MHWHHUCTEPCTBO HAYKH U BBICHIET'O ObPASOBAHIA
POCCHUNCKOMU OEJJEPAILINN

®enepalibHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIIETO 00pa30BaHUS
«MarHuToropckuii rocy 1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET uM. .1,
Hocoa»

25\ YTBEPKJIAIO
VAT Jinpexrop MEu(
\' ."r;at/"" 10.B. Comona

03.02.2025r.

PABOYASA TPOI'PAMMA JUCHUIIJIMHBI (MOY JISA)

XUMHUA

HanpasieHnue moaroToBKy (CHEHaIbHOCTb)
20.03.01 TexnocdepHas 6€30MaCHOCTh

Hamnpasnennocts (mpoduiis/crienuanu3anus) TporpamMMbl
VYnparieHue 3K0J0rn4ecKoi U MPOMBIIUIEHHON 0€30M1acHOCThIO

YpoBeHb BhIciIero o0pa3zoBaHus - bakanaBpuat

dopma 00yueHHst
3a04Has

Wucturyt/ ¢pakynprer MHCTUTYT €CTECTBO3HAHHS U CTaHIAPTH3ALUH
Kadenpa Xumun
Kypc 1

Maruuroropck
2025 ron



Pabouas nporpamma cocrasiena Ha ochose ®I'OC BO - Gakasaspar no Hanpas/icHHio
noaroroskd  20.03.01 Texunochepuas OGesonacHocts (npukas MunoOprayku Poccum or
25.05.2020 r. Ne 680)

PaGouas nporpamma pacemoTpena i 0jl00pena Ha 3aceaanun kadeapst Xusmun
15.011.2025, nporoxon Ne 4 )
3as. kadeapoit /@‘V ‘%’/'HJ] Mensanuk

PaGouas nporpamma oo6pena Meroanueckoii komuceneit MEnC
03.02.2025 r. mporokon Ne 3

\
Ilpencenarens / ﬁ&P 10.B. Comora
e

Cornacosano:
3as. xadeapoii IpombiicHHol sKk0n0rHH 1 Ge30nacHOCTH 3 u'\uenencm,uncm

10.B. Comona

PaGouas nporpamma cocrasicha: 0/4 {)
4 7/’ — H.JL Measnnk

3aB. Kadeapoit Xusmun, j1-p TeXH. HayK

Peuensent:
AoueHT Kadeapst OU3NKH, KaHIL. XHM. HAyK qc:‘,,gc:// = B.A. Jlozopos




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.JL MeI[}IHI/IK

Pabouas mporpamma nepecMoTpeHa, 00cyxeHa u ogoopena i peaymsanuu B 2030 - 2031
y4eOHOM roy Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. xadenpoit H.JL. Mensnuk




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

Jucuumnnuaa XuMusi BXOAUT B 0043aTeNIbHYIO 4aCcTh Y4e€OHOro IIaHa
00pa3oBaTesIbHOI MPOrpamMMBbl.

Jlig n3ydeHust TUCHUILUIMHBI HEOOXO0IMMBbI 3HaHUs (YMEHHUS, BIAJACHHUS),
c(hopMUPOBAHHBIE B Pe3yIbTaTe U3YUCHUS JUCIUILINH/ PAKTHUK:

Jlig n3ydeHust TUCIHUIUIMHBI HEOOXO0IMMBbI 3HaHUS (YMEHHUS, BIAJACHHUS),
c(hopMUPOBAaHHBIE B Pe3yIbTaTe U3YUCHUS TUCIUILINH/ TPAKTHUK:

"Xumus" B 00beMe IpOrpaMMbl CPeAHEH 0011Ie00pa30BaTeIbHOM IIIKOJIBI

3uanus (yMEHUs, BJIAJICHNUs ), TOTyYCHHbIE PU U3yYCHUU JAHHOUN ITUCIUTUTMHBI
OyIyT HEOOXOAMMBI AJIsl U3YUCHUS JUCIUILTUH/TIPAKTHK:

be3omacHOCTE KU3HEAECATEIBHOCTH

OKoI0THUsI

dusndeckass XUMHUS

3 Komnerenunu ody4aromerocsi, GopMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHHUILVINHBI (MOYJIs) ¥ INIAHMPYeMble pe3yabTaThbl 00y4eHust

B pe3synbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIs) «XUMMsD 00ydaroluiics JOIKeH
o0agaTh ClIeIyOIUMH KOMIETEHIUSAMMU:

KOI[ HHIWKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

VK-1 Cnocoben ocymecTBIATh MOUCK, KPUTUYECKUI aHalIu3 U CUHTE3 HH(POpMaIiH,
PUMEHSTh CUCTEMHBIN MOJIXOJ IIsl peISHHs] TIOCTaBJICHHBIX 3324

VYK-1.1 AHanmu3upyeT 3a1avy, BBIJCIISA €€ 0a30BbI€ COCTABIISIOININE,
paccMaTpuBaeT U IpeiaracT BO3MOKHBIE BAPUAHTHI PEIICHUS
HOCT&BJ’ICHHOﬁ 3aJa4u, OICHMUBaA UX JOCTOMHCTBA U HCAOCTATKH

YK-1.2 Onpenensier, UHTEPIIPETHPYET U PAHKUPYET HHPOPMAITHIO, TPEOyEeMYO
JUTSL PETICHUs] TOCTABIICHHOW 331a4H; OCYIIECTRIISIET MTOUCK MHPOPMAITUN
10 Pa3JIUYHBIM THITAM 3aIPOCOB

YK-1.3 [Tpu o6paboTke mHGOPMAITUU OTINYAET (GaKThl OT MHCHHH,
WHTEPIPETAINH, OIICHOK, (POPMHPYET COOCTBEHHBIC MHEHUS H
CYXJICHUSI, apT'yMEHTUPYET CBOM BBIBOJIBI M TOUKY 3PEHUS




4. CTpykTypa, 00b€M U cofepKkaHue JUCHUIIIMHBI (MOXYJIs)

OO61mas TpyJ0€MKOCTh AUCHHUILIMHBI COCTaBsAeT 3 3a4eTHBIX equHul] 108 akasn. yacoB, B TOM

qucCJic:

— KOHTaKTHast pabota — 8,7 akaJl. 4acoB:

— ayAUTOpHAs — 8 aKa/. 4acos;

— BHeayuTopHas — 0,7 akaj. 4acos;

— caMmocTosTenbHas pabora — 95,4 akan. 4acos;
— B (popme npakTuueckoil moaroroBku — 0 akas. yac;

— MMOATOTOBKA K 3a4€Ty — 3,9 akaj. Jac
®dopma aTTecTaluu - 3a4€T

AynuTtopHas ) =
KOHTaKTHas pabora E = ®dopma TekyIiero
S
B aKaJl. yacax 3) Bug KOHTPOJIS
Pazzen/ rema 2 (B axan ) EB . p Kox
> 3 O | caMoCTOsTEIBHOM |  yCrieBaeMOCTH U
JUCITUIUTHHBI N £ © . KOMIICTEHIINH
2 £ paboThl MPOMEKYTOYHON
Tek. mab. | mpaxT. z'g aTTeCTalluu
3aH. 3aH. O =
1. Xumus
- oopmIIeHHE
oTYeTa 1o
nabopaTtopHOi
pabore;
- peleHue 3amnura
OMaIIlHETO 1ab0opaTOpHOI
1.1 Xummaeckas A parop VK-1.1, VK-
15 3agaHus Ne 1; pabotsel. [lomamninee
TepMOJAHHAMUKA 1.2, VK-1.3
- 3aganue Ne 1.
CaMOCTOSITEIILHOE TectupoBanue
U3yueHHE
y4eOHOil u
Hay4HOU
JIUTEPATypBhl
- oopmieHue
oryera 1o
nabopaTopHOi
pabore;
1 - pelieHue 3amuTa
JIOMAIITHETO nabopaTtopHO VK-1.1. VK
1.2 XumMunueckass KHHETHKA 2 1 20 3amanust No 2; pabotsl. JlomariHee 12 yf{ 13
- 3aganue Ne 2. - ’
CaMOCTOSITEIILHOE TectupoBanue.
U3yueHHe
yueOHOi u
Hay4IHOU
JIUTEPATYPBI
- opopmneHue
oTyeTa 1o
. 3ammra
1abopaTopHOi naGopaTopHoit
abore; VK-1.1, VK-
1.3 PactBoOpsI 2/1,61 20 p ’ pabortsl. lomamnee y
- peleHue 1.2, YK-1.3
3aganue Ne 3.
JIOMAIIHETO
TectupoBanue
3aganus Ne 3;




