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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHus: aucuMIUIMHBL «OO1Iass MW HeopraHUYecKas XUMHUS» SBISETCS
dopmupoBanue (pyHIaMEHTATBHBIX 3HAHUN B 00JaCTH COBPEMEHHON XHWMHUH, BKIFOUYAIOIIHX
OCHOBHBIE TMOHSTHSI, 3aKOHbI W 3aKOHOMEPHOCTH, ONHCHIBAIOIINE CBOWCTBA XHWMHUYECKUX
COCIMHEHUH; Pa3BUTHE HABBIKOB CAMOCTOSATEIHHOW PaOOThI, HEOOXOMUMBIX IJII MPUMCHCHHS
XUMHUYECKHX 3HAHUUM MPU M3YUYEHUU CIELHUATbHBIX JUCHUIUIMH U JajbHEeHIIed MpakTH4ecKoi
JESTEIIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctumumaa O61mas 1 HeopraHuyeckast XUMHS BXOAUT B 0053aTeNbHYIO YacTh y4eOHOTO
11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

beszonacHoCTh KH3HEACATETLHOCTH

DKOJIOTHs

MopenupoBaHue NporeccoB U 00bEKTOB B METAJLTYpTrUU

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

OCHOBBI METAITYPrUYE€CKOr0 MPOU3BOACTBA

duznyeckas XUMHS

duznyeckas XUMUS MUPOMETAIITYPTUUECKUX [TPOLIECCOB

MarepuanoseneHnue

OCHOBBI MUHEPAJIOTUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMs MUCHMILIMHBI (Moayiysi) «OOIias M HeopraHUuYecKas XMMUs»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CrnocobeH pemaTh 3agayd NpOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHbIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKHX 3a1a4

OIIK-1.2 Pemraer cranmapTHele nOpoQecCHOHATbHBIE 33aJaud C NPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUYECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00b€EM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 58,1 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTenbHas pabora — 50,2 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o |KonTaKTHAS pabota E 5 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 ©|caMOCTOSATENbHOI | ycrieBaeMOCTH U
JIACIMTUTHHBI 5 S ., | kommereHnnu
O s g £ paboThI TIPOMEKYTOYHOM
nab. | mpakT. [ 3 &
Tex. p z'g aTTeCTalun
3aH. | 3aH. |Q &
1.
- oopmiieHuE
oT4eTa 1o
nabopaTopHOi
patore; 3amura
- pereHne .
nabopaTtopHoi
JIOMAIITHETO £6OTS OIIK-1.1,
1.1 Xumuueckas TepMOTHUHAMHUKA 4 2 6,9 3amanns No 1; P ) OIIK-1.2,
) Jomamnee OITK-1.3
3amanne Neo 1. ’
CaMOCTOSITETTEHOE
Tectuposanue.
U3ydeHHE
yaeOHOI 1
Hay4YHOM
1 JUTEPATYPBI.
- ohopmieHue
oTdeTa Mo
nabopaTopHOM
pagore; 3amura
- perieHne .
p nabopaTopHO
JTIOMAITHEro aGOThL OIIK-1.1,
1.2 Xumnueckas KWHETHKA 4 2 6 3agaHus Ne 2; p ) OIIK-1.2,
) Jomarrnee OITK-1.3
3amanne No 2. '
CaMOCTOSITETbHOE
Tectuposanue.
U3ydeHHe
yueOHOI u
Hay4HOU
JIUTEPATYPBI.




- ohopmieHUE
OTYETA I10
nabopaTopHO’
padore; 3amura
- pettierue nabopaTtopHOi
JIOMAIIHETO AGOTEL OIIK-1.1,
1.3 PactBOpHI 16 8,3 3agaHus Ne 3; P ) OIIK-1.2,
Jomamnee
- OIIK-1.3
3amanue Ne 3.
CaMOCTOSTEIBHOE
Tectuposanue.
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPBI.
- ohopmieHHE
OTYETa 110
nabopaTopHO’
pa6f) . ﬂa6ialajtlTP:)TaHor71 OIIK-1.1,
1.4 [TucriepcHbIE CHCTEMBI 2 2 8 patop OIIK-1.2,
CaMOCTOSITEIIBHOE paboTHI.
OIIK-1.3
H3y4eHHE Tectuposanue.
yuebHOi U
Hay4yHOU
JUTEPATYPHI.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
padore; 3amura
- petueriie nabopaTtopHoi
15 JIOMAIIHETO §6OTII>)I OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 2 12,7| 3aganus Ne 4; P ) OIIK-1.2,
JlomarnHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.,
CaMOCTOSITEIBHOE
Tectuposanue.
H3yUYCHHE
yueOHOH H
Hay4HOU
JUTEPATYPBHI.
- oopmiieHUE
OTYETA I10
nabopaTopHOi
pabore; amuta
- petuerime nabopaTtopHoi
JIOMAIITHETO AGOTLL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 6 6 8,3 3amadus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIIK-1.3
3ajganne Ne 5.
CaMOCTOSTEIILHOE
Tectuposanue.
U3yuCHHE
yuebHO u
Hay4HOU
JIUTEPATYPHI.
Wroro no pazaeny 36 | 18 50,2
Wroro 3a cemectp 36 | 18 50,2 JK3aMeH
Hroro no aucrumianne 36 | 18 50,2 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBanus AucCHUIUIMHBL «OOIIas W HeOpraHuyeckass XUMUS»
OpUMEHSeTCs  TPAJAMLUOHHAS  MH(OPMAIIMOHHO-KOMMYHUKALIMOHHAs  00pa3oBaTeIbHbBIC
TEXHOJIOTHH.

Jlekumu IpoxoAT KaK B MH(GOPMAIIMOHHOH (opMme, I1e UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHUE MaTepuana B JAUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (hOpMe JEKIMii-Oece bl MiIN IUajora ¢ ayAUTOPHEH, JTeKIUi
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYIbTALUMA, TJ€ TEOPEeTUYECKUI
MaTepuai 3apaHee BBIJAETCSl CTYJEHTaM JJIi CaMOCTOSTEIbHOIO M3Y4YEHMs, AJIs MOATOTOBKU
BOIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS TPOXOIUT IO TUITY BOIIPOCKI-OTBETHI-AUCKYCCHUS.

[ToMrMO 3TOTO B JIGKIMU MOTYT HCIOJB30BATHCS AIIEMEHTHI MIPOOJIEMHOTO M3JI0KEHHUS.
Ocoboe MecTo B mpolecce MpernofaBaHUs TUCHUIUIMHBI «XHUMHs» 3aHUMAIOT JIEKIIMH C
UCIIOJIb30BAHUEM JIEMOHCTPALMOHHOTO XHUMHUYECKOIO0 HKCIEPUMEHTa, KOTOPBIA IO3BOJSET
HauOoJsee MOJIHO peaqn30BaTh METOJ MPOOJIEMHOTo OOydeHUs 4epe3 MOCTaHOBKY MpOOIeM C
MMOMOUIBIO IEMOHCTPALIMI SIBJICHUI, PEAKLIMI HIJIH TTPOLIECCOB.

Jlna peanuzanuu HHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASTCS JEKLUUU-BU3YyaIN3allUM, B XOA€ KOTOPBIX U3JI0KEHUE TEOPETUYECKOrO0 Marepuasa
COTPOBOXKAAETCS MPE3CHTAIIUEH.

JlekuMOHHBIN MaTepuai 3aKpervisieTcsl B X0je J1a0opaTOpHbIX padoT, B X0OA€ KOTOPBIX
yueOHasi paboTa IPOBOAMTCA C peajbHBIMU XMUMHUYECKUMHU BemlecTBamu. Ha maGopaTopHbIX
paboTax BBHIIOJIHSIOTCS TPYIIIOBbIE WIM MHAUBHUAYaJIbHbIE 3a/laHus 10 IpoiaeHHoN Teme. [Ipu
MIPOBEJICHUH JTA0OPATOPHBIX 3aHITUN HCIOJNB3YETCS METOJ KOHTEKCTHOTO OOYYEHHsS, KOTOPbIi
MO3BOJIIET YCBOUTH MaTepuajl IyTeM BBISBICHMS CBA3€H MEX1y KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, 1enecooOpa3HO UCIOIb30BaTh TEXHOJOTHIO KOJJIEKTUBHOIO
B3anMooOyueHus (mapHyro paOoTy) Tpex BHUAOB: CTaTHYECKas Iapa, JWHaAMUYecKas Tmapa,
BapHallMOHHAs [apa; COBMeLas €€ C TEXHOJOTHeH MoJyibHOro oOyueHus. BbimomHUB
OKCIIEPUMEHT, oOyuaromuecs G(OpMYIUPYIOT O0OOOIIEHHBIE BBIBOJBI IO CEPUH  OIBITOB,
UCTIOJIb3Ys TPUEMbI aHAJIOTHUH Y CPAaBHEHHUSL.

