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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 3a04yHas
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHy 108 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE: 3ayeTsl 1

ayAUTOPHbIE 3aHATH 12

caMocCTosTeIbHas paboTa 94

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit v | P
Jlexiun 6
JlabopaTopHbie 6 6 6 6
WHas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 12 |12 (12 |12
KonraktHas pabora |14 (14 |14 |14
Cam. pabota 94 194 |94 |94
HUroro 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

PaGouyro nporpamMmmy cocraBuJi(u):
cmapwuii npenooagamens, Moxkposuykas H.B.
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuit kadenpoit Jluaesua OJIsra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

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 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHomuka

2.2.9 | CnenunanbHble IrI1aBbl MATEMATUKHA

2.2.10 | ®usmka

2.2.11 | OnTEMHU3aIUS CUCTEM DIICKTPOCHAOKEHHS

2.2.12 | OcHOBBI aBTOMAaTHYECKOTO YIPABICHUS

2.2.13 | Hayano-uccneroBaTenbekas pabora

2.2.14 | TIpon3BOACTBEHHAS MPaKTHKA

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

OI1IK-3.1: IIpumeHsieT MaTeMaTHUeCKUi anmnapaT ucciiegoBaHus GYHKIHH, IHHEHHOH anreOpbl, TudQepeHInanbHOTo U
HHTETPaJIbHOTO0 UCUUCIICHYS, PSIOB, TU(dEpeHIMATBHBIX 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 IOHUMAHUE XUMHUYECKUX IPOIECCOB U IPUMEHSIET OCHOBHBIE 3aKOHBI XUMUH

OIIK-3.4: JleMoHCTpUpPYET TOHUMAaHNUE OCHOB aBTOMATHYECKOT'O YIIPABICHUS M PETYIUPOBAHUS

OIIK-3.5: BpinonHsieT MOAECIUPOBAHUE CUCTEM aBTOMATUYECKOIO PETYINPOBaHUS

B pe3yinbTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1 |3nats:
3.2 | YmeTh:
3.3 | Bragern:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT

Paznen | Pa3zgen 1. OcHOBHBIE 3aKOHBI XUMHH

Jlex OCHOBHBIE 3aKOHBI U MOHATUS XUMUH. XUMUYECKasi TEPMOJUHAMUKA, 1 2 JI2.1J12.2 0
XHMHYECKast KNHETHKA, PasHoBecue /JIek/




JIab OcHOBHBIE 3aKOHBI XUMHUH. JIaGOpaTOPHBII HHCTPYKTAX 110 TEXHHUKE 1 1 J3.1 0
Ge3omnacHocty. /J1ab/

Cp Perienrie KOHTPOJIBHBIX padoT mo TemaMm " OctarouHble 3HaHus", "OOMIHe 1 10 JIT.1 0
3akoHbI xumun" /Cp/

Pasnen | Pa3gen 2. CTpoeHue BemecTBa

Cp Crpoenne aroma.PemmieHre KOHTPOIBHON PabOTHI IO TeMe "CTpoeHue 1 12 JI1.1 0
atoma". /Cp/
Paszmen | Pa3pen 3. Xumuyeckue TepMOTHHAMAKA W KHHETHKA
JIab XuMuyeckas TepMOIMHAMUKA U KUHETHKa. Perienue 3aa4 no reme 1 1 0
"Xumuueckas TepMmoauHaMuka /J1a6/
JIa6 Xumuueckas TepMOIMHAMHKA U KUHeTHKa.JlabopaTopHas padoTa 1 2 JI3.1 0

"CKOpoCTh XUMUYeKOH peakrmu” /J1ab/

Cp XuMndeckast TepMOANHAMUKA U KMHETHKA. PerlieHne KOHTPOIBHBIX paboT 1 20 J1.1 0
o TeMaMm " XuMHUUecKasi TepMoaAnHamMuKa", " XuMudeckas
kuHeTHka". /Cp/

Paznen | Pa3zgen 4. PacTBopbI M MX cBOiicTBa

Jlex PacTBopHI 1 MX cBo¥icTBA. /JIek/ 1 2 JI2.1J12.2 0

Cp PacTBOpHI 1 UX cBoiicTBa.PellieHne KOHTPOJILHBIX Pa0OT MO TeMaM 1 26 JIT.1 0
"PacTBOpEI 1 X cBoifcTBa","MoHHOOOMEHHBIE peakiun', "' naponm3
coneit". /Cp/

