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AHHOTaUs

JucuumnnuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 00pa30BaHUS
— mnporpaMMy OakajaBpuaTa II0 HalpaBJIEHHUIO NOAroToBKM/ crnernuanbHocTH 13.03.02
«DIEKTPOIHEPreTHKA U DJIEKTPOTEXHUKA» HANPABIEHHOCTH «DJIEKTpOoMeXaHuKay. Jluciumirnna
peanuzyercs kadenpoit «Ne31».

JlucuuniuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHLIUHI!

[IK-2 «CnocoOHOCTh yd4acTBOBaTb B IUIAHWPOBAaHUM, IMOJATOTOBKE, 00paboOTKe
Pe3yNbTaTOB 3KCIEPUMEHTOB U KOHCTPYMPOBAaHWU KOMIIOHEHTOB O0BEKTa MpodeccrnoHalbHOM
JeATETbHOCTH

Conepxanve AUCHUIUIMHBI OXBAaTBIBAET KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHEM
UCTOPUHM XHUMHUHU, a TaKKe C OCHOBHBIMU HAIPABJICHUSAMHU W TEHACHIWMSIMH Pa3BUTHUS
COBPEMEHHOM XHMMHHU. JTa HayKa H3y4aeT MAaTepHaJbHBI MHUpP, 3aKOHBl €ro pa3BUTHA,
cnenupuUecKyro XUMUYEeCKylo (GopMmy IBHKEHHS MaTepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBae€TCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOAMMO AJIs IJIOJOTBOPHOM
TBOPYECKON AeATENIbHOCTH OakanaBpa Jt000W HaNpaBlIEHHOCTH. 3HAHWE XHUMHH TI03BOJISET
chopMHPOBAaTh COBPEMEHHOE HAydyHOE MPEICTABICHHUE O MAaTEpHH, BEUIECTBE KaK OIHOM U3
BHUJIOB JIBUKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPALICHUN XUMUYECKUX COCIMHEHUMN, CBOMCTBAX
MaTepHaJIOB O XMMHUUYECKHUX IMpOoIEeccax B COBpeMeHHON TexHuke. [Ipu n3yyeHun Kypca XuMuu
HEO0OXOUMO TIPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIIQJICTh TEXHUKOW XUMHUYECKUX PACUETOB,
BbIpa0OTaTh HABBIKM CAMOCTOATEIBHOTO BBIMOJTHEHHUS XHUMUYECKUX OKCIHEPUMEHTOB U
0000menuss  ¢akroB. [loHmMaHuWe  3aKOHOB XHMHH TIOMOXKET CTYJIEHTY B PEIICHUU
9KOJIOTMYECKUX MpoOiieM. 3HaHME Kypca  XMMHUM HEOOXOAWMO U JJI TOCIEIYIOIIEro
YCIEUIHOTO U3yYEHUS CIEeMATBHBIX AUCHUTIINH.

[IpennogaBanre AUCUMIUIMHBI TpeaycMaTpUBaeT cienyromue (OpMbl OpraHu3aluu
yueOHOro mporiecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTAIlUH.

[IporpaMMoli JUCHUIIIUHBI MOPETYCMOTPEHBI CIEAYIOIIME BHABl KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B GopMe IK3aMeHa.

OO0miast TpPyA0EMKOCTh OCBOEHUS AVWCIMILTUHBI COCTABISET 3 3aueTHBIX eAuHHIBI, 108
4acoB.
SA3bIK 00y4YEHUS 110 AUCIUTIUTMHE «PYCCKHUI».



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO JUCIMUILIUHE
1.1. Ilenu npenoaaBaHusi JUCHUTUIUHBI

[lens maHHOW AMCIUIUIMHBI — YCBOCHHE CTYICHTAMH TEOPETHYECKUX OCHOB OOIIeH
XUMHUH, XHUMHH BOKHEHIIUX SJIEMEHTOB M MX HEOPTaHWYECKUX COCIWHEHUH, (HopMHUpOBaHHE
XUMHYECKOTO MBIIUIEHUS Yy CTYIEHTOB, pa3BUTHE HAaBBIKOB HCIOJIb30BaHUS CBEICHHUI O
(U3UKO-XMMHYECKUX CBOWCTBAaX pA3NUYHBIX CHUCTEM [UIsl CHHTE3a COOTBETCTBYIOIIHMX
COCIMHEHUH, BBIIIOJIHEHUE TEPMOJAMHAMUYECKUX M KUHETHUECKHUX DPACUETOB; MPHOOpETeHHE
HEKOTOPOTO OTbBITa 3KCIEPUMEHTAIBHBIX HUCCICIOBAaHUMA I Pa3pabOTKH  HOBBIX METO/OB
CUHTE3a U MPUJAHUS MaTepHaliaM 3a/laHHOI CTPYKTYpbl U KOMILIeKca cBOMCTB. [IpencraBienue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh M MPOJEMOHCTPUPOBATH HABBIKU B OOJACTH WHHOBAIIMOHHBIX
TEXHOJIOTHI

1.2. JlucuumiuHa BXOOUT B  COCTaB  dYacTd, (HOpPMHUPYyEeMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIIECHUHN, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30oBaHMs (Ianee —
OIl BO).

