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PaGoyas mporpaMma THCHMIUIHHEI «XHMHs» COCTABIIEHA B COOTBETCTBHH C TPeGOBAHHAME
DezepallbHOr0 roCyJapCTBEHHOrO 00pPa3oBaTENBHOIO CTAHAAPTA BBICIIETO obpazosanus (®I'OC BO),
YTBEPIKIEHHOTO MPHKa3oM MunucTepcTBa oOpasoBanus U Hayku Poccmiickoi ®enepamun 23.08.2017
r. Ne 813. Pabouas nporpamMma IpefHasHaueHa Ui IOATOTOBKM GakanaBpa 1o HanpasieHuio 35.03.06
Arpounkenepusi, npoduib — TeXxHHYECKHEe CHCTEMbI B arpodu3Hece.

Hacrosmas pabouass mporpamma —[MCHMIUIMHBI — COCTaBJeHA B  paMKax  OCHOBHOM
npogeccuonanbHol obpasoparensHoi nporpammbl (OIIOIT) W yunTEIBaeT 0COGEHHOCTH 00YyYeHHS
IpH HHKJIO3HBHOM 00pa3oBaHMM IIHI| C OTPaHHYEHHBIMH BO3MOXKHOCTAMH 310poBbi (OB3) u
MHBAJIHIOB.

CocraButens — TOKTOp GHOTOTHYECKHX HayK, mpodeccop kabenprr batosckas E.K.

Paboyas nporpaMma nucIMIIHHEb 06CyK/IeHa Ha 3aceIanny Kadeapsl «MaTeMaTHuecKue 1
€CTECTBEHHOHAYYHbIE TUCITUTLTHHBD)

«05» mapra 2019 r. (mpotokos Ne§).
3aB. kadenpoit «MartemaTH4ecKHe U

CCTECTBEHHOHAYYHbIE JHCIMILUIMHBDY, e
JOKTOp TEXHHYECKHX HayK, IIpodeccop i Cfm E.M. bacapeiruna

Pabouas mporpamMma JHCHHIUTHHEI 0Z0OpEeHA METOIHUECKONW KOMHCCHEH (hakyipTeTa 3a04HOTO
00yyeHus

« 15» _ mapra__ 2019 r. (mpotokoia Ne 5).
Ilpencenatens MeTOMHYECKOH KOMHCCHH

(dakynbTeTa 3a049HOTO o0yueHus, A.H. Kosnos
KaH/MJ1aT TeXHUYECKUX HayK, JOLEHT

Jupexrop Hayuno¥ 6ubnmorexn
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COJEPXAHME

[Inaaupyempie pe3ynbTaThl OOy4YeHUS TO JUCIHILIAHE, COOTHECEHHBIC C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OITOII

1.1. Ilens u 3amauu QUCIHUILIMHBI

1.2. KowmmneTreHIIMU U MHANKATOPHI UX TOCTHUKECHUN

Mecrto nucuuniaunsl B ctpykrype OITOIT

OObeM TUCHMITIIMHBI U BUABI Y4eOHOH paboThI

3.1.  Pacmpeznenenne oObemMa AUCIUIUIMHBI 110 BUJAM y4eOHOU paboThI
3.2.  Pacmpenenenue yaeOHOrO BpeMEHH IO pa3zesiaM U TeMaM
CtpykTypa U coliep:kaHue JUCIUTLITMHBI

4.1. CopepxaHue TUCUUTLITUHBI

4.2. CopeprxaHue JCKIIUNA

4.3. CopaepxaHue 1a00paTOPHBIX 3aHATUI

4.4. CopepxaHue MPAKTHYECKUX 3aHATUN

4.5. Bunsl u coepkaHue CaMOCTOSTENILHON padOThl 00YJarOIINXCs
VYyebHOo-MeToANMYEeCKOE 00eCTIEeYeHIE CaMOCTOATEIIbHON Pab0oThl 00yUJaIOIIUX CS
0 TUCIUTUINHE

@DOHJ OLIEHOYHBIX CPEJCTB AJIsl IPOBEICHUS MPOMEKYTOUHON aTTecTalluu
00yJaromuxcs Mo AUCHUTIIINHE

OcHoBHasl U JOTONIHUTEIbHAS yueOHas TuTeparypa, HeoOXoauMas AJisi OCBOECHUS
JUCIUTUTAHBI

Pecypcel nHpOpMannoHHO-TEIEKOMMYHUKAITMOHHOM ceTH «IHTepHET»,
HEOOXOTUMBIC JISI OCBOCHHUSI TUCITUTLIAHBI

MeTtoauueckue ykazaHus sl 00y4aromuxcs M0 OCBOCHUIO THUCIUTIIHHbI
HNupopmanioHHble TEXHOJIOTUH, UCTIOIb3YyEMbI€ TP OCYIIECTBICHUN
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, BKII0Yas TepeYCHb
MIPOrpaMMHOTO o0ecreueHns 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MartepuanbHO-TeXHUYECKas: 0a3a, HEOOXOAUMAast IS OCYIIECTBIICHUS
00pa30BaTeNbHOro Mpoliecca Mo JUCHUILIINHE

[Tpunoxxenne. OHJ OLEHOYHBIX CPEICTB ISl TEKYIIETO KOHTPOJIS
yCIeBAaeMOCTHU U MPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu 00y4Jaronmxcs
JIucr perucrpanuu n3MEeHEHUN
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1. [lnanupyemble pe3yabTAaThl 00yUYeHHS 10 JUCHMUILIINHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTatamu ocBoenusi OIIOII

1.1. lean 1 3a7a4M TUCHUILTAHBI

BakanaBp no HampasieHnuio noarotoBku 35.03.06 ArpouHkeHepus J0JKEH OBITh IMOATOTOBIICH
K peIIeHUI0 3aJady Mpo(ecCHOHANbHON NeATeNbHOCTH CIEAYIOUIMX THUIOB: MPOU3BOJACTBEHHO-
TEXHOJIOTUYECKOW, HAYYHO-UCCIEN0BATEIbCKON AEATEIBHOCTH.

Heap AucuumiInHbl — cOpMUPOBATH Y 00ydaromuxcs cucreMy GyHAaMeHTaIbHBIX 3HAHUH 1O
XUMHH, HEOOXOTUMBIX IJIsl MOCJIEIYIOIe MOATOTOBKH OakajaBpa, CIOCOOHOTO K 3P (EKTUBHOMY
PELICHHIO0 MPAKTUYECKUX 3a]au CeIbCKOXO3MCTBEHHOTO MPOM3BOJCTBA, a TAK)XKE CIOCOOCTBYIOIINUX
NanbHEHIIeMy pa3BUTHIO TUYHOCTH.

3agaumn AUCHUIIMHBI

— U3YYUTh OCHOBHBIE XHMHYECKUE SIBIICHUS, OBIAACTh (PYyHIAMEHTAIBHBIMU TIOHATHSMU,
3aKOHAMU U TEOPUSIMH KJIACCUUYECKON U COBPEMEHHON XHUMUHU;

— copMUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO XUMUYECKOT'O MBIIIIJICHHUS;
O3HAKOMHUTBCSI C HaydyHOH ammapaTypoll M METOJaMU XHMHUYECKOTO HCCIIEOBaHUS, MPUOOpecTH
HaBBIKH MPOBEJICHUS] XUMUYECKOT'O SKCIIEPUMEHTA;

— HAYYUTHCS BBIIEIATH XMUMHUYECKOE COjepaHue B MpOo(ecCHOHANBHBIX 3aladyax Oymaymieit
NesITeIbHOCTH;

— OBJIQJIETh METO/IaMU peleHus MpodecCHOHAIbHBIX 3a/1a4.

1.2. KomneTeHIUM U MHAMKATOPBI UX

OIIK-1. CnocobeH pemiaTh THUIOBBIE 33a/a4d MPO(PECCHOHATLHON JEATEIHPHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHA.

Kon n
HanMEHOBaHUE
MHIMKATOPA ®opmupyemsie 3YH
JOCTUKECHUS
KOMIIETCHIINU
3Hanus | OOydaromuiicss JOHKEH 3HaTh: OCHOBHBIC 3aKOHBI XHMUH,
NJ-1omk-1 SBJICHUS W TMPOLIECCHl, HAa KOTOPBIX OCHOBAaHbl IMPHUHIIMIIBI
Hcnonssyer neicTBUs  OOBEKTOB TMPO(PECCHOHANBHON JAEATENbHOCTH U
OCHOBHBIE 3aKOHBI KOTOPBIE MCIOJIB3YIOTCS Ui PELICHUs WHXEHEPHBIX 3ajad -
€CTECTBEHHOHAYYHBIX (61.0.11 -3.1)
JUCHUTIINH JJIs ymenust | OOyuaromuiics JOKEH YMETh: HCIOJb30BaTh OCHOBHBIE
peuieHus XUMHYECKHE 3aKOHbI M TIOHATUA B TPO(HECCHOHATHLHOM
CTaHJApTHBIX 33724 B NEeATEIbHOCTH U JUJISl PELICHUS] MHXKEHEPHBIX 3a7a4 —
COOTBETCTBHUH C (b1.0.11-VY.1)
HaIpaBJICHHOCTHIO HaBblkK | OOyuvaromuiics  JTOJDKEH  BJIaJeTh: HABbIKAMH  ONMCAHUS
npoQecCHOHATBHOM OCHOBHBIX XMMHYECKUX 3aKOHOB, SIBJICHUM M MPOIIECCOB, HA
ACATCIbPHOCTU KOTOPBIX OCHOBAaHBI NPHUHIIUIIBI JIEUCTBUS 00BEKTOB
npoeCCUOHATIBHON JIEATETLHOCTH U KOTOPBIE HCIOIb3YIOTCS
JUTsI pelieHus nHKeHepHbIX 3a1ad - (b1.0.11-H.1)




2. Mecto nucuuminnel B cTtpykrype OITOIIT

Juctummaa «XUMHUS» OTHOCUTCS K O0S3aTeIbHOM YacTH OCHOBHOW MpPOo(decCHOHANBHOM
00pa3oBaTeNbHON MTPOTrPaMMBI

3. O0béM TUCUMIIIIMHBI M BUIbI Y4e0HOH padoThl

O6bem nucnumuinHbl coctaBisier 3 3audetHble equHunbl (3ET), 108 akamemMudeckux 4acos.
(manee wyacoB). ucnumnianHa uzydaercs B 1 cemectpe.

3.1. Pacnpenenenne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bupn yuebnoii paboTsl Komnuuectso yacos
KonTakTHasi padoTa (Bcero) 8
B ToMm gucie:
Jlexuun 2

[Ipaktuueckue 3austus (113) -

Jlaboparopusie 3ansTus (JI3) 6
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 91
KonTpoas 9
Hroro 108

3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aeiamM U TeMam

B toMm uncne
Ne Beero | Konrakthas paboTa =
HanmenoBanue pa3zneinos u tem o)
n/m JacoB £
JI JI3 113 CP T
~
Paznen 1. OcHOBBI CTpOEHHUS BEILIECTBA
1.1. | Bsexenne. OcHOBHBIE 3aKOHBI XUMUM. 4 - - - 4 X
1.2. | XuMmus u nepuoanydeckas cucTema 9 - 1 - 8 X
aneMeHTOB. CTpoeHHe aTOMOB. XUMUYECKast
CBSI3b.
Pasnen 2. B3aumonelicTBUS BEIIECTB
2.1. | Xumuueckas TepMoanHaMuka. OCHOBHBIC 18 - 1 - 17 X
3aKOHBI TEPMOJIMHAMUKHA. XMHYECKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Paznen 3 PacTtBopsbl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPBI, 20 1 1 - 18 X
nucrnepcHbie cucteMbl. OCHOBBI XUMHUUYECKOTO
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aHaJIM3a BOJHBIX PaCTBOPOB.

