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Paboyasi nporpamMma aucUMIUIMHBI «XHMMS» COCTAaBIE€HA B COOTBETCTBHH C
TpeboBaHusiMu DeeparbHOrO rocy1apCTBEHHOr0 06Pa30BaTeNbHOrO CTAHIAPTA BBICLIErO
obpazosanus (PI'OC BO), yrBepikaennoro Ilpukazom MuHucrepctBa o0pa3oBaHHs U
Hayku Poccuiickoit ®enepatuu 23.08.2017 r. Ne 813. Pa6ouas nporpaMma npeaHasHayeHa
JUls TIOArOTOBKM Oakanaspa no HampasieHuio 35.03.06 Arpoumskenepusi, npodpuin -
DJ1eKTPOOBGOPYI0BAHHE H 2JIEKTPOTEXHOJIOTHH.

Hacrosiiast pa6ouyas nporpamMma AMCLMIUIMHBI COCTaBlE€Ha B PaMKaX OCHOBHOM
npogeccroHanbHoi o6pasoBarensHON mporpammbl (OITOIT) U y4uTBIBaeT 0COGEHHOCTH
00y4eHHs! MPH HHKIO3UBHOM OOpa30BaHMM JHI C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH
310poBbst (OB3) U MHBamUIOB.

CocraBuTenb — T0KTOp GHONOTHYECKUX HAyK KAHIUAAT (pH3MKO-MAaTeMaTHIECKHX HayK,
npodeccop kadenpsl batosckas E.K.

Pabouas nporpamMma IMCHHMIITHHBL 06CYKIeHa Ha 3aceNaHuH Kadenpsl «MareMaTHIeCKHe
¥ €CTECTBEHHOHAYYHbIE TUCIUILUTHHBD)

«05» maprta 2019 r. (mpotokos Ne 8).
3aB. kaenpoit «MaremaTuyeckue u

€CTECTBEHHOHAYYHbIE€ JUCLMIUTHHBIY,
JOKTOp TEXHHUUYECKUX HayK, mpodeccop 12 E.M. Bacapsiruna

Pabouas nporpaMma AMCLMIUIMHBI 000peHa METOANYECKOH KOMUCCHEH SHEPreTHYECKOro
¢bakynbTeTa

«06» mapra 2019 r. (mpoTtokon Ne 5).

Hpe/:lcenaTenb METOJIUYECKOU KOMUCCHUH

JHEpreTUYecKoro (hakybTera, / /4
KaHIuJaT TEXHUYECKUX HayK, JOLIEHT /.//'/ , B.A. 3axapos
Jupexrop Hayunol 6uGIuoTexu \/ “cceqekk  E.JL Jlebenepa
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanaBp no HampasieHuto moarotoBku 35.03.06 ArponHXeHepHs JODKEH ObITh MOArOTOBJICH
K CICIYIOUMM BHIaM MOpO(ECCHOHATIBHOW AEATEIBHOCTH: IPOU3BOJCTBEHHO-TEXHOJOIHYECKOM,
OpraHM3alMOHHO-YIIPABICHYECKOM e TEILHOCTH.

Heap aucuMmiInHbl — cHOPMHUPOBATh Y CTYJACHTOB CHUCTEMY (DyHIAMEHTAIbHBIX 3HAHHU IO
XUMHH, HEOOXOTUMBIX JUIsl MOCIEAYIOIIeld TMOArOTOBKMA OakaiaBpa, CIOoCOOHOro K 3ddexkTuBHOMY
PELICHUIO MPAKTUYECKUX 3a/ad CEIbCKOXO3SHCTBEHHOTO MPOU3BOJCTBA, a TAKKE CIOCOOCTBYIOIIUX
JajdbHEHIIIEMY Pa3BUTHUIO IMYHOCTH.

3agayu JHCHHILIUHBI:

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

— c(hopMHPOBATH OCHOBBI HAYYHOTO MHUPOBO33PCHUS K COBPEMEHHOTO XUMHUYECKOTO MBILIUICHHS;
O3HAKOMHUThCS C HAYYHOW ammapaTtypoil M MeTOJaMH XHUMHUYECKOTO HCCIIEIOBaHHS, MPHOOPECTH
HaBBIKH MPOBE/ICHHUS XUMHUYECKOTO IKCIICPUMEHTA;

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

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

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

OIIK-1. CrnocobeH pemiath THIIOBBIC 3aJadd MPO(ECCUOHATBHOW NEATEIHPHOCTH Ha OCHOBE

3HaHUIl OCHOBHBIX 3aKOHOB MAaTeMaTHMYeCKMX UM €CTECTBEHHbIX HAayK C IPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
Kon u ®opmupyemsie 3YH
HAaMMEHOBAHUE
WHJIUKATopa
JTOCTHKEHUS 3HaHUS YMEHUS HaBBIKH
KOMIIETEHIIUU
NJI-1.0mK-1 OO6yuatommiicss  poipkeH | OOydaronuiics OO0yuaromuiicst JT0JDKEeH
Hcnonb3yer 3HaTh: OCHOBHBIE 3aKOHBI | JOJKEH YMETh: | BIAJETh: HaBBIKAMHU
OCHOBHBIE 3aKOHBI XVUMWHW,  SIBJICHUS W | UCTIOJB30BATh ONMCaHWsI  OCHOBHBIX
€CTeCTBEHHOHAYYHbIX | IPOIECChl, Ha KOTOPBIX | OCHOBHBIE XMMHMUYECKHE | XUMHUECKUX  3aKOHOB,
JVICTIATUTAH JIJIS OCHOBAHBI MPUHIUIBI | 3aKOHBI M TIOHSTHSL B | BIICHUA W TPOIECCOB,
peleHus necTBus 00BEKTOB | MPO(ecCHOHATBHOI Ha KOTOPBIX OCHOBAHBI
CTaHJAPTHBIX 33729 B | MPOECCHOHATBHOM NESTeTbHOCTH W JUIS | IPUHIMIIBI  JIeHCTBUS
COOTBETCTBUHU C JeSITeIbHOCTH U KOTOpBIE | PELICHUS MHXXEHEPHBIX | OOBEKTOB
HaIpPaBJIEHHOCTHIO HCIOJIb3YIOTCS s | 3amad - (61.0.11-Y.1) | npodeccroHanbHO
npopecCHOHATIBHON | PElIeHUsT  WHXKEHEPHBIX JeSITeNbHOCTH u
JEATETbHOCTH 3agaqd - (b1.0.11 -3.1) KOTOPBIE€ HCIIOIb3YIOTCSA
ISt peLeHus
WH)XEHEPHBIX
3anmad - (b1.0.11-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Juciumiauaa  «XUMHS»  OTHOCHTCS K 00sS3aTEIbHOM  YacTH  OCHOBHOM
npodeccroHaabHOM 00pa30BaTEIbLHON MPOrPaMMBbI

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

O0beM nucHMIUIMHBL cocTaBisieT 3 3adeTHbie eauHuIiel (3ET), 108 akameMuueckux 4Yacos.
(manee yacoB). ucuurmHa uzydaercs B 1 cemectpe.

3.1. Pacnpenesienne 00beMa AUCUMIIIMHBI 10 BUAAM Y4eOHOH padoThl

Bux y4eOHoi paboTsl KoimuecTBo yacos
KonrakTHasi pa6ora (Bcero) 32
B ToMm umcne:
Jlekuun 16

[Ipaktuueckue 3ausarus (I13) -

Jlabopatopnsie 3ausartust (JI3) 16
CamocrositesibHas padora o0yuarwmuxcs (CP) 49
KonTpoJasn 27
Hroro 108

3.2. Pacnpenesienue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM

B Tom uncie "
=
HaumenoBanue pasnena u KonrtakTHas padota 2.
Bcero gacor =
/1 TEMBI CP o
)
JICKIIUU JI3 113 =
1 2 3 4 5 6 7 8
Pa3znen 1. OcHOBBI cTpOEHUS BeLeCcTBa
1.1. Bsenenne. OCHOBHEIE 5 1 2 - 2 X
3aKOHBI XUMHH.
1.2. | Xumus u nepruogudeckas 9 3 2 - 4 X
CHCTEMa DJIEMEHTOB.
CrtpoeHune aTOMOB.
Xumudeckas CBI3b.
Pasnen 2. B3aumoneiicTBUS BEMIECTB
2.1. | Xumndaeckas 12 2 2 - 8 X
TepMOIMHAMUKA.
OCHOBHBIC 3aKOHBI
TEPMOTMHAMHUKH.
XuMHuecKass KHHETHKA.
XHUMUYECKOE PABHOBECHE.




Pazgen 3 PacTBopbl.

3.1. XUMHYECKHE CUCTEMBI: 15 2 3 - 10 X
PacTBOPBI, AUCTICPCHBIC
cucteMbl. OCHOBBI
XHMHYECKOI'0 aHaIN3a
BOJIHBIX PACTBOPOB.

Paznen 4. DnekTpoXuMHUUECKrEe MPOIECCHI.

4.1. DNEKTPOXUMHUYECKUE 18 4 4 - 10 X
CHCTEMBI: KMCJIOTHO-
OCHOBHEIC U
OKHUCIIUTEILHO-
BOCCTaHOBUTCIILHBIC
CBOMCTBA BEIICCTBA.
I'anpBanmYecKHe
9JIEMEHTHI. XMMUUECKHIE
HCTOYHUKHU TOKA.
DIIEKTPOJIN3 COCTUHEHMIA.
Koppo3zus merannos u
3a1[uTa OT KOPPO3UHU.

4.2. Peaknmonnas 10 2 2 - 6 X
CIIOCOOHOCTH BEIIECTB.
XHUMHUYECKHUE CBOMCTBA

METAaJLIIOB.
Paznen 5. DnemMeHThI OpraHn4ecko XUMHUH

5.1. | DaeMeHTbl OpraHUYECKOM 12 1 2 - 9 X

XUMHUH, TTOJTAMEPHI,

OJINTOMEDHI.

KonTpo:is 27 X X - X 27

Hroro 108 16 |16 - 49 21
4. CTpyKTYpa M CoiepKaHue JHCIHIIIHMHbI
4.1. Coaep:xxaHue TUCHHUILINHBI
Benenmne

XuMus Kak 4acTb ectecTBo3HaHus. [Ipeamer xumun. Benjectso. Buabl XuMHuUeCKUX peakuil.
CBsA3b XMMHUHU C APYTUMHU HayKaMH. 3HaY€HHE XUMHUU B (OPMUPOBAHUU MBILIUICHUS, B U3YUYEHUU
IPUPOJIBI M PA3BUTHH TEXHUKU. XUMUS U TPOOIEMBI IKOJIOTHH.

