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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.05.07 CrenmansHOCTh "DKCIUTyaTalWs CyZOBOTO BJIEKTPOOOOPYHOBAaHHS H CPEICTB
porpamMma aBTOMAaTHUKH"

Crenuanuzanus "DKcIuryaTaius IeKTPOOOOpYJOBaHUS U CPEJCTB aBTOMATUKH OOBEKTOB
BOJHOTO TpaHcmopra"
roJl Hayaja noarotosku 2023

Kammdukanms HHIKCHEP-31eKTPOMEXaHUK

®dopma o0ydeHust o4Has

OO01mast Tpy10eMKOCTh 33ET

YacoB o yueOHOMY IJIaHy 108 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
ayIUTOPHBIE 3aHATH 56
caMocCTosTebHas paboTa 48

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 151/6
Bupn zansuii vir | pno| ovo PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
Wnas KoHTaKTHas 4 4 4 4
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabora |60 |60 [60 |60
Cam. pabora 48 |48 |48 [48
HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa30BaHUsI - CIIELUAIUTET MO crenuaibHocT 26.05.07
DKCILTyaTalyst CyJ0BOr0 3JEKTPOOOOPYAOBaHHS U CPEICTB aBTOMATHKH (Tiprka3 MunoOpHuayku Poccun ot 15.03.2018 . Ne 193)

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

26.05.07 CnenuanbHOCTD "DKCIITyaTalyst CYI0BOI0 3JEKTPOOOOPYAOBAHHS U CPEICTB aBTOMATHKH"
Crennanmu3anus "DKCIDTyaTalus YIeKTPOOOOPYIOBAHHUS U CPEICTB aBTOMATHKH 00BEKTOB BOJHOTO TpaHCIIOpTa"
roJ1 Hayaja noarotosku 2023

Pa6ouyro mporpammy cocTaBuJI(u):
K.c.-X.H., [Joyenm, bormywxuna Tamvana Hukonaesna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



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 | MukponpoI1ecCopHble CUCTEMBI YIIPaBICHUS

3. KOMIETEHIIMA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIST)

OIIK-2: Cnnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmem{meﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJ]LHOﬁ ACATECJIbHOCTH

OIIK-2.1: HpI/IMeHSIeT q)yHZ[aMeHTaJ'H)HBIC MaTCMaTU4YCCKHUEC, CCTCCTBCHHOHAYIHBIC U 06IIICI/IH)KCHepHI>Ie 3HAaHUA B
po¢eCcCHOHATBHON AeITENbHOCTH

OIIK-2.2: TIpuMeHseT METO/IbI TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIICA0BAHAS B TPO(PECCHOHANBHOM JeITEIbHOCTH

OIIK-2.3: Mcnonbe3yeT eCTeCTBEHHOHAYYHBIC U OOIICHHKEHEPHBIC 3HAHUS B IPO()ECCHOHABHOM AEATEIBHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIUMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | BaxxHeiiue MeToAbl XUMUUYECKUX HCCIEJOBAHUM U X IPUMEHEHHE AJIS PEIIeHHs IPAKTUYECKUX 3a1a4

3.2 | YMeTh:

3.2.1 OPUMCHATH XUMHUYCCKUEC 3aKOHBI JJI PCHICHUS MPAKTUYCCKUX 3a4a4, UCIT0JIb30BaTh OCHOBHBIC XUMHWYCCKUEC 3aKOHBI

3.3 | Baragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS IPAKTUYECKUX 3aKOHOB XMMHH, SKCIITyaTallill OCHOBHBIX IIPHOOPOB 1 000pYIOBaHHS B
XUMHYECKOi mabopaTopuu, 00pabOTKK U HHTEPIPETALNHN PE3YTHTATOB XUMHUUECKOTO aHaJIH3a

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa31esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IlpIlo
3aHATHSA / Kypc AToT

