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Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHIMA

IIporokomor 20 r. Ne
3aB. xadeapoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena st peanmsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTaulypruu 1 XUMUYECKUX TEXHOIOTH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuszauu B 2027 - 2028
y4eOHOM Tojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMUYECKUX TEXHOIOTHA

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

HenssMmu ocBoeHuss nucuMIUIMHBL «OOIIass ¥ HEOpPraHWYecKash XUMUS SBISICTCS
dopmupoBanue (yHIaMEHTAIbHBIX 3HAHUI B O0JIACTH COBPEMEHHOW XUMUU, BKJIIOYAIOIIMX
OCHOBHBIC TIOHSATHS, 3aKOHbI M 3aKOHOMEPHOCTH, OINMCBHIBAIOIIME CBOWCTBA XUMHUYECKUX
COCIMHCHUI; Pa3BUTHE HABBIKOB CaMOCTOSITEIBHOW pabOThI, HEOOXOIUMBIX JIJIsi MIPUMEHCHHUS
XMMHYECKUX 3HAHWUW MPU U3YYECHUU CHELHUATbHBIX NUCUUIUIMH W JaJbHEUIIEH NMPaKkTHYECKON
JIeSITEIILHOCTH.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuumuinaa OOmias 1 HeopraHudeckas XUMUsl BXOAUT B 00s13aTeNIbYI0 YacTh yueOHOro
IJ1aHa 00pa30BaTEIbHON IPOTrPAMMBI.

Jiis  u3ydeHUs  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIAJEHUs),
chOpMHUPOBAHHBIC B PE3YJIbTATE U3YyUESHHS JUCIUTUINH/ TPAKTHK:

"Xumust" B 00beMe porpamMMbl CpeaHer 001e00pa3oBaTeIbHON IIKOIIBI

3HaHus (YMEHUS, BIAJ€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEO0XOIUMBI [Tl U3YyUEeHHUS TUCIUILIINH/TIPAKTHK:

be3omacHOCTb )KU3HENEATENBHOCTH

[ToaroToBKa K MpoIexype 3aluliThl ¥ 3alIMTa BBITYCKHOW KBAIN()UKAITUOHHON pabOThI

dusnyeckas XUMHUs

MarepuanoseneHue

MeTtopl Mcce10BaHUs MATEPUAIIOB U IIPOLIECCOB

3 Komnerenuuu ody4amomerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJIfA) U IIJIAHUPYEMbIe Pe3yJIbTAThl 00yUeHH s

B pesynbrare ocBoeHMs NUCHUIUIMHBI (MOIyJsi) «OOuiass U HeEOpraHuyeckas XUMUS
oOyyaroImuiics JoKeH 001agaTh CIeAy0IUMU KOMIETEHIUSAMMU:

Kon nanukaTopa HNHaukaTop TOCTHKEHUS KOMIIETSHITUN

OIIK-1 CrnocoGeH pemaTh 3anadul Ipo(eCCHOHATBHOW NeATENbHOCTH, MPHUMEHSS METOIbI
MOJICJTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, ECTECTBEHHOHAYYHBIE U O0LIEMH)KEHEPHbIC 3HAHUS

OIIK-1.1 Hcnonp3yeT €cTeCTBEHHOHAyYHBIE 3aKOHBI M IIPUHLMIBI IIPU PELIECHUU
IPAKTUYECKHX 33]a4

OIIK-1.2 Pemraer cranmaptHeie TpOQECcCHOHANBHBIE 33aydl C TNPUMEHEHUEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 IIpumensier MeTOABI MOZICIMPOBAHMS M MaTEMaTHYECKOrO aHauu3a Uil
pelIeHus 3a1a4 TEOPETUYECKOr0 U MPUKIAIHOTO XapaKkTepa




4. CTpyKTYypa, 00BEM M COlepKaHNEe TUCHHUILINHBI (MOIYJIA)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 58,1 akas. 4acos:
— aynuTopHas — 54 akaj. 4acoB;
— BHeayuTopHas — 4,1 akaJ. 4acos;
— camocTosTenbHas padora — 50,2 akaJl. yacos;
— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;
— [IOAATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa aTTeCTaluu - SK3aMCH

AynutopHast I =
YAHTOP g E Dopma
KOHTaKTHas pabota | 4 5
£| (s axan. wacax) g X Bia TEYIEro Kon
Paznen/ Tema 3 A & 2| camocTosTENnEHO KOHTPOJISA
g I3} . KOMITETEHIIN
JUCIUTUTAHBI 5 £ s i YCIIEBaeMOCTH U u
© na6. | mpakr. [ €8 paboTEI HPOMEKYTOIHO
Jex | o | sam S & i arrecranun
1.
- oopmIieHHE
oT4era o
nabopaTopHO
aboTe;
p ’ 3ammra
- pertenue naGopaTopHOit
JIOMAIHETO :60TIE OIlK-1.1,
1.1 Xumuueckast TepMOITMHAMUKA 4 2 10 3amaansa Ne 1; P ) OIIK-1.2,
JloMamHee
- OIIK-1.3
3amanue Ne 1.
CaMOCTOSTEIILHO .
VYcTHbIH ompoc.
€ M3yUCHHE
yueOHO#t 1
HayqHOUI
! JIUTEPATYPHI.
- opopmIiieHHe
oTYeTa 1o
nabopaTopHOM
aboTe;
p ’ 3ammra
- peruenue 1aGopaTopHOIL
JIOMAIITHETO :GOTS OIIK-1.1,
1.2 Xumudeckass KHHETHKA 3 2 10 3amanus Ne 2; P ) OIlK-1.2,
JlomamHee
- OIIK-1.3
3ananue No 2.
CaMOCTOSITEIHHO .
VYcTHbIH ompoc.
€ M3y4YeHHE
yueOHOiIl n
HayqIHOUI
JIUTEPATYPHI.




- oopmIieHHE
oT4eTa o
nabopaTopHOM
aboTe;
p ’ 3ammra
- pertenue naGopaTopHOit
JIOMAIIHETO :60TIE OIIK-1.1,
1.3 PacTBOpHI 13 10 3aganus Ne 3; P ) OIIK-1.2,
JloMamHee
- OIIK-1.3
3ananue No 3.
CaMOCTOSITETHHO .
VYcTHbIH ompoc.
€ U3y4YCHHUE
yueOHOH U
Hay4HOU
JITEPATYPHI.
- oopmiieHHE
oTyera 1o
Jab0paTopHOMH
pabore; 3amumra OIK-1.1
1.4 JlucriepcHbie CHCTEMBI 4 2 10 ) nabopatopHoii OIlK-1.2,
CaMOCTOSITEIBHO paboThI. OIK-13
€ U3yueHue VYcTHbIH ompoc. ’
yuebHOll u
HayqHOUN
JIATEPATYPHI.
- oopmIieHHE
oT4eTa o
nabopaTopHO
aboTe;
p ’ 3ammra
- peruenue naGopaTopHOit
1.5 JIOMAIITHETO :60T5 OIlK-1.1,
OKHCIINTENHHO-BOCCTAHOBUTEIbHBIE 4 2 5 3aganus Ne 4; P ) OIIK-1.2,
JloManHee
IPOLECCHI - OIIK-1.3
3ananue Ne 4.
CaMOCTOSITETIHHO .
VYcTHbIH ompoc.
€ U3y4YCHUE
yueOHOH U
Hay4HOU
JIATEPATYPHI.
- oopmIieHHE
oT4era o
nabopaTopHOM
aboTe;
p ’ 3ammra
- peruenue naGopaTopHOit
JIOMAIHETO :60TIE OIIK-1.1,
1.6 DNEeKTPOXUMHYECKHE CUCTEMBI 8 6 5,2 | 3amamus Ne 5; P ) OIIK-1.2,
) Jomarmraee OIK-13
3ananue Ne 5. ’
CaMOCTOSITETIHHO .
VYceTHbIH ompoc.
€ U3y4YeHue
yueOHOH U
HayqHOUN
JIATEPATYPHI.
Hroro no pazmeny 36 18 50,2
Hrtoro 3a cemectp 36 18 50,2 9K3aMEH
Htoro mo guciuiiHe 36 18 50,2 JK3aMEH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1) TpamunumoHHble 00pa3oBaTENbHBIE TEXHOJIOTUHM OPUEHTHUPYIOTCS Ha OPraHU3alUIo
00pa30BaTeNbFHOTO  MpOIEecca, TMPEANONIATAIONIYI0 MPSIMYI  TPAaHCISLIUIO 3HAHUH  OT
npenofaBatens K CTyJeHTY (MPEeuMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UILTIOCTPATUBHBIX
METOOB 00ydeHus1). YueOHas JesiTeIbHOCTh CTY/ICHTa HOCUT B TAKHX YCIIOBHSIX, KaK IPaBUIIO,
pPenpoaAyKTUBHBIN XapakTep. @opmbl yueOHbIX 3aHATHI:

- HadopmammonHas JeKmHs — [OCIENOBATEIbHOE W3JIO0KECHHE MaTepualia B
JTUCIUIIMHAPHON JIOTHKE, OCYIIECTBISEMOE IMPEUMYIIECTBEHHO BepOAIbHBIMH CpPEICTBAMHU
(MOHOJIOT MpernogaBaTes).

