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PaGouas mporpamma coctasieHa Ha ocHoBe ®I'OC BO no cnenmansHoctu 15.05.01
[TPOEKTUPOBAHUE TEXHOJIOTUYECKUX MAIIWNH W KOMIUIEKCOB (npuka3s
Muno6puayku Poccun ot 28.10.2016 r. Ne 1343)

PaGoyas nporpamMMa paccMoTpeHa U 0100peHa Ha 3ace/1laHiH Kadegpel XUMUU
15.02.2021, nporokoin Ne 6
! 3aB. kadeapoit

—H.JI. Mensaauk

Pabouyast nporpamma ono6pena metoauueckoit komuccueit UEuC
04.03.2021 r. npotokon Ne 7

Ilpencenarens  —~ 7 N.10. Me3un
CoryiacoBaHo: y /
3aB. kadeapoii [IpoekTHPOBaHHS M HKCIUTyaTallMd METAJUTYPrUYECKUX MALIMH U
obopynoBaHus >
7 /‘f//’/ ~ AT.KopuyHos
Pabouas nporpamma cocraBiieHa: 2
noueHT kadeapbl XUMHH, KaH/I. e/l HayK C}L, 0O.B. Epmiosa

Penensenr:
noueHT kadeapel PU3UKH, KaH/T. XUM. HayK Qﬁa}ny/ 58 B.A. JlozopoB




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CcykaeHa u ogoopeHa s peanmsaiuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XuUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu kapeapsl XuMUU

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa U oJoopena s peanusanuu B 2026 - 2027
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom oT 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena s peanusanuu B 2027 - 2028
y4ueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHU

[Ipotokom ot 20 . Ne
3aB. kadenpoii H.JI. Menaauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa oOpa3oBaTENbHOM
MIPOrPaMMB.

Jns  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

MarepuanoseneHue

Okonorus

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIysl) «XHUMHS» OOydaroIUHCS OJIKEH
o01afaTh CIeAyIOIUMU KOMIETEH UMM

CTpyKTYypHBIT [Tmanupyemble pe3ysbTaThl 00y4YeHUS
DJIEMEHT
KOMITETEHITUU
OK-1 CITOCOOHOCTHIO K a0CTPAKTHOMY MBIIIJICHUIO, aHATIN3Y, CHHTE3Y
3HaTh - OCHOBHBIE XUMHYECKHUE IMOHATHS, ITOJ0KEHHS 1 3aKOHEIL;

- COBPEMEHHBIC HAIIPABJIICHUS Pa3BUTHs HAYYHBIX TEOPH;
- METO/Ibl TEOPETHUECKOTO 1 SKCIIEPUMEHTAILHOTO HCCIIeI0BaHUS B 00JIACTH
XUMUH

YmMmeth pemaTh pac4eTHBIE 3aa4l IIPUMEHUTENIBHO K MaTepUaly IIporpaMMBl;

- IPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS CaAMOTIPOU3BOJIbHBIX
MMponeCcCOB B pa3JIMYHBIX XUMHUYCCKUX CUCTEMAX,

- IPOBOJUTH IKCIIEPUMEHTAIIbHBIE UCCIIEI0OBAHUS 110 3aJaHHBIM METOIUKaM
B c(hepe mpodeccnoHaTbHON JeATETFHOCTH

Brnanets - HaBBIKAMHU TIPUMEHEHHUSI OCHOBHBIX XUMHUYECKHX 3aKOHOB B
npodecCuOHaIbHOMN 1S TeTbHOCTH;

- METOJMKAMH MCCIICIOBAHMS W HABBIKAMHU PaOOTHl B XUMUYECKOM
nabopaTopuu;

- CIIOCOOHOCTBIO AHATM3UPOBATH PE3YIIbTAThI HCCIICTOBAHNI
NPUMEHHUTENBHO K - cpepe mpodheccHoHaTbHON AeATEIbHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mas TpyJO0EMKOCTh JUCITUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHHMI] /2 aKajJ. 4acoB, B TOM

HHUCIIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;
— BHeaynutopHas — 0,95 akaj. 4acos;

— camocrosTenbHas padora — 20,05 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;

®dopma aTTecTaluy - 3a4E€T

AynutopHas

I =
6 = = Dopma
KOHTaKkTHas pabora | 3
el axa qfcax) 5 g Bug rerymero
Paznen/ Tema 3 A £ .| xoHTpOMK Koxn
g & © |camocTosTenbHOM
JUCLUTUTAHBI 3 = 6 YCIIEBAEMOCTH U |KOMITETEHIMH
© g e PaboTat MIPOMEKYTOUHOM
Tex nmab. |mpaxT.| S p yT
. <
3aH. 3aH. | O & arTecTaiu
odopmieHHe
oTyeTa 1o
nabopatopHon
padore; 3amura
- perieHne .
P nabopatopHoOn
JIOMAIIIHETO AGOTLI
1.1 Xumuueckast TepMOJUHAMHUKA 2 6/21 3 3amannsa Ne 1; P ) OK-1
JomarHee
3ananue No 1.
CaMOCTOSTENEHOE
TectupoBanue
U3y4YeHHE
yueOHOM U
HaY4YHOU
JUTEPATyPhI
- oopmieHHE
oTYeTa 1o
nmabopaTopHOit
padore; 3amura
- perieHne N
P nmabopatopHOit
JIOMAIITHETO AGOTELI
1.2 Xumnueckass KHHETHKA 31 2 421 3 3agaHus Ne 2; P ) OK-1
JomarHee
3ananue No 2.
CaMOCTOSITEIIBHOE
TectupoBanue
n3y4YeHUe
yueOHOI U
HAay4YHOU
JIUTEPATYPhI
odopmiieHue
oTyera o
71a00paTOpHOI
padore; 3amuTa
- peleHue N
P naGopaTtopHOH
JOMAIIHEeTO AGOTEL
1.3 PacTBOpHI 4 | 8pu 6,05 | samamms Ne 3; P : OK-1
JomarrHee
3aganue Ne 3.
CaMOCTOSITEIIBHOE
TectupoBanue
H3yuYeHHe
yueOHOH U
Hay4YHOU
JUTEPaTyphl




