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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):
;cmapwutl npenodasamens , Mokposuyxas Hamanes Biaoumuposna
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 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 JTUCIHUAIIJINHBI (MOAYJIS)
Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBHBIE 3aKOHBI XHMHH

Jlek OCHOBHBIE 3aKOHBI U TIOHATHS XUMUH /JIek/ 1 1 JI2.1J12.2 0
Jla6 OcHoBHBIE 3aKOHBI XUMHHU. J[abopaTOPHBIA MHCTPYKTAXK 110 TEXHUKE 1 1 JI3.1 0

6e3omacuoctu. /J1ab/




Cp Pemmenne KOHTPOIBHBIX paboT mo TemaM " OcraTtounsle 3HaHusA", "OO0mue 1 10 J1.1 0
3akoHbl Xumuu'" /Cp/

Paznen | Pa3zgen 2. CTpoeHue BelecTBa

Cp Crtpoenue atoMa.PerieHue KOHTPOIBLHOM PaboTHI IO TEME "CTpoeHHE 1 12 JIT.1 0

atoma". /Cp/
Paznen | Paszpen 3. Xummuyeckne TepMOJUMHAMHMKA U KMHETHKA

Jlex XuMndeckast TepMOANHAMHIKA U KMHETHKA. XUMHYIeKoe paBHOBecue. /JIex/ 1 1 JI2.1J12.2 0

JIab Xumuueckas TEpMOJMHAMUKA U KUHETHKA. Perienue 3agay no reme 1 1 0
"Xumuaeckas TepMoauHamuxa /J1ab/

JIab XuMmudeckast TepMOAMHAMIKA U kuHeTuka.JlabopaTopHast paboTa 1 2 J3.1 0
"CkopocTh xummudekoit peakimu" /J1ad/

Cp XuMuveckasi TepMOINHAMUKA U KHHETHKA. PellieHne KOHTPOIBHBIX paboT 1 20 JI1.1 0

1o TeMaM "XuMudeckas TepMoanHamuka’, "XuMmudeckas
kunetnka". /Cp/

Paszmen | Pa3gen 4. PacTBophI M UX cBOiicTBa

Jlex PactBOpEI 1 HX cBOifcTBa. /JIex/ 1 2 JI2.1J12.2 0
Cp PacTBOpEI 1 HX CBOiicTBa.PerieHie KOHTPOIBHBIX PabOT MO TeMaM 1 26 J1.1 0
"PacTBOpHI M UX cBoiicTBa","MonHooOMeHHbIe peakimu”, "Tunponns
coneit". /Cp/
Pazgen | Pa3zgen S. DiekTpoxumMuYecKue CHCTEMBI
Jlek DNEeKTPOXUMUIECKUE CUCTEMBI /JIek/ 1 2 JI2.1J12.2 0
Jla6 DnekTpoxuMuieckue cuctembl. JlaboparopHas padora "OBP' /J1a6/ 1 2 JI3.1 0
Cp DNEKTPOXUMHUYECKHE CUCTEMBI. PellieHrie KOHTPOTHHBIX pa0oT IO TeEMaM 1 26 JIT.1 0
OBPsnexTpoxumus, Koppo3us Mmetaiuios. /Cp/
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 1 2 JI1.1J12.1 0
JI2.2713.1

5. COJEPJKAHUE JUCLHUILIMHBI (MOAY.JIST)

Paznen 1

Tema 1 OOIMe 3aKOHBI XUMHUH
OCHOBHBIE 1M U 33/1a4H JUCITUTUTIHEI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEH CHCTEME IMOTOTOBKY CIIEIHAITUCTA.
OCHOBHBIE CTEXHOMETPUYCCKHE 3aKOHbI. OCHOBHBIC HATIPABICHHUS TEXHUYECKOTO IIPOrpecca B OTPACIIH.

