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PaGoyas nporpamma cocrasieHa Ha ocHoBe @I'OC BO no HampaBiieHHIO TTOATOTOBKH
15.03.01 MAILIMHOCTPOEHME (ypoBens GakanaBpuata) (npukaz Muno6pnayku Poccun ot
03.09.2015 r. Ne 957)

PabGouyas mporpaMmMa paccMOTpeHa 1 0,100peHa Ha 3aceJaHuH Kadeaphl XUMHH

15.02.2021, npotokos Ne 6
3aB. kadeapoii _H.JI. Mensuuk
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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 MGI[}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 MenﬂHHK

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. Menstuux

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

PaGouas 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 ACATCIIBHOCTHU, MPUMCHATH MCTOAbI MAaTEMATUYCCKOT'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 SKCIIEPUMEHTAILHOTO UCCIIEJOBAHUS B 00JIACTH

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

npodecCHOHABEHOM IeATENbHOCTH;
- 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:

— ayJIuTOpHasd — 8 aKaJ. 4aCoB,

— pHeayautopHas — 0,7 akaj. 4acos;
— camocTosTeabHas padota — 95,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s s
KOHTaKTHas paboTa E z ®opma TeKyIIero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazpmen/ Tema 2, (B axaz. acax) =l . p Kon
> & © | camocrosTenbHOM | ycneBaeMOCTH U
JUCLUTUTAHBI N £ o ., | KoMIeTeHIUn
25 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | 3 &
Jlex. 23 aTTecTaluu
3aH. | 3aH. |Q &
1. Xumudeckas TepMOANHAMHKA
CaMOCTOSITEIIbHOE
n3ydeHue yaeOHon
Y‘IH Ha 3:01‘;1 3amura
1.1 Xumuaeckast TepMOANHAMUKA 1 20 Y KOHTPOJIBHOMN OIlK-1
JATEPaTypHI;
paboTsl.
- peleHue
KOHTPOJIbHOU
paboTsl.
Hroro mo pazneny 20
2.  Xumuyeckas KHHETHKA
CaMOCTOSITENIbHOE
u3y4yeHue yueOHoi
g W Ha yH0171 3aura
. UMHUYECKast KHHETHKA KOHTPOJIbHOM -
21 X 1 20 T OIK-1
JIUTEPATYPBHI;
paboTsI
- perieHne
KOHTPOJIbHOU
paboThI.
Hroro no pazneny 20
3. PactBopsl
- ohopmieHUe
oTyera 1o
1abopaTopHBIM
aborawm;
p ? 3amuTa
CaMOCTOSITENIbHOE nabopatoproii
3.1 PactBOpHI 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 PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHuall 3aKpeIuIsieTcss B XoJe Ja0opaTopHbIX paboT, 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 oOyyaromIMXcsl BKIOYAaeT 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 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 3aKJIIOYUTEIBHOIO 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 oGpamienus: 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 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 : IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Komsna, JI. T'. OxucnutenbHO-BOCCTaHOBUTENbHBIE peakiiMi. OCHOBBI AJIEKTPOXUMUM :
yueoHoe mocobue / JI. I'. Konsia, 3. P. Mymuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58 c. : u.,
tabn. - 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. 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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r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

HanmenoBanue N
o Ne norosopa Cpoxk neiicTBUS TULIEH3UH

MS Windows 7
Professional(ms |[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007 |y, 135 41 17.09.2007 GeccpOTHO
Professional
7Zip CBOOOIHO pacIpOCTPaHIEMOE OECCPOYHO
FAR Manager CBOOOJTHO PACIIPOCTPAHIIEMOE OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI
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[TouckoBas cuctema Akanemust Google (Google
Scholar)
Uudopmannonnass cucrema - EnuHoe OKHO
JIOCTYTIa K MTH(GOPMAIIMOHHBIM pecypcaM
Poccuiickass T'ocynmapctBennas  OuOamoTexa.
Katanoru
OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTITHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

