XUMUSD) IS
00yJaromuxcst BceX HapaBJIeHUH OATOTOBKU M CIIEIMAIbHOCTEH Beex (hopM oOyyenus /
JL.I'. Konsipa, E.B. Tapactok; Marauroropckuii roc. rexundeckuii yu-T uM. I'. 1. Hocosa. —
Marnutoropck : MI'TY nm. I'. K. HocoBa, 2020. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponnonona, H.M. Xumudeckas KuHEeTHKA. XUMHUECKOE PABHOBECHE:
METOJIMYECKUE YKa3aHUs ISl CAMOCTOSITEIbHONW pabOThl IO JUCHUILIUHE « XUMUS» IS
00y4aroIuxcsi BCeX HalpaBJIeHUH MOArOTOBKH U crienuanbHOCTel Bcex opm 00yueHus /
H.N. Ponuonosa, A.Il. IToHomapeB; MarHUTOropckuii roc. TEXHHYECKH yH-T um. I'. H.
Hocoa. — Marnutoropck : MI'TY nm. I'. K. Hocoga, 2020. — 20 c. — Texker :
HEIOCPEICTBEHHBIMN.

5. Yympoga, JI.B. PactBopsl: MmeTonnueckas pa3paboTka K 1abopaTopHBIM paboTaM 1o
JUCIUIUINHE «XHUMHUS» 17151 00yUaroluXcs BCeX HalpaBiIeHUM MOATOTOBKH U
cneruanbHocTel Beex popm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Maruuroropckuii
roc. rexundeckuid yH-T uM. I'. 1I. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uymnpoga, JI.B. PacTBopbl: MeToarueckas pazpaboTka K caMOCTOATEIbHON paboTe
M0 TUCIUIUINHE «XUMHUSD» AJ1s1 00yUaroluXcs 10 BCEM HAINPaBJICHUSM MMOATOTOBKH U
crienuagbHOCTSAM Beex ¢hopm oOydenus / JI.B. Uymnpora, 3.P. Mynnuna, O.A. Mumypuna;
Maruurtoropckuii roc. Texunueckuid yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um.
I'. . Hocoga, 2017. — 26 c. — TekcT : HEeMOCpeACTBEHHBIN.

7. Konsina, JI.I'. KonmonmHble pacTBOPBI: METOIMYECKHE YKa3aHUS K JIAOOpAaTOPHOM
paboTe 1o AUCHUILINHE «XUMHUsD» U1 00yUarOIIUXCsl 10 BCEM HAlpaBJICHUSM ITOATOTOBKH U
crienuanbHOCTAM Beex opm oOydenust / JI.I'. Konsina, JI.A. boassiH; MarHuTOropcKuii roc.
texuudeckui yH-T uM. ['. YI. HocoBa. — Maruurtoropck : MI'TVY uwm. I'. Y. Hocosa, 2017. — 9
¢. — TekcT : HemocpeCTBEHHBIM.

8. Konsipa, JI.I'. OkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIMHI: METOINYECKHE
yKa3aHus K 1a00paTOpHOH paboTe Mo JUCHUIUINHE « XUMUSD» ISl 00y4aroLIUXCs BCeX
HaIpaBIIEHUH MOJTOTOBKH U crienuaibHocTel Becex hopm obyuenus / JI.I'. Konsiga, E.B.
Tapacrok; Marauroropckuit roc. Texuuueckuii yH-1 um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. K. Hocoga, 2020. — 10 c. — TekcT : HENnoCpeACTBEHHBIM.

9. Komsna, JI.I'. OKHcIuTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHN U AIEKTPOXUMHUYECKUE
HPOIIECChl: METOMUECKas pa3paboTKa K CaMOCTOATENIbHOM padoTe 7l 00ydaroLuxcs 1o
BCEM HAIIPaBJICHUSM MOJATOTOBKU U CIIEUAIbHOCTAM Beex Gpopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mysunna; Marauroropcekuii roc. texundeckuii yH-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeACTBEHHBIN.

10. Mumypuna, O.A. D1eKTpOXUMHUECKUE TPOLIECCHI: METOAMYECKUE YKa3aHUs K
n1abopaTopHOil paboTe Mo AUCHUIUINHE « XUMHUS» U 00yUYaIOIUXCs 10 BCEM



HaIpaBJICHUSIM MMOATOTOBKHU M CHEIMATIBHOCTIM BeeX (hopMm oOydenus / O.A. MurrypuHa,
H.N. Pogunonosa; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. Hocosa. —
Maruurtoropek : MI'TY um. I'. 1. HocoBa, 2017. — 13 ¢. — TekcT : HEMOCPEACTBEHHBIN.

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypcebl:

IIporpammHoe oGecnieueHue

HaumenoBanue o
o Ne norosopa Cpoxk nieiicTBuUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
FAR Manager cB000HO pactpocTpansemoe [10 06eccpoyHO
7Zip cB000HO pactpoctpansemoe [10 06eccpouHO
bpaysep Yandex |cBobGogHO pacmpoctpansemoe [10 OeccpoyHO

HpO(l)eCCI/IOHa.]II)HbIe 0a3bl JAaHHBIX U I/[H(l)OpMaIll/IOHHI)Ie CIIPaAaBOYHBIC CUCTEMBI

HasBanue kypca CchlIKa

DrexkTpoHHbIe pecypcsl oubnmmorekn MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

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

Poccuiickasg [N'ocynapcreeHnas oubimoreka. Karagoru
yaap /catalogues/

deaepanbHOE TOCYAAPCTBEHHOE 00 KETHOE

yupexaenue «DenepaabHblii HHCTHTYT URL.: http://www1.fips.ru/
IIPOMBIIIUICHHOW COOCTBEHHOCTH)

HanumonaneHas nHGOpMaMOHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nuiexc HayuHoro uutupoBanus | https://elibrary.ru/project_risc.
(PMHLI) asp

OnekTpoHHas 0a3a nepuoauueckux n3ganuii East View

Information Services, OO0 «MBUCy» hitps://dlib.eastview.com/

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCUMIIIMHBI (MOXYJIs)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE AUCIUTUINHBI BKIIOYALT:

VY4eOHble ayAUTOPUHN JJI TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

OcHamenue: MynbTUMEINIHBIE CPEACTBA XPAHEHHUS, IIEpEAAUH U NPEACTABICHUS
uHbOopMaluu.

VY4eOHble ayAUTOPUH JJI TPOBEEHUS J1aOOPATOPHBIX 3aHATHIH, IPYNIIOBBIX U
WHAMBHUIYyaIbHBIX KOHCYJIbTAIlUI, TEKYIIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallUu.
OcHamenne: O0opy0BaHUE JJIS BHITIOJTHEHHS JIA0OPATOPHBIX PabOT, XUMHUYECKast TTOCY/Ia,
peakTuBbl, Harnsagaeie MaTepuanbl: TAOIUIBI, CXEMBI, IJIAKATHI.

[Tomerienus A1 CaMOCTOSITENILHON pabOThI 00YYarOIIHXCS.

OcHainenue: [TepconaabHbie KoMIbOTEPHI ¢ TaketoM MS Office, Beixomom B
HHTEepHEeT U ¢ JOCTYNIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEy
YHUBEPCUTETA.

[Tomemienus A XpaHeHUs: ¥ MPOPUIAKTHYECKOTO 00CITyKHUBaHHS Y4eOHOTO
000pyT0BaHUS.

Ocnamenue: Crennaxu, cedbl 1715 XpaHeHHUs y4eOHOTO 000pYI0BaHHSL.
HHCTpyMEHTHI Al peMOHTa Tab0paTOpHOTro 000pyAOBaHUS.



I[MTPUJIOXEHME 1

6. YueOHO-MeTOAMYECKOE 00ecrieYeHHe CAMOCTOSATEeIbHOM PadoThl 00y4YAKIIMXCH

CamocTtosTenpbHas pabora OOydYarOIMIUXCsl TMOApPA3IesIeTCs] Ha ayJAHTOPHYIO, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JTAOOPATOPHBIX 3aHITHH, TaK M Ha IUIAHOBBIX KOHCYJBTAIMSIX, W Ha
BHEAYUTOPHYIO, MPOMCXOJSIIYI0 BO BpEMs TOJTOTOBKH CTYJIEHTaMH OTYETOB IO J1aOOpaTOPHBIM
3aHSITUSIM W BBITIOJTHEHUS IOMAITHUAX 3a]JaHUH.