odopmiieHue
oT4era no
nabopaTtopHoOn
pabore; 3amura
- nabopaTtopHoOi
1.4 [TucniepcHbIE CUCTEMBI 4 | 6/1,61 3 paTop OK-1
CaMOCTOSITEIIBHOE paboTHI.
H3y4YeHHe TecTupoBaHue
yueOHOW U
Hay4YHOU
JIUTEPaTyphl
- ohopmiieHne
oTyera o
1abopaToOpHOI
padore; 3amura
- peuieHue .
nabopatopHoOn
15 JOMAIIHETO AGOTLI
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 2 4/21 2 3aganus Ne 4; P ) OK-1
DOLECCE] ) Jomamnee
polt 3aganue Ne 4.,
CaMOCTOSITEIBHOE
TectupoBanue
n3ydeHue
y4eOHOH U
HayqIHOU
JIUTEPATyphl
odopmiieHue
oTyera o
1a00paToOpHOI
abore;
pabore; 3ammura
- peuieHue N
1a00paTOpHOI
JOMAIIHETO AGOTLI
1.6 DneKTpOXUMUYECKUE CUCTEMBI 3 6/41 3 3amanus Ne 5; P ) OK-1
) JomarHee
3aganue Ne 5,
CaMOCTOSITEIBHOE
TectupoBanue
n3ydeHue
y4eOHOH
HAay4YHOU
JIUTEPATyPhI
Hroro no pazaeny 17 (34/13,611 20,05
Hroro 3a cemectp 17 |34/13,611 20,05 3a4ET
34/13,6
Hroro nmo quciuminHe 17 " 20,05 3a4yer OK-1




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALMH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHHM MCIONb3YETCS METOJ KOHTEKCTHOI'O OOY4YEHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOM arrecranuu. CamoctosaTeNbHas paboTa 00ydaroIIMXCcsl H0HKHA OBITh HaIllpaBieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenojiaBaTesieM, SIBISIFOTCS: BBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2021). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIHA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : IIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : ANEeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

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

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:
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1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
na0opaTOpHBIM paboTaM IO AUCHUIUIUHE «XHUMHS» JUIsI O0YYaromMXCs BCEX HaIpaBICHHUN
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5. Uymnpoga, JI.B. PactBopsl: MeToanyeckast pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIMXCcsl BCeX HANpaBiICHUH MOATOTOBKH M CIIEHUATbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHU4ECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsIl: MeToMuecKkast pa3padoTka K CaMOCTOSATENILHONW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0YyYarol[MXcs IO BCEM HaNpaBlICHUSIM MOJITOTOBKM U
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MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
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r) [IporpammHoe odecnieuenne u UHTEepHET-pecypcehi:

IIporpammHoe o6ecnneyenne

HanmenoBanue N
0o Ne norosopa Cpok IeHCTBHS JTUIICH3UH

MS Windows 7
Professional(msa  |[1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepouto
Professional
7Zip CBOOOJIHO PacCIpOCTPaHIEMOC OECCPOUHO
FAR Manager CBOOOJTHO PACIIPOCTPAHIEMOE 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchlKa

OnekTpoHHas 0aza MEPUOIUYECKUX H3IaHUMA
East View Information Services, OO0 «MBHUC»
HammonansHas
uHpopMalMonHo-aHanuTuueckas  cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHACKC HAYYHOT'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)
Wudopmanmonnass cucrema - EnuHOoe OKHO
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam
®denepanbHOE TOCYIAPCTBEHHOE  OIOKETHOE
yUpexJIeHue «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
MPOMBIIICHHOW COOCTBEHHOCTH))
Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.
Karanoru
OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTTHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

URL: http://window.edu.ru/
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1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHaleHue ayIUTOpPUU: MYJIBTHUMEIUMHBIE CpeACTBAa XpaHEHHUs, TMepeJaud u
npecTaBieHust uHGopMauu

2. YueOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TJIAKATHI.

3. [MomerneHus i CAMOCTOSITEIbHOM pabOThI 00 YYAFOIIIUXCSI.

OcHarmenne ayautopun: [lepconanbHabie KoMnbroTephl ¢ makerom MS Office, BeixoaoMm B
WHTepHET W ¢ JOCTYIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
YHHUBEPCHTETA

4. TlomemieHus Uil XpaHEHUS W TPOPHIAKTHYECKOTO OOCITy)KMBaHUS Y4eOHOTO
00opyIOBaHUSI.

Ocnamenne aymutopun: CTeiuiaxu, ceH(bl i XpaHCHHsS Y4eOHOTro 00OpYIOBaHUS.
NHcTpymeHTsI AJ1s peMOHTa J1ab0paTopHOTO 000PY10BAHMUSL.



puiaoxenne 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosiTenbHass pabora oOydaromuxcs MOApa3JeNseTcs Ha ayJIuTOPHYI0, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs IMOJTOTOBKH CTYACHTaMU OTYETOB IO JIADOPATOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHU.

