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1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctummaa XuMus BXOJAHUT B 00s3aTENbHYIO 9acTh y4eOHOTO MIaHa 00pa3oBaTenbHOM
IPOTPaMMBI.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(OPMHPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUINH/ TPAKTUK:

Jnsg  u3ydeHuss TUCHUIUIMHBI  HEOOXOMWUMBI  3HAHUS, YMEHHS W  BIAJICHUS,
chOpMUPOBAHHBIE B PE3YJIbTaTe IMOJYYCHHS CpeqHero (MoJHOro) oOmiero oO0pa3oBaHHS IO
JTUCHUIUIMHAM «XUMUs», «Dusukay, «MaTemMaTuka.

3HaHus (YMCHHMS, BIAJICHUS), TIOJYYCHHBIC MPH M3YYCHUU JTAHHOW TUCIUIUIMHBI OyIyT
H€O6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICIII/IHJII/IH/HpaKTI/IKI

I'eonorus

be3onacHOCTb )KU3HEACATEIBHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHuUs1

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 TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYI0 CHTYallMl0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEYMBON HWHGpOpPMaNEl W3 pa3HBIX HMCTOYHUKOB, OIpPEIEIsieT
npobensl B MHPOpPMAalWU, HEOOXOAMMOM M peleHus HTpoOIeMHOM
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 coiep KaHue TUCUMTILTHHBI (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;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuropHas s s
.. | xomraxTHas paGora E z dopma TeKyIIero
=
B B aKaj. Jacax 3] Bun KOHTPOJISI
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. | =3
Tlex. Z'Q aTTecTaluu
3aH. 3aH. [ &
1. Xumus
odopmiieHue
OTYETA 10
1a00paTOpHOI
pabore; 3amura
- perieHne Tab0paTOPHOI VK-1.1
OMAIIHETO a0O0THI. ol
1.1 1. Xumuueckas TepMOTHHAMUKA 3 8 6 A P VK-1.2,
3aganus Ne 1; Jomannee
VK-1.3
- 3amadue Ne 1.
camoctosiTesbHoe | TectupoBaHue.
U3ydeHHe ydeOHOM
U Hay4yHOH
JIUTEPATYPHI.
odopmiieHue
OTYETA I10
71a00paTOpHOI
pabore; 3amura
- peuieHue naboparopHoi VK-1.1
OMAIITHETO a0O0THI. )
1.2 2. XumMunueckass KHUHETHKA 2 2 6 4 A P VK-1.2,
3agaHus Ne 2; Jomannee
VK-1.3
- 3aganue Ne 2.
camoctosiTesbHoe | TectupoBaHue.
U3ydeHHe y4eOHOM
Y HAY9HOH
JIUTEPATYyPBHI.
- oopmnenue
OTYETA I10
71a00paTOpHOI
pabore; 3amura
- pelieHne nabopaTtopHon VK-1.1
OMAIITHETO a0O0THI. )
1.3 3. PacTBOpSBI 4 12 9,15 A P VK-1.2,
3aganus Ne 3; JlomanrHee
VK-1.3
- 3amanne Ne 3.
camocrostenpHoe | TectupoBaHue.
u3yueHue y4eOHOH
Y Hay4HOU
JUTEPATYPBHI.




odopmiieHue

OT4YeTa IO
1abopaTopHOI
parop 3ammra
pabore; j1abopaTopHOi YK-11,
1.4 4. [TlucniepcHBIC CUCTEMBI 2 8 6 - parop VK-1.2,
paboThl.
CaMOCTOSITEJIbHOE VK-1.3
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPBHI.
odopmiieHHe
OT4YeTa 0
nabopatopHoOn
paborte; 3amura
- peleHue n1abopaTopHOit
L5 5 oll)wamHero £6OT£ YK-11,
OKHCIIHTEITLHO-BOCCTAHOBUTEIIHHBIC 2 6 4 A P ) VK-1.2,
DOLECCE] 3amaHusa Ne 4; JomarrHee VK-13
port - 3ananue Ne 4. '
camocrostenabHoe | TectupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
odopmiieHue
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopatropHoi VK-1.1
16 6. DIEKTPOXUMHUIECKUE JTOMAIITHETO paboTHI. .
4 11 8 VK-1.2,
CHCTEMBEI 3aganug Ne 5; Homaninee
VK-1.3
- 3amanue Ne 5.
camocrostenabHoe | TecrtupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
Hroro no pazneny 17 51 37,15
Hroro 3a cemectp 17 51 37,15 SK3aM€EH
Hroro no aucrumiainae 17 51 37,15 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUILUIMHBL «XWMHs» TPUMEHSAETCS TpaaULAOHHAsS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
M3JIOKEHUE Marepuana B JIUCLUINIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE INPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM i1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

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

Jnis peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
MIPOBOJATCS JIEKIIMU-BU3YAIM3allUH, B XOJI€ KOTOPBIX M3JI0KEHHE TEOPETHYECKOr0 Marepuasa
COIIPOBOXAAETCS PE3ECHTALUEN.

JlexunoHHBIN MaTepHall 3aKpervisieTcss B XoJe JabopaToOpHbIX padoT, B XOJ€ KOTOPBIX
yyeOHasi paboTa MPOBOAUTCS C pPealbHbBIMM XMMUYECKMMHU BemiecTBamu. Ha maGopaTopHbIX
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/JaHUSI 1O NPOMIEHHOH TeMe.
[IpoBenenue nabopaTOpHBIX PabOT HEOOXOAMMO NpPEABAPATh HWHCTPYKTAXEM IO IMpaBHiIaM
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
KOHTEKCTHOIO OOYY€HHUs, KOTOPbIH MO3BOJISIET YCBOUTh MaTepHall IyTe€M BBISABICHUS CBsi3ei
MeEX/1y KOHKPETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3zHo UCIOIb30BaTh
TEXHOJIOTUIO KOJUJIEKTUBHOTO B3aMMOOOYyUeHHUs (TapHyIO0 paboTy) TpeX BUJOB: CTaTHYECKas 1apa,
JMHaAMH4YecKas rapa, BapualliOHHAs 11apa; COBMEIAsl €€ C TEXHOJIOTHENH MOIyJIbHOTO 00yUEeHUS.
BeimonHuB skcnepuMeHT, obOydaronuecs (GopMylupyroT 0O0O0OIIEHHBIE BBIBOJBI 10 CEpUHU
OTIBITOB, HCIOJb3YysI IPUEMbI aHAIIOTMH U CPABHEHHSI.

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

CamocrosrenbHas paboTta 00ydaromUXcsl AODKHA OBITh HallpaBlIeHAa Ha 3aKpEIICHUS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MpernoaaBaresieM, Ha MpopaboTKy TeM, OTBEJCHHBIX
Ha CaMOCTOATEIbHOE HM3yU€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHATHSAM, BBIIIOJIHEHUE
JOMAIIHUX 3a/laHUi M MOJATOTOBKY K PYOEKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. ITomumo
3TOro, OoOydJaromuecs NpPEICTaBIISIOT Pe3yabTaThl CBOEH CaMOCTOSATENbHOW paboThl B BHJIE
MIPE3CHTALIAMN.

