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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 . 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)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

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 99 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 9 3agaHus Ne 2; p ) OIIK-1.2,
) Jomarrnee OITK-1.3
3amanne No 2. '
CaMOCTOSITETbHOE
Tectuposanue.
U3ydeHHe
yueOHOI u
Hay4HOU
JIUTEPATYPBI.




- ohopmieHUE

oTyera 1o
nabopaTopHO’
padore; 3amura
- pettierue nabopaTtopHOi
JIOMAIIHETO AGOTEL OIIK-1.1,
1.3 PactBOpHI 10 4 11 3agaHus Ne 3; P ) OIIK-1.2,
Jomamnee
- OIIK-1.3
3amanue Ne 3.
CaMOCTOSITEIILHOE
Tectuposanue.
U3yUYCHHE
yuebHO u
HayJHOU
JIUTEPATYPBI.
- oopmiienne
oTyera 1o
nabopaTopHO’
pa6f) s ﬂa6ialajtlTP:)TaHor71 OIK-1.1,
1.4 [TucriepcHbIE CHCTEMBI 2 2 2 patop OIIK-1.2,
CaMOCTOSITEIIBHOE paboTHI.
OIlK-1.3
H3y4eHHE Tectuposanue.
yuebHOi U
Hay4HOU
JUTEPATYPHI.
- oopmiieHne
oTyera 1o
nabopaTopHOi
padore; 3amura
- petueriie nabopaTtopHoi
15 JIOMAIIHETO §6OTII>)I OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 6 2 8 3agaHus Ne 4; P ) OIIK-1.2,
JlomarnHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.,
CaMOCTOSITEIILHOE
Tectuposanue.
H3yUYCHHE
yueOHOH H
Hay4HOU
JUTEPATYPBHI.
- oopmiieHne
oTyera 1o
nabopaTopHOi
patore; 3amura
- petuerime nabopaTtopHoi
JIOMAIIHETO £6OTS OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 10 6 10,3| 3aganus Ne 5; P ) OIIK-1.2,
JlomarnHee
- OIlK-1.3
3ajganne Ne 5.
CaMOCTOSITEIIBHOE
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 npomecce mnpenogaBaHus IUCHUIUIMHBL «XUMHS» MPUMEHSETCS TpPaJAUIIMOHHAS
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHBIE TEXHOIOTHH.

Jlexuuu npoxoAsT Kak B UH(GOpMaIMOHHON (hopme, TJIe UMEET MECTO TOCIIEI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJICTBAMU, TaK U B (hopMe JeKInii-Oece bl Wil IUajora ¢ ayAuTOpUen, JeKIuil
C IPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepuai 3apaHee BBIJACTCS CTYIEHTaM JJI CaMOCTOSTEIbHOIO HM3y4YEHHS, AJIs MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIMSI IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[ToMuMO 3TOrO B JIEKIUU MOTYT MCIHOJIb30BATHCS AJEMEHTHI MPOOJIEMHOIO M3JI0KEHUSI.
Oco0oe MecTo B mpolecce MpernofaBaHUs IUCHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIMHU C
UCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XHUMHUYECKOTO OHKCIEPHUMEHTa, KOTOPBIA TMO3BOJSET
HanOoJiee MOJIHO Peajr30BaTh METOJA MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTaHOBKY HpobieM ¢
MOMOIIBIO IEMOHCTPAIMH SABICHUM, peaKIMii U1K POLIECCOB.

s peanuzanuy WHOOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MPOBOASATCS JICKIMU-BU3YAIM3allMH, B XOA€ KOTOPHIX U3JI0KEHUE TEOPETUYECKOr0 MaTrepuana
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKIMOHHBIN MaTepual 3aKpervisieTcss B XoJe J1ad0opaTOpHBIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMH BemecTBamu. Ha maGopaTopHbIX
paboTax BBIMOJIHSIIOTCS TPYIIOBBIC WM WHAUBHAYalIbHbIE 3a/laHUs IO TpoiaeHHol Teme. [Ipu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHH HCIOJIB3YETCS] METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJIIET YCBOUTH MaTepHall MyTeM BBISBICHHS CBA3€H MEXIy KOHKPETHBIM 3HAHHUEM H €ro
npuMeHeHueM. Kpome Toro, uenecooOpa3HO HCIHOJb30BaTh TEXHOJOTHIO KOJJIEKTUBHOTO
B3aUMOOOyYeHHus (MapHyro paboTy) TpexX BHUAOB: CTaTHYecKas Iapa, JUHAMHUYecKas IMapa,
BapHallMOHHAsl [apa; COBMENIas €€ C TEXHOJIOTHEH MOIyJbHOro o00ydeHus. BpinmonHus
AKCIIEPUMEHT, oOydaromuecss (HOpMyIUpPYIOT OOOOIICHHBIE BBIBOJIBI 1O CEPUH OIBITOB,
UCIIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUS.

CamocrodarenbHas paboTa oOy4arolMXcsl BKIOYaeT B ce0si caMble pa3HOOOpas3HbIe
(bopMbI yueOHON AEATEIbHOCTU: BBHINOJIHEHUE JIOMAIHUX 3a/laHui, 3aBeplieHre 0QOpMIICHHUS
71a00paTOpHBIX paboT, MOATOTOBKA K MPAKTUKYMY, U3yd€HHE OCHOBHOT'O U JIOTIOJHUTEIHHOTIO
MaTepuaia Mo y4yeOHMKaM W MOCOOMsM, YTEHME M HpopadOoTKa HAy4yHOW JHUTEpaTypsl B
6ubnuoTteke, HanMcaHue pedepaToB U KypCOBBIX paboT, MOJArOTOBKA K KOJJIOKBHYMaM, 3a4eTam,
UTOTOBOM arrectanuu.CaMocTodTeNbHass paboTa 00ydaromMXxcsl JoJKHA ObITh HampaBlieHa Ha
3aKpeIUIEHUs] TEOPETUUYECKOr0 MaTepHasa, U3JI0)KEHHOT 0 IperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHUSM,
BBITMIOJTHEHHE IOMAIIIHUX 33JJaHUi ¥ TOJArOTOBKY K PYO€KHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHNnU pyOEKHOTO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/la4aMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHM MPaBUIBHOCTH, 00beMa, TIIyOUHBI
3HaHWW, YMEHUH, HaBBIKOB, IOJIYYEHHBIX [IPH U3YYEHUU Kypca Hapsy C BBIABIECHUEM CTEIIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJyYE€HHBIX 3HAHUN, YMEHHI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT DKCIEPUMEHTHUPOBATH C HOBBIMU
dopmamu koHTpoJis. OOyuarolmuMcsl MpeUIaraloTcsl TECTbl U 3aJaud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpoBepKHU. B oTiamume oT OOBIYHOTO TECTUPOBAHHS TaKOH
Croco0 KOHTPOJSL MO3BOJIAET CTyJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YarOIIMXCst
[TpencraBneno B mpuioxeHun 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

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

2. Heoprannueckas xumwus . yueOnuk / T.B. MapreinoBa, .M. Cynonwurkas, O.C.
AreeBa. — Mocksa : UH®PA-M, 2018. — 336 c. + [lomn. maTepuansl [DIeKTPOHHBIN pecypc;

Pexxum mocryma: http://new.znanium.com]. — (Beiciiee obOpasoBanme: bakamaBpuar). —
www.dx.doi.org/10.12737/25265 . - Pexum JIOCTYTIA:
https://new.znanium.com/document?id=302331 - Tekcr : omektponHbii. - URL:

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

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Maxorkuna, E. C. IIpaktukym no oOuieii 1 HEOpraHM4YecKOH XMMHUHU : yyeOHOe
nocobue. (4. 1)/ E. C. Maxortkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
anektpon. ont. guck (CD-ROM). -  3arm. ¢ turyn.  9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooosekT. - Tekcer :
ANEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBopsl : yuebnoe nocodue / E. C. Maxotkuna, M. B. llly6una, C.
A. KpbutoBa ; MI'TY. - Marauroropck : MI'TVY, 2014. - 1 snektpon. ont. auck (CD-ROM). -
3ari. ¢ tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
Makpoo0beKT. - TekcT : anekTpoHHbIH. - CBeaeHus noctynHsl Takxke Ha CD-ROM.

