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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuieHa 3a kadeapoit EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 13.03.02 Hanpasnenne noAroToBKH "DIEKTPOIHEPTeTHKA U AIEKTPOTEXHUKA"
porpamMma IIpoduns "OnexrpocHabxeHne"

roJ Hayaja nmoaroroBku 2023
Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHy 108 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE: 3ayer 2

ayAUTOPHbIE 3aHATH 54

caMocCTosTeIbHas paboTa 52

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 36 |36 |36 |36
JlabopaTopHbie 18 (18 |18 |18
WHas koHTaKTHas 2 2 2 2
pabota
Uroro ayn. 54 |54 |54 |54
KonrakrtHas pabora |56 |56 |56 |56
Cam. pabora 52 |52 |52 |52
HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
13.03.02 DrieKTpo3HEPreTHKA U 3JIeKTpoTeXHUKA (Mprka3 MunoopHayku Poccun ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

13.03.02 HanpaBnenue moAroToBKu "DIEeKTPOIHEPTETHKA U AIEKTPOTEXHUKA"
[Mpodwis "DnekrpocHadxeHne"
roJ1 Hayaja noarotosku 2023

Pa6ouyro mporpammy cocTaBuJI(u):
cmapwuti npenodasamens , Mokposuyxas Hamanwvsi Biaoumuposna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrusA TEXHUYECKOTO O0CITY>KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABJICHUA TEXHUICCKUMU CUCTEMAMU

2.2.21

OO0mras sHepreTHKa

2222

CHGHI/IaHLHBIe TJ1IaBbl MaTCMAaTHUKN

2223

OCHOBBI aBTOMaTHICCKOTO YhpaBJICHUA

2224

Hay’lHO-PICCJ'IeZ[OBaTeHLCKaH pa60Ta

2.2.25

OOmas sHepreTHKa

2.2.26

CHGL{I/IaJ’ILHHC TJIaBbl MATEMATUKH

2.2.27

(OCHOBEI aBTOMaTHYECKOIO ypaBJICHUSL

2.2.28

Hay‘lHO-HCCJ’Ie}IOBaTeJ'IBCKaH pa60Ta

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-3: Cnoco0eH NpUMEHATh COOTBETCTBYIOIMIT pH3NKO-MaTeMaTHYECKHil aNnapaT, MeTOAbI AHAIN32 U MOAeJUPOBAHMNS,
TeOPeTHYECKOro M IKCIEePUMEHTAJIBLHOI0 HCCIeI0BAHMS TIPH PelleHUH NPo¢ecCHOHANBHBIX 32124

OIIK-3.3: JIleMoHCTpUpPYET TOHUMaHNUE XUMUYECKUX ITPOLIECCOB U MTPUMEHSET OCHOBHBIC 3aKOHBI XUMHUH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

31

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI OpF&HH‘-IGCKOfI u HGOpF&HH‘ICCKOﬁ XHUMHHU, KHaCCI/I(l)I/IKaHI/IIO H CBOMCTBA XMMHUYECKUX QJICMCHTOB,
BCIICCTB U COeZ[PIHeHPIﬁ, HX Ha3HaYeHHE U 00JIaCTH IIPUMECHCHUAA.

3.2

YMmernb:

3.2.1

Hcnonbs3oBaTh OCHOBHBIE SJIEMCHTAPHBIC METOJABI XUMHWYCCKOI'O UCCIICIOBAHU BECIICCTB U COCHI/IHCHI/Iﬁ.

33

Baagern:




3.3.1 | CnocoOGHOCTBIO BRIMIOTHEHHS! OCHOBHBIX XUMHUYECKHX JTA00PAaTOPHBIX OIEPAIU.

