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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

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

Jns  u3ydeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHHUSA),
c(hOpMUPOBAHHEIC B PE3YIbTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

"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/ICIII/IHJII/IH/HpaKTI/IKI
be3zomacHOCTb XKU3HEAEATEILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-1 CrocobeH NpUMEHSATh eCTECTBEHHOHAYYHBIE W OOIICHHXCHEPHBIC 3HAHHS, METOJIBI
MaTEeMaTHYECKOro aHaJIM3a U MOJIEIMPOBAHUS B MPO(ECCHOHAIBHOM AEATeIbHOCTH;

OIIK-1.1 Pemmaer 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:

— KOHTakTHas pabota — 10,6 akan. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHEAyIUTOpHAs — 2,6 akaJl. 4acoB;

— caMmocTosTeabHas padboTa — 88,7 akaz. 4acos;

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

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E z dopMa TeKyLIEro
Pasnen/ Tema 2 (B axaz. vacax) & g‘ Bz KOHTPOIT Kon
> & ©|camocrosiTenbHOl | ycreBaeMocTu 1
JIACIMTUTHHBI 2 £ = ., | KoMIeTeHIUn
5 25 paboTHI MIPOMEKYTOYHOM
nab. | mpaxT.
Jlex. P S aTTecTalyH
3aH. | 3aH. |Q &
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITEIbHOE
H3yueHHe y4eOHOU 3
N amura
U Hay4HOI it " OIIK-1.1,
1.1 1 Xumuueckas TepMoauHaMuka | 1 20 ) KOHTPOJIBHOM
JIATEPaTypHI; paboT! OIIK-1.2
- peleHue ’
KOHTPOJBHON
paboTslL.
HWroro no pazneny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITETIbHOE
u3ydeHue yueOHoui 3
N amura
¥ HAyIHOH N OIIK-1.1,
2.1 2 XuMu4eckasi KHHETHKA 1 18,3 . KOHTPOJIbHOM
JUTEpaTyphl; paBoTsI OIlK-1.2
- perieHne
KOHTPOJIbHOU
paboThI.
Hroro no pazaeny 18,3
3. 3 PacTBOpEI
- opopmIIeHHE
oT4eTa o
1abopaTopHBIM
paboram; Sauura
i nabopaTtopHOH
CaMOCTOSITEIILHOE parTop OIIK-1.1,
3.1 3 PactBoOpBI 1 2 4 10 .| pabotsl 3ammra
n3ydeHue y4eOHou . OIIK-1.2
N KOHTPOJIBHON
U HAYYHOH paboTs!
JIUTEPATYPBHI; ’
- perieHne
KOHTPOJIbHOU
paboTHI.
HWroro 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
HPOIIECCHI
CaMOCTOSITETTbHOE
n3yudeHue yuyeOHou
51 5 v yaet 3amura
Y HAYYHOU . OIIK-1.1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 10 KOHTPOJIBHON
JIUTEpaTypBhl; OIIK-1.2
MPOIIECCHI padoThI
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 10
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- opopmIIeHHE
oT4eTa Mo
1abopaToOpHBIM
adorawm;
p ’ 3amura
Ta00paTOpHO
6.1 6 DIEKTPOXUMHUYUCCKHE CaMOCTOSITEIILHOE parop OIIK-1.1,
15,4 | paborel. 3ammra
CHUCTEMBI u3ydeHue yueOHoi . OIIK-1.2
N KOHTPOJILHON
1 Hay9HOU
paboTslL.
JIUTEPaTypHI;
- pereHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
Htoro 3a cemectp 88,7 9K3aMeH
HWroro no aucuuminHe 88,7 9K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMECHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JIEKIUN-KOHCYJIbTAllUH, I'l€ TEOPETUYECKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa 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 IPAaBWIBHOCTH, O00beMa, TIIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH U IPOWUTH TECT BTOPUYHO

