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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




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

Juctumimaa XuMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO MIaHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Huctunnmua Xumus BXOIUT B 0a30ByIH0 4acTh y4eOHOro IUTaHa oOpa3oBaTeNlbHOM
MIPOTPaMMBI.

Jns  u3ydeHus  AWCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YNIbTATE H3yUCHUS TUCITUILTNH/ IPAKTHK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA I/ISY‘-IGHI/ISI I[I/ICLII/IHJII/IH/HpaKTI/IK:
be3zomacHOCTb XKU3HEAEATEILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUHCSA JOJIKEH
o0s1azaTh CIeAYIOIUMU KOMIETEHIUSMMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTop JOCTHXXCHHA KOMIICTCHIINN

OIIK-1 CrocoGeH MpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEpHbIE 3HAHHS, METOJbI
MaTEeMaTHYECKOro aHaJIN3a U MOJIETIMPOBAHUS B MPO(ECCHOHAIBHOM AEATEIbHOCTH;

OIIK-1.1 Pemaer cranmapTHeie TpodeccHOHANbHBIE 3aMaud  C PUMEHEHUEM
OOIIEeMHKEHEPHBIX 3HAHUI
OIIK-1.2 [TpumeHsier MeTOAbl MOJEIUPOBAHMSI M MaTEMaTHYECKOTO aHalu3a s

peneHus 3a1a4 B 1po(eCcCHOHAILHON JEITSIALHOCTH




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHMIIINHBI (MOIYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOoHTaKTHas pabora — 10,6 akas. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHEAyIUTOpHAs — 2,6 aKaJl. 4acoB;

— caMmocTosTeapHas paboTa — 88,7 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E =z dopma TeKyLero
=
Paznen/ Tema g (B axaz. vacax) = Bz . KOHTPOIT Kox
> & © | camocrosiTenbHOl | ycreBaeMocTu u
JIACIMTUTHHBI N £ o ., | KoMIeTeHIUn
25 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | 3 & ATTeCTAlNH
Jlek. < < 11
3aH. | 3aH. |Q &
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITEIbHOE
H3yueHHe y4eOHOU ammra
U Hay4HOI . OIlK-1.1
1.1 1 Xumudeckas TepmoguHamuka | 1 20 Y KOHTPOJIBHOMN '
JIUTEPATYPHI; OIlK-1.2
paboTsl.
- pereHue
KOHTPOJIbHOU
paboTsl.
HWroro no pazaeny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITETIbHOE
u3ydeHue yueOHoui ET—
Y Hay4HOU . OIlK-1.1
2.1 2 XuMu4eckasi KHHETHKA 1 18,3 i . KOHTPOJIbHOM '
JUTEpaTyphl; paBoTsI OIlK-1.2
- perieHne
KOHTPOJIbHOU
paboThI.
Hroro no pazneny 18,3
3. 3 PacTBOpEI
- ohopmieHUe
oT4eTa o
1abopaTopHBIM
paboram; Sauura
i nabopaTtopHOH
CaMOCTOSITEIILHOE parTop OIIK-1.1,
3.1 3 PactBoOpBI 1 2 4 10 .| pabotel 3ammra
n3ydeHue y4eOHou . OIIK-1.2
N KOHTPOJIBHON
U Hay4yHOH
paboTsl.
JIUTEPaTypBHl;
- peleHue
KOHTPOJIBHON
paboThL.
Hroro no pazaeny 2 4 10




4. 4 lucnepcHble CUCTEMBI

CaMOCTOSITETTbHOE
n3yudeHue y4yeOHou
i yaes 3amuTa
Y HAYYHOU . OIIK-1.1,
4.1 4 [TucniepcHbIE CUCTEMBI 15 KOHTPOJIBHOM
JIUTEpaTypBhl; OIIK-1.2
paboThI
- pereHne
KOHTPOJILHOU
paboThI.
Hroro no pazaeny 15
5. 5 OxucIUTeNFHO-BOCCTAHOBUTEIBHBIE
MPOIIECCHI
CaMOCTOSITETTbHOE
u3y4yeHue yueOHoi
51 5 Y yaes 3ammra
Y HAy4HOU . OIIK-1.1,
OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIC 10 KOHTPOJIBHOM
JIUTEpaTyphl; OIlK-1.2
TIPOIIECCHI padoThI
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 10
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- opopmIIeHHE
oTdYeTa Mo
1abopaToOpHBIM
adorawm;
p ’ 3amura
nmabopaTopHOit
6.1 6 DNEKTPOXUMHAYECKUE CaMOCTOSITEIILHOE parop OIIK-1.1,
15,4 ~| paborsl. 3ammura
CUCTEMBI u3ydeHue yueOHoui . OIIK-1.2
N KOHTPOJIBHON
1 HayIHOU
paboTsl.
JIUTEPaATypPHI;
- perieHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
Htoro 3a cemectp 88,7 9K3aMeH
HWroro no aucuuminHe 88,7 JK3aMeH