[Tpu mpoBeneHUM pPyOEKHOTO M 3aKIIOUUTENBHOTO KOHTPOJISI OCHOBHBIMHU 3ajauyaMu,
CTOSIIIMMU TIepe]] MpenojaBaresieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rI1yOWHBI 3HAHUW, YMEHHUH, HABBIKOB, MOJYYEHHBIX MPU U3YYEHUH Kypca Hapsiy C BBISIBICHUEM
CTETEHU CaMOCTOSITEILHOCTH B IPUMEHEHNH MOJTY4YEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

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



CIOCO0 KOHTPOJISL MO3BOJIAET CTYJEHTaM B JIH000€ BpeMs MPOMTH TecT, MPOaHATIM3UPOBATh OIIMOKH U
IIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOANYeCKOe 00ecneueHue CaMOCTOSITeILHOI padoThI 00y4Yaommxcst
[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: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658

- (mara oopamenus: 14.02.2022). - TekcT: 37€KTPOHHBIIA.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : 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 obpamienus: 14.02.2022). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBeacHHS
noctymnHbl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumrypuna
; Marauroropckuit roc. Texuudeckuii yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true

(mata obpamienus: 14.02.2022). - MakpooObekT. - TekcT : 37eKTpoHHBIH. - CBeacHHS
noctymnHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I WM. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ Ttutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true

(mara oOpamienus: 14.02.2022). - MakpooObekt. - TekcT @ 3aeKTpoHHbIH. - CBemeHus
noctymabl Takke Ha CD-ROM.

3. Konsma, JI. I'. OxucnutenbHO-BOCCTAHOBUTENbHBIE peakiu. OCHOBBI JJIEKTPOXUMHH '
yuebnoe mocodue / JI. I'. Konsma, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TaoI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Nmeercs neyaTHbBIN aHAJIOT.

4. Mwumypuna, O. A. Xumudeckas kuHeTHKa. COCTOSIHHE XHMHUYECKOTO pPaBHOBECHS
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpioBa ; MarHUTOrOPCKH# TOC. TEXHUYECKHMA
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
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B) MeToanyeckne yKazaHus:

Mumypuna, O.A. DHeprernka XHMHUYECKUX IPOIIECCOB: METOJMYECKUE YKa3aHUS K
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HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMueCcKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» JUid  0O0ydYarolIMXCcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
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1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHalieHue ayIUTOpPUU: MYJIBTHUMEIUIHBIE CpeACTBAa XpaHEHHUs, IMepeAaud u
npecTaBieHust nHopMaluu

2. YueOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OpaTOPHBIX 3aHATHM, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TJIAKATHI.

3. ITlomemeHuss s CaMOCTOSATENbHOW pabOThl OOYyYalOIIMUXCS U MPOBEICHUS
MIPOMEKYTOUYHOM aTTECTALIUH.

OcHainenue ayauropun: [lepcoHanbubie koMmnbioTepsl ¢ makerom MS Office, Beixomom B
WuTepHeT W C JOCTYIIOM B JJCKTPOHHYIO HWH(OPMAIMOHHO-00pPa30BaTEIbHYIO CpEely
YHUBEpPCUTETA

4. TlomemeHust Ui XpaHEHUS W TNPO(YUIAKTHYECKOTO OOCTYKXHUBaHHUS y4eOHOTO
00opynOBaHUs.

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



[MTPUJIOKEHME 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrositenbHass paboTa oOOydaroIMXcs IOApa3JesisieTcs Ha ayAUTOPHYI, KOTOpas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, IMPOUCXOMALIYI0 BO BpEeMs IOJArOTOBKHM CTYAEHTaMHM OTYETOB IO JIAOOPAaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHHSI IOMAIIHUX 3aJaHUH.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpPEArnoiaraeT MpOXOXKICHHE
TECTUPOBAHUS IO KAKAOMY pa3/ieny AUCUUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U IPAKTUYECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPeOyrHOT IIyOOKOro IOHMMAaHHUs M3Y4EHHOro MaTepuana. TecTbl
IIOCTPOEHBI €IUHOOOPA3HO: K KaKIAOMY BOIIPOCY MpeAJaraercsl 4eTblpe BapHaHTa OTBETOB, CpelIu
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUibHbIX. OOpaboTKa pe3yabTaTOB OCYILECTBIAETCS IyTEM
COIOCTABJICHUS TIOJTYYEHHBIX PE3YJIbTATOB C ITAIOHHBIMH U MPOTEKAET OYEHb OBICTPO. MaKkcuMaIbHOE
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

BapuaHTBI TeMaTHYeCKHX TECTOBBIX 3aJaHUI JJIsl TEKYIIEr0 KOHTPOJIS
KoHTpoJsibHbIE BONPOCHI 110 TeMe «XUMHYecKasi TEPMOJUHAMHUKA)»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMuyeckue napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbNMs Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINs 00pa30BaHMsl BEILIECTBA.
TennoBoil 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLIME Ha TemiaoBoi 3¢ddekt
XUMHUYECKON PEaKIMH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9 OHTpomNus KaK QYHKIHS COCTOSHUSL CUCTEMBI.

10. Bropoii 3aKOH TepMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHYeCKass KHHETHKA»

Xumnueckas KnHeTuka. CKOpoCcTh XMMUUYECKOM peaKLU U METOABI €€ PETYIUPOBaHUS.
BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIny (3aKOH JAEHCTBYIOIINX Macce).
BnusiHue Temneparypsl Ha CKOpOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Foddda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTudecKas quarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanurnueckne CUCTEMBI.

Bnnsnane kaTanu3aropa Ha CKOPOCTh XUMHYECKOW pEaKIINHU.

0. T'oMOreHHBIH U reTepOoreHHbII KaTanus.

1. KonebarenpHbIe peakiluu.

12.  Xwumnueckoe paBHoBecue. OOpaTuMblie U1 HEOOpaTUMBIE PEAKLINH.

13. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHSI.
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Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
BJII/I}IHI/IG KOHI_[eHTpaI_II/II/I, JAaBJICHUS U TeMnepaTypH.

®a3oBbI€ paBHOBECHS.

(DaSOBbIe I[I/IanaMMBI I OJTHOKOMITOHCHTHBIX CUCTEM.

KonTposabHble Bopockl 1o TeMe «PacTBopbDy

ITonsTue pactBopa. PactBopuMocTs BemiecTsa. PactBopuMocCTs rasa.

PactBopbel. CniocoObl BbIpakeHHsT KOHILEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJISIpHAs
KOHLIEHTpALUs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHASL 10JIs1, TUTP).

KonnuratuBHeie cBoMCTBa pacTBOPOB. MneanbHbIi pacTBOp.

3akonsl Payms: | (tonomerpuueckuit) u |l (30yminockonuieckuii 1 KpUOCKOITMYECKUH ).

OcMmoc. Ocmotrnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHnast Teopust KUCIOT U OCHOBaHWM AppeHunyca. OCHOBHBIE MOHSATHS U IOJIOKEHUS TEOPUU
Appenuyca.

Hucconmanusi KUCIOT, OCHOBAaHUM M COJEH C TOYKM 3pPEHUST MOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp auccoruanyu. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 37eKTpoauToB. KoHcTanTa aucconuaum.

3akoH pazdasieHuss OcTBagbia.

Peakuinu noHHOTO 0OOMEHA MEXAY JIEKTPOIUTAMHU (Ha MpUMEpe peakuuii o0pa3oBaHus ci1aboro
JIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boabl. BonopoiHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus coneit. Tunel ruapoIn3a CoNe.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLEcca THAPOIIN3a.

@akTOpHI, BAUSAIOIIME HA IPOLIECC TUAPOTIU3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cMecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Kimaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJUTOUTHBIX PACTBOPOB.

CtpoeHnune KOJUIOUIHBIX YacTHII.