- JlaboparopHas paboTa — opranuzanus yueOHOU paboThI ¢ peaibHBIMH MaTEepUATbHBIMU
1 MH(QOPMAIIMOHHBIMU OOBEKTaMH, DKCIIEPUMEHTAbHAS pabdoTa C aHAJIOTOBBIMH MOJEIISIMHU
pealbHbIX 0OBEKTOB.

2) HTepakTUBHBIE TEXHOJIOIMH — OpraHMU3alis 00pa30BaTEIbHOrO Mpoliecca, KOTopas
MpeJIoiaraeT akTUBHOE U HEJTMHEWHOE B3aUMO/ICHCTBUE BCEX YUACTHUKOB, TOCTH)KEHUE HA STOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsI HHX oOpa3oBaTelbHOro pe3ynabTara. Hapsgy co
CHEIHUAIM3UPOBAHHBIMU ~ TEXHOJOTHSIMH  TaKOro  poja  MPHUHIMI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENIbHbIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOLIEHUS B X0/1€ 00pa30BaTeIbLHOTO
nporiecca 1, Kak ClieicTBUe, OPMHPOBAHNE CaMOpPa3BUBAOIIECS HH()OPMAIIHOHHO-PECYPCHOM
cpensl. DopMbl yueOHBIX 3aHITHIA:

- CemuHap-auckyccus (Ha JIabopaTOPHBIX paboTax) — KOJUICKTUBHOE OOCYXKICHHE
KaKoro-aubo CHOPHOTO BOINpPOCa, MPOOJIEMbl, BBISIBICHUE MHEHUU B TpyIe (MEXIPYIIOBOM
JIMAJIoT, TUCKYCCHUS KaK CIIOP-/IAajior).

3) HudopmannoHHO-KOMMYHHMKAIIMOHHbIE  OOpa3oBaTelbHbIE  TEXHOJOTHUH  —
opraHu3zaiys 00pazoBaTEIHLHOIO MPOIecca, OCHOBAHHAS HA IPUMEHEHNUH CTICIUATH3UPOBAHHBIX
IpPOrpaMM-HBIX Cpell U TEXHUYECKUX CpeACTB paboThl ¢ uHpopMmarueil. Dopmbl ydeOHBIX
3aHATHIA:

- Jlexumsa-Buzyanuzanusi — HM3JI0KEHHE COAEPKAHHS COMPOBOXKAACTCS IMpe3eHTAINeH
(IeMoHCTpaIe yueOHBIX MaTePHAJIOB, IPECTABICHHBIX B PA3JUYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, IpauuecKux, ayJJuo- U BUACOMATEpUasoB).

6 YueOHO-MeTOAMYECKOE 0O0ecIIeueHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBEIEHUs IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAILTMOHHOE O0ecneyeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. OcuoBel xumun: Yueouuk / B.T. Banos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019. - 556 C. - Tekct : 3JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1022478

2. Heoprannueckas xumus : yyeOnuk / T.B. MaprteinoBa, M.U. Cynonunkas, 1O.C.
AreeBa. — Mocksa : UH®PA-M, 2018. — 336 c. + Jlomn. maTepuaiibl [DIEKTPOHHBIN pecypc;

Pexxum nocryma: http://new.znanium.com]. — (Beicuiee oOpasoBanue: bakanmaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JIOCTYTIA:
https://new.znanium.com/document?id=302331 - Tekcr : oanextponnsid. - URL:

https://new.znanium.com/document?id=302331


https://new.znanium.com/catalog/product/1022478
https://new.znanium.com/document?id=302331
https://new.znanium.com/document?id=302331

0) JonosiHuTe/IbHAA JINTEPATypa:
1. Maxotkuna, E. C. IlpakTukym mo oOmield W HEOpraHMYeCKOW XHMHUHU : ydeOHOe
noco6ue. (4. 1)/ E. C. Maxotkuna, M. B. llly6una ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1

anektpon. ont. jguck (CD-ROM). - 3arm. ¢ Tutyn. o3kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooOBeKT. - TEKCT : 37IEKTPOH-HBIN. - CBECHUS JOCTYITHBI

taxxe Ha CD-ROM.
2. Maxotkuna, E. C. PactBops! : yuebnoe nocodue / E. C. Maxotkuna, M. B. Illyouna, C.
A. Kpsuiosa ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 snektpon. ont. auck (CD-ROM). -

3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true . - MakpooOBeKT. - TeKCT : 31MeKTpOHHBIH. - CBeleHUs JOCTYITHBI

taxke Ha CD-ROM.
3. Maxorkuna, E. C. XuMuyeckue 3JeMEHTHI U MUHEpaisl B Ouochepe : ydeOHOE
nocobue / E. C. Maxotkuna, M. B. lllybuna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1

anektpon. ont. jguck (CD-ROM). - 3arm. ¢ Tutyn. o3kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true . - MakpooOBEKT. - TEKCT : AIeKTPOHHBIN. - CBEACHUS JOCTYITHBI

taxke Ha CD-ROM.
4. Maxortkuna, E. C. Kmaccuueckue meronsl ananmms3a : ydeOHoe mocobue / E. C.
Maxotkuna, M. B. llly6una ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 a7eKTpoH. ONT. TUCK

(CD-ROM). - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true . - MakpooOBbeKT. - TekcT : 31meKTpoHHBIH. - CBeleHUs JOCTYITHBI

takxe Ha CD-ROM.

B) MeToan4yeckne yKazaHus:
1. Maxotkuna, E. C. IlpakTukym mo oOmield W HEOpraHMYeCKOW XHMHUHU @ ydeOHOe
noco6ue. (4. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1

anekTtpon. ont. jguck (CD-ROM). - 3arm. ¢  Tutyn. o3kxpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooOBEKT. - TEKCT : AIEeKTPOHHBIN. - CBEACHUS JOCTYITHBI

taxxe Ha CD-ROM.
2. MaxotkuHa, E. C. KomtonaHo-nucnepcHeie cuctemsl : mpaktukyM / E. C. MaxoTkuHa,
M. B. llly6una ; MI'TY. - Marauroropck : MI'TVY, 2019. - 1 sanektpon. ont. quck (CD-ROM). -

3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true . - MakpooOBEKT. - TEKCT : AIEeKTPOHHBIN. - CBEACHUS JOCTYITHBI

taxxke Ha CD-ROM.
3. MaxotkuHa, E. C. PacTBOpHI 2JIEKTPOIMTOB U HEIIEKTPOIUTOB : yuebHoe mocoodue / E.
C. Maxotkuna, M. B. llly6una, C. A. KpsuioBa ; MI'TY. - Maraurtoropck, 2012. - 87 c. : Tabm. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true .- MakpooOBeKT. - TeKcT : 3eKTpOHHBIH. - IMeeTCs meyaTHbIH aHaJIor.
4. Maxotkuna, E. C. Dnementsl V-VIII rpynn nepuoanyeckord CUCTEMbl XUMHUYECKUX
antementoB JI. 1. Menpeneesa : maboparopusiii mpaktukym / E. C. MaxoTtkuna, M. B.11ly0OuHa ;
MI'TY . - Marnutoropck : MI'TY, 2018. - 1 snextpon. ont. nuck (CD-ROM). - 3arn. ¢ Tutyi.

JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true . - MakpooOBEKT. - TEKCT : AIeKTPOHHBIN. - CBEACHUS JOCTYITHBI

takxe Ha CD-ROM.


https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true

r) [lIporpammuoe o0ecnieuenne u UHTepHeT-pecypcebl:

IIporpamMmmHoe oGecnieueHue

Haumenosanwue I10 Ne norosopa CpoK nercTBuUs JIMIIEH3UU




MS Ofﬁce 2007 Ne 135 01 17.09.2007 0eCCpOvHO
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HpO(l)eCCI/IOHaJ'[beIe 0a3bl JAHHBIX 1 HHPOPMAIMOHHBIC CIIPABOYHLIC CUCTEMbBI

HasBanwue kypca Cchblika
OnexTpoHHbIe pecypcbl onbnuoreku MI'TY um. [https://magtu.informsystema.ru/Marc.html?
I".11. HocoBa locale=ru
Poccuiickass ['ocymapctBenHass OuOiamoTeKa.