CaMOCTOATECIBHOC

H3y4YeHHUe
y4ueOHOH u
Hay4YHOU
JIUTEPaTyphl
odopmiieHue
oryera 1o
nabopaTtopHOH
pabore; 3amura
- nmabopaTopHOM VYK-1.1, VK-
1.4 Jlucneperiie cueTemel 20 CaMOCTOSITENBHOE paboThL. 1.2, VK-1.3
H3y4eHHE TecrupoBanue
yueOHOH U
Hay4IHOU
JUTEPATyPHI.
odopmienue
oT4era 1o
1abopaToOpHOii
pabore;
- perieHue 3amura
1.5 OxucnurensHO- JTOMAIITHETO nmabopaTopHOM
BOCCTAaHOBUTEIILHBIE 1 10 3aganus Ne 4; pabotsl. JJomarninee YK-1.1, VK-
1.2, YK-1.3
TIPOLIECCHI - 3aganue Ne 4.
CaMOCTOSITEIbHOE TecrupoBaHnue.
U3yUYCHHE
yueOHOH U
HayJHOU
JUTEPaTyphl
CaMOCTOSITEIbHOE 3amura
1.6 DnexTpoxuMuyecKkue H3yHCHHC 11abopatopHoit VK-1.1, VK-
CHCTEMBI 10,4 y4eOHO n pabotsl. JJomamnee 12, VK-1.3
Hay4YHOU 3aganue Ne 5.
JIUTEPATyphl TecrupoBanue
HWroro no pazaeny 4/1,61 95,4
Hroro 3a cemectp 4/1,611 95,4 3a4ET
HTroro mmo qucuuiuinae 4/1,611 95,4 3a4eT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B nporecce npenogaBaHus JUCUUIUIMHBI « XUMUS TPUMEHSETCS TPAAULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKAIMOHHAs 00pa30BaTeIbHbIE TEXHOJIOTUH.

Jlexuu poXOIAT KaK B MH(POPMAIIMOHHOW (opMe, T/Ie IMEET MECTO
II0CJIEZI0BATEIBHOE U3JI0KEHUE MaTepralla B JUCIMITIMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE
IPEUMYIIECTBEHHO BepOaNIbHBIMU CPEICTBAMU, TaK U B (pOpMe JIeKIUKH-0ece bl Ui Juanora
C ayIUTOPHEM, JTEKIUI C IPUMEHEHUEM 3JIEMEHTOB «MO3TOBOW aTaKW», JIEKIUI-
KOHCYJIbTALM, IJIe TEOPETUUECKUI MaTepual 3apaHee BblIaeTcs CTyACHTaM JUlsl
CaMOCTOSITEJIbHOTO U3yU€HUs, 1711 IOJrOTOBKU BOIPOCOB JIEKTOPY, TAKUM 00pa3oMm, JEKLUs
IIPOXOJUT I10 TUILY BOIPOCHI-OTBETHI-IUCKYCCHSI.

[ToMHMO 3TOTO B JIEKLIUU MOT'YT UCIIOJIB30BATHCS HJIEMEHTHI TPOOJIEMHOTO
n3noxeHus. Ocoboe MecTo B MPOLIECCe NMPENOAABaHUS TUCHUILIIMHBI « XUMUS» 3aHUMAIOT
JIEKLMU C UCTIOJIb30BAHUEM JIEMOHCTPALIMOHHOTO XUMHUYECKOI0 SKCIIEPUMEHTA, KOTOPBIN
M03BOJIsIET HanOoJIee MOJIHO PEATU30BATh METO I POOJIEMHOTO 0OYUYEHHUS Yepe3 MOCTaHOBKY
po0JIeM C TOMOIIBIO IEMOHCTpAIUi SBJICHUHN, PEaKIIUi WU MPOIECCOB.

Jns peanuzannu HHGOPMAITMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH ITPOBOJAATCS JIEKLIMU-BU3YaIM3alLlUH, B X0/I€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOr0 MaTepuasa COIPOBOXK/IAETCs Pe3eHTaLeH.

JIeKIIMOHHBII MaTepual 3aKpersieTcs B X0€ J1a00paTOPHBIX paboT, B X0€ KOTOPHIX
ydebHas paboTa MPOBOAUTCS C peabHBIMU XMMHUYECKUMHU BerecTBaMu. Ha mabopaTopHbIx
pa0oTax BBIIOIHAIOTCS I'PYIIOBBIC UM WHAMBUYaJIbHbIE 3aJIaHUSI 110 IPOMAEHHON TEME.
[Tpu npoBeneHuy J1abOPaTOPHBIX 3aHATHI UCIIONIB3YETCS METOJ KOHTEKCTHOTO 00y4EHHs,
KOTOpPBIN [TO3BOJISIET yCBOUTh MaTEpHaJl IIyTEM BBISIBIICHUS CBA3EH MEKIY KOHKPETHBIM
3HaHUEM U ero npumeHeHueMm. Kpome toro, enecoodpa3Ho UCIOIb30BaTh TEXHOJIOTHIO
KOJIJISKTMBHOTO B3aUMOOOyueHHs (mapHyto paboTy) Tpex BUJOB: cTaTHYeCKas mapa,
JUHAMUYecKas napa, BapuallMOHHas apa; COBMEIas €€ ¢ TEXHOJIOTHeH MOyIbHOTO
0o0y4deHus. BbIMOIHUB 3KCIIEpUMEHT, o0yyatorecs: GopMyIupyoT 0000IEHHbIE BHIBOIBI
10 CEPUH ONBITOB, UCIIONIb3YsI IPUEMBI AHAIIOTHH U CPABHEHMUS.

CamocrosTenbHas paboTa 00yJaroIuXxcsl BKIIOUAET B ceOs caMble pa3HOOOpa3HbIe
(dbopMbl yueOHOM AeATeNbHOCTU: BBIIOJIHEHHE JOMAIIHUX 3aJJaHUH, 3aBepLICHNE
odopmiieHus 1a00paToOpHbIX padoT, MOATOTOBKA K MPAKTUKYMY, H3y4€HHE OCHOBHOTO U
JOTIOJTHUTEIHLHOTO MaTepHaia Mo yueOHUKaM U MOCOOHSIM, YTEHHE U TpopaboTKa HayYHOU
JIUTEpaTyphl B OMOIHMOTEKe, HAamMCcaHUe pedepaToB U KYPCOBBIX paboT, MOJTOTOBKA K
KOJIJIOKBHUyMaM, 3a4eTaM, UTOroBoi arrectraiui.CaMocTosTeNbHas paboTa 00yJaromuxcs
JIOJDKHA OBITh HAalpaBlIeHA HA 3aKPEIUICHHUs] TEOPETUUECKOr0 MaTepHraa, N3JI0KEHHOTO
npernojaBaTesieM, Ha MpopaboTKy TeM, OTBEJIEHHBIX Ha CAaMOCTOSATEIbHOE U3yUEHUE, Ha
MOJTOTOBKY K JIa0OpAaTOPHBIM 3aHSTHUSM, BBIIIOJHEHUE JOMAIIHUX 3a/laHui U MOATOTOBKY K
pPYOEKHOMY U 3aKITIIOUUTEIbHOMY KOHTpouo. [Tpu npoBenennn pyoexxHoro u
3aKIIIOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 33J]auaMU, CTOSILIIMMHU HEpe]] IPernoiaBaTelieM,
SBIIIOTCS: BBISIBJIEHHE CTEIIEHU MPaBUILHOCTH, 00BbeMa, MIyOUHbBI 3HAaHUH, YMEHUIA,
HAaBBIKOB, ITOJIyYEHHBIX [IPH U3YUEHUH Kypca HapsAy C BbISIBICHUEM CTEIIEHU
CaMOCTOSITEJIBHOCTH B IPUMEHEHHH TOJIyYE€HHBIX 3HaHNUN, YMEHUHN U HaBBIKOB.