IIpaBuno ®dasguca — [leckosa.

Y CToNYMBOCTh KOJUTOUAHBIX cucTeM. CTaOUIn3aTopshl.
Koarymnsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenuMeHTanusa KOJIJIONUIO0B.

Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — 'apau. Koarynupytomas crnocoOHOCTb.
OnTuyeckre cBONCTBA KOJJIOUIHBIX PAaCTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJJIOMAHBIX PACTBOPOB.

KoHnTpoJibHBIE BOIPOCHI 110 TEMe
«OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC MPOLIECCHD)

OCHOBHbIE IOHATHUSI TEOPUU OKUCTUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKITHI.
OKHUCITUTETBHO-BOCCTAHOBUTEIILHBIE CBOIICTBA BEIIECTB.
Baxnaelme OKUCINTENN U BOCCTAHOBUTEIIH.



Tunbl OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIUI (IPUMEpHI).
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBII IIOTCHIUAJI.

VYpasuenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

o No gk

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbID»

1.  DOnexrpoxumuueckue cucreMbl. Kiiaccudukaius 3JeKTpOXUMHUECKHUX TPOIECCOB.

2.  DIEKTPOXMMHYECKHE MPOIECCHI, MPOTEKAIONINE HA TPAHUIIE pa3iesia «METaJT — PaCTBOPY.

3. TanmpBanmueckwmii 35memMeHT Jlanusmsa — SIkoowu.

4 DIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

5. H3mepeHue 53IEKTPOJIHBIX MOTEHIHAIOB. PsAn CcTaHAAPTHBIX SIEKTPOAHBIX MOTEHIUANIOB.
CBolicTBa METAJJIOB B COOTBETCTBUU C MX TMOJIOKEHUEM B PSITy HAMIPSHKCHHIA.

6 Ypasuenue HepHcra.

7.  DIEKTpOiH3 pacIIlaBOB U pacTBOPOB. KaTo HBIC M aHOIHBIE MPOIIECCHI.

8.  OObenunenHsit 3akoH Papazes. Borxoa mo Toky.

9.  Koppo3sus meramioB. Kinaccudukaius KOppo3nOHHBIX TPOIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCICHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpelie u aTMOC(EPHOI KOPPO3HH.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHUMUYECKUN HIIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

BapI/IaHTLI TeMaTHYeCKUX JOMAIIHUX 3aJJaHUM JJI1 CAMOCTOATEIbHOI paﬁoTbI CTYAECHTOB 110
TEMaM

Jlomaninee 3aganue Ne 1

o TeMe «XuMu4ecKas TePMOANHAMHUKA)

B nomamaem 3amaHuu mo teme «XuMHYecKas TEPMOIMHAMUKAY: TIepBasi 3a/laya OLIEHUBAETCS B
2,5 6anna; BTopas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amayga Nel

Jusa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUEHUSI PEAKIIMU MIPU CTaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 0C,
€clii TeryIoBoi 3((deKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHUTCA. YKAXKHTE: a) BBIICIACTCS
WIM TIOTJIONIAeTCS DHEPrHus B XOJ€ peakuuu; 0) MPUYMHY HANJACHHOTO W3MEHEHHS JHTPOIHH.
Paccuunraiite TemnepaTypy Hauana peakiuu.

3amaya No2



Beruncnure temoBoit  addekr peakuuu: CaCs  + 2 HoOy = Ca(OH); () + C2H; (1), monb3ysce
CTaH/IAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOTHl BBIACTUTCS N
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaya Ne3

ITo TepMOXMMHYECKMM YPaBHEHHAM PACCUUTAMTE TENIOBOM dPPEKT pEaKIUH:
Hypy + COz¢)=CO () + Ho Ofy. TepMoxumuueckue ypaBHEHUS:

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

Jlomainee 3aganue No 2

0 TeMe «XUMHYeCKass KHHETHKA»

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada olleHUBaeTcs B 1,5
Oata; Bropasi — B 0,5 Gaia; TpeThs, 4eTBepTas u rsaras — B 1 6ayr.

3amayga Nel

Peakuus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanpHple KOHLEHTpanuu
pearupyromux BeuiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, €CIu YBEeJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga No2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJINYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, eciu TemmepatypHbIil K03 UIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKONBKO pas H3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKLIUU?

3amaga Ne3

HaiinuTe HavaibHBIC KOHIIGHTPAIIMHA UCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITUU:
Fe (7 + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3agadga No4

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnipenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agayda Ne5
BrIpaszure uepe3 KOHIIEHTPAIMH PEareéHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIINX PEAKIIUH:
Nor + 3 Hay = 2 NH3(py, AH = -92,2 xJ1x;
COyry +C @ =2CO), AH = +160,5 xIx;

COwr +H20r =COz2y + Hyp, AH =-41,1 x/Ix.



VYKakuTe HanpaBJI€HUE CMEILEHUS XUMUYECKOIO PAaBHOBECHSI ATUX PEAKLUI: a) IPU OHUKEHUU
TEeMIIepaTypbl, €CIU [aBJICHUE IOCTOSHHO; O) NpHM TOBBILICHUM MAaBICHUSA, €CIH TemIeparypa
IIOCTOSIHHA.

Jdomaminee 3aganmne Ne 3

no reme «PactBopbn»

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

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydyenus 3M pactBopa xjiopuaa
onoga (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuunTaiiTe: a) MaccoByro JOJII0O BemIecTBa B pPacTBOpe; 0) MOJSAPHYIO KOHIICHTPAILUIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; ) THUTP; 1) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYHUTE MOJICKYJIIpDHBIC W HAIIMIIWUTE COKPAIICHHBIC HMOHHBIC YPABHCHUA peaKHI/Iﬁ
B3aMOJICHCTBHUS CJICAYIOIUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4 —
Sb(OH); + NaOH —
3agaya Ne3

CocraBbTe MO J1Ba MOJIEKYJIAPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba®* + CrOs~ — BaCrOy;
NH,* + OH — NH,OH;
ZnS + 2H'—Zn** +H,S
3agaya Ned

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3agadga Ne5

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



3amaya Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro
COETUHEHUSI.

Jlomamnee 3aganue Ne 4

no TeMe «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon>

B JOMAIIHEM 3aJaHUHU 110 TEMEC ((OKI/ICJII/ITGJ'IBHO'BOCCTaHOBI/ITeJIBHBIe Hpoueccm»: HepBaSI 3a1a4da
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 6a.

3amaya Nel

[TonGepure k03(pPULUEHTHI B ypaBHEHMAX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKLUH.
VYKaXuTe THUII KaXKI0H PEAKLUN.

Paccuuraiite QJICKTPOABUWIXKYIIYIO CHIIYy W OHNPCACIUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HCpBOﬁ peaKkuuu npu CTaHAapTHBIX YCIIOBUSX, HCIIOJIb3YA 3HaA4YCHUA
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB!

Hl + H3PO, — J, + H3PO; + HO

HNO, — HNO3 + NO + H;0O

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

KBrO — 0O, + KBr

3amaua Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:
KMnO; + NaNO; + HO —

NaCrO, + H,O, + NaOH —

Bi(OH); + NaS;03+ NaOH —

Bi,O3 + C —

Mg + HNO3 pass) —

3amaua Ne3

Maubl nBe okucnutensHO-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonp3ysich TaOMUICH CTAaHJAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIIHAIIOB, COCTaBbTE
ypaBHCHHE BO3MOXHOW peakiuu B ykazanHoi cpeme (HNO;3). Paccuuwraiite 3HaucHue
AJIEKTPOBIIKYIIEH CHITBI PEAKITUH.



