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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouast mporpamMma repecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzanuu 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 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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




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.

Jis  u3ydeHus — AWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Huctunnmua Xumus BXOIUT B 0a30ByIH0 4acTh y4eOHOro IUTaHa oOpa3oBaTeNlbHOM
MIPOTPaMMBI.

Jns  u3ydeHus  AWCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YNIbTATE H3yUCHUS TUCITUILTNH/ IPAKTHK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA 1/13yqu1/151 I[I/ICLII/IHJII/IH/HpaKTI/IK:

be3onacHOCTE XU3HENEATSITLHOCTH

DJIEKTPOTEXHUKA U JIEKTPOHUKA

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare OCBOEHHS IUCHUIUIMHBI (MOIyJsl) «XHMHsS» OOyYaroluiics TOJIKEH
o0s1afaTh CIeAyIOIUMU KOMIETEHIUSIMMU:

CTpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUs
DIIEMEHT
KOMIIETCHILIUH

OIIK-1 YMCHHEM UCITIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX TUCIUILIINH B
HpO(i)GCCI/IOHaHI)HOfI ACATCIIBHOCTH, IPUMCHATH MCTOJIbl MATEMATUYCCKOT' O aHAJIN3a U
MOZACIINPOBAHUS, TCOPETUUCCKOI'O U SKCIICPUMCHTAJILHOT'O UCCIICTOBAHUA

3Hartb - OCHOBHBIC XUMHWYECKUE MOHATHS, I0JI0KEHUS U 3aKOHBI;
- COBPEMEHHBIC HAIIPaBJIICHUS Pa3BUTHs HAYYHBIX TEOPH;
- METO/Ibl TEOPETHUECKOTO 1 SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHNUS B 00JIACTH

XUMHUH
YMmeth - pemaTh pacyeTHbIE 3aJ]a4M IPUMEHHUTENIBHO K MaTepuaity porpaMMel;
- aHAJIM3UPOBATH NIPOLIECCHI, IPOUCXOAAIINE B PA3JIMUYHBIX XUMUYECKHUX
CHUCTEMAX.
Biagers - HaBBIKAMU IIPUMEHEHUs COBPEMEHHBIX XUMUYECKHUX 3aKOHOB U TCOPUH B

npohecCHOHANBEHOM e TeNbHOCTH,
- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHLHOTO
UCCIIEI0BAHUS




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHMIIINHBI (MOIYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas pabora — 8,7 akaJi. 4acoB:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— pHeayautopHas — 0,7 akaj. 4acos;

— camocTosTeabHas padota — 95,4 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHast paboTa E =z dopma TeKyIero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. acax) =l . p Kon
> & © | camocrosTenbHOM | ycneBaeMOCTH U
£ o .
JUCLUTUTAHBI & KOMIIETEHIIUU
25 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | 3 &
Jlex. 23 aTTecTaluu
3aH. | 3aH. |Q &
1. 1 Xumudeckast TepMOANHAMHKA
CaMOCTOSITEIIbHOE
n3ydeHue yaeOHon
Y‘IH Ha 3:01‘;1 3amura
1.1 Xwumwudeckas TepmoguHamuka | 1 20 Y KOHTPOJIBHOMN OIlK-1
JATEPaTypHI;
paboTsl.
- peleHue
KOHTPOJIbHOU
paboTsl.
HWroro no pazaeny 20
2.  Xumuyeckas KHHETHKA
CaMOCTOSITENIbHOE
u3y4yeHue yueOHoi
g W Ha yH0171 3aura
2.1 Xwumunueckas KHHETHKA 1 20 i KOHTPOJIbHOM OIlK-1
JIUTEPATYPBHI;
paboTsI
- perieHne
KOHTPOJIbHOU
paboThI.
Hroro no pazneny 20
3. PactBopsl
- ohopmieHUe
oTyera 1o
1abopaTopHBIM
aborawm;
p ? 3amuTa
CaMOCTOSITENIbHOE nabopatoproii
3.1 PactBoOpEI 1 2 2 10 .| pabotel 3ammra OIIK-1
M3y4YeHHe yaeOHOH N
N KOHTPOJIBHON
U Hay4yHOH
paboTsl.
JIUTEPaTypBHl;
- peleHue
KOHTPOJIBHON
paboThL.
HWroro no pazneny 2 2 10




4. JucnepcHble CUCTEMBL

CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
qu Ha y}?oﬁ 3aumura
4.1 JlucnepcHbIE CUCTEMBI 15 i KOHTPOJIBHOM OIlK-1
JIUTEPaTyphI;
paboThI
- pereHne
KOHTPOJILHOU
paboThI.
Hroro no pazaeny 15
5. OKHCIHTENBFHO-BOCCTaHOBUTEILHBIE
IPOLECCHI
CaMOCTOSITETTbHOE
u3y4yeHue yueOHoi
51 5 Y yaes 3ammra
1 HAyIHOU .
OKHCIUTENbHO-BOCCTAHOBUTEIILHbIE 15 KOHTPOJIbHOM OIIK-1
JIMTEpaTypBHI;
TIPOIIECCHI padoThI
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 15
6. DNEeKTpPOXMMUYECKUE CHCTEMBI
- opopmIIeHHE
oT4eTa o
1abopaToOpHBIM
adorawm;
p ’ 3amura
CaMOCTOSITETTEHOE AabopatopHoii
6.1 DIeKTPOXUMHUYECKUE CUCTEMBI 15,4 .| pabotsl 3ammra OIIK-1
u3ydeHue yueOHoui .
N KOHTPOJIBHON
1 HayIHOU
paboTsl.
JIUTEPaTypBI;
- perieHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
HWroro 3a cemectp 95,4 3au€r
Wroro no nucuumnnune 95,4 3a4er OIlK-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 IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS NPE3EHTALUEH.

