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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

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

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensuuk

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

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

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

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

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

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogodpena st peamsanuu B 2031 - 2032
y4eOHOM roJly Ha 3acejaHuu kadeapbl XUMHH

IIporokomor 20 . Ne
3aB. kadeapoii H.JI. Mensauk

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2032 - 2033
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMHUU

IIporokomor 20 . Ne

3aB. xadenpoii H.J1. Mensnnk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu OCBOGHMSI TUCIUIUIUHBI « XUMUS» ABIseTCs (HopMHUpOBaHHE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU PU U3YYCHHUH CIICHUANBbHBIX JUCIHUIUIMH U albHEeHIIel MpakTHYecKOu

JACATCIIBHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

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

JUia n3yyeHust JUCUUIUIMHBL He0OXOAUMBI 3HaHUS (YMEHUs, BIIAICHU),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT He0OXOAUMBI JUI U3Y4EHHs! TUCIMITIINH/TIPAKTUK:

I'eonorus

be3zomacHoCTh )KU3HENEITENHbHOCTU

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «XHUMUsA» 00yUYarOIIMHACs JOJKEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

Kon nnaukaropa

Nupukatop JOCTHKEHUS KOMITETEHIIUN

YK-1 CniocobeH ocymiecTBIATh KpUTHUECKUI aHAIU3 MPOOJIEMHBIX CUTYaIlHii Ha OCHOBE
CHUCTEMHOTO OJIX0/1a, BBIpa0aThIBATh CTPATETHIO ACHCTBUI

YK-1.1

AHanH3preT Hp06J'IeMHy1-O CUTYyalluIO KaK CUCTEMY, BbBIABIIAA €€
COCTAaBJIAOMINEC U CBSA3U MCKAY HUMU

YK-1.2

Kputnyecku olieHUBaeT HaAeKHOCTh UCTOYHUKOB HH(pOPMAIIUH,
paboTaeT ¢ NpOTUBOPEYNBON MHPOPMALIUEH U3 Pa3HBIX HCTOYHUKOB,
omnpenenser npoOenbl B HHOopMauK, HEOOXOJUMOM [T peleHHs
poOJIEeMHON CUTYaINH, U TPOEKTUPYET MPOLECCHI 110 UX YCTPAHEHUIO

YK-1.3

Pa3pabaTbIBaeT u cofepKaTebHO apryMEHTUPYET CTPATETHIO PEIIEHUsS
npoOJIeMHOI CUTYyalli HA OCHOBE CUCTEMHOI'0 M MEXIUCIUINIMHAPHOTO
MIOJIXOJI0B; CTPOUT CLIEHAPUN PEATIM3ALNN CTPATErUH, OTIPEAEIIs
BO3MO>KHBIE PUCKU U IIpeJyIaras MyTyu UX yCTpaHEHUS




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:
— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabota — 133,7 akaj. 4yacos;

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

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

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JIACIMTUTAHBI 2 [~ . | xommerenuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YeHUE
4eOHOH U 3ammra
1.1 Xumnueckast y N = . VK-1.1, VK-
1 22 Hay4YHOU KOHTPOJIbHOU
TePMOJIUHAMHKA 1.2, VK-1.3
JATEPaTypHI; paboTHL.
- perieHne
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOM U 3ammra VK-1.1. VK
1.2 Xumuueckast KHHETHKA 22,3 HAy4YHOH KOHTPOJIBHOM 12 YI’( 13
JIUTEPaTypBI; paboThL. - '
- peuieHue
KOHTPOJIbHOM
1 paboTHI.
- oopmieHHE
oTyera 1o
1a00PaTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENEHOE n1abopaToOpHON
YK-1.1, VK-
1.3 PacTBOpHI 1 24,4 HU3y4YECHUE paboTsL. 3amuTa 12, VK-1.3
y4eOHOi KOHTPOJIbHOU - '
Hay4HOH paboTHL.
JIUTEPATYPBHI;
- peleHue
KOHTPOJIBHOU
paboTHL.
- 3amura
e VK-1.1, VK-
1.4 JlucniepcHbIe CUCTEMBI 22 | camocCTOSITEIBHOE KOHTPOJIbHOI 12, VK-1.3
H3y4YCHHE paboTHI. - '




yueOHOM U
Hay4YHOU
JUTEpaTypBl;
- pelenue
KOHTPOJILHOU
paboThI.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

20

CaMOCTOSITETTbHOE
u3ydyeHue
yueOHO U
Hay4YHOU
JIUTEPATYPBHI;
- perieHne
KOHTPOJIBHON
paboTsl.

3amuTa
KOHTPOJIBHOH
paboThL.

VK-1.1, VK-
1.2, VK-1.3

1.6 DnexTpoxuMuIecKue
CHCTEMBI

23

- opopmneHue
oT4eTa 1o
11a00paTOPHBIM

pabotam;
CaMOCTOSTENBHOE
U3yYCHHUE
y4eOHOi u
HayqIHOU
JIATEPaTypHI;
- perieHne
KOHTPOJIBHOH
paboTslL.

3amura
1a00paTOpHOI
pabotbl. 3amura
KOHTPOJIBHOM

paboTHI.

VK-1.1, VK-
1.2, YK-1.3

Hroro o pazneny

133,7

3a4€T

Hroro 3a cemectp

133,7

3a4€eT

HToro no nMcumninHe

133,7




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

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

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B IPOIIECCE MPETOAABAHUS AUCIUILTHHBI « XUMHS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
Ipo0JIEM € IOMOIIBIO AEMOHCTPALIUI SBJIECHUH, peakluii WU IPOLIECCOB.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe JadopaTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a00PAaTOPHBIX 3aHATHH UCIOIb3YETCSI METOJ] KOHTEKCTHOI'O O0yUYeHHUS,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHreM. Kpome toro, riesiecoo0pa3sHo UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas apa, BapyMallMOHHAs Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHeld MOAYJIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl AaHAJIOTHH U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4aronXxcsl BKIOYaeT B cedsl caMble pPa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIHMOTEKe, HanlcaHue pedepaToB U KypCOBBIX paboT, MOATOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITH HalpaBlieHa Ha 3aKpeIyIeHUs TEOPETUYECKOT0 MaTepuaa, U3JI10)KeHHOTO
IpernoiaBaTeneM, Ha MpopabOTKy TeM, OTBEIEHHBIX Ha CAMOCTOSATENIBHOE N3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHHE CTENICHH MTPABUIBHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPE/ICTBA MO3BOJIAIOT AKCIIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCcO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JTI000€ BpeMsi POUTH TECT, IPOaHATU3UPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 YueOHO-MeTOUYeCKOE 00ecnieyeHHe CAMOCTOATEIbHOMH PadoThl 00yUar0IIHUXCS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.



