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Pabowas mporpamma coctasiiena Ha ocHoBe PI'OC BO 110 HanpapaeHUIO MOITOTOBKH
08.03.01 Crpoutenscro (ypoBeHb OaxanaBpuara) (npvikas MunoOpHaykn Poceun ot
31.05.2017 r. No 481)

Pabouast mporpamma pacemoTtpena n 0J100peHa Ha 3aceannm kadepbl X MMHH

28.02.2020, nporokos Ne 7 ‘Q/ s
3aB. kade/poit ‘é{/ﬂé@ H.JI. Mensinuk

Pabouast mporpamma o100peHa MeToiueckoit komuceneit MEnC

02.03.2020 r. npotokos Ne 7
[Ipencenarens //7 M.10. Mesun

CoryiacoBaHo;

3aB. kadenpoi YpaBieHHs HEABHKUMOCTBIO 1 nm[cenepp/x SUCT,
[0.A. Mopesa

PaGouast mporpamma cocraiieHa: A%
3aB. Kaeapoi XUMHUH, J-p TeXH, HAYK -’544@ H.JI. Mensinuk
A

Peuensenr:
noneHT Kadephbl Gu3uKnKaH/. XUM. HayK Qﬁf/?ay/’“ B.A. Jlo3opoB




JIucr akryaau3anuu padoyeii mnporpaMmsl

PaGouas nporpamma nepecMoTpena, o0cyxieHa u ogoOpeHa st peanu3anuu B 2020 - 2021
y4eOHOM rojy Ha 3acelaHuu Kadeapsl XuMuu

[Tporokon ot 01 centsabpst 2020 r. Ne 1
3aB. kadenpoit ;é' é,_: z {é é H.JI. Mensuux

Pabouas nporpamma nepecmotpena, odcyxieHa u ogoopena i peanuzanuu B 2021 - 2022
y4eOHOM rofy Ha 3acejaHuu Kadeapsl XuUMHUU

[IpoTokom ot 20 1. No
3aB. kadeapoii H.JI. Mensuux

PabGouas mporpamMma nepecmMoTpeHa, o0cyxaeHa u ogodpena s peanuzauuu B 2022 - 2023
y4ueOHOM rojy Ha 3aceqaHuu kadeapbl XUMUU

[IpoTokon ot 20 s Nedw
3aB. kadeapoii H.JI. MensiHuk

Pabouas mporpamMma nepecMoTpeHa, o0cyxaeHa u ogo0peHa s peanuszauuu B 2023 - 2024
yueOHOM rojly Ha 3aceJaHuu Kadeapbl XUMUU

[Ipotokom ot 20 F. N
3aB. kadeapoi H.JI. Mensinuk

Pabouast mporpamMma nepecmMoTpeHa, o0cyxaeHa u ogodpena s peanuzauuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuM Kadeapsl XUMUU

[IpoTokom ot 20 1. No
3aB. kadeapoii H.JI. Mensiuuk




1 Ilesiu ocBOEHMSI AMCUMTLTAHBI (MOIYJIsS)

[{enssMu OCBOCHUST TUCITUTITUHBI «XUMHSI» SIBISIETCST (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKIIOYAIONIUX OCHOBHBIE TIOHATHSA, 3aKOHBI H
3aKOHOMEPHOCTH, OIHMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCJAMHEHHH; pPa3BUTHE HABBIKOB
CaMOCTOSITENTLHOUN pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YUICHUU
CIIELMATBHBIX JUCUMIUIMH U JAJIbHEUIIEH TPAKTHUECKOH eI TETbHOCTH.

2 MecTO IMCUMILTHHBI (MOAYJIs) B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Jucuumimnaa XuMus BXOJUT B 00s3aTEbyI0 YacTh y4yeOHOTro ImjiaHa oOpa3oBaTebHOM
MIPOrPaMMBl.

Jis  u3ydeHus ~ AWCHMIUIMHBI ~ HEOOXOAWMMBI  3HAHUS  (YMEHHs,  BJIAJCHUSA),
c(OpMUPOBAHHBIE B pe3yIbTaTe U3yUCHUS JUCIUILTNH/ TPAKTUK:

Jnsg  u3ydeHus JAMCUMIUIMHBI HEOOXOAMMBI 3HAHMWS, YMEHHUS W  BIaJCHUS,
cOpMUPOBAHHBIE B pE3yNIbTaTe MOJYYCHHUS CpPeaHEro (MOJHOro) oO0IIero oOpa3oBaHUS TIO
MUCIIUILTNHAM «XUMHUI», «Du3uka», «MareMaTHKa».

3HaHus (yMEHUs, BIAJCHUA), TTOJYUCHHBIC TIPU U3YYCHUH JAHHOW JNUCIMIUIMHBI OyIyT
HEOOXOTUMBI JIJIsl U3YYCHHUS JUCIUILTAH/TIPAKTHK:

CrtpoutenbHbIe MaTEPHAIIBI

be3zonacHoCTh )kM3HENEATENHLHOCTH

3 Komnerenuuu o0y4amomierocsi, popmupyembie B pe3yJibTaTe 0CBOECHHS

AUCHUILINHBI (MOYJI51) U IVIAHMPYeMble Pe3yJIbTaThbl 00y4YeHus!

B pesynbrare OCBOEHUS AMCHUIUIMHBI (MOAYJs) «XUMHS» OOYYAIOMUUCS HOJIKEH
001a/1aTh CIEAYIONUMHI KOMITETECHITHSIMHU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXKCHHUA KOMIICTCHIIN

OIIK-1 Cnocoben pemaTh 3a1a4u mpohecCUOHATBHOM IeITeIbHOCTH Ha OCHOBE HCITOJIH30BaHUS
TCOPCTUYCCKUX MW TMPAKTHUYCCKUX OCHOB CCTCCTBCHHBIX W TCXHHUYCCKHUX HAYK, ad TaK¥XKe
MaTEeMaTHYECKOro amnmnapara

OIIK-1.1 Onpenenser XapakTepUCTUKH (U3HUECKOTO M XHMHUYECKOTO Tpolecca
(ABNEHMST), XapaKTEPHOTO 11 00BEKTOB MPO(HECCHOHATEHON 1A TEIbHOCTH,
HAa OCHOBE TEOPETUYECKUX U SKCIIEPUMEHTAILHBIX UCCIIeI0OBAaHUI

OIIK-1.2 Hcnonp3yeT TeopeTHdecKue OCHOBBI TEXHMUECKUX HAyK Ul IMPUMEHEHUs
MHHOBALMOHHBIX TEXHOJIOTHH Ha PEAIbHBIX CTPOUTEIEHBIX OOBEKTOB

OIIK-1.3 Pemaer mH)KeHepHBIE 3aJaud C IOMOIIBIO MAaTeMaTUYECKOro armmnapara
BEKTOPHOW aireOppl, aHAIUTHUYECKOW TIE€OMETpUM U MaTEeMaTHYECKOro
aHayM3a




4. CTpyKTYypa, 00HEM U COlep KaHNe TUCHMILIUHBI (MOIYJIs)
OO6mmas Tpy10€MKOCTb TUCIIUIUTMHBI COCTABIISACT 2 3a4ETHBIX SIMHMIL 72 aKajl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 37 akaJ1. 4acos:
— ayauTtopHas — 36 akaj. 4acoB;

— BHeayuTopHas — 1 akaj. 4yacoB

— caMmocTosTenbHas paboTa — 35 akaj. 4acos;

®dopma aTTecTaluy - 3a4E€T

AynuropHas 3 e
.| womraxrHas paGora E E,( Dopma TeKyIIero
Pazpen/ Tema S (B akan. yacax) E Brx N HOHTPOILA Kox
[— : 8 ©O| caMOCTOATENLHON | YCMEBACMOCTHH | W\ oo
&) 2 g paboTsl MPOMEKYTOYHOM
Tlek. mab. | mpakr. 'S aTTecTaluu
3aH. 3aH. O &
1.
- opopmieHUE
oTyera Io
nabopatopHoOi
i B
1abopaTopHO’ OIIK-1.1,
1.1 Xumuueckas TEpMOAMHAMUKA 3 2 6 33;;4;131{1\7:(;. pabotsl. Jomamuee| OITK-1.2,
- 3aganue Ne 1. OIIK-1.3
) Tectuposanue.
CaMOCTOSTENBHOE
u3yueHue yueOHOU
Y Hay4HOU
JITEPaTypHI.
1
- oopmieHUE
oTyera Io
n1abopaTopHO’
emene Bauura
1abopaTopHO’ OIIK-1.1,
1.2 Xumuueckass KHHETHKA 3 2 6 33;?;;?:; pa6otsl. Jomamuee| OIIK-1.2,
- 3aganue Ne 2. OIIK-1.3
) TectupoBanue
CaMOCTOSTENBHOE
u3yueHue yueOHOU
Y HAyIHOH
JIATEPATypPHI.




-odopmieHue

oTyera 1o
- opopmiieHHE 1abopaTOpHON
OTYeTa 1o pabore;
1abopaTOpHON - peleHue
pabore; JIOMAIIHETO
- pelieHue 3apanus Ne 3; OIK-1.1,
1.3 PactBope! 421 6 3?;;“}?;‘*;“; e anos | oTK-1.2,
o YHGHHE YICOHOM | o11K-1.3
- Y HAy49HOH
CaMOCTOSITETIbHOE JIMTEPATYypPHIL.
u3yueHue yueOHou 3amura
Y HAyIHOH nabopatopHoOi
JTUTEPATYPHI pabotsl. JlomaiHee
3ananue Ne 3.
TectupoBanwue.
- oopmIiieHHE
oTyera o
nabopatopHoi
pabore; na6ialz?Tma . OIIK-1.1,
1.4 luctiepcHble CHCTEMBI 2 4 6 - PaTOPHOH OIIK-1.2,
CaMOCTOSITEIIbHOE PaoTLL. OIIK-1.3
.| TectupoBanue
u3ydeHue yueOHoH
Y HAyIHOH
JIUTEPaATyPhI
- oopmieHUE
oTyera Io
n1abopaTopHO’
paGore; amura
1.5 - POLICHHE naGopatoproii | OINK-1.1,
OKHUCIIUTENBHO-BOCCTAHOBUTEIbHbBIC 2 221 6 32:1[;;4;1/111:11{1\?:3' pabortsl. JJomammuee| OIIK-1.2,
TIPOLIECCHI - 3aganue Ne 4., OIIK-1.3
) Tectuposanue.
CaMOCTOSITETIbHOE
u3yueHue yueOHOU
U Hay4HOU
JIUTEPaTyphl
- oopmieHUE
oTyera Io
n1abopaTopHO’
s I
1abopaTopHO’ OIIK-1.1,
1.6 DNEKTPOXUMHUYECKUE CHCTEMBI 6 421 5 32:1[;;4;1/111:11{1\?:95' pa6otsl. Jomamuee| OIIK-1.2,
- 3aganue Ne 5. OIIK-1.3
) Tectuposanue.
CaMOCTOSITETIbHOE
u3yueHue yueOHOU
W Hay4HOU
JIUTEPaTypHI.
Hroro no pazaeny 18 | 18/61 35
Uroro 3a cemectp 18 | 18/6U1 35 3a4€T
HWroro no qucuuninnae 18 | 18/61 35 3a4yer