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
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, 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 pa3HOOOpas3HbIe
(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 pedepaToB 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 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE 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 U IPOWUTH 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/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. 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 oOpamenus: 14.02.2021). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
Ceenenus nocrynnsl 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 (mara obpamenus: 14.02.2021)). - MakpooObeKT. - TEKCT . ACKTPOHHBIH. -
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 : IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Komsna, JI. T'. OxucnutenbHO-BOCCTaHOBUTENbHBIE peakiiMi. OCHOBBI AJIEKTPOXUMUM :
yueoHoe mocobue / JI. I'. Konsina, 3. P. Mymuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58 c.
:m.,tabm. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 14.02.2021). - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIIA. -
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. Kpatkuii cnpaBouHHMK (usnko-xuMuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. PaBnens, A. M. [lonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBEHHBIMN.

6. 3BecTus BBICIINX YU€OHBIX 3aBeICHUI. XUMHUS U XUMHUECKAs TEXHOJIOTHSI:
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MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOMCXOJUT KaK BO BPEeMs JIAOOPATOPHBIX 3aHATHUN, TaK M HA TUIAHOBBIX KOHCYJIbTAIMSIX, W Ha
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMoOCTOsTelIbHass paboTa OO0y4aromMXCs MPEANoiaraeT MpPOXOXKIACHHUE
TECTUPOBAHUSA M0 KAXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAlOT TEOPETUUECKUE U MPAKTUYECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BOIPOCY IpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CpPEAH
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHUM IJI5 TEKYIIEro KOHTPOJIsI
XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJMHAMUKA»: TIEPBbIE IIECTh 3a7aHuil oueHuBarorcs B 0,5
Oama, ceapbmoe — B 1 6asu1, a BOCbMOE, JIEBATOE U JIecATOe 3aJaHusl — B 2 Oaa.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBerit 3aK0H (TIEpBOE HAYAII0) TEPMOTUHAMHUKH MAaTEMaTHUECKH 3aITMCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HammcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe o0pa3oBaHMs OKcuma a3ota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 /K TENIOTHI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOIIPOM3BOIBHOIO TEUECHUS PEAKIMH IIPU CTaHIAPTHBIX YCIOBHAX M IIpH TemiepaType 627°C.

BemectBo AH®293  (KJIx/MOIIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak uzmeHsieTcs SHTPONHUS MPU Pa3oKEeHUU KapOoHaTa KanbLuus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4YecKkasas KHHETHKA

B Tectax o Teme «XuMuuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JEBITOE M JIecsaToe — B 1 0ajl, a OJUHHAAIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pa3zpen xuMuu, N3y4aronIuil CKOPOCTH U MEXaHU3MBI XUMUYECKUX PEAKIIUH, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJIHOCTBIO PACXOYETCs] OJTHO U3 UCXOHBIX BEIIECTB
0) M3MeHEeHUE KOJTMYECTBA BEIIECTBA PeareHTOB (M MPOIYKTOB) PEAKIIUH B SAMHUILY BPEMEHU B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEaKIIM K MOMEHTY OKOHYAHHSI pEaKIInn
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOU PeaKinuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIBI PEATUPYIONTUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocrossHuE XUMHUYECKOTO PaBHOBECHS 00pPaTHMBIX MTPOIIECCOB KOJTMYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
6. Kak 3anuceiBaercs Bipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NOJ*[H.0] 6) V = k[NH;3][O,] B) V = k[NO]*[H,0]°



7. Kak 3anumiercs BeIpaKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) Kr = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpamme 1MokasblBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?

ayl E ¢ .
4
0) 2 2
v
B) 3 Y
% ;
—y Y

v

XOJ1 pEaKIu

9. Ut0 MOXHO CKa3aTh O PEAKIUH, H300pAKEHHOW HA TUarpaMMe K Borpocy 87
a) 9K30TepMHUUECKas peaKius
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) peaKIIMsi ONMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCsl BIEBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) IIpH MOBBILICHUHU TEMIIEPATYPbl
B) TIPH TTOBBIIICHUY JIABJICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpauusi Bojopoja paBHa [,2 Moub/a. Bpeluncaute HUCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0
PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe OlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeThbe,
YeTBEpPTOE, MATOE U IIeCTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel
1. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K"+ 30,5 = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH CONITHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOp BOJOM

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



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKCcH aMMOHHMSI
2) THIPOKCH KaJIHsl
3)  XJopuI Kalblus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 coei
2) JIUCUPOTIOPIUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel
1. Vkaxwurte pa3Mepbl YaCTHI[ KOJIOUJIHBIX CHCTEM
1) MeHbIne 1 HM
2) 6onbmie 100 HM

3) ot 1 am 10 100 HM
2. Kakue wuoHBI CcmOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWAA, YaCTUIBI KOTOPOTO HMEIOT
TIOJIOXKUTEIBHBIN 3apsia?

1) KaTHUOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJIEKYT

3. 21.]'[5{ KaKoOIro OJJICKTPOJHWTA IMOPOr KOoaryjsinuu KOJIouJa C ITOJOXUTCIIBHO 3ap$[>1<eHHoﬁ
YacTUIEH JOKEH OBITh HAUMEHBIITUM?

1) XJTOPHUJT KaJIHsI
2) cynbdar Kanus
3) optodocdar Kaus

4. Muneina 3oms umeer crpoenune:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT MTPACT POJIb HOHHOTO CTabuIn3aTropa’?

