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Pabouas nporpamma cocraBnena Ha ocaoBe ®I'OC BO - GakanaBpuar 1o HanpabJIeHHIO
noarotoBku 27.03.01 Cranpaptuzauuss U MeTposorus (npukaz MuHoOpHayku Poccuu ot
07.08.2020 r. Ne 901)

Pabouas nporpamma paccMoTpeHa u 0JJ00peHa Ha 3aceianuy Kadeapbl XUMUH
07.02.2022, mpoTtokon Ne 6 / ,

3aB. kadeapoii H.JI. Measauk
Pabouas nporpamma oro6pena merouueckoit komuccueit UEnC
14.02.2022 r. npotokos Ne 6
[Ipencenarens 5 N ) N.10. Me3un

CornacoBaHo:
3aB. kaeapoit Texnonornu, ceprudukaiu u cepsrca aBTOMOOHIEH

&/14/ N.10. Me3un

Paboyas nporpamma cocrasieHa:
3aB. Kade1poit XUMHUH, JI-p TEXH. HAyK H.JI. Measuuk

Peuensenr: p
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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

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




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
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
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 paboTa — 59 akas. 4acos:
— ayauTOpHas — 57 aKaj. 4acos;

— BHEAYIUTOPHAS — 2 aKaJl. 4aCoB,

— camocTosTeabHas padoTa — 49 akaj. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
KOHTaKTHas paboTta E =z dopma TeKyIIero
Paznen/ tema § (B axaz. yacax) E EE Bux . KOHTpOJIA Kon
R — : g © CaMOCTOAITENBHON | yCrieBaeMOCTH U KOMITETEHIHII
@) 25 paboThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. z'S aTTecTaluu
3aH. 3aH. | &
1. Xumus
- oopmiieHHE
oTYeTa 110
1a00paTOpHOI
pabore; 3ammra OIIK-1.1,
- peuieHue nabopatopHoi OI1K-1.2,
1.1 Xumuueckast TepMOTUHAMHUKA 6 2 8 JIOMAILHETO pa6otsl. Jomamaee| OITK-1.3,
3aganus Ne 1; 3aganne Ne 1. OIIK-2.1,
- camocrositensHoe| TectupoBaHue. OIIK-2.2
u3ydeHue yueOHoun
Y Hay4HOU
JIUTEPATYPBI.
- oopmiieHne
OTYETA I10
71a00paTOpHOI
pabore; 3ammra OIIK-1.1,
- peeHue nabopatopHoi OI1K-1.2,
1.2 XuMnueckass KHHETUKA 1 6 3 8 JIOMAIITHETO pa6otsl. TomamHee| OITK-1.3,
3aganus Ne 2; 3amanne Ne 2. OIIK-2.1,
- camocrostenbHoe| TecTupoBaHue. OIIK-2.2
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPBHI.
- oopmnenue
OTYETA 10
71a00paTOpHOI
pabore; 3ammra OIIK-1.1,
- peleHue nabopatopHoi OI1K-1.2,
1.3 PacTBOpBI 8 6 11 JIOMAIITHETO pa6otsl. TomamHee| OITK-1.3,
3amanns Ne 3; 3aganne Ne 3. OIlK-2.1,
- camocrosrensHoe| TectuposaHue OIIK-2.2
U3yucHHe y4eOHOH
U Hay4HOH
JUTEPATYPBHI.




- opopmneHue
OTYeTa 1o

. OIIK-1.1,
nabopatopHoOn 3amura
. . OIIK-1.2,
1.4 TucriepcHbIE CHCTEMBI 6 2 8 padore; nabopatopHoi OIIK-1.3,
- CaMOCTOSTENbHOE paboTHI. OTK-2.1,
U3yYCHHUE yquSHon TectupoBaHue. OIK-2.2
W HAy4YHOH
JIUTEPATYPBHI.
- oopmieHHE
oTdera o
nabopatopHOn
pabore; 3amura OIIK-1.1,
15 - pelieHue nabopaTopHO OIlK-1.2,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 4 2 4 JIOMAITHETO pa6otsl. Jomammnee| OIIK-1.3,
MPOIIECCHI 3amanus Ne 4; 3aganne Ne 4, OIIK-2.1,
- camocrosrensHoe| TecTupoBaHue. OIIK-2.2
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
- oopmneHue
oT4eTa Mo
nabopatopHoOn
pabore; 3amura OIIK-1.1,
- pelieHHe nabopaTopHO OIlK-1.2,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 8 4 10 JIOMAIITHET0 pabotsl. omamuee| OIIK-1.3,
3amanusa Ne 5; 3aganne Ne 5. OIIK-2.1,
- camocrosrensHoe| TecTupoBaHue. OIIK-2.2
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
HWroro no pazneny 38 19 49
Hroro 3a cemectp 38 19 49 3a4éT
HWroro no aucuumninHe 38 19 49 3aueT




