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Pabouas mporpamMma IUCHMIIMHBI «XHUMHS» COCTaBJI€HA B COOTBETCTBUM C TpeOOBaHUAMHU
denepanbHOro rocy1apcTBEHHOr0 00pa30BaTENbHOrO cTaHAapTa Boicuiero oopazoBanus (PI'OC BO),
YTBEP)KJICHHOTO TpuKa3oM MwuHucTepcTBa oOpa3oBaHus u Hayku Poccuiickoit ®eneparuu
20.10.2015r. Ne 1172. Pabouas mnporpaMma NpeAHAa3HA4YeHa [UIsi MOJITOTOBKH OakamaBpa IO
HAaMpaBJICHUIO 35.03.06 ArpouH:KeHepHus, npoPpuiib — IJIeKTOPoodOPy10BaAHUE "
3J1eKTPOTEXHOJIOTHH.

Hacrosimass pabGodass nmporpamMma JWCHUIUIMHBL — COCTaBJ€Ha B  paMKax  OCHOBHOM
npodeccuoHabHON 0OpazoBarenbHOl nporpaMmbl (OITOIT) u yauteiBaeT 0COOEHHOCTH 00yUeHHUS TTPU
MHKJIIO3UBHOM 00pa30BaHUU JIML[ C OFPaHUYEHHBIMH BO3MOKHOCTAMH 3/10poBbs (OB3) 1 nHBanumos.

CocraBuTelnb — KaHIWJAT TEXHUYECKUX HAyK, JONEHT Kadenpbl «MaremMaTudeckue W
€CTEeCTBEHHOHAYYHbIE JUCHUTUIMHBDY X0XJI0B A.B.

PabGouas nporpamMmma JUCHUIIIIMHBI O6CY)KI[CH3 Ha 3ac€JaHHuHu Ka(l)e,[[pbl «MareMaTH4ecKne M
CCTCCTBCHHOHAYYHBIC JUCHUIIIMHBD)

« 3 » mapra2017 r. (mpotokonNe 8 ).

3aB. kadenpoii «MaTemMaTH4ecKue U eCTECTBEHHOHAYYHbIE ,(}/7@.\(/ e
JUCLUIUIMHBDY, TOKTOP TEXHUYECKUX HayK, Ipodeccop E.M. Bacapsiruna

PabGouasi mporpaMMa JAUCIHUILIMHBI 000peHa METOIHUYECKON KOMHUCCHEH (aKyIbTeTa 3a04HOT0
oOyueHus

« 6 » wmapra2017 r.(mpotokonNe 8 ).

[Ipencenarens METOIMIECKON KOMUCCHH
(bakynbTeTa 3a04HOTO O0yUYEeHHUS, / /A H. Ko31oB
KaHIUIaT TEXHUYECKUX HAYK, JOLEHT Pl ol
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COJEPXAHME

[Tnaaupyemble pe3ynbTaThl OOy4YeHHS 1O JAUCHUIUIMHE, COOTHECCHHBIE C
IJIaHUpYEeMbIMU pe3ysibTaTaMu ocBoeHus: OITOII
1.1. ILenp u 3324 JUCHUILIAHEI
1.2. IInanupyemble pe3ynbTaThl 00YUCHHS 1O TUCIUILIHHE (TTOKa3aTeln
c(hOPMUPOBAHHOCTH KOMITETEHITHIH )
Mecto nucuumunbl B crpykrype OITOIT
OOBeM TUCHMITIIMHBI U BUABI Y4eOHOH paboThI
3.1.  Pacmpezaenenne ooObemMa JUCIUIUIMHBI IO BUAAM y4eOHOM pabOThI

3.2.  Pacmpenencnue yaeOHOT0O BpeMEHHU 10 pa3jesiaM U TeMaM

CTtpykTypa U cofiep>KaHue TUCIUILTIHBI

4.1. CopepxaHue TUCHUTLITUHBI

4.2. CopepxaHue JEKIIHHA

4.3. CopaepxaHue 1aOOpaTOPHBIX 3aHATUI

4.4. CopepxaHue MPAKTHYCCKUX 3aHATUH

4.5. Bunasl v coaepkaHue CaMOCTOSTEIHHON paboThl 00yJarOITUXCsI
Y4eOHO-MeTOINYeCKOe 00ECIIEUeHUE CaMOCTOSITEIbHON pabOThl 00YJarOIIUXCsI
10 TUCITUTUINHE

@®OoH/T OIICHOYHBIX CPEIICTB LISl TPOBEACHUS IIPOMEKYTOYHOMN aTTeCTalluu
00yJaromuxcs Mo AUCIUTUTHHE

OcHOBHas U JIONIOJHUTEIbHAS yueOHas TUTepaTypa, HeoOXoaumast JUisi OCBOCHHSI
JTUCIUTLTAHBI

Pecypcbl nHQOpMaIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTH «HTepHeT»,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLINHBI

Metoanyeckue ykazaHus il 00y4JaroIIuXcs 0 OCBOSHHUIO TUCIIMILIHHBI
WNudopmanoHHbIe TEXHOJIOTHH, UCTIONIB3yEMbIE TIPU OCYIICCTBICHUN
00pa30BaTeNLHOTO MPOIIeCCa M0 TUCIUIUINHE, BKITIOYas IepedeHb MPOrpaMMHOTO
obecriedeHrs: U HHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MatepuaabHO-TeXHHUYECKas 0a3a, HeOOX0UMast JJI OCYIICCTBICHUS
00pa30BaTeNBHOTO MpoIiecca Mo TUCITUTUINHE

WNunoBarmonHbie popMbl 00pa30BaTEIbHBIX TEXHOJIOTHN

[Tpunoxxenue Nel. ®oH OIIEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOIIS
YCTIIEBAEMOCTH U TMIPOBEICHUS TPOMEKYTOUHOHM aTTECTAI[MH 00YJIAFOIIHXCS TI0
JTUCIUTLTNHE

Jluct perucrpanuu N3MEHEHUN
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IUIAHUPYeMbIMHU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanaBp no HanpasieHuto moaArotoBkd 35.03.06 ArporHkeHepHs T0JHKEH ObITh MOJATOTOBJICH K
CICNYIOUIMM BHUAaM NPO(HECCHOHANIBHOU AEATSILHOCTU: HAaydHO-HCCIIE0BATEIbCKOM, MPOEKTHOM,
MPOM3BOICTBEHHO-TEXHOJIOTUUECKOM, OPraHN3allMOHHO-YIIPABICHYECKON IS TeIbHOCTH.

Heabp AMCHUNIMHBI — CHOPMHUPOBATH y CTYACHTOB CHCTEMY (YHIAMEHTAIbHBIX 3HAHHH 110
XUMHH, HEOOXOTUMBIX JUIsl MOCIEAYIOIIeld TMOArOTOBKMA OakaiaBpa, CIOoCOOHOro K 3ddexkTuBHOMY
PELICHUIO MPAKTHYECKUX 3a/ad CEIbCKOXO3SMCTBEHHOTO MPOM3BOJCTBA, & TAKXKE CIIOCOOCTBYIOIIUX
JajgbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agayu JHCHHILIUHBI:

— H3YYUTh OCHOBHBIC XWMHYECKHE SIBICHHS, OBJIAACTh (PYHIAMEHTAJIbHBIMU TMOHITUSMH,
3aKOHAMH U TEOPHSIMU KJIACCHYECKOM U COBPEMEHHON XUMHUHU;

— c(hopMHPOBATH OCHOBBI HAYYHOTO MUPOBO33PCHHUS H COBPEMEHHOTO XMMHUUYECKOTO MBIIILICHHS;
O3HAKOMHUTHCS C HAYYHOM armapaTypoi 1 METOIaMi XUMUYIECKOTO HCCIICTOBAHMUS, IPHOOPECTH HABBIKH
MPOBEICHUSI XUMHYECKOTO IKCIIEPUMEHTA;

— HAY4YHUTHCS BBIIEIATH XUMHYECKOE COJCp)KaHHE B MPO(ECCHOHATBbHBIX 3amadax Oymymiei
JEATSIbHOCTH;

— OBJIQJIETh METO/IaMH PELICHHUs MPOPECCHOHATBHBIX 3a/1a4.

1.2. llnanupyemble pe3yJbTaThbl 00yUYeHHUs 110 JUCHHUILIMHE (IOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

[Tnanupyembie [Tnanupyemble pe3yabTaThl O0yYeHHS MO AUCIUILTUHE
pe3ynbTaThl
oceoerms OIIOII 3HAHUS YMEHHUS HaBBIKU
(KOMIIETEHITNN )

OIIK-2 OO6yuatomuiicss  poipkeH | OOy4varoruiicst qomxkeH | OOydaronuiicss JT0mKeH
CIIOCOOHOCTH K 3HATh: OCHOBHBIE 3aKOHBI | YMETh:  HCIOJB30BaTh | BIAJETh: HaBbIKAMU
WCIIOJIb30BaHUIO XUMUU, SBIICHUSI W | OCHOBHBIC XMMHYECKUE | OTICAHUS OCHOBHBIX

OCHOBHBIX 3aKOHOB | MIPOLIECCHI, HAa KOTOPBIX | 3aKOHBl U TOHSATHS B | XUMHYECKHX  3aKOHOB,
€CTECTBEHHO-HAYYHBI | OCHOBAHBI MPUHIIUIIBI | TPO(ECCHOHATTBHON SIBJICHUH W TIPOIECCOB,
X JIUCUUIUIMH B JeCTBUS OOBEKTOB | ACATETPHOCTH H Ui | HA KOTOPBIX OCHOBAHBI
npodeccuoHaIbHON | Tpo(eccCOHaNbHOM pEIICHUS WHKCHEPHBIX | IPUHIMIBI  JICUCTBUS
JIeITEIbHOCTU JesITeNIbHOCTH U KoTophle | 3aaay - (b1.5.23-V.1) 00BEKTOB
HCTIONB3YIOTCS TUTSt npodecCuoHaNTbHON
pelleHrs  MHXKEHEPHBIX JEeSTeNbHOCTH u
3anad - (b1.5.23-3.1) KOTOpbIE HCIIONIb3YIOTCS
TUTST pelieHus
WHXCEHEPHBIX
3anad - (b1.5.23-H.1)