JlomaniHee 3aganue Ne 5

mo TeMe «3.11eKTp0ngnqec1me CHUCTEMbD»

B nomarHeM 3aaHuu 110 TeMe «DJIEKTPOXUMUYCCKUE CUCTEMBI»: ITepBast 3a/1avya OICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel

CocraBbTe 3JCKTPOHHO-MOHHBIE yPAaBHEHHS JJIEKTPOIHBIX MPOIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOpA3yIOIei peakiiu, MPOTEKAIIeH Mpu paboTe TalbBAaHUYECKOTO 3JIEMEHTA
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHAAPTHBIX
YCIIOBHSIX.

[IpuHsiB mMOTEHIIMAN aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIEHTPAIUIO
KaTMOHOB METaJula B KATOJHOM pacTBope, Ipu KoTopoil D/IC rabBaHMYECKOr0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaya No2

IIpuBenuTe CXE€MBl DJJIEKTPOJHBIX IIPOLIECCOB M  MOJEKYJSIPHBIE YPaBHEHHs PEaKLUU,
NPOTEKAIOIINX TIPU JIEKTPOXUMHYECKO Koppo3un raibpBaHonapel  Co/Ni: a) B kucioit cpene; 0) Bo
BJIAKHOM BO3/yXE€.

Onpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaya Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKuu, IPOUCXOASILEHN IPU AJIEKTPOIIN3E:

a) pacruiaBa NaOH;
0) pactBopa CoSOgy,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIXoa MeTaiia mo ToKy cocTaBui 85%.

VKaxxuTe BO3MOKHEIC MNPUYUHBI YMCHBIICHUS BBIXOAa MCTAJLJIa 110 CPAaBHCHHUIO C PaCUCTHBIM.

BapHaHTLI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHui 1 TEKYIIEro KOHTPOJIisA

TecTbl BKIIIOYAIOT TEOpETHMYECKHE M TMPAKTUYECKUE 3aJaHHs, OTBEThl HAa KOTOpPbIE TPeOyroT
rIyOOKOrO MOHUMAaHHMs M3Y4YEHHOTro MaTepuaina. TecTbl MOCTPOEHBI €AMHOO0Opa3HO: K KaxaoMy
BOIIPOCY Ipe/jiaraeTcsi YeTbpe BapuaHTa OTBETOB, CPEIM KOTOPBIX OJUH HJIM HECKOJIBKO MPABUIIbHBIX.
OO0paboTka pe3yabTaTOB OCYIIECTBISETCS IYTEM COIOCTaBICHMS IMOJYYEHHBIX pE3YyJIbTaTOB C
STAJIOHHBIMU M TIPOTEKAET OYEHb OBICTPO. MaKkCUMalIbHOE KOJIMYECTBO OAIOB B KX 0i Teme Kypca — 10.

XuMu4yeckasi TepMOAUHAMHMKA

B TeCTax I10 TCME ((XI/IMI/I‘IGCKaSI TepMO)II/IHaMI/IKa))Z HepBBIe IeCThb 3aHaHHfI OLICHUBAKOTCA B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaia.



Tecr Ne 1

ITpu paccMOTpEHNU XUMHUECKON PEaKLIUU cucmema O3HAYaeT:
a) MCXOJHbIE pEareHThI

0) MPOAYKTHI XUMUYECKOU PEAKITUU
B) PpEaKUMOHHBIN COCY]l
I) HCXOJHBIC PEareHThl U MPOIYKThl PEaKIINU

HepBbeI 3aKOH (nepBoe Haqano) TEPMOIUHAMHUKHN MAaTEMATUYCCKHN 3allMCBIBACTCA TaK:
a) PV =uRT B) K = Acxp (- Ea/ RT)

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

B sx30TepMHuUeCcKOi peakuu:
a) SHTAJIbINS pEeaKMOHHON cucTeMbl nosblaercs (AH > 0)

0) TemnoBoii > ekt peakuuu orpurarenacH (Q< 0)
B) SHTAJIBIUS PEAKIIMOHHOW cHCcTeMbl yMeHbIaeTcst (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS

CrangapTtHbie TerioBbie 3)PeKThl MTPUHITO 0003HAYATE:

a) AUcr B) Q 1015°"
0) AH°ps r) AHcrt
Kakue U3 npuBeIeHHBIX PEAKIUi SBISIOTCSA SHAOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I:x/Momb
0) Hy+4/2 0,=H,0, AH = -242 K]I>x/mMonb
B) 1/2 N2+ 1/20,=NO AH = 90 K]Ixx/mMoib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I»/momb

Kakas u3 HamMcaHHBIX HM)KE peaklMii OTBeuaeT Tersiore oOpa3oBaHMs okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) /2 N2+ O=NO B) 1/2N2+1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0

ITpu BoccTanoBnenuu 16T okcuaa Meau( || ) mo peaxkuu :
CuO () *+ C (rpagur) = CU (o + CO (), mormotunock 22 K/ TENIOTHI.

OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

Hnsa peakuuun  NiO ) + C (pagur) = Ni o + CO (. Omnpenenure BO3MOXKHOE HalpaBlICHHE
CaMOIPOU3BOJIBHOTO TEUEHUS PEAKIIMU IPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiiepaType 627°C.



BemtectBo AH®298  (KJIx/MOIIB) S°9s  (JIk/M0aB*K)
NiO () -239,7 38
C (rpagur) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHUs sHepruu ['mOOca mpM CTaHIAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°Cun TemmepaTypy Hayajla peakLuu

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

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

9. Kak u3MeHseTcst SHTPOIUS PHU Pa3TI0KEHUN KapOOHaTa KaJbIHs?
a) yBEIMUYUBaETCs B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0

10. [lanHas peakuus:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O

MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HampaBJiIeHUU B) HE MOXET MTPOTEKATh

0) B 0OpaTHOM HaIpaBJIeHUH T') HE 3HaI0
XumMuyeckasi KHHETHKA

B Tectax mo Teme «XuMHuUuecKasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YUSTBEPTOE U IISITOE 3aaHHS
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBMOE, IEBSITOE U JecsiToe — B 1 Oa1, a oAuHHAAIaToe
—B 2,5 Oaia.

Tect Ne 1

1. Pazgen XHUMUU, H3y‘IaIOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX peaKHHﬁ, Ha3bIBACTCsA
a) XUMHYCCKad TCPMOJNHAMUKA

0) TepMOXHUMHUS
B) XMMHYECKass KHHETHKA

2. CkopoCTbh XMMHUYECKOH peaKifu — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJTHOCTBIO PACXOTYETCS OJTHO M3 NCXOIHBIX BEIIECTB

0) U3MEHEeHHE KOJIMYEeCTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) pEaKIMU B €AMHUILY BpEMEHH B
enuHNIe 0o0BeMa

B) KOJIMYECTBO BEUIECTBA MPOJAYKTOB pEAaKIIMU K MOMEHTY OKOHYaHHS peakluu

3. B kakux enuHMIIAX BBIPAKAETCA CKOPOCTh XUMHUYECKOU PEaKIIIu?



1.1
a) MOJIb 1 " C

0) Ge3pa3zmepHas BEIMYMHA
2
B) MOJIb" C

4. Ot kakux (hakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUil?
a) OT MPUPOJIbI PEarupyIOLIUX BEIIECTB

0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIOHHOTO cCocya

5. CocrossHME  XMMHYECKOTO  paBHOBECUS  OOpaTMMBIX  IIPOLIECCOB
XapaKTepu3yercH ...
a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB peaKkluu