CoBpeMeEHHbBIE HTHTEPAKTUBHBIE CPEICTBA MTO3BOJISIFOT SKCIIEPUMEHTHUPOBATH C HOBBIMU
dopmamu KOHTpoJsL. O0ydaroIUMCs TpeIaraloTcs TECThI U 33a4H B 3JIEKTPOHHOM BUJIE, C
aBTOMATU3UPOBAHHON CUCTEMOU MpOBEpKH. B oTandme oT 00BIYHOTO TECTHPOBAHUS TaKOU
Croco0 KOHTPOJIS MO3BOJISIET CTYICHTaM B JIF000€ BpEeMs IIPOUTH TECT, MPOAHATN3UPOBATh
OLIMOKH U TIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAM1YECKOE 0O0ecTIeueHHe CAMOCTOATEIbLHOH PadoThl 00y4aroIMXcst

[IpencraBneHo B NpUIIOKEHUH 1.



7 OneHo4YHbIe CpeACTBA 1JIsl POBEAeHHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBneHsl B IPUIOKEHUU 2.

8 YueOHO-MeTONMUYECKOE M HH(POpPMALMOHHOE 00ecnieYeHHe U CHUILTNHBI
(MoayJis)

a) OcHoBHas1 iUTEpaTypa:

1. Xumusa : YyeOHoe nocobue / Onbra BacunbeBHa [lemuna, Mpuna lBanoBHa
I'onoBuesa ; KpacHosipckuit I'ocynapctBeHHblil Arpapsbiil YHUBepeureT. - 1. - Mocksa : OO0
«Hayuno-uznarensckuii neHtp MHOPA-M», 2024. - 257 c. - (Bricmiee o6pazoBanue (KpI'AY)).
- [IpodeccronansHoe obpaszosanwe. - 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 (amekTp. U3aHUE).

2.Xumus : yaeonuk i By30s / Oner Cepadumonnd 3aiiues ; O. C. 3aiines. - Mocksa :
IOpaiir, 2024. - 470 c. - (Beicuiee obpasoBanue). - URL: https://urait.ru/bcode/536174 (nara
obpaleHus: 23.09.2024). - URL.: https://urait.ru/bcode/536174. - URL:
https://urait.ru/book/cover/DE20CB4B-6BA2-47A4-8FED-7F02ACAT4626. - ISBN
978-5-9916-8073-8.

0) JJonmoiHuTeIbHAS JIUTEpaTypa:

1. Mensauk H. JI. PactBopsl : mpaktukym / H. JI. Mensauk, 3. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuii roc. Texuudeckui yH-T um. I'. . HocoBa. - Marauroropcek :
MI'TY wum. I . Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605. - TekcT : 3eKTPOHHBIHA.

2. Mensuuk H. JI. lucniepcubie cuctemsl : npaktukym / H. JI. Measauk, 3. P. MymiuHa,
O. A. Mumypuna ; MarauToropckuii roc. rexuanueckuit yH-T uM. I'. 1. HocoBa. - Marautoropck
: MITY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Ttutyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681. - TekcT : 3JeKTPOHHBIIA.

3. Mymnuna 3. P. Xumunueckas TepMOJUHAMUKA : MpakTUKyM / O. P. Mynnuna, O. A.
Muiypuna ; Marautroropckuid roc. Texuuueckuid yH-T uMm. I'. M. HocoBa. - Maruuroropck :
MI'TY wum. I'. . Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884. - TekcT : 3IeKTPOHHBIN.

4. Mynnuna 3. P. OKHMCIUTENIbHO-BOCCTAHOBUTENIbHbBIE PEAKUUU @ MPAKTUKYM [AJs
By30B] / O. P. Mymnuna, O. A. Mumrypuna ; MarHuToropckuii roc. Texuudeckuit yH-T um. I'. U.
Hocoga. - Maruaurtoropck : MI'TY um. I'. 1. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ TuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885. - Tekct :
AIEKTPOHHBIMN.

5. Mumypuna O. A. Xumuyeckass kuHeTuka. COCTOSIHUE XMMHUYECKOTO PABHOBECHS :
npaktukyMm / O. A. Mumypuna, O. P. Mymmuna, O. B. EpmoBa ; Marautoropckuii roc.
texunueckuid yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. K. Hocoga, 2019. - 1
CD-ROM. - 3aru. c TUTYL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698. - TekcT : 3JeKTPOHHBIIA.

6. Kpatkuii cnpaBouHHMK (pU3MKO-XUMHUYECKuX BenuuuH / coct.: H. M. Bapon, A. M.
ITonomapera, A. A. PaBnens, 3. H. Tumodeena; moa pen. A. A. Pasnens, A. M. [TonomapeBoii. -
10-e u3x., ucnp. u gom. - CII6. : UBan denopos, 2003. - 238 c. : un. — ISBN

7 Xumus B 3ajadax W yOpaXHEHWsX : YueOHoe mocobme. Y. 1. OOmas u
Heopranuueckass xumus / M. H. VYpsnuukosa ; Ypsnuukoa M. H. - TamboB : TI'Y um.
I'.P.lepxaBuna, 2019. - 108 c. - Knura u3 xomnekuuu TI'Y um. I'.P./lepxkaBuna - 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. 3BecTHs BBICIIUX YUEOHBIX 3aBEACHUN. XUMUSI U XUMHUYECKasT TEXHOJOTHSI:
Hay4YHO-TexHH4YecKui xypHan — ISSN 0579-2991.

B) MeToanuyecKkue yKa3aHusi:

1. Mumrypuna, O.A. DHepreTuka XMMUYECKHUX MPOLIECCOB: METOJIMYECKHUE YKa3aHUs K
1a00paTOpHBIM paboTaM MO AUCHUILIUHE «XUMHUs» U1 00yUaroIMXCsl BCEX HapaBIeHUN
MOATOTOBKHU Y CIIENUATBLHOCTEH THEBHOU GopMbl oOyuenus / O.A. Mumypuna;
MarnuToropckuii roc. Texaudeckui yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm.
I'. . HocoBa, 2016. — 11 c. — Tekcr : HENOCPEACTBEHHBIH.

2. Konapa, JL.I'. XuMuueckasi TEpMOAMHAMUKA: METOANYECKUE YKA3aHUS AJIs
CaMOCTOATEJIBHOW PabOTHI IO JUCHUIUIMHE « XUMUSD) 17151 00y4aroLMXCsl BCEX HAlpaBJICHUH
MOJIFOTOBKHU U crenuanbHocTel Beex popm ooyuenus / JI.I'. Konsna; Marauroropckuii roc.
texHudyeckuid yH-T uM. ['. 1I. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2020. —
18 c. — TekcT : HenocpeACTBEHHbIH.

3. Komsna, JI.I'. CkopocTh XMMHUUECKHUX PEAKLMM U XMMHUYECKOE PABHOBECHE:
Mertoandeckue yka3zaHus K 1a00paTOpHBIM paboTaM MO AUCHUILIMHE « XUMHUSD» IS
00y4aromuxcs BCeX HalpaBJIeHUI MOArOTOBKH U crienuanbHOcTel Bcex popm 00yueHus /
JL.I'. Konsipa, E.B. Tapactokx; Marauroropckuii roc. rexundeckuii yuH-T uM. I'. 1. Hocosa. —
Maruuroropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeACTBEHHBIN.