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

8 YueOHO-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecTiedeHne JUCITUIIMHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'envpman, B. I1. FOctparos. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 17.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1151 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [lTamoBan ; mox o6mieit penakuueii I'. H. daneesa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Texcr : anexTponHsii // OOpa3zoBarenbHas miaTdopma FOpaiit [caidt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonmoJiHUTeILHAS JIUTEPATypa:

1. Mensiauk, H. JI. PactBopsr! : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O.

A. Mumypuna ; Marautoropckuii roc. rexuuueckuit yu-T uM. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (marta obpaiueHus:
26.04.2023). - MakpooOBeKT. - TeKcT : aeKTpoHHbIN. - CBeleHHs 10CTYMHBI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktuky™m / H. JI. Mensanuk, D. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. M. Hocosga. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ TuTyn1. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mara obpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

3. Konsiga, JI. I'. OkucnauTenbHO-BOCCTaHOBUTEIbHBIE peakiiMi. OCHOBBI
JIeKTpoXxuMuu : yuebHoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 58 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (mara obpareHus:
26.04.2023). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN. - FIMeeTcs mevyaTHbIN aHaOoT.

4. Mumypusa, O. A. XuMmnueckas knHeTuka. CoCTOSHUE XUMHUYECKOTO
paBHOBecHs : mpakTUkyM / O. A. Mumrypuna, 3. P. Mymnuna, O. B. Epmiosa ;
Marnuroropckuii roc. rexuudeckuil yH-T uM. I'. 1. Hocosa. - Marnurtoropck : MI'TY um. T'.
. Hocoga, 2019. - 1 CD-ROM. - 3ara. ¢ Tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta oOpareHus:
26.04.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

5. Koposun, H.B. O6mas xumus: yued. A1 TEXHUYECKUX Halpas. U CIIeLl.

By30B /H.B. KopoBun —9-¢ u3j., nepepad.- M.: Beicur. mik., 2007.- 557 c.: wir. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEICTBEHHBIA.

6. KpaTtkuit cnpaBoyHUK QU3nKo-XuMHU4yeckux BenuunH / coct.: H. M. bapown, A.

M. Tlonomapesa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Pasnens, A. M.
[Tornomaperoii. - 10-e uzn., uctp. u joir. - CII106. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TexcT: HEMOCPEICTBEHHBIH.



7. V3BecTus BBICHINX Y4eOHBIX 3aBeleHUN. XUMHUS U XUMHYECKast TEXHOIOTHSI:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToanueckne yka3anus:

1. Mumypuna, O.A. DHepreTuka XuMHYECKUX MPOIECCOB: METOAMYECKHUE YKa3aHUs K
71a00paTOPHBIM paboTaM IO AUCHUILUIMHE «XUMHUs» I 00yUYaroIIUXCs BCEX HallPaBICHUN
MOATOTOBKH U CIICIUAIILHOCTEN THEBHOUM opMbl oOyuernus / O.A. Mumrypuna;
MaruauToropckuii roc. Texuuueckuit yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2016. — 11 c. — TekcT : HEMOCpEICTBEHHBIN.

2. Konspa, JI.I'. Xumuyeckas TepMOAMHAMUKA: METOJANYECKUE YKA3aHUS TS
CaMOCTOSITENTbHON PabOThI O AUCHUIUIMHE «XUMHUS» U1 00y4JarOIIMUXCs BCEX HANpaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenus / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2020. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsina, JI.I'. CkOpocTh XUMUUYECKHUX PEAKLIMM U XUMHUYECKOE PaBHOBECHE:
Metoanyeckre ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTHHE «XUMUS» JUIs
00yJaroImuxcs BCeX HAIpaBJICHUH MOATOTOBKHY M CHIEIIMATBHOCTEN BceX (opM 0OydeHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. tTexuudeckuit yu-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.W. Xumundeckas KuHETHKA. XUMHUECKOE PAaBHOBECHUE:
METOAMYECKUE YKA3aHUs TSI CAMOCTOSATEIIEHOW PaOOThI IO TUCIUTUTHHE « X UMD JUIS
00yJaroImuxcs BceX HANpPaBJICHUH MMOATOTOBKHU U CHIEIIMATBHOCTEN BceX (opM oOydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TexkcrT :
HEINOCPEICTBEHHBIMN.

5. Uympoga, JI.B. PactBopsl: MeTotn4eckas pa3paboTka K JJabopaTOPHBIM paboTaM 110
TUCHIUTUTAHE «XUMHSD JIJTsI 00yJaIONIMXCsl BCEX HAIPABICHHUA MOTOTOBKH U
cnienuanbHOCTel Beex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudecknid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uymposa, JI.B. PactBopsl: MmeTonnueckas pa3padoTKa K CaMOCTOSITEILHOM padoTe
0 TUCHUIUIMHE «XHUMHUD» 7151 00y4YaIoLUXCsl [10 BCEM HAIIPaBJICHUSIM ITOATOTOBKH U
crienuanbHOCTSIM Beex ¢hopm oOyuenus / JI.B. Uynposa, 2.P. Mymiuna, O.A. Mumypusa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2017. — 26 c. — TekcT : HENOCpeICTBEHHBIH.

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

8. Konsapna, JI.I'. OxkuciantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHus K 1a00paTOpHOil paboTe Mo AUCHUIUINHE « XUMHUSD» I 00yJaroIIMXCs BCEX
HampaBJICHUH MOATOTOBKYU U cHelMaibHOCTeN Beex (popm obyuenus / JI.I'. Komsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U1. Hocoa, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBIM.

