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Pabouass mporpamMMa IUCHUIUIMHBI «XHUMHS» COCTaBIIieHA B COOTBETCTBUU C TpPeOOBaHUSMU
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa Beiciiero oopazoanus (PI'OC BO),
YTBEPKJICHHOTO TIpHKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickort @enepamuu 20.10.2015
r. Ne 1172. Pabouas mporpamma mpenHa3HadeHa JJIs TOJATOTOBKH OakajaBpa IO HapaBJICHHIO
35.03.06 Arpoun:kenepusi, npodwir TexHosioruyeckoe o00opya0BaHHe ISl XpPaHEHUs] H
nepepadoTKM CeJIbCKOXO0351liCTBEHHOM MPOXYKIUH

Hactosmass  palouas mporpaMma  JUCHUIUIMHBI ~ COCTaBJI€Ha B  paMKaxX  OCHOBHOM
npodeccuoHaibHON oOpazoBarenbHON mporpamMmbl (OITOII) u yuuThiBaeT 0COOCHHOCTH OOYYCHHS
[IPY UHKJIFO3UBHOM 00pa30BaHUU JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsi (OB3).

CocraBuTesb — KaHAWAAT TEXHUYECKUX HAyK, JOUEHT Kadeapel «MaremaTuueckue u
€CTECTBEHHOHAY4YHbIE JUCIMILIMHBDY X0XJI0B A.B.

Pabouas mporpamma IUCHUIUTMHBI OOCYXKJeHa Ha 3acenaHuu kKadeapbl «MareMaTudecKue u
€CTeCTBEHHOHAYYHBIC JUCIUTUTAHBDY

« 05 »02_2018 r. (mporokos Ne 6).

3aB. kadeapoit «MareMaTuIecKue u :
€CTECTBEHHOHAYYHBIC TUCIUILTUHBI, ,0,75 (/-  E.M. Bacapriruna
%

JOKTOP TEXHUYECKHUX HayK, podeccop

Pabouas mporpamMma AHMCHUIIMHBI 0A00pEHAa METOAMYECKON KOMHUCCHEH (aKysbTeTa 3a04HOI0
oOyueHus

« 07 _» 02 2018 r. (mpotokon Ne 5).

[Ipencenatens METOIMYECKON KOMUCCHH, l s

KaHIM1aT TEXHUYECKUX HAYK, TOIEHT sz 1/ / A.H. Kosnos
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1.1. Ilenp u 3aga4uu JUCIUILIMHBI
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4.5.  Bupsl u copepKaHue CaMOCTOSITEIIbBHONW pabOThI 00yUarOIIMXCs

Y4eOHo-MeToAnYeCKOe 00ecTIeueHuEe CaMOCTOATEIbHOM PaboThl

00ydJarouuxcs mo IUCHUTLITNHE
@DOH/ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHSI IPOMEKYTOUHOM aTTecTaIlluu
00ydJarouuxcs mo IUCHUTLITNHE
OcHoBHas U JOTIOJIHUTENbHAS yueOHas TuTepaTypa, Heo0Xoumasi 11l OCBOSHUS
JUCITUTUTAHBI
Pecypcel nHpopManoHHO-TEIeKOMMYHUKAIMOHHOU ceTH « HTepHeT»,
HEOOXOIUMBIC JJIS1 OCBOCHUS JUCIMILTUHBI
MeTtoauueckue ykazaHust isi 00y4aroIluXcsl IO OCBOCHUIO TUCIUTLINHBI
NudopmannoHHbIe TEXHOJIIOTHH, UCTIOIB3YEMbIE TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO Mpoliecca Mo AUCHUIUIMHE, BKII0Yas epeyeHb
POrPaMMHOTO O0ecTieueHUsT U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TeXHUUYECKas: 6a3a, HEOOXOAUMAs I OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpOoIecca MO AUCITUTUINHE
NunoBanmonueie popmbl 00pa3zoBaTeNbHBIX TEXHOIOTHIMA
[Tpunoxxenue Nel. @oH/ OLIEHOYHBIX CPENICTB JIJIST TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIllii 00yJaroIuXcs 1o
JUCITUTUTAHE
JIuct perucrpanuu U3MEHEHUI
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoennsi OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hampasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOATOTOBJICH
K CJICAYIOIIUM BHIaM NpO(eCCHOHATIBHOM JeITEIbHOCTH: HAYYHO-HUCCIICIOBATEIBCKON, MPOSKTHOM,
MPOM3BOACTBEHHO-TEXHOJIOTUUECKOM, OPraHM3allMOHHO-YIIPABICHYECKON IS TeIbHOCTH.

Heap aucuumianHbl — cHOPMHUPOBATh Y CTYJACHTOB CHUCTeMY (DyHIAMEHTAIbHBIX 3HAHHU IO
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIed MOJITOTOBKHA OakaiaBpa, CIocoOHOTO K 3(QexTuBHOMY
PELICHUIO MPAKTUYECKUX 3a/1a4 CEeIbCKOXO3AHCTBEHHOTO MPOM3BOACTBA, a TAK)KE CIIOCOOCTBYIOIINX
JajdbHEHIIIEMY Pa3BUTHIO JINYHOCTH.

3axayu JHCHHUILINHBI:

— H3YYUTh OCHOBHBIC XUMHYECKHE SIBJICHHS, OBJIAACTh (DYHIAMEHTAJIbHBIMU TMOHITUSMH,
3aKOHAMH U TEOPHSIMU KJIACCUYECKOM U COBPEMEHHON XUMHUHU;

— c(hopMHPOBATH OCHOBBI HAYYHOTO MHPOBO33PCHUS K COBPEMEHHOTO XUMHUYECKOTO MBIIIUICHHS;
O3HAaKOMUTBCS C HAYYHOW ammapaTypoil W MeTOJaMH XHUMHYECKOTO HCCIICIOBaHMS, MPHOOPECTH
HaBBIKH MPOBE/ICHHS XUMHUYECKOTO SKCIICPUMEHTA;

— HAy4YHUTBCS BBIICIATH XUMHYECKOE COJCp)KaHHe B MPO(ECCHOHANbHBIX 3ajavax OymyIiei
JeATSIIbHOCTH;

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

1.2. llnanupyemblie pe3yJbTaTbl 00yUYeHHUs 10 JUCHHUILIMHE (MIOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

[Tnanupyemsbie [Tnanupyemble pe3ynbTaThl 00y4EeHUS MO JUCIUILTHHE
PE3yNBTaThI
oceoenma ONOII 3HAHUS YMEHUS HaBBIKH
(KOMIIETEeHIINN )

OIIK-2 OOyuaromuiics  nomkeH | OOyuaronuiics OOyuaromumiicss JT0JKEeH
CIOCOOHOCTH K 3HaTh: OCHOBHBIE 3aKOHBI | JOJKEH YMETh: | BIAJETh: HaBBIKAMH
WCTIOJIH30BAHUIO XUMHH,  SBICHHS  H | HUCIOJB30BATh ONMCAaHUS  OCHOBHBIX

OCHOBHBIX 3aKOHOB | IIPOLIECCHI, Ha KOTOPBIX | OCHOBHbIE XHMHYECKHE | XUMHYECKUX  3aKOHOB,
€CTeCTBEHHO-HAYYHBI | OCHOBAHBI NPUHIAIGI | 3aKOHBI M TIOHSTHSL B | SIBICHUHA W TIPOIIECCOB,
X TUCLHMIUIMH B necTBus 00BEKTOB | IpOodecCHOoHATBHOMN Ha KOTOPBIX OCHOBAHBI
npoeCCHOHATBHON | TPOECCHOHATBHOM NESTeTbHOCTH W IS | IPUHIMIIBEL  JCWCTBUS
JesTeNbHOCTH JeSITEIbHOCTH U KOTOpBIE | PELICHUS HHXXEHEPHBIX | 00bEKTOB
UCIIOJTB3YIOTCS st | 3agad - (b1.65.23-V.1) npo¢eCCHOHAIBLHON
pelIeHUsT  MHXKEHEpPHBIX JeATeNbHOCTU u
3agad - (b1.5.23-3.1) KOTOpBIE HCIIOJIb3YIOTCS
TSt peleHus
WH)KEHEPHBIX
3anad - (b1.5.23-H.1)

2. Mecto aucuuniauHbl B cTpykrype OITOII

Jucrunnmaa «Xumus» oTHocHuTcs K 0a3oBoit yactu bioka 1 (b1.5.23) ocHoBHOM nipodeccrnonanbHo
oOpa3zoBaTrebHOM  TporpamMMbl  OakajgaBpuaTa 1O  HampamieHHI0O  moarotoBku  35.03.06
Arpounxkenepus, mpodmib - TexHOIOTHYecKoe OOOpPYIOBaHHE [UIsl XpaHEHHS U TepepadoTKH
CENIbCKOXO35MCTBEHHON MTPOTYKIIHH




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

HaumenoBanue

dopmupyemMbie KOMIETCHIHH
00€eCIIEYnBaIOIINX

No | (mpenmiecTBYIOMINX)

m/m | W 00ecreuynBaeMbIX

(mocneayrommx)
JICITUTIIAH

Paznen 1 Paznen 2 Pasnen 3 Pasnen 4 Pasnen 5

[penmecTByromuye TUCHUILUIMHEI B y4eOHOM IUTaHE OTCYTCTBYIOT, HOCKOJIBKY JAUCIMIUINHA
u3ydaercs B 1 cemectpe

[Tocnenyromye AUCITUTIIMHBI

1. | Dusuka | ONK-2 | OINK-2 | ONK-2 | OINK-2 [ OIK-2

3. O0bém ucHMIIMHBI M BUABI Y4eOHO#l padoThI

O6beM guciuIuinHbl coctaBisier 3 3adetHsle eauHuubl (3ET), 108 akagemuueckux dYacos.

JuciuminHa nzydaercs B 1 cemectpe.
3.1. Pacnpenesnenne od0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yae6HO# paboThI KonnuecTBo yacos

KonrakTHasi paGoTa (Bcero) 20

B ToMm uucne:

Jlekuun 8
[Tpaktuueckue 3anstus (I13) -
JlabopaTtopusbie 3ansatust (J13) 12
CamocrosiTesabHast padora odyuawmuxcs (CP) 79
KonTpoab 9

Hroro 108

3.2. Pacnpenesienue yueOHOro BpeMeHH N0 pa3jejiaM U TeMaM

[¥a]
B ToM uncie 3
o
HaumenoBanwue pazjiena u KonrakTtHas pabora =
Ne i/m Bcero vacos S
TEMBI CPC &
JIEKITUU J13 113
1 2 3 4 5 6 7 8
Pazgen 1. OCHOBBI CTpOEHHS BeNIECTBA
1.1. | Bsenenue. OcHOBHEIE 5 - 1 - 4 X
3aKOHBI XUMUHU.
1.2. | Xumus u nepuoanyeckast 9 2 1 - 6 X
CHCTEMa FJIEMEHTOB.
Crpoenue aToOMOB.
XuMHUYecKas CBA3b.