3. Maxotkuna, E. C. XuMudeckue 3JeMEHTHI M MUHEpalibl B Owocdepe : ydeOHOE
nocobue / E. C. Maxotkuna, M. B. Illyobuna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
snektpoH. ont. jguck (CD-ROM). -  3arm. ¢ turyn.  o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekt. - Tekct :
AIIEKTPOHHBIN. - CBeeHus goctymnHbl 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 a1exTpoH. ont. Juck
(CD-ROM). - 3ari. c THUTYIL. 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooosekT. - Tekcr :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.



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

B) MeTonuyeckue ykazaHusi:

1. Maxorkuna, E. C. IIpaktukym mo oOmeil u HEOpraHM4ecKod XuMHU : ydeOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. 9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - Makpooowsekt. - TekcT :
AIIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. Komtongno-nucnepcHbie cuctemsl : mpaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 anektpoHn. ont. auck (CD-ROM). -
3ari. ¢ tutya. akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
MakpooOBeKT. - TeKcT : AneKTpoHHBIN. - CBeieHus qocTymHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 371IeKTPOIUTOB U HEAJIEKTPOJIUTOB : ydeOHoe mocobue / E.

C. Maxotkuna, M. B. [llyouna, C. A. Kpeutoa ; MI'TVY. - Marauroropck, 2012. - 87 c. : Ta6m. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3489 . - MakpooObekT. - Teker :
AJIEKTPOHHBIN.
4. MaxotkuHa, E. C. Dnements! V-VIII rpynn nepuoanueckoit cucTeMbl XUMHUYECKUX SJIEMEHTOB
. U. MenpneneeBa : naboparopusiii npaktukyM / E. C. Maxotkuna, M. B.lllyouna ; MI'TY . -
Maruutoropck : MI'TY, 2018. - 1 anekrpon. ont. guck (CD-ROM). - 3arn. ¢ TuTys1. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

HaunmenoBanue o
1o Ne morosopa Cpok neiicTBHS TULEH3UH
7Zip CBOOOJHO PACIPOCTPAHIEMOE OECCPOUHO
FAR Manager CBOOOJIHO PAaCIPOCTPAHSIEMOE 0ECCPOUHO
Bpaysep Yandex [cBo6oaHO pacmpocTpaHseMoe 06eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HazBsanue kypca CchblIKa
OnexTpoHHas 6a3a mepuouuecKux u3gaHuid East
View Information Services, OO0 «IBUC»
Hanuonanehas uH(OpMaIoHHO-aHATUTUYECKAsT

https://dlib.eastview.com/

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

[TouckoBas cucrema Axamemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar)

®denepallbHOE  TOCYAApCTBEHHOE  OFOKETHOE

yUpeKIeHNE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/

IPOMBIIIJICHHON COOCTBEHHOCTU

Poccuiickass ~ T'ocymapcrtBeHHass — OuOaHOTEKa.
Karamorn

DneKTpoHHbIE pecypchl oubmuoreku MI'TY wum.
I'.1. HocoBa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIfA)

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

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

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIHUIIIIMHBI BKJIIFOYACT:


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

MynbTUMeNITHBIE CPEICTBA XPaHEHHUSI, TIepeadr U IPEICTABICHUS HHPOPMAITHH.

VY4yeOHble ayAuTOpUM [ MPOBEIEHUS J1a0OpaTOPHBIX 3aHSITUN, TPYNIOBBIX H
WHJIUBUIYAJIbHBIX ~KOHCYJIbTAI[UM, TEKYIIErO0 KOHTPOJS W MPOMEKYTOYHOW aTTeCTalluH.
Ocnamenue: OO6opynoBaHHE Ui BBIIOJHEHHsS JaOOpaTOpHBIX pPabOT, XMMHYECKas MOCyaa,
peakTuBbl, Harnsgueie MaTepuabl: TaOIUIIBI, CXEMbI, TJIAKATHI.

[Tomemienus A caMoCcTOsATENbHOM paboThl oO0yvaromuxcs. OcHamenue: [lepconanbubie
kommbioTepsl ¢ makerom MS Office, Bbixogmom B MHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenuss fans  XpaHeHHs W NPOPHUIAKTHYECKOTO OOCIY)KMBAaHUS  y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl I XpaHeHHs y4eOHOro OOOpYIOBaHMSL.
WHCTpYMEHTHI JUI pEMOHTA J1a00paTOpHOTo 000PYAOBAHHUS.



IIpunoxenne 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHre CaMOCTOsITeIbHOIH padoThl 00y4yaromuxcs

CamocrosiTenbHas paboTa 0OydaromuXcs IMOJpa3JessieTcsi Ha ayAWTOPHYIO, KOTOpas
MMPOUCXOAUT KaK BO BpEMA Ha60paT0prlx 3aHHTHI>i, TaK U Ha IUIAHOBBIX KOHCYJbTAlMAX, U Ha
BHEAYIUTOPHYIO, TPOUCXOISIIYIO BO BPEMS IIOATOTOBKH CTYIEHTAMH OTYETOB 110 TaOOPATOPHBIM
3aHATHUAM U BBIITOJIHCHUSA JOMAaIIHUX 3aI[aHI/II>'I.

AynuTopHas CaMOCTOSITENIbHAsE paboTa OOydYaroUmIMXcs MPEANOoaracT MPOXOKICHUE
TECTUPOBAHUSL 10 KAXKAOMY pa3ieny IUCHUIUTHHBL. TeCThl BKJIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKUE 3aJaHMs, OTBETHl HAa KOTOPBIE TPEOYIOT TIIyOOKOr0 TMOHMMAHUS H3Yy4EHHOTO
MaTepuana. TecTbl MOCTPOEHBI €AMHOOOPA3HO: K KaXKAOMY BOIPOCY MpEIaraeTcs YeThIpe
BapHaHTa OTBETOB, CPEU KOTOPBIX OJUH MU HECKOJIbKO MpaBUbHBIX. OOpaboTKa pe3ynbTaToB
OCYILECTBIISICTCS IIYTEM COIMOCTABJICHUS MOJYYCHHBIX PE3y/IbTaTOB C ATAIOHHBIMU U TPOTEKACT
O4eHb ObICTPO. MakcuMallbHOE KOIMYeCTBO OAIJIOB B Kax10ii Teme Kypea — 10.