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

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUYECKOE 0OecTieueHUe JUCIUIUINHBI BKITFOUAET:

1. YuebHble ayauTopuu Ui IPOBEICHUS 3aHATUI JIEKIIMOHHOTO TUIIA.

OcHalieHue ayauTOpuU: MYJIbTUMEIUIHBIE CpEJICTBAa XpaHEHUs, NepeJaud Hu
npecTaBiIeHNus HHpopMauu

2. YyeOHBIE ayAWTOPWUHU JUISI TPOBEACHUS JIAOOPATOPHBIX 3aHSATHHA, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALIUH.
OcHnaienue ayauropun: Harnsansle MaTepuanbl: TaOIUIbI, CXEMBI, I1JIAKaThI.

3. [TomereHus A5t CaMOCTOATENBHOM pabOTHl 00YyUaAIOIIUXCSL.

OcHaienue aynautopun: [lepconanbHbie KommbroTepsl ¢ maketom MS Office, Brixomom B
WHTepHeT W ¢ JOCTYIOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO  CPEIy
YHUBEpPCUTETA

4. TlomemeHus [UIsl XpaHEHHS € TMPOQPHIAKTUYECKOTO OOCITYKHBaHUS y4eOHOTO
000pyIOBaHUA.

Ocnamenue ayautopun: Cremmaxku, cedbl st XpaHeHUs Yy4eOHOTro 00OPYIOBaHHUS.
HNHCcTpyMeHTHI 1J11 peMOHTa J1abopaTOpHOTO 000PYTI0BAHHUS.
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MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAyIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS IMOATOTOBKH 00YYaIOIIMMUCS OTYETOB 10 J1JAOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA M0 KAXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAlOT TEOPETUUECKUE U MPAKTUYECKUE
3aJlaHusl, OTBETHI HAa KOTOpbhIE TPEOYIOT TIyOOKOTO TOHMMAHHWs HW3YYEHHOTO Marepuaina. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MakcumasbHOe
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax no teme «XuMuueckas TEpMOJMHAMUKA»: TIEPBbIE IIECTh 3a7aHuil oueHuBarorcs B 0,5
Oama, ceapbmoe — B 1 6asu, 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. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS 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()(PEeKThl 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 u3 HammcaHHBIX HIDKE PEaKIMi OTBEYaeT TeIruioTe oOpa3oBaHHUs Ookcuma azora ( || ) 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 peakuus :
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®z93  (KJI>k/MOJIB) 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, NPU 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 uzMmeHsieTcs SHTPONHUS MPHU Pa3I0KEHUU 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

XuMHu4yecKkasa 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 TuarpaMme IMmoKasbIBaeT 3HaYeHUE TeIIOBOro  dddexra peaxium?
ayl E _%

6) 2 # 2

A
% ;
—y Y

B) 3

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) U MOBBILLICHUU TEMIIEPATYPbI
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

PacTBoOpsI

B Tecrax mo Teme «PacTBOpb»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUAIIETCS B BHJIC
1) 2K"+ S0, = K,SO,
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) 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. J1na nonasnenus rugponusa xiaopuaa xpoma (III) cienyer
1) 1mo0aBUTH CONITHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PaCTBOP BOJOM
4) TOBBICHTBH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM 251eKTpoIMTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMS
2) TUAPOKCH] KaJus
3) XJIOpHI KaIbLusg
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IICIOYHYI WJIM KUCIYIO Cpeiy.
[IpyuuHoOi 3TOTO ABIAETCA ...
1) osmexTposu3 coei
2) IUCUPOTOPLHHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBD». IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3aJaHus - B 3 Oaina.

Tect Nel
1. Vkaxwurte pa3Mepbl 4aCTHUI[ KOJIOUIHBIX CHCTEM
1) MeHbIne 1 HM
2) 6onbmie 100 HM

3) ot 1 am 10 100 HM
2. Kakue uoHBI CcHOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWAA, YaCTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?

1) KaTHOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJICKYJT

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

1) XIJTOPU/T KaJIHsI
2) cynbdar Kanus
3) optodocdar Kaus

4. Muneina 3oms umeer crpoenue:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?

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

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



1) HaXOJAATCS B COCTOSTHUM JMHAMUYECKOTO paBHOBECUS
2) K KaTofy
3) K aHOZY
6. B nBe konOpl Hamuro mo 50 mu 3018 TUApOKcHAa kene3a. s Toro 4troObl BBI3BATH
KOaryJisiuio 30J1 oTpedoBasioch 100aBUTh: B niepByto — 5,3 mut 1H pactBopa xsiopuaa kanus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Berunciaure mopor Koarymisuuu
KaX/10T0 3JIEKTPOJIUTA.

OKHUCINTEbHO-BOCCTAHOBUTEJIbHbIE MPOIECChI
B tecrax nmo teme «OKHMCIUTETHbHO-BOCCTAHOBUTEIIbHBIE MPOLIECCH»: MEPBOE, BTOPOE, TPETHE,

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

Tecr Ne 1
1. OkucauTENh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIIMYUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOM JIEKTPOHBI

2. IIponiecc BOCCTaHOBJIECHUS UMEET MECTO B CIIy4ae, KOTAa ...
1) HeifTpanbHbIe aTOMBI IPEBPALIAIOTCS B MOJI0KUTEIbHO-3aPSDKCHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HOHA YMCHBIIIACTCS
3) oTpHLATENIbHBII 3apsil HOHA YBEITHUMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO3 = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,

3) Mg + S =MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1) METaJUIbI, BOJIOPOJI, YTIIIEPOT
2) aKTHUBHBIC HEMETAJLITBI
3) 3JIEMEHTBHI, HaXOASIIMeCs B CpeAHEN YaCTH MEPUOINIECKON CUCTEMbI
5. CreneHn OKUCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/a COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIIOHN cpesie, BOCCTaHABIUBAETCSA JO ...
1) karrona Mn?*
2) MaHTaHaT-HoHa MnO,”
3) okcuaa mapranua (II) MnO

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

1) a30T U cepa
2) cepa U XpoMm
3) XpOM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, 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

3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOC M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6asut; TpeThe U YeTBepTOoe 3amanus— B 1,5 6aia; mectoe u cenbMoe — B 2 Oaa.



Tect Nel
1. DaexTpoaHBIN MOTEHIIMA ONIPEACIISAIOT 110 YPABHEHHIO ...

1) Hepsrcra
2) MenaeneeBa-Knaneiipona
3) Bonbpumana

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

YCJIOBHUAX
1)  —2,03
2) 271
3) 2,71
4 081

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

2) cepedpo
3) a30THas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHH dJICKTPOJM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

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

6. Bpluumciure Maccy IMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

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

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OHIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCIION
cpene. B orBete ykaxkure cymmy K03(h(pUIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeaynutopHas camocTosiTesbHass padoTa OOYdYarOIIMXCsl OCYIIECTBIISICTCS B BUJAC H3yYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM pabOTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH 1JI51 BHEAYAUTOPHOI CaMOCTOSATEIbLHOI padoThl
CTy}IeHTOB o TeMamM

Jlomamnee 3agaaue Ne 1
no teMe «XHMHYeCKasi TEPMOJAMHAMHUKA)




B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TSPMOIMHAMKKAY: TIepBasl 3a/laya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3agayua Nel

Jia peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3 (dEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICIACTCS
WIM TOTJIONIAeTCS JHEPIrHsi B XOJ€ peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHCHHSI DHTPOIIHH.
PaccuuraiiTe TemnepaTypy Hauajna peakiuu.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (1), moNB3ysch
CTaHJAPTHBIMHU TEIJIOTAMH OOpa30BaHUs pearupyromux BeniecTB. CKOJIbKO TEIJIOTHl BBIACIUTCS WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hy@y + COz )= CO () + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 @) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T 0O, o= 2 COz () AH =-566,2 xk]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3aganuum mo teme «XHUMHUYECKash KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nATas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMou peakiuu, korjaa mnpopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEIUUUTh JaBlIeHHE B CHCTEMeE B JBa paza?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIWYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPaTypHbIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoibKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu?