Paszmen | Pa3gen 5. DnekTpoxuMuvecKue cHCTeMbI

Jlex DNeKTpOXUMUIeCKre cucTeMbl /JIex/ 1 2 JI2.1J12.2 0
JIab OnexTpoxumMuueckue cucreMsl. JlabopatopHas padora "OBP"' /JIab/ 1 2 J13.1 0
Cp ONeKTpOXUMHUYECKHE CUCTEMBI. PemeHne KOHTPOTEHBIX paboT o TeMaM 1 26 J1.1 0
OBP,»nextpoxumusi, Koppo3us metainos. /Cp/
UKP 3amura naboparopHsix padot /MKP/ 1 2 JI.1J12.1 0
J12.2J13.1

5. COAEP)KAHME AVNCLHUILIAHBI (MOAYJIST)

Paznien 1

Tema 1 OO1ue 3aKOHBI XUMHH
OCHOBHBIE 1IEJIH U 3a/1a49H AUCIIUILTHHBI, €€ CTPYKTYpa U CBsI3b C AUCIUILUTHHAMU B OOIIEeH CHCTEME MOATOTOBKY CIICIIHATUCTA.
OCHOBHBIE CTeXHOMETpUIECKHEe 3aKOHbI. OCHOBHBIC HANIPABJICHUS TEXHUIECKOTO ITporpecca B OTPaciiy.

Pazgen 2: «CtpoeHne BemecTBay

Tema 2.1 Crpoenue atoma KBanToBble uncia. Pacipesienenue 31eKTpoOHOB 110 YPOBHSAM U NIOLYpOBHIM. BiusHue cBoiicTs
XHMHYECKOT0 JIEMEHTa B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(DUTYpaIHH.

Tewma 2.2 Iepuoanueckuii 3akon JI.M1.MenaeneeBa CTpyKTypa NEpUOAMYECKON cucTeMbl. [leprnoanuyHOCTh N3MEHEHHUS! CBOMCTB
XUMHYECKHX JIEMEHTOB U UX COCIUHEHUM.

Paznen 3: «Xumuueckasi TEpMOIMHAMUKA U KHHETHKA

Tema 3.1 IIpeamer U OCHOBHBIE IOHATUS B XMMUYECKOH TepMOAnHAMUKe. Bubl TepMOANHAMUYECKUX CUCTEM U TAPAMETPOB.
Kraccupukanus TepMoMHAMUYECKUX IIPOIECCOB. BHYTpeHHs sHeprus U SHTaIbIus. Temnossle 3G (exTs! 1 UX UCIOIB30BaHNE B
XMMHUYECKOH TEXHOIOTHH. DHTPOIHSL.

Tema 3.2 Dueprus ['m060ca. HanpaBneHHOCTh XUMHYECKUX peaknuii.VccienoBaHre 0CHOBOHOTO YPaBHEHHS TEPMOIMHAMUKH.

Tema 3.3 CKOpPOCTb XMMUYECKUX PEAKLIUN B TOMO- U F€TEPOreHHbIX cucTeMax. DakTopsl, BIUIOIUE HA CKOPOCTh peakuuil. Teopus
Appennyca. Karanuzatopsl. [ OMOreHHBIN U TeTepOreHHBIN KaTaiau3. 3aKOH IEHCTBYIONIMX MAcC I HEOOPAaTHUMBIX PEaKIHid.
I[1pasuna Bant-TI'odda. Xumudeckoe u asoBoe paBHoBecue.IloHATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKIHAX. XUMHUUECKOE
paBHOBECHE. 3aKOH JCHCTBYIOIIUX Mace JIIsl 00paTuMBIX peakiuid. @akTopsl, BAUSIONUE HA XUMIYeCKoe paBHOBecHe. [Ipunmum Jle
-Ilarense.

Paznen 4: «PacTBOpBI M MX CBOWCTBaAY

Tema 4.1 Knaccudpukauus pactBopoB. CriocoOb! BEIpaKeHHUsI KOHIICHTPALUH pacTBopa.

Tema 4.2 PacTBOpBI HEAIEKTPOIUTOB U MX KOJUIUTATUBHBIE CBOICTBA. 3aKkoH pazbaBieHust OcTBanbia.