AyautopHas  caMOCTOsATElbHass paboTa OOyYaromMXCs MPEANoyiaraeT MPOXOXKICHUE
TECTUPOBAHUS MO KAXIOMY pPa3deiny AUCUUIUIMHBI. TecTbl BKIIOYAIOT TEOPETHYECKHE U MPAaKTUYECKUE
3aJlaHusl, OTBEThI HA KOTOPBIC TPEOYIOT IIyOOKOTO MOHMMAaHUS M3YYCHHOrO0 Marepuaiia. TecThl MOCTPOEHBI
€IMHOOOPa3HO: K KaXKJIOMY BOIIPOCY IIpeIiaraeTcs YeThbpe BapuaHTa OTBETOB, CPEAU KOTOPBIX OJIWH WU
HECKOJFKO TpaBWIbHBIX. OOpaboTka pe3ylabTaTOB OCYIIECTBISIETCS ITyTEM COIOCTaBICHUS TIOMYyYCHHBIX

PE3yIABTATOB C STAJOHHBIMU M TIPOTEKAET OYeHb OBICTPO. MakCHMalIbHOE KOJIMYECTBO OAIIOB B KaXKI0H TeMe Kypca
—-10.

BapHaHTLI TEMATHYICCKHUX TECTOBBIX 3az[aHm‘/i AJISl TEKYIHEro KOHTPOJIst
XuMuueckasi TEPMOAUHAMHUKA

B tecrax nmo teme «XuMHuIeckas TEpMOAMHAMIKAY: TIEPBBIE IIECTh 33/ IaHUH OIICHUBAIOTCS B
0,5 6amta, cegpMoe — B 1 0ail1, a BOCEMOE, IEBATOE U AECATOE 3aaHusg — B 2 Oalia.

Tect Ne 1

[Ipu paccMOTpeHUN XUMHYECKOH PeaKkIuy cucmema 03HAYALT:
a) HCXOJHBIC PEarcHTHI
0) TMPOIYKTHl XUMHUYECKON peaKInu
B) PEaKIMOHHBIA COCY]
I) HCXOJHBIC PEareHThl U MPOAYKTHI PEAKIIUH
IlepBelii 3aK0H (IEpBOE HaYaI0) TEPMOIMHAMUKN MaTEMAaTHUECKH 3allMChIBACTCS TaK:
a) PV =vRT B) K = Aexp (- EA/ RT)
06) K=R/Nju r) AU= Q-W
B sx30TepMudeckoi peakiuu:
a) SHTAJIBIUA PEeaKIMOHHOM cucTemsbl nosbimaercs (AH > 0)
0) TerioBoi addekt peaknuu orpurareseH (Q< 0)
B) DHTAJBINA PEAKIIMOHHON crcTeMbl yMeHbinaetcs (AH< 0)
T') 1aBJ€HUE PEAKIIMOHHOW CHCTEMBI MTOBBIILIACTCS
CrannapTHble TeroBble 3¢ GEeKThl IPUHATO 0003HAYATE:

a) AUct B) Q 1013°"
6) AH 298 F) AHct
Kakvie u3 mpuBeIeHHBIX PEaKIUi IBISIOTCS YHI0TEPMUYECKUMHE?
a) 1/2 No+ 3/2 H,= NH3 AH = — 46 K]Ix/mMonb
6)H2+4/20;=H;0, AH = -242 K]I)/Moib
B) 1/2 N2+ 1/2 0,=NO AH = 90 KJI»/Moib
r) 1/2 Hy+ 1/2 1= HI, AH = 26 K]]x/Moib

Kakass u3 HamucaHHBIX HIDKE peakiMii OTBEYACT TEIuioTe oOpa3oBaHMs OKcHaa a3oTa ( || ) B CTaHIApTHBIX
YCIOBHSIX?

a) 1/2 N2+ O0=NO B) 1/2 N2+ 1/2 02 =NO

0) N+ 1/20,=NO r) NH;+5/20, =2NO +3H;0
[Ipu BoccTanoBnmenuu 16T okcuma Memau( || ) Mo peakmuy :

CuO (o + C (pagum = CU o + CO (y, mormoTuiock 22 kK TEIUIOTHI.



OHTanenus 00pa3oBaHus okcuaa Meaw ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakumu  NiO (o + C (rpagur) = Ni g + CO (). Onipezieniute BO3MOXKHOE HAIPABICHUE CaAMOIPOU3BOIBHOTO
TEUEHUsI PEAKIIMH [TPU CTAHAAPTHBIX YCIOBHUSAX U TPH Temmeparype 627°C.

BemectBo AH®9s  (KI>x/MOmH) S®gs  (Jx/MomB*K)
NiO -239,7 38
C (rpadum) 0 5,74
Ni (o 0 29,9
CO ¢ -110,5 197,4

B oTBeTe ykaxkuTe 3HaUCHHs dHEprud ['mOOca mpw CTaHAAPTHBIX YCIOBHAX, IpH Temmeparype 627°C u
TEMIIEpATypy Havajia peaKIuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SJHTPOINHS IPU Pa3NoKEeHUN KapOoHaTa KalbLus?
a) YBEJIMUMBACTCS B) HE yMEHbBIIACTCS
0) yMeHbITIaeTCs T') HE 3HAI0

10. JlanHas peakius:
2KCl10;s (TB) —>2KC1(TB)+302 ) AH<O
MOJKET CaMOIPOU3BOJILHO ITPOTEKATh
a) B IPSIMOM HarpaBJICHUU B) HE MOXKET IPOTEKATh
0) B 00paTHOM HampaBIICHUN T') HE 3HAI0

XuMHuyecKasi KHHETHKA

B Tecrax mo Teme «XuWMHUECKas KMHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE W TISATOE 3aaHus
ounenusarorcsa B 0,5 6amia; mecroe, ceabMOe, BOCBMOE, IEBATOE U AeCATOE — B 1 0ail, a OAMHHAALATOE — B 2,5
Oasna.

Tect Ne 1

1. Paznen xumuu, U3y4aroLUuid CKOPOCTH U MEXaHN3Mbl XUMHUUECKUX PEaKIHi, Ha3bIBACTCS
a) XUMHYecKasi TepMOIMHAMHKA

0) TepMOXUMUS
B) XMMHUYECKasi KHHETHKA

2. CkopocTb XMMHUYECKOH PeakIuu — 3TO ...

a) BpeMs, 3a KOTOPOE MOJTHOCTBIO PACXOAYETCsl OAHO U3 UCXOTHBIX BEIIECTB

0) U3MEHEHNE KOJIMYECTBA BEIECTBA PEarcHTOB (MJIM MPOJIYKTOB) PEaKIWW B €IUHUIYYy BPEMEHU B €AMHHIIC
obbema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYAHHUS PEaKIIUH
3. B Kakux equHHIAX BBIPAYKACTCS CKOPOCTh XUMHUECKON peakIun?

a) Mok 71 ¢

0) 6e3pa3mepHas BeTUYHHA

B) MOJIBZ C

4. Or kakux (pakTOPOB 3aBUCUT CKOPOCTb XUMHUECKUX PEaKIui?

a) OT MPUPOJIBI PEArHPYIONINX BEIIECTB

6) oT TemmepaTypsl

B) OT 00beMa PEAKIIMOHHOTO COCyAa

5. CocTosHNE XUMHUYECKOTO PaBHOBECHS OOPATHMBIX MPOIECCOB KOJIMIECTBEHHO XapaKTEPH3YyeTCs ...
a) paBHOBECHBIMH KOHIICHTPAIMSIMHU MIPOAYKTOB PEaKLIUU

0) pHepruel akTHBU3ALUU



1)
2)

4)

B) KOHCTAaHTOW paBHOBECHS

6. Kak 3anuceiBaeTcs BhIpaskeHHE ISl CKOPOCTH PEaKIun

4 NO ot 6H,0=4 NH?,(r) +5 Oz(r)

a) V = k[NOJ*[H.0] 0) V = K[NHz][O:] B) V = K[NOJ*[H.0]°

7. Kak 3anuiiercs BeIpakeHHE JJ1s1 KOHCTaHTHI paBHOBecHst peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kr = [C][D] / [A][B]
8) Kp = [A][B] */ [C][D]

8. Kakoit oTpe3ok Ha guarpaMMe IOKas3bIBaeT 3HaUEHUE TEIUIOBOTO A (deKTa peakum?

a)l E A4

6)2 \ 2
B) 3
1 I 3

»
»

XOJI peaKiuu

9. Yro MOXXHO CcKa3aTh O peaKlluu, U300paXKCHHOI Ha AuarpaMMe K Bompocy 87
a) SK30TepMUYECKas peaKIus

0) SHIOTEPMHUIECKAs PEAKITUS
B) peaKIUs OMUCHIBACT COCTOSIHIE PABHOBECUS

10. PaBHOBecue peaknun Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMelIaeTcsl BIEBO.

a) IpY OHKEHUH TeMIIepaTyphl
0) TIpH TIOBBIIIIEHUH TEMITEPATyPhI
B) MPH NOBBIIIEHNH JIABICHHS
11. Jnsa peakumn Cyxy + 2 H 2 7 = CH 4 (p Ipu HexoTOpol TemmepaType KOHCTaHTa paBHOBecus paBHa 0,8.
PaBHOBeCHast KOHIIGHTpaNUs BOIOPOAa paBHa 1,2 Moib/J1. BeraucimTe HCX0MHYI0 KOHIIEHTPALMIO BOJOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI

B Tecrax mo Teme «PacTBOpBD): MepBOE 3a7aHue OllCHUBaeTCsA B | 6aiut; BTOpoe, TPEThe, YETBEPTOE, MATOEC
U 1IecToe 3a1aHus - B 1,5 0ajuia; cepMoe, BOCBMOE, IEBATOE U JAECATOE — B
0,5 6auia.

