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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH
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[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

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

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

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2028 - 2029
y4ueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHU

[Iporokom ot 20 . N
3aB. kadenpoii H.JI. Menaauk




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:

Jns  u3ydeHus AUCUMIUIMHBL HEOOXOAMMBI 3HAHUS, YMEHHMS W BIaJieHus,
chOpMUPOBAHHBIE B PE3YJIbTAaTe IMOJYYCHHS CpeqHero (MoJHOro) oO0mero oO0pa3oBaHHS IO
OUCHUILTUHAM «XUMUsY, «Du3uka», «MareMaTukay.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCLUILIMHBI OyIyT
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICIII/IHJII/IH/HpaKTI/IKI

I'eonorus

be3omnacHOCTh )XHU3HENEATETHLHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001a/1aTh CIIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

YK-1 Cnoco0GeH oOCyIIeCTBIATh KPUTUYECKUI aHalW3 MNPOOJIEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO MOJIX01a, BRIPA0AThIBATh CTPATETHUIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYI0 CHUTYyalMl0 KaK CHCTEMY, BBIABISAS €€
COCTABJISIOLIME U CBSI3U MEXJ1y HUIMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEYMBON HWHGpOpPMaNEl W3 pa3HBIX HMCTOYHUKOB, OIpPEIEIsieT
npobensl B MHPOpPMAalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET IPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHI0 pelieHUs
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCHMILITMHAPHOTO
MOJXO/I0B; CTPOUT CICHAPHHM  pPEAIN3ALUU  CTPATETHUH, ONPEACIIss
BO3MOYKHBIE PUCKH U IIpeJIaras MyTyu UX YCTPAHEHUs




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabota — 71,15 akaz. yacos:

— ayauTopHas — 68 akaj. 4acos;

— BHeayautopHas — 3,15 akan. yacos;

— camocTosiTeapHas padorta — 37,15 aka. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas g e
o | xouTaxtHas pabora E = dopma TeKyIIero
=
= B aKaJl. 4yacax 5} Bug KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) E R . p Kon
S & © | caMOCTOSATENBHOM | yCIIeBAEMOCTHU H
JUCIIUILIAHB b g © . | xomnerennuu
O 2 5 paboThI TIPOMEKYTOYHOM
nmab. | mpakr. | = Q3
Jlex. 23 aTTecTaluu
3aH. 3aH. | QU &
1. Xumus
odopmiieHue
OTYETA 10
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOn VK-1.1
OMAIITHETO a0OTEI. )
1.1 1. Xumuueckas TepMOTHHAMUKA 3 8 6 A P VK-1.2,
3amanug Ne 1; JomarrHee
VK-1.3
- 3aganue Ne 1.
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHne yueOHon
1 HAy4IHOH
JIUTEPATYPHI.
odopmiieHue
OTYETA I10
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
OMAIITHETO a0O0THI. )
1.2 2. XumMunueckass KHUHETHKA 2 2 6 4 A P VK-1.2,
3agaHus Ne 2; Homaninee
VK-1.3
- 3aganue Ne 2.
camoctosiTesbHoe | TecTupoBaHue.
U3ydeHHe ydeOHOM
Y Hay4HOU
JIUTEPATYPBI.
- oopmnenue
OTYETA I10
71a00paTOpHOI
pabore; 3amura
- pelieHne nabopaTtopHoi VK-1.1
OMAIITHETO a0OTEI. )
1.3 3. PacTBOpSBI 4 12 9,15 A P VK-1.2,
3aganus Ne 3; JomarrHee
VK-1.3
- 3amanne Ne 3.
camocrostenapHoe | TectupoBanue.
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




odopmiieHue

oTYeTa Mo
71a00paTOPHOI
pabore; ;amma . YK-1.1,
1.4 4. TucniepcHBIE CUCTEMBI 2 8 6 - H1ABOPATOPHOH VK-1.2,
CaMOCTOSTEJIBHOE pagotL.. VK-1.3
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
odopmiieHHe
oTYeTa Mo
nabopatopHoOn
pabore; Samura
15 5 - pelieHue nabopatopHoOn VK11,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 2 6 4 JIOMAIIHETO paGoTEL VK-1.2,
N —— 3aganus Ne 4; JomarHee VK-13
- 3amanue Ne 4.
camoctosiTenbHoe | TecTupoBanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPEI.
odopmiieHue
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOH VK-1.1
16 6. DIEKTPOXUMHUIECKUE JTOMAIITHETO paboTsI. .
4 11 8 VYK-1.2,
CHCTEMBEI 3aganug Ne 5; JomarrHee
VK-1.3
- 3aganue Ne 5.
camocrostenabHoe | TecrtupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
HWroro no pazneny 17 51 37,15
Hroro 3a cemectp 17 51 37,15 DK3aMeH
Wroro no nucuumnne 17 51 37,15 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUILUIMHBL «XWMHs» TPUMEHSAETCS TpaaULAOHHAsS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
M3JIOKEHUE Marepuana B JUCLUINIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE IMPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'IE TEOPETHYECCKUI
MaTepuaj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XUMHUYECKOIO OKCIIEPUMEHTA, KOTOPBIA I103BOJISAET
HauOoJiee MOJIHO PeaTu30BaTh METOJ IMPOOJEMHOIo OOYy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAlMi SBJICHHWMA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIUOHHOM H3JIO)KCHUU IIPUEMOB MBICICHHOIO M PEAJIbHOIO JKCIEPUMEHTA, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATH 3HAHHS 00JIee BEICOKOM CTENIEHH 0000IIEHHOCTH.