1.3. IlepeueHb MIIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydaromuiics AOHKEH 00JaJaTh CIeIyIOIIUMU
KOMIIETCHIIMSIMU WM UX 4YacTAMU. KOMIETEeHIIMN U MHIUKATOPBI UX JTOCTUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMHA U MHANKATOPOB MX JOCTHKCHHS

Koo n
Kareropus (rpynna) Koza u HanMeHoBaHMe HHIUKATOPA JOCTHKCHHUS
KOMITETEHIIUHT HauMCHOBAHHE KOMTIETCHIINH
KOMIIETEHINH
[1K-2 CriocobHOCTE I1K-2.3.1 3HaTh METOJIbI M CPEACTBA
y4acTBOBATh B TUTAHUPOBAHUS U OPTaHU3AI[UH OMBITHO-
IUTAHUPOBAHUH, KOHCTPYKTOPCKUX Pa3pabOTOK U MPAKTUYECKUX
MOATOTOBKE, HKCIIEPUMEHTANIbHBIX UCCIEIOBAaHUMN; METObI
00paboTke MIPOBEICHHS YKCIIEPUMEHTOB U HAOJIIOICHHH,
[IpodeccronanbHbIe | pe3yIbTaTOB 00001eHus 1 00padoTKN HHPOpPMAITHH
KOMIIETECHIINU SKCIIEPUMEHTOB U [1K-2.Y.1 yMeTh 1€eMOHCTPUPOBATH 3HAHUS
KOHCTPYHPOBAHUU OCHOBHBIX 3aKOHOB OPraHUYECKOMN 1
KOMIIOHEHTOB HEOPraHMYEeCKO XUMUH, IPUPOIBl XUMHUUECKOMN
o0BekTa CBSI3U AJIEMEHTOB; UCIOJIb30BaTh OCHOBHbBIE
npoecunoHaNbHOM | METOIbl XUMUYECKOTO UCCIIEIOBAHMSI BEIIECTB U
JESITEIIbHOCTUHI COETMHEHUI

2. Mecro nucuuminHsl B cTpyktype OI1
JucnurnimuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS

MIPU U3YYECHHUH CIICTYIONIUX TUCIUTUINH:

— «®Duzuka»,

— «MareMmaruka. AHATUTHYECKasi TEOMETPHS U JIMHEHHas anreopa,

— «be3onacHOCTb KU3HEACSATEIbHOCTH,
3HaHUs, TIOJNIyYEHHBIE TMPU M3YyYEHUM MaTepHajla JJaHHOM [JHUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U UCTOJIB3YIOTCS MPU U3YUYEHUU IPYTUX JTUCLIMILIAH:

— «MarepuanoBeieHUEY,

— «OJEKTPOHUKAY,

— «DKomorusa»,

«INEKTPOTEXHUKAY,

«MeTpoaorus».




3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUILIIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (J1), (dac) 34 34
npakTtuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

** .
HpI/IMeLIaHI/Ie . KaHJIUJAaTCKUH 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenne TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM ¥ BUIaM 3aHITHM.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBECHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznensl, TeMBI JUCITUTUTHHEI Jlexmn 13 (C3) |JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Ha3panme wu coxaepkaHue pas3ielioB U TEM
Howmep paznena .
JIEKITUOHHBIX 3aHATHH
Cemectp 1
Pasnen 1: Beenenue B XUMUIO 1 5 2
Temal.l.IloHsiTHE BelecTBa U 1 1 1
XUMHYECKON peaKiluu, OCHOBHbIE
OnpeJICTICHUS.
Tema 1.2 2
CrexnoMeTpruiecKue 3aKOHBbI.
OyHIaMEHTAIbHBIE TOHATHS U 3aKOHBI
XHMHH.
Tema 1.3. CiocoOsI onpeneneHus 2 1
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.
Pa3nen 2. Ctpoenue BemecTsa 10 - 4




Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I aTOMOB, KBAHTOBBIC 4YHCJIA.

Tema 2.2. Ilepnonnueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XuMHu4yeckas CBI3b, BUIBI
XUMHYECKOH CBSI3H.

Tema2.4. MeTo1 BaJIEHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meron MOJEKYISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THITBI CBS3CH:
HOHHAsA CBSI3b, METAIUIMYECKAS CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baannca.

Pa3nen 3. XuMHUYEeCKHE CUCTEMBI.
OO0mre 3aKOHOMEPHOCTH XUMHYECKHUX
MTPOIIECCOB.

15

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHMSL.

Tema 3.2. sneprus ['m66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOI
peaKuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzatopsl u
KaTaJUTHUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, [UCHiEpCHBIE
CHCTEMBI, CTIOCOOBI BEIPAKEHHS COCTaBa
pacTBOpOB,

Tema3.6. DnekTpoIuTHYECKAS
Jucconranus, BOIHBIE pACTBOPEL
ANEKTPOIIUTOB, BOJIOPOIHBII
MoKa3aTesb, Peakiuu oOMeHa,
TUIPOJIA3 COJICH.

Tema3.7.CBolicTBa pa30aBieHHBIX
pPacTBOPOB HEAIEKTPOJIUTOB, BOJHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa36aBneHus OCTBalbAa, 3aKOHbBI
Paymns.

Paznen 4.OCHOBBI AIEKTPOXUMHUYECKUX
MPOLIECCOB.

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2.XUMHUUECKHE UCTOYHUKHU
AIEKTPUIECKOTO TOKA. [ aThbBaHMUECKHE




JJIEMEHTHI.
Tema 4.3.21eKTponn3, 3aKOHBI 1 1
Dapapes.

Tema 4.4 . Kopposust u 60pr0a ¢ HEil. 1 4 1
Pazgen 5:CroiicTBa IPOMBIILIICHHO- 4 3
B2XHBIX 3JIEMEHTOB U UX COCTMHEHUN

Tema 5.1. Knaccbl XMMHUYECKUX 2 2
COCIMHEHUH, CBOMCTBA IIPOMBIIIIEHHO

BaYKHBIX DJIEMEHTOB U UX COEJIMHEHUH.

Tema 5.2. Xumunueckas 2 1
unaeHTuukanus. Meroabl

XUMHYECKOTO UCCIICIOBAHMS U aHATH3a

BEIIECTB U UX MPEBPAIICHUN.