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



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

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (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: bakanaBpuar). - 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. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. 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) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui 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 : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - 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 : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
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 oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, 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. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IMPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCLUIUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUuajbHOCTEH 1HeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHHUSA IS
CaMOCTOSITENIbHON palbOoThl MO AMCHUUIUIMHE «XUMHs» Ui 00ydJaromIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenocpeACTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIUA M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM M0 JUCHUIUIMHE <« XUMHS» s
00yyarolMxcs BCeX HAIPAaBJICHUH MOJATOTOBKU U CIIelHaNbHOCTeH BceX opm oOyuenus / JL.I.
Komsapa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. M. Hocosa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckas kuHeTuka. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHMsl Uil CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCeX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TeKCT : HemoCpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM I1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIKXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2023. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaiueckast pa3padoTKa K CaMOCTOSATEIbHONW paboTe 1o
IUCLUUIUIMHE «XUMMsS» A7 OO0y4YarolMXcs 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, 2023. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe 1Mo AuCHUILUIMHE «XUMUS» g 00ydaroluXcsl M0 BCEM HANpaBICHUSAM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. Boapsi; Marautoropcekuii roc.
texandeckuid yH-T uM. ['. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2023. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTENbHO-BOCCTAHOBHUTEBHBIE PEAKIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex ¢(opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuudeckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2023. — 10 c. — TekcT : HemoCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTENbHbBIE PEAKIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHl: METOANYECKasi pa3paboTKa K CaMOCTOSITEHLHON padoTe Juisi 00y4aroOIUXCsl IO BCEM
HAlpaBJICHUSM IMOJATOTOBKM W cHenuaibHOCTSM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. Myminnaa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHYECKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUAM
MOJI'OTOBKH U CIIEIMANTBHOCTSIM BeexX ¢Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2023. — 13 c. — TekcT : HeOCpeACTBEHHBIH.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

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

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnekTpoHHas 0a3a MEPUOIUYECKUX H3AaHHUI
East View Information Services, OOO
HauumonansHas
undopmanuronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
ITouckoBass cucrema Axamemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTYyNa K HHGOOPMAIIMOHHBIM pecypcam
Poccuiickas T'ocymapcTBeHHass OuOnmMoTexa.
Karanoru
DOnekTpoHHbIE pecypchl Oubmuorexkun MITY
uM. I'.1. HocoBa

9 MarepHaJIbHO-TeXHHYECKOE o0ecnedyeHne 1 CIUIINHBI (MOTYJIs)

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

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

1. Y4eOHbIe ayAMTOPUU VIS IPOBECHUS 3aHITUI JICKIHOHHOTO TUTIA.

OcHalieHre ayIuTOpUN: MYJIBTHMEIUHHBIC CPEICTBA XPAHCHHUS, ITePEIadll U MPEICTaBICHUS
nHpopmaruu

2. VYueOHble ayauUTOpPUM U1 TPOBEAEHUS JIAOOPATOPHBIX 3aHATUH, TPYMNNOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALMNA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OCHalleHHe:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTepuasbl: TAOIHIIbI, CXEMBbI, ITaKaThI.

3. [TomemeHust 17151 CAMOCTOSATEIILHOM paOOTHI 00 YJAOIIHXCSI.
OcHnamienne ayautopun: IlepconanpHbie KommbioTepsl ¢ maketom MS Office, Brixogom B
WHTEepHET ¥ C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

4. TTomeneHus 7151 XpaHEHUS ¥ TPO(PHIIAKTHIECKOTO 00CITYKUBaHUS y4€OHOTO 000PYA0BaHUSI.
Ocnamenue aymutopun: Cremnaxu, celdsl s XpaHeHHs y4eOHOTO OOOPYIOBAaHHUS.
NHcTpymMeHTsI 1J1s peMOHTa J1abopaTOpHOTO 000PY10BAHMS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOUCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAyIUTOPHYIO, IIPOUCXO/ISAIIYI0 BO BPEMS MTOATOTOBKH 00YYaIOIMMUCS OTYETOB 110 JJAOOPATOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMmOCTOsTeNbHAs paboTa OO0yYaloUMXCs MOpPEANoiaraeT  MpOXOKICHHE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BOIPOCY IpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CPEAH
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUH JJI5 TEKYLIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUYECKOM PeaKLMU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpUBEICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 No+ 3/2 H,=NHj3 AH = — 46 K]I»x/Moib
0) H,+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

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

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

OHrtanenus o0pa3zoBaHus okcuaa menu ( || ) paBHa:

a) 110 B)220,5



8.