CamocrosiTenbHass paboTa 00ydaromIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIE
(bopMbl yueOHOH JesATETbHOCTH: BBIMOJIHEHHE JOMAIIHUX 3a/aHuil, 3aBepiieHne o(opMIIEHUs
71a00paToOpHBIX padOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIOJHUTEIHHOIO
MaTtepuaja Mo ydeOHMKaM M TOCOOHsSM, uYTeHHe M MNpopaboTKa HAay4yHOW IUTepaTypbl B
O6ubMoTeKe, Harcanne pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM arrectanuu.CamocTosiTeNnbHas paboTa 0OydaroUIMXcsl JODKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUYECKOT0 MaTepHasa, U3JI0)KEHHOTO MperoiaBaTesieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSTEIbHOE H3yu€HUE, Ha MOJrOTOBKY K JIAOOpPaTOpPHBIM 3aHSATHUSM,
BBINOJIHEHHUE JIOMAIIHUX 33/1aHUH U MOATOTOBKY K pyO€KHOMY U 3aKIIOYUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHnH pyOexKHOTO U 3aKJIFOUUTEILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMU, CTOSLIUMU
nepes MpenojaBareieM, SBISIOTCS: BBISABICHHE CTENEHHM NPABHWIBHOCTH, 00bEeMa, TITyOMHBI
3HAaHUU, YMEHUH, HaBbIKOB, MMOJIYY€HHBIX IIPU U3yYEHUU Kypca Hapsay C BBISBJICHHEM CTEIEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH NOJTYYEHHBIX 3HAHUH, YMEHUI 1 HABBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPE/ICTBA MO3BOJISIOT AKCIEPUMEHTHPOBATH C HOBBIMHU
dopmamu KoHTpOs. OOyyaromuMesl MpeAIaraloTcsl TeCThl U 337a4d B DJIEKTPOHHOM BHJE, C
ABTOMATU3MPOBAHHOW CHCTEMOH NpoBepku. B oTiivume OT OOBIYHOrO TECTHUPOBAHUS TaKOM
Croco0 KOHTPOJS TMO3BOJISIET CTyJIEHTaM B J000€ BpeMsl NMPOWTH TECT, MPOAHAIN3UPOBATH
OIIMOKHU U IPONTH TECT BTOPUYHO.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. OcuoBel xumun: Yuebnuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcrt : anexkTponHsbIi. - URL: https://new.znanium.com/catalog/product/1022478 .

2. Heopranuueckast xumus : ydeOnuk / T.B. MapreiHoBa, .. Cynonunkas, 10.C.
AreeBa. — Mocksa : UH®PA-M, 2018. — 336 c. + Jlomn. maTepuaibl [DIEKTPOHHBIA PeCcypc;

Pexxum pocryma: http://new.znanium.com]. — (Bsiciiee obOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/25265 . - Pexum JOCTYyTIa:
https://new.znanium.com/document?id=302331 - Tekcr : oanekrponsbii. - URL:

https://new.znanium.com/document?id=302331 .

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Maxotkuna, E. C. Ilpaktukym no oOuieii ¥ HEOpraHM4eckoil XuMHu : ydeOHOe
nocobue. (4. 1)/ E. C. Maxortkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1
anektpon. ont. guck (CD-ROM). -  3arm. ¢ turyn.  9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekt. - Tekct
ANEKTPOHHBIN. - CBeieHus qoctynHbl Takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBops! : yuebnoe nocodue / E. C. Maxortkuna, M. B. Illyouna, C.
A. KpsutoBa ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 snektpoHs. ont. auck (CD-ROM). -
3arn. ¢ turyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
Maxkpoo0beKT. - TekcT : anekTpoHHbIH. - CBeaeHus noctynHsl Takxke Ha CD-ROM.

3. Maxotkuna, E. C. XuMudeckue 3JeMEHTHI U MUHEpalbl B Owocdepe : ydeOHOE
nocobue / E. C. Maxotkuna, M. B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
snektpoH. ont. jguck  (CD-ROM). - 3arm. ¢ turyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - Makpooosekt. - Teker
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

4. Maxotkuna, E. C. Kmaccuyeckue meronsl ananmuza : ydeOHoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 anexTpoH. ont. quck
(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MaxkpooObekT. - Tekcr
JIEKTPOHHBIN. - CBeieHus AocTyImHbI Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:


https://new.znanium.com/catalog/product/1022478
http://www.dx.doi.org/10.12737/25265
https://new.znanium.com/document?id=302331
https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/371
https://host.megaprolib.net/MP0109/Download/MObject/20680
https://host.megaprolib.net/MP0109/Download/MObject/1469

1. Maxotkuna, E. C. IIpaktukym mo oOumieii U HEOPraHWYeCKOH XUMHU : ydeOHOe
nocobue. (Y. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - MarauTtoropck : MI'TY, 2016. - 1
anekTpoH. ont. jguck (CD-ROM). - 3arn. ¢ Turyn. o9kpaHa. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - Tekct
ANIEKTPOHHBIN. - CBenenus goctynHsl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. KomounHo-aucnepcHbie cuctemsl : mpakTukyM / E. C. MaxoTkuHa,
M. B. llly6una ; MI'TVY. - Marautoropck : MI'TVY, 2019. - 1 sanextpoH. ont. auck (CD-ROM). -
3arn. ¢ tutyn skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeieHus qocTymHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 2JIEKTPOIMTOB U HEAJIEKTPOIUTOB : yueOHOoe mocodue / E.
C. Maxotkuna, M. B. lllyouna, C. A. Kpsutoa ; MI'TVY. - Marautoropck, 2012. - 87 c. : Ta6m. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 . - MakpooObekT. - TekcT :
JJIEKTPOHHBIN.

4. Maxotkuna, E. C. Onementst V-VIII rpynn nepuoandeckoil CUCTEMbl XUMHUECKUX
anemenToB JI. . MenneneeBa : mabopatopusiid mpaktukym / E. C. Maxotkuna, M. B.1llybuHa ;
MI'TY . - Marauroropck : MI'TY, 2018. - 1 sanektpon. ont. guck (CD-ROM). - 3ari. ¢ Tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooOBEKT. -
TekcT : aneKkTpoHHbIH. - CBeneHus nocTynHsl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue .
10 Ne noroBopa Cpoxk neiicTBHS TUIIEH3UH
7Zip CBOOOJHO PACHPOCTPAHIEMOE 0eCcCpoOYHO
FAR Manager CBOOOJHO PACIPOCTPAHIEMOE OECCPOYHO
Bpaysep Yandex |cBob6oaHO pacmpocTpaHseMoe 0ECCPOYHO

Hpmbeccnonanbﬂme 0a3bl JAHHbIX I/IHq)O]Z)MaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue kypca Cchlika
DnekTpoHHas 0a3a mepuoauyecKknx mi3manuii East
View Information Services, OO0 «MBUC»
HanmonaneHast uHGOpPMAIIMOHHO-aHATUTHYECKAS

https://dlib.eastview.com/

cuctema — Poccuiickuii umngexc wayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

[Touckoras cucrema Axanemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar)

denepanbHOe  TOCYJapCTBEHHOE  OIOKETHOE

yupexaeHue «DenepanabHbIT uacturyT|URL: http://www1.fips.ru/

IPOMBINIIEHHON COOCTBEHHOCTH

Poccuiickass  T'ocynapcTtBeHHas — OuOiImoTeka.
Karanoru

DneKkTpoHHbIE pecypchl oubmuoreku MITY wum.
I'.1. HocoBa

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

https://host.megaprolib.net/MP0109/Web



https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/3489
https://host.megaprolib.net/MP0109/Download/MObject/2143
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHUe AUCIIMIUTMHBI BKITIOYACT:

VueOHble ayqUTOPHM JUIS TPOBEACHUS 3aHATHH JIEKIMOHHOTO THna. OcHameHue:
MynbTUMEIUIHBIE CPEICTBA XPaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

VYueOHble ayquTOpUHM Uil TPOBENCHUS JaOOPATOPHBIX 3aHATHHA, TPYNIOBBIX U
UH/IUBUYAIbHBIX KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJS W IPOMEXKYTOYHOH aTTECTallHu.
Ocnamenne: O0opynoBaHHE Ul BBIOJHEHUS JIAOOPAaTOPHBIX paboT, XUMHYECKas IOCyna,
peakTuBbl, Harnsaasie MaTepualibl: TaOIUIbI, CXEMBbI, TUIAKATHI.