Wroro B cemectpe: 34 17 21
Uroro: 34 0 17 0 21

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

Ha3Banue u copepxanue pa3JeinoB U TeM JEKIIMOHHBIX 3aHATUN

Pasnen 1

BBenenue B XuMuIo.

Tema 1.1.

[ToHsATHE BemIECTBA M XUMUYECKOW PEaKIK, OCHOBHBIC MTOHATHUS U
OIpeCIICHUSL.

Tema 1.2.

Crexnomerpuueckue 3akoHbl. DyHIaMEHTaJIbHbIC IOHATUS U
3aKOHBl XMMMHU: 3aKOH COXPaHEHHUs MAacChl, 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA, 3aKOH KPaTHBIX OTHOLIEHUH, 3aKOH 0OBbEMHBIX
OTHOIIEHUH. 3aKOH ABOTajpo, CIEACTBUS 3aKOHa ABOTaJpo.

Tema 1.3.

CrocoOwl  ompeneneHus KOJIMYEeCTBAa  BEIIECTBA, 3aKOH
3KBUBAJICHTOB. Pacuétr M’ (MOJApHBIX MacC IKBHBAJICHTOB) JJIs
MPOCTHIX BELIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coner. dakrop
SKBHBAJIEHTHOCTH.

Pazgen 2:

CtpoeHue BelecTBa.

Tema 2.1.

OcHoBHBIE  CBEleHUA O CTpoeHMM aroMoB; KBaHTOBO-
MexaHudeckas Mojenb aroma. OpOuTanb, KBAHTOBBIE YHCIA,
ypaBHeHue Illpénunrepa, ypasHenue J[le-bpoins, ypaBHeHue
[1nanka, MPUHIIATT HeonpenenéHHocTu [ eiizenOepra.
DneKTpoHHO-Tpaduveckue GOpMyIbL.

Tema 2.2.

[lepuonnueckuit 3akon J[.M.MenneneeBa, cBsa3p IL.C. co
cTpoeHueM  aroma. Ilepwoapl,  rpynmbl,  JuUaroHajibHas
3aBUCUMOCTB. 3aKOHOMepHBI€ M3MEHEHHUS CBOMCTB JJIEMECHTOB M
coenuHeHU (3G()EKTUBHBIN pamuyc, HSHEPrUd HWOHHW3AIUUA U
CPOJICTBA K 3JICKTPOHY, AJIEKTPOOTPHUIIATEIHHOCTB).

Tema 2.3.

XuMu4deckasi CBsI3b, BUABl XUMHUUYECKOU CBsI3H. B0o30yxnénHoe u
HOpMAJIbHOE COCTOSIHME aroMa. [uOpuau3anus 3JIeKTPOHHBIX
o6sakoB. CriocoObl MepeKphIBaHMS AJICKTPOHHBIX 00JIAKOB, CUTMa-




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

[IUA-JENbTa-IIEPEKPBIBAHMUS. IIpoctpaHcTBeHHAs CTPYKTypa
MOJIEKYIL

Tema 2.4.

MeToa BaJleHTHBIX CBsi3ed, Crmocod oOpa3oBaHHS KOBAJICHTHOM
cBaA3u Meron JlonnoHa u I'eittiiepa. [lonspHOCTH CBA3M CBOMCTBA
KOBAJIEHTHOH CBS3H.

Tema 2.5.

Metoa MoneKkysipHbIX opOutaneil. Ilopsaok u SHEprust CBS3H.
CBs3bIBAIONINE U Pa3phIXJISIONIME OPOUTAIIN.

Tema 2.6

HeBasienTHBIE  TUNBI CBSI3€M: HOHHAs CBSI3b, METAJUIMYECKas
CBsI3b, BOJIOPOAHAsA CBS3b, CUIbl Ban-nep-Baansca. KommniekcHbie
coenuHEeHUs. POib KOMIUIEKCHBIX COEAVMHEHUN B IPUPOLE U
TexHuke. Teopusi Kpucrauinueckoro mnois. KoHIeHcupoBaHHOE
COCTOSIHME BellecTBa. TBep/ible BEIIECTRA.

Paznen 3

Xumndeckue cuctembl. OOmme 3aKOHOMEPHOCTH XUMHYECKHX
IPOLIECCOB.

Tema 3.1.

DHepreTuka XHWMHYECKHX TPOIECCOB, BHYTPEHHSS OSHEPrus,
TEIIOBOM 3(PPEeKT XUMUYECKUX peakiuii, 1-i, 2-il, 3-i 3aKOHBI
TEPMOJAMHAMUKH, DHTPOIHUS, KaK (YHKIIAS COCTOSHUS, SHTAIBITHS.
XHUMHUYECKUM ITOTEHITHAIL.

Tema 3.2.

sHeprusi ['mbOOca, HamMpaBICHHOCTh XHMHYECKUX IIPOIECCOB,
XUMHYECKoe U (ha30BOE paBHOBECHE.

Tema 3.3.

CKOpOCTP XMMHYECKOM pEaKkIMM M METOJABl €€ PEeryIupOBaHMS,
3aKOH JedcTBUs Macc. YpaBHeHue ['ynpOepra u Baare.
MonekynapHOCTh pEaKUHH, TOPSJOK peaKlUudh. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM peaklUuu OT KOHLeHTpauuu. KoHcraHTa
CKOPOCTH (PU3UUECKUI CMBICIT.

Tema 3.4

OHeprus akTUBAllUU, ypaBHEHHE AppeHuyca, mpaBuio Bant-
l'odda, karanmzaTtopsl M KatamuTUdeckue cucteMbl. OCHOBHOU
MOCTyJaT XHWMHUYECKOH KHWHETHKH, KHHETHYECKOE YypaBHEHHE.
Bnusinue temmeparypbl Ha CKOpPOCTh XHMHUYECKOM pEaKIHH,
ypaBHeHHE AppeHuyca. MexaHu3M NpPOTEKaHUs KaTalIUTHUYECKUX
peakuuii. Xumuueckoe paBHosecue npunuun Jle-Ilarenpe.