6) -200,5 r)735
Hnsa peakuuun  NiO ) + C (pagur) = Ni ¢ + CO (. Ompenenure BO3MOXKHOE HaIlpaBIICHHUE

CaMOIIPOU3BOJILHOTO TEUECHHS PeaKIMU MPU CTAaHJAPTHBIX YCIOBUSX U MpH TemnepaTtype 627°C.

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

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType

627°Cn TemmepaTypy Hayajla peaKkiuu

9.

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

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

Kak n3MeHsieTcst SHTpOIUS TPU pa3IoKEeHUN KapOOHATa KabIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIIIaeTcs T') HE 3HAI0

10. HanHas peaxus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HarpaBJICHUN B) HE MOXKET MIPOTEKAaTh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax no teme «XuMuuyeckasi KHHETHKa»: [IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aJaHUs

onenuBarorcs B 0,5 Oajia; mecroe, ceabMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

=

Tecr Ne 1

Paznen xuMum, U3ydaronuii CKOPOCTH M MEXaHU3MbI XUMHYECKHIX PEaKIfii, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
CKopocTh XMMHUYECKOH peakliuy — 370 ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €AUHUILY
BPEMEHU B eIUHMIIE OO0beMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAaHHUS PEaKIIUU
B kakux enquHHUIIAaX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
OT Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
CocrosiHMEe XUMUYECKOTO PaBHOBECHS 0OPaTUMBIX MPOLECCOB KOJTMUECTBEHHO XapaKTepU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
Kak 3anuceiBaeTcst BbIpaXKeHHe 7151 CKOPOCTH PeaKIuu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°
7. Kak 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHE TEIIOBOro ¢ (deKra peakiuu?

ayl E* .
+
0) 2 2
v
B) 3 i
Y 3
— A\

v

XOJI PEaKINK

9. Yrto MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha JuarpaMme K Bompocy 82

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHMW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemmepaType KOHCTaHTa PaBHOBECHUs paBHA
0,8. PaBHOBeCHasi KOHIIEHTpaIHsI BOJOPOa paBHa 1,2 MoJb/1. BEIUKMCINTE MCXOIHYIO KOHIIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBEpPTOE, MATOE U IIeCToe 3adanus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S0,7 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 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 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUITMEHTOB B ypaBHEHUN HEOOPATUMOM JAUCCOIUAIIMHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31-10°°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBA K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3)  xJopuI Kalblus

4) MaprasioBas KHUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIIMOHMPOBAHKE CONEH

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHUBaroTcA B 1 Oaiur; mmsIToe | 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1.  Vkaxure pa3Mepsl YaCTHIl KOJUTOUTHBIX CHCTEM
1) menbire 1 HM
2) 6ombiire 100 HM
3) ot 1 um 10 100 HM
2. Kakume wuOHBI CHOCOOHBI BBI3BATH KOATYISIHIO KOJUIOMIA, YACTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIH 3apsia?
1) kaTHOHBI
2) aHHOHBI
3) moJsIpHBIC MOJICKYIT
3. Jlyus KaKoro 3JeKTPOJIHUTA MOPOT KOATYISIIMU KOJUIOU/IA C MOJOKUTENBHO 3apsDKSHHON YacTUIIeH
JOJDKEH OBITh HAMMEHBIITNM?
1) xynopua kamus
2) cynbdar Kamust
3) oprodocdar kanus
4.  Munenna 30711 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPACT POJIb HOHHOTO CTadbuim3aropa’?
1) xmopup xenesa (111)
2) BoJa
3) THIPOKCHT] KaTHsI



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JUCTIEPCHOM (ha3bl IPH AIEKTPOIH3E?

1) HaxoASTCS B COCTOSSHUM TUHAMUYECKOTO PABHOBECHUS

2) K KaTody

3) k aHOY
6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
3011 moTpedoBaioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopunaa kanus; B Apyryio — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTcs B 0,5 O6asia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI

2. [Ipouiecc BocCTaHOBIIEHMSI UMEET MECTO B Cllydae, KOrjJa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

. I3 nmpencraBineHHbIX HUkKe peakuuil kK OBP nucnponoplinoHMpoBaHUS NPUHAIIICHKHUT ...