Pa3nen 2. BzanMonelcTBUS BENIECTB




2.1. | Xumuueckas 16 2 - - 14 X
TepMoMHaMuKa. OCHOBHBIE
3aKOHbI TEPMOJUHAMUKH.
XuMHYecKasi KHHETHKA.
XUMHUYECKOE PABHOBECHE.

Paznien 3 PactBopbl.

3.1. | XuMHYeCcKHe CUCTEMBI: 22 2 3 - 17 X
pacTBOPBI, TUCIIEPCHBIE
cuctembl. OCHOBBI
XMUMHYECKOr'0 aHaIN3a
BOJIHBIX PaCTBOPOB.

Pa3nen 4. DnekTpoXUMHUUYECKUE TIPOLIECCHI.

4.1. | DNEKTPOXUMUUYECKHE 26 2 4 - 20 X
CUCTEMBI:
KHCJIOTHO-OCHOBHBIC U
OKHUCJIUTEITHHO-BOCCTAHOBUT
€JIbHBIC CBOWCTBA BEIIECTBA.
lanbBaHWYECKHE DIIEMEHTHI.
XUMUYECKUE HCTOUHUKHU
TOKA. DIJIEKTPOIN3
coeaunenuit. Kopposus
METAaJUIOB M 3alIUTa OT
KOPPO3HH.

4.2. | PeaknuonHas cnocoOHOCTH 14 - 2 - 12 X
BEIIECTB. XUMUUYECKHUE
CBOMCTBAa METAJIOB.

Paznen 5. DneMeHTbl OpraHM4ecKOr XUMHUH

5.1. | DnemeHTHI OpraHu4ecKou 16 - 1 - 15 X
XHMHH, TIOJIUMEPHI,
OJIUTOMEPBHI.
Hroro 108 8 12 - 79 9

4. CTpyKTYpa M coJep:KaHue TUCHUIINHBI
4.1. CopepxaHue 1M CHHUIIIMHBI

BBenenue

Xumus Kak 4acTtb ecrectBo3HaHusd. [Ipenmer xumuu. BemectBo. Buabl XUMHYECKUX peaKLMM.
CBsi3p XMMUHU C JAPYTUMH HayKamMd. 3HAYCHUE XUMHHU B (DOPMUPOBAHUH MBIIUICHUS, B U3YUCHUH
MPUPOBI ¥ PA3BUTUN TEXHUKHU. XUMUS U MPOOTIEMBI IKOJIOTHH.

OCHOBBI CTPOCHMS BellecTBa

DNEeKTPOHHOE CTPOEHHUE aToma u CHUCTEMaTHKa XAMHUYECKUX 3JIEMEHTOB.
KBantoBo-mexanunueckas wmozaenb aroma. [lpunnun Ilaynm wu npaBuino Xynnpa. Crtpoenue
MHOTO3JIEKTPOHHBIX aTOMOB. llepuonnueckas cucrema [[.M. MenneneeBa U U3MEHEHUE CBOMCTB
BJIEMEHTOB M MX coeAuHEeHHH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA  DJIEMEHTOB.
Xummnyeckasi cBsi3b. OCHOBHBIE THIBI M XapaKTEPUCTUKHU CBs3U. KoBajeHTHass MU MOHHAs CBSI3HU.
Merton BanmeHTHBIX cBs3ed. [mOpummzanus. [loHAaTHE O MeTOAE MOJEKYISPHBIX OpOUTaNICH.
CTtpoenue u cBOMCTBa NpocCTEHIIMX MOJEKYd. Tumbel B3auMoJeWcTBHUs Mosiekysl. KommiekcHbie
coequHeHusi. OCHOBHBIE BHJbl B3aUMOJCUCTBHUS  MOJIEKyJd. Cuiabl MEXMOJEKYIIPHOTO
B3aumojecucTBusa. Bonmopoanas  cBsa3b.  JJOHOpHO-aKUENTOPHOE  B3aWMOJEUCTBHE  MOJIEKYI.
Kommekcubie coemuaeHusi. KoMIUIeKChI, KOMIUIEKCOOOpa3oBaTeNW. JIMTAHABI, 3apsiaa  H
KOOPJIMHALIMOHHOE YMCJIO KOMIUIEKCOB. THIIBI KOMIUIEKCHBIX coeauHeHui. IloHsaTue o Teopusx
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KOMIUIEKCHBIX COEAVNHEHMM. XWMHs BEHIeCTBA B KOHJAECHCHPOBAaHHOM COCTOSSHUU. ArperaTHoe
COCTOSIHME BEIIeCTBA. XHMMHYECKOE CTPOCHHE TBEpAOro Teina. AMop(]HOE COCTOSHUE BEIIeCTBa.
Kpucramnel. Kpucraminueckue pemerku. XumMuueckas CBA3b B TBEpJIbIX Teiax. Meramindeckas
CBSI3b M METaJIJIbl. XMMHUYECKasl CBSI3b B IMOJIYIPOBOAHUKAX U JUAJIEKTpUKaX. PeanbHble KpUCTaIUIbI.
[Ipocroe BemecTBo. M30Mepus u amtoTponus.

B3auMoaeiicTBUs BeliecTs

DeMEeHThl XUMUYECKOM TEPMOAMHAMUKHU. DHepreTudeckue 3PpPexTsl XUMHUUECKUX PEaKIIUi.
Buyrtpennsis sHepruss u oSHTanbnus. Tepmoxumus. TepMOXUMUYECKHME 3aKOHBI M YpPaBHEHHS.
OHTanbnusi 00pa3oBaHUsl XHUMHUYECKUX coenuHeHud. CTaHIapTHOE COCTOSHHUE. OHTPONUS U ee
W3MEHEHHUE TP XUMHUYECKUX Tpoleccax. JHeprus ['m66ca u sueprust ['enbMrosibiia U uX U3MEHEHUS
IIpU XUMUYECKUX IIpoLeccax. YCIOBHS CaMONPOW3BOJIBHOTO MPOTEKAHUS XMUMHUYECKHUX PEaKLIMM.
YcnoBus XuMU4eckoro paBHoBecus. OOpaTUMbIe U HEOOpATUMBIC PEAKIIUU. XUMUYCCKUI TOTEHIHAIL.
AKTHBHOCTb ¥ KO3()PHUIIMEHT aKTUBHOCTH.

Xumudeckoe u (ha3oBoe paBHOBeCHs. 3aKOH AeicTBHs Macc. KoHCTaHTa paBHOBECHS U €€ CBSI3b C
tepmoguHamuueckumu  QyHkuusmu.  [lpunnun  Jle-lllarense. Xumuueckoe paBHOBecHE B
rereporeHHbIx cucremax. ®azoBoe paBHoBecue. IIpaBuino ¢da3. PacmpenencHue BemecTs B
rereporeHHbpIx cucremax. [loBepxHocTHble siBieHUsA. CopOiusi. ACOPOIIMOHHOE paBHOBECHE.
['eTeporenHbie TUCIIEPCHBIE CUCTEMBI.

Xumnueckass KuHeTuka. CKOpOCTh TOMOT€HHBIX XMMHYECKUX peakuuil. OCHOBHOE XMMHUYECKOE
ypaBHEHHE. 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIMH OT TeMIepaTypbl. DHEPrusi aKTHUBAIUU.
I'omorennsiii karanu3. Llennble peakunu. Pu3nuecKUE METOAbl YCKOPEHUSI XUMUYECKUX PEaKIMil.
Koneb6arenbubie peakiinn. CKOPOCTh FETEPOreHHBIX XUMUYECKUX peakIuil. [ 'eTreporeHHbIil KaTaaus.

PacTtBOpBI.

Omnpenenenne u knaccudukanus pacTBOpoB. PacTBOpbI HEIIEKTPOIMTOB M 3JIEKTPOIMUTOB.
Boanbie pacTBOpBI  3JEKTPOIMUTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHBIE 3JIEKTPOJIUTHI.
CBoiicTBa pPacTBOPOB ACCOLMHMPOBAHHBIX JJIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJIBI Kak
pacTBOpUTEIIA. DJIEKTPOIUTHYECKas: AUccolManus Boabl. BomopoaHbiil noka3arens cpenbl. MloHHbBIE
peakuun B pacTBopax. Jluccouuanuss KOMIUIEKCHBIX COEAUMHEHHH. Teopusi KHUCIOT U OCHOBAHUM.
KoHCTaHTBI KHCTTOTHOCTH U OCHOBHOCTH.

Komnnounneie cucremsl. JlucnepcHOCTh U AUCTIEpCHBIE cucTeMbl. Kitaccudukanus KOJIOUIHBIX
cucteM. 3051 ¥ ren. Munemsl 1 ux crpoeHue. [lonydeHne KOmIOuaHbIX pacTBOPOB. Y CTOMYHUBOCTD
KOJUIOUJTHBIX CHUCTEM, ONTHYECKUE M DJEKTPUUYECKUE CBOMCTBA. MeETOAbI MOJYUYECHHSI U Pa3pyIICHUs
KOJUIOUIHBIX cucteM. Komnou bl B pupoaHbIX cucTemMax. PacTBopbl moauMepos.

DJIeKTPOXMMHUYECKHE MPOLECCHI.