S O0pa3oBare/ibHbIE TEXHOJIOTHH

B mnpornecce mnpernogaBaHUS JUCHHUIUIMHBI «XHMHs» TMPUMEHSICTCS TpaJIUIHOHHAS
MH(OPMAMOHHO-KOMMYHHKAIIMOHHASI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuuu npoxoAsT Kak B UH(POpMALIMOHHOMN (hopMe, TJIe UMEET MECTO MOCe10BaTeIbHOE
U3JIOKEHWE MaTepHuaja B JUCIHUIUIMHAPHON JIOTMKE, OCYLIECTBISIEMOE INPEUMYIIECTBEHHO
BepOaTbHBIMU CPEICTBAMHU, TaK U B (hopme JeKUni-Oece bl WiIu IUajora ¢ ayAUTOpUen, JeKIuit
C INPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTakW», JEKIUH-KOHCYJIbTALMM, TI€ TEOPETUYECKUU
MaTepuaj 3apaHee BBIJAETCS CTYAEHTaM Ji CaAMOCTOSATEIbHOTO H3y4YeHHSs, IJId MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKLIUS IPOXOIMT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMrMO ATOTO B JIEKIUU MOTYT UCIOJIB30BATHCS AJIEMEHTHI MTPOOIEMHOTO U3JI0KEHUS.
[IpobnemHass neKkuus HAYMHAETCS C BOMPOCOB, C TMOCTAHOBKM NPOOJIEMbI, KOTOPYIO B XOJ€
U3JIOKEHUsI MaTepuajga HeoOXOAMMO peluTh. Takas JEeKLUs MpelCcTaBisieT coOoM 3aHATHE,
MIPEIIoJIararoliee WHUIMUPOBAHHOE IPEIOo/IaBaTeieM MPUBJICUCHUE AYIUTOPHUH K PEHICHHUIO
KpYITHOM Hay4yHOW MpoOieMbl, pPacKphIBAET BO3MOXKHBIE IYTH €€ pPEIICHUs, IOKa3bIBACT
TEOPETUYECKYI0 M MPAKTUUYECKYI0 3HAYMMOCTh MOCTIKeHUH. Ha mpoOnemMHON JEeKIMu HOBOE
3HaHHE BBOJUTCS KaK HeM3BecTHoe /s oOydaromuxcs. [lonyyennas nHbopmaius ycBauBaeTcs
KaK JINYHOCTHOE OTKPBITHE €I11e HE U3BECTHOTO JUIs ce0s 3HAHUSI.

Ocoboe MecTo B mpoliecce MpenojaBaHusl JUCHUIUIMHBI «XUMUS» 3aHUMAIOT JIEKLIUU C
UCTOJIBb30BAaHUEM JEMOHCTPALIMOHHOTO XHMHUYECKOTO SKCIEPUMEHTa, KOTOPBIA I103BOJISET
Han0oJiee TMOJHO peaTr30BaTh METO MPOOJIEMHOr0 OOyYeHHMsI uepe3 MOCTAaHOBKY IMpoOJeM ¢
MOMOIIBI0 JAEMOHCTpAlMi SBJICHUM, peaKIuii WIH TpoleccoB. Bo3MokHO oOBeAMHEHHE B
JIEKUMOHHOM H3JI0)KEHUH TPUEMOB MBICJICHHOIO M PeajbHOr0 3KCIEPUMEHTa, YTO JaeT
BO3MOKHOCTh (HOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTENEHH 0000IEHHOCTH.

st peanuzanuy wHGOPMAIIMOHHO-KOMMYHHUKAITMOHHOW 00pa30BaTEIbHONW TEXHOJIOTHH
MPOBOJIATCS JICKIIMH-BU3YATU3AI[H, B X0JIe¢ KOTOPBIX M3JIOKEHHE TEOPETHUYECKOTr0 MaTephalia
COIIPOBOXAAETCS MPE3ECHTAUEH.

JIeKIIMOHHBIN MaTepHall 3aKperuisseTcss B X0Je 1a00paTOpHBIX padoT, B XOA€ KOTOPBIX
ydueOHasi paboTa MPOBOAUTCS C pPEabHBIMH XUMHUYECKMMH BemiecTBamMu. Ha maGopaTtopHbIX
paboTax BBIMONHSIOTCS TPYNIOBBIE WU HWHIWBUIYyaldbHBbIC 3aJaHHsI MO MPOUICHHOW TeMe.
[IpoBeneHne mabopaTOpHBIX PaOOT HEOOXOAUMO MPEABAPATH WHCTPYKTAXKEM 110 TpaBUIaM
6e3omacHoil paboThI B XUMUYECKOH 1abopaTopun. OCHOBHBIM yCJIOBHEM JIONYCKa CTYJEHTOB K
nmabopaTopHOW paboTe SBIAETCS WX 00s3aTenbHas MOJATOTOBKA K HEW C COCTaBICHUEM
TeopeTHYeckoro BBeAeHUs. [lpu mpoBeneHHM 71a0OpPATOPHBIX 3aHATHHA HCIOJIB3YETCSI METO[
KOHTEKCTHOT0 OOyueHHs, KOTOPbIIl MO3BOJIAET YCBOUTH MaTepuan IyTeM BbISBICHHUS CBs3ei
MEXy KOHKPETHBIM 3HAaHHEM U ero npuMeHenueM. Kpome Toro, nenecoo0pa3Ho UCTONb30BaTh
TEXHOJIOTHIO KOJUIEKTUBHOT'O B3aUMOOOyUueHus (MapHyIo paboTy) TpeX BUJOB: CTaTHUeCcKas mapa,
IUHAMHYecKas rapa, BapuallMOHHasl 1apa; COBMEIAs €€ C TEXHOJIOTHENH MOIyJIbHOTO O0yUEHUSI.
BeimonHuB sKcrepuMeHT, obOydaroniuecs (GopMynupyroT 0O0OOIIEHHBIE BBIBOJBI 10 CEpUHU
OTIBITOB, UCIIOJb3YsI IPUEMbI aHAIIOTMH U CPABHEHHSI.

CamocrosTenbHas pabota o0ydaromuxcs SBISETCS OJHUM M3 Hanbosee 3PPEeKTUBHBIX
CPEIICTB pa3BUTHsl MOTPEOHOCTH K OymyriemMy camooOpaszoBaHuio. CamocrosiTenbHas paboTa
oOyyaromuxcs BKJIIOYaeT B ceOs camble pa3HOOOpa3zHble (HOpMBI yueOHOH NesATeNbHOCTH:
BBITIOJTHEHHE JIOMAIIIHUX 33/IaHUi, 3aBepIlIeHre 0popMIIeHUS Tab0OPaTOpPHBIX paboT, MOArOTOBKA
K TMPaKTUKyMy, H3y4€HHWE OCHOBHOTO U JOMOJIHUTEIBHOTO MaTepuana Mo ydeOHUKaM u
mocoOusiM, YTEHHUE U MPOPa0OTKA HAYIHOW JTUTEPATYPHI B ONOIMOTEKE, HanMcaHue pedepaToB U
KYPCOBBIX pa0oT, MOATOTOBKA K KOJJIOKBUYMaM, 3a4€TaM, UTOTOBOW aTTeCTaIUH.

CamocrosiTennbHas paboTta o0ydaroImmXcs J0DKHA OBITh HalpaBlieHAa Ha 3aKperIeHUs
TEOPETUYECKOT'0 MaTepuaa, U3JI0)KEHHOTO MPeroaaBaTesieM, Ha MPopaboTKy Te€M, OTBEICHHBIX
Ha CaMOCTOSTENIbHOE U3y4YeHHE, Ha IOJTOTOBKY K JJAOOPATOPHBIM 3aHATHSIM,



6 YueOHo-MeTO1HYeCKOe 00eclieueHre CaMOCTOSITEIbHOM PadoThI 00y4Yalonumxcst
[IpencraBneHo B pHIIOKEHNH 1.

7 OueHOYHbBIE CPEACTBA VISl MPOBeIeHUs MPOMEKYTOYHOM aTTeCTALNHU
[IpencraBiieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOMUYecKOE M HH(OPMALIMOHHOE 00ecrieueHne TUCIIUIIMHBI (MOTYJIfA)

a) OcHoBHas JIMTEpaTypa:

1. OcuoBel xumun: yueOHuk / B.I'. MBanos, O.H. I'ea. - M.: KYPC: HUIL| UHOPA-M,
2014.-560c.: - (Beicuiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Konspa, JI. I'. Xumus : yuebnoe mocodue / JI. I'. Komsana, JI. T'. Tapaciok ; MI'TV. -
Maruutoropck : MI'TVY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JIeKTpOHHBIH. - CBeeHUS
noctynHbl Takke Ha CD-ROM.

0) lomotHuTeEIBLHASI TUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : npaktukym / H. JI. Mensuuk, O. P. Myminna, O. A. Mumypuna
; Marautoropckuil roc. texuudeckuid yH-T uMm. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. H.
HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. 93kpaHa. -  URL
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=4027.pdf &show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObeKkT. - TEeKCT : ANEKTPOHHBIU. -
Ceenenus nocrynssl Taxke Ha CD-ROM.

2. Mensnuk, H. JI. Jlucnepcueie cuctemsl : mpaktukyM / H. JI. Menanuk, 3. P. Mymnuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexunueckuii yu-t um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I HW. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : SIEKTPOHHBIA. -
Caenenus nocrynssl Taxke Ha CD-ROM.

3. Konspa, JI. I'. OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuur. OCHOBBI 3JIEKTPOXHUMHUH :
yuebnoe nocodue / JI. I'. Konsaa, O. P. Mymnuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 . : .,
TalI. URL
https://magtu.informsystema. ru/uploader/flleUpload‘7name—1 147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumudeckass KuHeTHKA. COCTOSSHUE XHWMHYECKOTO pPaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. Epmosa ; MarHuToropckuii roc. TEXHU4E€CKHM
yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3851 pdf&show—dcatalogues/ 1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIH. -
Csenenus noctynubl Takxe Ha CD-ROM.

5. Mensanuxk, H. JI. Tucnepcubie cuctems! : npaktukym / H. JI. Megsanuk, 3. P. Mynnuna, O. A.
Muiypuna ; Marautoropckuii roc. rexundeckuit yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um.
I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ TUTYIL. 3KpaHa. -



URL:

https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : ANEeKTPOHHBIU. -
Caenenus noctynssl Taxke Ha CD-ROM.

6. KopoBun, H.B. O0mas xumus: y4ded. s TEXHHYECKHX HampaB. W cmer. By3oB /H.B.
Koposun —9-¢ u3a., nepepad.- M.: Beicm. mik., 2007.- 557 c.: ui. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

7. KpaTkuii crnpaBoYHMK (U3UKO-XMMHUYecKnX BenuyuH / coct.:. H. M. bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeea; mox pen. A. A. Pasnens, A. M. [Tonomapesoii. - 10-e
3., ucnp. u pon. - CII6. : MBan ®demopos, 2003. - 238 c. : mwi. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBCHHBIM.

8. MU3Bectus BwIcIIMX Y4YeOHBIX 3aBefcHUN. XUMHUS W XUMHYECKas TEXHOJIOTHS:
Hay4yHO-TeXHUUecKuil xypHan — ISSN 0579-2991.

B) MeToauveckne yKa3aHus:

1. Mumypuna, O.A. DHepreruka XHMHUYECKHUX MPOIECCOB: METOAMYECKHE YKa3aHHUS K
n1abopaTopHBIM paboTaM MO AUCHUTUIHHE «XUMHUS» 711 00yUJarONINXCsl BCEX HAMPABIICHUH MTOATOTOBKU
U CTIeIanbHOCTEH qHEBHON (opMbl 00yueHus / O.A. Munrypruna; MarHUTOTOpCKU# TOC. TEXHUYECKUN
yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoa, 2016. — 11 c. — Teker :
HEMOCPEICTBEHHBIN.