BapI/IaHTbI TEMATHYE€CKHUX TECTOBbIX 3az[aﬂm71 AJISI TEKYIIEro KOHTPOJIst
XuMuyeckas TEPMOANHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IIECTh 3aJJaHUN OLICHUBAIOTCS B
0,5 6ama, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) TPOIYKTHI XMMHUYECKON peaKInu
B) PEaKLMOHHBINA COCY]
I) MCXOJHBIE PEAareHThl U MPOIYKThl PEAKIIUU
2. TlepBblif 3aK0H (MepBOE HAYaJI0) TEPMOTUHAMUKHN MaTEeMaTUUECKU 3alIUChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)

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

3. B sk3oTepMuueckoil peakiuu:
a) SHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)

0) TeruoBoii 3¢ ekt peakuun orpuuareieH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
T') AaBJICHHE PEaKIIMOHHON CHCTEMBI ITOBBIIIACTCS

4. CrangapTHbIE TEIUIOBbIE 2P PEKTH MPUHATO 0003HAYATH!

a) AUcr B) Qo13°"
6) AHozgg I‘) AHct
5. Kakwe u3 npuBeCHHBIX PEAKIHI SBISIOTCS SHIOTCPMHUUCCKUMU?
a) 1/2 No+ 3/2 H,= NH3; , AH = — 46 K]I»/Mo1b
06)H,+4/20,=H,0, AH = -242 K]Ix/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/Mo01b
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I:x/Momb

6. Kakas u3 HanMcaHHBIX HMXKE PEAaKIMi OTBEYAET TEIUIOTe 00pa30BaHUs OKCHa a3oTa ( || ) B
CTaHJAPTHBIX YCIOBHSX?



a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) mo peakuus :
CUO () + C (rpagur) = CU (o + CO (y, morsmotmiiock 22 kJIk TEMIOTHI.
DHranbpnus 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 HaIrpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIIMHM MPH CTAaHIAPTHBIX YCIOBHSX M TMPH TEMIIEpaType
627°C.

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

B orBere ykaxuTe 3HaueHHs OHHeprum [mOOCa TpPU CTAHIAPTHBIX YCIOBHAX, IPH
temneparype 627°C u Temmneparypy Hayaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMeHseTcs SHTPONHUS IPU Pa3N0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs T) HE 3HAI0
10. lanHast peakims:
2KCl10; (TB) —2KCl (TB)+302 o) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarnpaBJIeHUU ') HE 3HAI0

XuMHu4YecKass KHHETHKA

B Tectax nmo teme «Xumudeckass KHHETHKa»: IIEPBOE, BTOPOE, TPEThE, UETBEPTOE U ISITOE
3agaHus orieHuBatotcs B 0,5 6asuia; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
OJWHHAIaTOoe — B 2,5 Oaia.

Tecr Ne 1
1. Pazgen xumMuM, U3y4armuid CKOPOCTH U MEXaHU3Mbl XUMHUUECKHUX PEaKIUii, Ha3bIBaeTCs
a) XMMHUYecKast TepMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHKA
2. CkopoCTh XMMHUYECKOH pEaKIiu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJIHOCTBIO PACXOyeTCsl OJTHO U3 UCXOJHBIX BELIECTB
0) M3MEHEHHEe KOJIMYeCTBa BEUIECTBA PEareHTOB (WM MPOIYKTOB) pEaKIMH B E€AUHUILY
BpPEMEHHU B €JMHHIIE 00beMa
B) KOJIMUYECTBO BEILIECTBA MIPOAYKTOB PEAKIIMM K MOMEHTY OKOHYAHUS peaKIUu
3. B Kakux eJMHMIAX BBIPAXKACTCS CKOPOCTh XMMUYECKOH peakiuu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB? C
4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHii?
a) OT IPUPOJbl PEATUPYIOLINX BEILECTB



0) oT TemIepaTypsl
B) OT 00beMa PEaKIIMOHHOTO COCy/Ia
5. CocrossHHE XWMHYECKOTO pPABHOBECHS OOPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOTYKTOB PEAKIIH
0) SHepruei akTUBH3aUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceIBaeTcsl BRIpOXKEHHE [T CKOPOCTH PEaKIUH
4 NO ™t 6 H,O =4 NHg(r) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H.0]°
7. Kax 3anuimeTcs BeIpakeHuUE JUIsi KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
8) Kr = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha JuarpaMMe ToKa3bIBaeT 3HaUYeHUe TerioBoro 3ddexra peaknun?
a)l

B) 3
1 | 3

v

XOJl peakuu

9. UYro MOXHO cKa3aTh O peakiiy, H300paXeHHOM Ha TuarpaMMe K Borpocy 87

a) DK30TepMUYECKast peaKIIus

0) sHII0TEpMUYECKast PeaKIHs

B) pEaKIIHsI OMKCHIBACT COCTOSTHAE PaBHOBECHS

10. PaBuoBecwue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIIaeTcs BICBO.

a) IPU MOHMKEHUHU TeMIepaTypbl

0) IpH MOBBIILIEHUU TEMIIEPaTyphl

B) IIPH MOBBIIICHUH JIaBICHUS

11. JInsa peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIi TemIiepaType KOHCTaHTa PaBHOBECHS

pasHa 0,8. PaBHOBecHast KOHIIEHTpalus BoJopoJa paBHa 1,2 MoJb/11. BeruucauTe UCXOIHYIO

KOHIICHTPAIIUIO BOJIOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI
B Tecrax mo Teme «PacTBopbl»: mepBoe 3aaHue oleHHBaeTcs B 1 Gait; BTOpoe, TpeTke,

YeTBEPTOE, IIATOE U 1IecToe 3aaHus - B 1,5 6amia; cenpbMoe, BOCbMOE, AEBATOE U AECATOE — B
0,5 6amna.



Tect Nel

1. s ypaBuenus peakmuu Cu SO, + KOH —... cokpaiieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIC

1) 2K*+ S0, = K,S0,

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

3) CuSO, + 20H™ = Cu(OH)\ + SO,*

4) Cu** +20H = Cu(OH).,4
2. Macca (B r) xnopuaa Hatpus B 300 mu1 0,2 M pacTBOpa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
1)1 2)2 3)11 4) 13

4. lnst momasienus runponusa xiaopuaa xpoma (I1I) cnemgyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) 100aBHTH HIETOYb

3) paszbaBuThH pacTBOP BOIOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBJICHHBIM M3 THAPOCY/b(ara Kalblds W BOJbI, CyMMa
K03 PHIIMEHTOB B YpPaBHEHUU HEOOPATUMOM JUCCOLUAIMH PACTBOPEHHOT'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacTBopuMOCTh OKcanara cepedpa paBHA 3,27-107 1/ 100r H0. Onpenenure npousBeacHUE
pactBopumoct Ag2C,04

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) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

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

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHU Kaus

3) xJopu KaJablus

4) wmapraHIioBas KHCJIOTa
9. I3BecTHO, YTO BOAHBIE PACTBOPHI MHOTMX COJIEH MOTYT UMETh LIEJIOUHYIO WM KUCIIYIO CpERYy.
[IpuanHOM 3TOTO ABIAETCA ...

1) snexrponus conei

2) JUCTIPOIOPIIHOHUPOBAHKE CONEH

3) rHapaTHpOBaHHE COJCH

4) rUaApOIHM3 coyiei
10.3nauenue PH uucroit Bojsl ipu 25°C cocrasiiser

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

JducnepcHbie cuCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBD: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aTaHUS
OLIEHUBAIOTCA B 1 0aut; maToe U IecToe 3aaanusd - B 3 Oajia.