[Tomemenns i caMOCTOATENbHOM paboTh oOyuatomuxcs. OcHamenue: [lepconansHblie
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHTETA.

[Tomemenust s XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
oOopynoBanus. Ochamenue: Cremiaxu, ceddbl UIsl XpaHEHUs ydyeOHOro oOOpyJOBaHUS.
NHcTpyMeHTHI 171 peMOHTa JIA00paTOPHOTO 000PYI0BAHHUS.



Ipuioxenne 1

6. YueOHO-MeTOoquYeCcKoe o0ecneyeHne caMoCTOsATeIbHOI padoThl 00y4ar0IMXCs

CamocTtosTenpHas paboTa OOyYarOIIMXCS TMOApa3JesieTcss Ha ayAHTOPHYIO, KOTOpas
HpOI/ICXOI[I/IT KaK BO BpCMSI na6opaTopHHx SaHSITI/If/’I, TaK U Ha IIJIAHOBBIX KOHCy.]IbTaI_II/ISIX, 1 Ha
BHEAYIUTOPHYIO, POUCXOSAIIYIO BO BpeMsI MOATOTOBKH CTYICHTAMH OTYETOB I10 JTJA00paTOPHBIM
3aHITUSIM U BBIIOJHEHHS JOMAIIHUX 3aJaHHMH.

AynuTopHas caMOCTOATeNbHash paboTa OOy4alomMXCs MPEANoaraeT IPOXOXKIACHHE
TECTHPOBAHUS [0 KaXIOMY paslely AUCHUIUIMHBL TecThl BKIIOYAIOT TEOPETUYECKHE U
HPaKTUYECKHE 3a/IaHHs, OTBETHl HA KOTOpPbIC TPEOYIOT IIIyOOKOro MOHMMAHHUS W3YYCHHOIO
marepuana. TecTbl MOCTPOCHBI EIMHOOOPa3HO: K KaXKIOMY BOIPOCY MpEIJIaraercs YeThipe
BapUaHTa OTBETOB, CPEIU KOTOPBIX OJWH HIIM HECKOJBKO MPaBMIIbHBIX. OOpaboTKa pe3yabTaToB
OCYIICCTBIISICTCS MyTEM COIOCTABJICHUS MOJYYCHHBIX PE3yJIbTaTOB C ATAIOHHBIMH U TPOTEKACT
0YeHb OBICTPO. MakcHUMalTbHOE KOJIMYECTBO OAIIOB B KaXKaoi Teme Kypca — 10.

BapuaHThl TEMATHYECKHX TECTOBBIX 321aHUI VISl TEKYIEr0 KOHTPOJIA
XumMn4yeckasi TepMOJAUHAMUKA

B Tectax mo Teme «XuMuueckas TepMOJIMHAMHUKAY: TIEPBBIC IIECTh 33JIaHUH OLICHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBATOE U IECATOE 3aJaHusd — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHbIE pEareHThl
0) IPOAYKTHI XMMHUYECKOH peaKkIiu
B) PpEaKUMOHHBIN COCY]l
I') HCXOIHbIE peareHThl U MPOAYKThI PEaKLUU
2. TlepBerit 3aK0H (TIepBOE HAYAI0) TEPMOTUHAMHUKH MAaTEMaTHIECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

6) K=R/Nj r) AU= Q-W

3. B sKk30TepMuUecKoil peaxium:
a) DHTAJIBIHS PEaKIIMOHHOM cucTeMbl oBbImaercs (AH > 0)

0) TermoBoit o ekt peaknuu orpuriatencH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM crucTeMbl yMeHbiaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI ITOBBIIIAETCS

4. CranaapTHble TeIUIOBbIE () ()EKTH IPUHATO 0003HAYATH:

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakne u3 npuBeIeHHBIX peaKLM SABIAIOTCS SHAOTEPMUUECKUMU ?
a) 1/2 N+ 3/2Hy=NH3; , AH = — 46 K]{x/mMonb
6) Hy+4/2 0,=H;0, AH = -242 K]Ix/monb
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]Ix/Monb

r) 1/2H;+ 1/2 1,=HI, AH = 26 K]>/monb



6. Kakas u3 HanmMcaHHBIX HWXKE PEaKIMi OTBEYAeT TEIUIoTe oOpa3oBaHMs okcuia a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) Mo peakuuu :
CUO () + C (rpagur) = CU (¢ + CO (y, morsormiiock 22 k/Ik TEMIOTHI.
DHranbsnus 00pa3oBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenienre BO3MOXKHOE HarpaBlICHUE
CaMONPOM3BOJILHOTO TEYCHHUSI PEAKIMH TPU CTAaHIAPTHBIX YCIOBHUAX U IPH TEMIIEpaType
627°C.

BemtectBo AH®9s (K/Ix/Momn) S°9s  (dx/Monp*K)
NiO () -239,7 38
C (rpagun) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HauYeHUs OSHepruu [MOOCa TpH CTAaHIAPTHBIX YCIOBHSX, IIPH
temriepatype 627°C u TemriepaTypy Hadalia peakiifuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMeHseTcs SHTPONHUS IPU Pa3NOKEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIlIaeTCs T) HE 3HAI0
10. lanHast peakims:
2KCl10O; (TB) —2KCl (TB)+302 o) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarnpaBJIeHUU ') HE 3HAIO

XuMHu4YecKass KHHETHKA

B Tecrax mo teme «XuMUYeckass KHHETHKA»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U TSATOE
3agaHus orieHnBatotcs B 0,5 6asuia; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
OJIWHHAIAaTOe — B 2,5 Oania.

Tecr Ne 1

1. Pazpmen xumuu, H3y9arONUii CKOPOCTH U MEXaHU3MbBI XUMHUYECKUX PEAKIINi, Ha3bIBACTCS

a) XUMUYecKasi TepMOIMHAMUKA

0) TepMOXUMUS

B) XUMHUYECKasi KUHETUKA

2. CkopoCTh XMMHUYECKOM pEaKIiu — 3TO ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) W3MEHEHHE KOJMYEeCTBA BEIISCTBA PEAreHTOB (WJIM MPOAYKTOB) PEAKIIUU B CIUHUILY

BPEMECHH B €IUHUIIE O0BeMa

B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEaKLUU K MOMEHTY OKOHYAHHSI peakluu

3. B Kakux eJMHMIAX BBIPAKACTCS CKOPOCTh XMMUYECKOH peakiuu?

a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB? C



4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHiA?
a) OT MPUPOJIbI PEarupyoLIUX BEIIECTB
0) OT TeMIepaTypbl
B) OT 00beMa peaklIMOHHOIO cocya
5. CocrossHHE XHWMHYECKOTO pPABHOBECHS OOPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapaKTepu3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOTYKTOB PEAKIHH
0) SHeprueil akTUBH3aUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaercst BeIpaxeHHe JIJIsl CKOPOCTU PeaKIuu
4 NO w1 6 Hzo 4 NHg(r) +5 Oz(r)
a) V =Kk[NOJ*[H.0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
Kak 3anumercs BBIpa)KeHI/Ie JUIsl KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Ky = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha AuarpaMMe ToKa3bIBaeT 3HaUYeHUE TerioBoro 3ddexra peaknun?

al K
B) 3
1 | ;

v

XOJl peakuu

9. UYro MOXHO cKa3aTh O peakiiu, H300paXeHHOM Ha TuarpaMMe K Borpocy 87
a) PK30TepPMUYECKast PEaKITUs
0) sHIIOTEpMUYECKast PeaKIHs
B) PEAKIIHsI OMMCHIBACT COCTOSTHAE PaBHOBECHS
10. PaBuoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMeIIaeTcs BIEBO.
a) IPpU MOHMKEHUHU TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPaTyphl

B) IIPH MOBBIIICHUH JIaBICHUS
11. JInsa peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIA TemIiepaType KOHCTaHTa PaBHOBECHS
pasHa 0,8. PaBHOBecHast KOHIIEHTpalus BoopoJa paBHa 1,2 MoJb/i1. BeruucauTe UCX0IHYIO
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacTBopbI



B tecrax mo teme «PacTBOophI»: mepBoe 3a7aHue OolleHuBaeTcs B 1 Oamr; BTOpoe, TpeThe,
YETBEPTOE, IIATOC U IIeCTOe 3a7anus - B 1,5 0auia; ceapbMoe, BOCBMOE, JIEBITOE U JISCATOE — B
0,5 6amna.