4. PoguonoBa, H.W. Xumuueckas KuHeTHUKa. XUMUYECKOE paBHOBECHE:
METOJIMYECKUE YKA3aHUs ISl CAMOCTOSITEIbHONW pabOThl IO JUCHUILIUHE « XUMUS» IS
00y4aromuxcs BCeX HalpaBJIeHUH MOArOTOBKH U crienuaibHocTel Bcex (opM 00ydeHus /
H.U. Poguonosa, A.Il. ITonomapeB; MarHuToropckuii roc. TeXHU4E€CKUi yH-T uM. I'. U.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — Teker :
HENOCPEACTBEHHBIM.

5. Yympoga, JI.B. PactBopsl: MmeTomnueckas pa3paboTka K 1abopaToOpHBIM paboTaM 1o
JTUCIUTUTHHE « XUMHUSD 711 00YYaroIMXCsl BCEX HalpaBJIEHUH MOATOTOBKH U
cnenuanbHocTel Becex ¢popm obyuenus / JI.B. Uynposa, T.M. Kynukosa; Maruutoropckuii
roc. rTexundeckuit yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. K. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBECHHBIH.

6. Uynposa, JI.B. PacTBophl: MeToamueckas pa3paboTka K CaMOCTOSTENILHOM padoTe
[0 TUCLUIUINHE «XUMHUS» 1J1s1 00y4aroluXcs 110 BCEM HAIlPaBJICHUSM MTOATOTOBKU U
crenuanbHOCTAM Beex (opM o0ydenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Murrypusa;
Marnurtoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um.
I'. . Hocoga, 2017. — 26 c. — TekcT : HenoCpeaCTBEHHBIN.

7. Konsina, JI.I'. KontonHble pacTBOpBI: METOAMYECKHE YKa3aHUS K J1a00paTOPHOM
paboTe 1o AUCHUIUTNHE «XUMHUsD» I 00yUaIOIIMXCs 10 BCEM HAlpaBJICHUSIM ITOATOTOBKH U
crienuanbHOCTAM Beex ¢opm oOyuenust / JI.I'. Konsina, JI.A. boassiH; MarHuTOropcKuii roc.
texHnyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. U1. Hocoga, 2017. — 9
¢. — TeKcT : HemoCpEeACTBEHHBI.

8. Komsna, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMN: METOANUECKUE
yKa3aHUs K J1a00opaTOpHOI paboTe Mo JUCHUIUIMHE « XUMHSDY ISl 00y4arOLIXCs BCeX
HaIlpaBJICHUH TTOATOTOBKHU U CIieluaabHOCTeH Bcex Gpopm oOyuenus / JI.I'. Komsna, E.B.
Tapactok; Marautoropckuit roc. Texundeckuii yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U1. Hocoga, 2020. — 10 c. — TekcT : HeMoCcpeACTBEHHBIM.

9. Komsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHN U AIIEKTPOXUMHUUYECKUE
IPOIIECChl: METOMUECKas pa3paboTKa K CaMOCTOATENIbHOM padoTe sl 00ydaroLuxcs 1Mo
BCEM HAIMPAaBIICHUSIM TIOJITOTOBKH M CHIEIUATBHOCTIM BceX GopMm odyuenus / JI.I'. Komsina,
E.B. Tapactok, 3.P. Myminna; Marauroropckuii roc. rexundeckuit yu-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekct : HenocpeACTBEHHBIH.

10. Mumypuna, O.A. D1eKTpOXUMHUECKUE TPOLIECCHI: METOAMUECKUE YKa3aHUs K
n1abopaTopHOil paboTe Mo AUCHUIUINHE «XUMHUS» I 00yUaIOIIUXCsl 10 BCEM



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

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpamMmmHoe o0ecnieyenue

HaumenoBanue o
o Ne moroBopa Cpox neicTBUS TULIEH3UU
mgfgs';fi'gﬁazlow Ne 135 ot 17.09.2007 GeccpouHo
FAR Manager cB000HO pactpoctpansemoe [10 O6eccpoyHO
7Zip cB0OOIHO pacrpocTpansemoe [10 OeccpoyHO
bpaysep Yandex |cBoOGomHo pactpoctpansemoe [10 O6eccpoyHO

HpO(l)eCCI/IOHa.]ILHbIe 0a3bl JAHHBIX H I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIEC CHCTEMbI

Haspanwue kypca CchlIIKa

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

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

Poccuiickas ['ocynapcTBennas 6unbnuoreka. Karamoru
/catalogues/

denepanbHOE rOCy1apCTBEHHOE OIOIKETHOE

yupexaenue «DenepaabHblil HHCTHTYT URL.: http://www1.fips.ru/
MPOMBIIIIEHHOW COOCTBEHHOCTH)

HanumonaneHas n”HGOpMaMOHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nuaekc HayuHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIT) asp

DnekTpoHHas 6a3a nepuoandeckux n3maanuii East View

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

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUNIUHBI (MOIYJIA)

MartepuanbHO-TEXHUYECKOE 0OecTieueHIE NUCITUTUTMHBI BKITIOYAET:

Y4eOHbIC ayIUTOPHUH TS TPOBEICHUS 3aHATUH JICKIIMOHHOTO THTIA.

OcHamenne: MynsTUMEIHIHBIE CPEICTBA XPAHEHUS, TIEpeadd U TPEICTABICHUS
UH(pOpMaINH.

VY4eOHble ayAUTOPUU AJIs TPOBECHUS J1a00OPATOPHBIX 3aHATHH, IPYIIOBBIX U
WHIMBUTyTBHBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOJIS M IIPOMEKYTOYHON aTTeCTaIlHH.
OcHaienue: O0opy0BaHuUE JJIs BHITIOJTHEHUS JIA0OPATOPHBIX pabOT, XUMHUYECKast TOCY/Ia,
peakTuBbl, Harnsqaeie MaTepuanbl: TAOIUIBI, CXEMBI, IIAKATHI.

[TomereHus A1 CaMOCTOSITENILHON padOThI 00YYarOIIHXCS.

Ocnamenue: [TepcoHanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office, BbIxogom B
WHTEpHET ¥ ¢ JOCTYIIOM B JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIBHYIO CPETy
YHUBEPCHUTETA.

[Tomerenus A XpaHeHUs! ¥ MPOPUIAKTHYECKOTO O0CITYKHUBaHHS YIeOHOTO
000pyTIOBaHUS.

Ocnamenue: Ctenmnaxu, cCeidbl 711 XpaHSHHUs y4eOHOTO 000pyA0BaHUS.
WNHCTpyMEHTBI 11 pEMOHTA JIA00PATOPHOTO 000PYIOBAHHSL.



IMPHUJIOKEHMUE 1

6. YuyeOHO-MeTOAMYECKOE 00eclieYeHHe CAMOCTOSATeIbHOM PadoThl 00y4YAKIMXCH

CamocTtosaTenpHass pabora oOydYalOImIUXCsl TMOApa3NeseTCsl Ha ayAUTOPHYIO, KOTOpas
MMPOHUCXOAUT KaK BO BpPCMsA J'Ia60paTOpHI)IX SaHSITI/II\/JI, TaK WM Ha IUIAHOBBIX KOHCYJIbTAllUAX, W Ha
BHCAYJJUTOPHYIO, IMPOUCXOIAAIIYHO BO BPEMA IMOATIOTOBKH CTYACHTAMH OTYCTOB IIO J'Ia60paTOpHI)IM
3aHSATHUSIM U BBIIIOJIHEHHS JOMAITHUAX 33 IaHHH.