Tect Nel



1.  Vkaxwure pazMepbl YaCTHI] KOJJIOUTHBIX CHCTEM
1) wmensbire 1 aMm
2)  Oomabmre 100 M
3) ot 1M a0 100 am

2. Kakuwe WOHBI CHOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWIA, YAaCTHI(BI KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsn?
1)  KkaTuOHBI
2)  aHHOHBI
3)  MOJIAPHBIC MOJICKYII

3. Jlns Kakoro SJeKTpOSUTa MOPOT KOATyJSIUU KOJUIOMIA C TIOJOXKHTEIBHO 3apsHKCHHOM
JacTUIIeH JOKEH OBbITh HAMMEHBIINM?
1)  xmopua Kamus
2)  cynbbar Kanus
3)  oprodochar Kamus

4.  Muneina 305 UMEET CTPOCHUE:! {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabmiM3aropa?
1)  xyopux xenesa (111)
2) Boma
3)  TUAPOKCH] Kayus

5. IIpu B3aumopeiicteuu 20 mu 0,001H nutpara cunna (1) ¢ 10 mn 0,02H cynbdara xanus
obpasyercs 3056 cynbdara ceurma (11). K xakoMy 31eKTpoay MOJDKHBI MEepeMeniaThCs
YaCTHUIIBl IUCTICPCHON (ha3bl IPU AIIEKTPOIIH3E?
1)  HaxomsTCs B COCTOSHUHM TUHAMHUYECKOI'O PAaBHOBECHUS
2) K Karomy
3) Kk aHomy

6. B nBe konObl Hamuto Mo 50 M 30715 TUAPOKCHAA *kene3za. J[ms Toro 4troObl BHI3BATH
KOAaryJIisiuio 301 ToTpedoBaioch n100aBUTh: B mepByto — 5,3 mi 1H pactBopa xmopuna
kamust; B gapyryto — 18,7 mum 0,001H pactBopa ¢ocdara nHaTpuss. Berumcnure mopor
KOAryJIsiuH KaKI0TO JIEKTPOIIUTA.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE MMpoueCChI

B Tecrax mo Teme «OKHCIHTETHLHO-BOCCTAHOBUTEIBHBIC IMPOIECCHI»: IMEPBOE, BTOPOE,
TpeThe, YeTBEPTOE U MATOE 3aJaHus oreHuBaroTcs B 0,5 6amna; mecroe — B 1 6amn; cenpMoe u
BOCbBMOE — B 2 Oailia, a IEBITOE — B 2,5 0aJlJIOB.

Tect Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIA WU UOH, KOTOPBIH ...
1) yBenMUYMBAET CBOIO CTEIICHb OKUCIICHUS
2) TPUHHUMAET DJICKTPOHBI
3) oTmaeT CBOM AJIEKTPOHBI
2. IIponecc BOCCTaHOBIJIEHHSI UMEET MECTO B CIIydae, KOTAa ...
1) HeWTpabHBIC aTOMBI MPEBPAIIAIOTCS B TIOJIOXKHUTEIBHO-3aPSIKCHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3aps] MOHA YMEHBIIIACTCSI
3) oTpuIaTEeIbHBII 3apsi1 HOHA YBEITMUUBACTCS
3. U3 npencraBineHHbIX HUKe peakunii K OBP nucniponopunonupoBaHus NpUHAIEKUT ...
1) S + 2HNO3; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1)  MeTamibl, BOAOPOI, YIIIEPO
2)  aKTHBHbIC HEMETAJIBI



3)  2IEMEHTHI, HAXOIAIIMECS B CPEIHEH YacTH TEPUOUUCCKON CUCTEMBI
5. CTeneHr OKHUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaromux B KUCJION cpejie, BOCCTAHABIMBAETCSA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranma (1) MnO
7. B peakiun, npotekaromeit mo cxeme CrySz + KNO3 2 K,CrO4 + KoSO4 + NO okucienuto
MOJIBEPTalOTCS CICAYIONINE SJICMEHTHI ...
1) a3or mcepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma ko3 (pHUIIMEHTOB B peakiuu, TPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durtuerto B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIEKTPOXUMHUYECKHE CHCTEMBI
B tecrax mo teme «DNEKTPOXMMHUUYECKHE CHUCTEMBI»: TEPBOE, BTOPOE U IATOS 3aJaHMS
OIICHUBAIOTCS B | O6aJL1; TpeThe U YeTBepTOE 3aaHus— B 1,5 Oaiua; mecroe u cebMoe — B 2 0asia.

Tect Nel
ONEeKTPOIHBINA MOTEHLHAN ONIPENENISIOT [0 YPAaBHEHHUIO ...
Hepncra
Menneneesa-Knaneiipona
bonprimMana
Appennyca
Paccuwnraiite 3/IC rampBanndeckoro sementa Mg|MgSO,||CuSO,4|Cu npu cTaHaapTHBIX
YCIIOBUAX

OO EPE

-2,03
-2,71
2,71
0,81
6. Kakwne npoaykTel 00pa3yroTcs Ha KaToJie IPH JIEKTPOJIN3E pacTBOpa HATpara cepedpa?
1) Bomop
on
2) ceped
po
3) a3oTH
ast
KHCIIO
Ta
4) xucno
poA
7. VYkaxute cyMMy K03()(OUIIMEHTOB B YpaBHEHUH MIICKTPOIH3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
8. Kakast ®3 TpHBEICHHBIX OKHCIMTEIFHO-BOCCTAHOBUTENBHBIX PEAKIMH MpPOTEKaeT
CaMONPOM3BOJILHO B IPSIMOM HarpaBJICHUU?

1). FeSO4+ Cu —...



2) CuSO4+ Fe —...
3) CuSO4+Na—-...
4) HCI+Cu—...
9. BblumciuTe MacCy IUHKA, MOJYYCHHOTO IPU JJIEKTPOJIH3e Cyib(dara IMHHKA, KOTOPBIHA

IpoBoAMIIM B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-10
-4

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

10. IlpuBeauTe cxembl MIEKTPOJHBIX IPOLIECCOB M MOJEKYJISPHOE ypaBHEHHE pEaKIHH,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOI KOPPO3UH rajbBanonapbl Zn|Mg B cepHOKHCIIOM
cpeze. B otBere ykaxure cymmy K03(hpuULHEHTOB B MOJIEKYIIPHOM YpaBHEHUH.

Bueaynutopsas camocrostensuas pabora obysaomuxes OCYHICCTBIIACTCA B BUJAC HU3YUYCHHSA JIMTCPATYPbI 110
COOTBCTCTBYHOIEMY pasaciay ¢ HpOpa6OTKOI7I Marcpuraia, OQ)OpMHeHI/IiI OTYCTOB 110
Ha60paTOpHI>IM pa60TaM U BBIIIOJIHCHUS JOMAITHUX 3aHaHHﬁ.

BapuaHTbl TeMaTHYeCKHX JOMAIIHUX 3aJaHUi VIS BHEAYUTOPHOU caMOCTOSATEIbHOI
padoThI CTY/IEHTOB 0 TeMaM

JlomatHee 3aganue No 1
1o rteMme «XUMHYeCKasi TEPMOAMHAMUKA)

B nmomamneM 3amanuum mo TeMe «XHUMHUECKas TEepMOJIMHAMHUKa»: TiepBas 3ajada
orieHuBaeTcs B 2,5 Oasuia; BTopas — B 1,5 6anna; Tpethst — B 1 6a.

3agaga Nel

Hns peakuuu CHy y + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOXKHOE HAITPABICHUE
CaMOIIPOM3BOJILHOTO TEUYCHHS PEAKIIMH TPU CTAHJAAPTHBIX YCIOBHUSAX M IpH Temmeparype T =
927 °C, ecnu TemnoBoit 3 eKT peakiuu 10 33aHHON TeMITepaTypbl HE U3MEHUTCA. Y KaKUTE: a)
BBIJICIISICTCS] WUTA TTOTJIOMIASTCS] SHEPTHSI B XOJIe peaKIuu;, 0) MPUIHHY HAWICHHOTO U3MEHEHUS
sHTponuH. Paccunraiite TemmnepaTypy Hadajia peaKiliH.

3amaua Ne2

Beruncnaure temnoBoit addekr peakuuu: CaCy ) + 2 HoOqy = Ca(OH)2 ) + CoHa (v,
MOJTE3YACh CTAHIAAPTHBIMH TETUIOTAMH 00Pa30BaHHs Pearupyronux BemecTB. CKOJBKO TEIUIOTHI
BBIICTIUTCSI WITU TIOTJIOTUTCS TIpH oO0pazoBanuu 2,24 1 CoH,?