Tect Nel

1. s ypaBuenus peakiuu Cu SO, + KOH —... cokpaiieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BU/C

1) 2K*+ S04 = K,SO,

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H = Cu(OH).,4
2. Macca (B 1) xinopuaa Hatpus B 300 mur 0,2 M pacTBOpa paBHa

1)0,8 2) 351 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
11 2)2 3) 11 4) 13

4. Ins nopasnenus runpoiunsa xiaopuga xpoma (I1I) cnemyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) 100aBHTH LIETOYb

3) paszbaBuThH pacTBOP BOAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpe, NMPUTOTOBJICHHBIM M3 THIPOCYJIb(ara KaIbLUsS U BOJIBI, CyMMa
K03 (UIIMEHTOB B YpaBHEHUH HEOOPAaTUMOM JAMCCOIMAIIMYA PACTBOPEHHOIO BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PactBopumocTh okcanaTta cepebpa paBHa 3,27-107 r/ 100r H,O. Omnpenennure Npon3BeIcHUE
pactBopumocti Ag2C204

1) 5.107" 2)1,16:10°*  3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLLIEHUE

1) macchl BelecTBa K Macce BOJIbI

2) KOJMYEeCTBa BEIIECTBA K 00beMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJMYECTBa BEIIECTBA K 00bEMY pacTBopa
8. K cnmabbiM 31€KTpOIUTaM OTHOCHUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU Kaus

3) xJIOpU KabIHsI

4) wmapraHioBasi KHCJIOTa
9. I3BecTHO, YTO BOAHBIE PACTBOPHI MHOTMX COJIEH MOTYT UMETH IIETOUYHYIO WJIN KUCIIYIO CPENY.
[IpuanHOM 3TOTO ABIAETCA ...

1) snexrponus conei

2) JUCIPOIOPIIHOHUPOBAHKE CONEH

3) rHapaTHpOBaHHE COJCH

4) rUaApOIHM3 coyiei
10.3nauenue PH uucroit Bozsl nipu 25°C cocrasiser

11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuid yausepcuret um. I'.M.Hocosa

JducnepcHbie cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI: TIEPBOE, BTOPOE, TPETHE U YETBEPTOE 3aTaHUS
OLIEHUBAIOTCA B 1 0aut; maToe U ImecToe 3aaanud - B 3 Oajia.



Tect Nel

1.  VYkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) w™eHbiie 1 HM
2)  Gombire 100 HM
3) orl um o 100 M

2. Kakuwe wmoOHBI cnocoOHBI BBI3BATh KOAryJSIIIMIO KOJUIOHMJIA, YACTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moisSApHBIC MOJIEKYIT

3. Jlnga Kakoro 3JeKTPOJIUTAa MOPOT KOATryJSIUU KOJUIOMJA C TOJOXHTEIbHO 3apsKEHHOU
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIIINM?
1)  xjopux kanus
2) cynbbar Kaaus
3)  oprodocdar Kamus

4.  Muuenia 3051 HMEET CTPOEHHE: {[Fe(OH)3]m n Fe&** -(3n—x) CI'} x CI”

KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?
1)  xmopun xene3sa (111)
2) BoOda
3)  TUAPOKCHUI Kaus

5. Tlpu B3aumopeiictBum 20 mi 0,001 H wutpara ceurma (1) ¢ 10 M 0,02H cynesdara kanus
oOpa3zyercs 30ib cynbdara cBunma (ll). K xakoMy smekTpoay MOJDKHBI MepeMeniaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1)  HaxoAATCSA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe xonOpl Hammro mo 50 M 3018 THAPOKCHIA kenme3a. i TOoro 4toObl BHI3BATh
KOaryJisIuio 30751 MoTpebdoBanoch A00aBUTh: B mepByto — 5,3 mn 1H pactBopa xiopuna
kamust; B apyryio — 18,7 mun 0,001H pactBopa docdara Hatpus. Bwrumciourte mopor
KOAryJISIIIUH KaXKI0TO SJIEKTPOIUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE nmpoueccnsl

B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTENBHBIE IMPOLIECCHD): INEPBOE, BTOPOE,
TpeThbe, YETBEPTOE U MSITOE 33JaHus oreHuBaroTcs B 0,5 6amna; mecroe — B 1 6ai; cenpMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OxucauTenp — 3T0 aTOM, MOJIEKYJIA UM UOH, KOTOPBIH ...
1) yBenMYMBACT CBOIO CTEIICHb OKHUCIICHHSI
2) TPUHHUMAET DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. IIpouecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTJa ...
1) HeHTpalbHBIC ATOMBI IIPEBPAIAIOTCS B MOJOKHUTEIbHO-3aPSKEHHBIC HOHBI
2) TIOJIOKUTEIBbHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpHLATENbHBII 3apsi MOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunonnpoBaHus NPUHAAIEKHT ...
1) S+ 2HNO3 =H,SO, + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS



4. K BoCcCTaHOBUTEISIM OTHOCSTCS ...
1)  Mertayuibl, BOIOPO, YIIEPOT
2)  aKTHUBHBIC HEMETAJLIbI
3)  ayeMEHTHI, HaXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CreneHr OKHUCIICHUS KUCIOPO/Ia @) B BOJIE U 0) B MEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCII0# cpesie, BOCCTaHABINBAETCS 110 ...
1)  karmona Mn?*
2)  manramar-nona MnO,>
3)  okcmma mapranma (1) MnO
7. B peakiun, npotekarorieit mo cxeme CraSz + KNO; 2 K,CrO4 + KaSO4 + NO okucienuto
MIOJIBEPTAFOTCS CIICAYIOUINE HIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B PEaKIIMU, TIPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. CymmMma ko3 dunuento B peakipn KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

BJIeKTPOXI/IMI/I'—leCKI/Ie CHCTEMBbI
B Tecrax mo Teme ((3JIGKTpOXI/IMI/Iq€CKI/IC CUCTCMbI». IIEPBOC, BTOPOC U IIATOC 3adaHUA
OLICHUBAIOTCA B 1 6ann; TPCTHC U YCTBCPTOC 3a/laHHA— B 1,5 6anna; meCToC U CEABMOC — B 2 Oaia.

Tect Nel
1. DnexTpoaHBIN TOTEHIIMA ONIPEAEIISIOT M0 YPABHEHHIO ...
1. Hepucra
2. MenneneeBa-Knaneiipona
3. BoabmMana
4. Appenuyca
5. Paccuwmraiire DJIC rampBanndeckoro snementa Mg|MgSO,||CuSO,4|Cu npu cTaHaapTHBIX
YCIIOBHSAX
-2,03
-2,71
2,71
0,81
6. Kakue nmpoaykTel 00pa3yroTcs Ha KaToJie IPU JIEKTPOIIM3e pacTBOpa HUTpaTa cepedpa?
1) Bomop
on
2) cepeb
po
3) asoTH
ast
KHCIIO
Ta
4) Kucmo
poa
7. Yxaxwure cymMmy K03()(OUIIMECHTOB B ypaBHEHHH AJIEKTPOIH3a pactBopa Hutpata meau (I1)
1) 12
2) 11
3) 10

4) 8



8. Kakas u3 TpUBEACHHBIX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PpEAKIUi MpPOTEKaeT
CaMOIIPOU3BOJIBHO B IPSMOM HAIIpaBICHUU?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+Na—...
4) HCI+Cu—...
9. BrplunciuTe Maccy HUHKA, MOJYYEHHOTO NP DJCKTPONU3e Cynb(dara IMHKA, KOTOPBIHA

npoBoauiIM B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10
-4

2) 0,05
3) 0,013
4) 6,710

10. IlpuBeauTe CXEeMBI AJIEKTPOJHBIX IPOLECCOB M MOJEKYJISPHOE YpaBHEHHE PEaKIHH,
HPOTEKAIOIIEH MPU 3JIEKTPOXUMHUECCKOM KOPPO3UH rajabBanonapbl Zn|Mg B CepHOKHCIIOM
cpexne. B orBere ykaxkure cymmy K03(h(pULIMEHTOB B MOJIEKYIIIPHOM YpaBHEHHUH.

