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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"

roJi Hayaja moAroToBku 2022
Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHy 108 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE: 3a4eTsl 2

ayAUTOPHbIE 3aHATH 54

caMocCTosTeIbHas paboTa 52

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 19
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

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
13.03.02 DnekTposHEpreTHKA U 3MEeKTPOoTeXHAUKA (prka3 MuHoOpHaykn Poccnu ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

13.03.02 HampagsiieHue noaroToBkH "DIEKTPOIHEPreTUKA U JIEKTPOTEXHHUKA"
IIpodmis "DnexrpocHabxeHne"
roJ Hayaja noArotosku 2022

Pa6ouyio nporpammy cocTaBuJi(u):
K.c.-X.H., [{oyenm, bonmywruna Tamvsana Huxonaesna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kagenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUaIoB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTHU3aNNS U CePTUPHUKAIHS

2.2.4 | ConpoTHBIECHHE MaTEPHATIOB

2.2.5 | Teopernyeckas MEXaHUKa

2.2.6 | TeopeTrueckre OCHOBBI 2JIEKTPOTEXHUKU

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O01mmas 31eKTpOTEeXHHUKA M AIEKTPOHIKA

2.2.10 | Teopusi MEXaHU3MOB MaIllUH

2.2.11 | TexHndeckas TepMOJIMHAMUKA U TeIJIoNepeaaya

2.2.12 | CynoBble BcioMOraTeIbHbIe MEXaHU3MBbl, CHCTEMBI U YCTPOUCTBA

2.2.13 | [InaBaTensHast

2.2.14 | CynoBble KOTEIbHBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoodopyaoBaHHE CYIOB

2.2.16 | CynoBble ABUraTeId BHyTPEHHETO CTOPaHUs

2.2.17 | CymoBbie TypOOMAIINHBI

2.2.18 | CynoBble X0JI0AUIbHbBIE YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.19 | TexHonOTHsI TEXHUIECKOTO OOCTY)KHBaHUS U PEMOHTA CYJ0B

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | CenuaibHbBIE IJ1aBBI MATCMATHKH

2.2.22 | OnTUMH3aLKUS CUCTEM JIIEKTPOCHAOKEHHS

2.2.23 | OcHOBBI aBTOMaTHYECKOI'O YIIPaBICHUS

2.2.24 | Hay4uno-uccnenoBarenbckas padorta

3. KOMIIETEHLIMA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIAILIMHBI
(MOY.JIA)

OIIK-3: Cnioco0eH NpMMEHATHh COOTBETCTBYIOIIMI (PU3MKO-MaTeMATHYECKHUIl annapaT, MeToIbl AHAJIM3a U MO/IeJIMPOBAHMNS,
TeOpPeTHYecKOro 1 IKCIEePUMEHTAJIBLHOI0 CCJIeJOBAHMS NPU pelieHNnH NPogecCHOHAIBHBIX 32124

OIIK-3.1: IIpumeHsieT MaTeMaTHUeCKUH anmnapaT ucciiegoBaHus QYHKIHH, IHHEHHOH anreOpbl, TudQepeHInanbHOTo U
HHTETPaJIbHOTO0 UCUUCIICHYS, PSIOB, TU(dEpeHIMAIBHBIX YPaBHEHHH, TEOPHU (DYHKIIMH KOMIUIEKCHOTO EPEMEHHOT0, YUCICHHBIX
METOZIOB

OIIK-3.2: JIleMOHCTpHUpYeT MOHUMaHHE GUIUIECKUX SBICHUIN U IPUMEHSET 3aKOHBI MEXaHUKH, TEPMOTUTHAMUKH, DIIEKTPHUECTBA 1
MarHeTH3Ma, ONTHKH

OIIK-3.3: JIeMOHCTpHpYET MOHUMAHUE XUMHUYECKUX IPOIECCOB U MPUMEHSIET OCHOBHBIE 3aKOHBI XUMUH

OIIK-3.4: JleMoHCTpUpPYET TOHUMAaHHUE OCHOB aBTOMATHYECKOT'O YIPABJICHUS M PETYIUPOBAHUS

OIIK-3.5: BpinonHsieT MOAECIUPOBAHUE CUCTEM aBTOMATUYECKOIO PETYINPOBaHUS

B pesynbTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH




3.1 (3uaTs:

3.2 [ Ymern:
3.3 |Baagers:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3e10oB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Paszgen | Pa3pmen 1. OcHOBHBIE 3aKOHBI XUMHH
Jlex OCHOBHBIE TOHSTHUS 1 3aKOHBI XUMUH /JIex/ 2 2 J1.1 0
Paszmen | Pa3gen 2. CTpoeHne BemecTBa
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
31
Jlex Ilepuonnueckas cucrema. Ilepuoauueckuii 3akoH /JIex/ 2 2 JI1.1 0
31
J1a6 Crpoenue aroma /J1a6/ 2 2 JI.1J11.2 0
2122
Jlex Xumnueckas cBs3b /Jlex/ 2 2 J1.1 0
31
Cp WnauBuayansHoe 3amanue Nel /Cp/ 2 8 0
Paznen Paznen 3. Xumuyeckasi TEpMOAMHAMHMKA U KHHETHKA
Jlex DHepreTuka XUMHUECKUX peakiuit /JIex/ 2 4 JIT.1 0
31
J1a6 DHepreTuka XUMHUYECKUX peakiuii /J1ad/ 2 2 JIT.1J11.2 0
22
Cp WNnauBunyansHoe 3ananue Ne2 /Cp/ 2 8 0
Jlex CkopocTs xumMHueckux peaxuuit /JIex/ 2 2 J1.1 0
31
Jla6 CKOpOCTh XUMHUYECKUX peaknuii /J1ad/ 2 2 JI1.1 0
JI1.2J712.2
22
Jlex Xumngeckoe paBHoBecue /JIex/ 2 2 J1.1 0
31
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J12.2 0
22
Cp WuauBuayansaoe 3amanue Ne3 /Cp/ 2 8 0
Cp IMonroroBka k taboparopHbM padotam /Cp/ 2 4 0
Paznen | Pa3zpen 4. Xumunueckue cucreMbl
Jlex CriocoObI BEIpaXkeHHs cocTaBa pacTBopoB /JIek/ 2 2 JI.1J11.2 0
22
Jlex CgoiicTBa pacTBopoB /Jlex/ 2 4 JIT.1 J11.2 0
32
Jlex HonoobMeHHbIe peakiuu /JIex/ 2 2 0
31
JIa6 HonooOmeHHbIe peakin /J1ad/ 2 2 JI1.2J12.2 0
Jlex Tanponus coneit /Jlex/ 2 2 0
JIa6 Tanponus coneii /J1a6/ 2 2 JI1.2J712.2 0
22
Cp WnnusunyansHoe 3aganue Ned /Cp/ 2 8 0
Jlex OKHCAUTETPHO-BOCCTAHOBUTENBHBIE peakiun /JIex/ 2 4 0
31
JIab OKHUCIUTENHLHO-BOCCTAHOBUTENbHBIE peakiiu /J1ad/ 2 2 JIT.1 0
JI1.2J712.2
22
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
J1.2J12.1
32
Cp WuauBuayansaoe 3amanue NoS /Cp/ 2
Cp IMonroToBka k tabopatopHbIM padotam /Cp/
HKP Kowmrurexcuast koHTpOssHas padora /MKP/ 2 2 JI1.1J11.2
31

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznien 1.0cuoBHBIE 3aK0HBI XUMuUH [1-4,9]

Tema 1.1 OO01HE 3aKOHBI XUMHUU

OCHOBHBIC LICJTN | 33J1a9H JUCIUILIHHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOIIEH cHcTeMe IIOATOTOBKH CIECIUAIHCTA.
OyHIaMeHTaTBHBIE 3aKOHOMEPHOCTH XHUMHH KaK TEOPETHUECKO OCHOBBI HOBBIX HAYKOGMKHX TEXHOJIOTHH. OCHOBHEIC
CTEXHOMETpHUeCKHe 3aKOHbI. OCHOBHBIE HAIIPABICHHU TEXHUYECKOTO IIPOrpecca B OTPACIIH.

Paznen 2 . Crpoenue Bemectsa [1-4,9]

Tema 2.1 Crpoenue atoma. KBantoBble uncia. PacripesienieHue 3J1eKTpOHOB 110 YPOBHSM U OLYPOBHSAM. BinsiHue cBoicTB
XMMHYECKOTO JIEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(DUTYpaIHH.

Tema 2.2 [lepuonuueckuii 3axon J{.11.MenneneeBa CTpyKkTypa neprHoandeckoil cucTeMsl. [lepuognuHOCTh U3MEHEHHS CBOUCTB
XUMHUYECKHX JIEMEHTOB U UX COCIMHEHUM.

Tema 2.3 Xumunyeckas cBsi3b. OCHOBHBIE CBOMCTBa XUMHUECKOH cBsi3u. KoBaneHTHAst Xumuueckast cBs3b. [1omsipHOCTD CBA3H.
Hacpimaemocts. Hanpasnennocts. MonHast ¢Bsa3b. Kpucramnel. Merannuueckas cBsa3b. Bogopoanas ces3b. Ban-nep-BaanbcoBo
B3aUMOJIeHCTBIE MOJIEKYIN. BnusHue TUIIa XMMUYECKOH CBA3M Ha (PU3UKO-XMMUYECKHUE CBOICTBA BELLIECTB.