2. Mecto aucunminnbl B ctpykrype OITIOIIT

JuctumuHa «XHMHS» OTHOCUTCA K 0OazoBor dvactm bmoka 1 (B1.5.23) ocHOBHOI
npodeccuoHaIbHOW 00pa30oBaTeIbHON MpPOrpaMMbl OakajgaBpwaTa IO HAMPABJICHHUIO TOATOTOBKH
35.03.06 Arpounxenepusi, npoduis - IeKTpoodOpyI0BaHUE U SIEKTPOTEXHOIOTUU




Pa3ienbl AMCHUMTIMHBI M MEKIUCHUIITIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYHOIIHMMH) U 00ecieYHBaeMbIMU (MOCJAEIYHOIIUMH) THCHUIINHAMHA

HaunmeHnoBanue
00eCIeunBaroIINX
Ne | (mpenmiecTByrOmMX)
/o | u oOecreYynBaeMbIX
(mocneayromumx)
JHCIHIIINH

PopmMupyemMble KOMIIETEHLIMU

Pa3nen 1 Pazmen 2 Pa3nen 3 Pa3nen 4 Pa3nen 5

[IpenmecTByromye AUCIUIINHBI B y4eOHOM TUTaHE OTCYTCTBYIOT, TOCKOJBKY TUCIUTUIHHA
nu3zydaercs B 1 cemectpe

[Tocnenyromme TUCHUTIIIMHBI

1. dusuka OIIK-2 OIIK-2 - OIIK-2 -

DJIEKTPUUYECKOE U
2. KOHCTPYKLIHOHHOE OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
MaTepuaIoBeICHUE

3. O0béM AUCHUNIMHBI U BUABI Y4eOHOH padoThI

OO0BeM IUCHMIUIMHBI cocTaBisieT 3 3adeTHbie eauHuibl (3ET), 108 akameMuyeckux 4Yacos.
(manee yacoB). ucturimHa uzy4aercs B 1 cemectpe.

3.1. Pacnpenesnenne odbeMa IMCUMIIMHBI 10 BHIAM Y4eOHOIl padoThI

Bun y4e6Hoit paboTst KonuuectBo yacos
KonrakTHasi padora (Bcero) 20
B ToMm gucie:
Jlexnuu 8

[Tpaktuueckue 3ansatus (I113) -

Jlabopatopnsie 3ausartus (JI3) 12
CamocrosiTesbHas padora o0yuaromuxcs (CP) 84
Kourtpousb 4

HTtoro 108

3.2. Pacnpenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam

B Tom uncine A
=
HaumenoBanue pasnena u KonrtakTHas pabota 2.
Bcero yacos =
/i TEMBI CP =
JICKIINH JI3 113 Z
1 2 3 4 5 6 7 8
Pa3znen 1. OcHOBBI cTpOEHUS BeLeCcTBa




1.1. Bsenenue. OCHOBHbBIE 6 - - - 6 X
3aKOHBI XUMUH.

1.2. | Xumus u nepruogudeckas 10 2 2 - 6 X
CHUCTEMA DIIEMEHTOB.
CrpoeHue aTOMOB.
XHUMHYECKas CBS3b.

Pazgen 2. BzanMoIeiCTBUS BEIIECTB

2.1. | Xumnueckas 15 2 2 - 11 X
TepMOJIMHAMUKA.
OCHOBHBIE 3aKOHBI
TEPMOJIMHAMHUKH.
XuMHUYecKass KHHETHKA.
XHWMHYECKOE PAaBHOBECHE.

Pa3nen 3 PacTBophl.

3.1. XUMHYECKHE CUCTEMBI: 21 2 2 - 17 X
PacTBOPBI, AUCIICPCHBIC
cucteMbl. OCHOBBI
XUMHUYECKOIO aHaIu3a
BOJIHBIX PACTBOPOB.

Paznen 4. D1eKTpOXUMHUYECKHE MPOIECCHI.

4.1. DIIEKTPOXUMHUYECKHUE 27 2 2 - 23 X
CHCTCMBL:
KHCJIOTHO-OCHOBHEIE U
OKHCJIUTEILHO-BOCCTAHOBU
TeJbHBIE CBOMCTBA
BemecTBa. I'ambBaHHYCCKHE
9JIEMEHTHI. XUMHYECKHE
HCTOYHUKHU TOKA.
DIIEKTPOJIN3 COCTUHEHMUIA.
Koppo3zus merannos u
3allIUTa OT KOPPO3UH.

4.2. Peaknmonnas 14 - 1 - 13 X
CIIOCOOHOCTH BEIIECTB.
XHUMHUYECKHE CBOMCTBA

METAJIJIOB.
Paznen 5. DnemMeHThI OpraHn4eckol XUMHUH

5.1. DneMEeHThI OpraHu4ecKoi 15 - 1 - 14 X

XUMHUH, TTOJTUMEPHI,

OJIUTOMEPBHL.

Hroro 108 8 12 - 84
4. CTpyKTypa M coaepKaHue TUCHUILIMHBI
4.1. Coaep:xaHue TUCHHILINHBI
BBenenue

XuUMHS KaK 4acTb ecTecTBO3HaHusA. [Ipenmer xumun. BemecTso. Buabl XUMHUUYECKUX peaKLHi.
CBsA3b XUMHUHU C APYTMMHU HayKaMH. 3Ha4€HHE XUMHHM B (POPMUPOBAHUU MBIIUIEHUS, B U3YYEHUU
IPUPOJIBI M PA3BUTHH TEXHUKU. XUMUS U TPOOIEMBI 3KOJIOTHH.

OCHOBBI CTpOEHHS BelleCTBA




DIEeKTpOHHOE CTPOCHHE aToma u CUCTEMATHKA XUMHYECKUX 3JIEMEHTOB.
KBaHnTtoBO-MexaHnueckasgs wmognenb aroma. IlpuHnun Ilaynu wu npasuno Xynpa. Crpoenue
MHOTO3JICKTPOHHBIX aToMOB. [lepuonuueckas cucrema .M. MenaeneeBa u M3MEHEHUE CBOMCTB
3JIEMEHTOB U UX COeIMHEHUN. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB. XUMHUYECKAs
cBA3b. OCHOBHBIE TUIIBI U XapaKTEPUCTUKU CBsA3U. KOoBaJleHTHas U MOHHAs CBA3U. MeETO/l BaJl€HTHBIX
cBszeil. ['mbpunusanus. [lonsitue o MeTone MOJEKYISIpPHBIX opbuTaneii. CTpoeHHE U CBOWCTBA
npocredmux MoJiekyn. Tumbl B3aumonencTBus MoiieKyd. KomiuiekcHble coenuHeHus. OCHOBHBIE
BUJIbl B3aUMOICHCTBUS MOJIEKYJ. CUIIBI MEXMOJICKYISIPHOT0 B3auMOoiecTBUs. Boopoanas cBsi3b.
JloHOpHO-akLenTopHoe B3auMmojeicTBue Moniekyn. KommekcHble coeauHeHus. Kowmiekcsl,
KOMIUIEKCOOOpa3oBaTeNu. JIMTAH[bl, 3aps]l M KOOPAWHAIIMOHHOE 4YHCIO KOMIUIEKCOB. THIIbI
KOMIUIEKCHBIX coeMHeHUM. [IoHATHE O TEeOpusAX KOMIUIEKCHBIX COCAMHEHWM. XHMMHS BELIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEeraTHO€ COCTOSIHHE BeElIeCTBA. XHUMHUYECKOE CTpPOCHUE
TBepaoro Tena. AmMopdHoe coctosiHue BemectBa. Kpucramibl. Kpucramamueckue pemeTky.
XumMmuueckas CBsA3b B TBEPABIX Tenax. Merannuueckas CBSI3b M METAJUIbl. XUMUYECKasi CBS3b B
MOJIyIPOBOJHUKAX M AudJeKTpukax. PeambHble kpuctaibl. IIpocroe BemectBo. M3omepus u
AJUIOTPOIIHUS.

B3aumoneiicTBus BenecTs

OneMeHThl XMMUYECKOH TepMOAMHAMHUKHU. ODHepreTuueckue 3(P(eKTbl XUMHUYECKHX pPeakLu.
BuyTpeHHss sHepruss u SHTaubnus. TepMoxumusa. TepMOXMMHUYECKUE 3aKOHbI U YPaBHEHMS.
OHTanenus 00pa30BaHUS XUMHMUYECKUX coeauHeHHd. CTaHJapTHOE COCTOSHHE. ODHTpONUsS U ee
M3MEHEHHE TPU XUMHUYECKUX Tporeccax. DHeprus ['mb0ca u sHeprus ['enpMronbua 1 uX U3MEHEHUS
IIPY XMMHUYECKUX IpoLeccax. YCIOBUS CaMOIPOU3BOJIBHOIO IPOTEKAHNUS XUMHUYECKHX PEaAKLMi.
YcnoBust XuMU4ecKoro paBHoBecusi. OOpaTuMbie U HEOOpAaTUMbIE peaKIUU. XUMUYECKUNA MOTEHIHAI.
AKTHUBHOCTb ¥ KO3 (UIIMEHT aKTUBHOCTH.
Xumuueckoe U (pa3oBoe paBHOBecus. 3aKOH JeiicTBUs Macc. KoHcTaHTa paBHOBECHUSI U €€ CBSI3b C
tepMmonuHamuueckumu  pynkuusamu.  [Ipunnun  Jle-Illarense. Xumuueckoe paBHOBecHEe B
rereporeHHbIx cucremax. ®azoBoe paBHoBecue. IlIpaBuino ¢da3. PacmpenencHume BemecTs B
rereporeHHsix cuctemax. IloBepxHocTHble sBieHus. CopOuus. AnCOpOLMOHHOE pPaBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuKa. CKOpPOCTb TOMOTEHHBIX XUMHMUYECKHMX peakuuid. OCHOBHOE XHUMHYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKHX PEaKIUil OT TeMmmepaTypbl. DHEPrusi aKTHUBAIUH.
I'omorennsiii karanus. llennble peakunn. PuznuecKne METOABI YCKOPEHUS XUMHUYECKHUX PEaKLUH.
Konebarenbuble peakiinyi. CKOPOCTh T€TEPOreHHBIX XUMUYECKUX peakiuil. ['eTeporeHHbIN KaTanus.

PacTBOpbI.