AynutopHas caMocTosiTelNbHass paboTa oOydyaromuxcs MpeArnoiaraeT MpOXOXKACHUE
TECTUPOBAHUS MO KAXKIOMY pa3zeily TUCHUILTUHBL. TeCThl BKIIOUYAIOT TEOPETUUECKUE U TPAKTUUECKUE
3aJlaHusl, OTBETHI HA KOTOphIE TPEOYIOT TIyOOKOTO TMOHMMAaHWs HW3YYCHHOTO MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K Ka)XJAOMY BOMPOCY IpeIaraercs 4YeThpe BapuaHTa OTBETOB, CPEIU
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA IyTEM
COIIOCTABJICHHUS MOJNYUYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OueHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO 0aJLIOB B Kax 101 TeMe Kypca — 10.

Bapl/laHTbI TeMaTHYEeCKUX TEeCTOBBIX 3aJaHUH IJI5 TEKYLIEIr0 KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 6aimI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oauia.

Tecr Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmeMd O3HAYaeT:
a) MCXOJHbIE peareHThbl

0) MPOAYKTHl XUMUYECKOW peaKIuu
B) PEaKIMOHHBIN COCYl
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU

2. TlepBbrit 3aK0H (TMepBOE HAYAJIO) TEPMOTUHAMUKH MATEMaTHUECKHU 3aITUCHIBACTCS TaK:
a) PV =vRT B) K= Aexp (- EA/ RT)

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

3. B sk30TepMuueckoil peaxium:
a) SHTAJNBIINS PEAKIIMOHHOW cucTeMbl oBeimaercs (AH > 0)

0) TertoBoit A3 ekt peakiun orpunareneH (Q< 0)
B) DHTAJIBIIUS PEaKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
T') JaBIICHHE PEAKIIMOHHON CHCTEMBI MOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!
273
a) AUct B) Q 101,3

6) AHozgg F) AHct



5. Kakue u3 npuBeIeHHBIX PEAKIHi SBISIOTCS SHIOTCPMUUCSCKIMU?

a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 KJIx/Moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
8) 1/2 Np+ 1/2 0,=NO AH = 90 KJTx/momb

r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas u3 HanmMcaHHBIX HIKE PEAKIMH OTBEYAeT TEIUIOTe oOpa3oBaHMs okcuia azota ( || ) B
CTAHJAPTHBIX YCIOBUSIX?
a) 1/2 N+ 0O0=NO B) 1/2 N2+ 1/20, =NO

6) N+ 1/20,=NO r) NHs+ 5/2 0, =2 NO +3 H,0

7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmnock 22 /I TEmIoThI.

DHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Hua peakmmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temnepatype 627°C.

BemectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni ) 0 29,9
CO -110,5 197,4

B otBere ykaxkurte 3HaueHUs sHepruu ['mOOca mpu cTaHAAPTHBIX YCIOBHSX, NMPH TeMIepaType
627°Cn Temneparypy Hayajla peakuuu

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

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

9. Kak u3MeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIHMUHUBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTCst T') HE 3HAI0

10. HanHas peaxuusi:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O

MOKCT CaMOIIPONU3BOJIbHO MMPOTCKATH



a) B IPSIMOM HallpaBJIEHUU B) HE MOXET MIPOTEKATh

0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

a) 1,2
0) 3.5
B) 5,0
XuMH4YecKasi KHHETHKA

B Tecrax mo reMe «XuMUYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHUs
onenuBarorcs B 0,5 Oajia; mecroe, ceAbMOe, BOCBMOE, JIEBITOE U IeCcIToe — B 1 0ajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tect Ne 1

1. Paznen xumuu, U3y4aroliuii CKOPOCTH M MEXAHU3Mbl XUMUYECKUX PEaKI1il, Ha3bIBACTCS
a) XUMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XUMHYECKasi KHHETHUKA
2. CkopoCTbh XUMHYECKON PEaKIHH — 3TO ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyETCsl OJJTHO U3 UCXOJHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYEeCTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) PEaKIMU B €AMHUILY BDEMEHH B
equHuIEe o0Bema
B) KOJIMUECTBO BEILECTBA NMPOJYKTOB PEaKIM K MOMEHTY OKOHYAHUs PeaKLuU
3. B Kakux eguHHUIIAX BBIPAKAETCA CKOPOCTh XUMUYECKOH peakinn?
a) MOIIb T ¢
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB”
4. Or kakux (paKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKuii?
a) OT IPUPOJIbl pearupyroLINX BEeIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIMOHHOI0 cocya
5. CocTossHME  XUMHYECKOTO  pPABHOBECHSI  OOpAaTHMBIX  MPOIECCOB  KOJIUYECTBEHHO
XapaKTepu3yerTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anmuceiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU
4 NO ot 6 Hzo 4 NH3(F) +5 Oz(r)
a) V =Kk[NOJ[H20] 6) V = k[NH3][O3] B) V = k[NO]*[H,0]°
Kak 3anumiercs BI)Ipa)KeHI/Ie JUTSt KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
») K» = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha auarpaMMe ToKa3bIBaeT 3HaUYeHUE TerioBoro 3ddexTa peakiun?

a)l K

VN 2
/ |

B) 3




v

XOJI PEaKINH

9. UYto MOXHO CKa3aTh O PeaKkluu, H300paKECHHON Ha AUarpaMMe K Bompocy 87
a) 9K30TEepMUYECKasl peaKius
0) SHIOTEepMHUUECKAs PEeaKITUs
B) peaKIIMsl ONUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBuomecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMeEIIaeTcs BIEBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) NMpH MOBBIIICHUH TEMIIEPATYPhI
B) TIPH TTOBBIIIICHUY JIABJICHUS
11. Hnsa peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexkoTOpoO# TeMiepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHast KOHIIEHTpamusi Bojopoaa paBHa |,2 Momb/in. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOAOPOIA.