2. Konsiga, JI.I'. XuMuueckast TepMOIMHAMUKA: METOAMYECKUE YKa3aHUS ISl CAMOCTOSITEILHOM
paboTel MO JAMCUMIUIMHE «XUMHUS» s OOydYaloIIMXCS BCEX HaMpaBiICHUM MOArOTOBKU U
cnenuanbHocTel Beex Gpopm obyuenus / JL.I'. Konsina; MarHUTOTOpCKHii TOC. TEXHUYECKHA YH-T UM. I
N. Hocora. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 ¢. — TekcT : HenocpeacTBEHHBIN.

3. Konsipa, JI.I'. CkopocTh XMMUYECKUX pEeaKUui U XUMHUECKOE paBHOBecue: Meroanueckue
yKa3aHUs K JabopaTOpHBIM paboTaM MO AUCIUIUIMHE «XHUMHS» I 00y4JaloIMMUXCsl BCEX HAIPaBICHUM
MOJIrOTOBKHM U crienuanbHocTeil Becex Gpopm oOyuenus / JL.I'. Konsina, E.B. Tapactok; Marautoropckuii
roc. Texunueckud yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2020. -8 c. —
Teker : HenocpeACTBEHHBIN.

4. PommonoBa, H.M. Xwumuyeckas KHHETHMKA. XHWMHYECKOE PABHOBECHE: METOANYECKHE
yYKa3aHUs ISl CaMOCTOSITETIbHOM padOThl MO AMCHUUIUIMHE «XUMHs» I O0ydaromuxcs BcexX
HalpaBJeHUH TIOATOTOBKM M crenuaibHocTedl Bcex ¢dopm obyuenuss / H.U. Pommonoma, A.IL
ITonomapes; Maruuroropckuii roc. rexunueckuii yu-T um. I'. 1. HocoBa. — Maruuroropck : MI'TVY um.
I'. . Hocoga, 2020. — 20 c. — TekcT : HenocpeACTBEHHBIM.

5. UYymposa, JI.B. PactBopsl: MeToauueckas pa3paboTka K jgabopaTopHbIM paboTaM 1o
TUCHUIUTNHE «XUMHS» A 00y4arolMXcsl BCeX HalpaBiIeHHH MOATOTOBKU M CHEIHATbHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOTOpCcKuii roc. TexHudeckuii yH-T um. [, W.
Hocosa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TeKCT : HemocpeICTBEHHbIM.

6. Uynposa, JI.B. PactBopsl: Meroauueckass pa3paboTKa K CaMOCTOSATENIBHOW paboTe Mo
TUCHUIUTMHE «XUMHS» A1 00y4yaronuxcs M0 BCEM HAMpPaBIIEHUSM MOJATOTOBKU U CHEIHATBLHOCTIM
Bcex (opm obOyuenus / JI.B. Uymposa, 3.P. Mymiuna, O.A. Mumypuna; MarHuTOoropckuii roc.
texunueckuit yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2017. — 26 c. — Tekcr
: HEIOCPEICTBEHHBIN.

7. Komsima, JI.I'. Kommonaable pacTBOPHI: METOIMYECKHUE YKa3aHUsI K JIA0OpaTOPHOM paboTe 1o
TUCIUIUTNHE «XUMHS» I 00y4YaronuXcs MO BCEM HAMpPABICHUSM TOJITOTOBKH M CHEIHATLHOCTSIM
Bcex opm obyuenus / JL.I'. Konsana, JI.A. Boassa; Marautoropckuii roc. TeXHU4ecKuid yH-T uM. I'. U.
Hocosa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 c. — TeKcT : HenocpeICTBEHHBIN.

8. Konsga, JI.I. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU: METOAMYECKHE YyKa3aHUs K
nabopaTOpHOI paboTe MO AUCIUILINHE «XUMHUSI» IS 00YJIarOIIUXCs BCEX



HaIpaBJIeHUH TOATOTOBKU W crienuaibHOocTel Bcex (popm obOyuenms / JI.I'. Komsama, E.B. Tapactok;
Marnuroropckuii roc. texuudeckuii yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. H.
Hocoga, 2020. — 10 c. — TekcT : HenmocpeACTBEHHBIN.

9. Komsama, JLI. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE pEAKLUUU U DIEKTPOXUMHYECKHE
MPOIIECCHl: METOJMYECKas pa3padOoTKa K CaMOCTOSTEIBHOM pabdoTe mjisi 0O0yJaromuxcsi Mo BCEM
HaNpaBJICHUSAM TOATOTOBKU M crieluanbHOCTsAM Beex Gopm oOyuenus / JL.I'. Komsna, E.B. Tapaciok,
D.P. Mynnuna; Marautoropckuid roc. texuudeckuit yu-T um. I'. . HocoBa. — MarauTtoropck : MI'TY
uM. I'. . Hocosa, 2017. — 41 c¢. — TekcT : HenocpeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHYECKHE TMPOIECCHl: METOAMYECKHE VYKa3aHHUS K
nabopaTopHOl paboTe MO JTUCHUIIIMHE «XHUMHS» Il OOydYaroIIMXCs IO BCEM HaIpaBICHUSM
MOJrOTOBKM M CIEHHUaIbHOCTAM Bcex (opm obOyuenuss / O.A. Mwumypuna, H.U. Poamnonosa;
MaruauToropckuii roc. Texuuueckud yH-T uM. . M. HocoBa. — Maruuroropck : MI'TY um. I'. U.
Hocoga, 2017. — 13 c. — TekcT : HEMOCpeACTBEHHBIN.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypcebI:

IIporpammHoe o0ecniedyeHue

HanmenoBanne .
o Ne norosopa Cpox feicTBus TULEH3UN

MS Windows 7
Professional(musa  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 1y, 135 o1 17.09.2007 GeccpoTHO
Professional
7Zip CBOOOJTHO paCIpoCTPaAHIEMOE 0OCCCPOYHO
FAR Manager CBOOOIHO pacopoCTpaHsIeMoe OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBaHue xypca CchlaKa

OnexkTpoHHas 0a3a mNepuoaMYecKuX wu3aaHuil East
View Information Services, OO0 «MIBUC»
HarnmonaneHas UH(POPMAITMOHHO-aHATUTHIECKAs
cucreMa —  Poccuiickuii  wmHmekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PUHII)
[TouckoBass cucrema Akxagemusi Google (Google
Scholar)
Nudopmarnmonnas cuctema - EqpHoe 0KHO TOCTyMa K
HH(GOPMAIMOHHBIM Pecypcam

https://dlib.eastview.com/

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

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

DdenepanbHoe roCyJapCTBEHHOE OI0JKETHOE

yapexIcHUE «DenepanbHBIN urctutyt|URL: http://www1 fips.ru/
MPOMBIIUIEHHOH COOCTBEHHOCTH»

Poccuiickas Tocynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

?IJ;ZgI;OHHHe pecypebt Gubmiorekn MITY . T, http://magtu.ru:8085/marcweb2/Default.asp

9 MartepHajLHO-TEXHHYECKOE o0ecneueHne JUCIUTINHBI (MOILYJIA)

MaTepI/IaJ'II)HO-TeXHI/I‘ICCKOC obecneyeHne JUCLHMITIIIMHBI BKJIOYACT:



1. Y4eOHble ayquTOpyH JJ1s IPOBEICHUS 3aHITHH JICKIIMOHHOTO THIIA.
OcHalieHne ayauTOpuM: MYJIbTHUMEIUNHBIE CpPEIACTBA XpaHEHMs, INepeladun |
MpeACTaBICHUS HHPOPMAITHHI

2. YyeOHble ayIuUTOPUM JJsl TPOBEACHUS JTaOOpPATOPHBIX 3aHATUH, TPYNIOBBIX H
WHIVBUAYAJIBHBIX KOHCYJIbTALIUN.
OcHamienue aynutopun: Harnsgasle MaTepraibl: TaOIULbI, CXEMBbI, TJIAKaTHI.

3. Ilometmenust 1y1st CAaMOCTOSITEIIBHOM paOOThI 00 YJAFOIITIXCSI.

Ocnamenue aynutopun: [lepconanbubie kommnbioTepsl ¢ nakeroM MS Office, Bpixogom B
WuTepHer u ¢ JOCTynOM B 3JEKTPOHHYIO HH(GOPMaLMOHHO-00pa30BaTEeNbHYIO Cpelny
YHUBEPCUTETA

4. TlomemeHuss Ijsi XpaHEHHUS M NPOPUIAKTHYECKOTO OOCITYyKHBAaHUS Y4eOHOTO
00opymOBaHUSI.

OcHamenne ayautopun: Cremnaxu, cedbl g XpaHEHUS Yy4eOHOro o0OpyIOBaHUS.
WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000pYAOBaHUS.



IMPUJIIOKEHMUE 1

6. YueOHO-METOAHMUECKOE oOl0ecrmeyeHue CaMOCTOATEJIbHOM PpadoThI
00yUYaIoIXC

CamocTrosTesibHasA paboTa oO0ydaromuxcsl MOAPa3essaeTcs Ha ayIuTOPHYI0, KOTOpas
IPOUCXOIUT KaK BO BpeMs JIJaOOpaTOPHBIX 3aHATHHU, TaK 1 HA IUIAHOBBIX KOHCYJIbTAIUSIX, U Ha
BHEAY/IUTOPHYI0, IIPOUCXOJAIIYI0 BO BpeMs IIOATOTOBKUA CTyJAE€HTaMH OTYETOB II0
JIabOpaTOPHBIM 3aHATUSIM U BBITIOJTHEHUS JOMAIITHUX 3aJIaHUH.

AyauTopHasi caMOCTOSITeJIbHass paboTa OOydJaloIuXcs ITPeIioJiaraeT IIPOXOXKIeHue
TECTUPOBAHUA IO KaXAOMY paszeny AUCUUIUIMHBL. TecThl BKIIOYAIOT TEOPETHUYECKUE U
MPAKTUYECKHUE 3aJIaHs, OTBETHI HAa KOTOPHIE TPEOYIOT rTyO0OKOTr0 MOHUMAHKS U3YYCHHOTO MaTepHaa.
TecTbl MOCTPOCHBI €IUHOOOPA3HO: K KaXKIOMY BOIIPOCY IpEAjaraercsi 4eThlpe BapuUaHTa OTBETOB,
Cpenu KOTOPBIX OJIMH WJIM HECKOJIBKO MpaBHIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBISIETCS MyTEM
COIIOCTAaBJICHUA HO.HyLIeHHBIX pGSyﬂbTaTOB C 3TAJIOHHBIMHU U HpOTeKaeT OYCHb GBICTpO. MaKCI/IMa.HBHOC
KOJIMYECTBO OAIJIOB B K101 Teme Kypca — 10.

BapuaHThl TeMaTHYeCKHX TECTOBBIX 3aJaHUil ISl TEKYLEro KOHTPOJIA
XuMHYeCKasi TEPMOTUHAMUKA

B TecTax mo TeMe «XHMHUECKas TEPMOAMHAMHKA»: TIEPBBIC IIIECTh 3aJIaHNI OIICHUBAIOTCS B
0,5 dayuta, cenpMoe — B 1 6aiI, a BOCBMOE, AEBATOE U JECIATOE 3a0aHns — B 2 Oainia.