Omnpenenenre u KiaccU(PUKAIUS PAaCTBOPOB. PacTBOpPBI HEINEKTPOIUTOB M AJIEKTPOIMTOB.
Bosnbie pacTBOpHI 37IEKTPOITUTOB. ACCOITMUPOBAHHBIE U HEACCOLIMUPOBAHHBIE YTIEKTPOIUTHI. CBOMCTBA
PacTBOPOB aCCOIMUPOBAHHBIX ANEKTPOIUTOB. AKTUBHOCTh. OCOOEHHOCTH BOJBI KaK PacTBOPUTEINS.
DneKTpoiauTHYeCKas Auccouualus BoJbl. BomoponHslii mokaszarens cpeabl. VOHHBIE peakuuu B
pactBopax. [uccommanusi KOMIUIEKCHBIX cOoeAuHEHUH. Teopus KUCIOT M OcHOBaHMM. KoOHCTaHTHI
KUCJIOTHOCTH X OCHOBHOCTH.

Konnounaneie cuctemsl. JlucnepcHOCTh U AUcTiepcHbIe cucTeMbl. Kiaccudukanus KOTOUIHBIX
cucteM. 3051 U ren. Mutesmisl u ux crpoenue. [lomydeHne KOUIOuIHBIX pacTBOPOB. Y CTOMYMBOCTD
KOJUIOUJIHBIX CHUCTEM, ONTHYECKUE M DJEKTPUUYECKHE CBOWCTBA. MeTOAbl MOIYYEHHUS U pa3pyLICHUS
KOJUTOUTHBIX cucTeM. Koon bl B IpupoaHBIX cCUCTeMaX. PacTBOpbI moauMepoB.

JIEKTPOXMMHYECKH e PO ECChI.

OKHUCIINTEIIFHO-BOCCTAHOBUTEILHEIC MPOLECCHI. Onpenenenne Hu KJIacCUpUKAIH
ANEKTPOXMMHUUYECKUX TpoueccoB. 3akoHbl @Dapanes. TepMoauHaMuKa 3IEKTPOJIHBIX MPOLIECCOB.
[Tonsitue 00 »neKTpOAHBIX MOTeHNUanax. [ampBanmyeckue snemMeHTh. DJIC u ee wu3MepeHwue.
CranmapTHbIi BOAOPOAHBINA 3JEKTPOA M BOAOPOJHAS IIKajda MOTEHIMANoOB. YpaBHeHue HepHcra.
[ToTenmuanel METAUIMYECKUX, Ta30BBIX W  OKHCIUTEIHbHO-BOCCTAHOBUTENHHBIX  AJIEKTPOJIOB.
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HNonHcenekTuBHBIC SJIEKTPOABI M CEHCOpPh. MemOpaHbl M MeMOpaHHBIM TOTeHIMan. KuHeTHnka
3JEKTPOJIHBIX MPOLECCOB. DJIEKTPOXUMUYECKAS] M KOHIICHTPALMOHHAS MOJSpU3ALMS. DIEKTPOIIU3.
[TocnenoBaTenpHOCTh ANEKTPOIHBIX MPOLECCOB. BBIXOA MO TOKY. DJIEKTPOIU3 C HEPACTBOPUMBIMHU U
PacTBOPUMBIMU AHOJAMHU.

Koppo3us u 3ammra MetamioB U cruiaBoB. OCHOBHBIE BU/bI KOPPO3HH. XUMHUYECKass KOPPO3HU4.
DnekTpoxumMuieckas koppo3us. Kopposus noja aeiicTBueM OIy>KIAIOMIKUX TOKOB. METO/IbI 3alIUTHI OT
KOpPPO3UH: JIETUPOBAHUE, HIEKTPOXUMHUYECKAS 3allMUTA, 3alIUTHBIE MOKPBITHS. V3MeHeHue CBOMCTB
KOPPO3HOHHOH cpenibl. MTHruOUTOpBEl KOPPO3HH.

DNEeKTPOXUMUYECKUE CHUCTEMBl. XHMHUYECKHE HMCTOYHHUKM TOKA. OIJIEKTPOXUMHUYECKHE
SHEPrOyCTAaHOBKH. OJIEKTPOXMMHUYECKHE IpeoOpa3oBaTeay, KOHJEHCATOPbl. OJEKTPOXUMHUYECKAs
00paboTKa METAJIOB. DIEKTPOXUMHUYECKHE MOKPBITHUSI.

Peaknuonnasi crioco0OHOCTE BellleCcTB. XUMHYECKHE CBOHCTBA METAJJIOB.
BemecTBo 1 ero yucToTa. AHAIUTUYECKUIN CUTHAT M €T0 BUIBI. XUMHUYECKast HICHTU(DUKALINS.
KucinoTHO-OCHOBHOE W OKHMCIMTEIbHO-BOCCTAHOBUTEIIBHOEC TUTpPOBaHUE. [ paBUMETpHUECKUN U
KOJIOPUMETPUUYECKUM aHATN3. DIEKTPOXUMUYECKHUE METOIbl aHATN3A.

9J1eMeHTBI opra}mqeclcoﬁ XUMMUHU.
OpraHI/I‘leCKI/IC INOJIUMCPHBIC MaTCpHalibl. Metonanl MMOJIYYCHHS TIOJIUMEPOB, IMOJIUMCEPU3alN,

norkoHAeHcalus. CTpoeHHe U CBOMCTBa MOauMepoB. [IpuMeHeHne noJIuMepoB.

4.2. Conep:xanue JeKIUii

Ne Komn-Bo
HaumeHnoBaH#e 1 COJIepIKaHUE JICKIHH

/o 4acoB

1 | Xumust u mepuoaudeckas cucrema dneMeHToB. CtpoeHue atoMoB COBpPEeMEHHBIE 2

IpPEICTaBICHUS O CTPOEHUMM AaTOMOB 3JIEMEHTA, OCHOBAHHbIE Ha HEKOTOPBIX
MMOJ0KEHUIX KBAHTOBOM MeEXaHWKU: HBOﬁCTBCHHaﬂ KOPIIYCKYJIAPHO-BOJIHOBAsA
IIPUPOJA DJIEKTPOHA, NPUHLHUII HEONPEAEICHHOCTH, KBaHTOBbIE 4ucia. IIpuHImn
[Taynu. IlpaBuna ¥ TOpPSIOK 3allOJHEHHUS aTOMHBIX opOuTaneld, NpaBUIIO
KireukoBckoro, XyHna, 3anper Ilaynm MHOTORJIEKTPOHHBIX aTOMOB. B3auMocBsi3b
pacrojoXKeHUsI JIEKTPOHOB B aTOMAaX € MX XUMHUYECKMMHM CBOMCTBAMH.
[lepuoanueckuii 3akOH B CBET€ CTPOEHMsSI aTOMOB, IEPHOJUYECKas CHCTEMa
251eMeHTOB. HEeKOTOpble XapaKTEpUCTUKU aTOMOB 3JIEMEHTOB: PaJNyChl aTOMOB U
HOHOB, SHeprus MOHM3AIIHH, SHEprus cpoAcTBa K JIEKTPOHY
AIIEKTPOOTPHULIATEILHOCTE. XUMHUUECKass CBsi3b HopManbHOe M BO30YXJEHHOE
cocTosiHrEe aTOMOB. OCHOBHEBIE THUIIBI U XapPaKTCPUCTHUKHU XUMHYECKOM CBSI3H: METOL
BAJICHTHBIX CBSI3€H, IOHATHE O METO/AE€ MOJIEKYIApHBIX opbOurtaneid. Cas3b
KOBaJ€HTHAasA, JOHOPHO-AKIENTOpHAas, WOHHAs, MeETaJJIM4YecKas, BOJOPOJIHAs.
3aBHCHMOCTb CBOMCTB BEIIECTB OT THIA XUMUYECKON CBS3H.




Xumnueckasi TepMouHaMuka. OCHOBHBIEC TOHSTHUS U 3aKOHBI. TepMoAMHaAMUYecKast
cucrteMa. BHyTpeHHss 3HEpPrusi TEPMOJAMHAMUYECKON cucTeMbl. TermmoBoit rhdexT
peakuuu. IlepBoe Hayaso TepMOAMHAMUKH. OHTAJIbNUA. TepMOXUMHUYECKUE
ypaBHeHus. 3akoH ['ecca. Bropoe Hayano repmoanHaMuku. CTanaapTHas SHTPOIIUSA.
®akTopbl (PHTPONMUUHBIA W HHTAIBIUIHBIN), OMPENEAIONINEe BO3MOXKHOCTh WIIU
HEBO3MOKHOCTh CaMONPOU3BOJIBHOTO MPOTEKAHUsA IIPOLIECCOB.
N306apHOo-n30TepMHUUECKU TOTeHIMa. HanpaBieHHOCT XUMUUYECKUX MPOLIECCOB.
Oueprus ['enbMromnbia (M30X0pHO-U30TEPMUYECKUI TTOTEHIHA).

XuMnueckass KMHETUKA. XHUMUYECKOE PaBHOBECUE ['OMOr€HHBIE M T'€TEPOTrCHHbBIE
XuMUUeckue mpoieccbl. CKOpOCTh U MEXaHU3M peakunu. GakTopel, BIUSAIOMIUE HA
CKOPOCTh XMMHUYECKHX PEAKUNNA. 3aKOH JIEUCTBYIOIIHUX MAacC, KOHCTaHTa CKOPOCTH,
KMHETUYECKUE YpaBHEHUs, MOPSAIOK pEaKIHH. DHEPrusi aKTUBALMU, IPABUIIO
Bant-T'opda, ypaBuenune Appenuyca. Karamusz. CwmemeHne XUMHYECKOTO
paBHoBecus. [Ipunnun Jle-llarense.

