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JIner akTyaansanuu paboueit nporpamMmbl

PaGouas nporpamMma nepecMoTpeHa, o0cyxaeHa u ogoopeHa i peamusanuu B 2020 - 2021
y4eOHOM rojly Ha 3aceqanuu Kadeapbl XUMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoit ,Z' é‘- z 46 é H.JI. Mensinuk

PaGouas nporpamma nepecmorpena, o0cyx/ieHa u ogoodpena s peanusanuu B 2021 - 2022
yueOHOM roJy Ha 3aceqaHuu kapeapbl XUMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. Mensinuk

PaGoyas nporpamma nepecMoTpeHa, o0cyk/aeHa u ogoopeHa s peanusanuu B 2022 - 2023
y4eOHOM rofy Ha 3acefanuu Kapeapsl XUMUU

[TpoTokon ot 20 r. No
3aB. kadeapoi H.JI. Mensinuk

Pabouyas nporpamma nepecMoTpeHa, o0Ccyxk/aeHa i ogo0peHa s peanusauuu B 2023 - 2024
y4eOHOM rojty Ha 3acelaHuM Kadeapbl XUMHH

[Iporokon ot 20 r. No
3aB. kadeapoi H.JI. Mensinuk

Paboyas nporpamma nepecMoTpeHa, o0Ccyxk/eHa 1 ogo0peHa s peanusauuu B 2024 - 2025
y4eOHOM rojy Ha 3ace/laHuu Kadeapbl XUMHUH

[Iporokon ot 20 r. No
3aB. kadeapoit H.JI. Mensuux




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/ibHOI MPOrpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYIO YacTh Yy4eOHOTro IiaHa o0Opa3oBaTelbHOM
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
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICIII/IHJII/IH/HpaKTI/IKI

be3ornacHoCTh JKU3HEIEATENBHOCTH

CrpouTtenbHble MaTepHAIIBI

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

OIIK-1 Cnocoben peuaTh 3aia4n HpO(l)eCCI/IOHaHBHOI\/’I JACATCIIBHOCTH Ha OCHOBC MCIIOJIb30BAaHUS
TCOPCTUYCCKUX MW TMPAKTHYCCKUX OCHOB CCTCCTBCHHBIX W TCXHUYCCKHUX HAYK, a TaKXKe
MATCMATHYCCKOI'O arIiapara

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3MYECKOTO M XMMHUYECKOIo Ipoliecca
(s1BJIEHUS), XapaKTEPHOTO sl 00bEKTOB MPOECCHOHATBHON AESITEIbHOCTH,
HAa OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAILHBIX HCCIIEI0BaHUI

OIIK-1.2 Hcnonb3yeT TeOpeTHYEeCKUE OCHOBBI TEXHUYECKUX HAYK I IPUMEHEHUS
MHHOBAIIMOHHBIX TEXHOJIOTHH HA peaJIbHBIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer mHKeHepHBIE 3aJaud C NOMOIIBIO MaTEMaTH4ECKOro amnmapara
BEKTOPHOW anreOpbl, aHATUTUYECKOM TEeOMETpUM M MaTeMaTHUYeCKOTO
aHajam3a

OIIK-1.4 Pemaer teopermueckue 3amaund B OOJACTH TEIMJIOTEXHUKH, THAPABIUKH,

TCHHOM&CCOO6MCHa, HCIIOJIb3YA (I)yH,Z[aMeHTaJIBHBIC 3HaHUA




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO0m1as Tpy10€MKOCTh JUCIIUIUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMIL /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHasi paboTa — 37 akaJl. 4acoB:
— ayauTopHas — 36 akaj. 4acos;

— BHeaynuTopHas — 1 akaj. 4yacoB

— caMocTosTeIbHas paboTa — 35 akaJl. 4acoB;

®dopma aTTecTaluy - 324ET

AynutopHas s s
o | xomTakTHAA pabora E z dopma TeKyIero
= o X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) £ B A . p Kon
S & ©| caMOCTOSATENbHOW | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 g = . | kommereHIMH
O g & paboTs MPOMEKYTOTHON
na6. | mpakr. | £ & ATTECTAIIIH
Jlek. = < 11,
3aH. 3aH. QO &
1.
- oopmIieHHE
oTyera o
1a00paTOpHOI
padore; 3amura
- pelieHue na6o I;lTo Hoit OIIK-1.1,
1.1 XumMnueckast TepMOIUHAMHUKA 3 2 6 AOMAILHETO aGOTLIpILOI\I/)[aH.[Hee OIIK-1.2,
' puioa sazanma Ne 1 {PAO0T> ¢ O OTTK-1.3,
- . ° OIK-1.4
TectupoBanue.
CaMOCTOSTENbHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPaTypHL.
- oopmiieHne
oTyera no
71a00paTOpHOI
patore; 3amura
- pelieHue na6o I;‘ITO Hoit OIIK-1.1,
JIOMAILHETO patop OIIK-1.2,
1.2 Xumuueckast KHHETHKA 1 3 2 6 pabotsl. [lomariHee
3amanus Ne 2; sanamme No 2 OIIK-1.3,
- . 0 e OIlK-1.4
TectupoBanue.
CaMOCTOSTENbHOE
u3ydeHue y4eOHOH
Y HAYy9HOH
JIUTEPATypPHI.
- oopmnenue
oTyera o
J1a00paTOpHOI
padore; 3amura
- peleHue na6o I;.ITO Hoit OIIK-1.1,
1.3 PactBOpEI 2 4/21 6 FIOMAIITHETO a6OTLIpIIOI\I/)[aHIHe€ OIIK-1.2,
' p 3aganus Ne 3; p s a;me No 3 OIIK-1.3,
- . i OIK-1.4
TectupoBanue.
CaMOCTOSITENbHOE
u3yucHHe y4eOHOH
U Hay4HOH
JIUTEPaTyphl