BHeaymTopHasi caMOCTOATeIbHASA paboTa 0OYJAIOMIMXCSA OCYILECTBIISETCS B BHIE
M3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3jieny ¢ MpopaboTKoi MaTepuaa; opopmIIeHUs
OTYETOB I10 JIA0OPATOPHBIM Pa0OTaM U BBIMOJIHEHMSI TOMAIIHUX 3a/laHuH.

BapuaHThl TeMaTHYeCKHX AOMAIIHUX 3aJaHMIi JUIsl BHEAYTUTOPHOU caMOCTOSITEILHOM
PadoTBhI CTYICHTOB 0 TeMaM

JlomamHee 3aganpue No 1
no reMme «XUMHYeCKasi TEPMOIMHAMUKA)»

B nmomambeM 3amanuu 1o TeMe «XWMHYECKas TEpMOJWHAMHUKA»: TiepBas 3ajada
orieHuBaeTcs B 2,5 6amna; Bropast — B 1,5 6anna; Tpetbs — B 1 6am.

3anaya Nel

Hus peakiyu CHy () + COz () = 2 CO () + 2 Hy () onpeniennTe BO3MOXKHOE HaIpaBICHUE
CaMONPOU3BOJILHOTO TE€YEHUS! PEAKIMHU MPU CTAaHJAPTHBIX YCIOBHUSX W MpU Temmeparype T =
927 °C, ecim TemioBoi s dexT peakiuu 10 3aJaHHON TEMITEpaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIA TIOTJIONIAETCS] DHEPTHsl B XOJIe PeaKIuu; 0) MPUYNHY HAlJICHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTrypy Hadajaa peakiuu.

3anaya Ne2

Beruncaure temnosoi  addekr peakumu: CaCy ) + 2 HoOq) = Ca(OH)2 o + CoHa (o,
MOJIB3YACh CTAaHIAPTHBIMH TETNIOTAMH 00Pa30BaHMs Pearupyroux BemecTB. CKOIBKO TETUIOTHI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH oO0pazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM pacCunTalTe TerIoBol 3 (HeKT peakuu:
Hypy + COz )= CO () + H2 O(ry. TepmoxuMuveckue ypaBHEHUS:

a) Hp @ T 15 0O, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO ) + 02 )~ 2 C02 () AH = '566,2 KH)K

JloMalHee 3aaanue No 2
o TeMe «XUMHYeCKasd KHHEeTHKAa»




B nomamnem 3amanuu 1mo TeMe «XHUMHUYECKas KMHETHUKA»: TepBas 3ajada OIEHUBACTCS B
1,5 6anna; Bropas — B 0,5 6auia; TpeThs, YeTBEpTas U msaTas — B 1 Gau.

3agaya Nel

Peaxnusa nporekaer 1o ypasaenuto: O; () +2 CO ) =2 CO» (). HayanpHble KOHIIEHTpaLUK
pearupyromux Bemects paBHbI: [O2] = 1,2 monb/11, [CO]= 0,8 Mosb/11. Bo CKOJIBKO pa3 U3MEHUTCS
CKOPOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSITCS CKOPOCTH
PUMOM M 00paTHOM peakiuy, ecIl YBEIHUUTh AaBJIEHUE B CCTEME B JiBa paza?

3agaua No2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYMAET B peakuuio 3a 20MUH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO >K€ KOJIMYECTBO BEIECTBA BCTYIUT B PEAKIHUIO MPHU
temnepatype 200 °C, ecnu TeMITepaTypHbIH KO3 UIIMEHT CKOPOCTH peaknuu paBeH 2. Bo
CKOJIbKO pPa3 U3MEHUTCS IIPU 3TOM CKOPOCTb PEaKIINU?

3anaua Ne3

Haiinure HavanpHble KOHIIGHTPALIMU MCXOJHBIX BEIIECTB M KOHCTAHTY pPaBHOBECHUS
peaxkuu:
Fe (n + H20 ) = FeO () + H (1), ecitn paBHOBECHBIE KOHLIEHTPALUU PEarupyronux BELIECTB
paBubl: [H,O]=0,3momb/1, [H2] = 0,4 Mob/i.

3amaua Ned

Hus peaknuonnoi cucremsl: CO ) + HyO () = CO2 y + Hy () HadanbHbIE KOHLIEHTpALUU
pasuel: [H20] = 0,5 mons/i, [CO] = 0,6 Monb/i1. OnpenenuTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT paBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azaga NoS

BripaszuTte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PAaBHOBECHS CICAYIOLIUX PEaKIUil:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KH)K;
COz(r) +C (= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) = C02 (r) + Hz(r), AH = -41,1 KI[)K

YKakuTe HampaBlIeHHE CMEUICHHS XHMHUYECKOTO PaBHOBECHUS ITHX pEakIuil: a) mpu
MOHWKEHUU TEMIIEPaTyphl, €CIU JIaBIICHUE MOCTOSHHO;, 0) TPH TOBBIIMICHUH ABJICHUS, €CIIU
TeMIlepaTypa MOCTOSIHHA.

Jdomamnee 3axanmne Ne 3
o reme «PacrBopbsn»

B nomamnem 3amanum mo teme «PacTBophl»: mepBasi, BTOpasi, TPEThsi M TsATas 3a1adu
orieHuBaercs B 1 Oamn; yerBepras u mectast — B 0,5 6amna.

3amaua Nel

B kakom obGbeme Bombl ciemyer pactBopuTh 1351 SnCly mams momydenuss 3M pacTBopa
xynopuna onosa (1) ¢ mmotaocteio p = 1,405 r/mn?

PaccuunraiiTe: a) MaccoByro J0JI0 BEIIECTBA B PacTBOpe; 0) MOJSPHYIO KOHIICHTPAIIHIO
HKBHUBAJICHTA; B) MOJSUIILHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BELIECTBA B PacTBOPE.

3agauga Ne2

3aKOHUNTE MOJIEKYJSPHbIE M HAMWIIUTE COKpAIICHHBbIE HOHHBIC YpPAaBHEHUS peaKiuit
B3aUMOJICHCTBUS CIICAYIOMINUX BEIECTB:

HBr + NaOH —

AgNO;; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 10 1Ba MOJIEKYJISIPHBIX YPaBHEHHUS PEAKIUI K CJIEIYIOIIUM HOHHBIM:



Ba®" + CrO42' — BaCrQy;
NH," + OH — NH,OH;
ZnS + 2H" — Zn*" +H,S

3azaya Ne4
Brruucnure pH 0,05M pactBopa cepHOM KUCTOTHI.

3azmaga NeS

Kakue w3 crnepyromux coseir moasepratorcss ruaponnsy: NapSiOz. Cu(NOj),. KBr?
CocraBbTe MOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHS THIPOJIU3a COOTBETCTBYIOIMX cojied. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX COJICH?

3azaya Neb

Haiinure npoussenenune pacrsopumoctu PbCly, eciu B 200 M Boabl pactBopsieres 2,17 T
ATOTO COEUHEHUS.

JlomalnHee 3aganue Ne 4
1o TeMe «OKMCJIUTETbHO-BOCCTAHOBHUTEILHbIE MPOLECCHD)

B nomamnem 3amanuu 1mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC TIPOLIECCHIY: TTepBast
3aj1aua orieHuBaercs B 1,5 Oata; BTopas — B 2,5 6aiua; TpeThsi — B 1 Ga.

3amaua Nel
[Mon6epure xK03hHUIMEHTHI B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUH.

VYkaxure THI KaKJI0M PEakinu.

PaccuuTaiite 31€KTPOIBUKYIIYIO CHIIY U ONPEACIUTE HAIPABICHHE CaMOIPOU3BOJIBHOTO
NPOTEKaHWs TMEPBOM  peakiM¥ TMPH  CTAHJAPTHBIX  YCIOBHUSX, HCIONB3YS  3HAYCHUS
OKHMCIIMTENHHO-BOCCTAHOBUTENBHBIX ITOTEHIMAIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NHz; + H,0O

KBrO — 0O, + KBr

3amaua Ne2

CocraBbTe YpaBHEHHUS OKHUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIINi:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,0O; + C —

Mg + HNOg3 (pass) —

3agaua Ne3

Jlaubl nBe okucauTeabHO-BoccTaHoBHUTEIbHBIC Mapbl: KNO;, KNOs; u Pb(NOs3),, PbO..
[Tonp3ysch  Tabnuiedl  CTAHIAPTHBIX  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  MMOTEHIHAJIOB,
COCTaBbTE YpaBHEHHUE BO3MOXHOM peakiuu B ykazanHou cpene (HNOj3). Paccunraiite 3HaueHue
ANEKTPOJBIKYIIEH CHIIBI PEAKIUH.