3amayda Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM pacCUUTANTE TETIoBOU A (HEKT peaKiuu:
Hypy + COzq)=CO () + H2 Oy Tepmoxumudueckue ypaBHEHHS:

a) Hp @ T 5 0, o= H,O (™) AH =-241,9 x]Ix;

6)2 CO ® T O, o= 2 CO, () AH =-566,2 x]Ix.

JlomalHee 3aganue No 2
mo TeMe «XXUMHYeCKAsI KHHETHKA)

B nomamnem 3amanun 1o TeMe «XUMHUYECKas KMHETHUKA»: TepBas 3ajada OIEHUBACTCS B
1,5 6anna; Bropast — B 0,5 Gauia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.



3amaua Nel

Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) = 2 CO3 (). HauanbHbie KOHIIEHTpanuu
pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3BMEHHUTCS
CKOpOCTb NPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 UBMEHSTCS CKOPOCTH
IPUMOM U OOpaTHOM peaKIiy, €CIIM YBEIUYHUTD JaBJICHHE B CHCTEME B J1Ba pa3a’

3agaua No2

IIpu remneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peaklnio 3a 20MUH.
PaccuuraiiTe BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHT B PEAKIMIO NPHU
temrepatype 200 °C, ecnu TEMIEPATYPHBIH KOA((UIIMEHT CKOPOCTU peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU ITOM CKOPOCTh PEaKIHK?

3azmaga Ne3

Haiigute HauanbHble KOHIEHTPALMKW MCXOJHBIX BEIIECTB W KOHCTAHTY paBHOBECHS
peaKkiuu:
Fe (n + H20 ) = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyrouux BELECTB
pasusbl: [H,0]=0,3momw/1, [Hz] = 0,4 Mois/m.

3aznaya Ne4

Jns peaknuonnoii cucremsl: CO ) + Hy0 ) =CO2 () + Hy () HaualpHbIE KOHLIIEHTPALUH
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 monb/n. Onpenenute KOHIIEHTPALMA BCEX BEIIECTB B
MOMEHT PaBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua NeS

Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 x]JIx;
COz(r) +C = 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HzO(r) =CO, @ T Hg(r), AH=-41,1 kI x.

VYKaxuTe HanpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS JTHUX pEaKIMil: a) TpH
MOHIDKEHUU TEMIIEpaTyphl, €Clii JaBJICHHE MOCTOSHHO; O) MpHU TMOBBIINICHUU TaBJICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

JlomaniHee 3axanue Ne 3
1o reme «PacrBopbi»

B nomamnem 3amanuu mo teme «PacTBOphD»: mepBasi, BTOpas, TPEThsl U MATas 3aJa4u
orieHuBaercs B 1 6am; yerBepras u mecras — B 0,5 6anna.

3amaua Nel

B kakom oO0beme Bombl ciemyer pactBopuTh 1351 SnCly mans nonydenuss 3M pacTBopa
xnopuzaa onosa (1) ¢ mmotHoCTHIO P = 1,405 T/MNA?

PaccunraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpPE; 0) MOISPHYIO KOHIICHTPAIHIO
HKBUBAJICHTA; B) MOJISLTBHOCTh; T) THTP; JI) MOJBHYIO JOJIO BEIIECTBAa B PacTBOPE.

3anaya Ne2

3akoHuuTe MOJICKYJISIPDHBIC W HAIMHWIIUTE COKPAIICHHBLIC HWOHHBIC YPAaBHCHUA peaxunﬁ
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIz + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 110 1Ba MOJIEKYJISIPHBIX YPaBHEHHUS PEAKLUI K CIIEIYIOIUM HOHHBIM:

Ba® + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' —Zn*" +H,S



3azmaya Ne4d
Borunciute pH 0,05M pactBopa cepHOM KUCIOTHI.

3agaua Ned

Kakue w3 crnepyromux coseir moasepratorcss rumponnsy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIC U MOJEKYJSPHBIC YpaBHEHMsI THIIPOJM3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< uiau> 7) UMEIOT pacTBOPBI STUX COJIEH?

3agauda Neb6

Haitnure npoussenenue pacrsopumoctu POCly, eciu B 200 M Bojbl pactBopsiercs 2,17 T
3TOr0 COEIUHEHUS.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3aganuu no teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI»: TEepBast
3a/1aya omeHuBaeTcs B 1,5 6amia; Bropas — B 2,5 6aiia; Tpetbs — B 1 Oai.

3amauga Nel
[TonGepure KOIPPUIUEHTHI B YPABHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

YKaxuTe TN KOKI0M PEAKIUH.

PaccuunTaiiTe 37€KTPOABIKYIIYIO CHIIYy M OINpPEACIUTE HAIPaBICHUE CaMOMPOU3BOIHHOTO
NpPOTEKaHUsl MEPBOM pEaKUMU TMpPU CTAaHAAPTHBIX  YCIOBUAX, HCIOJIb3YysS 3HAYCHUS
OKHCJINTEIILHO-BOCCTAHOBUTEILHBIX ITOTCHIINAIOB:

HJ] + H3PO; — J, + H3POs3 + H,0

HNO, — HNO; + NO + H,O

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

NH4ReO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:

KMnO, + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi 203 + C —

Mg + HNO; (pas6) —

3ajaya Ne3

Jlanbel 1Be OKHcauTEIbHO-BOCCTaHOBHUTEIbHBIC mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuieill  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazaHHOU cpene (HNO3). Paccunraiite 3HaueHne
ANEKTPOJIBUKYIIEH CUIIBI peaKIUu.

JlomalHee 3aaanue Ne 5
I10 TEME «BJIEKTPOXI/IMI/I‘IQCKI/IB CUCTEMBD>

B nmomamaeM 3amaHmM 10 TeMe <«OJEKTPOXUMHUYECKHE CHUCTEMBI»: IiepBas 3ajada
orieHuBaetcs B 1 Gamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.

3amaua Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJICKTPOIHBIX IMPOIIECCOB M MOJEKYJISPHOE

ypaBHEHHE TOKOOOpas3yrolleil peakinu, MpOTEKAIoIIei mpyu paboTe TalbBaHMUYECKOTO SJIEMEHTA
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa IMIpU
CTAaHAAPTHBIX YCJIOBUAX.



[TpuHSIB MOTEHIMAN aHOJa PABHBIM CTaHAAPTHOMY 3HAYCHUIO, PACCUYUTANTE KOHIICHTPAIUIO
KaTHOHOB MeTallyla B KaTOJHOM pacTBope, mpu kotopodt DJIC ranbpBaHUYECKOro 3JIEMEHTa
ymenbiuTes Ha 0,02B.

3agaua No2

[IpuBeauTe CXEMBbI JJIEKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIC YpPaBHCHHS PEaKIHi,
IPOTEKAIOIIUX IPH IEKTPOXUMHUYECKON Koppo3uu rajbBanomapsl  Co/Ni: a) B kucioii cpeje; 0)
BO BJIQ)KHOM BO3/yX€.

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

3amaua Ne3

CocTaBbTe AIEKTPOHHO-UOHHBIC YPABHEHHSI SJICKTPOIHBIX MPOILIECCOB (aHO WHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Brrauciure GakTHueckoe KOIMYeCTBO METallIa, MOJyYeHHOTO Ha KaTo/Ie MPH JIEKTPOIIH3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.

YKaKUTE BO3MOXHBIC MPUYMHBI YMEHBIICHUS BBIXOJa METalla 10 CPaBHEHUIO C
pacYeTHBIM.