0) PHEepruei aKTUBU3AIUN
B) KOHCTAHTOM PaBHOBECHSI

6. Kak 3anmuceIBaeTcs BhIpakeHUE TSI CKOPOCTH PEaKIIUU

a) V = k[NO]"[H,0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°

KOJINYECTBCHHO

7. Kak 3anumercs BeIpaKeHHeE JJIs1 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?

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

8. Kakoii oTpe3ok Ha auarpaMMe ToKa3bIBaeT 3HaUYeHUE TerioBoro dddexra peakiun?

a)l ¥
4 \
0) 2 2
B) 3
1 I 3

v

XOJI pEaKINK

9. Yrto MOXHO CKa3aTh O peaKIiH, N300paKCHHOH Ha quarpamme K Bompocy 87

a) 9K30TEePMHUYECKasl PEaKIIHs



0) sHIOTEpMUYECKAsK PEaKIUs
B) PEaKIIHs OIMCBHIBACT COCTOSTHUE PABHOBECHUS

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

a) U IOHW)KCHUH TeMIIepaTyphl
0) MpH MOBBIIICHUH TEMIIEPATYPhI
B) TIPU MTOBBIIICHUY JIABJICHUS

11. Jna peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexkoTOpo# TeMiepaType KOHCTaHTa PAaBHOBECHS
paBua 0,8. PaBHOBecHas KOHIIEHTpalus Bojaopoaa paBHa 1,2 Momib/n. Berumcianre HCXOIHYIO
KOHIICHTPAIIMIO BOAOPO/IA.

a) 1,2

0) 3.5
B) 5,0
PacTBOpsI

B rtecrax mo Teme «PacTBOpBI»: IEpPBOE 3aJaHHME OICHMBAaeTCI B | Oair; BTOpPOE, TPEThHE,
4eTBEPTOE, IIATOE M IIECTOE 3aaHus - B 1,5 O0asia; ceapmMoe, BOCbMOE, JIEBATOC U JIECATOE — B
0,5 6amra.

Tect Nel
1. dns ypaBaenus peakun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPABHCHHE 3aIHUIIETCS B BUJIC

1) 2K'+ 804 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

N1 2)2 3)11 4) 13
4. Tns moxasneHus ruponusa xjaopuaa xpoma (I11) cnenyer

1) 106aBHUTH COSHYIO KUCIIOTY

2) no0aBUTH LIETIOYD

3) pa30aBUTH PaCTBOP BOAOK

4) TIOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyidbdaTa KajlblUs U BOJBI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO

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

6. PacrBopuMocTh OKcanata cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpexennte mpomM3BeIcHIE
pactBopumoctu AgyC,04



1)

5.10 "2 2)1,16:10°*  3)10,7.10° 4)2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE

1)
2)
3)
4)

MacCChI BEIICCTBA K MaCCC BOJbI
KOJIMYECTBA BCIIECCTBA K 06”beMy BOJBI
MacCChI BC€UICCTBA K MAaCCE PacTBOpa
KOJIMYECTBA BCIIECCTBA K 06”beMy pacTBOpa

8. K cimabeim OJICKTPOJIMUTaM OTHOCHUTCA ...

1)
2)
3)
4)
9. U3

TUJIPOKCHJT AMMOHUSA
TUAPOKCHJT KA
XJIOpUJT KaJbLUS
MapraHioBas KUCI0Ta
BECTHO, YTO BOJHBIE PACTBOPbI MHOTMX COJIEH MOTYT UMETh LIEIOYHYIO WJIA KHCIYIO CpPENy.

[IpuuuHOii 3TOTO SIBNISAETCS ...

1)
2)
3)
4)
10.31

3JIEKTPOJIU3 COJIEH
JIMCTIPOIIOPIIMOHUPOBAHUE COJICH
TUAPATUPOBAHUE COJIEH
TUJIPOJIN3 COJIEU

auyenue PH uucroitl Boab! nipu 25°C cocraBnser

1)1 2)7 3)0 4) 10

Maru

UTOrOpPCKHUM TexHudeckui yausepcutet um. [.J11.Hocosa
JlucnepcHbie CHCTEMBbI

B Tectax mo Teme «I[I/ICHepCHLIC CUCTCMBD»>: TICPBOC, BTOPOC, TPETHC U YCTBCPTOC 3aJaHUIA

OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHu - B 3 Oaina.

4.

Tect Nel

YkaxuTte pa3Mepbl YaCTUIl KOJJIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Goabire 100 HM

3) ot 1um g0 100 am

Kakve WOHBI CIOCOOHBI BBI3BaTh KOATYJISIHMIO KOJUIOMJA, 4YAaCTHUIBI KOTOPOTO HMMEOT
MTOJIOKUTENBHBIN 3apsin?

1)  KaTHOHBI

2)  aHUOHBI

3)  mosspHBIE MOJICKYII

JI1s1 KaKoTO AJIEKTPOJIUTA MOPOT KOATyJISIIIMK KOJUIOM/IA C TMOJIOKHUTENBHO 3apsHKEHHOHN YacTUIeh
JIOJDKEH ObITh HAMMEHBIIIM?

1)  xuopun Kanus

2)  cynbdar Kanus

3) oprodocdar kanus

Mutienna 30511 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

Kakou QJICKTPOJHUT UT'PACT POJIb HOHHOT'O CTa6I/IJII/I3aT0pa?

1)  xmopun xene3a (111)
2) Boja
3)  rHAPOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H wutpara cBurama (1) ¢ 10 ma 0,02H cynbdara xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIH3E?

1)  HaxXomATCs B COCTOSHHM JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy

B nBe k01061 HanmuTO 1o 50 Mt 307151 THAPOKCHAa xelne3a. [1jis Toro 4Toobl BbI3BaTh KOATYIISILIHIO
3011 TOTPeOOBANIOCH J00aBHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa dpocdara Hatpus. BeraucauTe mopor Koaryssiiuu KaXXaoro dJICKTPOIUTa.

OKHCIAUTETbHO-BOCCTAHOBHTEIbHBIE MpouecChlI

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

4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe u BOCbMOE — B 2
Oauta, a 1eBsTOE — B 2,5 OasUIoB.
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Tecr Ne 1

. OKucnuTeNns — 3TO aTOM, MOJICKYJIa UJIK UOH, KOTOpLIﬁ cee

1) yBeNMYMBACT CBOIO CTEHICHb OKHCIICHHUSI
2) MPUHUMACT SJIEKTPOHBI
3) oTaaeT CBOM JICKTPOHBI
. IIpotiecc BOCCTaHOBJICHHSI IMEET MECTO B ClTydae, KOTaa ...

1) HelTpabHBIC ATOMBI IIPEBPAILIAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TOJOXKUTEIBHBIN 3apsi/ HOHA YMECHBIIACTCS
3) oTpHUIATENbHBIN 3apsi/I HOHA YBEITHYHBACTCS
. I3 mpencraBneHHsIX HUKe peakunidi k OBP nucnponopunoHMpoBaHus NPUHAIIIEKHUT ...

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

. K BoccTaHOBUTEIIIM OTHOCSTCA ...

1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHUBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI

. CtenicHN OKHUCICHUS KHUCJIopoaa a) B BOJIC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHEI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

. HepMaHraHaT KaJlusia B OBP, IMMPOTCKAOIINUX B KHCIOH cpeac, BOCCTaHABJIMUBACTCA 1O ...