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
MaTepraj 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 peanmmuzanuu 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 NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
IIO3BOJISIET 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 arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE 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 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
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: 14.02.2022). - MakpooObekT. - TekcT : 3JIEKTPOHHBIH. -
Ceenenus nocrynnsl 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 (mata obpamenus: 14.02.2022). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
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 (mata obpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mata oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : IIEeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



http://znanium.com/bookread2.php?book=421658
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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
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HEMOCPEACTBEHHBIHA.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texHnyeckui yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. —18 c. —
Tekcr : HenmocpeCTBEHHBIM.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCcs BCEX HANPaBJICHUI MOATOTOBKH M ClielaibHOCTeH Beex (opm odyuenwus / JLT.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. U. Hocosa, 2020. —8 c. — TekcT : HemocpeaCTBEHHBIN.
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YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XHUMHUS» 1Js 00ydaroluxcsl BCEX
HaIpaBJICHUH TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. U1. Hocosa, 2020. — 20 c. — TekcT : HeMmoCpeACTBEHHBIM.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM padoTaM o
JUCLUIUIMHE «XUMMS» AJIs1 00y4aroluXxcs BCeX HaIpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKas pa3paboTka K CaMOCTOATENbHOM paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — Tekcr : HeOCpeICTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMHS» U1 00Yy4aroluXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT | HemocpeACTBEHHBIN.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYarOIIMXCS BCEX HAIpPaBICHHI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekcrt : HEOCPEICTBEHHBIHA.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSTENbHON padoTe Al 00ydyaromuXxcs 0 BCEM
HaMpaBJIEHUSAM IOATOTOBKH M CrenuanbHocTM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuii yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. U. Hocosa, 2017. — 41 c. — TeKkcT : HenocpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
na0opaToOpHOil paboTe MO AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs 10 BCEM HalpaBICHUAM
MOJrOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poxgnonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [IlporpammHuoe odecnieuenne u UHTEpHET-pecypcebl:

IIporpammHoe o0ecnieyenune

HaumenoBanue o
o Ne moroBopa CpoKk neiicTBUS JIUIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
FAR Manager |cB0601HO 0EeCCPOYHO
7Zip CBOOOTHO 0eccpouHO
Bpaysep Yandex |cBobomHO 0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMbI
HasBanue Kkypca CchblIka

DnexTpoHHas 0a3a MEPUOAMYCCKUX H3JIaHUI
East View Information Services, OOO
HanmmonanpHas
undopmanronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAy4YHOI'0 IMUTHPOBAHUS
ITouckoBass cucrema Axamemuss Google
(Google Scholar)
Wudopmanmonnas cucrema - EnuHoe OKHO
JI0CTyMa K UHPOPMAIIMOHHBIM pecypcam
denepanbHOe TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne  «Demepanbubii  macruryr|URL: http://www1.fips.ru/
MIPOMBIIIEHHON COOCTBEHHOCTH)Y
Poccuiickas T'ocymapcTBeHHas OuOnMoTEKa.
Katanoru
OnexkTpoHHble pecypchl Oubanorexku MITY
uMm. [.1. HocoBa

9 MaTtepuajbHO-TeXHHYECKOE o0ecreueHue JUCHUTLUINHBI (MOTYJIs1)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MartepuanbHO-TEXHHUUECKOE 00ecTIieueHNE IUCIUIUIMHBI BKIIOYAEeT:

VY4eOHble ayAUTOPUH [T TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

OcHamenne: MynbTUMeIUNHBIE CpeICTBa XpaHEHWs, IMepeladyd U IPEICTaBICHUS
uHpOpMalnu.

VY4eOHble ayauTOpuM Ui TPOBEIEHUS  J1a0OpaTOPHBIX  3aHATUH, TPYNIOBBIX U
WH/IMBUYyAIbHBIX KOHCYJbTAIIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOH aTtectanuu. OCHalleHHe:
OO6opynoBanue IJisi BBHITIOJIHEHHS JTA0OPATOPHBIX pabOT, XMMHYECKasi TIOCYy/a, peakTuBbI, HarmsaHubie
MaTepHabl: TaOJIMIIbI, CXEMBI, TUIAKATHI.

[TomereHus AJ1s1 CaMOCTOSTENHHON pabOThI 00YJArOIITUXCSI.

OcHamenue: [lepconanbapie kommbloTepsl ¢ makeroM MS Office, Beixogom B MHTEpHET 1 €
JOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomerienus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTyKMBaHUsI y4eOHOT0 000pyIOBaHHUS.

Ocnamenue: Cremnaxu, ceiidbl s XpaHeHus: yueOHoro obopynoBanus. THCTpyMeHTHI 1uis
peMoHTa J1a00opaTOPHOTo 000PYIOBaHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru

INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJIUTOPHYIO, MPOUCXOISIIYI0 BO BpEMs MOJIOTOBKH CTYJEHTAMU OTYETOB IO J1a0OpaTOpPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHU.