1) xyopun xenesa (111)
2) BOJIA
3) THJIPOKCHUT KaJIHsI

5. Ilpwu B3aumopericteuu 20 mu 0,001 H murpara ceunma () ¢ 10 mur 0,02H cynsdara xamus
obpasyercst 30ib cyabdara cBunma (ll). K kakomy snekTpoay MOKHBI MEpeMEInaThCst
YaCTHIIbI TUCTIEPCHOM (ha3bl IPH IIESKTPOTH3E?

1) HaXOJSTCS B COCTOSIHIM JUHAMHYECKOTO PAaBHOBECHS
2) K KaTomy



3) K aHOZY
6. B nBe konOGwel Hanmuro mo 50 mu 3078 TUApOKCcHIA skenes3a. [[nsg Toro 4troObl BBI3BATH
KOAaryJIsLuIo 307151 OTpeOoBaIoch 100aBUTh: B mepByto — 5,3 Mt 1H pacTBopa xnmopuaa xamus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Berunciaure mopor Koarymisuuu
Ka)XXJIOTO 3JICKTPOJINTA.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IMpOoLECChI»: IMEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU JIEKTPOHBI

2. IIponiecc BOCCTAaHOBJICHUS UMEET MECTO B CIIy4ae, KOTAa ...
1) HeifTpanbHbIe aTOMBI IPEBPALIAIOTCS B MOJI0XKUTEIbHO-3aPSDKCHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HOHA YMEHBIIIACTCS
3) oTpHLATENbHBII 3apsi HOHA YBEITHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,

3) Mg + S =MgS
4. K BOCCTaHOBHTEJISIM OTHOCSITCS ...
1) METaJUIbI, BOJIOPOJI, YIIIEPOT
2) aKTHUBHBIC HEMETAJLITBI
3) AJIEMEHTHI, HAaXOJISIINECs B CPEeIHEH YaCTH MePUOANUECKON CUCTEMBI
5. CreneHn OKHCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/a COOTBETCTBEHHO PABHHI .. .
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar kanms B OBP, mporekaromux B KUCIION cpefie, BOCCTAHABIMBACTCS 1O ...
1) karrona Mn?*
2) MaHTaHaT-HoHAa MnO,”
3) okcuaa mapranua (II) MnO

7. B peakiun, mpotekarotieit mo cxeme Cr,Sg + KNO3; 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPTaroTCs
CIICYIOIINE DJIEMEHTHI ...

1) a30T U cepa
2) cepa U XpoMm
3) XPOM H a30T
8. Cymma k03 PHUIMEHTOB B peakiuu, TpUBEIeHHOU B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

DJIEKTPOXMMHUYECKHE CHCTEMbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOC M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6asut; TpeThe U ueTBepTOoe 3amanus— B 1,5 6ana; mectoe u cenpbMoe — B 2 Oaa.

Tect Nel



1. DaexTpoaHBIN MOTSHIIMA ONIPEACIISIOT 110 YPABHEHHUIO ...

1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bonpumana

4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro snementa MQIMQgSO,||CuSOyCu mpu crangapTHBIX

YCIIOBUAX
1) 2,03
2) 271
3) 2,71
4) 081

3. Kakue mpoaykThl 00pa3yroTcsi Ha KaTojIe MPH JIEKTPOJIN3e PacTBOpa HUTpaTa cepedpa’?
1) BOZOPO/T

2) cepedpo
3) a30THas KUCIIOTa
4) KHCJIOPOJI
4. VYkaxute cyMMy KO3 OHUIIMEHTOB B ypaBHCHHUH dJICKTpoJin3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas W3 TPUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUHA  IPOTEKaeT
CaMOTPOM3BOJIBHO B MPSMOM HaIlpaBiIeHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bpluumciure Maccy IMHMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex rnpu cuie Toka 1A

1) 2,1:107
2) 0,05

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OAIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOpPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpezne. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHass padoTa OOYdYaroIIMXCsl OCYIICCTBIISICTCS B BUJC H3yUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH /151 BHEAYAUTOPHOI CaMOCTOSATEIbHOI padoThl
CTy}IeHTOB o TeMamM

Jlomaninee 3aganue Ne 1
no teMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe « XuMudecKkas TepMOJUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaplICHHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIUHU MPU CTAaHJIAPTHBIX YCIOBUAX M Mpu  Temmeparype T = 927 0C,
eclii TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WU TIOTJIONIAETCS JHEPrus B XOJ€ pPEakiuu; O) NMPUYMHY HAWJICHHOTO HW3MEHEHUS DJHTPOIHUH.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJAPTHBIMHU TEIJIOTAMH OOpa30BaHUs pearupyromux BeniecTB. CKOJIbKO TEIIOTHI BBIACIUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPABHEHUSM PACCUUTANTE TETIOBOM 2((DHEKT peaKIuu:
Hypy + COz)=CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp ® T 24 0)) = H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rnaras — B 1 6asr.

3amaya Nel
Peaknus nporekaer no ypasHeHuto: O; oy +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauuu

pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 m3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyer 30% CO? Bo ckonbko pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOPaTHOM peaKIuy, €CIU YBEIMYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBAa BCTYNAeT B peakuuio 3a 20MuH.
Paccuwnraiite BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKITUIO IPU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKoIbKo pas H3MEHHTCs
IIPH 3TOM CKOPOCTh PEaKIH?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMU UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEHIECTB PABHBIL:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnoi cucrtemsl: CO ) + HoO y = CO2 (7 + Hy () HavanbHble KOHIEHTPALMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute uepes3 KOHIIEHTpAIMH PEareHTOB KOHCTAHTHI PABHOBECHS! CIEAYIONIUX PEaKIIUii:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ™= 2 CO(]-), AH =+160,5 x/Ix;
CO(F) + Hzo(r) =CO, @ T Hz(r), AH =-41,1 k]I x.