Tema 4.3 VloHHOOOMEHHBIE peakInuy U THAPoIn3 coneit. Teopus anexTpoauTHdeckoi auccormaryy. CTerneHb 1 KOHCTaHTa
nuccoruanuy. Crna0Oble ¥ CHIBHBIE 3IeKTPoIuThl. CBOMCTBA paCTBOPOB 3MIEKTPOINTOB. MIOHHOE pomn3BeeHne BOAbL. BogopoaHbIif
nokasarenb. MHaukaTopsl. OCHOBHBIE THIIBI THApoH3a coieil. Onpenenenue pH B kaxxaom tune. CreneHs runponusa. GakTopsl,
BIIUSIIOIIHE Ha MTPOLIECC THAPOIIN3A.

Pazgen 5 "OnekTpoxuMuveckrue cucTeMsl "




Tema 5.1 OkucnurensHo-BoccTaHoBUTENbHBIE peakuinn (OBP) OkucnurensHo-BoccTanoBuTeNbHBIE peakiini (OBP). OcHoBHEIE
MOHATHSA TaH-HBIX peaknuil. CTeneHs oKuciIeHus. OKUCINTEIbHO-BOCCTAHOBUTEIIFHBIC CBOMCTBA DJIEMEHTOB U HX COSITMHEHHH.
IIpaBuio >nexrporHOro Oananca. YpasauBanus OBP MeTomamMu 31€KTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasHOBHIHOCTH
OBP. Baxneiimme OKUCIUTENN U BOCCTAaHOBUTETH. OKUCIUTEIHHO-BOCCTAHOBUTENbHASI TBOHCTBEHHOCTh XUMHYECKHX 2JIEMEHTOB.
Tema 5.2 OcHOBBI 351eKTPOXUMHUU. IIOHATHE IIEKTPOXUMHUUECKON crcTeMbl. Bubl cucteM. DiIeKTpOogHbII TOTEHIMAI MeTallla.
DNEKTPOXUMHUUYECKUN psit HanpsoKkeHU. CBONCTBA psAa aKTUBHOCTH. XUMHUYECKHUE HCTOYHHUKH JIEKTPUUECKOTO TOKA.

Tema 5.3 INansBarngeckuii anemenTt. [Ipunmun pabotst. Pacaer D/1C.

Tema 5.4 DaeKTpoIU3 BOAHBIX PACTBOPOB U €r0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zust MeTaiioB. 3aluTa METaUIOB OT KOPPO3UU.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

BrInonHeHbIe U 3alUIICHHBIE Ta00paTOpHBIC PAOOTHI
BEINONTHEHHBIE M 3aYTEHHBIE KOHTPOJIbHBIC PA0OTHI
3aueT no AMCUUIIMHE

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

TunoBsie BOITPOCHI K HpOMC)KyTO‘IHOﬁ aTTeCTalun 06yqa}0umxc>1 10 AUCHUILINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClIeACTBHSA. 3aKOH IKBHBANEHTOB. OIpeieneHNe 3KBUBAICHTHBIX MAacC MPOCTHIX U CIIOKHBIX BEIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST ATOMHAsl Macca SJIEMEHTA.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynga. IlpaBuio
Krneuxosckoro.

5. [Monsatue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [IoHsTHE O rpynnax, NOATrPyNnax U MNepHoAax.

Ilepuonuyeckoe H3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U IEPUOAAX: 3apsih AApa; pailyCc aTOMa; SHEPrus
MOHU3aL1H; SHEPIUS CPOJCTBA K 3IIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. IonsiTHe 0 BHyTpeHHEH >Hepruu cucTeMbl. I1epBhIif 3aKOH TepMOAWHAMUKH. Ero mpuMeHeHHe Il H30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 snTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBIUH IPU XUMUYECKHX PEAKIHAX.

9. ITonsatne 06 sHTpOIMK. BTOpOif M TpeTnii 3akoHBI TepMoauHaMuUKH. CTaHTapTHAs SHTpONHS BemecTsa. Pacyer
U3MEHEHHUS SHTPOIIMH CUCTEMBL.

10. IonsiTue 06 U300apHO - U30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTU
NpoTeKaHus npornecca. Pacuer m3meHenns cBodoxHoi sHepruu [ n6oca.

11. Xumuueckas kKuHeTuka. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI€HHOW U FE€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XMUMHYECKON PEaKIMH OT KOHLIEHTpAauuu. OPU3HUECKUI CMBICI KOHCTAHThI CKOPOCTH XUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckol peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIueHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH pEakMU OT S3HEPIrUU aKTUBALIUU.

