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AHHOTaUs

JucuuninuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrPaMMy BBICHIETO 0Opa30BaHUS
— mnporpaMMy OakajaBpuaTa II0 HalpaBJIEHUIO NOAroToBKH/ crnernuanbHocTH  13.03.02
«DIeKTPOIHEPIeTHKA U 3JIEKTPOTEXHUKA» HANPABIEHHOCTH «DJIEKTpOoMeXaHuKay. Jluciumirnaa
peanuzyercs kadenpoit «Ne31».

JlucuuniuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHLIUHI!

IIK-2 «CnocoOHOCTh y4acTBOBaTb B IUIAHUPOBAaHUM, IMOJTOTOBKE, 00paboTKe
Pe3yNbTaTOB SKCIEPUMEHTOB U KOHCTPYHPOBAHMHM KOMIIOHEHTOB 00BEKTa MpodecurnoHalbHOMI
JESATETbHOCTUN»

Conepxanue AUCHUIUIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHEM
UCTOPUHM XHUMHUHU, a TakKe C OCHOBHBIMU HAIPABJICHUSAMHU W TEHACHIWMSIMH Pa3BUTHUS
COBPEMEHHOM XHMMHHU. OJTa HayKa H3y4aeT MAaTepHaIbHBI MUpP, 3aKOHBI €ro pa3BUTHA,
cnenupuUecKyro XUMUYEeCcKylo (GopMmy IBHKEHHS MaTrepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBae€TCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKON JAesATENIbHOCTH OakanaBpa J1000W HaNpaBJIEHHOCTH. 3HAHWE XWMHH TI03BOJISET
chopMHPOBAaTh COBPEMEHHOE HAaydyHOE MPEICTaBICHUE O MAaTEpHH, BEUIECTBE KAaK OJHOM U3
BHUJIOB JIBUKYILEHCS MAaTEPUU, MEXAHU3ME MPEBPAIICHUN XUMUUYECKUX COCIMHEHUN, CBOMCTBAX
MaTepHaJoB O XMMHUUYECKHUX IMPOIEccax B COBpeMeHHON TexHuke. [Ipu u3ydeHun Kypca XuMuu
HEO0OXOUMO TIPOYHO YCBOHWTH OCHOBHBIE 3aKOHBI, OBIIQJICTh TEXHUKOW XUMHUYECKUX PACUETOB,
BbIpa0OTaTh HABBIKM CAMOCTOATEIBHOTO BBIMOJTHEHHUS XHUMUYECKUX OKCIHEPUMEHTOB U
0000menuss  ¢akroB. [loHmMaHWe  3aKOHOB XHMHH IIOMOXKET CTYJIEHTY B PEIICHUU
9KOJIOTHYECKUX MpoOiieM. 3HaHME Kypca  XMMHUM HEOOXOAMMO U JJi TOCIEIYIOIIEro
YCIIEITHOTO U3yUYEHUS CIEeIMATBHBIX AUCLIUTIINH.

[IpennogaBanue AUCUMIUIMHBI TpeaycMaTpUBaeT cienyromue (OpMbl OpraHU3aluu
yaeOHOro mporiecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTAIIUH.

[IporpaMMoli JUCHUIIIUHBI MOPETYCMOTPEHBI CIEAYIOIIME BHABl KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opMe IK3aMeHa.

OO0miast TpyA0€MKOCTh OCBOEHUS AWCIMILTUHBI COCTABISET 3 3aueTHBIX eAuHMIbI, 108
4acoB.
SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKHUI.



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO JUCIMUILIUHE

1.1. Ilenu npenoaaBaHusi JUCHUTUIUHBI

[lens maHHOW IUCIUIUIMHBI — YCBOCHHE CTYACHTAMH TEOPETHYECKHUX 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 JUIsl CHHTE3a COOTBETCTBYIOIIMX
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 U MPOJEMOHCTPUPOBATH HABBIKUA B 0OJACTH WHHOBAIIMOHHBIX
TEXHOJIOTHI

1.2. JlucuuminuHa  BXOOUT B  COCTaB  4YacTd, (HOpMHUPYEeMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIIECHUH, 00pa30BaTEeIbHON MPOrpaMMBbl BRICIIIETO 0Opa30oBaHMs (Ianee —
OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCLUUILIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTrataMu ocBoeHus: OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydaromuiics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIIETEeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMNA U MHANKATOPOB X 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
npoecunoHaNIbHON | METOIbI XUMHUYECKOIO UCCIIEIOBAHMSI BEIIECTB U
JESITEIIbHOCTUHI COETMHEHUI

2. Mecro nucummumHbl B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS

IIPYU U3YYCHHUH CIEAYIOUIUX JUCLIUILINH:

— «®Duzuka»,

— «Matemaruka. AHaJIUTHYECKas TeOMETPHs U JIMHEHHast anredpa,

— «be30onacHOCTb KU3HEAEATEIbHOCTH,
3HaHMS, T[IOJIyYEHHBIE I@pUM M3YyYEHUM MaTepuaja JaHHOM JAMCLUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU NPYIUX JUCLUILINH:

— «MarepuanoBeIeHUEY,

— «DJEeKTPOHUKA»,

— «DKOJIOTHUA»,

«OJIEKTPOTEXHUKAY,

«MeTpoaorus».




