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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
— TporpaMMy CIEIUaTuTeTa IO HaNpaBICHUI0 MOAroTOBKH/ crenuambHocTH 13.05.02
«CrienuanbHble 3IEKTPOMEXAHUYECKHE CHCTEMbD» HANPaBIEHHOCTH «DJIEKTPOMEXaHUUYECKHUE
CHCTEMBI CIeIMAIbHBIX YCTPOMCTB 1 u3Aenuit». Jucuumimna peanusyercs kadeapoid «Ne31».
JlucuuiuinHa HaiesleHa Ha QOPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIUMI!
OIIK-5 «CnocobeH ncnoiabp30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M 3JEKTPOTEXHUYECKUX
MaTepHaJIOB B pacyeTax MapaMmeTpoB U PEKUMOB 00BEKTOB MPOPECCHOHATBHON AEATEIBHOCTI
I1IK-1 «CnocoOHOCTh MPUHUMATh Y4acTHE B MPOCKTHPOBAHUH DICKTPOTEXHUUYECKUX U
JIEKTPOIHEPIeTUYECKUX  YCTPOMCTB, CHELMAIbHBIX  JJIEKTPOMEXAHMUYECKUX CHCTEM B
COOTBETCTBUM C TEXHHUYECKUM 33/JlaHUEM U HOPMATUBHO-TEXHUYECKOM JOKYMEHTAaIUeH,
co0ro/1ast pa3IMYHbIe TEXHUYECKHE, SHEPTOAI(DPEKTUBHBIC U AKOJIOTHIECKHE TPEOOBAHMSI
CopnepxaHue IUCHUILUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIEHUEM

UCTOPUHM XHUMHUHU, @ TakXXe C OCHOBHBIMU HallPaBICHUAMHU U TEHACHIMSIMH pa3BUTHUS
COBPEMEHHOM XMMMM. OJTa HayKa H3Yy4aeT MaTepUalbHbIH MHpP, 3aKOHBI €ro pa3BUTHA,
cnenn(uyeckyro XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBACTCSl HAyYHBIA B3IV HAa MUpP. 3HaHHE XMMHUU HEOOXOIUMO JJIS IUIOJIOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa J00OH HampaBIEHHOCTH. 3HAHWE XUMHH IO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAayudyHOE IpPEICTaBICHUE O MAaTepHH, BEUIECTBE KaK OJHOM M3
BHJIOB JIBHKYILIEWCS MAaTEPUU, MEXaHU3ME MPEBPAIICHU XUMUUECKUX COCIMHEHUM, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX Ipolleccax B COBpeMEHHON TexHuke. [Ipu m3yueHuu Kypca XUMUU
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XHMHUYECKUX PACUETOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJILHOTO  BBIMOJHEHUS XHMHYECKHUX OSKCIIEPUMEHTOB H
0000mienust  ¢akroB. [loHMMaHWe  3aKOHOB XHMMHUU TIOMOXKET CTYAEHTY B pEIICHHH
HKOJIOTHUECKUX TMpoOsieM. 3HaHME Kypca  XUMHH HEOOXOJMMO M JUIS TOCIEAYIOIIEro
YCIIEIIHOTO U3yUYEHUS CIENMAIBHBIX AUCLHUIIINH.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET cileayromme (OpMBI  OpraHU3alud
y4eOHOTr0 mporiecca: JEKINH, JJa0opaTopHbIe pabOThl, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTALINH.

[TporpaMMoil NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUIbl KOHTPOJSA: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B hopMe IK3aMeHa.

OO61mas TpyA0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX eMUHUIIB, 108 yacos.
S3bIK 00yUeHUs IO AUCHUILTUHE «PYCCKUI.



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Lenb naHHOW TUCHMIUIMHBI — YCBOCHUE CTYACHTAMH TEOPETUUYECKUX OCHOB O0OIIeiH
XUMHH, XUMHHM BOKHEMIIMX 3JIEMEHTOB M MX HEOPraHWYECKHX COEAUHEHUH, (opMupoBaHue
XUMHUYECKOT'O MBIIICHUS Y CTYACHTOB, pa3BUTHE HABBIKOB HCIIOJIB30BAHUS CBEICHUH O (hr3HKO-
XUMHYECKHX CBOMCTBaX pa3iIUYHBIX CHCTEM [UIsl CHHTE3a COOTBETCTBYIOIIUX COCIUHCHHIA,
BBITIOJIHEHHE TEPMOAMHAMHUYECKUX M KHHETHYECKUX pacueToB. [IpuoOperenune HEKOTOpPOTO
OMNbITa SKCHEPUMEHTAIBHBIX MCCIENOBaHUN s pa3paOOTKM  HOBBIX METOAOB CHHTE3a H
NpUAAHUs MaTepuangaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKca CBOMCTB. [IpencraBineHue
BO3MOXHOCTH CTYAEHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKM B 00JaCTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCHUILUIMHBI OOYYAIONIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMHA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Ko u HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUXKECHUA KOMIICTCHIIUN

OIIK-5 Crnocoben
HCIOJIL30BaTh CBOMCTBA

KOHCT MOHHBIX U
PYKL OIIK-5.3.1 3HaeT o6nacTy MpUMEHEHHUS,
ANEKTPOTEXHUICCKUX

ObmenpodeccuoHanbHbIe CBOWCTBA, XapaKTEPUCTHKH U METOMBI
MaTepualioB B pacueTax
KOMIICTCHIIHH VICCIIC/IOBAaHHS 3JICKTPOTEXHHYESCKUX H