Tect Ne 1

1. Ilpu paccMOTpeHMH XUMHUYECKON PEAKIIUU cucmema O3HAYaeT:
a) HCXOJHbIEC peareHThl
0) TPOIYKTHI XUMHUYECKOUN peaKIuu
B) pEaKLUUOHHBIN COCYy.
I) HCXOJHBIE PEAreHTHl U MPOIYKThI pEaKIINHU
2. TlepBblii 3aK0H (IIEpBOE HA4YAI0) TEPMOAMHAMHUKN MaTEMaTUYECKH 3aIlIUChIBAECTCS TaK:
a) PV =vRT B) K= Ay (- EA/RT)
6) K=R/Nj r) AU= Q-W
3. B aKx30TepMUUECKON peakinu:
a) SHTAJBIINS PEAKIIMOHHOW cucTeMbl oBkImaercs (AH > 0)
0) TermoBoit 3¢ ekt peakiuu orpuniarencH (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHON cucTeMbl ymeHbIuaercs (AH< 0)
T') 1aBJIE€HUE PEAKIIMOHHOW CUCTEMBI TOBBIIIAETCS
4. CraHgapTHbIE TEIUIOBbIC AP HEKTH IPUHATO 0003HAYATD:

a) AUcr B) Q1o13”"
6) AH0298 F) AHct
5. Kakue u3 npuBeeHHBIX PEaKIUil SABIISIOTCS YHIOTEPMUIECCKUMU?
a) 1/2 N>+ 3/2 H=NH3 , AH = — 46 KJI>x/MOIIb
0)H,+4/20,=H,0, AH = -242 K]I»/Mo1b
B) 1/2Ny+ 1/2 0,=NO AH = 90 K]Ix/MoIb
r) 1/2H,+ 1/2L,=HI, AH = 26 K]x/Monb

6. Kakas W3 HamMCaHHBIX HIDKE PEaKIWii OTBEYACT TEIUIoTe obpasoBaHusi okcuma aszora ( || ) B
CTaHJAPTHBIX YCIOBUSAX?

a) 1/2 N+ O=NO B) 1/2Ny+1/20, =NO

0) N+ 1/2 0,=NO r)NH;+5/20, =2NO+3 H,O
7. Tlpu BoccranoBinenun 16r okcuaa meau( || ) mo peakiuy :

CuO ) + C (rpagur) = Cu (¢ + Co (), mornoTusock 22 kK TEMIO0THI.

OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Jma peakmuu  NiO ) + C (pagury = Ni o + CO (. Onpenennrte BO3MOKHOE HAIIPaBJICHUE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEAKIINH MPY CTAaHJAPTHBIX YCIOBHUAX U Mpu TeMriepaType 627°C.

BemectBo AH%y9s  (KIx/MOIIB) S°es  (JIx/Monp*K)
NiO () -239,7 38
C (pagun) 0 5,74
Ni 0 29.9
CO -110,5 197.4

B otBere ykaxure 3HaueHus sHepruu ['mOOca mpu cTaHAAPTHBIX YCIOBUAX, IIPU TEMIIEpaType
627°Cun TemmnepaTypy Hauajia peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3meHsieTcst SHTPONUS IpU pa3IoKEeHUH KapOOHaTa KaabIus?
a) yBEJIMUYUBAETCS B) HE YMEHBIIIAETCS
0) yMeHbIIaeTcs I') HE 3HAI0
10. Hannas peakuus: 2KClO3 (7p) —2KCl (184303 (), AH<O MOXkeT caMonpon3BOIbHO IPOTEKATH
a) B IPSIMOM HalpaBJICHUM B) HE MOXKET MPOTEKATh
0) B 00OpaTHOM HarpaBJICHUU I') HE 3HaI0

XuMuueckass KHHETHKA

B Tectax mo Teme «XuMuuecKkasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aTaHUS
ounenusarorcs B 0,5 Oaiuia; mmectoe, ceqbMO€E, BOCBMOE, IEBSITOE U AecsATOoe — B 1 0aiu1, a OMUHHAILIATOE
—B 2,5 Oaima.

Tecer Ne 1

1. Paznen xumuu, U3y4aromui CKOPOCTH U MEXaHU3Mbl XUMUYECKHUX PEAKIUM, HAa3bIBAETCS
a) XUMH4ecKasi TepMOJJMHAMUKa
0) TEpMOXUMHUS
B) XMMHYECKasi KUHETHKa
2. CKOpOCTh XUMUYECKOW peaKuy — 3TO ...
a) BpeMs, 32 KOTOPOE MOJIHOCTHIO PACXOyeTCsl OJTHO U3 UCXO/IHBIX BEUIECTB
0) M3MeHEeHUe KOJTMYECTBA BEIIECTBA PeareHTOB (MK MPOAYKTOB) PEAKIIUU B SAMHUIY BpEMEHU B
enuHUIe oObema
B) KOJIMYECTBO BEIIECTBA MPOJAYKTOB PEAKIIMA K MOMEHTY OKOHUAHUS PeaKIIHH
3. B kakux equHMIIAX BBIPAKAETCSH CKOPOCTh XUMHUYECKON peakuu?
a) MOJIb II e
0) 6e3pa3zmepHasl BEIMUYUHA
B) MOJIB> C
4. Ot kakux (HaKTOPOB 3aBHCHUT CKOPOCTh XMMHUYECKUX PEaKITUii?
a) OT MPUPOJIBI PEATUPYIOIIUX BEIIECTB
0) OT TeMIepaTypsl
B) 0T 00beMa pEeaKIMOHHOTO COCyaa
5. CocTosiHMEe XUMHUYECKOTO PaBHOBECHSI 0OPATUMBIX IIPOLIECCOB KOJTMYECTBEHHO XapaKTEPU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAITUSMHU MPOJAYKTOB PEaKIIUH
0) SHEpruei aKTUBHU3AIUN
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs BelpaxkeHue s ckopoct peakuu 4 NO ) + 6 HOO =4 NH3z ) + 5 Oz
a) V = k[NOJ*[H,0] 6) V = k[NH;3][O5] B) V = kK[NOJ*[H,0]°
7. Kak 3anumiercs BeIpa)K€HHE JJIs1 KOHCTaHThI paBHOBecud peakiun A + 2 B = C +D?
a) Kp = [CI[D]/ [A][B]®



6) Kp = [C][D] é [Al[B]
B) Kp = [A][B] / [C][D]
8. Kakoif oTpe3ok Ha guarpaMMe MoKa3bIBaeT 3HaUeHUE TEII0BOro 3¢ dexTa peakiuu?
a) 1 *E .
A

6) 2 2
B) 3 A
A ;
— \4

XOJ1 peakinu

v

9. Uto MOXHO CKa3aTh O peakiuu, N300pakeHHOH Ha quarpamMme K Bompocy 87

a) DK30TEpMUYECKasi peaKIus

0) sHIOTEpMUYECKAst PEAKIIHS

B) peaKIIMsl OMUCHIBAET COCTOSIHUE PaBHOBECUS
10. PaBHoBecue peakiuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeIlaeTcs BIEBO.

a) MPU MOHUKEHUU TEMIIEPATYPHI

0) pH MOBBIILICHUU TEMIIEPATYPbl

B) IIPH MOBBILLIEHUU JaBJICHUS

11. dna peakuun C + 2 H 2 () = CH 4 () Ipr HEKOTOPOH TeMnepaType KOHCTaHTa PaBHOBECHS PABHA
0,8. PaBHOBeCHast KOHLIEHTpALMsI BOIOPOAA paBHa 1,2 Moib/n. Beluncnure HCXOIHYIO KOHLEHTPALIHIO
BOJOPOJA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Tecrax mo Teme «PacTBOpBI»: IEpBOE 3ajaHUe OIEHWBaeTcs B | Oai, BTOpoe, TpPEThE,
YETBEPTOE, IIATOE U IIECTOE 3a1anus - B 1,5 Gauia; cebMoe, BOCBMOE, JAEBATOE U JECATOE — B
0,5 dayura.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH - ... cokpalieHHOE HOHHOE YpaBHEHHE 3alHUILIETCS B BUE
1) 2K* + SO,% = K»SO;4
2) Cu® + S04 +2K" + 20H = Cu(OH),! + K550y
3) CuSO4+20H™ = Cu(OH),! + SO4~
4) Cu*" +20H = Cu(OH),!
2. Macca (8B 1) xsmopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

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

4. Jlns momasyienus runpodinsa xjaopuaa xpoma (111) cneqyer

1) nmoGaBUTH CONISIHYIO KHUCIIOTY

2) 1o0aBUTH IIETOYD

3) pa36aBUTH PacTBOP BOAOU

4) TNOBBICUTH TEMIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUIApOCYdb(daTa Kajlbliid M BOJBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMALIMN PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4)6
6. PactBOopuMOCTh OKcanara cepebpa paBHa 3,27 10~% / 100r H,O. Omnpenenure npou3BeICHUE
pactBopumoct AgrCr04
1) 5007 2)1,1600°°  3)10,7007° 4)2,3100°°
7. MaccoBast 10J11 paCTBOPEHHOTO BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BemecTBa K Macce BOJIEI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BO/IbI
3) Macchl BEIIECTBA K Macce pacTBopa
4) KoIMYecTBa BElIeCTBa K 00BEMY pacTBOpa
8. K cnmabpiM 37eKTpoiuTaMm OTHOCUTCS ...
1) ruapokcua aMMOHHUS
2) TUAPOKCHUJ KaJIHs
3) XJOpuUJI Kaublus
4) MapraHioBasi KHUCJIOTa
9. W3BecTHO, YTO BOJAHBIE PACTBOPBI MHOTMX COJIEH MOTYT MMETh IIEJIOYHYIO WIM KHUCIYIO Cpexy.
[IpunumnHoOii 3TOTO SABIAETCA ...
1) »snextponus conen
2) OUCHPONOPLMOHUPOBAHUE COJEM
3) TuApaTUpPOBAHUE COJIEH
4) runponus coneu
10.3nauenue PH uucroit Bogs! mpu 25°C cocTaBiser
1 2)7 3)0 4) 10

JAucnepcHblie cucTeMbl

B Tecrax mo Teme «JlMCHepCcHBIE CHCTEMbI»: MEPBOE, BTOPOE, TPEThE W UETBEPTOE 3aJaHUs
OLIEHMBArOTCS B 1 Oaiut; mATOE U IIECTOE 3a0aHus - B 3 Oasia.

Tect Nel

1. VYkaxute pa3zmepsl YaCTUI] KOJUIOUIHBIX CUCTEM

1) wMecHbme 1 HM

2)  Ooxapme 100 HM

3) ot 1 ummgo 100 am
2. Kakme wOHBI CMOCOOHBI BBI3BATH KOATYJIAIUIO KOJUIOMJA, YAaCTHI[BI KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsia?

1) xaTHoHEI

2)  aHUOHEI

3)  NOJISIpHBIE MOJIEKYJI
3. Jlins KaKoro 3JIEKTPOJIMTa MOPOT KOAryJIsiUU KOJUIOM/IA C MOJIOXKUTENIBHO 3apsHKEHHOM YacTHULeH
JOJDKEH OBITh HAUMEHBIITNM ?

1) xnopup kamus

2) cynbdart Kaaus

3) optodocdar xanus
4.  Murenia 3075 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe’* -Bn—x)CI'} x CI'
KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aTopa?