Paznen 4. DaeKTpOXUMHUECKHE TPOLIECCHI

4.1. | DnexTpOXMMHUYECKHE CUCTEMBI: KUCIOTHO- 23 1 2 - 20 X
OCHOBHBIE U OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA BELLIECTBA.
I"anpBaHnYECKUE 3IIEMEHTBI. XMMHUYECKHE
MCTOYHUKHU TOKA. DJIEKTPOJIU3 COEIUHEHUM.
Koppo3ust MeTajuioB ¥ 3aluTa oT KOPPO3HH.

4.2. | PeakumonHas criocOOHOCTH BEILECTB. 17 - 1 - 16 X
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

Pa3znen 5. DnemMeHTHI OpraHn4ecKol XUMHUH

5.1. | DneMeHThl OpraHu4eCKOW XUMHH, TOJIUMEPBI, 8 - - - 8 X
OJINTOMEPBHI.
KoHnTpo:s 9 X X X X 9
Uroro 108 2 | 6 | - | 91| 9

4. CTpyKTYypa U coJepkaHue TUCUHUIINHBI

4.1. Conep:xaHue TUCUMILIHMHBI
Pa3nes 1. OCHOBBI CTPOCHHUSA BellecTBA
BBenenue
XuMHS Kak 4acTb ectecTBO3HaHus. [Ipenmer xumuu. BemecTBo. Buabl XUMHUUECKUX peaKLU.
CBs3p XMMHUHU C APYTMMHU HayKaMu. 3Ha4€HUE XMUMHUU B (POPMHUPOBAHUU MBIIUICHUS, B U3yYEHUU
IPUPOJIBI M PA3BUTHH TEXHUKU. XUMUS U IPOOJIEMBI SKOJIOTHH.

OCHOBBI CTPOEHHUS BelleCTBA

DJIGKTPOHHOE CTpPOEHHME aToOMa W CHUCTEeMaTHKa XUMHUYECKHUX 3JIeMEHTOB. KBaHTOBO-
MexaHuueckass mogenb aroma. [lpunmun [Maynu u npaBuino Xynaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atomoB. Ilepuonuueckas cucrema J[.M. MenneneeBa MU M3MEHEHHE CBOWMCTB JJIEMEHTOB M UX
coequHeHU. OKHCIUTEILHO-BOCCTAHOBUTEIIPHEIC CBOMCTBA DJJIEMCHTOB. XHMHYECKAs CBS3b.
OCHOBHBIE TUIIBI U XapPAKTEPUCTUKH CBsI3H. KOBajieHTHAst 1 MOHHAs CBSI3U. MeTOJ1 BAJICHTHBIX CBSI3€H.
I'm6punuzanus. [lonsitue o Merone MOJNEKYIIpHBIX opOutaneir. CTpoeHMe H CBOWCTBa
MpoCTEHIIMX MOJeKyn. Tumbl B3aumoaeicTBHs MoJieKys. KomiuiekcHble coenuHeHus. OCHOBHBIE
BUJIbI B3aUMOAEUCTBUS MOJIEKyI. CUIIbl MEXKMOJIEKYJISIPHOTO B3auMoaecTBus. BonopoaHas cBs3b.
JloHOpHO-aKIenTopHOE B3auMoOAECHCTBUE MOJIeKyn. KowmrmuiekcHble coenuHeHusd. KoMiuiekcsl,
KOMILIEKCOOOpa30BaTeNu. JUTaHABL, 3apsi ¥ KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coenuHeHu. [IoHsATHE O TEeOpHsIX KOMIUIEKCHBIX COCIMHEHHMN. XHMMHUS BEIIECTBa B
KOHJICHCUPOBAHHOM COCTOSIHUM. ATpErarHo€ COCTOSIHHE BellecTBA. XHMMHUUYECKOE CTPOCHHE
TBepaoro Ttena. AmopdHoe cocrosHue BemiecTtBa. Kpucramipsl. Kpucrammueckue penieTkH.
XuMuueckasi CBsi3b B TBEpPHABIX Tejax. MeTraqnudeckas CBs3b M METaJIbl. XUMHUYECKasi CBSI3b B
MOJTYNPOBOJHUKAX U JuAJIeKTpuKax. PeanmbHble kpuctamwibl. IIpoctoe BemiectBo. M3omepusi u
ammotpornust. CTpoeHHe aTOMHOTO sIpa U PaTuOAKTUBHOCT. M30TOIIBI, H300apHhl.

Pa3gen 2. BzaumMoaelicTBUA BelleCTB

DJeMeHThl XUMUYECKOH TEepMOJIMHAMHUKH. DHEpreTndeckue >PQPeKTsl XUMHUECKUX PEaKLUH.
BHyTpenHsas sHeprus u SHTambnMA. Tepmoxumus. TepMOXMMHYECKHE 3aKOHbI U YpaBHEHMS.
OHTanenus 00pa30BaHUS XUMHUECKUX coeAuHeHuil. CTaHIapTHOE COCTOSHUE. OHTPONHS U ee
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M3MEHEHUE NPU XUMHUUYECKUX Tpoueccax. DHeprus ['nb6ca u sHeprus 'enbMronpla 1 UX U3MEHEHUS
MpU XUMHUYECKUX TMpoleccax. YCIOBUS CaMONPOU3BOIBHOTO MPOTEKAHUS XUMUYECKUX PEaKIH.
VYcnoBust xuMuueckoro papHoBecusi. OOpaTUMBbIe U HEOOpAaTUMBIE PEAKIIMKH. XUMUYECKUA TTOTCHITHAIL.
AKTHUBHOCTb U KO3((DUIIMEHT aKTUBHOCTH.

Xumudeckoe u (GazoBoe paBHOBECHs. 3aKOH JeHcTBUS Macc. KoHCTaHTa paBHOBECHS U €€ CBS3b C
tepMmonuHamuueckumu  pynkiusmu.  [punnun  Jle-Illarenbe. Xumuyeckoe paBHOBecHE B
reTeporeHHpIXx cucremax. ®azoBoe paBHoBecue. I[IpaBuio (a3. Pacnpenenenue BemecTB B
rereporeHHsIx cuctemax. IloBepxHocTHble sBieHus. CopOuus. AncopOIHMOHHOE paBHOBECHE.
['eTeporenHble qUCIIEPCHBIE CUCTEMBI.

Xumnueckass KuHeTHKa. CKOPOCTh TOMOTEHHBIX XUMHYECKUX peakiuuid. OCHOBHOE XHMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHMX PEAKIUN OT TEMIEPATypbl. JHEPIUsl aKTUBALIUH.
l'omorennsiii karanus. Llennbie peakunn. PU3MYECKUE METOABI YCKOPEHHS XUMUYECKUX PEaKLUU.
Koneb6arenpnabie peakimn. CKOPOCTh TETEPOTEHHBIX XMMUYECKUX PEaKIUi. | eTeporeHHbIN KaTaius.

Paznen 3. PacTtBophbl.

Onpenenenne u kiaccuukanus pacTBOPOB. PacTBOpHI HEIIEKTPOIUTOB U 3JIEKTPOIHUTOB.
Boanbie pacTBOpBI  3JEKTPONMTOB. ACCOIMUPOBAHHBIE M HEACCOIMUPOBAHHBIE 3JIEKTPOJIUTHI.
CBoiicTBa PAcCTBOPOB AaCCOIMHMPOBAHHBIX JJIEKTPOIUTOB. AKTHUBHOCTh. OCOOEHHOCTH BOJIBI Kak
pacTBOpUTEIISL. DIIEKTPOIUTHYECKAsT JUccolManus Boabl. Bogopoanslit nokasarens cpeabl. MonHbie
peakuun B pacTBopax. Jluccouuanus KOMIUIEKCHBIX CO€IWHEHUH. Teopust KUCIOT M OCHOBAHHUI.
KoHCcTaHTBI KUCTIOTHOCTH U OCHOBHOCTH.

Konnounansie cucremsl. JlucrnepcHOCTs U qucnepcHble cuctembl. Kimaccuduxarys KouIouaHbIX
CUCTEM. 30JI1 U Teau. Munenisl 1 ux crpoerue. [lonydeHre KoIIouIHbIX pacTBOPOB. Y CTOMYMBOCTh
KOJUIOUJIHBIX CHCTEM, ONTHYECKHE U DJIEKTPUYECKHE CBOWCTBA. METOABI MONYYEHUS U pa3pyLICHUs
KOJUTOUIHBIX cucTeM. Kosou ikl B IpUpoAHBIX cucTeMax. PacTBopbl moauMepos.

Pa3neu 4. DiekTpoxuMuuyecKkue npoueccol.

OKHCIIUTENTBHO-BOCCTAHOBUTEIbHBIE MIPOLIECCHI. Onpenenenue u KJaccupuKanus
ANEKTPOXUMUUYECKUX TIporieccoB. 3akoHbl Papanes. TepMoaMHaMuKa 3JEKTPOJIHBIX IPOLIECCOB.
[Tonsitue 00 »nEKTPOAHBIX MOTEeHIMANax. [ampbBaHuueckue sjeMeHThl. DJIC U ee u3MepeHwue.
CrangapTHbIM BOJOPOJAHBIM 3JIEKTPOJI M BOAOPOJHAs WIKana MOTEHIMaloB. YpaBHeHHe HepHcra.
[loTeHumanel METAUNIMYECKHUX, Ta30BbIX W  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  3JIEKTPOJIOB.
HoHceneKTUBHBIE 3JEKTPOAbl U CEHCOpbl. MeMmOpaHel M MeMOpaHHBIH moreHIMan. Kunernka
ANEKTPOJIHBIX IPOLECCOB. DNEKTPOXMMHUUYECKAs] W KOHUEHTPALMOHHAS MOJSIpU3anus. OJIEKTPOJIU3.
ITocnenoBarenbHOCTh NEKTPOAHBIX MPOLIECCOB. BRIX0A MO TOKY. DNEKTPOIN3 C HEPACTBOPUMBIMH U
PacTBOPUMBIMH AHOJIAMH.

Koppo3us u 3ammura MeTainoB U cruiaBoB. OCHOBHBIE BHJIbI KOPPO3UH. XUMHUECKas KOPPO3HsL.
DnekTpoxuMHuiecKas koppos3us. Kopposus moa aeicTBuEM OyKIAIOMNUX TOKOB. METObI 3aIlIUTHI OT
KOppO3UU: JIETMPOBAHUE, JEKTPOXUMHUYECKAs 3allUTa, 3alUTHBIE MOKPHITUSA. V3MEeHEHHe CBONCTB
KOPPO3UOHHOU cpebl. NTHTHOUTOPBI KOPPO3UH.

ONEKTPOXUMHYECKHE CUCTEMBI. XUMHYECKHME MCTOYHHUKM TOKA. OJIEKTPOXUMHYECKHE
SHEPrOyCTAaHOBKH. OIJIEKTPOXHMHUYECKHE TMpeodpa3oBaTesid, KOHAEHCATOPBL. OJIEKTPOXUMHUYECKas
00paboTKa METAIOB. DICKTPOXUMHUUECKUE TTOKPHITHSL.