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

10. Mumrypuna, O.A. D1eKTpOXUMHUYECKHUE TPOLECCH: METOJUYECKUE YKa3aHUs K
nabopaTopHOil paboTe Mo AUCHUIUINHE «XUMHUSD» JUIsl 00yJaIOIIMXCs 110 BCEM HalpaBJIEHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna,



H.U. PonnonoBa; Marautroropckuii roc. rexunueckuid yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 13 ¢. — TekcT : HEmoCpeACTBEHHBI.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTULEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip cB0OOHO pactpocTtpansemoe [10 0eccpouHO
FAR Manager cB00OOIHO pacripocTpansemoe [10 0eccpovHO

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

HasBanmue kypca Cchuika

DjekTpoHHas 0a3a NepuoIuUecKuX u3ganuii East View

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

HannonanbHas nHGOpMamoHHO-aHATUTHYECKAS URL:

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

denepaabHOE TOCYAAPCTBEHHOE OFOKETHOE

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

HpOMBIIHJ'I@HHOfI COOCTBEHHOCTH

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

Poccuiickas 'ocynapctBennas oubnuoreka. Karanorn
/catalogues/

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

9 MaTepuajibHO-TeXHUYECKOe ofecnedeHne JUCHUNINHBI (MOLYJIs1)

MaTtepraabHO-TEXHUYECKOE 00eCTIeUeHHE TUCIIUIINHBI BKIIOYAET:

VY4eOHble ayIUTOPHH JUIs IPOBEIECHUS 3aHATUHN JIEKIMOHHOTO TUNa. OCHalIeHue:
MynbTUMeANHHBIE CPEACTBAa XPaHEHNUs, Iepelaun U MpeICTaBIeHUs HH(OPMAIIHH.

VY4eOHble ayIUTOPHH VIS IPOBEIEHUS Ta0OPAaTOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAllUN, TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalHH.
Ocnamienue: O6opyioBaHME AJIs BBIIOTHEHUS 1aOOpaTOPHBIX paboT, XUMUYECKas TIOCy/1a,
peakTuBbl, Harnsiuele MaTepuaibl: TaOIHMIIbI, CXEMBbI, TUIAKATHI.

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

[TomerieHus st XpaHeHUs! U TPOPUIAKTHIECKOT0 00CTy)KMBaHUs y4eOHOTO
obopynoBanus. OcHaienue: Cremiaxu, cedbl g XxpaHeHUs yueOHOro 000py/10BaHuUs.
WHCTpyMEHTBHI ISl pEMOHTA J1a00paTOPHOTO 000PYy10BaHHUS.



INPUJIOKEHUE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATHUN, TaK U HA IUIAHOBBIX KOHCYJbTAlUSAX, M Ha
BHEAyIUTOPHYIO, IIPOUCXO/SAIIYI0 BO BPEMS IOATOTOBKH 00OYYaIOIMMUCS OTYETOB 110 JIJAOOPaTOPHBIM
3aHSTHUSIM U IIPU BHIIOJHEHUH TOMAIIHUX 3a/1aHUH.

AynutopHas caMoOCTOsiTelbHass paboTa O0OydYaroIIMXCS —IMpeaArnoyiaraeT  IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXA0MY pa3Jeiy AUCHUIUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U TPAKTUUYECKHE
3aJlaHusl, OTBETHI Ha KOTOpbIE TPEOYIOT MIyOOKOI0 MOHMMAHHUS U3YYEHHOr0 MaTreprana. MakcumanbHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

Bueaynutopnas camocrosiTenibHas paboTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE U3YyUEHUs
JUTEPaTyphl IO COOTBETCTBYIOLIEMY pa3ieny C MpopaboTKoi MaTepuana; opOpMIICHHS OTYETOB I10
71a00paTOPHBIM padOTaM U BBIINOJIHEHUS JOMAUTHUX 3a/IaHUM.

[TpumepHBIii TepeueHb J1a00paTOPHBIX padoT

JIaGoparophas padota Nel «CBOHCTBa OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX COCITUHCHUI)

JlaboparopHas pabora Ne2 «OmnpezeneHue SHTaNbIINKU PACTBOPEHUS U SHEPTUU KPUCTAIIINYECKON
PELISTKI

JlaboparopHast pabota Ne3 «CKOpPOCTh XUMUYECKUX PEAKITUI

JIaboparopnass pabota Ned4 «[IpuroToBieHHe pacTBOpa M YCTaHOBJICHHE €r0 TOYHOM
KOHIOCHTpaHuu»

JIaGoparopHas padboTta Ne5 «DIeKTpOIMTHYECKAs TUCCOITUAITHS

JlaboparopHast pabota Ne 6 «['uaponus coeii»

JIaboparopHas padota Ne7 «Kostougabie pacTBOPHI»

JlaboparopHast pabota Ne8 «OKuCIHTETHFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHI)

JIaboparopHas padoTta NeQ«DieKTpOXUMHUYECKHE TIPOIIECCh»

Jlaboparophas padota Nel0 «Koppo3ust MeTaioB»

KoHTpoJsibHBIE BONPOCHI AJI51 3AIMUTHI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COeIMHECHUI»

Uro Takoe okcuasl? Mx knaccudukanus. Homenkmnarypa.

[Tepeuncnute OCHOBHBIE XUMUYECKUE CBOMCTBA OKCHJIOB.

Uro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.

[IepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx knaccudukanus. Homenknatypa.

[Tepeunciure OCHOBHBIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro Ha3biBaroT cossimu. Ux knaccudukanus. Homenknatypa.

[IepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTraHUYECKUX COCTUHEHHI?

CoNoOR~WNE

«OnpenesieHue IHTAJIBIINH PACTBOPEHHUS M JHEPTHH KPUCTAIHYECKOH PeleTK»

OCHOBBI XUMHYECKON TEPMOTUHAMUKU: TIOHSATHE CUCTEMBI, BUJIBI CHCTEM.
TepmoauHamMmuueckue mapaMeTpsbl U PYHKIIUH COCTOSTHHSI CUCTEMBI.
DOHTanbnus 00pa3oBaHuUs BEIIECTBA.

TennoBoi 3 PexT XMMUIECKON peaKIuu.

@DaKTOpBI, BAUSIONINE HA TETIOBOH d(h(PEKT XUMUIECKON PEeaKIIHH.
Chopmynupyiite 3akoH [ecca.

ogakrwdE



7. Kakune ciencTBus BRITEKAIOT U3 3aKoHa [ ecca.
8. DOHTponUs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

«CKOpOCTL XUMHYECCKHUX peakunﬁ»

UTto n3yyaeT XuMuiecKas KHHeTHuKa?
JlaiiTe ornpeneneHue CKOPOCTH TOMOT€HHOW U TeTepOreHHON peaKiui.
Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOH peakiuu?
JlaiiTe onpeneneHre 3aKoHa JCMCTBHS Macce.
UTo Ha3bpIBalOT KOHCTAHTON CKOPOCTH?
Ot kakux GakTOpOB 3aBUCUT KOHCTaHTa ckopoctu? Chopmynupyiite npasuino Bant-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbiM KoagdunuentoM? Kakie oH MOXKET UMETh 3HaYCHUS?
8. [Toyemy noBbIIIEHUE TEMIIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIUU?