Tect Nel

1. nst ypaBHenus peakuun Cu SO, + KOH —... cokpallieHHOe HOHHOE YpaBHEHHE 3aIUIICTCS B BUIC
2K + 8042_ = K,S04

Cu?" + SO + 2K* + 20H™ = Cu(OH)24 + K,S04

CuSO;4 + 20H™ = Cu(OH),4 + SO

Cu*" + 20H™ = Cu(OH)2d

2. Macca (8 1) xsopuna Hatpust B 300 M 0,2 M pacTBOpa paBHa

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

4. JInsa momaBneHus Tuapoiu3a xiopuaa xpoma (I11) cenyer



1)
2)

4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4.

N00AaBUTH COJITHYIO KUCJIOTY
00aBHUTE MIET0YD
pa3daBUTH pacTBOP BOAOM
MOBBICUTH TEMIIEPATypPy
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBIEHHBIM U3 TUAPOCYIb(paTa KambIllus WU BOJBI, CyMMa
K03 (HULMEHTOB B ypaBHEHHH HEOOpaTUMON AUCCOIUAIIN PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PacTBopuMOCTE OKcanara cepedpa pasna 3,27-107° 1/ 100r H2O. Onpesenute npousseaeHne pPacTBOPUMOCTH
A92C204
1) 5-10°12 2)1,16:10°8 3) 10,7-10°° 4) 2,31-10°8
7. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOLIEHHUE
MAacchl BEIIeCTBa K Macce BOJIbI
KOJINYECTBA BCIICCTBA K O6'I)CMy BOJBI
Macchl BEIIECTBa K Macce pacTBopa
KOJINYECTBA BELIeCTBa K 00bEMy pacTBopa
8. K ci1abpIM 351eKTpoIuTaM OTHOCHUTCH ...
THIPOKCH]T aMMOHUS
THIPOKCH]L KaJIUS
XJIOPUJ KAJIbIAS
MapraHioBas KucioTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEJIOYHYIO WM KHUCIYIO CPEIy.
IIpuumnnoii 5TOTO ABIIACTCS ...
3JIEKTPOJIU3 COJIeH
JUCIIPOIIOPLIMOHUPOBAHKE CONEH
TUAPATUPOBAHKE COJIEH
TUAPOIU3 CONEeH
10.3nauenne PH uncroii Boas! pu 25°C cocrapiser
11 2)7 3)0 4) 10
MarnuToropckuil Texuuueckuil yuuepeurer uM. I.M1.Hocosa

I[ucnepcnble CHUCTEMBbI

B tecrax mo Teme «JlucnepcHbie CUCTEMEBD: IEPBOE, BTOPOE, TPETHE U UETBEPTOEC 3a/1aHUS OIICHUBAIOTCS B
1 Oam; mATOE U IIECTOE 3aJaHus - B 3 Oasia.

Tect Nel

VYKaKUTE pa3Mepbl YaCTUI] KOJUIOU/IHBIX CUCTEM

1)  wmenbme 1 HM

2)  Gomsme 100 HM

3) ot 1M mo 100 am

Kakue noHbI CHOCOOHBI BHI3BATh KOATYJISIINIO KOJJIOM/IA, YACTUIIBI KOTOPOTO UMEIOT MOJIOKUTEIbHBIN 3apsia?
1)  karuoHBI

2)  aHWOHBI

3)  TOJspHBIC MOJIEKYJI

JIns. Kakoro 3JeKTPOJUTa MOPOr KOAryJsilUh KOJUIOHWJA C TOJIOKHUTENIBHO 3apsHKEHHOM YacTUlleH
JTOJKEH OBITh HAUMEHBIIINM?

1) XJIOPUJI KaJust

2)  cynedar kanus

3)  oprodocdar kamus

Muuenna 3051 UMEeT CTPOCHHE: {[Fe(OH)3]m n Fe*" -(3n —x) CI'} x CI”

KaKOM 3JIEKTPOJIUT UTPaeT POJIb HOHHOTO cTadmiIu3aTopa’?

1)  xmopun xenesa (111)
2) BoAa
3)  TUAPOKCHI Kajus



5. Tlpu B3aumoneticteuu 20 mut 0,001 H murpara cunma (1) ¢ 10 mu 0,02H cynbdara kanus obpasyercs
30716 cyabgata cBuHIa (11). K kakomy 3mekTpoy TOMKHBI TepeMeniaThcsl YaCTUIIBI AUCTIEPCHON (ha3bl
IIpU 3JIEKTpon3e?
1)  HaxXomATCs B COCTOSIHMM JHHAMHYECKOT'O PAaBHOBECHS
2) K KaToay
3) K amomy

6. B mBe xomObl HaymTo MO 50 M 301 rUApOKcHAa kenes3a. Jsi TOro 9TOOBI BBI3BATH KOATYISILHIO 30715
notpeboBanoch n006aBuTh: B mepByio — 5,3 mu 1H pactBopa xiopuaa kamms; B apyryio — 18,7 ma 0,001H
pactBopa ¢ochara HaTpust. BeraucianTe mopor Koarysiin KaxI0ro JIeKTPOIHTA.

OKHCINTEIBbHO-BOCCTAHOBUTEILHbIE MmpoeccChl

B tecrax mo Teme « OKHCIUTEIFHO-BOCCTAHOBUTENBHBIE MPOIIECCH»: IEPBOE, BTOPOE, TPETHE, YETBEPTOE U
msIToe 3afanus oneHuBarores B 0,5 Oamia; mectoe — B 1 0ami; ceaApMoe U BOCEMOE — B 2 Oasa, a AeBaTtoe — B 2,5
0aIoB.

Tect Ne 1

1. OKuCIUTENs — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuYMBAET CBOIO CTENECHb OKUCIICHUS
2) TpPUHHMAET JJIEKTPOHBI
3) oTmaer CBOM AIEKTPOHBI
2. ITpoiiecc BOCCTaHOBIIEHUSI UMEET MECTO B Cliydae, Korja ...
1) HeliTpanbHbIC aTOMBI IIPEBPAIIAIOTCS B TOJIOKHUTEIBHO-3aPSKCHHBIC HOHBI
2) TIOJOXKHUTEIBHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpHUATeNbHBIN 3apsil HOHA yBEIUUHBACTCSI
3. U3 npencraBineHHbIX HUXKE peakunii Kk OBP nucnponopinoHMpoBaHus NpUHALIEKHUT . ..
1) S+ 2HNO3 = H2S04 + 2NO
2) 2H202 = 2H20 + O2
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCATCS ...
1)  Mertaibl, BOIOPO, YIIIEPOT
2)  aKTHBHBIC HEMETAJUIBI
3)  DJEeMEHTHI, HaXOIAIINECS B CPEHEH YaCTH MEPUOANIESCKON CHCTEMBI
5. CreneHu OKUCIEHUS KUCTIOPO/a a) B BOJIE M 0) B TIEPOKCH/IE BOJOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. [lepmanranar kanusa B OBP, mpoTtekaroiux B KUCIO# cpelie, BOCCTaHABIMBAETCA [0 ...
1)  xarmona Mn?*
2)  wmanrasaT-uona MnQ4?—
3)  okcmma mapranma (1) MnO
7. B peakuunn, nporekatoreii mo cxeme Cr2Ss + KNO3 2 K2CrOs4 + K2SO4 + NO okucneHHIo oaBepraroTcs
CJIETYIOIINE DJIEMEHTHI ...
1)  a3orucepa
2)  cepau XpoM
3)  Xpom u a30T
8. Cymma k03 PUIHEHTOB B peaKInu, MPUBEICHHON B Borrpoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. CymmMma koadpdunuertoB B peakund KMnO4 + HClouy, = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBD»: IIEPBOC, BTOPOE M IIATOC 3aJIaHuUs
OIICHUBAIOTCS B 1 OaJut; TpeThe U 4eTBepToe 3a1anus— B 1,5 Gana; mecroe U ceapmoe — B 2 Oaia.
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Tect Nel
ONEeKTPOAHBIN MOTEHLIUAN ONPEAETIAIOT 110 YPAaBHEHHUIO ...
Hepncra
MenpaeneeBa-Knaneiipona
Bbonbumana
Appenuyca
Paccunraiite D/IC ransBanndeckoro nemenTa Mg|MgSO;||CuSO4|Cu nipu cTaHAapTHBIX YCIOBUIX
—-2,03
-2,71
2,71
0,81
Kakue npoaykTel 00pa3yroTcs Ha KaToJe IIPU 3JIEKTPOJIM3€ pacTBOpa HUTpaTa cepedpa’?
BOJIOPOJ,
cepebdpo
a30THAasI KUCIIOTa
KHCIIOPOJL
Vkaxkure cyMMy KO3 (UIIMEHTOB B YpaBHEHUH dJIIEKTposn3a pacTBopa Hutpara meau (11)
12
11
10
8
Kakas u3 npuBeI€HHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTPOTEKAET CAMONPOU3BOJIBHO B
MPsIMOM HarpaBieHUU?
FeSO4+ Cu —...
CuSO4 + Fe —...
CuSO;+Na —...
HCI+Cu—...
Brruucnute Maccy IHHKA, MOyYSHHOTO MIPH AJIEKTPOJIU3e CynbdaTa HUHKA, KOTOPBIA MIPOBOAMIN B TeueHue 20
CeK Ipu cuiie Toka 1A
2,110
0,05
0,013
6,7-107
[TpuBeguTe CXEMBI JIEKTPOJHBIX TPOLIECCOB U MOJIEKYJISIPHOE YPABHEHHE PEAKLMHU, TPOTEKAOLIEH TTPU
AIIEKTPOXMUMUYIECKOM KOPPO3UH rajibBaHomapbl Zn|Mg B cepHOKHUCIION cpefie. B oTBeTe ykaxuTte cymmy

