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PaGouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpabJIeHHIO
noaroroBky 27.03.01 Cranaaptu3zamus 1 MeTposorus (mpukas MunoopHayku Poccuu ot
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JIucT akTyanu3anum padoueii nporpaMMal

Pabouas nmporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl XUMHH

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

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XUMHH

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




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuumimrnaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-1 Crocoben aHanmu3upoBaTh 3a7add MpodeccHoHaNbHON AESITeTbHOCTH Ha OCHOBE
MIOJIOYKEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMaTUKHU

OIlK-1.1 Hcnonp3yeT mooKeHus1, 3aKOHbI U METO/Ibl B 00J1aCTH €CTECTBEHHBIX HAyK
Y MaTEMaTHKU [IPU PEIICHNUHU IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaet ctannapTHble podecCHOHaIbHBIE 331241 C IPUMEHEHUEM METO/I0B
MaTEMaTHYECKOro aHaIn3a

OIIK-1.3 [TpuMeHsieT ecTEeCTBEHHOHAy4yHblE 3HaHMS M METOJAbl MaTeMaTU4YECKOrO

daHaJIn3a B HpO(bCCCHOH@.J'ILHOfI JACATCIIBHOCTHU

OIIK-2 Crioco6en hopmymupoBaTh 3a1a4u TpoheCCUOHATBLHOM ASSITeTLHOCTH Ha OCHOBE 3HAHHUN
PO UIBHBIX Pa3eIOB MATEMAaTHUECKUX M €CTECTBEHHOHAYYHBIX JUCIMILTUH

OIIK-2.1 BeinonHseT mocTaHoOBKY 3ajad B (OpMAJM30BAaHHOM BHUJAE Ha OCHOBE
3HaHUW NPO(UIBHBIX pa3/IeIoB MAaTEMAaTUYECKUX M €CTECTBEHHOHAYUYHBIX
JMCLUIUIMH B 00J1aCTH NPO(eCcCHOHATBHOMN AesITeIbHOCTH

OIIK-2.2 BriOupaer maremartuyeckuil ammapaT s perieHus (GpopMarTn3oBaHHBIX
3a7a4 B 00J1acTH Ipo(eCCUOHANTLHON AEITEILHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas pabora — 73,9 akaj. 4acoB:

— ayauTopHas — 72 aKaj. 4acoB;

— BHeayauTopHas — 1,9 akaz. qacoB

— camocTosTenbHas padota — 34,1 akaz. 4acos;

®dopma aTTecTaluu - 3a4E€T

AynuropHas s
N KOHTaKTHas paboTa E £ dopma TeKyIIero
SRS Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) £ A . P Kon
g & ©|caMoCTOSTENIbHOM | yCIIeBaeMOCTH U
JUCIIUATUTAHBI S g . | KoMITeTeHIUH
@) 25 padoThI TIPOMEKYTOYHOM
Tlek. mab. | mpaxT. z'S aTTecTalyy
3aH. 3aH. QO &
- opopmIIeHHE
oT4era 1o
nabopaTopHO
pagore; 3ammra
- peleHue 1360 I:TO Lo OIIK-1.1,
JIOMAaIIHEr o f GOTS OIIK-1.2,
1. XumMundeckas TepMOAMHAMHKA 6 6/41 6 3amanns No 1; P ) OIIK-1.3,
JomarHee
i 3amanue Ne 1 OIK-2.1,
CaMOCTOSTEIILHOE - OIIK-2.2
TectupoBanue.
U3y4YeHHE
yaeOHOW 1
Hay4YyHOU
JIUTEPATYPHI.
- opopmIiIeHHE
oT4eTa 1o
nabopaTopHOM
pabore; amura
- penieHne 1360 ]:TO Hoi OIIK-1.1,
JIOMAaIIHEro 560T5 OIIK-1.2,
2. XuMuyeckasi KHHETHKA 2 6 6/41 6 3amanus Ne 2; P i OIIK-1.3,
JomarrHee
) 3amanne Ne 2 OIIK-2.1,
CaMOCTOSITEIFHOE - OIlK-2.2
TectupoBanue.
H3yUCHHE
yueOHOIt n
Hay4HOU
JIUTEPATYPHI.
- oopmiIeHHE
oTYeTa 1o
nabopaTopHOIH
padore; 3amuTa
- peleHue 1360 ]:I-ITO Hoil OIIK-1.1,
JIOMAIIIHETO :6OTII; OIIK-1.2,
3. PactBOpBI 8 8/411 6 3ananus Ne 3; P ) OIIK-1.3,
JomarrHee
) 3amanue Ne 3 OIIK-2.1,
CaMOCTOSITEIFHOE - OIlK-2.2
TectupoBanune
H3y4YeHHe
yueObHO U
HaY4YHOH
JIUTEPATYPHI.