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

OCHOBBI XMMUYECKOH TEPMOAMHAMUKHU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIUY COCTOSTHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TeroTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaNBNMs Kak QYHKIUSA COCTOSTHHS CUCTEMBbI. DHTANbIINs 00pa30BaHMs BEIIECTBA.
TennoBoit 3¢dexT xummuueckoil peakuuu. PakTOpbl, BIUSIOLIME HAa TEIUIOBOM 3ddexT
XUMHYECKON PEaKIIHH.

7. Tepmoxumus. 3akoH ['ecca.

8. CrenctBus u3 3akoHa ['ecca.

9.  DHTpomus Kak QYHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperwuii 3aK0H TEPMOJIUHAMUKH.

12. DOueprus I'ub6ca.

13. HamnpasieHne caMOIpPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ok wdE

KOHTpOJIle)Ie BOIIPOCHI 110 TEME «XuMHYecKas KHHETHKA

Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOW PeaKuu U METO/IbI €€ PETyIMPOBAHHUS.
BnusiHre KOHIIEHTpAlMK Ha CKOPOCTh XUMHUECKON Peakluu (3aKOH JAeHCTBYIOIIMX Macc).
Brustaue Temmneparypsl Ha CKOpOCTh XUMHUecKkoi peaknun. [Ipasmio Bant — N'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.

DHeprusi akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCAa. DHEpreTndyecKas AuarpaMma.

Kpupas Maxkcpenna — bonbrimana. DuepreTuueckuii 6apsep.

Karanutuueckue cuctemsl.

Bnusinue karanuszaTropa Ha CKOPOCTh XUMHUUYECKON PEaKIIUu.

I'OMOreHHBINM U reTepOreHHbIN KaTaluus.

KonebaTenpHbie peakiuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLIUH.

KoHcTaHTa XMMHYECKOTO0 paBHOBECHS.

Cwmenienne xumuueckoro papHosecus. [Tpunuun Jle—Illarense.
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Bnusguue KOHIOCHTpPAIUH, JaBJICHUA U TCMIICPATYPhL.
®da30BEIC PaBHOBCCHA.
®a30BEIC AuarpaMmsbl 111 OAHOKOMIIOHCHTHBIX CUCTCM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «PaCTBopLI»

ITonsTne pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocCTs rasa.

PactBopbl. CriocoObl BbIpaKeHUSI KOHIIEHTPAIMM PacTBOPOB (MaccoBas J10Ji, MOJIApHas
KOHIICHTpALKsl, MOJISIPHASI KOHIIEHTPALIMS SKBUBAJIICHTA, MOJIbHAS JOJIs, TUTD).
KosnmuraruBHbie cBoMcTBa pacTBOPOB. M eanbHblid pacTBOP.

3akonbl Payns: | (Tonomerpuueckuit) u |l (30yumockonnaeckuii 1 KPUOCKOITUICSCKUIN).
OcmMmoc. Ocmotnueckoe gasieHne. Cxema 0CMOMETpA.

KucnoTHO-0OCHOBHBIE B3aUMOJIEHCTBUS BELIECTB.

HNonHasg teopuss KHUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE NMOHSATUS U IOJOKEHHUS
Teopuun AppeHuyca.

Jluccoumanusi KUCI0T, OCHOBAHUM U COJIEW C TOYKHM 3pEHUS MOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIC U CIIa0bIe AIEKTPOIIUTHI.

Jucconmanus cnadbix 3JeKTpoiauToB. KoHCTaHTa Aucconanyi.

3akoH pazoasneHuss OcTBagbaa.

Peakuuu noHHOro oOMeHa MeXay JIEKTpoJUTaMu (Ha MpUMepe peakuui o0pa3oBaHUs
CJ1a00T0 AJIEKTPOINTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonnoe npousseaeHue Boabl. BonopoIHbIN U THAPOKCUIIBHBIN MOKa3aTEH.

I'mpponus coneld. Tunel ruapoaN3a CoNe.

KonnuecTBeHHBIE XapaKTEpUCTUKHU MPOLIECcCa THAPOIH3A.

®daxTOophl, BAUSIOLINE HA TPOLECC THIPOIH3A.

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

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanmum AucnepcHbIX CUCTEM.
Komnnounansie pactBopsl. JInodunbHbie 1 110POOHBIE KOJUIOUABI.
CriocoObl osTyyeHHsI KOJJIOUHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YacTHII.

IIpaBuno ®dasuca — [leckosa.

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

Koarymsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytomas crmocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PACTBOPOB.
DJIeKTpUYECKHe CBOMCTBA KOJUTIOUAHBIX PACTBOPOB.

KonTpoJbHbie Bonpockl 110 TeMe « OKHCIUTEeNbHO-BOCCTAHOBUTEIbHbIE
NpouecCch)

OCHOBHBIE TIOHSTHS TEOPUU OKHUCITUTEITHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA.
OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITe.HBHBIe CBOﬁCTBa BCIICCTB.

Baxxueinne oKUCIMTEIN 1 BOCCTAHOBHUTEIIH.

Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).
OKXHUCITNTEIIFHO-BOCCTAHOBUTEIbHBIA TOTCHITHAT.



~

12.
13.
14.
15.
16.
17.
18.
19.

VYpasuenue HepHcra.
CocraBiieHHE OKUCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIU.
HamnpasieHnue OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

KOHTpOJILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1me CHCTEMBID»

DnexkTpoxumMuueckue cucteMsl. Kiaccupukaius 3JeKTpOXUMHUECKUX MTPOIECCOB.
DIEeKTPOXUMHUYECKHE ITPOLIECCH], MPOTEKAOIINE Ha TPAaHULIE PA3EIA «METAI — PACTBOP».
lNanbBanmyeckuii snemenT Janusns — Skoou.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

W3mepenue 31€KTpOJHBIX NMOTEHUMANOB. Pl CTaHAAPTHBIX 3JIEKTPOJHBIX NOTEHLUAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Psly HAIPSHKCHUI.

VYpasuenue HepHcra.

DIEeKTpOoIN3 PacIuiaBoB U pacTBOPoB. KaTo/iHbIE M aHOIHBIE TIPOLIECCHI.

O6benunenHbId 3akoH @apazes. Boixos no Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckass Koppo3usl.

DIEeKTpOXUMHUYECKask KOppo3us. AHOJITHOE OKHCIIEHHE METaJlJIa U KATOAHOE BOCCTAHOBJICHHE
OKHCIIUTENS.

[Tpumepsl KOPPO3UH B KUCIION cpesie U aTMOC(hEpHON KOPPO3UH.

CkopocTh KOppO3uH.

3amura MEeTauioB OT KOPPO3HH.

3aluTHBIE TOKPHITHS.

DNEKTPOXUMHYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAIIIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKHI DIIEMEHT.

XUMUYECKHE UCTOYHUKH TOKA. AKKYMYJISTOPBL.