KOX(Q(PHUIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHH.
6

5
4
8

BHCay,Z[I/ITOpHa}I CaMOCTOSTCIIBHAs pa60Ta 06yqalom1/1xc;1 OCYHICCTBIIACTCA B BUAC U3YUCHUA

JIUTEPATyphl TIO0 COOTBETCTBYIOIEMY pa3jielly ¢ MpopaboTKoil Marepuana; opOpMIICHUS OTYETOB IO
71ab0opaTOPHBIM PabOTaM ¥ BBITIOJTHEHUS JIOMAITHHUX 3a/IaHUH.

BapHaHTbI TeMaTH4YeCKHX JOMAIHUX 3aJaHul JI5 BHeay,lIHTOpHOfI CaMOCTOSITEIbHOM paﬁOTbI CTYACHTOB 110

TeMaM

JlomamHee 3axanue Ne 1

no TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B momarraeM 3amaHuy 10 TeMe « XUMUYIeCKast TEpMOIUHAMUKAay: TIepBas 3a/1ada OlleHUBaeTcs B 2,5 6amna;
BTOpas — B 1,5 Oayuia; Tpetbs — B 1 Ga.

3agayga Nel



Hna peakumun CHy v + COy p = 2 CO (y + 2 H () ompenennte BO3MOXXHOE HaIpaBICHHE
CaMOIPOM3BOJILHOTO TEUEHHUs PEAKIMH MPU CTAHJAPTHHIX YCIoBHAX m mpu Temmeparype T = 927 °C, ecim
TEIUIoBOW 3(PQeKT peaknud 10 3aJaHHOH TeMmIepaTypbl HE HM3MEHHUTCS. YKaXWTe: a) BBIACISAETCS WIH
MOTJIONIAETCA JHEPrusi B XOJE peakiuuu; 0) MPUYUHY HAWJICHHOIO M3MEHEHHUS SHTpomnuu. PaccuuTaiite
TEeMIepaTypy Havajaa peaKiuu.

3amaua Ne2

Berancnure TtemnmoBoit  addext peakmum: CaCr o + 2 HoOn = Ca(OH)2  + CoHz (), momp3yscek
CTaHIAPTHBIMH TEIUIOTaMH 00pa3oBaHHs pearupyrommx BemecTB. CKOJBKO TEIUIOTH BBIACIUTCS WU
MTOTJIOTHTCS TIpu oOpa3zoBanuu 2,24 m CoH?

3anaya Ne3

[To TepMOXMMHUYECKIM YPAaBHEHUSM PACCUUTANTE TEIUIOBOW AP (PEKT peaKinu:

Hyp + COz¢ = CO () + H2 Og). Tepmoxumudeckne ypaBHEHIS:
a)Haoy + 7202 = H20 (v, AH = -241,9 x]JIx;

6) 2 CO (r) + 02 = 2 COz () AH = -566,2 KI[)K

JlomalnHee 3axanue No 2

no TeMe «XHUMHYECKasi KHHETHKA)

B nomammHem 3amaHuu 1Mo Teme «XHMMHUYeCKas KWHETHKa»: IepBas 3adada oIleHuBaeTcs B 1,5 Oamra;
BTOpas — B 0,5 Oayua; TpeThs, YeTBepTast u raras — B 1 Oa.

3amaua Nel

Peaxmus npotekaet no ypaBaennio: Oz ) +2 CO y =2 CO2 (. HauanpHble KOHIIEHTPAIIUU pPearupyommux
BemecTB paBHEL: [O2] = 1,2 monp/11, [COJ= 0,8 Moab/1. Bo CKONBKO pa3 U3MEHHUTCS CKOPOCTH IIPSIMON pEaKIIHH,
kxorga mpopearupyetr 30% CO? Bo CKONBKO pa3 M3MEHATCS CKOPOCTH MPHUMON W OOpaTHOW peakIluy, €Clid
YBEJIMYUTH JaBJIEHUE B CHCTEME B J1Ba pa3a?

3amaya No2

Tpu tremnepatype 40 °C HeKOTOpPOE KOTMUECTBO BEMIECTBA BCTYMAeT B peakiuio 3a 20MuH. Paccunraiite
BpeMs, TIPH KOTOPOM 3TO )K€ KOJHMYECTBO BEIIECTBA BCTYNHT B peakimio npu Temmeparype 200 °C, ecim
TeMIepaTypHbI KO3(h(UIIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIBKO pa3 M3MEHUTCS MPU 3TOM CKOPOCTH
peakuuu?

3agaya Ne3

Haiinure HauanbHbIe KOHIEHTPAIMH HCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEaKIUH:
Fe p + H20 oy = FeO @y + Hz (), eciu paBHOBeCHbIE KOHLEHTPALMM PEardpyroOIINX BEIIECTB PaBHBI:
[H20]=0,3momp/11, [H2] = 0,4 Moms/m.

3amaua Ne4

s peakumonnoii cucrembr: CO yy + HoO iy =CO2(y +Ha(y HauanpHbIe KOHIIEHTpauu paBHbl: [HoO] =
0,5 mone/n, [CO] = 0,6 monw/n. Onpenenutre KOHIICHTPAIUM BCEX BEIIECTB B MOMEHT PaBHOBECHS, €CIIH
KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaga NeS

Bripaszure yepe3 KOHIIEHTPALMK PeareHTOB KOHCTAHTHI PaBHOBECHS CIEIYIOIINX pPeaKIuii:

N2 + 3 Hory = 2 NHipy, AH =-92,2 k/Ix;
COz(r) +C = 2 CO(F), AH = +160,5 KH)K;
COw +H20n =CO2 ) + Hayw, AH=-41,1 x/Ix.

Ykaxute HampaBIeHHE CMEIICHHUS XWMHUYECKOTO pAaBHOBECHS OJTHUX PEaKIHid: a) TpU TOHIKEHUU

TEMIIEPATypPhl, €CIIN IaBJICHUE TOCTOSHHO; 0) IIPH MOBHIIICHUH JaBJICHHUS, €CJIM TEMIIepaTypa IOCTOsSHHA.

JlomamnHee 3aganne Ne 3
no teme «PacTBopbI»

B nomamHem 3amanuu o teMe «PacTBOpBD»: miepBasi, BTopasi, TPEThs U TsITask 3a/1a4i OLEHUBAeTCs B 1
Oam; yeTBepTas U mecras — B 0,5 Oanna.



3agaua Nel
B kakoM o0neme Boibl creayeT pactBoputh 1351 SNCl, s monyuenus 3M pactBopa xmopuna onosa (1) ¢

IIOTHOCTHIO P = 1,405 r/mn?

PaccuwmraiiTe: a) MaccoByrO IIOJIFO BEIIECTBA B PAcTBOpE; 0) MOJISPHYIO KOHIICHTPAIIUIO SKBHBAJICHTA; B)
MOJISUTBHOCTR; T) THTP; ) MOJIBHYIO JIOJTFO BEIIIECTBA B pacTBOPE.