- oopmIiieHHE

OTYeTa 10
naGOES(T)osHOH . . OIK-1.1,
P -T ’ 130 ?:TH )74 OIIK-1.2,
4. JTucriepcHbIE CUCTEMBI 4 | 4221 6 OPATOPHO OIIK-1.3,
CaMOCTOSITENIbHOE paboThl.
T OIIK-2.1,
Msyqeline €CTHPOBaHHE. OITK-2.2
yueOHOl U
Hay4YHOU
JIUTEPATYPHI.
- ohopmieHHE
OTYETA 10
nabopaTtopHoOi
paborte; Samura
- penieHne 1360 ];,-ITO Hoit OIIK-1.1,
5. JIOMAIITHETO f 60 P OIIK-1.2,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 4 4 4,1 3ananus Ne 4; PaboTEL OIIK-1.3,
Homaninee
MPOIIECCHI - sananme No 4 OIIK-2.1,
CaMOCTOSITECIILHOE A C OIIK-2.2
TectupoBanue.
H3yUCHHE
yueOHOH H
HayJHOU
JIUTEPATYPHI.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
padore; 3ammura
- pelieHue 1360 TTO Hoii OIIK-1.1,
JIOMAILHETO ;)60“?1 OIIK-1.2,
6. DIEKTPOXMMHUYECKUE CUCTEMBI 8 821 6 3amanus Ne 5; P ) OIIK-1.3,
JomarHee 21
] 3aganue Ne 5 OIK-2.1,
CaMOCTOSITEIILHOE - OIIK-2.2
TecrupoBanue.
H3yUCHHE
yueOHOH H
Hay4HOU
JIUTEPATYPHI.
HWroro no pazngeny 36 [36/16,211 34,1
Hroro 3a cemectp 36 (36/16,21 34,1 3a4ET
Hroro no aucnumnnuae 36 36/16,2 34,1 3a4eT

)4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepuaj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peaJbHBIMH XMMHUYECKHMMH BemiecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOM arrecranuu. CamoctosaTeNbHas paboTa 00ydaroIIMXCcsl H0HKHA OBITh HaIllpaBieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.02.2021). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.02.2021). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.02.2021)- MakpooObekT. - TeKCT : 3IEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara o6pamienus: 14.02.2021)- MakpooObekT. - TeKCT : 3JIEKTPOHHBIA. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peaKIi. OCHOBBI JJIEKTPOXUMHH :
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true

(mata obparienus: 14.02.2021) - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIMH. - IMeeTcs meyaTHbIi

aHaJIOor.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpPaBHOBECHS :
npaktiukyM / O. A. Mumypuna, 3. P. Mynnuna, O. B. Epmosa ; MarHUTOropckuii roc. TEXHUYECKHHA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TEKCT : 3JICKTPOHHBIH. -
Ceenenus noctynabl Takke Ha CD-ROM.

5. Koposun, H.B. Ob6mas xumus: yued. Ans TeXHUYECKMX HampaB. U crel. By3oB /H.B.
Koposun —9-¢ u3x., mepepad.- M.: Beicm. mik., 2007.- 557 c.: nn. - ISBN 978-5-06-004403-4. - Tekcr:
HEINOCPEACTBEHHBIMN.

6. Kpatkuii cnpaBouHuk Qusnko-xuMuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. PaBnens, A. M. [lonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEIACTBCHHBIMN.

7. VI3BecTus BhICIIMX Y4E€OHBIX 3aBeIeHUI. XUMHUSA U XUMHUECKasi TEXHOJIOTHS:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
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HEIOCPEICTBEHHBIMN.
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MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYCHHOTO Marepuaia. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJYUYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MakcuMasbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJMHAMUKA»: TIEPBbIE IIECTh 3a7aHuil oueHuBarorcs B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMOE, JIEBATOE U JIecATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJIEHUE PEAKIIMOHHON CUCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 /K TENIOTHI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCBMOE, JIEBITOE U IecIToe — B 1 0ajll, a OUHHAIIATOES
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUUECKOM peakuun?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHS 00OpAaTUMBIX MPOLIECCOB KOITMUECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
B) Ky = [A][B] /[C][D]
8. Kakoil 0Tpe30K Ha AuarpaMMe MOKa3blBaeT 3HAYCHUE TEIUIOBOro sddexra peakmnn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW HA TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. ina peakunu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCToe 3a7anus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIUAIIMHA PACTBOPSHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCTPOIOPIMOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHu - B 3 Oaina.