NoogokrwnpE

((HpI/IFOTOB.]'IeHI/Ie pacrBopa U YCTAHOBJICHHE €I'0 TOYHOH KOHICHTPpalum»

1. [Tepeuncnute OCHOBHBIE CIIOCOOBI BEIPAYKEHUSI KOHIICHTPAIIUH PACTBOPOB.

2. Kak paccuntarh MONSIpHYIO KOHIIEHTPAIMIO PAacTBOPA, €CIIM W3BECTHA DKBUBAJCHTHAS
KOHIICHTpauus?

3. Kak paccunrate Maccy pacTBopa, €Clid H3BECTHA MAaccoBasl JI0JI1 PacTBOPEHHOTO
BEILIECTBA B paCTBOPE M Macca BOJIbI.

4, Yto Takoe SKBUBAJIEHT BelllecTBa?

5. Kak paccuntars MOJSIpHYIO Maccy SKBHBaJICHTA BEIIeCTBA?

6. B kakux equHUIIAX U3MEPSAETCS TUTP paCTBOPEHHOTO BelecTBa?

<<3JIeKTp0JII/ITI/I‘IECKaﬂ AUCCoOH AN U»

Kaxkue BemecTBa Ha3bIBaIOTCS SJIEKTPOJIUTAMHE?
UTo Takoe 3IEKTPOIUTUYECKAS TUCCOIUAINS?
UT0 Ha3BIBAIOT CTENEHBIO TUCCOIUAIIUN ICKTPOIUTA?
Kaxkue 31eKTpouThl OTHOCSATCS K CUIIBHBIM?
B kakom cinyyae peakiiud HOHHOTO 0OMeHa MPOTEeKaroT HeoOpaTuMo?
Kaxkue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMUCHIBAIOT B MOHHOM BUJIE?
Kak nucconnupyroT amdoTepHbIe 3TEKTPOTUTHI?

Noook~whPE

«I'mapoJm3 conei»

Yro Takoe rupoiu3 conei?

Kakue comu moasepraroTcs rupoansy?

Kak onpenenuts cpeny pacTBopa coiu?

Uro Takoe WHIUKATOPHI?

KonnyecTBeHHast XxapaKTepUCTHKA THAPOIN3A.

Kak paccuntaTh KOHCTaHTY rHAPOIH3a?

Kakue ¢akTops! BIUAIOT HA CMEIIEHUE PAaBHOBECHS PEaKIMK I'MJIPOIN3a COTIH?
[Tpu KakUX YCIOBHSIX MOXHO YCHIIUTB TUAPOITU3 COTH?

Kak MoxHO ocnabuth ruaponu3?

CoNoR~WNE

«KommiiekcHbie COCIMHCHUS»

UTo Takoe KOMILJICKCHBIE COCTMHCHUS?

Kinaccudukanmsi KOMIIEKCHBIX COSTMHEHUH.

[IpuBeauTe peakius MOTyISHHUS KOMITJIEKCHBIX COSTUHEHHH.
Kaxue noHbI MOTYT OBITH KOMITJIEKCOOOpPa30BaTEISIMU?

Kak nucconuupyroT B pacTBOpE KOMILIEKCHBIE COSAMHECHHUS?

orwdPE



6. YT0 Takoe KOHCTAaHTA HECTOMKOCTU KOMILJIEKCHOTO COSTUHEHUS?
7. Uto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEIMHEHUS?

«I[I/ICl'lepCHbIe CHCTEMBID»

JlaiiTe onpenenenye IUCIepcHON cuctemsl. [IpuBenure npumepsl.
Knaccudukanus aucnepcHsIX CUCTEM.

CriocoOpl 1osTy4eHusl KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOJIOUIHBIX YaCTHL.

Y CTOWYUBOCTD KOJUIOUAHBIX CUCTEM.

Koarymsauus xomuonaos.

Koarymnsuus KoJuIouJHBIX paCTBOPOB 3JIEKTPOJIUTAMH.

[Tpaswio lyneie — [Napau. Koarynupyrormiast cmiocoOHOCTb.
B3aumnas xoarymsanus.

CoNO~wWNE

«OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIun»

Kaxkue peakunu Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

UTo Ha3BIBAIOT OKUCIICHUEM U BOCCTAHOBJICHHEM?

UTO Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM ?

Hazosure BemiecTBa, M3BECTHBIE KaK CHJIBHBIE OKUCIUTENH.

Hasosure BemiecTBa, U3BECTHBIE KaK CUJIBHBIE BOCCTAHOBUTEIM.

Kaxkue peakunu OTHOCSTCS K peaklMsIiM JUCTPONOPIIMOHUPOBAHUSA?

Kaxkue peakunu OTHOCATCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHUIO - BOCCTAHOBIICHUIO?
Kaxkue peakunu OTHOCSTCS K MEKMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHUIO?

NGO~ wWdE

«3.11eRTp0ngnqec1cne nmpouecconn

DnekTpoxuMudeckue cuctembl. Kimaccudukanus 31eKTpoOXUMHUIECKIX TTPOIIECCOB.
lanpBanmdeckmii anemeHT Jdanusisa — Skoou.

DNEeKTPOABUKYIAS CHJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3mepenue 21eKTpOIHBIX IOTEHIMAIO0B. Pl CTaHAaPTHBIX AJEKTPOAHBIX TIOTEHIIUATIOB.
CBoiicTBa METAJIJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PAJTY HATPSHKCHUI.

RN

S. VYpasuenue HepHcra.
6. DNEeKTPOJIN3 PacIiaBOB U pacTBOpoB. KaToiHBIE M aHOIHBIE TIPOIIECCHI.
7. O6benunenHsiit 3akoH ®apazes. Beixos mo Toky.

«Koppo3ust MeTa110B»

1. Yro Takoe koppo3us?

2. Kakwue BBl KOPpPO3UHN BaM U3BECTHBI?

3. DnekTpoXuMuueckass Koppo3us. AHOJHOE OKHCIEHHE MeTajla M KaTOJHOE BOCCTAHOBJICHHE
OKHCITUTEJISL.

4. Tlepeuncnute ciocoObl 3alIUTHI METAIJIOB OT KOPPO3HH.

5. Touemy BO3pocia CKOPOCTh BBIACTICHHUS BOJIOPO/IA TP T00ABICHNUN COH?

6. CpaBHHTE pe3yabTaThl OMBITOB [0 KOPPO3UH IPU KOHTAKTE jKeJie3a U [IUHKA, 1 )KeJie3a U MeTHOM
MIPOBOJIOKH B AMCTHITMPOBAHHOM M «MOPCKOW» BoJie. 1€ mporiecc mpoTekaeT ObICTpEe M YeM BhI 3TO
00bsacHUTE?