Hucnepcusie  cuctembl. PactBopel  Krnaccuukanms IUCIEPCHBIX — CHUCTEM.
I'pyboaucniepcHble CUCTEMBI, X CBOMCTBA U UCIIOJIb30BaHHUE B CEIbCKOM XO3SICTBE.
Konnounnele pacTtBopbl, OCOOEHHOCTHM CTpPOEHHUs, CBOMCTBA. PacTBopbl, Kak
roMoreHHble cuctembl. CrocoObl BBIpaXKEHUSI KOHIIEHTPALUU pacTBOpoB. Teopus
pa30aBIICHHBIX PAcTBOPOB, HEINEKTposUTOB. Ocmoc. OCMOTHYECKOE JaBJICHHE.
JlaBneHue  HachllleHHOro mapa. Temmeparypa KHUIEHUS M 3aMep3aHus
(kpucTamm3anus) pacTBopoB. 3akoHbl Bant-I'odda n Payis s HedneKTpouToB u
JIEKTPOJIMTOB, MCIIOJIB30BAaHME HX IS M3TOTOBJICHUS OXJKAAOLMX U
AHTHOOJIEICHUTEIBHBIX CMa30K M KHIKOCTeH. AHTHU(pPU3bL. CHibHBIE U Cia0ble
anekTpoauThbl. KoHcTaHnTa u crenens aucconuannu. M3otonnueckuit ko3dduuueHr.
3akoH pazbaBnenus OctBanbaa. MoHHOe mpousBeneHHe BOABI. BomoponHbiid
nokaszarenb. I'maponu3. Ero 3HaueHume Ipu HCHOJB30BAHUM YAOOpEHMH U
AKCIUTYaTalMU CEIbCKOXO03IMCTBEHHOW TEXHUKH.

ONEKTpOXUMHYECKHE cHCTeMbl. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHbBIE
IIPOLECCHI:  ONPEIENCHHE, TEPMOAMHAMMKA, HAIPaBICHHOCTb, BO3MOXXHOCTh
IIPOTEKaHUs B 33JaHHOM HAIIPaBJICHUU. OJIEKTPOAHBIN IOTEHLMAN HAa I'paHULE
TFeTEepOreHHOM  CHUCTEMBbl  MeTaJI-3JeKTPoiauT. CTaHIapTHBIA  3JIEKTPOJIHBIN
MOTEHIUAI, PAJ HAIIPSKEHUS METAJLIOB, €r0 3HaUeHUeE. [ albBaHUYECKUE DIIEMEHTBI.
[Tpunuun pabGoTbl. XUMHUYECKHME HCTOYHUKH ToKa. «Cyxue» 3JIEMEHTHI,
AKKyMYJIATOPBI, TOIJIMBHBIE 2JIEMEHTHI. KOoppo3us MeTauioB. 3amuTa 0T KOPPO3HH.
XuMHu4YecKass M DJIEKTpOXUMHUYecKas Kopposus. llpuumHBI M MeXaHW3M
AIIEKTPOXUMUYECKON KOppo3uu. Yuiepd, mpuumHseMblii kopposueid. Kopposus c
KHCJIOPOJHOM M BOJOPOJHOM Jenoiisipusanued. MeTonabl 3allUThl OT KOPPO3HUH.
JlakokpacoyHble ¥ METAJUIMYECKUE  IOKPBITHs, IPOTEKTOPHAs  3allUTa,
anekTpo3amura. MHruOuTopsl KOppo3uu. OIJIEKTPOSIU3 pacilylaBOB M BOJHBIX
pacTBOPOB AIEKTPOIUTOB. [locaenoBaTebHOCTE paspsaa 4YacTUL[ Ha 3JIEKTPOAAx
IIPH DJIEKTPOJIN3E€ B 3aBUCUMOCTH OT BEJIWYUHBI JJIEKTPOJHOIO IOTECHIMAIIA.
ITonspusanus pu snektponuse. IlepenanpsokeHue.

Hroro

4.3. Conepxanue J1a0OPaTOPHBIX 3aHATHH

HaumeHnoBaHue 1a00paTOpHBIX 3aHATUN

Koin-Bo
JacoB

OCHOBHBIC 3aKOHBI XHMUH.

CTpOeHI/Ie aToMa 1 epruoanvdccKas CUCTEMa 3JICMCHTOB. Xumudaeckas CBSI3b.
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3. | KoHueHnTpanusi pacTBOpOB. DIEMEHTHl KAueCTBEHHOTO M KOJIMYECTBEHHOTO 2
aHanuza. OmnpeneneHue JKECTKOCTH BOAbL. PacTBOpBI  3JEKTPOJIUTOB U
HEAJICKTPOJIMTOB. PacyeTsl 0 MPUTOTOBIECHUIO AJIEKTPOIUTOB U aHTU(PHU30B.

4. | I'anpbBaHMYECKHE 3JIEMEHTHI. DJEKTPOJIU3 BOAHBIX pacTBOpoB cojieil. Kopposus 2
METaJUIOB. 3allIUTa OT KOPPO3HH.

5. | Xumuyeckue CBOMCTBA METAJIJIOB 2

6. | [lomumepst u omuromepsl. CocTaBieHHE peakUUid MOJIMMEpH3alUN U 2
TIOJIMKOHICHCAITUH

Hroro 12
4.4. Conep:xkaHne NPAKTHYECKUX 3aHATHI
[IpakTudeckuie 3aHATHS HE IPEyCMOTPEHBI Y4eOHBIM ILIAHOM
4.5. Buasbl u coiep:kaHue CaMOCTOSITeIbHOI padoThl 00y4YaroLUXCcst
4.5.1. Bunsl caMOCTOSATENBHOM paboThI 00yJaIOMIMXCs
Bunbl caMocTosTenbHON paboThl 00yYarOIMXCs KonM4yecTBO 4acoB

[ToaroroBka K MPaKTUYECKUM 3aHATHIM -

[MonroroBka k 1a00paTOPHBIM 3aHATHSAM H K 3aIUTE 52

71a00paTOPHBIX pabOT

CamMocTosATeIbHOE U3YUYEHHE OT/ICTBHBIX TEM U BOIPOCOB 32

[TonroroBka K SK3aMeHY -

Hroro 84

4.5.2. ConepxaHre caMOCTOSATEIbHON PabOThl O0yJArOIIHXCS
Ne Kon-Bo
HanmenoBanue TeM 1 BONpocoB

n/m 4acoB

1 OCHOBHBIC 3aKOHBI XHUMHH: COXPAHCHUS MAaTePUH W DHEPTUH, TMOCTOSHCTBA 8
COCTaBa, KPaTHBIX OTHOIIEHUI, ABOTa/Ipo.

2 BrinonHenue yrnpaxxHeHUH 10 COCTABJICHUIO JJIEKTPOHHBIX (POPMYIT SJIEMEHTOB. 10

3 Ilepnonnueckuii 3akoH 1.1. Menneneesa, nepruoauueckas CHCTEMA DIIEMEHTOB. 5

4 Penrenne pacyeTHBIX 3324 Ha ONpEACICHHE DHTAIBIIAN, YHTPOIHH, YHEPTHU 8
['n66ca.

5 Pemenne 3amauy Ha ompeneieHHEe CKOPOCTH XHMHUYECKUX peaklud B 8
3aBHCHMOCTH OT KOHIIGHTpPAIlMH W TeMmIieparypbl. PaBHoBecuwe. Brusaue
JABJICHUSI, KOHIIEHTPAIIMU U TeMIIepaTyphl Ha CMEIIEHHE XUM. PAaBHOBECHSI.

6 CrniocoObI BbIpaX€HHsI KOHLIEHTPALUK pacTBOPOB (MaccoBast 0I5, MOJISIPHOCTb ). 16

Pemienne 3amaq Ha pacucT KOHL[eHTpaI_II/Iﬁ PacTBOPOB.
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7 CocraBieHHE CXEM raJIbBAHUUYECKOTO 31eMeHTa, pacueT J.J[.C. 10
8 N3ydyeHne XUMHYECKMX CBOMCTB MeTaioB. (COCTaBI€HUE XUMHYECKHX 8
YpaBHEHUM.
9 CocraBiieHHe peaklyil TOoJMMEpU3alui U NOJMKOHIeHcauuu. Vcnonp3oBanue 8
IOJIMMEPHBIX MaTepUaoB B TeXHUKE. COCTaB JIaKOB.
Hroro 84

5. YueOHO-MeTOAHYECKOE o0eceYeHrne CaMOCTOSATeIbHOI PadoThl 00y4aK0IIMXCS

Y4eOHo-MeToAnYeCKre pa3padoTku uMeroTcst B Hayunoit Gmbnmuoreke OI'bOY BO
IOxHo-Ypansckuit 'AY:

Xumus. Kinaccel HEOpraHM4eCKHX COSAMHEHUN [ DIEKTPOHHBIN pecypc] : METOJI. ocoOue / COCT.:
A. B. Xoxmo, H. M. Ilatpakosa ; UI'AA .— Yenabunck: UI'AA, 2015 .— 21 c. : w1, Taba. — 0,3 MB
— Pexxum nocrymna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxsoB, A. B. Xumusa. Xumudeckass KMHETHKAa M XMMHYECKOE pPaBHOBECHE [DIJIEKTPOHHBIN
pecypc] : yae6Hoe mocobue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .—
62 c. : wi., Tabn. — 0,3 MB .— Pexxum moctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxnoB, A. B. Xumus [DnexktponHsiii pecypc] : ydeOnoe mocodbue / A. B. Xoxmos, H. M.
[Tarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 131 c. : taba. — C npun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxmoB, A. B. Xumusa. Xumudeckas TEpMOJAMHAMHKA [DJICKTPOHHBIA pecypc| : ydeOHoe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015 .— 30 c. : Tabn. —
bubnworp.: c. 29 — 0,3 MB .— Pexum gocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6. ®oH1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHMsI
NMPOMEKYTOUHOM aTTeCTAlU 00y4aIOUIUXCS

Jnst ycTaHOBIIEHUSI COOTBETCTBUS YPOBHS IMOJATOTOBKH o0yuaromuxcs Tpedboanusm @I'OC BO
pa3zpaboTan ¢OHI OIICHOYHBIX CPEIACTB MAJIs TEKYIIEr0 KOHTPOJA YCIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUHOM aTTecTali 00y4aromuxcs no AucuuIInHe. @OoH] OLIEHOUHBIX CPEJCTB MPEACTAaBIECH
B [Ipunoxxennn Nel.

7. OCHOBHAsI M JONOJTHUTEJIbHASI y4eOHast IUTEPaTypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas iuTeparypa numeercs B Hayunoi oubnanoreke 51
ANEeKTpOHHON nHpOopMamoHHo-o0pazoBarensHoii cpene ®I'EOY BO 0xHo-Ypansckuit [AY.