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), €cnmu paBHOBECHBIE KOHIIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTpALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMK PeareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUYECKOTO PABHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomamnem 3amanum no Tteme «PacTBopel»: mepBas, BTOpas, TpeTbsd W IMATas 3aJa4ud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel
B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydyenus 3M pactBopa xjopuaa

onosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

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

3amaga No2

3aKOHUYUTE MOJCKYJSpHbIC W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaKluid
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICIYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

3asaga Ne4d
Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3agauda Ne5

Kaxkue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs),. KBr? Cocraebre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agauda Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

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

B nomamaem 3ananuu mo teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TepBas 3a1a4a
orieHuBaercs B 1,5 Gamia; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccumuraiite 5SJIEKTPOABMKYIIYIO CHIy W OIPEAECIUTE HAMNpPaBIECHUE CaMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluMud NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX MOTESHIINATIOB:

H] + HsPO, — J, + H3PO3; + H,0O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH:

KMnO; + NaNO, + H,O0—



NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX TMOTEHIIUAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

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

B nomarneM 3aaHuu 110 TeMe «DJIEKTPOXUMHUYCSCKUE CUCTEMBIy: ITepBast 3a/iavya OICHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISpPHOE

yYpaBHEHHE TOKOOOpa3ylolIel peakiuy, NpoTeKarouleid mpu paboTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHNYECKOTo 31€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[lpuBeauTe CXEMbl 3JCKTPOIHBIX IPOLECCOB W  MOJCKYJSIPHBIC YPAaBHEHHS PEaKIHiA,
MPOTEKAIOIINX TPU AJIEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXE.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3aymaga Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIICH TPH DIIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIEC TPHYMHBI YMEHBIIICHUS BEIX0O/Ia METalIa IO CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
....65%6p" . Yiaxure MI0JIO’KEHUE 2JIEMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIIY, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITy
CTPOEHHE aTOMa aToMa JJIEMEHTA. YKaXXUTe JJIEKTPOHHOE CEMENCTBO,
MeTaJI I HEMETAJLI. CocraBbTe

AJIEKTPOHHO-TPAPUIECKYyI0 (GOpMYyITy HJisi yKa3aHHBIX
ANIEKTPOHOB B HOPMAIILHOM COCTOSIHUHU.

3amanme 2. VYkasaTh BCE€ KBAHTOBLIE 4YHCIA IS
AJIEKTPOHOB, OTBEYAIOIIMX CIEAYIONIEH SJIECKTPOHHOM




dbopmye 5p°

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU OMOILU
KucioTHo-0cHOBHBIE CBONCTBA KOTOPBIX MOKHO OCYIIECTBUTH CJICIYIOIINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3aganme 1. Jliis peakiun FesOuk) + Hoq = 3Fe0k) + HO
OTpe/IeINTe BO3MOXKHOE HAIpaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHUSI PEaKIMU TpPHU CTAHIAPTHBIX YCIOBUSX U TIpU

Tema 3. Temriepatype t =1227°C, ecim TeruioBoit adexr 10

XumMuyeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMIIEpaTyphbl HE U3MEHUTCS.

