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1 Llesin ocBOeHMS IMCUMILINHBI (MOIYJIA)

[enmsiMu OCBOEHUS TUCHUTIIUHBI « XUMHUS sBIsieTCs (hopmMupoBaHue GyHIaMEHTATBHBIX
3HaHUW B 00JIACTH COBPEMEHHON XHWMHHU, BKIIOYAIONIMX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XMMHUYECKUX COCIMHEHUMN; pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM pabOoThl, HEOOXOAUMBIX ISl MPUMEHEHHSI XUMUYECKUX 3HAHUH TPU U3YUSHHUU
CIELMATBHBIX JUCUMUILUIMH U JaTbHEUIICH TPAKTUYECKOU AEATETbHOCTH.

2 MecTo qUCHMILIMHBI (MOYJISI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuunnuHa XuMHUs BXOJUT B 00s3aTeNbyl0 4acTh y4yeOHOro IiaHa o0pa3oBaTebHON
POTPaMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAWMBI  3HAHHUA  (YMEHHUS,  BIIAJCHHS),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE N3YUCHHSI JUCIUTUINH/ TPAKTHK:

JUis  w3ydeHWs JHCUUIUIMHBI HEOOXOJWMBI  3HAHHSA, YMCHUS W  BIAQJCHHUSA,
c(hOpMUPOBaHHBIE B pe3yibTaTe MONYYCHHS CpeaHEro (MOJHOro) o0Imero oOpa3oBaHUS TIO
JUCIIAIIIINHAM « XUMUA», «PH3uKay, «MaTreMaTHKa.

3HaHus (YMCHHSI, BJIQJICHUS), TOJYICHHbBIC TIPH M3YYCHHUH JTAHHOW JHUCIUTUTHHBI OYIyT
HEOOXOIUMBI IJIs1 U3YUCHUST JUCIUILINH/TIPAKTHK:

CtpoutenbHbIe MaTEPHUATIBI

be3onacHOCTE )XU3HENEATEITHHOCTH

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUS

AUCHHUILNINHBI (MOYJIS) ¥ IJIAHUPYEMbIe Pe3y1bTaThl 00y4eHH s

B pesynbrare oCBOEHMS NUCHUIUIMHBI (MOAyJs) «XHUMHS» OOydaroIIUHCSA JOJKEH
o0agaTh CleAyOIUMU KOMIETEH UMM

Kon nanukaTtopa NHaukaTop JOCTHKEHHS] KOMIICTCHITMHT

OIIK-1 Cnocoben pemaTs 3a1a4u mpoheCcCUOHATBHOM IEATeTFHOCTH Ha OCHOBE UCIIOJIb30BAHUS
TEOPETUYECKHX M TMPAKTUYECKHMX OCHOB €CTECTBEHHBIX M TEXHHYECKUX HAyK, a TaKxKe
MaTeMaTHYECKOTO armapara

OIIK-1.1 Omnpenensier XapakTepUCTHKH (U3NYECKOTO MU XHUMHUYECKOTo Ipolecca
(s1BJIEHUS), XapaKTEPHOTO 11 00bEKTOB MPOPECCUOHATIBLHOM I TETbHOCTH,
Ha OCHOBC TCOPETUUCCKUX U OKCIICPUMCHTAJIbHBIX I/ICCJ'IC)IOBaHI/Iﬁ

OIIK-1.2 Hcnonp3yer TeopeTnyeckue OCHOBBI TEXHMUYECKUX HAYK Ui MPUMEHEHHS
MHHOBAIIMOHHBIX TEXHOJIOIMH Ha PEaIbHBIX CTPOUTENIBHBIX O0BEKTOB

OIIK-1.3 Pemaer uHXKEHEpHbIE 3aJa4yd C IOMOLIBI0 MAaTE€MaTU4YECKOIO alapara
BEKTOPHON anreOpbl, aHAIUTUYECKOW TE€OMETPUUM U MaTeMaTU4YEeCKOTro
aHanusa




4. CTpyKTypa, 00bEM M colep:kaHue TUCHUIIMHBI (MOIYJIsT)

06111351 TPYAOCMKOCTb JUCHUIIIMHBI COCTABJISICT 2 3a4ETHBIX CANHUIL] 72 aKaJ. 4aCcoB, B TOM YHCJIC:
— KOHTaKTHas paborta — 37 akaj. 4acoB:
— ayauTopHas — 36 akaJl. 4acoB;

— BHCAYAUTOPHAA — 1 aKaj. 4aCoB

— camocTosTeapHas padoTta — 35 akajl. 4acoB;
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JHCIATUTAHBL 5 & ., | xomnereHMH
@) ° pabotbl MIPOMEKYTOUHOMN
Tex. mab. | mpaxT. £ aTTecTaluu
3aH. 3aH. ©
<
2,
L.
- opopmileHUE
oT4eTa 1o
11a00paTOpHOM
abore;
pemeHI:Ie 3aupa
P nabopaTopHoOU OIIK-1.1,
JIOMAIIIHEro
1.1 Xumuueckasi TEpMOJIUHAMUKA 3 2 6 sanamms Ne 1: pa6otsl. lomamuee| OIIK-1.2,
- 3amanue Ne 1. OIIK-1.3
TectupoBanue.
CaMOCTOSITENBHOE
n3ydyeHue yaeOHou
U Hay4yHOU
JIMTEPATYPBIL.
1
- opopmiieHHE
oT4eTa 1o
nabopaTopHOn
abore;
pemeHI:Ie 3aupra
L(O]:I,\/IaLLIHCFO nabopaTopHOH OIIK-1.1,
1.2 XumMuueckasi KHHETHKA 3 2 6 sanamms Ne 2: pabotsl. omamuee| OIIK-1.2,
- 3ajanne Ne 2. OIIK-1.3
TecTtupoBanue
CaMOCTOSITENBbHOE
u3ydyeHue yaeOHon
W HAyYHOU
JIUTEPATyPHI.




-oopmieHue
oT4eTa Mo
- opopmiieHHE 11a00paTOpHOH
oT4eTa 1Mo pabore;
nabopaTtopHOU - pelieHue
paborte; JIOMAIITHETO
- perienue 3aganus Ne 3; OIK-1.1,
1.3 PacTBOpsI 421 3?;3?;;1{;:3. ;Izallalzlc{;(;meﬂgﬂog OIIK-1.2,
o Y YHCOHOM | O11K-1.3
- U Hay4IHOH
CaMOCTOSITENBHOE JIUTEPaTyPHI.
U3yuYeHHe yuyeOHOU 3amura
Y Hay4HOU nabopaTopHOU
nuTepatypsl | pabotel. JJomamHee
3amanue Ne 3.
TectupoBanue.
- opopmiieHHE
oT4eTa 1o
11a00paTOpHOI
paborte; na6i;?;fl;0ﬁ OIIK-1.1,
1.4 lucriepcHble CHCTEMBI 2 4 6 - OIIK-1.2,
CaMOCTOSITEIbHOE paGoTLL. OIlK-1.3
.| TectupoBanue
H3yuYeHHe yuyeOHOU
Y HAyYHOU
JIUTEPATyPhI
- opopmiieHHE
oT4eTa 1o
nabopaTtopHoOn
s | s
1.5 OKMCITHTENBHO- JIOMAIIHETo 11abopatopHoii OMK-1.1,
BOCCTAHOBUTEIIBHBIE NPOLIECCHI 2 221 6 3aganus Ne 4; pabori. Jlomamnee OIIK-1.2,
’ 3aganne Ne 4, OIIK-1.3
) TecTupoBanue.
CaMOCTOSITENBHOE
U3yudeHHe yueOHOU
U HAy4YHOU
JIUTEPATyPhI
- opopmiieHHE
oT4eTa 1o
1a00paTOpHOH
s | g
nabopaTopHOU OIIK-1.1,
1.6 DNEeKTPOXUMHYECKHE CHCTEMBbI 6 421 5 3;(;;4}?;}[;:(;_ pabotsl. lomamuee| OIIK-1.2,
- 3amanue Ne 5. OIIK-1.3
) TectupoBanue.
CaMOCTOSITENBEHOE
u3ydeHue yueOHoM
U Hay4HOU
JIUTEPATypPHI.
Uroro mo pazneny 18 | 18/61 35
Uroro 3a cemectp 18 | 18/61 35 3a4ér
Wroro no aucuuminae 18 | 18/61 35 3ayer




5 Oo6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpounecce ImperogaBaHusd JUCHUITIIMHBI «XUMHA MIPUMCHSCTCA TpaaunOHHasA
WHPOPMaIOHHO-KOMMYHHKAIMOHHA 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexunn npoxomAT Kak B HMHGOPMALMOHHOH (opMme, I'Zleé MMEET MECTO II0CIeIOBaTeNbHOEe
U3JI0’KEHUE MaTepuaa B JUCLUIUIMHAPHON JIOTHKE, OCYLIECTBIAEMOE IIPEUMYIIIECTBEHHO BepOaIbHBIMU
cpeAcTBaMH, Tak U B (GopMe JeKIui-Oecenpl MM Auanora ¢ ayJUuTOpHEd, JEeKUWH ¢ MpUMEHEHHEeM
3JIEMEHTOB «MO3TOBOW aTaKmy», JEKIUH-KOHCYIbTALNH, TJIe TEOPETUIECKUN MaTepuall 3apaHee BbAaeTCs
CTYACHTaM [JIsI CaMOCTOATCIBHOTO H3YUCHHA, I IMOATOTOBKU BOIIPOCOB JICKTOPY, TaKUM 06pa30M,
JICKOHUA IPOXOAUT IO THUITY BOIIPOCKEI-OTBETHI-IUCKYCCHH.