4. CTPYKTYPA JUCHUIIJIMHBI (MOIYJISA)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pasgen 1. O0mast xumust
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
31
JIex Iepuoanueckast cucrema. [lepuoanueckuii 3axoH /JIex/ 2 2 JI1.1 0
31
Jlex Xumuueckas cBs3b /JIex/ 2 2 JI1.1 0
91
J1ab Crpoenue aroma /J1a6/ 2 2 JIT.1JI11.2 0
3132
Cp WnauBuayansHoe 3amanue Nel /Cp/ 2 8 0
Jlex DHepreTHka XUMHUECKUX peakiuit /JIex/ 2 4 JIT.1 0
31
JIa6 DHepreTuka XUMHUYSCKUX peakiuii /J1ad/ 2 2 JIT.1J11.2 0
32
Cp WnnusunyansHoe 3aganue N2 /Cp/ 2 8 0
Jlex CkopocTs xumMH4ecKkux peakmnuit /JIex/ 2 2 J1.1 0
31
Jlex Xumuueckoe paBHoBecue /JIex/ 2 2 JI1.1 0
31
J1a6 CKOpOCTh XUMUYECKUX peakmuit /J1ab/ 2 2 JI1.1 0
JI1.2J12.2
32
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J12.2 0
32
Cp WuauBnayansaoe 3amanue Ne3 /Cp/ 2 8 0
Cp IMonroroBka k taboparopHbM pabotam /Cp/ 2 4 0
Jlex CriocoObI BEIpaXkeHHsI cocTaBa pacTBopoB /JIex/ 2 2 JI.1J11.2 0
32
Jlex CgoiictBa pacTBopoB /Jlex/ 2 4 JIT.1 J11.2 0
32
Jlex HonoobMeHHbIe peakiuu /JIex/ 2 2 0
31
Jla6 HonoobOmenHbIe peakiyn /J1ad/ 2 2 JI1.2J12.2 0
Jlex Tanponus coneit /Jlex/ 2 2 0
JIa6 Tanponus coneii /J1a6/ 2 2 JI1.2J712.2 0
32
Cp WnnusunyansHoe 3aganue Ned /Cp/ 2 8 0
Jlex OKHUCIUTENFHO-BOCCTAHOBHUTENbHBIC peakiun /JIex/ 2 4 0
31
JIab OKHUCIUTENHLHO-BOCCTAHOBUTENIbHBIE peakiiu /J1a6/ 2 2 JIT.1 0
JI1.2J12.2
32
Jlex OnexTpoxundeckue cucTeMst /JIex/ 2 6 0
31
J1ab IanpBann4eckuii anemeHT /J1ad/ 2 2 J1.1 0
JI1.2J12.1
32
JIab OnexTpoau3 pacTBOPOB U paciiaBos /J1ab/ 2 2 J1.1 0
J1.2J12.1
32
Cp WuauBuayansaoe 3amanue NoS /Cp/ 2 0
Cp IMonroroBka k taboparopHbM padotam /Cp/ 2 0
HKP KommnekcHas koHTposbHas padota /MKP/ 2 JI.1J11.2 0
€)!
Jlex OCHOBHBIE TTOHSTHS ¥ 3aKOHBI XUMUH /JIex/ 2 2 JI1.1 0




5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pa3znen "OOmas xumus"

Jlexius "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE LIEJIH U 33/1a41 AUCIUILTUHEI, €€ CTPYKTYpa U CBsI3b C AUCUUILTUHAMY B 00IIel cCUcTeMe MOATOTOBKY CIIeUAIIUCTA.
dyHIaMeHTaIbHbIE 3aKOHOMEPHOCTH XHMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTEXHOMETpUIECKUE 3aKOHBI. OCHOBHBIC HANPaBICHHUS TEXHUYECKOTO POrpecca B OTPACIIH.

Jlexmus "Ctpoenue BemecTsa"
Crpoenue atoma. KBaHtoBble urcina. PaciipeneneHue 3JIeKTPOHOB 10 YPOBHSAM M MOIYPOBHSM. BiinsiHIE CBOWCTB XUMUYIECKOTO
AJIEMEHTA B 3aBUCUMOCTH OT €T0 JIEKTPOHHOH KOH(UTYpaIny.

Jlexuus "Tlepuonuyeckuii 3akon [[.1M1.Menneneena".
CTpyKTypa MepHOINIEeCKOM CUCTeMBbL. [1eprHoAMIHOCTh N3MEHEHUST CBOMCTB XMMUYECKUX JIEMEHTOB M UX COSIMHCHH.

Jlexnus " Xumuueckas CB3b".

OcHOBHBIE CBONCTBA XUMUUECKOH cBsA3U. KoBanenTHas xumudeckas cBsa3b. [lonapaocts cBsa3u. Haceimaemocts. HanpaBneHHOCTS.
Wonnas cBs3b. Kpucramnel. Merannuueckas ca3b. BoropoaHas cBsa3b. Ban-aep-BaanbscoBo B3auMOAEHCTBUE MONIEKYI. BiusiHue
THUIIa XUMUYIECKON CBSA3U HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEILECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

OHepreTuka XUMHUYECKUX Ipoueccos. [lonsaTue repmonnHamuyeckoi cucteMsl. Bunpl cuctem. TepMoarHaMuuecKue napaMeTpsl
cucreMsl. Knmaccudukarus TepMoJiHaAMUYECKUX IPOIEcCOB. BHYTpeHHs SHeprus U SHTaNbnuA. TemnnoBsie 3 PeKTs U uX
UCIIONB30BaHUE B XUMHYECKOH TeXHONOrHU. DHTponust. JHeprust [ mo6ca. OCHOBHBIC 3aKOHBI TEPMOJUHAMUKH.