3agaya Ne2

3aKOHYNTE MOJICKYJISIDHBIC W HAIMIIUTE COKPAIEHHBIE MOHHBIC ypaBHEHHS pPEaklIuil B3auMOJCHCTBUS
CJIETYIONITNX BEIIECTB:

HBr + NaOH —

AgNO; + H.S —

MgCl; + KOH —

CaF, + HCl—

Sb(OH); + H.SOs —

Sb(OH); + NaOH —

3amayga Ne3

CocTaBbTe 10 J1Ba MOJICKYJIIPHBIX YPAaBHEHHS PEAKIUi K CISAYIOIIMM HOHHBIM:

Ba®* + CI’O42' — BaCrQOyg;

NH,* + OH — NH,OH;

ZnS + 2H'— Zn** +H,S

3agaua Ne4
Berancaure pH 0,05M pactBopa cepHOI KHCIOTHI.

3amaga Ne5

Kakue u3 cnenyromux coneit nmoasepratorcs ruapoiansy: NaSiOs. Cu(NOs)z. KBr? CocraBsTe HOHHBIE 1
MOJIEKYJISIpHBIE YpaBHEHHUSI THIPONM3a COOTBETCTByrommMX coineil. Kakoe 3nauenne pH (< wnm> 7) umeror
pacTBOPBI ATUX CONIEH?

3agaua Neb

Haiinute npomssenenue pactopumoctu PbCly, ecim B 200 M Boael pactBopsiercss 2,17 1 3toro
COETUHEHHS.

JlomamnHee 3axanne Ne 4
no TeMe «OKNCINTEIbHO-BOCCTAHOBUTEIbLHbBIE MPOLECCHI»

B nmomammeMm 3amaHun 10 TeMe «OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI»: MEpBas 3ajada
orieHuBaetcs B 1,5 6ayia; Bropas — B 2,5 Oasa; TpeThs — B 1 Oast.

3amaua Nel

HOI[6epI/ITC KO3(1)(1)I/ILII/ICHTBI B YpPaBHCHUAX OKHUCIHUTCIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ. Ykaxkure tun
KaXJ101 peakIuu.

PaccumraiiTe 3IeKTPOABIKYIIYIO CHIIY W ONPEICITUTE HAMpPAaBICHHE CAMOMPOU3BOJILHOTO MPOTEKAHMUS
HepBOﬁ peaknuu IMpu CTaHAAPTHBIX YCJIOBHUAX, HCIIOJB3YysS 3HAUYCHUS OKHUCIUTCIbHO-BOCCTAHOBUTCIBHBIX
IMOTEHIUAJIOB:

H] + HsPOs — J, + H3POs3; + H20

HNO, — HNO; + NO + H)O

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

NHsReO, +H, — Re + NH; + H,0

KBrO — O, + KBr

3amaya No2

CocTaBbTe YpaBHCHUS OKUCINUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:

KMnO; + NaNO, + H,O —

NaCrO, + Hy;O, + NaOH —



©CoNooA~WNE

Bi(OH)3 + NaS; 0+ NaOH —

Bi.O; + C —

Mg + HNO3 pas) —

3anmaga Ne3

HMaubr nBe okuciaurenbHo-BoccTanoBuTeNbHbIe Mapbl: KNO2, KNOs; u Pb(NOs);, PbO,. TMoms3yschk
TaOJHIeH CTAaHAAPTHBIX OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX MOTECHIIMAIOB, COCTABETE YPaBHEHHE BO3MOXKHOI
peaknmu B ykaszauHoit cpene (HNOjz). Paccunraiite 3HaUeHNE SJEKTPOABIKYIIEH CHIBI PEAKITHH.

JlomamnHee 3axanue Ne 5
1o TeMe «JEeKTPOXUMHYECKHE CUCTEMbBD)

B nomainHem 3amaHum Mo TeMe «DJIEKTPOXMMHUYECKUE CUCTEMbI»: IIepBas 3ajaua oleHuBaeTcs B 1 Oam;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Oanna.

3anaua Nel

CocTaBbTe D3JEKTPOHHO-UOHHBIC YPaBHEHUS DJICKTPOJHBIX IPOILECCOB M MOJEKYJSIPHOE YpaBHEHUE
TOKOOOpa3yrolell peakiuu, MpoTekaromeid npu pabdore rampBanndeckoro smementa Co/Co(NOs)z //
AI(NO3)3/Al. Paccuuraiite D/IC (E) ranbBaHHYECKOT0 3JIEMEHTA IPU CTAHJAPTHBIX YCIOBHSX.

[lpuHAB MOTEeHIMAN aHOAA PaBHBIM CTaHAAPTHOMY 3HAYEHHIO, PACCUMTANTE KOHIEHTPAIMIO0 KaTHOHOB
MeTaJuIa B KaTOJHOM pacTBope, mpHu kotopoi I/]C raapBaHHYIECKOTO 3JIeMeHTa yMeHbImuTes Ha 0,02B.

3amaya No2

[MpuBeanTEe CXEMBI AIEKTPOJHBIX MPOIECCOB U MOJICKYJISIPHBIC YPaBHEHUS PEaKIHid, MPOTEKAIOINUX MPU
ANMEKTPOXUMHYECKON Koppo3un ranbaHonapbl  Co/Ni: a) B kucioit cpezie; 0) Bo BIaXXHOM BO3IyXe.

Ormpenenute yOBUIF MacChl aHOAA MPH KOPPO3UH B KHCIIOH cpeme 3a 20 MUH, €CIH CKOPOCTh KOPPO3HUH
coctaBmia 0,01 r/y.

3amaua Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPaBHEHUS AIIEKTPOIHBIX MPOLIECCOB (aHO WHEPTHBIN) U MOJIEKYIIIPHOE
ypaBHEHHUE pEaKIUu, MPOUCXOASIIEH P IIEKTPOIIN3E:

a) pacraBa NaOH;

0) pactBopa CoSOa.

Berauciute (akTuueckoe KOJMYECTBO METajlla, MOJydeHHOro Ha katozae npu siekrpoiuse Co(NO3z)z,
€CJIM 3JIEKTPOJIU3 MPOBOAWIM B TeueHuu | 4. Beixoa Merasia o Toky coctaBui 85%.

Ykakute BO3MOXKHBIE TPUYMHBI YMEHBIICHHS BBIX0Ja METAJIIA 110 CPABHEHHIO C PACUETHBIM.

KOHTpO.]'lbl—IbIe BOIIPOCKHI 10 TEMaM
KOHTpOJILHLIe BOIIPOCHI 110 TEME «XuMHYecKas TEPMOANHAMUKA»

OCHOBBI XUMHYECKOIN TEPMOJUHAMUKHU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoannamMuyeckue napamMeTpbl U QYHKIUHU COCTOSHUS CUCTEMBI.

Brytpennss sueprus. Pabora. Temora.

[lepBrlit 3aK0OH TEPMOIAMHAMUKH (BBIBOJ).

OHTanbNus Kak GYHKLIUS COCTOSIHUSI CUCTEMBI. DHTAJIBIINS 00pa30BaHuUs BEILIECTBA.
TemnmoBoit 3 dexT xumudeckoit peakinu. PakTOPHI, BIUSIOMNE Ha TEIUTOBOH 3((HEKT XMMUIECKON PEeaKIInH.
Tepmoxumus. 3akon ['ecca.

CrnencrBus u3 3akoHa ['ecca.

OHTponus Kak QyHKIHS COCTOSHUS CUCTEMBI.

BTopoii 3ak0H TepMOAMHAMUKH.

Tperunii 3aK0H TEPMOJAUHAMHUKHU.

Oneprus ['n60Oca.

Hanpasnenue caMonpou3BOIbHOIO IPOTEKAHUS XMMUYECKUX PEAKIIUH.

KOHTpO.]'IbHLle BOIIPOCHI IO TEME «XHMHYECKAs] KHHETHKA»

XuMuueckass KHHCTHKA. CKOpOCTL XHUMHUYCCKOU pcaKknu U METOAbI €€ PETrYJIMPOBAHUA.
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0.

Biisiare KOHIIEHTpAITUN Ha CKOPOCTh XUMUYIECKOH peakuu (3aK0H TEHCTBYIONTUX Mace).
BrnusiHue Temneparypsl Ha CKOpOCTh XUMHYECKO# peakuuu. [IpaBuno Bant — Fodda.
Teopust akTHBHBIX CTOIKHOBEHUI AppeHuyca.

OHeprus akTUBalUUU. Y paBHEHHE AppeHuyca.

Teopust mepexoIHOTO KOMIUIEKCA. DHEpreTHYecKas AuarpaMmma.

Kpusas Makcseia — bonbiMaHa. JHepreTHUecKuil Gaprep.