BapuaHThl TeMaTHYeCKUX JOMANIHUX 3aJaHUH VISl CAMOCTOSITEJIbHOM Pa0doThI CTYIEHTOB 110
TeMaM

Jlomamuee 3agaaue No 1




no TeMe «XMMHYeCKasa TEPMOIUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJANHAMKKAY: IepBast 3a7ada OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHs PEAKIIMH [P CTAHIAPTHBIX yCIOBHsX i mpi  Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TOIJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAMJIEHHOrO H3MEHEHMsI SHTPOIMH.
PaccuuraiiTe TemiepaTypy Hadajna peaKkLyH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), HonB3ysCh
CTaHJAPTHBIMH TEIUIOTaMHU 00pa30BaHMs pearupyroummx BemecTB. CKOJIbKO TEMJIOThl BBIACIUTCA WIN
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

6)2 CO o T O, o= 2 COz () AH =-566,2 k]JIx.

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAd KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada olleHUBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rsaras — B 1 6asr.

3ajmaua Nel

Peakuus nporekaer no ypasHeHuro: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 m3MEHHUTCS
CKOpPOCTb MpsIMOM peakuuu, korna npopearupyet 30% CO? Bo ckolbKO pa3 M3MEHATCS CKOPOCTU
MPUMOI ¥ OOpaTHOW peaklnK, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccumnraiite BpeMsi, Mpu KOTOPOM 3TO K€ KOIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIepaType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pas H3MEHHTCs
MIPH 3TOM CKOPOCTh PEaKIHH?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPAIMU PEArMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnoi cucremsl: CO ) + HoO yp = COz (y + H; () HavanbHble KOHIEHTPAlMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute uepe3 KOHIIEHTpAIMH PEareHTOB KOHCTAHThI PABHOBECHS CISIYIOUINX PEaKITHil:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ™= 2 CO(]-), AH =+160,5 x/Ix;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

YKakuTe HanmpaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ITHX PEAKIUi: a) IPU MOHMKEHUU
TEMIIepaTyphl, €CIIH JaBJIEHWE IOCTOSHHO; O) TpHW TOBBIIICHUU JAaBJICHHS, €CIIH TeMIlepaTypa
MOCTOSIHHA.



Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanuum mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs M IATas 3ajadud
orieHuBaercs B 1 Oayr; yerBepTas u mectas — B 0,5 Oaa.

3amaua Nel

B kakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
ososa (I1) ¢ mmotHoCcTRIO P = 1,405 T/MN?

PaccunTaiite: a) MaccoByro JI0JII0O BeHIeCTBa B pPacTBOpe; 0) MOJSAPHYIO KOHIICHTPALUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTB; T) THUTP; 1) MOJIBHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3ajmaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAalIeHHbIE HMOHHBIE YpaBHEHMsI peakuuit
B3aUMOJICHCTBUS CAEAYIOLIMX BEIIECTB!

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO,—

Sb(OH); + NaOH —

3amaua Ne3

CocraBpTe 10 JBa MOJIEKYJISPHBIX YPABHEHUSI peakLUil K CIE€IyIOIIUM HOHHbBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3asaga Ne4d

Beruucnure pH 0,05M pacTBopa cepHOl KMCIOTHI.

3amaua NeS

Kakue u3 cienyromux conei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyied. Kakoe 3nauenune pH (<
WIN> 7) UMEIOT PacTBOPHI ATUX COJICH?

3anagya Neb

Haiinute npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o reme «JlucnepcHpie CHCTEMbD»

3agava 1l
307p MOJY4YEH MyTEM CMELIMBaHUS pacTBopa A u pactBopa B. Ompenenute 3apsj yacTuil

IMMOJIYYCHHOT'O 30JId M HAITUIIIHUTC q)OpMyJ'I €ro MUICJJIbI.

PactBop | Va, C, PactBOp V3, C,
Bap. Soms A MII MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K550, 10 0,04 M
3amaya No2

Hamumure hopmyny MHUIEIUTBI 3015, TTOJTYYEHHOTO TPH IMOCTEIEHHOM NMPWJIMBAHUHN K BOJHOMY
pacTBOpy MEpBOW COJNH, B3ATOW B M30OBITKE, Pa30aBIEHHOTO PAaCTBOpPA BTOPOW CONHU. YKaKHUTE 3HAK
3apsana  KOJUIOMAHOW 4yacTuibl. Kakoit W3 2JIEKTPOJUTOB SIBJISETCS HamOoJee HSKOHOMHYHBIM
KOaryJsiTOpoM 3TOTO 301517

Bap. | PactBop 1 | PactBop 2 Koarymsrop




| 1 | AgNOs | KI | NH4CI; K;SOy4; FeCls |

3amaga Ne3
Bbraucnute mopor KoaryisiMu pacTBopa cyibdara Hatpus, ecnu nobasienue 0,003 1 0,1 H.

Na SO, Be3biBaeT koaryssuto 0,015 i 305s?

Jlomaninee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE MPOLIECCHI»

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

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

VKaxuTe TN KaXKJI0M PEaKIuu.

Paccunraiite SIEKTPOABMIKYIIYIO CHJIY W OINPEACIUTS HAMPaBICHHE CaMOIPOU3BOJIBHOIO
MPOTEKAHUS  TEPBOM  PEaKIUU TNPU  CTAHNAPTHBIX  YCIOBUSAX,  HCIOJB3Ys  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX IIOTEHI[HAIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO3z; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S$;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Hausl aBe okuciauTenbHO-BoccTaHoBUTEMbHBIE mmapel: KNO;, KNOjs; u Pb(NOs),, PbO..
[Tonb3ysick TaOyuIeld CTAaHAAPTHBIX OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIHAIOB, COCTAaBBTE
ypaBHEHME BO3MOXXHOW peakiuu B yka3zaHHoH cpene (HNOj). Paccuuraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamnee 3axanue Ne 6
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomamrnem 3amanuu o TeMe «NIeKTPOXUMUYECKUE CUCTEMBIY: MepBasi 3a/1aya OIEHUBAETCS B
1 6amr; BTOpas — B 1,5 6ayna; Tpeths — B 2,5 Oasia.