Jlexnms "XuMuyeckast KHHETHKA"

CKOpOCTb XUMUUECKUX peakuuil CKOpOCTh XUMUUYECKUX PEaKkUii B TOMO- M FeTepOreHHbIX cucreMax. dakToprl, BIUSAIOIIKE HA
ckopocts peakuuid. Teopust Appennyca. Karanuzatopsl. [OMOreHHBI ¥ reTepOreHHBIN KaTaan3. 3aKOH JAeUCTBYIOLIUX MAcC JIJIs
HeoOpaTuMbIX peakiuid. [IpaBuna Bant-I'odda. XumMuaeckoe u pa3oBoe paBHOBecHE

ITonstue 06 0OpaTUMBIX U HEOOPATUMBIX PEAKLUAX. XUMUYECKOE paBHOBECHE. 3aKOH JAEHCTBYIOLINX MacC sl 00paTUMBIX
peakuii. dakTopsl, BIUAOIINE HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larense.

Jlexuust "PacTBOpEI 1 UX cBOICTBA"

Knaccuduxauus pactBopoB. CriocoObl BbIpaKeHUsI KOHIIEHTPALUH pacTBopa. PACTBOpPBI HEJIEKTPOIUTOB U UX KOJUTUTATHUBHBIE
cBoiicTBa. 3akoH pa3daieHuss OctBaybaa. TeopHst AMEKTPOITUTHICCKON Aucconnarmy. CTereHh U KOHCTaHTa JIUCCOIUAIINH.
Cralble U cHUIbHBIE MIEKTPONUTEL. CBONHCTBA PACTBOPOB ICKTPOIUTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
Honnoe npoussenenue Boasl. Bogopoasslii nokaszarens. Muaukaropel. OCHOBHbIE TUIIBI Tupoin3a conei. Onpenenenue pH B
kaxoM turne. CreneHs ruaponu3a. @aKkTopsl, BIUSIONIE Ha IPOIECC TUIPOIH3a.

Jlexmus "OkuCIATENLHO-BOCCTaHOBHTENBHBIC peakiuu (OBP)".

OcHOBHbIE MOHATHUSA AaHHBIX peakiuil. CteneHp okuciaeHuss. OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB U UX
coenunenuil. [IpaBuio snekrpoHHoro Oananca. Ypasuuanust OBP MeTonamu 31eKTpOHHOTO U HOHHO-DJIEKTPOHHOTO OajaHca.
PaznoBunnoctu OBP. Baxkneiiime okucaIuTenn U BOCCTaHOBUTENIU. OKUCINTENBbHO-BOCCTAHOBUTEIbHAS IBOHCTBEHHOCTh
XUMHUYECKHUX 3JIEMEHTOB.

Jlexuus "OCHOBBI AEKTPOXUMHUN"

[ToHsITHE NEKTPOXUMUYECKON CUCTEMBL. BUbI cCTeM. DNEeKTPOIHBII MOTEHIMAT MeTaJIa. DIEKTPOXUMUYECKUH P
HanpsbkeHuil. CBoMcTBa psiia aKTUBHOCTU. XUMHUUYECKUE UCTOYHUKHU DIIEKTPUYECKOT0 TOKA. ['anbBanndeckuil aneMenT. Ilpunnun
pabotel. Pacuetr 3/IC. DnekTpoin3 BOAHBIX PACTBOPOB U €r0 3aKOHOMEepHOCTH. Koppo3ust MeTayuioB. 3amura MeTamuioB OT
KOppO3uHu. AKKyMyJsSTOpbl. Buzpl. [IpuHiun paGoTsl.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

BrinosnHeHbie 1 3alIUIIEHHBIE 1a00paToOpHbIE pabOThHI
BrInosTHEeHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PAaOOTHI
3auer no AMCLUUIIUHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpexycMOTpeHbI y4eOHBIM IIITaHOM.

