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porpamMma aBTOMAaTHUKH"

Crenuanuzanus "DKcIuryaTaius IeKTPOOOOpYJOBaHUS U CPEJCTB aBTOMATUKH OOBEKTOB
BOJHOTO TpaHcmopra"
roJl Hayaja noArotoBku 2022

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 152/6
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"
roJl Hayaja noAroTosku 2022

Pa6ouyro mporpammy cocTaBuJI(u):
cmapwuil npenooagamens , Moxposuyxas Hamanvs Braoumuposna
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. KOMIIETEHIIUY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.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 (3HaTh:

3.2 | YMmeTh:

3.3 | Bnagersn:

4. CTPYKTYPA JUCHUIIJIMHBI (MO1Y JIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATHS / Kype AroT
Paznen Pa3nen 1. OcHOBHBIE 3aKOHBI XUMHH
Jlex OcHOBHEIE 3aKOHBI U MIOHATHS XUMUH /JIek/ 1 2 JJ2.1J12.2
JIab OCHOBHBIE 3aKOHBI XUMHUH. JIaOOpaTOPHBII HHCTPYKTAX 110 TEXHHUKE 1 2 J3.1 0
6e3omnacuoctu. /J1ab/

JIab OCHOBHBIE 3aKOHBI XUMHH. Pemenne 3anay. /J1ab/ 1 2 JI1.1 0
Cp Perenne KoHTpONIBHBIX paboT 1Mo TeMaM " OcraTouHsie 3HaHus", "OOIMe 1 6 JIT.1 0

3akoHbl xumun" /Cp/

Pazgen | Pa3pen 2. CTpoeHue BeuecTBa

Jlek Crpoenue aroma. [Tepuoauceckuii 3akoH. /JIex/ 1 4 JI2.1 0
J12.2J13.1

JIab Crpoenue aroma. Pemenne 3anau. /J1a6/ 1 2 J1.1 0

JIab Crpoenne aroma. JlabopaTtopHas paboTa 1o TeMe OCHOBBIH CBOMCTBA 1 2 J13.1 0

HEOpTraHUYecKuX coeanHeHuii /J1ad/

Cp Crtpoenue aToMa.PeriieHue KOHTPOJIBLHOM PaboTHI MO TeME "CTpoeHHE 1 6 JIT.1 0
atoma". /Cp/




Paznen Paznen 3. Xumuueckne TEPMOAUHAMUKA U KUHECTUKA

Jlex XuMmudeckast TepMOANHAMUKA U KMHETHKA. XUMHYIeKoe paBHOBecue. /JIex/ 1 6 J2.1J12.2
JIab XuMmndeckast TepMOANHAMIKA U KuHeTnka. Pemmenne 3amag /J1a6/ 1 4 J1.1 0
JIab XuMmudeckast TepMOAMHAMIKA U KuHeTHKa.JlabopaTopHast paboTa 1 2 JI3.1 0

"CkopocTb XuMuiekon peakuu" /J1a6/

Cp XuMuueckas TEPMOIMHAMHUKA U KHHETHKA. PeriieHrue KOHTPOJIBHBIX paboT 1 16 JIT.1 0
1o remMaM " XuMuueckas TepMoArHaMuKka", "XuMudeckas
kuHeTHka". /Cp/