OcHoBHasi iMTEpaTypa
1.1 OO6mas xuMus [DeKTpoHHLIH pecypc]: (OCHOBHBIE IMOHATHSA, IPUMEPLI U 3a1a4H) Ul
Beuepuero dakyaerera / T.B. JXKykoBa. MockBa: MU®DU, 2008.- 141 c. Pexxum gocryia:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus  [DnexrpoHusii pecypc]l. HosocuOupck: HoBOCMOMPCKUHA TOCYIApCTBEHHBIMN
arpapublii yausepcurer, 2011.- 106 c.
Pexxum mocrtyma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. Hlumrosuu E. JI. Xumus [Daexrpounsiii pecype]l. 1, O6masg xumus / E.JI. IIluMkoBHY.
Kazans: U3narennpctBo Kaszanckoro yausepcurera, 2014.- 65 c.
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Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0

Pexxum mocryma: http://biblioclub.ru/index.php?page=book&id=276360.

Jlono/IHUTeIbHAS JIUTepaTypa

1.1. Foumuka H. JI. O6masa xumus [Tekcr]: YueOHoe nmocodue st By308 / [lox pen. A.M.Epmakosa.
M.: Uarerpan-Ilpecc, 2002.- 728c.

1.2. Koposun H. B. O6mas xumus [Tekcr]: YueOHuk 1 By308. M.: Beicmasg mkoma, 2003.- 557¢.

1.3. Kyaeman A. I'. O61as xumus [Tekcer]: Yueouuk. M.: Konoc, 1979.- 528c.

Ilepuonnueckune n3gaHus:

«[IpubGopsl W TEXHUKA OKCIepUMEHTa», «JlocTwkeHuss Hayku U TexHHMKH B AlIK»,
«MexaHu3asi M OJEKTpUHUKAIMS ~ CEIbCKOTO  XO3sicTBay,  «CHOMpPCKMHA  BECTHHMK
CEJIbCKOXO35IMCTBEHHON Hayku», «CelbCKOXO03MCTBEHHBIE MAIMHBI M TEXHOJIOrHW», «Poccuiickas
CEJIbCKOXO035IIICTBEHHAsI HayKay», «CBETOTEXHUKA», « JHEPTOHAA30P».

8. Pecypchbl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « AHTEepHeT», HE0OX0AUMbIe
AJIs1 OCBOEHMS THCIUTITUHBI

1. EnnHoe 0KHO A0CTyIa K yueOHO-MeTOIMYecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. YuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHus 1Jisl 00y4al0UXCs 110 OCBOEHUIO THCIUIITHHbI

VYueOHo-MeToarueckue pa3padoTku uMeroTest B Hayunoii Oubimnorexe u ANEKTPOHHON
nHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1.1. KoBanera, O. M. Xumusi. Koppo3us metaiuioB. 3ammra OT KOPPO3UHU [DIEKTPOHHBIN pecypc] :
yueb. mocobue / Kopanesa O. M., Xoxnos A. B. — Yensbunck: b.u., 2013 .— 85 c¢. — C mpunt. —
0,8MB — Pexum nocryna:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Kiaccbl HEOpraHMUeCKUX COCIUHEHHUM [ DJIEKTPOHHBIN pecypc] : MeTo. mocobdue / cocT.:
A. B. Xoxnos, H. M. ITarpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tabn. — 0,3
MB .— Pexxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

1.3. Xoxmog, A. B. Xumus. Xumudeckass KHHETHKA U XUMUUECKOE paBHOBECHE [ DTEKTPOHHBIN pecypc]|
: yuebHOe ocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015 .— 62
c. : mi., Tabn. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. Xoxnos, A. B. Xumus [DnexTpoHHbIH pecypc] : yueOHoe mocobue / A. B. Xoxnos, H. M.
[TaTpakoBa ; UT'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C mpun. — 0,9 MB .—
Pexxum moctyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5. Xoxmog, A. B. Xumusi. Xumudeckasi TepMOJUHAMUKA [ DIIEKTPOHHBIN pecypc] : yaebHoe mocodue /

A. B. Xoxnos, H. M. Tlarpakosa ; U'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0

1.6. Xumus. I'maponus [DnexkTpoHHBIA pecypc] : meron. mocobue / coct.: A. B. Xoxmos, H. M.

1.7.

1.8.

[Matpakosa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHUCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIHK [ DIIEKTPOHHBIN pecypc] : MEeTouYecKoe mocooue /
coct.: A. B. Xoxuos, H. M. I1atpakosa ; UI'AA .— Yensounck: YI'AA, 2015 .— 36 ¢. : tabn. — C
npuin. —  bubmmorp.: c¢. 30 (4 mas.) .— 04 MB .— Pexum pgocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

MeTtoaudeckue ykazaHus K JabopatopHod pabore mo Teme "DIEeKTpoJu3 BOAHBIX PACTBOPOB
conei" [DnekTpoHHbIA pecype] / coct.: A. B. Xoximos, H. M. Ilatpakona ; UI'AA .— YensOuHck:
UrAA, 2015 — 13 ¢ : mabn. — C mpun. — 0,2 MB .— Pexum npocryma
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UudopmaniuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble MIPH OCYIeCTBJIEHNH 00Pa30BaATEIbLHOIO

npoiecca no AMCUMILVINHE, BKJIKOYAs NepeyeHb NPOrpaMMHOro odecrevyeHust u
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

B HayuHoil 6ubianoTrexe ¢ TepMUHAIBHBIX CTAaHIIMN IPEAOCTABIAETCS JOCTYH K 0a3aM JaHHBIX:
- KoncynpranTllntoc (cripaBouHbIe TPABOBBIE CUCTEMBI);

- Texakcnept (nHbopManMoHHO-cripaBoyHas cucrema ['OCToB);

- «CenbXxo3TeXHHUKa» (aBTOMAaTU3UPOBAHHAsSI CIIPABOYHAs CCTEMA).

11. MaTepuanbHO-TeXHUYeCKas 6a3a, He0OXoqUMas 1151 OCYLIeCTBJICHHS
o0pa3oBaTeILHOIO MpoLecca Mo JHCHHIINHE

IlepeyeHb y4eOHBbIX 1a00paTOPHii, AyTUTOPHIL, KOMIIBIOTEPHBIX KJIACCOB

1. JTabopatopus Ne 3083, ocHaménHas 000pyI0BaHUEM /ISl BBIMOIHEHUS Ja00paTOPHBIX paboT
2. JJaboparopust Ne 309a3, ocHaiéHHast 000pyA0BaHUEM JIJIsl BHITTOJIHEHUS JIA0OPATOPHBIX paboT

IlepeyeHb 0CHOBHOIO y4e0HO-/1200paTOPHOro 000pPy10BaHHA
1. BEIIpAMHUTETD

. BEChl aHAJIUTUYECKHE
. My(enbHas neub

. BECBl TEXHHUYECKHE

. CYIIMJIBHBIN 1IKag

. TepMoCTat

. AUCTUILIISITOP

0 3 N L AW N

. MUKPOKAJIBKYJISATOP MPOTpaMMHUPYEMBIN
9. cekyHzioMEp

10. pH — metp-mumnuBoasT™eTp pH — 300;

11. nonomep-yHuBepcaibHbiii OB-74

12. crenn «bbITOBBIE XMMUUECKNE UCTOYHUKHU TOKA

13. ycraHoBKa 11 omnipeiesieHusi o0bemMa BOI0po1a

14. ycranoBka JuIst MPOBEACHUS PA0OT MO SIEKTPOXUMHUH

15. xanopumerp

16. oOyuaromiyie 1 KOHTPOIHUPYIOIINE KOMITbIOTEPHBIE TPOTPaMMBbI
17. MUKpPOCKOIIBI.

18. KoMmIekThI My1akaToB 0 OCHOBHBIM pa3JesiaM XUMHH.
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http://192.168.0.1:8080/localdocs/himi/8.pdf

12. UnHOBanuoHHbIe GopMbI 00pa30BaTEeIbHBIX TEXHOJOTHH

Bun 3anartus

dopMbI pabOTHI

Jlekuun

J3

AHaJIN3 KOHKPETHBIX CUTYyaIui
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IIPH/IO/KEHHE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOBEJCHUS TPOMEXKYTOUHON aTTECTaIlluU
obyuvarontuxcst mo pucuuriuinae b1.6.23 «Xumus»

Hamnpasnenue noarorosku 35.03.06 ArpounskeHepust

[Ipoduns DirekTpoodOpyI0BaHME U FJIEKTPOTEXHOJIOTHH

YpoBeHb BhICIIEro o0pa3oBaHus — faKkajJaBpHaT (aKageMHuYecKuii)

KBanudukarnus - 6akanaBp

dopma o0yuyeHus — 3auHas
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1. KommneTeHUMH ¢ yKkazanueM 3Tana ux (popmupoBanus B npouecce ocsoenuss OINOII

KoMmnerennuu nmo qaHHOM nUcIUILINHE HOPMUPYIOTCS Ha 0a30BOM ITalle.

[Tnaaupyembie [Tnanupyembie pe3ynbTaThl 00YYSHHS 1O TUCIUILIHHE
pEe3yNbTaThI
ocsoenns OIOII 3HAHUSA yMEHUS HaBBIKU
(KOMIIETEHITNN )

OIIK-2 OOyuarommiics  moipkeH | OOygarommiicst qomkeH | OOyJarmuics J0KeH
CIIOCOOHOCTB K 3HaTh: OCHOBHBIC 3aKOHBI | YMETh: HCIIOJIb30BaTh | BIAJICTh: HaBBIKAMH
HCIIOJIb30BaHHIO XHUMHH, SIBJICHUS U | OCHOBHBIC XHMHMYECKHE | OIUCAHUS OCHOBHBIX

OCHOBHBIX 3aKOHOB | IIPOIIECCHI, Ha KOTOPBIX | 3aKOHBI W TIOHATHS B | XUMHUYECKHX 3aKOHOB,
€CTECTBCHHO-HAYYHBI | OCHOBAHBI MPUHIMIEI | TPO(HECCUOHATLHOM SIBJICHUA W TPOIIECCOB,
X IACIUIUIMH B JIeHCTBUA 0OBEKTOB | ACATCIPHOCTHY W JJIA | HA KOTOPBIX OCHOBAHBI
npoecCHOHANBLHOM | TPO(EeCCUOHATTLHOM PENICHUS WHXCHEPHBIX | MIPUHIIHAITHI JIEHCTBUS
NEATEILHOCTH NEeATEIbHOCTH B KOoTOophie | 3a1a4 - (b1.5.23-VY.1) 00BEKTOB
HCIIOJIE3YIOTCS JUISt pohecCUOHATLHOM
pelieHusT  WHXXEHEPHBIX IEeITEIbHOCTH u
3ana4 - (b1.5.23-3.1) KOTOpBIE HCHOJIB3YIOTCS
IS penieHus
WH)XCHEPHBIX