3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI

Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI O AUCIUILIMHE (M pacpeaesieHne 3TO TPYJOEMKOCTH IO ceMecTpaMm) IPeACTaBICHbI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
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) 38 38
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amen (3auver, udd. 3au, OK3. OK3.
DK3.*%*)

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

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHI.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIIE 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, HX TPYTOEMKOCTh

Paznenbl, TeMbI TUCITUIIIMHBI Jlexuun 113 JIP KII CPC
(dac) (C3) (dac) (dac) (dac)

Cemectp 3

Pasgen 1: BBenenue B XUMUIo 1 5 3

Tema 1.1.IToHsiTHE BeliecTBa U 1 1 1

XUMUYECKON PEaKIuy, OCHOBHBIC

OnpeJICTICHUS.

Tema 1.2 2 1

CrexnoMeTpuiecKue 3aKOHBbI.
OyHaaMeHTaIbHbIE TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3.CriocoOs1 onpeieieHust 2 1
KOJIMYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Pasznen 2: CtpoeHue BemiecTBa 6 - 10




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

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

Tema 2.3. XuMudeckast CBI3b, BUIBI
XUMHYECKOH CBSI3H.

Tema2.4. MeToJ1 BaJIGHTHEIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meron MOJEKYISPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJIMYCCKAA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baannbca.

Pa3nen 3:XuMuueckue CUCTEMBI.
OO01mre 3aKOHOMEPHOCTH XUMHYECKHUX
MPOIIECCOB.

14

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHAS DHEPI U,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus ['n66ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBeECHE.

Tema 3.3. CKOpoCTbh XMMHUECKOHN
pEaKUUK U METOJIbI €€ PEryJIMPOBaHUA,
3aKOH JICUCTBUS Macc,

Tema3.4. DHeprus akTUBALIUH,
ypaBHeHUE AppeHuyca, npaBuio Banr-
l'odda, katanuzarops! u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema 3.5. PacTBOpbI, AUCIIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTpoauTHIecKast
JMCCOLMalusl, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, peaKIui OOMEeHa,
TUAPOIIN3 COJIEH.

Tema3.7. CBoiicTBa pa3z0aBIeHHBIX
PacTBOPOB HEIIEKTPOJIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pasznen 4. OcHOBEI
ANEKTPOXUMHUYCCKUX IPOIIECCOB.

Tema 4. 1.0KHUCIUTENBHO-
BOCCTAHOBUTCIILHEIC peaKI_[I/II/I




Tema 4.2.xumMuyecKre UCTOYHUKHU 4 2
ANEKTPUUYECKOTO TOKA. [ abBaHUYECKHE

JJIEMEHTHI.
Tema 4.3. DnexkTposn3, 3aKOHbBI 2
Dapapes.

Tema 4.4. Kopposus u 60pr0da ¢ HEll. 1 4 2
Pazgen 5:CroiicTBa MPOMBIILICHHO- 2 3
BaXXHbBIX JJICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kimacchl XUMHUECKHX 1 1

COCIMHEHUH, CBOMCTBA IIPOMBIIIIEHHO
BaXXHBIX DJIEMEHTOB U UX COCIMHEHUMN.

Tema 5.2. Xumuyeckas 1 2
uaeHTuukanus. Meroabl
XUMHUYECKOTO UCCIEAOBaHUS U aHAIN3a
BEIIECTB U UX MPEBPAIICHUN.

Htoro B cemectpe: 17 17 38

HUroro: 17 0 17 0 38

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JalolmUMHUCs  OMNpEAENCHHBIX  TPYOOBBIX  (DyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.
Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u copepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgen 1 BBenenue B XuMuIo.

Tema 1.1. IlonsATHE BelecTBa U XUMUYECKOU PEAKLIUA, OCHOBHBIC
ONPEACIICHUS.

Tema 1.2. CrexnoMeTrpuueckne 3aKoHbl. @yH1aMEHTAJIbHBIE IOHATUS U
3aKOHBI XMMHH.

Tema 1.3. CriocoObI onpeieNieHUs KOJIMYEeCTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

Tema 2.1. OCHOBHBIE CBE/ICHUSI O CTPOCHUH aTOMOB; KBAHTOBBIE YUCIIA.

Tema 2.2. ITepuonnueckuii 3akon [[.M.Menneneena, cBs3b 11.C. co
CTPOEHUEM aToMa.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYECKOH CBS3H.

Tema 2.4. MeTo BaJICHTHEIX CBSI3€l, KOBaJICHTHAS CBA3b.

Tema 2.5. MeTo MONIEKYIISIPHBIX OpOUTamei.