Paznen | Pa3spesn 4. PacTBOpbI M UX CBOlicTBa

Jlex PactBopHI 1 BX cBo¥icTBA. /JIek/ 1 6 JI2.1J12.2 0
J1a6 PactBopHI 1 ux cBoiicTBa. Perienue 3amaq. /J1ab/ 1 2 JI1.1 0
J1a6 PactBopHI 1 ux cBoiicTBa. JlaboparopHas padora "'unponus coneir” /J1a6/ 1 4 JI3.1 0
Cp PacTBOpEI 1 MX cBOiicTBa.PenieHie KOHTPOIBHBIX PabOT MO TeMaM 1 10 JI1.1 0
"PacTBOpEI 1 X cBoifcTBa","MoHHOOOMEHHBIE peakimn', "T'naponn3
coneit". /Cp/
Paznen | Paspen S. DnekTpoxuMmuyeckue cUCTeMbI
Jlex DeKTpoXuMUYecKre cucteMbl /JIek/ 1 10 JI2.1J12.2 0
Jlab DnekTpoxuMudeckue cucteMsl. JlabopatopHsie paboThI 1 8 JI3.1 0
"OBP","Koppo3sus MmetamioB", "DneKTposin3 BOJHBIX pacTBOpoB" /J1ad/
Cp DJIeKTPOXMMHYECKHIE CHCTEMBI. PellieHie KOHTPOJIBHBIX PadOT MO TeMaM 1 10 JI1.1 0
"OBP", "Onexrpoxumus'. /Cp/
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 1 4 JI1.1J12.1 0
J12.2J13.1

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Paznmen 1

Tema 1 OO1IHe 3aKOHBI XUMHH
OCHOBHBIE LIEJIH U 33/1a41 AUCIUILTUHEI, €€ CTPYKTYpa U CBsI3b C AUCLUUILTUHAMU B 00IIel cCUcTeMe MOATOTOBKY CIIEUAIIUCTA.
OCHOBHBIE cTeXHOMeTpUIeckre 3aKOHbI. OCHOBHbBIE HANIPABIEHHUS TEXHUIECKOTO Mporpecca B OTPaciiy.

Paznien 2: «Ctpoenue BeriecTBa»

Tema 2.1 Crpoenne atoma KBanToBble uncina. PacnipesienieHne 351eKTpOHOB 110 YPOBHSM U MOAYPOBHSM. BnusiHue cBoicTB
XMMHYECKOT0 IEMEHTa B 3aBUCHMOCTH OT €r0 MEKTPOHHOH KOHHUTYpaIvn.

Tema 2.2 INepuoandecknii 3akoH JI.M.Menneneera CTpyKTypa nepuoudeckoi cucteMsl. [1epuoandHOCTh H3MEHEHHS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M UX COETUHEHUI.

Paznen 3: «Xumuueckasi TEpMOJIMHAMUKA U KUHETUKA)

Tewma 3.1 [IpenMeT U OCHOBHBIE MOHSATHS B XUMUYECKON TEPMOAMHAMUKE. BHIIbI TEpMOIUHAMHYECKUX CHCTEM U IIapaMETPOB.
Knaccugukamnus TepMOIUHAMAYECKAX MPOIIECCOB. BHYTpeHHSSI SHEPTUs U SHTANBIUS. TernoBbie 3p(EKTh U X UCIIOTB30BaHUE B
XUMHYECKOH TEXHOJIOTUH. DHTPOIIHSI.

Tewma 3.2 Dueprus ['m66ca. HampaBiieHHOCTh XMMHUYECKUX peakiinid.lcciieqoBanne 0CHOBOHOTO YpaBHEHHUSI TEPMOJAMHAMUKH.

Tema 3.3 CxopocTh XMMHUECKHUX PEAKIUN B TOMO- U T€TEPOTeHHbIX cucTeMax. MaKkTopbl, BIUSIONINE HA CKOPOCTh peakuuid. Teopust
Appennyca. KatannzaTopsl. 'oMOreHHBIH 1 TeTepOreHHBIN KaTaanu3. 3aKOH JeHCTBYIOMNX Mace Il HeOOPaTUMBIX PeaKInii.
IIpaBuina Bant-TI'odda. Xumuueckoe u gazoBoe paBHoBecue.llonsarue 06 00paTUMBIX U HEOOPATUMBIX PEAKLUAX. XUMUIECKOE
paBHOBECHE. 3aKOH JCHCTBYIONIUX Mace JJIsl 00paTUMBIX peakiuid. DakTopbl, BAMSIONME HA XUMHUYeCKoe paBHOBecHe. [Ipunimmn Jle
-IllaTenne.