Jisa peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOIUU
IIPOBOJATCS JICKLIMU-BU3YAIM3allUH, B XOJI€ KOTOPBIX M3JI0KEHHE TEOPETHYECKOr0 Marepuasa
COIIPOBOXAAETCS PE3ECHTALUEN.

JlexunoHHBIN MaTepHall 3aKpervisieTcss B XoJe Jab0opaTopHbIX padoT, B XOJ€ KOTOPBIX
yyeOHasi paboTa MPOBOAUTCS C pPealbHbBIMM XMMUYECKMMHU BemiecTBamu. Ha maGopaTopHbIx
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/JaHUS 1O NPOMIEHHONH TeMme.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAUMMO NpEeABAPATb HHCTPYKTAXEM IO IMpaBHIaM
6e3omacHoil paboThl B XUMUYECKOH JabopaTopur. OCHOBHBIM yCJIOBHEM JIOITYCKa CTYJEHTOB K
nabopaTopHOil paboTe sBisgeTcs HUX 00s3aTelbHas IOArOTOBKA K HEHl C coCTaBiIeHHEM
TeopeTudeckoro BBeaeHUs. [Ipu mpoBeaeHMM 1a0OPATOPHBIX 3aHATHM HCIIOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYEHHUs, KOTOPbII HO3BOJISIET YCBOUTh MaTepHall IyTe€M BBbISBICHUS CBs3eil
MeEX/1y KOHKPETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3Ho UCIOIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aMMOOOYyUeHHUs (TapHYyI0 paboTy) TpeX BUJOB: CTaTHYECKas 1apa,
JMHAMUYECKas mapa, BapualloHHas 1apa; COBMEIIas €¢ ¢ TEXHOJIOTHeld MOYIbHOTO O0yUYCHHUS.
BbinmonHuB skcnepuMeHT, obOydarouuecs (GopMylupyroT 0O0O0OIIEHHBIE BBIBOJBI 110 CEpUHU
OTIBITOB, HCIOJb3YysI IPUEMbI aHAIIOTMH U CPABHEHHSI.

CamocrosTenbHas paboTa oOyyaromIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0(OpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HayyHOH JHUTEepaTyphl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBbIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOTOBOM aTTEeCTaLUH.

CamocTrosTrenbHas paboTa 00ydaromUXCcsl AODKHA OBITh HallpaBlIeHAa Ha 3aKPETICHUS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MpernoaaBaresieM, Ha MpopaboTKy TeM, OTBEJCHHBIX
Ha CaMOCTOATEIbHOE H3yU€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHATHSM, BBIIIOJIHEHUE
JOMAIIHUX 3a/JlaHUi M MOJATOTOBKY K PYOSKHOMY M 3aKIIOUUTENLHOMY KOHTpoio. ITomumo
3TOro, oOydvaromuecs NpPEICTaBIISIOT PE3yJIbTaThl CBOEH CaMOCTOSATENbHOW pabOThl B BHJIE
IIPE3EHTALIUMN.

[Tpu mpoBeneHUM pyOEKHOTO M 3aKIIIOUUTENBHOIO KOHTPOJIS OCHOBHBIMHU 3aJadyaMy,
CTOSIIIMMU TIepe]] MpenojaBaresieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rIyOWHBI 3HAHUN, YMEHHUH, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiiy C BBISIBICHUEM
CTETEHU CaMOCTOSITEILHOCTH B IPUMEHEHNH MOJTYYEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
¢dopmamu koHTpOJs. OOyuarommMes TpeAsaraloTcsl TeCThl M 3afaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3MPOBAHHOW CHCTEMOI TpoBepKHU. B oTimyne oT 00bIYHOTO TECTUPOBAHUS TAKOM



CIOCO0 KOHTPOJISL TIO3BOJIIET CTYJEHTaM B JIH000€ BpeMsl IPOMTH TecT, MPOaHATIM3UPOBATh OIIMOKH U
IIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOANYEeCKOe 00ecnevyeHue CaMOCTOSITeILHOI padoThI 00y4Yalommxcst
[TpencraBneno B npuiaoxxeHuu 1.