IToMuMO 3TOTO B JIEKIMHM MOTYT HUCHOJB30BaThCs 3JIEMEHTHI MPOOIeMHOro u3ioxeHus. Ocodoe
MECTO B MpoOLEecce NPEenoAaBaHUs TUCUUIUIMHBI «XUMHA» 3aHUMAIOT JICKIMH C HCIIOJIb30BaHUEM
JEMOHCTPAIMOHHOTO XHUMHUYECKOTO HKCIIEPUMEHTa, KOTOPBIH MO3BOJSET HanbOoJee MOJHO Peaar30BaTh
METOJ] MPOOJIEMHOI0 OOYYEHHs Yepe3 MOCTAHOBKY MPOOJieM C TMOMOIIBID JEMOHCTpAIMi SIBIICHUH,
peaxurii UK MpOLECCOB.

s peanmm3amuu  WHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEeIbHON  TEXHOJOTHU
NPOBOJSATCS JIGKUMHU-BU3yallM3allik, B XOJE€ KOTOPBIX H3J0KEHHE TEOPETHYECKOro MaTepHuaia
COIIPOBOKAAETCS NPE3EHTALIUCH.

JlexunoHHBIA MaTepuan 3aKkpemsieTcss B Xoe J1abopaTopHbIX paboT, B X0l€ KOTOPBIX ydeOHas
paboTa TPOBOAWTCS C pEaJbHBIMH XHUMHYECKMMH BemlecTBaMH. Ha maGopaTopHbIXx paboTax
BBIMOJTHSIOTCS TPYNIOBBIE MM WHAWBUAYyalbHBIE 3aJaHusl 1O TMpoiaeHHOH Teme. Ilpu mpoBeneHnn
71a00paTOPHBIX 3aHATHH HCIIOJB3YETCS METOJ KOHTEKCTHOI'O OOYYEHHS, KOTOPBIM MO3BOJISIET YCBOUTH
Marcpual IyTEM BBIABJICHHUA CBsI3el MCXKAY KOHKPETHBIM 3HAHUEM U €0 NMPUMCHCHUCM. KpOMe TOTO,
1eNIecoo0pa3Ho HMCIOJIb30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO B3aMMOOOydeHUs (mapHyro paboTy) Tpex
BUIOB: CTaTWYecKas IMapa, ITUHAMHYECKas Iapa, BapHAlMOHHAs I[1apa; COBMEIIAas €€ C TEXHOJOTHen
MOJYJBHOr0 00y4yeHus. BBIIONIHUB 3KCIEpUMEHT, o0yyaronecss GOpMyJIUPYIOT 0000IIEHHbBIE BBIBOIBI
110 CCPUU OIIBITOB, UCIIOJIB3YA IIPUEMBI AHAJIOTUX U CPABHCHMUS.

CamocrosiTensHas pabora oOyuaromuxcsi BKIIO4aeT B ceOsi camble pa3HOOOpa3Hble (OPMEI
y4eOHOM NEesTeNbHOCTH: BBIIOJIHEHHE NOMAIHUX 33JaHuil, 3aBeplieHne o(opmiieHHs 1ab0paTOpHBIX
paboT, HOATrOTOBKA K MPaKTUKYMYy, U3y4EHNE OCHOBHOTO U JAOIOJHUTEIBHOTO MaTepuaa o yueOHUKaM
U 1MocoOusM, YTEeHHE M MpOopadOTKa HAYYHOH JuTepaTypbl B OMOIMOTEKe, HamucaHue pedepaToB H
KypCOBBIX pa0OT, MOArOTOBKa K KOJJIOKBHYMaM, 3adeTaM, HTOroBOH arrectanuu.CaMocCTOsSTEeNbHAs
pabora oOyd4aromuxcsi JOJDKHA OBITh HampaBlieHa Ha 3aKPEIUICHUS TEOPETHYECKOTO Marepuaa,
W3JI0)KEHHOTO MpernojiaBaresieM, Ha MpopaboTKy TeM, OTBEJCHHBIX Ha CAMOCTOATENLHOE M3yYeHHE, Ha
MOATOTOBKY K JJaOOPaTOPHBIM 3aHATHUSM, BBIIIOJIHEHHE JOMAIIHUX 33aJaHuil ¥ TIOATOTOBKY K pyOeKHOMY
U 3aKIIOYUTENIBHOMY KOHTpoioo. llpum mpoBemeHuMm pyOeXHOTO U 3aKIIOYUTEIBHOTO KOHTPOJA
OCHOBHBIMHU  3aJladyaMH, CTOAIMMH TICPCHA IPEIoJgaBaTeyicM, ABJIAIOTCA: BBIIBJIICHUE  CTCIICHU
MPaBUIBHOCTH, 00beMa, TTyOWHBI 3HAHUH, yMEHH, HABBIKOB, TIOYYEHHBIX PU U3Y4YEHUH Kypca Haps Ly
C BBISIBJICHHEM CTEIICHH CAMOCTOSITENBHOCTH B IPUMEHEHUH MOTYYCHHBIX 3HAHUW, YMEHUH U HABBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEACTBA IO3BOJIIOT IKCIIEPUMEHTHPOBATh C HOBBIMU (pOpPMaMU
KOHTPOJIA. O6y‘IaIOHH/IMCSI npeaIararoTcs TECThl U 3aJa4u B 3JICKTPOHHOM BUJEL, C aBTOMaTI/ISI/IpOBaHHOI\/'I
CHCTEMOH TpoBepKH. B oTimume oT OOBIYHOTO TECTHPOBAHHS TAaKOW CMOCO0 KOHTPOJS IO3BOJSIET
CTYAEHTaM B JIF000€ BpeMs IIPOITH TECT, IPOAHAIN3UPOBATh OIUMOKU U IPOUTH TECT BTOPUUHO.



6 YueOHO-MeTOIMYeCKOE 0OOecTieueHHe CAMOCTOSITeIbHOI padoThl 00y4arouXxXcst
[IpencraBieno B npuaoXeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B NPUITOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAITMOHHOE 00ecTieYeHHe JUCITUNIMHBI (MOTYJIs1)
a) OcHOBHas JIMTEpaTYypa:
1. OcuoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Bwicmiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
AJIEKTPOHHBIN.

2. Komsma, JI. I'. Xumusa : yue6noe mocodbue / JI. I'. Komsama, JI. I'. Tapactok ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 sanekrpon. ont. auck (CD-ROM). - 3arn. ¢ tury:n. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooosekT. - Teker
AJIEKTPOHHBIN. - CBeneHus 1ocTynHbl Takxke Ha CD-ROM.

0) JlonoJiHUTEIbHASA JIATEpaTypa:

1. Mensnuk, H. JI. PactBopsr! : npaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumypuna
; Marautoropckuii roc. Texunueckui yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. U.
Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyi. skpana. - URL : https://magtu.informsystema.ru/uploader/
fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (mara oOpalieHHs:
14.05.2020). - MakpooOweKT. - TekcrT : anekTpoHHbIH. - CBeieHus 1ocTymHbI Takke Ha CD-ROM.

2. Mensnuk, H. JI. JIucniepcubie cuctemsl : mpaktukyM / H. JI. Mensuuk, O. P. Mymnuna, O. A.
MumyprHa ; MarHuToropckuii roc. rexuudeckuid yu-T um. I'. 1. HocoBa. - MarnuTtoropck : MI'TY um.
I W. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Tutyn. oskpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/
1/1530463/3850.pdf&view=true = (mara oOpamenus: 14.05.2020). - MakpooobekT. - Tekct
ANEKTPOHHBIN. - CBeieHus 10cTynHbI Takke Ha CD-ROM.

3. Komsma, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENbHbIE peakiuu. OCHOBBI SJEKTPOXUMUU :
yaeoHoe niocobue / JI. I'. Konsima, 3. P. Mymnuna ; MI'TVY. - Marautoropek : MI'TY, 2015. - 58 ¢. : wi.,
TalII. URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1147. pdf&show dcatalogues/1/1121163/1147.pdf&view=true (nata obpamenus: 14.10.2019).
- Makpoo0ObeKT. - TekcT : aneKTpoHHBIH. - FiMeeTcst neyaTHBIH aHAJIoT.
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B) Meroanyeckue yKazaHus:

1. Mensnuk, H. JI. PactBopsr : mpaktukym / H. JI. Mensgauk, 3. P. Mymmna, O. A. Mumrypuna ;
Marnuroropckuii roc. Texuudeckuid yH-T uMm. I'. . HocoBa. - Marautoropck : MI'TY um. I'. H.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ Turyn. 9kpaHa. - URL

https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/

1/1532656/4027.pdf&view= true (mara oOpamenusi: 14.05.2020). - MakpooObekT. - Tekct :

AJIEKTPOHHBIN. - CBeZieHus N0CTyIHbI Takxke Ha CD-ROM.

2. Mensnuk, H. JI. Iucniepcusie cuctemsl : npaktukyM / H. JI. Mensauk, 3. P. Mynnuna,
O. A. Mumypuna ; Maruutoropckuid roc. Texuuueckui yH-T uM. . . HocoBa. - Marauroropck :
MITY wum. I U. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/

1/1530463/3850.pdf&view= true (mara oOpamenusi: 14.05.2020). - MakpooObekT. - Tekct :
AJIEKTPOHHBIN. - CBeZieHus N0CTyIHbI Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcenl:

IIporpammHoe obecnieueHue

Haumenoanue I10 Ne norosopa Cpox n1eicTBUS TUIIEH3UHI
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9 MaTepuajJbHO-TEXHHYECKOEe o0ecnevyeHne JUCIUILIHHBI (MOIYJIA)

MatepuanbHO-TEXHUYECKOE 00ecrieueHre TUCITUTUINHBI BKIIIOYAET:

1. YyeOHble ayIUTOPHH AT TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA.

OcHaleHue ayJUTOpHH: MYJIbTUMEIUITHBIE CPECTBA XPAHEHUs, TIepejadud U MpeACcTaBIeHUs
uHpOpMaLUU

2. VY4yeOHble ayIWTOPUU JJs TPOBEACHUS J1a0OPATOPHBIX 3aHATHM, TPYNMNOBBIX U
WHIMBUIYAIbHBIX KOHCYIbTAIIUN.

OcHatenue ayauropuu: Harnsaneie MaTepuanbl: TaOIUIIbI, CXEMBI, IIJIAKaThI.

3. [Tomemenus st CaMOCTOSTENEHON pabOThI 00YUYaIOIIUXCSL.