1)  karnona Mn?*
2)  MaHraHaT-uoOHa MnO42_
3)  okcuma maprarmna (1) MnO

. B peaknuu, nporekatomierr mo cxeme Cr,S3 + KNO; =2 KyCrO4 + KySO4 + NO okuciienuto

HOIBEPTaOTCS CICAYIOIIUE YIICMEHTHI ...
1) aszormcepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pHUIeHTOB B peakiiy, pUBeIeHHOH B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyop = ... paBHa



1) 30 2) 26 3)35

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI». IEPBOE, BTOPOC M IIATOC 3aJlaHus
OILICHUBAIOTCS B 1 6asut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gaa.

Tect Nel
1. DaeKTpoIHBINA MOTEHIMAT ONPEACISIIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) Boabimana
4) Appenunyca
2. Paccuwmraiite DJIC rampBanudeckoro siementa MQIMgSO,||CuSO4Cu mpu crammapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOA(P(PHUIMEHTOB B yPaBHEHUHU dJIICKTPOJIH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TIpUBEIEHHBIX  OKHUCIWTEIHLHO-BOCCTAHOBHTEIBHBIX  PEAKIUHA  MPOTEKAeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?

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

6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONIM3E Cyib(ara HUHKA, KOTOPBINA
npoBoAwin B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXE€Mbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISpPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKOH KOpPpO3WH raibBaHomapbl Zn|Mg B CepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8



Bueaynutopnas camocrosiTenbHas paboTa o0y4yaromuxcs OCYIIECTBISETCS B BHJE M3Yy4EHUS
JUTEPaTyphl IO COOTBETCTBYIOLIEMY pa3zieNly ¢ MpopaboTKON MaTepuasa; ohOpMIICHUS OTYETOB IO
71a00paTOPHBIM padOTaM U BBINOJHEHUS JOMAITHUX 3a/IaHUM.

BapI/IaHTLI TeMaTH4YeCKHX JOMAIIHUX 3aJaHuil 115 BHC&y,Z[HTOpHOfI CaMOCTOSITeIbHOI paﬁ()TbI
CTYACHTOB 110 TEMaM

Jlomamuee 3aganue Ne 1

o TeMe «XuMHu4ecKas TEPMOANHAMUKA»

B nomaniaem 3anaHuu 1mo teMe « XMMHYECKas TSPMOIUHAMHUKAY: TIepBasl 3a/iaya OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKUU IPU CTaHIAPTHBIX YCIOBUSAX U mpu  Temmepatype T = 927 0C,
€CITU TEIUIOBOM A(PPEKT peakiuu 0 3aJaHHON TeMIIEPaTypbl HE U3MEHHUTCS. YKAXKHUTE: a) BBIICIACTCS
WIH TIOTJIONIAETCS DHEPIUs B XOJA€ peakiuu; 0) NPUYMHY HAWJIEHHOTO W3MEHEHHsI SHTPOIIHH.
PaccuuTaiite TeMiiepatypy Hadaia peakiiuu.

3amaga No2

Beruncnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO) = Ca(OH)3 () + CoH; (1), mOIB3ysCH
CTaH/IaPTHBIMU TEIJIOTaMU O0pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOThI BBIACIUTCS WIN
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM paccuuTaiiTe TEMIoBON 3P(HEKT peaKiuu:
Hypy + COz )= CO ( + Ha Ory. TepmoxuMudeckue ypaBHEHHS:

a) H2 ) + 1 02 © = HzO () AH = -241,9 KI[)K;
6) 2CO () + 02 ) — 2 COZ (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2

0 TeMe «XUMHUYeCKass KHHETHKA

B nomamaem 3amaHuu mo Teme «XHMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3agauga Nel

Peaxnus mporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpanuu
pearupyromux BemiectB paBHbL: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabKO pa3 U3MEHHUTCS
CKOpOCTh MpsMOoW peakmuu, korga mpopearupyeT 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKINH, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JiBa pa3a?

3amaya Ne2



ITpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKLIUIO IIPH TEMIIepaType
200 °C, ecim TemmepaTypHbIii KO3 (UITHEHT CKOPOCTH PEaKIi paBeH 2. Bo CKONBKO pa3 H3MEHHTCS
IIPU ATOM CKOPOCTH peaKiuu’?

3amaya Ne3

Haiinute HayanbHble KOHIEHTPALMK UCXOIHBIX BELIECTB U KOHCTAHTY PABHOBECHSI PEAKIIMHU:
Fe i) + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHLIEHTPALMK PEarnpyrOIIKUX BELIECTB PaBHBL:
[H20]=0,3momb/1, [Hz] = 0,4 Moab/m.

3amaya No4

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HayanbHblE KOHIIEHTPAaLUU
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmonb/n. OnpeneanTe KOHIIEHTPAIlMKA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS
BBIpaSI/ITe YCpe3 KOHUCHTpAIHUHN PCAr€HTOB KOHCTAHTBI pABHOBECHUA CICAYIOIINX peaKHHﬁ:
Naw) + 3 Hapy = 2 NHzp, AH =-92,2 x/JTx;
COyy) +C =2 COy, AH =+160,5 xJIx;
COw +H20u =COz2 @ + Haw, AH=-41,1 kllx.

Vkaxure HaIIpaBJICHUC CMCIICHUA XUMHWYCCKOI'O PABHOBECHUS OTHUX peaKHHﬁZ a) IIpHU ITOHUKCHUHU
TEMIICPATYpPhI, €CJIN OAaBJICHUC ITOCTOSHHO, 6) IprU MNOBBIMICHUW MOaBJICHHUA, C€CJIUM TCEMIICPATYypa
IIOCTOsHHA.

Jlomamnee 3aganue Ne 3

no reme «PacrBopb»

B nomamHem 3amanmm mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IIATas 3ajadd
orieHuBaeTcs B 1 6amn; yerBepras u mectas — B 0,5 6anna.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 1351 SNCl, miist monydyenus 3M pactBopa xjopuaa
onosa (Il) c mmotHocThIO P = 1,405 T/MNA?

PaccuunTaiite: a) MaccoByro J0JII0 BellecTBa B pacTBope; 0) MONSAPHYIO KOHIIEHTPAlUIO
SKBHMBAJIEHTA; B) MOJISUIBHOCTbB; ) THUTP; /1) MOJIBHYIO JIOJIIO BEILIECTBA B pacTBOPE.

3amaga No2

3aKoHYUTE MOJICKYJIAPHBIC W  HAIMMIIHUTE COKPAIICHHLIC HWOHHBIC YPABHCHUA peaKI_II/Iﬁ
B3aHMMOJCHCTBUS CJICAYIOIIUX BCUICCTB:

HBr + NaOH —

AgNO; + H,S —



MgCl, + KOH —
CaF; + HCl—

Sb(OH); + H,S0; —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTaBbTe 10 ABa MOJICKYJISIPHBIX YPaBHCHUSA peaKI_[I/Iﬁ K CJIICAYHOIIHUM MOHHBIM:
Ba®* + CrO;~ — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H'— Zn** +H,S

3agaga Ne4

Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3amaua Ne5

Kakue u3 ciemyromux coseit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOgs),. KBr? CocraBbre
HOHHBIC ¥ MOJICKYJISIPHBIC YPaBHEHHs THIPOJIM3a COOTBETCTBYIOMMX couieil. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3amaya Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomaimnee 3aganue No 4

1o TeMe «OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE nmpoueccsn»

B nomamnem 3aganuu no teme «OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI»: TIEpBas 3a7a4a
orieHuBaercs B 1,5 Ganna; Bropas — B 2,5 6anna; TpeThs — B 1 Oam.