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 NPHUMECHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JIEKIUN-KOHCYJIbTAlUH, I'l€ TEOPETUYECKUI
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 peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIieTcss B XoJe Ja0opaTopHbIX 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
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 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,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenojiaBaTesieM, SIBISIFOTCS: BBISBICHHE 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 U IPOWUTH 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 - (mara oOpamenus: 26.04.2023). - 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: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - 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: 26.04.2023)). - MakpooObeKT. - TeKCT . AIEKTPOHHBIA. -
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 oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/ﬁIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
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 (mara oOGpamienus: 26.04.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
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:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO IUCHUILUIMHE «XHUMHS» Uil O0ydaroUuuxcs BCEeX HallpaBJICHUN
NOJrOTOBKM W  CHeUWajbHOCTEH JHEeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENIbHONW PalbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydJaroMIMXCsl BCEX HalpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeACTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX pPEAKIIMd M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHHs K JaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00Y4aroIINXCs BCEX HAMpaBJICHUI MOATOTOBKH M CIielHaibHOCTEH Bcex (hopm oOyuenust / JL.T.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocopa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHus JUIsl CaMOCTOSTEIbHONW PadOThl MO JUCHUILIUHE «XUMHUS» IS 00y4aroUIuXcs BCEX
HaIpaBJICHUH MOJTOTOBKM W crenuaibHocTel Bcex (hopm oOyuenus / H.U. Pomunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uynposa, JI.B. PactBopsl: MeToauueckas pa3zpaboTka K J1abOpaTopHbBIM paboTaM 1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIMXCcsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOroOpcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSATENILHOW paboTe 1o
IUCLUUIUIMHE «XUMHs» A7 OOYyYalolIMXcs IO BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1aOOpaTOpHOU
paboTe Mo AuCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HaNpaBiICHUSM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. Boapsi; Marautoropcekuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
TeKCT : HEeMmoCpeACTBEHHBIN.

8. Konsma, JI.T'. OkucnuTebHO-BOCCTAHOBUTEBHBIC PEAKIINH: METOANYCCKHAE YKA3aHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTeNbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSATEILHON padoTe sl 00y4Jaromuxcs Mo BCEM
HAlpaBICHUSM IMOATOTOBKM M cHenuaibHOCTSM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHUYECKHE IPOIECCHI: METOJWYCCKUE YyKa3aHUs K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUSM
MOJITOTOBKKM U CIeNUabHOCTAM BcexX Gopm obyuenust / O.A. Mumypuna, H.W. Poanonosa;
Marnuroropckuii roc. rTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEACTBEHHBIMN.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS JTULEH3UU
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
7Zip CcBOOOIHO 0OECCPOUHO
FAR Manager |cBo60HO 0eccpouHO
Bbpaysep Yandex [cBoGoaHO 0eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanwue xypca CchlUIKa
DneKTpoHHBIE pecypchl Ombmmoreku MITY
uM. I'.11. HocoBa
Poccuiickas T'ocymapcTBenHass OuOnMoTeKa.
Karanoru
Wudopmanmonnas cuctema - EnuHoe OKHO
JOCTyHa K HH(G)OPMALMOHHBIM pecypcam
ITouckoBass cucrema Axkagemus Google
(Google Scholar)
HammonansHas
undopmanuronno-ananurtuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
DnekTpoHHas 0aza NMEPUOIUYSCKUX H3AaHHUI
East View Information Services, OOO
9 MarepHaJIbHO-TeXHHYECKOE o0ecneueHne U CIUIINHbI (MOTYJIs)

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

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

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

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

https://dlib.eastview.com/

MartepuanbHO-TeXHHUYECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

1. Y4eOHnble ayuTOopuu Ui IPOBEACHUS 3aHATUHN JIEKLIHOHHOTO THIIA.

OcHalieHne ayIuTOpun: MYJIBTUMEIUNHBIE CPEACTBA XPAHEHHUs], NIEPENAYN U IIPEICTaBICHUS
uH(popManun

2. VYueOHble ayauUTOpPUM U1 TPOBEAEHUS JIAOOPATOPHBIX 3aHATUH, TPYNNOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTALMN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OcHalleHue:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocyia, peakTuBbl, HarnsaHsie
MaTepuabl: TAOIHIIbI, CXEMBbI, IITaKaThI.

3. [TomereHus 17151 CAMOCTOSATEIILHOM paOOTHI 00 YUAIOIIIMXCSI.
OcHnamienne ayautopun: Ilepconanpabie KommbioTepsl ¢ maketom MS Office, Brixogom B
WHTEepHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

4. TTomenieHus 7151 XpaHEHUS H TPO(PHIIAKTHIECKOTO 00CTYKUBaHUSI y4€OHOTO 000PYI0BaHUSI.
Ocnamenue aymutopuu: Cremnaxu, celdsl s XpaHeHHs y4eOHOTO O0O0OPYIOBAaHHUS.
NHCcTpyMeHTHI AJ1s1 peMOHTa JTabopaTOpHOTO 000PY10BAHHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydaroUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOMCXOJUT Kak BO BpeMs JIaOOpaTOPHBIX 3aHATUH, TaK M HA IUJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJIUTOPHYIO, IPOUCXOJIAILYIO BO BpeMsl MTOATOTOBKH 00YYarOIUMHUCA OTUETOB MO J1a00OpaTOpHBIM
3aHSTHUSM U BBIMOJHEHHS TOMAITHUX 3a/IlaHUH.

AymuTopHass caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpEeArnoiaraeT MpOXOXKICHHE
TECTUPOBAHUS 10 KaXJAOMY pa3Jeny AUCHUILIUHBL. TeCThl BKIIIOUAIOT TEOPETUUECKUE U IPAKTHUYECKUE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOTO TOHMMAHHWs HW3YYEHHOTO Marepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA IyTEM
COIIOCTABJICHHUS MOJYUYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OueHb OBICTPO. MakcumabHOe
KOJIMYECTBO OAJUIOB B K101 Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECSATOE 3aJaHusa — B 2 Oayua.