OcCHOBBI CTpPOEHNS BelleCTBA

DNEeKTPOHHOE CTPOCHUE aToMa M CHUCTeMaTHKa XHMHYECKHX JJIeMeHTOB. KBaHTOBO-
MexaHuueckass moaenpb aroma. [Ipunuun Ilaynu u npaBuno Xynaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atoMoB. Ilepuonuueckass cucrema J[.MI. MenzaeneeBa M H3MEHEHHE CBOMCTB DJEMEHTOB M HUX
coequHeHN. OKHCINTEIbHO-BOCCTAHOBUTEILHEIE CBOMCTBA JJIEMEHTOB. XHMMHYECKas CBS3b.
OCHOBHBIE TUIIBI U XaPAKTEPUCTUKH CBA3U. KoBalleHTHAsA U MOHHAS CBA3U. METO/1 BaJICHTHBIX CBSI3EH.
I'uOpummuzanus. IlonsiTue o wMeTone MOJEKYIsIpHBIX opOutaneii. CTpoeHue U CBOICTBa
MpoCTEUIMX MOJeKya. Tumbl B3aumoaeicTBHs MoJeKyl. KomruiekcHbie coenuHeHus. OCHOBHBIE
BHU/JIbl B3aUMOJI€HCTBUS MOJIEKYJ. CUJIbI MEXKMOJIEKYIIPHOTO B3auMoaecTBus. BonopoaHas cBA3b.
JIoHOpHO-aKIeNTOpHOE B3aUMOJAECHCTBUE MOJeKysl. KoMiuiekcHble coenuHeHus. KomIuiekcsl,
KOMILIEKCOOOpa3oBaTenu. JUTAHABI, 3apsi ¥ KOOPAMHAIIMOHHOE 4YHCIO0 KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coelUHEeHUW. [IoHsITHE O TeOpusAX KOMIUIEKCHBIX COCIUHEHHU. XUMHS BEIIECTBa B
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KOHJCHCUPOBAaHHOM COCTOSIHUM. ATrperaTHoe COCTOSHHUE BellecTBAa. XHMHUUYECKOE CTPOCHHE
TBepaoro Tena. AmopdHoe cocTossHMe BemiectBa. Kpucramibl. Kpucramimueckue perieTk.
XuMuueckas CBsI3b B TBEpAbIX Tenax. MeTamnnueckas CBsI3b M MeTaulbl. XHMHYECKas CBA3b B
IIOJIyTIPOBOJHUKAX M AMAJIEKTpukax. PeanbHble kpuctamisl. [Ipocroe BemiectBo. M3omepus u
autotponust. CTpoeHre aTOMHOTO sipa ¥ paiioakTUBHOCTb. M30T0MbI, n300apHl.

B3anmoneiicTBuA BeniecTn

DJeMeHThl XUMUYECKON TepMOIUHAMUKH. DHepreTudeckrue 3()(eKTbl XUMUYECKHX pPEeaKIii.
BHyTpeHHsA »Heprus u OHTaubnua. Tepmoxumusa. TepMOXMMHUYECKHE 3aKOHBI WM YpaBHEHUS.
OHTanenus 00pa30BaHUS XUMHUYECKUX coeauHeHHi. CTaHAapTHOE COCTOSHUE. ODHTPONHS U ee
M3MEHEHME MPU XUMHUYECKUX Ipoueccax. JHeprusa I'm60ca n sHeprus ['enpmrosbua U uX U3MEHEHUS
IIpU XUMHUYECKUX IIPOLECcCax. YCIOBHS CaMOIPOU3BOJIBHOIO IPOTEKAHUS XHMHMYECKUX PEaKIUi.
VYcnoBust xumuueckoro pasHosecusi. OOpaTuMble ¥ HeOOpaTUMBbIE PeaKUU. XUMUUYECKUI MOTEHLUAI.
AKTHBHOCTb ¥ KOO((PUIIMEHT aKTUBHOCTH.
Xumnueckoe U (a3zoBoe paBHOBecUs. 3aKOH JeicTBus macc. KoHcTaHTa paBHOBEcHs U €€ CBS3b C
tepmonuHamuueckumu  pyakmusamu.  [Ipunmun  Jle-Illarense. Xumuyeckoe paBHOBecHe B
rereporeHHslx cuctemax. @azooe paBHoBecue. IIpaBuno ¢a3. PacnpeneneHue BemecTs B
reTeporeHHsIx cucremax. IloBepxHocTHbie siBieHHs. CopOums. AncopOLMOHHOE paBHOBECHE.
I'ereporennsle AUCIIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuka. CKOpPOCTh TOMOIEHHBIX XUMHUYECKMX peakuuid. OCHOBHOE XUMHUYECKOE
ypaBHEHUE. 3aBUCUMOCTb CKOPOCTH XHMHYECKUX PEAKLMM OT TeMIlepaTypbl. DHEpPIUsl aKTHBALUU.
l'omorennsiii katanus. Llenneie peakuuu. PU3HMYECKHE METOIBl YCKOPEHUS XUMHUYECKUX PEAKLIHM.
Konebarenbuble peakuuu. CKOpPOCTh T'€TEPOreHHbIX XMMUYECKUX peakii. ['eTeporeHHblil kaTaims.

PacTtBOpBI.

Onpenenenne M Kiaccu(ukaluus pacTBOPOB. PacTBOpBl HEINEKTPOIUTOB U AIIEKTPOJIUTOB.
Boanbie pacTBOpBI  3JEKTPOJIUTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHBIE 3JIEKTPOJIUTHI.
CBoiicTBa pPacTBOPOB ACCOLMHUPOBAHHBIX DJIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJBI Kak
pacTBOpUTEIIA. DJIEKTPOIUTHYECKass AUccoluanus Boabl. Bomopoanblil noka3arens cpenbl. MoHHbBIE
peakuuu B pacTBopax. Jluccouuanusi KOMIUIEKCHBIX COEAMHEHH. Teopusi KHUCIOT U OCHOBAHUM.
KoHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH.

Komnnonnneie cucremsl. JlucnepcHOCTs U AucnepcHble cuctembl. Kimaccuduxaiys KouIouaHbIX
CUCTEM. 30JI1 U Tenu. Munensl 1 ux crpoeHue. [lonydueHne KoIIIONIHBIX PACTBOPOB. Y CTOMYHUBOCTh
KOJUIOM/IHBIX CHCTEM, ONTUYECKUE M AJIEKTPUUYECKHE CBOMCTBA. MeTO/bl MONYYEHUs U pa3pyLICHUs
KOJUIOMAHBIX cucteM. Kosutonasl B IpupoIHBIX cucTeMax. PacTBOpsI moauMepos.

JIEKTPOXMMHYeCKHe MPoLecchl.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenue U KJaccuukanus
ANEKTPOXUMUYECKUX TporeccoB. 3akoHbl Papanes. TepmoauHaMuKka 3JIEKTPOIHBIX IPOIECCOB.
ITonatne 00 51MEKTPOAHBIX MOTeHUUanax. lanpBaHmdeckue snemeHThl. DJ[C u ee u3MepeHHe.
CrangapTHBIM BOJOPOJAHBIN 3JIEKTPOJl M BOAOPOJHAs IIKana IMOTEHIMaloB. YpaBHeHue HepHcra.
[loTeHuManel METANIMYECKUX, Ta30BbIX UM  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  DJIEKTPOJOB.
HoHcenekTUBHbIE AJIEKTPOJIbI U CceHCopbl. MemOpanbl W MeMOpaHHbIM mnoTeHuuan. Kuneruka
ANEKTPOJHBIX IPOLIECCOB. DIEKTPOXMMHUYECKAss M KOHIICHTPAL[MOHHAs IOJISIpU3aLUs. OJIEKTPOJIU3.
[TocnenoBarenbHOCTh AIEKTPOAHBIX MPOLIECCOB. BRIX0M MO TOKY. DIEKTPOJIU3 C HEPACTBOPUMBIMU U
pPacTBOPUMBIMU aHOJIAMHU.

Koppo3us u 3amura MeTaiioB U cruiaBoB. OCHOBHBIE BHJIbI KOPPO3UHM. XUMHUYECKass KOPPO3HSL.
Onexrpoxumuueckas kopposus. Kopposus noa aeictBreM OyXJaromyuX TOKOB. MeTobl 3alIUThl OT
KOPpO3UH: JIETMPOBaHHE, 3JIEKTPOXUMHUYECKas 3alllUTa, 3allUTHbIE MOKPHITHS. M3MeHeHue CBONCTB
KOPPO3HOHHOH cpeibl. UTHruOuTOpsl KOppo3uu.

DNEeKTPOXUMHYECKHE CUCTEMBl. XHUMHYECKHE MCTOYHHUKH TOKa. OJIEKTPOXHUMHUYECKHE
HHEPrOyCTAaHOBKU. OIJIEKTPOXMMUYECKHE MpeoOpa3oBaTeNd, KOHAEHCATOPbL. JIEKTPOXUMHUYECKAs
00paboTKa METaJIOB. DAEKTPOXUMHUUECKHUE MTOKPHITHSI.
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PeaknmoHHasi CIOCOOHOCTE BellleCTB. XHMHUYECKHE CBOHCTBA METAJJIOB.
BemecTBo 1 ero urctora. AHATUTUYECKUA CUTHAT U €ro BUABL. XUMHUYECKas UICHTUDUKAITHUS.
KucnotHo-ocHoBHOE W OKHUCIWTEIbHO-BOCCTAHOBHUTEIIBHOE TUTpOBaHUE. ['paBUMETpUUYECKHM U
KOJIOPUMETPUUECKUN aHAIIN3. DIIEKTPOXUMUYECKUE METOIbI AaHAIIN3A.

JIeMeHTbI OPraHuYeCKOi XMMHUM.
OpFaHI/I‘-IeCKI/Ie NMOJMMCPHBIC MaTCpPpUAJIbL. MeTOI[bI MMOJIY4YCHHA IIOJMMCPOB, MOJIUMCPU3AlIHA,

IIOJIMKOHACHCALl M. CTpoeHHe H CBOICTBa IMOJIMMEPOB. HpI/IMeHeHI/Ie IMOJINMEPOB.

4.2. Cogepxanue JeKI U

No Kon-Bo
HaumenoBanue u coaepkanue JeKIUu

/1 4acoB

1 | Benenne. OCHOBHBIE TOHATHS W 3aKOHBI XUMHH IIpenMer xumuu. 3HaYCHHE 1

XUMHHU B HAYUHO-TCXHUUYCCKOM IIPOrpecce OCHOBHBIE ITOHSITHUA U 3aKOHBI XUMUU.
XuUMHS U TIepuoMYecKas cuctema 3yeMeHTOB. CTpoeHne atoMoB COBpPEMEHHbBIE
MPEACTABICHUSI O CTPOCHMHM AaTOMOB JJIEMEHTA, OCHOBaHHBIE Ha HEKOTOPHIX
MOJIOKEHUAX KBAaHTOBOM MEXaHUKHU: JIBOMCTBEHHas KOPIYCKYJISIPHO-BOJIHOBAs
IIPUPOJA DJIEKTPOHA, NPUHLUII HEONPEAEICHHOCTH, KBaHTOBbIE yucia. [IpuHiumn
[Maynu. IlpaBmia ¥ TOPSAIOK 3allONIHEHUS AaTOMHBIX OpOUTallel, MpaBHIIO
KneukoBckoro, Xynaa, 3anper Ilayin MHOrO3JI€KTpOHHBIX aTOMOB. B3anMoCBs3b
PacIoI0XKEHHS JIEKTPOHOB B aTOMaX C UX XUMUYECKHMH CBOWCTBAMHU.