AyIuTOpHas CaMOCTOSATENbHAsh pabdoTa OOYyYaroIIUXCs MPEINojaracT IMPOXO0XKICHUE
TECTUPOBAHUS M0 KAXKAOMY pazleiny JUCIHUILTUHBL. TeCThl BKIIOYAIOT TEOPETUYECKUE U MTPAKTHUECKUE
3a/laHusl, OTBETHI Ha KOTOpbIe TPEOYIOT TIIyOOKOTO TMOHMMAaHHUs W3YYEHHOTO MaTepuaia. TecTsl
MOCTPOEHBI €IUHOOOPA3HO: K KAXKAOMY BOIPOCY MpEJIaraercsi YeThblpe BapuaHTa OTBETOB, CpeIu
KOTOPBIX OJWH WM HECKOJBKO TpaBWIbHBIX. OOpaboTKa pe3yibTaTOB OCYMIESCTBISICTCS MyTEM
COITOCTABJICHHA IMOJYUYCHHBIX PE3YJIBTATOB C 3TAJIOHHBIMH WU IIPOTEKACT OUCHD 6BICTp0. MaxkcumaibHoe
KOJIMYECTBO OAJIOB B Kaxk1oi Teme Kypca — 10.

BapuaHTbl TeMaTHYeCKHX TECTOBBIX 3aJaHMIi VIS TEKYIIEro KOHTPOJIs
XumMuyeckasi TepMOAUHAMUKA

B Tecrax mo Teme « XuMHUYecKas TEPMOAMHAMHKAY: IIEPBEIE MIECTh 3aJaHNil OIEHUBAIOTCS B
0,5 6ayuta, cegpbMoe — B 1 0ail1, a BOCEMOE, IEBATOE U AECATOE 3aaHusd — B 2 Oania.

Tect Ne 1

IIpu paccMOTpEeHHN XUMHUYECKON PEaKIMU cucmema 03HAYACT:
a) HCXOJHBIC PEarcHTHI

0) TOPOLYKTHI XUMHUYECKOH peakuu
B) PpEaKLHOHHBIH COCy]l
I) HCXOJHBIE PEareHThl U MPOAYKTHI PEaKIHH
IlepBslii 3aK0H (IIEpBOE HAYAI0) TEPMOJUHAMUKY MaTEMAaTHUECKH 3alIUCHIBACTCS TaK:
a) PV=vRT B) K = Aexp (- EA/ RT)
6) K=R/Njx r) AU= Q-W
B sx30TepMHuUEcKON peakuu:
a) SHTAJBITUS PEaKIIMOHHOM cucTeMbl nosbItraercs (AH > 0)
0) TemoBo# 3¢ ekt peakuuu orpunareneH (Q< 0)
B) DHTAJBINS PEAKIIMOHHON crcTeMbl yMeHbinaetcs (AH< 0)
T') JaBJIEHUE PEaKIIMOHHOW CUCTEMBI ITOBBIIIACTCS
CrangapTHble Ter1oBble 3G GEKTh MIPHUHATO 0003HAYATE!

a) AUcr B) Q 101377
6) AHozgg F) AHct
Kakuie 13 mpuBeJICHHBIX PEAKIUI SBISIOTCS DHIOTEPMUUCCKUMHE?
a) 1/2 N2+ 3/2 H,=NHs; AH = — 46 KI»/moi1b
0) Hx+4/2 02=H,;0, AH = -242 K]Tx/monb
B) 1/2 N2+ 1/202=NO , AH = 90 K/I)x/monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K][x/Mo1b
Kakass w3 HamucaHHBIX HIDKE peakiMii OTBEYAeT TeuioTe oOpa3oBaHMs Okcuaa a3oTa ( || ) B CTaHIApTHBIX
ycioBUsIX?
a) 172 N2+ O=NO B) 1/2 N2+ 1/2 02 =NO
6)N+1/202:NO F)NH3+5/202 =2NO+3H,0

[Ipu BoccTanoBnennu 16T oxcuma meau( || ) Mo peaxiu :
CuO (o + C (pagur) = CU (o + CO (ry, mormoTuioch 22 kK TEIUIOTHI.



OHTanenus 00pa3oBaHus okcruaa Meaw ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakumu  NiO o + C (rpagur) = Ni g + CO (). Omipezieninte BO3MOXXHOE HAIPABICHUE CaMOIPOU3BOIBHOTO
TEUEHUsI PEAKIIMH MTPU CTAHAAPTHBIX YCIOBUSAX U MPH 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 MTPOTEKATh
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 6aill, 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. CkopocTh 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) KOJINYECTBO BEIIECTBA MPOYKTOB PEAKIIMK K MOMEHTY OKOHYAHHS 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 XUMHYECKOTO 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 6 H,O0=4 NH}(F) +5 Oz(r)

a) V = k[NOJ*[H:0] 0) V = K[NH3][O:] B) V = K[NOJ*[H.0]°

7. Kak 3anumiercs BeIpakeHHUE JJIsl KOHCTaHTBI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kr = [C][D] / [A][B]
B) Kp = [A][B] 7/ [C][D]

8. Kaxoit oTpe3ok Ha AuarpaMMe IOKa3pIBaeT 3HaUEHUE TEIUIOBOTO S (deKTa peakum?

ayl E 4

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 Cxy) + 2 H 2 7 = CH 4 (p Ipu HekoTOpol TemmepaType KOHCTaHTa paBHOBecHs 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; ceapMoe, BOCBMOE, IEBATOE U JAECATOE — B
0,5 6auia.

Tect Nel

1. dns ypaBuenus peakipu Cu SO4 + KOH —... cokpallileHHOE HOHHOE YpaBHEHUE 3alUIICTCS B BUC
2K + 8042_ = K,S04

Cu?* + S04 + 2K* + 20H" = Cu(OH)2d + K2S0,4

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. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 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 W3 TUAPOCYIbdaTa KaabIlUsd W BOJIBI, CymMMa
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. Onpeenute NpousBeaeHne PacTBOPHUMOCTH
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
MAacchl BELIECTBa 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 INEJIOYHYIO WJIM KUCIYIO Cpeny.
IIpuumnnoii 5TOrO ABIACTCS ...
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] KOJUIOHJHBIX 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

JInst Kakoro 3JEKTPOJUTa MOpPOr KOAryjslUh KOJUIOWJIA C TOJOKHUTENIBHO 3apsiKEHHOW YacTUIEH
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 0,001H murpara cunna (1) ¢ 10 M 0,02H cynedara kamust oopaszyercs
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 amoxmy

6. B mBe kom0l HaymmTo Mo 50 M 301 rUApOKcHAA kenmes3a. Jmst TOro 9ToOBI BBI3BATh KOATYJISILMIO 30II5
notpeboBanoch n006aBuTh: B mepByio — 5,3 mu 1H pactBopa xiopuaa kamms; B apyryio — 18,7 ma 0,001H
pactBopa ¢ochara HaTpust. Berauciante mopor Koarysiii KaxI0ro 3IeKTPOIIHTA.

OKHCINTEIBbHO-BOCCTAHOBUTEILHbIE MmpoeccChl

B tecrax mo Teme « OKHCIUTEIFHO-BOCCTAHOBUTENBHBIE MPOIIECCH»: TIEPBOE, 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
0aJlIoB.

Tect Ne 1

1. OKucCIUTENHs — 3TO aTOM, MOJIEKYJIa UJIM 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 TIOJIOKHUTEIBHO-3aPSKCHHBIC HOHBI
2) TIOJOXKHUTEIBHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpHUATeNbHBIN 3apsil HOHA yBEIUYHBACTCSI
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 OTHOCSTCS ...
1)  Mertaibl, BOIOPO, YIIIEPOT
2)  aKTHBHBIC HEMETAJUIBI
3)  oJIeMEHTHI, HAXOIAIINECS B CPEIHEH YaCTH MEPHOANIECKON 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 peaKIny, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBD»: IIEPBOC, BTOpPOE M IIATOC 3aJIaHUs
OIICHUBAIOTCS B 1 OaJut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 6aia; mecroe u ceapmoe — B 2 Oaia.
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2)
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4)

1).