Teer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaeT:
a) MCXOJHbIE pEeareHThbl
0) MIPOAYKTHl XMMUYECKOH peakiiu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBbrii 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxkuu:
a) SHTAJIBNNS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil s ekt peakuuu otpunarenet (Q< 0)
B) DHTAJIBIIUS PEaKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CranaapTHble TeoBble 3 (HEeKTh TPUHATO 0003HAYATH:

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kaxkue u3 mpuBEeICHHBIX PEAKIINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I>x/Moib
0) H+4/2 0,=H,0, AH = -242 K]]x/Monb
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I»x/mMoI1b

6. Kakas u3 HammcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuna meau( || ) mo peakuus :
CuO () *+ C (rpagur) = CU (¢ + CO (), mornmotunock 22 /K TEMI0THI.
DHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:



8.

a) 110 B)220,5

6) -200,5 r)735
Jsa peakmmut NiO ) + C (pagur) = Ni ¢ + CO (. Onpenenure BO3MOXKHOE HarpaBlICHHE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIUY IPU CTAaHAAPTHBIX YCIOBUAX U IpHU Temieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType

627°Cu TeMieparypy Hadyajia peakinuu

9.

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

0) 74,5; -36; 704K r) 225; 78; 279K

Kak n3meHsieTcst SJHTpONus NPy pa3IoKEHUN KapOOHAaTa KaJbIHs?
a) yBEINYHUBACTCS B) HE YMCHBIIIACTCS

0) yMeHbIIIaeTCs I') HE 3HaI0

10. JTannas peakius:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O
MOXKET CaMOIIPOU3BOJILHO MPOTEKATh

a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tectax no teme «XuMuueckass KHHETHUKAY: MEpBOC, BTOPOC, TPCTHE, UCTBEPTOC U IIATOC 3alaHUA

ouennsarorcda B 0,5 6aia; mectoe, ceAbLMOE, BOCBMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oanna.

=

Tecer Ne 1

Pa3znen xumuu, u3yyaroniuii CKOpOCTH M MEXaHU3MbI XUMUUYECKUX PEaKLMi, Ha3bIBACTCS
a) XUMH4ecKasi TepMOJJUHAMUKa
0) TEpPMOXUMHS
B) XUMHMUECKasi KHHETHUKA
CKOpOoCTh XMMHUECKOHN PEAKLIUU — 3TO ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOyeTCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) M3MEHEHNE KOJMYECTBA BEIIECTBA PEeareHTOB (MJIM MPOIYKTOB) PEaKIMU B €AUHUILY
BpEMEHH B eMHUIE O0bemMa
B) KOJINYECTBO BEUIECTBA POLYKTOB PEAKLIMN K MOMEHTY OKOHYAaHMsI peaKLun
B kakux equHUIIaX BBIPAXAETCS CKOPOCTh XUMHUYECKON peaKknn?
a) MOIIb 1 ¢
0) Ge3pa3zmepHas BETMYMHA
B) MOJIB” ¢
Ot kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKUX PEAKIIH?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIMOHHOTO cocy/a
CocrosiHMEe XUMHUYECKOTO paBHOBECHS OOPATUMBIX ITPOLIECCOB KOJIMUECTBEHHO XAPAKTEPU3YETCH ...
a) paBHOBECHBIMU KOHIIEHTPALUSAMU IIPOLYKTOB peaKLuu
0) SHEpruei aKTUBU3AIUU
B) KOHCTAaHTON paBHOBECHS
Kak 3anuceiBaeTcst BBIpaXEHHUE ISl CKOPOCTH PEAKLIUU



4 NO o T 6H,O0=4 NH3(F) +5 Oz(r)
a) V = k[NO]"[H,0] 6) V = k[NH3][O3] B) V = k[NOJ*[H,0]°
7. Kak 3anuiiercs BeIpakKeHHUE JIJI1 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme 1Mokas3blBaeT 3HaYeHHE TEII0BOro 3¢ dekra peakiuu?

ayl E? .
4
0) 2 2
v
B) 3 Y
Y 3
—y Y

v

XOJI pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300PAKESHHOW HA TUarpaMMe K Borpocy 8?7
a) HK30TepMHUUECKas peaKus
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) peaKIis ONMCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) IIpH MOBBILICHUHU TEMIIEPATYPhI
B) MU TTOBBIIICHNH JIaBJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PaBHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpauusi Bojopoja paBHa 1,2 Moub/a. Bpluncaute HUCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpsI

B Tecrax mo Teme «PacTBOph»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCTOE 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIUIICTCS B BHJIC
1) 2K'+ S0, = 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 HCIO4 paBHO
11 2)2 3)11 4) 13

4. Ins nonasienus rugponusa xjaopuaa xpoma (I1I) cneqyer
1) 1mo0aBUTH CONITHYIO KHCIOTY
2) 100aBUTH IIEIOYb



3) pa3baBUTH pacTBOP BOJIOU
4) TOBBICHTBH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, NMPUTOTOBICHHBIM W3 THAPOCY/Ib(dara KajblMsg M BOIBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEIIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJIMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 351eKTpoanTaM OTHOCUTCH ...
1) rEAPOKCHI aMMOHHUSI
2) THIPOKCH] KaJIHsl
3) XJIOpH]I KaIbLusg
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJIHBIC PACTBOPbI MHOTHX COJICH MOTYT MMETh INEIOYHYIO HIIM KUCIIYIO CpEy.
[IpyuunoOii 3TOTO ABIAETCA ...
1) snexTposu3 coei
2) JIUCUPOTOPLHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBID»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYxkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) meHbie 1 HM
2) 6omb1e 100 HM
3)ot 1 uM 10 100 HM
2. Kakuwe wOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOHMA, YaCTHUI[BI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?
1) KaTHOHBI
2) aHHOHBI
3) moJisipHBIE MOJICKYJT
3. Jlasi Kakoro HSJEKTPOJMTA MOPOT KOATYISAIMH KOJUIOWJA C MOJOXKUTEIbHO 3apsDKCHHOM
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIITHM?
1) xopua Kanus
2) cynbdaT Kamus
3) oprodocdar kamus
4. Muneia 3oms umeer crpoenune:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIh HOHHOTO cTabuan3aropa?
1) xnmopu xenesa (111)
2)Bosia
3) THAPOKCH]I KaHs



5. Ilpu B3ammoneiictBuu 20 mu 0,001H mutpara cBunma (11) ¢ 10 mu 0,02H cynedara xamus
obOpasyercs 30ib cyibdara cBuHna (lI). K kakomy snekTpoay MODKHBI MEpeMemaThCs
YaCTHUILIBI IUCTIEPCHOM (a3bl PU dIIEKTPoIu3e?