Paznen 4: «PacTBOpBI M X CBOWCTBAY

Tema 4.1 Knnaccugukanus pactBopoB. CriocoOb! BeIpakeHHsI KOHIIGHTPAUU PacTBOpa.

Tema 4.2 PacTBOpBI HEINEKTPOIUTOB U MX KOJUIMTaTUBHbBIE CBOMCTBA. 3aKOH pa3dapieHuss OcTBanbpia.

Tema 4.3 MoHHOOOMEHHBIE peakUMUK U rUApoan3 coneil. Teopus anekTponuTuyeckoi aucconnannu. CTeneHb 1 KOHCTaHTa
Jgucconuanyu. Cnadble U CHUIIbHBIC IEKTPOInThl. CBOWCTBA PacTBOPOB 31eKTposuToB. MoHHOE mpousBeneHue Bobl. Bomopomubrii
nokasaTenb. MHankaTopel. OCHOBHBIE THITBI TuAponu3a coneit. Onpenenenue pH B kaxknom Tune. Ctenens runponusa. GakTopsl,
BIIUSIONUE HAa IPOLECC TUAPOIIHU3a.

Paznien 5 "Dnexrpoxumuueckue cucTemsl
Tema 5.1 OkucnurensHo-BoccTanoBUTeNbHBIE peakuinn (OBP) OkucnurensHo-BoccTanoBuTenbHbIe peakiini (OBP). OcHoBHBIE

MOHATHUS JaH-HbIX peakuuil. CreneHb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JIEMEHTOB U UX COEAUHEHUH.
IIpaBuso anexrponHoro 6amanca. Ypapuusanust OBP MeTogaMu a1eKTPOHHOTO U HOHHO-JIEKTPOHHOTO OanaHca. PasHOBHIHOCTH




OBP. Baxueiinme OKACIATENN H BOCCTAHOBUTEIN. OKHUCINTENHHO-BOCCTAHOBUTEILHAS JBONHCTBEHHOCTh XUMHYECKUX DJIEMEHTOB.
Tema 5.2 OcHoBbI 3neKTpoXUMHH.[TOHSATHE AIMEKTPOXUMHUYECKONW CUCTEMBI. Bubl crcTeM. DJIeKTPOAHBIN MOTEHIMAN MeTallla.
DNEKTPOXUMHICSCKHI psi HanpspkeHNH. CBOMCTBA psAZia aKTUBHOCTH. XHUMHUYECKHAE HCTOYHHKH JIIEKTPUIESCKOTO TOKA.

Tema 5.3 INaneBarngeckuii snement. [Ipuanun padotsr. Pacaer DJIC.

Tema 5.4 DnexTpoau3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3ust metayuioB. 3aura METaJIJIOB OT KOPPO3HUH.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrimonHeHHBIE U 3aMUIIEHHBIE JTaDOpaTOpPHEIE PaOOTHI.
PemieHHbIe 1 3a4TeHHBIE KOHTPOJIBHBIE PAOOTEHI.
3ayeT no AUCLUILIMHE.

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KonTpoabHbIe BONIPOCHI U 33aaHUS

TunoBsie BOITPOCEHI K HpOMe)KyTO‘lHOﬁ aTTeCTaluun o6y!{a}ou_u/1xca 10 JUCIHUILINHE

1. OCHOBHBIE 3aKOHbI XMMUU. 3aKOH COXPAaHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOIaJpo U €ro
cieAcTBUs. 3aKOH 3KBUBaNEeHTOB. OlpeiesieHNe SKBUBAJICHTHBIX MACC IIPOCTHIX U CIOXKHBIX BELIECTB.

2. Teopunu crpoenus atoma Pezepdopaa u bopa. CocraB aroma. OTHOCUTENbHAsE aTOMHasi Macca JIeMEeHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U NoAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynna. Ilpasuio
Kneukosckoro.