YKakuTe HanpaBlIeHUE CMEIIECHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IPU MOHMKCHUU
TEMIIEPATyphl, ©CIM JaBJICHHE ITOCTOSHHO, O) TPH TIOBBINICHWU JAaBJICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThs M IATas 3aaadd
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3amaua Nel

B xakom o6beMe BojbI cieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 1/MI?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PAaCTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAlllCHHbIE HOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHOI KUCITIOTHI.

3amaya NeS

Kakue u3 ciemyrommx cosneit moasepratorcs ruaponnsy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

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

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamaem 3aganuu nmo teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MTPOIIECCH»: TIEpBas 3a7a4a
orieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oa.

3amayga Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe ANEKTPOJBIKYIIYIO CIUIy W ONpPEACIUTE HaIlpaBiICHUE CaMOTPOU3BOJIBHOTO
MpPOTEKaHUs  MEepBOM  peakluud MNpU  CTAHAAPTHBIX  YCJIOBUAX,  HUCIONB3YyS  3HAUYECHHS
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB:

H] + H3PO, — J, + H3POs; + H,0

HNO, — HNO3; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)3 + NaS$,05+ NaOH —

Bi.O; + C —



Mg + HNO3 (pae) —

3amaua Ne3

Janbl nBe okucnutenbHo-BoccTaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHI[UAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpeae (HNOsj). Paccuuraiite 3HadeHwue
3JIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPABHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHCHHE TOKOOOpA3yroIleH peakiuy, MPOTEKarolied Npu pabdoTe TajJbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIMAT aHOJAa PAaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUYMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBope, pu KoTopoit D/IC raibBaHU4YeCKOT0 AIeMEHTa YMEHBIIIUTCS
na 0,02B.

3amaga No2

[IpuBenuTe CXEMBI JJCKTPOAHBIX TPOIECCOB M  MOJCKYISPHBIC YPAaBHCHHS PEaKIIHiA,
MIPOTEKAIOIIUX [IPH AIIEKTPOXUMHUYECKOH Koppo3uu raasBanonapbl Co/Ni: a) B kucnoii cpene; 6) BO
BIIQYKHOM BO3/yXE€.

Onpexnenute yObUIb MAacChl aHOJIA MPH KOPPO3UHM B KUCIIOHW cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOIECCOB (aHOM WHEPTHBIA) W
MOJIEKYJISIPHOE YpaBHEHHE PEAKIUH, POUCXOAIIEH MPHU dNEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Breruncnure (akTHueckoe KOJIMYECTBO METallla, MOJTYYCHHOTO Ha KaTOJe TPH JIIEKTPOIIN3E
Co(NO3),, eciu 37eKTpOIHA3 TPOBOAWIM B TedeHuu | 4. Beixoa Metaia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIC TPHYNHBI YMEHBIIICHUS BBIXO/a METaJlIa TI0O CPABHEHHIO C PACUCTHBIM.

BapuaHT 1oMalHeil KOHTPOJILHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
....65°6p" VkaxuTe MI0JIO’KEHUE 2JIEMEHTA B
Tema 1. MEPUOJNYECKON CUCTEME: MEPHOJ, IPYyMIy, HOArpYIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMEeHT. CoCTaBbTE 3JIEKTPOHHYIO (GOpMYITy
CTpPOeHHME aTOMa aToMa »JJIEMEHTA. YKaXUTE D3JIEKTPOHHOE CEMEWUCTBO,
MeTal WIH HEMeTaIll. CocraBbTe

JIEKTPOHHO-TpapuuecKyo GopMylny s yKa3aHHBIX
3JIEKTPOHOB B HOPMAJILHOM COCTOSIHUU.
3aganme 2. VYKa3zaTh BCe KBaHTOBEBIE 4YHCIA JUIA
JJIEKTPOHOB, OTBEUYAIOIIUX CIEAYIOIIEH SIIEKTPOHHOMN
dhopmyne 5p6

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU IOMOILN
Kuc/10THO-0CHOBHBIE CBOMCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIINE




BeIIECTB

peBpaICHUA
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

Tema 3.
XuMuueckasi TepMOAUHAMMKA

3aganme 1. Jliis peakiun FesOuk) + Hoqy = 3Fe0k) + HO
OTpe/IeINTE BO3MOXKHOE HAIPaBJIEHHUE CAMOIPOU3BOJIBHOTO
TEUCHUS PEaKIIMU TPU CTAHIAPTHBIX YCIOBHSAX U IPHU
Temriepatype t =1227°C, ecnm TeruioBoii adexr 10
3a/1aHHOM TEMITEpaTyphbl HE U3MEHUTCS.