1) HaxoAATCS B COCTOSTHUU IMHAMUYECKOTO PaBHOBECHS
2) K KaToy
3)k aHony

6. B nBe kon0bl Hanmuto mo 50 M 3ona ruapokcuaa skenesa. s Toro ytoObl BBI3BATh
KOaryJisiuio 301 moTpedoBasioch 100aBuTh: B iepByto — 5,3 mut 1H pactBopa xstopuaa kamus;
B npyryto — 18,7 ma 0,001H pactBopa ¢docdara Harpusa. Berauciaure mopor Koaryssiuu
Ka)KJIOTO 3JIEKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE Mpouecchl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC IIpOoLECChI»: MEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U TATOE 3a7aHus oneHuBaroTcs B 0,5 6aia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.

Tecr Ne 1
1. OkucnuTens — 3TO aTOM, MOJIEKYJla WX HOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTEIIEHb OKUCIICHUS
2) IPUHUMAET HJIEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIponiecc BOCCTaHOBJICHUS UMEET MECTO B CIIy4ae, KOrAa ...
1) HENTpaJbHbIE ATOMBI IPEBPAILAIOTCA B [TOJIOXKUTEIbHO-3apsKEHHbIE HOHbI
2) MIOJIOKUTEIIBHBIN 3apsA HOHA YMEHBIIAETCS
3) OTpHULATENbHBIN 3aps/] MOHA YBETUUYHUBAETCS
3. U3 npeacraBieHHbIX HUKe peakuuii kK OBP aucnponopuroHupoBaHus NpUHAJIEKUT . . .
1) S + 2HNO;3; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTEISAM OTHOCSTCH ...
1) METaJITBI, BOJOPOJI, YTIEPOJT
2) aKTHBHBIE HEMETAJLIbI
3) AJIEMEHTBI, HaXOAAIINECS B CPEAHEN YACTH ITEPUOANYECKON CHCTEMBI
5. CreneHu OKUCIIEHUS KUCIIOPO/1a a) B BOJIE U 0) B EPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;6)—-1
6. Ilepmanranar xkanus B OBP, nporekaronyx B KUCION cpefie, BOCCTaHABINUBACTCA 1O ...
1) Kkatrona Mn?*
2) MaHraHaT-noHa MnO,*
3) okcuaa mapranna (II) MnO

7. B peakuuu, npotekatomieir mo cxeme CrSz3 + KNO; =2 KyCrO4 + K3SO4 + NO okucieHuto
MTOJIBEPTAFOTCS CIICTYIONTUE SJICMEHTHI ...

1) a30T U cepa
2) cepa u Xpom
3) XpOM U a30T
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 dunmenron B peakiun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHCTEMBI



B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBbI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUSA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHbBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepnucra
2) MenzaeneeBa-Knaneiipona
3) Boabimana
4)  Appenunyca
2. Paccumraiite DJIC ranbpBanumdeckoro snemeHTa MgMgSO4[|CuSO4/Cu mpu craHmapTHBIX

YCIIOBHSX
1) -2,03
2) -—-271
3) 2,71
4) 081

3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) Bomopox
2)  cepebpo

3) a3oTHas KHCIIOTa
4)  xucnopon
4. Vxaxute cymMMy KO3(QGUIIMEHTOB B YpaBHEHUH AIIEKTpoin3a pacTBopa HutpaTta meau (1I)

1) 12
2) 11
3) 10
4) 8

5. Kakas nus3 MPHUBCACHHBIX OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ MMPOTCKACT
CaMOIIPOU3BOJIbHO B ITPSAMOM HaHpaBJIeHI/II/I?

1). FeSO, + Cu —...
2) CuSO4 + Fe —...
3) CuSOs+Na —...
4) HCI+ Cu —...

6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IUHKA, KOTOPBINA
npoBoAwin B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10"
2) 0,05

3) 0,013
4) 6,7-10°°

7. llpuBemuTe CXE€Mbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYISPHOE YpaBHEHHE pEaKIIHH,
MpOTeKaroIed MpU 3JIEKTPOXUMHUYECKOW KOPpO3MH TajbBaHomapsl Zn|Mg B CEpHOKUCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.

1) 6
2) 5
3 4
4 8

BHeayautopHass camocTosTelIbHAs paboTa 00ydJarOMUXCsl OCYIIECTBIISCTCS B BHJIC M3ydCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEHUS OTYETOB IO
nabopaTOpHBIM paboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TEeMATHYeCKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CAaMOCTOSITEJIbHON padoThl
CTY/A€HTOB M0 TeMaM

Jlomamuee 3agaaue No 1




no TeMe «XMMHYecKas TEPMOIUHAMHUKA»

B momariHeM 3a1aHuu 1Mo TeMe «XHUMHUYECKas TEPMOJANHAMKKA: IepBast 3ajada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHs PEAKIIMH [P CTAHIAPTHBIX yCIOBHsX i mpi  Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TIOTJIOUIAETCS SHEpPIrUs B XOJA€ peakuuu; O) NPUUYMHY HAWJEHHOTO W3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TemiepaTypy Hadajna peaKkLyH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), nonb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOJbKO TEIUIOTHI BBIAECIUTCSA WIN
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO (r)» AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy ) AH =-566,2 k]JIx.

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganuu mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nATas — B 1 Oa.