Tect Nel

1. Vkaxwure pa3Mepsl 4aCTUI] KOJUIOUIHBIX CUCTEM

1) wmenbie 1 HM

2)  Gomasie 100 HM

3) ot 1 uM g0 100 aM
2.  Kakme WOHBI CHOCOOHBI BBI3BATH KOATYJISIHMIO KOJUIOMJA, YaCTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHHWOHBI

3)  TONpHBIE MOJICKYI
3. JIst KaKoro JIEKTPOJIHMTA TOPOT KOArYJISIUU KOJUTOUIA C MOJ0KUTEIILHO 3apsKEHHON YaCTHIICH
JOJDKEH OBITh HAMMEHBIIUM?

1)  xmopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIMT UTPAET POJIb HOHHOTO CTabmi3aropa?

1)  xmopun xenesa (111)

2) BOja

3) TUAPOKCHU] KaJus
5.  TIpu B3aumopneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedaTta xanus
obOpasyercst 305b cynab(ara cBunma (I11). K kakoMmy siekTpomy TOJDKHBI TEepeMeniaThbCsl YacCTHIIbI
JHCTIEPCHOM (hasbl MpH NIEeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PaBHOBECHS

2) K Karomy

3) K aHomy



6. B nBe xon0b1 HamuTO 1Mo 50 MIT 307151 THAPOKCH A Kese3a. [|jist Toro 4ToObl BBI3BATh KOATYIISIIHIO
30114 moTpedoBasioch 100aBUThH: B epByto — 5,3 M 1H pactBopa xnopuna kanus; B Ipyryto — 18,7 miu
0,001H pactBopa ¢ocdara HaTpusi. BerancanuTe mopor KoaryJisiui Kaxaoro dJIEeKTPOJIUTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecCChl

B Tecrax mo Teme «OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oata, a 1eBsToe — B 2,5 OajIoB.

Tecr Ne 1
1. OxucauTenb — 3TO aTOM, MOJIEKYJa WJIU UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B Cllydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B ITOJIOKUTEIBbHO-3aPKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBiaeHHbIX HUXE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMIEKHT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKOM CHCTEMbI
5. CreneHn OKHCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/a COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKkIiy, TPHUBEICHHOW B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Tteme «DIEKTPOXMMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUSA
OIICHUBAIOTCS B |1 0ajut; TpeThe M YeTBepTOe 3aanus— B 1,5 Gaia; mecToe u celbMoe — B
2 Gamna.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...
1) Hepucra



2) Menneneesa-Kianeiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC ranbpBanudeckoro siaementa Mg|IMgSO,||CuSO,Cu npu craHmapTHBIX
YCIIOBHSIX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakwue npoaykThl 00pa3yroTcst Ha KaToJe MPH AJISKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?

1) BOZOPO/T

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
4. VYkaxuTe cymmy KO3(Q(UIMEHTOB B ypaBHEHUH JIEKTpoIn3a pactBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TOpUBEICHHBIX  OKUCIIUTEILHO-BOCCTAHOBUTEIIBHBIX  PEAKIHUHA  MPOTEKAeT
CaMOIIPOU3BOJIHLHO B MPSIMOM HAIpaBICHUH?

1). FeSO4 + Cu —...

2) CuSOq4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbrunciinte Maccy LHMHKA, TOJYYCHHOTO TIPH 3JICKTPONU3e CcyiabdaTa LUHKA, KOTOPBIH
poBoAMIK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107
7. [TpuBenuTe CcXEeMBI OJIEKTPOJHBIX MPOLECCOB M MOJEKYISIPHOE YpaBHEHHE pEaKIlHy,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokucion cpene. B
OTBETE YKOKUTE CyMMY KO3(D(PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3) 4
4) 8

BueaynuTopHas caMmocToATesbHAsA paboTa OOYUYAIOIIUXCS OCYIIECTBISETCS B BHIE
U3yYEHHs JIUTEPATypPhl MO COOTBETCTBYIOIIEMY pa3feiy C MpopabOTKON Mmarepuaia; OhOpMIICHHS
OTYETOB MO J1A0OPATOPHBIM PabOTaM U BBIMOTHEHHS TOMAIITHHUX 33/IaHUH.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi JUIsi BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1
no rteMe «XHMHYeCKasi TEPMOJIMHAMHUKA)

B nomamHem 3amaHuu 1o TeMe « XuMudecKkas TepMOJUHAMUKAy: TiepBasl 3a7ada OIEHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaya Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3P (dEKT peakIuy 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICISACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moIb3ysCh
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUMTANTE TEIUIOBOU YPPEKT peaKIuu:

Hypy + COzq)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XMMHYECKas KMHETHKa»: MepBas 3ajada oreHuBaercsa B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O;] = 1,2 moaw/n, [CO]= 0,8 monb/i1. Bo CKOJIBKO pa3 U3MEHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonnoi cucrtemsl: CO ) + HoO ) = CO2 (7 + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nmomamnem 3agaHum no teme «PacTBOpeD»: IepBasg, BTOpas, TpeTbd W IATas 3a1adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xyopuaa

osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agauda Ne5

Kakue u3 caenyromux conei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Ne6

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

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3aaua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THI KaXKI0W PEAKIINH.