6.3. KoHTpoJIbHBIC BOIIPOCHI U 32 JaHUS

TumoBsle BONPOCHI K TOATOTOBKE 3aIIUTHI JIAOOPATOPHBIX PadOT MO AUCLUILIUHE




1. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHHS MAcChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH ABOTaApO U €ro
ClIe/ICTBHSL. 3aKOH 9KBHBalIeHTOB. ONpe/ieeHne SKBUBAJICHTHBIX MACC IIPOCTBIX U CIIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopra u bopa. CocraB atoma. OTHOCHTENBHAST aTOMHAsI Macca 3JIEMEHTa.

3. KBanTOBBIE UMCHA.

4. Pacnipenenenne 351eKTPOHOB MO YHEPreTUUECKUM YpPOBHAM M moaypoBHsM. [Ipunuun ITaymu. ITpaBuno Xynna. Ilpasumno
KneukoBckoro.

5. ITonsatne 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. INeproandeckuit 3akoH. CTpyKTypa meprogudeckoil cuctemsl. [IoHsTHEe O Tpymmax, MOATPyNHIax M HepHoAax.

HepI/IOI[I/I‘{eCKOC HU3MEHEHHE CBOMCTB XMMHYECKUX 3JIEMEHTOB B I'pynmnax v nepuoaax: 3apsaq sapa; paanyc atoMa, SHEprusa
HOHU3ANH; SHCPTHA CPOJACTBA K DJICKTPOHY; SJICKTPOOTPHUIATCIBHOCTD; OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX MPOLIECCOB.

8. [Monstue 06 sHTanbmNu. 3akoH ['ecca u ero cnexcteus. [loHsTHE 0 TeruoTax 0Opa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MEHEHHS SHTAIBIINH IPH XUMHUUECKUX PEAKITHAX.

9. INonsTue 06 sHTpOrMU. BTOpOii U TpeTuit 3akoHbl TepMoauHamMuku. CTaHIapTHAs SHTPONHUS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIHU CUCTEMBI.

10. INonsTre 006 M300apHO - H30TEpMUUECKOM TMoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHKH. Y CIIOBHS BO3MOYKHOCTH
HpoTeKaHus npornecca. Pacuer m3meHeHns ceoboxHoM sHeprun ['mboca.

11. Xumuueckasi KuHeTuKa. CKOpOCTh XUMHUYECKOW Peaklui B TOMOT€HHOW M IeTepOreHHON cucTeMax. 3aBUCHMOCTD
CKOPOCTH XMMUYECKON peaklUK OT KOHIEHTpauuy. PU3HUECKUI CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIyu.

12. BrnusiHre TemmnepaTypsl Ha CKOPOCTh XUMUYeckor peaknuu. [Ipaswio Bant Todda u TemmeparypHbiid KodpdHUIIHEHT.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIUU OT YPHEPIUU AKTUBALUH.

13. Karanus. OcHOBHbIE MONOKEHUS] TEOPUH KaTaau3a. MeXaHu3M FOMOTE€HHOTO M T€TePOreHHOro KaTauu3a.

14. IonsTre 00 0OpaTHMBIX peakIUiIX U XMMHYCCKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC IS OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTHI PABHOBECHS C TEPMOIMHAMUIECKIMHU (DYHKITHSIMHU.

15. [Ipunuun Jle-lllarense. BausHue u3mMeHeHus TeMneparypsl, JaBlI€HUs, KOHLIEHTPAllMM BELIECTB HAa CMEIIEHUE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHka pacTBOpoB. CIIOCOOB! BRIpaKEHHSI KOHIICHTPAIUi PacTBOPOB.

17. TepmoauHaMuKa MPOLECCOB pacTBOpeHUs. BiausHue TemmepaTypsl U JaBlI€HUs HA PaCTBOPUMOCTb BELIECCTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cinenctsus. CriocoOb
OIpEeIENIEHUS] MOJIEKYIISIPHOM MacChl pACTBOPEHHOIO BELLIECTBA.

19. [MonsaTne 06 >nexTponurax. Teopus >aeKTpoIUTHYECKON qrcconmanyn. OOMUN MPUHINT TUCCOIMAITTHN. DIEKTPOIUTHL.

OCHOBHBIC MTOJIOKEHHSI TEOPHHU JICKTPOTUTHICCKON UCCOIMAINH. JIrCCOaIist KUCIOT (OJHO- 1 MHOTOOCHOBHBIX ), OCHOBaHU I
(0JTHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpEeIHUX, KUCIIBIX, OCHOBHBIX).