AynutopHas caMOCTOsITelNbHass paboTa OOydYaroIIMXCS IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS MO KAXKIOMY pa3zeily TUCHUILTUHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TPAKTUUECKUE
3aJlaHusl, OTBETHI HA KOTOphIE TPEOYIOT TIyOOKOTO TMOHMMAaHWs HW3YYCHHOTO MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXIOMY BOIPOCY MpeJjiaraercs 4YeThlpe BapuaHTa OTBETOB, CPEIU
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWIbHBIX. OOpaOoTKa pPe3yJbTaTOB OCYIIECTBISETCA IyTEM
COIIOCTABJICHHUS MOJNYUYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OueHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO 0aJLIOB B Kax 101 TeMe Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 6aimI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oauia.

Tecr Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmeMd O3HAYaeT:
a) MCXOJHbIE peareHThbl

0) MPOAYKTHl XUMUYECKOW peaKIuu
B) PEaKIMOHHBIN COCYl
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU

2. TlepBbrit 3aK0H (TMIEpBOE HAYAIIO) TEPMOIMHAMHKH MAaTEMAaTUUYECKU 3aITUCHIBACTCS TaK:
a) PV =vRT B) K= Aexp (- EA/ RT)

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

3. B sk30TepMuueckoil peaxium:
a) SHTAJNBIINS PEAKIIMOHHOW cucTeMbl oBeimaercs (AH > 0)

0) TertoBoit A3 ekt peakiun orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHON crucTeMbl ymMeHblnaercs (AH< 0)
T') JaBIICHHE PEAKIIMOHHON CHCTEMBI MOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!
273
a) AUct B) Q 101,3

6) AHozgg F) AHct



5. Kakue u3 npuBeeHHBIX PEaKINil ABISIOTCS YHIOTEPMUIECCKUMU?

a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 KJIx/Moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
8) 1/2 Np+ 1/2 0,=NO AH = 90 KJTx/momb

r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas u3 HanmMcaHHBIX HIKE PEAKIMH OTBEYAeT TEIUIOTe oOpa3oBaHMs okcuia azota ( || ) B
CTAHJAPTHBIX YCIOBUSIX?
a) 1/2 N+ 0O0=NO B) 1/2 N2+ 1/20, =NO

6) N+ 1/20,=NO r) NHs+ 5/2 0, =2 NO +3 H,0

7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmnock 22 /I TEmIoThI.

DHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Hua peakmmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temnepatype 627°C.

BemectBo AH®295  (KJIx/MOB) S%98  (x/Monb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni ) 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHHUs sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBHSX, NMPH TeMIepaType
627°Cn Temneparypy Hayajla peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

6) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIHMUHUBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTCst T') HE 3HAI0

10. HanHas peaxuusi:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O

MOKCT CaMOIIPONU3BOJIbHO MMPOTCKATH



a) B IPSIMOM HallpaBJIEHUU B) HE MOXET MIPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0
XuMH4YeCKasi KHHETHKA

B Tectax no Teme «XuMHuuecKasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOE 3aTaHUS
onenuBarorcs B 0,5 Oajuia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IeciaToe — B 1 0ajll, a OUHHA/IIIATOCS
—B 2,5 Oaina.

Tect Ne 1

1. Paaz[en XHUMHU, I/ISY‘IaIOH_[I/Iﬁ CKOPOCTHU U MEXaHHU3Mbl XUMHUUYCCKHUX peaKHHﬁ, Ha3bIBACTCA
a) XUMHYCCKas TCPMOJHNHAMUKaA

0) TEPMOXUMHUS
B) XUMHYECKasi KHHETHKA

2. CkopocCTb XUMHYECKON PEaKIHH — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOIHBIX BEIIECTB

0) M3MEeHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOAYKTOB) PEaKIMK B €IUHHUILY BpEMEHU B
enuHuIe o0bema

B) KOJIMYECTBO BELIECTBA IPOYKTOB pEaKLUK K MOMEHTY OKOHYaHMsI peakLuu

3. B kakux eguHUIIAX BbIpa)kaeTcs CKOPOCTh XUMUUYECKOW peakiuu?
a) MOIIb T ¢

0) Oe3pa3zmepHas BEIMYMHA
2
B) MOJIb" C

4. Or kakux (paKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKuii?
a) OT MPUPOJIbI PEATUPYIOLIUX BEIIECTB

0) OT TeMnepaTypsl
B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS  OOpaTHUMBIX  IPOLIECCOB  KOJMYECTBEHHO
XapaKTepu3yercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH

0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS

6. Kak 3anuceiBaercs BBIPpAKCHUC OJII CKOPOCTH pCaKIIUU
4 NO ) +6 HZO =4 NH_?,(F) +5 O2(r)

a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°

7. Kak 3anuiercs BeIpaXeHUeE 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D] / [A][B]
B) Kp = [A][B] % [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe NoKa3bIBaeT 3HaUYeHue TerioBoro dddexra peakiun?

a)l ¥
3 \
6) 2 2
B) 3
1 I ;

v

XOJ1 pEaKIu

9. UYrto MOXHO CKa3aTh O peakKIiny, N300paKCHHON Ha qUarpamme K Bompocy 87
a) 9K30TEepMHUYECKask PEaKIIHs

0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEILAETCS BIEBO.