HapaMeTpOB " pe)KHMOB KOHCT IIMOHHBIX MAaTEPHUAJIOB
00BEKTOB pyK p

npodecCHOHATbHON
ACATCIIbHOCTU

ITK-1 CrocoOHOCTE
NpUHUMATh Y4acTUE B
MIPOCKTUPOBAHUH
ANEKTPOTEXHUYECKUX U
AJIEKTPOIHEPTETUICCKUX
YCTPOMCTB,
CIIELIMATIbHBIX I1K-1.B.2 BnafgeeT HaBLEIKAMU
BHGKTpOMexaHI/I‘-IGCKI/IX HpI/IMeHeHI/ISI OCHOBHBIX 3aKOHOB
CHCTEM B COOTBETCTBUU | OPTAHMYECKOW U HEOPTaHUYECKON

C TCXHUYCCKUM XHUMHHU, HpI/IpOI[I:I XHMH‘IGCKOﬁ CBA3U
3aJaHUEM U 9JIEMEHTOB; HCIIOIL30BaHUS OCHOBHBIX
HOpMaTI/IBHO- METOA0B XUMHUYCCKOI'O UCCIICAOBAHUA
TEXHUYECKOH BEIIECTB U COCIUHECHUHN
JOKYMEHTALUEM,
coOro1ast pa3InuHbIe
TEXHUYCCKHUC,
sHeprodhPpeKTUBHBIC U
DKOJIOTHYCCKHUE
TpeOOBaHMS

[IpodeccuonanpubIe
KOMIICTCHIHH




2. Mecro nucuuminHsl B cTpykType OI1
JucnurnimuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
P U3YYCHHUH CICAYIONINX JUCIIUILINH:
— «Dusuxay,

3HaHI/ISI, IMOJIYYCHHBIC IIPpH H3Y4YCHHUU MaTcpuajia HaHHOﬁ JUCHUIINIMHBI, MMCIOT KakK
3HAYCHUEC, TaK U UCHOJIB3YIOTCS IIPU U3YUYCHUU APYTIUX JUCHUIIINH.

— «MarepuanoBeicHUE,
— «Mertpomorus».

3. OOBeM U TPyI0EeMKOCTb TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHHUIUIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoemMkocTh Mo
Bun yuebHoO# paboTh Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu 8 8
AyoumopHhuvie 3anamus, BCETO Yac. 51 51
B TOM YHCJIE:
nexuu (J1), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 21 21
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amer (3auer, dudd. 3au, JK3. JK3.
DK3.%%)

*%
Tlpumeuanue:  KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCLHUIUIMHEI IO pa3jenaM 1 BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(uac) (uac) (dac) (dac) (uac)
Cemectp 2
Pasnen 1: Beenenue B XUMUIO 1 5 2
Temal.l.IlongaTue BemecTBa 1 1 1 1
XUMHYECKOHN PEAKIMU, OCHOBHBIE
OIpeACIICHYS.




Tema 1.2

CrexnoMeTpuiecKue 3aKOHBbI.
OyHIaMeHTaIbHbIE TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3. CiocoOsI onpeneneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Pazgen 2. Ctpoenue BemiecTBa

10

Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

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

Tema 2.3. XuMHu4yeckas CBI3b, BUIBI
XUMHYECKOU CBS3H.

Tema2.4. MeTo1 BaJIEHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meroa MOJEKYISPHBIX
opOuTanei.

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

Paznen 3. XuMHUYEeCKHE CUCTEMBI.
OO1m11e 3aKOHOMEPHOCTH XUMUYECKHX
MTPOIIECCOB.

15

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

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

Tema 3.3. CKOpoCTh XMMUYECKOI
peaKuy U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

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

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

Tema3.6. DnekTpoIuTHYECKAS
Jucconranys, BOIHBIE pACTBOPEL
ANEKTPOIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUIPOJIU3 COJICH.




Tema3.7.CBoiicTBa pa30aBiIeHHBIX 2 1
PacTBOPOB HEINEKTPOJIHUTOB, BOJTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI

Payns.

Paznen 4.0OCHOBBI 37IEKTPOXUMUYECKUX 4 8 4
MIPOIIECCOB.

Tema 4. 1.0KUCIUTENBHO- 1

BOCCTAaHOBUTEIHHBIC PEAKIIHH

Tema 4.2 . XuUMHYECKHE HCTOYHUKU 1 4 2
ANEKTPUYECKOTO TOKA. [ ambBaHUYECKHE

JJICMCHTHI.

Tema 4.3.2O1€eKTponu3, 3aKOHBI 1 1
Dapapes.

Tema 4.4.Koppo3sust u 60pb0a ¢ HEl. 1 4 1
Pa3nen 5:CBoiicTBa MPOMBINIIEHHO- 4 3
BKHBIX 3JICMCHTOB U UX COCTMHCHUI

Tema 5.1. Knaccbl XUuMHUECKUX 2 2

COEAMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BAXKHBIX DJICMCHTOB U UX COG,Z[HH@HHﬁ.

Tema 5.2. Xumunueckas 2 1
unaeHTuukanus. Meroabl
XUMHUYECKOT0 UCCIEAOBaHUS U aHAIN3a
BEIIIECTB U UX MPEBPAIICHUMN.

Hroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBHINTOJHEHUHT
Oo0y4yaromKUMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oymymien
npodeccHoHaIbHON AEeATENTFHOCTHIO.

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

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena H N
a3BaHUC U COACPIKAHUC Pa3aCIIOB U TCM JICKIITUOHHbBIX 3aHATUA

Pasnen 1 BBenenue B XUMHIo.

Tema 1.1. [ToHsiTHE BemiecTBa U XUMHUYECKOW PEAKIIMN, OCHOBHbBIC MOHATHUS U
onpeJIeICHUs.