7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAHYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUITIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

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: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 37eKTpOHHBIH. - CBeICHUS
nocrtymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mynnuna, O. A. Mumypusa
; Marauroropckuii roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

2. Mensinuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropck : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus nocrynusl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTenbHO-BOCCTAaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpioBa ; MarHUTOrOPCKH# 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 oOGpamienus: 14.02.2022). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
Ceenenus



noctymHbl Takke Ha CD-ROM.

5. KopoBun, H.B. O0miast xumusi: yued. 1isl TEXHUUYECKUX Harpas. u crell. By3oB /H.B.
Koposun —9-¢ uzn., nepepad.- M.: Beicur. mik., 2007.- 557 c.: mi. - ISBN 978-5-06-004403-4. -
TekeT: HenoCcpeACTBEHHBIN.

6. Kparkuii cripaBoyHuK (u3nKO-xumuueckux BenuumH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. Tumodeea; mox pea. A. A. Papnens, A. M. [ToHomapeBoid. -
10-e u3a., ucnp. u gom. - CII6. : UBan ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
TekeT: HenocpeACTBEHHBIN.

7. W3Bectust BbICIIMX YYeOHBIX 3aBeACHHMA. XHUMHA M XUMHUYECKash TEXHOJIOTHS:
Hay4HO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

Mumypuna, O.A. DHeprernka XHMHUYECKUX IPOIIECCOB: METOJMYECKUE YKa3aHUS K
71a00paTOpHBIM paboTaM IO AUCLUIUIMHE «XUMHA» Ul 00y4arolUXcs BceX HaIlpaBICHUH
NOJrOTOBKM W  CHeUWajbHOCTEH nHeBHOW (opmbl o0yuenus [/ O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckui yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemocpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMHUS» [ 00ydarolUMXcsl BCEX HalpaBICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIMA W XHUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANpaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Beex (hopm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeaAcTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass kuHeTHKa. XMMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4yarouumxcs BCEX
HAaIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIN.

5. Uympoga, JI.B. PacTBopsl: MeTomuueckast pa3paboTka K jJabopaTopHbIM paboTaMm 1o
JUCLUIUIMHE «XUMHs» A1 00y4aroluXxcs BCeX HalpaBIeHUH MOJATOTOBKU U CIELUAIbHOCTEH
Bcex opm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMueCcKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. MumypuHa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAUYECKHE YKa3aHUs K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00Yy4arolUXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTAM Beex (opm oOyuenus / JI.I'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUTUINHE «XUMHUS» ISl OOYYaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.
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MPOIIECCHl: METOAMYECKas pa3pabOoTKa K CaMOCTOSTEIBHOM paldoTe misg O0O0yJaromuxcs MO0 BCEM
HAIpaBJICHUSM MOATOTOBKU M CrienuaibHOCTIM BeeX (opm oOyuenus / JL.I'. Konsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuid roc. texuuyeckuil yH-T uM. I'. YI. HocoBa. — Marautoropck : MI'TY
um. I'. . HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TMPOIECChl: METOAUYECKHE YKa3aHHUs K
nabopaTopHoii paboTe MO IUCHMIUIMHE «XUMHS» Ui OOYYalomUXCs 1O BCEM HaIPaBICHHUIM
MOJATOTOBKM M CIEHAIBHOCTAM Bcex (opm o0yuenus / O.A. Mumypuna, H.U. PoamoHoBa;
Marnurtoropckuii roc. texuudyeckuii yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEOCPEACTBEHHBIMN.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe ob0ecniedeHue

HaumenoBanue o
10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 |y, 135 o1 17.09.2007 SecopouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager  |[cBo601HO 0eccpovHO
Bpaysep Yandex |cBobomHO OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALNMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