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

Karanoru
denepallbHOE TOCYJApCTBEHHOE OIOKETHOE
YapexKICHUE «DenepanbHbIA urcrutyt|URL: http://www]1 fips.ru/
MIPOMBIIUICHHOH COOCTBEHHOCTH))
Nudopmanmonnas cucrema - EnuHOoe OKHO
JIOCTYIa K MFH(OPMAIIMOHHBIM pecypcam
ITouckoBas cucrema Akanemus Google (Google
Scholar)
HammonansHas
undopManronHo-anaautuueckas cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHACKC HAYYHOTO IIMTHPOBAHUS
DnekTpoHHas 0a3a MEePUOJUYECKUX W3JIaHUN
East View Information Services, OO0 «MMBHC»»
9 MaTepuajbHO-TEXHHUYECKOE o0ecnedeHne JNCIUIINHBI (MOIYJIs)

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

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

https://dlib.eastview.com/

MatepuanbHO-TEXHUYECKOE OOeCTieueHre TUCITUIUINHBI BKIIIOUAET:

VY4eOHble ayauTOpUU JUIsl TPOBEACHUS 3aHSITHN JIEKIMOHHOro Tumna. OcHalleHue:
MynbTUMEINITHBIE CPEICTBA XPAHCHHUSI, TICPEAau U MPEICTABICHUS HHPOPMAIIHH.

Y4eOHble ayTUTOPUU TSl MPOBEACHUS T1a00paTOPHBIX pabOT:XUMUYECKHE Ta00OPATOPUH.
OcHaienue: XuMHUYECKHE PEaKTUBBL, XUMHYECKas nocya,Jlaboparoproe
obopynoBanue, Tabnuma «llepuoanueckas cucrtemMa XUMUYECKUX 3JIEMEHTOBY,IlnmakaTel 1o
TeMaM pabodeil IPOTrpaMMBbl.

Y4eOHble ayTMTOPUU AJISl IPOBEACHUS TPYNIOBBIX U UHIWBUIYaIbHBIX KOHCYJIbTALIHA,
TEKYIIEro KOHTPOJII U MPOMEXYTOUHOU arrectanuu. OcHamenue:/{ocka, MyJIbTUMEIUITHBIN
MPOEKTOP, SKPaH.

[Tomemenuss s caMOCTOSATENbHOW  paboThl  oOydaromuxcs.  OcHalieHue:
[Tepconanbuble KommbloTepHl ¢ naketoM MS Office, Beixogom B MHTEpHET U ¢ AOCTYNOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA.

[Tomemenne Juisi XpaHeHUS W NPOPHIAKTHYECKOTO OOCTY>KHMBaHUA Y4eOHOTO
obopynoBanus. OcHamenne: lkader ans xpaHeHHs y4eOHO-METOJMYECKOW JTOKYMEHTAIIHH,
yueOHOro o00OpynOoBaHUS U Yy4eOHO-HArNIAOHBIX MOcoOuil, WHCTpyMEHTHI i1 pEMOHTa
71a00paTOpPHOTo 000PYAOBAHHUS.
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puaoxenne 1
Y4eOHo-MeTOoAMYECKOE 00ecTIeYeHHe CAMOCTOATEIbHOI padoThl 00y4alomuxcst

CamocrosTensHas pa60Ta o6yqa}0m1/1xc51 noapa3AciIsICTCT Ha ayAUTOPHYRO, KOTOpas
IMPOUCXOOUT KaK BO BPEMs na60paT0prlx 3aH$[TI/If/'I, TaK M Ha IJIAHOBBIX KOHCYJIbTAlUAX, U HA
BHCAYAUTOPHYIO, IIPOUCXOAAINYHO BO BpEMsA IOATOTOBKH  CTyACHTAMU  OTUYCTOB IO
Ha60paTOpHI)IM 3aHATUAM U BBIITIOJIHCHUSA JOMAIITHUX 33,I[21HI/II>1.

Tembl 1a00paTOPHBIX PadoT:
JlaGopaTtopHnas pabora Ne 1. «TeruoBbie 3¢ (HEKThI MPOIIECCOBY;
JlabopaTtopHnast pabota Ne 2. «CKOpOCTh XMMHUYECKUX PEAKIIUN»;
JlaboparopHas pabota Ne 3. «DnekTponuTHUecKas IUCCOLMALINAY;
JlabopaTtopnast pabota Ne 4. «'uzponus conein.
JlabopatopHnas pabota Ne 5. «JlucniepcHbie CHCTEMBDY.
JlabopaTtopHnas padota Ne 6. «OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI;
JlaboparopHas pabota Ne 7. «DEeKTpOXUMUYECKUE MPOIIECCHIY;

IK3aMEHAIHOHHbIE BOIIPOCHI

1. OcHOBHBIE TOHSTHUS U ONpPENECIECHHUS XUMHUYECKOW TepMmoauHamuku. llepBbiii 3akoH
TEPMOIMHAMUKH.

2. TerutoBoit 3pdexT XuMUIecKoi peakiuu. 3aKoH ['ecca u cieICTBUS U3 HETO.

3. Pacuer TernoBoro 3¢dekxra B 1300apHBIX U U30XOPHBIX YCIOBHUSX.

4. TemnoBoil > deKT pacTBOpeHHs BeulecTB B Boxe. lIpomecc pacTBOpeHMs] KPHCTAILTMUECKUX
BeIEeCTB (coJieli) B BOJIE.

5. Bropoil 3akOoH TepMOJIMHAMUKU. DHTponus. Pacuer M3MEHEHMs] PHTPONMM B pPE3yJbTaTe
peakuuu. Kauectsennoe onpeznenenue 30aka AS,.

6. Dueprus ['m66ca. Kpurepuii caMommpon3BOIIEHOTO POTEKAHUS TIPOIECCOB.

7. Pacuer usmeHeHusi 3Hepruu ['mb6bca B pe3ynbTaTe XUMHUYECKUX PpeaKIHUi. DHTPOMHITHOE
ypaBHEHHUE U €ro aHanu3. TemnepaTrypa paBHOBEpOSTHOCTHU (KpuTHuecKas) Txp.

8. CocrosiHMEe XMMHUYECKOTO pPABHOBECHA. YCJIOBHE XHMHMUYECKOro paBHOBecus. KoHcTaHTa
paBHOBECHS.

9. CBs3b KOHCTAHTHI PaBHOBECHUSI C U3MEHEHHEM TEPMOJAMHAMUYECKUX (YHKIUI B pe3yibrare
peakuuu. BnusiHue temneparypbl HA KOHCTAHTY PaBHOBECHS.

10. Ilpunmun Jle-Illarenve. OmnpeneneHue  HampaBiICHUS  CMELIEHUS  XUMHUYECKOIO
paBHOBECHSL.

11. CxkopocTb XMMHUYECKOW peaklMU: CPEAHss U MICHOBEHHAas (MCTUHHAs). 3aKOH IEHCTBUS
Macc JUIsi TOMOTE€HHBIX PEaKIUH.

12.  3aBUCHUMOCTb CKOPOCTM XUMHUYECKOM pEaKUUH OT KOHLEHTPAlUM PEareHTOB. 3aKOH
JICUCTBUSA MAacC I TOMOTE€HHBIX U T€TEPOre€HHbIX peakuuid. OU3NYeCKruil CMBICT KOHCTAHTHI
CKOPOCTH XMMUYECKOU PEaKIIMH.

13.  Kuneruka oOpatuMbIX XuMudeckux peakuuil. Kunernueckoe ycnosue paBHoBecus. CBs3b
KOHCTAHTHI PABHOBECHS C KOHCTAHTAMH CKOPOCTEH MPSMOii U 0OpaTHOM peakiuii.

14. BuumsHue TemmnepaTypbl Ha CKOPOCTh XUMU4ecKoil peakiun. [IpaBuino Bant-I'odda.

15. 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM pEeaKLUu OT TeMIIepaTyphl. Y paBHEHUE AppeHuyca u
€ro MpPUMEHEHUE JJIsl pacdyeTa PHEPruu aKTHBAIMM 10 MU3BECTHOMY COOTHOLIEHHMIO CKOpPOCTEN
XUMUYECKON PEaKLUHU MPU JABYX Pa3HbIX TEMIIEPATypaXx.

16. AKTUBUpPOBaHHBIA KOMIUIEKC. DHEPIHs aKTUBALUH.

17. Karanuzatopsl U UX BIUSHHE KATAIM3aTOPOB HAa TEPMOJMHAMUKY pPEAKLIUU, KOHCTAHTY
CKOpPOCTH U KOHCTAaHTy paBHOBECHS. [ OMOT€HHBIN U T€TEpPOreHHbINA KaTalu3.