Paznen 2: «Ctpoenue BeiecTBay

Tema 2.1 Ctpoenue aroma KBanToBble uncna. Pactipesienenue 31eKTpoHOB IO YPOBHSM U NOAYPOBHAM. BiusHue cBoiicTB
XHMHYECKOTO HJIEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(UTYpaIHy.

Tema 2.2 Ilepuonuueckuii 3akon JI.1.Menneneesa CTpykTypa nepuoAUYecKOd cucTeMsl. IlepuoguuHOCTh U3MEHEHHS CBOUCTB
XMMHUYECKHX JIEMEHTOB U UX COSANHEHUII.

Paznen 3: «Xumudeckast TepMOJUHAMIKA U KUHETHKAY

Tema 3.1 IIpeaMeT U OCHOBHBIE MOHATHS B XUMHUECKOM TepMoaAuHaMuKe.Buipl TepMOIMHAMHUECKUX CUCTEM M TapaMeTPOB.
Kiaccnguxanus TepMOARHAMHYECKHX MTPOIIECCOB. BHyTpeHHsIs Heprus 1 sHTAIbMUA. TertoBsie 3 (EeKTH U UX UCIIOIH30BaHNC B
XUMHUYECKON TEXHOJIOTUU. DHTPOIIHSL.

Tema 3.2 Dueprus [ n66ca. HanpaBneHHOCTh XUMUYECKUX peakiuil.FiccaenoBanue OCHOBOHOTO YpaBHEHHUS TEPMOIMHAMUKH.

Tema 3.3 CkopocTh XMMHUECKHX PEaKIMii B TOMO- U F€TEPOreHHbIX cucTeMax. DaKTopbl, BIUSIONINE Ha CKOPOCTh peakuuil. Teopus
Appennyca. KatannzaTopsl. 'oMOTreHHBIH 1 TeTepOreHHBIH KaTaanu3. 3aKoH JEHCTBYIOMNX Mace Il HeOOPaTUMBIX PeaKInii.
[IpaBuna Bant-T'odda. Xumngeckoe u da3oBoe papHoBecue. IlonsaTHE 06 00paTUMBIX 1 HEOOPATUMBIX PEAKIUSIX. XIMHUIECKOE
paBHOBecHe. 3aKOH AEHCTBYIONINX Macc A 00paTUMbIX peaknuii. @akTopbl, BIUSIONIME Ha XUMU4eckoe paBHoBecue. [Ipunnun Jle
-IIlarense.

Paznen 4: «PacTBOpHI U UX CBOMCTBa»

Tema 4.1 Kimaccudukanus pactBopoB. CriocoOb!I BRIpaKeHUS] KOHIICHTPAIIUH pacTBOpa.

Tema 4.2 PacTBOPBI HEINEKTPOIUTOB M UX KOJUIUTAaTUBHbIE CBOMCTBA. 3aK0H pa3basneHns OCTBanbaa.

Tema 4.3 oHHOOOMEHHBIE peakIMuy U rugpoaus coneit. Teopus anexTponuruueckoil aucconuanuu. CTeneHb U KOHCTaHTa
nuccoraniy. Crna0Oble ¥ CHIIBHBIE SIeKTPOIHUTHL. CBOMCTBA paCTBOPOB JIEKTPOIUTOB. FIOHHOE Mpom3BeeHe BOABL. BogopotHbIif
nokasarens. MunukaTopsl. OCHOBHBIE THIIBI ruapon3a conell. Onpenenenue pH B kaxxaom tune. Crenens ruaponausa. GakTopsl,
BIIUSIOIIUE Ha IPOLECC TUAPOIU3a.