Tema 2.6 HeBaneHTHBIC THIIBI CBSA3€ii: HOHHAS CBSI3b, METAIIHUCCKAs

CBA3b, BOJAOPOJHA CBs3b, CUIIbI BaH-nep-Baainbca.

Paznen 3 Xumudeckue cuctemMbl. O0IMe 3aKOHOMEPHOCTH XUMHUYECKUX
MIPOIIECCOB.
Tema 3.1. DHepreTruka XMMUYECKHUX MPOIECCOB, BHYTPEHHSS SHEPT U,

TETI0BOM 2P EeKT XUMHUECKUX peakuui, 1-i, 2-i, 3-i 3aKOHbI
TEPMOJAMHAMUKH, DHTPOMHUS, KaK (YHKIIHS COCTOSHUS, SHTATBITHS.
XHUMHUYECKUM ITOTEHITHAIL.




Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATHI

Tema 3.2.

sHeprus [ n60ca, HaPaBIECHHOCTh XMMUYECKUX TPOLIECCOB,
XMMHYECKOe U (ha30BOe PaBHOBECHE.

Tema 3.3.

CKopoCTh XMMHUYECKOH pEaKLIMK U METOJIbI €€ PEryJIHMpPOBaHUS,
3aKOH JEWCTBHUS Macc.

Tema 3.4

OHeprus akTUBallUY, ypaBHEHUE AppeHuyca, NpaBuio BaHT-
I'odda, karanuzatopsl U KaramuTUYECKHE cUCTeMbl. OCHOBHOM
MOCTYyJIAT XUMUYECKOW KHHETHKH, KHHETHYECKOE YpaBHEHHUE.
Bnusinue TemnepaTypbl Ha CKOPOCTh XUMHUYECKON PEeaKIIni,
ypaBHeHHE AppeHnyca. MexaHH3M NPOTEeKaH!Us KaTaTUTUYECKUX
peakuuii. Xumuueckoe pasHoBecue npuHuun Jlelllarenbe.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAXKEHHUS COCTaBa
pacTtBopoB. TepMoauHaMHUYECKHE XapaKTEPUCTHKH Mpolecca
00pa3oBaHMs paCTBOPOB. CHIIbHBIE U CIIA0bIE AIEKTPOJIHUTHI,
MOHHBIE PABHOBECHS B BOJIHBIX PaCTBOPAX, IPOU3BEACHUE
pacTBOPUMOCTHU

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I aucconunanus, BOAHBIC paCTBOPLI
3JIEKTPOJIMTOB, BOJAOPOAHBIN IIOKA3aTeNb, PEAKIIUU OOMEHA,
TUAPOIIU3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOJIUTOB,
KosunratuBHble CBONCTBA pacTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBI 3JIEKTPOXUMHUYECKUX ITPOLECCOB.

Tema 4.1.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuu

Tema 4.2.

XUMHYECKUE UCTOUYHHUKH 3JIEKTPUUECKOIO TOKA. [ albBaHUUECKHE
3JIEMEHTBI, CTAHIAPTHBIC AJIEKTPOIHBIC TOTECHIINANIBI. [[BOMHOM
JJIEKTPUYECKUN c10i. YpaBHeHne HepHcra. PaBHOBECHBIN.
AJIEKTPOHBIN NToTeHIMaN. CTaHIapTHBIA BOJIOPOIHBIN SJIEKTPOI.

Tema 4.3.

DnekTponus, 3akoHsl Dapajes

Tema 4.4

Koppo3sus u 6oprda c HE.

Paznen 5.

CBoiicTBa MPOMBIIIJIEHHO- BAXKHBIX 3JIEMEHTOB M UX COCIMHEHUI.

Tema 5.1.

Kitacebl XMMHU4EeCKHX COEIMHEHNM, CBOMCTBA MPOMBIIIJIEHHO
BaYKHBIX 3JIEMEHTOB U UX coenHeHnH KoMno3uioHHbie
marepuansl. Kepmersr. Xumus meramios (Al,Fe, Sn,Pb,Mo)
Xumust Hemeramios: C,Si,S , ¢pymnepen, kapoun. TormBa
(TBEpHoE, )KMUJIKOE, Ta30BOE), CMa304YHbIE MAaTEPHAJIbl, MOTOPHBIE
Maca.

Tema 5.2.

Xumunyeckas uaeHTudukanus. MeToapl XUMHUYECKOTO
UCCJIEIOBaHMS U aHAJIM3a BEIECTB U X MIPEBPALICHUI.
KadectBeHHbIi 1 KoMuecTBEHHBIN aHanu3.(I paBUMeTprUUYECKUA,
TUTPUMETPUYECKUN, KOMIZIEKCOHOMETPUYECKUI METObI
aHaIM3a).

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

Ta6mmma 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

No | Tembl mpakTHYECKHX
/11 3aHATHI

N3 Hux Ne
DopMbI IPAKTUYECKUX | TpydoeMKOCTh, |MpPaKTUYECKOH |pa3aena
3aHATUN (gac) MOATOTOBKH, |AUCIUI

(dac) JIMHBI




VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

Ta6mmia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEACHBI B TaOIUIIE 6.