OKHCIUTENFHO-BOCCTAHOBUTEIbHBIE  Mpolecchl.  OmpeneneHue W KiIacCHpUKaUs
AIEKTPOXUMHUUECKUX TporeccoB. 3akoHbl @Dapanes. TepMoamHaMuKa AJIEKTPOJIHBIX ITPOIIECCOB.
[TonsiTne 00 HNEKTPOAHBIX ToOTeHIUanax. [anbpBanuueckue sneMeHTH. OJIC u ee u3MepeHue.
CrangapTHbI BOJOPOAHBIN 3JIEKTPOJ M BOJOPOJHAs IIKana MOTEHIMaloB. YpaBHeHue HepHcra.
[loTeHumanel METAUNIMYECKUX, Ta30BbIX UM  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  3JIEKTPOJIOB.
HNoncenexTuBHBIE JJIEKTPOABI M CEHCOpPh. MemOpaHbl M MeMOpaHHBIM TOTeHIMan. KuHeTHnka
3JEKTPOJIHBIX MIPOLECCOB. DNEKTPOXMMUYECKAS] W KOHIIEHTPALMOHHAS MOJSApU3ALMS. DIEKTPOJIH3.
[TocnenoBaTenbHOCTD ANEKTPOIHBIX MPOIECCOB. BBIXO 1O TOKY. DIIEKTPOIU3 ¢ HEPACTBOPUMBIMHU U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3uss u 3ammura metawmioB u crutaBoB. OCHOBHBIE BHJIBI KOPPO3WH. XHUMHYECKas
KOppo3us. DIeKTpoXuMHuuecKas Koppo3us. Kopposus mop neicTBueM OMy)AaroluX TOKOB. MeTobl
3aIUTHl OT KOPPO3UHU: JIETUPOBAHUE, IIEKTPOXUMHUYECKAs 3alUTa, 3allIUTHBIC TIOKPHITUA. M3MeHeHne
CBOMCTB KOPPO3HOHHOM cpeibl. UHTHOUTOPHI KOPPO3HH.

DNEeKTPOXUMHUYECKHE CHUCTEMBl. XWMHUYECKHE HMCTOYHHUKH TOKA. DIJIEKTPOXUMHUYECKHE
HHEPTrOYCTAHOBKH. DIEKTPOXUMHUYECKHE MPeoOpa3oBaTeNd, KOHIEHCATOPBL. IEKTPOXUMHUYECKAs
00paboTKa METaIOB. DJIEKTPOXUMHUUECKHE MOKPBITHUS.

PeaknmonHasi CHOCOOHOCTE BellleCTB. XHMHYECKHE CBOHCTBA METAJLJIOB.



BemecTBo 1 ero urctora. AHATUTUYECKUA CUTHAT U €ro BUABL. XUMHYECKas UICHTUDUKAITHA.
KI/IC.HOTHO-OCHOBHOG U OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHOC THTpOBaHI/Ie. FpaBI/IMeTpI/I‘-IGCKI/Iﬁ nu
KOJIOPUMETPUUYECKHI aHATTN3. DICKTPOXUMUUYECKHE METOIbI aHATN3A.

DJIeMEeHTbI OPraHNYeCKOil XUMUM.
Oprannueckue MOJMMEPHBIE MaTepuanbl. MeTOIbl MOJYyYCeHUs TOJUMEPOB, MOJTMMEPHU3AIIUS,
nonukoHAeHcalus. CTpoeHue U CBoWCTBa noauMepoB. [IpuMeHeHne noammMepos.
4.2. Conepxanme JeKIui

Ne Komn-Bo
HaumenoBanue u cosiep>xkaHue JICKIUU

n/n 4acoB

1 XuMHS ¥ TIepUOJUYEcKas cucTteMa ayneMeHTOB. CTpOEHHE aTOMOB 2

CoBpeMeHHbIE  IPEACTABICHUS O CTPOCHUMM aTOMOB  3JIEMEHTA,
OCHOBaHHbIE HA HEKOTOPBIX IIOJOKEHUSIX KBAHTOBOM MEXAHMKHU:
JIBOMCTBEHHAs] KOPIIYCKYJISIPHO-BOJIHOBAs INPUPOJA JJIEKTPOHA, IPUHLIUI
HEONPEIEICHHOCTH, KBaHTOBble uuncina. [Ipunnun Ilaymum. IlpaBuna u
NOPSAJIOK 3allOJIHEHUs aTOMHBIX opoOutaneil, mnpasuio KieukoBckoro,
Xynpa, 3amnper Ilaynu MHOrORJIEKTPOHHBIX aToMOB. B3auMocBs3b
pacIIOIOKEHUs JIEKTPOHOB B aTOMax C UX XMMHUYECKMMH CBOWCTBAMM.
[lepponnuecknii 3aKOH B CBET€ CTPOEHUS AaTOMOB, IEpUOANYECKAs
cucTreMa 3JIEMEHTOB. HeKoTophle XapaKTEpUCTHUKHA aTOMOB 3JIEMEHTOB:
paauycbl aTOMOB U HMOHOB, 3HEPrusi MOHM3ALMU, SHEPIHs CPOJCTBA K
ANEKTPOHY JJIEKTPOOTPUIIATENBLHOCTh XUMHUYECKasi CBs3b HopmanbHOE U
BO30YXKICHHOE COCTOSIHUE aTOMOB. OCHOBHBIE THUIIBI U XapaKTEPUCTHKU
XUMUYECKOM CBA3U: METOJ BAJCHTHBIX CBS3€H, IOHATHE O METONE
MOJIEKYJISIpHBIX opOuTaneil. CBA3b KOBaJIGHTHAs, JIOHOPHO-AKIIEITOPHAs,
MOHHAsl, METAJIINYECKasl, BOJAOPOAHAs. 3aBUCUMOCTb CBOMCTB BEUIECTB OT
THIIA XUMUYECKOU CBSI3H.

2 Xumuyeckass TepMoAuHamuKa. OCHOBHBIE TIOHSATUS M 3aKOHBI. 2
TepmonnHamMuueckas cucTema. BHyTpeHHs4 SHEPrus
TepMOJAMHAMHUYECKON cucteMbl. TemnoBoit sddext peakuuu. Ilepsoe
HayaJl0 TEPMOJAMHAMHUKHU. OHTAJIbNUA. TepMOXMMHYECKHE YpaBHEHUS.
3akoH ['ecca. Bropoe Hauano tepmoanHaMuku. CTaHgapTHas 3HTPOIHUS.
@dakTopbl  (SHTPONMUNHBIA W DHTAIBNUUHBIN),  OMpEAENsIONIne
BO3MOXXHOCTh WJIM HEBO3MOXKHOCTbH CaMOINPOM3BOJIBHOTO TMPOTEKAHUS
nporeccoB. M3o0apHo-u30TepMudeckuil moteHuuan. HampaBneHHOCTh
XUMHYECKHUX IIPOLIECCOB. OHeprus I'ensmromnsia
(M30XOpPHO-U30TEpPMUYECKUN  MOTeHHMan). XHUMHUYecKas  KHHETHKA.
XuMHYeckoe paBHOBecHE [OMOreHHbIE M T'€TEpOreHHbIE XMMHUYECKHE
npoueccsl. CKOpoCTh M MeXaHU3M peakuuu. DaxkTopel, BIUAIOIME Ha
CKOPOCTh XMMHYECKUX peakuui. 3aKOH AEMCTBYIOIIMX Macc, KOHCTAaHTa
CKOPOCTH, KHHETHYECKHE YpaBHEHHs, TOPSAOK pEaKUMH. OHEeprus
aktuBanuu, npaBwio Bant-T'obda, ypaBHenue Appenmyca. Karamus.
Cwmemenne xumndeckoro pasHosecus. [Tpunnun Jle-Illarense.

3 Hucnepcusie cucteMbl. PactBopbl Kiaccudukanus aucrnepcHbIX 2
cucrteM. I'pyboaucriepcHble CUCTEMBbI, UX CBOMCTBAa M HCIOJBb30BAHUE B
cesbckoM xo3siiicTBe. KosutouaHble pacTBOpbI, OCOOEHHOCTH CTPOEHUS,
cBoiicTBa. PacTBopbl, Kak roMoreHHble cucTeMbl. CIOCOOBI BBIpaKEHUS
KOHIEHTpAalluu  pacTBOpoB. Teopus  pa30aBIEHHBIX  PACTBOPOB,
HeanekTponuToB.  Ocmoc.  OcMmoruyeckoe — jaaBieHue.  JlaBieHue
HACHIIEHHOTO  mapa. TemmepaTypa  KHIIGHHS W 3aMep3aHus
(kpuctayunzanusi) pactBopoB. 3akoHbl Baut-Todpda u Payns s
HEDJICKTPOJIMTOB M 3JIEKTPOJIUTOB, UCTIOIB30BaHNE WX JUISI M3TOTOBJICHUS
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OXJIAKJAIONIMX W  aHTUOOJENICHUTENBHBIX CMA30K M IKUIKOCTEH.
Antudpussl. CuibHBIE U clla0ble AJEKTPONUTH. KOHCTaHTa M CTENEHb
nucconanuu. M3oronmdeckuid koapduuueHT. 3akoH pa30aBieHUs
OctBanbga. MoHHOe mpou3BefeHUE BOAbI. BOIOpOIHBIA MOKa3aTEb.
I'mapomu3. Ero 3HayeHWe TpH  HUCIOJNB30BAaHUHM  yIOOpeHUil U
JKCITyaTauu  TeXHUKH. (OCHOBHbIE TIOHATUA U MPEICTaBIICHUS
XUMHUYECKOT0 aHain3a

DNEKTPOXUMHUYECKHE CUCTEMBI. OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
IIPOLIECCHI: olpesieIeHUE, TEPMOJUHAMMUKA, HaIpaBJIEHHOCTb,
BO3MO)XHOCTb IIPOTEKAaHUS B 3aJaHHOM HAIPAaBICHUU. OJICKTPOIHBIN
NOTEHLIMA] Ha TIpaHMIE TIETEPOr€HHON CHCTEMbl METAJI-3JIEKTPOJIMT.
CraHapTHBIN EKTPOAHBIN ITOTECHIMAN, PSAJ HAPSHKEHUS METAJIOB, €ro
3HayeHue. ['anpBannyeckue sneMeHThl. [lpuHimn pabotel. XuMudeckue
UCTOYHUKN TOKa. «Cyxue» »dIEMEHTBl, aKKyMyJSATOpbI, TOIUINBHBIE
AJIEMEHTHI.

Koppo3us wmetamnos. 3amura OT KOppo3uu. XHMHYECKas W
AIIEKTPOXUMUYECKAS KOppo3usl. [Ipuuune! u MEXaHU3M
JJIEKTPOXUMHUYECKON KOppo3uu. YiuepO, HpUYMHAEMBIH KOPPO3HUEH.
Koppo3uss ¢  KMCIOPOOZHOM M BOJOPOAHOM  JAETOJSPU3ALMCH.
MuxkpoknuMar KMBOTHOBOJYECKMX IoMelleHni. Ero BiusHue Ha
METAJJIMYECKUE JeTalu, 00opyaoBaHus. MeTosibl 3allUThl OT KOPPO3HH.
Jlakokpaco4yHble ¥ METAUIMYECKHE IOKPBITUS, NPOTEKTOpHAs 3alluTa,
anekTpo3amuTa. MTHrubuTopsl KOppo3uu.