Paznen | Pa3zgen 1. OcHOBHBIE 3aKOHBI XHMHH

Jlex OCHOBHBIE 3aKOHBI U TIOHATHS XUMUH /JIek/ 1 2 JI2.1J12.2 0

Jlab OcHOBHBIE 3aKOHBI XUMUH. JIabOpaTOpHBIA HHCTPYKTAXK IO TEXHHUKE 1 2 JI3.1 0

6e3onacHocTy. /J1ab/

J1a6 OcHOBHbIE 3aKOHBI XUMUH. Pemenne 3amay. /J1a6/ 1 2 JI1.1 0

Cp OCHOBHBIE OHATHUS U 3aKOHBI XuMuH /Cp/ 1 6 JI1.1 0
Pazgen | Pa3zgen 2. CTpoeHue BelecTBa

Jlex Crpoenue atoma. [Tepuoauceckuii 3akoH. /JIex/ 1 4 JI2.1 0

JI2.2713.1
JIa6 Crpoenune aroma. Pemenne 3anay. /J1a6/ 1 2 J1.1 0




Jlab Crpoenue aroma /J1a6/ 1 2 JI3.1 0

Cp Crpoenune aroma.PemieHre KOHTPOIBHON PadOTHI IO TeMe "CTpoeHue 1 6 J1.1 0

atoma". /Cp/
Paznen Paznen 3. XumMnveckue TEPMOAUHAMUKA U KHHETHKA

Jlex XuMmuueckas TEPMOJIMHAMHUKA U KHHETHKA. XUMHUYeKoe paBHOBecue. /JIek/ 1 6 JI2.1J12.2 0

JIab XuMmuueckas TEpMOIMHAMUKA U KHHeTHKa. Perrienue 3amay /J1ad/ 1 4 JI1.1 0

Jlab Xumuueckas TepMOAMHAMMKA U KUHeTHKa.JlabopaTopHas paboTa 1 2 JI3.1 0
"CKOpOCTh XUMUYEKOH peakiu” /J1ab/

Cp Xumuueckas TepMOIMHAMHKA U KHHETHKA. PerlieHne KOHTPOJIBHBIX paboT 1 16 JI1.1 0

1o temaM "Xumudeckas TepMoarHamuka’, "Xumudeckas
kunetuka". /Cp/

Paznen Pa3nen 4. PacTBopbl U UX cBoiicTBa

Jlex PactBopHI 1 uX cBoicTBA. /Jlex/ 1 J2.1J12.2 0
JIab PactBopHI 1 ux cBoiicTBa. Perenue 3anau. /J1ab/ 1 2 JI1.1 0
JIab PactBOps! 1 ux cBoifcTBa. JlJaboparopnas pabdora "T'unponus coneir" /J1a6/ 1 J3.1 0
Cp PactBOpEI 1 MX cBOiicTBa.PerieHre KOHTPOIBHBIX PAbOT MO TeMaM 1 10 J1.1 0
"PacTBOpHI 1 uX cBoiicTBa","MoHHOOOMeHHBIC peakiuu", "I uaponus
coneit". /Cp/
Paznen | Pa3zgen S. DiexkTpoxumMuyecKkue cucTeMbl
Jlex DIEKTPOXUMUYIECKHE CHCTEMBI /JIek/ 1 10 JI2.1J12.2 0
Jla6 DIEKTPOXUMHUIECKHE CHCTEMBI. JITabopaTopHbIe paboOTHI 1 8 JI3.1 0
"OBP","Koppo3ust metamios", "DeKTposin3 BOJHBIX pacTBOpoB" /J1ad/
Cp ONeKTPOXMMHUYECKHIE CUCTEMBI. PellieHre KOHTPOIBHBEIX PadoT MO TeMaM 1 10 J1.1 0
"OBP", "Dnextpoxumus". /Cp/
UKP 3amuTa nadopatopHsix padot /MKP/ 1 4 JIL.1J12.1 0
JI2.2713.1

5. COAEPKAHME ANCLUILINHEBI (MOAYJIST)

Paznen 1

Tema 1 OO1ue 3aKOHBI XUMHH
OCHOBHBIE IIEJIH U 3a/1a49H AUCIIUILTHHBI, €€ CTPYKTYpa U CBsI3b C AUCIUILUTHHAMU B OOIICH CHCTEME MOATOTOBKY CIICIHATUCTA.
OCHOBHBIE cTeXHOMeTpUIecKHe 3aKOHbI. OCHOBHBIC HANIPABJICHUS TEXHUIECKOTO ITpOorpecca B OTPaCIIy.