OcHamenue ayautopuu: IlepconansHble kommbioTephl ¢ maketoM MS Office, BrixogoMm B
WHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

4. TlomemeHnuss mnsg XpaHeHUs W NPOPUIAKTUYECKOTO OOCIYKMBaHUSA yd4eOHOTO
00opyIoBaHusI.

OcHamenue ayauropuu: Cremnaxu, celdnl s XpaHeHHs Y4eOHOro oOOpyIOBaHUSI.
WHCTpYMEHTBHI [UIs1 pEMOHTA JIa00OpaTOPHOT0 000PYAOBAHHUSL.



IMPUJIO)KEHME 1

6. YueOHO-MeTOAMYECKOe oOf0ecmedyeHHue CaMOCTOATEJIbHOH PpPadoThI
0O0yUaIoIXCA

CamocrosiTesibHass paboTa oOydJaronuxcs MoApaszesiseTcs Ha ayJINTOPHYI0, KOTopas
MPOUCXO/IUT KaK BO BpeMs J1abOpaTOPHBIX 3aHATHH, TaK U HA IUIAHOBBIX KOHCYJIBTAIUIX, U
Ha BHEAyAUTOPHYIO, IPOUCXOAAIIYID BO BpeMs IOATOTOBKU CTyJAE€HTaMH OTYETOB IIO
J1abOPaTOPHBIM 3aHATHUSIM U BBIIIOJTHEHUS JOMAITHUX 3a/TaHUH.

AynuTopHas caMocTosITeJIbHasg paboTa OOyJaloIUXCcs IMPEANOoJaraeT MPOXOKIAeHUE
TECTUPOBAHUA IO KaXKJAOMY pasjeay AUCHUIUIMHBI. TecThl BKIIOYAIOT TEOPETUYECKHUE U
MIPAKTHYECKUE 3a/1aHusl, OTBETHI Ha KOTOPbIE TPEeOYIOT riIyOOKOro MOHMMAaHMs U3yUYEeHHOT0 MaTepHaia.
TecTbl MOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY IMPEANaraeTcsi YeThIpe BapUaHTa OTBETOB,
Cpelu KOTOPBIX OJAMH WJIM HECKOJIbKO MpaBHIbHBIX. OOpaboTKa pe3yabTaToB OCYIIECTBISETCS MMyTEM
COIIOCTABJICHHUSA MMOJIYUYCHHBIX PE3YJILTATOB C 3TAJIOHHBIMH U MPOTCKACT OYCHb 6bICTp0. MaxkcumainbHoe
KOJIMYECTBO OAJJIOB B K101 Teme Kypca — 10.

BapuaHTbhI TeMaTHYeCKHX TECTOBBIX 3aJaHUI /ISl TEKYIIer0 KOHTPOJIS
XuMHuYecKasi TEPMOJTUHAMUKA

B tectax mo teme «XuMHUYECKas TEPMOAMHAMHUKAY»: TIEPBBIC IIECTh 3aJJAHUI OIIEHUBAIOTCS B
0,5 6amna, cenpMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaiia.

Tecer Ne 1

—

[Tpu paccMOTpEeHUN XUMHUYECKON PEaKLUU cucmema O3Ha4aeT:

a) HCXOJHBIC PeareHThI

0) MPOMYKTHI XUMHUYECKON PEeaKIINU

B) PEaKIIMOHHBIA COCY]I

I') MCXOJHBIE PEAareHThl U MPOLYKTHI PEAKIINH

2. Ilepsbrit 3ak0H (TIEpBOE HAYAI0) TEPMOJIMHAMUKNA MaTEeMAaTHUECKH 3alMChIBACTCS TaK:
a) PV=vRT B) K= A, (- Ea/ RT)
6) K=R/Na r) AU= Q-W

3. B 3K30TepMUUECKON pEaKIUU:
a) SHTAJIBIINS PEaKIIMOHHON cucTeMbl oBkImaercs (AH > 0)
0) TeroBoii A3 ekt peakiuu otpunareneH (Q< 0)
B) DHTAJIBIIHS PEAKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
F) JaBJICHUC peaKHHOHHOﬁ CHUCTCMBbI ITOBBIIIIACTCSA

4. CranmapTHble TeTuIOBbIe A3 (EKTHI MPUHATO 0003HAYATH:

a) AUcr B) Q 10157
6) AHozgg F) AHct
5. Kakue u3 npuBeeHHBIX PEaKHH SBISIOTCA SHIAOTEPMUUECKUMU?
a) 1/2 N,+ 3/2 H,=NH; , AH = — 46 K]I>x/monb
0) H»+4/2 O,=H,0, AH = 242 K]Ix/Mo01b
B) 1/2 N+ 1/2 O,=NO , AH = 90 K]I>x/monb
r) 1/2 H,+ 1/2 I,=HI, AH = 26 K]I»/mo11b

6. Kakas w3 HamMcaHHBIX HIDKE PEaKIMid OTBEYAeT TEIIoTe 0Opa3oBaHUsl okcuaa a3oTa ( || ) B
CTaH/IaPTHBIX YCIOBUSAX?

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

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

CuO () + C pagun = Cu o + Co (y, mornorusnoch 22 k/[x TemioThl.

DHTtaneus o0pa3zoBaHus okcuaa menu ( || ) paBHa:



a) 110 B)220,5

0) -200,5 r)735
8. Hums peakmmmu NiO ) + C qpaguy = Ni o + CO (. Onpenenute BO3MOXKHOE HampaBICHHUE
CaMOTIPOU3BOJILHOTO TCUCHHS PEAKIMU TIPH CTAHIAPTHBIX YCIOBUAX U MpH Temmeparype 627°C.

BerniectBo AH®505 (KJK/MOJIB) Sos (x/Monp*K)
NiO 2397 38
C (rpagun) 0 5,74
Ni 0 29.9
CO -110,5 1974

B otBere ykaxkurte 3HaueHus >Hepruu ['mOOca mpH CTaHIAPTHBIX YCIOBUSIX, MIPU TEMIIEpaType
627°C u TemmepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzMeHsieTcsl JHTPONHUS MIPH Pas3I0KEHUU KapOoHaTa Kaublus?
a) yBeJIMUMBaETCS B) HE YMEHBIIIAeTCs
0) yMeHbI1aeTcs I') HE 3HAI0
10. Hannas peakius: 2K ClO; gy —2KCl (15130, ), AH<O MokeT caMOnpon3BOIBHO MPOTEKATh
a) B IPsIMOM HAIpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarpaBJICHUU T') HE 3HAIO

XuMH4yeckass KHHETHKA

B Ttecrax mo teme «XuMmHueckas KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE M IATOC
3amanus onenuBaroTcd B 0,5 Oamia; mecroe, ceabMOe, BOCBMOE, JIEBITOE M jecsitoe — B 1 Oamn, a
OJMHHA/IAaTOE — B 2,5 Oaia.

Teer Ne 1

1. Pazgen xumuu, U3y4aromuii CKOPOCTH U MEXaHU3Mbl XUMUUYECKUX PEaKlUi, Ha3bIBaeTCA
a) XMMHUYecKas TepPMOIMHAMUKA
0) TePMOXUMHS
B) XUMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKON peaKIuu — 37O ...
a) BpeMs, 3a KOTOPOE MOJIHOCTHIO PAaCXOYETCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEaKIM B €IUHUILY BpEMEHU B
equHUIlE 00BeEMa
B) KOJIMYECTBO BEIIECTBA MPOTYKTOB PEAKIIMU K MOMEHTY OKOHYAHHSI peaKluu
3. B kakux eIMHUIAX BBIPAYKAETCS] CKOPOCTh XUMHUUECKON peakiuu?
a)Monp 1 ‘¢!
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIb>C
4. Or kakux (aKTOpOB 3aBUCHT CKOPOCTh XUMHUUECKUX PEAKIIUNA?
a) OT MPUPOJIBI PEarupyIOLIUX BEIIECTB
0) OT TeMIepaTypbl
B) OT 00beMa pEeaKIIMOHHOTO COoCcyAa
5. CocTosiHME XUMHUYECKOTO PAaBHOBECHS OOPATUMBIX MPOLIECCOB KOJIMYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIMSIMH MPOJTYKTOB peaKIuu
0) sHepruei aKkTuBU3aIUU
B) KOHCTaHTOM paBHOBECHS
6. Kak 3anuceiBaercs Beipaxkenue s ckopocTt peakiuu 4 NO ) + 6 H,O =4 NH; ) + 5 Oy
a) V=K[NOJ*[H,O] 6) V=Kk[NH;][0,] B)V =k[NOJ[H,0]°
7. Kak 3anumiercs BbIpakeHUE i1 KOHCTaHThl paBHOBecHs peakunn A +2 B = C +D?



a) Ky =[C][D] / [A][B]*
0) K, =[C][D]/ [A][B]
B) K» = [A][B] / [C][D]
»§ Kakoii 0Tpe3ok Ha quarpamMMe MoKasbIBACT 3HAYCHHUE TEIIOBOTO a¢dexra peakumn?

a) l E R
0)2 %
B)3 2

XO/JI peakiuu

9. UTto MOXHO cKa3aTh O PEaKIINH, N300paXEHHON Ha IuarpaMmme K Bompocy 8?

a) PK30TEePMHUYECKasl PEaKIIHsI

0) PHAOTEpMUYECKAs PEAKIUS

B) peaKlMs OMMCHIBAET COCTOSIHUE PAaBHOBECHS
10. PaBHoBecue peakiuu Fe ;0 4 +4CO = 3Fe +4CO,, AH>0
CMeIaeTcs BIEBO.

a) MPU TMOHMKEHUH TEMIIEPATYPhI

0) IIpH MOBBILLIEHUHN TEMIIEPATypPbl

B) IIPY MIOBBILICHUH JJABJICHHUS
11. Jns peakuuu Cyy + 2 H 5y = CH 4y Ipu HEKOTOpOI TemMmnepaType KOHCTaHTa paBHOBECHS paBHA
0,8. PaBHOBecHast KOHIIEHTpAIUs BOJOpo/a paBHa 1,2 Mob/1. BeraucanTe NCXOAHYIO0 KOHIIEHTPALIUIO
BOJIOpOJA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpHbI

B Ttectax mo teme «PacTBOphI»: TepBoe 3alaHuWe OIleHMBaeTcs B | Oaii; BTOpoe, TpeThe,
YEeTBEPTOE, IIATOC U IIeCTOe 3aaHus - B 1,5 Oana; celbMoe, BOCBMOE, JIEBATOE U JIECITOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBHenus peakuuu Cu SO + KOH —... cokpallileHHOe HOHHOE YpaBHEHHE 3aIIUILETCS B BUE
1) 2K+ + SO427 = KzSO4
2) Cu* + S04 +2K*+20H = Cu(OH)»\ + K>SO,
3) CuSO4+20H = Cu(OH)d + SO
4) Cu*+20H = Cu(OH),¥
2. Macca (B r) xnmopuna Hatpus B 300 mi 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3)20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2)2 3) 11 4) 13

4. Jlns momasyienust ruapoausa xiaopuaa xpoma (I1I) cnemgyer
1) 1n00aBUTH COJISTHYIO KHUCIIOTY
2) 1o6aBUTH MIEIOYb
3) pa30aBUTH pacTBOp BOJOI
4) TIOBBICHTBH TEMIIEPATYPY
5. B pa30aBiieHHOM pacTBOpE, MPUTOTOBICHHBIM W3 THUAPOCYIb(paTa KaJdbIlUs W BOIBI, CymMMa



KOX((UIIMEHTOB B YPAaBHCHUH HEOOPATUMOM TUCCOIMAIIMYA PACTBOPSHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMocTs okcanata cepebpa paBHa 3,27-10° 1/ 100r H,O. Omnpenenute mpousBeieHHE
pactBopuMocTi Ag>Cr04
1)5-10"%  2)1,16-10°®* 3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOLIEHUE
1) Maccel BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIIECTBA K 00beMY BObI
3) Macchl BelecTBa K Macce pacTBopa
4) KonMuecTBa BelIeCTBa K 00beMy pacTBopa
8. K ci1aGpiM 371eKTpoIUTaM OTHOCHUTCS ...
1) rugpoKCHa aMMOHHUS
2) TUAPOKCHUJ Kalus
3) XJIOpuJI Kaublus
4) MaprasioBasi KUCJIOTa
9. U3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHUX COJIEM MOTYT MUMETh LIEJIOYHYIO WJIM KHCIYIO CpEmy.
[TpuunHOi 5TOTO SBNISETCS ...
1) osnextponus coneit
2) IUCTIPONOPIIMOHUPOBAHUE COJICH
3) ruapatupoBaHUE COJICH
4) THIpONU3 Ccoei
10.3nauenue PH uuctoii Boas! npu 25°C cocTtaBisieT
1 2)7 3)0 4) 10

JAucnepcHbie cUCTEMBI

B Tectax mo Teme «JlucriepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThe M YETBEPTOC 3aTaHHS
olneHuBaroTca B 1 0aju1; msTOE U IIECTOE 3aJaHus - B 3 OaJia.

Tect Nel

1.  VYkaxute pazMepbl 4aCcTUI] KOJJIOUTHBIX CHCTEM

1) w™enbme 1 HM

2)  OGoubmie 100 aM

3) ot 1uampgo 100 am
2. Kakuwe WOHBI CMOCOOHBI BBI3BATH KOATYJSIHIO KOJJIOWJA, YACTHUIBI KOTOPOTO HUMEIOT
MOJIOKUTENIbHBIN 3aps?

1) xaTHOHBI

2)  aHUOHBI

3) HONspHBIE MOJEKYJ
3. Jlns Kkakoro 3MeKTPOJUTA MOPOT KOATYJISIIMK KOJIJIOU/A C MOJIOKUTEIBHO 3apsHyKEHHON YacTHIIeH
JIOJKEH OBITh HAUMEHBIINM?

1) xmopua kamus

2) cynbdat Kamus

3) oprodocdar kanus
4. Munenia 3075 UMEET CTPOCHUE: {[Fe(OH)3]mn Fe** -(3n —x) CI'} x CI"
KaKOM AJIEKTPOJIUT UTPaeT poiib HOHHOTO cTabuiu3aropa?

1) xmopun xenesa (111)

2) Bojma

3) TUAPOKCHU] KaJIUS
5.  Ilpm B3ammonmetictBum 20 mu 0,001H wutpara cBunama (1) ¢ 10 ma 0,02H cynwsdara xamus
obpasyercs 30mb cynbdara curma (lI). K kakomy 31eKTpody MOJDKHBI MEPEMEIaThCS YaCTHIIBI
JUcTiepcHOM (asbl mpu deKTpouse?

1) HaxomaTcs B COCTOSHUUM JUHAMHUYECKOTO PAaBHOBECHS



2) kkarony

3) kaHomy
6. B aBe kon6s1 HamuTO MO S0 MIT 307151 THAPOKCH A KeTe3a. [[1s Toro 4ToObl BRI3BATH KOATYJISIIIUIO
30511 MOTpeOoBaIoCh A00aBUTH: B mepByto — 5,3 M 1H pactBopa xnopuaa kanus; B Apyryro — 18,7 mn
0,001H pactBopa docdara Harpusi. Berauciure mopor KoaryJysiiiuy KakKa0ro dIeKTPOJINATA.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE MPpOoUECChI

B Tecrax mo Teme «OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC MPOIIECCH): MEPBOE, BTOPOE, TPEThE,
4eTBEPTOE M IATOE 3afaHus oneHuBarorcs B 0,5 Gania; mectoe — B 1 6amr; ceapMoe U BOCBMOE — B 2
Oaita, a 1eBsitoe — B 2,5 6ajuioB.

Tecer Ne 1

1. Oxucnurenp — 3TO aTOM, MOJIEKYJla WJIA UOH, KOTOPBIH ...
1) yBenuuMBaeT CBOIO CTETIEHb OKUCICHHUS
2) TpPUHUMAET 3JIEKTPOHBI
3) oTAaeT CBOM IEKTPOHBI

2. Ilporecc BOCCTAaHOBJICHUSI UMEET MECTO B CITydae, KOT/a ...

1) HEUTpaJbHbIE ATOMBI IPEBPAILAIOTCS B MTOJIOKUTEIbHO-3aPS’KECHHBIE HOHBI
2) IIOJIOKUTENIBHBIN 3aps]l NOHA YMEHBIIIAECTCS
3) OTpHULATEIIbHBIN 3aps] MOHA yBEINYUBACTCS

3. U3 mpencraBieHHbIX HUXeE peakunii kK OBP nucnponopumnonnpoBaHus NPUHAMJIEKHT ...
1) S +2HNO; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Meramasl, BOAOPO, YTIAEPOA
2)  aKTHUBHbBIE HEMETAJUIbI
3)  DIeMEeHTHI, HaXOIIKUEeCs B CPeIHEH YacTH NePUOANYECKON CHCTEMBI
5. CreneHy OKHMCICHUS KUCIOPO/A a) B BOJIE U 0) B EPOKCUIE BOAOPOAAa COOTBETCTBEHHO PABHHI ...
1) a)—-2;6)-2
2) a)—-2;0)+2
3) a)-2;0)—-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KUCJION cpefie, BOCCTAaHABINBAETCS 1O ...
1) xkatmona Mn*
2)  maHrasat-uoHa MnQOs*
3)  okcuaa mapranna (IT) MnO
7. B peakmuu, nporekatomieir mo cxeme CrS; + KNO; 2 K,CrOs + K,SOs + NO okwuciaeHuto
MOJIBEPTalOTCs CIAEAYIOUINE SJIEMEHTHI ...
1) a3orucepa
2)  cepau XpoM
3) Xpom u a3ot
8. Cymma k03(ppuIMeHToOB B peakiiuu, MpUBEASHHON B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 durtuentos B peakipin KMnO, + HClyou, = ... paBHa
1) 30 2) 26 3)35

3J'I€KTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI

B Ttecrax mo TemMe «DIEKTPOXHMMHUYECKHE CHUCTEMBI»: IEpBOE, BTOpPOE U ISATOE 3aJdaHUs
OIlcHUBAIOTCS B |1 0ajur; TpeThe U YeTBEpTOE 3alaHus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel



1. DNEeKTPOAHBINA MOTEHIIUA ONPEICIISIIOT MO0 YPAaBHEHHUIO ...

1) Hepncra

2) Menneneesa-Knanelipona

3) Boneumana

4) Appennyca
2. Paccunraiite DJIC ranbBanuueckoro snemeHta MgMgSO4||CuSOsCu mpu craHaapTHBIX
YCIIOBUSAX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue npoykTsl 00pa3zyroTcs Ha KaTo/e IIPU AJIEKTPOJIN3€e pacTBOpa HUTparta cepedpa?

1) BOJIOPOJ

2) cepebpo

3) a30THAs KUCJIOTa

4) KHCIIOPO/T
4. VYxkaxure cyMmMy Ko3(pQHUINEHTOB B YPaBHEHUH JIEKTPOTIU3a pacTBopa Hutpata meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas M3 TNpUBEAECHHBIX  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi  MpoTeKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HaIlpaBJIeHUN?

1). FeSO,+ Cu —...

2) CuSO,4 + Fe —...

3) CuSO;+ Na —...

4) HCI + Cu —...
6. Bbruucnute Maccy LMHKA, MHOJXYYEHHOTO IIPH 3JEKTPOiM3e Cyib(ara IMHKA, KOTOPBIH
npoBoAuM B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107
7. [TpuBenuTe CcXEeMbl 3JEKTPOJIHBIX IPOLIECCOB M MOJIEKYJIIPHOE YpaBHEHHE pPEaKIUu,

NPOTEKAIOMIEH MPH AIIEKTPOXUMHUYECKON KOppO3WH TajbBaHomapel Zn|Mg B cepHOKHCION cpeae. B
OTBETE YKaXHUTE CyMMY KO3(D(PHUINEHTOB B MOJIEKYJISIPHOM yYpaBHEHUH.

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

BreaynutopHas camocToATesbHAA paboTa OO0yJArOIIMXCS OCYIIECTBISIETCS B BUJIEC U3YUYCHHS
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3ieiy C MpopaboTKOW Mmarepuaina; OQpOpMIICHHS OTYETOB IO
71a060paTOPHBIM pabOTaM U BBITMOJIHEHHUS JOMAITHUX 3aJaHUi.