PacTBOpBI

B Ttecrax mo teme «PacTBOpBI»: MEpBOC 3aqaHUE OILCHHMBAaeTCs B 1 Oami;, BTOpoOe, TPEThe,
YeTBEPTOE, IIATOE U IIECTOC 3aaHud - B 1,5 Oaia; ceibMoe, BOCBMOE, JIEBITOC M JICCATOE — B
0,5 6ama.

Tect Nel
1. {ns ypaBHenus peakiun Cu SO4 + KOH —... cokpalieHHOe MHOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE

1) 2K*+ S04 = K,SO4
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S0,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

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

1) 106aBHUTH COSHYIO KUCIIOTY

2) no0aBUTH LIETIOYD

3) pa30aBUTH PaCTBOP BOAOK

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

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

6. PactBopuMocTh OKcanarta cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenennte MpoM3BeICHIE
pactBopumoct AgyC,04



1)

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

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

1)
2)
3)
4)

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

8. K cimabeim OJICKTPOJIMUTaM OTHOCHUTCA ...

1)
2)
3)
4)
9. U3

TUAPOKCH]T AMMOHUS
TUAPOKCH]T KNS
XJIOPU KaJIbIUs
MaprasioBasi KUCI0Ta
BECTHO, YTO BOJIHBIE PAcCTBOPHI MHOTHX COJI€H MOTYT MMETh IIEJIOYHYIO WA KHUCIYIO CpPEeIy.

[IpuuuHOIi 3TOTO ABIAETCA ...

1)
2)
3)

3JIEKTPOJIU3 COJIEH
JTUCIPONOPIIMOHUPOBAHUE COJNEH
TUAPATUPOBAHUE COJIEH

4) ruapoaus conei

10.3nauenne PH umcToii Boasl npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10
MarnuTtoropckuii Texuudeckuii yausepcuret um. [.J11.Hocosa

JAucnepcHbie CHCTEMBI

B Tectrax mo Tteme «I[I/ICHepCHLIC CUCTCMBD»>: TICPBOC, BTOPOC, TPETHC U YCTBCPTOC 3aJaHUSA

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

4.

Tect Nel

VYkaxuTe pa3Mepbl YaCTHIl KOJUIOUJIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabire 100 HM

3) ot 1um g0 100 am

Kakue WOHBI CIOCOOHBI BBI3BaTh KOATYJISIIMIO KOJUIOMJA, 4YAaCTHUIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsan?

1)  kaTHOHBI

2)  aHUOHBI

3)  mosspHbBIE MOJICKYII

JI1s1 KaKoTO AJIEKTPOJIUTA MOPOT KOATyJISIIIMK KOJUIOH/IA C MOJIOKUTEIBHO 3apsHKEHHOM YacTUIen
JIOJDKEH ObITh HAMMEHBIITM?

1)  xuopun Kanus

2)  cynbdar Kanus

3) oprodocdar kanus

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

KaKOH 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabuimsaropa?

1)  xmopun xene3a (111)
2) Boma
3)  ruApoKcHI Kanus



[Tpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cynbdarta xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JTUCTIEPCHOM (a3bl MpH IEKTpoIH3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHS

2) K Karoay

3) kaHony

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

OKHCIAUTETbHO-BOCCTAHOBUTEIbHBIE MpouecChlI

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

4eTBEPTOE M TATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oauta, a 1eBsTOE — B 2,5 OasUIoB.
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Tecr Ne 1

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

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

1) HelTpalbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJIOKHTEIBHO-3aPSIKCHHBIC HOHBI
2) TONOXUTEIBHBIN 3apsi/ HOHA YMEHBIIACTCSI
3) oTpHUIATENbHBIN 3apsi/I HOHA YBEITHYHBACTCS
. I3 mpencraBneHHsIX HUKe peakunidi k OBP nucnponopunoHMpoBaHus NPUHAIIIEKHUT ...

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

. K BoccTaHOBUTEIIIM OTHOCSTCA ...

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

. CtenicHU OKUCICHUS KUcCJIopoaa a) B BOJC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBCHHO PABHHEI ...

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

. HepMaHraHaT Kajusia B OBP, MMPOTCKAOIIUX B KHCIOMH cpeac, BOCCTAHABJIMUBACTCA 1O ...

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

. B peaknuu, nporekatomierr mo cxeme Cr,S3 + KNO; =2 KyCrO4 + K;SO4 + NO okuciienuto

MOIBEPTAIOTCS CIEAYIOIINE JIEMEHTHI ...
1) aszorucepa

2)  cepau Xpom

3)  XpoMm u a30T

. Cymma k03¢ UIIMEHTOB B peaKIlvy, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyopy =2 ... paBHa



1) 30 2) 26 3)35

3J1e1ch0ngnqec1cne CHUCTEMBbI

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

Tect Nel
1. DaeKTpoIHBINA MOTEHIMAT ONPEACISIIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) Boabimana
4) Appenunyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MQIMgSO,||CuSOyCu mpu crangapTHBIX
YCIIOBHUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMy KO3 (PHUIIMECHTOB B ypPaBHEHUH dJICKTPOH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TIpUBEIEHHBIX  OKUCIWTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

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

6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DSJIEKTPONU3e Cyib(ara IMHKA, KOTOPBINA
npoBoAwin B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXE€Mbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISpPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKOH KOppO3uM TanbBaHomapsl Zn|Mg B CEepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8



Bueaynutopnas camocrosiTenbHas paboTa o0y4yaromuxcs OCYIIECTBISETCS B BHJE M3Yy4EHUS
JUTEPaTyphl IO COOTBETCTBYIOLIEMY pa3zieNly ¢ MpopaboTKON MaTepuana; o(popMIIeHHUsS OTYETOB IO
71a060paTOPHBIM padOTaM U BBIINOJIHEHUS JOMAITHUX 3a/IaHUM.