VYKaxuTe: a) BBIISIACTCS WIH TOTIIOMIACTCS SHEPTHS B XO7Ie
peakiyy; O) TPUYMHY HAWICHHOTO W3MEHEHHUsI SHTPOIUH.
Paccunraitre Temrieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE U POUCXOIUT cMeHa 3Haka AG.
3ananue 2. Berurcimre TeroBoil ekt peaumu 3FesOu
+ 8Alx) = 4ALOsx) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMUA ~ OOpa30BaHMsl  PEArHpYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BBIIETUTCS (IIOTJIOTUTCS)
py 00pa3oBaHKy BelliecTBa Fe B konmuecTse 56 1?

Tema 4.
XHAMHYeCKasad KHHEeTHKA H
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii ko3(h(dULIKMEHT peakiuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMM: a) MHpU
MoBBIIEHUH TemrepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJICHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOyy + Hapy =
3FeO) + HoOr3anuimre BblpaXkKeHHe KOHCTAHThI
paBHoBecust AH®, k/[x =+ 69,8. Ilpennoxxute criocoOb!
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaKIUH.

Tema S. PacTBopsI

3aganme 1. B 180 M Bogs! pactBopeno 20 r cynbdata
Mmapranua. [lonyuwics pactBop miotHocTsio 1,101 r/mi.
Beruuciure MONISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI peakiuii
B3aMMOJICHCTBHS B PACTBOpPAX MEXKIY:

Bi2(804)3 54 NaOH; FEC|3 u H,S;

NH4OH u MnCly; H,SO4 u Ba(OH),.
3ananme 3. CocTaBbTe HOHHO-MOJEKYJISIpHBIE H
MOJICKYJISIpHBIC ypaBHeHHs ruaponuza coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umetror
pacTBOPBI ATUX COJICIT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa BeIleCTB

gaﬂaﬂl/le. MCTOIIOM QJICKTPOHHOT'O 6aHcha HOILGGpI/ITe
K02 GUITHEHTHI B YPABHEHHSIX, YKAKUTE OKUCIUTEID U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKNCIICHUA U BOCCTAHOBJICHHUA

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,0

CuSO4 + H3PO;, + H,O = CuH + H3PO,4 + HSO4

Tema 7.
3JI€KTp0XI/lMI/l‘{eCKI/[e CUCTEMbI

3ananue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
06paSOBaHHOFO IJ1aCTUHAMH1 U3 METAJIJIOB
Zn wu AgQ, IOTPY>KEHHBIX B paCTBOPBI UX COJICH C
KOHL[GHTpaHI/Ieﬁ HMOHOB MCTaJIJIOB
A" =0,0lu B™ =0,05

1) COCTaBbTE CXEMY raJlbBAHUYECKOTO




3JIEMCHTA,

2) HaIUIINTE YPAaBHEHUS 3JIEKTPOIHBIX
IPOLIECCOB U TOKOOOPA3yIOLIeH peakluy;
3) paccuuTaiTe AMEKTPOABUKYIILYIO CHITY

rajJbBaHUYECKOTO 3JIEMEHTA.

3ananue 2. CocTaBbTe ypaBHEHUS JIEKTPOIHBIX
MIPOLIECCOB (AHOJI MHEPTHBII) U MOJIEKYJISIPHOE
YPaBHEHUE PEAKIMH, IPOXOAIIECH ITPU IIEKTPOIHU3E
paciuiaBa Win pactBopa sjiekrponuta paciuia CaCl;
Boruncnute Maccy MeTasuia BbIAEIUBLIETOCS Ha KaToe,
€CJIM AJIEKTPOJIU3 MpoBOAMIM Nipu cuiie Toka A =10,0. B
TeueHHue BpeMeHu = 2,5 4.BbIxon MeTaiuia no Toky Br
coctaBun  98%.

3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH,
MIPOTEKAOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
raapBadomnapel: Pb - Sn

a) B KUCJION Ccpeie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.
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KoHTposbHbIe BONPOCHI 10 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe « XMMHU4YeCKasi TePMOANHAMHKA

OCHOBBI XMMHYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUJBI CUCTEM.
TepmoaunaMuyeckue napameTpsl U (PyHKIIUN COCTOSIHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Terutora.