Tema 3.5

PacTBopbl, muCIepCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa
pactBopoB.  TepMoaMHaAMHUYECKHE XapaKTEPUCTHKU IIpolecca
o0pa3oBaHMsl PACTBOPOB. CUJIBHBIE U CJIa0BIe JIIEKTPOIHUTHI,
MOHHBIE paBHOBECHS B BOJHBIX pacTBOpax, IMPOU3BEICHHE
pacTBOPUMOCTHU

Tema 3.6

DNEeKTpoNUTHYECKass  JTUCCOIHAIINS, BOJHBIE  PacCTBOPHI
ANEKTPOJIUTOB, BOAOPOJHBIA TIOKa3aTellb, peakuuu OoOMeHa,
TUIPOJIU3 COJICH.

Tema 3.7

CpoiicTBa  pa30aBIEHHBIX  PacTBOPOB HEDJICKTPOJIUTOB,
Komnurarusueie CBOICTBa pacTBOPOB, 3aKkoHbl  Payus.
Kpunockonust D0ymmmockonus. OcMoTHYecKoe AaBleHHE. 3aKOH
I'eapu. N3otonnueckmii ko3P hUIIUEHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JIGKTpOHHBIﬁ
6anch, MOJ'I?IpHHe MacChl 3KBUBAJICHTOB OKUCIHUTCIIA U
BOCCTAaHOBUTCIIA.




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 4.2.

XUMHUYECKHE UCTOYHUKHU IIEKTPUUECKOTO TOKa. ['ampBaHHMUYECKue
AJIEMEHTBI, CTAHJIAPTHBIE AJIEKTPOJAHBIE MNOTEHUHUANBI. J[BOMHOMN
JJIEKTPUYECKUN  cioi. YpaBHeHue HepHcta. PaBHOBECHBIN.
AJIEKTPOHBIN NToTeHIMaN. CTaHIapTHBIA BOJIOPOIHBIN SJIEKTPOI.

Tema 4.3.

DnekTponn3, 3akoHbl Papanes KarogHble M aHOJHBIE TTPOLIECCHI
pPacTBOPOB U PACIIABOB AJIEKTPOJUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UMHBIX MPOIECCOB
C KHUCJIOPOJHOW ® BOJOpOIHON nemonspuzaiueir. CrnocoOs
3alUTBl  OT KOPPO3UM — XUMHYECKHE, DIECKTPOXUMHUYECKHE
(MeTamMyecKkue- KaTo/AHbIe, aHOJHBbIE MOKPBITHS). JlerupoBanue
METaJIJIOB.

Paznen 5.

CsoiicTBa MMPOMBIINIJICHHO BaXHbIX J3JICMCHTOB U UX COCIUHECHUIA.
IMOJIYUYCHHNEC MCTAJIJIOB. MeramndecKkne CIIaBbl B KOMITIO3HTEI.

Tema 5.1.

Knacchl XUMHUYECKHMX COEIMHEHUH, CBOHCTBA MPOMBIILICHHO
BaXHBIX DJEMEHTOB U HX coeAuHeHuid Kommno3uimoHHble
marepuanbel. Kepmerbl. Xumwus wmeramwioB (AlFe, Sn,Pb,Mo)
Xumust Hemeramwios: C,Si,S , ¢ymrepen, kapoun. TorumBa
(TBEpoe, XKUIKOoEe, ra3oBOE), CMa304YHbIE MaTEpHallbl, MOTOPHbIE
Maca.

Tema 5.2.

Xumnueckas UACHTU(DUKAIHSL. Meronst XUMHYECKOIO
UCCIICOBAHMsI M aHalM3a BEIIECTB W HMX IPEBPALICHUM.
KayecTBeHHBIF M KOJMMUYECTBEHHBIN aHanu3.(I'paBUMeTpUYeCKHid,

TUTPUMETPUUYECKUH, KOMIIJIEKCOHOMETPUYECKHI METObI
aHajm3a).
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE S.
Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh
W3 Hux Ne
Ne | Tembl npaktrnueckux | ®@OpMbl NpaKTUUYECKUX | TPyIOEMKOCTb, |IPAKTUYECKOU [pa3zielia
/11 3aHATHI 3aHATUH (uac) MMOATOTOBKH, | IMCIIMIT
(dac) JINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEIEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOEMKOCTE, | MIPAKTHHIECKOH | pasaera
/11 (dac) MOJTOTOBKH, | JHMCIIHII
(dac) JIMHBI
Cemectp 2
1 | Crexuomerpuueckue 3aKOHBI. 2
@dyHnaMeHTaIbHbIC TOHATHS U 3aKOHBI XUMHH. 9 1
CriocoObl  ompejieneHust KOJINYECTBA




BEII[ECTBA.

2 | Onpenenenne M’ sKBHBaJIeHTa MeTasIa 3 3 1

3 | Onpenenenue TeroBoro 3ddexra peakuuu 4 4 3
HEHTpann3aIuu.

4 | U3mepenue u pacuer AJICKTPOIHBIX 4
MOTEHIMAIOB METAaJLIIOB u OJIC 4 4
raJIbBAHUYECKUX JIEMEHTOB.

5 | XuMuyeckas u 3JIEKTPOXUMHUYECKasi KOppo3us, 4
HccnenoBanne  KOPpO3UM  METALIOB | 4 4
orpezeeHue HHruONTOPHOTO Y deKTa.