5. ITonstue 06 s- , p- ,d- ,f- ameMenTax. Xapakrep COeAMHEHHH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [IoHsTue o rpynnax, HOArpynnax U Nepuoaax.

Ilepuonuueckoe U3MEHEHNUE CBOMCTB XUMUUECKUX JIEMEHTOB B IPYIIAX U MEPUOAAX: 3apsij SApa; pailyc aTOMa; SHEPrHs
HMOHU3AL1H; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATENILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. ITonsiTue o BHyTpeHHeN sHepruu cucteMsl. IlepBblii 3aK0oH TepMoAMHAMUKHU. Ero npumMeHeHue JUis U30XOPHBIX U
M300apHBIX MTPOIIECCOB.

8. INonstue 06 sHTanemmu. 3akoH I'ecca u ero caenctsus. IloHATHE O TemnoTax 0oOpa3oBaHHS CIIOXKHBIX BemlecTB. Pacuer
U3MEHEHHUS DHTANIBIHNU IPH XUMHUYECKUX PEaKIUAX.

9. INonstre 06 sHTpoMU. BTOpoii U TpeTnii 3akoHBI TepMoauHaMukH. CTaHTapTHAs SHTpONUS BemecTsa. Pacyer
W3MEHEHHS SHTPOIINH CHCTEMBI.

10. [TonsaTue 006 M306apHO - U30TEPMUIECKOM MoTeHIHaae. OCHOBHOE ypaBHEHUE TEPMOIAMHAMHUKH. Y CIOBUS BO3MOXKHOCTH
npoTekaHus nporecca. Pacuer nsmMenenuns ceodbogHoi sHepruu ['nboca.

11. Xumnueckas kuHeTuka. CKOpOCTh XUMHUYECKON peaklMi B TOMOT€HHOW M TeTEpPOreHHOM cucreMax. 3aBUCHUMOCTh
CKOPOCTHU XMMUYECKOH PeaKIiy OT KOHIEHTparuy. OU3HIecKuil CMBICI KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckol peakuuu. [IpaBuino Bant ['odda u Temneparypubiii koddduieHt.
Teopust AppeHuyca. 3aBHCHUMOCTE CKOPOCTH XHMHYECKOH PEaKIMy OT SHEPTUH aKTHBAIIHH.

13. Katanu3. OcHOBHBIE IOJOXKEHUS TEOPUH KaTanu3a. MexaHu3M rOMOIN€HHOTO U T€TEPOreHHOr0 KaTallu3a.

14. [Tonsatue 00 0OpaTHUMBIX pEaKIHUAX U XUMHUYECKOM PaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.
CBsI3b KOHCTaHTBI PAaBHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIHSMH.

15. [punnun Jle-lllarense. Bnusnue usmeHeHus: TeMneparypsl, JaBJIeHUs, KOHIICHTPAIMK BEUIECTB HAa CMEIICHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHHsI KOHIICHTPAIMA PacTBOPOB.

17. TepMonuHaMIKa TIPOIECCOB PACTBOPCHUS. BimsHMe TemrepaTypsl U JaBICHHUS Ha PaCTBOPHMOCTH BEIIECTB.

18. KomnuratneHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH Bant-T'odda. 3akon Payns u ero cnenctust. CriocoOsr
oIpeieIeHHs MOJIEKYIIPHON MacChl paCTBOPEHHOTO BELIECTBA.

19. IMonsTre 06 snekTponnuTax. TeopHs MEKTPOIUTHYECKON qucconraryn. OOIMi MPUHIMI JUCCOLUALMN. DICKTPOIHTHIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH JIEKTPOIUTHICCKON JUCCOMUAIMH. JJucconuanus KUcioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHUH
(0IHO- ¥ MHOTOKHUCIIOTHBIX), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonmuraTuBHbIe CBOMCTBA pacTBOPOB AMEKTPONUTOB. V3oToHMueckuii ko3 duuuent. Crenenp auccormaimu. [loHsTre o
CHJIBHBIX 1 CJIa0BIX 3JEKTPOIUTAX.