Paccunraiite »AEKTPOABMKYILIYI0 CHJIYy W ONpPEAENTUTE HaMpaBiIC€HUE CaMOMNPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHHEIX ITIOTCHIIUAIIOB!

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaua Ne2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



3amaga Ne3
Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

ITonp3ysicb TabmuIed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarisem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3ajmaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3ylomeld peakiuy, MpOTEKaomeld mpu padoTe ralbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4eCcKOTo IeMEHTa yMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxembl DSJICKTPOAHBIX TPOIECCOB U  MOJEKYISPHBIE YpaBHEHHS PEaKIIHi,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUSA COCTOSIHUSI CUCTEMBI. DHTAJIbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoil 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAONME HA TEmiIoBoi 3ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKLINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumuyeckasi KuHetuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINpPOBaHMUSL.
BiusiHue KOHIIEHTpaluy Ha CKOPOCTh XUMHUUYECKOM peaklnu (3aKOH ACHCTBYIOLINX Macc).
Bnusiaue Temneparypbsl Ha CKOpOCTh XxuMuueckor peakiuu. [IpaBuio Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Makcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutnueckue cucremsl.

Bnusinue xatanuszatopa Ha CKOPOCTh XUMUYECKON peaKIuu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHME KOHIIEHTpAIMH, TABJICHUS U TEMIIEPATYyPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oONoO~WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1. Ilousarue pactBopa. PacTBopuMocCTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIKS, MOJISIPHASI KOHIICHTPALIMS YKBUBAJICHTA, MOJIbHAS 0TS, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3axonsl Payns: | (tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOIMUYECKHI).

Ocmoc. OcmoTuueckoe nasiaeHue. CxemMa 0CMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. HonHasa teopust kuciaotr u ocHoBaHUM AppeHuyca. OCHOBHBIE MOHATHUS U TMOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommanusi KHCIOT, OCHOBaHMM M COJEHl C TOYKM 3pEHUs HOHHON Teopuu AppeHnyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOTO 0OMEHA MEXIY JISKTPOJIUTAMH (Ha MPUMEpPEe peakiuii 00pa3oBaHuUs cl1aboro
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MTOKAa3aTeIH.

15. Tmaponus coneii. Tumbl rUAPOIN3A CONCH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUAIONINE HA MPOIECC THAPOJIN3A.

No ko

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIM3aTopBhl.
Koarynsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTg RN



11. [IIpaBuno lyneue — 'apau. Koarynupytomas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOMCTBA KOIOMAHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

NN E

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3iesia «METaJll — PaCTBOPY.
I"anpBannveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunHeHHsbI 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXxuMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3UU METAILIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC 3JICMEHTEHI.

arLONOE



INPUJIOXKXEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MIpoOBEACHUSA l'lpOMe)KyTO‘IHOi/i aTrecranmum
HpOMe)KYTOLIHaH arrecragus numeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1 Crnocoben aHanu3upoBaTh 3a7aud MPO(EeCCHOHAIBHOW NEeSTEIHPHOCTH HAa OCHOBE IOJOXKEHUH, 3aKOHOB M METOAOB B OOJIACTH CIIOCOOHOCTBIO K

a0CTpaKTHOMY MBILUIEHUIO, aHATIU3Y, CUHTE3Y

OIlIK-1.1

Hcnonp3yeT nooxeHus, 3aKOHbI U
METOABI B OOJIACTH €CTECTBEHHBIX
HayK M MAaTEMATHKU IIPU PEIICHUU
[IPAaKTUYECKUX 3a1a4

Hepeuenb meopemudecKux 6onpocoe:

1. OCHOBBI XMMHUYECKOM TEPMOAUMHAMHUKHU: CHUCTEMA, TCPMOAMHAMHNYCCKUEC IIapaMETPhI
CHUCTCMBI, (1)YHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBLIﬁ 3aKOH TCPMOJUHAMUKH.

2. DOHepreTuka XMMUYECKHUX ITPOLIECCOB.

3. OHnranbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

4, Outponus. YpaBHenue boiapiimMana. Bropoit u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

o. Oueprust [ m06ca. HampasiieHNsI XUMHUECKUX MTPOIIECCOB.