ONEeKTpPOiaU3 paciulaBOB M BOAHBIX PACTBOPOB  BJIEKTPOJIUTOB.
[TocnenoBarenbHOCT pa3psja YacTUIl Ha 3JIEKTPOAaxX MpHU JIEKTPOIU3E B
3aBHCHUMOCTH OT BEJIMUMHBI NIEKTPOAHOrO noreHuuana. Ilonspusanus npu
anekrtponuse. [lepeHanpsbxenue. DIIEKTPOIU3 € PACTBOPUMBIM aHOJOM.
O06acT KCTIOIB30BAHMS DJICKTPOIIH3A.

Hroro

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI

HaumeHnoBaHue 1a00paTOPHBIX 3aHATUI

Kom-Bo
4aCcoOB

OCHOBHBIE 3aKOHBI XMMHUHU.

CTpOCHI/Ie aTOMa U IepruognvceCKad CUCTCMa 3JICMCHTOB. XHUMH4YECKasl CBA3b.

KoHnuenTpanuss pacTBOpoB. DJIEMEHTHl Ka4€CTBEHHOIO M KOJIMYECTBEHHOI'O
anamu3a. OnpeneneHue KECTKOCTU BOJbL. PacTBOpBI 3IEKTPOJIIUTOB U
HEBJICKTPOJUTOB. PacueTsl o MPUTOTOBJIECHUIO AJIEKTPOIUTOB U aHTU(PHU30B.

[anbBaHWYECKHE DJIEMEHTBHI. JJIEKTPOJU3 BOJHBIX PAacTBOPOB  COJIEH.
Koppo3uss MeramioB. 3ammra oOT Koppo3ud. Pemienne 3agad 1o
OJICKTPOXUMHUYCCKUM CUCTEMAM

XUMHYECKHE CBOMCTBA METAIJIOB

[Tonmumepst u omuromepsl. CocTaBieHHE peakUUi MOIMMEpU3alud U
ITOJIMKOH ICHCALIUU

Hroro
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4.4. CopepxaHne NPAKTHYECKUX 3aHATHI
[TpakTHyeckue 3aHIATHS HE TPETYCMOTPEHbI Y4€OHBIM IJIAHOM




4.5. Buapl 1 coep;kaHue caMOCTOATEIbHOI padoThl 00y4ar0IMXCs
4.5.1. Bunsl caMOCTOATENBbHOM paboThI 00yJaIOIINXCs

BI/I,I[BI CaMOCTOSITCIILHOM pa6OTBI 06yqa101u14xc;{ KomngecTBo yacos

HOIIFOTOBKa K IIPAKTHUYCCKUM 3aHATHAM -

HOI[I"OTOBK& K J'Ia60paT0pHBIM 3aHATUAM U K 3al0UTC

42
nabopaTopHBIX padboT
CaMOCTOSITENTbHOE U3YYCHUE OTACIBHBIX TEM U 28
BOIIPOCOB
IToaroroBka K sK3aMeHY 9
Hroro 79
4.5.2. CogepxaHue caMOCTOSTEIbHON pabOThl 00YYAOIINXCS
Ne Kom-Bo
i HaumenoBanue TeM 1 BOpoCoOB HACOR
1 OCHOBHBIE 3aKOHBI XMMHUHW: COXPAHEHUSI MATEPUH M SHEPIUH, TOCTOSHCTBA 6
COCTaBa, KpaTHBIX OTHOIIEHUN, ABOTaIPO.
2 BoimonHenue ympakHEHHH IO COCTABIICHUIO SJICKTPOHHBIX (GopMyl 6
3JIEMEHTOB.
3 Ilepuonuueckuit 3akoH J[.MI. Menaeneea, mnepuoguyeckas cHUcCTEMaA 10
3JIEMEHTOB.
4 Pemienune pacueTHbIX 3a7a4 Ha ONPEACIICHUE SHTAIBIUHU, SHTPOIUU, 10
sHeprum ['ub0oca.
5 Pemenne 3amay Ha ompenereHUE CKOPOCTH XHMHUYECKUX pEakluil B 10

3aBUCMMOCTH OT KOHHOCHTpalUh W TCEMIICPATYPHI. PaBHoBecue. Bnusame
HAaBJICHUS, KOHIICHTPpAIIUKU U TCMIICPATYPhI HA CMCIICHNUEC XUM. PABHOBCCHSI.

6 CriocoObl  BbIpaK€HMs] KOHLIEHTPAllMM pacTBOPOB (MaccoBast 10, 13
MOJISIpHOCTB). PelieHne 3a1a4 Ha pacyeT KOHLEHTpAIMi pacTBOPOB.

7 CocTraBiieHre cXeM ralbBaHUYECKOTO0 eMeHTa, pacueT J.J[.C. 8
8 W3yuenne XWMHUYECKHUX CBOMCTB MeTasioB. COCTaBIEeHHE XUMHUYECKUX 8
YpaBHEHUM.
9 CocraBnenue  peakiuii  MOJIUMEPHU3AlMA W TOJIMKOHJICHCAIIUH. 8
Vcnonp30BaHre NOTMMEPHBIX MaTepuaoB B TexHHKe. COCTaB JTaKOB.
HTtoro 79

5. Y4eOHo-MeTOoAMYECKOE 00ecIIeYeHHe CAMOCTOATEeIbHOM padoThl 00y4YAOIIHXCS
Y4eOHo-mMeToanuecKkue pa3padoTku uMeroTcst B Hayunoit  Gubnuorteke OI'bOY BO
IOxHO-Ypanscknii 'AY:
Xumus. Knaccel HEOPraHMUECKUX COSIMHEHHM [ DIEKTPOHHBIN pecypc] : MeToI. mocodue / coCT.:
A. B. Xoxios, H. M. IlarpakoBa ; UIT'AA .— Yensaounck: UIC'AA, 2015 .— 21 c. : ., Tabn. — 0,3
MB .— Pexum goctyna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxnoB, A. B.Xumusa. Xumuueckas KMHETUKA U XMMHUYECKOE PABHOBECHE [DIJIEKTPOHHBIN
pecypce] : yaebnoe mocooue / A. B. Xoxmos, H. M. Ilarpakosa ; UIC'AA .— YensOunck: UTI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.
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Xoxnos, A. B. Xumusa [DnektpoHHBI pecypc] : ydebnoe mocobue / A. B. Xoxmnos, H. M.
[TatpakoBa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 131 c. : Tabn. — C npuwit. — 0,9 MB .— Pexum
nocrymna http://192.168.0.1:8080/localdocs/himi/3.pdf.

Xoxmo, A. B. Xumusa. Xumuueckas TepMOIWHAMHUKa [DIEKTPOHHBIA pecypc] : ydeOHOe
nmocobue / A. B. Xoxmo, H. M. [larpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: ¢. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.®0oH OLIEHOYHBIX CPEACTB /IJIsl NPOBEAeHUs
NMPOMEKYTOYHOM aTTeCTAIlUM 00yYAIOIIUXCS
Jlns ycTaHOBIIGHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydwaromuxcsi TpedboBanusim ®I'OC BO
pa3zpaboTan (OHI OICHOYHBIX CPEIACTB MJII TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W MPOBEICHUS
MPOMEXYTOUHON arTecTanuu oOyyaroumxcs mo aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npencrasieH B [Ipunoxenun Nel.

7. OcHOBHAsI M JONOJTHUTE/IbHAS y4eOHAas IUTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHS
JAUCHUILTHHBI
OcHoBHasl 1 JONIONHUTENbHAS yueOHas ureparypa umeercs B Hayunoit Oubinorexe 51
ANEeKTpOHHOU nHpOopManmoHHO-00pa3oBarensHO cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHas IMTEeparypa
1.1. OO6mas xumust [DIeKTpOHHBIN pecypc]: (OCHOBHBIE MOHITHS, IPUMEPLI U 3aa4M ) s
BeyepHero dakynsrera / T.B. JKykoBa. Mocksa: MU®DU, 2008.- 141 c. Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [DnexrpoHubiii pecype]. HoBocubupck: HoBocuOUpCKknii rocy1apcTBEHHbIN
arpapHbii yausepcuret, 2011.- 106 c.
Pexxnm noctyna: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. IIumkxosuu E. JI. Xumus [Daextponusiii pecypcl. 1, O6mas xumus / E.JL
IIumkosuu. Kazane: U3narenpctBo Kazanckoro yausepcurera, 2014.- 65 c.
Pexxnm mocryna: http://biblioclub.ru/index.php?page=book&id=276360.

JlonoTHUTEIbHAS JIUTEpPaTypa

1.1. I'mumka H. JI. O6mas xumus [Tekct]: YueOHoe mocodue mist By3oB / Ilojg pen.
A.M.EpmakoBa. M.: Uurerpan-IIpecc, 2002.- 728c.

1.2. Koposun H. B. O6mas xumus [Tekct]: YuebHuk mist By308. M.: Beiciias mkosna,
2003.- 557c.

1.3. Kyueman A. I'. O6mias xumus [Tekcr]: Yueonnk. M.: Komoc, 1979.- 528c.

Iepuoauyeckue M31aHuA:

«[Ipubopsl W TexHUKa OJOKcnepuMeHTa», «JlocTikeHuss Hayku u TexHukd B AlIK»,
«Mexanuzanusa Hu AIEKTpUUKAIIS CEJILCKOTO XO3SUCTBAY, «Cubupckuit BECTHUK
CEJIbCKOXO35IMCTBEHHON HaykKu», «CelbCKOXO3SIMCTBEHHbIE MAllMHBI U TEXHOJOTUW», «Poccuiickas
CETbCKOXO035MCTBEHHAS HayKay, «CBETOTEXHUKAY, « DHEPTOHAIZ0PY.
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�����%20�����%20%5b�����������%20������%5d:%20(��������%20�������,%20�������%20�%20������)%20���%20���������%20����������%20/%20�.�.%20������.%20������:%20����,%202008.-%20141%20�.%20�����%20�������:%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
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%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%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

8. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «HTEepHeT», HEOOX0AMMbIe
JJ151 OCBOEHHS THCIUTLTUHBI
1. Equnoe okHO 1ocTyma K y4eOHO-MeTOANYEeCKUM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas oubdamorexka ONLINEhttp:/biblioclub.ru