XUMUYEeCKHEe UCTOYHUKH TOKA. TOIIMBHbBIE JIEMEHTHI.



puioxenne 2

7. OneHoYHbIE CPEACTBA /IJIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAMHU
HpOMe)KyTO‘IHaSI arrecraigusa UMECT LCJIbIO OHpGI[eJII/ITB CTCIICHb OOCTHUKCHUA SaHJIaHI/IPOBaHHBIX pe3y.]IBTaTOB 06yquH51 II0 AUCHOUIIJIMHE 3a
OTIpe/ICIICHHBIN MepUO O0yUCHHUS.

a) [lnanupyemble pe3yibTAaThbl 00yUeHUS U OLleHOYHbIE CPeICTBA JIsl POBEAECHUs IPOMEKYTOUYHOM aTTeCTAllUN:

Kon
AHIUKATOpa

Nupukarop qocTrxKeHus
KOMIIETEHIINU

OneHouHblE CpEeACTBA

OIIK-1 Cnocoben peliaTrs 3ajiavumn HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIbHOCTH, IIPUMEHAA METOAbI MOACJIUPOBAHUA, MATCMATHYECCKOIo aHajau3a,
€CTECCTBCHHOHAYYHBIC U oﬁmenmlcenepm,le 3HAHUA

OIIK-1.1

I/ICHOHBBYCT C€CTCCTBCHHOHAYYHbIC
3aKOHBI U NPUHIMIIBI ITPU PCIICHHUU
MMPAKTUYCCKUX 3aa4q

IIpumensier METO/IbI
MOJEIINPOBAHUs "
MaTEMAaTHYECKOTO  aHalu3a  JUId

peleHus 3aa4 TEOPETUYECKOTO |
NPUKJIAJIHOTO XapaKTepa

Hepeueub 60NPOCOB K IK3AMEHY:

1.

ook own

© o~

OCHOBBI XMMHYECKOM TEPMOJAMHAMUKH: CHUCTEMA, TEPMOJAMHAMUYECKUE IapaMeTphbl
CUCTEMBI, GPYHKIIUU COCTOSHUS cUCTeMBbI. [1epBblil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMHYECKHUX IPOIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

Outponus. YpasHeHue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKH.

Oneprust [ m66ca. HarpapneHust XMUMHUUYECKUX IPOLIECCOB.

Xumunueckas kuHeTHka. CKopocTh XuMuueckoi peakiuu. CpenHsas 1 UCTUHHAsT CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocThb peakiui U METO/IbI €€ PEryJIMPOBAHHUS.

Bnusinue Temreparypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.

OHeprus akTUBaluu. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTops! n karanurnyeckue cucreMbl. [ OMOTe€HHBIH KaTanus.
11.
12.
13.
14.
15.

Karanu3aTopsl 1 KaTalTUTHYECKHE CUCTEMBI. | €TepOreHHbIN KaTaJlns.

XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHS.

Cwmemenune xumudeckoro pasHosecust. [Ipunnun Jle Illarense.

PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIIUK PacTBOPOB.

PactBopbl a1ekTponuToB. CTEeNeHb U KOHCTAHTA JIEKTPOJIIUTUYECKON AUCCOIUAINH. 3aKOH
paz6asnenus OCTBaIbAA.
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UHAMKATOpa KOMIIETEHIINH
16. Iuccouunanust KUCIOT, OCHOBAaHHM, Coeil. AM(OTEpHBIE AIEKTPOIHTHI.
17. PactBopumocTts. [IpousBeaenune pacTBOpUMOCTH. YciaoBHE 0Opa3oBaHHs M PACTBOPEHHS
OCaJIKOB.
18. Quccouuanus Boasl. MonHoe mpousBenenue Boabl. pH.
19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.
20. Jlucnepcupie cuctembl. Knaccudukanus. JinodpunsHbie 1 TM0(HOOHBIE KOJIIOUIBI.
21. CtpoeHue KOJUTOUTHBIX YaCTHII.
22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.
23. OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIC CBOWCTBa BEIIIECTB. Knaccudukanums
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKkoHbI Dapajest. DIEKTPOTHBIN TOTCHIIHAI.
25. N'anpbBaHnYeckmii 3emMeHT Jlanuais Sxkoou.
26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 pacIuiaBoB. [IpuMeHeHue a1eKTposms3a.
27. DnexTponn3. AHOAHBIM U KaTOAHBIHM MPOLECCHI TPH AIEKTPOIIM3e pacTBOpoB. [Ipumenenune
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppozuu. CiocoObl 3alIUThl METAJUIOB OT KOPPO3UH.
OIIK-1.2 Pemaer CTaHJapTHBIE Ilpumepnvle npakmuueckue 3a0anua 01 IK3amena:
npodeccuoHaJdbHbBIE  33/aud ¢
IIpUMEHEHUEM O6HIGI/IH)KGHGPHBIX 1. Hammcars OJICKTPOHHBIC YpPaBHCHHA OJJICKTPOAHLIX HPOLECCOB, YpPaBHCHHC CYMMapHOﬁ
3HAHUU TOKOOOpa3yromiei peakuuu, BeIUCIuTh J/IC raapBaHUYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB METAJJIOB PABHBI: [AI**1=0,001 monb/11, [C0?*]=0,1 Mous/mL.
2. HanncaTh MOHHBIE M MOJIEKYJISIpHBIE YpaBHEHUS peakuuii ruaponu3a coneit: K3sPOa; NapSOy;
OIIK-1.3 [Ipumenser metonasl | ZnCls.
MOJIETMPOBAHHUS U 3. 3aKOHYUTH YPAaBHEHHS PEAKIUi, HAITUCAB WX B MOJICKYJISIPHOW ¥ MOHHOM opmax:
MaTeMaTHYeCKOro  aHaiau3a Ui

pelieHus 3aa4 TEOPETUUYECKOTO U
MPUKIIAHOTO XapaKTepa

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

4. B 2 1 pactBopa ruapokcua kanelus conepxkurcs 478,8 v Ca(OH),. IlnoTHOCTH pacTtBOpa
1,14 r/mi. Paccunraiite: o(Ca(OH)); Cym; Cox; Cry N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI:
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KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. Hamucath SJ€KTpPOHHBIC ypPaBHEHHUS OJIJIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHON
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C rajibBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPALUU
2+ +
HMOHOB MeTaiuToB paBHbl: [MNn“"]=0,01 monb/m, [Au3 1=0,1 monb/m.

7. 3aKOHYNTH YpaBHEHHs PEaKIIHii, HAMKMCAB UX B MOJEKYJISIPHOW M HOHHOH (popmax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

8. Hamucatb ypaBHEHHUS peakiivii THAPOIN3a B MOJIEKyIsipHOM 1 HoHHOM BHE: Aly(SO4)3, KCI,
Na,SOs.

9. Hamucath 5J€KTpPOHHBIE YpPaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMapHON
TOKOOOpa3yromel peakiu, BeMUCIUTh DJ[C raJlbBAHHYECKOTO JJIEMEHTa, €CIIM KOHIICHTPAIUN
2+
MOHOB METaJTOB paBHBL: [ZN“"]=0,01 monb/i, [Cu']=1,0 Momb/1.

10. Cynbdar amomunaus maccoit 36,4 r pactBopunid B 100 T Bozbl. [IIOTHOCTE TOTYy4€HHOTO
pactopa 1,32 r/mi. Paccuuraiite: o(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
11. Hanucarh 31€KTPOHHBIC YPaBHEHUS JJICKTPOIHBIX IPOIECCOB, ypaBHEHUE CYMMapHOU
TOKOOOpa3yromei peakuuu, BEIMUCIUTh DJ[C raibBaHMUECKOTO 3JEMEHTa, €CIU KOHLEHTPAIUU
2+ +
HOHOB MeTayutoB paBHbL: [MN“"]=0,01 mons/m, [Ag" ]=1,0 Monb/m.
12. 3aKkOHYUTH YpaBHEHHUsI pEAKIIMI, HAMKCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB NpoTeKanus peakiun CaO ) + 2 Cy) =
= CaC; () + CO), AH; = 460 x>k Ipy CTaHJAPTHBIX yCIOBUAX. Paccunraiite TeMneparypy Hadala
peakiuu, ecmu  S(Ca0)=38 Jhx/momb-K; S(C)=6 Jx/monb K; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 Ix/monn K.
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14. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM:

KMnQO4 + NaNO», + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Ompenenure TepMOJUHAMUYECKYIO BO3MOXKHOCTD mpoTekanus peakiuu 2 Cly ) + 2 HyOy
=4 HCl + O, (n, AH, = 115,6 x/[x mpu cTaHgapTHHIX yClIOBUsX. Paccuuraiite Temmeparypy
navanma peakiun, ecaum  S(Cl)=223  JIx/mons'K; S(H,0)=189 [Ix/mons-K; S(HCI)=
187 Ixx/moib-K; S(02)=205 JIx/mois-K.