1) xuopup xenesa (111)

2) BoIa

3) TUAPOKCHUI Kaaus
5.  Tpu B3aumopneiictBuu 20 mun 0,001H mmrpara cBunna (1) ¢ 10 ma 0,02H cynbdara kamus
oOpasyercsi 30ib cynab(ara cBunma (I11). K kakoMy 37eKTpoay IOJKHBI MEpEeMEIIaThCsi YaCTHIIbI
IUCTIepCHOM (pa3wl pH AMEKTpoH3e?

1) HaxoAsATCA B COCTOSHUU JUHAMHYECKOTO PABHOBECHS

2) K Karomy



3) Kk aHomy
6. B nBe kon6b1 HasUTO 10 50 MIT 307151 TUAPOKCH A XKene3a. [t Toro 4ToObI BBI3BATh KOATYIISAIIUIO
307151 TOTpeboBaIOCh J00aBUTH: B mepByIo — 5,3 mur 1H pacTBopa xmopuna kanwus; B 1pyryto — 18,7 M
0,001H pactBopa ¢ocarta HaTpus. BeraucauTe mopor Koarymisiuy KaxJI0ro 3JIeKTPOJIHTA.

OKHCIANTETbHO-BOCCTAHOBHUTEIbHBIE mpouecchl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHnBarorcs B 0,5 6amna; mecroe — B 1 6amr; ceapMoe U BOCbMOE — B 2
Oayuta, a 1eBITOE — B 2,5 0aIOB.

Tect Ne 1

1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) yBenuuMBaeT CBOIO CTENEHb OKUCICHUS
2) NPUHUMAET BJIEKTPOHBI
3) OTHaeT CBOM 3JIEKTPOHBI

2. IIporiecc BOCCTaHOBIEHUA UMEET MECTO B Clly4ae, Korjaa ...

1) HEUTpalbHBIE AaTOMBI MPEBPALIAIOTCS B MOJ0KUTEIIbHO-3aPSX)KEHHBIE MOHBI
2) MOJIOKUTEIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTPULIATEIILHBIN 3apsij] MOHA YBEIUYUBACTCS

3. U3 npencraBieHHbIX HIKE peakiuii kK OBP aucnponopiiioHMpoBaHus MPUHAIJICKHT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIIAM OTHOCSTCS ...
1)  meramwibl, BOJOPOJ, YIIIEpOd
2)  aKTHUBHBIC HEMETAJIbI
3)  2JIeMEeHTbI, HaXOSIIUECS B CPEIHEN YACTH EPUOIUUECKON CUCTEMBI
5. CrenieHn OKHCIICHHUS KUCIOPO/a a) B BOJIE U 0) B IIEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-2;0)-1
6. [Tepmanranat xanus B OBP, mpoTekaromux B KUCIION cpefie, BOCCTAaHABIMBACTCS IO ...
1)  karuona Mn**
2)  MaHTaHaT-MoHa MnO42_
3)  okcuaa mapranua (II) MnO
7. B peakmun, nporekatomieir mo cxeme Cr.S; + KNO; > K,CrO4 + K,SO4 + NO okucienuro
MOABEPTaAIOTCS CIEYIOLINE FTEMEHTHI ...
1) a3orwmcepa
2)  cepau Xpom
3)  XpoMm M a3oT
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IPUBEACHHOM B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma koaddunmentoB B peakiiuu KMnOy4 + HClopy = ... paBHA
I) 30 2) 26 3)35

3neKTp0ngnquKne CHUCTEMBbI

B Ttecrax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC W TATOE 3aJaHUS
OILICHUBAIOTCS B 1 6aut; TpeThe U 4eTBepToe 3aManusi— B 1,5 Oania; mectoe u cenbMoe — B 2 Gaa.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIIMA OMPEACIISIIOT 10 YPABHEHHUIO ...



1) Hepucra

2) MenneneeBa-Knaneiipona

3) BonbiMana

4) Appennyca
2. Paccuuraiite DJIC ransBanuueckoro siaementa MgMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBUAX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcst Ha KaTOJIe TPHU AJIEKTPOIIM3€E pacTBOpa HUTparta cepedpa?

1) BOJIOPO]

2) cepebpo

3) a30THas KUCJIoTa

4) KHUCJIOPOJ
4. Ykaxute cymmy K03hOHUITMEHTOB B yPaBHEHHH dJIEKTposin3a pacTBopa HuTpaTta meau (II)

1) 12

2) 11

3) 10

4) 8
5. Kakas M3 TNpUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUN  MPOTEKAeT
CaMOIIPOU3BOJILHO B MPSMOM HAIpaBIeHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbuucnute Maccy LMHKA, MOJYYEHHOTO TPH DJIEKTPOJIM3E CyiabdaTa LUHKA, KOTOPBIHA
NpoBOAMIN B TeueHue 20 cek mpu cuje Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-107
1. IIpuBenure CXE€MBI DJJIEKTPOAHBIX IIPOLECCOB M MOJECKYJIIPHOE YPaBHEHHE DPEaKLHH,

MPOTEKAIOLIEH TPH 3IEKTPOXHUMHUYECKON KOpPpO3HMH ranbBaHonapbl Zn|Mg B cepHOKUCIOH cpexne. B
OTBETE YKOKUTE CyMMY KO3 PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BreaynutopHas camocrosATesnbHas —pabora  ofyvaromuxcs OCYH_ICCTBJISICTCH B BI/II[C I/I3yquI/I51 JII/ITepaTypBI 110
COOTBETCTBYIOIIEMY pa3jelly C ImpopabdoTKoi maTepuaia; oGOpMIICHHS OTUETOB IO JabOpaTOPHBIM
pa60TaM U BBIINTIOJIHCHUA JOMAITHUX BaHaHHﬁ.

BapuaHThI TeMATHYECKHX TOMALIHHX 32aHU 1151 BHEAYITUTOPHOM CaMOCTOSITEJbHO PaGoThI
CTYJAEHTOB I10 TeMaM

JlomamHee 3agangue No 1
1o TeMe «XHMHYeCKasi TEPMOIMHAMHUKA»

B nmomaniaem 3aaHuM 1Mo TeMe «XUMHUYecKas TSPMOJIUHAMHUKA»: TIepBasl 3a/1a4a OIICHHBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 Gan.

3amaga Nel



Jna peakunn CHy p + COp ) = 2 CO )y + 2 Hy () onpenenuTe BO3MOKHOE HAlpPaBICHHUE
CaMOMPOU3BOJIBHOTO TEUECHUS PEAKIIMU MPU CTAaHJIAPTHBIX YCIOBUSIX U Ipu  Temneparype T = 927 oC,
€CJIM TETUIOBOM 3P (EKT peakiuu 10 3aJaHHOW TEMIEPATypPhl HE U3BMEHHUTCS. Y KQKHUTE: a) BBIACISICTCS
WIM TOTJIONIAeTCS JHEPrHsi B XOJA€ peaknuu; O) MPUUYNHY HaWJEHHOTO HW3MEHEHUsS SHTPOIUU.
PaccunTaiiTe TemnepaTypy Hauajga peakiuu.

3amaya Ne2

Beruncnure TemnoBoit  3ddexr peakuuu: CaC, ) + 2 HyO(y = Ca(OH); ) + CoHs (1), monb3ysch
CTaH/IaPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TTpH oOpazoBanuu 2,24 1 C,H,?

3amaga Ne3

[To TepMOXUMHUYECKHUM YPaBHEHUSIM PACCUUTANUTE TEIJIOBOM 3((HEeKT peakuu:

Hyy + COzy=CO (y+ Hz Oy TepMoxumMuueckne ypaBHEHUS:
a)Hy ) +Y%20;5 ) =H0 (), AH = -241,9 x]JIx;

6) 2 CO (¥ + 02 ™= 2 C02 () AH = —566,2 KH}K

Jlomaniaee 3aganue No 2
o TeMe «XUMHYEeCKAd KHHETHKA»

B nomamnem 3aganuu no teMe «XHMHYECKas KMHETHKa»: MepBas 3ajaya oleHuBaercs B 1,5
Oana; Bropas — B 0,5 6asuta; TpeThs, yeTBepTas v nsaTas — B 1 6a.

3anaya Nel
Peaxnus nporekaer no ypaBHeHuto: O, oy +2 CO yy = 2 CO; (), HauanbHble KOHLIEHTpanuu

pearupyromux BemecTB paBHbl: [O;] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoJbKO pa3 M3MEHUTCA
CKOpPOCTb NpsAMOH peakuuu, korzaa npopearupyeT 30% CO? Bo CKONBbKO pa3 M3MEHSTCS CKOPOCTU
MPUMOI ¥ OOpaTHON PEaKIIMH, €CJIU YBEIIMUUTD JaBJICHUE B CHCTEME B JIBa paza?

3agaya Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJWYECTBO BEIECTBA BCTyNaeT B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJMUYECTBO BEIIECTBA BCTYIUT B PEAKIUIO IIPU TEMIIEpaType
200 °C, eciu TeMITepaTypHbIH KO3(POHUIIUEHT CKOPOCTH peaKIuu paBeH 2. Bo CKOIBKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTh peaxkiuu?

3amaya Ne3

Haiinute HayanbHble KOHLIEHTPALIMA UCXOAHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHSI pEaKIIUU:
Fe (p + H20 (x) = FeO () + Hz (1), €ciin paBHOBECHBIE KOHIICHTPALlMU PEArupyoIUX BEUIECTB PaBHBL:
[H,O]=0,3mo0mab/1, [H,] = 0,4 Mmons/n.

3amaua Ned

Jnsa peakuuonHoit cucremel: CO y + HyO () = CO;y (y + Hj y HauanbHbIE KOHIEHTpAaLUU
paBubl: [H,O] = 0,5 momnw/n, [CO] = 0,6 moas/n. Onpenenure KOHIICHTPAIMHM BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTAHTa paBHOBECHS paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAaHThl PABHOBECHUS CIEAYIONINX PEaKIIHil:

Nz(r) +3 Hz(r) =2 NH3(F), AH=-922 Kﬂ)K;
COz(r) +C (r) = 2 CO(F), AH = +160,5 KI[)K;
CO(F) + H20(r) =CO, o Tt Hz(r), AH =-41,1 KH}K

VYkaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHUS 3TUX PEAKIIM: a) TpU MOHMKEHUN
TEMIIEpPaTyphbl, €CIH JaBJCHHE IIOCTOSHHO; O) MpHU TOBBIIIEHWU JaBJIEHUS, €CIU TeMIlepaTrypa
MOCTOSIHHA.

JlomanrHee 3aganmne Ne 3
no reme «PacrBopbi»

B nomamuem 3amanum mo Teme «PacTBOpbI»: TepBasi, BTOpas, TPEThbs W TSATas 3aJa4yu
orieHuBaercs B 1 Oamn; yerBepras u mectast — B 0,5 Oana.



3amaga Nel

B xakom o0bveme Bojibl cienyeT pactBopuTh 1351 SnCly miast momydyenus 3M pacTtBopa xjopuia
osioBa (II) ¢ mnorHocTeiO p = 1,405 r/min?

Paccunraiite: a) MaccoBylo [IOJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; T') THUTP; 1) MOJIbHYIO JOJIIO BEILIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYMTE MOJICKYJSIPHbIE ¥ HAMWIIUTE COKPAIICHHbIC WMOHHBIE YypPAaBHEHHUS pEaKIMi
B3aUMOJICHCTBUS CIEAYIOIIMNX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCI—

Sb(OH)3 + HzSO4 e

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIUi K CICTYIOIUM HOHHBIM:

Ba’* + CrO,> — BaCrOy;

NH,* + OH — NH,OH;

ZnS + 2H'—Zn* +H.S

3amaua Ned
Boruucnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaua Ne5

Kakue u3 cnepyromux coneit moasepratorcs ruapon3y: Na,SiOs. Cu(NOs),. KBr? CocraBbre
VOHHBIE U MOJIEKYJISPHBIE YPaBHEHMsI THIPOJIM3a COOTBETCTBYrOMX conel. Kakoe 3Hauenue pH (<
W= 7) UMEIOT PACTBOPHI ATUX COJICH?