Paznen 2: «CtpoeHue BemecTBay

Tema 2.1 Ctpoenue atoma KBanToBbIe uncia. Pacnipesienenue 31eKTpOHOB 110 YPOBHSM U OLYPOBHSM. BiusiHue cBolCTB
XHMHUYECKOT0 JIEMEHTAa B 3aBUCUMOCTH OT €r0 MEKTPOHHOH KOH(DUTypaIuu.

Tema 2.2 Iepuoanueckuii 3akon JI.M1.MenaeneeBa CTpyKTypa NEpUOAMYECKON cucTeMbl. [leprnoanuyHOCTh N3MEHEHUS CBOMCTB
XUMHYECKHX JIEMEHTOB U UX COEANHEHUH.

Paznen 3: «Xumuueckasi TEpMOIMHAMUKA U KUHETHKA

Tema 3.1 [Ipeamer U OCHOBHBIC IOHATUS B XMMUYIECKOH TepMOAUHAMUKe. Bubl TepMOANHAMUYECKUX CUCTEM U TapAMETPOB.
Krnaccupukanus TepMogMHAMUYECKUX MPOIECCOB. BHYTpeHHss sHeprus u sHTabnus. Tertosele 3¢ GeKThl U UX UCIOIb30BaHUE B
XUMHYECKOH TEXHOIOTHU. DHTPOMHS.

Tema 3.2 Dueprus ['u66ca. HanmpaBneHHOCTh XUMIYECKHX peakimii.lccnenoBanre 0CHOBOHOTO YpaBHEHHS TEPMOIMHAMIKH.

Tema 3.3 CkopoCTh XMMHUYECKHUX PEAKIU B TOMO- ¥ TE€TEPOreHHBIX cUcTeMax. DaKTOpsI, BIUSIONIIE Ha CKOPOCTh peakiuidl. Teopus
Appennyca. Karanuzatopsl. [ OMOreHHBIN U reTepOreHHbIN KaTaau3. 3aKoH IEHCTBYIONIMX MAcC Il HEOOPAaTUMBIX PEaKIHid.
[1pasuna Bant-TI'odda. Xumudeckoe u asoBoe paBHOBecue.IloHATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKIMAX. XUMHUUECKOE
paBHOBecHE. 3aKOH JASHCTBYIOIINX Mace s 00paTuMBIX peakiuid. DakTopsl, BIUSIONNE HA XUMIYecKoe paBHOBecue. [Ipunmum Jle
-Ilarense.

Paznen 4: «PacTBOpBI M MX CBOWCTBAY

Tema 4.1 Knaccuduxauus pactBopoB. CriocoOb! BEIpakeHHUs] KOHIIEHTPALUH pacTBOpa.

Tema 4.2 PacTBOPEI HEATEKTPOIUTOB M MX KOJUTHTATUBHBIC CBOWCTBA. 3aKOH paz0apieHust OCTBANIBIA.

Tema 4.3 loHHOOOMEHHBIE pEaKIIMAN B THIPOIIN3 coseld. Teopust aMeKTponuTuIecKon aucconnarnyu. CTerneHb i KOHCTaHTa
quccoruanuy. Crna0Oble ¥ CHIBbHBIE 3IeKTPOIUTHI. CBOWCTBA pacTBOPOB AEKTponuToB. MoHHOE npou3BeieHre Boasl. Bomopoansrit
nokasateib. MHankaTopel. OCHOBHBIE THITHI THApONU3a coieil. Onpenenenue pH B kaknoM tune. CteneHs runponusa. GakTopsr,
BIMSIOINIHE Ha TPOIECC THAPOIHI3a.