PeaknmnoHHasl CIOCOOHOCTE BelleCTB. XUMHYECKHE CBOMCTBA METAJJIOB.
BemecTBo 1 ero uncTora. AHATMTUYECKUH CUTHAT U €0 BUbI. XUMHYECKask UICHTU(DUKAIINS.
KI/IC.HOTHO-OCHOBHOG U OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHOC TI/ITpOBaHI/IC. rpaBI/IMeTpI/ILICCKI/Iﬁ nu
KOJIODUMETPUUECKUN aHAIN3. DJIIEKTPOXUMHUYECKUE METOIbI aHAIN3A.



Pa3zgea 5. DiieMeHTHI OpraHuvYecKoil XUMMH.

Oprannueckue MOJMMEPHBIE MaTepuaibl. MeToabl MOJY4YEHHS IMOJMMEPOB, MOJIUMEPHU3ALNS,
nonukoHAeHcaus. CTpoeHue 1 cBocTBa noauMepoB. [IpuMeHeHne noammMepos.

4.2. Conepxanue JeKI Ui

Ne Kpatkoe conepxanue neKkuui Koz-so
n/n p P 4acoB
1 | Hducnepcuble cucremsl. PactBopel Kiaccudukamuss AHCIIEPCHBIX — CHCTEM. 1

I'pyboaucnepcHble CUCTEMBI, HX CBOICTBA U UCIOJNb30BAaHUE B CEIBCKOM
xo3siicTBe. Kommonaasie pacTBOpbl, 0COOEHHOCTH CTPOEHUS, CBOMCTBA. PacTBOpHI,
Kak TroMoreHHble cucTeMbl. CrocoObl BBIPaXEHHMsS KOHIEHTPALlUU pPaCTBOPOB.
Teopuss pa30aBleHHBIX PAaCTBOPOB, HEANEKTPoIUTOB. Ocmoc. OcMoTHUECcKOe
JaBieHHE. [laBieHHME HACBIMIEHHOTO Iapa. TemmepaTypa KMIIEHHS M 3aMep3aHus
(kpucTamusanusi) pactBopoB. 3akoHbl Bant-I'odda u Payns ans HeanekTpoauToB
U DIEKTPOJIUTOB, HCIOJIB30BAHWE MX I HU3TOTOBICHHS OXJAXIAIUX U
AHTHOOJIEIEHUTETBHBIX CMa30K M XHUAKOCTeH. AHTHU(pU3bl. CuibHBIE U cialble
anekTposuThl. KoHCTaHTa M cTeneHs aucconnanun. M3oTonnueckuit KodhHUIMeHT.
3akoH pazbaBnenus OctBanbaa. MoHHOe mpousBeneHHe BOAbL. BomoponHbiid
nokazatenb. [ uaponu3. Ero 3HadeHuWe mTpW MCHOJB30BAHWUU YAOOpPEHHH U
JKCILTyaTalluy CEJIbCKOXO35MCTBEHHON TEXHUKU.

2 | DNEeKTpOXUMHYECKHE CHUCTEMBI. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC TIPOIIECCHI: 1
omnpeliesieHue, TepMOAMHAMUKA, HAIMPaBIECHHOCTh, BO3MOXXHOCTb MPOTEKaHUs B
3aJIJaHHOM HaNpaBJICHUHU. OJIEKTPOJHBIM MOTEHUHA]I HA TpaHUIE TETEPOTrCHHOMU
CHUCTEMbl METa-31eKTpoNuT. CTaHAAPTHBIA 3IEKTPOAHBIA MOTEHIUAN, Pl
HanpspKEHUsT METAJUIOB, €ro 3HaueHue. [anpBaHWyeckue syeMeHThl. [IpuHumn
paboTel. XWUMHUYECKHE HCTOYHHKU TOKa. «Cyxue» SJIEMEHTHI, aKKyMYJSTOPHI,
TOIUIMBHBIE  BJIEMEHTBHI.  DJIEKTPOJIM3  PAacIlaBOB W BOJHBIX  PacTBOPOB
anekTponuToB. [locnegoBaTenbHOCTh pa3psiga  YacTULl Ha DJIEKTpoAax IMpHu
BJIEKTPOJIM3€ B  3aBUCUMOCTA OT BEJIMYMHBI  JJIEKTPOAHOTO  IOTEHIIMAA.
[Tonspuzanus npu sekrponuse. Ilepenanpsxenue.

HUTroro 2

4.3. Conep:xanue JJadOPATOPHBIX 3AHATHH

Ne . Kon-Bo
Wi HaumenoBanne 1ab0paTOpHBIX 3aHITHIA 4ACOB
3. | CTpoeHue aTroma u epruouIecKasi CHCTEMa JIEMEHTOB. X UMUYECKas CBSI3b. 1
5. | XuMuueckas KHHETHKA. XUMHUYECKOE PAaBHOBECHE 1
6. Konnentpanus pactBopoB. [IpuroroBieHue 3IEKTPOIUTA ISl KHUCIOTHOTO 1
aKKyMYyJIATOpa
11. | I'anpBaHMYECKHUE DJIEMEHTHI. 1
12. | DnexTponau3 BOAHBIX PACTBOPOB COJICH. 1
13. | Kopposusi MmeTayioB. 3amura OT KOPPO3HUH. 1
HToro 6




4.4. Copep:xanue NPpaAaKTHYECKUX 3aHATUI

[IpakTuueckue 3aHATHS HE IPETYyCMOTPEHBI YYEOHBIM TIAaHOM

4.5. Buabl 1 coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommxcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJarOIITUXCS

Bunsl camocTosTensHON paboThl 00y4aroImuXCs KonnyectBo yacoB
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 20
71a00paTOPHBIX pabOT
CaMocTOosITeIbHOE U3YUEHHE OTACIBHBIX TEM U BOIIPOCOB 50
BrimtotHeHIE KOHTPOIBLHOM paboThI 21
Hroro 91

4.5.2. ConepxaHue cCaMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS

Ne Kon-Bo
HaumeHnoBanue TeM 1 BOIPOCOB
n/m 4acoB

1 OCHOBHBIE 3aKOHBI XMMHMM: COXPAaHEHHsS MaTepUu U DSHEPruu, MOCTOSHCTBA 6
COCTaBa, KpaTHBIX OTHOILIEHUH, ABOTaIpo.

2 BrinonHeHnue ynpaxHeHU# 110 COCTABICHHIO 3JIEKTPOHHBIX (JOPMYII HJIEMEHTOB. 6

3 [lepmonnueckuit  3akon JI.MI. MenneneeBa, mnepuoauyeckas CHCTEMa 8
DJIEMEHTOB.

4 Pemenne pacdeTHbIX 3aa4 HA ONPEACICHUE DHTAJbIIUU, SHTPOIUU, SHEPIUU 12
['ub6ca.

5 Pemenne 3amau Ha oOmNpeneleHHE CKOPOCTH XHMHUYECKHUX pEakuuid B 15
3aBUCHUMOCTH OT KOHIIGHTpallMM W TemmepaTypsl. PaBHoBecue. Bnusnue
JAaBJICHUS, KOHICHTPAIIUKU U TCMIICPATYPhlI HA CMCIICHNUC XUM. PAaBHOBCCHA.

6 CnocoObl  BBIpOKEHMsSI  KOHIICHTPAllMM ~ PacTBOpOB  (MaccoBas  JIOJA, 14
MOJIIPHOCTH). Perienue 3a1a4d Ha pacdeT KOHIEHTPAIlUi pPacTBOPOB.

7 CocraBiieHHE CXeM TaJlbBaHUYECKOTO AeMeHTa, pacdet J.J1.C. 16

8 N3yuenue xumuueckux CBOMCTB MerauioB. (CocTaBieHUE XUMHUYECKHUX 16
YpaBHEHUU.

9 CocraBieHue peakuil NOoJIMMEpPU3alMM U MOJIMKOHAeHcanuy. Vcnonp3oBanue 10
MOJIMMEPHBIX MaTepHuaoB B TexHUKe. COCTaB JIaKOB.

HTtoro 91
5. YueOHO-MeTOAHYECKOE 00ecedeHrne CaMOCTOATEIbHO padoThl 00y4aOIIMXCS 10
AUCHUILINHE
YyebHo-MeToanueckue pazpadbotku umerorcs B Hayunoit  6ubiamoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. Tuaponu3 coneit [DnekTpoHHBIH pecypc]|

9

METOJ. yKa3. JJIi CaMOCTOSITENbHON paboThI
CTYAEHTOB [0YHOH U 3a04HON (popmbl oOyueHust HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
DJIEKTpOdHEPreTuKa M 3ekTpoTexHuka, 19.03.02 IlpoaykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dkcrnyarauusi TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, CIELHATIbHOCTU
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornueckue cpeactal / coct. E. K. barosckas ; HOxno-




Ypansckuii 'AY, Uactutyt arpourkenepun .— Yensounck: KOxuo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C mpwin. — bubmumorp.: ¢. 18 (3 Ha3.).— 0,3 MB.— JlocTyn U3 JIOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUN [DJIEKTPOHHBIM pecypc| : METOA. yKa3. A
CaMOCTOSITENIbHOU Pa0OTHI CTYJCHTOB [04HOM M 3a0uHOU (opmbl 00yueHust HampasieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Okcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIUIUH U
KOMIUIEKCOB, crnieruaibHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
Ypanbckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 nokansHoM ceru. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. DNexTponu3 BOAHBIX pPACTBOPOB cosiel [DIEKTpOHHBIA pecypc] : MeToHN. yKa3. Ui
CaMOCTOATENIbHONW pabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampabieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u 3nekTporexHuka, 19.03.02 IIponykTel nuranus us3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaranus TpaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHBIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxnHo-Ypansckuit 'AY, Nuctutyr arpoumkenepun .— YensOunck: HOxHO-
VYpansckuiit [AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIMU [DJIEKTPOHHBIH pecypc] : METOA. yKas. It
CaMOCTOSITENTbHOW paboThl [ OakaJaBpOB OYHOM M 3a04HOW ()OpMBI OOy4YeHMs HampaBICHUMN
35.03.06 Arpounxenepus, 13.03.02 DnexktposHepretvika M 3iekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAalIUH U
KOMIUIEKCOB, crnieruaibHocTi 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—/loctymn U3 JOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

5. TepmonnHaMuka. KuHetuka [DaeKTpOHHBIA pecype] : METOA. yKa3. sl CaMOCTOATEIbHOU
paboTHl CTYACHTOB [O0YHOM W 3a04HOM (opmbl 00ydeHus HampaBieHuid 35.03.06 ArpowH)keHEepus,
13.03.02 DnextposHepreTuka u 3neKkTporexHuka, 19.03.02 [IpoaykTsl mUTaHHA U3 PACTUTEIBHOTO
ceipbsi, 23.03.03 DOkcrmuyaTtauusi TPAHCIOPTHO-TEXHOJOTMYECKMX MAIIUH W KOMIUJIEKCOB,
cneunanbHoctn 23.05.01 Haszemuble TpaHCHOpTHO-TeXHOJornueckue cpenctsal / cocr. E. K.
barosckas ; KOxnHo-Ypansckuit ['AY, Uuctutyt arponnxenepun .— Yensouuck: KOxxHO-Y panbcekuit
Ay, 2019 .— 12 c. : tabn. — bubmmorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJbHOH CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

6. ®OH/ OLIEHOYHBIX CPeICTB AJs MPOBeAeHUs
NPOMEKYTOUYHOH aTTecTANMU 00y4alOIHUXCS N0 JMCHHIIJIMHE

Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedoBanusim OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUHOM arTecTauuu oOydaroumxcs 1o aucuuiimHe. @OOHJ OIEHOYHBIX CPE/ICTB
npezacrasicH B lIpuiioxenun.