Paznen 3 Xumuueckas TepMOAMHAMUKA U KMHETHKA [1-4,9]

Tema 3.1 DHepreTrka XUMHUYECKUX IIPOLIECCOB

ITonsTue TepMoanHaMu4Yeckoit cucteMbl. Buapl cuctem. Tepmoannamuyeckue napameTpsl cucteMsl. Kimaccudukanus
TEPMOAMHAMUYECKHX MTPOLIECCOB. BHYTpeHHss 3Heprus U SHTaIbIuUs. TernoBbie 3pdexThl 1 NX UCIONF30BaHUE B XUMHUYECKOM
TexHONOTHH. DHTpomus. DHeprus I no6ca. OCHOBHBIE 3aKOHBI TSPMOANHAMUKH.

Tema 3.2 CkopocTh XUMHUECKHX peakiuii CKOPOCTh XMMUYECKHIX PEAKIM B TOMO- M T€TePOreHHBIX cucreMax. @akTopsl,
BIIMAIOLINE Ha CKOpOCTh peakuuil. Teopust Appenuyca. Karanuzaropsl. 'oMOreHHbIH U reTeporeHHbIN KaTaaus. 3aKoH
JIEHCTBYIONIMX Macc JUIsd HeoOpaTUMBIX peakimid. [Ipasuina Bant-T'odda.

Tema 3.3 Xumndeckoe u (a30BOe paBHOBECHE

IonsTre 06 06paTUMBIX H HEOOPATUMBIX PEAKIUAX. XUMHUECKOEe PaBHOBECHE. 3aKOH JEHCTBYIOMINUX MAcC Ul 00paTUMBIX
peakuii. ®akTopsl, BIUIOIINE HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larense.

Paznen 4 Xumunueckue cucremsi [1-4,9]

Tema 4.1 PacTBOpEI U HX CBOIiCTBa

Knaccugukanus pactBopoB. CocoObl BEIpaXXEHUSI KOHLIEHTPALUU pacTBopa. PACTBOPBI HEANEKTPOIUTOB U UX KOJUIUTATUBHBIE
cBoiicTBa. 3akoH pa3daBieHuss OcTBaybaa. TeopHs AMEKTPOITUTHICCKON Aucconnarmy. CTereHh U KOHCTAaHTa JUCCOIUAIINH.
Cnalble ¥ CHITBHBIC JIIEKTPONUTHI. CBOHCTBA paCTBOPOB IEKTPOIHTOB. OHHOE Mpon3BeicHre BOABI. BoTOpoIHBIN MTOKa3aTelNb.
Munukaropsl.

Tema 4.2 MonHo-00MeHHBIe peakiuuu. ['mapoaus conei

OcHoBHbIE TUIIBI TUApoau3a cosell. Onpenenenue pH B kaxnom tune. Ctenens ruaponusa. OakTopsl, BIUAIOMIME HA IPOLIECC
THIPOJIH3A.

Tema 4.3 OxucnurensHo-BoccTaHOBUTENBHBIE peakiiuu (OBP). OcHOBHBIC MOHATHS JaHHBIX peakuuid. CTEeneHb OKUCICHHS.
OKHCITATENTLHO-BOCCTAHOBHUTEIIEHBIC CBOMCTBA 3JIEMEHTOB U MX coemuHeHun. [IpaBmiio anekTpoHHoro Oananca. Ypasauanus OBP
METOJIaMH 3JIEKTPOHHOTO M HOHHO-3JIEKTPOHHOTO Oananca. PasHoBuanoctn OBP. BakHeiime OKUCIUTENN H BOCCTAHOBHTEIIH.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHAS TBOWUCTBEHHOCTh XUMHUECKUX DJIEMEHTOB.

Tewma 4.4 DneKTpOXMMHYECKHE CUCTEMBI

[TonsITHE MEKTPOXUMUYECKON CUCTEMBI. BuabI ccTeM. DNEeKTPOAHBII MOTEHIMAT MeTaluIa. DIEKTPOXUMUYECKUH P
HanpspkeHUH. CBOMCTBA pAga akTHBHOCTU. XUMUYECKHE HCTOYHUKH IEKTPUUECKOTo TOKa. ['anpBaHndecKuii aneMenT. [IpuHnmn
pabotel. Pacuetr D/IC. DnekTpoin3 BOAHBIX PacTBOPOB U €ro 3aKOHOMepHOCTH. Koppo3ust MeTayuioB. 3aimra MeTauioB OT
KOppo3uu. AKKyMyJsTOpbl. Bupl. [IpuHiun paGoTsl.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BHIOB OLIEHOYHBIX CPEACTB

BrinosnHeHbie U 3alIUIIEHHBIE 1a00paTopHbIe paboThI
BrInosTHEHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PAaOOTHI
3auer no AMCUUIINHE

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KO]—ITpO.]'I])H])Ie BOIIPOCHI U 3a1aHUA

TumnoBsle 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)

WHIVBHUYaJbHBIX KOHCYJIbTAINHI