Pazgen 5 "DnekTpoxuMudeckue CUCTEMbI"




Tema 5.1 OkucnurensHo-BoccTaHoBUTENbHBIE peakuinn (OBP) OkucnurensHo-BoccTanoBuTeNbHBIE peakiini (OBP). OcHoBHEIE
MOHATHSA TaH-HBIX peaknuil. CTeneHs okucieHus. OKUCINTETFHO-BOCCTAHOBUTEBHEIE CBOMCTBA YIEMEHTOB U HX COSTMHEHHH.
IIpaBuso >nexrporHoro 6amanca. Ypasuusanust OBP MeTogaMu 351eKTpOHHOTO M HOHHO-IEKTPOHHOTO OanaHca. PasHoBHIHOCTH
OBP. Baxneiiime OKUCIUTENN U BOCCTAaHOBUTETH. OKUCIUTEIHHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh XUMUYECKHUX JIEMEHTOB.
Tema 5.2 OcHOBBI 3neKTPOXUMUHU. TIOHATHE HIEKTPOXUMHYECKON cUCTEMbI. Buabl cucteM. DneKTpOoAHbIM NOTEHIHAN METaJLIa.
DNeKTPOXUMHUYECKUN psii HanpspkeHui. CBOKCTBA pAla aKTUBHOCTH. XUMHYECKHUE UCTOYHHUKH 3JIEKTPUYECKOTO TOKA.

Tema 5.3 INansBarngeckuii anement. [Ipuanun pabotsr. Pacuer OJC.

Tema 5.4 DnexTpoau3 BOAHBIX PACTBOPOB U €TI0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zust MeTaiioB. 3aluTa METaUIOB OT KOPPO3UU.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

BrInonHeHHbIE U 3alIUIIEHHBIE JaAOOpaTOpHbIE PaOOTHL.
PenreHHBIC M 3a4TEHHbBIE KOHTPOJIbHBIE PAOOTHI.
3ayeT no AUCLUILIIMHE.

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

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
ClIeACTBUSA. 3aKOH HKBUBaNCHTOB. ONpeiesieHre SKBUBATIEHTHBIX MacC MPOCTHIX U CI0XKHBIX BELIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHASI ATOMHAsI Macca 3JIEMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 3€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U NoAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynpa. IlpaBuio
Krneuxosckoro.

5. [Monstue 06 s-, p- ,d- ,f- aneMenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

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

Ilepuonnyeckoe U3MEHEHHUE CBOMCTB XUMUUECKUX JIEMEHTOB B IPYIIAX U EPUOAAX: 3apsj AApa; pailyc aTOMa; SHEPrHs
MOHU3a11M; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JIEKTPOOTPULIATEIILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucremsl. IlepBblii 3akoH TepmoauHaMuku. Ero npuMeHeHue Ais H30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero crneactBus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTANBINU NIPH XUMHYECKUX PEAKIUAX.

9. Ionsatne 06 sHTpOoMU. BTOpOif M TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpONMS BemecTBa. Pacyer
U3MEHEHHUS SHTPOIINU CUCTEMBI.

10. IonsiTue 06 U300apHO - U30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTU
MpOoTeKaHus nporecca. Pacuer m3meHeHns cBoboaHoMH sHeprun [ nodoca.

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 ['odda u Temneparypusiii koaddHIeHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH pEaKkIMU OT 3HEPIUH aKTHUBALIUY.

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. INonsiTre 06 amexTponuTax. Teopust MeKTpoNUTHIeCKON nucconuanuy. OO IPHHIMIT TUCCOIUANH. DICKTPOIUTHL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH IIEKTPOIUTHICCKON Jrcconranyn. JJucconuanus KUcioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHUH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KomnuraTusHble cBOHCTBAa PacTBOPOB 3MEKTPONMTOB. V3oToHnuecknit koaduuument. Crenens qucconnanuu. [lonstue o
CHJIBHBIX 1 CTIa0BIX 3JEKTPOINTAX.