1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI
5. CreneHn OKHUCIICHHUS KACIOPO/a a) B BOJIE U 0) B TIEPOKCU/IE BOAOPOAA COOTBETCTBEHHO PABHHI . ..
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,Sz3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE YIIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ GUIMEHTOB B peaKIiy, TPHUBECHHOW B Bonpoce Ne 7 paBHa ...

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

DJIEKTPOXMMHUYECKHE CHCTEMBI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aaHUsS
oLeHUBarOTCs B | 6arut; TpeThe U 4eTBepToe 3a1anus— B 1,5 6ania; mecroe U cepmoe — B 2 6aa.

Tect Nel

1. DNEeKTPOAHBIA NOTEHIIUAN ONPEIEIIAIOT [0 YPAaBHEHHIO ...

1) Hepncra

2) MenneneeBa-Knaneiipona

3) bBosabimana

4)  Appenunyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxue npoaykTel 00pa3yroTcsi Ha KaToJIe MPH AJIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?

1) Bomopox

2) cepebpo

3) a30THas KUCIIOTA

4)  xuciaopon
4, VYkaxute cymMmmy KO3pPHUIMEHTOB B YpaBHEHUH 3JIEKTpoin3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil  MpOTeKaeT
CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+Cu —...
6. Bbruuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIH
poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,710
7. IIpuBenure cxeMbl DSJIEKTPOJHBIX IPOLECCOB U MOJIEKYJISIPHOE YpPaBHEHHME PpEaKIHH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOkucion cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BHeaynutopHasi camocTosiTesbHas paboTa OOYYaIOIIMXCS OCYIIECTBIISICTCS B BUIC WU3YUYCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jiely ¢ MpopaboTKOH Marepuana; opOpMIICHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH 1JI51 BHEAYIMTOPHOI CaAaMOCTOSITEILHOI padoThl
CTy}IeHTOB 1o TeEMamM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)




B nomarHem 3amaHuu 1o teMe « XuMudecKkas TepMOJUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Jisa peakuun CHy oy + CO; ) = 2 CO (y + 2 H; () onpenennte BO3MOXKHOE HalpaBICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 OC,
eclu TerIoBoi 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEakiuu;, O) NPUYMHY HANJACHHOTO W3MEHEHHS SHTPOIIHH.
PaccuunraiiTe TemepaTypy Hadajia peaKiuu.

3ajgayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), monb3ysch
CTaH/IAPTHBIMU TEIIOTaMU 00pa30BaHUs pearupyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM PACCUUTANTE TEINIOBOM 2 (DHEKT peaKIuu:
Hypy + COz)=CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp o T Y0, = H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oama; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rsaras — B 1 6ayr.

3amaua Nel

Peaknus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbkO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peaklnM, €CJIU YBEIIMYUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAeT B peakuuio 3a 20MuH.
Paccuwnraiite BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKITUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuy paseH 2. Bo CkoIbKo pas H3MEHHTCs
IIPU 3TOM CKOPOCTh peakuuu?

3amagya Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BENIECTB PABHBI
[H20]=0,3moms/71, [Hz] = 0,4 Mmomnb/m.

3amaua Ne4
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAMN:
Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(r) +C (r) = 2 CO(F), AH =+160,5 KH)K;
CO(F) + HQO(]-) =CO, @ T Hz(r), AH =-41,1 kI x.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanun mo Tteme «PacTBOphl»: TmepBas, BTOpas, TPEThid W TsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

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

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIllCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJSPHBIX YPABHEHUS PEAKUU K CIEIYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agauda Neb6

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

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

B nomamnem 3ananuu no teMe «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs 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 SIEKTPOABMKYIIYH0 CUIY U OIpPEAEIUTE HAINpPaBICHUE CaMOIPOU3BOJILHOIO
MIPOTEKaHUs  MEPBOM  peakluud INpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYECHMS
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIUATIOB!