VYkaxuTe: a) BbIICISAETCS WM MOIVIOIIAETCS SHEPIUsl B XOJIe
peakiyy; 0) TMPUYMHY HAWICHHOTO W3MEHEHHUsI SHTPOIHH.
Paccuuraiite Temneparypy, Mpu KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE M TIPOUCXOAUT cMeHa 3HaKa AG.
3ananue 2. Beranciure Terosoit addekr peaximn 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), MONB3YACh CTaHIAPTHBIMU
SHTANBIMSAMU ~ O0Opa30BaHMSI ~ PEArMpYIOIIMX  BEIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIEIUTCS (IIOTJIOTUTCS)
py 00pa3oBaHKM BelecTBa Fe B konuuecTse 56 17

Tema 4.
XUMHYECKAd KHHEeTHKA U
XHMH4YecKoe paBHOBeCcHE

3aganme 1. TemmeparypHblii KO3((UIMEHT peakIiu
paBeH 2,5. Kak u3MeHHMTCS CKOPOCTb peakluH: a) MpH
noBbIIeHUN TemnepaTypsl ot 60 mo 100°C; 6) mpwm
OXJIAKJICHUH peakiimoHHo cmecu oT 50 o 30°C?
3ananme 2. Jliia oopatumoit peakiun FesOux) + Haypy =
3FeO) + HOr3anuimmre BbpaskeHHe KOHCTAHTBI
paBHoBecust AH®, x/[x =+ 69,8. Ilpennoxure crnocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH IPOAYKTOB PEAKIIHH.

Tema S. PacTBopbl

3aganume 1. B 180 M Boasl pactBopeno 20 r cynbdara
Mmapranna. [lonyuuics pactBop miotHocThio 1,101 r/mi.
Brruucnure MonsipHyI0, HOpMaJIbHYIO, MOJISTEHYIO
KOHIIEHTPALlUU U MacCOBYIO JOJI0 PACTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U
HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEaKIIUn
B3aMMO/ICHCTBUS B paCTBOPAX MEKIY:

Bi2(804)3 " NaOH; FEC|3 " HzS;

NH4,OH u MnCly; H,SO,4 u Ba(OH)z.
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIDHBIE U
MOJIEKYJIIpHbIE ypaBHeHHs ruapoiuza cojeir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umeror
pacTBOPBI ITUX COJIEH?

Tema 6.
OKHCJINTEIBLHO-BOCCTAHOBUTEILHBIE
CBOJNCTBa BelIeCTB

3apanue. MeTo10M 3IEKTPOHHOTO OanaHca moaoepuTe
K03 (HUIIMEHTHI B YPAaBHEHUSAX, YKAKUTE OKUCITUTEND U
BOCCTaHOBHUTEITb, HAITUIIIUTE JICKTPOHHBIC YPABHCHHUS
MIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHUS

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,O

CuSO4 + H3PO, + H,O = CuH + H3PO4 + HSO4

Tema 7.
DJIeKTPOXUMHUYECKHE CHCTEMBI

3ananue 1. /[y ralbBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAIIJIOB
Zn wu Ag, NOrpy>KeHHbBIX B PaCTBOPHI UX COJIEH C
KOHIIEHTPallue HOHOB METAJIIOB
A™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY raJlbBAHUYECKOIO
JJIEMEHTA;
2) HaIMIIATE YPAaBHEHUS DIIEKTPOIHBIX
IPOIIECCOB U TOKOOOPA3yIoUIel peaklnu;




3) paccuuTaiTe AMEeKTPOABUKYIILYIO CHUITY
raJIbBaHUYECKOTO DJIEMEHTA.
3ananme 2. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHUE PEAKIINH, TPOXOISAIICH MPH IJIEKTPOIH3E
paciiiaBa win pactBopa siaekrpoauta  pacmiaB CaCl;
Boruncnute Maccy MeTasuia BhIACTUBIIETOCS HAa KaToje,
€CJIM JIEKTPOJIN3 TPOBOIMIM Mpu cujie Toka A =10,0. B
TE€4eHHEe BpeMeHu = 2,5 4.BbIxoa Merauia o Toky Br
cocraBun  98%.
3ananme 3. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB U MOJIEKYJISIPHOE YpPaBHEHUE PEAKIUH,
MPOTEKAOIIEH IPU ANEKTPOXUMUYECKOM KOPPO3UHU
ranpBaHomnapel: Pb - Sn
a) B KHCIIOH cpenie;
0) B atMoc(epe BIAKHOTO BO3IyXa.

oakrwdE

N

RBEB©o~NO AW

0.
1.
12.
13.
14.
15.
16.

KoHTpoJibHbIE BOIPOCHI 0 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XUMHUYECKOU TEPMOJIUHAMUKHU: IIOHATUE CUCTEMBI, BUbI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U PYHKIIUUA COCTOSHUSL CUCTEMBI.

Buytpennss sueprusi. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTanbnus Kak (YHKIUS COCTOSIHHS CUCTEMBL. DHTANIbIUS 00pa30BaHMsI BEIIECTBA.
TernoBoit a3pdexT xumudeckoi peakiuu. GakTopel, BIUAIONIAE HA TEIUIOBOK (P deKT
XUMHUYECKON PEaKIINH.

Tepmoxumus. 3akon 'ecca.

CnencrBus u3 3akoHa ['ecca.

DHTponHs KaK (YHKIHS COCTOSTHUS CHUCTEMBI.

Bropoii 3aK0OH TepMOIMHAMUKHU.

Tperwnii 3aKOH TEPMOINHAMHUKH.

Oueprus ['n66ca.

Hanpasrenue caMonpon3BOJIbHOTO NPOTEKAHUSI XUMUUECKUX PEAKIIUM.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA

Xumuueckas KnHeTnka. CKOpOCTh XMMUYECKOM pEAKIIMKU U METO/IBI €€ PETYITUPOBAHMS.
BnusiHue KOHIEHTpalMu Ha CKOPOCTh XUMHUECKOW peakIMM (3aKOH JeHCTBYIOIIUX
Mmacc).

Bnustnue Temneparypsl Ha CKOPOCTh XUMHU4eckoi peakiun. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHUM AppeHuyca.