3amad - (b1.5.23-H.1)

2. Tloka3aTejin, KpUTEPUH M IIKAJIA OLEHUBAHUA COPMHUPOBAHHOCTH KOMIIETEHIIUIH

[Toka3zarenu Kputepuu u 1mkasna olleHUBaHUs pe3yabTaTOB 00YUYEHUs IO AUCHUILINHE
onenunBanusg | HepgocraTouHblii JlocTatouHsIi Cpennuii ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.5.23-3.1 | Obyuaromuiics He OO6yuarommiics OO6yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHbIE cabo 3HaeT HE3HAYNTEJIbHBIMU TpedyemMoi
XUMHAYECKHE OCHOBHEIE omuoOKaMu U CTETIEHBIO TIOJTHOTHI
3aKOHBI, SIBJICHUS XUMHUYECKHE OT/JEeNbHBIMU ¥ TOYHOCTH 3HAET
U IIPOLIECCHI, HA | 3aKOHBI, SIBJIEHUA U | IpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX IPOIIECCHl, Ha OCHOBHBIE XUMHUYECKHE
OCHOBAHBI KOTOPBIX OCHOBAHBI XUMHYECKHE 3aKOHBI, SIBICHUS
MPUHIUITBL HPUHIUITBL 3aKOHBI, SIBICHUS U IpOIIECCHl, Ha
NecTBUs NecTBUSL 00BEKTOB MPOIIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB poeCCUOHATTBHON | KOTOPBIX OCHOBAHBI HPUHIHUITBI
npodeccuoHanbH NeSITeTbHOCTH U MPUHIUTIBI JIecTBUST 00BEKTOB
Oii eATeNbHOCTH KOTOpBIE JeicTBUSL OOBEKTOB | MpodecCHOHANBHOM
U KOTOpbIE HCIOJIB3YIOTCS A | MpodeCCHOHaTbHON JESTEeTbHOCTH U
UCTIOJB3YIOTCS pereHus JeSITeTbHOCTH U KOTOpbIE
JUTSL PEIICHUS poeCCHOHATLHBIX KOTOpPBIE WCTIOJNB3YIOTCS TSI
npogeccuoHaIbH 3a1a4 UCTIOJB3YIOTCS JUIS perLeHus
BIX 337124 pemeHHs poeCCHOHATBHBIX
poeCCHOHATIBHBIX 3a1a4
3aja4
b1.5.23-V.1 | Ob6yuarouuiics He Oo6yuaromuiics OOyuarommiics OOyuaromnmiics
yMeeT cmabo ymeer ymeeT yMeeT
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UCII0JIb30BaTh
OCHOBHBIE
XUMUYECKUE
3aKOHBI U MTOHSITHS
JUTSL pelleHus

HCIIOJB30BaTh
OCHOBHBIC
XUMHUYCCKUC
3aKOHBI U ITIOHATHA
AJId pCUICHU A

KCII0Ib30BaTh
OCHOBHbIE
XUMUYECKHE
3aKOHBI U MOHATHUS
JUISL peLIeHUs

HCII0JIb30BATh
OCHOBHBIE
XUMUYECKHE
3aKOHBI U MOHATHUS
JUTSL peleHust

npodeccHoHaNbH | MPO(ECCHOHANBHBIX | MPO(ECCHOHAIBHBIX | MPO(ECCHOHATBHBIX
BIX 33J1a4 3amaq 3amad ¢ 3aaq
HE3HAYUTEIIbHBIMU
3aTPYAHCHUSIMH
b1.5.23-H.1 | O0yuaromuiics He OO0yuarommmiics OOyuaromuiics ¢ OO6yuarommiics
BJIQJICET ciabo BraaeeT HEOOIBIINMH CBOOO/IHO BIIaJICET
HaBBIKAMU HaBBIKAMU 3aTPyIHECHUSMH HaBBIKAMHU
PUMCHCHHUS MIPUMEHCHHSI BJIaJICCT HABbIKAMU IPUMCHCHHSI
COOTBETCTBYIOIIET | COOTBETCTBYIOIIIETO IPUMCHCHHS COOTBETCTBYIOIIETO
0 (u3HKO-MaTeMaTHd | COOTBETCTBYIONIETO | (PU3MKO-MATeMaTud
(GU3MKO-MaTeMaTH | €CKOro ammapara, | (U3UKO-MaTeMaTHd | €CKOro armapara,
YECKOTO METOJIOB aHAJIM3a U | ECKOTO ammapara, | METOIOB aHAIHM3a U
arrapara, MO/JICJIMPOBAHMSI, METOJIOB aHaJIM3a U MO/ICJIMPOBAHUS,
METOJIOB aHAJIU3a | TEOPETHYECKOTO U MOJICTTUPOBAHUS, TEOPETUIECKOTO U
u IKCHEPUMEHTAIBHO | TEOPETHUYECKOTO U | IKCIIEPUMEHTAIBHO
MOJICTTUPOBAHUS, IO UCCIICJIOBAHMS | DKCIEPUMEHTAIBHO | T'O HCCIICIOBAHUS
TEOPETUYECKOTO U IPU PEUICHUN r'0 MCCJICIOBaHUS IIPU PEIICHUN
IKCIIEPUMEHTABH | MPO(decCHOHATBHBIX IPU PEIICHUN podeCCHOHATBHBIX
OT'0 UCCIIEIOBAHMSI 3a1a4 PO eCCUOHATBLHBIX 3ama4
[IPH PELICHUN 3aaq

po¢eCCHOHAIIbH
BIX 33124

3. TunoBble KOHTPOJIbHBbIE 3a]aHNs M (WJIH) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE J1JI51 OLEHKH
3HAHWH, YMEHHI U HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH, XaPaKTePU3YIOUIUX ITAMNbI
¢popmupoBanus komnereHuni B mpouecce ocsoenust OINOII

TumnoBbsle KOHTPOJIbHBIE 33/I1aHUS U MaTepUabl, HEOOXOIUMBIE Ul OLEHKU 3HaHUM, YMEHUN U
HAaBBIKOB, XapakTepu3yrolux 0a30BbIi 3Tan (HopMHpPOBaHUS KOMIETEHLIMH B IPOILIECCE OCBOEHHUS

OIIOII, conepxarcst B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEIECHHBIX HIDKE.

Xumust. Kiaccel HeopraHuyeckux coelMHeHUH [ DNeKTpOHHBIN pecypc] : MeTo. mocodue / CocT.:
A. B. Xoxmos, H. M. Ilatpakosa ; UI'AA .— Yensiounck: UT'AA, 2015 .— 21 c. : w1, Tabn. — 0,3 MB
— Pexxum nocryna http://192.168.0.1:8080/localdocs/himi/6.pdf

Xoxnos, A. B. Xumusa. Xumuueckass KMHETMKa M XMMHUYECKOE PaBHOBECHE [DIEKTPOHHBIN
pecypc] : yaueonoe nmocodue / A. B. Xoxmnos, H. M. Tlatpakosa ; UT'AA .— Yensounck: UI'AA, 2015 —
62 c. : w1, Tabin. — 0,3 MB .— Pexxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

Xoxnos, A. B. Xumust [DnexktpoHHBIA pecypc] : yuebnoe mocodbue / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
nocrtyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

Xoxyo, A. B. Xumus. Xumudeckas TEpPMOJWHAMHKA [DJIEKTPOHHBIA pecypc]|

yuebHoe

nocobue / A. B. Xoxmnos, H. M. [TarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.
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Xumus. I'maponus [DnekTpoHHBIH pecypc] : MeTon. mocobue / coct.: A. B. Xoxmnos, H. M.
[Tarpakosa ; UI'AA .— Yemsaounck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU [ DIIEKTPOHHEIN pecypc]| : METoInYecKoe mocodue
/ coct.: A. B. Xoxmnos, H. M. [larpakosa ; UI'AA .— Yemsabunck: UI'AA, 2015 .— 36 c. : Tabn. — C
npwi. —  bubmuworp.: c¢. 30 (4 wmazs) .— 04 MB — Pexum gocryma
http://192.168.0.1:8080/localdocs/himi/7.pdf.
JlaHHBIE METOIMYECKHE MAaTEPUAIIbl UCTIOIB3YIOTCS IIPU aHATN3€ KOHKPETHBIX CUTYyaluit (cM. .12
PII/1)
4. MeToauyeckne MaTepHuaJIbl, ONpeie/solue Npouea1ypbl OlleHUBAHUS 3HAHMIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA JeSITEJIbHOCTH, XapaAKTEePHU3YIOIMX dTan(bl)
¢dopMupoBaHusI KOMIIETEHLIM I

B nannom pasznene MeTOAMYECKHE MaTepUalibl, OMPEACISAIONINE MPOLEIYypbl OIECHUBAHUS
3HAaHWUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOUIUX 0a30BbIi 3Tan (OpMHUPOBAHUS KOMIIETEHLUUN IO
TUCHUTITUHE «XHUMUS», PUBEACHBI TPUMEHUTEIBHO K KKIOMY U3 MCIOJIb3YeMbIX BUIOB TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluU O0yYaIOLIUXCS.

4.1. OueHo4HbIe CPeACTBA JJIsl MPOBEICHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH

4.1.1. Otuer o nabopatopHoit pabote

Otuyet no nabopaTopHOM paboTe UCIIONB3YETCS JJI OLEHKH Ka4yeCTBA OCBOCHUS 00YyJarOIIIMCS
OCHOBHOI TpodeccuoHanbHOM 00pa30BaTeIbHOM MPOTPaMMbl MO OTAEIBHBIM TeMaM JAUCLIUILTHHBL.
Conepxanne u hopMa oTIETa 110 JTA0OPATOPHBIM PAOOTAM IMPUBOJAUTCS B METOJINICCKUX YKAa3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ConepkaHue oTryeTa M KPUTEpUU OIEHKHM oTdera (Tabdi.)
JOBOJATCSL 10 CBEACHUs OOydaromuxcs B Hadane 3aHATHA. OTYeT OIEHWBAETCS MO YCMOTPEHHIO
MpernojaBaTeliss OLEHKOW «OTIUYHOY», «XOPOUIOY», «yTOBJIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHLHOY
WJTU OIICHKOM <«3auTeHO», «HE 3a4TeHO». OIeHKa «3auTeHO» CTaBUTCS oOydarouuMmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBJICHHBIM [JIsI TOJIOKUTEIBHBIX OLICHOK («OTIHYHOY,
«XOpOILIO», «yAOBIETBOPUTEIBbHO»). OIlleHKa 00bsBIsIETCS 00ydaroleMycsl HEITOCPEACTBEHHO MOCTe
C/1ay¥l OTYeTa.