- oopmieHHE

oT4era no
”a6°§§$;’5“°“ 3amma OIK-1.1,
1.4 lucrepcHble CHCTEMEI 2 4 6 b - n1aGopaTopHoi OIK-1.2,
I b CaMOCTOSITENILHOE pagoTI. OIK-1.3,
.| TectupoBanue OIIK-1.4
u3yucHHe y4eOHOM
U Hay4HOH
JIATEPaTypHL.
- oopmnenue
oT4era o
nabopatopHoOn
paGore; 3amura
- pelieHHe i . OIIK-1.1,
15 nabopaTopHOi
JIOMAIIHETO OIIK-1.2,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 2 221 6 pabotsl. [lomaiHee
DOLICCChI 3aganus Ne 4; sananme No 4 OIIK-1.3,
pott - . ° % OTK-1.4
TectupoBanue
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JIATEPaTypHL.
- oopmiieHne
oTyera o
1a00paTOpHOI
padore; 3amura
- pelieHue = " OIIK-1.1,
OMAIITHETO nabopatoproii OIIK-1.2
1.6 DnexTpoXUMHYECKUE CUCTEMBI 6 4/21 5 A pabotsl. [lomarnee o
3aganus Ne 5; sanane No 5 OIIK-1.3,
- . ° > OIK-1.4
Tectuposanue.
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4yHOH
JATEPaTypPHL.
HWroro no pazneny 18 | 18/61 35
Hroro 3a cemectp 18 | 18/61 35 3a4éT
HWroro no aucuumninHe 18 | 18/61 35 3a4er




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
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
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 XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJiee MOJIHO PeaTu30BaTh METOJ IMPOOJEMHOIo OOy4eHHUs 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
IIPOBOASATCS JIEKUUU-BU3YyaAJIU3allMH, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuala
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
MeX/1y KOHKpETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTUIO KOJUJIEKTUBHOTO B3aMMOOOYyUeHHUs (TapHyIO0 paboTy) TpeX BUJOB: CTaTHYECKas 1apa,
JMHaAMH4YecKas rapa, BapualliOHHAs 11apa; COBMEIAsl €€ C TEXHOJIOTHENH MOIyJIbHOTO 00yUEeHUS.
BeimonHuB skcnepuMeHT, obOydaroniuecs (GopMynupyroT 0O0O0OIIEHHBIE BBIBOJBI 110 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 MPernoaaBaTesieM, Ha MpopaboTKy TeM, OTBEJCHHBIX
Ha CaMOCTOATEIbHOE H3yU€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHSATHUSM, BBIIIOJIHEHUE
JOMAIIHUX 3a/laHUi M MOJATOTOBKY K PYOEKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. ITomumo
3TOro, OoOydJaromuecs NpPEICTaBIISIOT Pe3yabTaThl CBOEH CaMOCTOSATENbHOW paboThl B BHJIE
MIPE3CHTALNM.

[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



crocod KOHTPOJISA TO3BOJSIET CTyAEHTaM B JI000e BpeMsl MPONTH TECT, MPOaHATU3UPOBAThH
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOANYeCKOe 00ecneueHue CaMOCTOSITeIbHOI padoThI 00y4Yaommxcst
[IpencraBneHo B mpuioxxeHuu 1.

7 OueHoYHbIE CPEACTBA JAJIs NPOBEACHHUS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAHYecKOe M MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumun: yueouuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUI[ UHDOPA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenuns: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. T'. Xumus : yue6Hoe mocodbue / JI. T'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUS
noctynHbl Takke Ha CD-ROM.

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Munrypusa
; Marauroropckuit roc. Texuuueckuii yH-T uM. I'. M. Hocosa. - Marnurtoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ Turym. odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensuuk, H. JI. lucnepcusie cuctemsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TVY um.
I W. 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 oOpamenus: 14.05.2020). - MakpooObekT. - TeKcT : 3JICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OxuciuTenbHO-BOCCTAHOBUTENbHBIE peaknud. OCHOBBI DIIEKTPOXUMHUH
ydaeOHoe ocobue / JI. I'. Komsna, O. P. Mynnmuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c. : .,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHHME XHMHUYECKOIO PaBHOBECHS :
npaktiukyM / O. A. Mumypuna, 3. P. Mynnuna, O. B. Epmosa ; MarHUTOropckuid TOC. TEXHUYECKHA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true



(mata oopamenus: 22.10.2019). - MakpooObeKT. - TekcT : 37eKTpoHHBIH. - CBEACHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

5. Meastauk, H. JI. [Tucniepcubie cuctemsr : npaktukyMm / H. JI. Mensauuk, D. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TV num.
I W. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turymn. 23kxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JICKTPOHHBIA. -
Ceenenus nocrynnsl Takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreruka XHUMHUYECKHX IIPOLIECCOB: METOJUYECKHE YKa3aHMs K
1a00paTOpHBIM paboTaM M0 JUCHUITIMHE «XUMUsD ISl 00yJaroIIyUXCsl BCeX HalpaBJIeHUH TOATOTOBKH
U CrielMalIbHOCTEH JHEeBHOU GopMbl 00yuenus / O.A. MunnrypruHa; MarHUTOropcKuii roc. TeXHUYECKHIA
yH-T uM. I". . HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocora, 2016. — 11 c. — Tekcr :
HEINOCPEICTBEHHBIM.