18. PactBopbl. CriocoObI BBIpaXKEHHSI COCTaBa pacTBOPA, BUAbI KOHIICHTPAIIHIA.

19. DOnexrponutnueckas aucconuanus. Cxembl AUCCOLMALMU KPUCTAJUIMYECKUX BELIECTB C
MOHHOM CTPYKTYpPOH U MOJIAPHBIX MOJEKYII.



20. Crenenp auccormanuu. Kinaccudukaius 3IEKTPOIUTOB IO CTENEHU IHUCCOIMAIINU.
Teopus 31eKTPOAUTHYECKON Iucconanuy AppeHuyca.

21. [Muccoumanusi ciaObIX 3JEKTPOJIUTOB (IMPUMEpPbl HUX CTYNEHYATOW JAMCCOIMAIINH),
KOHCTAHTa JUCCOIUAIK. 3aK0H pa3banienust OcTBaIbaa.

22. Peaknuu noHHOTO 0OMEHA, peaklMK HeHTpaau3aluuu (paccCMOTPETh Ha IPUMEpax).

23.  Muccouumanus Boabl. Bogopoansiii pH u ruapoxcunbabiii pOH noxazartenu.

24. Peakuuu ruaponusa coneit. Tursl ruaponnsa (¢ mpuMepamH).

25. CreneHb ruipoin3a, KOHCTaHTa Tuapoiusa. CMmelleHne paBHOBECHs IIpoLiecca ruapoin3a.

26. OBP: ocuoBHble moHsATus U omnpenenenusa. Knaccuduxamus OBP (paccmorperh Ha
npumMepax).

27. CraHIapTHBIA SJEKTPOJHBIA MOTEHUMAI. PsAn HanmpsykeHW MeETalsioB. 3aBUCHMOCTh
3JIEKTPOJIHOTO MOTEHIMAaIa OT PeaJIbHBIX yciaoBuil. YpaBHeHue HepHera.

28. XUMHYECKUH HCTOUYHUK TOKA — TralbBaHMYECKHH AJIEMEHT: CTPYKTYpHas cxema, KpaTkas
3alMch, OKHMCIUTEIIBHO — BOCCTAaHOBUTEIbHBIE TMpolecchl Ha 3nekrtpogax u  IJC
raJIbBAHUYECKOTO dJIEMEHTA.

29. Xwumuueckasi KOppo3us METAJUIOB U €€ BUJIbI (C IPUMEpPaMu).

30. DnekTpoxXxUMHUYEcKas KOppO3us METAUIOB W €€ BHJbL. ODJEKTPOIHBbIE MPOIECCHl B
KOPPO3MOHHOM MHKPO3JIEMEHTE (PacCCMOTPETh Ha IPUMEPAX B Pa3HbIX CPEax).

31.  MeToasl 3alIUTHl METAIIJIOB OT KOPPO3HUH (C IPUMEPaMH).

32. 3ammTHbIE METAUIMYECKHE TOKPBITUS. CXEeMbl  3JIEKTPOXUMHUYECKONH  KOPPO3UHU
OLIMHKOBAHHOTO U JTy>KEHOTO KeJie3a B KUCIION cpejie.

33. DnexkTpoiau3 paciulaBOB C HHEPTHBIM aHOJOM. OJEKTPOJIM3 PAacTBOPOB C HHEPTHBIM
aHOJIOM (TTOCIIEZI0BATEIHLHOCTD AJIEKTPOIHBIX IporieccoB). [IpuBectu mpumepsl.

34. DNeKTposM3 PAcTBOPOB C AKTHBHBIM  aHOAOM  (pacCMOTpPETh Ha  IPHUMEpPE).
DNEeKTpOIUTHYECKOE paUHUPOBAHUE METAILIIOB.

35. 3axoHsbl 35ekTposau3a (00be1nHeHHbIN 3akoH Papajes). Boixoq no Toky.

Breaynutopuas camocroatensa pabora obysaompxea OCYIICCTBIIAACTCA B BUJAC H3YUCHUSA JIMTCPATYPBI I10
COOTBETCTBYIOIIEMY pasacily C HpopaGOTKoﬁ Marcpuala, O(bOpMHeHI/IH OTYECTOB II0
nabopaTOpHBIM paboTaM U BBITIOJIHEHUSI IOMAITHUX 3aaHUH.

Bapl/laHTbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUi JJ19 BHeayI[I/ITOPHOi/i CaMOCTOSITEILHOM
paGOTbI CTYACHTOB 110 TEMaM

JlomamHee 3agangmne Ne 1
no TeMe «XUMHYeCKAsi TEPMOIMHAMUKA)

3anaua Nel

Jst peakuuu CHs ry + CO2 ) = 2 CO () + 2 Hz () onipeeniute BO3MOXKHOE HaNpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKIMH MPH CTaHJAPTHBIX YCIOBHSAX U Ipu  Temrieparype T =
927 °C, eciu TemnoBoii 3pPEKT peakyu 10 3aJaHHON TEMIIEPATY Pl HE U3MEHUTCS. YKaKHUTE: a)
BBIJICTISICTCS] WJIM TIOTJIONIAETCS SHEPTUs B XOJIe Peakiuu; 0) MPUYMHY HANHJAEHHOTO M3MEHEHUs
sHTponuHu. Paccunraiite TemiiepaTypy Hadajga peaKLUH.

3agaua No2

Beraucnute temmmoBoir  addext peakuu: CaCs o + 2 HaOqr) = Ca(OH)2 ) + C2Hz (),
MOJIB3YSICh CTAHJIAPTHBIMH TEIJIOTAMH 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TETUIOTHI
BBIJICIIUTCS WJIM TIOTJIOTUTCS Tipu 0OpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM paccunTaiTe TeraoBor 3G HeKT peakiuu:
Hopy + COz2¢)=CO )+ H2 O¢y). Tepmoxumudeckue ypaBHEHUS:

a)Hoy +% 020 =H20 ), AH =-241,9 x/Ix;

0)2COr +020)=2CO0; r, AH =-566,2 x]Ix.

Jlomaiuee 3aganue Ne 2
o TeMe «XUMHUYeCKAd KHHETHKA)




3anaya Nel
Peaknus mporekaer no ypaBHeHuto: Ox ¢ +2 CO ¢y = 2 CO2 (). Havanbuble

KOHIICHTpAllUu pearupyrommx BemecTB paBHbl: [O2] = 1,2 monws/a, [CO]= 0,8 mons/n. Bo
CKOJIBKO pa3 U3MEHUTCS CKOPOCTh NPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckosbko
pa3 U3MEHSTCS CKOPOCTH MPUMOI M 0OpaTHON peakiuu, €ClId YBEINYUTh JaBJICHHE B CUCTEME B
nBa paza?

3agaua No2

I[Tpu Temmneparype 40 °C HeKOTOpOE KOJMYECTBO BENIECTBA BCTYIAET B PEAKIUIO 32 20MUH.
Paccunraiite Bpemsi, mpu KOTOPOM 3TO K€ KOJHYECTBO BEILIECTBA BCTYHMHUT B PEAKIUIO TPU
temreparype 200 °C, ecnu TemreparypHbiii K03(Q(QHUIMEHT CKOPOCTH peakuuu paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuuu?

3azmaga Ne3

Haligure HauanbHblE KOHLEHTPALMM MCXOJHBIX BEIIECTB M KOHCTAHTY pPaBHOBECHS
peakuuu: Fe p  + H20 ) = FeO ) + Hz (1), eciii paBHOBECHBIE KOHIIEHTPALIUUA PEarupyronmx
BeniectB paBHbl: [H20]=0,3momb/m1, [H2] = 0,4 Monb/11.

3azaya Ne4

Jns peakunonnou cucrtembl: CO p + HO ¢ = CO2 v + Hz (7 HauanbHble
koHIeHTparuu pasHbel: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. Onpenenute KOHIEHTPAIUN
BCEX BEIIECTB B MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azmaga NeS

Bripazute uepe3 KOHIIEHTPALMK PEeareéHTOB KOHCTAHThI PABHOBECHS CIEIYIOIINX PEeaKIIHil:

Nowy + 3 Har) = 2 NHz), AH =-92,2 k]I x;
COxry +Cm=2COq), AH=+160,5

KJIK;

-41,1 xJIx.

YKakuTe HampaBiIeHHE CMEIIECHUS XMMHUYECKOTO DPABHOBECHUS STUX peaklUuid: a) mpu
MOHIKEHUU TEMIIEPATyphl, €CIIM JaBJICHUE TMOCTOSHHO;, O) TMPU IMOBBHIIICHUN JABJICHUS, €CIIN
TeMIepaTypa MOCTOSHHA.