H] + HsPO, — J, + H3PO3; + H,O

HNO, — HNOsz; + NO + H,0O



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —» 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pa) =

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomaninee 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 DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

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

[TpuHsIB MOTEHLMAN aHOJA PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit /1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cxeMbl DOJICKTPOAHBIX TPOIECCOB U  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHi,
MPOTEKAIOIINX TPU IEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit 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 AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX TMPOLECCOB (AHOJ HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Boruncnurte (akTuyeckoe KOIMYECTBO METajlla, MOJIYYEHHOIO Ha KaToJe IpH 3JIEKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMIN B TeueHHH | 4. BeIX0oa MeTaia 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. 3ananme 1. OxoH4YaHHME 3JIEKTPOHHOU  (POPMYIIBI
Ilepuoauyeckas cucremMa 3J1eMEeHTOB ....6526p1'.YKa>KHTe MOJIOKEHUE 3JIEMEHTA B
CTpPOCHHE aTOMa MIEPUOJNYECKON CUCTEME: MEPHOJ, IPyMIy, HOArPYIILY,




Ha3BaTh dJeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYTy
aToMa »JJIEMEHTa. YKaXXUTe DJIEKTPOHHOE CEMEWCTBO,
METaJII WA HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylny 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 — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [{na peakuun FesOyk) + Hor = 3Fe0k) + H.0n

XumMu4veckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABJICHHE CaMOIPOU3BOIBHOIO
TEUECHUsI PEaKUUHM TPH CTAHNAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TerumoBoil ekt 10
3aJJTaHHON TEeMIIepaTypbl HE N3MEHUTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakimy; O) NpPHYMHY HAWIECHHOIO WM3MEHEHHS SHTPOITHH.
Paccunraitre Temmieparypy, Ipu KOTOPOM YCTaHABIMBACTCS
paBHOBECHE 1 MPOUCXOUT cMeHa 3Haka AG.
3ananue 2. Berunciure Terosoit addekt peakimu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMS ~ PEArMpyrONIMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
npu 00pa3oBaHKM BenecTBa Fe B konmuectse 56 17

Tema 4.
XHAMHYeCKasad KHHEeTHKA H
XHMHYeCKOe paBHOBecHe

3aganme 1. TemmeparypHblii KO3((UIMEHT peaKIiu
paBeH 2,5. Kak u3MeHHMTCS CKOPOCTb peakluH: a) MpH
noBbIIeHUN Temnepatypsl ot 60 mo 100°C; 6) mpwm
OXJIAKJICHUH peakiimoHHou cmecu oT 50 o 30°C?
3ananme 2. Jlyis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO3anummre BbIpakeHHe 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
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U
MOHHO-MOJIEKYJIIPHbIE YPAaBHEHUS PEAKIIHIi
B3aUMOJICHCTBUS B pPaCTBOPAX MEXKIY:

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

NH4OH u MnC|2; H,SO4 n Ba(OH)z
3apanme 3. CocraBpT€ HOHHO-MOJIEKYJISIDHBIE H
MOJICKYJISIpHBIe ypaBHeHHs ruaponmsza coieir NapSiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEN?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIC
CBOJMCTBa BellIeCcTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moaoepuTe
K02 (HUIIMEHTHI B YPAaBHEHUSAX, YKAKUTE OKUCITUTEND U
BOCCTaHOBHUTEITb, HAITUIIIUTE JICKTPOHHBIC YPABHCHHUS
MIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHUS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,O




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

Tema 7. 3ananume 1. /{715 raapBaHUYECKOTO DJIEMEHTA,
DJIeKTPOXUMHYECKHe CHCTEeMbI 00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB
Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpallMell HOHOB METaJIOB
A"™ =0,01u B™ =0,05
1) cocraBbTE CXEMY rajibBAHUYECKOTO DIIEMEHTA;
2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolleil peakiny;
3) paccuHTaiTe MEKTPOABIKYIILYIO CUITY
rajJbBaHUYECKOTO 3JIEMEHTA.
3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB (QHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIMU, IPOXOJAIIECH ITPU IIEKTPOIHU3E
paciuiaBa Win pactBopa 3iekrponuta paciuia CaCl;
Boruncnute Maccy MeTasuia BhIACIUBLIETOCS Ha KaToe,
€CJIM AJIEKTPOJIU3 MpoBoAuiIU npu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.Bbixon MeTaiuia no Toky Br
coctaBun  98%.
3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
MIPOTEKAOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
raapBadomnapel: Pb - Sn
a) B KUCJION cpeie;
0) B aTMoc(epe BIaKHOTO BO3AyXa.