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

ypaBHEHHE TOKOOOpPAa3yIoleH peakiuu, NpOTEKarollell MpH paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA aHOJa PABHBIM CTAHIAPTHOMY 3HAYEHHIO, PACCUNMTAMTE KOHIEHTPAIUIO
KaTHOHOB METaJlla B KaTOJAHOM pacTBope, pu KoTopoit IJ[C raibBaHHYECKOTO JJIEMEHTa YMEHBITHTCS
Ha 0,02B.

3amaya No2



[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YPAaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU AJIEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) BO
BJIQ)KHOM BO3JyXe€.

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

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKLUU, IPOUCXOASAILIEH IPU AIEKTPOIIN3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe MPH DIICKTPOJIH3Ee
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

YkakuTe BO3MOKHBIE IPUUMHBI YMEHBILIEHUS BBIXOJ[a METAJLJIA TI0O CPABHEHUIO C PACUETHBIM.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 19 TEKYHIEro KOHTPOJIA
110 TeMaM

XumMuveckasi TepMOTAHAMHUKA

B tecrax mo teme «XuMHYecKas TEPMOAMHAMUKAY: IIEPBBIC IIECTh 3adaHnil onieHnBarTcs B 0,5
Oaia, cenpbMoe — B 1 0ain1, a BOCBMOE, AEBITOE U IECATOE 3a0aHusd — B 2 Oaia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcCmemMa O3HAYaeT:
a) HUCXOJHBIC PeareHThI
0) TPOAYKTHI XMMHUYECKOH peaKIiu
B) PEaKIHMOHHBIN COCYX
I) HCXOAHBIE PEareHThl U MPOAYKTHl pEaKIIuU
2. IlepBblii 3aK0H (IIEpBOE HAYAJI0) TEPMOJMHAMHUKH MaTEMaTUYECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K= Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) SHTAJIBIHS PEAKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBINS PEAKIIMOHHON cucTeMbl yMeHbIaercst (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP HEKTH IPUHATO 0003HAYATD:

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeJACHHBIX PEAKIHi SBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]]x/mMoib
0) H,+4/20,=H;0, AH = -242 K]JI>/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/momb

6. Kakas u3 HanmumcaHHBIX HIDKE peakiMii OTBEYaeT TeIuioTe oOpa3oBaHus okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 xJI>K TETJIOTHI.
OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmum  NiO ) + C (pagum = Ni o + CO (. Onpenenure BO3MOXKHOE HaIpaBICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHUs sHepruum ['mOOca mpu cTaHAAPTHBIX YCIOBUSX,

627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3TI0KEHUN KapOOHaTa KaJIbLUs?
a) YBEIIMUMBACTCS B) HE YMEHBIIIACTCS
0) yMeHbI1aeTcs T') HE 3HAl0
10. JTanHas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

IIpY TeMIEepaType

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe

—B 2,5 Oaina.

Tect Ne 1

1. Paznen XHUMMHU, H3yanOHlHﬁ CKOPOCTHU U MCXAaHU3Mbl XUMHUYCCKHX peaKHHﬁ, Ha3bIBACTCA

a) XMMHAYecKast TepPMOIHHAMHKA

0) TEpPMOXUMHS

B) XUMHYECKas KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...

a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB

6) N3MCHCHHUEC KOJIMYUCCTBA BCUICCTBA PCATCHTOB (I/IJ'II/I HpO,Z[YKTOB) pCaKknuu B €AMHUIY BpCMCHU B

enuHuIe o0Bema

B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKI[M K MOMEHTY OKOHYAHUS PeaKLuU
3. B Kakux eguHHUIIAX BBIPAKAETCA CKOPOCTh XUMUIECKOH peakinn?

a) MOIIb T ¢

0) Oe3pa3zmepHast BEIMUUHA

B) MOJIB”

4. Ot kakux (haKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocTtossHME  XUMHYECKOTO  pPAaBHOBECHS  OOpAaTHMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPAIUSMH MPOIYKTOB peaKuu

0) sHeprueil akTUBHU3aLUU

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anmucbiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU

4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)

KOJINYECTBCHHO



a) V = k[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H,0]°

7. Kak 3anuiercst BeIpaXeHHe 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TerioBoro dddexra peakiun?

ayl K

A
0) 2 2
B) 3

v

A

A\

v

XOJI PEaKINK

9. YT0 MOXHO CKa3aTh O peakIuy, N300paKEHHOM Ha uarpamme K Bompocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBuomecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peaxkuuu Cyy + 2 H 5 ) = CH 4 () Ipu HeKOTOpO# TemmepaType KOHCTAHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIGHTpalusi Bojopoaa paBHa 1,2 Moib/i1. Berumcianre HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. {nst ypaBHenus peakiuu Cu SO; + KOH —... cokpaliieHHOe MHOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,*
4) Cu**+20H = Cu(OH)
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. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
1 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBHUTbH COJSHYIO KUCIIOTY
2) 1100aBHTH IICIOYb
3) pa3zbaBuUTH pacTBOP BOOI



4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) macchl BEmEecTBa K Macce BOJIbI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCH ...
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU KaJus
3) xJIopua KaabIHs
4) MapraIoBas KHCJIoTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IIEIOYHYIO MU KHCIYIO Cpemy.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um a0 100 am
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsia’?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOAryJIsiiiU KOJUTOUA C MOJOKHUTENILHO 3apsHKCHHON YacTHIICH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?
1)  xmopun xene3a (111)
2) BOma
3)  rUApPOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cynbdarta xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIH3E?

1)  HaxomATcs B COCTOSHUM JUHAMHUYECKOIO PAaBHOBECHS

2) K Karomy

3) kaHony

B nBe k01061 HanmuTO 1o 50 Mt 307151 THAPOKCHAa xelne3a. [1jis Toro 4Toobl BbI3BaTh KOATYIISILIHIO
3011 TOTPeOOBANIOCH J00aBHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara Hatpus. Berauciaute mopor KoaryJsiu# Kaxaoro dJIEKTPOJINTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 0ama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...

\9)

(98]

o)

o0

\O

1) yBeaMYMBAaeT CBOKO CTEICHb OKHCICHHS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIponecc BOCCTaHOBIIEHUA UMEET MECTO B Cllydae, KOrja ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B OJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHMYHBACTCSI
. I3 nmpencraBineHHbIX HUXKe peakuuil kK OBP nucnponoplinoHMpoBaHUs NPUHAIIEHKHUT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKHUCIICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...