JlomalHee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B pomamnem 3amaHum mo Teme «DJEKTPOXMMHUYECKHME CHUCTEMBI»: IepBas 3ajaaya
orieHuBaercs B 1 6ait; Bropas — B 1,5 6ama; Tpetbs — B 2,5 6aa.

3amaua Nel
CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS AJIEKTPOAHBIX IPOLECCOB U MOJIEKYIISIPHOE

ypaBHEHHE TOKOOOPA3YIONIeH peaklny, MPOTEKaroIIeH pu padoTe rabBaHMYECKOTO AJIEMEHTA



Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) rampbBaHMYECKOro 3JEMEHTa MpU
CTaH/IapPTHBIX YCIOBHUSX.

[TpuHSB MOTEHIMAN aHOJA PABHBIM CTaHJIaPTHOMY 3HAYCHUIO, PACCUUTANTE KOHIICHTPAIIIO
KaTHOHOB MeTallyla B KaTOJHOM pactBope, mpu kotopodt DJIC ranpBaHUYECKOro 3JIEMEHTa
ymenbiuuTes Ha 0,02B.

3agaua No2

[IpuBeauTe CXEMBbI JJIEKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIC YpPaBHCHHS PEaKIHi,
IPOTEKAIOIIUX P IEKTPOXUMHYECKON Koppo3uu rajpBanonapsl  Co/Ni: a) B kucioii cpee; 0)
BO BJIQ)KHOM BO3/yXE.

Onpenenure yObUTh Macchl aHOJIA IPU KOPPO3UH B KUCIIOH cpene 3a 20 MUH, €ClIi CKOPOCTh
Koppo3uu coctaBuia 0,01 r/4.

3agaua Ne3

CocTaBbTe AICKTPOHHO-UOHHBIC YPABHEHHSI SJICKTPOIHBIX MPOILIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH MPU 3IEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

BrerancnuTe GpakTHdeckoe KOJMYIECTBO METAJUIA, IMOJIYICHHOTO Ha KaTOJIe TIPH SJICKTPOIH3E
Co(NO3),, eciut 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.

YKaKUTE BO3MOXHBIC MPHYMHBI YMEHBIICHUS BBIXOJa METalla 10 CPaBHEHUIO C
pacYeTHBIM.

KouTpoJbHbIe BOPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYECKasi TEPMOANHAMH KA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: [TOHITHE CUCTEMBI, BUABI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U PyHKIIUHA COCTOSTHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TeroTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

OHTaNBNMs Kak QYHKIUS COCTOSTHUS CUCTEMBbI. DHTANbIIN 00pa30BaHMs BELIECTBA.
TennoBoit 3¢dexT xummuueckoi peakuuu. PakTOpbl, BIUSIOLIME HA TEIUIOBOM 3ddexT
XUMHYECKON PEaKIINH.

7. Tepmoxumus. 3akoH I'ecca.

8. CrenctBus u3 3akoHa ['ecca.

9.  DHTpomus Kak QYHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEpPMOAMHAMUKH.

11. Tperwnii 3aK0H TEPMOIUHAMUKH.

12. DOueprus I'm66ca.

13. HamnpasieHne caMOpPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ok wdE

KOHTpOJIle)Ie BOIIPOCHI 110 TEME «XuMHYecKas KHHETHKA»

Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOHW PeaKkIuu U METO/IbI €€ PETyJIMPOBAHHUS.
BnusiHre KOHIIEHTpAlMK HAa CKOPOCTh XUMHUECKON PEeakliu (3aKOH JAEHCTBYIOIIMX Macc).
Brustaue Temmneparypsl Ha CKOpOCTh XUMHuUeckoi peakiun. [Ipasmio Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.

DHeprusi akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKca. DHEpreTndyecKas AMarpaMma.

Kpupas Maxkcemna — bonbiimana. DHepreTuueckuii 6apsep.

Karanutuueckue cuctemsl.

Bnusinue karanuszaTropa Ha CKOPOCTh XUMHUUYECKON PEaKIIuu.

I'OMOreHHBINM U reTepOreHHbIN KaTaluus.

KonebaTenpabie peakiuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLIUH.

©CoNoR~WNE
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KoncTanTa XuMHU4ueCcKOro paBHOBECHS.

Cwmemenue xumudeckoro pasHoBecus. [Ipunuun Jle—Illarense.
Brusinue koHIIEHTpALMK, TaBICHUS U TEMIIEpaTyphI.

®da30BbIe PABHOBECHS.

®da3oBbIe AUArpaMMBbI 1JIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «PaCTBopLI»

ITonsTre pactBopa. PacTtBopuMocCTs BeniecTBa. PactBopuMocCTs rasa.

PactBopbl. CriocoObl BbIpaKeHUSI KOHIIEHTpPAIIMM PacTBOPOB (MaccoBas [10Ji, MOJIApHas
KOHIIGHTpALKs, MOJISIPHAS] KOHIIEHTPALIUS SKBUBAJICHTA, MOJIbHAS JAOJIs, TUTD).
KosnmuraruBHbie cBoMcTBa pacTBOPOB. M eanbHblid pacTBOP.

3akonbl Payns: | (Tonomerpuueckuit) u |l (30yumockonuaeckuii 1 KPUOCKOITUICSCKUIN).
OcmMmoc. Ocmotnueckoe gapieHue. Cxema 0cCMOMETpA.

KucnoTHO-OCHOBHBIE B3aUMOJIEHCTBUS BEIECTB.

WNonHasg teopuss KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE NMOHSATUS U IOJOKECHHUS
Teopuu AppeHuyca.

Jlucconmanusi KUCjaoT, OCHOBAHUM U COJIEW C TOYKHM 3pEHUS MOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanyu. CUIbHBIC U CIIa0bIe AIEKTPOIIUTHI.

Jucconmanus cnadbix 37eKTpoiauToB. KoHCTaHTa Aucconayi.

3akoH pazoasneHus OcTBaabaa.

Peakuuu voHHOro oOMeHa MeXay JIEKTpoJUTaMu (Ha MpUMepe peakuui o0pa3oBaHUs
CJ1a00T0 3JEKTPOJINTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonHnoe npousseaeHue Boabl. BonopoIHbIN U THAPOKCUIIBHBIN MOKa3aTeH.

I'maponus coneli. Tunel ruapoOIN3a CONEH.

KonnuecTBeHHbBIE XapaKTEpUCTUKU MPOLIECcca THAPOIH3A.

@daxTOophl, BAUSIOLINE HAa TPOLECC THIPOIHN3A.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «I[I/ICl'lepCHI)Ie CHUCTEMbI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanmum aAucnepcHbIX CUCTEM.
Konnounnnsie pactBopsl. JInodunbHbie 1 110POOHBIE KOUIOUABI.
CriocoObI osTyueH st KOJJIOUHBIX PACTBOPOB.

CtpoeHne KOJUIOUIHBIX YacTHII.

IIpaBuno dasuca — [leckosa.

Y CTONYMBOCTH KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymnsus nuodunbHbIX U THO()OOHBIX KOJUIOHIOB.
CeauMeHTaIUS KOJIJIOUIOB.

Koarymsius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytomas crmocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PACTBOPOB.
DIIEeKTpUYECKHE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

KonTpoabHbie Bonpockl Mo TeMe «OKUCIUTETLHO-BOCCTAHOBUTEIbHbIE
MpoIecCch

OCHOBHBIE TIOHSTHS TEOPUU OKHUCITUTEITHHO-BOCCTAHOBUTEILHBIX PEAKIIHiA.
OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITe.HBHBIe CBOﬁCTBa BCIICCTB.
Baxuelinime oKUCIUTEIN U BOCCTAHOBUTEIH.
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Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TIPUMEPHI).
OKuCINTENbHO-BOCCTAHOBUTEIIbHBIA OTEHIIMAI.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIX PEAKLIU.
HanpaBneHHe OKHUCINUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ.

KOHTpOJILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1me CHCTEMBID»

DnexkTpoxumMuueckue cucteMsl. Kiaccupukaius 3JeKTpOXUMHUECKUX MTPOIIECCOB.
DIEeKTPOXUMHUYECKHE ITPOLIECCH], MPOTEKAOIINE Ha TPAaHULIE PA3EIA «METAI — PACTBOP».
lNanbBanmyeckuii snemeHT Janusis — Skoou.

DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

W3mepenue 37€KTpOJHBIX NOTEHUUANOB. Pl CTaHAApTHBIX 3JIEKTPOJHBIX NOTEHLHUAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B Psly HAIPSDKCHUI.

VYpasuenue HepHcra.

DIEeKTpoIN3 PacIuiaBoB U pacTBOPOB. KaTo/iHbIE M aHOIHBIE TIPOLIECCHI.

O6benunenHbid 3akoH @apazes. Boixos no Toky.

Kopposus metannos. Knaccudukaiys KOppo3nNOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DIEeKTpOXUMHUYECKasi KOppo3us. AHOJITHOE OKHCIIEHHE METaJlJIa U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCIIOMH cpenie U aTMOC(hEpHON KOPPO3UH.

CkopocTh KOppO3uH.

3amura MEeTauioB OT KOPPO3HH.

3aluTHBIE TOKPHITHS.

DNEeKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METALIOB.

XHUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKHI DIIEMEHT.

XUMUYECKHE UCTOYHUKH TOKA. AKKYMYJISTOPBL.

XUMUYEeCKHEe UCTOUHUKH TOKA. TOIIMBHbBIE 3JIEMEHTHI.



Ipunoxenne 2

7. OneHoYHbBbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAMHU
HpOMe)KyTO‘IHaSI arrecragusa UMECT ILCJIbIO OHpGI[eJII/ITB CTCIICHb OOCTHUKCHUA SaHJIaHI/IPOBaHHBIX pe3y.]IBTaTOB 06yquH51 II0 JUCHOUIIJIMHE 3a
OTIpe/ICIICHHBIN MTepUO 00yUCHHUS.

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA l'IpOMe)KyTO‘IHOi/i aTrrecramum.

Kon
AHIUKATOpa

Nupukarop qocTrKeHus
KOMIIETEHIINU

OneHouyHbIE CpPEACTBA

OIIK-1 Cnoco0en pemars 3a1a4u NPodecCHOHAIBHON JeATeJbLHOCTH, NMPUMEHSsT MeTOAbl MOJAEJIUPOBAHUS, MATEeMATHYECKOr0 aHAJIN3A,
ecTeCTBEHHOHAY4YHbIe U 00LeHHKeHEePHbIe 3HAHUS

OIIK-1.1

Hcnons3yeT €CcTeCTBEHHOHAYYHbBIE
3aKOHB! ¥ MPUHLMUIIBI [IPU PEILICHUN
MPAKTUYCCKUX 3aa4q

HpI/IMeHHCT MCETOJBbI
MOACIINPOBAHUA u
MATEMAaTHYICCKOI'O aHalIn3a JJIA

peICHUA 3ada4 TCOPECTUUCCKOTO U
MMPUKJIAAHOT'O XapaKTepa

Ilepeuens 6onpocoe K IK3ameny:

OCHOBBI XMMHYECKOM TEPMOJMHAMUKH: CUCTEMA, TEPMOJAMHAMUYECKUE I1apaMETPhI
CUCTEMBI, (PYHKIIMM COCTOSIHUSA CUCTEMBI. I1epBbIil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH I'ecca u cieAcTBUS U3 HETO.

OHnTponus. YpaBHeHue bonpiiMana. Bropoii u TpeTuit 3aK0HbI TEPMOAVMHAMHUKH.

Ouneprus ['m66ca. HampaBneHns XMMHYECKHUX IPOIIECCOB.

Xnumuueckas kuHeTHka. CKopocTh XUMHUYECKOW peakiuu. CpenHsas 1 UCTUHHAsT CKOPOCTH
peaxkunu. Kunernyeckas kpusasi.

CKOpoOCTbh peakMy U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpaBuno Baut-I'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTalTUTUYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTops! 1 kaTanuTUueCcKre CUCTEMBI. [ eTepOoreHHbI KaTaius.

. XUMUYecKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

. Cmemienne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

. PactBopbl. CiocoObl BeIpaskeHUsl KOHIEHTPAILUU PACTBOPOB.

. PactBOpHI 371€KTposinTOB. CTENEHb U KOHCTAHTA 3IEKTPOJUTUUYECKON AUCCOLMALINH. 3aKOH

paz6aBnenust OcTBaIbaA.

. Jlucconmanys KUcioT, OCHOBaHUMU, colieil. AM(OTEpHBIE STEKTPOIUTHIL.
. PactBopumocTts. [lponsBenaeHune pacTBOpUMOCTH. Y CIIOBUE 00pa3oBaHUSI M PACTBOPEHUS
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UHAMKATOpa KOMIIETEHIINH
OCaJIKOB.
18. Jlucconmanust Boabl. MloHHOE ipou3Benenre Bosl. pH.
19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.
20. Jlucnepcupie cuctembl. Knaccudukanus. JinodpunsHbie ¥ TM0HOOHBIE KOJITOUIBIL.
21. CtpoeHue KOJUTOUHBIX YaCTHII.
22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.
23. OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIC CBOWCTBa BEIIIECTB. Knaccudukanums
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKoHbI Dapajest. DIEKTPOTHBIA TOTCHIIHAI.
25. N'anpBaHnYeckmit 3emMeHT Januais Sdxkoou.
26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpuMeHeHue a1eKTpoms3a.
27. DnexTponu3. AHOIHBIN U KaTOAHBIN MPOIIECCH MPU ANIEKTPou3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Bugsl koppozuu. CiocoOsl 3aIUTEl METAJUIOB OT KOPPO3UH.
OIIK-1.2 Pemaer CTaHJapTHBIE Ilpumepnvle npakmuueckue 3a0anua 0N IK3amena:
npodeccuoHaJdbHBIE — 33/aud ¢
IIpUMEHEHUEM O6HIGI/IH)KGHGPHBIX 1. Hammcars OJICKTPOHHBIC YpPaBHCHHA OJJICKTPOAHBLIX HPOLECCOB, YpPaBHCHHC CYMMapHOﬁ
3HaHUH TOKOOOpa3yromiei peakiuu, BeIMUCIuTh J/IC raapBaHUYECKOro 3JIEMEHTA, €ClIM KOHUEHTpaluu
MOHOB METAJJIOB PABHBI: [AI**1=0,001 mounb/11, [C0**]=0,1 Mous/mL.
2. HanucaTb MOHHBIE M MOJIEKYJISIpHBIE YpaBHEHUS peakuuii ruaponusa coneil: KzsPOs; NaSOy;
OIIK-1.3 [Tpumensiet MeTozsl | ZnCl,.
MOJEIUPOBAHUS 51 3. 3aKOHYUTH YpaBHEHUs peaklUii, HalKMCcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:
MaTeMaTHYecKoro  aHajmu3a  JJis

pemicHud 3a4a4 TCOPETUYCCKOro Hu
MPUKIIAIHOTO XapaKTepa

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

4. B 2 1 pactBopa ruapokcuaa kaneius conepxkurcs 478,8 v Ca(OH),. IlnoTHOCTH pacTtBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)); Cym; Cox; Cny N(Ca(OH),) u N (H20); T.

5. CocraBbTe YpaBHEHHS OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.
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6. HamucaTh SJIEKTPOHHBIC YPaBHEHHUS SJICKTPOIHBIX IPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromiei peakiuu, BerauciuTh J/IC raipBaHUYECKOro 3JIEMEHTa, €CIIM KOHIEHTPAIUU
2+ 3+
HOHOB MeTayu1oB paBHbL: [MNn“"]=0,01 moub/i, [AuU™ ]=0,1 Mob/m1.

7. 3aKOHYUTh yPAaBHEHUS PEaKIIUii, HANKMCAB MX B MOJEKYJIAPHONW M MOHHOM (hopMax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

8. Hanmcatpb ypaBHEHUS peakiuii TuApon3a B MOJIeKysipHoM 1 noHHOM BHJe: Aly(SO4)s, KCI,
Na,SOs.

9. Hamucath 3JCKTPOHHBIC YpPAaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOU
TOKOOOpa3yromel peakiuu, BeMUCIUTh DJ[C raJlbBAHHYECKOTO JJIEMEHTa, €CIIM KOHIICHTPAIUN
2+ +
HMOHOB MeTaJioB paBHEL: [ZN° [=0,01 moms/n, [Cu”]=1,0 Moms/m.