KoHTpoJsbHbIe BONPOCHI 110 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe «XMMHU4YeCKasi TePMOANHAMHKA

OCHOBBI XMMHUYECKOIN TEPMOJIMHAMUKHU: TOHSITUE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMuyeckue napameTpsl U QyHKIIUN COCTOSIHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbnus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINS 00pa30BaHMsI BEILIECTBA.
TennoBoil 3¢ddexr xumuyeckolt peakuuu. DakTopsl, BIMAONIME HA TemIoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa 'ecca.

9.  DHrpomnus kak GyHKIHNS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYeCKasd KHHETHKA

XuMnueckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKLMU U METO/IbI €€ PETYJINPOBAHMS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIny (3aKOH JACHCTBYIOIINX Macce).
BnusiHue Temnepatypsl Ha CKOpOCTh XUMHueckor peakuuu. [Ipasuno Bant — Foddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKkas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrueckne cucTeMsl.

N~ WNE



Binsinue kaTtanuzaTopa Ha CKOPOCTh XMMUYECKOUN peakiinu.

10. TomoreHHbIH U TeTEPOTeHHBIN KaTaIU3.
11. KomnebaTenpHbIC pEaKIIHH.
12. Xwumunueckoe paBHoBecue. OOpaTuMblie M HEOOpPATUMBIE PEAKIINH.
13. KoHcTaHTa XMMHUYECKOTO PaBHOBECHSI.
14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BuusHMe KOHLIEHTpALUH, JaBJICHUS U TEMIIepaTyphl.
16. ®da3oBble paBHOBECHSI.
17. ®a3oBble quarpaMMsl Ui OJHOKOMIIOHEHTHBIX CHCTEM.
KonTpouabHbie Bonpocsl 1o Teme «PactBopbn»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2.  PactBoprl. CrnocoObl BbIpa)K€HHsI KOHLEHTpAallMd pacTBOPOB (MaccoBas J0Jid, MOJIApHas
KOHLIEHTpALUsl, MOJISIpPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS J10JISl, TUTP).
3. KomnmuratuHbIC CBOMCTBa pacTBOPOB. M neanbHbIi pacTBOp.
4.  3akonsl Payns: | (ronomerpuueckuii) u |l (30ynmnockonnuecKuii 1 KPHOCKOTUYECKHIA).
5. Ocmoc. Ocmotuyeckoe naBieHue. Cxema oCMOMETpa.
6. KucnorHo-ocHOBHBIE B3aMOACHCTBHS BEIIECTB.
7. HonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIEC NMOHATHS U IOJIOKEHUS TEOPUU
Appennyca.
8.  [luccommanus KHCIOT, OCHOBAaHMM M COJEeH C TOYKM 3pEHUS HOHHOW TeopuHM AppeHuyca
(mpumepsl).
9.  Crenens nucconuanuu. CUIbHBIE U C1a0bl€ 3JIEKTPOJIUTHL.
10. Huccoumanus cnabbix anmekTponnToB. KoHcTaHTa AMCCOIMAIU.
11. 3akon pazbaBieHust OcTBaibA.
12. Peakiuu mOHHOTO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuidi 00pa3oBaHUs CIIadoro
3JIEKTPOJINTA, OCAJIKa U ras3a).
13. TIpousBeneHne pacTBOPHUMOCTH.
14. HonHoe nmpou3sBeaeHre Bobl. BOOOPOIHBIN U MMIPOKCUIIBHBINA OKA3aTENH.
15. T'maponus coneit. Tunsl rugponan3a conei.
16. KonuuecTBeHHBIE XapaKTEPUCTUKHU Mpoliecca TUAPOIn3a.
17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KonTpoJsbHbIe BONIPOCHI 10 TeMe «/{ucnepcHbie CHCTEMbI»
1. I'ereporennsie cmecu. /lucniepcHble CUCTEMBI.
2. HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
3. Konnounusie pactBopsl. JInopunbHbie U TM0()OOHBIE KOITOUIBI.
4. CnocoObl MOTy4eHHsI KOJUIOUAHBIX PACTBOPOB.
5. CrpoeHue KOJUIOMIHBIX YacTHUI.
6. IIpasuno @asiaca — [leckoa.
7. YcTOWYMBOCTH KOJUIOMIHBIX cucTeM. CTaOMIN3aTophl.
8.  Koarymsmus mnopuibHBIX 1 JTHOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJIOUJIOB.
10. Koarymsiusi KOJUIOMIHBIX PACTBOPOB JIEKTPOINTAMH.
11. TIpasuno Ulynsue — l'apau. Koarynaupyromias ciocoOHOCTb.
12. OnTHueckue cBOMCTBA KOJIOWIHBIX PACTBOPOB.
13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