Tema 1.2. CrexnoMerpuueckue 3akoHbl. DyHnaMeHTanbHbIE MOHATHS U

3aKOHbl XMMHH: 3aKOH COXPAHEHHUsI MacChl, 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA, 3aKOH KPATHBIX OTHOIICHUH, 3aKOH 00BbEMHBIX
OTHOIIEHUH. 3aKOH ABOrajpo, CIEACTBUS 3aKOHA ABOTraJipo.

Tema 1.3. CrocoOwl  ompeneneHus KOJINYECTBA  BEILECTBA, 3aKOH
3KBHBAJICHTOB. Pacuétr M’ (MOJApHBIX MacC IKBHBAJICHTOB) IS
MPOCTHIX BELIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coner. dakrop
SKBHUBAJIEHTHOCTH.




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Paznen 2:

Crtpoenue BeniecTsna.

Tema 2.1.

OcHoBHBIE  CBElEHHUA O CTpoeHMM aroMoB; KBaHTOBO-
MexaHudeckas Mojenb aroma. OpOuTaib, KBaHTOBBIE YHUCIA,
ypaBHeHue Illpénunrepa, ypasHenue J[le-bpoins, ypaBHeHue
[Tnanka, MPUHIIATT HeonpenenéHHocTu [ eiizenOepra.
DneKTpoHHO-TpaduvecKkue GOpMyIbI.

Tema 2.2.

Ilepuonnueckuii 3akon J[.M.MenpeneeBa, cBa3p IL.C. co
ctpoeHueM  aroma.  Ilepumonsl,  Tpymmel,  JAMArOHAIbHAs
3aBUCHMOCTh. 3aKOHOMEPHbBIC M3MEHEHHS CBOICTB 3JIEMEHTOB
coequHeHuil (3 (eKkTUBHBIA panuyc, SHEPTUUM HOHM3ALUU U
CPOJCTBA K 3JIEKTPOHY, JICKTPOOTPHIATEIHLHOCTB).

Tema 2.3.

XuMuueckasi CBs3b, BUABl XUMHYECKON CBs3U. Bo30OyxnéHHoe u
HOpPMAJIbHOE COCTOSIHME aroMa. ['mOpuausanus 3JIeKTPOHHBIX
o6akoB. CriocoOb!I epeKpBhIBaHUS IEKTPOHHBIX 00JIaKOB, CUTMa-
MU-J1eJIbTa-IEPEKPhIBAHNUS. ITpocTpancTBeHHas CTPYKTYpa
MOJICKYJI.

Tema 2.4.

MeToa BaJleHTHBIX CBsi3ed, Crmocod oOpa3oBaHHS KOBAJICHTHOU
cBaA3u Mmeron JlonnoHa u I'eitiiepa. [lonspHOCTH CBA3M CBOMCTBA
KOBAJIEHTHOH CBS3H.

Tema 2.5.

Merton MoneKyyIsipHbIX opOuTaneil. Ilopsimok U dPHEPrus CBSI3U.
CBs3BIBAIONINME U PA3PBIXIISIONINE OPOUTAIIN.

Tema 2.6

HeBaneHTHble  TUIBI CBA3CH: HMOHHAs CBSA3b, METAJUIMYECKAS
CBsI3b, BOJOPOJHAs CBS3b, cUibl BaH-nep-Baanbca. KommiekcHsie
coequHeHUs. Pob KOMIUIEKCHBIX COEIMHEHUH B IPHUPOIE H
TexHuke. Teopus kpucramnyeckoro mnoiisi. KoHaeHcupoBaHHOE
COCTOsIHME BelecTBa. TBepble BElIECTBa.

Paznen 3

Xumuyeckue cuctembl. OOIMe 3aKOHOMEPHOCTH XHMHUYECKUX
MPOIIECCOB.

Tema 3.1.

OHepreTuka XUMHYECKHX IIPOLECCOB, BHYTPEHHSS SHEPIUs,
TEIUIOBOM 3(PheKT XUMUYECKUX peakiui, 1-u, 2-i, 3-i 3aKOHBI
TEPMOJUHAMHKH, DHTPOIUS, KaK (YHKIHUS COCTOSHUS, SHTAIBITHSL.
XUMHAYECKHUH ITOTEHIHAAI.

Tema 3.2.

sHeprus ['mbGOca, HampaBICHHOCTb XMMHUYECKHX IIPOLIECCOB,
XMMHYECKOe U (ha30BOE PaBHOBECHE.

Tema 3.3.

CKOpoCTh XMMHMYECKON DPEAKIUU M METOABl €€ PEryJupOBaHUS,
3aKOH JehcTBUS Macc. YpaBHeHue [ympOepra wu  Baare.
MosnekynapHOCTh peaklUuu, TMOPSAOK pPEaKUuu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM peakuuu OT KoHIeHTpauuu. KoHcraHnTa
CKOPOCTH (PU3UYECKUI CMBICIL.

Tema 3.4

DHeprusi akTUBallMM, ypaBHEHHE AppeHuyca, mpaBuio Bant-
Fodda, xaTanmuzaTopsl W KaTaIUTHUYECKUE CUCTeMbl. OCHOBHOM
IIOCTYJIAT XHMHYECKOM KHHETHKH, KHHETUYECKOE YpaBHECHHE.
Biusaue teMmeparypbl Ha CKOPOCTb XUMHYECKOW PpEaKLUU,
ypaBHeHHE AppeHnyca. MexaHusM NpPOTEKaHUS KaTaIUTHYECKUX
peakuuil. Xummndeckoe papHosecue npunmun Jle-Illarense.