9. Meroauyeckue YKa3aHus 1l 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI
Y4eOHO-MeToan4YecKkue pa3padboTku nMetorcst B Hayunoit  Oubmmoreke u IEKTPOHHOU
nHpopManmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY:
1.1. KosaneBa, O. M. Xumusa. Koppo3us MeramnoB. 3ammra OT KOPPO3UM [DJIEKTPOHHBIN
pecype] : yueb6. mocodue / Koaepa O. M., XoxioB A. B. — Yemsabunck: b.u., 2013 — 85¢c. — C
npwit. — 0,8MB — Pexum gocrymna: http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Krnaccel HEOpraHMUECKUX COSAMHEHHM [ DIEKTPOHHBIA pecypc] : MeTon. mocoodue /
coct.: A. B. Xoxnos, H. M. IlatpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 21 c. : nin., Tabn. —
0,3 MB .— Pexum goctyna http://192.168.0.1:8080/localdocs/himi/6.pdf

1.3. XoxnoB, A. B. Xumusa. Xumuueckass KHHETUKa U XMMHUYECKOE PaBHOBECUE [DIEKTPOHHBIN
pecypc] : yue6Hoe nocobue / A. B. Xoxnos, H. M. IlarpakoBa ; U'AA .— Yenabunck: UI'AA, 2015
— 62 c. : un., Tabir. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

1.4. Xoxuos, A. B. Xumus [Dnekrporssiii pecype] : yuebHoe mocooue / A. B. Xoxmos, H. M.
ITarpakosa ; UI'AA .— Yenssounck: UI'AA, 2015 .— 131 c. : taba. — C npun. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5.XoxmoB, A. B. Xumusa. Xumudeckass TEpMOJMHAMHUKA [DJIEKTPOHHBIA pecypc| : yueOHOe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015 .— 30 c. : Tabn. —
bubmmorp.: c. 29 — 0,3 MB .— Pexxum gocrymna http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. I'maponus [DnekTpoHHBIN pecypc] : Meroa. mocobue / coct.: A. B. Xoxios, H. M.
[TatpakoBa ; UI'AA .— UYensabunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpuit. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/1ocaldocs/himi/2.pdf.

1.7.0xucnuTenbHO-BOCCTAHOBUTENbHBIE PEAKIMM [DJIEKTPOHHBIN pecypc] : METOIUYECKOe
nocobue / coct.: A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— Yensa6unck: UI'AA, 2015 .— 36 c. :
tabn. — C npun. — bubmmorp.: c¢. 30 (4 nazB.) — 04 MB .— Pexum pgocryna

http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. MeTtoanueckue ykazaHus K 1a0opaTopHOil paboTte o Teme "DIeKTPOoIu3 BOJAHBIX PaCTBOPOB
coner" [DnexkTpoHHbIit pecype] / coct.: A. B. Xoxinos, H. M. TlarpakoBa ; UI'AA .— YensOuHck:
UraaA, 2015 — 13 ¢ : T1abn. — C mpun. — 0,2 MB .— Pexum pocryna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUHU
00pa30BaTeIbLHOIO NMpoLecca 0 JUCIUILIMHE, BKII0Yasi epeYeHb IPOrpaMMHOIo odecrne4yeHus
1 HH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM,

B HayuHoii OubinoTexe ¢ TepMHUHAIBHBIX CTAHIIUNA MPEIOCTABIISAETCS JOCTYI K 0a3aM JTaHHBIX:
- Koncynprantllntoc (cpaBouHble IPaBOBbIE CUCTEMBI);

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

- «CenbXx03TexXHMKa» (aBTOMAaTU3MPOBAHHAsI CIIPAaBOYHAs! CUCTEMA).
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http://192.168.0.1:8080/localdocs/himi/8.pdf

11. MarepuajJbHO-TeXHHYECKas 0a3a, HeOOX0AMMAas IJIsl OCYHIECTBJICHUS
00pa3oBaTeIbLHOIO NMpoecca no JUCHUILINHE
IlepedyeHb yueOHBIX J1a0OpaTOPUii, AYyIUTOPHUI, KOMIIBIOTEPHBIX KJIACCOB

1. JTabopaTtopust Ne 3083, ocHalieHHass 000pyI0BaHUEM JIJIsI BHITTOJTHEHHS JIAOOPATOPHBIX PaboT
2. JIaboparopus Ne 30923, ocHaieHHast 000pyIOBaHUEM JIJIsl BBIMIOTHEHHS Ta00PaTOPHBIX paboT
IlepeyeHb OCHOBHOIO y4e0HO-J1a00PATOPHOT0 000PYI0BAHUS

. BEIIPSIMHATEITH

. BEChl aHAJTUTUYECKHE

. My(enbHas 1eYb

. BEChl TEXHHUYECKHE

. CLIMIIbHBIN Kad

. TEpMOCTaT

. JUCTHIUISITOP

. MUKPOKAJIbKYJISITOP IPOrpaMMHUPYEMBIii

. CEKyHI0MEp

. pH — merp-mumumBonsT™erp pH — 300;

. HOHOMep-yHUBepcaabHbl DB-74

. cTeH/1 «BBITOBbIE XUMUYECKHE UCTOUHUKH TOKA

. YCTaHOBKA Ul ONpeJeIeHNs 00beMa Bo1opoa

. YCTaHOBKA JUIs MIPOBEIEHUs PadOT MO SIEKTPOXUMHUH

. KaJIopuMeTp

. 00y4aroIire ¥ KOHTPOJIUPYIOLINE KOMITbIOTEPHBIE TPOTPAMMBI
. MuKpOCKOIBI.

. KoMIJ1eKThI M1aKaTOB 110 OCHOBHBIM pa3ziesiaM XUMUHU.

O 00 1N DN K~ W —

— e e e e e
OO\ LN AW — O

12. UnHoBanmonHbie GopMbl 00Pa30BaTEJIbHBIX TEXHOJIOTHIA

Bun 3anarusa

Jlexuun J3
®opmsbl pabO
KomnbroTepHble CUMYISIIUU - +
AHanu3 KOHKPETHBIX + -
CUTYyalHil
Kondepennuu - -
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POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBaEMOCTH U MTPOBECHUS MPOMEKYTOYHON aTTeCTalluu
obyuatontuxcst o nucuuriinae b1.6.23 Xumus

Hanpasnenue noarorosku 35.03.06 ArpounskeHepust

IIpoduns TexHosiornueckoe 060pyA0BaHue 1Jisl XPAHEHHUS U epepadoTKH
CeIbCKOXO03S1IICTBEHHOM NMPOAYKIUH

YpoBeHb BhiciIero 00pa3oBaHus — 0aKkajjaBpuaT
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®opma 00yueHHS — 3a04HAS
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1. Komnerennum ¢ ykazanuem 3Tana ux ¢popmupoBanusi B npouecce ocsoenuns OIIOII

KomneTeHmmu 1o nanHoi quciuruimae GopMUpYrOTCs Ha 6a30BOM JTarie.

KonTponupyembie KonTponupyemsie pe3yabTaThl 00yUeHHS IO TUCIIUILTHHE
pe3yabTaThI
oceoerms OIOIL 3HaHUS YMEHUS HaBBIKH
(KOMIIETEHIINN )
OIIK-2 OO0yygarormmiics OOyuarommiics OO6yuaromuiicst
CIIOCOOHOCTH K JIOJDKEH 3HATh: OCHOBHBIE | JIOJDKEH YMETh: | JIOJKCH BJIAJICTh:
UCTIOJIb30BAHUIO XUMHYECKUE 3aKOHBI, WCIIOJIb30BaTh HABBIKAMHU MPUMCHCHHUS
OCHOBHBIX 3aKOHOB | SIBIICHHSI M TIPOIIECCHI, HA | OCHOBHBIC XMMHUYECKHE | COOTBETCTBYIOIIETO

C€CTCCTBCHHO-HAaYYHbI
X JUCIUILUINH B
npodeccnoHaTEHOM
JeATSIbHOCTH

KOTOPBIX OCHOBAHLIL
MIPUHIIMITBI 1SHCTBUS
00BCKTOB
podecCHOHAILHOM
ACATCIIBHOCTH U KOTOPLIC
UCTIOJIB3YIOTCS JUISI
peenus
podecCHoHATbHBIX
3ajgad - (b1.5.23-3.1)

3aKOHBI U IIOHATUA IJIA

pereHusI
po(hecCHOHATLHBIX
3anad - (b1.5.23-Y.1)

(bu3MKO-MaTEMAaTHIECKO
ro ammapara, MeETOJIOB
aHaIM3a u
MO/JICJIMPOBAHUS,
TEOPETHYECKOTO u
AKCIEPUMEHTAIBHOTO
MCCIICIOBaHHS npu
peleHUH
npodeccnoHaTbHBIX
3amay - (b1.6.23-H.1)