Karanurngeckue cuctemsl.

BrnusiHue kaTanuzatopa Ha CKOPOCTh XMMHUYECKON PEaKIuu.

I'oMOreHHBIl U TeTepOreHHbIN KaTalus.

KonebaTenbHble peakuuy.

Xumuyeckoe paBHoBecue. OOpaTHMble U HEOOPATHUMBbIE PEAKLIUH.

KoHcTaHTa XMMUYECKOTO paBHOBECHS.

Cwmemenue xumuaeckoro paBHoBecus. [lpunmun Jle—Illaremnse.

BnusiHue KoHIEHTpauy, JaBIEHUS U TEMIIEPATYPBI.

®azoBbie paBHOBECHS.

®a30Bble 1UAarpaMMsl U1 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJbHbIe Bonpockl o TeMe «PacTBopb»

[Tonsitue pactBopa. PactBopuMocTs BemecTBa. PactBopuMoCTh rasa.

PactBoper. CriocoObl BBIpaKEHUS KOHIIEHTPAIIMH PACTBOPOB (MaccoBas OIS, MOJISIpHAs KOHIICHTpAIIHS,
MOJISIpHAS KOHIIEHTPAIUS YKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).

KonnuratusHele cBoiicTBa pacTBOPOB. M ieanbHbI pacTBOp.

3akonsl Payms: | (toHoMmerpuaeckuit) u |l (30yITHOCKOTMYECKHA W KPUOCKOITHIECKHH ).

OcmMmoc. OcmoTtrdeckoe napienne. Cxema ocMoMeTpa.

KucnoTHO-0CHOBHBIE B3aUMOICHCTBUS BEILIECTB.

HonHas Teopust KUCIOT U OCHOBaHUM AppeHnyca. OCHOBHbIE MTOHATHS U TIOJIOKEHUS TEOPUU AppeHuyca.
Juccomnmanys KUCIOT, OCHOBAHUHN M COJIEH C TOUKH 3pEHUS] HOHHOU Teopun AppeHuyca (IpHUMepHI).

Crenenp qucconuanuu. CHIBHEBIC U CITA0BIC AIEKTPOIUTHL.

Juccornmanus cnadbix 3nekTponntoB. KoHCTaHTa AuCconUaIum.

3axoH pa3dasnenus OcTBaibiaa.

Peakiiyu MOHHOTO 0OMEHA MEXKY 3JICKTPOIMTaMU (Ha IMpUMEpe peakiuii 00pa3oBaHUs CIIa00TO AJIEKTPOJIUTA,
ocajiKka U rasa).

[IponsBenenne pacTBOPUMOCTH.

HonHoe npousBeeHue BoJibl. BogopoaHbIi U THAPOKCUIIBHBIN MTOKa3aTEeNu.

I'mppoinns coneil. Tumsl runponusa conei.

KonmuecTBeHHbIE XapaKTEPUCTUKH MIPOIecca THIPOITH3A.

@DaxTOpHI, BIXSIONINE HA IPOIECC THAPOIH3A.

KounTtpoabHbie Bonpochl 10 TeMe «/lucnepcHble CUCTEMbI»

I'ereporennsie cMecu. [lucnepcHble CUCTEMBI.
Hucnepcuocts. Knnaccudukanuu JucnepcHbIX CHCTEM.
Komnmongusie pactBopsl. JInodunbHbie 1 THOGOOHBIE KOIIOUIBI.
Crioco6s! OMYYEeHHSI KOJUTOMTHBIX PACTBOPOB.

CtpoeHue KOJUTOMIHBIX YaCTHII.

IIpaBuno ®asHca — IleckoBa.

Y CTOWYMBOCTh KOJUTOUIHBIX cucTeM. CTaOUIn3aTopsl.
Koarynsauus muoduibHbIX 1 THOPOOHBIX KOIIOUAOB.
CeauMeHTanus KOJJIOUAOB.

Koarynsanus KommonIHbIX pacTBOPOB 3JIEKTPOIUTAMH.
IIpaBuno Ulynsie — [Napau. Koarymupyrorast ctocoOHOCTS.
Onrtuyeckre cBOMCTBA KOJUIOUIHBIX PACTBOPOB.
OJeKkTpuyecKre CBONCTBA KOJUIOMIHBIX PACTBOPOB.

KouTtpoabHblie Bonpochl 1o TeMe «OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE
npouecchbhy
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OcHOBHBIE ITOHATHUS TEOPUU OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUIL.
OKHCIUTETbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BEUIECTB.

BakHellue OKUCIUTENN U BOCCTAHOBUTEIIU.

TuIel OKHCAUTENEHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IPUMEPHI).
OKHCIUTETHHO-BOCCTAHOBUTEIBHBIIN MOTEHIIA.

YpaBuenue HepHera.

CocTaBieHNe OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIHMI.
HampasneHne OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'leKTp0XI/IMH‘IECKI/Ie CUCTEMBD»

DNEKTPOXUMHUYECKHE CUCTeMBI. Kitaccu(ukariust 31eKTPOXUMUYECKHUX MPOIIECCOB.

DIEeKTPOXUMUYECKUE MPOLIECCHI, MPOTEKAIOIUE HAa TPaHUIIe pa3iesia «METall — PACTBOPY.
l'anpBaHMYecKuii deMeHT Jlanmaisg — SIkoou.

DNEeKTPOABIDKYIIAS CHJIA TallbBAHUYECKOTO DIIEMEHTA.

N3mepenne 31meKTpoAHBIX MOTEHIHMANOB. P cTaHIapTHBIX 3JEKTPOAHBIX MOTeHIUanoB. CBONCTBAa METAIIIOB B
COOTBETCTBHH C UX MOJOKEHUEM B PSIAY HAIPSDKCHUM.

YpaBHenue HepHera.

OJNeKTposIn3 pacliiaBoB U pacTBOpoB. KaToaHble 1 aHOIHBIE TIPOIIECCHI.

OO0benunaeHHsI 3akoH Dapazes. Beixonx mo Toky.

Koppo3us meramnos. Knaccuduxarmst KOppo3nOHHBIX HPOIIECCOB.

XuMudeckasi Koppo3usi.

DNEeKTPOXUMUYECKAs KOPPO3Usl. AHOJHOE OKHUCICHUE MeTalljla U KATOJJHOE BOCCTAHOBICHUE OKUCIUTEIIS.
[IpuMeps! KOppO3uH B KUCIIOH cpefie M aTMOoc(hepHOit KOppOo3uH.

CKOpOCTh KOPPO3HH.

3amura MeTaioB OT KOPPO3UU.

3alUTHBIE TOKPBITHUSL.

DIEKTPOXUMHUYECKUE CITOCOORI 3aIIUTHI OT KOPPO3UH METAJLIOB.

XUMUYECKHE UCTOUHHUKHU TOKA. ["albBaHUUECKUN SJIEMEHT.

XUMHUYECKHE UCTOYHUKHU TOKA. AKKYMYJISATODBI.

XUMHUUYECKHE UCTOYHUKYU TOKA. TOIIMBHBIE AJIEMEHTBI.



IMPUJIOKEHUE 2

7. OueHoYHbIE CPeACTBA /1JIsl MPOBeJAeHHUS MPOMEKYTOUHOM aTTecTaluu
[IpomexxyTouHass  aTTectands UMEET  LEJbI0  ONPEAETUTh  CTENeHb  JTOCTHXKEHUS
3aIUIAaHUPOBAHHBIX PE3YJIBTATOB OOYUYECHHS IO TUCIUILINHE 33 OMPEICIICHHbIN TepUo]] O0yUICHHS.

a) Ilnanupyemble pe3yJbTaTbl O0Oy4YeHHSI U OIlEHOYHbIEe CpeACTBA /sl NPOBeJeHUS
NMPOMEKYTOYHOM aTTeCTANNM:



Kon
WHIUKAaTOpa

WNuaukatop AOCTHXEHUS
KOMIIETEHIINHT

O1eHOYHBIE CpeaAcTBa

VK-1: Crnocoben

OCYHICCTBJIATH IMOUCK, KpI/ITI/I‘-IeCKI/Iﬁ daHaJIu3 U CUHTEC3 HH(bOpMaHHH, IPUMCHATH CUCTEMHBIN oAXO AJid pCHICHU S IMOCTABJICHHBIX 3a1a4

YK-1.1

AHanusupyeTr 3aaady, BbLIEISAS €e

0a30BbIE COCTAaBJISIOIIHNE,
paccMmaTrpuBaeT 51 npejiaraeT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4M, OI[CHUBAs HX
JOCTOMHCTBA U HEAOCTAaTKU

Hepeueub meopemudecKux 60npocoe:
1. OCHOBBI XHMHYECKOM TCPMOAUHAMHUKU: CUCTEMA, TCPMOAUHAMUYCCKUC TIIapaMETPhI
CHCTCMBI, q)YHKHI/II/I COCTOSIHHA CUCTEMBI. Hemeﬁ 3aKOH TCPMOJUHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLIECCOB.