I1epBbIii 3aKOH TEPMOJMHAMUKH (BBIBON).

OHTanbnus Kak QyHKIUS COCTOSIHUSI CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.
TennoBoit a3pdexT xumuueckoit peakiun. GakTopsel, BAUAIONINE HA TEIUIOBOK ekt
XMMHYECKON PEaKIuu.

Tepmoxnmus. 3akoH I'ecca.

Cnencrsust u3 3akoHa ['ecca.

OHTponus Kak (QyHKIMS COCTOSIHUS CUCTEMBI.

BTtopoii 3aKk0H TEpMOIMHAMUKHU.

Tperunii 3aKOH TEPMOJIUHAMHUKHU.

Oueprus ['nb6ca.

HanpasiieHne caMoIpon3BOJIBHOTO NPOTEKAHUSI XUMUYECKUX PEAKIIMN.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumuueckas KuHeTHKa. CKOpOCTh XMMUUECKON peaKLMK U METO/IbI €€ PErYJIMPOBaHUS.
BrnusiHue KoHIIEHTpaluu Ha CKOPOCTh XHMHUYECKOW pPEaKIuu (3aKOH JEeHCTBYIOIINX
Mmacc).

Bnusinue Temneparypsl Ha CKOPOCTh XUMHUUYeckoi peakiuu. [Ipasuno Bant — Lodda.
Teopust akTUBHBIX CTOJIKHOBEHUW AppeHHyca.

OHeprus akTUBaLlMU. Y paBHEHUE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEPreTHYeCcKasl 1uarpaMmma.

Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.

Karanntnueckue cuctemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIuu.

['oMOreHHbIi U TETEPOreHHbIN KaTaus.

KonebaTtenbHble peakiuu.

Xumudeckoe paBHOBecue. OOpaTUMbIe 1 HEOOPATUMbBIC PEAKIIUH.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.



14, Cwmemenne xumuueckoro pasHoBecus. [Ipunnumn Jle—IllaTenne.

15. Brnusinue KOHIIEHTpaIK, JaBICHUS U TEMIIEPATYyPHI.
16. da30BbIC PaBHOBECHSI.
17. da30BbIC AUATPAMMBI JIJIsl OTHOKOMITOHEHTHBIX CHCTEM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

=

ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.
2. PactBopsl. CriocoObl BeIpaske€HHsI KOHLIEHTPALMKY pacTBOPOB (MaccoBast A0JIs1, MOJIIpHas
KOHIIEHTPALUs, MOJIAPHAsl KOHIIEHTPALlKsl SKBUBAJIEHTA, MOJIbHASL JIOJISL, TUTP).