OHeprus akTUBaLlMU. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTnyecKas AuarpaMma.

Kpupas Maxkcenna — bonbiimana. DuepreTuueckuii 6apsep.

Karanutuuecknue cCuCTEMBI.

Binsiaue xaranuzaropa Ha CKOPOCTh XMMHUYECKOM pEaKIUN.

I'oMOreHHBIN U reTepOreHHbIN KaTalus.

KonebarenbHble peakuuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLIUH.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle—Illarense.

BnusiHue KOHLEHTpany, JaBICHNAS U TEMIIEPATYPHI.

@da30BbIC PABHOBECUS.



17. da3oBbIe AMArpaMMBI JJII OJHOKOMIIOHEHTHBIX CHCTEM.

KonTposbHbie Bopockl 10 TeMe «PacTBopbD)

=

[TonsiTue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocTs rasa.
2. PactBopbl. CriocoObI BBIpaKeHUSI KOHIICHTPAIIMH PACTBOPOB (MaccoBast I0JIsI, MOJISIpHAS
KOHIEHTpALUs, MOJISIPHAs KOHLEHTPALlUs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3. Komnurarusasele cBolicTBa pacTBOpOB. M ieanpHbIil pacTBOp.

4, 3akonbl Paynsa: | (toHomerpuueckmit) u |l (90ymamockomuYecKWid UM
KPUOCKOTIMYECKUH).

o. OcmMmoc. Ocmotrueckoe napieHue. Cxema 0CMOMETpA.

6. KucnorHo-ocHOBHBIE B3aUMOCHCTBUS BEILIECTB.

1. Honnast Teopus KMCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE IOHATHS U MOJIOXKEHUS
Teopun AppeHuyca.

8. Jucconmarus KUCjaoT, OCHOBAHHH U COJIEH C TOUKHU 3pEHUSI HOHHOW Teopuu AppeHunyca
(Tpumepsr).

9. Crenens aucconuanuu. CHIbHBIE U CJIA0bIE JIEKTPOIUTHL.

10. Jluccorumanus cnadbix 3JMeKTpoiauToB. KoHCTaHTa AMCCOIMAIIIH.

11. 3akoH pazbasieHust OcTBanbaa.

12. Peakuuu noHHOTO 0OMEHa MEXTy JEKTPOIUTaMHU (Ha MpUMEpPEe peakiuii 00pa3oBaHUs
c11aboro 3JIEKTPOIIUTA, OCATKA U Ta3a).

13. [IpousBeneHne pacTBOPUMOCTH.

14. HNonnoe npousseneHue Boabl. BoaOpOIHBIN U THAPOKCUIIBHBIN IOKa3aTeNH.

15. I'unponus coneit. Tumnsl ruaponn3a conei.

16. KonunuecTBeHHBIE XapaKTEPUCTUKU MPOIIEcca THIPOIN3a.

17. @DaxTOpHI, BIUSIOUINE HA TPOLIECC TUAPOIH3A.

KonTpoJsbHbBIe BOPOCHI 10 TeMe «/{ucnepcHbie CHCTEMbI»

1. I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

2. HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.

3. Konnouansie pactBopsl. JInopuiibHbe 1 110(GOOHBIE KOJTOUIBIL.

4, Crioco0b! TTOTy4eHHsT KOJUIOUHBIX PACTBOPOB.

S. CrpoeHne KOIJIOUIHBIX YacTHLI.

6. [IpaBuio dasuca — [leckona.

7. VY cToUnBOCTh KOJTOUAHBIX cucTeM. CTaOMIn3aTophI.

8. Koarymsuus nuopuibHbIX U TMO(OOHBIX KOJIOUIOB.

9. CenumeHTanys KOJUIOUIOB.

10. Koarymsius KoJIouIHbIX pacTBOPOB 3JIEKTPOIUTAMH.

11. [TpaBuno Ulynsue — lMapau. Koarynupyromas ciocoOHOCTb.

12. Onruyeckne CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DNEeKTpUUECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KonTtpoJsabHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
npouecchb

1. OcHOBHbIE OHATHUS TEOPUU OKUCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMA.

2. OKHCINTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB.

3. Baxneiimme okuCIATENN U BOCCTAHOBUTEIH.

4. Tunbl OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI (IIPUMEDHI).

5. OKHUCIIUTENLHO-BOCCTAHOBUTELHEBIN MTOTEHIIHA.

6. VYpasuenue HepHera.

7. CocraBiieHrEe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.

8. HanpasieHnue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.



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

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.J1eRTp0ngnqec1me CHUCTEMBD)

OnexkTpoxumMuueckue cucteMsl. Kiaccupukaius 3JeKTpOXUMHUECKUX MTPOIIECCOB.
DNEeKTPOXUMHYECKHE TMPOIeCChl, MPOTEKalolMe Ha TpaHMIle pas3jeia «MeTaul —
pacTBoOp».

lNanpBarmYeckmii aemeHT Jdanusis — Skoomu.

DNEeKTPOABMKYIAsl CHjla FalbBAHUYECKOIO AJIEMEHTA.

W3mepenue  SIEKTPOAHBIX  MOTEHIMANOB. Psii  cTaHAApTHBIX — AIEKTPOAHBIX
noteHnuanoB. CBOHCTBA METAIJIOB B COOTBETCTBUM C HMX IOJOXKEHHEM B pALY
HaIIpsKECHUN.

VYpaBuenue HepHucra.

DNEeKTPOIN3 pacilIaBoB U pacTBOpoB. KaToaHble 1 aHOAHbBIE IPOLIECCHI.
OO6bennHeHHBIH 3aKkoH Dapases. Berxo mo Toky.