1) a)-2;6)-2
2) a)-2;6)+2
3) a)-2;06)-1

. [lepmanranar kanus B OBP, nporekaromux B KUCJIOHN cpefie, BOCCTAaHABJIUBAETCA JO ...

1)  karnona Mn?*
2)  wmanranar-mona MnO,”
3)  oxkcuma maprania (1) MnO

. B peaknuu, nporekaromieir mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuro

MIOJIBEPTAIOTCS CIIETYIOIIUE DIIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoM u a30T

. Cymma k03(ppu1IMeHTOB B peakiuu, MpUBEeHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyoy = ... paBHa

1) 30 2) 26 3) 35



3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI». IEPBOE, BTOPOC M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6ajut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gaa.

Tect Nel
1. DnekTponHBII MOTEHIHAT ONPEAEISIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) bonbumMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanmdeckoro siemeHTa MgMgSO4[|CuSO4/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie IPpH JIEKTPOIU3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) KuCIopona
4. Yxkaxute cyMMy KO3 HUIIMEHTOB B ypaBHEHHUH JIEKTPOJIN3a pacTBopa HuTparta meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mnpuBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B IIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bbruuciure Maccy LMHKA, MOJYYEHHOTO MpH 3JEKTpoiu3e cyib(ara IUHKA, KOTOPBIN
npoBoauiv B TeueHue 20 cex rnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXeMbl OHIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOPPO3WH raibBaHomapbl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8



MNPUJIOXKEHHUE 2
7. OeHOYHbIE CPeACTBA /ISl MPOBeIeHUS MPOMEKYTOYHOM aTTeCTAMHU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJibTaThbl O0Oy4UeHHS] U OIECHOYHbIE CPeACTBAa /ISl NPOBEdCHUs
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobOeH ocyniecTBIsTh KpUTHUECKUN aHAJIM3 MPOOJIEMHBIX CUTYallluii HA OCHOBE CHCTEMHOTO MOJX0/1a, BEIpadaThIBaTh CTPATETHUIO IEHCTBUI

VK-1.1:

AHanuzupyet npoOIeMHYIO
CUTYAIIMIO KaK CUCTEMY, BBISIBIISIS €€
COCTaBJISIIONINE U CBSI3U MEXAY HUMU

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJIUHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLIECCOB.

3. DHTaAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.

4. OHntponus. YpasHeHue bosbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKHU.

5. Oneprust [ m66ca. HarpaBieHust XMMUUYECKUX IIPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusas.

7. CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIH KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOIO PAaBHOBECHS.

13. Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoiauToB. CTeneHb U KOHCTaHTa IEKTPOJIUTUYECKON JUCCOUAK. 3aKOH
pa36asnenus OcTBaibaa.

16. Huccornmanus KICIOT, OCHOBaHUM, COJIe. AM(POTEpPHBIE JIEKTPOJIHUTHI.

17. PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

18. Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

20. Hucnepcusie cuctemsl. Knaccuduxkanus. Jlnoduibabie 1 110)OOHBIE KOJITOUIHI.

21. CrpoeHne KOJTOUIHBIX YaCTHLL.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOICTBa BEIIECTB. Knaccuduxanus

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24.  DnexkTpoxuMuyeckue cucrteMbl. 3akoHbl Dapajes. DIEKTPOAHBIH NOTEHIIHA.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
25. IManpBanmveckwmii 3memenT Jlanusisa Axoou.
26. DNEKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. IIpruMeHeHue 3meKkTpousa.
217. DJIeKTPOIN3. AHOJHBIA U KATOJHBIA MPOLECCHl MIPU AJIEKTPOIN3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

Ilpumepnvle npakmuueckue 3a0anun:

1. Onpenenure TEpMOAMHAMUYECKYIO BO3MOXKHOCTB ITpoTekanus peakuun CaO ) + 2 Cq =
= CaC; () + CO(p), AH; = 460 x/Ix npu crannapTHeIX ycnoBusx. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecan  S(Ca0O)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

2. T'oMmoreHHas peakuusi npoTekaeT mo ypaBHeHuo H; o + |, oy = 2 Hly). Hauanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mone/n, noma 1,5 monb/n. Bo CKOIbKO pa3 M3MEHHTCS CKOPOCTB
peakuuu, korga npopearupyet 30% Bogopona?

3. B 2 n pactBopa ruzpokcuia kanbius conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. Paccumraiite crnemyromue KoHueHTpauuu noiydusiierocs pactsopa: o(Ca(OH)z); Cy; Cox;
Cm; N(Ca(OH)z) u N (H20); T.

4. Omnpenenute NPOAYKTHl pPEaKIMH B CIEAYIOIIUX B3auMoAeWcTBUAX. Hamummre ux B
MOJIEKYJISIPHOM U HOHHOM (opMax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

5. HantmcaTh MOHHBIE U MOJIEKYJISIPHBIE YpaBHEeHUs peakuunit ruaponusa coneit: KsPOs; NapSOy;
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKITHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

7. Hammcats 5SJIEKTPOHHBIE YPAaBHEHHMs DSJIEKTPOAHBIX IIPOLIECCOB, YPAaBHEHUE CyMMapHOMU
TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralbBaHUYECKOTO AJIEMEHTA, €CIU KOHIIEHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI**1=0,001 mounb/x1, [C0%*]=0,1 Mous/1L.

YK-1.2: Kputnuecku onieHnBaeT HaJIeKHOCTh Ilpumepnvie npakmuueckue 3a0anus

HMCTOYHUKOB MH(pOpMammu, paboTaeT
C MPOTUBOPEUNBOM HHPOpMaILHEH 13

Pa3HBIX HWCTOYHHKOB, OMNpEAEIIeT
poOeITbI B uH(popMaluu,
HE00X0IMMOH JUIst peneHus

1. g peakumn CHy ) + CO2 () = 2 CO ) + 2 Hy () onpeniennte BO3MOXKHOE HAIIPaBJICHUE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINM ITPU CTaHJAPTHBIX YCIOBHX U IpU  Temiiepatype T =927°C,
€claM TEIUIOBOM A(QQEKT peakuuud 10 3aJaHHOM TEeMIepaTypbl HE HM3MEHHUTCSA. YKaXKuTe: a)
BBIJICJIACTCSl WM TIOTJIOLIAETCS SHEPrUs B XOJE peakuuy; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. PaccuuTaiite TeMeparypy Hadajla peakliyu.
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poOJIeMHOM
MPOEKTUPYET
YCTPaHEHUIO

CHUTYaIIUH, u
Oporecchl Mo MX

2. Beipa3uTe uepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKlIui
Nowy + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CITU TEMIIEpaTypa MOCTOSIHHA.