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMoi peakmuu, korna mnpopearupyetr 30% CO? Bo CkOIbKO pa3 U3MEHSATCS CKOPOCTH
IIPUMOM U 0OpaTHOM peakIuK, eClii YBEIUYHUTh JaBlieHHE B CUCTEME B JIBa paza’?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO IIPU TEMIIEpATYpE
200 °C, ecim TeMIepaTypHblid KO3((UIIMEHT CKOPOCTU peakiny paBeH 2. Bo ckosbKO pa3 u3MeHHUTCs
IIPU 3TOM CKOPOCTb PEAKIINH?

3amaua Ne3

Haiiaure HauanbHble KOHIEHTPALMU UCXOAHBIX BEIECTB U KOHCTAHTY PaBHOBECHUS PEAKIINH:
Fe () + H20 () = FeO () + Hz 1), eciiu paBHOBECHBIE KOHLEHTPALMU PEATUPYIOIIUX BEILECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3agaya Ne4
Hus peakumonnoi cucremsl: CO ) + HoO yp = CO2 (y + H; () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmoaw/n1. OnpenenuTe KOHIICHTPAIIUA BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBecHs paBHa 1,45.
3agaua Ne5
Bripazute uepe3 KOHIIEHTpAIH PEareHTOB KOHCTAHThHI PABHOBECHS CICIYIONINX PEAKITHil:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 k]I x;
COQ(I—) +C = 2 CO(r), AH =+160,5 x/Ix;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.



VYKakuTe HanpaBJeHUE CMEIEHUSI XUMUYECKOTO PAaBHOBECHS ATUX PEaKUil: a) MpU MOHUKEHUH
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B kakom o0beme Boabl cienyeT pactBopuTh 1351 SnCly mist monyyenust 3M pacTBopa Xsopuaa
onoBa (II) ¢ mmotHOCTRIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; ) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIPHbIE M HAMUIIUTE COKPAICHHbIE WOHHBIE YpPAaBHEHHUS peaKluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H.,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJISPHBIX YPABHEHUS PEaKUUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs" — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn®* +H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnemyrommx coneil noasepratotes ruaponusy: NasSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pactBopumoct PbCly, eciiu B 200 Mt Bozsl pactBopsiercst 2,17 1 3Toro
COETMHEHUSI.

Jlomaninee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI»: TepBasi 3a7aua
orieHuBaeTcs B 1,5 Gama; BTopas — B 2,5 6anna; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite 3IEKTPOABMKYLIYI0 CHIY W OIPEIEIUTE HAIPABICHUE CaMOIIPOU3BOJIIBHOIO
IPOTEKaHWA  MEPBOM  PEAKUUU  TNPU  CTAaHAAPTHBIX  YCJIOBUAX,  MCIONb3yd  3HAYCHUSA
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIIUATIOB!

HI + HsPO, — J, + H3PO3; + H,O

HNO, — HNO3; + NO + H,0



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —» 0O, + KBr

3ajgaga Ne2

CocTraBbTe YpaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO, + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs ) —

3ajgaua Ne3

Jlaubl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIMAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOH peaknuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJBUKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3);, // AI(NO3)s/Al. Paccuuraiite DJIC (E) rasbBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYEHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4IecKOTo AIeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MIPOTEKAIOIIKX MPHU JIEKTPOXUMHUYECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioil cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPaBHEHHS OJIIEKTPOJHBIX MPOIECCOB (aHOA HWHEPTHBINA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIECH MTPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOq,

Bbruncnure ¢akTtuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaTofe NpU 3JIEKTPOJIN3e
Co(NO3)2, ecitu 2JIEKTPOJIHA3 MTPOBOAMIM B TeueHHH 1 4. Bbixoa meTasmia mo Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METaJIJIa TT0 CPAaBHEHUIO C PACUETHBIM.

BapuaHTt 1oMaumHeil KOHTPOJILHOM PadoTHI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3aganme 1. OxoHYaHME 3JIEKTPOHHOU  (POPMYIIBI
Ilepuoauyeckas cucremMa 3J1eMEeHTOB ....6s26p1'.YKa>K1/ITe IIOJIO’KEHUE 3JIEMEHTA B
CTpPOCHHE aTOMa MIEPUOJNYECKON CUCTEME: MEPHOJ, IPyMIy, HOArpYMILY,




Ha3BaTh dJeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYTy
aToMa »JJIEMEHTa. YKaXXUTe DJIEKTPOHHOE CEMEWCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylly s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
AJICKTPOHOB, OTBEUAIOIIHUX CJIACAYIOIMIECH DSJIEKTPOHHOM

dbopmyie 5p6

Tema 2. 3apanue. CocTaBbTe YpaBHEHUS PEAKIIUI, IPYU TOMOILIHU
Kuc10THO-0CHOBHBIE CBOIICTBA KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE
BellecTB MIpEeBPALCHUS
Zn — Zn0O — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [Ina peakuun FesOyk) + Hory = 3Fe0k) + H.0n

XumMu4veckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABJICHHE CaMOIPOU3BOIBHOIO
TEUECHUsI PEaKUUH TPH CTAHIAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TeruioBoi ekt 1o
3aJTaHHOH TEeMIIepaTyphl HE U3MEHUTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakimy; O) NpPHYMHY HAWIECHHOIO WM3MEHEHHS SHTPOITHH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
paBHOBECHE 1 IPOUCXOUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addext peakimu 3Fe;Oyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMS ~ PEArMpyrONIMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
npu oOpazoBaHuH BenecTBa Fe B kommuectse 56 17?7

Tema 4.
XuMu4YecKkasd KHHEeTHKA U
XHMHYECKOe PABHOBECHE

3aganme 1. TemneparypHbiii Ko3(h(dULIKEHT peakuuu
paBeH 2,5. Kak M3MeHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIQXACHUH peakmoHHou cMmecu oT 50 1o 30°C?
3ananme 2. Jliia oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO(3anummre BeIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpennoxute criocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganume 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonyanics pactBop miotHocTso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHILIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.