KonTtposabHbie Bonpocs 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»



NN E

agrODdE

OCHOBHBIE TIOHATHS TEOPUU OKUCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEaAKITHI.
OKI/ICHI/ITCJIBHO-BOCCTaHOBI/ITeJIBHLIe CBOfICTBa BCIICCTB.

Baxneinine okuCIMTEIN X1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIN ITOTEHIIHA.

Ypasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
HaHpaBHeHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Ifl.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTpoXUMHUYecKre cucteMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesia «MEeTaul — pacTBOPY.
[ManpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.

DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepeHne dIeKTPOMHBIX IMOTEHIMATIOB. Psa  CTaHAApTHBIX AJIEKTPOJIHBIX MOTCHIIMAIOB.

CBOI/ICTBa METAJIJIOB B COOTBETCTBUHU C UX IOJIOKEHUEM B PSIly HATIPSIKEHUM.

6. YpaBuenue HepHcra.

7. DnexTpoiau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE IPOIIECCHI.
8.  OObenunenHsbi 3akoH Dapazes. Borxoq mo Toky.

9.  Kopposus meraios. Kiaccudukanust KOppO3HOHHBIX IIPOIIECCOB.

10. Xwumudeckass KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTES.

12. TIpumepsl KOPPO3UHU B KUCIIOH CpeJie B aTMOC(EPHON KOPPO3HH.

13. CkopocTbh KOpPpPO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumudeckue UCTOYHUKHU TOKa. ['allbBaHMUECKUN HIIEMEHT.

18. Xwumu4eckue UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOIIIMBHBIE SJIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS IO JUCIUILIMHE 33 OMPEeNICHHBIN epro]] 00ydeHUs.

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

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CnocobeH TpHUMEHSTh €CTECTBEHHOHAYYHBIC M OOIIEHH)XCHEPHBIC 3HAHWS, METOABl MATEMAaTHYECKOTO0 aHAIW3a M MOJCIMPOBAHUS B
po(ecCHOHANBLHOM e TEIbHOCTH

OIIK-1.1

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

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [IepBblil 3aKOH TEPMOIMHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLIECCOB.

3. DHTaAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.

4. OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

5. Oneprust [ m66ca. HarpaBieHust XMMUUYECKUX IIPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

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

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIH KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.

12. XumMuueckoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.

13. Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLUAMU. 3aKOH
pa36asnenus OcTBaibaa.

16. Huccornmanus KICIOT, OCHOBAHUM, COJIe. AM(OTEpPHBIE JIEKTPOTHUTHI.

17. PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YcCJIOBHE OOpa3oBaHMsl U PACTBOPEHUS
OCAaJIKOB.

18. Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

20. Hucnepcusie cuctembl. Knaccuduxkanus. Jlnopunbabie 1 110POOHBIE KOJUTOUIHI.

21. CrpoeHne KOJTOUIHBIX YaCTHLL.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOICTBa BEIIECTB. Knaccuduxanus

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24.  DnexkTpoxuMuYecKue cucteMbl. 3akoHbl Dapajes. DIEKTPOAHBIA NOTEHIIHAI.
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25. IManpBanmveckwmii 3memenT Jlanusisa Axoou.

26. DIIEKTPOXUMUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPpOJIN3. AHOJHBIA U KATOJHBIA MPOIECCHl IPHU JIEKTPOIN3e pacTBOpoB. [IprumeHnenne
AJEKTPOJIU3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.
29. OcCHOBHBIE METOJbI XMMUYECKOTO aHAIN3A.