2. Iloka3zare/ju, KpUTEPUH H IIKAJIA OLeHMBAHUS ¢()OPMUPOBAHHOCTH KOMIIETEHIM I

[Toka Kputepuu u 1mkasa olleHUBaHUs pe3yJbTaTOB 00YUYEHHUs O AUCHUIINHE
3aTenu . . . .
HenocraTounslit JlocTaTouHbIH Cpennuii yposeHb | Bricokuii ypoBeHb
OLIEHUBAHMS
(3VH) YpPOBEHb YPOBEHb
b1..23.-3.1 | OGyyaromuiics He OO6yuaromuiics OO6yuaromuiics ¢ OOyuarommiics ¢
3HAeT OCHOBHBIE cna0o 3HaeT HE3HAYNTEIIbHBIMU TpeOyemoii
XUMHUYECKHE OCHOBHbIE omMOKaMu 1 CTETEHbIO TOJTHOTHI
3aKOHBI, SIBICHUS XUMHAYECKHE OTIENbHBIMU ¥ TOYHOCTH 3HAET
U TIPOLIECCHI, HA | 3aKOHBI, IBJICHUA U | TNpoOenaMu 3HaeT OCHOBHbIE
KOTOPBIX MPOIIECCHI, Ha OCHOBHBIE XUMHAYECKHE
OCHOBAHBI KOTOPBIX OCHOBaHbI XUMUYECKHE 3aKOHBI, SIBICHUS U
TIPUHITUTIBI TIPUHIAITBL 3aKOHBI, SIBICHUS U IPOIIECCHI, Ha
necTBus NecTBUS 0OBEKTOB IpOIIECChl, Ha KOTOPBIX OCHOBaHbI
00BEKTOB npoeccuoHaNbHOM | KOTOPHIX OCHOBAHBI IPUHIINIIBI
npogeccuoHaIbH NeSITebHOCTH U HOPUHIUITBI NeicTBUS 00bEKTOB
01 1eATEIbHOCTH KOTOpBIE JeCTBUS 0OBEKTOB | MPOQecCuOHANIbHON
U KOTOpBIE UCTOJIB3YIOTCS VISl | TPO(ecCHOHATBHOM JeSATeNbHOCTH U
WCTIONB3YIOTCS peteHus JeSITETTHHOCTH U KOTOpPBIE
JUISL PeLIeHUs npodeCCHOHATBHBIX KOTOpbIE UCTIOJIB3YIOTCS JUIS
npodeccHoHaIbH 3amaq WCTIONB3YIOTCS JUISI pemeHHs
BIX 337124 peLeHus npodeCcCHOHATBHBIX
npodeccnoHambHbIX 3aja4
3a1a4
b1.b.23.-V.1 | Obyuaromuiics He | OOyuaromuiics Obyuaromuiics Obyuaromuiics
yMeeT crnabo ymeer yMeeT yMeeT
HCTIOJIb30BATh HCIIOJIb30BATh WCTIOJIh30BATh WCTIOJIh30BATh
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OCHOBHBIE OCHOBHBIE OCHOBHEIE OCHOBHBIC
XUMHAYECKHE XUMHYECKHE XUMHYECKHUE XUMHAYECKHE
3aKOHBI U 3aKOHBI ¥ IOHSTUS | 3aKOHBI U IOHSTHUS | 3aKOHBI U TIOHATHUS
TIOHSATUS JUISI VTSl pEeIICHUS JUTSL PEeUICHUS ISl peIICHUS
peleHus npoeCCHOHATBHBIX | TPOPECCHOHANBHBIX | MPO(ECCHOHATBHBIX
npodeCCHOHAITEH 3agad 3aj1a4 C 3amad
BIX 33J1a4 HE3HAYUTEIbHBIMH
3aTpyIHECHUSMH
b1.5.23.-H.1 | O0y4arommiicst He OO0yyarormmiics OO0yuaromumiics ¢ OOyuvarommiics
BJIAJIEET ci1abo BiageeT HEOOJIBIINMU CBOOOHO BIIaZIEET
HaBBIKaMHU HaBBIKaMU 3aTpyaHEHUSMU HaBBIKAMU
PUMEHCHHS MIPUMEHECHHSI BJIaJICET HABBIKAMU IPUMCHCHHS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMCHECHUS COOTBETCTBYIOIIETO
0 (bu3MKO-MaTeMaTu4 | COOTBETCTBYIONIETO | (PU3UKO-MATEMATHY
¢u3MKO-MaTeMaTH | €CKOro ammapara, | (u3uKo-mMareMardd | eCKOTro amrmapara,
YEeCKOTo METOJIOB aHaJIM3a U | €CKOro ammapara, | METOJOB aHaju3a U
ammapara, MOJICTTUPOBAHUS, METOJIOB aHAN3a U MOJICTTUPOBAHUS,
METOJ/IOB aHaJIM3a | TEOPETUYECKOTO U MO/ICIIMPOBAHMUS, TEOPETUYECCKOTO U
" IKCIIEPUMEHTAILHO | TEOPETUYSCKOTO U | IKCIEPUMEHTAITBHO
MO/ICJIMPOBAHUS, rO UCCJICIOBAHUS | DKCIEPUMEHTAIBHO | TO MCCICIOBAHUS
TEOPETUIECKOTO U IIPH PEIICHUN T'O UCCIICJIOBAHHSI IIPH PEIICHUU
IKCIEPUMEHTATIBH | TIPOJECCHOHATBHBIX IIPU PEIICHUU poeCCUOHATBLHBIX
OT'0 MCCIICIOBAHUS 3aaq po(hecCHOHATLHBIX 3aaq
[IPH PELICHUN 3aga4

npodeccnoHaTbH
BIX 337124

3. TumnoBble KOHTPOJIbHBIE 3aJaHNUs U (MJIM) MHbIE MATEPHAJIbI, HEOOXOMMBIE 1JIsl OLIEHKHU
3HAHWI{, YMEHUIl M1 HABBIKOB U (WJIM) ONBITA JeSITeTbHOCTH, XapAKTEPU3YIOIIUX ITANbI
¢popmupoBanusa komnereHuni B mpouecce ocsoenunss OINOII

TumnoBsle KOHTPOJIbHBIE 3a/laHUS U MaTepUallbl, HEOOXOUMBbIE JJIsl OLIEHKHM 3HAHWM, YMEHUN U
HAaBbIKOB, XapakTepu3yrolux 0a30BbI 3Tan (opMHpOBaHUS KOMIIETEHLUH B IPOILIECCE OCBOEHUS

OIIOII, conepxarcs B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.
Xumus. Kiaccel HeopraHM4eckuxX COeIMHEHUN [DIeKTpOHHBIM pecypc]

: METOI. Imocodue /

coct.: A. B. Xoxnos, H. M. [larpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexum noctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxyoB, A. B. Xumus. Xumudeckass KUHETHKAa M XMMHUYECKOE paBHOBECHE [DJIEKTPOHHBIM
pecypc] : yue6Hoe nocobue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yenabunck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

Xoxnos, A. B. Xumus [DnexktpoHHBI pecypc] : ydebnoe mocodue / A. B. Xoxmos, H. M.
[TaTpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C npun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

Xoxno, A. B. Xumus. Xumuueckass TEpPMOJMHAMHKA [DJIEKTPOHHBIA pecypc]|

yueOHOe

nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UT'AA, 2015 .— 30 c. : Tabn. —
bubnuorp.: c. 29 — 0,3 MB .— Pexum goctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.
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Xumus. 'uaponus [DaekTpoHHBIA pecypc] : Meroa. mocodue / coct.: A. B. Xoxmnos, H. M.
[Tatpakosa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpmit. — 0,3 MB .— Pexum
nocrymna http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU [ DIEKTPOHHBIA pecypc| : METOIUYECKOe
nocobue / coct.: A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— UYens6unck: UI'AA, 2015 — 36 c. :
tabn. — C npun. — bubmworp.: c¢. 30 (4 wnazB.) — 04 MB .— Pexum pgocryna

http://192.168.0.1:8080/localdocs/himi/7.pdf.

4. Meroanyeckue MaTepHaJibl, ONpee/siiolue npoue1ypbl OLeHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIMX ITan(bl)
¢dopMupoBaHus KOMIIETEHUIM I
B naHHOM paszgene METOIMYECKHE MaTepHUalIbl, ONPEICISAIOIUE IMPOLEAYPbl OLEHUBAHUS
3HaHU#, yMEHHWH, HABBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tanm (OPMHUPOBAHUS KOMIIETCHIIMN I10
TUCHUIIIMHE «XHUMUS», IPUBEICHBI TPUMEHUTENBHO K KaKJOMY M3 MCIOJb3yEMbIX BUIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTHU U POMEXKYTOUHON aTTeCTallUi O0yUYaroIUXCsl.

4.1. OueHoYHbIE CpeACTBA JIsl MPOBEIeHHs TeKYIEero KOHTPOJIsl yCleBaeMoCTH
4.1.1. Otuer o naboparopHoit pabote

Otyet no nabopaTopHON PabOTE UCTIOIB3YETCS AJIsl OIEHKH Ka4eCTBAa OCBOCHHS O0YJAIOIIUMCS
OCHOBHOI TpodeccuoHanbHOM 00pa30BaTeIbHOM MPOTpaMMbl MO OTAEIBHBIM TeMaM JAUCUUILIINHBL.
Conepxanre u hopMa OTIETa 110 JTA0OPATOPHBIM PAOOTAM MPUBOAUTCS B METOJNYCCKUX YKAa3aHUSIX K
naboparopubiM pabotam (m. 3 POC). CogpepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJISTCS IO CBEICHUS OOYyYarOIIUXCs B Hadasie 3aHATHH. OTYEeT OICHHBACTCS IO YCMOTPEHUIO
MpernojaBaTesiss OLEHKOW «OTIUYHOY», «XOPOUIO», «yTOBJIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIHLHOY
WJTU OIICHKOM <«3auTEeHO», «HE 3auTeHO». OIeHKa «3auTE€HO» CTaBUTCS oOydarommMmcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPUSAM, YCTAHOBICHHBIM [UJISI TMOJIOKUTEIBHBIX OLIEHOK («OTIHYHOM,
«XOPOIIO», «YIOBIETBOPHUTEIBHO»). OleHKa 00BABIAETCS 00yUYaromeMycs HEIOCPEICTBEHHO MOCe
C/Iayu OTYeTa.

IIkana Kputepun onenuBanus

- H3JIOKCHHUE MaTepuaja JJIOTUIHO, TPaMOTHO;
- cBOOOJTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
- YMCHUC BBICKA3bIBATH U 000CHOBaTH CBOU CYKACHUA IIPU OTBCTEC
Ha KOHTPOJIbHBIE BOIIPOCHI,
- YMCHHEC OMMMUCBhIBATH XUMHUUYCCKHUEC 3aKOHBI, ABJICHUS U ITPOLCCCHI;
- YMEHHE MPOBOJUTH U OIICHUBATh PE3YNIbTAThl U3MEPEHUN;
- CIIOCOOHOCTH peniaTh 3aJa4H.

Onenka 5
(oTHMuHO)

- U3JI0KEHHUE MaTepHala JOTMYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHO€ NPHUMEHEHUE TEOPEeTUYECKHX 3HAHWM JJIsi ONHCaHUs
XMMHUYECKMX 3aKOHOB, SBJIE€HHMII M IPOLIECCOB, PEIICHUs
KOHKPETHBIX 3ajlad, MpPOBEICHUS U OLIEHUBAHUS PE3yJIbTaTOB
U3MEpeHUil, HO cofepkaHue U ¢GopMa OTBETa MMEIOT OT/AEIbHBIE
HETOYHOCTH.

Onenka 4
(xoporo)

- U3JI0’)KEHHE MaTepuaa HEIOJIHO, HEIIOCIIE0BATEIBHO,
- HETOYHOCTH B OIPEACIICHUN MTOHATHI, B TPUMEHEHUU 3HAHUH IS
OIUCaHUs XUMHUUYECKUX 3aKOHOB, SBJICHUM U NPOLECCOB, PELICHUS
KOHKPETHBIX 3a/1a4, IPOBEJCHHS W OLECHHUBAHUSA pE3yJIbTaTOB
U3MEPEHUH,

- 3aTpy/IHEHUsI B 000CHOBAHUHU CBOMX CYXKICHHIA;

- OoOHapy>KMBaeTcs  HEJOCTaTOYHO TJIyOOKOe IOHHMaHHe

Onenka 3
(YIOBIETBOPUTENHHO)
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HN3YUCHHOI'O MaTCpHuaJia.