Bcero: 17 17

4.5. KypcoBoe npoeKkTupoBaHe/ BBIIOIHEHUE KYPCOBOW PabOTHI
VY4eOHBIM IIJIAaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh
Bcero, | Cemectp 1,

Buna camocrositensHOM paboTh

qac qac
1 2 3
N3yueHue TeopeTruueckoro mMmaTepuaia 10 10
nucturnHbl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 1 1
[TonroroBka K TEKyIIeMy KOHTPOJIIO 5 5

ycreBaemoctu (TKYVY)
Homamnee 3ananue ([13) 4 4
[ToaroroBka K MpOMEKyTOUHOMU 4 4
arrectaruu (I1A)

Bcero: 21 21

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUYaroMUXCsl [0 TUCHMILIHHE (MOJYIIIO)
VY4ebHo-MeTOIMYECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JJAHUN
[lepeueHb MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUN PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHpb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUI

KommuecTBo
9K3EMILISPOB B
ouoImoreke
Mudp bubnuorpaduueckas cceiika / URL anpec (kpowme
3JIEKTPOHHBIX
9K3EMILISIPOB)
. ['munka, H. JI. Obmas xumus B 2 T : y4eOHUK JIJIS aKaJIEMUYECKOTO
https:// ) .
- OakamaBpuata / H. JI. 'munka ; mon penakuueii B. A. [Tonkosa,
urait.ru/ ]
A. B. babkoBa. — 19-e uzn., mepepad. u mon. — Mockaa :
bcode/3 -
88983 WznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanasp.

Axagemudeckuii kypc). — ISBN 978-5-9916-6445-5.




https://

urait.ru/

bcode/4
32806

OO6mmas 1 HeopraHuvecKas XuMusl. 3aIayHuK : ydeOHOe mocodue s
akanemuaeckoro OakamnaBpuara / C. C. babkuna [u Ap.] ; mox
penakumeit C. C. babkunoit, JI. JI. TomuHo#. — Mockga :
WznarensctBo KOpaiit, 2019. — 464 ¢. — (bakanasp.
Axagemudeckuii kypc). — ISBN 978-5-534-01498-3.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI : [ DIEKTPOHHBIN
pecype] : yuebnoe nocodue / T. E. Kpeutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
tekcToBble faH. - Cankt-IlerepOypr : M3a-Bo 'YAIIL, 2019. - 77 c.

Xumusi. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI, CTPOCHHE
BEIIECTBA, TEPMOAMHAMUKA, KHHETHKA, PACTBOPHI, AIEKTPOXUMHUS:
[DnexTponnslii pecypc] : yuednoe nmocoodue / T. E. Kpbuiora, T. 1.
®domuuena ; C.-Iletepd. roc. yH-T a3poKOCM. MPUOOPOCTPOCHHUS. -
DneKTpoH. TeKcToBbIE AaH. - CankT-IletepOypr : M3a-Bo ['YAIL,
2020. - 148 c.

54 X45

Xumus : yueOHHK 1715 By30B / A. A. 'ypoB [u ap.]. - 2-e u3n., crep. -
M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 784 c.

15

OO6mast xumus : [ DIEeKTpOHHBIN pecypc] : yaeOHO-MEeTOInYeCcKOe
nocobue / T. E. Kpsinosa ; C.-IleTep0. roc. yH-T a3poKOCM.
npubOPOCTPOCHUS. - DIEKTPOH. TeKCTOBBIE 1aH. - CII6. : M3a-Bo
I'VAIL 2016. - 98 c.

54 A95

JlabopaTopHble U CeMUHAPCKHUE 3aHATHS 110 O0IIeH 1
HeopraHuyeckou xumuu : yueoHoe nmocoodue / H. C. Axmeros, M. K.
Asu3oBa, JI. U. bageiruna. - 6-e u3a., crep. - CIIO. : Jlans, 2014. -
367 c.

10

https://e
lanboo
k.com/
book/

I'enspman, M. . Heopranndeckas xumus : yaeOHoe nocobue / M.
. T'ensdwman, B. I1. FOctpaToB. — 2-e uzn., crep. — CaHKT-
[TerepOypr : Jlans, 2009. — 528 c. — ISBN 978-5-8114-0730-9.

54 ES5

OcHoBbI 00111e# XMMuH : yaeoHoe rocodue / B. U. Endumos. - 2-¢
n3a. - M. : UHOPA-M, 2017. - 256 c.

20

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(OPMaLIMOHHO-TEIEKOMM YHUKAIITMOHHOH ceTu « IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB

UH(POPMALIMOHHO-

TEJIEeKOMMYHUKaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBeseH B Tabmmue 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL agpec

Haumenosanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

o0OpazoBaTenbHbBIN

CalT I CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEeKTpOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcesl

OMOINOTEKH

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA



http://lib.aanet.ru/jirbis2/index.php

8.1. [lepeyeHbp TPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBFHOTO MpOoIiecca MO AUCIUIIINHE.
[lepeueHpb UCTIONB3yEeMOTr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO oOecrieueHUs

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW I  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tadumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Ne HaunmeHnoBanue cocTaBHON 4acTu Howep aypuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (npu
HEOOXOMMOCTH )

1 | JIexuuoHHas ayIuTOpUs C UCTIOIb30BAaHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acremno,15)
Tabnuu U cxeM, [lepuonnyeckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB
J.M1.MenneneeBa, 00pa3iioB MHHEPAIOB, MOJIEIICH
MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenuanu3upoBaHHas XUMHUECKas 1abopaTopus ¢ 33-02, 33-04
WCITOJIb30BAaHUEM JIEMOHCTPAIIMOHHBIX IJIAKATOB, Ja0OPaTOPHBIX (lacremno,15)
CTCHJIOB ¥ YCTAaHOBOK ISl OTIPE/ICIICHUS YKBHBAJICHTA METAJLIA,

U3MEPEHUS SJIEKTPOJHBIX MOTEHINAIOB, CKOPOCTH KOPPO3UU-
METAJIJIOB - MIJITUBOJIETMETPHI; aHATUTUYECKUE U AIICKTPOHHBIC
BeChl; TjabopaTopHbie pH-MeTphl, IEHTPpUDYTH 1 KaJTOPUMETP.

10. OueHouHbIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOHN aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIs1 TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3amMeH Cnmcok BOIpoCOB K SK3aMEHY;
3amaun.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJaloUMMHCA MPUMEHSAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas puBeneHa B Tabnuie 14. B TedeHne ceMecTtpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI  YHUBEpCUTETa,  IpaBHJa




HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUI

5-0ayutpHas mKama

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— ONMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,

«OTJIMYHOY O
GATTCHON TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MTOJIOKEHHUS C MPAKTHICCKOM
JIeSATEIbHOCTBIO HAIIPABICHUS;
— yMeJo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX TTOHSITHIA.
— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYUIECTBY M3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHL;
ODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apTyYMEHTUPYET Hay4IHBIC MTOJIOKCHHUSI;
— JIeJIaeT BBIBOALI M 00OOIICHHUS;
— BJIAJIEET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSATUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
MO CYIIECTBY M3JlaraeT €ro, ONMHUpasCh Ha 3HAHUS TOJHBKO OCHOBHOM
JUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«YIOBJIETBOPUTEIILHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUUN
HaIlpaBJICHUS;
— c1abo apryMeHTUPYeT HayIHBIC TTOJIOKEHHS,
— 3aTpynHseTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJCET CUCTEMOM CIIeMAIM3UPOBAHHBIX TOHITHH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHuH mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;
«HE 3a4YTECHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OPMYIUPYET BEIBOJOB M 000OIIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UIIN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) niis sx3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa Koxn
WHNKATOpa
1. KBaHTOBO-MeXaHUYECKasi MOJEIb CTPOCHUS aTOMA. [IK-2.V.1
2. Atom. [lpunuun Heonpenenennoctu I eitzendepra. Ypasuenue [le [IK-2.3.1
bpoitns. BonmnoBas GyHKIus.
3. VYpasnenue lllpeaunrepa. KBantosblie uncna. [Ipunuun 3anpera [IK-2.3.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro
4, ITepuoanueckas cucrema J1.M11. Menneneena I1K-2.3.1
S. IIeproa4HOCTE U3MEHEHUS CBOMCTB 2JIEMEHTOB: PaJnyC aTOMOB 1 [IK-2.3.1
MOHOB, YHEPTHH HOHU3AIUH, CPOJICTBO K 3JIEKTPOHY,
JIEKTPOOTPULIATEIBHOCTD, OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
criocoOHocTh. CBsi3p I1.C. co cTpoeHuemM aroma.




6. OcHoBHBIE TUIIBI XUMHUYECKOM CBs13U. KoBaJleHTHAs CBA3b IT1K-2.3.1

7. Teopus rubpuau3anyu U reomeTpusi Mosekyi. [lonsprocts u [IK-2.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI

8. Me:xmonexyspHble B3auMoeicTBus. BogoponHas cBs3b. [1K-2.3.1

9. XuMu4ecKkas TepMOJMHAMUKA I1K-2.3.1

[IK-2.V.1

10. XuMHudecKass KHHETHKA. XUMUUYECKOe PaBHOBECHE. [1K-2.3.1

[IK-2.V.1

11. PactBopsl. CriocoOBI BeIpaXKEHUSI KOHIICHTPAIIUNA PACTBOPOB. [1K-2.3.1

CBolicTBa pacTBOpOB [IK-2.V.1

12. HucnepcHble cucteMsl. [I0BEpXHOCTHBIE SIBICHUS [IK-2.3.1

[1K-2.V.1

13. PacTBOpBI 351€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIUS [IK-2.3.1

[1K-2.V.1

14, Juccouunanus Bojbl. J[uccoruaius KUciaoT U OCHOBaHUM. [1K-2.3.1

Bonopoansiii mokazaremnb [IK-2.V.1

15. [Ipoussenenue pacTBOpUMOCTH. IOHHO-0OMEHHBIE PEaKIIHH. [IK-2.3.1

I'maposnus cosneil. [IK-2.V.1

16. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI [IK-2.3.1

[1K-2.V.1

17. [lonsTHe «3neKTPOAHBIN NOTEHLIUAD. DIEKTPOXUMUYECKUE [IK-2.3.1

MPONECCHI. DIEKTPOJINU3 PACIIIaBOB U PAaCTBOPOB I1K-2.V.1

18. O6ume cBoiictBa MetamioB. Kopposust metamioB. Metozst 3amutel | [1K-2.3.1

OT KOPPO3UHU I1K-2.V.1

19. KoHcTpykiimonHbie MeTalibl. AnmtoMuHuR. XpoM. JKemeso. [1K-2.3.1

[IK-2.V.1

20. [Tonmumeper. [1K-2.3.1

[IK-2.V.1

21. Xumudeckast uAeHTU(OUKAIUS, aHATN3 BEIIeCTBA [1K-2.3.1

[IK-2.V.1

Bormpocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHs! B Tadnwuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne /it [Tepeuens BonpocoB (3amav) mist 3adeta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI

MpeICTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne n/m .
KYpCOBOI pabOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHMS/BBINOIHEHUS

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bomnpocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

npeICTaBICHbI B Ta0nwmie 18.
Ta6mmia 18 — [TpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB IS TECTOB

Kon
WHMKATOpa

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO




[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus, mpecTaBieHbl B Tabwuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSIONIMEe  MPOLEAYphl  OLICHWBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTHpyOIIMX MOPAJOK U IHPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckue yka3aHus i1 00y4YaIOIIUXCs 0 OCBOCHUIO AUCITUTUTHHBI