16. HantrcaTth ypaBHEHHS peakIiii THApoIin3a B MOjIeKyisipHoM 1 noHHOM Brje: CrCls, NaNOs,
K,COs.

17. CocTaBbTe ypaBHECHHUsSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakuus IporekaeT mo ypaBHeHuto H; )y + I n = 2 Hl). Hauanpnas
KOHIeHTpauus Bogopoaa 2,1 mons/n, nona 1,5 monw/n1. Bo ckonbko pa3 M3MEHHMTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bonopozna?

19. B 640 mu Boast pactBopuin 160 r xiopuna xkenesa (I1I). [moTHOCTH MONy4eHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenure TePMOANHAMUUYECKYIO BO3MOKHOCTh MpOTeKaHUs peakiuu CS; ) +3 Oyp=
=CO, 1y + 2 SO; (1), AH; = -1075 kI npu cTaHZapTHBHIX yciaoBusx. Paccuuraiite Temneparypy
navama peakiun, eciaum  S(CSy)=151 [Ix/mons'K; S(0,)=205 [Ix/mons K; S(COy)= 213
Jlx/monb-K; S(SO2)=248 JTx/moinb K.

21. Peakuus unger mo ypaBHeHuto: 2 Hy o) + Sy () = 2 HyS(y. HavanbHast koHuIeHTparus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Monb/1. Onpenenure Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIINU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOANHAMUYECKYIO BO3MOXKHOCTb IPOTEKaHUs peakuu 2 ZNS ) + 3 Oy =
=2 2Zn0 (y + 2 SO 1), AH; = -890 kI pu cTaHAApTHBIX ycloBusx. Paccunraiite Temneparypy
Hauana peakiuu, eciu S(ZnS)=58 Jlx/monb K; S(02)=205 JIx/monb K; S(ZnO)= 44 x/mons K;
S(S0,)=248 JTxx/monb-K.

23. HayanbHble KOHIEHTPAI[MH UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obln
pas#slI 1,8 Mmone/n SO, 1 2,4 Mo/ O,. Bo CKOTBKO pa3 M3MEHUTCSI CKOPOCTh PEAKIIH K MOMEHTY,
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korna npopearupyet 0,8 monb/nm SO,?
24. B pactBope oprtodochopHoit kucimoTel Maccor 1200 T m mimotHOcThIO 1,153 1/Mn
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Co; Cmy N(H3PO4) 1 N (H0); T.

Hpumepuble npakmuieckue 3a0anHus 0ns IK3IAMEHA:

1. Mnsa peakupn CHy (y + CO; (=2 CO () + 2 H; (1) onpeniesute BO3MOXKHOE HalpaBICHUE
CaMOIIPOU3BOJIBHOTO TEYEHMsI PEAKLUUU IIPU CTAaHAAPTHBIX YCIOBUAX M Ipu Temmeparype T
=927°C, eci TemwoBoit 3 heKT peakiuu 10 3a1aHHOM TeMIIEPATYPbl HE H3MCHUTCS. Y KaKuTe: a)
BBIJICJISICTCS. WJIM TIOTJIOIIASTCS PHEPTUs B XOJIE€ peakiuu; 0) MPUYMHY HaWHJICHHOTO WU3MEHCHHUS
sHTponuu. PaccunTaiite TeMIiepaTypy Hadaia peakiiuu.

2. Beipa3ute uepe3 KOHIIEHTPALUU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIMX PEaKIIHil
Nory + 3 Hoy = 2 NH3y, AH = -92,2 xJIk. YKaxuTe HamnpaBleHUE CMEIEHHsS XMMHUUYECKOro
paBHOBECHSI DTUX PEAKIUil: a) MPU MOHIKEHUN TEMIIEPaTyphl, €CIU JaBICHHUE MMOCTOSHHO; 0) MpU
MOBBIIICHUH J1aBJICHUS, €CTIU TEMIIEpaTypa MOCTOSHHA.

3. CKOJBKO MMJUTMIIMTPOB 96%-HOro pacTBOpa CEPHOM KUCIIOTHI C TNIOTHOCTHIO 1,84 r/min
notpedyercst 1uis npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue w3 creayiommx cojeit moasepratorcs ruaposnsy: NapSiOs;. Cu(NOgs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYISPHBIC YPaBHEHHs TUIPOJIH3a COOTBETCTBYIOMIUX cojeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 307p ruapokcHaa MarHus noiydeH myrem cmemuBanus 0,02 n 0,011, pactBopa MgCl, nu
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUIl MOTYYSHHOTO 30JI1 M HATHIINATE
bopmyity ero MULEILIBI.

6. Paccumraiite QJICKTPOABMIKYIIYIO CUJIY U OIIPECACIIUTC HAIIPABJICHUC CaMOIIPOU3BOJIBHOTO
MMPOTCKAHUA pCaKknuun npu CTaHAAPTHBIX YCI0OBHUAX, HCIIOJIb3YA 3HA4YCHUA
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OKHUCIIUTEILHO-BOCCTAHOBUTENBLHEIX moTeHnuaios HJ] + HiPO, — J, + H3PO; + H,0.

7. llpuBegure CXeMbl IEKTPOAHBIX IMPOLECCOB M MOJICKYJSIPHBIE YPAaBHEHMS pEaKIMii,
HPOTEKAIOIINX MPH IEKTPOXUMHUYECKON Koppo3uu ranbBanonapsl Co/Ni: a) B kucinoit cpeze; 0)
BO BJIAXKHOM Bo3ayxe. OmnpeenuTe yOblIb MacChl aHOZA IIPU KOPPO3UH B KUCIIOH cpejie 3a 20 MUH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-UOHHBIE YPABHEHHSI SJICKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIuu, MPOUCXOAsIIel mpu aiekTponuse pactBopa CoSOy,
Brruncnute pakTruueckoe KOJIMYECTBO METANIA, MOJIYYEHHOTO Ha KaTOJIe MPH AIIEKTPOIIU3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJUIa 10 CPABHEHUIO C PACYETHBIM.




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

[IpoMeskyTouHast arrectaist o auciuiuinHe «OOIIas W HeOpraHW4YecKas XUMHUS»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HaHUH, W TMPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHHA U
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH MO JaHHOM MUCLHUIUIMHE MPOBOAMTCS B YCTHOH (popMe MO 3K3aMEHALMOHHBIM
Owiieram, KaKIblii M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu ouernueanusl IK3amena.:

— Ha OLEHKY «OTJHYHO» (5 0amnoB) — oOOydyarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHUeCKoe M TIyOOKOe 3HaHue
yueOHOro Marepuaia, CBOOOJHO BBINOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMIICS JEMOHCTPUPYET CPEIHHUM YpPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpaluiax, IICPCHOCC
3HAaHUU U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbHO» (3 0amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPUATUNA JOIMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OT/IENIbHBIX 3HAHUI, yYMEHUH, HaBBIKOB, OOyYaroIIMics
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHHS MPU ONEPUPOBAHUM 3HAHUSMHU U YMEHHUSMH IPH UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HEeYI0BJIEeTBOPUTEJbHO» (2 Oamia) — o0ydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUSI TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydJaromumiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHHSI HHPOPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalbHbIS
HAaBBIKM PEUIECHUs MPOCTHIX 3a7ad.