a) IpY NOHM)KEHUH TeMIepaTypbl
0) Tpu MOBBILIEHUH TEMIIEPATYPHI
B) MU MTOBBIIICHNY JIaBJICHUS

11. Jns peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexoTOpo#l TeMnepaTrype KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHIEHTpalus BojaopoAa paBHa 1,2 Monb/i. Beluucnure HCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.

a) 1,2

0) 3,5
B) 5,0
PacTBOpbI

B Tecrax mo Teme «PacTBOpe»: mepBoe 3amaHUE oOleHHMBaeTcs B 1 Oami; BTOpoe, TpeTbe,
4eTBEpPTOE, MATOE U MIECTOE 3aaHus - B 1,5 Oanna; cepmMoe, BOCBMOE, IEBIATOE U JIECATOC — B
0,5 6amna.



Tect Nel
1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHHE 3aIUIICTCS B BUJE

1) 2K*+ S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

1)1 2)2 3) 11 4) 13
4. J1ng noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer

1) 106aBHUTH COSHYIO KUCIIOTY

2) n06aBHUTH LIETOYD

3) pa3zbaBHUTBH pacTBOP BOMOI

4) TOBBICUTH TEMIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHUIHUEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMALIMHM PACTBOPEHHOI'O BEILIECTBA — 3TO

13 2) 4 3)5 4) 6

6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeICHHE
pactBopumMoctu Ag2C204

1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) macchl BemecTBa K Macce BOJIbI

2) KOJMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K calGpIM 371eKTpoIuTaM OTHOCHUTCS ...

1) ruApOKCUI aMMOHUS

2) TUAPOKCUI Kaus

3) XJIOpUa KaabIHs

4) MapraHIoBas KUcJioTa
9. M3BeCTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIE MOTYT MMETh WICJIOYHYIO WM KHUCIYIO Cpeay.
[IpnuunHO# 5TOTO ABIAETCA ...

1) snextponus cosen
2) JAWCIPOIIOPIIMOHUPOBAHUE COJIEH
3) ruapaTupoBaHHUE CoJeit
4) THaPONU3 CONei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser

D1 2) 7 3)0 4) 10



JAucnepcHbie CHCTEMBI

B Ttecrax mo teme «J/lucmepcHbIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W HYETBEPTOEC 3aJaHUS
OLIEHUBAIOTCA B 1 Oai1; mATOE U IIeCTOE 3aJaHusd - B 3 Oaiia.

Tect Nel

1. Vkaxwure pa3Mepsl YaCTHI[ KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbmre 100 HM
3) ot 1amgo 100 am
2. Kakue HOHBI CMOCOOHBI BBI3BATH KOATY/SIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT
3. JIast Kakoro 3IIEKTPOJIMTA TOPOT KOAryJyIsiiiii KOJUTOW/IA C MOJOXKHUTEIBLHO 3apsHKEHHON YaCTHIIEH
JIOJDKCH OBITh HAUMEHBIIIAM?
1)  xuopua Kanus
2) cynbdar Kanus
3) oprodocdar kanus
4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe&** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuau3aropa?

1)  xuopun xene3a (111)
2) Bom;a
3)  rUApOKCHI KaHs

5. IIpu B3aumopneiictBuu 20 mu 0,001H nutpara cBunna (lI) ¢ 10 ma 0,02H cynbdara kamus
obpasyercs 3076 cynbdara ceunna (I11). K kakoMy siexkTpoay H0KHBI IEpEMENIAThCS YaCTUIIBI
JCTIEpCHOM (pa3bl mpH aeKTposu3e?
1)  HaxomATCs B COCTOSHHU JUHAMHUYECKOTO PAaBHOBECHS
2) K Katomy
3) kaHomy

6. B nBe kosn6b1 HasUTO 10 50 MIT 30715 TUAPOKCHIA Kene3a. s Toro 4yToObl BBI3BATh KOATYISAIUIO
305151 TOTPeOOBAIOCH TOOABHUTH: B mepByIo — 5,3 M1 1 H pacTBopa xmopuaa kanus; B Apyryto — 18,7
mi 0,001H pactBopa docata HaTpus. Berarcante nopor KoaryJisiuy KaXI0ro JeKTPoJInTa.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MpPOouECChI

B tecrax mo teme «OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIC MPOIIECCH»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 0aJIOB.

Tect Ne 1
1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...

1) yBeNMYMBAET CBOIO CTEIICHb OKHCIICHHSI
2) TPUHUMAET AJIEKTPOHBI
3) oTmacT CBOM AIIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...

1) HelTpalbHBIE AaTOMBI IIPEBPAILAIOTCS B MTOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TIOJIOXKUTEIBHBIN 3apsi/] HOHA YMEHBIIACTCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DIEMEHTHI, HaXOAIIUECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnoma Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakumu, npotekaromier mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuro
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peakInu, IPUBEICHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAKOTCS B 1 6ann; TPETHC U YCTBCPTOC 3aJaHUSA— B 1,5 63.]'[.]'[21; meCTOoC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAN ONIPEAETISIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BoabiMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmuyeckoro siemeHta MQ|IMQSO,||CuSO4|Cu mpu cranmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TIPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) kucnopon
4. Ykaxute cyMMy KO3 (HUIIMEHTOB B YpaBHCHHH DJIEKTpOH3a pactBopa Hurpara meau (11)
1) 12
2) 11



3) 10
4) 8
5. Kakas ¥3 1IpHUBEICHHBIX  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEAKUMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...
2) CuSOy4+Fe —...
3) CuSO;+Na—...
4) HCI+Cu —...

6. Bbrumciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. IlpuBemuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOPpO3uM TanbBaHomapsl Zn|Mg B CEpHOKHCION
cpezne. B orBetre ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHeayI[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta o6yqa10mnxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKON MaTepuaia; ohOPMIICHUS OTYETOB MO
nabopaTOpPHBIM paboTaM U BBITIOJIHEHHUS JIOMAITHUX 3aaHUH.

BapHaHTbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHuil 119 BHeay)II/ITopHOﬁ CaMOCTOATEIbHOM paﬁoTI)I
CTYACHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1

no TeMe «XuMH4ecKas TEPMOANHAMUKA»

B ngomarHem 3amanuu 1o TeMe «XuMudeckas TepMOJUHAMUKay: TIepBast 3a/1ada OIICHUBAETCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amayga Nel

Jisa peakunun CHy oy + CO, ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpaBIICHUE
CaMOMPOU3BOJIBHOTO TEUEHUSI PEAKIIMU MIPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 0C,
eclu Ter1oBoi 3 (eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCA. Y KOKUTE: a) BBIICTISAETCS
WIM TIOTJIONIAeTCS DHEPrHst B XOJ€ peakuuu; O0) MPUUYNHY HAWICHHOTO H3MEHEHHUS SHTPOIHH.
PaccunraiiTe TeMnepaTypy Hadana peakyH.

3amaya No2

Beruncnure temoBoit  addekr peakuuu: CaCs  + 2 HoOy = Ca(OH); () + C2H (1), monb3ysce
CTaH/IaPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIN
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?



3amaya Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHUSM PACCUUTANTE TETNIOBOM 3((DHEKT peaKIuu:
Hypy + COz¢)=CO () + H2 Of). TepMoxummuueckue ypaBHEHUS:

a) H, ® T %5 0y = H,O (™) AH =-241,9 x]Ix;
6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2

10 TeMe «XUMHYeCKass KHHETHKA»

B nomamaem 3agaHuu mo TtemMe «XHMMHYECKas KMHETHKay: IepBas 3ajada olneHuBaercs B 1,5
Oaia; BTopas — B 0,5 6ajuia; TpeThs, YeTBEPTasl U msaTas — B 1 Gaw.

3amayga Nel

Peakuus nporekaer no ypasHeHuto: O oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BeuiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh NpsAMOW peakuuu, korga npopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIeHUE B CCTEME B JBa pasa?

3amaga No2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEILIECTBA BCTYIIUT B PEAKIIUIO IIPH TEMIIEPATYpPE
200 °C, eciu TemmepatypHbIi K03 UIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKONBKO pas H3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKLINH?

3amaga Ne3

HaiinuTe HavaibHBIC KOHIIEHTPAIIMHA UCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITUU:
Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTpAaLUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3agayda Ne5
BrIpaszure uepe3 KOHIIEHTPAIMH PEareHTOB KOHCTAHTHI PABHOBECHSI CIICAYIOIINX PEaKIIHA:
Nor + 3 Hay = 2 NH3(py, AH = -92,2 xJIx;
COyry +C @ =2CO), AH =+160,5 xIx;
COr +HoOr =CO2y + Hyp, AH =-41,1 x/Ix.

VYKakuTe HanpaBlieHUE CMEIIEHUs XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUil: a) IpU MOHMKEHUU
TEMIIEPATypbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TOBBIILIEHWU JaBIEHHUS, €CIM TeMIleparypa
MOCTOSIHHA.



Jlomaimnee 3aganue Ne 3

1o reme «PacTtBopbn»

B nmomammnem 3amanum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThid W IATas 3aaadud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 1/MI?

PaccunTaiiTe: a) MaccoByro JIOJII0 BeHIeCTBa B pacTBope; 0) MOIAPHYIO KOHIICHTPALUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYHUTE MOJICKYJISIPDHBIC W HAIIUMIIHUTE COKPAIICHHBIC HMOHHBIC YPABHCHUA peaKHI/Iﬁ
B3aHUMOJICHCTBHUS CJICAYIOIIUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,S0; —
Sb(OH); + NaOH —
3amaga Ne3

CocraBbTe MO J1Ba MOJICKYJIAPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba®* + CrO; — BaCrOy;
NH;* + OH — NH4OH;
ZnS + 2H" —Zn** +H,S
3amaga Ne4

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3agadga Ne5

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIDHBIC ypaBHEHHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaya Ne6

Haiimure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEIMHEHHUSL.