2. Konsna, JIL.I'. Xumuueckast TepMOJIMHAMHKA: METOAMYECKHE YKa3aHUS AJIS1 CAMOCTOSTEIbHOM
paboTel 1o jaucHUIUIMHE «XHUMHUS» Ui OOYYalOIIMXCS BCEX HANpaBJICHUH IOATOTOBKH H
crieranbHocTel Beex popm ooyuenus / JI.T'. Kossima; MarHuToropckuii roc. TeXHHUSCKHi YH-T uM. I
. Hocosa. — Maruutoropck : MI'TY um. I'. UI. Hocosa, 2020. — 18 c. — Tekct : HemocpeACTBEHHBIN.

3. Konsaa, JI.I'. CkopocTh XUMHUECKUX PEaKLUi U XMMUYECKOe paBHOBecue: MeToauueckue
yKa3aHus K JabopaTopHbIM paboTaM Mo AUCHUIUIHHE «XHUMHS» I 00yUJalOIMUXCsl BCEX HAPaBICHUM
MOJITOTOBKH U ClielranbHocTe Beex Gpopm ooyduenus / JL.T'. Konsaa, E.B. Tapaciok; MarHUTOroOpCcKHii
roc. Texunueckuit yH-T uM. . M. HocoBa. — Maruutoropck : MI'TY uwm. I'. Y. Hocosa, 2020. -8 c. —
TeKCT : HEeImoCpeACTBEHHBIN.

4. PommonoBa, H.M. Xumunueckas KUHETHKA. XHMHYECKOE DPABHOBECHE: METOJUYECKUE
yKa3aHusl JUIsl CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHMHS» s O0ydYarolIuxcs Bcex
HaMpaBJICHUH MOJArOTOBKM M crelanbHocTedl Bcex (opm obOyuenuss / H.M. Poawonosa, A.Il.
ITonomapes; Maruuroropckuii roc. rexunueckuii yH-1T uM. I'. 1. HocoBa. — Marauroropck : MI'TVY um.
I'. . Hocoga, 2020. — 20 c. — TeKCT : HenocpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBophl: MeTomuueckas pa3paboTka K Ja0OpaTOpHbIM paboTaM 1o
TUCHUIUTMHE «XUMHS» A 00y4arolMXcs BCEX HalpaBiICHUM MOJTOTOBKU M CHEIHATIbHOCTEH BCEX
dopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texuuueckuii yu-t um. I'. 1.
Hocoga. — MarauToropck : MI'TY um. I'. K. HocoBa, 2020. — 41 c. — Tekcr : HemocpeAcTBEHHBIH.

6. Uynpoa, JI.B. PactBopel: Meroaumyeckas pa3paboTka K CaMOCTOSATENBbHOM paboTre o
TUCHUIUTMHE «XUMHS» A1 00y4JaronMxcs MO BCEM HAIpaBJIEHUSM MOJATOTOBKU M CHEIMATBHOCTSIM
Bcex (opm oOyuenust / JIL.B. Uynposa, D.P. Mymnuna, O.A. Mumypusa; MarHutoropckuii roc.
texandeckuid yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2017. — 26 c. — Tekcr
. HETIOCPEICTBEHHBIM.

7. Konsina, JI.I'. KonmouiHbie pacTBOPHI: METOJUYECKHE YKa3aHUA K TAOOpaTOpHOU paboTe 1o
TUCLUUIUIMHE «XHUMUs» A1 00YydYaIOMIMXCsl M0 BCEM HAlpaBJIEHUSIM MOJATOTOBKHM M CHELHUATbHOCTAM
Bcex opm obyuenus / JL.T. Konsiaa, JI.A. BojbsiH; MarHuTOropckuii roc.



texuuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY uwm. I'. . Hocoma, 2017. — 9 c. —
Teker : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OxkucnuTenbHO-BOCCTAHOBUTEIIBHBIC PEAKITMN: METOUYCCKIE YKa3aHUS K
nabopaTopHoii pabore MmO UCHMIUIMHE «XHUMHS» Ui OOYYaIOIIMXCS BCEX HaIpaBICHUN
MOJArOTOBKM M CIelHaabHOCTe Bcex ¢opm o0yuenuss / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HeMOCpEeACTBEHHBIM.