N3 Hux
npakTuy | No
Ne HanmMenoBanue 1abopaTopHbIX padboT Tpynoemkoc | eckoi |pasnena
/o Tb, (Jac) IMOATOTO | IUCIIAILI
BKH, |UHBI
(dac)
Cemectp 3
1 CrexuomeTrpudeckue 3akoHbl. DyHIaMEHTaTbHBIE 2
MOHATHSI ¥ 3aKOHBI XUMUHU. CIIOCOOBI 2 1
OTpesieNIeHUs] KOJIMYeCTBa BEIECTRA.
2 Omnpenenenne M’ s3kBHUBaJIeHTa MeTasUIa 3 3 1
3 Omnpenenenue TEIIOBOTO 3P eKTa peakiuu 4 4 3
HEeUTpaJIM3alkH.
4 N3mepenue u pacyeT 3JIeKTPOAHBIX TOTCHIUAIOB 4 4 4
MeTaioB u 3J]C ragbBaHMYECKUX JJIEMEHTOB.
S) XuUMHYECKas U HIEKTPOXUMUYECKAs] KOPPO3Hs, 4 4 4
HccnenoBanue Koppo3uK METAIIOB U
orpeJielieHue MHIMOUTOPHOTO 3 dekra.
Bcero: 17 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarommuxcs

Buapl camocTosiTenbHON paboThI B €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

N Bcero, | Cemectp 3,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
25 25
nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3) 1 1
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKYVY)
Jomamrnee 3aganue (/13) 4 4
KonTponbsabie paboTs! 3a0uHiK0B (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 4 4
arrectanuu (I1A)
Bcero: 38 38




5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSATEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl O00yYaromuxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

KonuuectBo
9K3EMILISPOB B
Mudp bubnmorpaduueckas ccouika / URL aapec 61/121‘[1312?\:[1“21(6
ANEKTPOHHBIX
9K3EMILISIPOB)
https:// ['munka, H. JI. Obmas xumus B 2 T : y4eOHUK JIJIS aKaIEMAYECKOTO
urait.ru/ OakamaBpuata / H. JI. 'munka ; mon penakuueii B. A. [Tonkosa,
bcode/3 A. B. babkoBa. — 19-e uzn., mepepad. u mon. — Mockaa :
88933 WznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanasp.
Axagemudeckuii kypc). — ISBN 978-5-9916-6445-5.
https:// OO01mast u HeopraHuyeckasi XuMus. 3aJJa4HuK : yaeOHoe mocobue asis
urait.ru/ akanemuueckoro 6akanaspuara / C. C. babkuna [u np.] ; mox
beode/4 penakmueii C. C. babkunoi, JI. JI. Tomunoi#t. — Mocksa :
32806 NznarensctBo KOpaiit, 2019. — 464 ¢. — (bakamnagp.
Axanemuuecknii kype). — ISBN 978-5-534-01498-3.
OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MPOLIECCHI : [ DIEKTPOHHBIN
pecypc] : yaue6HOe mocodue / T. E. KpwutoBa, T. Y. ®ommuuesa ; C.-
[Terep6. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHUS. - DIIEKTPOH.
TekcToBble faH. - Cankt-IlerepOypr : U3n-so I'VAIL 2019. - 77 c.
Xumus. OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI, CTPOCHUE
BEIIECTBA, TEPMOAMHAMHKA, KHHETHKA, PACTBOPHI, AIEKTPOXUMUS:
[DnexTponnsiii pecypc] : yuebnoe mocodue / T. E. Kpbutosa, T. 1.
®omuuena ; C.-Ilerepb. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS. -
DNeKTpoH. TeKCcToBbIe 1aH. - CankT-IleTepOypr : U3n-Bo I'YAII,
2020. - 148 c.
54X45 Xumus : yaeOHUK 17151 By30B / A. A. I'ypoB [u ap.]. - 2-e u3z., crep. - 15
M. : U3p-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OO6mmas xumus : [ DIEKTPOHHBIN pecypc| : y4eOHO-METOANIECKOe
nocobue / T. E. Kpbutosa ; C.-Iletep6. roc. yH-T a3pOKOCM.
MpUOOPOCTPOEHUS. - DIEKTPOH. TeKcToBbIe AaH. - CII06. : 3a-Bo
I'VAIIL 2016. - 98 c.
JlaGopaTopHbIe M1 CEMUHAPCKUE 3aHATHUS IO OOIICH H
54 A95 HEopraHuyeckoi xumuu : yaeonoe nocodbue / H. C. Axmetos, M. K. 10
Asuzosa, JI. U. bagpiruna. - 6-¢ u3g., crep. - CII6. : Jlans, 2014. -
367 c.
r:gﬁggée ['enspman, M. . Heoprannyeckas xumus : yuebHoe ocooue / M.
i(.com / . T'ensdman, B. I1. FOctpatoB. — 2-¢ u3., ctep. — CaHKT-
book/ [erepOypr : Jlanp, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
54 E55 OcHoBbI 0011e# XMMuH : yuebHoe nocobdue / B. U. Endumos. - 2-¢ 20
u3n. - M. : UHOPA-M, 2017. - 256 c.