6. Xumnueckass kuHeTuka. CKOpOCTh XUMUYECKOM peakuuu. CpeaHsis U UCTUHHAS CKOPOCTH
peakuuu. Kunernueckast Kpuasi.

7. CKOpOCTh peaklry U METO/bI €€ PEryJIUPOBAHUS.

8. Bnusiane Temrnepatypsl Ha cKopocTh peakiun. [Ipasuno Bant-I'odda.

9. DHeprusi akTUBaluu. AKTUBUPOBAHHBINA KOMILJIEKC. Y paBHEHUE AppeHuyca.

10. KartanusaTopbl 1 KaTaTUTUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTaJIn3.

11. KaranuszaTopbl 1 KaTaaIUTHUYECKUE CUCTEMBIL. [ eTepOoreHHbIi KaTanus.

12. Xumuueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.

13. Cwmemenne xumuueckoro pasHoBecus. [Ipunnun Jle Hlatense.

14. PactBopbl. CriocoObI BeIpaKE€HUsI KOHIICHTPAIIUUA PACTBOPOB.

15. PactBopb! 2nekTpoanToB. CTeneHp U KOHCTAHTA 3JIEKTPOIMTUYECKON TUCCOLUALMU. 3aKOH
paszbasnenust OcTBaibAA.

16. Juccouuanus KUCI0T, OCHOBaHUM, coneil. AMGpOTEpHbIE AIEKTPOIHTHI.

17. PactBopumocTs. IlpousBenenue pacTBOpUMOCTU. YcaoBHE OOpa3OBaHHS U PACTBOPEHUS
0CaJKOB.

18. Huccounanus Boasl. MoHHOE npousBeaeHne Boasl. pH.

19. I'mnponus coneit. CTeneHb U KOHCTaHTa THIPOJIU3a.

20. Hucnepcusie cuctemsl. Kinaccuduxanus. Jinodunbhbie u 110(oOHbIE KOJIOUIBL.

21. CrpoeHne KOJJIOUIHBIX YacTHLI.

22. Koarynsmus Ko/umonaHbeIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa BEIIECTB. Knaccugukanus

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24.  DnekTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapajes. DIEeKTPOAHbIN MOTEHINAI.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU JIEKTPOIN3€ pacTBOpoB. [Iprumenenue
NEKTPOJIN3A.

Koppo3zust. Buasl koppo3un. CriocoOb! 3auThl METAIIOB OT KOPPO3HH.

OIIK-1.2

Pemaet CTaHAapTHBIC

npodeccuoHabHBIE  3aJa4dl  C

IMPUMCHCHUCM
MATEMATHYCCKOI'O aHaJIu3a

MCETOJ0B

Ilpumepnsle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KAaKUMHU M3 YKa3aHHBIX HIJKE BEIIECTB MOXKET B3aUMOJCHCTBOBATH PACTBOP
THAPOKCHIA Kalus: MOJ0BOJOpoaHass kuciorta, xjopua meau (Il), okcun yrimepona (1V), oxcun
ceuna (ll), ruapokcua amOMuHUA, THAPOKCUI aMMOHHUsA. COCTaBbTE YpaBHEHHSI BO3MOIKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXXKHOCTh BOCCTaHOBJIEHHsS OKcuaa xene3a Fe3Os yrmepogoMm mpu
cTaHJapTHBIX ycnoBusax u Temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 HULUeHT peakuu paBeH 2,5. Kak M3MEHUTCS] CKOPOCTh PEaKIMU: a) IPH
noBeleHUH Temneparypbl oT 60 1o 100°C; 0) mpu oxJyaxaeHuu peakuuoHHOM cMmecu oT 50 1o
30°C?

4. Tna obpatumoit peakin FesOyk) + Hypy = 3FeOy + HoO3anumunTe BeIpaskeHNEe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBelIUYEHUS! KOHLUEHTPALUU MPOTYKTOB
pEaKIHH.

5. Tlpu mnpoxkaJMBaHMM METAJUIMYECKOTO THTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIA
pacTBOpseTCsl B KOHLEHTPUPOBAaHHOM CEPHOM KHUCIOTE M CIUIABIETCS €O Ieno4bto. YTo
IpesicTaBiIsieT cobol 310 coequHenre? Hamummre ypaBHEeHUS BCEX YKa3aHHBIX peaKIuil.

6. CKOJIpKO MWILTIUIMTPOB 96%-HOrO pacTBOpa CEpHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mMi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KAakOM KOJMYECTBE BbLAEHATCA IHpu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CoctaBbTe cxeMy 3JEKTpoOJiM3a STOTO




pacTBopa.