10. Cynbdar amomunust Maccoit 36,4 r pactBopwin B 100 r Bojsl. I110THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 35IeKTpOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yromniei peakiunu, BeMUCIuTh J/IC raqpBaHUYECKOTo JIEMEHTa, €CIIM KOHICHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 moms/m, [Ag*]=1,0 Moms/m.

12. 3aKkOHYMThH ypaBHEHUS peaKkluii, HalKCaB UX B MOJIEKYISIPHOM U HOHHOM BH/JIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Ompenennre TEPMOAMHAMUYECKYIO BO3MOKHOCTB NpoTeKanus peakiun CaO ) + 2 Cy) =
= CaC; () + CO), AH; = 460 x>k 1py CTaHJAPTHBIX yCIOBUAX. PaccunraiiTe TeMneparypy Hayalia
peakuu, ecmu  S(Ca0)=38 Jhx/monb-K; S(C)=6 Jx/monb K; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKLIUI:

KMnO4 + NaNO, + H,SO,4 —, Cr2(804)3 + Br, + NaOH —.
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15. Onpenenure TEpPMOAMHAMUYECKYIO BO3MOXKHOCTD mpoTekanus peakuun 2 Cly i + 2 HoOyy
=4 HCl) + O, (n, AH, = 115,6 x/[x mpu cTaHgapTHHIX yclOBUAX. Paccumraiite Temmeparypy
Havanma peakiun, ecaum  S(Cl)=223  Jhx/monws'K; S(H20)=189 [Ix/mons-K; S(HCI)=
187 Ixx/moinb-K; S(02)=205 JIx/mois-K.

16. HantucaTth ypaBHEHHS peakIiii THApoIIn3a B MojIeKyssipHoM 1 noHHOM Brje: CrCls, NaNOs,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHas peakuus nporekaer no ypaBHeHuto Hs oy + I n = 2 Hl). HavanpHas
KOHIIeHTpanus Bogopoaa 2,1 mons/n, nona 1,5 moinw/n. Bo ckonbko pa3 MU3MEHHTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopunu 160 r xmopuma xenesa (I11). [TnoTHOCT OTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Ompenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTb IMpoTeKaHUus peakuuu CS; ) +3 Oyp=
=CO; () + 2 SO, (1, AH; = -1075 kI mpu cTaHIAPTHBIX ycloBUsX. Paccuutaiite Temneparypy
Havanma peakiuu, ecau  S(CSp)=151 JIx/monb'K; S(02)=205 Jbx/mons K; S(COy)= 213
Jlx/mons-K; S(SO2)=248 Jlx/moib K.

21. Peakuus uzer no ypasHeHHto: 2 Hy oy + Sy ) = 2 HyS(. Hauanbnast xoHueHTpanus
BOJI0pOJa 2 MOJIb/1, cephl 1,5 Monb/n. Onpenennure Bo CKOJIbKO pa3 U3MEHUTCS CKOPOCTh PEAKIINU K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompeznenute TEPMOANHAMUUECKYIO BO3MOKHOCTD POTEKAaHH peakuun 2 ZNS (o) + 3 Oy =
=22n0 () + 2 SO, (1, AH; = -890 /I npu craHAapTHBIX ycloBusX. Paccuuraiite Temneparypy
Havaa peakiun, eciau S(ZnS)=58 Jlx/moms K; S(02)=205 JIx/mons-K; S(ZnO)= 44 Jx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HauanbHble KOHLIEHTPAIUU UCXOAHBIX BemecTB B peakuuu: 2 SO, ) + Oz ) = 2 SO3 () Ob1IH
pasusbI 1,8 Moib/1 SO; 1 2,4 Momb/n O2. Bo cKOIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIIMU K MOMEHTY,
korja npopearupyet 0,8 mosb/1m SO,?

24. B pactBope optodocdopHoii kuciorsl macco 1200 r m motHocteio 1,153 1/mMn
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cy; Cox; Cmy N(H3PO4) m N (H,0); T.
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Ilpumepnuvle npakmuueckue 3a0anus 01 IK3AMEHA:

1. Mns peakumn CHy ( + CO; () =2 CO () + 2 H; (1) onpeniennuTe BO3MOXKHOE HaIpaBICHUE
CaMOIPOM3BOJILHOTO TEUCHHS PEaKIMHM IMPH CTAHIAPTHBIX YCIOBHSIX W MpU  Temmeparype T
=927°C, eciu TemwIoBOi a¢ ekt peakiuu A0 3aJaHHOW TeMIEPaTyphl HE U3MEHHUTCS. Y KaXKUTE: a)
BBIJICJISICTCS. WJIM TIOTJIOIIASTCS PHEPTUs B XOJI€ peakiuu; 0) MPUYMHY HAHJICHHOTO WU3MEHCHHUS
sHTponuu. PaccunTaiite TeMIiepaTypy Hadaia peakiiuu.

2. Bripa3uTe yepe3 KOHIIEHTPAIIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIEIYIOIINX PEaKIuil
Nory + 3 Hoy = 2 NH3y, AH = -92,2 xJIkx. YKaxxuTe HanpaBlIeHUE CMEILEHHsS XUMHUUYECKOIro
paBHOBECHSI STUX PEAKIUil: a) MPU MOHMKEHUU TEMIIEPaTyphl, €ClU JaBICHHUE MOCTOSHHO; 0) MpU
MTOBBIIICHUH JIaBJICHUSI, €CTTU TeMIIepaTypa MOCTOSIHHA.

3. CKOJBKO MMJUTMIIMTPOB 96%-HOr0 pacTBOpa CEPHOM KUCIIOTHI C INIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakne u3 cieayrommux coneil moasepratotcs ruaponusy: NaSiOs. Cu(NOs),. KBr?
CoctaBbTe MOHHBIE U MOJEKYJSPHbIE YpaBHEHMs THAPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJIei?

5. 307b ruapOKCHIa MarHus noiy4deH myreM cMemmuBanus 0,02 1 0,011. pactBopa MgCl, n
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUIl MOTYYSHHOTO 3011 M HATHIINATE
dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 3JEeKTPOABIIKYIIYIO CHITy U ONPEEIUTE HAMpaBICHHE CaMOIIPOU3BOIIEHOTO
MPOTEKAHUS peaxkuuu pu CTaHJIapPTHBIX YCIOBHSIX, UCTIONB3YS 3HAYEHUS
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX oTeHmainos H) + HiPO, — J, + H3PO; + H,0.

7. llpuBeguTe CXEMBbl JIEKTPOAHBIX IMPOLECCOB U MOJIEKYJSIPHBIE YPaBHEHHUS pEaKLMii,
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IPOTEKAIOIIUX MPH JICKTPOXUMHUECKOM Koppo3uu TraibBanomapsl Co/Ni: a) B kucioii cpene; 0)
BO BJI&XHOM Bo3ayxe. Onpenenute yObUIb MAcChl aHOJIA IIPU KOPPO3UH B KUCIION cpefe 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/y.

8. CocTaBbTe NEKTPOHHO-UOHHBIE YPABHEHHSI SJICKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUu, MPOUCXOAAIIEH npu 3nekTponuse pactBopa CoSOy,
Brruncnute pakTuueckoe KOJIMYECTBO METaJIa, MOJTYYEHHOTO Ha KaTO/Ie MPH AIIEKTPOIIU3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH | 4. Beixoa Metaia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJlIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMeskyTouHast arrectaist o auciuiuinHe «OOIas W HeOpraHU4YecKas XUMHUSD»
BKJIFOUACT TEOPETUIECCKUE BOMPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHSI 00yYatOIIMMHUCS
3HAHWH, W MPAaKTHYECKHE 3aaHusl, BBISBISIONINEC CTENEHb CHOPMHUPOBAHHOCTH YMCHUH U
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH 10 ,Z[aHHOfI JUCHUILIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 110 3K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUUCCKHUX BOIIPOCa WU OAHO ITPAKTUYCCKOC
3aJaHuc.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO ONEepUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEeMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OMNOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPH aHATUTHYECKUX OTIEPaInsX, TEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAHIAPTHBIC CHTYaIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJBHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
ypOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTJIEJIbHBIX 3HAHHWI, yYMEHUH, HaBBIKOB, OOyYaroIIHics
VCIIBITBIBACT 3HAYMUTEIIBHBIE 3aTPYAHEHUs IIPU ONEPUPOBAHMM 3HAHUSMU M YMEHUSMH IIPH HUX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — o0ydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 33]1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 O6arn) — oOydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI MHPOPMAIIUH, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