7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
H(}OPMaLMOHHO-TEIEKOMM YHUKAIITMOHHOM ceTu « IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB

UH(POPMALMOHHO-

TEJICKOMMYHUKAITMOHHOW ceTu «VHTepHeT», HEOOXOAMMBIX I OCBOCHHS JHUCIUILIAHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(MOPMAIMOHHO-

TEJICKOMMYHUKALMOHHOU ceTh «HTepHEeT»

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-

TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec

HaunmenoBaunue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

o0pa3oBaTeNbHBIHI

CalT JJIs1 CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypcesl

OMOIMOTEKH

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI

00pa30BaTeNbHOTO MpoIiecca MO TUCITUTUIUHE.

[TepevyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOT0 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu

OCYIIECTBIICHUH 00pa30BaTEIILHOTO MPOIEcca MO TUCIUILTAHE

[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B

Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCcTaBIeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

JUISL  OCYILECTBIICHUS

Ne HammenoBanue cOCTaBHOM 4acTu
n/n MaTepHabHO-TEXHUUECKOW Oa3bl

Howmep aynutopuun

(mpu
HEOOXOMMOCTH )

1 .HGKI_[I/IOHHa}I ayauTopus € UCIIO0JIb30BAHUCM JCMOHCTPAIIMOHHBIX
Tabnuil u cxeM, [lepronnueckoi CHCTEMBl XHMHUYECKUX DJIEMEHTOB
J.M1.MenpeneeBa, 00pa3iioB MHHEPAIOB, MOJIEIICH
MIPOCTPAHCTBEHHBIX PEIIETOK.

32-01 (I'acremno,15)



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

2 | Cennanv3upoBaHHAs XUMHYECKast TaOOpaTOpHsI C 33-02, 33-04
UCTOJIb30BAaHUEM JE€MOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX (T"acrenno,15)
CTEH/IOB W YCTQHOBOK JUIS ONIPEAETICHHUS SKBUBAIICHTA METAJLIa,
U3MEPEHUS SJEKTPOIHBIX MTOTEHIUAIOB, CKOPOCTH KOPPO3UHU-
METAIIJIOB - MHJUTUBOJIBTMETPHI; AaHAIUTHYECKHE U IICKTPOHHBIC
BECHI; JJabopaTtopHble pH-MeTpsl, HEeHTpU(DYTH 1 KaJTOPUMETD.

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTeCTaI[un
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TIPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINHI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
3anaun.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMUCS TPUMEHSETCA S-0auibHasi IIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBI ~ YHUBEpPCHUTETa,  IpaBuUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayutpHad 1IKama PaKIep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

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

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTaEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
MO0 CYLIECTBY WM3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTyphl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITENbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CIIEUATIM3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYILECTBY M3JIaraeT €ro, ONMUpasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUU 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 0000IICHHUIA;

— YAaCTHYHO BJIJICET CUCTEMON CIeNMATH3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or11eHKa KOMITETEHITUHI