7. OCHOBHAsI M JONOJTHUTEJbHAsI y4eOHasi IUTePaTypa, He00X0AMMAas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHoBHasl U JOTIOJIHUTENbHAs yueOHas uteparypa uMmeercs B Hayunoit  O6ubinoreke U
ANEKTPOHHOU HHPOpMaIMOHHO-00pazoBarensHOi cpene @I'BOY BO H0xHo-Ypanbckuit [AY.
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf

OcHoBHAaA:

1. AxmeroB, H.C. O6miag u Heopranudeckas XuMus [DIJIEKTpOHHEIN pecypc] : yueOHHK /
H.C. AxmeroB. — DOnekrpoH. gaH. — Cankr-IletepOypr : Jlans, 2018. — 744 ¢. — Jloctyn K
noaHoMy Tekcry ¢ caiita DBC Jlans: https://e.lanbook.com/book/107904.

2. Oomasa xumusd. Teopus W 3agaud [DJEKTPOHHBIN pecypc] : ydeOHoe mocobdue / H.B.
KopoBun [u _ap.] : mox pen. H.B. Koposuna, H.B. Kynemoa. — Daekrpod. Jlan. — CaHKT-
IletepOypr Jlame, 2018. — 492 c¢. —Jloctyn K noaHoMy Tekcty ¢ caita OBC JlaHb.
https://e.lanbook.com/book/104946.

3. Ilpecc, M.A. OcHOBEI 001IEH XUMHUHU [DIEKTPOHHBIM pecype] : yuebHoe mocobue / M.A.
IIpecc. — DOnexrpod. man. — Cankr-IlerepOypr : Jlanp, 2012. — 496 ¢. — JlocTyn K IOIHOMY
tekcry ¢ caiita DBC Jlane: https://e.lanbook.com/book/4035

JlomostHuTEIBHAS:

1. 'muaxka H. JI. OOmas xumus [Tekcr]: YdyeOHoe mocoOme miga By30B / Ilom pen.
A.N.EpmakoBa. M.: Muarerpan-IIpecc, 2002.- 728c.

2. Koposun H. B. O0mas xumus [Tekcr]: Yuebuuk urst By30B. M.: Beicmag mkosa, 2003.-
557c¢.

3.Kyiueman A. I'. O6mag xumus [Tekcr]: Yueonuk. M.: Komoc, 1979.- 528c.

8. Pecypchbl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn « UHTEepHeT», He00X0AUMBbIe
JJIS1 OCBOCHMS TUCHUTIIMHBI

1. Equnoe okHO 1oCTyIa K ydeOHO-MeToAnYecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanwy» http://e.lanbook.com/
3. VuuBepcuretckas oudamorexka ONLINE http://biblioclub.ru

9. MeroauvecKkue yKa3aHus sl 00y4al0IUXCH 110 OCBOCHUIO JUCUMIIIIMHBI

VY4ebHo-MeToInueckre pa3paboTku uMmetorcs B Hayunoit  Oubnumorexe U AIIEKTPOHHOMN
nHpopMannonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY:

1. KoBanesa, O. M. Xumusa. Koppo3ust MetayioB. 3amura oT KOPpO3uH [DJIEKTPOHHBIN pecypc] :
yueb. mocobue / Kosanera O. M., XoxinoB A. B. — Yensbunck: b.u., 2013 .— 85 c. — C npuu.
— 0,8MB — Pexxum mocryma:  http://192.168.0.1:8080/1ocaldocs/himi/1.pdf

2. 'maponus comnelt [DAEKTPOHHBIA pecypc]| : METO. yKa3. JAJII CaMOCTOSITENHbHOW pabOThl CTYJEHTOB
[ouHoii w 3aouHoW (¢opmbl oOyueHust HampasineHuii 35.03.06 Arpoumxenepus, 13.03.02
DJIEKTpOdHEPreTuKa M 3ekTpoTexHuka, 19.03.02 IlpoaykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dkcrnyaranusi TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, CIELHAIIbHOCTU
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornueckue cpeactal / coct. E. K. barosckas ; HOxno-
VYpansckuii 'AY, Uactutyt arponrkeHepun .— Yenaounck: FOxuo-Ypansckuii ['AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmmorp.: c. 18 ( 3 wa3p.) .— 0,3 MB .— JlocTyn W3 JOKaJIbHOU CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

3. Knaccel HeopraHmueckux coequHEHUH [DNeKTpoHHBI pecypc] : MeTON. YyKa3. s

CaMOCTOATENIbHONW PabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampaBieHuir 35.03.06

Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuranus us3

pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
11


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
https://e.lanbook.com/book/104946
https://e.lanbook.com/book/97169
https://e.lanbook.com/book/97169
https://e.lanbook.com/book/97169
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&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-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&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-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&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-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&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-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0
http://192.168.0.1:8080/localdocs/himi/9.pdf

KOMIUIEKCOB, crneruaibHocTi 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.

E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
Ypansckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 JIOKAJIbHOM CCTH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf
4. DneKTpoin3 BOJIHBIX pPACTBOPOB coJied [DJEKTPOHHBIA pecypc] : METOA. YyKa3. Juisd

CaMOCTOATENIbHONW PabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampaBieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcruryaranus —TpaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, Nuctutyr arpoumkenepun .— YensOunck: HOxHO-
VYpansckuiit [AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIOKaJIbHON CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

5. OKHCITUTETPHO-BOCCTAHOBHUTEIBHBIE pEaKIWH [DJISKTPOHHBIM pecypc| : MEeToA. yKa3. it
CaMOCTOSITENIbHOW paboThl [ OakaJaBpOB OYHOM M 3a04HOW ()OpMBI OOy4YeHMs HampaBICHUMN
35.03.06 Arpounxenepus, 13.03.02 DnektposHepretvika M 3aekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KOMIUIEKCOB, crneruaabHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—/loctymn U3 JOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

6. Tepmonunamuka. Kunetnka [D1eKTpOHHBINA pecypc] : METOA. yKa3. JAJIsi CaMOCTOSITEIbHON paboThI
CTYJICHTOB [0YHOHM W 3a04HOM ¢dopmbl oOyueHus HampasieHuit 35.03.06 Arpoumnxenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 ITpoaykTbl mMUTaHUS W3 PACTUTENBHOIO CHIPHS,
23.03.03 DOkcrmutyaTanusi TPaHCHOPTHO-TEXHOJOTUYECKHMX MAIIUH M KOMIUIEKCOB, CIEIHATbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomorudeckue cpeactsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpourkenepun .— Yensounck: KOxno-Ypansckuit AY, 2019 .— 12 c.
: T1abn. — bubmmorp.: c¢. 12 .— 0,2 MB .—]Jloctym W©3 JIOKalbHOM  CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCyleCTBJIEHUH 00Pa30BaTeIbHOT0
npoiuecca nNo AUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecrieyeHus u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMIN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Koncynprantllntoc (cipaBouHble TPaBOBBIE CUCTEMBI);

- Texakcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);

- «CenbXx03TeXHUKa» (aBTOMATU3HPOBaHHAs CIIPABOYHAsl CUCTEMA).

[Mporpammuoe obecnieuenue: MS Office, Windows.
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11. MarepuajJbHO-TeXHHYECKas 0a3a, He0OX0AMMAas /ISl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOIO NMpouecca No JUCHMUILINHE

Y4yeOHble ayauTOpPMH AJsl TPOBeJCHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,
OCHAIIleHHbIE 000PYA0BAHMEM U TEXHHYECCKHMH CPeICTBAMHU 00y4YeHHA

1. JIabopatopuss xumuu 3083, yueOHass ayauTOpHUs ISl MPOBEICHUS 3aHATUN JIEKIIMOHHOTO U
CEMHHApPCKOI0 THUIIOB, TPYNIOBBIX M HMHAWBHUIYaJbHBIX KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJA U
MMPOMEKYTOUYHOM aTTECTAIlMU, OCHAIIICHHAS JTA0OpaTOPHE MOJIOKa

2. Jlabopatopust xumun 3093, yueOHas ayIuTOpHs JUId NMPOBEACHUS 3aHATUN JIGKLIMOHHOTO U
CEMMHAPCKOI0 THUIIOB, TIPYNIOBBIX W HMHAWBHUIYaIbHBIX KOHCYJIbTAllMM, TEKYIIETO KOHTPOJIA U
MIPOMEKYTOUHOM aTTeCTalllH, OCHAIIEHHAs aHAIUTUIECKOM JabopaTopueit

[TomereHus 4711 CAaMOCTOSTENHFHON pabOThl 00YJIArOIITUXCS

1. ITomemenue 303 11 caMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMIIBIOTEPHON TEXHHUKOH C
MOAKJIIOUEHUEM K ceTH «HTepHEeT».

IlepeyeHb 000py10BaHUSI M TEXHHUYECKHUX CPEACTB 00y4eHM sl

. BBIIIPSIMHATEITh

. BECHI aHAJTUTUICCKHE
. MydenpHas 1eyb

. BECBI TEXHHUYECKHUE

. TepMOCTaT

1

2

3

4

5. CYIIMJIbHBIN TTKA(
6

7. TUCTUILISTOP

8

. MUKPOKAJIbKYJISITOP MPOrpaMMUpPYEMBIii
9. cexyHaomep

10. pH — meTp-mmumuBoasT™MeTp pH — 300;

11. noHomep-yHuBepcaibHbiii OB-74

12. crena «bBITOBBIE XMMUYECKUE UCTOYHUKHU TOKA)

13. ycraHoBKa s onipesiesieHus: o00bemMa BOJopoia

14. ycraHOBKa 111 MPOBEICHUS PA0OT IO JICKTPOXUMUHU

15. xanopumerp

16. oOy4aronue ¥ KOHTPOJIUPYIOIIHE KOMITBIOTEPHBIE TIPOTPAMMBbI
17. MUKpPOCKOIIBI.