Paznen 5 "DnexkTpoxuMuyeckue CUCTEMBbI "




Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHBIE peakiun (OBP) OxucnutensHo-BoccTaHOBUTENBHBIE peakimu (OBP). OcHoBHEIE
MOHSTHS JaH-HBIX peakiuil. CrerneHb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA JIEMEHTOB U UX COCIMHEHUIA.
[TpaBuio anekTponHOTO Oananca. YpasauBanuss OBP MeTogaMu 3JeKTPOHHOTO M HOHHO-3JICKTPOHHOTO OasiaHca. PA3HOBHIHOCTH
OBP. Baxwneiiime OKUCIUTENN K BOCCTaHOBUTEIN. OKUCIUTENHHO-BOCCTAHOBUTEIbHAS JBONCTBEHHOCTh XMMUYECKUX DJIEMEHTOB.
Tema 5.2 OcHOBBI ANIeKTPOXUMHUH. IIOHATHE HIIEKTPOXUMHUUECKON ccTeMBbl. BHIBI crcTeM. DIeKTpOJHbII MOTEHIMA MeTallIa.
DNEKTPOXUMHUUYECKUN psii HanpspKkeHU. CBONCTBA psijla aKTUBHOCTH. XUMHUYECKHUE UCTOYHHUKH JIEKTPUUYECKOTO TOKA.

Tema 5.3 INanpBannveckuit dnemenT. [Tpunmmm padotsr. Pacuer DJIC.

Tema 5.4 DnekTpoau3 BOIHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3ust metaymios. 3aura METaJIJIOB OT KOPPO3HUH.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeimonHeHsle 1 3anMIIeHHbIe JJabopaTopHEIe PaOOTHI
BrimonHeHHBIE U 3aYTEHHbIE KOHTPOJIBbHBIE paOOTHI
3a4er 1Mo AUCLUILUINHE

6.2. Tembl NUCbMEHHBIX PadoOT

6.3. KoHTpoabHbIE BONIPOCHI U 3aJaHUSA

TumoBsle BOMPOCH! K IPOMEXKYTOUHOMN aTTECTAUH 00YJarOLIUXCA 10 JUCHUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
CIIeAACTBHA. 3aKOH IKBHBAIECHTOB. OIpeeneHne 3KBUBAICHTHBIX MAacC MPOCTHIX M CIIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENbHAS aTOMHAsE Macca 3JIEMEHTa.

3. KBanroBble yncrna.

4. PacnipesienieHre 3JIEKTPOHOB IO SHEPTETHYCCKUM YPOBHAM H noxypoBHsAM. [Ipuarmn [laymu. [pasmno Xynnpa. IIpasmito
Kneuxosckoro.

5. [onsTHe 006 s- , p- ,d- ,f- snemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. IMepuoanyecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [IoHsTHE O Tpymax, MOArpyNIax U IIepHojiax.

Ilepuonnueckoe n3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U NEPUOAAX: 3apsij sAApa; pailyc aTOMa; SHEPrust
MOHU3AI1H; SHEPIUS CPOJCTBA K DIIEKTPOHY; JIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIHBIE CBOMCTBA.

7. [ToHsiTHe O BHYTpEHHEH 3HEpPruM CUCTeMbl. [IepBbIi 3aKOH TEPMOAMHAMUKH. Ero mpuMeHeHue JUisi U30XOPHBIX U
M300apHBIX MPOIECCOB.

8. [onsTne 06 sHTanpnun. 3akoH ['ecca u ero crneactBus. [IoHsATHE 0 TeroTaXx 00pa30BaHMUS CIIOKHBIX BellecTB. Pacuer
W3MEHEHHUS PHTANIBIIUH [IPU XUMUYECKUX PEAKLIUAX.

9. [Tonsatue 00 3uTponMU. BTOpoit n TpeTnii 3akoHbI TepMOAMHAMHUKH. CTaHIapTHas SHTPOIUS BeliecTBa. Pacuer
W3MEHEHHUST SHTPOTIHH CHCTEMBI.

10. INonsTre 06 u300apHO - U30TepMUUECKOM HoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBUS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer u3mMeHeHus: cBoO0IHOM sHeprun [ nboca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMHUYECKOH peaklid B TOMOTE€HHON M FeTepOTreHHOW cUcTeMax. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON peaKkiu OT KOHIEeHTpauu. Ou3ndeckuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH PEaKIIHH.