21. Crabsle snextponutsl. KoHcTanTa muccormanuy. 3akoH paz0asienust OcTBasbaa.

22. CuJIbHBIE DNIEKTPOIUTHL. AKTUBHOCTh MOHOB. [IOHATHE 0 KaXKylleics cTeNeHr AUCCOIUALUU.

23. Honnoe npoussenenue Boasl. [Tokazatens Bogopona. MHAMKATOPHI.

24. VonHO-00MeHHBIE PEeaKIMH B PacTBOpPax JIEKTPOIUTOB. Y CIIOBUS HEOOPATHUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. XKectrkocts Boasl. BpemenHnast u moctostHHas. CocoObl yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocts ruaponusa. Crenens ruapoiauza. KoHcTanTa ruapoiusa. Y CaoBUs YCHICHUS THAPOIU3a.
I'unponu3 pa3auyHbIX THIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonaTHe O cTeeHH OKHUCIICHHS, OKHCIUTEISIX 1

BOCCTaHOBHUTEJSIX. BaskHelilre OKHCIUTENN U BOCCTAHOBUTEIH.

28. MeTtobl cOCTaBICHUS YpaBHEHUH OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpemax. Tunsr OBP.

29. Teopus >nekTpoaHbIX NOTEeHIMAN0B. YpaBHeHre HepHera. Onpenenenue CTaHAapTHBIX 31EKTPOJHBIX NOTEHIIMAIOB.

YeTpoiicTBO BOZOPOAHOTO MEKTPoAa. Pan HanpskeHU MeTalIoB.
30. lanbBaHWMYEeCKHE MEMEHTHI. Y CTPOHCTBO W mpuHIUN paboTel. Pacuer BJIC.




31. OIeKTpoau3 B pacliiaBaX M PacTBOpax NEKTPoiuToB. [locnenoBaTeNnsHOCTH MPOIECCOB MPOTEKAIOINX HA aHOIE H
karoze. 3akonsl Papajes. Pacuer o0beMa 1 Macchl BELIECTB, BBICIUBIINXCS NIPH neKTposnse. [IpuMenenne snekrponunsa.

32. Koppo3sns merammoB. Xumudeckas ,3JIeKTpoxuMudeckas. CIocoOb! 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnorusie. llenounsie. [Tpuaimm paGoTsI.

Tunossie 3aJlaHus 10 TUCHUIIIINHEC!

1. PaccunrtaTth dKkBHBaNeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincarth 31EKTPOHHYIO KOH(UIypaluio aToMa MapraHiia. YKa3aTb BO3MOKHBIC BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnwcate KBAaHTOBBIMH YHCIIAMH BaJCHTHBIC 3IEKTPOHBI aTOMA.

3. Paccuntars TemnoBoi 3¢ GeKT peaknuu ropeHHs aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaKkiy , €Ci YBeIUUUTh TemrepaTypy ¢ 50 no 80
rpaaycos 1o Llenbcuto, TemneparypHbIid K03 GHUIEHT paBeH 3.

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

U YBEUYHUTE TEMIIEPATYPY

O MOHU3HUTh KOHLEHTPALUIO BelecTsa B

O TIOHHM3HUTH JaBJICHUE B CHCTEME

HAINCATh BEIPAXKCHUE IJIsI KOHCTAHTHI PABHOBECHS NaHHOW PEaKIHH.

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

7. Ha ckonpko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 1 rmrokossl B 150 r Boxsl. [lapnenue
mapa HaJl YMCTBIM pacTBopuTenIeM(IIpH TOH ke TemrepaTtype) paBHo 26 kl]a.