Ilkana Kpurtepun onennBanus

- U3JI0KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BIIAJICHUE TEPMHUHOJIOTHEH;

- YMCHI/IG BBICKA3bIBATh U O6OCHOBaTB CBOH CY)K)ICHI/IH HpI/I OTBETC Ha
KOHTpOJ'IBHI)IG BOHpOCI)I;

- yMeHI/IC OIMUCBhIBATh XUMHWYCCKUE 3aKOHBI, ABJICHUA U Hpoueccm;

- YMEHHE MPOBOIUTH U OIICHUBATh PE3YNIbTAThl N3MEPEHUI;

- CIIOCOOHOCTH peniaTh 3aJa4H.

Onenka 5
(oTHMuHO)

- U3JI0’)KEHHE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEN;

Onenka 4 - OCO3HaHHOE€ IIPUMEHEHUE TEOPETUYECKUX 3HAHUM [UI OIHCAHMS
(xopor1110) XUMUYECKUX 3aKOHOB, SIBJICHUN U IIPOLECCOB, PELICHUS KOHKPETHBIX
3a1a4, IMPOBEACHUS W OLEHHUBAHUS pE3yIbTaTOB HW3MEPEHMM, HO
cojiepkaHue U (hopMa OTBETa UMEIOT OTJIENIbHbIE HETOYHOCTH.

- U3JI0KCHUC MaTCpurajia HETIOJIHO, HCTIOCJICIOBATCIILHO,
- HETOYHOCTH B ONPECACICHUU HOHS[TI/Iﬁ, B TIPUMCHCHUU 3HAHHI JJIsL
OIIMCaHUA XHMHWYCCKHUX 3aKOHOB, SIBIICHUNT U IIponecCCOB, PCIICHUA

Onenka 3
(YIOBIETBOPUTENHHO)
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KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLIEHUBAHUS PE3YIbTaTOB U3MEPEHU,
- 3aTpyAHEHUS] B 0OOCHOBAaHUH CBOMX CYKJICHHIA;

- 0OHapy>KuBaeTcsi HEIOCTAaTOYHO TJIy0OKOoe MOHHUMAaHHME HW3YYEHHOIO
Marepuana.

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHH; JOMYIIEHBI OMNOKH

B OINPEJCIICHUN MOHATHH W ONMHMCAHWU XMMHYECKUX 3aKOHOB, SBICHUH M
Onenka 2 IIPOLIECCOB, MCKAKEH HUX CMBICI, HE pELIEHBbl 3aJaud, HE IMPaBUIbHO

(HEYIOBIIETBOPHUTEIIFHO) | OLICHUBAIOTCS PE3yIbTaThl H3MEPEHUIT;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, IOIMYCKArOTCS

rpyObIe OIIMOKHU B U3JIOKCHHH.

Hkana Kpurepun oueHuBanus

- N3JI0’)KEHHME MaTepHala JJIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 00OCHOBATH CBOM CYXKICHHUS MPH OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U TPOLIECCHI;

- YMEHUE MPOBOAUTH U OLIEHUBATh PE3yJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pelIaTh WH)XCHEPHbIE 3a/a4d (IOIMyCKAeTCs HaM4He
MaJIO3HAYUTENFHBIX OIMMOOK HWIJIM HEJOCTATOYHO IIOJIHOE PACKPBITHE
CoJiepKaHWe BONpPOCAa WJIM  TOTIPEIIHOCTh  HENPHUHLUIHUAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHWU; JIOMYIIEHBI
OLIMOKHU B OINpPEJEICHUN MOHATUI U ONMCAHUM XUMHUYECKUX 3aKOHOB,
SBJICHUN W IPOLECCOB, MCKAXXEH MX CMBICI, HE PELICHBI 3a/a4yu, HE
IIPaBUJILHO OLICHUBAIOTCA PE3YIbTAThl N3MEPEHUM;

- He3HaHUE OCHOBHOTO MaTepuaia yaeOHOI MporpaMMbl, JOMYCKaIOTCS
rpyObIe OMOKH B U3JI0KESHUH.

OHeHKa «HE 3a4TCHO»

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEeHUsI MPOMEKYTOUYHOI aTTeCTAlNU
4.2.1. 3auer

3auer sBiuseTcs (HOpPMOM  OIEHKM  KadecTBa OCBOCHHUS  OOYYarONIMMCS  OCHOBHOM
npodeccruoHaIbHOM 00pa30BaTEIbHOM MPOrpaMMBI IO pazzenam AUCHUILINHBL. [1o pe3ynpTaTam 3adera
oOyuarolemMycs BbICTaBIISIETCS OLICHKA «3aYTEHO» WIIN «HE 3aYTEHO».

3ayeT NOPOBOAUTCS MO OKOHYAHWM UTEHMs JIEKIMH U  BBIIOJIHEHUS J1aOOpaTOPHBIX
(mpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBISIETCSl TOCIENHEe 3aHATHE 10 AMCHUIUIMHE. 3auer
NPUHUMAETCs TMpernojaBaTeIs MU, NPOBOAMBIIUMH J1abopaTopHble (MPaKTHUECKUE) 3aHATHS, HIU
YUTAIOIIKMMU JIEKIIUU 10 JaHHOM AucuuiinHe. B ciiydae oTCyTCTBHS BeAyLIEro MpernojaBaTelis 3a4eT
NPUHUMAETCs MpernojaBareieM, Ha3HAYeHHBIM pacHopsbKeHueM 3aBefytomiero kagdenpoit. C
paspeleHusi 3aBeylollero kageapoil Ha 3ayeTe MOXKET MPUCYTCTBOBAaTh MpernojaBareib Kadeapsl,
IIPUBJICYEHHBIN JJI IOMOIIY B IPUEME 3a4ETa.

[TpucyrcTBHe Ha 3aueTax mpenogaBareneil ¢ apyrux kadeap 03 COOTBETCTBYIOILIETO
pacropshKeHHs PeKTopa, MPopeKTopa Mo yuebHoi padote i jekaHa GpaKyabTeTa He JOMyCKaeTCsl.

@®opMbl IPOBEACHUS 3a4ETOB (YCTHBIN OIPOC 10 OuieTaM, TUCbMEHHas paboTa, TECTUPOBAHUE U
1p.) onpeaessoTcs kKadeapoil u JOBOIATCS 0 CBEACHUS 00YJAIONMXCsl B HAYalle ceMecTpa.

Jns mnpoBeneHus 3auera BeAYIIMHM IpenojaBaTesb HaKaHyHE IIONy4yaeT B JeKaHarte
3aUETHO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas BO3BpALla€TCsl B JEKaHAaT I10CJIE€ OKOHYAHUs
MEPOIPUATHS B IEHb IPOBEACHUSI 3a4€Ta WJIK YTPOM CJEYIOIIETO THS.

OOyuaroriuecs MpH sIBKE Ha 3a4eT 00s13aHbl UMETh MPHU ce0e 3aYeTHYI0 KHUXKKY, KOTOPYIO OHH
MIPEIbSABISIOT IPENOAABATEIIO.
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Bo Bpems 3adera 00y4aromuecst MOTyT IOJIb30BaThCsl C Pa3peIleH s BEYILEro NpenoaaBaTes
CIPaBOYHON M HOPMATHBHOM JIUTEPATYPOHl, APYTUMH MOCOOUSIMU M TEXHUYECKHMHU CPEACTBAMHU.

BpeMs moaroToBku oTBETa B yCTHOM (hopMe TIPH c/1aue 3a4eTa JIOJDKHO COCTAaBISITh He MeHee 20
MUHYT (I10 KEJIAHUIO 00YYaroIIerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems orBera - He Gonee 10
MUHYT.

[IpenoaBaTemnto MpenoCTaBISIETCs IPABO 3a/1aBaTh 00YUYAIOIIUMCS JIOMTOJTHUTEIBHBIE BOPOCHI
B PaMKax MPOrpaMMbl AUCHUILINHBIL.

KauectBennas OLIEHKa  «3aYTEHO», BHECEHHass B 3a4eTHYI0  KHWUXKKY U
3a4€THO-9K3aMEHAI[IOHHYIO BEJIOMOCTb, SIBJIETCSI PE3YyJbTaTOM YCIELIHOIO YCBOEHHUS Y4eOHOro
MaTepuaia.

Pe3ynbTar 3aueTa B 3a4€THYIO KHUKKY BBICTaBIISIETCS B IEHb [IPOBEICHUS 3a4eTa B IPUCYTCTBUU
camoro oOyuaromierocs. [IpernonaBaTenu HeCyT EPCOHATBLHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTD
U TOYHOCTb  BHECEHHs  3amuced O  pe3ynbraTax  IPOMEXYTOYHOM  aTrTecTaluud B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHbIE KHUKKH.

Ecnn oOyuaronuiics sSBWICA Ha 3a4eT M OTKA3aJCs OT MPOXOXKIEHUS aTTeCTallMd B CBS3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3aU€THO-3K3aMEHALIMOHHYIO BEJOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CHUCBIBAaHHME, HCIIOJIb30BAaHHE OOYYarOIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JIPYTUX BUI0B TMYHONH KOMMYHUKAIIMOHHOM U KOMIIbIOTEPHOM TEXHUKHU BO
BpeMs 3auyeTa 3alpenieHo. B ciryuae HapymieHus 3TOro TpeOOBaHUS MPeroaaBaTellb 00s3aH yIAIUTh
00y4JaroIerocst U3 ayIMTOPHH U IMPOCTAaBUTh EMY B BEIOMOCTH OLICHKY «HE 3aUTE€HO».

OOyyaromMMcsi, HE COABUIMM 3aueT B YCTAHOBJICHHBIE CPOKU IO YBa)KUTEJIbHOW IpPUYUHE,
WH/IMBU/yaJIbHbIE CPOKH MPOBEJICHHS 3aUeTa ONpPENeNsII0TCA IPUKAa30M peKTopa Y HUBEpCUTETA.