9. Konsnma, JI.I. OKHMCIMTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIMU M AJIEKTPOXMMUYECKHE
MPOLIECCHI: METOIUYECKasi pa3padoTKa K CaMOCTOATEIbHOU paboTe [uisi 00ydaroIuxcsi MO BCEM
HAIpaBJIEHUAM IOATOTOBKH M CIEHHAIBHOCTAM Bcex ¢opm obyuenus / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuil roc. texHuueckud yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. M. HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIN.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TPOLECCHI: METOJUYECKUE YyKa3aHHi K
nabopaTtopHoit paboTe MO NUCHUIUIMHE «XUMHUS» JUIsi 00Yy4aroIIUXCs 1O BCEM HaIpPaBIICHUSM
MOJrOTOBKH W CIEIHANIbHOCTSIM Bcex ¢opm oOyuenus / O.A. Mwumypuna, H.M. Poauonosa;
Marnutoropckuii roc. Texuudeckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 ¢. — TekcT : HEMOCpeACTBEHHBIH.

r) [Iporpammuoe o6ecnneuenue u UHTepHET-pecypehbl:

IIporpammHoe ob6ecniedeHue

Haumenoanue [10 Ne norosopa Cpox eicTBus IMLICH3UU
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1y, 135 1 17.09.2007 GeccpoUHO
Professional

7Zip cB0001HO pacrpocTpansemoe [10 OECCPOUHO

FAR Manager cB000IHO pacrpoctpansemoe [10 0OECCPOUHO

Hpocbeccuonaﬂbm,le 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie CIIPaBOYHLIC CUCTEMbBI

HasBaHue xypca CchlIKa
DrekTpoHHas 0a3a mepHoAMuecKuX u3maHuii East View
Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hannonansnas nadopmanmonHo-ananutuueckas cucremalURL:
— Poccutickuii uniekc nHayunoro nutupoanust (PUHLL)  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

NudpopmaionHas cucremMa - EaMHOE OKHO JOCTyma K
HHGOOPMAIMOHHEIM pecypcaM

®enepanbHOE TOCYIaPCTBEHHOE OIOKETHOE YUPEKIACHUE
«DenepanbHbIit HUHCTHTYT npombinuennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH»

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




Locoubickad  [ocypapeTBeEat  GuGMmOTSk. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DJIEKTpoMtibie. pecypekl Gubmorexit MITY i, http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa

yHI/IBepCI/ITeTCKaH I/IH(bopMaHI/IOHHaSI CUcCTeMa . . .

POCCUS https://uisrussia.msu.ru

9 MarepHaJLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

1. Y4yeOHble ayTUTOPUH TSI TPOBEICHUS 3aHSITUI JISKIIMOHHOTO THIIA.

OcHanieHre ayIuTOPUH: MYJbTUMEIUIHBIC CPEICTBA XPAHCHHS, TIEPEIaYi U MPEICTABICHHSI
uHpOpMaLIUN

2. Y4eOHBICE ayAUTOPUHM Uil TPOBEINCHHS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX H
WHMBUIYAIbHBIX KOHCYIbTAIIUH.

OcHarienue aynutopun: HarsiHple MaTepralibl: Ta0JIUIbI, CXEMBI, TUIAKATHI.

3. [loMeneHust 4711 CAMOCTOSATEIBHOU pa0OThI 00YUAIOIUXCSL.

OcHainenue ayauropuu: [lepcoHanbHbie KoMmbioTepbl ¢ maketom MS Office, Bbixogom B
WHTepHeT U ¢ AOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

4. TlomemeHus JUIsi XpaHEHHS ¥ NPO(UIAKTHYECKOTO OOCIY)KMBaHUS  y4eOHOTO
000pyTI0BaHUs.

Ocnamenue aymutopun: Cremnaxu, ceddbl Uisi XpaHeHUs Yy4eOHOro 000pyAOBaHUS.
HNucTpymeHTsI U1t peMOHTa 1a00paTOpHOTO 000PY10BAHHS.



IMPUJIOKEHUE 1

6. YueOHO-MeTOaUYECKOEe oOfeclieuyeHHe CaMOCTOATEJIbHOH PadoThI
00yUYaIoIINXCA

CamocrosTesibHasAs paboTa 00yJaOIIUXCSA MOAPA3AeAeTCs Ha ayIMTOPHYI0, KOTOpas
IIPOUCXOUT KaK BO BpeMs JIJaDOpaTOPHBIX 3aHATHHU, TaK M HA IUIAHOBBIX KOHCYJITAITUSIX, U HA
BHEAYJUTOPHYIO, IIPOUCXOJAINYI0 BO BpeMs MOATOTOBKU CTYJIEHTAMH OTYETOB IIO
JIabOpaTOPHBIM 3aHATUSIM U BBIIIOJTHEHUS JOMAITHUX 3a/TaHUH.

AyauTopHasi caMOCTOSITeJIbHass paboTa oOydJaloIuXcsA IIpeIioiaraeT IIPOXOXKIeHIe
TECTUPOBAHUA II0 KAXKAOMY pasfiesly ANUCIUIUIMHBI. TecThl BKIIOYAIOT TEOPETUYECKHE U
MPAKTUYECKKE 3a/IaHUs, OTBETHI Ha KOTOPBIC TPEOYIOT MIYOOKOr0 MOHUMAaHHUS U3ydEHHOr0 MaTepHala.
TecTbl MOCTPOCHBI €IUHOOOPA3HO: K KAKIOMY BOIPOCY MpEIaraeTcsl 4YeThIpe BapHaHTa OTBETOB,
Cpey KOTOPBIX OJHMH WJIM HECKOJIBKO MPaBHIbHBIX. OOpaboTKa pe3ybTaToOB OCYIIECTBISACTCS IMyTeM
COIIOCTABJICHUS TIOJYYEHHBIX PE3yJIbTATOB C ATAJIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax 101 TeMe Kypca — 10.