8. Hamucars peakiuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kKakaoM cilydae THIPOIH3a.

9. VYPOBHATH METOZIOM BIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S0O4 + MnSO4 + K2S04 + H20

10. Paccunrates O/1C ranpBaHHYECKOIrO 3JIEMEHTA, COCTOALIETO U3 IUIACTHH 0JIOBA M MEIH, NPU UX KOHLIEHTPALUU B

pactBopax cooTBeTcTBeHHO [1] Monb/n 1 [0,01] Monb/n. YKa3aTe HalpaBiIeHUe IBH)KEHHE IIEKTPOHOB.

KoHTponsHEIE pabOTHI IO TeMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJUHAMHKA

. XuMuuecKass KHHETHKA

. PacTBOpBI U 1X CBOWCTBA

. NloHoOOMeHHBIE peakiiu

. 'upponus coneit

. OKHCINTETPHO-BOCCTAHOBUTEIIFHEIE PEAKITHN
. DNexTpoXuMUs

02NN bW

6.4. MeToaquueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

Pemenye THITOBBIX 3aTaHMi, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IIPH BRIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPUCYTCTBOBAJ, BBITOIHHI,
3aIUTHII TEOPETHYECKUH MaTepuai o JaHHOH Teme. KoHTposbHas paboTa CUNTaeTCsl BHITOJHEHHON YIOBIETBOPHTEIBHO, IPU
pemenuu cryaeHToM 70% 3aqaHuii copepKaluxcs B BApUaHTE.

3a4eT 1o JUCIUIUIMHE CTAaBUTCS 110 UTOTaM PabOTHI 00YJaromerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBUYMAaX, BBIIIOIHEHHUS U 3aI[UTHI JTJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI1.1 |I'nunka Huxonai 3amgaun U ynpakHeHHUs Mo o0mel XuMuu: yael. mocobne Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. lonoHUTeILHAsS JIUTepaTypa
ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckast xumust. CoBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue i 6akaaaBpoB HOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO0mast XuMust: y9eOHHK Mockga: Beicmas mkonia,
BacunseBuu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI3.1 | 3aiiues B. I1., XUMHA: METOANYECKHE YKa3aHU 0 BHITIOTHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Mokxkposunxkas H. IT., | pabot 2018

Kupunrok A. U.




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Haznauenwue Ob6opynoBanue
YuebHas ayqUTOPHs quis | AynuropHas pocka; Kommiexr yge6HOM Mebenn; KoMImIekTsl XUMHYECKOH MOCYIBI U PEaKTHBOB
HpOBEACHUS TPYIIIOBBIX U | 4751 IpOBEACHU XUMHYIECKOTO IPAKTUKYMa; BBITSDKHOM 1m1Kad
VHJUBUIYaIbHBIX KOHCYIbTAMH
VYueOHas ayAUTOpUS quts | AynuropHas gocka; Kommiekr ygeOHoi Mebenn; KoMIIIeKTsl XHMIYECKOH TOCYIBl U PEeakTHBOB

IPOBEJEHNs TEKYIIEro KOHTPOJL
U IPOMEKYTOYHOH aTTecTaluu

JUIS IPOBEJICHUS. XUMUYECKOTO PaKTHKyMa; BEITshKHOM mikad

YuebHas ayIUTOpHsI Juist
IIPOBEJIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUH

AynutopHas nocka; Komruiekt yaeOHOH MeOenu; KOMIUIEKTHI XUMUYECKON TTOCYIBI U PEaKTHBOB
JUTS TIPOBEJICHHST XUMUIECKOTO TIPaKTHKyMa; BrITsDKHON 1Kad

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn

HPOBECHHS 3aHATHH

JICKIIMOHHOI'O THUIIa

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynbsTumenuitHoe o0opymoBaHHE: IPOEKTOP

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u HpOMe)I(yTO‘{HOfI aTTeCTalluu

(crarmoHapHbIi), 3kpaH (cTaunonapHsit), [IK (mepenocHoi)