2 | Ilepuonuyeckuii 3aKOH B CBET€ CTPOCHMSI aTOMOB, MEPHOJMYECKas CHCTEMa 2
21eMeHTOB. HekoTophle XapaKTepUCTUKH aTOMOB JIEMEHTOB: PaJUyChl aTOMOB U
HOHOB, SHEPrus MOHU3ALINH, SHEpTUs CpOJCTBA K AIEKTPOHY
AJIEKTPOOTPHULIATEBLHOCTh. XHUMHUecKas cBA3b HopmanbHOoe u BO30YXJAEHHOE
coCTOsiHME aTOMOB. OCHOBHBIE THUIIBI U XaPAKTEPUCTUKH XUMUYECKOMN CBSI3U: METO]L
BAJICHTHBIX CBA3€H, NOHATHE O METOJe MOJEKYIsApHbIX opOutanei. CBs3b
KOBaJICHTHAasA, JOHOPHO-AKLENTOPHAs, WOHHAs, MeETaJUIM4ecKas, BOJOPOIHAS.
3aBUCHUMOCTh CBOMCTB BEILLIECTB OT THIAa XUMHUYECKON CBS3H.

3 | Xumuueckas TEPMOJUHAMUKA. OcHoBHbIE HIOHSITHS U 3aKOHBI. 2
TepmonnHamuueckas cucteMa. BHYTpeHHSAsS OHEpPrus TEpMOAMHAMUYECKON
cucrembl. TemnoBoit »ddext peaknuu. [lepBoe Hayano TEPMOIUHAMUKH.
Onranbnus. Tepmoxumudeckue ypaBHeHus. 3akoH I'ecca. Bropoe Hawano
tepMonuHamMukH.  CraHmapTHas  dHTporus.  DakTopsl  (3HTPONMMHBIA U
SHTAJILITUNHHBIN), ONpENENA0IUe  BO3MOXKHOCTD ~ WIM  HEBO3MOXXHOCTH
CaMONPOM3BOJBHOIO  NPOTEKaHWs  mporueccoB.  M3o00apHO-M30TEpMUYECKUN
noteHuuan. HanpaBieHHOCTh XMMMYECKHX IpoleccoB. OHeprus ['empmrosbia
(M30XOPHO-U30TEPMUYECKUH TOTEHIINA).

4 | Xumuueckasi KMHETHKAa. XMMHUYECKOe paBHOBecHE [ OMOreHHbIE U TeTepOTeHHbIE 1
XuMHueckue npoueccbl. CKOpOCTh U MEXAHMU3M peakiuu. PakTopbl, BIUAIOLINE HA
CKOPOCTh XMMHYECKHX PEAKINN. 3aKOH JECUCTBYIOIIMX MAacc, KOHCTaHTa CKOPOCTH,
KMHETUYECKUE YPAaBHEHUS, TOPAJOK PEAKIMHN. JHEPrUs aKTUBALMH, ITpaBuiio BaHT-
l'odda, ypaBHenue Appenumyca. Karamus. CMmerieHne XUMHUYECKOTO PaBHOBECHSI.
ITpuniun Jle-Ilarense.




Hucnepcusle  cuctembl. PactBopsl Knaccu¢ukanms IUCIEPCHBIX — CHUCTEM.
I'pyboaucnepcHble CUCTEMBI, HX CBOICTBA M HCIOJIB30BAaHUE B CEIbCKOM
xo3siiictBe. KomutonaHble pacTBOpPBI, 0COOEHHOCTH CTPOCHHsI, CBOMCTBA. PacTBOpHI,
Kak TroMoreHHsle cuctembl. CrocoObl BBIpQKEHHS KOHIIEHTPALMU PacTBOPOB.
Teopuss pa30aBIEHHBIX pacTBOPOB, HedNeKTponuToB. Ocmoc. OcMmoTHYeckoe
JaBieHMe. [laBieHME HACBIIEHHOrO Inapa. TemmepaTypa KMIIEHHS M 3aMep3aHus
(kpuctammzamnus) pacTtBopoB. 3akoHbl Bant-I'odda u Payns mist HedIneKTpoIuToB
U DJEKTPOJUTOB, HCIOJIb30BAHME WX M M3rOTOBJICHHA OXJIAXKIAOLIINX U
AHTHOOJIEIEHUTEIBHBIX CMa30K M KHAKOCTeH. AHTH(pu3bl. CuibHBIE U Clladble
anekTponuThl. KoHcTanTa u crenens qucconuanuu. M3otonndeckuit ko3dduiument.
3akoH paszb6aBnenus OctBanbaa. MoHHOe mpom3BeneHHe BOABL. BomopoaHbiit
nokazarenb. I[maponu3. Ero 3HaueHue mpH HCHOJB30BAHUU YAOOpEHHMH U
JKCILTyaTaluy CEIbCKOXO035IICTBEHHON TEXHUKH.

DIIEKTPOXUMUYECKHE CUCTEMBI. OKHCIUTEIBbHO-BOCCTAHOBUTEIIbHBIC
IIPOLIECCHI:  ONpPEACIICHUE, TEPMOJUHAMHUKA, HAIPaBICHHOCTb, BO3MOYKHOCTh
IIPOTEKAaHUsl B 3a/laHHOM HANpaBJICHUHM. OJIEKTPOJAHBIM IOTEHUMAad Ha TPAHUIE
FETEPOr€HHOM  CHUCTEMBbl  METaJI-3JeKTPOauT. CTaHIApTHBIA  3JIEKTPOIHBIN
IOTEHLMAJ, PAL HApsHKEHUS METauloB, €ro 3HadyeHue. [‘ampBaHUYecKue
aneMeHThl. [Tpunuun pa®oTsl. XuMHUUEeCKHEe UCTOYHUKU ToKa. «CyXue» 3JIEMEHTHI,
AKKYMYJISITOPBI, TOILIMBHBIE DJIEMEHTHI.

Koppo3uss meramnoB. 3ammra OT KOppo3uu. XHMHUYECKas U
3JIEKTpOXUMHYECKass Kopposus. I[IpuumHbl M MeXaHM3M BJIEKTPOXUMHYECKOU
Koppo3uu. Ymiep0, NpHYuHSAEMBId Koppo3ueil. Koppos3usi ¢ KuciaopogHor u
BOJOPOJHOU Jenojspu3auueid. MeToapl 3aluThl OT KOPpo3uu. JlakokpacouHble U
METaJUIMYECKHE TOKPBITUS, MPOTEKTOPHAs 3alllUTa, JIeKTpo3amuTa. NHruOuTOoph!
KOPpPO3UH.

ONEeKTpOoiau3 paciulaBOB M BOJHBIX  pPacTBOPOB  3JIEKTPOJIMTOB.
[TocnenoBaTrenbHOCTh pa3psa 4YacTHIl Ha DSJEKTPOAaxX TMpU DIEKTPOJU3e B
3aBUCUMOCTM OT BEJIMYMHBI 3JIEKTPOAHOro mnoreHuuana. llonspuszanus mnpu
anektponuse. [lepenanpsixeHue.

OnemMeHTbl  opraHuyeckoil xumuu. lloaumepsl U OJUTOMEpBHI.
ITonumepHble MaTepuanbl. MeToabl IOIYYEHUs, OTAEIBHBIC IPEACTaBUTEIIN:
IJIACTMACChI, BOJIOKHA, Kay4yKU. 3aBUCUMOCTb CBOWMCTB OTAEJbHBIX MAaT€pHaIOB OT
CTPYKTYpbl ~MakpomoileKyl. lcrmonb3oBaHHe IOJIMMEPHBIX MaTepUaloB B
MaIIMHOCTPOEHUH MpH JKCIUTyaTallid W peMoHTe oOopynoBaHus. ['epmeruku,
KOMITAYH/Ibl, KJIEH, JJIEKTPOU30JIALIMOHHBIC MATEPUAIIBI.

Hroro
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4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

HaunmenoBaHue 1a60paTOpHBIX 3aHATUI

Komn-Bo
JacoB

Knaccor HCOPTaHNYCCKUX COE€OUHEHUI

OnpeneneHHe OKBHBAJICHTA METaJja.

CTpOeHI/Ie aToMa 1 epruoanuvccKas CUCTEMaA 3JICMCHTOB. Xumuaeckas CBSI3b.

XuMunueckas TepMOJMHAMUKA. XUMHUYECKas KUHETHKA.
XUMHUYECKOE PABHOBECHE

NN

PacTBOpBI 37EKTPOJIUTOB U HEINEKTPOIUTOB. [IpUrOTOBIEHHE SJEKTPOIUTOB H
anTu(pu3oB. ['naponus ynoOpenuit




6. OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIE PEAKIIUH. 2
7. | TanpBaHWYECKHE AIIEMEHTHI. 2

DnEeKTPOIN3 BOAHBIX PACTBOPOB COJIEH.
8. | Kopposus metaios. 3amura OT KOPpO3UH. 2
9 | [Homumepst u onuroMepsl. CocTaBieHHE peakUuil MOJUMEpU3alUd U 2

IIOJINKOHIEHCALIUU

Hroro 16
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
[IpakTudeckuie 3aHATHS HE TPETyCMOTPEHBI Y4EOHBIM ILIAHOM
4.5. Buabl u copepxaHue CaMOCTOSITeIbHON PadoThl 00y4aromuxcst
4.5.1. Buasl caMOCTOSITEIBHON paOOThl 00YJarOIIHXCS

Bunbl caMocTosTenbHON paboThl 00yYaronuXcs KonM4yecTBO 4acoB
[ToaroroBka K MPaKTUYECKUM 3aHATHIM -
[MonroroBka k 1a00paTOPHBIM 3aHATHSAM H K 3aIHTE 25
71a00paTOPHBIX pabOT
CamMocTosATeIbHOE U3YUYCHHE OT/ICIbHBIX TEM U BOIIPOCOB 20
[MoaroroBka Kk IPOMEKYTOYHOM aTTECTAllUN 4
Hroro 49

4.5.2. Conep:xaHue caMOCTOSITEIbHON pabOThl 00YJarOIUXCsl
Ne Kon-Bo
HanmenoBanue TeM 1 BONpocoB

n/m 4acoB

1 OcCHOBHbBIE 3aKOHBI XMMHH: COXPAHEHHUS MAaT€pUH W SHEPruH, IMOCTOSHCTBA 2
COCTaBa, KpaTHBIX OTHOLIEHUH, ABOTapo.

2 BrlnosnHeHne ynpaxHeHUN 0 COCTABIEHUIO AIEKTPOHHBIX (POPMYIT 3JIEMEHTOB. 4

3 Ilepponnueckuin  3akoH JI.MI. MeHnneneeBa, mnepuoguyeckas CHCTEMA 4
AJIEMEHTOB.

4 Pemenne pacueTHbIX 3a7a4 Ha OMNPEEICHUE SHTAIBIHNM, SHTPOIHH, SHEPTUH 6
['uG6ca.

5 Pemienne 3agau Ha oOmpeAelieHHE CKOPOCTH XUMHUYECKUX pEakUuuid B 6
3aBHCHUMOCTH OT KOHIIEHTpallMM U TemnepaTypsl. PaBHoBecue. Bnusnue
JIABJICHUs, KOHLIEHTPAlMU U TEMIIEPaTyphbl HA CMEILIEHUE XUM. PABHOBECHSI.