BapuaHThl TeMaTHYeCKHMX TECTOBBIX 3aJaHUIl VIS TEKYLIEr0 KOHTPOJIA
XumMuveckasi TePMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3aLaHusa — B 2 Oauia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOM PeaKklUu cucmema 03HaYaer:
a) MCXOJHbIE pEeareHThbl
0) NIPOAYKTHl XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU
2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = A (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKMOHHON cucTeMbl nosbImaercs (AH > 0)
0) TemoBoit A3 dekT peakipn otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUcr B) Q 1015°"
6) AHozgg 1") AHct
5. Kakue u3 NpuBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUIESCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I>x/Momb
0)H,+4/20,=H,0, AH = -242 K]]»x/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas w3 HammcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OkcHia azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

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

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

CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 kJIkK TENI0THI.

DHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakiuu  NiO ) + C (pagurny = Ni ) + CO (. Ompenenure BO3MOKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PEaKIIMU PU CTAaHJAPTHBIX YCIOBUAX U IIpH Temieparype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S°9s  (JIx/MOaBL*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°Cn TemmepaTypy Hayajla peaKkiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakuust: 2KClOs (1g) —2KCl (15y+303 (1), AH<O MOkeT caMOIpon3BOJILHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax mo Teme «XuMHuUYeCKas KHHETUKay»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U IISITOE 3aJaHHS
onenuBarorcs B 0,5 Oajia; mecroe, ceaAbMOe, BOCBMOE, JIEBITOE U IecIToe — B 1 0ajul, a OUHHA/IIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYecKas TepMOJANHAMUKA
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuIe oO0beMa
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAaHHUS PEaKIIUU
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinu?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue it ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
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]’



0) Kp = [C][D] é [Al[B]
B) Kp = [A][B] “/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMMe Mmoka3bIBaeT 3HaUeHUE TEIIoBoro 3¢ deKTa peakiuu?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, U300pKEHHOW Ha TUarpaMmMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEpTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* + S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIINYA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJIHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh IIEIOYHYIO HIIM KUCIYIO CPEy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCUPOTOPIHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

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

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro 3JIEKTPOJIMTA TOPOT KOArYJISIUU KOJUTOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpm B3ammonmeiictBuu 20 mu 0,001H wutpata csunna (1) ¢ 10 ma 0,02H cynedara xamms
obpasyetcs 30ib cyinbdara cBunma (I1). K kakoMmy 31eKTpoay MOKHBI HEPEMEIIAThCS YaCTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxomATCSA B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xos6b1 HAIMTO 110 50 MIT 307151 TUAPOKCH A Kene3a. it TOro 4YToObl BBI3BATH KOATYIISIHIO
307151 TOTpeboBaoCch 100aBUTH: B riepByIo — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE Mpouecchl

B Tectax mo teme «OKHUCIUTENHLHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Teer Ne 1

1. OxucnuTensb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuuYMBAaET CBOIO CTEIICHb OKUCIICHUS
2) NPHHAMACT JJIEKTPOHBI
3) oTHaeT CBOM DIICKTPOHBI

2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...

1) HEWTpaJIbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) HOJIOKUTEILHBIA 3aps HOHAa YMCHBIIACTCA
3) OTPHUIATENBHBIN 3apsi/i HOHA YBEITHMYUBACTCS

3. U3 mpeacraBieHHBIX HUKE peakimii K OBP 1ucrpornopinoHupoOBaHust MIPUHAIIEKHIT ...
1) S + 2HNO; = H,S0, + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTEJISAIM OTHOCSITCA ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHUBHbIC HEMETAJLTbI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUs KUCIOpO/a a) B BoZie M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mpoTrekaromux B KUCIIO# cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHar-noHa MnOs>
3)  oxkcuaa mapranna (II) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,Ss3 + KNO; = KyCrO4 + KySO4 + NO okucienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03 dHUIIMEHTOB B peakiny, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) MewnpeneeBa-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC ranpanudeckoro siaementa Mg|IMgSO,||CuSO,Cu npu cranmapTHBIX
YCIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THAas KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMMy KO3QPHUIIMECHTOB B ypaBHEHHUHU YJICKTPOJIM3a pacTBopa Hutpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas #3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B MPSIMOM HalpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbunciute Maccy LWMHKA, TOJYYEHHOTO TIPH 3JEKTpoNu3e Cynb(ara IUHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CcXeMbl ODJEKTPOAHBIX MPOIECCOB M MOJIEKYJISIPHOE ypaBHEHHE pPEaKIIHH,

HPOTEKAIOIIEH MPHU AIEKTPOXUMHUYECKOI KOppo3uu raibpBaHomnapbl Zn|Mg B cepHokucioii cpene. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BHeayguTopHas camMocTosTeNbHAsA pPaboTa OOyJAIONMIMXCS OCYIIECTBISACTCS B BHIC
U3y4eHHs JIUTEPATYpPhl [0 COOTBETCTBYIOIEMY pa3zeiy ¢ NmpopaboTKoN Mmarepuana; o(opMIIeHHs
OTYETOB M0 1a00PAaTOPHBEIM PadOTaM U BHINOIHEHHS JOMAIIHUX 3aJaHUMN.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi IS BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

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

B ngomarHem 3amanuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBast 3a/1ada OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oa.