YuebHast ayJUTOpPHS Juist | AynuropHast pocka; Komruiekr ydeOHoN Mebeny; MynmbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTAIlMOHAPHBIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoit)

JIEKIIMOHHOTO THIA

YuebHas AyAUTOPHSA Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

IPOBEJIEHHUs TEKYLIEr0 KOHTPOJIS
U IPOMEXKYTOYHOH aTTeCTallH

YuebHas ayJAUTOpHs JUTS
HPOBEJCHUS IPYIIOBBIX u
WHIMBUIYaJIbHBIX KOHCY/IBTAIUH

AynutopHas nocka; Kommekr ydeOHol MeOeny; 6 KOMIUIEKTOB AT 1abOpaTOpHOi pabGoOTHI HO
OTIPENIECIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MpOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 1INT., IITaTHBEI C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CpaBHEHUs); 6 KOMIIIEKTOB AN J1abopaTopHOil paboTl MO  OHpENeNICHUIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ NMPOOMpKaMu, HaOop peakTHBoB, pH-Mmerpsl); BeITsDKHOMN
mkad

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

AynutopHas nocka; Kommekr ydeOHoN MeOenw; 6 KOMIUIEKTOB AT JTabopaTOpHOi paboOTHI MO
OIIPEAEIEHHIO KECTKOCTU BOABI (IITATUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JIUIs JIJAOOpaTOpHOH paboThl IO ONPEIEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITATHBEl C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CpaBHEHUs); O KOMIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ Mpodupkamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
MHANBUIYaIbHBIX KOHCYIBTALNH

AynutopHas nocka; Kommekr ydeOHON MeOenw; 6 KOMIUIEKTOB JJIS JTabopaToOpHOi paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBHI C MPOOHPKaMH, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JJIsl JIJaOOpaTOpHOH paboThl IO ONPENEIEHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJNEH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBL C TPOOMPKAMH, 3JIEKTPOIbl H3MEPUTENBHEIE,
SNIEKTPOABI CpaBHEHUs); 6 KOMIIIEKTOB M J1a0opaTOpHOil paboOTBI MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (ITaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenu

MPOBEICHUS TPYTIIOBEIX u

VH/IMBHyaJIbHBIX KOHCYJIbTalH

VYyeOHas AyAUTOPHS i | AyauropHast nocka; Kommiekt yuebHoii medenu

HPOBECHUS TPYIIOBBIX u

WHIBAAYaTbHBIX KOHCYIbTAIHH

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmiekT yaebHoM Mebenn

HPOBECHUS IPYIIOBBIX u

WMHIVBAAYAITEHBIX KOHCYIbTAIMH

YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HpPOBEACHUS TPYIIIOBBIX u

WHJIMBHYaJIbHBIX KOHCYJIbTallH

VYuebHas ayJUTOpPHS Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTuMenuiiHoe o0OpyZOBaHHE: MPOSKTOP
IIPOBEICHUS 3aHATHH | (CTAIlOHAPHBIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoi)

JIEKIIMOHHOTO THIIA

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MeOenu; MynbTuMenniiHoe 00OpYHOBAaHUE: MPOEKTOP
MIPOBECHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cTanpoHapHbli), [IK (mepeHocHoi)

JICKIMOHHOTO THIIA

YuebHas ayJAUTOpHs quist | AynuropHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

NPOBEJCHHUS TEKYLIET0 KOHTPOJI
Y IPOMEXKYTOYHOH aTTecTaluu

(cranmoHapHbIi), 3kpaH (cTaunonapHslit), [IK (mepenocHoit)




YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y TIPOMEKYTOYHON aTTEeCTAIINH

AynutopHas nocka; Kommiext yueOHoit mebenn; MynbTuMenuitHoe o0OpygoBaHUE: IPOEKTOP
(cTaumoHapHbIii), 3kpaH (crannoHapHsiii), [1K (mepeHocHoii)