8. AmromuHui ckienaH ¢ Menpro. Kakoil u3 metaisioB OyneT KOppOAHpPOBaTh B CpeAe CEPHOM
KHCIIOTHI 1 aTMOC(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBI SJIEKTPOXUMHUIECKONH KOPPO3UH.

OIIK-1.3

HpI/IMCHHeT CCTCCTBCHHOHAYYHBLIC
3HaHUA u MCETO/bI
MaAaTEMaTH4ICCKOI'O aHaJli3a B

npodecCHOHABHOM IeATEIBHOCTH

Ilpumepnsle npakmuueckue 3a0anus:

ITpoBecTr aHAIU3 BIMSHUSA KOHIEHTPAIIMHM HA CKOPOCTh XMMHUYECKON peakIiuu
Na,S,03 + HSO4 = S + SO, + NaSO4 + H;O mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKYy MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuma 1
Howmep O6beM, Ml KoHuenrpanus Bpewms CxkopocTb
onbiTa | Na,S,03 H,0 H,SO,4 Na,S,0s, 107 | mosBienns peaxiuu, 10%,
MOJTB/JT MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHbIM TaOHIBI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauHAT —
CKOpPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(aTa HaATPHS.

OIIK-2 Crnocoben dopMynupoBaTth 3aaud MPOPECCHOHAIBHONW IEATEIPHOCTH HAa OCHOBE 3HAHMM MNPOQUIBHBIX pPAa3JeloB MAaTeMAaTHUYECKUX U

C€CTCCTBCHHOHAYYHBIX JUCHUIIINH

OIlK-2.1

BeimonHsieT mocTaHOBKY 3amad B
(bopMann3oBaHHOM BHU/I€ HA OCHOBE
3HaHUNW TPO(GUIBHBIX  pa3/IeoB
MaATEMATHYCCKUX u
CCTCCTBCHHOHAYYHBIX JUCHUIIIINH B
o0nactu npodeccuoHaIbHOM
ACATCIIbHOCTH

Hepeuenb meopemuidecKux 6onpocoe

1. OCHOBHBIE METOBI XMMUUYECKOTO aHAIIN3A.
2. OcHoBHbIE MPUOOPEI K 000PYIOBAHUE JIJISI XUMUYECKOTO aHaIN3a BEIIECTB.
3. Metoauku mpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.




Ilpumepnsvle npakmuyeckue 3a0anus:

1. s peakumu CHy () + CO2 () = 2 CO () + 2 H; (1) onpeaennte BO3MOKHOE HalpaBJIECHHE
CaMOIIPOM3BOJIBHOTO TCYCHHS PEAKIIMN [IPH CTAHIAPTHBIX YCIOBHSX 1 ipu  Temieparype T =927°C,
eclii TEeTuIOBOW A(P(}EeKT peakuu 10 3aJaHHOW TEeMIEpaTypbl HE HW3MEHUTCS. YKAKUTE: a)
BBIJICTISICTCSl WJIM TIOTJIOLIAETCS AHEPrusl B XOJe peakiuu; 0) MpUYUHY HAlJIEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TeMiiepaTypy Hadaja peakliiH.

2. BoIpa3uTe uepe3 KOHIEHTpPALMU PearecHTOB KOHCTAHThl PABHOBECHSI CIEIYIOIINX PEaKIIHii
Nory + 3 Hory = 2 NHspy, AH = -92,2 xJIx. Ykaxkure HanpaBlICHUE CMELICHHS XMMHYECKOIO
paBHOBECHSI 3TUX PEaKLU: a) MPU MOHWKEHUH TEMIIEPATYphl, €CIU JIaBlIEHUE MOCTOSIHHO; 0) mpH
TIOBBIIICHUH JIABJICHUS, €CIIM TEMIIepaTypa MOCTOSHHA.

3. Cxonpko MUUTWIMTPOB 96%-HOro pacTBOpa CEpHOMl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mi
notpeOyercs uist purotoBieHus 2 i1 0,25M pactBopa?

4. Kakue w3 criemyromux cojeid moasepraiorcs ruapoinusy: NapSiOs;. Cu(NOgs),. KBr?
CocraBbTe MOHHBICE U MOJIEKYJSIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYOmUX coseil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 301 rugpoKkcHuIa MarHus nonydeH myrem cmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenute 3apsia 4acTHI] MOTYYEHHOTO 30J1 U HAIUIIKATE
(hopMyITy €r0 MHIICIUTHIL.