12. BnusiHue TemnepaTypbl Ha CKOPOCTh XUMHU4eckoi peakuuu. [IpaBuino Bant I'odda u Temneparypublii ko duumeHT.
Teopust AppeHuyca. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT SHEPTUN aKTUBAIUH.

13. Karanu3. OcHOBHBIE MOJIOKEHUSI TEOPUH KaTanu3a. MexXxaHu3M TOMOTE€HHOTO U T€TepPOreHHOT0 KaTanusa.

14. INousTre 00 0OPAaTHMBIX pPeaKIUAX U XMMHUCCKOM PAaBHOBECUH. 3aKOH JCHCTBYIOUIMX MAacC AJIS OOPAaTUMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHYECKUMH QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusHue usmeHeHus: TeMnepatypsl, JaBlICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHUE
PaBHOBECHS B CHCTEME.

16. OO01as xapakTepucTUka pacTBOpoB. CrocoOb! BbIpaXKeHUs] KOHIEHTPALUN pacTBOPOB.

17. TepmoarHaMuKa MpoOLECCOB pacTBOPEHUS. BinsHue TeMnepaTypbl U JIaBJIeHHs] Ha PACTBOPUMOCTH BEILIECTB.

18. KomnmuratneHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctus. CriocoObr
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEILIECTBA.

19. [TonsiTrie 06 anekrponutax. Teopust snekTposUTHYECKOr Aucconuanyu. OOMUN NPUHIUI TUCCONUAUU. DIEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHHS TEOPHUHU IIEKTPOTUTHICCKOM Tuccormanun. Jlucconuanus KuciioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHHI
(0IHO- ¥ MHOTOKHUCIIOTHBIX ), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratuBHble CBOHCTBa PacTBOPOB IEKTPOIUTOB. M3oToHMUecKUi koadduuuent. Crenens quccounanuu. Ilonsatue o
CHUJIBHBIX U CITa0BIX AIEKTPOINTAX.

21. Crabsle snextponuThl. KoHcTanTa muccormanuy. 3akoH paz0apieHuss OcTBasbaa.

22. CunbHbIe MEKTPONUTEL. AKTUBHOCTh HOHOB. IIOHATHE O KaXKyIIeHcsl CTENEeHH AUCCOIMAINN.

23. Honnoe npoussenenue Boasl. [lokasarens Bogoponaa. MuaukaTopsl.

24. VloHHO-00MEHHBIE PEeaKkIMH B PaCTBOpax 3JEKTPOIHUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Bonsl. Bpemennast u moctostaHas. CrIocoOBI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoianza. KoHcTanta rupoinsa. Y CaoBUS YCHICHUS THAPOIU3a.
[M'maponus pazau4HBIX TUIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TloHATHE O cTeeHN OKHCIICHHS, OKHCIUTEISIX 1

BOCCTAHOBUTEIAX. Ba)kHel11e OKUCIUTENN U BOCCTAHOBUTEIH.
28. MeTtobl COCTaBIICHUS YpaBHEHUH OKUCIIMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpenax. Tunsr OBP.




29. Teopus dMEKTPOIHBIX MOTEHIMATIOB. YpaBHeHre HepHcra. Onpenenenie CTaHAapTHBIX dJEKTPOIHBIX MOTEHIIUATIOB.
Y CTpoiCTBO BOIOPOJHOTO AIIEKTPOaA. P HanpskeHUd MeTasuioB.

30. lanpBaHWYECKHE 3TEMEHTHI. Y CTPOWCTBO M MpHHIUI padoThl. Pacuer DJIC.