13. Karanus. OcHOBHBIE HONOKEHUSI TEOPUH KaTaan3a. MexXxaHH3M FOMOTEHHOTO M TeTepPOTeHHOTO KaTalu3a.

14. ITonsiTue 06 0OpaTHMBIX peakIHUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JIEHCTBYIOLUIMX Macc A 0OpaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMHU.

15. ITpunnun Jle-llarense. Bnusnue nu3aMeHeHus TeMnepaTypsl, AaBICHUS, KOHIEHTPALUY BELUIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTHKa pacTBOpoB. CrocoOb! BEIPaXKEHUS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NpoLECCOB pacTBOpeHUsl. BiusHue temmnepaTypsl U 1aBI€HHUs] HA paCTBOPUMOCTb BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANbHBIX pacTBOPoB. 3akoH BauTt-I'odda. 3axon Payna u ero cnencteust. CrocoOsr
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonstre 06 amexTponurax. Teopus sneKTponuTHIecKor mucconuanuy. OO IPHHIHIT TUCCOIUAINH. DICKTPOJIUTEIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH DIEKTPOTUTHIECKOM Mucconmanun. Jlucconuanus KucioT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KomnuraTusHble cBOHCTBAa PacTBOPOB 3JIEKTPONIUTOB. V3oToHnuecknit koadduuuent. Crenens qucconnanuu. [lonstue o
CHJIBHBIX M CJIA0BIX 3JICKTPOJIUTAX.

21. Cna0bsbie anextponutsl. KoHcTanta auccouuanuu. 3akoH paszbasineHus OcCTBajibla.

22. CunbHble NMEKTPONUTHL. AKTUBHOCTb HOHOB. IIoHATHE O KaXKylleHcsl CTeNeHH AUCCOIMAIUN.

23. Wonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIE PEeaKIMK B PACTBOpPax 3JIEKTPOIHTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMECHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosiaaas. CmocoObl ycTpaHEeHHS .

26. I'mpponus coneit. O6partuMocTs ruaponusa. Crenens ruaponnsa. KoHcranTa rupoinsa. Y ClOBHS YCHICHHS THAPOIIH3A.
I'mpponu3s pa3nuaHBIX THIIOB COJICH.

27. OxucnurtensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TloHsTHE O CTEeNeHH OKHCICHUS, OKUCIUTENSIX U

BOCCTaHOBUTEJISIX. BaykHeHIIMe OKMCIUTEIN U BOCCTAHOBUTEIIH.




28. MeTo/BI COCTaBICHHUS yPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX peaknuil. OBP B pasmuunsix cpegax. Tumst OBP.

29. Teopust NEKTPOJHBIX MOTEHIMANOB. YpaBHeHne Hepaera. Onpenenenne CTaHIApTHBIX 3JIEKTPOIHBIX ITOTCHIUAIOB.
YeTpoiicTBO BOJOPOAHOTO 3M1EKTpoa. Pl HaNpsKeHUI MeTaoB.

30. I'anpBaHMYecKUe dIEMEHTHL. Y CTpoiicTBO U npuHIUI padotel. Pacuer D/IC.

31. DJIeKTPOSIM3 B pacillaBax W PacTBOpax 3JIEKTPONIUTOB. [locieoBaTeIbHOCT MPOLECCOB MPOTEKAIOIIMX HA aHO/AE U
karoje. 3akoHsl Papajes. Pacuer 00beMa 1 Macchl BELIECTB, BBIACIUBIINXCS IIPH 31€KTponu3e. [IpuMeHeHre 31eKTpou3a.

32. Koppo3sns merayuoB. Xumudeckas ,3iekTpoxumudeckas. CriocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunimmn paboTsl.

Tunossie 3aJJaHus 110 JUCHUIITINHEC!

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

2. PacniricaTh SIIEKTPOHHYIO KOH(UTYpaIlMio aToMa MapraHia. YKa3aTh BO3MOJXKHBIC BaJICHTHOCTH M XMMUYECKHE CBOWMCTBA.
Omnmcats KBAHTOBBIMH YHCIIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccuntats TemnoBoit 3((EeKT peaknuu ropeHus aneTuieHa (H.y.)

4. PaccunTarh, BO CKOJBKO pa3 U3MEHUTHCS CKOPOCTh XUMHUYECKON PEaKLUH , €CIH YBEIHMYUTh TeMmeparypy ¢ 50 mo 80
rpaaycoB o Ilenbcuto, TeMuepaTypHbIi KO3(QGHUIIMESHT paBeH 3.