2)
3)
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4)
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Tect Nel
ONEeKTPOAHBIN MOTEHLIUAN ONPEAETIAIOT 110 YPAaBHEHHUIO ...
Hepncra
MenpaeneeBa-Knaneiipona
Bbonbumana
Appenuyca
PaccunTraiite 3/IC ransBanndeckoro memenTa MgMgSO,||CuSO4|Cu npu cTaHAAPTHBIX YCIOBUIX
—-2,03
-2,71
2,71
0,81
Kakue npoaykTel 00pa3yroTcs Ha KaToJe IIPU 3JIEKTPOJIM3€ pacTBOpa HUTpaTa cepedpa’?
BOZOPOL
cepebdpo
a30THas KHCIO0Ta
KHCIIOPOJL
VYxkaxute cyMMy Ko3QPUIMEHTOB B ypaBHEHUH AJIEKTPOJIN3a pacTBopa Hutpata 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 KOPPO3HH rajibBaHomapbl Zn|M(g B cepHOKHUCIION cpefie. B oTBeTe ykaxuTte cymmy

KOX(Q(PHUIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHH.
6

5
4
8

Bueaynuropsas  camocrostenphan  pabora obywarommxes OCYIICCTBJIACTCA B BHUAC U3YUCHUA JIMTCPATYpPhI 110

COOTBETCTBYIOILIEMY pa3liedy ¢ MpopaboTkoil marepuana; ohpopMIIEHHS OTYETOB MO JIaOOPaTOPHBIM
paboTaM | BBITIOIHEHUS TOMAITHUX 3aaHHH.

BapnaHTm TEMATHYCCKUX JOMAITHUX 33}13]"4171 JJIH BreaynuropHoit CaMoOCTOSITeJIbLHOI paﬁOTLI CTYACHTOB 110 TeMaM

Jlomamnee 3aganue Ne 1

no TeMe «XuMHUYecKasi TEPMOAUHAMHUKA»

B nmomamiHem 3aaHuu 1Mo TemMe « XMMHYecKasi TepMOIMHAMHUKAy: TiepBasi 3a]1a4a OlleHuBaeTcs B 2,5 Oaa;
BTOpas — B 1,5 6anna; Tpeths — B 1 Oam.

3amaua Nel



Hna peakumun CHy v + COy p = 2 CO (y + 2 H () ompenennte BO3MOXXHOE HaIpaBICHHE
CaMOIIPOU3BOILHOIO TEUEHHs PEaKIMU MPHU CTAHAAPTHBIX yCIoBMAX M mpu  Temmeparype T = 927 °C, ecrm
TEIUIoBOW 3(PQeKT peaknuyd 0 3aJaHHON TeMmIepaTyphl HE H3MEHHTCS. YKaXKHTe: a) BBIACISACTCS WIN
MOTJIONIAETCA JHEPrusi B XOJE peakiuu; 0) NPUUMHY HAWICHHOTO W3MEHEHHUs SHTpONuH. PaccuuTaiite
TEeMIepaTypy Havajaa peaKiuu.

3amaua Ne2

Boeranciure TtemnmoBoit  addext peakmum: CaCr o + 2 HoOn = Ca(OH)2  + CoHz (), momb3yscek
CTaHIAPTHBIMH TEIUIOTaMH 00pa3oBaHHs pearupyrommx BemecTB. CKONBKO TEIIOTHl BBIIEIUTCS WA
MTOTJIOTHTCS TIpu oOpa3zoBanuu 2,24 m CoH?

3anaya Ne3

[To TepMOXMMHUYECKIM YPAaBHEHUSM PACCUUTANTE TEIUIOBOW AP (PEKT peaKinu:

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

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

JlomalnHee 3axanue No 2

no TeMe «XHUMHYECKasi KHHETHKA)

B nomammHem 3amaHuW Mo TeMe «XHMHUYecKas KWHETHKa»: TepBas 3aaada oIeHWBaeTcsa B 1,5 Oama;
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 7w + H20 ) = FeO @) + Hz (), ecnu paBHOBECHbIE KOHILIEHTPALMM PEArHpyIOMIUX 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;
COyr) +C =2 COg), AH = +160,5 x]JIx;
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 xakom o0weme Boabl ciiexyet pactBoputh 1351 SnCly anst momydenus 3M pactBopa xiopusa onoa (11) ¢

IUIOTHOCTHIO p = 1,405 r/mn?

PaccuwnraiiTe: a) MaccoByrO JTOJIIO BEIIECTBA B PAcTBOPE; 0) MOJSPHYIO KOHIICHTPAILIUIO SKBHBAJICHTA; B)
MOJISZIBHOCTB; T) THTP; 1) MOJIBHYIO JOJIIO BEILIECTBA B PACTBODE.

3agaya Ne2

3aKOHYNTE MOJICKYJSIPHBIC M HAMMIIMTE COKPAICHHBIC HOHHBIC YPABHEHUS PEAKIHi B3anMOICHCTBUS
CIIEIYIOIIUX BEIIECTB:

HBr + NaOH —

AgNOs3; + 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®* + CrOs~ — BaCrOq;

NH;" + OH — NH4,OH;

ZnS + 2H' — Zn** +H,S

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

3amaga Ne5

Kakue u3 cnenyromux coneit nmoasepratorcs ruapoiansy: NapSiOs. Cu(NOs)z. KBr? CocraBsTe HOHHBIE 1
MOJIEKYJSIpHBIE YpaBHEHHUSI THIPOJIM3a COOTBETCTByrommX coineil. Kakoe 3nHauenne pH (< mnmm> 7) umeror
pacTBOPBI ATUX coyeh?

3agaua Neb

Haiinure mpowmssenenue pactBopumoctu PbCly, ecmu B 200 mur Bomsr pactBopsiercss 2,17 T 3Toro
COETUHEHHS.

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

B nmomammeMm 3amaHud 10 TeMe «OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOIECCHIY: TEpBas 3aaada
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 3IeKTPOABIDKYIIYIO CHIIY W ONPEICITUTE HAMpPaBJICHHE CaMOIPOU3BOJILHOTO 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:

KMnOs + NaNO, + H,O —

NaCrO, + Hy;O, + NaOH —
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Bi(OH)3 + NaS; 0+ NaOH —

Bi.O; + C —

Mg + HNO3 (pas) —

3anmaga Ne3

Janbl nBe OKHCAMTENbHO-BoccTaHOBHTENbHBIE Mapbl: KNO, KNOs; u Pb(NOs);, PbO,. TMoms3yschk
TaOJHIeH CTAaHAAPTHBIX OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX MOTECHIIMAIOB, COCTABETE YPaBHEHHE BO3MOXKHOI
peaknmm B ykazanHou cpeae (HNQOs). Paccunraiite 3HaueHNE IISKTPOABMKYIIECH CHITBI 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 peakiuy, MpoTekaromed npu pabdore rampBanudeckoro smementa Co/Co(NOz)z //
Al(NO3)3/Al. Paccunraiite D/IC (E) ranbBaHHYECKOro dJIEMEHTA MPU CTAaHJAPTHBIX 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 PEaKIIMiA, MPOTEKAIOIINX MPU
ANIEKTPOXUMHUUYECKOH Koppo3uu TanbBaHonapbl  Co/Ni: a) B KUCIIOH cpeze; ) BO BIaXXKHOM 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 PEAKIINH, TPOUCXOSIICH MPU SIEKTPOIIH3E:

a) pacrtaBa NaOH;

0) pactBopa CoSOa,

Berauciure (akTuueckoe KOJMYECTBO METajlla, MOJMydeHHOro Ha katozae npu 3iekrponuse Co(NO3z)z,
€CJIM 3JIEKTPOJIU3 MPOBOAWIM B TeueHuu | 4. Beixoa Merasa 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 XUMHYECKOH TEPMOJUHAMUKHU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoannamMuyeckue napamMeTpbl U QYHKIUHU COCTOSHUS CUCTEMBI.

Brytpennss sueprus. Pabora. Temora.

[lepBrlit 3aK0OH TEPMOIAMHAMUKH (BBIBOJ).