BapI/IaHTLI TeMaTHYeCKHUX JOMAIIHUX 3aJaHUi 11 BHeay)lI/ITOPHOﬁ CaMOCTOATEAbHOI pQGOTLI
CTYACHTOB 110 TEMaM

Jlomamuee 3aganue Ne 1

o TeMe «XuMUu4ecKas TEPMOANHAMUKA»

B nomaniaem 3amaHuu 1Mo teMe «XUMHUYECKas TEPMOIMHAMMKAY: TIepBas 3aJjaya OLICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amayga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKUU IPU CTaHIAPTHBIX YCIOBUSAX U mpu  Temmepatype T = 927 0C,
€CITU TEIUIOBOM A(PPEKT peakiuu 0 3aJaHHON TeMIIEPaTypbl HE U3MEHHUTCS. YKAXKHUTE: a) BBIICIACTCS
WIH TIOTJIONIAETCS DHEPIUs B XOJ€ peakiuu; 0) NPUYMHY HAWJIEHHOTO W3MEHEHHsSI SHTPOIIHH.
PaccuuTaiite TeMiiepatypy Hadaia peakiiuu.

3amaga No2

Beruncnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoOy = Ca(OH); () + CoH; (1), mOIB3ysACH
CTaHJIaPTHBIMU TEIJIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIN
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM paccuuTaiiTe TEMIoBON 3P(HEKT peaKiuu:
Hypy + COz ) =CO () + H2 Ory. TepmoxuMudeckue ypaBHEHHS:

a) Hp ™ T % 0O, = H,O ™) AH =-241,9 x]JIx;

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

Jlomaimnee 3aganue No 2

nmo TeMe «XHMMH4YeCKasd KHHETHKA)

B nomamnem 3amanuu no teme «XuUMHYECKas KUHETHKa»: NEpBas 3ajaya oreHuBaercs B 1,5
Oanna; BTopas — B 0,5 Oajuia; TpeThs, YeTBEpTasl U msaTas — B 1 Ga.

3amgauga Nel

Peaxnus nporekaer no ypaBHeHuto: Op ) 2 CO ) = 2 CO; (). HauanbHble KOHIIEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 m3MEHHUTCS
CKOpOCTh NpsAMON peakumu, korga mnpopearupyeT 30% CO? Bo CkoONbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peaKIMK, €U YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaga No2



ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuwuraiite BpeMsi, pu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYIIHT B PEAKIIHIO IIPH TEMIIEpaType
200 °C, ecim TemmepaTypHbIii K03 (UIHEHT CKOPOCTH PEaKIMH paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
IIPU 3TOM CKOPOCTb PEaKIiu?

3amaya Ne3

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

3amaya No4

Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj (7 HayanbHblE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS
BrIpasuTe yepe3 KOHIEHTPALUK PEareHTOB KOHCTAHThl PABHOBECHUS CIIEAYIOIIMX PEaKIIHii:
Nag + 3 Hag = 2 NHa, AH = 92,2 kJIx;
COs) +C =2 COu, AH = +160,5 kJIx;
COwm +HzO0u =CO2 @ + Haw, AH=-41,1 xllx.

Vkaxure HaIlpaBJICHUEC CMCHICHUA XUMUYCCKOTO PABHOBECUSA 3THUX peaKHHﬁZ a) IIpU MOHUKCHUN
TEMIICPATYpPhI, €CJIN OAaBJICHUC ITOCTOSHHO, 6) IprU MNOBBIMICHUW MOaBJICHHUA, C€CJIUM TCEMIICPATYypa
IIOCTOsHHA.

Jlomamnee 3aganue Ne 3

no reme «PacrBopsn»

B JOMAIIIHEM 3aJIaHUU 110 TEMC «PaCTBOpBI»I HepBafI, BTOpafl, TpeTBSI U ITasds 3aaa4u
orieHuBaeTcs B 1 6amn; yerBepras u mectas — B 0,5 6anna.

3agauga Nel

B xakom o6beme BojbI cieayet pactBoputh 1351 SnCly mist monydyenus 3M pactBopa xjopuaa
onosa (Il) c mmotHocThIO P = 1,405 T/™MN?

PaccuunTaiite: a) MaccoBylo JI0JII0 BelIecTBa B pacTBope; 0) MOJSAPHYIO KOHIEHTPAIUIO
SKBHMBAJIEHTA; B) MOJISUIBHOCTbB; ) THUTP; /1) MOJIBHYIO JIOJIIO BEILIECTBA B pacTBOPE.