5. Kynma cmectutscst xummdeckoe paBHOBecHe cucTteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnm

YBEJIIMYUThH TEMIIEPATYPY
IIOHM3UTh KOHLICHTPALKIO Beuiectsa B
[IOHU3UTH JaBJIEHHE B CUCTEME
HaIKCaTh BBIPAKEHHE JJI1 KOHCTAHTBl PABHOBECUS JaHHOH PEaKLIMU.

6. Paccuntare MomsipHyro koHueHtpamuio 200 r 20% pactBopa xuopuaa kameius ([1=1,015 r/m).

7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mpu 25 °C, comepxkammm 15 1 rimoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YUCTBIM pacTBOpuTenIeM(TIpH TOH ke TemrepaType) paBHo 26 klla.

8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxaoM ciiydae THIPOJIN3A.

9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20

10. Paccuntars O/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOSIIETO U3 INIACTUH OJI0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTtBopax cooTBeTcTBeHHO [1] Mosb/m 1 [0,01] Momb/11. YKa3aTh HampaBiaeHUE IBHKEHHE JICKTPOHOB.

KonTpomnbHbIe pabOTHI IO TEMaM:

. Ctpoenue atoma

. XuMuueckasi TepMOJIMHAMUKa

. XumMuyeckasi KHHEeTHKa

. PacTBOpEI 11 X CcBO¥iCTBA

. NoHOOOMEHHEBIE peaknnuu

. 'upponus coneit

. OKUCIINTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUI
. DIEKTPOXUMHUS

0NN Nk W~

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIIITA TEOPETHYECKOTO MaTepHalia Ha Ta00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IPH BHIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTYICHT HA Hell IPUCYTCTBOBAJ, BBIOIHHUI,
3aIIUTHI TEOPETUUECKUI MaTepual o JaHHoi TeMe. KoHTposbHas paboTa cCYMTAaeTCs BBIIOIHEHHON, IPH PEILICHHH CTYCHTOM
70% 3amaHuii cofepKaInxcsl B BApHAHTE.

3a4er Mo JUCIUIUIMHE CTABUTCS IT0 UTOTaM pabOTHI 00YJarOIEToCs B TEYCHUE CEMECTPa, BEIPAXKCHHBIM B BUIE BBITIOIIHCHUS
KOHTPOJIBbHBIX paboT, pabOThl Ha KOJJIOKBUYMAaX, BHITIOJIHEHUS U 3aIIUTHI JIA0OPaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 |I'nunka Huxonai 3agaun U ynpakHeHUs Mo o0mer xumMuu: yaeb. mocodbue Mocksa: Unterpai-
JleonngoBuu TIpecc, 2001
7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBoO, rof
JI2.1 |Pocun U. B., Tomuna |OOwas u Heopranndeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3narenbcTBo
JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI12.2 | KopoBun Hukonait OOmas XuMus: y9eOHHK Mocksa: Briciias mkona,
BacunbeBuu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 |3aitnes B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue

YuebHast ayJUTOpPUS Juist | AynuropHas focka; Kommiekr yue6HoM MeOenn; KoMmekTsl XUMHUUECKOH TOCY/IBI U PEaKTHBOB
MPOBEICHUS TPYIIIOBBIX 1 | U1 IPOBEACHHUS XUMHIECKOTO TIPAKTUKYMa; BERITSDKHOM mKad
VHIUBUAYaIbHBIX KOHCYIbTAIUI
YuebHas AyAUTOPHS i | AyauropHast 1ocka; Kommiuekt yue6Hoit mebenn; KoMIUIEKTbI XUMHUUECKONH NMOCYAbl U PEaKTHBOB

IIPOBEJIEHHUs TEKYIIErOo KOHTPOJIS
U IPOMEXKYTOYHOH aTTeCTallH

IJIA IPOBCACHUS XUMHUYCCKOT'O ITPAKTUKYMaA, BreiTsxkHOM IHKa(b

YuebHas ayJAUTOpHs JUTS
NPOBEJCHHUS TEKYIIET0 KOHTPOJIS
Y IPOMEXKYTOYHOH aTTecTalnu

AynutopHas nocka; Kommekt yaeOHo# mebenn; KOMIUIEKTHI XUMUYECKON TTOCYIBI M PEaKTHBOB
JUIS IPOBEICHUS XUMUYECKOT0 MPAaKTUKyMa; BBITsoKHON 1Kad