BapuaHThI TeMATHYECKHX JOMANIHUX 3aJaHUI 115 BHEAYTUTOPHOM CaMOCTOATEIbHO PaGoThI
CTYACHTOB 110 TEMaM

JMomaimHee 3aganue Ne 1
10 TEME «XI/IMI/[‘leCKaSI TepMOIll/lHaMI/lKa»

B nomarHem 3amaHuu M0 TeMe « XUMHUYecKasi TepPMOIMHAMHKAY: TIepBasi 3aJjaua OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6anna; Tpethst — B 1 Oamn.



3anaya Nel

Jns peakuuu CHy oy + CO, n = 2 CO y + 2 H, (» onpenenuTe BO3MOKHOE HalpaBlieHUE
CaMOIPOU3BOJILHOTO TEUEHHs PEAKIMH IIPU CTAHIAPTHBIX YCIOBMAX M npu Temmeparype T = 927 °C,
€CIIM TETIOBOM A(PPEKT peakuu J0 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. YKAXKUTE: a) BBIACIACTCS
WIM TIOTJIONIAETCS DJHEPTus B XOJE€ peakiu; 0) NpUYMHY HaWJEHHOTO HW3MEHEHHUS SHTPOIHH.
Paccuunraiite TemnepaTypy Hadajla peakLUH.

3anaya Ne2

Berancnute TeruioBoit addext peakmum: CaC, ) + 2 H.Oy) = Ca(OH); ) + C,H; (), mOIB3ysCch
CTaHJIapTHBIMU TeIJIOTaMu 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIUIOThHl BHIACTUTCS WU
TIOTJIOTUTCS TIpH oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXUMHUYECKUM YPABHEHUSIM PACCUUTANUTE TEIUIOBOM d(PPEKT peaKIiu:
H: ) + COz ¢y =CO 1y + H2 Ofy. TepMoxuMuueckre ypaBHEHUS:

a) H, ) + % 0, = H,O ©)s AH = -241,9 KI[)K;

6) 2 CO () + Oz = 2 C02 ()» AH = —566,2 KI[)K

Jlomamnee 3aganmue Ne 2
o TeMe «XMMHUYeCKA KHHEeTHKA»

B nomamnem 3agaHum mo teme «XuUMHUYECKash KUHETHUKa»: MepBasi 3ajada oleHuBaeTcs B 1,5
Oanna; Bropast — B 0,5 Gaia; TpeThs, YeTBEpTas | mstast — B 1 Oas.

3anaya Nel

Peakuusa nporekaer no ypaBHenuto: O; ) +2 CO y = 2 CO, (). HauanpHbple KOHLIEHTpauuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [CO]= 0,8 Monb/i1. Bo CKOJIBKO pa3 M3MEHUTCS
CKOpOCTh mpsiMoi peakuuu, korga mpopearupyeT 30% CO? Bo ckojbko pa3 HU3MEHATCS CKOPOCTH
MPUMOI M 0OpaTHOM peakIuu, eCiIi YBEJIHMUUTh JaBJIeHHE B CHCTEME B JiBa pa3a?

3agaya No2

IIpu temneparype 40 °C HeKOTOpOe KOIMYECTBO BELIECTBA BCTYNAEeT B peakiuio 3a 20MHH.
PaccuuraiiTe Bpemsi, MpU KOTOPOM 3TO K€ KOJUYECTBO BEHIECTBA BCTYNUT B PEAKIHUIO NPH
temmneparype 200 °C, ecnu TemmepaTypHbIii KO3(Q(UIHMEHT CKOPOCTH PEaKIMU paBeH 2. Bo cKoibKo
pa3 U3MEHUTCS TIPU ITOM CKOPOCTh PEaKIUu?

3amaya Ne3

Haiinure HayaibHbIE KOHIIEHTPAIIMU UCXOJIHBIX BEIIECTB M KOHCTAHTY PaBHOBECHS PEAKIINH:
Fe oy + H2O ) = FeO @) + H, (), €ciu paBHOBECHBIE KOHIIEHTPAIIUU PEarupyroINX BEIIECTB PaBHBI:
[H,O]=0,3momnb/m1, [H,] = 0,4 Monb/m.

3amaya Ne4

g peakumonnoit cucremsl: CO ) + H.O ) = CO; y + Hz () HauanbHbIE KOHIIEHTPALUU PABHBI:
[H.O] = 0,5 monw/n, [CO] = 0,6 mMonw/n. OnpenenuTe KOHIEHTpPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBEeCHs paBHa 1,45.

3anaya NeS

Bripasurte uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CICAYIOIMINX PEAKIINN:

Nz(r) + 3 Hz(r) = 2 NH3(F), AH = —92,2 KI[)K;
COz(r) + C = 2 CO(F), AH = +160,5 KI[)K,
CO(r) + HZO(F) = C02 (1) + Hz(r), AH = —41,1 KI[)K

VYKaxxuTe HampaBJICHUE CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS ATUX PEAKIUI: a) MPU MOHUKECHUU
TEMIEpaTypbl, €CIH JaBJICHHE MOCTOSHHO; 0) MpH TMOBBIIICHUH [aBJICHHS, €CIH TeMmIepaTrypa
MOCTOSIHHA.

Jlomammnee 3aganue Ne 3
o reme «PacTBopbn»




B nomammnem 3amanuum mo Teme «PacTBOpBI»: TepBasi, BTOpas, TPEThs M TMsTas 3a7a4u
orieHuBaeTcs B 1 6ayt; yerBeprast u mectas — B 0,5 Oaina.

3anaya Nel

B kakom o0weme Boabl cienyeT pactBopuTh 1351 SnCl, s nonydyenus 3M pacTBopa xJjiopuja
osioa (II) ¢ motHOCTRIO p = 1,405 /™MA?

Paccuuraiite: a) maccoByro JOJIO BEHIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIICHTPAILIMIO
HKBHMBAJICHTA; B) MOJISULTLHOCTD; T') THUTP; 1) MOJIBHYIO JOJIIO BEIIECTBA B PACTBOPE.

3agaya No2

3aKOHYUTE MOJCKYJSpHbIE U HAMMUIIUTE COKpAIICHHbIE HMOHHBIE YpaBHEHHUS peakuil
B3aMMOJICHCTBHSI CIICTYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HzS —

MgCl, + KOH —

Can + HC1—>

Sb(OH)3 + HQSO4—>

Sb(OH); + NaOH —

3amaya Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHUS PEAKITUH K CIICTYIOIIUM HOHHBIM:

Ba> + CrO, — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaya Ne4
Boruncnute pH 0,05M pactBopa cepHON KUCITIOTHI.

3aymaya NeS

Kakue u3 crnemyromux comieil moaseprarotcst ruapoin3y: Na,SiOs;. Cu(NOs),. KBr? CocraBpre
HMOHHBIE U MOJIEKYJISIPHBIE ypaBHEHUS THAPOIIM3a COOTBETCTBYIoIUX cojeil. Kakoe 3nauenue pH (<
WIN> 7) IMEIOT pacTBOPHI ATUX COJIEH?

3amaya Ne6

Haiinure npoussenenue pactsopumoctu PbCly, ecu B8 200 mit Bozbl pacTBopsiercst 2,17 T 3TOr0
COEJIMHEHUSI.

Jomamnee 3aganmne Ne 4
1o TeMe «OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE NPOIECCHI»

B nomamnem 3amanuu mo Teme «OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE TMPOIECCHD: TepBas
3a/iaya ornieHuBaeTcs B 1,5 6aia; Bropas — B 2,5 6amna; Tpetbs — B 1 6am.

3agaua Nel
[Tonbepure KO3hGUIMEHTHI B ypaBHEHUSX OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIHH.

VKaxuTte TUII Ka>1<n0171 pEaKkuun.

Paccumraiite QJICKTPOABMIKYIIYIO CHIIy HW OIPCACIUTC HAIPAaBJICHUC CaMOIPOU3BOJILHOIO
IMPOTCKaHUA nepBoﬁ p€aknun Imnpu CTAHAAPTHBIX YCIOBHUAX, HCIIOJNB3YySA 3HAYCHHUA OKHUCIUTCIIBHO-
BOCCTAaHOBUTCJIIBHBIX ITOTCHIIUAJIOB:

HJ + H3PO4 g Jz + H3PO3 + HzO

HNOZ g HNO3 + NO + Hzo

H[AUC14] + HzOz + NaOH —>Au +NaC1 +02 + Hzo

NH4R€O4 +H2 — Re + NH3 + HZO

KBrO — O, + KBr

3agaya Ne2

CocraBbTe YpaBHCHHUS OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁZ

KMHO4 + NaNOz + Hzo e

NaCI'Oz + HzOz + NaOH —



Bl(OH)3 + N3.28208+ NaOH —

Bl 203 + C —

Mg + HNOs pus) —

3amaga Ne3

Jlanbl J1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE Tapbl: KNO,, KNO;; u Pb(NOs),, PbO..
[Tonp3ysick TaOIMIEH CTaHIAPTHBIX OKHCIWUTEIbHO-BOCCTAHOBHUTEIBHBIX TOTCHIIMAIOB, COCTaBHTE
ypaBHEHHE BO3MOXHON peakiuu B ykazanHou cpeae (HNO;). Paccuuraiite 3HaueHue
AIEKTPOJIBIKYIIICH CHIIBI PEAKITUH.

Jomamnee 3aganme Ne 5
1o TeMe «JIEKTPOXUMHYECKHE CHCTEMbI»

B momarnem 3amaHuu o TeMe « DIEKTPOXUMHUYECKHIE CHCTEMbI»: TIepBast 3aja4a OIICHUBACTCS B
1 6ar; BTOpas — B 1,5 6amna; Tpetbs — B 2,5 Oaa.

3anaya Nel

CocraBbTe DJIEKTPOHHO-MOHHBIC YPABHEHMSI JJIEKTPOJHBIX TPOLECCOB M  MOJICKYJISIPHOE
ypaBHEHHE TOKOOOpa3yromiel peakiuu, MNpoTekarouieil mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JEMEHTA MPHU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsB moOTeHIMAN aHOAA PaBHBIM CTAHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIEHTPAIUIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, mpu KoTopoid OJ[C raibBaHUYECKOTO HJIEMEHTa
ymenbiutcs Ha 0,02B.