Howmep pasnena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 3.5

PacTBopbl, muCIepCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa
pactBopoB.  TepMoaMHaAMHUYECKHE XapaKTEPUCTHKU IIpolecca
o0pa3oBaHMs PACTBOPOB. CUJIBHBIE U CIIA0BIe DIIEKTPOJIUTHI,
MOHHBIE paBHOBECHS B BOJHBIX pacTBOpax, I[POU3BEICHHE
pacTBOPUMOCTH

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanusi, BOJHBIC PAaCTBOPLL
JIEKTPOJIMTOB, BOJOPOJHBIA IMOKa3aTelb, peakuuud OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CpoiicTBa  pa30aBJIICHHBIX  PacTBOPOB HE3JIEKTPOJIUTOB,
Komnurarususie CBOMCTBA pacTBOPOB, 3aKOHbl  Payus.
Kpuockommust D0ymmnockonus. OcMOTHYECKOE NaBiieHHE. 3aKOH
I'enapu. N3otonnueckuii ko3P hUIIUEHT.

Paznen 4.

OCHOBBI 3JIEKTPOXUMUYECKUX ITPOLECCOB.

Tema 4.1.

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

Tema 4.2.

XUMHUYECKUE UCTOYHUKHU AIEKTPUUECKOTrO TOKa. ['ampBaHMUYECKue
AJIEMEHTBI, CTAHJAPTHBIC AJIEKTPOJAHBIE MNOTEHUHUANbI. J[BOMHOMN
JJIEKTPUYECKUN  cioi. YpaBHeHue HepHcra. PaBHOBECHBIN.
NIEKTPOAHBIN noTeHan. CTaHAapTHBIA BOAOPOIHBIN MIEKTPOLI.

Tema 4.3.

OnexTponus, 3akoHbl Papanes KaTolHble M aHOIHBIE IIPOLECCHI
PacTBOPOB M PACILUIABOB HJIEKTPOJIUTOB.

Tema 4.4

Koppo3sust u 6oprba ¢ Hell. YpaBHEHUSI KOPPO3UUHBIX MPOIECCOB
C KHCIOPOJHOW U BOJgOpoAHOW aemnomspusanueit. CrocoObl
3Tl OT KOPPO3UM — XUMHUECKHE, DICKTPOXUMHYECKUE
(MeTamMUecKue- KaTOAHbIC, aHOAHBIE MOKPHITHA). JlermpoBanue
METAJUIOB.

Paznen 5.

CBoiicTBa MPOMBIIIJIEHHO BaKHBIX 3JIEMEHTOB U WX COEIUHEHMIA.
HonyquHe MCTAJIJIOB. MeTaJIJII/I‘IeCKI/Ie CIIJIaBbI U KOMIIO3UTHI.

Tema 5.1.

Knaccel XUMHYECKHMX COEIMHEHUW, CBOWCTBAa IMPOMBIIUIEHHO
B)XXHBIX DJIEMEHTOB U HX coeauHeHudl KoMmo3uImoHHbIC
matepuansl. Kepmersr. Xumus wmeramioB (Al,Fe, Sn,Pb,Mo)
Xumus HemerauioB: C,SI,S , ¢dymrepen, kapoun. Torumsa
(TBEpHmoe, XKHUIKOEe, Ta30BOE), CMA30YHBIC MaTEPHAIIBI, MOTOPHBIE
Macia.

Tema 5.2.

Xumuueckas UICHTUPUKAIHS. Meroasl XUMHUYECKOTO
UCCIIEOBaHUsI M aHalM3a BEIIECTB W MX IPEBpPALICHUM.
KadecTBeHHBIII M KONMMYECTBEHHBIM aHau3.(I'paBUMETpUYECKHU,
TUTPUMETPUYECKUN, KOMIUIEKCOHOMETPUYECKUN METO/bI
aHaIM3a).

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmmma 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

/o

Ne | Tewmsl npaktudyeckux | @OpMbI IPAKTUYECKUX

W3 Hux Ne
TpynoeMKocTh, |MpakTHUYECKOM |pasnena
3aHITHN (gac) IIOATOTOBKH, |AUCLUII
(dac) JIUHBI




VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEICHBI B TA0IUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
MpaKTH4e
No Tpynoemkoct N paznena
HanmMenoBanue 1abopaTopHbIX padboT CKOH
/11 b, ("ac) IUCIIAI
MOATOTOB
JIUHBI
KH, (dac)
Cemectp 2

1 Crexuomerpudeckue 3akoHbl. DyHIaMEHTATBHBIC 1
MOHATHSI W 3aKOHBl  xuMuU.  CrmocoOsl 5 1
OTpesieNIeHUs] KOJIMYeCTBa BEIECTRA.

2 Omnpenenenue M’ s3kBHUBalIeHTa MeTasuIa 3 1 1

3 Ompenenenne TermoBoro 3ddexra peakiuu 4 2 3
HEUTpaJIU3aLiHU.

4 N3mepenne u pacueT 3IeKTPOAHBIX IMOTEHIIUAIOB 4 2 4
MetauioB U DJIC raibBaHUYECKUX IJIEMEHTOB.

5 XuMHu4YecKkass M DJIGKTPOXUMHUYECKas KOppO3us, 2
Uccnenosanue KOppO3UH METAJIOB u 4 4
onpeereHue HHrHouTOpHOTO P dheKTa.

Bcero: 17 8

4.5. KypcoBoe nMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs

Bunsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.
Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
gac gac
1 2 3
N3yueHnune TeopeTnuecKkoro Mareprania
10 10
nucturiuasl (TO)
Pacuetno-rpaduueckue 3aganus (PI'3) 1 1
[ToaroroBka K TeKyIieMy KOHTPOIIO 9 9
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 4 4
[ToaroroBka K MpoOMEKyTOUHOMU 4 4
arrectaruu (I1A)
Bcero: 21 21

5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl O00YyYaromUXcs yKa3aHbl B
ma. 7-11.