21. Cna0bbie snexTponuthl. KoHcTanta auccouuanuu. 3akoH paszbasineHus OcCTBajibla.

22. CunbHble NEKTPONUTHL. AKTUBHOCTh HOHOB. IIOHATHE O KaXKylleHcsl CTENeHH AUCCOIMAIUU.

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

24. VoHHO-00MEHHBIE PEeaKIMK B PACTBOpPAaX IEKTPOIUTOB. Y CIOBUS 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 SneKTPOJAHBIX MOTEHIMANOB. YpaBHeHne Hepaera. Onpenenenne CTaHIAPTHBIX 3IEKTPOAHBIX ITOTCHIUAIOB.
YeTpoicTBO BOJOPOAHOTO MIEKTPOAA. Pan HanpskeHni MeTalsoB.

30. INanpBaHMYecKHE AIEMEHTHI. Y CTpoiicTBO u mpuHIUI padotel. Pacuer D/IC.

31. DJIeKTpOIIN3 B paciljiaBax U PacTBOpax 3JEKTPONUTOB. [locieoBaTebHOCT MPOLECCOB MPOTEKAOIIMX HA aHO/AE U
karoje. 3akonsl Dapajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIICIUBIINXCS TIPH neKTpoinse. [IpuMenenne snekrponnsa.

32. Koppo3sns merayuoB. Xumudeckas ,3IeKTpoxuMudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunimmn paboTsl.

Tunossie 3aJJaHus 110 JUCHUIITINHEC!

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

2. PacniricaTh ANEKTPOHHYIO KOH(UTYpaIMio aToMa MapraHia. YKa3aTh BO3MOJXKHBIC BaJICHTHOCTH M XMMUYECKHE CBOWMCTBA.
Omnmcath KBAHTOBBIMH YHCIIAMH BaJICHTHBIC 3IEKTPOHBI aTOMA.

3. Paccuntats TemnoBoit 3¢ deKT peaknuu ropeHus aneTuieHa (H.y.)

4. Paccunrtath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaklu , €ClI YBEIUUUTh TemiepaTypy ¢ 50 no 80
rpaaycoB o Ilenbcuto, TeMnepaTypHbIi KOOQQUIMEHT paBeH 3.

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

U YBEJIIMUUTE TEMIIEPATYPY

O MIOHU3UTh KOHIIEHTpaLUIO Beulectsa B

U IOHM3UTH JABJICHUE B CHCTEME

HaMMCcaTh BEIpAKEHHE JIs1 KOHCTAHTHI PABHOBECHS TAHHOM peaKiuu.

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 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccuntars D/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 INIACTHH OJ0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTtBopax cooTBeTcTBeHHO [1] Moss/m 1 [0,01] Mosb/11. YKa3aTh HampaBIeHUE TBHYKEHHE JICKTPOHOB.

KonTponsHBEIE pabOTHI IO TeMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJIUHAMHKA

. XuMuuecKasi KHHETHKa

. PacTBOpBI U X CBOWCTBA

. lonooOMeHHBIe peakuuu

. 'unponus coneit

. OKHCIUTETPHO-BOCCTAHOBHUTEIIFHEIE PEAKITHN
. DIEKTPOXUMHUS

0NN bW~

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,
3aIIUTHII TEOPETUYECKUI MaTepual 1o JaHHoi TeMe. KoHTposbHas paboTa cCYMTaeTCs BHIIOIHEHHON YIOBISTBOPHTEIBHO, IPU
pemenuu ctyaeHToM 70% 3aaHuil conepKaluxcsl B BApUaHTE.