DnexTpoHHas 0a3a MEePHOAMYCCKHUX H3JIaHUI
East View Information Services, OOO
HanmmnonanpHas
undopmanuronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAy4YHOI'0 IMUTHPOBAHUS
ITouckoBass cucrema Axagemust Google
(Google Scholar)
Nudopmannonnas cucrema - EnuHoe OKHO
JI0CTyTa K HHPOPMAIIMOHHBIM pecypcaM
denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE
yupexaenne  «Demepanbubpii  macruryr|URL: http://wwwl. fips.ru/
MIPOMBIIIEHHON COOCTBEHHOCTH))
Poccuiickas T'ocymapcTBeHHass OuOnMoTEKa.
Katanoru
OnexkTpoHHble pecypchl Oubamorexku MITY
uMm. ['.1. HocoBa
®denepalibHbIl  00pa30BaTENbHBIN MOPTAJ
OxoHomuKa. Counonorus. MeHepKMEHT
YHuBepcurerckas UHPOpMallMOHHAs CHCTEMa
POCCHA

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

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

~ |http://ecsocman.hse.ru/

https://uisrussia.msu.ru

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JAUCIMITIIIMHBI BKJIIHOYACT:



1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHalieHue ayIUTOpPUU: MYJIBTHUMEIUIHBIE CpeACTBAa XpaHEHHUs, IMepeAaud u
npecTaBieHust nHopMaluu

2. YueOHbIE ayAUTOPUH IS TIPOBEACHHUS JTa0OPATOPHBIX 3aHATHH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEro KOHTPOJS W MPOMEXKYTOYHOH aTTECTAIlWH.
Ocnamenue: OOopynoBaHue ISl BBHITIOJHEHHS JTA0OPATOPHBIX pabOT, XMMHUYECKas IOCY/Ia,
peakTuBbl, Harsiapie MaTepualibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

3. [Tomemnenus st CaMOCTOATENIBHOM pabOTH 00YJAIOIIHXCSI.

OcHamienue ayauropun: [lepconansabie kommbioTepsl ¢ makerom MS Office, Brixomom B
WHTepHeT M C JOCTYIOM B 3JEKTPOHHYIO HMH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay
YHUBEpCHUTETA

4. TlomemieHus sl XpaHEHHs M TNPOPUIAKTHYECKOTO OOCITY)KUBaHHS y4eOHOTO
0o0opyI0BaHUA.

Ocnamenne aymutopun: Creiuiaxu, ceH(bl i XpaHeHHS Y4eOHOTO 00OpYIOBaHUS.
WHCTpyMEHTHI 1151 pEMOHTa JIa00paTOPHOTO 000PYAOBAHHS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOIMYECKOE 00ecneyeHre CaMOCTOsITeJIbHO padoThl 00yJaommxcest

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMSAIIYI0 BO BpPEMs MOJATOTOBKM CTYAEHTaMU OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA MO KaXJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUYAOT TEOPETUUECKUE U IPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

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

Teer Ne 1

ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
IlepBslii 3aK0H (TIEpBOE HAYaAJI0) TEPMOJIMHAMUKHA MAaTEMaTUUECKU 3alIUChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sk30Tepmuueckoii peakuuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBILIAETCS
CrangapTHbie TeroBble 3)(PEeKThl MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
Kakue u3 npuBeneHHBIX peakiuil SBISIOTCS YHIOTEPMUIECKUMU?
a) 1/2 No+ 3/2 H,=NH;3 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

Kakas u3 HanmucaHHBIX HMKE pEaKIMil OTBedyaeT TeIuioTe oOpa3oBaHMs okcujaa 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
[Tpu BoccTanoBnennu 16r okcuaa menu( || ) mo peakmu :

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

OHTtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO oy + C (paguny = Ni g + CO (y Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 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 orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTpONUs IpHU pa3IokKeHUN KapOoHaTa KaabLus?
a) yBEJIMYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHast peakuus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOXKET IIPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHu4Yeckasa KHHETHKA

B Tectax o Teme «XuMuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €ANHUILY BPEMEHHU
B €IMHUIE 00beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux eIMHUIAX BBIPAXKAETCS CKOPOCTh XUMUUECKON peakiuun?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocTosiHuEe XMMHYECKOT'O paBHOBECHUSI OOPAaTHMBIX IPOLIECCOB KOJUUYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercst BBIpaKe€HHE JJIsi CKOPOCTH pEaKIiH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H:0]°
7. Kak 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe MoKas3bIBaeT 3HaYeHUE TeIIOBOro ¢ ¢dexra peaxuu?
a)l E.*% .
t
0)2 2

B) 3 i
/ 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,
Y4eTBEpPTOE, MATOE U IIECTOE 3a1aHus - 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 pasbaBiiecHHOM pacTBOpE, MPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajblMsg W BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA 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 BelecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BeliecTBa 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 COJICH MOTYT MMETh IIEIOYHYIO WM KHCIYIO Cpeiy.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH

10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 6ombIire 100 HM
3) ot 1 am 10 100 HM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIsIpHBIE MOJICKYIT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOArYJISIUU KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?
1) xnmopu Kamust
2) cynbdar Kamus
3) oprodochar Kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?
1)  xuopun xene3a (111)
2) BOIa
3)  TUAPOKCH[ KaJUs



5. Ilpm B3ammonmeiicteuu 20 mu 0,001H wutpata ceunmna (11) ¢ 10 ma 0,02H cynedara xamms
obpazyercs 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxoASTCS B COCTOSSHUM TUHAMUYECKOTO PABHOBECHUS

2) K KaTody

3) k aHOY
6. B nBe koi0b1 HanuTO 10 50 MIT 307151 THAPOKCH A kKene3a. [[i1st Toro 4ToObl BHI3BATh KOATYIISIUIO
30114 moTpedoBaioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xmopuna kanus; B 1pyryto — 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 oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPHIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI

2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIACTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...

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)  BIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANIECKOM CHCTEMBI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, mporekaromux B KMCIIOHN cpesie, BOCCTaHABIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakiun, npotekarotieit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIMEHTOB B peakIiy, IPUBEACHHOM B Bompoce 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



3J1e1ch0ngnqec1me CHUCTEMBbI

B Ttecrax mo Teme ((3J'I€I(T];)OXI/IMI/I‘ICCKI/IG CUCTEMBD». IICPBOC, BTOPOC MU IIATOC 3adaHUA

OIICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DNEeKTPOAHBIA TOTEHIIUAN OIPEIEIIAIOT 10 YPABHEHHUIO . ..
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
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. Kakue npoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AIIEKTPOIIU3€e pacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4, VYkaxute cymMmmy KO3QPHUIMEHTOB B ypaBHEHHH 3JIEKTpOn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIM  MpOTeKaeT

CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

6.

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...

Bbluuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIN

poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

7.

1) 2,1:10%
2) 0,05

3) 0,013
4) 6,7-107

HpI/IBeI[I/ITC CXEMbI JJICKTPOAHBIX MHPOHECCOB W MOJICKYJIIPHOC YpPaBHCHUC PCAKIUH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOPPO3WH rajbBaHomapbl Zn|Mg B cepHokucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa101unxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpopaboTKoi MaTepuaia; ohOPMIICHUS OTYETOB MO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.



BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEIbHOM padoThI
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHUMHYeCKasi TEePMOIUHAMHUKA»

B momariHeM 3a1aHuu 1Mo TeMe «XUMHUYECKas TEPMOJANHAMUKA»: ITepBast 3aJada OIIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Juisa peakunn CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpPaBIICHUE
CaMOTIPOM3BOJILHOTO TEUCHHS PEaKIHH IIPH CTAHAAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEeKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCSA. YKaXKHUTE: a) BBIICIACTCS
WIA TOIJIOUIAETCS SHEepPIrus B XOJA€ peakuuu; O) NPUUYMHY HAMJIEHHOrO W3MEHEHMsI SHTPOIMH.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaga Ne2

Beruncnure temoBoit  addexr peakuuu: CaCy  + 2 HoOpy = Ca(OH); () + C2H (1), monb3ysce
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

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

a) Hz @) + 02 = HzO () AH = -241,9 KI[)K;

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

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U maTas — B 1 Ga.

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/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMoOn peakiuu, korjaa mnpopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?
3amaga Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIUYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peakluu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?
3amaua Ne3
Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.
3amaua Ned
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAMN:
Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(r) +C ()~ 2 CO(F), AH = +160,5 KI[)K,
CO(I—) + HzO(r) =CO, @ T Hz(r), AH =-41,1 x]JIx.



VYKakuTe HanpaBlIEHUE CMEIICHNS XUMUYECKOTO PaBHOBECHS ATUX PEaKLUi: a) IPpU MOHUKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanuum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPETbsl M MsATasl 3a7adu
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 JOJIO BEIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIllCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX 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 KUCIIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI 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 3amanuu no teMe «OKHCITUTENBHO-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 SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
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,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pae) —

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 CHIIbI PEAKLIUH.

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 DJIGKTPOHHO-MOHHBIE ypaBHEHHUS JJIEKTPOAHBIX TMPOIECCOB 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.