3. OHranenus. 3akoH 'ecca u ciieAcTBUS U3 HETO.

4. OHnrponus. YpasHeHue bosbliMana. BTopoii U TpeTuii 3aKOHbI TEPMOJMHAMUKU.

S. Ouneprus ['n06ca. HampaBieHus XMMHYECKHUX IPOIIECCOB.

6. Xumnyeckass kuHeTuka. CKopocTh xumuueckoi peakuuu. CpeqHsas U UCTUHHAs CKOPOCTHU
peakuuu. Kunernueckast kpusasi.

7. CKopocCTb peakiui 1 METOIbI €€ PETYINPOBAHMS.

8. Bnusinue remnepatypsl Ha ckopocTh peakiuu. [IpaBuio Baut-T'odda.

9. OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTtopsl 1 KaTaIUTHYECKUE CUCTEMBL. [ OMOTe€HHBIN KaTanus.

11. KaranuzaTopsl 1 KaTaaIUTHYECKHUE CUCTEMBI. | €TEpOTeHHBIN KaTanus.

12. Xumnueckoe paBHoBecre. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle Ilarense.

14. PactBopel. CriocoOBI BBIpaXKeHHUsI KOHIIEHTPAIIUUA PACTBOPOB.

15. PactBopsb! 3nexTponuToB. CTeneHb U KOHCTAHTa JIEKTPOIUTHYECKON TUCCOLMALNN. 3aKOH

paszbaBnenust OcTBabaA.

16. Jucconumarusi KUCIOT, OCHOBaHU, conieil. AMGpOTEepHBIE IIEKTPOIUTHIL.

17. PactBopumocTs. IlpousBenenne pacTBOpUMOCTH. YcCaoBHE OOpa3OBaHHS M PACTBOPEHUS
0CaJIKOB.

18. Huccormmarus Boasl. MonHOE ponsBeaeHUe Boabl. pH.

19. I'maponus coneii. CreneHs U KOHCTaHTa TUAPOIIU3A.

20. Hucnepcubie cuctemsl. Knaccuduxkanus. Jlnodunpabie 1 110POOHBIE KOJUTOUIBI.

21. CtpoeHne KOoIIOUIHBIX YaCTHUL.

22. Koarynsmusi KoJIJTOMIHBIX pacTBOPOB.

23. OKHUCINUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOIicTBa BEIIECTB. Knaccudukanus

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
24. DnexkTpoxumMuueckre cuctemsl. 3akoHbl Mapanes. DNEKTPOAHBIN OTEHIIUA.
25. I"anpBarmveckmii a5memeHT Jlanmms Axkoou.




Kon

Nuaukatop 1oCTHREHUS

OrneHouHBIE CpeCTBA

WHANKATOpa KOMIIETCHIIUHI
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: JIEKTPOIN3 paciuiaBoB. [[pumMeHeHue anekTpoiamnsa.
27. DneKkTponu3. AHOIHBIN M KaTOJHBIA TIPOLIECCHI TIPU AJIEKTPOJIM3e pacTBOpoB. [IpuMenenue
ANEKTPOIIU3A.
28. Koppo3sus. Buasl koppo3un. CriocoOb! 3alIMTH METAJUIOB OT KOPPO3HUH.
YK-1.2 Onpenenser, HHTEPIPETUPYET H

paHXXHUpyeT uH(pOpMAaIIHIO, Ilpakmuueckue 3a0anus:

TpeOyemyo JUTSI pelieHus 1. Hamumcatb 5J€KTpOHHBIE YypaBHEHHUS OHIIEKTPOJIHBIX MPOLECCOB, ypaBHEHHE CYMMAapHOM

MOCTaBJICHHOMN 3a/1aun; | TokooOpa3zytomei peakiuu, BeMUCIUTh, JJIC rallbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHIICHTPALUU

OCYHICCTBJIACT IIOUCK I/IH(i)OpMaI_[I/II/I
10 Ppa3JIMYHBIM THUIIAM 3aIIpOCOB

MOHOB MeTasIoB pasHsl: [Al*]=0,001 momns/1, [C0?*]=0,1 Momns/m.

2. Hamucatb MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHS peakiuii ruaponusa cojueit: KsPOs; Na2SOs;
ZnClo.

3. 3aKOHYMTH YpaBHEHUS PEAKIMii, HAMMCAB UX B MOJIEKYJISIPHON M HOHHOM hopmax:

Al(OH)3 + NaOH —, K2COs3 + H2S04 —, H2S + KOH —.

4. B 2 1 pactBopa rusipokcuaa kanbius coaepxurcs 478,8 r Ca(OH)2. IlnotHocTs pacTBopa 1,14
r/mi. Paccuuraiite: ®(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHMS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINNI:

K2Cr207 + FeSO4 + H2S0O4 — , KMnO4 + Na2SO3 + H20 —.

6. HanucaTb 3J€KTpPOHHBIE YpaBHEHHS OAIJIEKTPOJHBIX IPOLECCOB, YpaBHEHHE CYMMAapHOU
TOKOOOpa3yromiel peakuuu, BeIYUCIUTh, DJ[C raibBaHMUYECKOTO 3JEMEHTa, €ClIM KOHIIEHTPAlUH
MOHOB MeTaIoB paBHbEL: [Mn?*]=0,01 moms/1, [AU*]=0,1 Moms/m.

7. 3aKOHYUTH YPAaBHEHHS PeaKIi, HAITMCaB UX B MOJICKYJIIPHON M HOHHOH (hopmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SOs4 —.

9. HamucaTh 5JEKTpPOHHBIE YypaBHEHHUS OHIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYMMAapHOU
TOKOOOpasymIei peakuuu, BeIIUCIUTh DJC raapbBaHUYECKOTO 3JIEMEHTa, €CIU KOHIEHTpAIuu
MOHOB MeTaIoB paBHbL: [ZNn%7]=0,01 moms/n, [Cu*]=1,0 Momns/m.

10. Cynbdar amomunusi maccoit 36,4 r pacteopwiu B 100 r Boasl. [I10THOCTE TOTy4EHHOTO
pactopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

12. 3aKOHYUTH ypaBHEHHS PEAKINN, HAITUCAB UX B MOJICKYJIIPHOM M HOHHOM BHUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOAMHAMUYECKYIO BO3MOXKHOCTE TipoTekanust peakuuu CaOw) + 2 Cx) =

= CaC2 ) + COw), AHr = 460 ]k npu cTaHgapTHBIX yciaoBusaxX. PaccuuTaiite TemMneparypy Hadana




Kon
WHANKATOpa

Nuaukatop 1oCTHREHUS
KOMIICTCHIIUN

OrneHouHBIE CpeCTBA

peakiuu, ecaun  S(Ca0)=38 J[Ix/mons K; S(C)=6 [x/monsK; S(CaC2)= 70 Jx/monb-K;
S(CO)=197 dx/mons K.

14. CocTaBbTe YpaBHCHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

KMnO4 + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Onpenenure TepMOJMHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakiwn 2 Cla ) + 2 H2O¢r) =4
HClw) + O2 (), AHr = 115,6 xJIxx mpu cranmapTHbIX ycioBHsx. Paccuuraiite Temmeparypy Havaia
peakiuu, eciau S(Cl2)=223 [Ix/monb K; S(H20)=189 [Ix/monb-K; S(HCl)= 187 ]x/monb-K;
S(02)=205 JIx/monbK.

16. Hanucatpb ypaBHEHHs peakiiuii ruaposiu3a B MosiekyssipHoM U noHHOM Bujie: CrCls, NaNOs,
K2COs.

17. CocraBbTe ypaBHEHHSI OKUCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIIUIA:
K2Cr207 + Na2SO3 + H2SOs4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHas peakius TpoTekaeT mo ypaBHeHuto Hx ) + |2 ¢ = 2 HIly. Havanenas
KOHIIGHTpalus Bojopoaa 2,1 monw/n, moma 1,5 monp/n. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyer 30% Bogpopona?

19. B 640 mu Bogsr pactBopriin 160 1 xmopuna xenesa (I11). TnoTHOCTh MOMTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cum; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenennure TEPMOIMHAMHUYSCKYIO BO3MOXHOCTh TpoTekaHus peakiuu CS2 x) +3 Oom=
=CO2 () + 2 SO2 (), AHr = -1075 x/Ix npu cTaHIapTHBIX ycinoBuAxX. PaccuuTaiite Temmnepatypy
Hauana peakuuu, eciu S(CS2)=151 Ix/monbs K; S(02)=205 dx/mons K; S(CO2)= 213 Ix/mons K;
S(S02)=248 JTx/monbK.