6 CrocoObl  BBIp@KEHHSI  KOHIICHTpPAIlMM  PAacTBOpPOB  (MaccoBas — JOJ, 8
MoJIIpHOCTB). Penienue 3a1ay Ha pacyeT KOHIIEHTpaIil pacTBOPOB.

7 CocraBieHHE CXEM raJIbBAHMUECKOTO eMeHTa, pacueT J.J[.C. 8

8 N3ydeHne XWMHYECKMX CBOMCTB MeTaioB. (COCTaBI€HUE XHUMHYECKHX 6
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YpaBHEHUM.
9 CocTaBieHHe peaklnil MOJMMEPU3allMi U MOJUKOHAeH cauu. Mcnonp30Banue 3
MOJIMMEPHBIX MaTepuanoB B TexHUKE. COCTaB JIAKOB.
Hroro 49

5. YueOHo-MeTOoHYeCKOE 00eceueHHe CAaMOCTOATEIbHOI padoThl 00y4Yalouuxcst

Y4eOHo-MeTonuuecKue pa3padorku umerotes B Hayunoit  6ubimoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Tuaponuz coneit [DneKTpOHHBIA pecypc]| : METOA. yKa3. JUIsi CaMOCTOSITEIbHOW padoThI
CTYJICHTOB [OYHOH M 3a04HOM (Gopmbl oOydeHus HampabieHuid 35.03.06 Arpoummxenepus, 13.03.02
OnexTposHepreTuka M 3nekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHWS U3 PACTUTEIBHOIO CBIPBS,
23.03.03 DOkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTUYECKUX MaIlMH M KOMIUIEKCOB, CHEHHAIbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomorudeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii 'AY, UuactutyT arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpun. — bubnmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn U3 JIOKaabHOU CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

2. Kraccel HeopraHMYecKMX COEIUHEHHH [DIeKTPOHHBIM pecypc] : MeToA. yKa3. s
CaMOCTOSITEITLHOW pabOThl CTYICHTOB [OYHOW W 3a04HOM (opmbl 00yueHust HanpasieHuin 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka u 3nekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 OkcrutyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMIUIEeKCOB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPEACTBA] / COCT.

E. K. Barosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 JIOKaJIbHOM CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. DIIeKTpoJIN3 BOJHBIX PACTBOPOB COJEH [DJEKTPOHHBIA pecypc] : MeToA. yKas. s
CaMOCTOSITENTLHOM pabOThl CTYIEHTOB [O0YHOW M 3a04HOM Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreruka u 3nekrporexuuka, 19.03.02 [IpoaykTsl nuTaHus u3
pacturenpHOro cuipbs, 23.03.03 OxcrmyaTanus TPaHCHOPTHO-TEXHOJOTMYECKMX MAIIUH U
KoMIUIeKcoB, cneruainbHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.

E. K. batockas ; FOxno-Ypansckuit 'AY, Unctutyr arpounkeHepun .— Yensounck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIOKaJTbHOM CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCITUTENbHO-BOCCTAHOBUTENIbHBIE peakI [DNEeKTPOHHBIH pecypc] : METOA. yKas. Ul
CaMOCTOSITENIbHOM paboThl [Ay11 OakanaBpoB OYHOW M 3a04HOM (QopMbl 00ydeHHs HaIpaBlIEHUN
35.03.06 Arpounenepus, 13.03.02 Dnextposnepretuka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MaIIUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpanecknit I'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaIbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JJsi CaMOCTOATEIbHOU
paloThl CTy/eHTOB [OYHOW W 3a04HOM (popmbl 0OyueHus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnektposHepreTuka M 31aeKTpoTexHuka, 19.03.02 [IpoaykTsl muTaHUs U3 PACTUTENBHOTO
celpbsi, 23.03.03 Okcrulyarauus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH U KOMIUIEKCOB,
cnermanbHocTH  23.05.01 Haszemubple TpaHcmopTHO-TexHONOTHYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: KOxxHo-Ypanbckuit
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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/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf

Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn u3 JIOKaJbHON CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH1 OLIEHOYHBIX CPEACTB ISl IPOBeAeHMsI
NMPOMEKYTOUHOM aTTeCTAlU 00y4al0IINXCs

Jyis1 ycTaHOBIIGHHSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywaromuxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIEBAeMOCTH U IPOBEIEHUS
MPOMEXYTOUHOW arTecTauuu oOyyaromuxcs 1o gucuuiuinHe. @DOHA  OUEHOYHBIX  CPENCTB
npeacraiieH B [Ipunoxenun Nel.

7. OCHOBHAS U JONOJIHUTEIbHAS yueOHasl JIuTepaTypa, HeoOXoAuMasi 1JIs1 0CBOEHMSI
AUCHMILINHBI

OcHoOBHas U JIOTIOJIHUTEbHAS yaeOHas uTeparypa umeercs B Hayunoit  Oubnmoreke u
AIEKTpOHHOU MH(pOopMarmoHHo-00pa3oBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas1 IMTepaTypa

1.1.AxmeroB, H.C. O0miag u Heopranudeckas XuMus [OnekTpoHHbIA pecype] : yueonuk / H.C.
AxmeroB. — OnekrpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 744 ¢. — JlocTynm K
nonHoMy Tekcery ¢ caiita DBC Jlans: https://e.lanbook.com/book/107904.

1.2.00mas xumus. Teopus u 3agaun [ DIeKTpOHHELIN pecypce] : yuedbnoe nocodue / H.B. Koposun
[u gp.] : mox pen. H.B. Koposuna, H.B. Kynemosa. — DuekrpoH. gan. — Cankr-IletepOypr
Jage, 2018. — 492 c. Joctynm K moaHoMy Tekcty ¢ caWita OBC JlaHb.
https://e.lanbook.com/book/104946.

1.3.IIpecc, M.A. OcHoBbl 001IeH XMMUK [DIEKTPOHHEINA pecype] : yuebHoe mocobue / M.A.
IIpecc. — Onekrpon. madH. — Cankr-IlerepOypr : Jlanp, 2012. — 496 c¢. — JocTym K
mosiHoMY TekcTy ¢ caiita DBC Jlans: https://e.lanbook.com/book/4035

Jlono/THUTeIbHAS JIUTepaTypa

1.1. I'mumka H. JI. O6mas xumus [Tekcr]: Yuebuoe mocobme uit By3oB / Ilom pen.
A.N.EpmakoBa. M.: Marerpan-IIpecc, 2002.- 728c.

1.2.  Koposud H. B. O6mas xumus [Tekcr]: YueOuuk mig By30B. M.: Bricmas mkosa, 2003.-
557c.

1.3. Kyaeman A. I'. O6mas xumus [Tekcer]: Yueouuk. M.: Konoc, 1979.- 528c.

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH «AHTEepHET», HE0OX0AMMBbIe
JJISL OCBOCHM S AMCUUILIMHBI

1. EnnHOE OKHO JA0CTYyIa K yueOHO-METOIMYecKUuM pazpaboTkam https://toypray.pd

2. OBC «Jlauwy» http://e.lanbook.com/
3. YuuBepcuretckas oudamorexka ONLINE http://biblioclub.ru
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http://192.168.0.1:8080/localdocs/himi/13.pdf
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
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

9. MeroauvecKkue YKa3aHUA sl 00y4al0IIUXCH M0 OCBOEHHIO TUCIHILIHHBI

VueOHO-MeToqrYecKue pa3paboTku uMerotces B Hayunoit  Gubimoreke u ANIEKTPOHHON
uHpopMannoHHo-o0pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1.1. KoBaneBa, O. M. Xumusi. Koppo3us metaiuioB. 3amura OT KOPpPO3UHU [DIEKTPOHHBIN pecypc] :
yue0. mocooue / KoBanea O. M., XoxnoB A. B. — Yens6unck: b.u., 2013 .— 85 ¢. — C npwu.
— 0,8MB — Pexxum poctyma:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. T'uaponu3 coseii [DNeKTpOHHBIN pecypc] : METOA. yKa3. Ul CAaMOCTOSTENbHON paboThl CTYIEHTOB
[ouHOiT w 3aouyHOM (opmbl oOydenus HampaBiaeHuid 35.03.06 Arpoummkenepus, 13.03.02
OnexTposHepreTuka M 3iekTporexHuka, 19.03.02 IlpoaykTbl nmuTaHUs U3 PACTUTENBHOIO CHIPHS,
23.03.03 DOkcrmuryarauus TPAaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CIELHUAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHoMorudeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii 'AY, UuactutyT arpounrkenepun .— Yensounck: KOxuo-Ypanbckuii 'AY, 2019 — 18 c.
: Tabn. — C mpun. — bubnmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn u3 JIOKaabHOU CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

1.3. Kiaccel HeopraHW4eckMX COCAMHEHHUN [DIEKTPOHHBIM pecypc| : MeTod. YyKa3. Ui
CaMOCTOSITEITLHOW pabOThI CTYICHTOB [OYHOW W 3a04HOU (Gopmbl 00ydeHus HampasieHui 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 Okcrmryatanust TPAHCHOPTHO-TEXHOJIOTHYECKHUX MAIUH U
KOMILIeKCcoB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.

E. K. Barosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 JIOKaJIbHOM CCTH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf
1.4. DnexkTponu3 BOJHBIX PACTBOPOB COJEH [DIEKTPOHHBIM pecypc] : MeEToA. YyKa3. IS

CaMOCTOSITENTLHOM pabOThl CTYIEHTOB [OYHOW M 3a0uHOM (Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro  cuipbs, 23.03.03 OxcryaTanus TpaHCHOPTHO-TEXHOJOTMYECKMX MAIUIUH U
KOMIUIEeKCOB, cnieruanbHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.

E. K. batockas ; FOxno-Ypansckuit 'AY, Uactutyr arpounkerepun .— Yensounck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIOKaJIbHON CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

1.5. OxucnuTenbHO-BOCCTAaHOBUTENIbHBIE pPEaKLUUU [DIEeKTpPOHHBI pecypc] : MeTon. YKa3. [uisd
CaMOCTOSITENIbHOM paboThl [Ay11 OakanaBpoB OYHOM M 3a04HOM (opMBI 00Yy4YEeHMs HallpaBJICHUN
35.03.06 Arpounkenepus, 13.03.02 OnexrposHepreruka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MaIIUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpeACcTBal / coCT.
E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpanecknit I'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

1.6. Tepmommnamuka. KuHeTmka [DIIEKTpOHHBIN pecypc| : METOA. yKa3. JUIT CaMOCTOSTCILHOM
paloThI CTyEHTOB [OYHOW W 3a04HOM (popmbl 0OyueHus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DmektposHepreTuka M 3neKTpoTexHuka, 19.03.02 [IpoaykTsl muTaHUs U3 PACTUTENBHOTO
celppsi, 23.03.03 Okxcrulyarauus  TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermanbHocTH  23.05.01 Haszemubple TpaHcmopTHO-TexHONOTHYeckne cpencrteal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: KOxxHo-Ypanbckuit
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Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHON CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

10. UupopmanmoHHbIe TEXHOJIOTHH, HCIOJIb3YyeMble MPH OCYLEeCTBJIEHUHN 00Pa30BaTeIbLHOI0
npoiuecca no JAUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecrieyeHus u
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTABIACTCS JOCTYI K 0a3aM JaHHBIX:
- Koncynperantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHbOpManMOHHO-cripaBoyHas cucrema 'OCToB);

- «CenbX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).

11. MarepuajbHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYHIECTBJIEHHUS
00pa3oBaTeILHOIO MPOIEcca MO JUCHMUILIHHE

ITepedyenns y4eOHBIX 1a0opaTopuii, ayIMTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. VueOnas aynmuropust Il MPOBEICHUS 3aHITHN JIEKIIMOHHOTO M CEMHUHAPCKOIO THUIIOB,
TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIbTALUN, TEKYIIErO0 KOHTPOJISI U MPOMEXKYTOUHON aTTecTalluu
No 3085, ocHamenHas JabopaToprel MOIoKa

2. YueOHasg ayauTopusi UIsl TPOBEACHHUS 3aHITUNA JIEKIIMOHHOTO M CEMHUHApPCKOrO THIIOB,
TPYIIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIIMNA, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTAIlN
Ne 3093, ocHarnieHHas aHaTUTHYECKOM TabopaTopueit

IlepeyeHb OCHOBHOIO y4€0HO0-12a00pAaTOPHOTO 000PY/10BAHUS
1. BBIIpSMUTETD

2. BEChl aHATTUTUYECKUE
. MydebHas 1eYb

. BEChI TCXHHYCCKHC

. CyLIMJIbHBIN IIKad

. TépMOCTaT

. TUCTUILISATOP

0 39 N L A~ W

. MEKPOKJIBKYJIITOP IPOTPaMMHUPYEMBIN
9. cekyHzomep

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

11. nonomep-yHuBepcanbHblii OB-74

12. crenn «bbITOBBIE XMMHUUECKUE UCTOUYHUKU TOKa

13. ycraHoBKa Jy1s onpeseneHus oobeMa Boopoa

14. yctaHOBKa /17151 IPOBEJEHUS pabOT MO NEKTPOXUMUN

15. xanopumerp

16. oOyyaromue U KOHTPOJIUPYIOIINE KOMITBIOTEPHBIE MPOTPAMMBbI
17. MUKpOCKOIBI.

18. KOMITIEKTHI IJ1aKaTOB IO OCHOBHBIM Pa3JeaM XUMHH.

14


http://192.168.0.1:8080/localdocs/himi/13.pdf

IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOBEJCHUS TPOMEXKYTOUHON aTTECTaIlluU
00ydJaronuXxcs Mo TUCIUILTAHE
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N -

COAEPXAHUE

Kommnerennuu ¢ ykazanuem stana ux popmupoBanus B npouecce ocsoenust OITOIN.
[Tokazarenu, KpUTEPUHU U IIKaJIA OLIEHUBAHUSA C(HOPMUPOBAHHOCTH KOMIIETEHIINI
TumoBele KOHTPOJBbHBIC 33AaHUs W (MJIM) MHBIE MaTepHalibl, HEOOXOIUMbIE IJISi OLECHKH
3HAHWUW, YMEHUH, HaBBHIKOB M (WJIM) OMbITa JEATEIBHOCTH, XapaKTepU3YIOIIUX 3Tar(bl)
dbopMupoBaHUs KOMITETEHITHH B mporiecce ocBoenus OITOIT
MeTtoauueckre MaTepuaibl, OIMpeNessioniie MPOoUeAYpbl OLEHUBAHUS 3HAHUI, YMEHHIA,
HaBBIKOB W (WJIM) OIBITA JCATEIbHOCTH, XapakTepU3ylomux 3Tan(bl) (GopMupoBaHUs
KOMIIETEHIINH

4.1.  OueHouHbI€ CPEICTBA JIJISl IPOBEACHUS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
41.1. Ortuer no naboparopHoit padboTe

4.2.  Ilpouemypsl U OLIEHOYHBIC CPEJICTBA AT MPOBEACHUS MPOMEKYTOUHOMN
aTTecTaluu
4.2.1.. 3auer

4.2.2. Dx3aMeH
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1. KommnereHnuu ¢ yKa3aHueM 3Tana ux (popMupoBaHus B polecce 0CBOCHHS

AUCIHHUITINHbI

OIIK-1. Criocoben pemiaTh TUIOBBIC 3a7a4d MPOGECCHOHAIBHON JeATEIHPHOCTH Ha

OCHOBE 3HAaHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX, E€CTECTBEHHOHAYYHBIX U
oOmenpodeccroHaIbHBIX JTUCIUTUINH C MPUMEHEHUEM uH(OPMAIIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUI
HaunmenoBanue
Konn ®opmupyemsie 3YH OIIEHOYHBIX
HanMEHOBaHHUEC CpEACTB
WHJKATOpa Texymy | ITpome
JIOCTHKECHUSA ast KYTO4IH
KOMIIETEHIINH 3HAHUA YMCHUA HaBbIKHU aTTeCT ast
anus | aTTecTa
st
/-1 onk-1. -O0yyvatomuiics | OOywaronmmiic | OOygarommiicst | - 0T9eT | sk3aMeH
Je(e]
Hcnonssyer JIOJDKEH 3HAaThb: | 4 JIOJDKEH | JOJDKEH nabo
paTo
OCHOBHLIC OCHOBHEIE YMETb: BJIAJIETD: pHOit
3aKOHBbI . pa60Te'
3aKOHBI WCIIOJIb30BaTh | HABBIKAMM: ;
€CTECTBEHHOHAYY 2.
HBIX AMCLIMILIHH €CTECTBEHHOHAY | OCHOBHbBIC HCTIONMB3OBAHHA | recrypop
[UTst peteHus YHBIX 3aKOHBI 3HaAHUU arue
CTaHJIapTHBIX JUCIIMITIINH €CTECTBCHHOHA | OCHOBHBIX
3a/1a4 B (XuMun) JUISL | YUHBIX 3aKOHOB
COOTBETCTBUH C peuieHus JTUCUUTUIAH €CTECTBEHHOHA
HaIpaBJICHHOCTD CTaHJAPTHBIX (XumMuM) IS | YUHBIX
o 3a1a4 B | pelenus JIHMCUMILIAH
poQeCCHOHAIIbH
o COOTBETCTBMM C | CTAHAAPTHBIX | (XUMHUH)  JUId
O ACATCIBHOCTHU
HaIpaBJIeHHOCT | 3a7a4 B | peIICHUS
BIO COOTBETCTBHH | CTAHJAPTHBIX
npodecCHoHalb | C 3a/1a4 B
HOM HAIPaBJIEHHOC | COOTBETCTBUU C
JESTENBHOCTA — | THIO HAIPABJICHHOCT
(b1.0.11-3.1) npodeccuonan | o
bHOU npodeccroHab
JESITEIBHOCTH | HOU
- (b1.0.11-Y.1) | IEATEIBHOCTHU-
(B1.0.11-H.1)

JOCTHKEHUS KOMIIeTeHIIU

2. HOK&E}&TCJ’IH, KPUTEPUHA U HIKAJIA OUCHUBAHUA WHAUKATOPOB

N-1 onk-1. Mcnonms3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCUWILIINH IS
pelieHrs CTaHAapTHBIX 3a7a4 B COOTBETCTBHH C HAIPABJICHHOCTHIO MPO(HECCHOHAIBHOM

ACATCIBbHOCTHU
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[oxazarenu Kputepuu u 1mkasna olleHUBaHUs pe3yabTaTOB 00YUYEHHUs O AUCIUILINHE
onennBanus | HepgocraTouHblii JlocTaTouHbIi CpenHuii ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHBb YPOBEHB
b1.0.11-3.1 | O6yuaromuiicsa He | OOydarommiics OOyuatomuiics ¢ | OOyvaronuiics ¢
3HaeT OCHOBHBIE | ClIabo 3HAeT | HE3HAYUTEIbHBIMH | TpeOyeMoii
XUMHYECKHE OCHOBHBIE omubKaMu U | CTEICHbIO MOJHOTHI
3aKOHBI, SIBJICHUS | XUMUYECKHE OTJENIbHBIMU U TOYHOCTH 3HAET
U TIPOLIECCHl, Ha | 3aKOHBI, SBIEHUS W | MpoOeraMH  3HAET | OCHOBHBIE
KOTOPBIX MIPOIIECCHI, Ha | OCHOBHBIE XUMUYECKHE
OCHOBaHBI KOTOPBIX OCHOBAHBI | XMMUYECKUE 3aKOHBI, SBJICHUS U
TIPUHIIHAITBI TIPUHIIHITBI 3aKOHBI, SIBJIGHUS U | IPOIIECCHI, Ha
necTBUs neicTBUsl 00BEKTOB | POLECCHI, Ha | KOTOPBIX OCHOBAHBI
00BEKTOB npoeCCUOHATBHON | KOTOPBIX OCHOBAHBI | MIPUHIUITHI
npodeccuoHalbH | A€ATEIbHOCTH U | IPUHLHUIIBI JeicTBUSL 00BEKTOB
O JIeATEIBHOCTH | KOTOPBIE JnecTBUs 00BEKTOB | MPOpECCHOHATBLHOM
u KOTOpBIE | UCTIONB3YIOTCA IS | MPO(ecCHOHANIBHON | AesITeIbHOCTH u
UCTIOJB3YIOTCS perteHus JeSITeTbHOCTH U | KOTOpbIE
TUISE pelieHus | npodeccuoOHANbHBIX | KOTOPBIE UCIONIB3YIOTCS IS
npodeccuoHabH | 3a7a4 UCTIONB3YIOTCS ISl | PELICHUs
BIX 33724 peleHus npodeccnoHaIbHbIX
npodecCuoHANBHBIX | 3a7a4
3aja4
b1.0.11-¥.1 | OGyuaronuiics He OO0yyvarormmiicst OOyuarommiics OOyuarormiics
yMeer cinabo ymeet yMmeeT yMeeT
UCTIOJIb30BaTh UCTIOJIb30BaTh UCTIOJIB30BATh UCTIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XUMHAYECKHE XUMHYECKHE XUMHAYECKHE XUMHAYECKHE
3aKOHBI U 3aKOHBI M IOHATHUS | 3aKOHBI U MOHSTHUS | 3aKOHBI U TIOHATHUS
TIOHATHS JUIS IUISL peUICHHUS JUTSL pEeUICHUs JUTS PEeUICHUs
pelieHus npodecCHOHANBHBIX | MPOGECCHOHANBHBIX | MPOPECCHOHANBHBIX
npodeccHoOHaTbH 3a1a4 3aja4 C 3aja4
BIX 3aJ1a4 HE3HAYUTEIbHBIMU
3aTPyIHEHUSIMH
b1.0.11-H.1 | Obyuarouuiics He OO6yuaromuiics OOyuarommiics ¢ OOyuaronuiics
BJIAJIEET ci1abo BiageeT HEeOOJIBIINMA CcBOOOHO BIIaZIEET
HaBbIKaMU HaBbIKaMU 3aTpyaHEHUSIMU HaBbIKAMU
IPUMEHEHHS MIPUMEHEHHSI BJIaJICET HAaBBIKAMHU MIPUMEHEHHS
COOTBETCTBYIOLIET | COOTBETCTBYIOILETO PUMEHEHUS COOTBETCTBYIOLIETO
o (pusuko- ¢buzuKo- COOTBETCTBYIOIIIETO ¢duzuko-
MaTeMaTHYeCKOro | MaTeMaTHYeCKOro ¢buzuko- MaTeMaTH4eCKOTo
armmapara, amrmapara, MeTOJIOB | MaTeMaTH4eCKOro | ammapara, MeTOJIOB
METO/IOB aHaJIM3a aHamu3a u arrmapara, MeTOJIOB aHanu3a u
" MO/JICITUPOBAHMS, aHaIn3a u MO/JICIIMPOBAHMUS,
MOJICIMPOBAHUS, | TEOPETUYECKOIo U MO/JICJINPOBAHMUS, TEOPETUYECKOT0 U
TEOPETUYECKOTO M | SKCIIEPUMEHTAIFHO | TEOPETUYECKOTO M | AKCIEPUMEHTAIHHO
OKCIEPUMEHTAIbH | TO HCCIEIOBaHUS | HKCHEPUMEHTAJIbHO | TO MCCIEIOBAHUS