YuebHas ayAUTOPUS i | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MPOBEACHUS 3aHATHH

JIEKIIMOHHOTO THIA

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mmebenu; MynbTumenuitHoe o00pynoBaHHE: HPOEKTOP

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUH

(cranmoHapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komruiekt yde6HOM Mebenu; MynsTumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHApHBIN), S3KpaH (cTanuoHnapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas AyIUTOPHS Juts | AynuropHas 1ocka; KoMruiekT yae6HON Mebenn

MPOBEACHNSA TEKYILICTO KOHTPOJIA
u HpOMe)KyTO‘lHOfI aTTeCTalluu

VYuebHas ayIUTOPHS IS
MPOBEACHUS TPYIOBBIX "
WHIWBUAYaJIbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeOHON Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH padoThI MO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHBBI C MPOOMPKaMH, HAOOp XMMHUYECKHX pEareHToB); 6
KOMIUIEKTOB Ul T1a0OpaTOpHOM paboThI MO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB CoIel
(TIK-2mmT., WCTOYHMK TOKAa-3 INT., INTATHBBI C INPOOMPKAMH, JIEKTPOIBI H3MEPUTENBHBIE,
SNEKTPOIBl CPAaBHEHUA); 6 KOMIUIGKTOB JuIsi JabopaTopHOl pabGoTBl MO OHpENEICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ mpobupkamu, HabOp peakTuBOB, pH-MeTpsr); BeITskHOMN
mkad

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WH/IWBUIYaJIbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeGHOH Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpHOH padoThI IO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MpPOOMpKaMH, HAOOp XMMHUYECKHX pEarcHTOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThI O OMpPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHBIE,
SNIEKTPOIBI CpPaBHEHMSA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOH paGoThl 1O  OHpEleIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpobOupkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOM
mkad

YuebOHas AyAUTOPHS IS
MPOBECHUS TPYIIIOBBIX H
WH/IMBUTYabHBIX KOHCYIbTAIAA

AynutopHast nocka; Kommiekr ydeOHON MeOenu; 6 KOMIUICKTOB AJsL JTabopaTopHOil paboThI MO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMPKaMH, HAOOp XUMUYECKHX PEarcHTOB); 6
KOMIDIEKTOB UIsl Ta0OpaTOpHOH pabOThHI IO OIMPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB CoOJEH
(ITK-2mT., WCTOYHMK TOKa-3 INT., IITAaTUBBl C NPOOUPKAMH, OJIEKTPOIbl H3MEpPHUTEIbHEIE,
QNIEKTPOJBI CpaBHEHUs); 6 KOMIUIGKTOB JJsI J1a0OpaTopHOil paboOTBl MO  ONIpENCIICHUIO
HOHOOOMEHHBIX peakiuid (IITaTHBEI C MpoOupkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOM
mKad

YuebHas AyAUTOPHS Ui | AyoutopHast ocka; Kommuiekt yuebHoii medenu

HPOBECHUS TPYIIOBBIX "

WHIMBAAYAITbHBIX KOHCYIbTAIHH

YuebHas ayJAUTOpHs qutst | AyauropHas 1ocka; KoMmuiekT yae6HoN Mebenn

HPOBECHUS IPYIIOBBIX u

WHJIMBHUIYaJIbHBIX KOHCYIbTAIUI

VYuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi medenn

MPOBEACHUS TPYIIIOBBIX u

WHJIMBHYaJIbHBIX KOHCYJIbTallH

YyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIITOBEIX u

WHIBAIYaIbHBIX KOHCYIbTAIUN

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTanuoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas ayAUTOpUs quis | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)
JICKIMOHHOTO THIIA
VYueOHas AyIUTOPHS i | AynutopHas nocka; KoMrurekT ydeOHOW Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP

IIPOBEJIEHUs TEKYIIEro KOHTPOJSL
U IIPOMEXKYTOYHOH aTTeCTalluK

(crampoHapHBIi), 3kpaH (cTanuoHapHsii), [1K (mepenocHoi)

VYyeOHas aAyAUTOPHS IS
MIPOBENICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOME)KYTOYHOH aTTeCcTaIiH

AynuropHast nocka; Komruiekt ydueGHOM MmeOenu; MynbTuMeaniiHoe 00OpYHOBaHUE: HMPOEKTOP
(cranpoHapHBIi), 3kpaH (cTanuoHapHsli), [TK (mepenocHoi)