OHTanbnus Kak GYHKLIHUS COCTOSIHUSI CUCTEMBI. DHTAJbINA 00pa30BaHuUs BELIECTBA.
TemmoBoit 3QdexT xumudeckoit peakinu. PaKkTOPHI, BIUSIOMINE Ha TEIUIOBOH 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 caMOnpon3BONIbHOTO IPOTEKAHMUSI XMMUYECKUX PEAKIIUI.

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 Macce).
BrnmsiHue Temneparypsl Ha CKOpOCTh XUMHYeCKO# peakuuu. [IpaBuno Baut — Fodda.
Teopust akTHBHBIX CTOIKHOBEHUI AppeHuyca.

OHeprus akTUBalUUU. Y paBHEHHE AppeHuyca.

Teopust mepexoIHOTO KOMIUIEKCA. DHEpreTHYecKas AuarpaMmma.

Kpusas Makcsenna — bonpiimana. OHepreTuueckuii 6apnep.

Karanurngeckue cuctemsl.

BrnusiHue kaTanuzatopa Ha CKOPOCTh XMMHUYECKON PEaKIuu.

I'oMOreHHBIl U TeTepOreHHbIN KaTalus.

KonebaTenbHble peakuuy.

Xumuyeckoe paBHoBecue. OOpaTHMble U HEOOPATHUMBbIE PEAKLIUH.

KoHncTanTa XMUMHUYECKOTO PaBHOBECHSI.

Cwmemenue xumuaeckoro paBHoBecus. [lpunmun Jle—Illaremnse.

BnusiHue KoHIEHTpauy, JaBIEHUS U TEMIIEPATYPBI.

®azoBbie paBHOBECHS.

®da30Bble TUarpaMMbl A1 OJHOKOMIOHEHTHBIX 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: I (toHoMeTpudeckuit) u 11 (30yITHOCKOTMYECKHA W KPUOCKOITUIECKHHA ).

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. OneHoYHbBIE CPEACTBA AJIsSI IPOBEAEHHSI MPOMEKYTOUHOI ATTeCTAIIHU
HpOMe)KYTO‘IHaH aTrecranusa nMeeT OCJIbIO OIpeCaACINTDb CTCIICHDb JOCTHXCHUA
3aIlJTaHUPOBAHHBIX PC3YJILTATOB 06yquH51 IO AUCHUIIIIMHE 3a OHpC,Z[GJIGHHLIfI nepuon 06y‘-ICHI/ISI.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHSI U OIIEHOYHbIEe CpeACTBA /IJsl NPOBeIeHUS
NMPOMEKYTOYHOM aTTeCTANNM:



Kon
WHIUKAaTOpa

WNuaukatop AOCTHXEHUS
KOMIIETEHIINHT

O1eHOYHBIE CpeaAcTBa

VK-1: Criocoben

OCYHICCTBJIATH IMOUCK, KpI/ITI/I‘-IeCKI/Iﬁ daHaJIu3 U CUHTEC3 HH(bOpMaHHH, IPUMCHATH CUCTEMHBIN oAXO AJid pCHICHU A IMOCTABJICHHBIX 3a/1a4

YK-1.1

AHanu3upyeTr 3agady, BbLIESAS ee

0a30BbIE COCTAaBJISIOIIHNE,
paccMmaTpuBaeT u npejiaracT
BO3MOXXHBIE ~ BapHaHTBl  PEHICHUS

IIOCTaBJICHHOMN 3aJa4du, OLICHUBAaA UX
JOCTOMHCTBA U HEJOCTATKHU

Hepettenb meopemudecKux 6onpocoe:

1. OCHOBBI XMMHUYECKOH TEPMOAMHAMHUKHU: CHUCTEMA, TECPMOAMHAMHNYECKHUEC IIapaMETPhI
CHUCTCMBI, (bYHKLII/II/I COCTOSAHHA CUCTCMBI. HepBbe/’I 3aKOH TCPMOJUHAMUKHU.

2. OHepreTuka XUMUYECKHUX ITPOLIECCOB.

3. OHranbnus. 3aKoH ['ecca u ciencTBus U3 Hero.

4, Outponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMHUKH.

S. Oneprust ['m06ca. HanpaBieHUsI XUMHYECKUX TPOIIECCOB.

6. Xumnueckass kuHeTuka. CKOpOCTh XUMHUYECKOW peakuuu. CpelHsas U UCTUHHAs CKOPOCTH
peaxkuuu. Kunerndeckas kpusasi.

7. CKOpOCTh peakliui U METOABI €€ PEryIUPOBAHMUS.

8. Brnusiaue Temnepartypbl Ha ckopocTh peakiun. [Ipasuno Bant-I'ododa.

9. DOHeprus akTUBali. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.

10. KaranusaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTalaus.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. [ eTeporeHHbIi KaTaius.

12. Xumnueckoe papHoBecre. KOHCTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cwmenienne xumudeckoro pasHoBecus. [Ipunnun Jle [arenbe.

14. PactBopbl. CriocoOb! BBIpaKeHHSI KOHIIEHTPAIUHA PACTBOPOB.

15. PacTtBopsI 31eKkTpoanToB. CTENEHh M KOHCTAHTA JJIEKTPOJIMTHYECKON TUCCOIMAINA. 3aKOH

pazbasienus OcTBaib/aa.

16. Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AM(OTepHbIE JIEKTPOIUTHI.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHHUS U PACTBOPEHHS
0CaJIKOB.

18. Huccoumnanus Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. ['unpommus comneit. CTeneHb U KOHCTAHTA THAPOIIHN3A.

20.  Jucnepcusie cuctembl. Knaccudukarus. Jlnopunbaeie u 11o(oOHbIE KOIIOUIBI.

21. CtpoeHue KOUIOUIHBIX YaCTHII.

22.  Koarymsiuus KOJUIOUJHBIX pacTBOPOB.

23. OKHUCIATEIFHO-BOCCTAHOBUTEIIHHBIE CBOIiCcTBa BEIIECTB. Knaccudukanus

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ.
24, DJIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapanesi. DNEeKTPOIHbIN MOTEHINA.




Kon Nuaukatop 1oCTHREHUS
OrneHouHBIE CpeCTBA
WHANKATOpa KOMIIETCHITHH
25. ["anpBannveckuii anemeHT Januans SIkoou.
26. DIEKTPOXUMHUYECKHIE CUCTEMBI: AJICKTPOJIA3 pacIuiaBoB. [IpuMeHeHNE IIeKTPOITH3A.
27. DOnekTpoan3. AHOAHBIA M KaTOAHBINA MPOIECCHl MPHU IEKTPOIu3e pacTBOpoB. [IpuMenenue
AJIEKTPOIIU3A.
28. Kopposus. Bugsl koppo3un. CriocoObl 3alIMTH METAJUIOB OT KOPPO3HUHU.
YK-1.2 Onpenenser, HHTEPIPETUPYET H

paHXXHUpyeT uH(pOpMAaIIHIO, Ilpakmuueckue 3a0anus:

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

MOCTABIICHHOM 3a/1a4n; | TOKoOOpasyromieil peakiuu, BeaUcIuTh JJ[C TraqbBaHUYECKOTO IJIEMEHTa, €CIM KOHIEHTpPAluu

OCYHICCTBJIACT IIOUCK I/IH(i)OpMaI_[I/II/I
10 Ppa3JIMYHbIM THUIIAM 3aIlIpOCOB

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

2. Hamucatb MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHS peakiuil ruaponusa comueit: 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 + H2S04 — , KMnO4 + Na2SO3 + H20 —.