21. Peakmus unet no ypaBHeHUIo: 2 Ha ) + S2 () = 2 H2S(r). HauanbHas KoHIIEHTpaIus Bo1opoaa
2 monb/1, cepsl 1,5 Monb/a. OnpenenuTe BO CKOJIBKO Pa3 U3MEHUTCS CKOPOCTh PEaKIUH K MOMEHTY,
Koraa npopearupyet 0,7 Mob/1 Bojtopoaa?

22. Omnpenenure TEPMOAMHAMUYECKYIO BOSMOXKHOCTD IPOTEKAaHUs peakuuu 2 ZNnS () + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x/Ix npu cTanmapTHBIX ycioBUAX. PaccuuTaiite Temmneparypy
Havana peakiuu, eciiu S(ZnS)=58 Jlx/mons K; S(02)=205 Ix/monb-K; S(ZnO)= 44 JIx/monb-K;
S(S02)=248 JTxx/monbK.

23. HavanpHble KOHIIEHTPAIIMK UCXOAHBIX BemiecTB B peakiuu: 2 SO2 ) + O2 () = 2 SO3 () ObutH
pasubl 1,8 Mone/1 SO2 1 2,4 momnb/n O2. Bo CKOJIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIIUi K MOMEHTY,
koraa npopearupyet 0,8 Mo/ SO2?




Kon

Nuaukatop 1oCTHREHUS
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WHANKATOpa KOMITCTCHITUH
YK-1.3 Onpenenser, HHTEPIPETUPYET U Ilpakmuueckue 3a0anusn:
paHXupyeT nHpopmanuio, 1. dmst peakmut CHary + CO2 () = 2 CO (1) + 2 H2 () onpenenuTe BO3MOXHOE HANpaBJICHUE
TpeOyeMyto JUTSI peleHus | caMOIPOM3BOILHOTO TEUEHUS PEAKIUH IIPH CTAHAAPTHEIX YCIOBUAX U Ipy  TemnepaType T =927°C,
ITOCTaBJICHHOM 3aJ1auM; | €I TETUIOBOM 3 (EKT peakIuu 10 33JaHHOW TeMIepaTypbl HE H3MEHUTCS. YKAKHUTE: a)

OCYIIECTBIIIET MOUCK HH(POpPMAIUU
10 Pa3JIMYHBIM THUIIAM 3aPOCOB

BBIJICJIICTCS. WIIM TIOTJIOLIAETCS SHEpPrus B XOJA€ peakuuu; 0) NpUUMHY HaWJICHHOTO W3MEHEHHUs
sHTponuu. Paccunraiite TemiepaTypy Hadajla peakluu.

2. BolpaszuTe uepe3 KOHUEHTpAlMKU PEareHTOB KOHCTAHThI PAaBHOBECHS CIEAYIOIIUX pEaKIUi
N2y + 3 How) = 2 NH3w, AH = -92,2 xJIx. YKaxuTe HANpaBICHHE CMEIICHUS XUMHUYECKOIO
pPaBHOBECHsI 3TUX PEaKLUil: a) MpU MOHMKEHUH TEMIIepaTypbl, €ClId JaBJICHHUE MOCTOSHHO; 0) mpu
MOBBILICHUH JJABJICHMUS, €CIIH TEMIIEpPATypa MOCTOSHHA.

3. CKONbKO MWUIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C MJIOTHOCTHIO 1,84 r/min
notpedyercs ans npurorosienus 2 i1 0,25M pactBopa?

4. Kakme wu3 crnepyromux conedl moxaseprarorcs ruaponusy: NazSiOs. Cu(NOs)z2. KBr?
CocTaBpTe HOHHBIE M MOJEKYJSpHbIE ypaBHEHHUS THAPOJM3a COOTBETCTBYIOUIMX coyiell. Kakoe
3Hauenue pH (< wnu> 7) UMEIOT pacTBOPHI 3TUX CONE?

5. 301b rUAPOKCHIA MarHus monydeH myteM cMemuBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] TOTYYEHHOTO 30JI1 W HATHUIINUTE
bopMyITy €ro MUIIEIUIHI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONpPENEIUTE HAIPABICHUE CaMOIPOU3BOJIBHOIO
POTEKAHUS peaxun npu CTaHIApTHBIX YCIIOBUSIX, UCIIOJB3YS 3HAYEHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX oTeHnmanos Hl + H3POs — J2 + HsPOs + H20.

7. llpuBeaute cXeMbl 3JEKTPOJHBIX IPOLECCOB M MOJEKYJSpHbIE YpaBHEHUS peaKLuH,
NPOTEKAIOIIUX MPH 3JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapel  Co/Ni: a) B kucioii cpeze; 0) Bo
BIIQXKHOM Bo3ayxe. Onpeaennure yObUTh MacChl aHO A TPU KOPPO3UHU B KUCIION cpene 3a 20 MUH, ecitu
cKopocTh Kopposun coctapuia 0,01 /4.

8. CocTaBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOJ UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, TPOUCXOIIeH mpu daekTpoiuse pactBopa CoSO4. Beruucnure
(dakTHUECKOE KOJMYECTBO MeETallla, MOJYYeHHOro Ha kartomae mpu diekTponuse Co(NO3)2, ecnu
AMEKTPONN3 TMPOBOAMIM B TeueHHd 1 4. Bwixon meramia mo Toky coctaBuil 85%. Ykaxute
BO3MO>KHBIE IPUYMHBI YMEHBUICHHS BBIX0/J]a METAJUIA 10 CPABHEHUIO C PACYETHBIM.

9. IIpoBecTu aHanu3 BIUSHUS KOHIICHTPAIIMU HA CKOPOCTh XMMHUYECKOHN peakiuu
Na2S203 + H2SO4 = S + SOz + NaxSOs + H2O mo skcnepumeHTanbHbIM JaHHBIM. [IpoBectn




Kon
WHANKATOpa
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00paboTKy MOJIyYeHHBIX JaHHBIX C UCMIOJIBF30BAHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOIOTHA.
Pe3ynbrathl ONTOB MPEACTaBUTH B BUJIE TAOIHIIBI 1.

Tab6muna 1
Homep O6beM, M KoHuenrtpanus Bpems Ckopoctb
OIIbITa Na2S203 H20 H2S04 NazS203, 102 | mosiBneHus peaxium, 10,
MOJIB/JT MYTH, C ¢t

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

ITo nanHbpIM TabsuLbl 1 TOCTPOUTH TpaduK 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHLEHTPALUn
THOCYNIb(aTa HaTpUs, OTIOXKHUB Ha ocu abcuucc koHueHTpanuio NaxS203, a Ha ocu opauHAT —
CKOPOCTb PEaKI1H.

Coenambw 661600 0 3a8ucuMocmu CKopocmu peakyuu om Konuenmpauyuu muocyﬂm])ama

Hampus.




6) HOpﬂ)IOK NMpOBEACHUSA l'lpOM@)KyTO‘lHOﬁ aTTeCTaluy, roKa3aTe/im 1 KpUTEpUuu
OIlCHUBaAHUA:

[IpomexyTouHas arrecTalys MO JUCUUIUIMHE «XHUMUS» BKIOYAET TEOPETUUYECKUE
BOIIPOCHI, TTO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00yYaIOLIMMUCS 3HAHUM, U IPAKTUYECKHUE
3a/laHusl, BBISIBIISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJIEHU, TPOBOIUTCS B hopMe
3auera.

3aueT Mo JaHHOW NMCUUIUIMHE MPOBOJUTCS B YCTHOH (GopMe Mo Ouieram, KaxKIbli 3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO IIPAKTHUECKOE 3aJaHHE.

Ilokaszamenu u Kpumepuu oyeHUEAHUA 3a4ema:

@aureno» - OOYYAIOIIMHCS JEMOHCTPUPYET IOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPUSATUN JOIMYCKAIOTCA OIIUOKU, MPOSBIIAETCS
OTCYTCTBHUE OTJEJbHBIX 3HAHUN, YMEHHH, HABBIKOB, O0YUaIOIIUNACS UCIIBITHIBAECT 3HAUUTEIIbHBIC
3aTpyIHEHUS IPU ONIEPUPOBAHUHU 3HAHUSAMU U YMEHUSMU IIPU UX [IEPEHOCE Ha HOBbIE CUTYAlIHH;

«HE 3aUTEHO» - 00yUaIOIIMNCS HEe MOXKET [TOKa3aTh 3HAHKs HA YPOBHE BOCIIPOU3BEACHUS U
00BsicCHEHUSI UHPOpPMALH, HE MOKET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKH PEIICHUS MPOCTHIX
3az1a4.