3. Kosmnurarusasele cBolicTBa pacTBOPOB. M ieanbHbIi pacTBOp.
4, 3akonbl  Paymsa: | (toHomerpuueckmit) u |l (90ymamocKomWYeCKUH UM
KPUOCKOIIMYECKUH).
5. OcmMmoc. Ocmotnueckoe gasieHne. Cxema 0CMOMETpA.
6. KucnoTHO-OCHOBHBIE B3aUMOJICHCTBUS BEUIECTB.
7. WNonnas teopust KUcaoT u ocHoBaHUM AppeHunyca. OCHOBHBIE MOHATHS U MOJOKEHUS
Teopuun AppeHuyca.
8. Jlucconmanus KuciaoT, OCHOBAHU U COJIEH C TOUKHU 3pEHUsI MIOHHOM Teopuu AppeHuyca
(mpumepsr).
9. Crenens aucconuanyu. CUIbHBIC U CJIa0bIe AIEKTPOIIUTHI.
10. Jucconmanus cnadbix 3JeKTpoiauToB. KoHcTaHTa Aucconuaui.
11. 3akoH pazoasneHuss OcTBaabaa.
12. Peakuyu noHHOro 0OMeHa MeX1y JIEKTPOIUTaMHU (Ha IpuMepe peakuii 00pa3oBaHUs
CJ1a00T0 AJIEKTPOIHUTA, OCAKA U Ta3a).
13. [Ipou3BeneHne pacTBOPUMOCTH.
14. HNonnoe npousseaeHue Boabl. BonopoIHbIN U THAPOKCUIIBHBIN MOKa3aTeNu.
15. I'maponus coneld. Tunel ruapoIN3a CONE.
16. KonnuecTBeHHBIE XapaKTEPUCTHKY MPOLiEcca THIPOIN3a.
17. @aKTOpBbI, BIUAIOLIME HA MPOLECC TUIPOIJIN3A.
KonTpoJibHbIe Bonpocskl 10 TeMe «/lucnepcHbie CHCTEMbI»
1. I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
2. HucnepcHocTts. Kinaccudukanum qucrepeHbIX CUCTEM.
3. Komnnounansie pactBopsl. JInodunbHbie 1 110pOOHBIE KOJUIOUABI.
4. CriocoObl osTyyeHHsl KOJJIOUIHBIX PACTBOPOB.
o. CrpoeHune KOJIJIOUIHBIX YaCTHII.
6. IIpaBuno dasuca — [leckosa.
7. Y CTONYMBOCTH KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.
8. Koarynsmus muoduiabHbIX 1 THO()OOHBIX KOJUIOHIOB.
9. CenumeHTanust KOJUIOUIOB.
10. Koarymsius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
11. [TpaBumno lyneue — Napau. Koarynupytromas cmiocoOHOCTb.
12. OnTHyeckue cBONCTBA KOJUIOUIHBIX PACTBOPOB.
13. DJIIeKTpUYECKHe CBOMCTBA KOJUTIOMAHBIX PACTBOPOB.
KonTpoJsbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb»
1. OCHOBHBIE OHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
2. OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE CBOKCTBA BEIIECTB.
3. Baxnerinme OKUCIUTENN U BOCCTAHOBUTEIIH.
4, Tunbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUHN (TIPHUMEPHI).
5. OKUCIUTEIHHO-BOCCTAHOBUTENLHBIN TOTEHITHAIL.
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12.
13.
14.
15.
16.
17.
18.
19.

VYpasnenue HepHucra.
CocTaBiieHHe OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKI_[I/II\/JI.
HanpaBrienue oKHCINTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnexTpoxumuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKUX MTPOILECCOB.
DNEeKTPOXUMHUYECKHE MPOIECChl, MPOTEKAIolMe Ha TpaHHIE pa3jena «MeTaul —
pacTBOp».

lNanpBarmdeckmii anemeHT Jdanusis — Skoomu.

DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3mepenne  3JIEKTPOAHBIX  MOTEHUMAIOB. PsAa  cTaHOapTHBIX — BJIEKTPOIHBIX
noteHuanoB. CBOICTBA METAJJIOB B COOTBETCTBUM C HMX TMOJIOKEHUEM B ALY
HanpsHKEHUM.

VYpasuenue HepHcra.

DNEeKTpoIN3 PaciuiaBoB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.
O6benuHeHHbId 3akoH @apazes. Boixos no Toky.

Kopposus metannos. Knaccudukainys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckass Koppo3usl.

DNEeKTpOXUMHUYECKass KOppo3us. AHOAHOE OKHCIEHHE MeTayla M  KaTOJHOE
BOCCTAaHOBJICHUE OKUCITUTEIIA.

[Tpumepsl KOPPO3UH B KUCIION cpelie U aTMOC(hEpPHON KOPPO3UH.

CkopocTh KOppo3uH.

3amura MEeTauioB OT KOPPO3HH.

3alMTHBIC TTOKPHITHSL.

DIEKTPOXUMHYECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKHI DIIEMEHT.

XUMHYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPBI.