COw +H0p =CO2w + Hap, AH=

Jlomaimnee 3aganue No 3
no teme «PacTtBopbi»

3azmaga Nel
B kakom oObeme Bojubl cienyer pactBopuTh 135r SnCly ans nonyuenus 3M pactBopa

xnopuza ojiosa (II) ¢ mmotHOCTBIO p = 1,405 T/MNI?

PaccumraiiTe: a) MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE; 0) MOJIIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTB; T)  THUTP; J) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3azaya Ne2

3aKOHUUTE MOJEKYJSIpHbIE M HAMNHIIUTE COKpPAIllEHHbIE HOHHBIC YpPaBHEHUS pPEaKIIMii
B3aUMOJICUCTBUS CIEIYIONINX BEIICCTB:

HBr + NaOH —

AgNOs + HoS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3agaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba>* + CrOs# — BaCrOs;

NHs* + OH — NH4OH;

ZnS + 2H"— Zn** +HsS

3anaya Ne4

Beruucnure pH 0,05M pactBopa cepHOl KMCIOTHI.



3agaya NeS
Kakue w3 crnemyromux conedd moasepratorcss ruaponmsy: NaxSiOs. Cu(NOs),. KBr?

CocraBbTe MOHHBIE U MOJIEKYJISIPHBIE YPABHEHHS TMAPOJIU3a COOTBETCTBYIOIIMX cojied. Kakoe
3Hauenue pH (< win> 7) uMEIOT pacTBOPHI STUX COJIEH?

3anauda Ne6

Haiinure npousseaenue pactsopumoctu PbClz, ecniu B 200 mut Boas! pactBopsiercs 2,17 r
3TOTO COEIMHEHUSI.

Jlomamnee 3aganue No 4
1o TeMe «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

3agauga Nel
[TonGepure KOIPGUIUCHTH B YPABHCHHSIX OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

VYKaxuTe THIT KaXJI0i PeaKIlnu.

PaccuuTaiite 31eKTPOABMKYIIYIO CHIIy W ONPEACTUTE HAIPABICHHE CAMOIPOHU3BOIHHOIO
NPOTEKaHUs TEPBOM  peakiMu TPH CTAHAAPTHBIX  YCJIOBUSAX, HCHOJB3ysd 3HAYCHUS
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX TOTCHI[HAIOB:

HJ + H3POs — J» + H3;PO; + HO

HNO, — HNOs; + NO + HO

H[AuCls] + H2O2, + NaOH — Au +NaCl +0: + H0

NH4ReOs +H, — Re + NHs + H20

KBrO — O, + KBr

3azaya Ne2

CocraBbTe ypaBHEHUS OKHACIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIi:

KMnO4 + NaNO> + H0—

NaCrO, + Hx0 + NaOH —

Bi(OH); + NaS;0s+ NaOH —

BioOs + C —

Mg + HNO; (pas6) —

3agaua Ne3

JlaHbl 1BE OKHUCIUTENbHO-BoccTaHOBUTENBHBIE Tapbl: KNO2, KNOs; u Pb(NO3)2, PbOs,.
[Tonw3ysick TaOuuIEH  CTAaHTAPTHBIX  OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX — MOTEHIMAJIOB,
COCTaBbTE ypaBHEHHE BO3MOKHOM peakiuu B ykazanHou cpene (HNOs). Paccuuraiite 3nauenue
AEKTPOJBUIKYIIEH CUJIBI PEAKITUH.

Jlomamnee 3aganue Ne 5
1o TeMe «JIEKTPOXMMUYECKHE CHCTEMbI»

3agaga Nel
CocraBbTe 3JEKTPOHHO-UOHHBIE YPABHEHHS JJIEKTPOIHBIX IMPOIIECCOB M MOJIEKYISPHOE

ypaBHEHHE TOKOOOpa3yIollel peaklnu, MpOoTeKalole npu padoTe raJbBaHUYECKOro JIeMEHTa
Co/Co(NOs)2 // AI(NO3)3/Al.  Paccunraiite DJIC (E) rampBaHHMYECKOro »5JEMEHTa IMpH
CTaH/JIapPTHBIX YCIOBUSX.

[IpuHAB mWOTEHIMAN aHOAA paBHBIM  CTAaHAAPTHOMY 3HAYCHHIO, pacCcUUTalTe
KOHIICHTPAIMIO KATHOHOB METaJlla B KaTOJHOM pacTBope, pu koTopoir 3/IC ranpBaHHYECKOTrO
aneMeHTa ymenbimutces Ha 0,02B.

3agaua No2

[IpuBenuTe CXEeMbl AJIEKTPOJHBIX IPOLECCOB M MOJEKYJISPHBIE YpaBHEHUS pPEaKIHH,
MPOTEKAIOIIUX MPH AIIEKTPOXUMHUYECKON Koppo3uu ranbBanonapbl  Co/Ni: a) B KHCIIO cpene;
0) BO BIIaKHOM BO3JlyX€.

Omnpenenure yObUIb Macchl aHOJa IMPU KOPPO3WU B KHUCHOW cpere 3a 20 MHH, eciu
cKopocTh Kopposuu coctapmia 0,01 /4.

3agaua Ne3

CocTaBbTe 2JIEKTPOHHO-MOHHBIC YPABHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOUCXOIAIICH P SIEKTPOIU3E:



a) pacmiaBa NaOH;
0) pactBopa CoSOs.
Brruuciinre GakTHueckoe KOJIMYECTBO METalia, MOJIyYeHHOTO Ha KaTOE MPH JICKTPOIIU3E

Co(NO3)2, eciu 27IeKTpoIU3 TPOBOIWIN B TeueHuH | 4. Beixoa metaia mo Toky coctaBui 85%.

VKaxuTte BO3MOXKHBIC INpUYIUHBI YMCHBIICHUS BbIXOda MCTAJJIa II0 CPABHCHUIO C

pacuUeTHBIM.
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KoHTpoJibHBIE BOIIPOCHI IO TEMaM

KoHTpoJibHBIE BONIPOCHI 10 TeMe «XMMHUYeCKas TePMOAUHAMHKA»
OCHOBBI XUMHUYECKOM TEPMOJUHAMUKU: IOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMuveckne mapameTpsl U PyHKIIUN COCTOSTHHSI CHCTEMBI.
Buytpennss sueprusi. Pabota. TeroTa.
[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).
OHTanbIMs Kak QyHKIUS COCTOSTHUS CUCTEMBbl. DHTAJIBIIUS 00pa30BaHMs BEIIECTBA.
TeroBoit 3 dextT xumuueckoil peakunu. DaKTOPHI, BIUSIONIME HA TEIUIOBOW 3PQEeKT
XUMHYECKON PEaKLIHH.
Tepmoxumus. 3akon ['ecca.
CnencrBus u3 3akoHa ['ecca.
OHTponus Kak QyHKIMS COCTOSHUS CUCTEMBI.
Bropoii 3akoH TEpMOIUHAMUKH.
Tpernii 3aK0OH TEPMOJANHAMHUKH.
Oueprusa ['ub6ca.
Hamnpasnenue caMonpon3BOJIBHOTO MPOTEKAHUSI XUMHYECKUX PEAKIIUM.

KoHTpoJibHBIE BONIPOCHI 10 TeMe «XMMHUYeCKas KHHETHKA»
Xumnueckasi KUHeTHKa. CKOPOCTh XMMUYECKOM peaKuu U METOJIbI €€ PEryJIupOBaHUsI.
BnusiHue KOHIEHTpaIMK Ha CKOPOCTh XUMUYECKON peakuu (3aKOH JEHCTBYIOIIUX Macce).
Brnusinue Temnepatypsl Ha CKOpOCTh xumMuueckoi peakiuu. [Ipasuno Bant — [Nodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.
DHeprus akTUBalluu. Y paBHEHHE AppeHuyca.
Teopus nepexoqHOro KoMIuIeKca. DHepreTuyecKas guarpamMmma.
KpuBas Maxkcsemia — bonbimana. DHepreTuueckuit 6apbep.
Karaimrnueckue cucTeMsl.
Bnusinne kaTanuzaTtopa Ha CKOPOCTh XMMHYECKOUM peaKIuu.
['OMOreHHBINM U reTepOreHHbIN KaTaaus.
KonebarenbHble peakiuu.
Xumuueckoe papHoBecre. O0paTuMbie 1 HEOOpATUMBIE PEAKIINN.
KoHcTanTa XuMHY€CKOro paBHOBECHSI.
Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle-Illarense.
BiusiHne KOHIEHTpaLMK, JaBJIECHUS U TEMIIEpaTyphl.