3ananue 2. CocTaBbTE MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIpHbIE YpPaBHEHUS PEaKIIHii
B3aUMOJICICTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; FEC|3 " HzS;

NH4OH u MnC|2; H,SO4 un Ba(OH)z
3apanme 3. CocraBpTe€ HOHHO-MOJIEKYJSIPHBIE H
MOJICKYJISIpHBIE ypaBHEHHs Truaponm3a coieir NaySiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOMICTBA BelIECTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moaoepuTe
KOA((PHUIHUEHTHI B YpaBHEHUSX, YKAXKHUTE OKHCIUTENb U
BOCCTAHOBUTEJb, HAITUIIINTE JIEKTPOHHBIC YPABHEHUS
MIPOLIECCOB OKHUCIICHUSI M BOCCTAHOBIICHUS

HsPO; + KMnO,4 + H,SO4 = H3PO4 + MNSO4 + K,SO4 +
H,O




CuS0QO4 + H3PO, + H,O = CuH + H3PO4 + H,S0,

3JI€KTp0XPlMPl‘leCKI/Ie CHUCTEMBbI O6p&30BaHHOFO IJ1aCTMHaMHU U3 MCTAJIJIOB

Tema 7. 3ananue 1. /{715 raabBaHUYECKOTO DJIEMEHTA,

Zn un Ag,norpyXeHHbIX B paCTBOPHI UX COJIEH €
KOHIIEHTpallMell HOHOB METaJIOB
A™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY rajlbBaHUUYECKOIO
AJIEMEHTA;
2) HANUIINUTE YPaBHEHUS DJIEKTPOTHBIX
MIPOIIECCOB U TOKOOOPA3YIOIIEH peaKinu;
3) paccuuTaiTe AMEeKTPOABUKYIILYIO CHUITY
rajibBaHU4ECKOr0 JIEMEHTA.
3aganme 2. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOISIICH MPH SJIEKTPOITH3E
pacruiaBa win pactBopa siektponuta  paciiaB CaCly
BrruncnuTe Maccy MeTasia BEIICTUBIIETOCS HA KaToJe,
€CJIM JIEKTPOJIN3 TPOBOIMIH 1pu cuiie Toka A =10,0. B
Te4yeHue BpeMeH! = 2,5 4.Bpixo1 Merana 1o Toky Br
cocraBun  98%.
3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MPOIIECCOB M MOJIEKYJISIPHOE YpaBHEHUE PEAKIIUH,
MPOTEKAOIIEH IPU ANEKTPOXUMUYECKOM KOPPO3UU
ranpBa”onapel: Pb - Sn
a) B KHCIION cpefie;
0) B atMoc(epe BIAKHOTO BO3IyXa.

oakrwdE

N

SRS

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMUMHUYECKOM TEPMOJUHAMUKNU: TOHATHE CUCTEMBI, BUABI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIMHA COCTOSTHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TermoTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTaNbNMs Kak QYHKIUS COCTOSHUS CUCTEMbI. DHTANIbINS 00pa30BaHMs BEIECTBA.
TennoBoii 3@ ekt xumuueckoi peakuu. GakToOpbl, BIUSIOUINE HA TEIUIOBOU AP deKT
XUMHYECKON PEaKIIHH.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.

Tpernii 3aK0OH TEPMOJINHAMHUKH.

Oueprust [nb6ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHuuyeckass KHHETHKA»

Xumnyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakiuu U METO/IbI €€ PEryJINPOBaHMUS.
BnusiHMe KOHIEHTpalMu Ha CKOPOCTh XUMHUECKOW peakIMM (3aKOH JeHCTBYIOIIUX
Mmacc).

Bnustaue Temreparypsl Ha CKOPOCTh XuMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoAHOro KOMIUIEKCa. DHEPreTUYeCcKas AuarpamMmma.
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10.
11.
12.

13.
14.
15.
16.
17.

RROo~NoR~wNE

0.
1.
12.
13.

Kpupas Maxkcemna — bonbiimana. DHepreTuueckuii 6apsep.
Karanutuueckue cucTemsi.

BiusiHue xaranuzaropa Ha CKOPOCTh XMMHYECKOM peaKIuu.
['OMOreHHBINM U reTepOreHHbIN KaTaluus.

KonebarenbHble peakuuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLINH.
KoHcTanTa XMMHUYECKOrO0 paBHOBECHS.

Cwmemenne xumuueckoro paBaosecus. [Ipunuun Jle—Illatensbe.
BiusiHue koHIEHTpalyu, JaBJIE€HUs U TEMIIEpaTyphl.

@da30BbIE PABHOBECHUSI.

®da3oBbIe AUArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CriocoObI BhIpaXXKeHUS KOHIIEHTPAIMH PacTBOPOB (MaccoBas A0JsI, MOJISIpHAS
KOHLEHTpALUsl, MOJISIPHAs KOHLIEHTPALlKs SKBUBAJIEHTA, MOJIbHASL J10JIsl, TUTP).
KonnurarusHeie cBolicTBa pacTBOpoB. M neanbHblil pacTBOp.

3akousl Payms: I (tonomerpuueckuit) wu Il (30yuimockonmuueckuil U
KPUOCKOTIUYECKHU).

Ocmoc. Ocmotrueckoe napieHue. Cxema 0ocCMOMETpA.

KucnotrHo-ocHOBHbBIE B3aMMOIEUCTBUS BELIECTB.

WNonnas Teopus KMCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIE MOHITHS U MOJIOXKEHUS
Teopuun AppeHuyca.