18. KOoMIIJIEKTHI I1aKaTOB IO OCHOBHBIM Pa3Je1aM XUMHH.
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHON aTTECTAllUU
o0yJaromuxcst Mo JUCUUIUIMHE
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N

COAEPKAHHE

Kommerenmuu ¢ ykazanueM stamna ux ¢popmupoBanus B mporiecce ocoenus: OITOIT.
[Tokasarenu, KpUTEPHUH U IIKAJIA OIICHUBAHUS CPOPMUPOBAHHOCTH KOMIIETCHIIHIA
Tunosble KOHTPOJIbHBIE 3aJaHUS U (WIHM) WHBIE MaTepHalibl, HEOOXOAUMBIE JJIs OLEHKU
3HAHW, YMECHHI, HABBIKOB W (WJIHM) OMBITA ACSITEILHOCTU, XapaKTEPU3YIOMIUX ATari(bl)
dbopmupoBanus KommneTeHIni B rporecce ocBoenus OITOI
Meroaunueckue MaTepualibl, ONPEISIAIOIINE IPOLEAYpPbl OLEHUBAHNS 3HAHUM, YMEHUN,
HaBBIKOB W (WJIM) OIBITA JEATEILHOCTH, XapaKTEepU3YIOMUX 3Tar(bl) (HOPMUPOBAHHS
KOMIIETECHIINI

4.1.  OueHouHBIE CPEICTBA AJISl IPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Oruer no mabopaTopHOil paboTe

4.1.2. TectupoBanue

4.2.  Tlpouemyphl ¥ OLIEHOYHBIE CPEJICTBA TSI TMTPOBEACHUS TPOMEKYTOTHOM
aTTecTaluu
4.2.1. KouTtponbHas paboTa
4.2.2. Dx3ameH
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18

19

19
19

20
22

22
22



1. KommnereHIUH U UX HHAUKATOPHI, GopMupyeMble B Ipouecce 0CBOCHUS
AUCHUIIMHBI

OIIK-1. CrnocobeH pemate TUIOBBIE 3a7audl MPOGECCHOHATBLHON NESTETLHOCTH Ha OCHOBE
3HaHUIl OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX, €CTECTBEHHOHAY4YHbIX M 0OLIENpo(ecCHOHANTBHBIX
JUCLUIUIMH C IPUMEHEHHEM UH(POPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI

Kon u HaumenoBanue
HAMMCHOBAHIE ®opmupyemsie 3YH OIIEHOYHBIX
CPEICTB
HHIUKaTopa Toxv- | IIooron
y p
JIOCTYKECHUSA mas yTOuHAS
KOMIIETEHIUH 3HAHUS YMEHHS HABBIKU aTTecTa | arTecTa-
st st
N/I-1 onk-1. OObyyarormmiics OOyuarommiics | OOyuaromuiics 1. oruer | sx3amMeH
Hcnonb3yer JNOJKeH ~ 3HaTh: | IOJDKEH YMETh: | JOJDKEH BIIAJETh: E§60pam
OCHOBHBIE OCHOBHBIE€ 3aKOHBI | HCIIOJIb30BATh HaBbIKaMU: pHOI
3aKOHBI €CTECTBEHHOHAYY | OCHOBHBIC WCIOJIb30BAHUS pagore;
€CTECTBEHHOHAYY HBIX JMCLUUIUIMH | 3aKOHBI 3HAHUU 2.
HBIX JUCHMILIAH (xumun) JJIs | €CTCCTBCHHOHAY | OCHOBHBIX TECTUPOB
VTS PEIeHUs peIICHMS YHBIX 3aKOHOB anne
CTaHJIaPTHBIX CTaHJIaPTHBIX TUCTIUTLTAH €CTECTBCHHOHAYY
3a/a4 B 3a1aqy B | (XUMHH) JUISL | HBIX ~ JTUCUUIUIMH
COOTBETCTBUHU C COOTBETCTBUM  C | pELIECHUSA (xumun) JUISL
HaIpaBJIEHHOC- HaIpaBJIEHHOCTh | CTaHJIAPTHBIX pelieHus
TBIO 10 3amaq B | CTAaHJApPTHBIX
npodecCuoHab- MpoeCCHOHAIBH | COOTBETCTBUU C | 3a7ad B
HOM JIEATENBHOCTH | O JESITENbHOCTU | HAMIPABICHHOCTh | COOTBETCTBHH  C
—(b1.0.11-3.1) 10 HaIpaBJIEHHOCTh
npogeccuoHans | 1o
HOH po¢eCCHOHAIIbH
NEeSTENbHOCTH - | OW JIeATeIhbHOCTH-
(b1.0.11-V.1) (b1.0.11-H.1)

JOCTHKEHHS KOMIeTEeHIU

2. Tloka3aTesu, KpUTEPUH M LIKAJIA OLlEHUBAHUS HHANKATOPOB

N/-lomnk-1. Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCLUMIUIMH JJis pElIeHUs
CTaHJAPTHBIX 3a7]a4 B COOTBETCTBHUH C HAMPABIEHHOCTHIO MPOGECCHOHATBHOM IEATETLHOCTH

ITokaszarenu Kputepun u mkasna olieHUBaHUS pe3yJbTaToOB 00YUYEHHS O AUCHUIUINHE
OIICHUBAHUS Henocrarounsrit JlocTaTouHbIi Cpennuii ypoBeHb BrIcoknii ypoBeHb
(dopmupyembie YPOBEHb YPOBEHb
3YH)

b1.0.11-3.1 OOyuaronmiics OO6yuarouuiics OOyuatommiics ¢ | OOyuatommiicss ¢
HE 3HaeT | cimabo 3HACT | HE3HAUNUTEIBHBIMU | TpeOyemMoi
OCHOBHBIC OCHOBHBIC OI_HI/I6KaMI/I U | CTCIICHBIO IIOJIHOTBI
XUMHYECKHE XUMHUYECKHE OTJIeTbHBIMU U TOYHOCTH 3HAET
3aKOHBI, SABJICHUA | 3aKOHBI, ABJIICHUA np06enaMH 3HAaCT | OCHOBHBIC
U TpOIecChl, Ha | U TPOIECCH, Ha | OCHOBHbBIE XUMHUYECKHE
KOTOPBIX KOTOPBIX XUMHNYCCKHUC 3aKOHBI, ABJICHUA U
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OCHOBAHBI OCHOBaHBI 3aKOHBI, SIBJICHUS U | IPOLIECCHI, Ha
TIPUHITUTIBI TIPUHITAITBI IIPOIIECCHI, Ha | KOTOPBIX OCHOBaHBI
NeHCTBUS NeNCTBUS KOTOPBIX OCHOBAHBI | TIPUHITUIIBI
00BEKTOB 00BEKTOB TIPUHITUTIBI NENCTBUSA OOBEKTOB
npodeccnoHanbH | TpodecCHOoHANbH | IEHCTBUS 00BEKTOB | MPO(EeCCHOHATBLHOM
O JCATENHHOCTH | O ACATEIBHOCTU | MPO(ECCHOHATBHON | AeATEeTbHOCTH Hu
u KOTOpHBIC | U KOTOpHBIE | IESTEIBHOCTH U | KOTOpBIC
UCTIONB3YIOTCS UCTIONB3YIOTCS KOTOpBIC UCTIONB3YIOTCS ISt
TUTST peuieHus | st PELICHUS | UCTIONB3YIOTCS ISl | PEIIeHUs
npodeccnoHanbH | TPO(hEeCCUOHANBH | PEIICHUS npodeccHoHATBHBIX
BIX 33134 BIX 337124 npoeCCHOHATBHBIX | 33734

3a/1a4y
b1.0.11-V.1 OOyuatomuiics OO6yuarouuiics OO6yuarouuiics OO6yuarouuiics
HE yMeeT cnabo ymeer yMmeeT yMmeeT
UCIOJIb30BaTh UCIOJIb30BaTh UCIOJIb30BaTh UCIOJIb30BaTh
OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
XUMHUYECKHE XUMHUYECKHE XUMHUYECKHE XUMHUYECKHE
3aKOHBI U 3aKOHBI U 3aKOHBI ¥ IOHSTHS | 3aKOHBI M TOHSTHUS
TOHSITHS JIJISI TIOHATHS JIJISt JUTSL pEIICHUS JUTSL pEIICHUS
pereHus pereHus po¢eCCHOHANTBHBIX | TPO(ECCHOHATBHBIX
npodeccuoHansH | MpodeccHoHaTbH 3amad ¢ 3ama4y
BIX 33134 BIX 33134 HE3HAYNTEIIHBIMU
3aTpyTHEHUSIMU
b1.0.11-H.1 OO6yuarommiics OO0yuaromuiics OO0yuaromuiics ¢ OO0yuaromuiics
HE BIIAJCET cimabo BrIajgeer HEOOIBIINMH CBOOOIHO BiaeeT
HaBBIKAMU HaBBIKAMU 3aTPyIHECHUSMH HaBBIKAMU
MIPUMECHCHHUS MPUMEHECHUS BIIa/ICET HABBIKAMU PUMEHECHUS
COOTBETCTBYIOIIE | COOTBETCTBYIOIIE IPUMEHCHHS COOTBETCTBYIOIIETO
ro pu3uKo- ro pu3uKo- COOTBETCTBYIOIETO ¢buzuko-
MaTEeMaTHYECKOTO | MaTeMaTHYEeCKOT ¢busuko- MaTeMaTHIECKOTO
amnmapara, 0 ammapara, MaTEeMaTHYECKOTO | ammapara, MeTO0B
METOJIOB aHallN3a | METOJIOB aHAIM3a | arIapara, MeTOJIOB aHam3a u
u u aHaJM3a u MOJICTTUPOBAHUS,
MOJICITUPOBAHMS, | MOJCIHPOBAHUS, MOJICITUPOBAHMS, TEOPETUIECKOTO H
TEOPETUYECKOTO U | TEOPETHUYECKOTO | TEOPETUYECKOTO U | IKCIEPUMEHTAIBHO
AKCIIEPUMEHTAIbH u SKCMEPUMEHTATBHO | TO HCCIICIOBAHUS
oro OKCIIEPUMEHTAb | TO UCCIICOBAHHUS MIPH pEIICHUN
UCCIICTOBAHHSI HOTO MIPH PEIICHUN poeCCHOHATEHBIX
IIPH PEIICHUN UCCIIeIOBaHMs | TPOGECCHOHATBHBIX 3ama4y
npodecCHOHATBEH MIPH PEIICHUN 3ama4
BIX 33Ja4 npodeccuoHaIbH
BIX 33134

3. TunoBble KOHTPOJIbHbIE 321aHUA U (WJIM) HHbIE MAaTepHAaJIbl, HEO0XOAMMbIE 1JI51 OLlEHKHU
3HAHMH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSTeIbHOCTH, XaPAKTEPU3YOIINX

c(opMuUpPOBAHHOCTH KOMIIETEHIIMII B Ipoliecce OCBOEHUS TUCHUILINHBI

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbl, HEOOXOAUMBIC ISl OIIEHKH 3HAHUH, YMEHUU U
HABBIKOB, COJIEPKATCS B YI€OHO-METOUYECKUX pa3paboTKax, MPUBEACHHBIX HUXKE.