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

MaTepuana;
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,
— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Bompocs! (3agaun) 118 9K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1av) 11 IK3aMeHa Koxn
WHNKATOpa
1. KBaHTOBO-MeXaHUYECKasi MOJEIb CTPOCHUS aTOMA. [IK-2.V.1
2. Atom. [lpunuun Heonpenenennoctu I eiizendepra. Ypasuenue [le [IK-2.3.1
bpoitns. BomnoBas GyHKkIus.
3. VYpasnenue lllpeaunrepa. KBanroblie uncna. [Ipunuun 3anpera [IK-2.3.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro
4, ITepuonnueckas cucrema [[.11. Menneneena I1K-2.3.1
S. IIeproa4HOCTE U3MEHEHUS CBOMCTB 2JIEMEHTOB: PaJnyC aTOMOB 1 [IK-2.3.1
MOHOB, YHEPTHH HOHU3AIUH, CPOJICTBO K 3JIEKTPOHY,
AIIEKTPOOTPHUIIATETLHOCTh, OKUCIUTEIFHO-BOCCTAHOBUTEIIbHAS
criocoOHocTh. CBs3p I1.C. co cTpoeHuemM aroma.
6. OCHOBHBIE THUITBI XUMUYECKOHU cBs3U. KoBaneHTHas CBsI3b I1K-2.3.1
7. Teopus rubpuan3anuy u reoMeTpust Mmosieky. [lomsipHocTs 1 I1K-2.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJICKYJI
8. MexxMoJeKyIsipHbIe B3auMOoAeHCTBUSA. BoiopoaHas CBsI3b. I1K-2.3.1
9. XuMuyeckasi TEpMOIMHaMUKa [IK-2.3.1
[1K-2.V.1
10. XuMHUYecKass KHHETHKA. XUMUUYECKOe PaBHOBECHE. [1K-2.3.1
IMK-2.V.1
11. PactBopsl. CriocoObI BeIpaKEHUSI KOHIIGHTPAIIUNA PACTBOPOB. [1K-2.3.1
CBolicTBa pacTBOpOB [IK-2.V.1
12. JucniepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS [1K-2.3.1
IMK-2.V.1
13. PacTBOpPBI 37IEKTPOIUTOB. DNEKTPOIUTAYECKAS TUCCOLHAIUS I1K-2.3.1
IMK-2.V.1
14, Jucconmarnus Boabl. Jlucconuanus KUCIOT K OCHOBaHUH. [1K-2.3.1
Bonopoanslil nokaszarens IIK-2.V.1
15. [IpousBenenue pacTBOpuMocTU. IOHHO-OOMEHHBIE pEeaKIIiu. [1K-2.3.1
I'maponus coen. [IK-2.V.1
16. OKHUCIHTENbHO-BOCCTAHOBUTEHHBIC PEAKITUHI [1K-2.3.1
IMK-2.V.1
17. [TonsTne «3neKTPOAHBIN NOTEHIUAD. DIEKTPOXUMUYECKUE [IK-2.3.1
MPONECCHI. DIEKTPOJIN3 PACIIIaBOB U PACTBOPOB IIK-2.V.1
18. O6ume cBoiictBa MetamioB. Kopposust metamioB. Metozst 3amutel | [1K-2.3.1
OT KOPPO3UHU IIK-2.V.1
19. KoHncrpykunonnsie Metaisl. Amomuauid. Xpow. JKeneso. [IK-2.3.1
[1K-2.V.1
20. [Tonumepsl. [1K-2.3.1




ITIK-2.Y.1

21. Xumuueckas uIeHTH(GUKALWs, aHAIU3 BELeCTBA [IK-2.3.1
[K-2.Y.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacrabieHsl B Tadbuuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Kon

Ne /i1 I1epeuens Bompocos (3amay) s 3auera / nudd. 3adera
p P (3anaq) 1 andd WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUS KYypCOBOM paboThI
MpeJICTaBICHBI B Ta0wmIe 17.
Ta6mmia 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOITHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpOBEIEHMS MPOMEXYTOYHOM arTecTalMd B BHJE TECTUPOBAHUSA
MpeICTaBICHBI B TabwuIe 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB
MHIMKATOpa

Y4eOHBIM MJIaHOM HE TPETYyCMOTPEHO

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

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIOIIMX MOPAIOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroanueckue yKazaHus ik 00YJarOIIUXCs IO OCBOSHHUIO JUCITUILTAHBI

[lenbto AMCUMITIUHBI SABISETCS — MOJIY4YEHHE CTYACHTaMH HEOOXOIMMBIX 3HAHWM,
YMGHI/II\/'I 1 HABBIKOB B 06.HaCTI/I XUMHHU, YTO MO3BOJUT UM YCIICHIHO PCIIATL TCOPCTUYCCKUC U
IpaKTUYECKHE 3a/ayd B O0JAcTH SHEPreTUKH, MPOEKTUPOBAHMUS U SKCIUTyaTanueil JroObIX
AJIIEKTPOIHEPIeTUUECKUX U TEIIOPHEPIeTHUECKUX YCTaHOBOK, BHE 3aBUCUMOCTU OT TOTO, KaKOu
SHEPropecypc OHU UCHOIB3YIOT: YIHEPreTUYECKNE €CTECTBEHHbIE MMOTOKU MM HETPAJAUIIMOHHBIE
CXCMEI 3JICKTPO- U TCTIJIOTCHCPALIUH. O6yan0H1Hec;1 AOJIKHBI OCBOUTH JUCHUIUIMHY HAa YPOBHC,
MO3BOJIAIONIEM UM MPUMEHUTh CBOM HAaBBIKM B cepe PHEPreTUKH M AJIEKTPOIHEPIHMH IO
OOCITy’)KMBAaHUIO DJIEKTPUYECKHX CHCTEM, IIOJyYUBIIETO MOJATOTOBKY IO 00pa30BaTEeNbHOM
nporpamme O6akanaBpuatal3.03.02 «DneKkTposHEpreTUKa 1 JICKTPOTEXHUKAY.

11.1. Meroauyeckue yKazaHusi I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO Marepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE€ W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JICKIIMH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MBICITU. B ydeOHOM mpoliecce JEeKIUsl BBIMONHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIHMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCHUIUTMHAMH.

[LmanupyeMble pe3ylbTaThl IPU OCBOCHUH 00YYAIOUIMMHUCS JICKIIMOHHOTIO MaTepHaia;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM padOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHE TPO(ECCHOHATHLHO-IEIOBBIX  KA4ecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKM U TEXHUKU H O
MPOTHO3€E UX Pa3BUTHI HA OJIMKAMIIINE TOIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAJOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOrO0 Marepuajga MpHU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JTUCIUTIIHNHE.