3amaga No2

3aKoHYUTE MOJICKYJIAPHBIC W  HAIMMIIHUTE COKPAIICHHLIC HWOHHBIC YPABHCHUA peaKI_II/Iﬁ
B3aHMMOJICHCTBUS CJICAYIOIUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —



MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocraBbTe O JBa MOJIEKYJIIPHBIX YPABHEHUS PEAKLIMM K CIETYIOLIUM HOHHBIM:
Ba®* + CrOs/ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H'—Zn*" +H,S

3aaya Ne4d

Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.
3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponusy: Na,SiOs. Cu(NOgs),. KBr? CocraBbTe
WOHHBIC W MOJICKYIISIPHBIC YpaBHEHHUs THAPOJIHM3a COOTBETCTBYromMX coieil. Kakoe 3Hauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3amaua Ne6

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

Jlomamuee 3aganue Ne 4

1o TeMe «OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE nmpoueccsn»

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

3amayga Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHHUSX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OIPCACINUTC HaIpaBJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCaknuun npu CTaHAapTHBIX YCII0BUSAX, HCIIOJIBb3YA 3HaA4YCHUA
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB:

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

NH;ReO, +H, — Re + NH; + H,0



KBrO - 0O; + KBr

3amaya Ne2

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

NaCrO; + H,O, + NaOH —

Bi(OH); + NayS$;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa:) =

3ajaua Ne3

Haubl nBe okucnutenbHo-BocctaHoBUTeNbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyuield CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX TTOTEHIIUAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3HaueHme
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5

Imo TeMe «3.11eRTp0ngnqec1me CHUCTEMbBI»

B nomaminem 3amanuu o Teme «IeKTPOXUMUYECKUE CUCTEMBI): MepBasi 3a/1aya OIEHUBACTCS B
1 Gamn; BTOpas — B 1,5 G6anna; TpeThs — B 2,5 Oama.

3amayga Nel

CocraBbTe O3JCKTPOHHO-MOHHBIC ypPaBHEHHS JJIEKTPOIHBIX MPOIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOpPAa3ymollel peakiuu, MpOTeKarolieil Mpu paboTe raJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raipBaHHYECKOTO 3JIEMEHTA TMPH CTaHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, mpu KoTopor 3/IC raapBaHUYECKOTO JIEMEHTa YMEHBIIIUTCS
Ha 0,02B.

3amaga No2

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

Omnpenennute yObUTh Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUu, IPOUCXOIAIICH MPHU 3JIEKTPOIIU3E:



a) pacruiaBa NaOH;
0) pactBopa CoSOy,

Brraucnure (baKTI/I‘IeCKOC KOJIMYCCTBO MCETalljla, IIOJIYYCHHOI'O Ha KaToA€ IIpHU 3JICKTPOJIM3C

Co(NO3),, eciu 37eKTpOIIH3 IPOBOAMIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.
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VxkaxnuTe BO3MOKHEIC IIPUYKUHBI YMCHBIICHUS BbIXOJAa METAaJlJIa 110 CPaBHCHHUIO C paCUCTHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKasi TEPMOAUHAMHUKA»

OCHOBBI XMMHYECKON TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUJIbI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMH COCTOSIHUS CUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTaIbIN 00pa30BaHMs BELIECTBA.
TermmoBoit 3¢ddexr xmmuyeckoit peakuuu. DaxTopsl, BIMAIONME HA TEMIOBOH 3ddekt
XUMHUYECKON peaKIuH.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

OHTponHs Kak (PYHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMUKHY.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['n66ca.

Hampasnenne camorpon3BoJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITH.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA)

Xumndeckasi KUHETHKA. CKOPOCTh XMMHYECKOW PEaKIIMH U METOJIbI €€ PETYTUPOBAHHUS.
BrnusiHue KOHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM PeakIuu (3aKOH JIEHCTBYIOIINX Macce).
Binustnue Temneparypsl Ha CKOpOCTh XuMHuueckou peakmuu. [Ipasmno Bant — N'odda.
Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoIHOro KOMILIEKCca. DHEpreTuyecKas Juarpamma.

Kpuas Maxkcenna — bonbiimana. DHepreTuyeckuii 0apsep.

Karanutuueckue cuctemsl.

Bnnsnane kaTanu3aropa Ha CKOPOCTh XUMHYECKOW PEaKIINHU.

['OMOreHHBIi U TeTEpOreHHbIN KaTalus.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTUMBbIe U HEOOPATUMEBIE PEAKIIUU.

KoHcTaHTa XUMHYECKOT0 paBHOBECHS.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.

BinsiHue KOHUEHTpALMK, TaBICHUS U TEMITEPATYPHI.

®a30BbIE pABHOBECHUS.

®a3oBble AUATPAMMBI JJISI OTHOKOMIIOHEHTHBIX CUCTEM.

KonTposabHbie Bonmpockl 1o TeMe «PacTBopbDy

[TonsiTue pactBopa. PactBopuMoOCTh BelecTBa. PacTBOpUMOCTSH rasa.
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PactBopbrl. CnocoObl BbIpak€HHsI KOHIEHTpAallMU pPAacTBOpPOB (MaccoBas MJ0Js, MOJsIpHas
KOHIIEHTpaIYs, MOJISIpPHAsI KOHIICHTPALMsI SKBUBAJIEHTA, MOJIbHAS 10JIs1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MneanbHbIi pacTBOp.

3akonsl Payms: | (tonomerpuueckuit) u |l (30ymnockonuieckuii 1 KpUOCKOITMUECKUH ).

OcMmoc. Ocmotrnueckoe naBieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NMOHSATHUS U TOJIOKEHUS TEOPUU
Appenuyca.

Juccoumanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3pPEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpazoBaHus caaboro
AJIEKTPOJIUTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTENH.

I'upponus coneit. Tumsl TUAPOIN3A COJIEH.

KonuuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOpHl, BAUSAIOIIME HA IPOLIECC TUAPOIIU3A.