3amaya Nel



Jusa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIUU MPU CTAHIAPTHBIX YCIOBUIX M Ipu  Temneparype T = 927 OC,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadasia peakiium.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)2 () + CoH; (), monb3ysch
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO (+ H2 Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H>0O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomamuee 3axangue Ne 2
o TeMe « XMMHYECKA KHUHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — 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 ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
PUMOM U 00paTHOM peakiuu, €ciu YBEJIMYUTh JaBJIeHHUE B CUCTEME B JIBa pa3a?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPDUIIMEHT CKOPOCTH peakinu paBeH 2. Bo CKOIbKO pa3 H3MEHUTCS
MIPU 3TOM CKOPOCTh PEaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moms/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = CO2 (y + Hj () HavanbHble KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITHN:

Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(r) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(,—) + HQO(]-) =CO, o T HZ(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nmomammnem 3agaHum 1o teme «PacTBOpeD»: mepBas, BTOpas, TpeTbd W IATas 3anadud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



3amaga Nel
B xakoMm oObeme Boabl ciieayer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xsopuaa

onosa (I1) c mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJISAPHbIC W HAIUIIATE COKPAIICHHBIC HWOHHBIC YPaBHCHHS peaKIui
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIUH K CIICIYIOIIUM HOHHBIM:

Ba®* + CrO; — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H"—Zn*" +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agauda Ne5

Kakue u3 caenyromux conei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agaua Neb6

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

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

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 Oai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B YpaBHEHHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccunratite QJICKTPOABMWIXKYIIYIO CHIIY W OHNPCACIUTC HAIPABJICHUC CaMOIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCaknuun npu CTaHAapTHBIX YCII0BUAX, HCIIOJIBb3Ys 3HAYCHUA
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,O

H[AUCl] + H,0, + NaOH — Au +NaCl +0, + H,0

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocTaBbTe YpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEaKIIUii:

KMnO; + NaNO, + H,O0—

NaCrO, + HO, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



3amaga Ne3
Hanbl nBe okuciutenbHO-BocctaHoBUTeNbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysich TabmuIEed CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CHCTEMBI»: IIEpBast 3aJjaua OLICHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKalomeld mpu padoTe ralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raibpBaHHMYECKOTO 3JIEMEHTA IPHU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C raapBaHUYECKOTO 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb Macchl aHOJA MPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

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

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0O/Ia METAJJIA TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHUsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBoi 3¢ddekrt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOM pEaKIUU U METOJIbI €€ PEryJIupOBaHUsI.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusaue Temneparypsl Ha CKOpoCcTh XxuMuueckor peakiuu. [IpaBuio Baut — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIvHU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BiusiHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble quarpaMmsbl 1Sl OJHOKOMITIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTPAIIKsI, MOJISIPHAS] KOHIIEHTPAILIUS YKBUBAJICHTA, MOJIbHAS JIOJIS, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

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

OcMmoc. Ocmotnueckoe napieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. HonHasa teopust kucnotr u ocHoBaHUM AppeHunyca. OCHOBHBIE MOHATHUS U TMOJIOKEHUS TEOPHUH
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJel C TOYKU 3pEHUS MOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. Huccoumarus cnadbix 21eKTponuToB. KoHcTaHTa AMCCOnMaIimg.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TIpousBeneHne paCTBOPHUMOCTH.

14. VonHoe nmpousBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.

15. Tmaponus coneit. Tunsl rugpoan3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ok

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocts. Kitaccudukanum qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarynsiust muoduibHbIX ¥ TH0(OOHBIX KOJTOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTgR~WNE



11. IIpaBumno lyneue — N'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl 1o TeMe «OKUCINTEIbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEBHBIX PEaKIUi (IPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DneKTpoXuMHIecKre cucTembl. Kimaccudukaius 31eKTpOXUMUIECKUX TTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa TPAaHUILIE pa3/iesia «METaJlI — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

N3mepenne SIEKTPOIHBIX MOTEHIMANOB. PsAl CTaHAZAPTHBIX 3JIEKTPOJIHBIX MOTEHIIUAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONOE



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyembie pe3yJbTaTbl O00Yy4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl NPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1auu npodeccrnoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJIB30BAHMS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U
TEXHMUYECKUX HayK, a TAK)KE€ MaTEMaTHYECKOro anmapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKH
¢u3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOQPECCHOHATBHON
JeSITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
AKCIICPUMEHTAIBHBIX UCCIICI0OBAHUI

Ilepeuens meopemuueckux 60npocog K 3auemy:
OCHOBBI XHMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE IapaMETpPbl CUCTEMBI,
GyHKIIMHM COCTOSAHUS cucTeMbl. [1epBblil 3aKOH TepMOIUHAMUKH.
OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
OHranenud. 3akoH ['ecca U cneACcTBUs U3 HETO.
OHntponus. YpasHenue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.
Oueprus ['m66ca. HampaBiieHus XUMHYECKHUX MPOIIECCOB.
Xumuyeckasi KuHeTuka. CKopocTh XUMUUeCKor peakiuu. CpeqHss U UICTUHHAs CKOPOCTH PEaKIIMHU.
Kunernueckas kpupasi.
CKopocCTh peakiuy U METO/IbI €€ PEryIMPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.
Karanu3aTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
KaTtanuzaTtopsl 1 KaTalTUTHYECKUE CUCTEMBI. [ €TEpOTreHHBIN KaTallns3.
XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PABHOBECHS.
Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.
PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.
PactBopbl anexkTponnToB. CTeneHb M KOHCTaHTa AJIEKTPOJIUTUYECKOM Juccoluanuu. 3akoH
pa36asnenus OcTBaibaa.
Jucconumanus KUciaoT, OCHOBaHUM, conieil. AMQOTEpHbIE 3JIEKTPOTUTHI.
PactBopumocTs. [IpousBenenne pactBOpuMocTH. Y ciioBUe 00pa30BaHus U PACTBOPEHUS OCAIKOB.
Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.
Hucnepcusie cucremsl. Kimaccudukarys. JInopunsHbie 1 110(G0OHBIE KOJUIOUIBI.
CTpoeHue KOJITOUIHBIX YaCTHII.
Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUA.
DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapaes. DAeKTPOAHBINA MOTEHIUAL.
["anpBannyeckuii anemeHT Jlanuams SIkoou.