OT0 WCCIIEIOBAHMSI
MIPH pEIICHUN
po¢eCCHOHAIIbH
BIX 33J1a4

IIpU PELICHUN
npodeccuoHaTbHBIX
3a7a4

T'0 UCCIICIOBAHUS
MIpH pEIICHUN
podeCcCHOHATBHBIX
3aaq

IIpU PELIEHUH
npodeccHoHaTbHBIX
3a1a4
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3. TumnoBble KOHTPOJIbHBbIE 32IaHUs U (MJIM) MHbIE MAaTePHAJIbl, HE00X0AMMBbIE J1JIsl OLEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaAKTEePHU3YOIIHX
c¢()opMHPOBAHHOCTH KOMIIETEHIUI B Mpo1ecce 0CBOCHHS AU CHMILIMHBI

Tunosble KOHTPOJIbHBIC 33JaHUSI U MaTEepPHAaJIbl, HEOOXOAUMBIE JIsl OLICHKU 3HAHWM, YMEHUHN U
HABBIKOB, XapakTepu3yromux 0a30BbI 3Tanm (HOpMHUPOBAHHSI KOMIIETCHIIMNA B IPOIIECCE OCBOCHUS
OIIOII, conepxkarcsi B ydeOHO-METOAMYECKUX pa3padOTKax, MPUBEICHHBIX HIKE.

1. T'uaponu3 coneit [DNEKTPOHHBIA pecypc] : METOA. yKa3. JUIsi CaMOCTOSATEIbHOW padOThI
CTYIEHTOB [04HOH W 3a04HOI (popmbl 0OyueHust Hampasienuit 35.03.06 Arpounxenepus, 13.03.02
DJIEKTpOdHEPreTrka U 3yekTporexHuka, 19.03.02 IlpoaykThl NmUTaHUSA U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Dxcrutyarauusi TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOMIUIEKCOB, CIEUUATbHOCTH
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornueckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpaneckuii 'AY, UnctutyT arpounxkenepun .— Yensaounck: FOxno-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpun. — bubGmuorp.: c¢. 18 ( 3 na3p.) .— 0,3 MB .— JlocTyn W3 JOKaJIbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpraHMYeCKHX COCIUHEHHWH [DJEKTPOHHBIM pecypc] : METOA. yKa3. s
CaMOCTOSITENTLHOM pabOThl CTYIEHTOB [OYHOW M 3a0uHOM Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrtposnepreruka u 3nekTporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAallMH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.

E. K. Barosckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : wi., tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 JIOKaJIbHOM CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. DINeKTpoiu3 BOJHBIX PACTBOPOB cCoOJNiel [DNEKTpOHHBIA pecypc] : METod. ykKa3. s
CaMOCTOSITEITLHOW pabOThI CTYICHTOB [0YHOW W 3a04HOU Gopmbl 00ydeHus HampasieHui 35.03.06
Arpounxenepus, 13.03.02 Dnexktposnepretuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 Okcrutyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeAcTBal / coCT.

E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpoumnxenepun .— Yensbunck: HOxHo-
VYpansckuiit AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 — 0,2 MB .— Jloctyn u3
JIOKaJIbHOM CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIMK [DIIEKTPOHHBIN pecypc]| : METON. yKa3. s
CaMOCTOSITENIbHOW paboThl [/ OakalaBpOB OYHOM M 3a04HOW (OpMBI OOY4YeHHs HampaBlIeHUIN
35.03.06 Arpoumnxenepusi, 13.03.02 Dnexrposnepretuka u snekrporexHuka, 19.03.02 IIpomykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAlIUH U
KoMIUIeKcoB, cniermainbHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batockas ; FOxno-Ypansckuit 'AY, Uactutyr arpounkeHepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn u3 JIOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [D7eKTpOHHBINA pecypc] : METOH. yKa3. JUIs CaMOCTOSTEebHON
paboThl CTYIEHTOB [0YHOM M 3a0uHOU (opMbl 00yueHus HampasieHud 35.03.06 ArpouHkeHepus,
13.03.02 DnexrposHepreTuka U 3nekrporexHuka, 19.03.02 ITpoaykTsl NMUTaHUS W3 PACTUTENBHOTO
ceipbs, 23.03.03 OkcmiyaTtauusi TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH W KOMIUJIEKCOB,
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4. MeToauuyecKue MaTepuaJibl, ONpeaeJsoiue Npoueaypbl OlleHUBAHUA 3HAHM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapAKTEePU3YIOIIMX ITan(bl)

¢dopMupoBaHusi KOMIIETEHIM I

B nmaHHOM paszmene METOOUYECKHE MAaTe€pHallbl, ONPEACIAIONIME IPOLENYpPhl OLICHUBAHMS
3HAaHUH, yMEHHWH, HABBIKOB, XapaKTEPU3YIOMIUX 0a30BbIi ATanm (OPMHUPOBAHUS KOMIIETCHIIMN I10
JUCLIMIUIMHE «XUMUS», IPUBEICHBI IPUMEHUTENBHO K KAKIOMY M3 MCIOJIb3YEMBIX BHIOB TEKYILLErO
KOHTPOJISl YCTIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTAllUN 00YyJaOLIHXCS.

4.1. OIIeHO‘lHLIe cpeacrea AJid NPOBEACHUS TEKYILIECI0 KOHTPOJIA YCIIEBAEMOCTH

4.1.1. Ortuer o naboparopHoii pabote

OTueT 1o 1a6opaTopHON pabOTE MCIIOIB3YETCS /IS OLEHKU KAaueCTBa OCBOCHUS 00YYaIOIIIMCS
OCHOBHOU TpOo(hecCHOHATBHOM 00pa30BaTEeIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JUCIUILTHHBL.
Conepxanue u Gpopma oTdeTa 1Mo Ja00paTOPHBIM padOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHUSIX K
naboparopabiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKK oTdera (Tabi.)
JOBOJIATCS IO CBEJCHUS 00YYarOIINXCsl B HA4aIe 3aHsATHIA

No O1eHOYHBIE CPEJICTBA Kon n HaumenoBaHue HHAUKATOPA
Ortuer no tabopaTopHoii pabore KOMIIETeHIIUU
1. 1. Uto Ha3pIBaeTCA TUAPOIA30M? N-1.01K-1
2. Honnoe mnpousBeneHue Bonabl. UTO Takoe BOAOpoAHBINA | Mcmonb3yeT OCHOBHBIE 3aKOHBI
MoKa3aTeib? €CTCCTBCHHOHAYUYHBIX AUCHUILIINH
3. Tumsl ruApOIN3a CONEH. JUI PElIeHUs] CTaHJApPTHBIX 3aJad
4. CocTaBuTh YpaBHEHHUS PEAKLMIA TUAPOIN3A COJICH. B COOTBETCTBUU c
5. KonnuecTBeHHBIE XapaKTEPUCTUKU THAPOIIH3a HAaIpaBIeHHOCTHIO
po(heCCUOHATBHON IEATEIIbHOCTH
Hkana Kpurepun oneHuBanusi
- U3JI0KEHHUE MaTepHraa JIOTUYHO, TPaMOTHO;
- cBOOOJJHOE BJIa/ICHUE TEPMUHOJIOTHEN;
Ouerka 5 - YMEHHUE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KJIEHHUS IMPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTHMuHO)
- YMEHUE ONUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U MPOLECCHI;
- YMEHUE NMPOBOJUTH U OLICHUBATH PE3YJIbTaThl H3MEPECHUI;
- CIIOCOOHOCTD pelIaTh 3aJauu.
- U3JIOKEHHUE MaTepuaia JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEN;
Ouenka 4 - OCO3HaHHOE€ MPUMEHEHHE TEOPETUYECKUX 3HAHUM JUIi OIMCAaHMS
(xopor110) XMMHYECKUX 3aKOHOB, SBJIICHHMM U MPOLECCOB, PELICHUS KOHKPETHBIX
3a7a4, TPOBEICHHUS W OICHUBAHUA PE3YJIbTATOB H3MEPEHUN, HO
coJiep>kaHue u popma OTBETa UMEIOT OT/AETbHBIE HETOYHOCTH.
- U3JI0KEHHUE MaTepHraia HEMOJIHO, HETIOCIIEI0BATENBHO,
- HETOYHOCTH B OINPEAECICHUU TOHITUH, B NPUMEHECHUH 3HAHUU IS
o 3 ONMCAHUS XUMHUYECKUX 3aKOHOB, SIBJIEHUW M TMPOILECCOB, PEIICHUS
tetia KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLICHUBAHUSI PE3YJIbTATOB U3MEPEHUN,
(YIOBIETBOPUTEIHHO) .
- 3aTpyIHEHUSI B 000CHOBAHUYU CBOMX CYXKICHHIA,
- 0OHapy>KuBaeTcsi HEIOCTaTOYHO TIyOOKOoe MOHMMaHHE H3YYEHHOTO
Marepuania.
Onenka 2 - OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHMI; JOMYIIEHbl OUINOKU
(HEeYy/IOBJIETBOPUTENILHO) | B ONPEJICIICHUN TIOHATHH W ONMCAHUU XUMHYCCKUX 3aKOHOB, SIBIICHUH U
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MponecCoOB, HMCKaKCH HX CMBICI, HC PCIICHLI 3ada4dv, HC IIPaBUIIbBHO

OLIEHUBAIOTCS PE3Y/IbTAaThl U3MEPEHUH;
- HE3HaHHWE OCHOBHOTO Marepuaja y4eOHOW MpOrpaMMBbl, JOIMYCKaIOTCs
rpyObIe OIIMOKHU B U3JIOKCHHH.

HMIxana

Kpurepun oueHuBanus

OLeHKA «3a4TEHOY

- N3JI0’)KEHHME MaTepHala JJIOTHYHO, TPaMOTHO;

- CBOOOIHOE BIIAJICHUE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U OOOCHOBATH CBOM CYXKICHHUS IPU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBaTh XUMUYECKHUE 3aKOHBI, SIBJIEHUS U ITPOLIECCHI;

- YMEHHE NPOBOIUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHUI;
- CIIOCOOHOCTH pellaTh WH)XXEHEPHbIE 3a/1auM (JOIyCKAeTCsl Hallndue
MaJIO3HAYUTENFHBIX OIMMOOK HIJIM HEIOCTATOYHO MOJHOE PacKpbITHE
COZiepKaHHWEe BONPOCA WJIM TOIPEIIHOCTh  HENPUHLUIHUAIBLHOIO
XapakTepa B OTBETE HAa BOIIPOCHI).

OLeHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHWHU; JOMYIIEHBI
OLIMOKHU B OIpPEJEICHUN MOHATUI U ONMCAHUU XUMHUYECKUX 3aKOHOB,
SBJICHUN W IPOLECCOB, MCKAXXEH MX CMBICI, HE PELICHBI 3a/a4yu, HE
IIPAaBUJIBHO OLICHUBAOTCS PE3yJIbTaThl U3MEPEHUN;

- He3HaHUE OCHOBHOTO MaTepuaia yaeOHOI MporpaMMbl, JOMYCKaIOTCS

rpyObIe OMOKH B U3JI0KEHUH.

4.1.3. TectupoBaHue

0o0pa3oBaTeNbHON MpOrpamMMbl IO

OTACJIBbHBIM

TecTtupoBaHue HCIOIB3YETCSA JJIA OIEHKM KaueCcTBa OCBOCHHUS OOYYAIOIIMMCS OCHOBHOM
npodeccnoHanbHOM

TCMaM HWJIM  pas3aciiaM

TUCHUIITUHBL. TecT mpeactaBiser coO0M KOMIUIEKC CTaHIAPTHU3MPOBAHHBIX 3aJIaHUN, MO3BOJISIOIINI
YIPOCTUTh TPOLEAYPY H3MEPEeHUsS 3HAHUKW M yMeHuW oOyuaronuxcsa. OOydaromuMmcsi BBITAIOTCS
TECTOBBIE 3a1aHUs C (HOPMYJIUPOBKON BOMIPOCOB U MPEJIOKEHUEM BBIOPATh OJMH MPABUIBLHBIN OTBET
W3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne O1ileHOYHBIE CPE/ICTBA Konx n HaumeHoBaHue
TectupoBanue WHMKATOpa
KOMIICTCHIINN

1 1. Kak Biuser yBeNWYEHHE KOHIEHTPAllMM Ha CTEleHb NJI-1.01K-1
ruaponmza’? Hcnonb3yeT oCHOBHBIC
- YBEJIMYUBAET 3aKOHBI
- YMEHbIIIaeT €CTECTBCHHOHAYYHBIX
- HE BIIMSET. JTUCIUTUINAH JJIS1 PeIeHUs

2. Nmerotcst 1M pactBophl ruapocyinbpuna Hatpus NaHS u
xnmopuga meau (II) CuCly, umeromue BciencTBue THAPOIHM3A
COOTBETCTBEHHO CJa0OMIETIOUYHYI0 U CIa0OKHUCIYI0 pEeaKIuu.
Kakoii pH Oynet umeTs pacTBop, MOITy4YE€HHBIN NPU CIUSTHUNA
paBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHcTanTh! AMcconanuy JUisi CEpHUCTON KUCIIOTHI MO IEPBOM

CTaHAAPTHLBIX 3aJia4 B
COOTBETCTBUH C
HaMPaBJIEHHOCTHIO
npodeccHoHaNBHOMI
JeITEIbHOCTH
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1 BTOPOH CTYIEHSM COOTBETCTBEHHO paBHBI: Kj =1,72-10'2, K,
=6,24-10®. Tlo Kakoif CTYNEHH MPEHMYIIECTBEHHO IPOTEKACT
npoliecc aucconuanuu’?

- 110 NepBoOM

- 110 BTOPOH

- 10 TPEThEH

- 110 IIEPBOM U TPETHEH.

4. Kakast 3 coieid OyzieT moaBepraTrbcsi THaPOIU3Y?

- NaCl

- K2SO4

i BaSO4

- FeC|2

-KNO3

5. Kak Bnusier yBennyeHue JaBjaeHUs Ha CTENEHb TUApOIn3a?

— YBCJIMYUBACT

— YMCHBIIACT

- HE BJINAAET.

6. Ecriu B pacTBOpe yMEHbBIIAETCS KOHIIEHTPAITUS HOHOB BOAOPOA, TO:
- yncjeHHoe 3HauyeHue pH pacrBopa pacrer

- pacTBOp CTAHOBUTCSI MEHEE IICIIOYHBIM.

- yucieHHoe 3HaueHue pH pacTtBopa ymeHbpLIaeTcsl.

- pacTBOp CTAaHOBUTCS O0JIee KHUCIBIM.

7. Ompenenuts pH 0,0005M pactBopa cepHO#l KHUCIOTHL. BbIOpaTh
BAPUAHT IIPABUIIBLHOIO OTBETA.

-pH=44
-pH=10"
-pH=5-10"
-pH=3,3
-pH=11

8. B kauecTBe a30THOTO ynoOpeHUs] NCHONb3YyeTcsl Cylb(aT aMMOHHUS.
Kakas cpena Oyzet mpu pacTBOPEHUH 3TOH coyin B Bojie?

- Kucaas

- I[eJIOYHAs

- HEUTpanbHasl.

9. Ecim n3BecTHO, 9TO B PacCTBOPE YMEHBINACTCS YUCICHHOE 3HAYCHHE
pH, To:

- KOHIIEHTpalXs HOHOB BOJOPOAA YMEHBIIACTCS

- KOHIIGHTpAIUs HOHOB THAPOKCOTPYIIIIBI PACTET

- KOHIIGHTpAIIUSl HOHOB B PAaCTBOPE HE U3MEHSETCS

- pacTBOpP CTAaHOBHUTCS 00JIee KHCJIBIM.

10. JJoGaBneHre Kakoro BelIecTBa K BOJE MPHUBEJET K YMEHBIICHHUIO
pH cpenp1?

- XJIOpUJa HaTpus

- KapOoHaTa Kajus

- cyiabdaTta aMMOHMS

- HUTpaTa HATpPUSL.

[To pesynpTaTaM TecTa OOY4YAIOMIEMYCSI BBICTABISETCS OIEHKA «OTIIMYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEITHHO.

Kpurepun onenuBanusi orBera (Tabi.) JOBOAATCS MO CBEICHUS OOydYarOIIMXCS 10 Hadvala
TecTUpoBaHus. Pe3ynpTar TecTupoBaHusi 00BSABISETCS 00ydaromeMycss HEMOCPEACTBEHHO MOCIE €ro
CIaYH.
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Ixana

Kpurtepun ouennBanus
(% npaBHJIBHBIX 0TBETOB)

Orenka 5 (OTINYHO) 80-100

Orenka 4 (Xoporiio) 70-79

Orenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Orenka 2 (HEYIOBJIETBOPHUTEIIHHO) menee 50

4.2. IIpoueaypsl M OLlEHOYHbIE CPeICTBA [JIsl IPOBeAeHUS POMEKYTOYHON aTTecTAluN
4.2.1. 3aueT He MPeAYCMOTPEH YIEOHBIM TJIAHOM.

4.2.2. Dk3aMeH

Ok3aMeH sBnseTcs (POpPMOIM OLEHKM KadecTBa OCBOCHHMS OOYYalOIUMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MO pazfenaM guciumuimHel. [lo pesymnbratam
9K3aMeHa 00YdYaloIIeMYyCs BBICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YAOBICTBOPUTEIHLHOY HIU
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH MO0 JUCLUMIIMHE IMPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM IPOMEKYTOUHOU
aTTeCTalluy, B KOTOPOM YKa3bIBa€TCsS BPEMs €ro MPOBEACHMS, HOMEp ayJIUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAIlH. Y TBEPKJICHHOE pacliCaHue pa3MenaeTcs Ha nHHOPMAIIMOHHBIX CTEH/IaX, a TaK)Ke Ha
oduIHMaTBEHOM caiiTe Y HUBEPCUTETA.

YpoBenb TpeOOBaHUU JII TPOMEKYTOYHON aTTecTallud OOYYarOIIMXCsl YCTaHABIUBACTCS
paboyeii mporpaMMoi TUCUHUILIMHBL U IOBOJUTCS 10 CBEICHUS 00YYaIOIIMXCs B HaUauIe ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBmiIo, jJiekTopamu. C pa3penieHus 3aBeayronero kadeapoi
Ha JK3aMEHE MOXET MPUCYTCTBOBATh MpenojaBarelib Kadeapbl, MPUBICYCHHBIA s MOMOIIUA B
mpueMe JK3amMeHa. B ciydae OTCYTCTBHSA BEIyIIETrO MPENnojaBareis 3K3aMeH MPUHUMAETCs
npernojaBaTesieM, Ha3HAY€HHBIM PaCOPSKEHHEM 3aBeAYIOIero Kadeapoil.

[lpucyrcTBHE Ha 5K3aMeHE NpenojaBareieil ¢ Apyrux kadeap 0e€3 COOTBETCTBYIOIIETO
pacrnopsbKeHHs pEKTopa, MPOPEKTopa Mo yueOHoH paboTe miu qexaHa GpakylibTeTa He JOITYCKaeTcs.

OOyugaronmecs Mpu sSIBKE HA dK3aMeH 00s3aHBI UMETh MPHU ceOe 3a4eTHYIO KHUXKKY, KOTOPYIO
OHM MPEIBABIIAIOT YK3aMEHATOPY.

Jlns mpoBeneHus SK3aMeHa BEyIIHN MPernoJaBaTeib HaKaHyHE IT0JIy4aeT B JIeKaHATe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCS B J€KAHAT IIOCIE OKOHYaHWS MEpPONPUATHUS B
JIEHb IIPOBEICHMS SK3aMEHA WA YTPOM CJIEIYIOLIEro JTHSA.

DK3aMeHbl MPOBOJATCS MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJE, JUMOO B BHUJE
TECTUPOBaHUs. DK3aMEHAIlMOHHbIE OMJIETHI COCTABJISIOTCS 110 YCTAHOBIEHHON (hOpMe B COOTBETCTBUH
C YTBEpXKIEHHBIMH Kadenpoil 5K3aMEHALMOHHBIMU BONPOCAMH M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadenpoii exeronHo. B ounere conepxkurcs 3 Bornpoca.

DK3aMeHaToOpy MNpEeAOoCTaBIIAETCsS MPaBO 337aBaTh BONPOCHI CBEpX Ouiera, a Takke MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh Ui DPELICHMs 337a4d W IIPUMEPBI, HE BBIXOIALIME 33 PAMKHU
IIPOMJEHHOI0 MaTepraa 1o U3y4aeMon JUCLUILINHE.

3HaHMsI, YMEHUS U HaBBIKU OOYYarOIIMXCS ONPENEISIIOTCS OLIEHKAMH «OTJIIMYHOY, «XOPOILOY,
«yIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPBIE  BBICTABISAIOTCA B 3a4E€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3aUETHYIO KHUKKY 00y4aronerocs B JIeHb AK3aMeHa.

[Ipy mpoBeneHHM YCTHOTO 9K3aMEHa B ayJUTOPUU HE JOJDKHO HAXOOUThCs Oojiee BOCHMHU
oOyJaroluXxcst Ha OJIHOTO MPEINoiaBaTesl.