3amaya Neb

Haiinure npousBenenne pactsopumoct PbCly, ecniu B 200 Mt Boasl pactBopsiercs 2,17 r 3Toro
COCIMHCHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbLHbIE MPOLECCHI»

B nomaniaem 3amanuu mo teMe «OKHCINTETbHO-BOCCTAHOBUTEIIBHBIC ITPOIIECChI»: IMepBast 3aa4da
orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6aina; Tpeths — B 1 Gan.

3amaya Nel

[Tonbepure kKOd(pPUIMEHTHI B ypaBHEHHUSAX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKakuTe TUII KaXKI0U PEAKLIUH.

PaccunTaiiTe SIE€KTPOABUKYIIYIO CHUIYy W OINPEACIUTE HalpaBiICHUE CaMOIPOU3BOJIBHOTO
MpOTEKaHUs  IEPBOM  peakUuyd  NOpU  CTAHAAPTHBIX  YCJIIOBHSX,  HCHOJb3ys  3HAYCHUS
OKHCJIUTENbHO-BOCCTAHOBUTEIILHBIX MOTCHIIUAIOB:

H] + H3PO4 — J2 + H3PO3 + HZO

HNO, — HNO3; + NO + H,O

H[AuCl4] + H,O, + NaOH — Au +NaCl +0O, + H,O

NH,ReO, +H, — Re + NH3 + H,O

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN:

KMnO4 + NaNO, + H,O0—

NaCI'Oz + HzOz + NaOH —

Bi(OH); + NaS,03+ NaOH —

Bi,O; + C —

Mg + HNO; (pas6) —



3agaua Ne3

Haubl aBe okucaurenbHO-BoccTaHoBUTENbHBIE mapbl: KNO,, KNO;3; u Pb(NOs),, PbO,.
[Tonp3ysick Tabnuiel CTaHIAPTHBIX OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIINAIOB, COCTABHTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoM cpeae (HNOs). Paccuumtaiite 3HaueHue
AJICKTPOIBIKYIICH CHIIBI PEAKITHH.

JlomamHee 3agague Ne 5
10 TeMe «DJIeKTPOXMMHUYECKHE CHCTEMbI»

B momarnem 3aaHuu 1o TeMe «JIeKTPOXUMHYECKHE CUCTEMBI»: TIepBas 3aj1aya OlICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; Tpeths — B 2,5 Gaia.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypaBHEHHUS JJIEKTPOAHBIX TMPOIECCOB M  MOJEKYISIPHOE
YpaBHEHHE TOKOOOpa3yIOIIel peakiuu, MPOTeKaIeld Npu padoTe raabBaHUYECKOTO 3IIEMEHTa
Co/Co(NOs3), /I AI(NO3)s/Al. Paccuuraiite 3/IC (E) ranpbBaHMYECKOro 3JIeMEHTa MPU CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsIB MOTEHLMAN aHO/Ja PABHBIM CTaHJAAPTHOMY 3HAYEHUIO, PACCUMTANTE KOHLEHTPALUIO
KaTMOHOB METaJula B KATOJJHOM pacTBOpe, rpu KoTopoit I/IC raibBaHU4ECKOTO 3JIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3ajaua Ne2

[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYJSpPHBbIE YPAaBHEHMSI PEaKIIHid,
MPOTEKAIOIIUX MPU AIEKTPOXUMUYECKON Koppo3uu ransBaHonapbl Co/Ni: a) B kucnoii cpene; 0) Bo
BJIQ)KHOM BO3/YXE.

Omnpenenure yObUIb Macchl aHo/a MPHU KOPPO3UHM B KUCIOM cpene 3a 20 MHH, €ClIM CKOPOCTh
koppo3uu coctaBuiia 0,01 r/u.

3amaya Ne3

CocTaBbTe€ SJEKTPOHHO-UOHHBIE YPaBHEHUS OJJEKTPOJHBIX MPOLECCOB (aHOJ HWHEPTHBI) U
MOJIEKYJISIPHOE YPAaBHEHUE PEAKIUHU, TPOUCXOSIIEH MPHU JIEKTPOITIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruncnure ¢akTuyeckoe KOJIMYECTBO METaUIa, MOJIYYEHHOIO Ha KaToJle MPH AIIEKTPOIIM3Ee
Co(NO3),, ecnu 3J1€KTpOIN3 MPOBOAUIN B TeueHUH | 4. Beixoa meTaia no Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIICHUS BHIXO/a METalJIa IO CPABHEHHIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHbIE BONPOCHI M0 TeMe «XHUMHYeCKasi TEPMOTUHAMUKA»

OCHOBBI XUMHYECKON TEPMOAMHAMUKH: TIOHSITHUE CUCTEMbI, BUJIbI CUCTEM.
TepMoanHamMuyeckue napaMeTpsl U PYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennsist sneprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOI).

DHTanbNus Kak (QYHKIUS COCTOSIHUS CHCTEMBbI. DHTAIBITUS 00pa30BaHUSI BEIECTBA.
TennoBoit 3¢dexkT xumudeckor peaknuu. DakTopbl, BIUAIOMKE HA TEIIOBOW 3(deKT
XUMUYECKON PEAKLIUU.

7.  Tepmoxummus. 3akoH ['ecca.

8.  Cuencrus u3 3akoHa ['ecca.

9.  DOHrponus Kak GyHKIUS COCTOSIHUSI CUCTEMBI.

10. Bropoil 3aK0OH TEpMOJAMHAMUKH.

11. Tperuii 3aKOH TEPMOJIUHAMUKH.

12. Dueprus 'm66ca.

13. HamnpapneHue camonporu3BOJILHOTO MPOTEKAHUS XUMUYECKUX PEaKIIHil.

S

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKa»



1.  Xwumunyeckas kuHeTHKa. CKOPOCTh XMMUYECKOUW PEAKIIMU U METOIbI €€ PETYIUPOBAHUS.
2.  BnusgHue KOHLIEHTpAIMK HAa CKOPOCTh XUMUYECKON peaKkluy (3aKOH JEHCTBYIOIINX Macc).
3.  BumsHue Temmepatypsl Ha CKOPOCTh XUMHYECKOU peakiuu. [Ipasmio Bant — N'odda.
4.  Teopus akTUBHBIX CTOJKHOBEHUI AppeHuyca.

5. DHeprus akTUBalUH. Y paBHEHUE AppeHHUyca.

6. Teopus nepexogHOro KOMIUIEKCa. DHEPreTUYeCKas AuarpaMma.

7.  Kpuas MakcBesia — bonbiiMana. DHepreTuaeckuii 6apbep.

8.  Karanmutuueckue CUCTEMBI.

9.  BuausHue karanm3aTopa Ha CKOPOCTh XUMUYECKON PEAKLIHH.

10. T'OMOreHHbIN U Te€TEepPOreHHbIA KaTaaus.

11. KonebaTtenpHble peakuy.

12.  Xwumudeckoe paBHoBecue. OOpaTuMbie M1 HEOOpATUMBIE PEaKITUH.

13. KoHcTaHTa XMMHUYECKOTI'O PABHOBECHSI.

14. Cwmemenue xumudeckoro pasHoBecus. [Tpunuun Jle-IllaTense.

15. BnusHue KOHLEHTpALUU, JaBICHUS U TEMIIEPATYPHI.

16. da3zoBbic paBHOBECHS.

17. ®azoBbie quarpaMmsl sl OJTHOKOMIIOHEHTHBIX CHUCTEM.

KonTpoabsHbie Bonpocsl o Teme «PacTBopbi»

1. Ilonstue pactBopa. PacTtBopumocTs BemecTBa. PacTBopuMocTs rasa.
2. PactBopbpl. CrocoObl BBIpOKEHHsI KOHIIEHTPAIIMHM PACTBOPOB (MaccoBasi J0JisA, MOJISIpHAs
KOHLIEHTpaLUs, MOJIIpHAsI KOHLIEHTPALMsI SKBUBAJIEHTA, MOJIbHAS 10JIs, TUTP).

3.  KomnuraTuBHbIE CBOMCTBA pacTBOPOB. MaeanbHbIN pacTBOp.

4.  3akonsl Payns: I (tronomerpuueckuii) u Il (30y11MocKONMYECKUit 1 KPHOCKOTTUYECKHI).

5. Ocmoc. OcMoTudeckoe naBienre. Cxema ocMoMeTpa.

6. KuCIOTHO-OCHOBHBIE B3aUMO/IEHCTBHS BELIECTB.

7. HoHHas Teopusi KUCIOT U OCHOBaHUW AppeHunyca. OCHOBHBIE TIOHATHUS U TOJIOKEHUS TEOPUU
AppeHnnyca.

8.  Jluccommanusi KUCJIOT, OCHOBAaHMM W COJIEM C TOYKH 3pPEHHSI MOHHOW TEOopuu AppeHHuyca
(mpumepsl).

9.  Crenenp nuccormanui. CHIbHBIE U CJIa0bIC SJIEKTPOJIUTHI.

10. Juccommanus cnadbIX dIeKTPoauTOB. KOHCTaHTa AUCCOIUAIIHH.

11. 3akon pazb6aBnenust OcTBaibaA.

12.  Peakuuu MOHHOTO OOMEHA MEXIy AJIEKTPOJIUTAMH (Ha IpUMeEpe peakiuii o0pa3oBaHus C1aboro
AJIEKTPOJINTA, OCAJKa U Ta3a).

13. IIpousBeneHue pacCTBOPUMOCTH.

14. HoHHoe npousBeaeHne BOAbl. BOIOpOAHBIN M THAPOKCUIIBLHBIN MTOKA3aTEIIN.

15. T'maponus coneil. Tunel ruaponausa couei.

16. KoimuecTBeHHBIC XapaKTEPUCTUKHU MTPOIIECCca THAPOIIU3A.

17. ®akTophl, BIUIIOLUIME HA TPOLECC THAPOIN3A.

KoHTpobHbIE BONPOCHI 0 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cMecH. [{ucriepcHble CUCTEMBL.

HucnepcHocth. Kimaccudukamum TUCTIEpCHBIX CHCTEM.
Komnounnsie pactBopsl. JInopuisHbie 1 110()OOHBIE KOJITIOUIBI.
Crioco0b! nostydeHus KOJUIOMIHBIX pacTBOPOB.

CtpoeHne KOITOMIHBIX YaCTHULL.

[TpaBuino ®asHca — [leckosa.

Y CTONYMBOCTD KOJTOUAHBIX cucTeM. CTaOMIIN3aTophlI.
Koarynsmust mtuouibHbIX 1 THOGOOHBIX KOJUTOUIOB.
CenumeHTanus KOJJIOUIOB.

0. Koarymanus KOJUIOMAHBIX PACTBOPOB 3IEKTPOIUTAMH.
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11. TlpaBwmio ynbere — Napau. Koarynupyrormas ciocoOHOCTb.
12.  OnTudeckue CBONCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnekTpuyeckue CBOMCTBA KOJJIOUIHBIX PaCTBOPOB.