20. KonmuratnuBHbIE CBOHCTBA pacTBOPOB MIEKTPOINUTOB. V3oToHmueckuit koaddunment. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIIA0BIX DJIEKTPOJTUTAX.

21. CnaObie anmekTponuThl. KoHcTaHTa aucconuanuu. 3akoH paszoasieHus OCTBajbaa.

22. CUIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTD MOHOB. [lOHATHE O KaxKylieWcs CTENeHU AHUCCOIMAIINU.

23. Honnoe npousseneHue Bogsl. Ilokazatens Bogopona. MHAMKATOPEL.

24, HoHnHo-00MEeHHbIE PeaklUl B PACTBOPAX 3JIEKTPOJIUTOB. Y CIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.

25. XKectkocts Bombl. BpemeHHas u nocrostHHas. CiocoOBl yCTpaHSHUS .

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHcTaHTa ruiposn3a. Y CIOBUS YCHICHUST THAPOIIU3a.
T'unponu3 pa3snuyuHbIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHu OKHCIEHHUS, OKUCIUTENIX U

BOCCTaHOBUTEIAX. BaskHele OKMCIUTENN U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHHUs] YPABHEHUH OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus >MeKTPOAHBIX MOTEHIMATIOB. YpaBHeHre HepHcra. OnpeneneHne CTaHIapTHBIX 3JEKTPOIHBIX NOTEHIIUAIOB.

Y CcTpoHCTBO BOAOPOAHOrO IEKTpoAa. Pan HanpskeHui MeTalios.

30. lanpBaHWYECKHE dTEMEHTHI. Y CTPOUCTBO M MpHHIUI padoTsl. Pacuer DJIC.

31. ONeKTponu3 B pacliaBaX M PacTBOpax 3MEKTpoiauToB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOIUX HA aHOIE H
kaToze. 3akonbl Papajes. Pacuer o0bemMa 1 MacChl BELIECTB, BBIICIUBIINXCS TPH AJIeKTpoin3e. [IpuMeHeHne ek Tposn3a.

32. Kopposust MeramoB. XuMuieckas ,2IeKTpoxuMuieckas. Crioco0bl 3alUThl METAIUIOB OT KOPPO3HH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHmm paGoTsI.

TunoBsle 3a1aHus MO JUCLUIIIINHE:

1. Paccunrtath SKkBHBaJeHTHBIE Macchl cienyrommx coeaunennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincatb 37MEKTPOHHYIO KOH(UIYpaluio aToMa MapraHiia. YKa3aTb BO3MOKHBIC BAICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnwcars KBAaHTOBBIMH YHCIIAMH BaJICHTHBIC 3JICKTPOHEI aTOMA.

3. PaccunTars TemoBoi 3¢ (eKT peaknuy ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaKkiy , €ClId YBeIUUUTh TemiepaTtypy ¢ 50 no 80
rpaaycos 1o Llenbcuto, TemneparypHblid kKo3ddunueHT paseH 3.

5. Kynma cmectutscst xummudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecom

- YBEJIMYUTH TEMIIEPATypy
- MOHM3UTH KOHIIEHTPAIMIO BelecTBa B

- MIOHHM3HUTH JAaBJICHUE B CHCTEME

HAINCATh BBIPAXKCHHUE IJIs1 KOHCTAHTHI PABHOBECHS TaHHOW PEaKIHH.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa xynopuga kaneius ([1=1,015 r/mm).




7. Ha ckoipko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, coxepskammM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
napa HaJl YUCThIM pacTBOpHUTENeM(IIpH TOH ke TeMnepaType) paBHo 26 klla.

8. Hanwmcats peakmuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OamaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccuntare 5/IC raapBaHHYECKOrO 3JIEMEHTA, COCTOSIIECTO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTcTBeHHO [ 1] Momb/m 1 [0,01] Momb/11. YKa3aTs HalpaBiIeHNe NBHKEHUE DIIEKTPOHOB.