1. Tuaponu3 coneit [DneKTpoHHBINH pecypc]|

METO/A. YKa3. JUIsl CaMOCTOSTEIIbHOW padoThI

CTYICHTOB [0YHOH W 3a04HOM (popmbl oOyueHust HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
DJIEKTpOdHEPreTuka M 3yekTpoTexHuka, 19.03.02 IIpoaykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
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23.03.03 DOkcrutyaTanusi TPaHCHOPTHO-TEXHOJOTUYECKHMX MAIIMH M KOMIUIEKCOB, CIEIHAIbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomorudeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii 'AY, Uactutyt arpourkenepun .— Yensounck: KOxno-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubnmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn U3 JIOKaabHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUN [DJIEKTPOHHBIM pecypc| : METOA. yKa3. A
CaMOCTOSITENIbHOU Pa0OTHI CTYJCHTOB [04HOM M 3a0uHOU (opmbl o0yueHust Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenpHOro cwipbsi, 23.03.03 Oxcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIUUH U
KOMIUIEKCOB, crneruaibHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
Ypansckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 jokaibHo# cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. DNexTpoiu3 BOAHBIX pPACTBOPOB cosiel [DIIEKTpOHHBIA pecypc] : MeToH. yKa3. Ui
CaMOCTOATENIbHOW pabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampaBieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHBIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxHo-Ypansckuit I'AY, Nuctutyr arpoumkenepun .— YensOunck: HOxHO-
VYpansckuiit [AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokansHOM cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIMU [DJIEKTPOHHBIA pecypc] : METOA. yKas. It
CaMOCTOSITENIbHOW paboThl [ OakasaBpOB OYHOM M 3a04HOW (OpMBI OOy4deHMs HampaBICHUMN
35.03.06 Arpounxenepus, 13.03.02 DnekTposHepretrka M 3aekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAaIIUH U
KOMIUIEKCOB, crneruaibHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— Yensounck: HOxHo-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—/loctym U3 JOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

5. TepmonnHamuka. Kunetuka [Da€KTpOHHBIA pecypc] : METOA. yKa3. sl CaMOCTOATEIbHOU
paboTHl CTYACHTOB [O0YHON W 3a04HOM (popmbl 00ydeHus HampaBieHuid 35.03.06 ArpowH)keHEpus,
13.03.02 DnextposHepreTuka u 3eKkTporexHuka, 19.03.02 [IpoaykTsl mUTaHHA U3 PACTUTEIBHOTO
ceipbsi, 23.03.03 DOkcruiyaTtauusi TPAHCIOPTHO-TEXHOJOTHYECKMX MAIIUH W KOMIUJIEKCOB,
cneunanbHoctn 23.05.01 Haszemuble TpaHCHOpTHO-TeXHOJornueckue cpenctsal / cocr. E. K.
barosckas ; IOxHO-Ypansckuiit ['AY, Uuctutyt arponnxenepun .— Yensounck: KOxxHO-Y panbckuit
Ay, 2019 .— 12 c. : tabn. — bubmmorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJbHOH CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyeckne MaTepuaJibl, ONpeaesiioime nNpoueaypbl OHeHUBAHNUSI 3HAHU,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTePU3yIIHNX C(POPMUPOBAHHOCTH
KOMIIETEHIIM I

B naHHOM paznene MeTOAUMYECKHE MaTepHuaibl, OMPEACIISIIONINE MPOUEAYpPhl OLICHUBAHUS
3HaHUH, YMEHWI, HABBIKOB U OMbITa JEATEIBHOCTH, IO JUCHUIUIMHE «XUMHS», TPUBEICHbI
NPUMEHUTEIBHO K KaXIOMY M3 HCIOJb3YEMbIX BHIOB TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOYHOM aTTeCTAIlUU 00YyJarOIIHXCS.

18


http://192.168.0.1:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf

4.1. OneHoYHbIE CPeACTBA ISl MPOBEAEHUS TEKYLIEro KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. OnieHuBaHuEe OTYETA T10 JTAOOPATOPHOU paboTe

Otuer o mabopaTopHO PabOTe UCIIOIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIMMCSI

OCHOBHOH TpOoQeCCHOHATHHONH 00pa30BaTEbHONM MPOTPaMMBbl 10 OTICIBHBIM TEMaM AWCIUILIAHBI.
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
naboparopupiM pabotam (. 3 ®OC). CopepxkaHue oTueTa W KPUTEPUH OIEHKH OTdeTa (TadI.)
JIOBOJIATCS 10 CBEJICHUS 00YUaIOIIMXCsl B Havaje 3aHATUI

Ne OneHOoYHbBIE CPEACTBA Kon n naumenoBanue
TunoBble KOHTPONBHBIE 3aJaHWs W (WJIM) WHBIE MaTEepHAIIbI, HHAWKATOpa KOMIIETCHIINU
HEOOXOIUMBIE AJIsl OLEHKH 3HAaHWH, YMEHH, HAaBBIKOB U (WJIN)

OMbITa JEATCILHOCTH, XapaKTePU3YIIIUX C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM B TPOIIECCE OCBOEHUS TUCIIUILINHBI

1. 1. Yto Ha3bIBaE€TCS TUAPOIU30M? NJI-1.01K-1
2. Nonnoe npousBenenue Bonbl. YTo Takoe BoAopoAHsblil | Mcnombpzyer OCHOBHBIE
IOKa3aTelb? 3aKOHBl €CTECTBEHHOHAYYHBIX
3. Tunsl TUIPOIN3a COIEH. OUCLMIUIMH  JUIA  peLIeHUs
4. CocTaBUTh YpaBHEHUS PEAKIUN THIPOJIN3a COJIEH. CTaHIapTHBIX 3a1a4 B
5. KonnuecTBeHHbIE XapaKTEepUCTUKHU THIPOJIN3a COOTBETCTBUU C

HaIlpaBJIECHHOCTBIO
npodeccroHabHOM
NEeSATEIbHOCTH
Ikana Kpurepumn oneHuBanus
- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Otenka 5 - YMEHHue BbICKa3bIBaTh U OOOCHOBAaTh CBOM CYXJCHUsS NpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIIMYHO)
- YMEHHE ONUCHIBaTh XUMHUUYECKUE 3aKOHBI, SIBICHHS U POLECCHI;
- YMEHHUE NMPOBOJIUTH U OLIEHUBATH PE3yIbTaThl U3MEPEHUM;
- CIIOCOOHOCTH peniaTh 3aJa4H.
- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cB00OIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouenka 4 - OCO3HaHHOE€ MPHUMEHEHHE TEOPETUYECKUX 3HAHWM [ OMUCAHMS
(xopo110) XUMHUYECKUX 3aKOHOB, SIBJICHUM W MPOLECCOB, PEIIEHUS KOHKPETHBIX
3a/a4, TMPOBEACHUS U OLICHUBAHUS pPe3yJIbTAaTOB W3MEPEHUM, HO
coJiep>kaHue U opma OTBETa UMEIOT OT/AEIbHbBIE HETOYHOCTH.
- U3JI0’KEHHE MaTepuasa HEMOJHO, HEMOCIEA0BATEIbHO,
- HETOYHOCTH B OIpPEACICHUH TMOHATHA, B NPUMEHEHHHM 3HAHUU I
Ouenka 3 OMHUCAHUsl XHWMHUUYECKUX 3aKOHOB, SBICHHM M MPOILIECCOB, peleHus
KOHKPETHBIX 3a/]1a4, IPOBEJCHUS U OLICHUBAHUS PE3YyIbTATOB U3MEPEHUN,
(Y1OBIETBOPUTEIBHO) .
- 3aTpyiHEHUs1 B 000CHOBAHUU CBOMX CYXKICHHIA;
- OOHapy>KMBaeTCcs HEIOCTaTOYHO TJIyOOKOEe IMOHMMAaHUE H3YYEHHOTO
MaTepuaa.
- OTCYTCTBHE HEOOXOUMBIX TEOPETUUECCKUX 3HAHUI; JOMYIIEHbBI OMINOKA
B ONPEJEICHUU MOHIATUM U ONMHUCAHUM XUMUYECKHX 3aKOHOB, SIBICHUU U
Onenka 2 MPOLIECCOB, MCKAaXEH HUX CMBICI, HE pEUIEHbl 33Jauyd, HE IPaBUIBHO
(HEeY/IOBJIETBOPUTEIILHO) | OLIEHUBAIOTCS PE3YIbTAThl U3MEPEHUN;
- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MPOrpaMMBbl, JOMYCKAIOTCS
rpyObie OIMOKH B U3JI0KECHUU.
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Ixana

Kpurepun onenuBanus

OLIeHKA «3a4TEHO»

- U3JI0)KEHHME MaTepuasa JIOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U OOOCHOBATH CBOM CYXKICHHUS IPHU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHME ONIUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U IIPOLECCHI;

- YMEHUE NPOBOAUTH U OLIEHUBATh PE3yJbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pelIaTh WH)XEHEPHbIC 3a/auM (IOMYyCKAeTCsl HaJu4ue
MaJIO3HAYUTENBHBIX OMMOOK WM HEJOCTATOYHO IIOJHOE PACKPBITHE
COZIep’KaHHWE BONPOCA WJIM TOrPEIIHOCTh  HENPUHLUIHUAIBLHOIO
XapakTepa B OTBETE HA BOIIPOCHI).

- OTCYTCTBHC HGOGXO,Z[I/IMBIX TCOPCTUICCKUX 3H3.HPII>1; AOMYIICHBI
OIIMOKH B OIMPCACIICHUN MMOHATUN U ONMMCAHUM XMMHYSCKHX 3aKOHOB,
SIBIICHUN H MpoHECCOB, MCKAXXCH HMX CMBICJII, HC PCHICHBI 3aJadd, HEC

O1LleHKa «HE 3aYTEHO)

rpyObie OMOKH B U3JI0KECHUU.

IIPaBWJIBHO OLIEHUBAIOTCA PE3YJIbTAaThl N3MEPEHUN;
- He3HaHUE OCHOBHOTO MaTepuaia yueOHOH IporpaMMBl, JOMYCKAaIOTCs

npodeCcCuOHATBHON

4.1.2. TectupoBanue

o0pa3zoBaTeIbHONW TPOTPaMMBI  TIO

TGCTI/IpOBaHI/IG HCIOJIB3YCTCA IJII OLCHKU KauCCTBa OCBOCHUA 06yLIaIOH_II/IMC5I OCHOBHOH
OTACIIBHBIM TEMaM WK  pa3jaciiaM

TUCUUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAAPTH3MPOBAHHBIX 33JaHHN, MO3BOJISIOMINN
YOPOCTUTH TPOIEAYPY H3MEPEHHsS 3HAHUW W yMeHuW oOydwaromuxcs. OOydaronuMmcs BBIAAIOTCS
TECTOBBIE 33/1aHUs ¢ POPMYIUPOBKON BOIPOCOB M MPEJIOKEHHUEM BBIOPATh OJMH MPaBHIIBHBIA OTBET
U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

No O1ileHOYHbBIE CPEICTBA Kon n HaumeHoBaHue
TumoBsle KOHTPOJBHBIC 3amaHUd W (WIM) WHBIC MaTePHAHI, AHOUKAaTOpa
HEOOXOAMMBIC IS OIEHKH 3HAHHM, YMEHWH, HABBIKOB U (WUJIM) OIIBITA KOMIIETEHIINU
ACATCIIBHOCTH, XAPAKTCPUIYIOIIUX C(l)OpMI/IpOBaHHOCTL KOMHCTCHL{I/Iﬁ
B IPOIIECCE OCBOCHUS NUCITUTIINHBI

1. 1. Kak Biusier yBelWuY€HHWE KOHIIEHTPALIMM Ha CTENEHb WJI-1.0mK-1
rugposnsa’? Hcnonb3yeT OCHOBHBIE
- YBEJIIMYMBAECT 3aKOHBI
- YMEHbIIIAET €CTECTBEHHOHAYYHBIX
- HE BIIUSET. JUCHUTUIUH JJIs pEelIeHUs

2. Nmerorcs 1M pactBopbl ruapocynbduaa Hatpuss NaHS wu
xyopuaa meau (II) CuCl,, umeromue BelaeacTBHE THUAPOIU3A
COOTBETCTBEHHO CJIA0OIICIOYHYI0 W CJIA0OKUCIYIO PEaKIIHH.
Kakoii pH Oyner uMmeTs pacTBOp, MOJYUYCHHBIH MTPU CIUSIHUU
paBHBIX 00BEMOB YKa3aHHBIX PACTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHCcTaHTh! AMCCONMAINY TSI CEPHUCTON KUCIIOTHI O TIEPBOM
¥ BTOPOIi CTYNEHSM COOTBETCTBEHHO paBHbl: K =1,72:10% K,
=6,24-10%. Tlo xaxoii CTYNEHU TPEUMYIICCTBEHHO MPOTEKAET
MpoNEeCcC quccounanuu’?