6. HanucaTb 3J€KTpPOHHBIE YpaBHEHHS OAIJIEKTPOJHBIX IPOLECCOB, YpaBHEHHE CYMMAapHOU
TOKOOOpa3yromiel peakuuu, BeIYUCIUTh, DJ[C raibBaHMUYECKOTO 3JEMEHTa, €ClIM KOHIIEHTPAlUH
MOHOB METaIoB paBHEL: [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
TOKOOOpasymIiei peakuuu, BeMUCIUTh DJ]C raapbBaHUYECKOTO 3JIEMEHTa, €CIU KOHIEHTpAIuU
MOHOB MeTaIoB paBHbL: [Zn?"]=0,01 moms/m, [Cu*]=1,0 Mons/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 ypaBHEHMsI peaKLMii, HAMCAB UX B MOJIEKYJIIPHOM U MOHHOM 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

Nuaukatop 1oCTHREHUS

OrneHouHBIE CpeCTBA

UHIUKaTOpa KOMIICTCHITHH
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. CocTaBbTe YpaBHCHHUSI OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN:
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 mosb/n SO2?

YK-1.3 Onpenenser, HHTEPHPETUPYET U Ilpakmuueckue 3a0anus:




Kon

Nuaukatop 1oCTHREHUS

OrneHouHBIE CpeCTBA

MHAMKATOpa KOMIIETEHIINH
paHXupyer uH(pOpMAaIIHIO, 1. dns peakunnt CHar)y + CO2() = 2 CO (1) + 2 H2 () onpenenure BO3MOXKHOE HaINpaBICHUE
TpeOyemyto JUIs pelleHns | CaMOIpPOH3BOJIBHOTO TeUEHHUs PEaKIUHI IIPH CTAHAAPTHBIX YCIOBHAX U TipK  TemmepaType T =927°C,
[IOCTaBJIEHHOU 3ajJlauy; | €CIM  TEIJIOBOM A(PQEeKT peakuuu [0 3aJaHHOM TemIepaTypbl HE H3MEHUTCA. YKaXuTe: a)

OCYUIECTBJIIET MOUCK HH(pOpMaLUU
110 pa3JIMYHbIM THIIAM 3aIIpOCOB

BBIJICJISICTCS. WIIM TIOTJIONIACTCSl SHEPTHs B XOJAE peakuuu; 0) MPUUMHY HAWICHHOTO M3MEHEHUS
sHTponuH. Paccunrtaiite TemmnepaTypy Hayaia peaxiim.

2. BrIpaszuTe uepe3 KOHIEHTPAIMKA PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOMIMX PEaKIHiA
N2y + 3 Hor) = 2 NH3p, AH = -92,2 xJIx. YKkaxuTe HalpaBlI€HHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHS 3TUX PEAKIMH: a) MPU TMOHWKEHUN TEMIEpaTyphl, €CIIH JaBJICHHE MTOCTOSIHHO; 0) MpH
MOBBIIICHUH JTABJICHHSI, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MHUJUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyercs uist mpurorosienus 2 1 0,25M pactBopa?

4, Kakwe w3 cienyromux coieii moasepratorcst ruaponusy: Na2SiOs. Cu(NOs)2. KBr?
CoctaBbTe MOHHBIE M MOJIEKYJISIpHBIE YpPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIIMX coieil. Kaxoe
3HadeHne pH (< wim> 7) UMEI0T pacTBOPHI ATUX COJICH?

5. 3omb runpokcuaa Maraus noiaydye mytem cmemuBanus 0,02 1 0,011, pactBopa MgCl2 u
0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsa 4acTUI MOJYYEHHOTO 30Jis1 U HAUIIUTE
(bopMyITy €ro MULEILIBI.

6. PaccuuTaiite 3NEKTPOJABIKYILYIO CHIIy M OINPEICIUTE HAMPABICHUE CAMOIPOU3BOJIBLHOTO
MPOTEKaHUS peakuuu npu CTaHJIaPTHBIX YCIIOBUSIX, UCTIONB3YS 3HAYEHUS
OKHUCJIUTEITHFHO-BOCCTAHOBUTENBHBIX ToTeHmanoB HI + HsPOs — J2 + H3sPOs + H:20.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLIECCOB W MOJEKYJSPHbIE YpaBHEHHs pEaKIHid,
MPOTEKAIOLIUX MIPU AJIEKTPOXUMUYECKON Koppo3un raibBanonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpezenure yObUIb MacChl aHO/1a PH KOPPO3UH B KUCIIOH cpere 3a 20 MUH, eciu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHUS 3JICKTPOIHBIX MPOIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJIIPHOE YPaBHEHUE PEAKIIUU, MPOUCXOIAIIEH TPH dJeKTposin3e pactBopa CoSO4. Beruncnure
(akTHIeCKOe KOJMYECTBO MeTayljia, MOJTyd4eHHOro Ha Katoae mpu snekTpoimuze Co(NOs)z, ecnn
AJIEKTPOJSIU3 TPOBOAMIM B TeueHWH | 4. Beixog metaimia mo Toky cocTaBui 85%. Ykaxwurte
BO3MO)KHBIE PUYMHBI YMEHBIICHHS BHIX0/]a METAJUIA [0 CPABHEHUIO C PACYCTHBIM.

9. IlpoBectn aHaIM3 BIUSHUS KOHIEHTPAIIMN HA CKOPOCTh XMMUYECKON pEaKIiuu
Na2S203 + H2SOs = S + SO2 + Na2SOs + H20 mo skcnepumeHTanbHbIM JaHHBIM. [IpoBectu
00pabOTKY MOJYYSHHBIX TAHHBIX C MCTIOIH30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA.




Kon MunukaTop 1OoCTHIKEHUS
p OueHoYHBIE CPEACTBA

UHIMKaTOpa KOMIIETEHINH
Pe3ynbraThl ONTOB MPECTaBUTH B BUJIE TaOIUIBI 1.
Tabauna 1
Homep O0bem, M Konuenrpanus Bpems Ckopoctb
OIIbITA Na2S203 H20 H2S04 Na2S203, 102 | mosBieHus peaknumu, 102,
MOJIB/1 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 52

5 5 3 2 6,5

ITo nanHbIM TabaMIBI 1 TOCTPOUTH TpayK 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHIEHTPAIUU
THOCy/b(aTa HATPHs, OTIOKUB Ha ocu abcumcc koHmeHTpammioo NaxS20s3, a Ha ocw opanMHAT —
CKOPOCTb PEaKIIHH.

Coenamo 61600 0 3a8ucumocmu CKopocmu peakuyuu om KOHUenmpauuu muocyﬂbqbama

Hampus.




0) Ilopsanok npoBeeHNs] NPOMEKYTOYHOM aTTeCTALMHU, TOKA3aTeJIM M KPUTePHH OLleHMBAHMA:

[TpomexyTouHas arrecTals MO JUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOEHHUS OOYYalOIIMMHCS 3HAHUH, U NPAaKTUYECKHE 3aJaHMs,
BBISIBJISIIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaIeHUH, MPOBOJUTCS B opMe 3a4eTa.

3ayer Mo JaHHOM TUCLMIUIMHE NMPOBOAUTCS B YCTHOM (hopMe mo OumieraM, KakIblii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO MPAKTUYECKOE 3a/laHUE.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3a4ema:

«3a4TEHO» - OOy4YaroIIUHCA JIEMOHCTPUPYET IMOPOroBbIH ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIMI: B XOJI€ KOHTPOJIbHBIX MEPOIPHUITUH JOMYyCKAIOTCS OMIMOKH, MPOSBISAETCS OTCYTCTBUE
OTJIEJIbHBIX 3HAaHUN, YMEHU, HAaBBIKOB, O0YUYaIOLIUICS UCIIBITHIBAET 3HAUUTEIbHbBIE 3aTPYAHEHUS IpU
OIIEpUPOBAHUY 3HAHUSAMU U YMEHUSMU IIPU UX [IEPEHOCE HA HOBBIE CUTYAllWH;

«He 3a4YTeHO» - OO0yyaroUIMiicsl He MOXET IMO0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOU3BENEHUS U
00BbsiIcCHeHUs! UH(OpMAIMK, HE MOXKET IM0Ka3aTh MHTEJJICKTYaIbHbIE HABBIKHM PELICHUS MIPOCTHIX 3ajay.