6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX W3JAHUN

[lepeueHp MEUaTHBIX U 3JIEKTPOHHBIX YYEOHBIX H3IaHUN MPUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHp MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUN

KonuuectBo
9K3EMILISIPOB B
Mudp bubnuorpaduueckas cepiika / URL anpec GH?Ig)P;(;I:Ke
AIIEKTPOHHBIX
AK3EMILISIPOB)
https:// I'muuka, H. JI. OGmiast xumusi B 2 T : y4eOHUK JIJISl aKaJIEMUYECKOTO
urait.ru/ OakanaBpuata / H. JI. 'munka ; mon pemakiueii B. A. ITorkosa,
bcode/3 A. B. babkoBa. — 19-e u3z., nepepab. u gon. — Mockaa :
88933 NznarensctBo KOpaiit, 2016. — 729 ¢. — (bakamagp.
Axanemuuecknii kype). — ISBN 978-5-9916-6445-5.
https:// OO0mmas 1 HeopraHuvecKkas XuMusl. 3aIauHuK : ydeOHOe mocodue s
urait.ru/ akagemuaeckoro OakamnaBpuara / C. C. babkuna [u ap.] ; mox
bcode/4 penakumeit C. C. babkunoit, JI. JI. TomuHo#. — Mockga :
32806 WznarenscrBo FOpaidt, 2019. — 464 ¢. — (bakanasp.
Axagemudeckuii kypc). — ISBN 978-5-534-01498-3.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI : [ DIEKTPOHHBIN
pecypc] : yue6noe 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.
Xumus. OCHOBHBIE CTEXHOMETPUIECKIE 3aKOHBI, CTPOCHUE
BEIIECTBA, TEPMOAMHAMHKA, KHHETHKA, PACTBOPHI, AIEKTPOXUMHUS:
[DnexTponnslii pecypc] : yuednoe nmocoodue / T. E. Kpbutora, T. 1.
®domuuena ; C.-IleTepd. roc. yH-T a3poKoCM. MpUOOPOCTPOCHHUS. -
DeKTpoH. TeKcToBbIE AaH. - CankT-IletepOypr : M3a-Bo ['YAIL,
2020. - 148 c.
54X45 Xumus : yaeOHHK a7is By30B / A. A. 'ypoB [u ap.]. - 2-e u3n., crep. - 15
M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 784 c.
OO6mast xumus : [ DNeKTpOHHBIN pecypc] : yaeOHO-MEeTOInYecKOoe
nocobue / T. E. Kpsiosa ; C.-IleTep0. roc. yH-T a3poKOCM.
npubOPOCTPOCHUS. - DIEKTPOH. TeKCTOBBIE 1aH. - CII6. : M3a-Bo
['VAIL 2016. - 98 c.
JlabopaTopHble U CeMUHAPCKHUE 3aHATHS 110 O0IIeH 1
54 A9 HeopraHuyeckon xumuu : yueoHoe nmocoodue / H. C. Axmeros, M. K. 10
Asu3oBa, JI. U. bageiruna. - 6-e u3a., crep. - CIIO. : Jlans, 2014. -
367 c.
r:gﬁgéée I'enbman, M. U. Heopranuueckas xumus : yaeOHoe mocodue / M.
i( com/ . T'ensdman, B. I1. FOcTparoB. — 2-e uza., crep. — CaHKT-
bbok/ [TerepOypr : Jlans, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
54 E55 OcHoBHI 00111e# XMMuH : yaeOoHoe rocodue / B. U. Endumos. - 2-¢ 20
usn. - M. : UHOPA-M, 2017. - 256 c.
7. IlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMalOHHO-

TGHGKOMMyHI/IKaHI/IOHHOI\/'I CeTUu «I/IHTepHeT», H€O6XOI[I/IMBIX JIdA  OCBOCHHA JOUCHUIIIINHBI
npuBe/ieH B Tadsmiie 9.




Tabmuua 9

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

— IlepedeHb SJIEKTPOHHBIX O0pA30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL agpec

Haumenosanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMUH:

o0pazoBaTebHBIN

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

OMOINOTEKH

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA

8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENBHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHpb UCTIONB3yEeMOTr0 IPOTPAaMMHOT0 obecrieueHus npejacrasieH B Tadnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO 0OecrieueHUs

Ne i/t

Haumenosanue

He npenycmotpeno

8.2. Ilepeuenp WH(POPMAITMOHHO-CIPABOYHBIX

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE
[lepeyeHs WCHOMB3YeMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM TIPEJCTABJICH B
tabimue 11.

Ta6muma 11— [Mepeyers nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

CHUCTEM,UCIIOJIb3YyEMBIX

npu

00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne i/t Haumenosanue
He npenycmorpeno
9. MarepuanbHO-TeXHUYecKas 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS

Homep aynuropun

UCTIOJI30BaHUEM JEMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX
CTCHJIOB ¥ YCTAaHOBOK JUISI OTIPE/ICIICHUS YKBHBAJICHTA METAJLIA,
U3MEPEHUS SJICKTPOIHBIX MOTCHIIMAIOB, CKOPOCTH KOPPO3HH-
MCTAJJIOB - MUJIJIMBOJIBTMCTPBI; AHAJTIUTUICCKUC U 3JICKTPOHHBIC
BeChl; TjabopaTopHbie pH-MeTphl, IEHTpUDYTH 1 KaJTOPUMETP.

J‘;{ HanmeHnoBaHMe COCTaBHOM YaCTH MaTEPHAITBHO-TEXHUIECKOM Oa3bl (mpu
HE0OXOTMMOCTH)
1 | JIexuuoHHas ayIuTOpUs C UCTIOIB30BAaHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acremo,15)
Tabmui u cxem, [lepuoanyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
J..MenneneeBa, 00pa3iioB MUHEPAIOB, MOJIEIICH
IPOCTPAHCTBEHHBIX PELIETOK.
2 | Cnenuanu3upoBaHHas XUMHUECKas 1abopaTopus ¢ 33-02, 33-04

(acremno,15)

10. OueHouHbIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CocTaB OIICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.