3anaya Ne2

[IpuBenuTe cXeMbl SIEKTPOJHBIX TMPOIIECCOB W MOJEKYJISIPHBbIE YPaBHEHUS PEaKLUi,
MPOTEKAIOIIUX MPHU IEKTPOXUMHUECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioi cpene; 6) BO
BJIQ)KHOM BO3/YXE.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UU B KUCIOU cpene 3a 20 MHH, €clid CKOPOCTb
koppo3uu cocrasmia 0,01 r/d.

3amaya Ne3

CocraBbTe 3JEKTPOHHO-MOHHBIC YpPaBHEHHS SJIEKTPOJHBIX TPOIECCOB (aHOJA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIHH, IPOUCXOIAIICH MPHU SIEKTPOITH3E:

a) pacriaBa NaOH;

0) pactBopa CoSO,,

Breruncnute (akTuyeckoe KOJIMYECTBO METaUIa, MOJYYCHHOTO Ha KaToAe TPH DIIEKTPOIIH3E
Co(NOs),, ecu 37EKTpOIU3 IPOBOAUIHN B TedeHHH 1 4. Bbixoa MeTtana mo Toky coctaBui 85%.

VYkaxxute BO3MOKHbIEC TPUYUHBI YMEHBIIICHUS BBIX0/Ia METaJJIa 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJibHbIE BOPOCHI IO TEMaM
KoHTpoJibHbIe BONPOCHI 0 TeMe « XHMHYeCKasi TEPMOANHAMH KA

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUJBI CUCTEM.
TepmoarHaMuveckne napamMeTpsl U QYHKIIUH COCTOSTHUS CUCTEMBI.

Baytpennss sueprus. Pabora. Temnora.

[lepBrlii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTanbIMs Kak QyHKIUS COCTOSTHUSI CUCTEMBbI. DHTAJIBIIUS 00pa30BaHMs BEIIECTBA.
TermoBoit s ekt xumuueckoil peakiun. DaxTOpbl, BIUSIONIME HAa TEIUIOBOW 3¢ deKT
XUMHUYECKON peakiuHu.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CruenctBus us 3axoHa I'ecca.

9. DHTponus Kak (GYHKIHUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aK0H TEpMOAUHAMUKH.

11. Tperuil 3aK0H TEPMOIUHAMUKH.

12. Dneprus ['u60Oca.

AN



13. HanpaBneHue caMOnpoM3BOIbHOIO IPOTEKAHNS XUMHUUECKHUX PEAKIINM.
KoHTpobHBIe BONPOCHI 0 TeMe «XHUMHYecKasi KHHEeTHKAa»

Xumunyeckasi KuHeTHKa. CKOPOCTh XUMUYECKOW PEaKIIUU U METO/IbI €€ PETyINPOBAHMUS.
BnusiHMe KOHLIEHTpAMK HA CKOPOCTh XUMHUECKON peaklny (3aKOH JAEHCTBYIOLINX Macce).
Bnustane Temriepatypsl Ha CKOPOCTh XUMHYeckor peakuuu. [Ipasuno Bant — Lodda.
Teopust akTMBHBIX CTOJIKHOBEHMH AppeHHyca.

OHeprus akTUBallMU. YpaBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTHYeCcKas JuarpaMmma.

KpuBas MaxkcBemna — bonbiimana. DHepreTudeckuii 6apnep.

Karanurnueckne CUCTEMBI.

BimsiHre kaTanu3aTtopa Ha CKOPOCTb XMMHYECKOM pEaKIvu.

I'oMOreHHBII U reTepOreHHBIN KaTalus.

KonebarenbHble peakiuy.

Xumnueckoe paBHoBecre. OOpaTumbie 1 HEOOPATUMBIE PEAKIIUH.

KoHcTaHTa XMMHYECKOTO PaBHOBECHSI.

Cmenenne xumudeckoro pasHosecus. [Ipunuun Jle-Illarense.

BiisiHre KOHIIEHTpAaLWK, TaBJICHUS U TEMIIEPaTyphI.

da30BbIE PABHOBECHH.

@da30BbIE AMArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CUCTEM.
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KOHTpOJIBHBIe BOIIPOCKHI IO TEME «PaCTBOPI)I»

1.  Tlomsarue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTh rasa.

2. PactBopbl. CnocoObl BBIpaKEHHS KOHIICHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJIIpHas
KOHIIEHTpAIsl, MOJISIpHAsE KOHIICHTPAIIUsI 9KBUBAJICHTA, MOJIbHAS 1011, TUTP).

Konnurarusnele cBoiicTBa pacTBOpoB. M aeanbHblil pacTBOp.

3axonsl Payns: I (Tonomerpuueckuit) u Il (30yinockonuuecknii 1 KpHOCKOIUYECKHUI).

OcMmoc. OcmoTrueckoe naBiieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJICHCTBUS BEIIECTB.

. Honnas Teopusi KUCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIC MOHSATHS U MOJIOKEHUS TEOPHH
Appenuyca.

8.  Jluccommanusi KHUCJIOT, OCHOBAaHMW W COJE€H C TOYKM 3pPEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOIUTHI.

10. JIuccormanmst cnadbIX AIeKTpoUuTOB. KOHCTaHTa TUCCOIMAIINN.

11. 3akon pa3zbaBnenus OcTBayiba.

12. Peaknuu MOHHOTO OOMEHA MEXKIY DJICKTPOJIUTAMH (Ha MpUMepe peakiuii 00pa30BaHUs CIIa00TO
AIIEKTPOJINTA, OCAJKA U raza).

13. IIpousBeneHue pacTBOPUMOCTH.

14. Honnoe npousBeaeHNe BObl. Bogopo HBIN U THIPOKCUIBHBINA MOKA3aTEINH.

15. T'maponus coneil. Tunsl rugpoausa couen.

16. KonuuecTBeHHBIE XapaKTEPUCTUKH MPoOIIecca THIPOIU3a.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIN3A.

NGO v AW

KOHTpOJ’IbHI)Ie BOITIPOCHI IO TEME «I[ncnepcnble CHUCTEMbI»

I'ereporennsie cmecu. [lucnepcHbie CHCTEMBI.

HucnepcHocts. Knaccuduxanuu 1ucnepcHbIX CUCTEM.
Kommounnaeie pactBopsl. JInodunsHbIe U JIMOPOOHBIE KOJUIOU/IEIL.
Crioco0bl MoNTy4eHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHue KOJUIOUAHBIX YACTHII.

IIpaBuno dasuca — [leckona.

A o



VY eToMYMBOCTh KOJUTOMAHBIX cUCTeM. CTaOMIM3aTOPHI.

8.  Koarymsamust mTnouiabHbIX U THOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTanus KOJUIOUIO0B.
10. Koarynsiuus KOJUIOUAHBIX PACTBOPOB IEKTPOIUTAMHU.
11. TlpaBuio Wynsre — Napau. Koarynupyroias ciocoOHOCTb.
12. Onruydeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13.  DnexTpuueckue CBOICTBa KOJUIOUAHBIX PACTBOPOB.
KonTpoJbHbie Bonpockl 10 TeMe «OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE
npouecch»
1.  OcHOBHbIE MOHATHUSI TEOPUH OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
2. OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOIMCTBA BEILIECTB.
3.  Baxwneiiime oKHUCIUTENN U BOCCTAHOBUTEIH.
4. Tunsl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peaKLui (IIPUMEPBHI).
5. OxuciauTenbHO-BOCCTAHOBUTEIbHBIN MOTEHIHAIL.
6.  VYpaBHenue HepHcra.
7. CocrtaBlieHHE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
8.  HampaBneHue OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
KoHTpoJibHBIE BONIPOCHI 10 TeMe «JIeKTPOXUMHUYEeCKHe CHCTeMbD)
1.  Dnexrpoxumudeckue cucteMbl. Kitaccuukamnms 31eKTpOXUMUYECKHUX TPOIIECCOB.
2. DReKTpOXMMHYECKHE MPOLIECChl, MPOTEKAIOIIUE Ha TPAHULIE pa3jiesia «METaJT — PacCTBOPY.
3. TanbBanmyeckuii snemeHT Jlanusisa — SAxkoOwu.
4.  DneKkTpoJBUXKYIAs CHJIa TalbBAHUYECKOTO 3JIEMEHTA.
5. H3MepeHue »HIEKTPOIHBIX IOTEHUMAJIOB. PsJ CTaHAAPTHBIX AJIEKTPOJAHBIX MOTEHIMAJIOB.
CBolicTBa METAJJIOB B COOTBETCTBUU C MX MOJIOKEHUEM B Py HaIPSHKEHUH.
6.  VYpaBHenue HepHcra.
7. DAEKTpoyM3 pacIuiaBOB U pacTBOPOB. KaTo/iHbIe U aHOIHBIE MPOLIECCHI.
8.  OOveauHeHHbIN 3ak0oH Papanes. Beixoa o Toky.
9.  Koppo3sus meramioB. Kinaccuduxaiysi KOppo3HOHHBIX POIECCOB.
10. Xwumuueckast KOppo3Hsl.
11. DnexTpoxuMuueckas KOppo3usa. AHOJHOE OKHCIEHHE MeTallla M KaTOJHOE BOCCTaHOBIICHUE
OKUCJIUTEIISL.
12. TIpumepsl KOppO3UHU B KUCIION Cpejie U aTMOC(HEPHOI KOPPO3HUH.
13. CkopocTb KOppO3uH.
14. 3amwuTa METaIJIOB OT KOPPO3UHU.
15. 3amuTHBIE TOKPBITHSL.
16. DaexTpoXHMMHUYECKHE CIIOCOOBI 3alUTHI OT KOPPO3UU METAJLIOB.
17. Xumudeckue UCTOUYHUKH TOKa. |'abBaHUUYECKHI SJIEMEHT.
18. XuMH4ecKkre UCTOUHUKH TOKA. AKKYMYJISITOPBI.
19. Xumuueckue UCTOUHUKU TOKA. TOIUIMBHBIE 3JIEMEHTHI.