- OTCYTCTBHE HEOOXOAMMBIX TCOPETHYECKHX 3HAHWH; JOMYIICHBI

OMMOKK B OIpEICIICHUH TOHATUH W ONUCAaHUH XHUMHYECKHX
Onenka 2 3aKOHOB, SIBJICHUH M TIPOIIECCOB, MCKAXEH UX CMBICH, HE PELICHBI

(HeyIOBIIETBOPHUTEIBHHO) | 33/1a4H, HE MPABHJIBHO OLIEHUBAIOTCS PE3yIbTaThl H3MEPEHUH;

- HE3HAaHME OCHOBHOIO MaTepHajga Y4eOHOH mporpamMel,

JIOITYCKAIOTCS TPyObIe OMTMOKH B U3JI0KECHUH.

Ilxana Kpurepuu oueHnBaHus

- U3JIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKICHHS IPU OTBETE Ha
KOHTPOJIbHBIEC BOTIPOCHI;

Onenka - YMEHHUE ONUCHIBAaTh XUMUYECKHE 3aKOHBI, SIBJICHUS U MPOIECCHI;
«324TEHOY - YMEHHE NMPOBOUTH U OIICHUBATH PE3YJIbTAThI U3MEPEHUI;
- CIIOCOOHOCTh pelllaTh WH)XCHEPHBIC 3alaud (JIOMyCKaeTCsl Haludne
MaJIO3HAYUTEBHBIX OMMOOK WM HEIOCTATOYHO IIOJIHOC PACKPBITHE
COJIepKaHUE BOTIPOCA UM MOTPEIIHOCTh HEMTPHHIIUIIHAIBLHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

- OTCYTCTBHE HEOOXOMMbIX TEOPETUUYECKHX 3HAHUM; TOMyIEeHbl OIINOKU

B OIpE/EICHUH MOHATUN U ONMCAHUU XMMMUYECKHUX 3aKOHOB, SIBJICHUU U
Ouenka «He IIPOLIECCOB, MCKAXKEH MX CMBICHI, HE PEIIEHBbI 3aJayd, HE IMPaBUIbHO

3a4TEHO» OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HE3HaHUE OCHOBHOIO Marepuana y4yeOHOH MporpaMmbl, JOIYCKAIOTCS

rpyObIe OIMOKH B N3JI0KEHUH.

4.2. llpoueaypsl 1 OllEHOYHbIE CPEACTBA /1JIsl MPOBEIEHUS IPOMEKYTOUHOM aTTeCTAlNU
4.2.1. Dx3aMeH

DOk3aMeH sBisieTcss (QOpMON OLIEHKHM KadecTBa OCBOEHUS OOYYarOmMUMCS OCHOBHOM
npodeccroHanbHOM 00pa3oBaTeNbHONW MPOrpaMMBI MO pazfenaM AuciumuHbel. [lo pesymbratam
9K3aMeHa 00YyJaromeMycsl BHICTABIISIETCS OIIEHKA «OTIUYHOY, «XOPOIIO», «YAOBICTBOPUTEIHHOY WU
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH MO JUCIUIUIMHE TPOBOJIUTCA B COOTBETCTBHHM C PACMUCAHUEM IPOMEKYTOUHOU
aTTeCTallMi, B KOTOPOM YKa3bIBae€TCA BPEMsl €ro MPOBEJIECHUS, HOMEp ayJUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAIIMU. Y TBEPKACHHOE PACIUCAaHUE pa3MeniacTcsi Ha HHOPMAIIMOHHBIX CTEHJaX, a TAaK)Ke Ha
oUIMaTEHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUN JII MPOMEKYTOUHOM aTTeCTAllMM OOYYArOUIUXCSl YCTaHABIMBAETCS
pabodeii mporpaMMoi TUCUHUIIINHBI U IOBOJUTCS 10 CBEICHUS 00YYaIOIINUXCs B HaUaiIe ceMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MpaBmiio, jJekropamu. C pasperieHus 3apeayromiero kadeapoi
Ha DK3aMEHE MOXET MPUCYTCTBOBATH MpernojaBareib Kadeapbl, MPUBICYCHHBIA AT TOMOIIUA B
npueMe 53K3aMeHa. B ciaydae OTCyTCTBUA BEAYIIEro NpEenojaBaTesisi 53K3aMEH NPHUHUMAETCS
npernojaBaTesieM, Ha3HAY€HHBIM PaCIOPSKEHHEM 3aBEAYIOIIETo Kadeapoil.

[IpucyTcTBHEe Ha »>K3aMeHe IMpemnojaBareneid ¢ Apyrux kKadeap 0€3 COOTBETCTBYIOIIETO
pacTopshKeHHs PEKTOpa, MPOPEKTopa Mo yueOHoU paboTe wiun AekaHa GakyabTeTa He JOMYyCKaeTCsl.

OOyuaromumecst TpH SBKE Ha dK3aMeH 0053aHbI UMETh MPHU ce0e 3aU4ETHYI0 KHUXKKY, KOTOPYIO
OHM MPEIBSABIAIOT YK3aMEHATOPY.

Jns mpoBeneHHs SK3aMeHa BeNyUIMWA TMpernojaBaTelb HaKaHyHE MOJIydyaeT B JEKaHaTe
3a4€THO-IK3aMEHAIMOHHYI0 BEJOMOCTb, KOTOpasi BO3BpalllaeTcs B JEKAaHAT IOCJIE OKOHYAHMS
MEpOIPHUATHS B IEHb IPOBEACHUA dK3aMEHA WA YTPOM CJICAYIOIIETO JTHS.

DK3aMeHBl TMPOBOJATCS MO OuieTaM B YCTHOM WJIM MHCBMEHHOM BHJE, JHOO B BHIE
TECTUPOBAHUA. JK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIOTCS 10 YCTAaHOBICHHOW (hOpME B COOTBETCTBUH
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C YTBEpXKIEHHBIMU Kadenpoll 5K3aMEHALMOHHBIMU BONPOCAMH M YTBEPXKIAKOTCS 3aBEIYIOLIUM
kadenpoii exxeroqHo. B Ousere cogep kUTcs 2 TEOPETUUECKUX BOIPOCA U 3a/1a4a.

DK3aMeHaTOpy MPeJOoCTaBIAETCs MPaBO 3aJaBaTh BONPOCHI CBEpPX OMIIETa, a TaKkKe MOMHMO
TEOPETHUYECKUX BOIIPOCOB [JaBaTh Ul PELIEHUs 3aJadyd U IPUMEPBI, HE BBIXOLSIIME 34 PaMKHU
IIPOMJCHHOI0 MaTepuasa 110 U3y4aeMou JUCLIUILINHE.

3HaHus, yMEHHSI ¥ HABBIKM OOYYAIOMIMXCS OMPECIISIOTCS OLEHKAMU «OTIIHYHOY, «XOPOILIOY,
«yZIOBJIETBOPUTEIILHOY, «HEYIOBJIECTBOPUTEIIBLHOY, KOTOpBIE BBICTABIIAIOTCSA B
3a4€THO-?K3aMEHALMOHHYIO BEJOMOCTb U B 3aUETHYIO KHIDKKY 00y4arolerocs B JeHb 3K3aMeHa.

[Ipy mpoBeneHMM YCTHOIO 3K3aM€Ha B ayJUTOPUM HE JOJDKHO HAaXOOUThCs OoJjiee BOCBMHU
00y4aromuxcs Ha OJTHOTO IIPENoJaBaTes.

[Ipy mpoBeneHMM YCTHOTO 3K3aMeHa OOydarolMiics BBIOMpAeT 3K3aMEHAlMOHHBIA Ouier B
CIly4aifHOM MOpSJIKE, 3aTeM Ha3bIBaeT (PaMUIIHIO, UMS, OTYECTBO M HOMEP SK3aMEHAIMOHHOTO OHJIeTa.

Bo Bpems 5sk3ameHa oOyuaromiyecs MOTYT IOJb30BaTbCsi C pa3pelleHHs] 3K3aMeHaropa
IIPOrpaMMOil JMCLUHUIUIMHBI, CIPAaBOYHOM M HOPMATUBHOW JIUTEPATypOM, APYIrMMH IOCOOMSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moarotoBku OTBETa MpHU cAade dK3aMeHa B YCTHOH (opMe JOIDKHO COCTaBISTH HE
MeHee 40 MUHYT (10 JKeJIaHUI0 00YYaroLIEerocst OTBET MOXKET ObITh JOCPOUYHBIM). Bpemsi oTBeTa — He
6onee 15 MuUHYT.

OOyuaromuiics, HCIBITHIBAIOLINM 3aTPyIHEHHS IPU MOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM
OuseTy, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOJJICHHEM BPEMEHH Ha
noAroToBky. [Ipy oxoHYaTeIbHOM OLICHMBAHUM OTBETA OLICHKA CHIDKAeTCs Ha OAMH Oal. Bbigaua
TPEThEro Oniera He pa3peraeTcs.

Ecnn oOyuarommiics sIBUWICS Ha 53K3aMEH, M, B3sAB OWJET, OTKa3ajicsi OT IPOXOXKICHHS
aTTeCTalMd B CBS3M C HENOATOTOBICHHOCTBIO, TO B BEIOMOCTH €My BBICTABISICTCA OLICHKA
«HEYIOBJIIETBOPUTEIILHO».

Hapymenue QuCHUIUIMHBL, CHUCBIBAHUE, MCIIOJIb30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
[IEYaTHBIX M PYKOIHUCHBIX MaTepuajoB, MOOWJIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B ciaydae HapymieHMs 3TOro TpeOOBaHUS
npenojaBaTesb 00s3aH yJaIUTh 00ydYarollerocs W3 ayJIuTOPUU U IPOCTaBUTh €MY B BEIOMOCTHU
OLICHKY «HEYIOBJIETBOPUTEIILHON.

BricTaBiieHHE OLEHOK, IIOJIYYEHHBIX TMPU MOABEACHUU PE3YJIBTATOB IPOMEKYTOUHOU
aTTeCTallid, B 3a4E€THO-DK3aMEHALMOHHYI0 BEIOMOCTb M 3aUETHYI0 KHHUXKY IIPOBOJUTCSA B
IIPUCYTCTBUM caMoro oOyuatromerocs. IIpenogaBarenu HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOCBPEMEHHOCTb M TOYHOCTb BHECEHMS 3alMCEM O PE3yJbTarax MPOMEXYTOYHOM aTTECTallud B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTh U B 3a4ETHBIC KHMKKH.

HesBka Ha dK3aMEH OTMEYaeTcs B 3a4CTHO-DK3aMEHALIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICS).