3amayga Nel

[Tonbepute kKOA(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

Paccuuraiite QJICKTPOABMIKYIIYIO CHIIY W OHNPCACIWUTE HAIPaBJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCaknuun npu CTaHAapTHBIX YCII0BUSAX, HCIIOJIBb3YA 3HaA4YCHUA
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB!

HJ + H3PO4 — Jz + H3P03 + HQO
HNO, — HNO; + NO + H,0
H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,0



KBrO - 0O; + KBr

3amaya Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
KMnO, + NaNO; + H,0—

NaCrO; + H,O, + NaOH —

Bi(OH); + NayS$;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa:) =

3ajaua Ne3

Haubl nBe okucnutenbHo-BocctaHoBUTebHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonp3ysice TabnuIEel CTaHIAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIIMAJIOB, COCTABHTE
ypaBHEHHE BO3MOXXHOM peakumu B ykasanHoi cpexe (HNOs). Paccuumraiite 3HaueHme
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5

Imo TeMe «3.11eRTp0ngnqec1me CHUCTEMbBI»

B nomantneMm 3amanuu o TemMe «JIEKTPOXUMHUYECKHE CHCTEMbI»: TIepBas 3aja4a OlCHUBACTCS B
1 6amr; BTOopas — B 1,5 G6ayna; Tpethbst — B 2,5 Oasna.

3amayga Nel

CocraBbTe O3JCKTPOHHO-MOHHBIC ypPaBHEHHS JJIEKTPOIHBIX MPOIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOPA3yIoIeH peakiuy, MPOTEKarome MpH paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbpBaHHYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsAB MOTEHIMAN aHOAA PABHBIM CTAHJAPTHOMY 3HAYEHUIO, PACCUMTANUTE KOHLEHTPAIUIO
KaTMOHOB METaJlla B KATOJHOM pacTBope, pu KoTopoil D/IC raqbBaHMYECKOr0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3amaya No2

[IpuBenure cxembl BJEKTPOAHBIX TPOIECCOB U  MOJEKYISpPHBbIE YPAaBHEHMSI PpPEaKIHi,
MPOTEKAIOIINX TP JIEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ)KHOM BO3/YXE.

Omnpenennure yObUTh Macchl aHOJA MPU KOPPO3UH B KHCIOW cpene 3a 20 MHH, €ClId CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agadga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPABHEHHME PEAKLIMH, IIPOUCXOMAILEH TP 3IIEKTPOJIU3E:



a) pacruiaBa NaOH;
0) pactBopa CoSO,,

Boruncnute ¢akTuyeckoe KOJIWYECTBO METaula, MOJTYYEHHOIO Ha KaToJe MpPH DIIEKTPOJIU3e
Co(NO3),, eciu 37eKTpOIIH3 IPOBOAMIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VxkaxnuTe BO3MOKHEIC IIPUYKUHBI YMCHBIICHUS BbIXOJAa METAaJlJIa 110 CPaBHCHHUIO C paCUCTHBIM.
KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM
KOHTpOJIbHLIe BOIIPOCHI IO TEME «XHuMHYecKas TEPMOAUHAMHUKA)

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepMoanHaMuyeckue napaMeTpsl U PyHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Ternora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOI).

DOHTANBNUS KaK (GYHKIUS COCTOSHUS CUCTEMBI. DHTAIBINS 00pa30BaHMs BELIECTBA.
TemnoBoit >ddext xumuueckoil peakuuu. DakToOpbl, BIMSIONIME HA TEIUIOBOH 3(dekT
XAMHUYECKOW PEaKIUU.

7 Tepmoxumus. 3akon ['ecca.

8.  CuencrBus u3 3akona ['ecca.

9.  DHrpomnus kak GyHKLUSA COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HamnpaneHue caMONpPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEaKIIUM.

oo wdE

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumnyeckas KuHeTHKa. CKOPOCTh XUMUYECKOW PEAKIIMU U METO/IbI €€ PETYINPOBAHHUS.
BinustHue KoHIEHTpaIy Ha CKOPOCTh XUMUYECKOHN peakIuu (3aKOH JIEHCTBYIOIINX Macc).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKkas Juarpamma.

Kpusast Makcsenna — bonbiimana. DHepretuueckuit 6apbep.

Karanmutrnueckue cUCTEMBL.

BnusiHue katanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

0. T'OMOTeHHBII U TeTepOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecre. OOpaTuMbie M HEOOpPATUMBIC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PaBHOBECHSI.

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

15. BnusHHe KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUis OJHOKOMIOHEHTHBIX CHCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTBopbn»

=

[TonsiTue pactBopa. PactBopuMocTs BelecTBa. PactBopuMocTsb rasa.
2. PactBophl. CmocoObl BBIpOKEHHUS KOHIICHTPAIMU PACTBOPOB (MaccoBas JOJS, MOJISIpHAs
KOHIIEHTpAIIUs1, MOJISIPHAS KOHIIEHTPALIUS SKBUBAJICHTA, MOJIbHASI IOJIS, TUTP).



Nookow

10.
11.
12.

13.
14.
15.
16.
17.

RROoOoNoORWNE

N~ WNE

=

0.
1.
12.
13.

KonnuratuHbie cBOMCTBa pacTBOPOB. M neanbHblid pacTBOP.

3akonsl Payns: | (TonomeTrpuueckuit) u |l (30ymnmnockonmueckuil ¥ KPHOCKOMTUIECKHIA ).

Ocmoc. OcmoTrueckoe nasieHue. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U MOJOXEHUS TEOPUU
Appenuyca.

Huccoumanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3pPEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenp auccoruanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 31eKTpoianuToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO OOMEHa MEX]y JIEKTPOIIUTaMU (Ha MpUMepe peakiuii oopazoBaHus cnadboro
IIEKTPOJINTA, OCAJKA U rasa).

IIpou3sBeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTeNIu.

I'unponus coneit. Tumsl TUAPOIN3A COJIEH.

KonuyecTBeHHBIE XapaKTEPUCTUKH MPOIEcca THAPOIIN3a.

@DakTOpHl, BIUSAIOIINE HA IPOLIECC TUAPOIIU3A.

KoHTpoJibHbIe BONPOCHI 10 TeMe «/lucnepcHblie CHCTEMbI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Kinaccupukanuu qucrepeHbIX CUCTEM.
Komnonansie pactBopsl. JInoduisHbie 1 110(HOOHBIE KOJITIOUIBI.
Crioco0b! nostyueHust KOJUIOUTHBIX PACTBOPOB.

CtpoeHure KOTOUTHBIX YaCTHL.

[IpaBuno dasiaca — [leckona.

Y CTONYMBOCTD KOJJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMOGOOHBIX KOJIOUIOB.
CenumenTanys KOJUIOUIOB.

Koarymsanus KoJIIOMAHBIX PACTBOPOB MIEKTPOJIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckue CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe « OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHbBIE MOHSATHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxueiiine OKHUCIUTENN U BOCCTAHOBUTEIH.

TuIbI OKUCIIUTETEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIUA.

Ypasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.

HanpaBneHHe OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peakunﬁ.

KOHTpOJIbH])Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I'ICCKI/IC CUCTEMBD»

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLIUE HA IPAHULIE pPa3/iea «METAJLI — pacTBOP».