IMPUJIO)KEHUE 2

7. OueHoYHbIe CpeCTBA JIsl IPOBeAeHUs MPOMEKYTOUHOI aTTeCTAlNHU
[IpoMexyTouHass  aTTecTanusi HMMeeT LENbI0  ONPENENUTh  CTEMEeHb  JOCTHUIKCHHS
3aIIAHUPOBAHHBIX PE3YIHTATOB OOYUEHHUS 10 JUCIUTUIMHE 32 OTPEICTICHHBIN Mepruo] 00ydeHHUs.

a) Ilnanupyemble pe3yjbTaTbl O0y4YeHHUS] W OLICHOYHbIE CpPeACTBA AJS NPOBedeHHs
NPOMEKYTOYHOM aTTeCTALUM:



Kon
WHANKATOpa

Nuaukatop qoCTHXEHUS
KOMIIETEHIIUHU

OneHouHble CpescTBA

OIIK-1 Crocoben peuiaTth 3aaa4n HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTU HAa OCHOBC UCIIOJIB30BAHUA TCOPECTUICCKUX U TPAKTUICCKUX OCHOB €CTCCTBCHHLIX U
TCXHUYCCKUX HAYK, a4 TAK)KC MATCMATUYCCKOI'O allrapara

OIIK-1.1

Omnpenensier XapaKTePUCTUKHI
¢busznyeckoro U XUMHYeckoro
mporecca (SIBICHHUS), XapaKTEPHOTO
UIsi 00BEKTOB TpodeccruonanbH
JIeSITEILHOCTH, Ha OCHOBE
TEOPETUYECKUX 7}
AKCIIEPUMEHTATBHBIX UCCIICTOBAHIH

6.

10
11
12
13
14
15

16
17

18
19
20
21
22
23

Ilepeuens meopemuueckux 60npocos K 3auemy:

OCHOBBI XMMHYECKOM TEPMOJWHAMHUKHU: CHCTEMA, TEPMOAMHAMUYECKUE I1apaMeTphl
CUCTEMBI, (YHKIIUU COCTOSTHUS cUCTeMbl. [1epBblil 3aKOH TepMOIUHAMUKH.

OHepreTuka XUMUYECKHUX ITPOLIECCOB.

OHransnus. 3akoH ['ecca u cieCcTBUSA U3 HETO.

OHtponus. YpaBHeHue boiabimMana. Bropoii u TpeTHil 3aKOHBI TEPMOJUHAMUKH.

Oneprust ['m66ca. HanpapieHus: XMUMHYECKHX TPOLIECCOB.

Xumnueckass KWHeTHKa. CKOpOCTh XUMHUYECKOW peakinu. CpelHss U UCTUHHAs CKOPOCTH
peakuun. Kunernueckas kpusasi.

CKOpOCTh peakuny U METOABI €€ PETyJIMPOBAHHUS.

Bnusinue Temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

DHeprusi akTuBaIui. AKTUBUPOBAHHBIN KOMILJIEKC. Y paBHEHUE AppeHuyca.

KaranuzaTopsl 1 KaTanuTUUECKHUE CUCTEMBI. | OMOT€HHBIN KaTalus.

Karanu3aTtopsl 1 KaTaIMTHYECKHE CUCTEMBI. | eTepOreHHbIN KaTains.

XuMnyeckoe paBHOBecHe. KOHCTaHTa XMMHUECKOTO PABHOBECHSI.

Cwmemenne xumMuueckoro pasHosecus. [Ipuanun Jle [larense.

PactBopsl. CriocoOBI BEIpa)KEHUS! KOHLIEHTPAIMK PACTBOPOB.

PactBopsI 351ekTponTOB. CTENEHh U KOHCTAHTA AJIEKTPOIUTHYECKON AUCCONHUALNH. 3aKOH
pazbaBnenus OcTBanbaa.

Jucconmarust KHCIOT, OCHOBAaHUM, COJIEH. AM(POTEPHBIE JIEKTPOJIHTHI.

PactBopumocTs. [IpousBesieHne pacTBOPUMOCTH. YCIIOBHE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

Hucconuanus Boasl. MoHHOE npoussenenue Boasl. pH.

I'maponus cosneit. CTeneHb U KOHCTaHTa THAPOIU3A.

Hucnepcubie cucremsl. Kimaccudukarms. JinopunsHble 1 110(GOOHBIE KOJIOUIBI.

CTpoeHne KOJUIOUIHBIX YaCTHII.

Koarynsamus KoionaHsIX pacTBOPOB.

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BemecTB. Kitaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMM.
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MHAMKATOpa KOMIIETEHIINH
24 DIIEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbI Dapanes. DIeKTPOIHBIA MMOTEHITHAAT.
25 lanpBannyeckuii anemeHT Janmans Skoou.
26 DIEKTPOXUMHUYECKUE CUCTEMBI: DJIEKTPOJIN3 paciuiaBoB. [I[puMeHeHne 3eKTpoin3a.
27 OnexTponu3. AHOIHBIM U KaTOAHBIN MTPOLIECCHI P AIEKTPOoJIn3e pacTBopoB. [IpumeHnenne
IJEKTPOIIN3A.
28.  Koppo3sus. Buast koppo3uu. CriocoOb! 3aIUThl METAIIOB OT KOPPO3HH.
Ilpakmuueckue 3a0anus
[IpoBecTu aHan3 BAUSHUSA KOHIIEHTPALIMU HA CKOPOCTh XUMUYECKOM peakiuu
Na;S:0; + H,SO4 = S + SO, + Na,SO4 + H,O no skcnepuMeHTanbHbIM J1aHHBIM. [IpoBecTu
00pabOTKy TMOJIy4EHHBIX JAHHBIX C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB NpeACTaBUTH B BUJE TaOIUIIBI 1.
Tabnuma 1
Howmep O6wem, M1 KonuenTpanus Bpewms Ckopoctb
onbITa Na,S,03 H,O H,SO, Na,S,03, 107 nosBiaecHust | peakuuu, 107,
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 nanHbiM Tabmumbl 1 1OCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH pEaKIHMU OT
KOHIICHTpAIlMU THOCYJIb(aTa HaTpHs, OTIIOKHB Ha Oocu abcIyce KoHLeHTpauuo Na,S;0s;, a Ha ocH
OpAMHAT — CKOPOCTb PEAKIMH.
Crienath BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAIlMU THOCYJIb(haTa HaTpusl.
OIIK-1.2 Hcnonb3yeT TeOpeTUYECKUE OCHOBBI Ilpumepnule npakmuueckue 3a0anusn 01 3auema:

TEXHUYCCKHUX HAYK JJISI IPUMCHCHUA
WHHOBAIIMOHHBIX TEXHOJIOTHI Ha
PEAITBHBIX CTPOUTEIIBHBIX 00BEKTOB

1. dns peakiuu CHy ¢y + COs p = 2 CO ) + 2 H, (y onipeaenuTe BO3MOKHOE HAMpPABJICHUE
CaMOIIPOU3BOJIBHOIO TEYECHMsI PEaKUMH IPU CTAHAAPTHBIX YCIOBUAX M mpu Temmneparype T
=927°C, ecnu TemnoBoii >PpHEKT peakuuu 10 3aNaHHOM TEMIIEPaTyphl HE U3MEHUTCS. YKaKHUTE: a)
BBIJICTISICTCS] WJIM TIOTJIONIACTCS SHEPrusi B XOJE peakiuu; 0) MPUYHHY HANJICHHOTO W3MEHEHUS
sHTponuu. PaccunTaiite TemMnepaTypy Hadajla peakiuu.
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2. Bripa3ute yepe3 KOHLECHTPALMU PEAreHTOB KOHCTAHThI PABHOBECHS CIEIYIOIIMX PEaKIMil
Now + 3 Hoy = 2 NH3p, AH = -92.2 kJIx. YKaxkuTe HanpaBlIeHHE CMEILIEHUS XUMHYECKOTO
paBHOBECHS ATHX PEAKIWi: a) IpU MOHIKEHUN TeMIepaTyphl, €CIIU JaBlIeHHE TIOCTOSHHO; 0) pu
MOBBILICHUH JABJICHUS, €CIIM TEMIIEpaTypa MOCTOSTHHA.

3. CkosbKO MUJUTHIIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI ¢ TUIOTHOCTHIO 1,84 /M
notpebyercst i npurorosnaenus 2 1 0,25M pactBopa?

4. Kakue wu3 cruenmyromux cojedl monasepratorcs ruapoinsy: Na,SiOs. Cu(NOs),. KBr?
CocTaBbTe HMOHHBIE M MOJEKYJSIpHbIE YpaBHEHHs THIpPOJIM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HaueHne pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 3071b TUApPOKCHIA MarHus nonydyeH mytem cmemmnBanus 0,02 i1 0,011. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenute 3apsia 4acTHUI] TMOJYYSHHOTO 307151 U HAMUIINUTE
(bopMyiTy ero MUIEIUIbI.

6. PaccunraiiTe 37€KTpOABMKYIIYIO CUIIy U ONpEAeNuTe HalpaBiIeHUE CaMOMPOU3BOJIBHOTO
NPOTEKAHUSI PEaKIUMU TMpPH CTAHJAPTHBIX YCJIOBHSX, HCIONB3YS 3HAUCHUS OKUCIUTEIHHO-
BOCCTaHOBHUTENLHLIX ToTeHnuaios HJ + H;PO, — J, + H;PO; + H,O.

7. llpuBemuTte CXeMbl JJIEKTPOJHBIX MPOIECCOB M MOJICKYJISIPHBIC ypaBHEHHUS DPEaKIIHiA,
MPOTEKAIOLIUX MPU AIEKTPOXUMUYECKOW Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioii cpene; 6)
BO BJIQXKHOM Bo3ayxe. Onpeznenure yOblIb MAacChl aHO/A IPU KOPPO3UU B KUCIION cpefe 3a 20 MUH,
€CJIM CKOPOCTh Koppo3uu coctaBmia 0,01 1/4.

8. CocTaBbTe EKTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHO MHEPTHBIN) U
MOJIEKYJIIPHOE YPABHEHHE PEAKIINH, POUCXOAIICH TipH dekTpoiinie pactBopa CoSOy.
Boruncnure gakTuyeckoe KOJIMYECTBO METAJUIA, MOJIyY€HHOT'O Ha KaTo/1e IPH 3JIEKTPOJIU3e
Co(NOs),, ecnu AJIEKTPOIN3 MPOBOAWIN B TedeHUH | 4. Bbixoa meTtamia mo Toky coctaBui 85%.
YKaKuTe BO3MOXKHBIC MPUUMHBI YMEHBIIICHHUS BHIXOAa METAJJIA TI0 CPABHEHUIO C PACUETHBIM.