Lenpto MUCHUIUIMHBI SBISIETCS — TMOJYYCHHE CTYACHTaMH HEOOXOMWMBIX 3HAHHM,
YMEHUW ¥ HABBIKOB B OOJIACTH XWMHH, YTO TMO3BOJUT MM YCIEIIHO PEIIaTh TEOPETHUYECKUE
MPAKTUYECKHUE 3a/ladyi B O0OJACTH SHEPreTHUKH, NPOSKTUPOBAHUS U IKCIUTyaTalel JIroObIX
3JIEKTPOIHEPTrETUUECKUX U TEIIOIHEPreTUUYECKUX YCTAaHOBOK, BHE 3aBUCMMOCTH OT TOTO, KaKOH
SHEPropecypc OHM HUCMOJIB3YIOT: SHEPIeTUUECKUE €CTECTBEHHbIE TOTOKU WM HETPAAUIIMOHHbBIE
CXEMBI AJIEKTPO- U TerioreHepanuu. O0ydarommecs T0KHB OCBOWTh TUCHUILIMHY Ha YPOBHE,
MO3BOJIAIONIEM UM TPUMEHUTh CBOM HAaBBIKM B cepe DHEPreTUKH M AJIEKTPOIHEPTHH  TIO0
00CITy’)KMBAaHUIO DJICKTPUUECKUX CHUCTEM, IMOJYYHMBIIETO IOATOTOBKY IO 0OOpa30BaTEIbHOU
nporpamme OakanaBpuata 13.03.02 «DneKkTposHepreTHKa 1 3IEKTPOTEXHUKA.

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS IO OCBOCHHIO JICKITMOHHOTO
Marepuana

OCHOBHOE Ha3HAUYEHHUE JICKIMOHHOTO MaTepuaiga — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE U3JNIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JIEKIUU B
paMKax TUCIHHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
(dyHIaMEHTAIBHBIX TPOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTM)KCHUH Hay4HOW MBICIH. B ydeOHOM mporiecce JIEKIUs BBITOJIHSIET METOJ0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIeKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IEIbHOE MPEJCTaBICHHUE O IAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUH 00YYAOITUMHUCS JICKIIMOHHOTO MaTepHaIa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEIEIISIECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM padOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IEIOBBIX  KA4ecTB, JIIOOBH K TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TMOJIydYeHHWE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS HA OJFMKAUIIINAE TOJIBI;

— HAY4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOrO0 Marepuajga MpU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTIIHNHE.

CTpyKTypa OpeaocTaBiISHMS JEKIIMOHHOI0 MaTepHaia;




Berymuienne — yacTh eKIMH, 1IENIb KOTOPOH - 3aMHTEPECOBATh M HACTPOUTH ayTUTOPHUIO Ha
BOCTIpUATHE Yy4eOHOro Mmarepuayiia. B ero cocraB BXoAsT: (OPMYJIHPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKA €€ — MPO(heCCHOHATFHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, IENIH
JICKIIMW; W3JI0KEHUE TUIaHA JICKIMH, BKIIOYAIONIEr0 HAUMEHOBAHHMS — OCHOBHBIX BOIIPOCOB,
MOJJICKAIUX PACCMOTPEHHUIO HA JICKIWW;  XapaKTEPHCTHKA PEKOMEHIYyeMOH JHTepaTyphl,
HEOOXOMUMOM [IJIsi OpPraHM3alMM CaMOCTOSITEIhHOW paboOThl CTYAEHTOB; PETPOCIEKIINS-
HAaIlOMMHAHAE O BONPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIWH, CBS3b WX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAYeHWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasi 4YacTh - W3JIOKCHHE COJACPKAHUS JIEKIIUA B CTPOTOM COOTBETCTBUU C
NPEUIOKEHHBIM TJJAHOM. BKITIOYaeT pacKphIBAIOIIMA TEMYy JICKIIMH KOHIENTYalbHBIN
dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3lInyHble CIOCOOBI apryMEHTalluu |
JTIOKA3aTeNIbCTBA BBIBUTAEMbIX TEOPETHUCCKHUX TTOJIOKECHUH.

3akiroueHre - TMOABEACHHME O0Omero wurora Jeknuu, o000IeHne wmarepuana,
(dbopMyIMpOBKa BBIBOOB 110 TEME JICKIIUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jlis Hajuie)kalero OCBOCHHSI Kypca XWUMHHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsSTHBIC
CpEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpeliaBaTh CTyJIEeHTaM HWH(GOPMAIIUI0 O BEHISCTBAX,
00BeKTax W CymecTBe (PU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. JIeMOHCTpanus OIBITOB,
MOJICITM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIBI M IUIAKAThl ¢ SHEPreTUYCCKUMH JHArpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMu U 6e3 HUX U T.1.

OcyIecTBICHHEe KOHTPOJIS 3a BEJICHHUEM CTYJACHTAMU KOHCIIEKTa— JICKIUH; OKa3aHhe
CTyJCHTaM ITOMOIIY B BEJICHWUHW 3allUCH JICKIUW — (AKICHTHPOBAHHWE H3JIOKEHHUS MaTepHhalia
JICKIIMH, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HaumOojee BaKHOU HHQOpMAaIuW,
WCITOJIB30BaHUE T1ay3 ISl 3alUCH TAOJIHII, CXEM)

=

11.2. Meroauyeckue yka3aHUs I OOYYaIOIMIUXCS IO BBITOJHEHHUIO J1Aa0OPATOPHBIX
pabot
B xome BwImoTHEHUS JTa0OpPATOPHBIX PabOT OOyYarOmUNCS AOKEH YIIyOWTh W 3aKpENuTh
3HaHUS, PAKTUYECKUE HABBIKH, OBJIAJAETh COBPEMEHHON METOJIMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHU C KBaTU(UKAIMOHHOW XapakTEPUCTUKON oOydaromerocs. BeimosHeHne
71a00paTOPHBIX PA0OT COCTOUT U3 IKCIEPUMEHTAITBHO-TIPAKTHUECKOM, PacueTHO-aHAIUTUIECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPHUSITUH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4arOIIMMCS SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
00ecreYnBarOIINM PEIICHUE CICTYIOINUX OCHOBHBIX 3a71a4 00y4Jaromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IMPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYSCKUX 3HAHHM, MOJYYEHHBIX Ha
JCKITUSX;

— TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBbHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000opyI0BaHUEM U MPUOOPAMH.