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

IManpBarMveckmii 35emMeHT Jlanusmsa — SIkoowu.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne SIEKTPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HJIEKTPOAHBIX IMOTEHIIMAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PS1y HAIPSDKCHUIA.

VYpaBuenue HepHcra.

DJIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTomaHbIe M aHOIHBIE TTPOLIECCHI.

OO0benuHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

Koppo3us metamnos. Knaccudukaiiys KOppO3UOHHBIX TPOIECCOB.

Xumuyeckasi Koppo3usi.

DJIEKTPOXUMHUYECKasE KOPPO3UsA. AHOJHOE OKHUCICHHE METalJla U KAaTOJHOE€ BOCCTAaHOBJICHHE
OKHCJIUTEIA.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(EPHOU KOPPO3UH.

CKopocTb KOppO3uH.

3anmra METaJJIOB OT KOPPO3UH.

3alUTHBIE TOKPBITHUS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aITUThI OT KOPPO3HH METAILJIOB.

XHUMHUYECKHE NCTOYHUKH TOKA. |'allbBaHMYCCKHI1 DJICMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XUMHYeCcKre HCTOYHHUKH TOKA. TOIUIMBHBIC 3JICMCHTHI.



MNPUJIO’)KEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MpoOBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrecranmum

HpOMe)KYTO‘-IHaSI arrecranus nUMECT OCJIBIO ONpCACIINTb CTCIICHDb JOCTHIKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHMUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CPeACTBA IS NPOBEdeHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



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: AHnanuzupyet 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, ecau  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/momnsK; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 dx/mons-K.

2. T'omoreHHas peakuusi OpoTekaeT Ho ypaBHeHHMIO Hy ) + |y y = 2 Hl). HauampHas
KOHIIeHTpanusi Bojpopoaa 2,1 mons/n, uoga 1,5 mons/n. Bo CKonbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

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

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

5. Hanmcare noHHBIE U MOJIEKYJISIpHbIE YpaBHEHUs peakuuid ruapoinsa coneit: KsPOa; NaSOy;
ZnC|2.

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

7. HamucaTh SJEKTpPOHHBIE ypaBHEHHUS OJIIEKTPOJHBIX MPOLIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/II, [C02+]=0,1 MOJIB/I1.

YK-1.2: Kpurnuecku oneHuBaeT HaJIeKHOCTb Ilepeuenv meopemuueckux 60npocos:

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. Bropoil u TpeTnii 3aKOHbI TEPMOIUHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumuyeckasi KuHeTuka. CKOpocTh XuMu4ecKkol peakuuu. CpenHsisi 1 HCTUHHAs CKOPOCTH

Sk wm




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

yCTpaHEHHIO

PEaKIuu. Kunernueckas KpuBas.

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

8. Bnustaue Temneparypsl Ha cKopocTh peakiuu. [Ipasmio Bant-I'ododa.

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

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTalus.

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

12. Xumuueckoe paBHoBecre. KoHCTaHTa XMMUYECKOTO paBHOBECHS.

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

14. PactBopbl. CiocoObI BbIpa)keHUsI KOHLEHTPAaIlUK PacTBOPOB.

15. PactBopbl 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pa36asnenus OcTBabaa.

16. Hucconmanus KICIOT, OCHOBaHUM, COJIEH. AM(POTEPHBIE JIEKTPOIHUTHI.

17. PactBopumocts. IlpousBeneHue pacTBOpuMOCTH. YcCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

18.  uccoumanus Boasl. lonHOe npousseneHue Bojasl. pH.

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

20.  Jucnepcusie cuctemsl. Knaccugukanus. Jinopunbabie u 1modoOHbIe KOIIOUIBI.

21. CtpoeHnune KOJUIOUIHBIX YacTHII.

22. Koarynsius KoamouHbIX pacTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEILIECTB. Knaccudukamms
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

24, DNEeKTpOXUMHUYECKHE CUCTEMbI. 3akoHbl Dapasies. DIEKTPOIHBIN MOTEHLIHA.

25. ["anpBannveckuii anemeHT Jlanuans Skobu.

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

27. OnexTponu3. AHOIHBIA M KaTOAHBIN MPOLECCHI NPU JIEKTPOIN3€ pacTBOpoB. IIpumenenne
AIIEKTPOJIN3A.

28. Koppo3zus. Buas! koppo3un. CriocoOb! 3aIUThl METAIUIOB OT KOPPO3HUH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpeaennte BO3MOKHOE HalpaBIEHUE
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 HampapieHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CITU TEMIIEpaTypa MOCTOSIHHA.

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 YpPaBHEHHUS THUIPOJM3a COOTBETCTBYIOIIMX coieil. 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] MOJYYEHHOTO 30Ji1 W HAMUIINTE
(bopmyTy €ero MUIEIUIBI.

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HApaBICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX ToTeHaios H) + HiPO, — 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
(dakTHUECKOEe KOJMYECTBO MeTalla, MmojaydeHHoro Ha karozae mpu siektposmuze Co(NOs),, ecnu
ANEKTPOJIU3 TMPOBOJAUIM B TedeHuH | 4. Bbeixonq meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IPUYMHBI YMEHBIICHHS BbIXOJ[a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabatbiBaeT M coiepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

Ilpumepnvie npakmuyeckue 3a0anun:
1. Onpenenuts, ¢ KAKUMUA M3 YKa3aHHBIX HU)KE BEIIECTB MOXET B3aMMOJICHCTBOBATH PacTBOP
TUAPOKCHUIA Kaaus: HoaoBomopoaHas 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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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u Temneparype 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 peakiun FesOyy + Hypy = 3FeO) + HoO3anuiure BhipakeHHe 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 KOppoaupoBaTh B Cpejie CepHOn
KHUCJIOTHI M aTMocdepe BIakHOTo Bo3ayxa? CocTaBbTE CXEMBbI AIEKTPOXUMHUUYECKON KOPPO3HH.

9. [IpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHUECKOU peakInu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOYUYEHHBIX IaHHBIX C UCIIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmumna 1
Howmep O06beM, MIl Konuenrpanus Bpems Ckopoctb
onbiTa | NapS,;03 H,0 H,SO4 Na,S;0s, 10% | nosenenus peakuuu, 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) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHast aTTecTanus MO AUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOUIMMUCS 3HAHUN, U IPAKTHUYECKUE
3aJJaHusl, BBISBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
JK3aMeHa.

DK3aMeH 10 ,HaHHOﬁ JUCHUIINIMHE IIPOBOIUTCS B YCTHOI>'I (bopMe II0 9K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUYCCKHUX BOIIPOCa WU OJHO ITPAKTHUYCCKOC
3aJaHHuC.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUHM YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaroIIMIiCS AEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHHUS TIPU AaHATUTUYECKUX OTIEePAIIUsX, IEpEeHOCe
3HAaHWI U YMEHHI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «y/JA0BJIETBOPUTEJIBHO» (3 Oauta) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATUI J0MYyCKa

OIJ_II/I6KI/I, MMPOSABIACTCA OTCYTCTBUC OTHACIBbHBIX 3H8.HI/II71, YMCHHﬁ, HaBBIKOB, o6y11a101111/1171051
HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYIHCHUS IIPU OIICPUPOBAHUU 3HAHUAMH U YMCHUAMHU IIPpU UX
MEPEHOCC Ha HOBBIC CUTYAllUH.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydJarouuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CYIlIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS UH(OPMAIIMH, HE MOXKET MOKa3aTh UHTEIJIEKTYyallbHbIE
HaBBIKU PELICHUS MPOCTHIX 3ajay.