KonTpoJibHbIe Bonpockl 1o Teme «/lucnepcHbie cHCTEMBbD»

I'eTreporennsie cmecu. JlucrnepcHbIe CUCTEMBI.
HucnepcHocts. Kinaccupukanuu qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduasHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI nostyueHus KOJUTOUTHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIHO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrposabHabie Bompochl o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecch»

OCHOBHbIE IOHATHUSI TEOPUU OKUCTUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKITHI.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxxneiiire OKMCIUTENN U BOCCTAHOBUTEINH.

TuIbI OKUCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIUA.

VYpasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CHCTEMbD»
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11.

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

DIeKTpoXuMuIecKkre cucteMbl. Kiaccudukarus 3IeKTPOXUMHAYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iena «MEeTaul — pacTBOPY.
IManpBanmveckmii a5emMeHT Jdanusms — SIkoowu.

DIEKTPOABUKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne »IEKTPOIHBIX MOTEHUUAIOB. Psii  CTaHZAPTHBIX HJIEKTPOAHBIX IMOTEHIIMAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKCHHI.

VYpaBuenue HepHcra.

DJIEKTPOJIN3 PacIuIaBoB U pacTBOPoB. KaToiHbIE M aHOIHBIE TTPOLIECCHI.

OO0beauHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

Koppo3zus metamios. Kinaccudukaiiys Koppo3HOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.

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

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie 1 aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3uH.

3anmra METaJJIOB OT KOPPO3UH.

3aluTHBIC TOKPBITUS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUThI OT KOPPO3UHU METAJLIOB.

XUMHUYECKHE UCTOYHUKU TOKA. ["aJIbBAHMYECKUN 3JIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XUMHUYECKHEe NCTOYHUKHU TOKA. TOIJIMBHBIC 3JICMEHTHI.



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3YITATOB OOYUEHHUS 1O JUCIUILIMHE 32 ONPEIeIICHHbIN TIepro] 00ydIeHHS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
o0OyueHus

O1eHOYHEIE Cpe€acTBa

OK-1: ciocobHOC

TBIO K a6CTpaKTHOMy MBIIJICHHUIO, aHAJIN3Y, CUHTC3Y

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- METOABI  TEOPETUYECKOTO H
IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
B 0071aCTH XUMHH

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:

1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUA U3 HETO.

OHntponus. YpasHeHue bosnbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.

Oueprus ['m66ca. HampaBiieHus XMMHUECKHUX MPOIIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckas kpupasi.

CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHUSL.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.

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

Xumnueckoe paBHoBecre. KoHCTaHTa XUMUUECKOTO paBHOBECHSI.

RBEO0oNT oMW

-
no

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.
14.  PactBopsl. CriocoOBI BbIpaXKE€HUsI KOHLIEHTPAI[MH PACTBOPOB.
15. PactBopb! 21ekTpoianToB. CTeneHb U KOHCTaHTa MEKTPOIUTUYECKON TUCCOLMaluU. 3aKOH

pa3basnenus OcTBaibaa.

16. Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

17.  PactBopumocTts. IIpousBeneHne pacTBOPUMOCTH. YcCIOBHE OOpa3oBaHMsI U PACTBOPEHMS
OCaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

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

20.  Jucnepcusie cuctemsl. Knaccugukanus. Jlnopunbaeie u 1uodoOHbIe KOITOUIBI.

21.  CTpoeHue KOJUIOMIHBIX YaCTHII.

22.  Koarynauus KOJUIOUJHBIX PacTBOPOB.

23. OKHUCIHUTENBHO-BOCCTAHOBUTEBHBIE CBOMCTBA BEILIECTB. Knaccudukanus

OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.
24. DIIEKTPOXUMHUYECKHE CUCTEMBI. 3aKOHBI Dapajes. DIeKTPOIHBIN MOTEHITHAAT.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
25. IManpBanm4eckwmii 3emenT Jlanusisa Axoou.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHne 31eKTpoIn3a.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBIA MPOIECCHl IPHU IEKTPOJIN3€e pacTBOpoB. [IprumeHnenune
AJIEKTPOJIU3A.
28. Kopposus. Buasl kopposun. CriocoObl 3a1IMTH METAJUIOB OT KOPPO3HUHU.
YMetb - pemlaTb ~ pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anua 014 3auema:

MIPUMEHUTENHEHO K Marepuaty 1. Hanmcarb 51eKTpOHHBIE ypaBHEHHUS OJJIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CyMMAapHOMN

MIPOrpamMmbl; TOKOOOpa3yromiel peakuuu, BeIMUCIUTh, DJ[C raJlbBaHHMUYECKOTO 3JIEMEHTA, €CIIM KOHIICHTPAIHH

- IPOTHO3UPOBATH BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.

MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hammcath MOHHBIC M MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coieit: KsPOy, NaySOy,

MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX,

- MPOBOJWTH 3KCIEPUMEHTAIbHBIC
UCCIICIOBaAHHUS 1o 3aJJaHHBIM
METOIUKAM B chepe
npodeccHnoHATLHOM IeATEIIBHOCTH;

3. 3aKOHUYUTH YpaBHEHMsI peakLUii, HAKCaB UX B MOJIEKYJISIPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuia kaibius coaepxurca 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mit. Paccuuraiite: o(Ca(OH)2); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHCHHS OKACIUTEILHO-BOCCTAHOBHTEIBHBIX PEAKIIHIA:

KoCry,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HoO —.