CTaH/IapTHBIX 337134 B
COOTBETCTBUHU C
HAIMpPaBJICHHOCTHIO
npohecCHOHATBLHOM
JIeSTEIbHOCTH
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- 10 IePBOH

- 10 BTOPOU

- 110 TPETbEU

- 110 MIEPBOIl U TPETHEU.

4. Kaxkas u3 coneit Oyer moaBeprarbcsi THAPOIIN3Y?

- NaCl

- K,S0,4

-BaS0O,4

- FeC|2

-KNO3

5. Kak Bnusier yBenuyeHue JaBieHHs Ha CTENEHb TUApoIn3a?
— YBCJINYUBACT

— YMEHBIIAET

- HE BJIMHAECT.

6. Eciu B pacTBOpPC YMCHBIIACTCA KOHIICHTPAIUA HOHOB BOAOPOJa, TO:
- yncjieHHoe 3Ha4eHue pH pacrBopa pacrer

- paCTBOpP CTAHOBUTCA MCHEC IICIIOYHBIM.

- YHUCJICHHOC 3HAYCHUC pH pacTBOpa YMCHBIIACTCA.

- pacTBOP CTAHOBHTCS 00JIC€ KHCIIBIM.

7. Onpenenuts pH 0,0005M pactBopa cepHOH KHCIOTHL. BbIOpaTh
BApHUAHT MPAaBUJIBHOT'O OTBCTA.

-pH=44
-pH=10"
-pH=5-10"
-pH=33
-pH=11

8. B xauecTBe a30THOTO yJOOpPEHHUS UCTIONB3YeTCs Cyab(aT aMMOHUS.
Kakas cpena OyzaeT npu pacTBOpEeHUH 3TOH COH B Boae?

- Kucaas

- LIeJI0YHas

- HEWTpasbHasl.

9. Eciin u3BeCTHO, YTO B pacTBOpPE YMEHBIIAETCS] YHCIEHHOE 3HAUCHHE
pH, To:

- KOHIIEHTPAI|s] HOHOB BOAOPOJa YMEHBIIIAETCS

- KOHIIEHTPAIUs HOHOB TUAPOKCOTPYIIBI PACTET

- KOHIIEHTpAIUs] HOHOB B PACTBOPE HE U3MEHSETCS

- PacTBOp CTAaHOBHUTCH 00Jiee KUCIBIM.

10. [loGaBneHne Kakoro BeLIECTBA K BOJE NPHUBENET K YMECHBLICHUIO
pH cpens1?

- XJIOpUa HATPHs

- KapOOoHaTa Kanus

- cyJab(aTa aMMOHUS

- HUTpaTa HaTpHusl.

[To pesympTaTaM TecTa OOYYArOIIEMYCS BBICTABISCTCS OICHKA «OTIUYHO», «XOPOIIOY»,
«y,Z[OBJ'IeTBOpI/ITeJIBHO» 501058 ((Hey,Z[OBJIeTBOpI/ITeJIBHO».

Kputepuun ornenuBanusi orBera (Tabi.) MOBOAATCS JO CBEICHUS OOYYAOMIMXCS 0 Hadaia
TeCTUpOBaHUs. Pe3ynbTar TecTUpoBaHUS OOBSBISETCS 00yYarOIIEMyCsl HEMOCPEACTBEHHO IOCHE €To
clauu.

Ikana Kpurepunu oneHuBanus
(% mpaBWJIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Orenka 4 (Xoportio) 70-79
Ornenka 3 (yIOBIETBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIECTBOPHUTEIBHO) menee 50
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4.2. llpoueaypsl M OLIEHOYHbIE CPEACTBA /sl MPOBEJIEHUS MPOMEKYTOUYHOM aTTeCTALNHU
4.2.1. KonTposabHas padora

3amanus Ui  KOHTPOJBHOM pabOThI, OMpENeIeHUE BapuaHTa BBIMOJTHEHUS 3adaHUI
MIPEICTAaBICHBI METOUIECKOM MTOCOOHH:

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

4.2.2. Dk3aMeH

DOK3aMeH sBisieTcss (GOpMON OIEHKHM KadecTBAa OCBOCHUSI OOYYalOUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHON HPOTrpaMMbl IO pasfjenam IUCHMIUIMHBL [lo pesympTaram
9K3aMeHa 00y4aroIIeMycsl BBICTABIISIETCS OLEHKA «OTIMYHOY», «XOPOIIOY, «yIOBIETBOPUTEIHLHOY HIIH
«HEYOBJIETBOPUTEIILHOY.

OK3aMeH MO JUCUUILIMHE IPOBOJUTCS B COOTBETCTBHM C PACIHUCAHHEM MPOMEKYTOUYHOU
aTTecTallii, B KOTOPOM YKa3bIBa€TCA BPEMS €r0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclucaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHWUU I TPOMEKYTOUHOM aTTeCTallMM OOYYarONIUXCsl YCTaHABIMBACTCS
paboueii mporpaMMoi AUCIUIUIMHBI M TOBOAMUTCS 10 CBEJACHUS 00yYarOIUXCsl B Ha4aIe CeMecTpa.

DK3aMeHbI PUHUMAIOTCS, KaK TpaBuilo, Jekropamu. C pasperieHus 3apeayromero kadeapoi
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IIperojaBaTelib Kadeapsl, MPHUBJICYCHHBIA A MOMOIIM B
nmpueMe H7K3amMeHa. B ciydae OTCYTCTBHSA BEOyIIEro MpPENoJaBaresss HK3aMEH IPUHUMAETCS
IpernoiaBaTesieM, Ha3HAYeHHBIM PacOPsKEHUEM 3aBeyIoero kadenpoii.

[IpucyTcTBHE Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacropshKeHHs PeKTopa, MPOPEKTopa Mo yueOHoi padboTe wim fAekana (pakyabTeTa He TOMyCcKaeTcsl.

OOyuarommecst IpH SBKE Ha dK3aMEH 005S3aHbl UMETh MpU ce0e 3a4EeTHYI0 KHUKKY, KOTOPYIO
OHH IIPENBABIAIOT IK3aMEHATOPY.

s mpoBeneHus 3K3aMeHa BEyIIHM IPErnoJaBaTelb HaKaHyHe M0Jy4daeT B IeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlAE€TCsl B JE€KAHAT I10CIE OKOHYaHUS MEPONPUATHUS B
JI€Hb ITPOBEICHMS K3aMEHa WIIH YTPOM CIIEAYIOLIETO JIHS.

DK3aMEHbl MPOBOJATCS IO OwietaM B YCTHOM WJIM NHCbMEHHOM BHJE, JTUOO B BHIE
TECTUPOBaHUsA. DK3aMEHAlMOHHbIE OMJIEThI COCTABISIOTCS 10 YCTAaHOBIEHHOU opMe B COOTBETCTBUH
C YTBEpXKIEHHBIMH Kadenpol 5K3aMEHAMOHHBIMM BOMPOCAMU M YTBEPIKIAIOTCS 3aBEIyIOIIUM
kadeapou exeroaHo. B ouere comepxutcst 3 Bompoca.

DK3aMeHaTOpy NPEeAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOINPOCOB JaBaTh I PEIICHMS 3aJa4d U IMPUMEPBI, HE BBIXOJAIIUE 33 PaMKH
MIPOMICHHOI0 MaTepuaa 10 U3y4aeMot AUCLUILIMHE.

3HaHUsI, YMEHUS U HABBIKU OOYYaIONIMXCS OMPENESIOTCS OLEHKAMHU «OTIMYHOY, «XOPOIIO)»,
«yIOBJIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABISAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0YUaloLIerocs B IeHb SK3aMeHa.

[Ipu mpoBeneHNH yCTHOTO 3K3aMEHa B ayAWTOPUH HE JOJDKHO HAXOAUThCS Oosiee BOCBMHU
oOyJaroluxcsi Ha OJIHOTO MPeroaaBaTess.

[Ipu mpoBeneHNH YCTHOTO 3K3aMEeHa OOYYarolIuiicsi BHIOMpAeT SK3aMEHAIlMOHHBIN OHIIeT B
CIIy4aiflHOM MOpSAKE, 3aTeM Ha3bIBaeT (paMIINIO, UMs, OTYECTBO U HOMEP PK3aMEHAIIMOHHOIO OUJIeTa.

Bo Bpemsi sk3aMeHa oOydaromryecs MOTYT IIOJB30BaTbCS C pa3pelIeHUs 3K3aMeHaTopa
MPOrpaMMOM  JUCIUIUIMHBI, CIPABOYHOWM W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU IOCOOMSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.
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Bpemsi moAroToBku OTBeTa MpH CAaye SK3aMeHa B YCTHOM (opMe JOIKHO COCTaBISTH HE
MeHee 40 MUHYT (TT0 JKETAHUIO 00YYarOIIETroCss OTBET MOXKET OBITh JOCPOYHBIM). BpeMs oTBeTta — He
oomnee 15 MuHyT.

OOyuaronuiics, HCIBITHIBAIONINH 3aTPyIHEHHS TIPU MMOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM IMPOAJIEHUEM BpPEMEHU Ha
noAroToBky. [Ipy OKOHUYaTeIHLHOM OIEHHMBAHWM OTBETa OIICHKA CHIDKAeTCsl Ha OfuH Oayul. Beimaua
TpPEeThero OuseTa He pa3peniaeTcs.

Ecnu oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3sAB OWJIET, OTKa3ajcsi OT IPOXOXKIACHHUS
aTTecTallid B CBS3M C HEMOJArOTOBIIEHHOCTbIO, TO B BEJAOMOCTH €My BBICTABISETCS OLEHKA
«HEYOBJIETBOPUTEIILHOY.

Hapymienne AucCUMIIUHBIL, CIHMCHIBAaHUE, HWCIOJIB30BaHHWE OOYYAIOIMIMMUCS Hepa3peleHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHONH KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpEMsI aTTECTALMOHHBIX MCIIBITAHU 3anpenieHo. B ciyyae HapymeHus 3Toro TpedoBaHuUs

npenojaBaTesb 00s3aH yAaIUTh 00y4arolIerocs U3 ayIuTOPUU U MPOCTABUTH €My B BEJOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIHHOY.

BricTaBieHne OIEHOK, TIONYyYEHHBIX TMPU TMOJBEICHUU PE3yIbTAaTOB IPOMEKYTOUYHOM
aTTecTallid, B 3a4€THO-3K3aMEHAIMOHHYI0 BEJOMOCTb M 3a4ETHYIO KHMXKKY IIPOBOJUTCS B
MPUCYTCTBUU caMmoro oOydaromerocs. [IpemogaBaTenu HecyT MepCOHaIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHs 3alMCEM O pe3ysbTaTaXx IPOMEXKYTOYHOM aTrTecTalud B
3a4€THO-PK3aMEHALIMOHHYIO BEIOMOCTb U B 3aYETHBIC KHUKKH.

HesiBka Ha 5K3aMeH OTMEYaeTCsl B 3a4ETHO-IK3aMEHALIMOHHOW BEJOMOCTH CJIOBAMU «HE SIBUJICS.