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 OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)
Hasnauenue Ob6opynoBaHue
VYueOHas AyITUTOPHS qutst | AynuropHast gocka; Kommekt yge6Hoi Mebenn; KoMIDIeKTsl XUMIYECKOH OCYIBl U PEaKTHBOB

IIPOBEJIEHUs TEKYIIEro KOHTPOJSL
U IIPOMEXKYTOYHOH aTTeCTalUuK

JUIS TIPOBEJICHUS] XUMHYECKOTO PaKTHKyMa; BEITspKkHOH mikad

VYyeOHas AyAUTOPHS IS
MPOBENCHHS TEKYIIEr0 KOHTPOJIS
Y TIPOME)KYTOYHOH aTTeCcTaIiH

AynuropHas nocka; Kommiekt yue6Hoi mebenn; KOMIUIIEKTbl XUMHUUECKONW NOCYAbl U PEaKTHBOB
JUIsL IPOBEJICHHS XMUMHUECKOTO MIPaKTUKyMa; BBITsKHOI mIkad

YuebHas ayJAUTOpHs JUTS
HPOBEJCHUS IPYIIOBBIX u
WHIMBUIYaJIbHBIX KOHCY/IbTAIUH

AynutopHas nocka; Kommiexr ydeOHolN MeOeny; 6 KOMIUIEKTOB AT 1abOpaTOpHOI pabGOTHI HO
OTIPENIEIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MpOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAMH, 3JIEKTPOIBl H3MEPUTEIBHEIE,
JNMEKTPOABI CpaBHEHHUs); 6 KOMIIEKTOB AN J1abopaTopHOil paboTl MO  OHpENeNCHUIO
MOHOOOMEHHBIX peakiuil (IITaTHBBI C NMPOOMpPKaMu, HaOop peakTHBoB, pH-Mmerpsl); BeITsDKHOMN
mkad

YuebHas AyIUTOPHS JUTS
NPOBEJCHUS  T'PYMNIIOBBIX u
MHANBUYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommekr ydeOHoN MeOenw; 6 KOMIUIEKTOB AT JTabopaToOpHOi paboOTHI MO
OIIPEAEIECHHIO KECTKOCTU BOABI (IITATHUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJAOOpaTOpHOH paboThl IO ONPEIEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(IIK-2mT., MCTOYHMK TOKa-3 1INT., IITATHBEI C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CpaBHEHUsS); 6 KOMIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
HOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkadg

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
MHANBUIYalIbHBIX KOHCYIbTALNH

AynutopHas nocka; Kommekr ydeOHON MeOenw; 6 KOMIUIEKTOB JJIS JTabopaToOpHOi paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBHI C MPOOHpPKaMH, HAOOp XUMUYECKHX PEareHToOB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPENEIEHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBL C TPOOMPKAMH, 3JIEKTPOIbl H3MEPUTENBHEIE,
SNEKTPOABI CPaBHEHUs); 6 KOMIIIEKTOB M J1a0opaTOpHOil paboTBl MO  OIpENeNICHHIO
MOHOOOMEHHBIX peakuuil (ITaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsHKHON
mkad

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenu

MPOBEICHUS TPYTITOBBIX u

MHIUBUAAYATbHBIX KOHCYIbTAIMI

VYyeOHas AyAUTOPHS i | AyauropHast nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIIITOBEIX u

WHIBAAYaTbHBIX KOHCYIbTAIHH

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEACHHS TPYIIIOBBIX u

WHIUBAAYAITEHBIX KOHCYIbTAIMH

YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HPOBEACHUS TPYIIIOBBIX u

WHIUBUAAYANTbHBIX KOHCYIbTAIMI

YueOHas aAyIUTOPHS quis | AynutopHas nocka; KoMruiekT ydeOHOH Mebenu; MynpTumenuitHoe o0OpymOBaHHE: HPOEKTOP
IIPOBEICHUS 3aHATHH | (CTallMOHAPHBIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoit)

JIEKIIMOHHOTO THIIA

TTomerenue s | Kommekr  yuebnoit wmebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u
CaMOCTOSTEIILHOM paboTHI | 00ECTIEYHBAIOIINX ~ JOCTYI B BJICKTPOHHYIO  HH(MOPMAIIMOHHO-00pa30BAaTCIBFHYIO  Cpexy
o0yJaronxcs YHuBepcuTeTa.