30. OcHoBHBIEC TPUOOPHI M OOOPYAOBAHKE JIJII XUMHUYCCKOTO aHAIN3a BEIIECTB.
31. Meroauku npoBeaeHHs ONbITOB. [IpaBuiia TeXHUKH O€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 H (1) onpeienure 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 WJIM IOTJIOLIAETCS PHEPIrHsl B XOAE PEaKiH; 0) NpUYMHY 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 HalpaplICHUE CMEILICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHUKEHUHU TEMIEPaTyphl, €CIM JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoabKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpebyercst 1uis npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue w3 crneayromux coned moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSIPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIYy M OINpPEIEIUTE HAMpPaBJICHUE CaMOIPOU3BOJIBHOTO
POTEKaHUS peaximu npu CTaHJAPTHBIX YCIIOBUSIX, UCIIONBb3YA 3HAYEHUs
OKHUCIINTEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBbIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX MPH JEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpejie; 0) BO




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

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
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH PpH deKkTposuse pactBopa CoSOy4 Brrancnure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoidydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUH | 4. Beixon meramna mo TOKy coctaBmil 85%. Ykaxute
BO3MO)KHBIE IPUYMHBI YMEHBIICHHS BBIX0JIa METAJUIA [0 CPABHEHUIO C PACYETHBIM.

OIIK-1.2

[IpumensieT METOIbI MOIETUPOBAHUS
M MaTeMaTH4eCKOro aHaju3a i

perieHus 3aza4
npodeccnoHanbHOM AeSITETbHOCTH

B

Ilpumepnvie npakmuueckue 3a0anus:

1. OnpenenuTh, ¢ KAKUMHU U3 YKa3aHHBIX HIDKE BELIECTB MOXKET B3aMMOJEHCTBOBATH PACTBOP
TMJIPOKCHIa Kalus: HoaoBojopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), oxeun
ceuHia (II), ruapokcun amoMHHUSA, THAPOKCUA aMMoHusA. CocTaBbTe ypaBHEHHS BO3MOKHBIX
peakmuii B MOJIEKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIIEHMs okcuja xeneza FezOs yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranobnenus FezO4: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. Temneparypusiii kKo uimeHT peaknu paseH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKITUU: a) PU
noBbIiieHuH Temmneparypsl oT 60 1o 100°C; 0) mpu OXJaXIeHUHM peakUoHHOW cMecH oT 50 1o
30°C?

4. Ina obparumoii peakiun FesOuypq + Hyy = 3FeO) + H O 3anuiure BoIpaskeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHUEHTPALUU MPOTYyKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
npecTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peakiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBopa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npuroronienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BbLAEHATCS nIpu mnpoxoxkaeHun 48250 Ki
aNeKTpUUecTBa depe3 pactBop xyopuaa mapranna (II)? 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.
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9. IlpoBecTn aHa M3 BIMSHUSA KOHICHTPAIIMK Ha CKOPOCTh XMMUYECKON peakIiiuu
Na,S;03 + HpSO4 = 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 O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIb/JT MYTH, C !

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

[To maHHBIM TabMIBI | TOCTPOUTH rpadMK 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHIICHTPAIMH
THOCY/Ib(aTa HATPUS, OTIOKUB Ha OCH a0OCIuUcC KOHIEeHTparuio NaS;0Os3, a Ha ocW OpAMHAT —
CKOpPOCTb PEaKInu.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HaTPHSL.




0) Ilopsaaok npoBeeHUs] NPOMEKYTOYHOM aTTeCTAIUH, IOKA3aTeJIM U KPUTEPUH
OlLleHUBAHUS:

[IpomexxyTouHasi arrecTanus NO JUCHUIUIMHE «XUMHS» BKIIOYACT TEOPETHUECKHUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIQJCHUHN, IPOBOAUTCS B (hopme
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 «OTJIMYHO» (5 0asioB) — 00y4aroLNiics IEMOHCTPUPYET BHICOKHN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amia) — 00y4aromuiicss IeMOHCTPUPYET CPEAHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS IPU aHATUTUYECKHUX ONEepaIHsIX, IEPEHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyIOBJIETBOPUTENbHO» (3 Oamia) — OOydYaromIMiics IEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCS OTCYTCTBHE OTICIBHBIX 3HAHWH, YMEHUH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLIGHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOy4arommuiics JEMOHCTPUPYET
3HaHusi He Oonee 20% TEOpeTHYEeCKOro marepuania, JOIMYCKaeT CYIIECTBEHHBIC OIIMOKH, He
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OILICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amin) — oOydaromuiicss He MOXKET MMOoKa3aTh
3HaHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