Kopposus metannos. Knaccugukanys KOppo3nOHHBIX ITPOLIECCOB.

XuMmudeckasi KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3us. AHOJHOE OKUCIEHME MeTalyla M KaTOJHOE
BOCCTAHOBJICHHE OKUCIHUTETIS.

[Tpumepbl KOPPO3HUH B KUCIION cpelie U aTMOC(HEPHOU KOPPO3HUH.

CkopocTh KOppO3UH.

3aiuTa METauI0B OT KOPPO3HUH.

3alUTHBIE TOKPBITHUA.

DNEKTPOXUMHUYECKHUE CIIOCOOBI 3aIUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHHUKH TOKA. |'abBaHUYECKHI SJIEMEHT.

XHUMUYECKUE UCTOUYHUKHU TOKA. AKKYMYJIATOPBI.

XUMUYECKHE UCTOYHUKH TOKA. TOIIMBHbBIE TIEMEHTHI.



INPUJIO)KEHHUE 2
7. OueHOYHBbIE cpeacrea AJisl MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ arTrecranmmn

HpOMe)KYTO‘-IHaSI arrecranus nUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHIXXCHUA
3aIlJITaHUPOBAHHEBIX PE3YIBTAaTOB 06y‘leHI/I${ IO AMCHUIIIMHE 3a OHpe,HeHeHHBIﬁ nepuon O6y‘leHI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE cpeacTBa

OIIK-1: YMCHHUEM HCIIOJIB30BaTb OCHOBHBLIC 3daKOHbI CCTCCTBCHHOHAYYHBIX JHCHUILIMH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTU, MPHUMCHATH MCTO/IbL
MATCMATUYICCKOI'O aHaJIN3ad U MOJCIIMPOBAHMA, TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHATHA,
IIOJIOXKEHUS U 3aKOHBL,

- COBPEMEHHBIC HaIpaBJICHUS
pa3BUTHS HAyYHBIX TCOPHIA;

- METOJBl  TEOPETUYECKOTro H
9KCIICPUMEHTAILHOI'O UCCIICI0BAHMS
B 00JIACTH XUMUHU

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [IepBblil 3aKOH TEPMOIMHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLIECCOB.

3. DHTaAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.

4. OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

5. Oneprust [ m66ca. HarpaBneHust XMMUUYECKUX MPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

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

9. OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIH KaTanus.

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

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOIO PABHOBECHS.

13. Cwmemenne xumugeckoro pasHosecus. [Ipunuun Jle Illarense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLUalu. 3aKOH
pa36asnenus OcTBaibaa.

16. Huccornmanus KICIOT, OCHOBAaHUM, COJIeiH. AM(OTEpPHBIE JIEKTPOIHUTHI.

17. PactBopumocts. IlpousBeneHne pacTBOpUMOCTU. YcCJIOBUE OOpa3oBaHMsS W PAaCTBOPEHHUS
OCAaJIKOB.

18. Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIU3a.

20. Hucnepcusie cucrembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIHI.

21. CrpoeHne KOJTOUIHBIX YaCTHLL.

22. Koarymnsmusi KoJUTOMIHBIX pacCTBOPOB.

23. OKHCIUTENBHO-BOCCTAaHOBUTEIILHBIE CBOICTBa BEIIECTB. Knaccugukarus

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24.  DnekTpoxuMu4eckHue cucreMbl. 3akoHbl Dapajes. DNEKTPOAHbIM NOTEHIHA.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE cpeacTBa

WHJUKaTOpa KOMITETCHIIUHT
25. IManpBanmveckwmii 3memenT Jlanusisa Axoou.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: 3JIEKTPOJIU3 paciuiaBoB. [I[puMeHeHune 37eKTpoaun3a.
217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBINA MPOLECCHl IPHU JIEKTPOJIN3€e pacTBOpoB. [Iprumenenne
anekrposinza.Kopposus. Bunasl kopposun. CriocoObl 3alUThl METAJIOB OT KOPPO3HH.
YMerb - pewmlatb  pacyeTHbIC  3aJa4u Ilpakmuueckue 3a0anus:
MPUMEHUTETBHO K Marepuany 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy ) onpeaennute BO3MOKHOE HalpaBICHUE
[IPOrpaMMBbl; CaMONPOU3BOJILHOTO TEUCHUS PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUSIX U Ipu  Temriepatype T =927°C,
- aHAITM3UPOBATH MIPOIIECCHI, | €ClTi  TEIIOBOM 3((EeKT peaknuu 10 3aJaHHOW TeMIlepaTypbl HE H3MEHUTCSA. YKaXuTe: a)
MIPOUCXOSIINE B Pa3IMYHBIX | BEIACISACTCS WM TOTJIONIACTCS SHEPIrUs B XOJ€ Peakuuu; 0) MPUUMHY HAWJECHHOTO M3MEHEHUS

XUMHNYCCKHNX CUCTEMAX.

sHTpomnuu. PaccuuTaiite TeMneparypy Hayana peakluu.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLWi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
HOBBIIICHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

4. Kakue w3 crnepyromux cosnedd moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy M ONPEIEIUTE HAlpaBICHHE CaMOIPOU3BOIBHOIO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTOB3Ys 3Ha4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MPOTEKAIOIINX MPH JIEKTPOXMUMHUYECKON Koppo3uu ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe 2JIEKTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOJHBIX MPOLECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOISIICH MpH deKkTposm3e pactBopa CoSO4 Brramcnure
(akTHYeCKOe KOJMYECTBO MeTaiula, NoiydeHHoro Ha katoxe npu aiektpoimnse Co(NOs),, ecin




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE cpeacTBa

WHNKATOpa KOMIIETEHIUU
AJIEKTPOJIU3 TMPOBOJAMIM B TedeHHMHU | 4. Beixom Meraimia mo TOKy coctaBuil 85%. Ykaxkure
BO3MOJKHBIE MIPUYMHBI YMEHBIIIECHUS BBIX0J1a METAJUIA [0 CPABHEHUIO C PACYCTHBIM.