CTpyKTypa OpeaocTaBiICHMS JEKIIMOHHOI0 MaTepraia;

Bcerymiienue — 4acTh JeKIUH, eI KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayAUTOPUIO HA
BOCTIpUsATHE y4eOHOro Marepuana. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JICKIIHH,
XapaKTEePUCTUKA €€ — TPO(PEeCCHOHATIBHON 3HAYMMOCTH, HOBH3HBI U CTEMIEHN U3yUYE€HHOCTH, IETH
JEKIHMH; U3J0KEHHE IUIaHa JIEKIMH, BKJIIOYAIOUIEr0o HAaMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MO/JIEKAIIMX PACCMOTPEHUIO Ha JIEKIIMH;  XapaKTEPUCTHKA PEKOMEHIYEeMOM JUTepaTyphl,
HEOOXOAMMOW IS OpraHu3allid CaMOCTOSATEIBLHONH pabOThl CTYIEHTOB, PETPOCHEKIIHSI-
HallOMHHAHHE O BOMPOCAX, PACCMOTPEHHBIX Ha— NPOUUIONW JIEKLHUH, CBSI3b HX C HOBBIM
MaTepUalioM, yKa3aHHUE Ha €ro poJib, MECTO W 3HAYCHHE B JTAHHOW IUCLUMIUIMHE, a TaKXke B
CUCTEME JAPYrUX HAYK.

OCHOBHasg 4YacThb - H3J0KEHUE COJIEPKAHMUS JIEKIIMA B CTPOIOM COOTBETCTBUHU C
IIPEJIOKEHHBIM IUIAHOM. BKIIIOYaeT pacKpelBarOIUi TeMy JIEKIMM KOHUENTYaJIbHbIN
dakTHYeCKUi MaTepual, €ro aHajiu3 | OICHKY, pa3JIMYHbIe CIOCOOBI apryMEHTAllMH |
JI0OKa3aTelIbCTBA BBIIBUTAEMbBIX TEOPETUUYECKUX MTOJIOKEHUH.

3akmroueHue - TMOABEACHHUE 0Omero wrora JEKIUH, o0000ImeHne Marepuana,
(dbopMyITHUpOBKa BBIBOAOB 10 TEME JIEKIIUU; OTBETHI Ha BOMPOCHI CTYICHTOB

Jns Hapmekamero OCBOEHHS Kypca XHWMHMHU HCIOJB3YIOTCS CHEUHATIbHBIE HarJIsIHBIE
CPEICTBA, C TIOMOIIBIO KOTOPHIX MOXXHO TEpelaBaTh CTyIEeHTaM WH(OPMAIHMI0 O BEIIECTBAX,
00BbeKTaX W CyliecTBE (PU3NUYECKHX M XUMHUYECKHUX MpeBpamieHuid. J[eMOoHCTpalmusi OIbITOB,
MOJIETTN KPUCTAJUTMUECKUX PEIIETOK, TAOJIUIBI U TUIAKAThl C SHEPreTUYCCKUMH JHarpaMMaMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJnu3aTopaMu U 0€3 HUX | T.I.

Ocy1iecTBieHHE KOHTPOJSL 3a BEACHUEM CTYACHTaMHU KOHCIIEKTa— JIEKLMH; OKa3aHue
CTyJIEHTaM IOMOIIM B BEACHUHU 3alUCHU JIEKUUU — (AKLEHTHUPOBAHUE HW3JIOKEHUS MaTepuaia
JICKIIMH, BBIJICJICHUE TOJOCOM, WHTOHAIlMEH, TEMIIOM peud Haubosee BaXHOW HHGOpPMAIINH,
WCIIOJIb30BaHUE Tay3 JUISl 3aIUCH Ta0JIHUII, CXEM)

=

11.2. Meroauueckue yka3aHHMs A OOYYaIOIIMXCS MO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabor



B xozme BeImonHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMUCS JOJKEH YIrIyOuTh H
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/JIETh COBPEMEHHOM METOJIMKON M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Brimonnenue mabopaTtopHbIX paboT COCTOUT M3 IKCHEPUMEHTANbHO-TPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BreimonHenue nmabGopaToOpHBIX pabOT OO0ydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIMM pelIeHre CIETYIOINX OCHOBHBIX 3aj1a4 00y4Jaroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHILINHBL,

— 3aKpeIUICHHE, pa3BUTHE W JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKITUSX;

— TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM TUCITUIUINHE,

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBHOHW  paboOThl ¢ J1abOpaTOpPHBIM
00opyI0BaHUEM U MPUOOPAMH.