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

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpOCOB K AK3aMEHY;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHas  mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTeprcTrKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHad mKaia PaKIEp bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHUTEIbHOM JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENHOCTBIO HAIPABJICHMUS;

— yMeJ10 000CHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpIO YCBOMJI IPOTPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTypBhI;

— HE JIOIIYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B TPAKTHYECKOM IPUMEHCHHH 3HAHHH
HarpaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHHUIA;

— YaCTHUYHO BJIAJCET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0sieM B KOHKPETHOM HallpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B PAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BHIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3agaun) asis sK3aMeHa mpeacTaBieHsl B Tabmuie 15.

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

Kon

Ne /i [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa
WH/INKAaTOpa




1. KBaHTOBO-MeXaHUYECKass MOAEb CTPOCHUS aTOMa. OIIK-5.3.1
I1K-1.B.2
2. Atom. [lpunamun HeonpenenenHoctu [ eiizenbepra. YpaBuenue /e OIIK-5.3.1
Bpoiins. BomnoBas ¢yHKIms. [1K-1.B.2
3. Vpasuenue lpeaunrepa. KBantosie uncna. [Ipuniun 3anpera OIIK-5.3.1
[Taynu. IlpaBuno Xynna, KneukoBckoro [1K-1.B.2
4, ITepuonnueckas cucrema [[.11. Menneneena OIIK-5.3.1
I1K-1.B.2
5. [leproauyHOCTh U3MEHEHUS CBOMCTB 3JIEMEHTOB: PAIUyC aTOMOB U OIIK-5.3.1
HMOHOB, SHEPIUU MOHU3ALUU, CPOJCTBO K JJIEKTPOHY, [IK-1.B.2
3EKTPOOTPHULIATENEHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
cnnocoOHocTh. CBs3p [1.C. co cTpoeHuem aToma.
6. OCHOBHBIE TUIIBI XUMHUYECKOH CBA3U. KOBaneHTHas CBS3b OIIK-5.3.1
I1K-1.B.2
7. Teopus rubpuau3anu U reomeTpust Mosekyi. [lomsprocts u OIIK-5.3.1
MOJISIPU3YEMOCTh KOBAJIEHTHOM CBSI3U M MOJIEKYJI I1K-1.B.2
8. MexMonexyspHble B3auMoeicTBus. BogoponHas cBs3b. OIIK-5.3.1
9. XuMuyeckas TepMOJIMHAMUKA OIIK-5.3.1
I1K-1.B.2
10. XuMHUYecKass KHHETHKA. XUMUUYECKOe PaBHOBECHE. OIIK-5.3.1
I1K-1.B.2
11. PactBopel. CriocoOBI BBIpaXEHHUsI KOHIICHTPAIIUHA PACTBOPOB. OIIK-5.3.1
CBoiicTBa pacTBOpPOB I1K-1.B.2
12. JucniepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS OIIK-5.3.1
I1K-1.B.2
13. PacTBOpPBI 37IEKTPOIUTOB. DNEKTPOIUTAYECKAS TUCCOLHAIUS OIIK-5.3.1
I1K-1.B.2
14, Juccoumarus Bojabl. Jlucconuanus KUCIOT U OCHOBaHUH. OIIK-5.3.1
Bonopoansiii mokaszaremnb I[IK-1.B.2
15. [Ipoussenenue pacTBOpUMOCTH. OHHO-0OMEHHBIE PEaKIIHH. OIIK-5.3.1
I'maposnus cosneil. I[IK-1.B.2
16. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN OIIK-5.3.1
I1K-1.B.2
17. [TonsTne «31eKTPOAHBIN NOTEHLIUAD. DIEKTPOXUMUYECKUE OIIK-5.3.1
MPONECCHI. DIEKTPOJIN3 PACIIIaBOB U PACTBOPOB I1K-1.B.2
18. O6ume cBoiictBa MetamioB. Kopposus metamuioB. Metozst 3amutel | OIIK-5.3.1
OT KOPPO3UHU I1K-1.B.2
19. KoHncrpykunonnsie Metaisl. Amomuanid. Xpow. JKeneso. OIIK-5.3.1
I1K-1.B.2
20. [Tonumepsr. OIIK-5.3.1
I1K-1.B.2
21. Xumudeckast uAeHTU(OUKAIMS, aHATN3 BEIIeCTBA OIIK-5.3.1
I1K-1.B.2

Bormpocsr (3agaun) nist 3avera / aud . 3adera npeacraieHsl B Tadnwuie 16.

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

Ne /i [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3ayera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO




[lepeyenp Tem Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHMUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS NPOMEXYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUSA
MpeACTaBICHBI B Tabmwuie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEIISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIL, pernaMeHTUpyIOIMX MOPAIOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. MGTOI[I/I‘IGCKI/IG YKa3aHus OJId 06yan0H1ch;1 10 OCBOCHUIO NJHUCIUITIINHBI
HGHBIO AUCHUIINIMHBL SBJIACTCA — TOJYUCHUC CTYACHTAMU HGOGXOZ[I/IMBIX 3H3.HHI>1,

YMEHUH U HAaBBHIKOB B OOJIACTH XMMHH, YTO IMO3BOJUT UM YCIICIIHO pElIaTh TEOPETUUYECKUE U
NPaKTUYECKHE 3a/1a4M B 00JIaCTH Pa3pabOTKU KOHCTPYKLUN YCTPONCTB, U3ACTHA 1 MEXaHHU3MOB
CHEIHMANIbHBIX 3JIeKTpOMEXaHUYecKuX cucteM. O0yyaromnyecs 10JKHBI OCBOUTH AUCHHUIUIMHY Ha
YpOBHE, MO3BOJIAIONIEM MM IPUMEHHUTh CBOM HAaBBIKM B OOJACTSIX aBUAIIMOHHO-KOCMHUYECKOM
TEXHUKH, 0OOPOHHOI MPOMBIIIIEHHOCTH, 3JIEKTPOIHEPIreTUKE, KOTOPhIE MOTYT HCIOJIb30BAThCA
B pa3HBIX O0NacTAX JEATEIbHOCTH HCCIEAOBaTEeNs, IOJYYMBILIETO MOATOTOBKY IO
oOpa3oBatenbHO# mporpamme crnenuanutera 13.05.02 «CrnenuanbHbie JIEKTPOMEXaHHUECKUE
CUCTEMBI».