KonTtpoJsbHbie Bonnpocsl o teme «PacTBopbny
[TonsTue pacrBopa. PactBopumocTs BemecTBa. PacTBopuMocTs rasa.
PactBopbl. CriocoObl BbIpaKEHUSI KOHLEHTPALMU PAcTBOPOB (MaccoBasi J0JIsI, MOJISIpHas
KOHIEHTpAIUs1, MOJISIpHAs KOHLUEHTPALKs SYKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).
KosurarueHele cBOMCTBA pacTBOPOB. M neanbHbIN pacTBop.
3axonbl Payns: I (Tonomerpuueckuit) u Il (30ynnuockonuueckuii ¥ KPHOCKOMUYECKH).
Ocmoc. Ocmotrueckoe napienne. Cxema ocMOMETpa.
KucioTHO-0CHOBHBIE B3aMMOIEUCTBUS BELIECTB.
Wonnast Teopust KUCJIOT M OCHOBaHMM AppeHuyca. OCHOBHbIE MOHATUS U IOJIOKEHUS
Teopuu AppeHuyca.
Jucconmanusi KUCJIOT, OCHOBAHHMM W COJIeH C TOYKHM 3pEHUSI HOHHOW Teopuu AppeHuyca
(mpumepsr).



10.
11.
12.

13.
14.
15.
16.
17.
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Crenenp auccounanuu. CuibHbIe U cl1abble 3IEKTPOIIUTHI.

Jucconmanus cinadbix 37eKTpoiauToB. KoHcTaHTa Auicconuanum.

3akoH pazdasieHuss OcTBagbIa.

Peakuunu vMoHHOro oOMeHa MeXay 3JEKTpPOJIMTaMU (Ha MpUMeEpe peakuuil oOpazoBaHUs
cJ1ab0ro 3JIeKTPOIUTA, OCAIKa U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHoe npousBeaeHue Bojbl. BogopoaHblil 1 ruJpOKCHIIbHBIN TOKA3aTEeINH.

I'mpponus coneit. Tunel rupoIn3a Coe.

KonnyecTBeHHBIE XapaKTEPUCTUKU MpoLiecca TUAPOIH3a.

@DaxTopHl, BAUIIOLINE HAa IPOLECC TUAPOIIN3a.

KonTpoJibHbie Bonpocskl 1o Teme «/lucnepcHble CMCTEMbD»
I'ereporennsie cmecu. /lucnepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AUCrepCHBIX CUCTEM.
Konnouansie pactBopsl. JInopuisHbie 1 110(GOOHBIE KOJIIOU/BI.
CriocoObI 1oTy4eH s KOJUTOUIHBIX PAaCTBOPOB.
CrpoeHne KOJJIOUIHBIX YaCTHLL.
IIpaBuno dasuca — Ileckosa.
Y cTolunBOCTh KOJIOUAHBIX cucTeM. CTaOMIIN3aTophl.
Koarymnsimus muoduinbHbIX ¥ THO0()OOHBIX KOJUIOHIOB.
CenumenTanys KOUIOUIO0B.
Koarymanus KoJutonaHbIX pacTBOPOB MIEKTPOJIUTAMHU.
[Tpasuno Ulynsne — [Napau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue cBOMCTBa KOJIOUIHBIX PACTBOPOB.
DJNEeKTpUUYECKNE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KOHTpOJIbHBIe BOIIPOCKHI 110 TEME «OKHCIANTEIBLHO-BOCCTAHOBHTEIbHbIE npoueccon

OcCHOBHBIE TOHATHS TEOPUU OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
OKHCIINTEIIFHO-BOCCTAaHOBUTEIBHEIE CBOMCTBA BEILIECTB.

Baxxneine OKUCIUTEIIN 1 BOCCTAHOBHUTEIIH.

THUIBI OKKCIUTETLHO-BOCCTAHOBUTEIIBHBIX PEAKIUH (TIPUMEpHI).
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIN ITOTCHIAAIL.

Ypasuenue HepHcra.

CocrapneHrue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
Hanpasienre oKuCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHBIE BOIIPOCHI 110 TeMe «DIeKTPOXUMHUYECKHE CHCTEMbD»
DnexTpoxumMuueckue cuctemsl. Kiaccudukanus 3JeKTpOXUMUUECKUX IIPOLECCOB.
DNEKTPOXUMHUYECKHE ITPOLECCHI, IPOTEKAIOLINE HAa IPAHULIE pa3/iena «METAILII — PACTBODPY.
lNanpBarmveckuii anement Janmais — Sxkoowu.

ONEKTPOABMKYIAsl CUJIa FalbBAHMYECKOIO DJIEMEHTA.

N3mepenne 3IeKTPOAHBIX IMOTEHUUAIOB. Pl CTaHIAPTHBIX AJIEKTPOIHBIX MOTEHIMAIIOB.
CBolicTBa METAJUIOB B COOTBETCTBUU C MX IOJIOKEHUEM B Py HAIIPSHKCHUM.

VYpasuenue HepHcra.

OJNEKTPOIN3 pacIuIaBOB U pacTBOPOB. KaToaHbIE U aHOAHBIE MPOLIECCHI.

O0wenunennslit 3akon @apanes. Berxoz mo Toky.

Koppo3sus meramios. Kinaccuduxkanus Koppo3HOHHBIX IPOLIECCOB.

XuMu4eckas KOppo3usl.

OneKTpoXuMHUecKass  KOppo3us. AHOJHOE  OKHCIIEHHE MeTajulla UM KaTOJHOE
BOCCTAHOBJICHUE OKUCIIUTEIIS.

[TpuMepbl KOPPO3UH B KUCIIOM cpesie U aTMoc(hepHOI KOppO3UH.

CkopocTb KOppo3uH.

3amura MEeTauIoB OT KOPPO3HUHU.



15. 3amuTHBIE HOKPHITHSI.
16. DaeKTpOXUMHUYECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAJIIOB.
17. XuMuyeckue UCTOUHUKU TOKA. ['ailbBaHMUECKUI 371EMEHT.



IIpunoxenue 2
OneHo4HbIe CPeCTBa 1151 IPOBeeHUs] IPOMeKYTOYHOH aTTecTalul

[TpomesxkyTouHasi aTTecTalusi UMEET ENbI0 ONPEACINUTh CTEIEeHb TOCTIKEHHS 3aINIAHUPOBAHHBIX PE3YJIbTATOB OOYUEHHS MO AMUCIHIUIMHE 32
OTIpeIeIEHHBIN TIEPHO]] 00yIeHUSI.

a) [lnanupyembie pe3yabTaThbl 00y4eHHUSI U OLIEHOYHbIE CPeACTBA ISl MPOBeJeHHsI IPOMEKYTOUHOH aTTeCTAlUM:

Kon WNHaukaTop AOCTHKEHHUS
OneHouHble cpencTBa
MHJUKATOpa KOMIIETEHIINT

OIIK-1 Cnocoben peuiaTts 3aaavdun npo«beccnonanbnoﬁ AEATCJIbHOCTH, IIPUMEHAA METOAbLI MOAC/IMPOBAHUA, MATEMATHYCCKOI0 aHaJIu3a,
€CTECTBCHHOHAYYHBIC H oﬁmennmenepnble 3HAHUA

OIIK-1.1 Hcnonb3yer ecrecTBEHHOHAYYHbIE Ilepeuenvy meopemuueckux 60npocoé K IK3ameny:
3aKOHBI U IPUHLUIIEI TpU pemieHuu | 1. OCHOBHBIE TOHSTHS M ONPEICICHUS XUMHUYECKOW TepMOoAMHAMUKHU. [lepBbIii 3aKoH
MPaKTUYECKUX 3a/1a4 TEPMOJAMHAMUKH.

2. TenuoBoi 3pdexT xuMuyeckoi peakiuu. 3akoH 'ecca u ciecTBUs U3 HETO.

3. Pacuer remnoBoro 3¢ dexra B ©300apHBIX U H30XOPHBIX YCIOBHSX.

4. TemnoBoii 3¢¢exkt pacTBopeHHs BemecTtB B Bojge. llpomecc  pacTBopeHMs
KPUCTAJUTMYECKUX BEIIECTB (COJIeH) B BOJIE.

5. Bropoii 3aKk0H TepMOAMHAMUKU. DHTpoIUs. PacueT n3MeHeHusl SHTPOIIUM B pe3yibTare
peakuun. KauectBennoe onpenenenne 3aaka AS,”,

6. Omneprus ['n66ca. Kpurepuii caMmonpoun3BoIbHOIO MPOTEKAHUS POLIECCOB.

7. Pacuer m3menenus sHeprun ['m66ca B pe3ynbraTe XUMHYECKAX PEAKUUN. DHTPONHHHOE
ypaBHEHME U ero aHanu3. TemnepaTypa paBHOBEPOSTHOCTH (Kputudeckas) Txp.