XUMHYECKUE UCTOUYHUKH TOKA. TOTUTMBHBIC SJIEMEHTHI.



IMPUJIIOKEHUE 2
7. OueHo4HbIe CpeCcTBA /1JIsl MPOBeJIeHUs IPOMEKYTOUHOM aTTeCTAlluN

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3aIllJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpel[eJIeHHblf/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJibTaThbl O0OyUeHHS] U OIEHOYHbIE CPeACTBAa /ISl NPOBEdEHUs
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

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

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBL,

- COBPEMEHHBIC HaIpaBJICHUS
pa3BUTHS HAyYHBIX TCOPHIA;

- METOJBl  TEOPETUYECKOTro H
AKCIICPUMEHTAJILHOI'O HUCCJICIOBAHMS
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. DHTAIBNU. 3aK0H [ 'ecca U CIIeICTBUSI U3 HETO.

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

5. Oneprust [ m66ca. HarpaBieHust XMMUUYECKUX IIPOLIECCOB.

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

7. CKOpOCTb peakiiMi U METObI €€ PeryIUPOBAHMUSL.

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

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

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

11. KaranusaTopsl 1 KaTaIMTUYECKUE CUCTEMBI. ['€TepOreHHbIN KaTanus.

12. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOIO paBHOBECHSI.

13. Cwmemenune xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

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

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

17. PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

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

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpueie u 110(oOHbBIE KOJIOUIBL.

21. CrpoeHne KOJTOUIHBIX YaCTHLL.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAaHOBUTEIILHBIE CBOICTBa BELIECTB. Knaccudukanums

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




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
25. IManpBanmveckwmii 3memenT Jlanusisa Axoou.
26. DIIEKTPOXUMUYECKHUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.
217. DJIeKTPOJIN3. AHOJHBIA U KATOJHBIA MPOLECCHl IPU AIEKTPOIN3€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 A((eKT peaknuu 10 3aJaHHOW TEMIIepaTypbl HE HM3MEHUTCA. YKAKUTE: a)
MIPOUCXOSIINE B Pa3IMYHBIX | BBIIETSETCS WM TOTJIOMIACTCS SHEPTUsl B XOJIe peakiuu; 0) MPUUMHY HAWIEHHOTO WU3MEHEHUS

XUMHNYCCKHNX CUCTEMAX.

sHTpomnuu. PaccuuTaiite TeMneparypy Hayana peakluu.

2. Brlpaszute uepe3 KOHIEHTpAIMKA PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEIAYIOUIMX PEaKInit
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) MPH MOHMKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
HOBBIIICHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

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

4. Kakue wu3 cruepyromux cosed moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJIIPHBIE YpPaBHEHHUS THIpPOJIM3a COOTBETCTBYHOLMX 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 AJEKTPOABIKYILYIO CUITy U ONpPEJEINTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTOB3Ys 3Ha4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJSPHbIE YpaBHEHHUS peakiui,
MPOTEKAIOIIUX MPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  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 JIEKTPOJHBIX MPOLECCOB (aHO 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 Cpe€acTBa

WHNKATOpa KOMIIETEHIUU
AJIEKTPOJIU3 MPOBOJAMIM B TeueHMH | 4. Beixom Meramna mo TOKy coctaBui 85%. VYkaxute
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 Cpe€acTBa

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
KOHIIEHTpalus Bojopoaa 2,1 moup/in, mona 1,5 monb/n. Bo CKOMbKO 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 TEPMOJMHAMHUYECKYI0 BO3MOXKHOCTH IMpOTEeKaHUs peakuun 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 JTxx/moab-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 TEPMOJUMHAMUYECKYIO 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/monb-K.

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 CHOPMUPOBAHHOCTH YMEHHH U BIIaJIeHU, MPOBOIUTCS 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 oUyeHUBAHUA 3a4ema:

«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 YMEHHUSIMU MPU UX NEPEHOCE HA HOBBIE CUTYAIUU;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