3. CkoIbKO MUJTMIUTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCThIO 1,84 r/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe u3 cienyrommux coieii moasepratorcss ruapoiausy: NaSiOs. Cu(NOj),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHHUS THUIPOJIM3a COOTBETCTBYOImUX coseil. Kakoe
3HadyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3onb rugpokcua Maraus nonydeH nyrem cMmemuBanus 0,02 i1 0,011 pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTULl MOJYYEHHOI'O 30Ji1 M HAIUIIUTE
bopmyTy €ero MUIIEIUIBL.

6. PaccunTaiiTe 3MEeKTPOABIKYILYIO CHIy U ONpPEEINTE HAIpPaBIEHUE CaMOMPOU3BOIBHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, HCIIONB3Ys 3HAYCHHS
OKHCIIUTENBLHO-BOCCTAHOBUTENLHBIX ToTeHaios H + H3PO, — J, + H3PO; + H,0.

7. llpuBeauTe CXEMbl SJIEKTPOAHBIX MPOIECCOB U MOJICKYJISPHBIE YpaBHEHUS PpEaKIui,
MIPOTEKAIOIIUX MIPH AJIEKTPOXUMHUYECKON Koppo3uu ransBanonapsl  Co/Ni: a) B kuciou cpeze; 0) Bo
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS DJICKTPOJHBIX MPOLECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKInu, IPOUCXO e mpu snekTpou3e pactBopa CoSO4, Beraucnute
(akTHYECKOE KOJMYECTBO MeTalla, MOoJydeHHOro Ha karozae mpu siektponuse Co(NOs),, ecnu
AJIEKTPOJIM3 MPOBOJAMIM B TedeHHMM |1 4. Beixong Metamna mo TOKy coctaBui 85%. Ykaxure
BO3MOYKHBIE IPUYMHBI YMEHBIICHHS BbIXOJ[a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabarbiBaeT M copepxKaTenbHO
apryMEHTUPYET CTPATETUIO PEIICHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE
CUCTEMHOT'O u
MEXIUCIUIUTMHAPHOTO  TTOIXOJIOB;
CTPOUT  CIECHApUH  peallu3aluu
CTpaTeTHH, OTpeaeysisi BO3MOXKHBIC
PUCKM W Tpeanaras TMOyTH UX

Ilpumepnvie npakmuyeckue 3a0anu::

1. OnpenenuTh, ¢ KAKUMU M3 YKa3aHHBIX HUKE BEIIECTB MOYKET B3aUMOJICHCTBOBATH PACTBOP
TUAPOKCHUIA Kaius: WojoBomopoaHas kuciora, xiopua meau (I1), oxcun yraepoma (IV), okcuna
ceuna (Il), ruapokcun amoMuHuA, TUAPOKCUA aMMOHUsA. CocCTaBbT€ YpaBHEHHUSI BO3MOXKHBIX
peaxkiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIpHOH hopmax.

2. Omnpenenutre BO3MOXKHOCTH BOCCTAHOBJICHHsS OKcuaa xeneza FezO, yraepomom mpu
CTaHJapTHBIX ycioBusx, u remneparype 1100 K. Peaknust BoccranoBienns FezO04: Fe304) +4C ) =
= 3Fe(,<) + 4CO(1—)
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yCTpaHEHUs

3. Temneparypusiii kKodhduiueHT peakuu paBeH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKITUU: a) TIPU
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOu) + Hypy = 3FeO) + HoO3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Tlpennoxxure cocoObl yBETMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHUM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCJIOTE€ M CIUIaBJIETCS CO Iuenoybto. UYrto
mpecTaBisieT coboit 3To coequHenne? Hamummmre ypaBHEeHUs BCEX YKa3aHHBIX PEaKIUil.

6. CKOJIbKO MUJUTWIATPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactopa?

7. Kakue BemectBa W B KAaKOM KOJHMYECTBE BbIACHATCA Ipu mnpoxoxiaeHuun 48250 Kn
anekTpudecTBa uepe3 pactBop xyopuga Mmapranina (I)? CoctaBpTe cxeMy 3JI€KTpOJM3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoBaTh B Cpelie CepHOn
KHCJIOTHI ¥ atMoc(epe BiIaxHOTo Bo3ayxa? CocTaBbTe CXEMBI AIEKTPOXUMHYECKOW KOPPO3HH.

9. [IpoBecTu aHanIM3 BIUSHUS KOHLEHTPALMU HAa CKOPOCTh XuMmHueckor peakiuu Na,S;0s; +
H,SO, = S + SO, + NaSO4 + HyO mo skcnepumeHTanbHBIM JaHHBIM. [IpoBecTn 00paboTKy
MOJNyYEHHBIX JAHHBIX C HCIIOJIb30BAHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH.
Pe3ynbpTaThl ONTOB MPEACTaBUTH B BUIE€ TAOIHIIHI 1.

Tabmumna 1
Howmep O06beM, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S,03, 10% | mosBnenus peaxiuu, 10%,
MOJIB/JT MYTH, 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 TAOJUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCYIb(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtparuio Na,S;0Os;, a Ha ocw OpAMHAT —




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

CKOpPOCTb PEaKLUu.
CrenaTh BBIBOJI O 3aBUCHIMOCTH CKOPOCTH PEAKLIMU OT KOHIEHTPAIIMU THOCYNIb(aTa HATpusl.




0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUYHON ATTECTAIUM, MOKA3ATEe]IM U KPUTEPUHU
OLICHUBAHMUSL:

[IpomexyTouHas arrecTalysl MO JUCHUIUIMHE «XHUMHUS» BKIIOYACT TEOPETUUYECKUE
BOTIPOCHI, TTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHS O0OYUAIOIUMUCS 3HAHUH, M TPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT 1Mo JaHHOW AMCUMIUIMHE IMPOBOAMUTCA B YCTHOW (opme Mo Omieram, KakIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUUYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBaAHUA 3aUema:

«324TEHO0» - OOYUaIOUIUICS JTEMOHCTPUPYET MOPOTOBBIA yPOBEHH CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBUEC OTHACJIbHBIX 3H3,HI/II>1, yMGHHfI, HAaBBIKOB, OGy‘-IElIOH.[HﬁCSI HUCIBITHIBACT 3HAYUTCIIbHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32a4TeHO0» - O0yUAIONTUICS HE MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCITPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