8. CocrosiHue XMMHYECKOTO paBHOBECHs. YCIOBHE XMMHUYECKOro paBHoBecus. KoHcraHTa
paBHOBECHSL.

9. CBs3p KOHCTAaHTHl PABHOBECHS C W3MEHEHHEM TEPMOJAWHAMHYECKUX (QYHKIHMHA B
pe3yibTare peakiuuu. BiausHue TemMneparypsl Ha KOHCTAHTY PaBHOBECHSL.

10. Ilpunuun  Jle-Illarense. OmnpeneneHue  HampaBlIEHUsS  CMELIEHUS  XMMHYECKOTO
paBHOBECHS.

11. CkopocTh XMMHMUYECKON peakuuM: CpeAHsisi U MIHOBEHHas (MCTHHHAsA). 3aKOH JIEHCTBUS
Macc Ui TOMOT'€HHBIX peakiuil.

12. 3aBUCUMOCTh CKOPOCTH XHMHUYECKON PpEaKIMU OT KOHIICHTPAIlUM PEareHToB. 3aKOoH
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13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

JNEUCTBHSL MacC JUIsi TOMOTEHHBIX M TETEPOTreHHBIX peakuuil. PU3NYEeCKui CMBICI
KOHCTAHTBI CKOPOCTH XMMUYECKON pEaKIUU.

Kunernka oOpaTUMBIX XUMHUYECKUX peaknuii. Kunernueckoe ycnoBue paBHoBecHs. CBs3b
KOHCTaHTBI PABHOBECHS C KOHCTAHTAMU CKOPOCTEH MPsIMOii U 0OpaTHOM peakiuii.
Bnustane Temrmepatypsl Ha CKOPOCTh XuMHuUdeckor peakuuu. [Ipasuino Bant-T'odda.
3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN peakuu OT TeMIEepaTyphl. Y paBHEHUE AppeHHuyca U
€ro IMPUMEHEHHE [UI pacyeTa SHEPIMM AKTUBALMM II0 H3BECTHOMY COOTHOILECHHIO
CKOPOCTEW XMMUYECKON PEaKLUU MIPH JABYX Pa3HbIX TEMIIEPATypaX.

AKTUBUPOBAaHHBIM KOMIUIEKC. DHEPrUsl aKTUBALIMH.

KaranuszaTopbl U MX BIMSHHME KaTajau3aTOPOB Ha TEPMOJMHAMHMKY pEaKLHUH, KOHCTAHTY
CKOpPOCTH Y KOHCTaHTy paBHOBECHS. [ OMOT€HHBIN U r€TEepOreHHbINA KaTalus.

PactBopbl. CriocoOb! BBIpaXKEHHSI COCTaBa pacTBOPA, BUIbI KOHIIEHTPAIIH.
OnexTponuTuyeckas auccounanus. Cxempl IUCCOLMALMUA KPUCTANIMYECKUX BEILECTB C
MOHHOM CTPYKTYpOU U MOJISIPHBIX MOJIEKYII.

Crenenp nuccommanuu. Kinaccupukamusi SJIEKTPOJIMTOB MO CTENEHH JUCCOLMAIIHH.
Teopust 3NEKTPONUTHUECKON JUCCOMaui AppeHnyca.

Hucconumanust ciabblX 3JIEKTPOJIUTOB (NMPUMEPHl HMX CTYNEHYaTOW JIUCCOLMALUN),
KOHCTaHTa Juccolranuu. 3akoH pazbaBieHus OcTBaibia.

Peakiiun monHoro oOMeHa, peakiuu HeuTpanu3anun (paccCMOTPETh Ha IIpUMeEpax).
Huccounanus Boabl. Bogoponnsiii pH u runpokcuiibabii pOH nokazarenu.

Peaxuu ruaponmsa coneit. Tunsl ruposausa (¢ mpuMepamn).

Crenenb ruiponusa, KOHCTaHTa rupoin3a. CMelleHne paBHOBECHS MpoLecca TMApPOIN3a.
OBP: ocuHoBubie monsTHA u onpeneneHus. Kiaccuduxamms OBP (paccmorpers Ha
npuMepax).

CrangapTHBIM AJIEKTPOAHBIN MOTeHIMal. Psn HampspkeHuid MeTayioB. 3aBUCHUMOCTH
3JIEKTPOJIHOTO MOTEHIMANA OT pealibHbIX yClI0BUil. YpaBHeHue HepHera.

XUMHUYECKUN UCTOYHUK TOKA — TaJIbBAHUYECKUM DJIEMEHT: CTPYKTypHas CXEMa, KpaTKas
3alUCh, OKHUCIUTEIBHO — BOCCTAHOBUTEIBHBIE ImIpoliecchl Ha 3nekrtpomax u IC
raJIbBAaHUYECKOTO AJIEMEHTA.

XUMHUYECKasi KOPPO3Usl METAJUIOB U €€ BHJIBI (C MPUMEpamMu).
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30. DnexkTpoXxuMHUYEcKasi KOPpO3Usi METAUIOB U €€ BHUJIbL. OJEKTPOAHBIC MPOLECCHl B
KOPPO3MOHHOM MHUKPODJIEMEHTE (PacCMOTPETh Ha MPUMEpax B Pa3HbIX cpeaax).

31. Meroapl 3alIUTHI METAIJIOB OT KOPPO3UU (C IPUMEpPAMHU).

32. 3amuTHBIE METAUIMYECKHE MOKPbITUA. CXeMbl 3JIEKTPOXUMHYECKOW  KOPPO3UHU
OIIMHKOBAHHOT'O U JIY’KEHOTO eJie3a B KHCIION cpeie.

33. DnekTposn3 pacIiulaBOB C¢ HMHEPTHBIM aHOJOM. OJICKTPOJHM3 PAaCTBOPOB C HMHEPTHBIM
aHo/10M (TIOCIIEIOBATEIHLHOCTD JIEKTPOAHBIX IpolieccoB). [IpuBecTu npumepsl.

34. DnekTposM3  pacTBOpPOB C  AKTHBHBIM  aHOJOM  (pacCMOTpeTh Ha  IIpHUMEpe).
DNEKTPOIUTHIECKOE paUHUPOBAHNUE METAIIIIOB.

35. 3akoHbI A1eKTposn3a (00beTMHCHHBIN 3aK0H Dapases). Beixoa mo Toky.

OIIK-1.2

Pemaet CTaHJapTHBIC
npodeCCHOHANIBHBIE  3aJla4ydl  C
MPUMCHEHHEM  OOIICHHKCHEPHBIX
3HAHHI

Ilpumepnvie npakmuuecKkue 3a0anus 014 IKIAMEHA:

1. Beipaszure yepe3 KOHIEHTPALUU PEAreHTOB KOHCTAHThl PABHOBECHUS CIEIYIOIIUX PEaKIHi
Now + 3 Hoy = 2 NHz, AH = -92,2 x/Ix. YkaxxuTe HampaBlieHUE CMEUIEHUS] XUMHUYECKOTO
paBHOBECHS TUX pEaKLUi: a) NPU NOHMKEHUU TEMIIEpPaTyphl, €CIIU JIaBI€HUE MOCTOSHHO; 0)
IIpY MOBBIILIEHUY JIaBJICHUS, €CIIU TEMIIepaTypa MOCTOSHHA.

2. Omnpeznenute BO3MOXHOCTh BOCCTAHOBJIEHHS oOKcuzia xene3a FesOs yriaeponoMm mpu
crannapTHbix ycnoBusix u Temmneparype 1100 K. Peakuus BoccranoBieHust FesOs: FesOu
+4C) = = 3Few) + 4CO(p.

3. 3aKOHYUTH YpaBHEHUS pEeaKLUii, HAMCAB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H>SO4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

4. B 2 n pactBopa ruapokcuaa kanbius cogaepxkurcs 478,8 r Ca(OH)». [1notHocTh pacTBOpa
1,14 r/min. Paccumntaiite: o(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH).) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA:

K2Cr07 + FeSO4 + HaSO4 — , KMnOg4 + Na;SO3; + H.O —.

6. IlpuBeauTe cXeMbl JIEKTPOAHBIX MPOIECCOB M MOJIEKYJISIDHbIE YpaBHEHUS peaklui,
IPOTEKAIOIIUX MPH JIEKTPOXUMHUUECKON Koppo3uu ranbBanonapsl  Co/Ni: a) B KMCIIOH cpefie;
0) Bo BnaxkHoM Bo3ayxe. Onpenenure yObIIb MaCChl aHOZA MTPH KOPPO3HH B KUCIIOH cpene 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu cocraBmia 0,01 r/4.

7. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHUSI JIEKTPOIHBIX MPOLECCOB (aHOJ MHEPTHBII)
U MOJIEKYJSIPHOE YpaBHEHHME PEaKLMM, MPOMCXOJsIed mnpu saekTposnie pactBopa CoSOq.
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Beruncnure (akTudeckoe KOJIMYECTBO METallia, MOJYYSHHOTO Ha KaTojAe MPHU SJIEKTPOIU3E
Co(NO3)2, ecnu 3MeKTpoJIU3 MPOBOIMIMA B TeueHUU 1 4. BbIxoj meramia mo TOKY COCTaBHII
85%. VYKaxuTe BO3MOXKHBIC TNPUYMHBI YMEHBIIEHUS BBIXOJAa METalla IO CpPaBHEHHUIO C
pacUeTHBIM.

8. Kakme w3 cnemyrommx coseid monsepratorcs Tuapoin3y: NaxSiOs;. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE U MOJICKYJISIPHBIE YpaBHEHHS TUIPOJIM3a COOTBETCTBYIOMUX coneld. Kakoe
3Hauenne pH (< wian> 7) uMEIOT pacTBOPHI STUX COJIEH?

9. 3oab rugpokcuaa Maruus noiaydeH nyrem cMmemmBanus 0,02 i1 0,011H. pactBopa MgCla
u 0,028 11 0,005 1. pactBopa NaOH. Onpenenure 3apsia 4aCTHUIL TOJTYYSHHOTO 30151 M HAITUIIIUTE
(hopMyIly ero MHUIIEIUIBI.

OIIK-1.3

[Tpumensier METOJIbI
MO/JICIIMPOBAHUS u
MaTeMaTU4eCKOro aHaiu3a s
pelIeHHsl 33]]a4 TEOPETHYECKOro U
NPUKIAJHOTO XapaKTepa

Ilpumepnvie npakmuyeckue 3a0anus (011 0OMAUWIHUX 3A0AHUILL):

1. Jna peakumn CH4 7 + CO2 ) = 2 CO (n + 2 H2 (n ompenenure BO3MOKHOE
HaIpaBJIEeHUE CaMOIPOU3BOJILHOTO TEYCHHUS PEaKUMH TMPU CTAHIAPTHBIX YCIOBHUSX W TIPHU
temneparype T =927°C, ecnu temnoBoit >pheKT peakiuu 10 3aJaHHOM TeMIEpaTryphl He
M3MEHUTCA. YKaXHUTE: a) BBICISICTCS MU TOTJIONIASTCS SHEPTHUS B X0JI€ Peakuu; 0) MpUIHHY
HaWJEHHOTO U3MEHEHUs YHTponuu. Paccunraiite TemmnepaTypy Hayalla peakiim.

2. Beblpa3ute dYepe3 KOHLEHTPALlMU PEAareHTOB KOHCTAHTbI PABHOBECHS CIEAYIOLINX
peakuuii Nory + 3 Howy = 2 NHzp, AH = -92,2 kJIx. Ykaxute HanpaBlICeHUE CMEIICHUS
XUMHUYECKOTO PaBHOBECUS 3TUX PEAKIMN: a) MPHU MOHIKEHUH TEMIIEPaTyphl, €CIH JIaBJICHHUE
MOCTOSIHHO; 0) MPU MOBBIIICHUH JABJICHHUS, €CIIU TEMIIEpaTypa MOCTOsTHHA.

3. CKOJIBKO MIJLTHITUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIIOTHI C INIOTHOCTHIO 1,84 T/Mit
notpedyetcs ans npurorosienus 2 i1 0,25M pactopa?

4. Kakue u3 cienyronmx cosieid moasepratorcs ruaposmsy: NaxSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE U MOJICKYJISIPHBIE YpaBHEHHS TUIPOJIM3a COOTBETCTBYIOUX coneld. Kakoe
3Hauenue pH (< win> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 301b TUApOKCHIA MarHus nostydeH nyrem cmemuBanus 0,02 1 0,011, pactBopa MgCla
u 0,028 11 0,005 u. pactBopa NaOH. Onpenenure 3apsii 4aCTHUIL TOJTYYSHHOTO 30151 M HAITUIIIUTE
dbopMyIly ero MHUIIEIUIHI.

6.  PaccuuraiiTe = 3JIEKTPOJABMXKYILIYIO  CWIy M  OIpEAEIUTe  HalpaBlICHUE
CaMOIIPOU3BOJILHOTO MPOTEKAHUSI PEAKIMU MPU CTAHIAAPTHBIX YCIOBUSX, UCIIONb3Ys 3HAUCHUS
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OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX NTOTeHIManos HJ + H3POs — J, + H3;PO; +
H>O.

7. IlpuBeaute cxembl 3JIEKTPOAHBIX MPOLECCOB U MOJIEKYJISIPHBIE YpaBHEHUS PEaKIuil,
MPOTEKAIOIINX MPU IEKTPOXUMHUECKON Koppo3uu ransanonapsl  Co/Ni: a) B KHCIION cpeje;
0) Bo BnaxkHoM Bo3ayxe. Onpenenure yObIIIb MaCChl aHOZA MTPH KOPPO3HH B KHUCIIOH cpene 3a 20
MHH, €CJIM CKOPOCTh Koppo3uu coctaBmia 0,01 r/4.

8. CocTaBbTe 31EKTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHO MHEPTHBIN)
Y MOJIEKYJIIPHOE YPaBHEHHE PEAKIINH, IPOUCXOAIICH MpH 31eKTposu3e pactBopa CoSOs,
Beraucnure GakTryeckoe KOJIMYEeCTBO METAJUIA, TIOYYEHHOTO Ha KaTo/Ie IPH JIEKTPOIIN3e
Co(NO3)2, eciu IeKTpoIU3 MPOBOIWIM B Te4eHUU | 4. BpIxo/ MeTalia mo TOKy COCTaBUI
85%. Ykaxkute BO3MOXKHBIEC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C
pacUeTHBIM.




0) [HopsiAok npoBeAeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU
OlleHNBAHMUSI:

[TpomexyTouHass arrectans Mo aucuuiimHe «OOmIass U HEOpraHWYecKas XUMUSD»
BKJIIOYAET  TEOPETHUYECKHE  BOMPOCHI,  IMO3BOJISIONIMNEC  OICHUTH  YPOBEHb  YCBOCHUS
00y4aromMUMHUCs 3HAHUH, U MPAKTHUECKUE 33JJaHHsI, BBISBIISIONIAE CTENCHh CHOPMUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIHUIUIMHE MPOBOAMUTCA B YCTHOM (hopMe IO 3K3aMEHAI[MOHHBIM
OwmreraM, KaXAbIH M3 KOTOPBIX BKJIIOYACT 2 TEOPETHUYECKHUX BOIMPOCA M OJHO MPAKTHIECKOE
3aJJaHHe.

IMoka3aTe i U KPUTEPUH OLIEHNBAHUS JK3aMeHa:

— Ha OLICHKY «OTJIMYHO» (5 0a/uioB) — 00y4aromuics: IEMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMI, BCECTOPOHHEE, CHUCTEMATHYeCKOe M TIyOOKOEe 3HaHWE
y4eOHOTro MaTepualia, CBOOOJHO BBINMOJHACT IMPAKTHYSCKUE 3aJaHHs, CBOOOIHO OIEpUPYET
3HAHHUSIMH, YMCHHUSIMH, TTPAMEHSIECT UX B CUTYaIlUSIX TOBBIIICHHON CII0KHOCTH.

— Ha OIICHKY «X0opomio» (4 Oaiuia) — oOydyaromIMicsl IEMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUsS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAUUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYIHCHHUS TPU aHAJUTUYCCKHX OIEPALHUsX,
NIEPEHOCE 3HAHWI U YMCHHI Ha HOBBIC, HECTAHJAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YAOBJIETBOPHUTEJBLHO» (3 Oamna) — oOyd4arouuiicss JAEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTA KOMITETECHIII: B XOJI¢ KOHTPOJIBHBIX MEPOTPUITHN
JIOMyCKAIOTCSL OIIMOKH, TPOSIBJISETCS OTCYTCTBHE OTICIbHBIX 3HAHWH, YMCHUMH, HAaBBIKOB,
0OyJarOIIUICSA HWCIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHHS TPU ONEPUPOBAHWM 3HAHUSMHU U
YMEHUSIMU MIPH UX NEPEHOCE HA HOBBIC CUTYaIUH.

— Ha OICHKY «HEY/JOBJIETBOPHUTEJILHO» (2 Oamia) — oOydarmuics AEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHUecKoro MaTepuaia, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET TI0Ka3aTh HMHTEIUICKTYaIbHbIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLEHKY «HeYAOBJIETBOPUTENbHO» (1 Oamn) — oOywaroniuiicss He MOXET IMMOKa3aTh
3HaHHMSI Ha YpPOBHE BOCIPOWM3BEACHHS M OOBSICHEHUsS WHQPOpMAIMK, HE MOXKET IT0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.
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