KOHTpOJIbeIe BOIIPOCHI 110 TEME «OKHCITUTEJBbHO-BOCCTAHOBUTEIbHbBIE
nmpoueccbn

OCHOBHbIE TOHATHUSI TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIFHEIE CBOMCTBA BEIICCTB.

Baxneinine okKUCIMTEIN 1 BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUi (TPUMEPHI).
OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHBIN ITOTCHITHAIL.

VYpasuenue HepHcra.

CocTaBieHHUe OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.
Hamnpapnenue okucnuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

PN R W=

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.)1eRTp0ngnqec1me CHUCTEMbD»

DnekTpoxumMmudeckune cuctembl. Kimaccudukarus 3IeKTpOXUMUIECKIX TPOIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAKIIME HA TPAHULIE pa3jiena «METAII — PaCTBOP».
lanpBannyeckuii 3neMeHT Jlauuais — SkoOu.

DIEKTPOABUKYILAsA CHJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3mepenue >neKTpOAHBIX MMOTEHUUANOB. Psa  cTaHZapTHBIX SJIEKTPOAHBIX IOTEHIHUAIOB.
CBOI/ICTBa METAaJUIOB B COOTBETCTBHUH C MX ITOJIOKEHUEM B Py HANIPSIKEHUM.

6. VYpasnenue HepHcra.

7.  DJEKTpoJIM3 paciuiaBOB U pacTBOPOB. KaTomaHbie M aHOAHBIE MPOLIECCHI.

8.  OObenunHenHsbId 3akoH Papanes. Beixon mo Toky.

9.  Kopposus metainos. Kinaccudukanys KOppo3nOHHBIX MTPOLIECCOB.

10. Xwumuueckast KOppo3Husl.

11. DnekTpoxumuyeckass KOppo3usi. AHOJAHOE OKHCICHHE METalJla U KAaTOJIHOE BOCCTAHOBJICHHUE
OKHUCITUTES.

12. TIpumepsl KOppO3UH B KUCIION cpesie U aTMOC(HEPHON KOPPO3HH.

13.  CkopocTb KOppO3HUH.

14. 3ammTa METAIJIOB OT KOPPO3HUHU.

15. 3amuTHBIE TOKPHITHSL.

16. DneKkTpoXMMHYECKHE CIIOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

17. Xumudeckre UCTOYHUKHU TOKA. ['albBaHUYECKUI AIEMEHT.

18. XuMHYecKre UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuyeckre UCTOYHUKHU TOKA. TOIIIMBHBIC 3JIEMEHTHI.

N



MMPUJIIOKEHMUE 2

7. OueHo4YHbIe CpeaCcTBA JJIS IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAlNU
HpOMe)KyTO‘IHaH arrecragus HUMECT JA(SA105910) ONpCACIINTb CTCIICHb JOCTHNKCHU A
3aIIaHUPOBAHHBIX PE3YIbTATOB O0YUEHHUS MO TUCHUIUIMHE 33 ONPEENICHHBIN Mepro]] 00yUeHUs.

a) Ilnanupyemble pe3yJbTaTbl O0yYEeHHS] W OLEHOYHbIE CPeACTBA ISl NPOBEdCHUS
NMPOMEKYTOYHOM aTTeCTAIMHU:



Kon WNHaukaTop JOCTHKEHUS
UH/MKaTOpa KOMIIETEHINH

O1ieHOYHBIE CpeNICTBA

OIIK-1 Cnoco0eH pemiats 3a1a4u npodeccuoHalbHOM JesITeIbHOCTH Ha OCHOBE UCIIOJIB30BAHUS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U

TEXHUYCCKHX HAYK, a TAK)KC MaTEMaTHYCCKOI'O allrapara

OIIK-1.1 Onpenenser XapaKTePUCTUKHI
¢u3nyeckoro M XUMHYECKOTO
npouecca (SIBJIEHUS), XapaKTEPHOTO
Uis  00BEKTOB TMpodeccroHaIbHON
NesITeNIbHOCTH, Ha OCHOBE
TEOPETHUYECKUX "
AKCIIEPUMEHTAIBLHBIX UCCIIEI0OBaHUI

Ilepeuenv meopemuueckux 60npocog K 3auemy:
OCHOBBI XMMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOAMHAMHUUYECKHUE IApaMETPbl CUCTEMBI,
(GYHKIIMM COCTOSIHUSL cucTeMbl. [1epBbIi 3aKOH TEPMOJAMHAMUKH.
OHepreTuka XMMHUYECKHUX IIPOLECCOB.
DHTaAIBNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.
OHntponus. YpasHeHue bonbiiMana. Bropoil u TpeTnii 3aKOHbI TEPMOJIMHAMUKH.
Oneprus [ m60ca. HampaBieHus: XUMUYECKUX TTPOIIECCOB.
Xumunueckast KuHeTuka. CKopocTh XUMU4eCKOl peakiuu. CpeqHsas U UICTUHHAS CKOPOCTU PEAKIIUH.
Kunernueckas kpusas.
CKOopoCTb peakui U METO/IbI €€ PETYJINPOBAHMUS.
Bnusaue Temneparypsl Ha cKopocTh peakiuu. [Ipasmio Bant-I'odda.
OHeprus akTUBallMU. AKTHBUPOBaHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
Karanu3aTopsl 1 KaTalUTHYECKUE CUCTEMBL. ['OMOreHHBIIN KaTanus.
Karanuzaropsl 1 KaTaIMTUUECKHUE CUCTEMBI. | €TEpOTreHHbII KaTalns.
Xumuueckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHS.
Cwmemenune xumudeckoro pasHosecus. [Ipunnun Jle Illarense.
PactBopel. CriocOOBI BEIpaXKEHHUSI KOHIICHTPAIIUHA PACTBOPOB.
PactBopbl anexTponuroB. CTENEHb W KOHCTAHTA JJIEKTPOIMTUYECKOM JUCCOLMALMU. 3aKOH
paszbasienust OcTBabaA.
Juccounanus KUCIOT, OCHOBaHUH, conieil. AM(pOTEpHbIE IIEKTPOIHUTEHI.
PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. Y cJIOBHE 00pa30BaHuUs U PAaCTBOPEHUS OCAIKOB.
Hucconunanus Boasl. MoHHOE nipoussenenue soasl. pH.
I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOJIN3a.
Hucnepcusie cuctembl. Knaccudukanus. Jlnopunpabie 1 1H0POOHBIE KOTUTOUIBI.
CtpoeHne KOJTOUIHBIX YaCTHLL.
Koarynsauust KoJTOuAHBIX PACTBOPOB.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.
DNEeKTpOXUMHUUECKHE cUCTEMBI. 3akoHbl Dapases. DIEKTPOJHBIA NOTEHLINA.
IManpBanMveckmii amemeHT Jlanusis Axkoou.




Kon Nuaukatop JoCTHXKEHUS
O1ieHOYHBIE CpeNICTBA
WHJIUKaTOpa KOMITETEHIINHT
DIEKTPOXUMUYECKHE CUCTEMBI: JJIEKTPOIN3 paciuiaBoB. [IpuMenenue smekTponaunsa.
OnexTponau3. AHOOHBIM M KaTOAHBIM Ipolecchl MpU 3JIEKTpoiu3e pacTBopoB. I[IpumeHeHue
3JIEKTPOJIN3A.
8. Koppo3sus. Buast kopposuu. CriocoOb! 3aIIUThl METAIIOB OT KOPPO3HH.
Ilpakmuueckue 3a0anus
[IpoBecTn aHaIM3 BIUSHUS KOHIIEHTPALMHY HA CKOPOCTh XMMUYECKON peakuu
NaS;03 + HySOs = S + SO, + Na,SO4 + HO no skcnepumeHTanbHbIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX TaHHBIX C UCIOJI30BAaHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOIOTHA.
Pe3ynbTarel ONTOB MPEACTAaBUTH B BUIE TAOIUIIHI 1.
Taomnuma 1
Howmep O06bem, Mt Konuenrpanus Bpewms CxopocTh
OIBITA Na,S,05 H,O H,SO, Na,S,0s, 10? | nosBieHus peakuuu, 102,
MOJIB/TT 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
[To nanHbIM TaOmuIel 1 TOCTPOUTH rpaUK 3aBUCUMOCTH CKOPOCTH PEaAKIIMK OT KOHIIEHTPAIIUH
THOCyNb(aTa HATpHs, OTIOXKHB Ha OCH adCIucc KOHIEHTpanuto Na,S,0s;, a Ha ocH opJauHAT —
CKOPOCTb pEaKIuu.
Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaklMy 0T KOHIEHTPAlMU THOCYIb(aTa HATpusl.
OIIK-1.2 Hcnons3yeT TeopeTnyecKre OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TEXHUYECKUX HAyK JUIS [PUMECHEHUS
WHHOBAllMOHHBIX ~TEXHOJOTMM Ha
peabHBIX CTPOUTEIBHBIX 00BEKTOB

1. Jns peakunn CHy (y + COz () =2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJICHUE
CaMOIPOM3BOJIBLHOIO TEUEHHUSI PEAKIIMY IIPU CTAHAAPTHBIX YCIOBUSIX U Tpy  Temmneparype T =927°C,
eciu TEeruioBOW A (deKT peaknuu 10 3aJaHHOW TEeMIEepaTypbl HE HW3MEHUTCS. YKAKUTE: a)
BBIJIETISIETCSl WJIM TOTJIOLIAeTCS PHEPrusl B XOJe peakiuu; 0) MpUYMHY HalJEHHOTO HW3MEHEHUS
sHTponuU. Paccunraiite TeMiiepaTypy Hadajla peakLiuH.

2. BoIpa3zuTe yepe3 KOHILEHTPAIMU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIMUX pPEaKIUn

Now + 3 Hoy = 2 NH3y, AH = -92,2 xJIx. Ykaxkure HanpaBiIeHHE CMEIIEHUS XHMHUYECKOTO




Kon
UHUKATOpa

Nuaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeNICTBA

pPaBHOBECHS 3TUX PEaKLMii: a) MpU MOHWKEHUHN TEMIIepaTypbl, €CIIU JaBlIEHUE TIOCTOSIHHO; 0) MpH
MOBBIIICHUH J1aBJICHUS], €CTTU TEMIIEpaTypa MOCTOSHHA.

3. CkOIbKO MHLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C ITJIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosienus 2 i1 0,25M pactBopa?

4. Kakue w3 criemyromux cosied monasepratorcs ruapoimsy: NapSiOs;. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBIE YpaBHEHHUs THAPOJIM3Aa COOTBETCTBYHOUMX cosield. Kakoe
3HayeHue pH (< uiu> 7) UME0T pacTBOPHI ATUX COJICH?

5. 3osb TuapokcHua MarHus noiayde nyreMm cmemmBanus 0,02 i 0,011. pactBopa MgCl, un
0,028 1 0,005 H. pactBopa NaOH. Omnpenenurte 3apsa 4acTUI MOJYYEHHOIO 30J51 U HAIUILINATE
(bopMyiTy ero MUIEILIBI.

6. PaccunTaiiTe 3MEeKTPOABIKYILYIO CHIIY U OINpeNeInTe HalpaBlieHUE CaMONpPOU3BOIBHOIO
MPOTEKAHUS peakiuu npu CTaHIAPTHBIX YCIIOBHSIX, UCIIONb3Ys 3HAUYCHUS
OKHCIINTENBbHO-BOCCTAaHOBUTENRHEIX moTennuanos HI + H3;PO, — J, + H3PO; + H,O0.