[IpuHSB MOTEHIMAl aHOJA PAaBHBIM CTaHAAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit /1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOH Koppo3uu rajabBanonapbl 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

CocTaBpTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitit 3JIEKTPOIIH3 MTPOBOAMIM B TeueHuH | 4. Bbixoa MeTasmia mo Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCKHI MO TEME «XuMHuecKas TEPMOIUHAMUKA»

OCHOBBI XUMHYECKOH TEPMOANHAMHKU: ITOHATHEC CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

BuyTtpennss sneprus. Pabora. Temiora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

arwDE



6. TemmoBoit »pdext xumudeckod peakuuu. DakTOpPHI, BIUAONME HaA TEIIOBOW 3 eKT
XMMHYECKON PEAKIIUU.

7.  Tepmoxmmus. 3akoH ['ecca.

8.  CuexncrBus u3 3akona ['ecca.

9.  DHTpomnus Kak QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpaBneHue caMONpON3BOIBHOIO MPOTEKAHUS XUMUUECKUX PEaKIIUH.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakluy U METO/IbI €€ PETYJINPOBAHMSL.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakiuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMHuueckoi peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKas JuarpaMmma.

Kpuas Maxkcgenna — bonbiimana. DHepreTuueckuii 0apnep.

Karanuruueckue CUCTEMBI.

Bimstnue xaranuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

0. ToMoreHHbIi U reTEepOTreHHBIN KaTaIus3.

1. KonebarenbpHbIe peaKIlHy.

12. Xwumwnueckoe paBHoBecue. OOpaTuMbie U HeOOpaTUMbIE PEAKIIHH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummudeckoro paBHoBecus. [Ipunnumn Jle-I1llarennbe.

15. BnusHME KOHLEHTpPALMH, 1aBJIECHUS U TEMIIEPATypBhI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble 1uarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oo NGO WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Tlousarue pactBopa. PacTBopuMocCTh BeliecTBa. PactBopumocTs rasa.

2. PactBoprl. CrnocoObl BBIpaXEHUS KOHLIEHTpAIMM pPACTBOPOB (MaccoBas J0JsI, MOJSpHas
KOHLEHTpALsl, MOJISIpHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).

KonnuratusHble cBoiicTBa pacTBOpOB. M ieasibHbINi pacTBOp.

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

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KuCI10THO-OCHOBHBIE B3aMMOJICHCTBHSI BEIECTB.

. Monnas teopus kucioT u ocHoBaHUIl AppeHuyca. OCHOBHBbIE NMOHATHS U TOJIOKEHUS TEOPUH
AppeHnyca.

8.  [uccommanus KHCIOT, OCHOBaHMM M COJeH ¢ TOYKM 3pEHUsT HOHHOW TeopuH AppeHuyca
(mpumepsr).

9.  Crenensp nuccormanuu. CHIIbHBIE U c1a0ble JIEKTPOJIUTHI.

10. ducconmanus cnadbix aneKTponnToB. KoHcTaHTa AMCCOnMaIum.

11. 3axon pazbaBnenus OcTBanba.

12. Peakiuu HOHHOTO 0OMEHa MEXIY JIEKTPOJUTaMH (Ha MpUMepe peakinii 00pa3oBaHUs CII1aboTro
NEKTPOJINTA, OCAKA U raza).

13. TIpousBeneHnEe paCTBOPHUMOCTH.

14. HonHoe mpou3sBeeHre BObl. BOJOPOIHBIN U THIPOKCHIIBHBINA TOKA3aTEeNH.

15. Tmaponus cosneii. Tumbl ruapOIU3a CONECH.

16. KonuuyecTBeHHBIE XapaKTEPUCTUKHU MPoOLIecca THAPOIH3a.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

No gk
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0.
11.
12.
13.

KonTpoJibHbIe Bonpockl 1o Teme «/{ucnepcHblie cHCTEMbI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kiaccudukanyum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI mosrydeHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOJTOUTHBIX YaCTHIl.
IIpaBuno ®dasuca — [leckosa.
Y CcTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.
Koarymnsmust mnoduibHbIX U TM0(GOOHBIX KOJIJIOUIOB.
CenumeHTanus KOJJIOUIOB.
Koarynsuust KOJUIOUAHBIX pACTBOPOB 3JEKTPOIUTAMHU.
[Tpasuiio Ilynsie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTuueckre CBONCTBA KOJIJIOUTHBIX PACTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KounTtpoJabHbie Bonpochl 10 TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxneiime oKMCIUTENN U BOCCTAHOBUTEIH.

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

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJILHbIe BOIIPOCHI IO TEME «3.1'ICKTPOX]/IMI/I‘JCCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

DIEKTPOABUKYIAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX MMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpH)KeHI/II/I

6. VYpasuenue Hepucra.

7.  DAeKTpodu3 pacijiaBoB U pacTBOpoB. KaToaHble 1 aHOAHBIE MPOIIECCHI.
8.  OObenunHeHHsbI 3akoH Papazaes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTES.