31. DJEeKTpOaN3 B paciulaBaX W pacTBOpPax AIEKTPONUTOB. [locienoBaTeIbHOCTh MPOIECCOB MPOTEKAIOUINX HA aHOMIE H
katoze. 3akoubl @apajes. Pacuer 06bemMa 1 MacChl BELIECTB, BBIICIUBIINXCS TIPH dIIEKTpoiu3e. [IpuMeHeHne AIeKTPOoIIH3a.

32. Koppo3sus meramioB. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopel. Kucrnorusie. [lenounsie. [TpuHImm paGoTsI.

Tunossie 3aJaHus 110 JUCHUITIIINHC!

1. Paccuntath dKBHBaJeHTHBIE Macchl cinemyrommx coeannennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincarb 3MeKTPOHHYIO KOH(UIYpalMIo aToMa MapraHiia. YKa3aTb BO3MOKHbIC BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCIaMH BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrtath TeroBoi 3pdeKT peakiuu rOpeHus aneTHieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 U3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIUH , €CIH YyBeIHIUTh Temmeparypy ¢ 50 mo 80
rpanycos 1o Llenscuto, TemneparypHblid koaddunueHtT paseH 3.

5. Kyma cmectuthcst xummudeckoe paBHOBecHe cucTteMbl A(T) + 2B(r) «» C (k) AH<O0 ; ecnm

YBEJIMYUTD TEMIIEPaTypy
MIOHU3UTh KOHLIEHTPALIMIO BelecTBa B
MOHU3UTH JIABJICHHE B CUCTEME
HaIucaTh BBIPAKEHHUE JIUIsI KOHCTAHThI PABHOBECHS IaHHOM peakiuu.

6. Paccuntars MomspHyro koHueHTpanuio 200 r 20% pactBopa xyopuaa kaneius ([1=1,015 r/mm).

7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmrokossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(TIpH TOH ke TemrepaType) paBHo 26 klla.

8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kKakaoM cirydae THIPOIIH3a.

9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrtates DJIC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpALUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampaBieHUe IBUKEHUE DJIEKTPOHOB.

KonTponsHBEIE pabOTHI IO TeMaM:

. CrpoeHue aToma

. XuMm4eckasi TepMOTMHAMUKa

. XuMun4eckasi KHHETHKa

. PacTBOpHI 1 1X cBOiCTBa

. loHOOOMEHHBIE peakIiu

. 'unponus coneit

. OKHCIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIIUI
. DIEKTPOXUMHUS

0NN Nk W —

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

PerieHne THNOBBIX 3aaHMI, TECTOB, 3alllHTa TEOPETHYECKOTO MaTepralla Ha JJabOpaTOPHBIX 3aHATHSX.
JlabopaTopHast paboTa CUMTAECTCS CAAHHOM, IIPH BEIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHI,
3aIIUTUI TEOPETUIECKUH MaTepuan o AaHHoi TeMe. KoHTpombHas paboTa cunTaeTcs BBIIOIHEHHOH, IPH PELICHHH CTyIEHTOM
70% 3amaHuii coaepKaIIUXCs B BapHaHTe.

3a4er Mo JUCIUIUTMHE CTAaBUTCS IT0 UTOTaM PabOTHI 00YJaroIEerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOTHEHUS
KOHTPOJIBHBIX Pa0bOT, pabOTHI Ha KOJUIOKBHYMAX, BBIIIOHEHHUS U 3aIUTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIIUHBI (MOAYJIS)

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI1.1 |I'nunka Huxomnai 3amaun U ynpakHeHHU 1Mo o0mel XuMuH: y4el. mocodne Mocksa: Unterpai-
JleonnnoBuu IIpecc, 2001
7.1.2. Jlono/IHUTe/ILHAS TUTEpaTypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 [Pocuu U. B., Tomuna |OOmas n Heopraundeckast xumust. COBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL . nocobue 11 6akaaaBpoB IOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO6mast XUMHUs: yIeOHHK Mocksa: Bricinas mikorna,
BacunseBnu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO, 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)