6. Hamucath SJ€KTpPOHHBIC YpaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. Hamucath ypaBHEHHs PEaKIUii THIPOIU3a B MOJIEKyIsipHOM U woHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTh 5J€KTpPOHHBIE YpPaBHEHHUS OJIEKTPOJHBIX MPOIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 mons/1, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Boapl. [IMOTHOCTE TOJIy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh S7I€KTPOHHBIE YpPaBHEHHUsS AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIIM KOHIICHTPAIHH
MOHOB METAJIOB PABHBI: [Mn2+]=0,01 mous/11, [Ag']=1,0 Moms/m1.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

12. 3akOHUYUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEpPMOIMHAMUYECKYIO BO3MOKHOCTD poTeKanus peakuuu CaO) + 2 Co) =
= CaC; () + CO(y), AH; = 460 xI>x pu cTaHIapTHBIX YCIOBHAX. PaccunraliTe TeMnepaTypy Hadaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCy)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:
KMnO, + NaNO; + H,SO,4 —, Cry(SOy)3 + Br, + NaOH —.

15. Onpenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB nporekanus peakuun 2 Cl oy + 2 HoOy =4
HClyy + Oy (1, AH; = 115,6 x/[x npu cranmapTHbIX ycnoBusx. PaccunTaiite Temmeparypy Hadaia
peakuun, ecau S(Clp)=223 Jx/mons K; S(H,0)=189 JIx/mons-K; S(HClH= 187]x/momas-K;
S(02)=205 Tx/monbK.

16. Harucatps ypaBHEHHs peaKiliii ruaposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omorenHass peakuus mporekaer mo ypasHeHutro H, ) + b ) = 2 Hly). Havanbnas
KOHIIEHTpanusi Bogopoxa 2,1 mone/n, noma 1,5 monb/n. Bo CKONBKO pa3 M3MEHHTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTs MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTb HpoTekaHHs peakuuu CS; ) +3 Oyp=
=CO; ) + 2 SO; (y, AH; = -1075 k[l mpu cTaHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Hauana peaknuu, eciu S(CS,)=151 Jlx/monb K; S(02)=205 Ix/momas-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 JTxx/monbK.

21. Peakuus uer no ypasHeHuto: 2 Hy ) + Sy () = 2 HySr). HauanpHas KoHLEHTpanys Bogopoaa
2 monb/1, cepsl 1,5 Moinb/n1. OnpeienuTte BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
korna npopearupyet 0,7 Monb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOYKHOCTh IIPOTEKAHUS peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHgapTHBIX 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(S0O,)=248 JTrx/monb K.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

HIIEMEHT OrneHouHbIE CPEACTBA
oOyueHus
KOMITCTCHIIHH

23. HauanbHble KOHIEHTPAMH UCXOIHBIX BelecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () 6bLIH

pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,

koraa npopearupyet 0,8 monn/1 SO,?
24. B pactBope oprodochopHoii kucnotsl Maccoit 1200 r u ruroTHOCTBIO 1,153 1/MIT copepkutest

312 r H3POq. Paccumnraiite: ®(H3POy); Cy; Cox; Cny N(H3PO4) 1 N (H20); T.

Bnagets - HaBbIKAMH MTPUMEHEHHS OCHOBHBIX Ilpumepnsvie npakmuyueckue 3a0anus O 3auema:

XHUMHUYECKHX 3aKOHOB B
npodeccHnoHaAEHOM 1A TEIILHOCTH;
- METOAMKAaMH HCCIICJIOBAHUSA |
HaBbIKAMU pabOThl B XMMHYECKOH

nabopaTopuu;
- CIIOCOOHOCTHIO  aHAJIM3UPOBATH
pe3ybTaThI UCCIICIOBAaHUN

MIPUMEHUTETHEHO K chepe
poheCCUOHAITLHOMN JICATEIbHOCTH.

1. JJna peakuuu CHy y + COy () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIIPABICHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHsX M pH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ ¢deKT peakuu 0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOUIAeTCS 3HEPIrHsl B XOJAE PEakuH; 0) NpUYMHY HalJIEHHOTO M3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKkIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. YKkaxure HalpaBlIeHUE CMEIIEHHsS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLUi: a) PU MOHMKEHUU TEeMIIEpaTyphl, €CIU JaBJIEHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIOTHI C ITUIOTHOCTHIO 1,84 1/mMi
notpebdyetcs nis npurorosienus 2 i1 0,25M pactopa?

4. Kakwe w3 cienyronux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa MarHus noiydeH myrem cMemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYYEHHOTO 30JI1 W HAIHUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEJEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
MPOTEKAHUS peaxIuu npu CTaHJIaPTHBIX YCIOBUSIX, UCTIONB3YS 3HAYEHUS
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos HJ + HiPO, — J, + H3PO; + H)O0.

7. TlpuBegute cXeMbl SJEKTPOIHBIX MPOIECCOB U MOJEKYISPHBIE YpaBHEHUS PEaKIui,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpesie; 6) BO
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeae 3a 20 MuH, ecliu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe JIEKTPOHHO-MOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHO1 MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOISTICH MpH diekTposmse pactBopa CoSO4 Beramcnmre




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

(bakTHYeCKOe KOJUUECTBO METaslIa, OIyuYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAWIN B TeueHUH | 4. Bbixoa MeTtamia o Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE IPUYMHBI YMEHBIICHHS BBIX0JIa METAJUIA [0 CPABHEHUIO C PACYETHBIM.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIPOCA U OJIHO IMIPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACJIbHBIX 3HAHUM, YMEHUHN, HABBIKOB, OOYYAIOIINIICS UCTIBITHIBACT 3HAUUTEIIbHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEIUIEKTYyalbHbIe HABBIKU PELICHHS MPOCTHIX
3azad.