Jlomamuee 3aganue Ne 4

no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon>

B nomaniaem 3amanuu mo TeMe «OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC ITPOIIECChI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amia; BTopas — B 2,5 O6ania; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure KO03(pPULIMEHTHI B ypaBHEHHAX OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUH.
VYKaXuTe THUIl KaXKI0H PEAKLUN.

Paccumuraiite >3JIEKTPOABMKYIIYIO CHIy W OIPEAECIUTE HAMNPABIECHUE CaMOIPOU3BOJBHOIO
MPOTEKaHUs  IEPBOM  peakUMud  NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJb3ys  3HAYCHHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX MOTCHIUAJIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H;O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0O, + H,O
NH4sReO, +H, — Re + NH; + HO

KBrO —» 0O; + KBr

3amaya Ne2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
KMnO4; + NaNO; + HO0—

NaCrO, + H;O, + NaOH —

Bi(OH); + Na)S$;0s+ NaOH —

Bi.O; + C —

Mg + HNO3 pass) —

3amaua Ne3

Maubl n1Be okucnutenbHO-BocctaHoBuTenbHBIe mmapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonp3ysich TaOMUIECH CTAaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTAaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykaszanHod cpene (HNOs).  Paccuurtaiite 3HadYeHue
AJIEKTPOIBIIKYIIEH CHIIBI PEAKITUH.

Jlomaimnee 3aganue Ne 5

mo TeMe «SJICKT[)OXI/IMPI‘ICCKI/IC CUCTEMBD>

B nomarnraem 3a1aHnu 10 TeMe «JIEKTPOXUMHUYECKIE CUCTEMBI»: TIepBasi 3ajada OlEHHBACTCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethbst — B 2,5 Oasna.



3amaya Nel

CocraBbTe DIEKTPOHHO-MOHHBIE ypPAaBHEHMs DIIEKTPOIHBIX IPOLIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOPA3yIOILEH peakiuy, POTEKarollell npu paboTe rallbBaHMYECKOTO 3JeMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHUECKOTO 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBUSIX.

HpI/IHHB IIOTCHIKMaJl aHOoJa pPAaBHBIM CTAaHAAPTHOMY 3HA4YCHHUIO, pacch/ITaﬁTe KOHLOCHTPAIHIO

KaTMOHOB METaJlla B KATOJJHOM pacTBope, rpu KoTopoit I/IC rajibBaHU4ECKOT0 3JIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3amaga No2

[IpuBenure cxembl BJCKTPOAHBIX MPOIECCOB U  MOJEKYISPHBbIE YPAaBHEHUS PEaKIIMid,
MPOTEKAIOIINX PHU IIEKTPOXUMHUYECKOH Koppo3uu rainpBanonapel  Co/Ni: a) B kucioit cpeze; 6) Bo
BJIQ)KHOM BO3/YXE€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHW cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaya Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJIAPHOE YPAaBHEHUE PEAKIUU, IIPOUCXOIALLEH IIPU DIIEKTPOIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

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

VKaxure BO3MOKHEIE MMPpUYIUHBI YMCHBIICHUS BbIXOJAa MCTAJJIA IO CPABHCHHUIO C PACUCTHLIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmoauHaMudeckne napameTpsl U QYHKIIUN COCTOSTHHSI CUCTEMBI.

Buytpennss sneprus. Pabora. TemioTa.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNME HA TEMIoBoi 3¢ddekTt
XUMHYECKOW PEaKInu.

7. Tepmoxumus. 3akoH 'ecca.

8.  CmencrBus u3 3akona ['ecca.

9.  DHrpomnus Kak GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKkOH TepMOIUHAMHUKH.

11. Tperuii 3aK0H TEPMOJIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE
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KOHTpOJIBHbIe BOITPOCHI 11O TEME «XHMHYeCKasi KHHETHKA)

Xumunyeckast KnHeTuka. CKOpoCTh XUMUYECKOM peakMy U METO/bI €€ PETYJINPOBAHMUS.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCca. DHEpreTuyecKas quarpamMmma.

KpuBas MakcBemia — bonbsiiMana. DHepreTuueckuii 6apbep.

Karanutruueckue cucTemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMblie U HEOOPATUMBIE PEAKIIUU.

KoHcTanTa XMMHY€ECKOro paBHOBECHSL.

Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle—Illarense.

BnusiHue KoHIIEHTpanuy, JaBiIeHUs U TEMIIEPATypPHI.

®a30BbIE PABHOBECHUSI.

®a30Bble AUArpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopumMocTs rasa.

PactBopbl. CnocoObl BbIpaXXKEHHMsS KOHILIEHTPALMd pacTBOPOB (MaccoBas J0Jis, MOJIIpHAs
KOHLEHTpaLusl, MOJISIpHAs KOHLEHTpaLUs SKBUBAJIEHTa, MOJIbHAS JIOJISl, TUTP).

KonnuratusHble cBoiicTBa pacTBOPOB. M ieabHbIi pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HoHHas Teopusi KUCIOT U OCHOBaHMN AppeHnyca. OCHOBHbBIE MOHSATHS M MOJOXKEHHUS TEOPHUU
Appennyca.