VunuBrayanbHBIC 3aJaHUS:

"OcHOBHBIE 3aKOHBI XUMUH. CTpoeHne aToMa. XUMHYIECKasi CBA3b"
"DHepreTrKa XUMUYECKUX MpeBpaleHnit"

"KuHeTnka XMMHYECKHUX peakiuid. XMMHUecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnm norHoro odmeHa. ['maponmus conei”
"OKHUCIUTEFHO-BOCCTAHOBUTEIBHBIC PEAKIINH. DIEKTPOXUMHUs"

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEeAYPhI ONeHNBAHUS

PerieHre THIOBBIX 3a7]aHUH, TECTOB, 3aIlIUTA TEOPETHYCCKOTO MaTepraia Ha 1ab0paTOPHBIX 3aHATHIX.
JlabopaTopHas paboTa cUUTACTCS CIAHHOM, TIPU BBHITIOJHEHUH CIICIYIOIINX YCIOBHIA:CTYICHT HA HeH MPUCYTCTBOBAI, BHITIOIHIII,
3aIUTHI TEOPETUIECKUN MaTepua 1o JanHou TemMe. KoHTponbHas paboTa cunTaeTcs BEIIOTHEHHOH, TP PELICHUHU CTYAEHTOM
70% 3amaHuii coepKaIUXCsl B BapUaHTe.

3a4eT Mo AMCIUILTHHE CTABUTCS IO UTOTaM PabOThI 00YYAIOIIErocs B TCUCHUE CEMECTPA, BRIPAXKCHHBIM B BHJIC BBITIOJIHEHHS
KOHTPOJIBHBIX paboT, pabOTHI HA KOJJIOKBIYMaX, BHITIOJTHEHUS U 3aIIUTHI JIAOOPATOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOAYJIS)

7.1 PexomeHnayemasi iuTepatypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBo, oA
JI1.1 |Pocun U. B., Tomuna |OOmas n Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YdeOHoe Mockga: M3narenscTBo
JL . nocobue it 6akamaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxonai 3agaun U ynpakHeHUs Mo o0mel xumuu: yaed. mocobue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonoJiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, TOA
JI2.1 |ButBununa ['anuna OO01as XxuMus: 1adopaTOpHBIN MPaKTUKyM: s cTyld. | Kypca, o0yu. Hosocubupck: HI'ABT,
Huxkonaesna o crrer. 280700 "TexHocdepHas 6e3omacHOCT" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIN MPAKTHKYM Hoocubupck: CI'YBT,
CepreeBna 2018

7.2 TlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn "UHTepHer"

21 Koncmexr nexmuii 1mo o0meil XuMun

32 | O6pazosatensusit mopran CI'YBT. DnexrponHsrii kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIUMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
VYuebHas AyIUTOPHS Ui | AyauropHast jgocka; Komrmiekt yaeOHo#t mebenn; KoOMITIIEKThI XUMHUECKON TIOCYIbl U PEaKTHBOB
MIPOBEICHHSI TPYIIOBBIX U | TSl IPOBEJICHUSI XMMUYECKOTO IPaKTUKyMa; BrITsDKHON 1Kad
WHIUBUAAYANTbHBIX KOHCYIbTAIMI
YyeOHas AyAUTOPHS quist | AyautopHast nocka; KoMruiekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ul J1abOpaTopHOW paboThI Mo
MIPOBENICHNSI TEKYIIETO KOHTPOJIS | ONPEACICHUIO KECTKOCTH BOJBI (IITATHBHI C MPOOMpPKamMu, HAOOp XMMHUYECKUX PEarcHTOB); 6
Y TIPOMEXKYTOYHOH aTTeCTaIllH KOMIUIEKTOB JIJIsl JTa0OpaTOPHOH pabOThI MO OMPEACICHUIO AJIEKTPONPOBOAHBIX PACTBOPOB COJIEH

(ITK-2mT., WCTOYHMUK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHEIE,
SNIEKTPOJBI CPaBHEHUsA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOl pabGoThl 1O  OHpeelIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpoOmpkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOMN
mKad

YuebHas ayAUTOPHS i | AyoutopHast nocka; Komrutekt ydueGHON Mmebenu; MynbTuMennitHoe 00OpYHOBaHUE: MPOEKTOP
MPOBEICHUS TPYIIIOBBIX u | (cTauoHapHsIi), 3kpaH (cTaumroHapHslii), I[1IK (mepeHocHoi)
VHIMBAAYAIbHBIX KOHCYIbTAINH

ITomemenue s | Kommekr  yaeOnoit  mebenmn; [IK 10 mr., noxkmodeHHBIX K cetu "HHTepHer" u
CaMOCTOSITENTbHON paboThl | oOecreunBaOIIMX ~ JAOCTYIl B OJIEKTPOHHYI0  MH(OPMAIlMOHHO-00pa3oBaTeNbHYIO  Cpexy
oOyuaronuxcs YHuBepcHTeTA.