6. PaccuuTaiiTe 2JIeKTPOABIKYILYIO CHIY U ONpPENEIUTE HAMpaBiIeHHE CaMONPOU3BOJIBHOTO
MPOTEKAHUS peaxuu npu CTaHJIaPTHBIX YCIIOBUSIX, UCTIOJNB3YS 3HAYCHUS
OKHUCIIUTEILHO-BOCCTAHOBUTENHBIX noTeHIanos H) + H3PO, — J, + H3PO; + H)0.

7. TlpuBenute CXEeMbI DJIEKTPOIHBIX MPOIECCOB U MOJEKYJISIPHBbIE YPAaBHEHUS PEaKIIU,

MPOTEKAIOIINX TIPH IICKTPOXMUMHUYECKON Koppo3uu raipBanonapel  Co/Ni: a) B kucioii cpeze; 6) Bo
BIIAYXXKHOM Bo3ayxe. Omnpenenute yObUTh MacChl aHOJIA MPU KOPPO3UHU B KUCIIOM cpenie 3a 20 MUH, eciti
CKOpocTh Kopposuu coctasuia 0,01 /4.
8. CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHUS DJICKTPOIHBIX MPOIECCOB (aHOJ HWHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHUE PEaKIIUH, POUCXOIAIICH TpHu 3ekTpoiu3e pactBopa CoSO4 Berauciure
(bakTHYeCKOe KOIMYECTBO MeTaiia, mojydeHHoro Ha karoge mpu snektponuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOAWIM B TeueHWH | 4. Beixon metamna mo Toky cocTtaBui 85%. Ykaxwurte
BO3MO)KHBIE IPUYMHBI YMEHBIIIEHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIlK-2.2

Bribupaer MaTeMaTU4eCKUn
anmapar TSt pereHus
(hopma30BaHHBIX 3aa4 B
o0nactu npodeccuoHaIbHOM

Ilpumepnsle npakmuyeckue 3a0aHuA:

I. Hammcate 5JIEKTpPOHHBIE YPAaBHEHHMs DSJIEKTPOIHBIX ITPOLIECCOB, YPAaBHEHHUE CYMMapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CITH KOHIICHTPAIUu
1oHOB MeTauioB pasusr: [AI*Y]=0,001 mons/1, [Co?*]=0,1 mMous/m.

2. Hanncats MOHHBIC U MOJIEKYJSIPHBIE YpaBHEeHUs peakuuid ruaponusa coneit: KsPOy4, NapSOy,




ACATCIIbHOCTH

ZnC|2.

3. 3aKOHUYMTH YpaBHEHHsI PEaKIIHii, HAMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
Al(OH)s + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa runpokcua kaiabius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + HyO —.

6. Hammcath SJ€KTpPOHHBIC ypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakiuu, BoIYUCIUTh, DJ[C rajlbBAHMYECKOTO SJEMEHTa, €CIM KOHLIEHTPalUu
HOHOB MeTaUIoB paBHbL: [Mn?*]=0,01 mons/1, [Au®*]=0,1 Moub/11.

7. 3aKOHYUTH YPaBHECHHSI PEaKIi, HAITMCAB UX B MOJICKYJIIPHOM M MOHHOM (opmMax:

NH;OH + HNO3; —, Zn(OH); + NaOH—, AlIPO,4 + Na,SO, —.

8. Hammcath ypaBHEHHUS peakIfii THAPOJIM3a B MOJICKY ISIpHOM 1 noHHOM Bujie: Aly(SO4)s, KCI,
Na,SOs.

9. Hanmcatrb 5J€KTpOHHBIC YypaBHEHHUS OJIIEKTPOJHBIX IMPOLIECCOB, YPABHEHHE CYMMAapHOM
TOKOOOpasyromend peakiuu, BeauciauTh DJC raapbBaHUYECKOTO AJIEMEHTa, €CIM KOHIICHTPALMH
HMOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Moub/11, [Cu*]=1,0 Mob/1.

10. Cynbdat amomunus maccor 36,4 r pactBopmwin B 100 r Boasl. [110THOCTE MOTyd4€HHOTO
pactopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Crmi N(Al(SO4)3) 1 N (H20); T.

11. Hammcarh 3JCKTpOHHBIC YpPaBHEHHUS JJICKTPOIHBIX IIPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yroleil peakiuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO SJEMEHTa, €CIU KOHLIEHTpalUu
WOHOB METAJVIOB PaBHBI: [Mn?*1=0,01 moub/1, [Ag*]=1,0 Momb/m.