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
YHHBEPCHUTET YCTAaHABIMBAET IEPUOJ JIMKBUJIALNUN 33J0JDKEHHOCTH. B 3TOT mepuoa mpenonasareny,
IPUHUMABIINE SK3aMEH, JIOJDKHBI YCTAaHOBUTH HE MeHee 2-X JIHEeH, Korja oHu OyayT NpPUHUMATh
3a10JKeHHOCTH. VMHopmanus o JIMKBUAALMU 33J0JKEHHOCTH OTMEYaeTcss B 3K3aMEHAllMOHHOM
JIUCTE.

OOyyarommmcsi, MOKa3aBIIMM OTJIWYHBbIE M XOpOIIHWE 3HAHHUA B TEUEHUE CEeMecTpa B XOJe
MOCTOSTHHOTO TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBITh IMPOCTaBIEHA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caauu sk3aMeHa. OLeHKa BBICTABISAETCA B 3K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WMHBanmuIpl ¥ IUIa ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMH 370pPOBbsI, MOTYT C/IaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEpHO/] B CPOKH, YCTAaHOBJICHHBIE WHANBUYAIbHBIM YU€OHBIM IJITaHOM. VIHBaIM Bl U
JMIa C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbS, UMEIOIME HAPYUIEHUS ONOPHO-IBUTATEIBHOTO
amnmnapara, JIOIIyCKAKOTCs Ha aTTECTallMOHHBIC UCIIBITaHUS B COIIPOBOXKICHUHU
ACCHCTEHTOB-COIIPOBOXKIAIOIIUX.
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[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallMM JUIsl OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHnu 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTaluyu 00YyJaroIuXcsl 1Mo
OIIOII GakanaBpuara, crienuanutera U Maructparypbe» ®I'BOY BO HOxno-Ypansckuii ['AY (2016

r.).
[Ikana n KpUuTEepUN OLIEHUBAHUS OTBETA 00Y4YaIOLIErocs NPeCTaBICHbI B TaOIULIE
IlIkana Kpurepun oueHnBanus
BCECTOPOHHEE, CHCTEMaTHYecKoe M TIJIyOOKoe 3HaHue
Onenka 5 IIPOrPaMMHOI0 MaTepuaa, yCBOEHUE OCHOBHOM u
(oTIIMYHO) JIOTIOJIHUTEIbHON JINTEPATyphbl, PEKOMEHIOBAHHON IMPOrpaMMON

JUCHUIIJIMHBI, IPABUJIBHOC PCIICHUC 3aJa4H.

MOJJHOE 3HAaHHWE IPOrPaMMHOTIO MaTepHuaja, YCBOCHHE
Onenka 4 OCHOBHOH  JIMTEpaTyphl, PEKOMEHJOBAaHHOM B IpOTrpamme,
(xoporo) HaJIMYUE MaJO3HAYUTEIbHBIX OIMMOOK B PEIICHUHU 33Ja4yd, WIN
HEJIOCTaTOYHO IOJIHOE PAaCKPBITHE COAEPKaHUE BOIPOCa.

3HAaHHUC OCHOBHOI'O IIporpaMMHOro MaTcpHraia B

Onenka 3
MUHUMAQIBHOM 00BEME, TOTPEIIHOCTH HENPUHIMITHAIHLHOTO
(YIOBIETBOPUTENBHO)
XapakTepa B OTBETE Ha DK3aMEHE M B PCIICHUU 3a1a4H.
mpoOebl B 3HAHUAX  OCHOBHOTO  MPOTPAMMHOTO
Ouenka 2

(HEey1OBIETBOPHUTEIBHO)

MaTcpHraia, IPUHOUIINAIIbHBIC OIIINOKHU IIpHU OTBCTC HA BOIIPOCHI U
B pCHICHUHU 3aJa4H.

1.

2
3.
4.
5
6
7

Bonpocs! k 3k3aMeHy
OCHOBHBIE 3aKOHBI XUMHUU.

OKBUBAJICHT 2JIEMEHTOB. 3aKOH 3KBUBAJICHTOB.
OKBUBAJIEHTHI IPOCTHIX U CIOXKHBIX BEILIECTB.
CoBpeMeHHas Teopusl CTPOEHUS aTOMa.
[Topsox cocTaBieHMs! 3JIEKTPOHHBIX popMmyi. [Ipumepsr.
PacrnipenienieHne 21eKTPOHOB 110 SJHEPTETUYECKUM STUEHKaM.
DOHeprus HMOHHU3aLUU U AJIEKTPOOTPHUIATENbHOCTh. V3MeHeHne HX B NEepHUOIUYECKON

cucteme /1. 1. Menaeneena.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

CKOpOoCTh XMMMUYECKUX peaKlUid. 3aKOH JeHCTBYIOIINX Macc.

3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.
Xumnueckoe paBHoBecue. Koncranra pasHosecus. [Ipuanun Jle—Illarense.
1-3akoH TepMoauHAMUKU. DHTaIbIM. TepMoxuMHuyeckre ypaBHeHHs. 3akoH [ ecca.
2—3aKoH TepMoanHaMuKu. DHeprus [ mo0ca. HampasiieHre mpoTeKkaHus pOIeCCoOB.
XapakTepuCTHKa MOJAPHON U HENOISAPHOU KOBAJIEHTHOU CBs3U. [IpuBecTy npumepsl.
JloHopHO-akuenTopHas cBs3b. [IpumMepsl.
Bonoponnas cBs3b. [Ipumepsl.
Nounnas cBs3b. [Ipumepsl.
CriocoOb! BeIpaXKeHHs KOHIIEHTPALMU PaCTBOPOB.
PactBopsr HeanektposnToB. uddysus. Ocmoc. 3akon Bant-Todda.
JlaBnenue napa HaJ pactBopamu. 3akoH Payis (1).
N3menenune TemmnepaTypsl KUTICHUS U 3aMep3aHus pacTBOPOB. 3akoH Payms (2).
PactBops! anekTposnnToB. M30ToHMUYECKHI KOADDUITMEHT.
Teopust 3MEeKTPOTUTHUECKOMN THCCOMALINH.
Crynenuaras nucconyanys KUCJIOT, OCHOBAHUMN U COJIEH.
Crenenp auccoruanuu. @akTopbl, BIUSIONUIUE HA CTENEHb IUCCOIMAIINN.
Honnoe npoussenenue Boasl. PH cpenbl. MaaukaTopst.
Bo3MoxHbIe cinydan ruiponun3sa conei. [Ipumepsr.
OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. [Ipumepsl.
AMpoTepHOCTb.
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29. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA JIEMEHTOB M MX I0J0XKeHue B cucreme ..
MenneneeBa. OCHOBHBIE OKMCIHUTENN U BOCCTAHOBUTEIH.

30. DnexTpoAaHbIi NoTeHIIUA. BOIOPOAHBIN 3JIEKTPOI.

31. HopmanpHble 371€KTpOAHbIE TOTEHIUAIBI. Psii HanpsyKeHU METaUIOB.

32. NanpBaHnm4eckuii anemeHt. [Ipumepsl.

33. TorMBHbBIE ATIEMEHTHI.

34. O]JIC ranpBanuyeckoro siementa. @opmyna HepHcra.

35. DnekTposin3 pacTBOPOB U paciiaBoB. 3akoH Dapajes.

36. Ilpoueccel, mNpoTEeKaOUIMEe IMPH 3JIEKTPOJIU3E C PACTBOPUMBIM aHomoM. Oobnactu
IIPUMEHEHHUSI AIEKTPOIIH3A.

37. AKKyMyaaTopbl. TUIIBI aKKyMYJISITOPOB.

38. IIpouecchl, MpoTeKaronIue Mpu pa3paIKe U 3apsiIKe CBUHIIOBOTO aKKyMYJISITOpA.

39. OO0u1re XuMUYECKHE CBONCTBA METAJLIOB.

40. B3aumozeiicTBie METANIOB C KUCIIOTaMH.

41. A3otHas kuciiora. OcoOEHHOCTH B3aUMOIENCTBUSA C METAJIAMH.

42. Mertoabl Moiay4eHUs MeTaIoB U3 pyA. lIpumepsl coBpeMEHHBIX CIOCOOOB IMOIYYEHHUS
METaJUIOB.

43. Kommuiekcuble coequHenus. [I[pumepsl. BHemHsst 1 BHYTpeHHSISI chephl.
KomrmekcoobpazoBarens. 3apsa KoMILIeKCHOro noHa. KoopanHannonsoe yncio. Jlurauasl.

44. Tlonmumepsl. @PU3UKO - MEXaHUYECKHE CBOMCTBA IOJMMEPOB. TpH COCTOSIHMS:
CTeK1000pa3Hoe, BHICOKOAIACTUYHOE, BA3KO—TEKYUYee.

45. Iomumepsl. [Ipuponnsie u cunTeTndeckue noaumepsl. CoctaB nmoauMepoB. 3BeHo. Llemns.
Crenens nonumepuzauuu. [Ipumepsl.

46. ITnactmaccel. CocTaB, ony4eHue, CBOMCTBA U mpuMeHeHue. [Ipumepst.

47. llomumepsl. CriocoObl MOTYyYEHUS TOJTUMEPOB.

48. Buapl kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.

49. llonmstrinen. [Honuxnopsunui. [lonydenue, cBoiicTBa U NpUMEHEHHE.

50. ITonurerpadropatuieH. [lonydueHne, CBOWCTBA U TPUMECHEHUE.

51. CunTeTnueckue BOJIIOKHA, Kiaccudukarus, oo1ue cBoicTBa, IOTyuYeHUE, IPUMEHEHHE.

52. Koppo3zust MetamioB. MexaHu3M KOppO3UOHHBIX Ipoueccos. [Ipumepsl.

53. ATmocdepHas Koppo3usl.

54. Metop! 3alIUTHI METAJUIOB OT KOPPO3HUHU.

55. Koppo3roHHbIE TPOLECCHI, MPOTEKAIOIINE TPU HAPYLUIEHUN METANIMYECKUX MMOKPBITHII.

4.2.2. KonTpoJsbHasi padora

3amaHus Ui KOHTPOJBbHOM paboThl, ONpeAereHHe BapuaHTa BBIMOJHEHUS 3a/JaHHi
MIPEJICTaBICHBI METOINIECKOM TTOCOOHH:

XoxnoB, A. B. Xumus [OnexktpoHHbIi pecypc] : yueOHoe mocobue / A. B. Xoxios, H. M.
[Tarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 131 c. : Tabn. — C mpuit. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.
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