9. [IpoBecTn aHaM3 BIUSHUS KOHIICHTPAIIUA Ha CKOPOCTh XUMHYECKOU PEaKIINH
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOTYYEHHBIX TAHHBIX C UCITOJIB30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB MPEACTaBUTH B BUJIE TAOTHUIIHI 1.
Tabauma 1
Howmep O6bem, M Konnentpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 NayS,0s, 102 | nosnenus peakuuu, 10,
MOJIB/JI 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
ITo narHBIM TaGIMUIEI 1 TOCTPOUTH TpadHK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHrpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTh PEaKIIHH.
Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU THOCYIh(aTa HaTPHs.
Brnaners - HaBLIKAMHU IPUMEHEHUS Ilpakmuueckue 3a0anus::

COBPEMEHHBIX XMMHUYECKUX 3aKOHOB
u Teopwid B TpodeccHOHATBLHOMN
JEATEIIbHOCTH;

- MPaKTUYECKUMHU HaBBIKAMU
TEOPETUYECKOTO 151
AKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHUS

1. HamucaTth S1EKTPOHHBIC YpaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPABHEHHE CyMMAapHOM
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/JI.

2. Hanmncath MOHHBIE U MOJIEKYJSpHBIC YpaBHEHUS peakuuid rugponnsa coieit: KsPOy, NapSOs,
ZnC|2.

3. 3aKOHUYUTH YpaBHEHHsI pEaKlUii, HAMMKICAB UX B MOJIEKYJISIPHOU U MOHHOM opmax:

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

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

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




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE cpeacTBa

5. CocTaBbTe YpaBHECHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUINA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NapSO3 + H,O —.

6. Hammcath 537€KTpOHHBIE YpPaBHEHHsI DSJICEKTPOAHBIX IIPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromiel peaknuu, BeMUCIUT, DJ[C rajibBaHHYECKOTO 3JEMEHTA, €CIU KOHIICHTPAIMH
HOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

9. Hamucath SIEKTPOHHBIC YpPaBHEHHUsS OAIICKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
WOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Mois/11, [Cu*]=1,0 Moub/.

10. Cynbdat amromunus Maccoir 36,4 r pactsopunu B 100 r Boasl. [ImoTHOCTH MOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIZ(SO4)3) 1 N (H20); T.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

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

13. Ompenenure TepMOIMHAMHUYECKYIO BOZMOKHOCTD IpoTekanus peakuuu CaOg + 2 C) =
= CaC; () + CO(p, AH; = 460 x/I)x npu crannapTHeIX ycnoBusx. Paccuuraiite Temneparypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB npotekanus peakuun 2 Cl ) + 2 HoOy =4
HClry + Oy, AH; = 115,6 x/[x npu cranmapTHBIX ycnoBusx. PaccunTaiite Temreparypy Hadaia
peakiuu, eciau S(Clp)=223 Jhx/mons K; S(H20)=189 x/mons -K; S(HCl)= 187 x/monsK;
S(02)=205 Tx/monbK.

16. Harucatps ypaBHEHHsI peakiliii THaposn3a B MosieKy sipHoM u nonHoM Bujie: CrCls, NaNOs,
K,COs.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO,4 + NaNO; + H,O —.

18. T'omoreHHas peakius nporekaeT no ypaBHeHuto H, o + | v = 2 HIly. Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 moup/in, mona 1,5 monb/n. Bo CKoOmbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyer 30% Bonopozna?

19. B 640 mu Bogsr pactBopruiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
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1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJUHAMHUUYECKYI0 BO3MOXKHOCTD MpOTEeKaHUs peakuuu CS; () +3 Oyp=
=CO; () + 2 SO, (y, AH; = -1075 k[ nmpu craHgapTHhIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Tx/monb K; S(CO,)= 213 Jx/monb-K;
S(S0,)=248 JTrx/monb-K.

21. Peaxuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 H,S(). HauansHas KoHIEHTpaus Bogopoaa
2 Mow/m, cepsl 1,5 Moub/n1. OnpenesmTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Onpeznenute TEPMOJMHAMUYECKYIO BO3MOXKHOCTB IPOTEKAHUS peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 ) + 2 SO, 1), AH, = -890 x/I>x npu crangapTHBIX ycloBuUsX. PaccuuTaiite Temneparypy
Hauana peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTxx/monbK.

23. HauanbHble KOHIEHTPAMK UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b1IH
pasusbl 1,8 Monb/im SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJ]aHusl, BBISIBIIAIOIINE CTENIEHb COPMUPOBAHHOCTU YMEHH U BIIaJIeHUI, TPOBOIUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - O0YYAIONINIICSI JEMOHCTPHUPYET TOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHS PU ONEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX MEPEHOCE HA HOBBIE CUTYAIUU;

«He 32a4TeHO0» - 00yUaIOIIMICSI HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsICHeHHsI UH(OPMALIUK, HE MOXKET MTOKa3aTh MHTEIUIEKTyalbHbIE HABBIKH PEIICHUS TPOCTHIX
3azad.