OIIK-1.3

Pemraer uH)XeHepHBbIE
MIOMOUIBIO MaTEMaTHYECKOT O
anmapata  BEKTOPHOM  anreOpsl,
AQHAJINTUYECKOW  TEeOMETpUM U
MaTEeMaTHYECKOro aHaIu3a

3aJa4d  C

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HamucaTp 3JIE€KTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOLECCOB, YPAaBHEHUE CYyMMAapHOU
ToKOoOOpasytomel peaknuu, BMUCIUTh JJ[C raapBaHUYECKOTO 3JIEMEHTa, €CIM KOHIICHTPAINH
MOHOB MeTauIoB paBHbl: [Al**]=0,001 mons/1, [Co*]=0,1 mMomun/m1.

2. HamucaTh MOHHBIE M MOJIEKYJISIpHBIE YpaBHEHUS peakiuil ruaponnsa coneit: KsPOs; Na,SOy;
ZIlClz.

3. 3aKOHYUTH YpaBHEHUsI peakliii, HAKMCaB UX B MOJIEKYJIIPHOW U MOHHOM Qopmax:

AI(OH)3 + NaOH —>, K2C03 + HzSO4 —, st + KOH —.
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4. B 2 1 pactBopa ruapokcuna kaubius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pacTBOpa
1,14 r/mn. Paccuntaiite: o(Ca(OH),); Cy; Co; Crm; N(Ca(OH),) 1 N (H,0); T.

5. CocTaBbTe YpaBHCHHS OKHACIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

KzCI’zO7 + FCSO4 + HzSO4 -, KMHO4 + N32803 + Hzo —.

6. HammcaTth 2JIGKTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, ypaBHEHHE CyMMAapHOM
TOKOOOpasyroleil peakuuu, BeAucanTh DJ]C ranbBaHMYECKOTO JIEMEHTa, €CIM KOHIIEHTPAlUU
MOHOB METAIUIOB paBHbL: [Mn**]=0,01 mons/1, [Au*"]=0,1 Mons/m1.

7. 3aKOHYUTH YpaBHEHHsI peaKlIUii, HAMMMCAB UX B MOJIEKYJIAPHOW U MOHHOM opmax:

NH4OH + HNO3 -, ZH(OH)2 + NaOH—>, AIPO4 + Na2804 —.

8. Harucatp ypaBHEHMSs peakuuil THAPOIU3a B MOJIEKYJIIPHOM 1 HOHHOM BuJe: Al (SOs)s, KCl,
Nast3.

9. HamucaTh »JIEKTPOHHBIE YpaBHEHHUS SJIEKTPOAHBIX MPOIECCOB, ypaBHEHHUE CyMMAapHOM
TOKOOOpasytomel peaknuu, BMUCIUTh JJ]C raapBaHUYECKOrO 3JIEMEHTa, €CIM KOHIICHTPAINH
MOHOB METAIUIOB paBHbL: [Zn*"]=0,01 mons/1, [Cu]=1,0 Moms/i1.

10. Cynbsdar amomunust maccort 36,4 T pactopuian B 100 r Bogsl. [IMOTHOCT MOTy4YE€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: 0(Al(SO4)3); Cum; Coxs Comy N(AL(SOs);5) 1 N (H,0); T.

OIIK-1.4

Pemraer TCOPCTUUCCKHUC 3a/jaiu B

obmactu TETUTOTEXHUKH,
THJIPaBIMKH,  TerioMaccooOMeHa,
HCTIONB3YS byHIaMEHTATbHBIC
3HAHUS

Ilpumepnvie npakmuueckue 3a0anus 01 3auema:

1. HammcaTe 53JIEKTpOHHBIE YPAaBHEHUS OJIJIEKTPOAHBIX IPOLECCOB, YpPaBHEHHWE CYMMapHON
ToKooOpasytomeid  peakuuu, BboYMCIUTE OJIC  raibBaHHYECKOTrO  3JEMEHTa,  €ClU
KOHIIEHTPAllMM HOHOB METAIIIOB paBHBL: [Mn*"]=0,01 mons/1, [Ag ]=1,0 Mons/m.

2. 3aKOHUYNTH YPaBHEHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM Y HOHHOM BHJIE:

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

3. Onpenenure TEPMOAMHAMUUYECKYIO BO3MOKHOCTb NpoTekaHus peakiuuu CaOg +2 Cyo =

= CaC, ) + COw), AH, =460 k/[>x npu cranaapTHBIX yciaoBugX. PaccunTaiite TemnepaTypy Hadasa

peakiun, ecnmu  S(CaO)=38 JLx/monb-K; S(C)=6 J[Ix/mons-K; S(CaC,)= 70 Jx/monb-K;

S(CO)=197 dx/monb-K.

4. CocTaBbTe ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMINA:

KMI’IO4 + NaN02 + HzSO4 -, CI'z(SO4)3 + Brz + NaOH —.

5. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakuuu 2 Cls ) + 2 HyOy =4

HCly + O; vy, AH, = 115,6 /I npu crangapTHeIX yciaoBusix. PaccuuTaiite Temneparypy Havana

peakin, ecnu S(Cl,)=223 Jhx/monb-K; S(H,O0)=189 Jhx/mons-K; S(HCl)= 187]x/Monb-K;
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S(0,)=205 dx/moinb-K.

6. Hanmcath ypaBHeHHUs1 peakuuid ruIpoin3a B MoseKyiaspHoM U nonHoM Buje: CrCls, NaNO;,
K,CO:s.

7. CocTaBbTE ypaBHEHMSI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNI:
KzCI'zO7 + Nast3 + HzSO4 -, KMHO4 + NaN02 + HzO —.

8. I'omorennas peakuus nporekaer mo ypaBHenuto H, ¢y + I, v = 2 HI. Hauanbnas
KOHIIEHTpalusi Boxopoaa 2,1 monw/n, mona 1,5 monb/n. Bo CKOIBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bopopona?

9. B 640 mu Boab! pactBopmitn 160 r xmopuaa xxenesa (111). IlnoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mn. Paccunraiite: w(FeCls); Cy; Cox; Cm; N(FeCls) u N (H,0); T.

10. Onpenenure TEPMOJAMHAMHYECKYIO BO3MOXKHOCTH TpoTekaHusi peakiuu CS; yy 13 Oypn=
=CO; ¢y + 2 SO, (v, AH; = -1075 k/Ix npu ctanmapTHbIX ycinoBuUsX. Paccuutaiite Temmeparypy
Hayasia peakmuu, eciu  S(CSy)=151 x/mons K; S(0,)=205 Jbx/monsK; S(CO,)= 213
Jhx/mons-K; S(SO,)=248 Jlx/mons K.

11. Peakmust maetr nmo ypaBuenuto: 2 H o + S, p = 2 H,S(). Havanbnas xoHieHTpamms
BOJIOpOJia 2 MOJIb/J, cepbl 1,5 Monb/a. Onpenenure BO CKOIBKO pa3 U3MEHHUTCSI CKOPOCTh PeaKIMu
K MOMEHTY, Korja rpopearupyet 0,7 Mob/i1 Bogopoaa?

12. Onpenenure TEPMOINHAMUYECKYIO BO3MOXHOCTb IPOTEKAHUA peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0  + 2 SO; 1y, AH; = -890 x/[>x npu cTaHIapTHHIX ycloBusx. Paccuuraiite Temneparypy
Havana peakuu, ecau S(ZnS)=58 Jx/monb-K; S(0O,)=205 Tx/mons-K; S(ZnO)= 44 Jlx/monb-K;
S(S0,)=248 x/mons-K.

13. HauanbHble KOHIICHTPAIIUN UCXOAHBIX BewecTB B peakiun: 2 SO; ) + Oz ) = 2 SO; () 661N
paBubl 1,8 monb/n SO, u 2,4 monb/n O,. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTb PEAKLIUU K
MOMEHTY, Korja npopearupyet 0,8 monb/1 SO,?

14. B pactBope oprodocdopHoit kuciaotel Maccoit 1200 r u mnotHocTsio 1,153 r/mn
conepskutcs 312 r H;PO,. Paccuuraiite: w(H;PO,); Cy; Co; C; N(H3PO4) u N (H>0); T.




0) Ilopsinox mpoBeaeHNs MPOMEKYTOYHOM ATTeCTAIMM, IOKA3aTeJ I U KPUTEPUH
OlLIeHUBAHMSA:

[IpomexxyTouHast arrecTtanuss MO OUCHUIUIMHE «XHMHSD)» BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI, TO3BOJISAIOINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYYAIOUIMMUCS 3HAHUM, 1 MPAaKTHYECKUe
3aJlaHus, BBISBIIAIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHUN U BIIaJCHUN, TPOBOAUTCA B (popme
3auera.

3aueT Mo JNaHHOW NUCUUIUIMHE MPOBOIUTCS B YCTHOW (opme mo OumieraM, KaKAbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTHUECKOE 3aJaHHUE.

Ilokaszamenu u Kpumepuu oyeHu6anUA 3auema:

«3a4TeHO0» - 00yYaroIuiCs AEMOHCTPUPYET MOPOTOBBIH YpOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIUH: B XOJ€ KOHTPOJBHBIX MEPOIPHUITHH JIOMYCKAIOTCSl OIIMOKH, MPOSBISETCS
OTCYTCTBHE OTJEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, O0YYaIOIIUIICS NCTIBITHIBACT 3HAYUTEIbHbIC
3aTpyAHEHMS P ONIEPUPOBAHNM 3HAHUSMH M YMEHUSMH IPU UX MIEPEHOCE HA HOBBIE CUTYaLlUU;
«HE 3a4TEHO» - 00YyYaroIuUiicsl He MOXET MOKa3aTh 3HAaHUS Ha YPOBHE BOCIIPOU3BEACHUS U

o0BsicHeHHsI HHPOPMAIIHH, HE MOXKET ITOKa3aTh HHTEIUICKTyJIbHBIC HABBIKH PEIICHUS TIPOCTHIX
3ajad.
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