Jucconmarus KUCaoT, OCHOBAHH U COJIEH C TOUKHU 3pEHUSI HOHHOW TeOprun AppeHuyca
(Tpumepsr).

Crenens nucconuanuu. CHIbHBIC U CTA0bIE DJIEKTPOIUTHI.

Juccounanus cnalblix 37eKTpoanuToB. KoHcTaHTa Aucconnani.

3akoH pa3basinenus OcTBaibaa.

Peakiiun noHHOTO OOMEHa MEXAY JIEKTPOIUTaMU (Ha MpUMepe peakluii 00pa3oBaHMs
c1aboro AMEKTPOJINTA, OCAJIKa U rasa).

[IponsBeneHne pacTBOPUMOCTH.

HNonnoe npousseaeHue Boabl. BOLOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEH.

I'mpoponns coneit. Tunel rugponusa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKU MpoOIiecca THIPOIN3a.

@DaxTOopHl, BAUSAIOLUIME HA IPOLECC THAPOIIN3A.

KonTposabHbie Bonmpockl 110 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AUCnepcHbIX CUCTEM.
Komnnounansie pactBopsl. JInodunbHbie U 110GOOHBIE KOJUIOUIBI.
CriocoObl osTyyeH st KOJJIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHII.

IIpaBuno dasuca — [leckosa.

Y CTOMYMBOCTH KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymnsus nuodunbHbIX U THO(QOOHBIX KOJUIOHIOB.
CeanMeHTaIUS KOJJIOUIOB.

Koarymsiuus KoJIouaHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytromas cmocoOHOCTb.
OnTHyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
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12.
13.
14.
15.
16.
17.
18.
19.

KoHTposbHbIe BONPOCHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OcCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKHCITUTEIIFHO-BOCCTAHOBUTEIbHEIC CBOMCTBA BEIIIECTB.

Baxxneiiine OKUCINTEIN 1 BOCCTAHOBUTEIIH.

TuIbl OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIUTEIBEHO-BOCCTAHOBUTEIBHBIN ITOTCHIIAAIL.

VYpasuenue HepHucra.

CocraBieHrue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Hanpasnenue oKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbID»

DNeKTpOXUMHYECKHEe CUCTeMbl. Kitaccudukarus 3JeKTpOXUMHYECKHX TIPOIECCOB.
DNEeKTPOXUMHUYECKHE MPOLECChl, NMPOTEKAIoIMe Ha TpaHUIE pazjena «MeTaul —
pacTBOp».

lNanpBanmdeckmii anemeHT Jdanusis — Skoou.

DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO DJIEMEHTA.

N3mepenne  3NIEKTPOAHBIX  MOTEHUMANOB. Psa  CTaHAAPTHBIX — 3JEKTPOJHBIX
noteHuanoB. CBOICTBA METAJJIOB B COOTBETCTBUM C HMX TOJIOXKEHUEM B ALY
HaNPsHKEHUM.

VYpasuenue HepHcra.

DIEeKTpoIN3 PaciuiaBoB U pacTBOPoB. KaTo/iHbIE M aHOIHBIE TPOLIECCHI.
O6benuneHHbId 3akoH @apases. Boixos no Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOJHOE OKHCIEHHE MeTalyla M  KaTOJHOE
BOCCTaHOBJIEHUE OKUCIUTENS.

[Tpumepsl KOPPO3UH B KUCIION cpelie U aTMOC(hEpPHON KOPPO3UH.

CkopocTh KOppO3UH.

3amura METaJIOB OT KOPPO3HH.

3alMTHBIC TOKPBITHSL.

DAEKTPOXUMHUECKHE CIIOCOOBI 3aUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKHI DIIEMEHT.

XHUMHYECKUE UCTOUHUKH TOKA. AKKYMYJISTOPHI.

XHUMUYECKUE UCTOYHUKU TOKA. TOIJIMBHBIC JIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIlUIAHMPOBAHHBIX PE3YIbTATOB OOYUEHHMS TTO TUCHIUILIMHE 32 OMPEACIICHHBIN TIEpHO 00yICHHUS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CnocoGeH HpUMEHSTh ECTECTBEHHOHAYYHBIE W OOLICHMH)KEHEpHBbIC 3HAHMSA, METOJbl MAaTEMAaTUYECKOIO aHalu3a W MOJCIHPOBAHUS B
po¢ecCHOHATBHON e TETbHOCTH

OIIK-1.1

Pemaer CTaHJapTHBIC
npodeccuoHalbHbIE  33aJaud C
OpPUMEHEHHEM  OOIIEHH)KECHEPHBIX
3HaHUHN

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.
23.

24,

OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [IepBblil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUA U3 HETO.

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTnii 3aKOHbI TEPMOIMHAMUKH.

Oueprus ['m66ca. HampaBiieHus XMMHYECKHUX MPOIIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuio Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTalTUTHYECKHE CUCTEMbI. [ OMOT€HHBIN KaTaius.

. KaTtanuzaTopbl 1 KaTanIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XumMuyeckoe papHoBecue. KoHCcTaHTa XMMUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larensbe.

. PactBOpb1. CiocoObI BeIpaskeHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! snektponutoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKOW TUCCOIUAIIMU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KuciaoT, OCHOBaHUM, cosieil. AM(pOTEpHBIE JIEKTPOJIUTHL.

PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIU3a.

Hucnepcusie cuctembl. Knaccuduxkanus. Jlnopminbabie u m1u0poOHBIE KOIOUIBI.

CrpoeHne KOJTOUIHBIX YaCTHLL.

Koarynsiuust KoJuIouHbIX pacTBOPOB.