3agadue u TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT

3agaHue M TpeOOBaHUS K BBINOJHEHHIO JJAOOPAaTOPHBIX PAadOT NPUBEAECHBI B METOAMYECKUX
yKa3aHMIX:

- Xumus : XMMHUYECKUE peaKkIH, BbI3bIBAIOLINE IEKTPUUECKUI TOK, 3JIEKTPOIHBIE
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAMUYECKHE YKa3aHUs K
BBINOJIHEHHIO TabopaTopHO# padboTsl / C.-IleTepd. roc. yH-T a3poKoCcM. IPUOOPOCTPOCHUS ;



coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - Onektpon. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2015.-19c.

— Xumust. TernoBoit 3¢ ekt (3HTANBINSA) XUMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITTOJIHEHHIO JtabopatopHoit pabotsl / C.-Ilerepb. roc. yH-
T a’pokocM. npudopoctpoenus ; cocT.: FO. C. Huxomnaes, T. E. KpsinoBa. - DiekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

- XuMus : DKBUBAJIEHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBINA pecypc] :
METOAMYECKHE YKa3aHUsI 110 BBIIOJIHEHUIO 1abopaTtopHoii padotel / C.-Ilerepl. roc. yH-T
aspokocM. pubdopoctpoenus ; coct.: T. E. KpbutoBa - Dnektpon. TekcroBblie naH. - CII0. : U3n-
Bo ['VAII, 2021. - 19 c.

- Xumus. Koppo3ust MeTaiioB : [ DIEKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHUs
10 BBINOJIHEHHIO JTJabopaTopHbIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS ;
coct.: FO. C. Hukomnaes, T. E. Kpsinosa. - Dnektpos. TekcroBsie AaH. - CII6. : U3n-Bo I'VALI,
2016. - 27 c.

Crpykrypa 1 dhopMa oTdera o 1adopaTtopHOi paborte
1. Ilenb paGoTHLI.

2. JlaGopatopHoe 000opyaOBaHUE.
3. OmnucaHue SKCIIEpUMEHTA.

4. OOpaboTKa pe3yinbTaToB
TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIAO0paTOpHON padbore
OT4éT OJIKEH COJEPIKATh TUTYJIBHBIN JIUCT, a €r0 COJIEP)KaHUEe COOTBETCTBOBATh O(POPMIICHHIO,

cornacHo ['OCT 7.32-2017. (3amonHeHHBbIE TaOJHIBI C MOJTYYEHHBIMH IKCIEPUMEHTATbHBIMU
nanHeiME) HopmatuBHas mokyMmeHTanus, HeoOXoaumast ais oQopMileHHs, NpHBEICHA Ha
anexkTpoHHOM pecypce 'Y AIL: https//guap.ru/standart/doc

BrimotHEeHBI HEOOXOIUMBIE PACUETHI.

[TocTpoens! rpaduueckue 3aBUCUMOCTH OT 33JIaHHBIX TAPaMETPOB.
CremaHpl BEIBOJEL.

BrImtotHEHBI KOHTPOJIBHBIC 33JIaHUS HA TEMY JIa00paTOPHOM pabOTHI.

aprw

11.3. Meroauueckue ykazaHus Jjsl 0Oy4alOUIMXCS 10 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

B xo/e BBINOJIHEHUsI CaMOCTOSATENbHOW padOoThl, 0OYyUaIOMIMKCS BBIMOJIHACT paboTy 1Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
YYaCTHH.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE paboyuero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUN NPUOOpETAaeMbIX 3HAHWH, 00ECHeYyMBaeT BBICOKHMA
YPOBEHb YCIIEBAEGMOCTH B TEPUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepUallaMH,  HaMpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4e0OHO-METOIUYECKUI MaTepHal 1Mo TUCIHUILIHHE;



11.4. Meroauueckue yKazaHusi JUIsi OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KadeCcTBAa 3HAHUU
00y4aroIuXcsl, OCYIECTBIEMOTO B TEUEHUE CEMECTpPA C LEJIbI0 OLIEHUBAHUS X014 OCBOCHUS
JUCLUIUIAHBI.

1. 3ammTa 1a60paTOPHBIX pabOT
2. BeinosiHeHHe MPOBEPOUHOM pabOThI 10 TeMe JabopaTOpHOI paboTHI
3. penieHue 3a1a4 1Mo TemMe J1abopaTopHO pabOoTHI.

11.5. Meroauyeckue ykazaHus I 0O0yJaroUIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexyTouHas  arrectanus  OOydYalOIIMXCS ~ MpeAycMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yJIbTaTOB O0y4YeHHS MO AuciuIuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydalomMMcs B Ipolecce
M3YYEHHUs BCEW NUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHSTh WX JUISI PEIICHHs] TMPAaKTHUECKUX 3a7ad. DK3aMeH, KaK MPaBHIIO, MPOBOJIUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, KHEYIOBIECTBOPUTEIHHOY.

Cucrema OLICHOK IIpHU IMPOBCACHUHN HpOMeX(YTOqHOﬁ aTTeCTallu OCYULICCTBIIACTCA B
cooTBeTCTBUU ¢ TpeboBanusamu [lomoxkeHnit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuarommxcs Mo mporpaMMaM BBICHIETO
obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH paldoThI
ctyaeHToB B ['YAII



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