12. Tlpumepsl KOppO3UU B KUCIION Cpeie U aTMOCPEPHOI KOPPO3HH.

13.  CkopocTh KOPpPO3HH.

14. 3ammTa METaIIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpoXUMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. Xwumudeckue UCTOYHUKH TOKA. [ aThBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19.

XUMHYeCKHEe HCTOYHHUKHN TOKa. TOIUITNBHBIE DJIEMEHTEI.



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIIMHE 3a onpeneneHHHﬁ nepuon O6y‘-ICHI/ISI.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 NPOOJEMHBIX CUTYallMi Ha OCHOBE CUCTEMHOTI'O II0JIX0/ia, BbIpa0aThIBaTh CTPATErHIO AEHCTBUI

YK-1.1: AHanuzupyeT npoOIeMHYIO Ilpumepnuvle npakmuueckue 3a0aHUA .
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekanus peakuuu CaO + 2 Cyq) =
COCTABJIAIOLIME U CBA3U Mexy HUMH | = CaC; () + CO(p), AH; = 460 /I npu crangapTHeIX ycaoBusAx. Paccunraiite Temmneparypy Hadana

peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

2. T'omorenHas peakuusi OpoTekaeT Ho ypaBHeHHIO Hy ) + |y n = 2 Hl). HauampHas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 monb/n. Bo CKONIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

3. B 2 n pactBopa runpokcua kanbiums conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. Paccumraiite criemyromue KoHIeHTpamuu noiayduBiierocs pacteopa: o(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Ompenenure TPOAYKTHl pPEaKIWH B CICAYIOIMUX B3aUMOJCUCTBUAX. Hamummre wux B
MOJICKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. Hanmcare noHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs peakuuid ruapoinsa coneit: KsPOa; Na SOy,
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HamucaTh SJEKTPOHHBIE YpPaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [A|3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ 1.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens meopemuueckux 6onpocos:

HMCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUNBOM HHPOpPMAIIHEH U3
pasHBIX HWCTOYHUKOB, OIPEIENSIeT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYaIlUH, u
MPOEKTUPYET TPOILECCHl IO WX

1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJINHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.

OHtponus. YpasHeHue bonbiimana. Bropoii u TpeTnii 3aKOHbI TEPMOJIMHAMUKHU.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumuyeckasi KuHeTuka. CKOpocTh XuMu4ecKkol peakuuu. CpenHsisi 1 HCTUHHAs CKOPOCTH

Sk wm
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yCTpaHEHHIO

PEaKIuu. Kunernueckas KpuBas.

7. CKopocCTbh peakui U METO/Ibl €€ PEryJINPOBAHHUS.

8. Bnustaue remneparypsl Ha ckopocTh peakiuu. [Ipasmio Bant-I'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 katanuTuyeckue cucTeMbl. [ OMOTeHHBIH KaTanus.

11. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. Xumuueckoe paBHOBecue. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.

14. PactBopbl. CiocoObI BhIpaKeHUSI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopbl 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pa3basnenus OcTBanb/a.

16. Jlucconumarus KUCIOT, OCHOBAHHM, CoJiel. AM(OTEpHBIE JIEKTPOIUTHI.

17. PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

18.  Jluccommanus Boasl. MoHHOE pon3BeneHue Bobl. pH.

19. I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

20. Hucnepcubie cuctembl. Knnaccuduxkanus. Jlnoduibabie 1 110()OOHBIE KOJTOHWIHI.

21. CtpoeHnune KOJUIOUIHBIX YacTHII.

22. Koarynsius KoamouHbIX pacTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukamms
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH.

24, DneKkTpoxXuMHuueckre cuctemsl. 3akoHbl Dapanes. DIeKTPOJHBIA TOTEHIUA.

25. ["anpBannveckuii anemeHT Jlanuans Skobu.

26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

217. DneKTpoau3. AHOTHBIA U KaTOJHBIN MPOIECChl MIPH AJIEKTPONIN3e pacTBOpoB. [IpuMenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buas! koppo3un. CriocoOb! 3aIMThl METAIIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
ec TerioBOM S(PdeKkT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaKHUTE: a)




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Bripa3uTe yepe3 KOHIEHTPALMU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampaBieHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS], €CITU TEMIIEpaTypa NOCTOSIHHA.

3. CkoJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCThIO 1,84 1/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHHUsI THUIPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3ok ruapoKcHaa MarHus mosydeH myrem cmemmBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
bopmyy ero MUIEIUIBIL.

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HApaBICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H)0.