7. IlpuBegure CXeMbl 3JIEKTPOAHBIX IIPOLECCOB MU MOJIEKYJSIPHBIE YpPAaBHEHMS pPEaKLMii,
MIPOTEKAIONIUX MPH JIEKTPOXUMUIECKOIN Koppo3uu raabBanonapel  Co/Ni: a) B KHCIIOH cpene; 6) BO
BJIaKHOM Bo3ayxe. Onpenenure yOblUTh MacChl aHO/1a ITPH KOPPO3UU B KUCIION cpeze 3a 20 MuH, eciu
cKopocTh koppo3uu coctaBuiia 0,01 r/y.

8. CocTaBbTeE IEKTPOHHO-UOHHBIE YPAaBHEHUS 3JIEKTPOIHBIX IPOLIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINHU, IPOUCXOAILIEH TTpH dJ1eKTposin3e pactBopa CoSO,4 Beruucnure
(dakTUYECKOE KOJMYECTBO METaJlIa, TOMy4YeHHOTo Ha Karojae mpH snekTpoin3e Co(NOs),, ecnu
3JIEKTPOJIN3 TPOBOAWIIM B Te4eHUHU 1 4. Bbixoa MeTamia nmo Toky coctaBui 85%. YKaxuTe
BO3MOYKHBIE PUYMHBI YMEHBIIICHHS BbIX0Ja METAJIJIAa IO CPABHEHUIO C PACUETHBIM.

OIIK-1.3

Pemraer
MTOMOILBIO
anmapara  BEKTOPHOU
AHAJIMTUYECKON reoMEeTpUn
MaTEMaTHYECKOI 0 aHaIN3a

HWHXXCHCPHBIC  3a/lavuu

C

MaTeMaTHIECKOTO
anreOpsl,

n

Ilpumepnvie npakmuyueckue 3a0anus 014 3auema:

1. HamwmcaTh 3JEKTpPOHHBIE YpPAaBHEHHUS DJIEKTPOJHBIX IPOILECCOB, YpPaBHEHHUE CYMMapHOMH
TOKOOOpa3ytomei peakuuu, BeIYUCIUTh DJ[C raJbBaHMUYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
MOHOB MeTayuioB pasHer: [A1**]=0,001 moxs/i, [Co**1=0,1 Mob/1L.

2. Hanucatb MOHHBIE U MOJIEKYJISIpHBbIE ypaBHEHUs peakuuit ruaponusa coneid: KsPOy; NaySOy;
ZHCIQ.

3. 3aKOHUYUTH YpaBHEHUS PEaKIMii, HAMMCAB UX B MOJIEKYJISIPHON M MOHHOH (popmax:

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

4. B 2 n pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH),. IInotHocTs pactBopa 1,14

r/ma. Paccumnraiite: o(Ca(OH),); Cy; Cox; Ci; N(Ca(OH),) u N (H,O); T.




Kon

Nuaukatop JoCTHXKEHUS

O1ieHOYHBIE CpeNICTBA

WHJIUKaTOpa KOMIICTCHITUH
5. CocTaBbTe YypaBHEHHS OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:
chr207 + FeSO4 + HzSO4 -, KMI’IO4 + NaZSO3 + Hzo —.
6. Hammcath 537€KTpOHHBIE YpPaBHEHHs DJICKTPOIHBIX IIPOIIECCOB, YpaBHEHHUE CyMMapHOU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C raJbBaHMUYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
MOHOB METauIoB paBHbL: [Mn**]=0,01 moms/i, [Au’*]=0,1 Mous/i.
7. 3aKOHYUTH YpaBHEHUS peakiuii, HaIKCcaB UX B MOJICKYJISPHON U MOHHOHU opmax:
NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO4 —.
8. Hanncats ypaBHeHUS peaklMil THIpoJik3a B MOJEKYIsIpHOM B HOHHOM Buje: Alx(SOq)3, KCl,
Na2803.
9. HanucaTh »JEKTPOHHBIE YpPAaBHEHUS HIIEKTPOJHBIX MPOIECCOB, YPaBHEHHE CYMMapHOM
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOro 3JEMEHTA, €CIM KOHIEHTpAIluu
HOHOB MeTaIuIoB paBHsL: [Zn>*]=0,01 moms/1, [Cu*]=1,0 Monb/1.
10. Cynbdat amomunuss maccoir 36,4 r pactBopwir B 100 r Boapl. [IMOTHOCTh MOTy4eHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: ®(Alx(SO4)3); Cym; Coxs Ci; N(AL(SO4)3) u N (H,O); T.
OIIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnuvie npakmuueckue 3a0anus 011 3auema:

obactu TEIIOTEXHUKH,
THIPaBINKH,  TEIIOMaccooOMeHa,
UCTIOJB3Ys (byHIaMEeHTaTbHbIC
3HAHUS

1. Hamwucarb »3JIEKTpOHHBIE YpaBHEHUs DSJIEKTPOIAHBIX MPOIECCOB, YpPaBHEHUE CYMMapHOM
TOKOOOpa3yrolei peakiuu, BEIMUCIUTh J/[C raTbBaHUYECKOTO JIEMEHTA, €CITM KOHIICHTPAITUU
HOHOB MeTaIuioB paHsr: [Mn”*]=0,01 mons/x1, [Ag*]=1,0 Mons/x.

2. 3aKOHYUTH YPABHECHUS PEAKIUM, HAITKCAaB UX B MOJIEKYJIIPHOM U HOHHOM BH/JIE:

MnS + HZSO4 —, FC(OH)3 + NaOH —, NH4C1 + KOH —.

3. Onpenenure TEPMOAMHAMHYECKYIO BO3MOKHOCTB poTekanus peakunn CaOgy + 2 Ciy =
= CaC; () + CO(, AH; = 460 x/[x npu cranaapTHBIX yciaoBUsX. Paccunraiite Temneparypy Havdaia
peakmuu, ecimu  S(Ca0)=38 [Ix/monb-K; S(C)=6 x/monb-K; S(CaC,)= 70 Ix/monb-K;
S(CO)=197 JIx/moib- K.

4. CocTaBbTe ypaBHEHUS OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMI’IO4 + NaN02 + HZSO4 —, Crz(SO4)3 + Br; + NaOH —.

5. Onpenenute TEPMOANHAMHUYECKYIO BO3MOXKHOCTb npoTekanus peakuuu 2 Clp ) + 2 HoOry =4
HCl) + Oz (1, AH; = 115,6 x>k nipu cTanmapTHbIX ycioBusx. PaccunTaiite Temneparypy Hadana
peakmuu, ecim S(Cly)=223 JIx/mons-K; S(H,0)=189 Jlx/mons-K; S(HCD= 187 ]x/Monb-K;
S(0,)=205 Ix/mons-K.

6. Hanmucatp ypaBHEHHS peakiuii ruposmsa B MosekyssipHoM B noHHOM Buze: CrCls, NaNOs,




Kon
UHUKATOpa

Nuaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOYHBIE CpeNICTBA

K,COs.
7. CocTaBbT€ ypaBHEHUS! OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIM:
K>Cr,0O7 + Na,SO5 + H,SO4 —, KMnO4 + NaNO;, + H,O —.

8. I'omorenHnas peakuus mnporekaer no ypasHeHuro Hr o + L, v = 2 Hl). Havanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/m, moma 1,5 monb/n. Bo CkombKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopona?

9. B 640 M Boas! pactBopuin 160 r xnopuna xenesa (I1I). IlnoTHOCTs MoydeHHOTO pacTBOpa
1,032 r/mn. Paccunraiite: w(FeCls); Cyp; Cox; Chs N(FeClz) m N (H,O); T.

10. Onpenenure TEPMOAMHAMMYECKYI0 BO3MOXHOCTb IMpoTeKkaHusa peakuuu CS; o +3 Orpn=
=CO;, ( + 2 SO; (1), AH; = -1075 x/Ix npu cranaapTHBIX ycioBusix. Paccumraiite Temmeparypy
Havaya peakiuu, e S(CS,)=151 Jx/Mons-K; S(0,)=205 dx/Mons-K; S(CO,)= 213 Ix/moinb-K;
S(S0O,)=248 JI:x/moab-K.

11. Peaknus uner no ypasHeHuto: 2 Hy ) + Sz () = 2 HoS(r). Hawansnasg konnenTpanusa Bogopoaa
2 Mounb/1, cepsl 1,5 Moinb/n1. Onpenennrte BO CKOJIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIUM K MOMEHTY,
koraa npopearupyet 0,7 mosib/n Bogopoaa?

12. Onpenennre TEpPMOAUHAMUYECKYIO BO3MOYKHOCTD ITPOTEKAHUA peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0 ) + 2 SO, (y, AH; = -890 k/)x nipu cTaHAAapTHBIX YCIOBUAX. PaccumTaiite Temmneparypy
Hayasia peakuuu, eciu S(ZnS)=58 Ix/monb:K; S(0O,)=205 Ix/monb-K; S(ZnO)= 44 Jlx/mons-K;
S(S80,)=248 JT>x/momnb-K.

13. HauaypHble KOHIIEHTPAMK UCXOIHBIX BellecTB B peakuuu: 2 SO, () + Oy (n = 2 SO3 () Ob1H
paBHbl 1,8 Mo/t SO; u 2,4 moiib/n O,. Bo CKOJIBKO pa3 U3MEHUTCA CKOPOCTh PEAKIIMU K MOMEHTY,
korza npopearupyet 0,8 monb/i SO,?

14. B pactBope oprodochopHoii kucioTel Macco 1200 T u mmotHOCTHIO 1,153 /M1 comepxuTcs
312 r H3POy. Paccunraiite: @(H3PO4); Cym; Cox; C; N(H3PO4) u N (H,O); T.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, IOKA3ATEJM U KPUTEPHHU
OLICHUBAHUS:

[IpomexxyTouHast aTTecTanus 1O AWCIHUIUIMHE «XHMHS» BKJIIOYACT TEOPETHUECKHUE
BOHpOCBI, ITIO3BOJIAKOIINEC OIICHUTH ypOBeHI: yCBOGHI/IH 06yanOIJ_II/IMI/IC$I 3H21HPII>1, nu npaKTqucxne
3aJIaHusl, BBISIBJISIONINE CTENIEHb COPMHUPOBAHHOCTH YMEHHUH U BIaJCHUHN, TPOBOIUTCS B hopMe
3adeTa.

3ader Mo JAHHOW IUCIUIUIMHE MPOBOAUTCS B YCTHOM ¢opMe mo OujietaM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO MPAKTUUYECKOE 3a/IaHUE.

Iloxkazamenu u Kpumepuu OyeHUBAHUA 3aUema:

«3aUTEHO» - OOYYAIOIIHICS JTEMOHCTPUPYET MOPOTOBBLIM ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETCHIIMM: B XOJ€ KOHTPOJIBHBIX MEPONPUITHH JOIMYCKAIOTCS OUIMOKH, TPOSBIISCTCS
OTCyTCTBI/IG OTACJIIBHBIX 3HaHHﬁ, YMeHHﬁ, HAaBBbIKOB, OGy‘I&IOH.[HfICH HCIIBITHIBACT 3HAYUTCIIbHBIC
3aTPYAHEHHS TIPH ONEPUPOBAHUH 3HAHUSMH M YMEHUSIMH TIPU UX TIEPEHOCE HA HOBBIC CUTYAIIUU;
«HE 3a4TEHO» - 00yUaIOIHUICS HE MOXKET TTOKa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEACHUS U

00BACHEHHUS HH(bOpMaL[HI/I, HC MOJXKCT IMOKAa3aTh MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX
3aaad.