CBOICTBa BEIIECTB. Knaccudukanus




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UH/IMKaTOpa KOMITCTCHITHH
DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.
OnexTponau3. AHOIHBIM M KaTOIHBIM Ipolecchl MpU 3IIEKTpoiu3e pacTBopoB. [IpumeHeHue
AIIEKTPOJIN3A.
8. Koppo3swus. Buast kopposuu. CriocoOb! 3aIUTEl METAJUIOB OT KOPPO3HUH.
Ilpakmuueckue 3a0anus
[IpoBecTu aHanu3 BIUSHUSA KOHIIEHTPAIIUU HA CKOPOCTh XUMHUYECKOM peakuuu
Na;S;03 + H,SO, = S + SO, + NaSO4 + HO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHUHA.
Pe3ynbpTaThl ONTOB NpeACTaBUTH B BUE TAOIUIIHI 1.
Tabauua 1
Homep O6beM, M Konuentpauus Bpewms Cxopoctb
ombiTa | NaS,03 H,O H,SO4 NayS,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JI MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 3) 2 3,9
4 4 4 2 5,2
3) 5 3 2 6,5
[To narHBIM TaOIUIB! 1 TOCTPOHUTH TpapK 3aBUCHIMOCTH CKOPOCTH PEAKIIUHU OT KOHIIEHTPAIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOpPOCTh peaKIny.
Crienathb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HATPHs.
OIIK-1.2 Hcnonp3yeT TeOpeTUUECKNE OCHOBBI Ilpumepnvle npakmuueckue 3a0anua 014 3auema:

TEXHUYCCKUX HAYK IJId NPUMCHCHHA
HMHHOBAIIMOHHBIX TCXHOJOT Uil Ha
PCAITBHBIX CTPOUTCIBHBIX 00BEKTOB

1. dna peakunn CHy ry + COy () = 2 CO () + 2 Hy () onpeaennte BO3MOKHOE HalpaBIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH ITPH CTAaHJAPTHBIX YCIOBUSX U npu  Temrepatype T =927 OC,
ecnu TerioBOM 3(dekT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaXKHUTE: a)
BBIJICTISIETCS] WJIM TIOTJIONIAeTCS DHEPrHsl B XOAE PEaKiuu;, 0) MpUUMHY HANJAEHHOTO HW3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BeIpa3uTe 4yepe3 KOHLEHTPALMU PEareHTOB KOHCTaHThl PABHOBECHS CIEAYIOLIUX PeaKUui

Nory + 3 Hory = 2 NH3y, AH = -92,2 xJIx. YKkaxure HampaplIeHHE CMEMICHUS] XHMHUYECKOTO




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

paBHOBECHsSI STUX pEaKUUi: a) MPU MOHUKEHUHU TEMIEPaTyphl, €CIH JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CITU TEMIIEpaTypa MOCTOSIHHA.

3. CkoIbKO MUUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUNIOTHOCThIO 1,84 1/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe wu3 cienyrommux coieii moasepratorcs ruaponusy: NapSiOz. Cu(NOjz),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUs T'HAPOJM3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJCH?

5. 3ok rugpoKcHaa MarHus mosydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe 3JEeKTPOABIKYILYIO CUIy U ONpPEEIUTE HAlpaBiICHHE CaMONPOU3BOJILHOTO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBHUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H,0.

7. llpuBeauTe CXEMbI DJIEKTPOAHBIX IPOIECCOB W MOJEKYJSIPHBIC YpPaBHEHUS PEAKIUH,
NPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kuciioii cpesie; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MUH, ecliu
cKopocTh Kopposuu coctasuiua 0,01 r/q.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPABHEHHUSI DJIEKTPOIHBIX MPOIIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, IPOUCXO e mpu snekTpoiu3e pactBopa CoSO4, Beraucnute
(bakTHYECKOE KOJIMYECTBO METAJlIa, TOTy4eHHOro Ha Karoe npu ektposuse Co(NOs),, eciu
AIIEKTPOJIN3 MPOBOIWIN B TeueHUH | 4. Brixon MeTanna o Toky coctaBui 85%. YkaxuTe
BO3MOJKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

OIIK-1.3

Pemaer
IIOMOILIBIO
anmapara  BEKTOPHOU
AHAJIMTUYECKON T€OMETPUHU
MaTeMaTHYECKOr0 aHaJIu3a

HWHXXCHCPHBIC  3aJa4iu

C

MaTEMaTHYECKOTO
anredpsl,

u

Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

1. Hamucarb »JIeKTpOHHBIE YpPaBHEHHUS 3JIEKTPOJHBIX IPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C rajJbBaHUYECKOTO 3JIE€MEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [AI**1=0,001 monb/1, [C02+]=O,1 MOJIB/ L.