OOyyaromyecs, HUMEIOUIME aKaJIEMUYECKYI0 3a/J0JDKEHHOCTb, CAAIOT 3a4eT B  CPOKH,
ompenenseMble YHHUBepcuTeToM. HMHdopmamus o JUKBUIALMK 33J0JDKEHHOCTH OTMEYaeTcs B
9K3aMEHALIMOHHOM JIMCTE.

JlonmyckaeTcsi ¢ paspelleHus JeKaHaTa U JIOCPOYHas clladya 3aueTa C 3aliChi0 PE3yJIbTaTOB B
9K3aMEHALlMOHHBIH JIUCT.

WMHBanuapl ¥ Juna ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSMH 3/10pPOBbs, MOTYT CIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IUIaHOM. MHBanuabl U Julla ¢ OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBbsI, UMEIOIIME HAPYLIEHHUS ONIOPHO-IBUTaTENILHOTO aIapara, JOIMyCKarTCs Ha
aTTeCTAllMOHHbIE UCTIBITAHUS B COIIPOBOXK/IEHUU aCCUCTEHTOB-COIIPOBOXK/IAIOIIIUX.

[Tponienypa mpoBefeHHs NPOMEXKYTOYHOM aTTecTallud s OCOOBIX CIIydyaeB H3JI0XKEHa B
«[TonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluyu 00ydaroluxcs 1no
OIIOII 6akanaBpuata, cnenuanurera u mMaructparyps» ®I'BOY BO HOxHo-Ypansckuii AY (2016
r.).

Ilkana u KpUTCpUH OLUCHHUBAHUA OTBETA o6yqa10mer0c51 IMPEACTaBJICHBI B Ta6n1/1ue.

IlIxkana Kpurepun onenuBanus

3HaHME  NPOrPaMMHOrO0  MaTepuana, yCBOEGHHE  OCHOBHOM H
JOTIOJIHUTEIIbHOW  JIMTEpaTyphbl, = PEKOMEHJOBAaHHOM  IporpaMMmoiu
JUCIUIUIMHBI, TPABUJIBHOE pEIlIEHWEe WHXKEHEPHOM 3ajauu (JIomycKaercs
HaJIMYMe MAaJO3HAYUTENbHBIX OIIMOOK WM HEJOCTaTOYHO IOJIHOE
PacKpbITUE COJEPIKAHUE BOMPOCA WU OTPEUTHOCTh HEMPUHIIUITUAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_ICHKa GauYTCHO»

mpoOensl B 3HAHMUAX  OCHOBHOTO  NPOTPaMMHOTO  MaTrepuaa,

OI_ICHKa «HEC 3a4YTCHO»
MMPUHIUITHAJIIBHBIC OIIMOKHU ITprU OTBETC HA BOIMPOCHI.

Bonpocsl k 3auery
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30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41

44,

45.

46.

OCHOBHBIE 3aKOHBI XMMUH.

DKBUBaJICHT 3JIEMEHTOB. 3aKOH YKBHUBAJICHTOB.

DKBHUBAJICHTHI TPOCTHIX U CJIOKHBIX BEIICCTB.

CoBpeMeHHast TEOpUsl CTPOCHHUSI aTOMa.

[Topsimok cocTaBieHus dAESKTPOHHBIX (hopmyd. [Ipumepsr.

Pacnipenenenue 37eKTpOHOB MO SHEPTETUUECKUM STUCHKaM.

DHeprust HOHU3AIUHU U JICKTPOOTPUIIATEILHOCTE. MI3MeHeHne ux B nepuoaunveckoit cucreme /1. U.

Menpeneena.

CKOpOCTh XMMHUUYECKUX Peakivil. 3aKOH JEHCTBYIOIIUX MacC.
3aBUCUMOCTbH CKOPOCTU PEAKIIMH OT TEMIIEPATYPHI.

. Xumuueckoe papHoBecue. Koncranta paBaosecus. [Ipunnun Jle—Illarenbe.
11.
12.
13.
14.
15.
16.
17.
. PactBops! HeanektponutoB. uddysus. Ocmoc. 3akon Baut-Todda.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

1-—3akoH TepMOAMHAMUKH. DHTaIbIM. TepMOXUMUUECKHUE ypaBHEHUs. 3akoH ['ecca.
2—3aKOH TepMoAnHaMHKH. DHeprus ['nd6ca. Hanpasienue npoTekaHust MpoLEeccoB.
XapakTepUCTHUKA NOJIPHOM U HETOJISAPHOM KOBAJIEHTHOM CBs3U. [IpuBecTy nmpumepsl.
JloHOpHO-akuenTopHas cBs3b. IIpumMepsr.

Bonopoanas cBs3b. [Ipumepsl.

HNonnas cs3b. [Ipumepsl.

CriocoObl BbIpayKE€HUS! KOHIIEHTPAIMH PaCTBOPOB.

JlaBnenue napa Hax pactBopamu. 3akoH Payss (1).
W3meHneHue TemnepaTypbl KUIIEHUS U 3aMep3aHus pacTBOpoB. 3akoH Payns (2).
PacTBops! 3nekTponuToB. M30TOHNYEeCKHiA KOAYPPHUIIUEHT.

Teopus 371EKTPOIIUTUYECKON JUCCOLIMALUY.

CryneHnuaTas 1uccolManus KUCJIOT, OCHOBaHUM U COJEH.

Crenens nuccounanuu. GakTopsl, BIUAIONINE HA CTENIEHD TUCCOLUALIUU.
HNounnoe npoussenenne Boasl. PH cpenpl. UnaukaTopsl.
Bo3moskHble ciiyyau ruaponusa conei. [Ipumepst.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iprumepsl.
AMOOTEpHOCTS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA 2JIEMEHTOB M MX mojioxeHue B cucreme J[.U.
MenpeneeBa. OCHOBHBIE OKHCIUTENIN U BOCCTAHOBUTEIH.
DneKTpoAHBIN MOTeHIaN. BomopoaHbIil 251eKTpo.
HopManbHble 251eKTpOIHBIE TOTEHIMAIBL. Pl HApsKEHUI METaIIOB.
lMansBanmyeckmii anement. [Ipumepsl.
TonnuBHBIE 2IIEMEHTHI.
O/1C ranpBannyeckoro anementa. ®opmyna HepHcra.
DNEeKTPOIN3 pacTBOPOB U pacIuiaBoB. 3akoH Papanes.

[Ipomeccrl, mpoTekaronue MpU AJIEKTPOIU3E C PACTBOPUMBIM aHOJ0M. OO0JacTH NPUMEHEHHS
NEKTPOJIN3A.
AKKyMyJIATOpBL. THITBI aKKYMYJISATOPOB.
IIpoueccel, npoTeKaromue Ipy paspsIKe U 3apsaKe CBUHIIOBOIO aKKyMYJIATOPA.
OO01mme XUMAYECKUE CBOMCTBA METAJJIOB.
B3aumoaencTBue METaUIOB ¢ KUCIOTaMH.

. A3otHas xuciaora. OcoOOEHHOCTH B3aUMOIEUCTBUS C METAJUIAMHU.
42.
43.

MeTopl nostyueHust MeTajioB U3 pya. [Ipumepsl COBpeMEHHBIX CLIOCOOO0B MOTYyYEHHS METAILIOB.
KommnekcHsie coenunenus. [Ipumepsl. Buemnss u BuyrpeHsss cgepsl. Kommnekcoobpa3oBaress.
3aps KOMIUIEKCHOTro noHa. KoopanHannonHoe uncio. JInranas.

[Tonmumepspl. PU3NKO - MEXaHUYECKHE CBOWCTBA TOJUMEPOB. TpH COCTOSHHS: CTEKI000pasHoe,
BBICOKOJIACTUYHOE, BA3KO—TEKyUee.

[Tomumepst. [Ipupoansie u cuaTeTHUeckne noauMepel. Cocras nmonumepos. 3BeHo. Llens. Crenens
nosimMepuszanuu. [Ipumepsr.

[Tnmactmaccel. CoctaB, moJlydeHHE, CBOMCTBA U pUMeHeHue. [IpumMepsl.
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47.
48.
49.
50.
51.
52.
. ATMocdepHas Koppo3usi.
54.
55.

53

[Tomumepsl. CriocoOb! TOTYyYSHHS TTOJIUMEPOB.

Buns! kayuaykos. [Ipumepsl, cBOWCTBa, IPUMEHEHUE.

[Tonustunen. [omuxnopsunui. [lonyyenue, CBOMCTBA U MPUMEHEHHE.
[Monmurerpadropatunen. Iloaydyenue, cBoiicTBa M MPUMEHEHHE.

CuHTeTHYecKHe BOJIOKHA, KilacCu(pUKalus, o0IIre CBOCTBa, MOIy4eHue, IPUMEHEHHUE.
Koppo3us metannos. MexaHu3m KOppO3HOHHBIX MpoleccoB. [Ipumepsr.

MeTo/1bl 31K Tl METAJUIOB OT KOPPO3HH.
Koppo3uoHnHsle npouecchl, IpoTeKarolue Npy HapyIIeHUH METAIITMYECKUX MOKPBITHH.
4.2.2 KonTpoJsbHasi pabora

3anmanus A1 KOHTPOJIBHOHN pa0OThI, ONpe/Ie/ICHE BApUAHTA BHIMIOTHCHHSI 3a1aHU I

MpEaACTaBJICHBI B METOJUYECKOM MOCOOMU:

XoxnoB, A. B. Xumus [DnexktponHslii pecypc] : yueOHoe mocobue / A. B. Xoxnos, H. M.

ITarpakosa ; UI'AA .— UYenssobunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmep Howmepa JHCTOB OcHoBaHue Jist BHECCHHS Pacumpposia Hara
U3MCHEHUI Ioamnuce JlaTa BBEJICHHMS
MSMCHCHUA 1ayveneHHBIX| HOBBIX | AHHYJIMPOBAH-HBIX 2 HOAIHCH H3MCHEHMs
1 m.5-10 - m.5-10 PII 1. AxTtyanuzanus /%// Kosnos A.H. 01.04.2018 01.04.2018
PIIJ m. dOC y4eOHO-METOIUYECKOTr0 %
dOC obecreueHust
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