OKHCIUTENBHO-BOCCTAaHOBUTEIILHBIE CBOICTBa BEIIECTB. Knaccugukarus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

DIEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbl Dapajes. DIEKTPOAHBIN NOTEHIUAL.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

25. N'anpBarm4eckmii 3emMeHT Jlanusis Axkoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpoIn3a.

27. DnexkTposn3. AHOJIHBIN M KaTOJIHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Kopposus. Bunbl kopposuu. CriocoObl 3a1IUThl METAIIIIOB OT KOPPO3HH.

29. OCHOBHBIE METOBI XUMHUUECKOTO aHAIIN3A.

30. OcHoBHBIE TPHOOPHI K 000PYTOBAHKE IS XUMUUECKOTO aHAJIN3a BEIIECTB.

31. Metoauku mpoBeaeHus onbIToB. [IpaBuia TeXHUKH 6€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemmoBoi 3¢¢deKT peakmuu O0 3aJaHHOW TemmepaTypbl HE M3MEHHUTCS. YKaxHuTe: a)
BBIJIETISICTCSl WM IOTJIOLIAETCS DHEPrusl B XOAE PEaKIMH; 0) MPUUMHY HANJAEHHOIO HW3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMEIICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MIOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkOIbKO MWUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpebyercst 1uis npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyroommux coieil moasepratorcs ruaponusy: NaSiOs. Cu(NO3),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSIPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 301 ruapoKcUAa MarHus noaydeH mytem cmemuBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 u. pactBopa NaOH. Onpenenure 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAMHUIIUTE
(bopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peaximu npu CTaHJAPTHBIX YCJIOBUSX, UCTIONB3YS 3HAaYeHHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBbIE YpPAaBHEHMS pEaKIHid,
MIPOTEKAIOIIUX MTPH AJIEKTPOXUMHUYECKol Koppo3un rasibBaHonapsl  Co/Ni: a) B kucioii cpefne; 0) Bo
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BJIQXKHOM Bo3ntyxe. OnpenenuTe yOblTb MacChl aHO/Ia PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposuu coctapmia 0,01 /4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHS AJIEKTPOJAHBIX IMPOLECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHUE peaKLuu, Ipoucxoasauiel npu anexkrpoause pactsopa CoSO4, Beruncaure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MOJMydeHHOro Ha katozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOJAUIM B TedeHuH | 4. Beixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE PUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.

OIIK-1.2

[IpumensieT METOIbI MOIETUPOBAHUS
M MaTeMaTH4eCKOro aHaju3a Mjisd

perieHus 3aza4
npodeccnoHanbHOM AeSITETbHOCTH

B

Ilpumepnvie npakmuueckue 3a0anus:

1. OnpenenuTb, C KAKUMHU U3 YKa3aHHBIX HM)KE BELECTB MOXET B3aMMOEWCTBOBATH PacTBOP
TMJIPOKCHIa Kalus: HoaoBojopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHia (II), ruapokcun amoMHHUSA, THAPOKCUA aMMoHusA. CocTaBbTe ypaBHEHHS BO3MOKHBIX
peakiuii B MOJICKYIISIPHOW M HOHHO-MOJIEKYIISIpHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMs okcuia xene3a FezOs yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranobnenus FezO4: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHsiif K03 (HUITHEHT peakyn paBeH 2,5. Kak H3MEHHUTCS CKOPOCTh PEaKI|H: ) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOuypq + Hyy = 3FeO) + HO3anumure BIpaskeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npeJcTaBisier co0oil 3To coeanHenne? Hanummre ypaBHEeHUs BCeX YKa3aHHBIX peaKIuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pacteopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BbLAEHATCS nIpu mnpoxoxkaeHun 48250 Ki
anekTpudecTBa depe3 pactBop xsopuaa mapranma (I)? CocraBpTe cxemy 3JIEKTPOJU3a ITOTO
pacTBopa.

8. AnroMuHUI cKIIeTIaH ¢ Meaplo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpeie CEpHOU
KHCJIOTHI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI AIEKTPOXHUMUYECKON KOPPO3UH.




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIC Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

9. IlpoBecT aHaIM3 BIMSHUSA KOHICHTPAIIMH Ha CKOPOCTh XMMUYECKON PEaKIiK
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO 1o akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboOTKYy MOJYYCHHBIX JaHHBIX C HCIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE TAOIUIIBI 1.

Tabmuma 1
Howmep O6bem, M Konnentpanust Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 102,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

ITo nanHbIM TabaMLBI 1 TOCTPOUTH IpaMK 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHIEHTpalUU
THOCYNb(aTa HATpUs, OTIOKHB Ha Oocu abcuucc KoHHeHTpammio NaS;Os, a Ha ocH OpAMHAT —
CKOpPOCTb PEaKLUu.

Crnenatpb BbIBOJI O 3aBUCUMOCTU CKOPOCTH pEaKLMU OT KOHLEHTPALUU THOCYJIb(haTa HATPUSl.




0) Ilopsaaok npoBeieHNsI MPOMEKYTOYHOI aTTeCTAllMU, MOKA3aTeJH U KPUTepPUH
OlleHUBAHMS:

[IpomexxyTouHasi arrecTanus NO JUCHUIUIMHE «XUMHS» BKIIOYACT TEOPETHUECKHUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
JK3aMeHa.

DK3aMeH M0 JIaHHOW JMCUUIUIMHE MPOBOJUTCSA B YCTHOHM (opMe MO SK3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJIHMYHO» (5 0asioB) — 00y4arOIHiicsS IEMOHCTPUPYET BHICOKH YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYaIUSAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OLICHKY «Xopouo» (4 6amna) — oOyJaroumics I1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOyyaroluiicss JE€MOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIHBHBIX 3HAHWH, YMEHHWH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLICHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics IEeMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7au.

— Ha OIICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amr) — oOydJaromuiicss He MOXKET MOoKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHMS U OOBACHEHHMs WHGPOpMalMU, HE MOXET IoKa3aTb
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