Jucconmanus KHCIOT, OCHOBAaHMN W COJIEH C TOYKHM 3pEHUs HOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenenp quccounanui. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Jucconumanus ciadbix 31eKTpoauToB. KoHcTaHTa Arcconuaim.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOro oOMeHa MEXy dJEKTPOJIUTAMH (HA MPUMEpPEe pPeakiuidi oOpa3oBaHus cI1aboro
IIEKTPOJINTA, OCAJKA U raza).

IIpou3sBeneHne pacTBOPUMOCTH.

HonHoe npounsseneHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTEINH.

I'maponus coneit. Tunsl rupon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DakTOophbl, BIUSIIOLIUE HA TPOLIECC THIPOIH3A.

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbn)

I'eTreporennsie cmecu. JlucnepcHbie CHCTEMBI.

JucnepcHoctb. Knaccudukanuu AUCTIEPCHBIX CUCTEM.
Konnoumgneie pactBopsl. JInodunbpabie U TM0POOHBIE KOJITOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUIOUAHBIX cucTeM. CTaOuIn3aTopshl.
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10.
11.
12.
13.

N~ WNE

arLNE

©CoN>

11.

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

Koarymnsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenuMeHTAIHS KOJUTOUIOB.

Koarynsiust KOJUTOUTHBIX PACTBOPOB JICKTPOIUTAMH.
[Tpasuiio [lyneie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyecKkre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DIEKTPUYECKHE CBOMCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe « OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX pPEaKIil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCIICCTB.

Baxueiiume oKMCIUTENN U BOCCTAHOBUTEIH.

Tumbl OKMCIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KOHTpOJIbeIe BOITIPOCHI IO TEME «3.]16KTp0XI/IMI/I‘leCKI/Ie CHUCTEMbBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MeTal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

DIEKTPOABUKYILAsA CUJIA TAIIbBAHUYECKOTO JIEMEHTA.

N3MepeHne SIeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX AIEKTPOAHBIX MMOTEHIIMAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKCHUI.

Ypasuenue HepHcra.

DIIEKTPOIN3 PaCcIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O6benunenHbli 3akoH Dapazest. Beixoa mo Toky.

Kopposus metannos. Knaccudukaiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJIIEHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOChEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TTOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUTHl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUHN AJIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIEC JIEMEHTHI.



INPUJIOXXEHHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)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
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CnocobeH aHanu3upoBaTh 3a/a4d NPOPECCHOHATHHON NEATETLHOCTH HAa OCHOBE IOJIOKEHHUH, 3aKOHOB M METOZOB B 00JacTH CHOCOOHOCTBIO K

a0CTPaKTHOMY MBILUIEHUIO, aHAIU3Y, CUHTE3Y

OIIK-1.1:

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

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TEpPMOIMHAMUKH.
2 OHepreTuka XMMHUYECKHUX IPOLIECCOB.
3 OHTaAIBIN. 3aK0H [ 'ecca U CiIeaCTBUA U3 HETO.
4 OHntponus. YpaBHeHue bonbliMana. BTopoii u TpeTuii 3aK0HbI TEPMOJMHAMUKH.
5 Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.
6. Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.
1. CKopocThb peakui U METO/Ibl €€ PEryJIMPOBAHHUS.
8. Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [lpasuno Bant-I'odda.
9. DHeprusi akTUBaIuu. AKTUBUPOBAHHBIA KOMILJIEKC. Y paBHEHUE AppeHHnyca.

10.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBL. | OMOTr€HHBIH KaTallu3.

11. KaranmsaTopsl 1 KaTaauTH4eCKuEe CUCTEMBIL. [ €TepOreHHbIN KaTanus.

12.  Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOIO paBHOBECHSI.

13. Cwmenenne xumuueckoro paHosecus. [Ipunnun Jle [llarense.

14.  PactBOpbl. CIOCOOBI BBRIpRXKEHUSI KOHLIEHTPALIMH PACTBOPOB.

15. PactBopb! 3nekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON Tuccolranuu. 3aKoH
pa36asnenust OcTBanbAaA.

16. Jucconmarus KMUCIOT, OCHOBAHUM, COJIeH. AM(OTEPHBIE JIEKTPOTHUTHI.

17.  PactBopumocTb. IIponsBeneHue pacTBOPUMOCTH. YcCIOBHE OOpa30BaHHUS U PACTBOPEHMS
OCaJKOB.

18.  Muccoumarus Boasl. loHHOE nmpousBeneHue Bojasl. pH.

19.  T'mmpomms coneil. CTeneHp U KOHCTAHTA THIPOJIH3A.

20.  Jucnepcuble cuctemsl. Knaccudukanus. Jinopunbabie u 1nodoOHbIe KOIIOUIBI.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCITUTETHHO-BOCCTAHOBUTEILHBIC CBOICcTBa BEIIECTB. Knaccudukanus

OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.
24, DNEKTPOXUMHUECKHE CUCTEMBI. 3aKoHbI Papajies. DNeKTPOAHBIN MOTEHIUAL.




25. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

26. DNEKTPOXUMHUECKHE CUCTEMBI: JJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 3IeKTpoaun3a.
27. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU JIEKTPOIN3€ pacTBOpoB. [Iprumenenue
JNEKTPOJIN3A.

Koppo3sust. Buast koppo3uu. CriocoOb! 3aIIUThl METAIUIOB OT KOPPO3HH.

OIIK-1.2:

Pemaet CTaHAapTHBIC

npodeccuoHabHBIE  3aJa4dl  C

IMPUMCHCHUCM
MATEMATHYCCKOI'O aHaJIu3a

MCETOJ0B

Ilpumepnsle npakmuyecKkue 3a0anus

1. Onpenenuth ¢ KAKUMHU M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
THAPOKCHIA Kalus: HOoAoBojopoaHas kuciora, xaopua meau (Il), oxcun yrimeponma (1V), oxcun
ceuna (ll), ruapokcua amOMuHUA, THAPOKCUI aMMOHHUsA. COCTaBbTE YpaBHEHHSI BO3MOIKHBIX
peakuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOU (popmax.

2. Ompenenute BO3MOXKHOCTH BOCCTaHOBJIEHHsS OKcuaa xenesa Fe3Os yrmepogoMm mpu
cTaHJapTHBIX ycnoBusax u Temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 (HUIMEHT peakuy paBeH 2,5. Kak M3MEHUTCS CKOPOCTh PEakIMu: a) IPH
noBbIieHuN Temmeparypsl or 60 mo 100°C; 0) mpu OXJaXIeHHH PEeaKIUOHHOW cMecH 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. Ilpu npoxkaJMBaHUM METAJUIMYECKOIO THUTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIi
pacTBopsieTCsi B KOHLIEHTPUPOBAaHHOW CEpHOM KHCIOTE€ M CIUIaBisIeTcs CO Ienoubto. Yro
IpesicTaBiIsieT cobol 3To coequHenune? Hanmummre ypaBHeHUs BCeX YKa3aHHbBIX peaKuil.

6. CkOJIpKO MWILTIIIUTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI € IJIOTHOCThIO 1,84 T/Mi
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)? CocrtaBbTe cxeMmy 3JEKTpoJiM3a STOTO




pacTBopa.

8. AmoMUHUH CKJIeTTaH ¢ Mefpto. Kakol 3 MeTamioB OyJIeT KOppOJUpOBaTh B CPele 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 + H,SO4 = S + SO, + NaSO4 + HO mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
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: Cmnocoben dopmynupoBaTh 3amauu MpodhecCHOHATHHOM JESTEIHPHOCTH Ha OCHOBE 3HAHMM MNPOPUIBHBIX pa3/esioB MaTEMaTHYECKUX H

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

Hepeueub 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
MOHOB METAJVIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/]I.

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 YPAaBHECHHSI PEaKIMi, 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€KTpPOHHBIC YypaBHEHHUS OJIIEKTPOJHBIX MPOLIECCOB, 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; Cmi N(Al2(SO4)3) u 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 PEAKITUNA:
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, ecau S(Cly)=223 Jx/mons K; S(H,0)=189 Jx/mons-K; S(HClH= 187]1x/monbK;
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 Boasl pactBopria 160 1 xmopuna xenesa (I1I). [ImoTHOCTh moydeHHOT0 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 x>k mpu cTaHIapTHHIX yciaoBUsX. 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 ypaBHeHuto: 2 Hy ) + Sy 1) = 2 HyS(). HauanbHnas koHIeHTpaius Bogopoaa
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 () + 2 SO, (1, AH, = -890 k/I>x npu cTangapTHHIX ycinoBusX. PaccuuTaiite Temnepartypy
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/n Oz. Bo cKoIbKO pa3 U3MEHHUTCSI 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,. Paccumnraiite: ®(H3PO,); Cyi; Cox; Crny N(H3PO4) 1 N (H20); T.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHast aTTecTanus MO AUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOLUIMMHUCS 3HAHUN, U TPAKTUIECKHE
3aJJaHMsl, BBISIBIISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI M BIIaICHUH, TPOBOAUTCS B opme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOIUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKIIFOYAET 2 TEOPETUYECKUX BOIIPOCA U OJJHO MPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO» - O0YyYaroIIMiiCs EMOHCTPUPYET MOPOTrOBbIl YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJE€ KOHTPOJIbHBIX MEPONPUATHN JOMYCKAIOTCS OIIMOKH, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUNCS UCTIBITHIBACT 3HAUYNUTEIIHHBIC
3aTpyAHEHUS TIPU ONEPUPOBAHUH 3HAHUSIMU | YMEHUSIMH TIPH UX TIEPEHOCE HAa HOBBIE CUTYalIUH;

«He 3a4YTeHO0» - 00y4arolUiCcs HE MOXKET II0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEIACHMUS
U 00bsICHeHHsI HH(OPMALIUK, HE MOXKET NTOKa3aTh MHTEIUIEKTyalbHbIE HABBIKM PEIICHUS TPOCTHIX
3ajad.