11.1. Meroauyeckue yKazaHusi I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuaia
OCHOBHOE Ha3Hau€HHE JIEKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOMHOE, CUCTEMHOE, I1y0oKoe
U SICHOE H3JIOKEeHHE yueOHOro marepuaia. HasHaueHue COBpEMEHHOH JEKIHMHM B pamKax
JUCLMIUIMHBL HE B TOM, YTOOBI MOJYYHUTh BCIO MH(OpMAIMIO [0 TEME, a B OCBOCHHH
dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUI Hay4dHOH MbIciau. B ydueOHOM mponecce JIeKIus BBIIOIHIET METOI0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOH 0o0siacTH 3HaHus, €€ mpoOseMbl, AAeT LEeIbHOE MPEACTaBIECHUE O AUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00y4YarOIUMUCS JIEKIIMOHHOTO MaTepuaa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0H KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIIIJICHHSL.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSTEIIHHOM paOOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJNFMKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUsS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIAiIoB U
UCIIONIb30BaHMEM pa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX ITUCKYyCCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa IpeioCcTaBIeHUs JISKIIMOHHOI0 MaTepraa;

Berymnienue — yacTh JeKIMH, 11e7h KOTOPOH - 3aMHTEPECOBATh M HACTPOUTD ayAUTOPHUIO HA
BOCTIpUsATHE y4eOHOro Marepuaina. B ero coctaB BXOmsT: (HOPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTEePUCTUKA €€ — MPO(PEeCCHOHATIBHON 3HAYMMOCTH, HOBH3HBI U CTEMIEHN U3yUYE€HHOCTH, IETH
JIEKIMK; W3JI0)KCHHE TUIaHa JISKIIMH, BKJIFOYAIONIETO0 HAaMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJJICKAITNX PACCMOTPEHUIO Ha JIEKIHUW; XapaKTEpPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOAMMOW I OpraHu3alud CaMOCTOSATEIBLHONH pabOThl CTYIEHTOB, PETPOCHEKIIHSI-
HAIIOMMHAHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIHUU, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHWe Ha €ro poiib, MECTO M 3HAYeHWE B JAaHHOW AWCUUIUIMHE, a TaKXKe B
CHUCTEME JPYTUX HAYK.

OcHOBHasi 4YacTh - W3JIOKECHHE COJACPKAHUS JIEKIIUA B CTPOTOM COOTBETCTBUU C
MPEIOKCHHBIM TUTAHOM. BKJTIOYaeT pacKphIBAIOMMKA TEeMY JICKIUM KOHIENTYalbHBIA U
dakTUYeCKUi MaTepualn, €ro aHalu3 W OIEHKY, pa3lInyHble CIOCOOBI apryMEHTalluu |
JIOKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJIOKCHHUH.

3akiroueHre - TMOJBEACHHE O0Omero wurora Jeknuu, o0o00IeHne wmarepuana,
(GbopMyITUPOBKa BBEIBOIOB IO TEME JICKIIUH; OTBETHI HA BOMPOCHI CTYJCHTOB.

Jlis Hajuiekamero OCBOCHHSI Kypca XWUMHHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsSTHBIC
CpelICTBa, C MOMOINBI0 KOTOPBIX MOXHO TIE€penaBaTh CTyACHTaM WH(OPMAIUMI0 O BEIIECTBAX,
00BeKTaX W CymecTBe (PU3MYECKMX M XUMHUYECKUX TMpeBpalieHuid. JleMOHCTpanus OIBITOB,
MOJICNIA KPUCTATHYECKUX PEIIETOK, TAOMUII M TUTAKATHI C DHEPTrEeTUYCCKUMH JUarpaMmMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aTopaMu U 6e3 HUX U T.1.

OcymiecTBiIeHHE KOHTPOJS 3a BEJICHHWEM CTYACHTAMH KOHCIIEKTa— JICKIIUHA;, OKa3aHHe
CTyJICHTaM TIOMOIIM B BEACHWHU 3allUCHU JICKIUU — (AKICHTHPOBAHUE W3JIOKEHUS MaTepuaia
JICKIIMHU, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIOM pedd HauOojee BaKHOU HHQOpMAaIn,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUsS I OOYYaIOIMIUXCS IO BBITOJHEHHUIO JA0OPATOPHBIX
pabot
B xome BwIMmoTHEHUS Ja0OpPATOPHBIX PabOT OOyYaIOMUKCS JOKEH YIIyOWTh W 3aKpEINuTh
3HAHUs, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJIMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHH C KBaTU(UKAIMOHHOW XapakTEPUCTHUKON oOydaromerocs. BeimosHeHne
71a00paTOPHBIX PadOT COCTOUT U3 IKCHEPUMEHTAITBHO-TIPAKTHYECKOM, PacueTHO-aHAIUTUIECKOM
4acTe U KOHTPOJIbHBIX MEPONIPHUSITUH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpenesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelCTBaM,
00ecrevYnBarOIINM PEIICHUE CICTYIOINUX OCHOBHBIX 3a71a4 00y4JaroIerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKpCIJICHHUC, PA3BUTHC U ACTAIM3AlNA TCOPCTUUCCKUX 3H3.HPII>1, MOJIYYCHHBIX Ha
JIEKIUAX;

— TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CAaMOCTOATEIbHOHW  paboThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U MPUOOPAMH.