2. Hammucatb MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHEHHS peakiuii ruapoiu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHUs peaklUii, HalKMCaB X B MOJIEKYJISIPHOU U MOHHOM popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14

r/min. Paccumraiite: w(Ca(OH),); Cy; Cox; Cy N(Ca(OH),) m N (H20); T.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
UH/IMKaTOpa KOMITCTCHITHH

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:
KoCr,07 + FeSO,4 + H,SO4 — , KMNnO4 + NapSO3 + HO —.

6. HamucaTtb 5JeKTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=O,1 MOJIB/JI.

7. 3aKOHUNTH YpaBHEHUS pEaKIIHii, HAMKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. Hamucath ypaBHEHHUs peakifii rHIpoiu3a B MOJIeKY sipHOM 1 noHHOM Buze: Aly(SO4)3, KCI,
Na,SOs.

9. Hanucarb 3J€KTpPOHHBIE YpaBHEHHUS JIJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
WOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/m.

10. Cynbdar amromunus mMaccoir 36,4 r pactBopuin B 100 r Boabl. IOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIZ(SO4)3) 1 N (H20); T.

OIIK-1.4 Pemaer teopermueckue 3amauu B Ilpumepnvie npakmuueckue 3a0anua 0na 3auema:

obacTu TEIJIOTEXHUKH,
THAPaBINKH,  TeIioMaccooOMeHa,
HCTIOJB3YS dbyHIaMeHTaTbHBIE
3HAHUS

1. HammcaTh 5JEKTPOHHBIE YpaBHEHHS OJEKTPOIHBIX TIPOIECCOB, YypPaBHEHHE CyMMAapHOM
TOKOOOpa3yroleit peakiuu, Beraucauth JJ]C raJpBaHUYECKOT0 3JIEMEHTa, €CIH KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 moub/x1, [Ag*]=1,0 Momb/m.

2. 3aKOHYUTH ypaBHEHUS PEaKIIMii, HAMMCAaB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO,4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

3. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTb ITpoTeKanus peakuuu CaO ) + 2 C) =
= CaC; () + CO(p), AH; = 460 x/I)x npu cranmapTHeIX ycnoBusax. PaccuuTaiite Temneparypy Hadana
peakimu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms K.

4. CocraBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:

KMnO4 + NaNO, + H,SO,4 —, Cr2(804)3 + Br, + NaOH —.

5. Onpenenure TEpPMOAMHAMUYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly oy + 2 HO(y =4
HCl + Oy (ry, AH; = 115,6 x/Ix nipu cTaHIapTHEIX yCIOBHAX. Paccumraiite Temmeparypy Havana
peakiuu, ecau S(Cl2)=223 [Ix/monb-K; S(H20)=189 JIx/mons K; S(HCl= 187 1x/monb-K;
S(02)=205 Tx/moabK.

6. Harncarp ypaBHeHus: peakuuii ruponnsa B MosiekyinsipaoM u mnoHHoM Buje: CrCls, NaNOs,
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AHAUKATOpPa
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KOMIICTCHIINN
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K2CO:s.
7. CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUIL:
KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

8. I'omoreHHas peakuus IpoTeKkaeT Ho ypaBHeHuto H, ¢y + b oy = 2 HI. Hauanbnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, woma 1,5 monp/n. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

9. B 640 mn Boasl pactBopuin 160 r xinopuna xkenesa (111). IioTHOCTs MOydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

10. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXHOCTb IpPOTEKaHMs peakuuu CS; () +3 Oyp=
=CO; (1 + 2 SO» (1), AH; = -1075 x/Ix npu craHIapTHBIX yclaoBHsAX. Paccuuraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 x/monb K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

11. Peakuus uner no ypaBHenuto: 2 Hy ) + Sy (1) = 2 HoSry. HavanbHas koHIeHTpanus Boopoaa
2 Momw/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 M3MEHHUTCS! CKOPOCTh PEaKIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenute TEpPMOJMHAMUYECKYIO BO3MOKHOCTb ITPOTEKAHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 x/I>x npu cTaHJapTHBIX yciaoBusix. PaccuuTaiite TemnepaTypy
Havana peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

13. HaganbHble KOHLEHTPAIMU UCXOIHBIX BemecTB B peakuuu: 2 SO, ) + Oy (i = 2 SO;3 () 6b11H
passbI 1,8 Mo/ SO; 1 2,4 Moiab/n Oz. Bo ckoIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMM K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

14. B pactBope opTodocdopnoii kuciaotsl Maccoit 1200 r u mnotHocThiO 1,153 /™M1 conepxurces
312 r H3PO4. Paccunraiite: ®(H3PO4); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIMMUCS 3HAHUN, U TIPAKTUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3ayera.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIONIUIICS JEMOHCTPHPYET TOPOTOBBIA YPOBEHHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/JCIbHBIX 3HAHUH, YMCHHI, HABBIKOB, OOYYAIOIIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;
«HE 3a4TEHOY - 00YyJarOIIUIiCA HEe MOXKET MOKa3aTh 3HAHKS Ha YPOBHE BOCIIPOU3BEACHUS U

00BICHCHUS I/IH(1)OpMaHI/II/I, HC MOXKXCT IMOKAa3aTh HHTCIICKTYAJIbHBIC HABBIKKW PCIICHUSA ITPOCTHIX
3aaad.