12. 3akOoHYHTH YpaBHEHUS PEaKIINii, HAMTMCAB UX B MOJIEKYJISIPHOM M HOHHOM BHUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOANHAMHYECKYIO BO3MOKHOCTB poTeKkaHus peakuuu CaO ) + 2 Cyo) =
= CaC; () + CO(), AH; = 460 x>k pu cTaHJapTHBIX YCIOBHsX. PaccunraiiTe TeMnepaTypy Hadana
peakimu, ecmu  S(Ca0)=38 Jx/moms-K; S(C)=6 J[lx/moms-K; S(CaCy)= 70 Ix/monb K;
S(CO)=197 Hx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIINN:
KMnO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenure TEpMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cly ) + 2 HyO(y =4
HCl) + Oy 1y, AHy = 115,6 k) nipu cTaHmapTHBIX ycioBusx. PaccunTaiite TemmnepaTypy Hadana
peakimu, ecaun S(Cl2)=223 JIx/mons K; S(H20)=189 Jx/mons-K; S(HClH= 187]x/monb-K;
S(02)=205 Tx/monb-K.

16. Hartucats ypaBHEHHS peakiivii riapoin3a B MosieKynsipaom u noHHoM Buje: CrCls, NaNOs,




K2CO:s.
17. CoctaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAINA:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakuus IpoTekaeT mo ypaBHeHutro H o + b ) = 2 Hl). Hauanpnas
KOHIIEHTpanus Bojopoda 2,1 mousbp/in, moma 1,5 monb/in. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, korja npopearupyet 30% Bogopoaa?

19. B 640 mu Bogsr pactBopruiia 160 1 xmopuna xenesa (I1I). [ImoTHOCTh moTydeHHOTO pacTBOpa
1,032 r/mit. Paccuwnraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenute TEPMOJUHAMHUYECKYIO BO3MOMKHOCTB HpOTeKaHHs peakiuun CS; ) +3 Oyp)=
=CO;, y + 2 SO; (), AH; = -1075 k[l mpu cTaHgapTHHIX ycioBusX. Paccuuraiite TemmepaTypy
Hauvana peakuun, eciia S(CS2)=151 JIx/monb-K; S(02)=205 Tx/monb-K; S(CO,)= 213 JIx/moib-K;
S(S0,)=248 Tx/monn K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauansHas koHUEHTpanus Bogopoja
2 Monb/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,7 Mosb/1 Bogopoaa?

22. Ompeznenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 (y + 2 SO, (1, AH, = -890 k/I>x npu cTaHJapTHBIX yclaoBusx. PaccuuTaiite TemnepaTypy
Havasa peakiuu, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/monbs K; S(ZnO)= 44 Jx/moinb-K;
S(S0,)=248 Txx/mons K.

23. HaganbHble KOHLEHTPAIMU UCXOIHBIX BellecTB B peakuuu: 2 SO, iy + Oy () = 2 SO;3 () 6b11H
paBusl 1,8 Monb/n SO; u 2,4 Monb/1 Oz. Bo ckoIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIUH K MOMEHTY,
korya mpopearupyet 0,8 Mosb/m SO,?

24. B pactBope opTodocdopHoii kuciaotel Maccoit 1200 r u mutotHOCTHIO 1,153 1/MI contepKuTCS
312 r H3PO,. Paccunraiite: ®(H3PO,); Cyi; Cox; Cny N(H3PO4) 1 N (H20); T.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexxyTouHast arrectauus MO JUCHUILUIMHE «XHMHS» BKIHOYAET TEOPETHUECKHE BOIPOCHI,
MO3BOJISIIOIIME OIICHUTh YPOBEHb YCBOCHMSI OOYyYarolIMMHCA 3HAHHWM, U IMpaKTUUYECKHe 3aJaHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaICHUHN, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJITHO MPAKTUYECKOE 3a/laHUE.

Ilokazamenu u Kpumepuu oyeHueanua 3auema:

«3a4YTeHO» - OOYYaIOIIUICS JEMOHCTPUPYET TIOPOTOBBIA YpPOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOIYCKAIOTCS OLIMOKU, MPOSIBISIETCS OTCYTCTBUE
OTJENbHBIX 3HAHUH, YMEHHH, HABBIKOB, O0YUYaIOLIUICS UCIIBITHIBAET 3HAUUTENbHbBIC 3aTPYIHEHUS TIPU
ONEPUPOBAHNHU 3HAHUSIMHU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIMH;

«He 3a4YTeHO0» - OOyJalolUiCsS HEe MOXKET MOKa3aTh 3HAHWS Ha YPOBHE BOCIPOU3BEACHUS U
00BsicHEHUS] HHPOPMAIIHH, HE MOXKET IMOKa3aTh HHTEJUIEKTYyalIbHbIE HABBIKH PEIICHUs MTPOCTHIX 3a4a4.