Jis oOyuaronuxcsi, KOTOpble HE CMOIUIMA CIaTh 3K3aMEH B YCTAHOBJIEHHbIE CPOKH, Y HUBEPCUTET
YCTAHABJIMBAET MEPUOJL JIMKBUAALNHU 330JKEHHOCTH. B 3TOT nmepuon npenopasareiny, IpUHUMABIINE
9K3aMeH, JOJDKHbl YCTAaHOBUTH HE MEHee 2-X JTHeH, Korjga oHU OyayT MpUHUMATh 3aJ0JKEHHOCTH.
WNudopmanus o TMKBUAAIUH 3aI0JKEHHOCTH OTMEYAETCsl B 9K3aMEHALIMOHHOM JIHCTE.

OOyyaronmumMcsi, MOKa3aBIIMM OTJIWYHBIE M XOpOIIHWE 3HAHHWA B TEUYEHHE CEMEeCTpa B XOJe
MOCTOSTHHOTO TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh IMPOCTaBlIieHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 ciaun sk3ameHa. OlLieHKa BBICTABISIETCA B AK3aMEHALIMOHHBINA JIUCT WIN B
3a4E€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WuBanuapl U nulia ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsl, MOTYT CAaBaTh K3aMEHbI B
MEXCECCHOHHBIN MIEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaIbHBIM YU€OHBIM TNIaHOM. MIHBaIUAbI 1
JUIAa ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYLIEHUSI OMOPHO-IBUTaTEIILHOTO
anmapara, [JOIYCKalOTCsl Ha aTTECTAlMOHHBIE MWCIBITAaHUS B CONPOBOXKJIEHUU ACCHUCTEHTOB-
COIPOBOXAAIOIINX.

[Iponienypa mnpoBeneHHs] MPOMEXKYTOUHOM aTTeCTalluy JUIsI OCOOBIX CIIydaeB H3J0XKEHa B
«[TonoxeHnu o TeKyIeM KOHTPOJIE YCIIEeBAeMOCTH M MPOMEKYTOUHOM aTTecTaluy 00yJaroImuxcs 1o
OIIOIl OakanaBpmara, crenuanuTera u maructparypsl» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 )

Ne OLieHOYHBIE CPENCTBA Kox u HaumenoBanue
TumnoBble KOHTPONBHBIE 3alaHus W (WJIM) WHBIE MaTepHAIIbI, WHIAKATOpa
HEOOXOIMMBIC JJI OIICHKW 3HAHWM, YMEHHM, HABBIKOB U (MJIM) OTBITA KOMIIETEHITHH

NesITeIbHOCTH, XapaKTePU3YIOMUX C(OPMUPOBAHHOCTH KOMITETCHIIUH
B IIPOLIECCE OCBOCHMSI IUCLUILIHHBI

1. 1. OcHOBHBIE 3aKOHBI XUMHU. NJ1-1.01K-1
2. DKBUBAJIEHT AJIEMEHTOB. 3aKOH YKBUBAJICHTOB. Ucnonp3yer
3. DKBHUBAJIECHTHI POCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TeopHUs CTPOCHHS aToMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBiIeHUS ANEKTPOHHBIX Gopmyn. [Ipumepsr. JTUCUHUILIUH JJIs
6. Pacnipenenenue 37I€KTPOHOB MO SHEPTrETUUECKUM STYCHKaM. peleHus
7. DHeprusi MOHU3AIMU U 3JIEKTPOOTPUIATENBHOCTh. VI3MeHeHne uX | CTaHJapTHBIX 33724 B
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B nepuoanueckou cucreme /. 1. Menneneesa.
8. CKOpOCTh XMMHUUYECKHX pPEaKInil. 3aKOH JECUCTBYIOLIMUX MAaCC.
9. 3aBHCHMOCTBH CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.
10. Xumnueckoe paBHoBecue. Koncranta pauosecus. [Ipunmumn Jle—
[TaTense.
11. 1-3akoH TEePMOAMHAMHUKHA. OHTAIBMUI. TEPMOXUMHUYECKHE
ypaBHeHus. 3akoH ['ecca.
12. 2-3akoH TepmoauHamuKku. OHepruss [ubO6ca. Hampapienue
IIPOTEKAaHUS IIPOLIECCOB.
13. XapakrepucTuka MOJSPHON M HENOJIIPHOW KOBAJEHTHOW CBS3H.
[IpuBecTH npuMepsl.
14. JlonopHo-akuentopHas cBs3b. [Ipumepsl.
15. Bonopoanas cBsizb. [Ipumepsl.
16. MonHas cBa3b. [Ipumepsl.
17. CrtocoObI BeIpa)KeHUS KOHIICHTPAIIMHA PACTBOPOB.
18. PactBopsl HeanekrponutoB. duddysus. Ocmoc. 3akon Bant—
Todda.
19. JlaBnenue napa Haj pactsopamu. 3akoH Payns (1).
20. N3MeHeHue TeMIepaTypbl KUIEHUS M 3aMep3aHUsl PaCTBOPOB.
3akon Payns (2).
21. PactBopsI 31ekTposuToB. M30TOHNYECKH KO3(PPHUITUEHT.
22. Teopus 3AEKTPOIUTUYECKON JUCCOLIHAIUY.
23. CtyneHyarasi IUCCOLMAUs KUCIIOT, OCHOBAHHM U COJIEH.
24. Crenenp auccounanuu. @DaxToppl, BIUSAIOIIUME HA CTENEHb
JUCCOLIMAIIUY.
25. MonHoe npousseaenue Boasl. PH cpensl. THaukaTopsl.
26. Bo3aMmokHbI€ cliydyau TUAposun3a coyieid. [Ipumepsi.
27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE peakuu. [Ipumepsl.
28. AMpoTepHOCTb.
29. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIIEMEHTOB M MX
nojoxxenue B cucteMe .M. Menneneera. OCHOBHBIE OKHUCIUTEIN H
BOCCTAHOBUTEIIH.
30. DnexTpoAaHbIi noTeHIUAT. BOTOpOAHBIN 3JIEKTPOI.
31. HopmasbHble »5J€KTpOJHBIE MOTEHUMANBL. Pan HanpspkeHui
METaJIJIOB.
32. 'anpBannueckuit anement. [Ipumepsl.
33. OJIC ransBanmyeckoro siementa. @opmyna HepHcra.
34. DneKkTposn3 pacTBOPOB U paciiiaBoB. 3akoH Dapazes.
35. Ilpouecchl, MpOTEKAIOUIME MPU DJIEKTPOJIU3E C PACTBOPUMBIM
aHozoM. OGacTH MPUMEHEHUS 3JIEKTPOIIN3a.
36. AKKyMyJaTOpbl. THUIIBI aKKYyMYJISITOPOB.
37. Ilpoueccsl, NpOTEKAIOIINE NPU pa3psAKe U 3apsIKe CBHHIIOBOI'O
AKKyMYJIATODA.
38. O01Ire XUMUYECKIEe CBONCTBA METAJLIOB.
39. BzaumoielicTBHE METAJLIIOB C KHUCIIOTaMU.
40. AzotHas kuciota. OcoOEHHOCTH B3aUMOJICHCTBUS C METaNIaMHU.
41. Metonpl moy4eHHUs] METAUIOB U3 pyad. [Ipumepsl cOBpeMeHHBIX
CIOCOOOB MOJTyYEHHSI METALIOB.
42. KommuiekcHble coenuHenus. [Ipumepnl. BHemHAs 1 BHYTpeHHSA
cpeprl. KommekcooOpazoBaTenb. 3apsii KOMIUIEKCHOTO — HOHA.
Koopaunanmonnoe uucio. Jiuranaer.
43. Ilonumepsl. PU3NKO - MEXAHUYECKHE CBOWCTBA MOJUMEPOB. Tpu

COOTBETCTBUH C
HAIMpPaBJICHHOCTHIO
npodeccrnoHanbHOM
JEATSILHOCTH
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COCTOSIHUS: CTEKJIO00pa3HOE, BBICOKOAIACTHYHOE, BI3KO—TEKyUee.

44. Tlomumepsl. IIpuponnsie u cuHTeTHYecKHEe moJuMepbl. CoCTaH
noauMepoB. 3BeHo. Llens. Crenens nonuMepusanuu. [lpumepsr.

45. Ilmactmaccel. CocTaB, MOJy4€HUE, CBOMCTBA M TNPHUMEHEHHE.
[Ipumepsl.

46. [Tomumepsl. CtocoObI TOTYYSHUS TTOJIMMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBOiiCTBa, IPUMEHEHHE.

48. Tlommstunen. IlomuxmopBunwmi. Ilomydenwe, cBoOWCTBA H
MIpUMEHEHUE.

49. IonmuretpadropatuieH. [lonyueHue, CBONCTBA U IPUMEHEHHE.

50. CuHTeTHYeCKHE BOJIOKHA, Kiaccudukaiuysa, oO0Ime CBOWCTBA
NI0JIy4YEHUE, IPUMEHEHHE.

51. Koppo3uss wmertamioB. MexaHuU3M KOPPO3MOHHBIX TMPOLIECCOB
IIpumepsr.

52. ATmocdepHast Koppo3usi.

53. MeToapb! 3alIUTHI METAJUIOB OT KOPPO3HUHU.

54. Koppo3WOHHBIE MPOLECCHl, NPOTEKAOIIME NpPU HAPYIICHUHU
METaJUIMYECKUX IOKPBITUH.

[[Ixana 1 KpUTEpUN OIEHUBAHHKS OTBETA 00YUAIOIIETOCs MPEICTABIICHBI B TA0JIHIIC

Hlkana Kpurepumn oneHuBanus
Onenka 5 BCECTOPOHHEE, CHCTEMAaTH4eckoe M  TIyOoKoe  3HaHHe
(oTIMYHO) MpOrpaMMHOTO  MaTepHayia,  yCBOCHHE  OCHOBHOW |
JOTIOJIHUTEIbHOM JIMTEPATYPhl, PEKOMEHJOBAaHHON IIPOrpaMMoit
JUCIUIUIMHBL, TPABUIIBHOE PEIIeHUE 3aJauH.
Onenka 4 MOJTHOE 3HaHKE MPOrPaMMHOI0 MaTepuania, YCBOCGHUE OCHOBHOU
(xopor1o) JTUTEpaTyphl, PEKOMEHJOBAaHHOHW B TMporpaMme, HaJIW4YUe
MQJIO3HAUUTENBHBIX ~ OMIMOOK B  pEIIeHUH 3aJauyd, WIH
HEJ0CTAaTOYHO MOJIHOE PACKPBITHE COJIEpIKAaHUE BOIIPOCa.
Onenka 3 3HaHHWE OCHOBHOI'O NMPOrPaMMHOI0 MaTepuaja B MUHHMAaJIbHOM
(YIOBIETBOPUTEIHLHO) o0beMe, TMOTrPeIIHOCTH HENPUHIUIHAIBHOTO XapakTepa B
OTBETE Ha YK3aMEHE U B PEIICHUH 3a/1a4H.
Onenka 2 npoOesibl B 3HAHHUSX OCHOBHOTO MPOTPAaMMHOIO MaTepuana,
(Hey1OBIIETBOPHUTEIBHHO) NPUHIUIHATIBHBIE OIMIMOKM TPU OTBETe Ha BOMNPOCHI U B
pElIeHNH 3aJauH.
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JUCT PETUCTPAIIMUA U3BMEHEHHUI

Howmep
M3MEHe-HUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIHMPOBAH-HBIX

OcHoBaHUE IS
BHECEHUSA
H3MEHCHHI

TToxmuce

Pacmmgposka noamnucu

JlaTa BHECEeHMS
U3MCHCHHSI
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