3agadue u TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT

3agaHue M TpeOOBaHUS K BBINOJHEHHIO JJAOOPAaTOPHBIX PAadOT NPUBEAECHBI B METOAMYECKUX
YKa3aHMAX:

- Xumus : XUMHUYECKUE pPeaKkIiH, BbI3bIBAIOLINE NIEKTPUUECKUI TOK, 3JIE€KTPOIHBIE
MOTEHINANBI U SJIEKTPOJIBHKYIIME CHIIBI : [ DNEKTPOHHBIN pECypc| : METOAMYECKHE YKa3aHUS K
BBINOJIHEHHIO TabopaTopHO# padoTsl / C.-IleTepd. roc. yH-T a3poKOoCcM. IpUOOPOCTPOCHUS ;
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekctoBsie aaH. - CII6. : M3a-Bo 'Y AIL,
2015.-19c.

— Xumus. TermnoBo# 3G dEKT (SHTATBITNA) XUMHUYECKON peaKIuy : [ DIeKTPOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITTOJIHEHHIO JtabopatopHoit pabotsl / C.-Ilerepb. roc. yH-
T a’pokocM. npudopoctpoenus ; cocT.: FO. C. Huxomnaes, T. E. KpsinoBa. - DiekTpoH.
texcToBble nad. - CII6. : U3a-Bo I'VAIL 2015.-17 c.

- Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHMsI TI0 BBITTOTHEHHIO JabopaTopHoit padotsl / C.-IletepO. roc. yH-T
a’pokocM. mpudopocTtpoenus ; cocT.: T. E. Kpbutoa - DnexktpoH. TekcroBsie naH. - CII6. : U3na-
Bo ['VAII, 2021. - 19 c.

- Xumus. Koppo3us metamios : [ DNeKTpoHHBIN pecypc] : METOAUMYECKHUE YKA3aHUS
0 BBINOJIHEHHIO JTabopaTopHbIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS ;
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekcroBsie aaH. - CII6. : M3a-Bo 'Y AIL,
2016. - 27 c.

Crpykrypa 1 bopMa oTdera o0 1a0opaTtopHOi paborte
1. Ilenb paGoTHLI.

2. JlaGopatopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.
4. OO6paboTka pe3yabTaToB
TpeboBanus Kk 0(hOPMICHHUIO OTYETA O J1A00PaTOPHOM paboTe
OT4éT MOMKEH COMEPIKATh TUTYIBHBIN JIUCT, a €r0 COJIEP>KaHUE COOTBETCTBOBATH O(POPMIICHHIO,

cornacHo ['OCT 7.32-2017. (3amonHeHHBbIE TaOJIHIBI C MOITYYEHHBIMH IKCIEPUMEHTATbHBIMU



naHHbIMK) HopmaTtuBHas JOKyMeHTanus, HeoOxoaumas Uit Oo(QOpMIICHUs, INpUBEICHA Ha
anexkTpoHHOM pecypce 'Y AIL: https//guap.ru/standart/doc

BrimonHeHbI HE0OOXOTUMBIC PACUETHI.
[Toctpoensl rpaduveckie 3aBUCUMOCTHU OT 33/IaHHBIX TTapaMeTPOB.
CremaHpl BEIBOJEL.

g wn

BrinonHeHbl KOHTPOJIbHBIE 33JaHUs] Ha TeMY J1a00paToOpHOI paboTHI.

11.3. MeToauyieckue yKa3aHus JUIsl OOYYArOIIUXCS TI0 TPOXOKIACHUIO CAMOCTOSTETHHON
paboThI

B xone BbIMOJIHEHHsI CaMOCTOATENLHON PabOThI, OOYJAIOIIMICS BBITIOJIHIET paboTy IO
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHS.

B mporiecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUPOBaHUE paboyuero BpeMEeHH, KOTOpOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOIUYECKUI MaTepHal 1Mo TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUA i1 OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBAa 3HAHUU
00yJaroIUXCsl, OCYIIECTBISIEMOTO B TEUCHHUE CEMECTPA C IEIbI0 OI[CHUBAHUS X0a OCBOCHHUS
JUCIUTUIAHBI.

1. 3ammTa 1a60paTOPHBIX pabOT
2. BeinosiHeHre MPOBEPOUHOM pabOThI 10 TeMe JabopaTOpHOI paboTHI
3. perieHue 3a1a4 1Mo TeMe JabopaTopHOi pabOTHI.

11.5. Metoau4ieckue yka3zaHUs I OOy4YarOUXCs MO MPOXOKIACHUIO MPOMEKYTOTHON

aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOyYaIOIIUXCS  MPEAyCMaTpUBAeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYaloIIUMCi B IpoLEecce
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIBHOU pabOThI, CTIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPaKTHUYECKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHMHM W 3aBEpINAeTCs AaTTECTAI[MOHHON OIICHKOW «OTIHYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

CucremMa OLEHOK IIpM IPOBEJIEHUM IPOMEXYTOUHOM aTTECTAllUM OCYILECTBISETCS B
COOTBeTCTBUM C TpeboBanusiMu Ilonoxkenuit «O TekylieM KOHTpOJE YCHEBAaeMOCTH H
OpOMEXyTOouHOW aTrectanuu 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
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ITonmuce
3aB.
kaeapoit