3agadue U TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT

3agaHue M TpeOOBaHUS K BBINOJHEHHIO JJAOOPAaTOPHBIX PAadOT NPUBEAECHBI B METOAMYECKUX
yKa3aHMsIX:

- Xumus : XUMHUYECKUE pPeaKIH, BbI3bIBAIOLINE IEKTPUUECKUI TOK, 3J1EKTPOIHBIE
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAUUYECKNE YKa3aHUs K
BBINOJIHEHHIO TabopaTopHO# paboTsl / C.-IleTepd. roc. yH-T a3poKoCM. IPUOOPOCTPOCHUS ;
coct.: 0. C. Huxonaes, T. E. Kpsiiosa. - Dnekrpon. TekctoBsle aaH. - CII6. : M3a-Bo ['YAIL,
2015.- 19 c.

— Xumus. TermnoBo#t 3G dEKT (SHTATBITNA) XUMUYECKON peaKIuy : [ DIeKTPOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITTOJIHEHHIO JtabopaTtopHoit pabotsl / C.-Ilerepb. roc. yH-
T a’pokocM. npudopoctpoenus ; cocT.: FO. C. Huxomnaes, T. E. KpsinoBa. - D1ekTpoH.
texkcToBble nad. - CII0. : U3a-Bo I'VAII 2015.-17 c.

- Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHUsI TI0 BBITTOTHEHHIO JabopaTopHoit padotsr / C.-IletepO. roc. yH-T
a’pokocM. pudbopocTtpoenus ; cocT.: T. E. Kpputoa - DnexktpoH. TekctoBsie naH. - CII6. : U3na-
Bo ['VAII, 2021. - 19 c.

- Xumus. Kopposus metamios : [ DNeKTpoHHBIN pecypc] : METOAMYECKHUE YKA3aHUS
10 BBINOJIHEHHIO JTJabopaTopHbIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS ;
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekcroBsle aaH. - CII6. : M3a-Bo 'Y AIL,
2016. - 27 c.

Crpykrypa 1 dhopMa oTdera o 1adoparopHOi padorte
1. Ilenb paGoTHLI.

2. JlaGopatopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.

4. OO6paboTka pe3yabTaToB
TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 JIaOopaTopHOU padore
OT4éT MTOMKEH COMEPIKATh TUTYIBHBIN JTUCT, a €r0 COJIEP>KaHUE COOTBETCTBOBATH O(hOPMIICHHIO,

cornacHo ['OCT 7.32-2017. (3amonHeHHBbIE TaOJHIBI C MOJTYYEHHBIMH IKCIEPUMEHTATbHBIMU

naHHeiMU) HopmartwBHas nokymeHTanus, HeoOxomumasi ansi oQOpMIICHHUs, TpUBEICHA Ha
anexktpoHHOM pecypcee I'YAIL: https//guap.ru/standart/doc

BrimiotHeHBI HEOOXOIUMBIE PACUETHI.
[TocTpoeHns! rpaduueckue 3aBUCUMOCTH OT 33JIaHHBIX ITApaMETPOB.
CrenaHbl BEIBOJEL.

a s wn

BrImonHeHbI KOHTPOJIBHBIE 33JaHMsI Ha TeMY J1a00paTOpHOI pabOTHI.



11.3. Mertoauyeckre  ykazaHus s OOy4aroIIMXCsl O MPOXOXKIACHUIO
CaMOCTOSITEIbHONU PabOThI

B xo/e BBINOJIHEHUSI CaMOCTOSATENLHOW padOThl, 0OYyUYaIOMIMKCS BBIMOJIHACT paboTy 1o
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
Yy4YaCTHA.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocs (GopMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKH B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAaeMbIX 3HAHHI, 00ECIICUYMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo JUCIHUILINHE;

11.4. Meroauueckue yKa3zaHusi JUIsi OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KadeCcTBAa 3HAHUU
00y4aroIuXcsl, OCYIECTBIIEMOrO B TEUEHUE CEMECTpPA C LEJIbI0 OLIEHUBAHUS X0/1a OCBOCHUS
JUCLUIUIAHBI.

1. 3ammra nabopaTopHbIX paboT
2. BrimoaHeHHEe TPOBEPOYHOM pabOTHI IO TEME JTA00PaTOPHOU PabOTHI
3. pemienue 3a1a4 1Mo Teme Ja00paTOpHOIl paboTHI.

11.5. Metoau4eckue yka3zaHUs I OOy4YaroUXcs MO MPOXOKIACHHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHas  arrectanus  OOYyYaIOIIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUHM, MOJYyYEHHBIX OOydYaloIIUMCS B IpoLEecce
W3YYCHHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSTEIBHOU pabOThI, CTIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
NepuoJl HK3aMEHALMOHHOM CEeCCMM M 3aBEepIaeTCs aTTeCTAllMOHHOM OLIEHKON «OTIIMYHO,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

CucremMa OLEHOK IIpM IPOBEIEHUM IPOMEXYTOUHOM aTTECTallUM OCYILECTBISETCS B
COOTBeTCTBUM C TpeboBanusmMu Ilonokenuit «O TekylieM KOHTpOJE YCHEBAaeMOCTH H
OpOMEXyTOuHOW arrectanuu cTyaeHToB ['YAII, oOydarommxcs MO MporpaMmam  BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
crynentoB B ['VAII



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

ITonmuce
3aB.
kaeapoit