7. TlpuBeguTe CXEMBbI DJIEKTPOIHBIX MPOIECCOB W MOJEKYJSIPHBIE YpPaBHEHHUS PEaKIUH,
MPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpeie; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Koppo3uu coctasuia 0,01 /4.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, IPOUCXO e mpu snekTpoiu3e pactBopa CoSO4, Beraucnute
(dakTHUECKOE KOJMYECTBO MeTaula, mojydeHHoro Ha karozae mpu siekrposnuze Co(NOs),, ecnu
AJIEKTPOJIM3 MPOBOJAWUIM B TedeHMH | 4. BbeIxoa meramna mo TOKy coctaBui 85%. Ykaxure
BO3MOYKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabatbiBaeT M coiepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpOoOJIEMHON CHUTyallud Ha OCHOBE

Ilpumepnvie npakmuyeckue 3a0anun:
1. Onpenenuts, ¢ KAKUMUA M3 YKa3aHHBIX HI)KE BEIIECTB MOXET B3aMMOJIEHCTBOBATH PacTBOP
TUAPOKCHUIA Kajus: MoaoBogopoaHas kuciorta, xiopun meau (Il), okcun yrmeponma (1V), oxcun

CUCTEMHOTO u |ceunna (Il), ruapokcun amoMuHMs, THIPOKCHA aMMOHHUA. CocTaBbTe ypaBHEHMsS BO3MOXKHBIX
MEXIUCUUIUIMHAPHOTO  TOJIXOJIOB; | peaKkuii B MOJIEKYISPHONH U MOHHO-MOJEKYISIpHON hopMax.
CTPOUT  CLCHAPUU  pealu3aluu 2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJIEHHMsI okcuia xene3a FezO, yriepogom mpu
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CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u Temmneparype 1100 K. Peaknus BoccranoBnenus Fe304: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. Temneparypusiii kKo uiueHT peakuuu paBeH 2,5. Kak ©3MEHUTCS CKOPOCTh PEAKIUU: a) TIPH
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakuun FesOy) + Hypy = 3FeO) + HoO3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaxkuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHUCJIOTE€ M CIUIABJIAETCA CO Iuenoybto. Yrto
npencTaBisier coboit 3To coeaunenne? Hanummmre ypaBHEeHHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKoOJIbKO MUJUTWIHTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BbLAEHATCS Ipu mnpoxoxaeHun 48250 Ki
anekTpudecTBa uepe3 pactBop xsopuna Mapranina (11)? CocraBeTe cxemy 3JIeKTposin3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoOBaTh B Cpelie CepHOn
KHUCJIOTHI M aTMocdepe BIakHOTo Bo3ayxa? CocTaBbTE CXEMBbI AIEKTPOXUMHUUYECKON KOPPO3HH.

9. IIpoBecTu aHanu3 BIUSHUS KOHIICHTPAIIMN HA CKOPOCTh XUMUYECKOM peaKkiuu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcniepuMeHTanbHBIM JaHHBIM. [IpoBecTH
00paboTKy MOYUYEHHBIX IaHHBIX C UCIIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmumna 1
Howmep O6beM, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S,0s, 10% | mosBnenus peaxiuu, 10%,
MOJIB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5
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[To nanHBIM TaOIHUIBI 1 TOCTPOUTH IrpadMK 3aBUCHMOCTH CKOPOCTH PEAKIUH OT KOHIICHTPAIUK
THOCY/b(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;0Os, a Ha ocw opaMHAT —
CKOPOCTh PeaKIiu.

CnenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAIIMU THOCY/Ib(aTa HATpusl.




0) Ilopsanok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIUH, IOKA3aTeJIM U KPUTEPUH
OlLleHUBAHUS:

[TpomexxyTouHasi arrectanusi MO AUCHUILUIMHE «XHMHS» BKIIOYACT TEOPETUYECKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHUS OOYUYAIOUIMMUCS 3HAHUN, U IPAKTUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
JK3aMeHa.

DK3aMeH M0 JaHHOW AMCHUIUIMHE MPOBOAMTCS B YCTHOW (popMe Mo K3aMEHAIMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKIIIOYAeT 2 TEOPETHYECKUX BOIPOCAa U OJHO MPaKTHUYECKOe
3a/laHue.

Ilokazamenu u Kpumepuu oUueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0aiioB) — 00y4aromuiicst 1eMOHCTPUPYET BHICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CII0KHOCTH.

— Ha OLICHKY «Xxopomo» (4 6aina) — oOyJaronuics 1eMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHS IPY aHATUTUIECKUX OTEPAIHsX, TEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oama) — OOy4aromuiics IEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIHbHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuasna, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHHSA Ha YPOBHE BOCIPOU3BEACHUA W OOBSICHEHHS HHQOpPMAIMK, HE MOXET IMOoKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