[Ipy mpoBeneHMM YCTHOTO SK3aMeHa OOydarolMiics BBHIOMpaeT 3K3aMEHAIlMOHHBIM OuieT B
CIIy4aiilHOM MOPSJIKE, 3aTeM Ha3bIBaeT (PaMHIINIO, UMS, OTYECTBO U HOMEP dK3aMEHAIIMIOHHOTO Oniera.

Bo Bpemsi sk3ameHa oOydaroluecs MOTYT IOJb30BaTbCsi C pa3pelleHus] 3K3aMeHaTopa
MPOrpaMMOil JHMCUHUIUIMHBI, CHPAaBOYHOM W HOPMATHUBHOM JUTEpaTypoil, NPYrUMH MOCOOUSMU U
TEXHUYECKUMHU CPEICTBAMHU.
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Bpems moArotoBku OTBeTa MpH CcAaye SK3aMeHa B YCTHOM (hopMe MOJKHO COCTaBISITH HE
MeHee 40 MUHYT (IO KETAHUIO 00YYArOIIErocss OTBET MOXKET OBITh TOCPOYHBIM). Bpemsi oTBera — He
oomnee 15 MuHyT.

OOyuaromuiics, NCIBITHIBAIOUINNA 3aTPyIHEHHS MPU MOJATOTOBKE K OTBETY MO BBIOPAaHHOMY MM
OouseTy, UMeeT MpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJICHMEM BPEMEHHM Ha
noAroToBKy. [Ipy OKOHYATENHHOM OIICHMBAHWHU OTBETA OLIEHKA CHIKAeTCs Ha onuH Oamin. Brermaua
TPEThero OuseTa He pa3penraeTcs.

Ecnu oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B35AB OWJIET, OTKa3ajicsi OT MPOXOXKICHHS
aTTecTallid B CBA3M C HEMOATOTOBIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTaBJISIETCS OIICHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienne AMCUMIUIUHBI, CIHCHIBAHUE, HCIIOJIB30BaHHE OOYUYaIOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MaTepHajioB, MOOWJIBHBIX Telne(pOHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JMYHON KOMMYHHKAIIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpEMsI aTTECTAIIMOHHBIX HCIIBITAHHUM 3aIpelieHo. B ciydyae HapymeHus 3Toro TpeboBaHus

npenojaBaTteNb 0053aH YyJaIUTh OOydYarolerocs W3 ayAUTOPUM W IPOCTaBUTh €My B
BEJIOMOCTH OLIEHKY «HEYJIOBIETBOPUTEIBHOY.

BricTaBiieHne OLIGHOK, TIONYYEHHBIX TMPU TOJABEACHUH pE3yJIbTaTOB IMPOMEKYTOUHON
aTTecTallMy, B 3a4€THO-3K3aMEHAIMOHHYI0 BEJOMOCTb M 3aUETHYI0 KHHUXKKY IPOBOJUTCS B
MPUCYTCTBUM caMmoro oOyuaromerocs. I[IpemogaBaTenu HECyT MEPCOHANBHYIO OTBETCTBEHHOCThH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alMceld O pe3yjbTaTax MPOMEKYTOYHON aTTecTallid B
3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4E€THBIC KHIKKH.

HesiBka Ha »K3amMeH oOTMeYaeTcss B 3au€THO-3K3aMEHAI[MOHHON BEJOMOCTH CIIOBAMHU «HE
SIBUIICS».

s  oOydaromuxcsi, KOTOpblE HE CMOIJIM CJIaTh O5K3aMEH B YCTAHOBJICHHBIE CPOKH,
YHUBEpCUTET yCTaHABIUBAET MEPUO JTUKBHUIAIUHU 33J0JKEHHOCTH. B 3TOT mepuoa mpemnogaBaTenu,
IIPUHMMABILNE 3K3aME€H, JOJDKHBbl YCTAaHOBUTh HE MEHee 2-X JHEW, Korjga OHM OyayT NpUHMMATH
3a0KeHHOCTH. VMHpopManus o JHUKBUAALUU 33J0JKEHHOCTH OTMEYAETCS B HK3aMEHAIMOHHOM
JIUCTE.

OOyyarommmMcsi, MOKa3aBIIMM OTJIWYHBIE M XOpOIIHME 3HAHHA B TEYCHHE CEMEeCTpa B XOJe
IIOCTOSIHHOTO TEKYILIEro KOHTPOJIS YCIEBAaEMOCTH, MOXKET OBbIThb IPOCTAaBJIEHA SK3aMEHAlMOHHAsS
OLIEHKa JIOCPOYHO, T.€. 6e3 caauu sk3aMeHa. OlLeHKa BBICTABISAETCA B 9K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuapl U Mna ¢ OrpaHMYeHHBIME BO3MOXKHOCTSIMM 3[J0POBbs, MOTYT CAaBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE HHIMBUyalbHbIM yU€OHBIM IT1aHOM. MHBanue1 1
JMIa C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl, MMEIOLINE HApyLUICHUs ONOPHO-IBUTATEIBHOTO
anmaparta, [JOIYCKaloTCS Ha aTTeCTAlMOHHBIE MWCIBITAHUS B CONPOBOXKICHUM AaCCUCTEHTOB-
COITPOBOKIAIOIIUX.

[Tpouenypa mpoBeneHUs MPOMEXKYTOUHOM arTecTaluu JUIsi OCOOBIX CIIy4aeB H3JI0)KEHa B
«ITonmoxxeHnu 0 TEKyIieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTecTalui 0Oy4Yaromuxcst Mo
OIIOIl GakanaBpuara, crneuuanurera u marucrparypb» OI'BOY BO IOxHo-Ypanbckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1)

No OLeHOYHbBIE CpeICTBA Kon n HanmeHoBanue
OKx3aMeH AHIUKATOpa
KOMIIETEHLIUU
1. 1. OcHOBHBIE 3aKOHBI XUMHUH. N/I-1.0mk-1
2. DKBHUBAJICHT 3JIEMEHTOB. 3aKOH 3KBUBAJICHTOB. Hcnonb3yer
3. DKBHUBAJIEHTHI MPOCTHIX M CIIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TEOPHsI CTPOCHHSI aTOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsmok cocTaBiIeHHUs 3ACKTPOHHBIX (HOPMYII. HpI/IMSpLI. HCIIATUIAH 7S
6. PacnpezneneHue 3IEKTPOHOB MO IHEPTETUIECKUM TUEHKaM.
7. DOHeprus WOHM3AIHMU W JJIEKTPOOTPHUIATEIHHOCTh. VI3MeHeHHne ux B pelLieHu
nepuonuyeckoit cucreme /. 1. Menneneesa. CTaH/IAPTHBIX 33/1a%1 B
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8. CKOpOCTh XUMHUUYECKUX PEaKIHil. 3aKOH ACHCTBYIOIIHNX Macc.

9. 3aBHCHMOCTBH CKOPOCTH PEAKIMU OT TEMIIEPATYPHI.

10. Xummueckoe paBHoBecue. KoncranTta paHOBecws. [lpuanmm Jle—

[Tarense.

11. 1-3akoH TEpMOJMHAMHUKH. DHTAIBNUA. TepMOXUMHUUECKUE ypaBHEHHUS.

3axoH ['ecca.

12. 2—3akoH TepmoauHaMuKH. DHeprus I'no0ca. Hanparinenue nporekaHus

MIPOLIECCOB.

13. XapakTepucTHKa IOMSPHOM M HEMONSIPHOW KOBAJEHTHOM CBSI3H.

IIpuBectu npumMepsl.

14. loHopHO-aKkmenTopHas cBs3b. [Ipumepsl.

15. Bopopoanas cBsizb. [Ipumepsl.

16. Nonnas cBs3b. [Ipumepsr.

17. CriocoOb! BEIpaKeHUS KOHIICHTPAIIMHA PACTBOPOB.

18. PactBops! HeanekTposutoB. uddysus. Ocmoc. 3akon Baut—I'ododa.

19. laBnenue napa Haja pacTBopaMu. 3akoH Payis (1).

20. M3meHeHne TeMIiepaTyphl KWAIIEHUS W 3aMEp3aHHS PAacTBOPOB. 3aKOH

Payns (2).

21. PacTBOpSBI 25eKkTponuToB. M3oTOHNUECKHH KO3 UIHeHT.

22. Teopus 3NEKTPOIUTHUECKON TUCCOLIMALINH.

23. CryneHuarasi 1uccouuanus KUCI0T, OCHOBAHUM U COJICH.

24. Crenenp auccormanuu. @DaxTopbl, BIMSIONINE Ha  CTCICHb

JIMCCOIIHALIHH.

25. Nonnoe npousBenenue Boasl. PH cpensl. UnaukaTopsl.

26. Bo3moxkHbIe citydau ruaponnsa comneil. [Ipumeps.

27. OKHCITUTEILHO-BOCCTAHOBUTEIbHBIC peakiuu. [Ipumepsl.

28. AMQoTepHOCTb.

29. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA 3JIEMEHTOB U HX
noioxenue B cucreme J.M. MenneneeBa. OCHOBHBIC OKHCIUTEIH H
BOCCTaHOBUTEJIH.

30. DnexTpoaHbIi noTeHuMan. BogopoaHslil 3IeKTpoa.

31. HopmanpHbIe 35IeKTpOJHbIE TOTEHIMANBL. P HanpsyKeHU MeTalsioB.

32. I'anpBaHnyeckuii aemMenT. [Ipumepsr.

33. 9JIC raneBanngeckoro aneMenTa. Popmyna HepHera.

34, DnekTponu3 pacTBOPOB U pactuiaBoB. 3akoH dapayes.

35. Ilpormeccel, TpOTEKAOLIUE TPU DJIEKTPOJIU3E C PACTBOPUMBIM
aHostoM. O6yacT IPUMEHEHUS AJIEKTPOIIN3aA.

36. AKKyMYJISTOpBL. THITBI aKKYMYJISITOPOB.

37. Ilpouecchl, NpoTEeKaOIMe NPH Pas3pslIke W 3apsgKke CBHUHLIOBOTO

aKKyMYJIATOpA.

38. O0mue XMMHUYeCKHE CBOCTBA METAILIOB.

39. B3aumozeiicTBue METaJUIOB ¢ KUCIIOTAMH.

40. AzotHas kuciora. OcOOEHHOCTH B3aUMOJACHCTBHS C METaJUIAMHU.

41. Metonpl TONy4eHUsI METaIOB U3 pyad. [Ipumepsl coBpeMeHHBIX

CIOCO0OO0B TOJIYYEHHST METAIIIOB.

42. KomruiekcHbie coequaenus. [Ipumepbl. BHenmHss u BHyTpeHHSS Cephl.
KommuiekcooOpa3oBarens. 3apsn KOMIUIEKCHOTO MOHa.
Koopaunaunonnoe uncino. JIurangsl.

43. Tlommmepsl. Dusnko - MexXaHWYECKHE CBOWCTBAa TOJIHMEPOB. Tpu
COCTOSIHUSI: CTEKJIO00pa3HOE, BEICOKOAIACTHYHOE, BA3KO—TEKy4ee.

44, Tlommmepsl. Ilpupoansie u cuHTeTHYeCKHE moauMephl. CocTar
nonumepoB. 3BeHo. Llens. Ctenens nonumepusanuu. [Ilpumepsr.

45. Ilnactmaccel. Cocras, Moy4eHUe, CBOUCTBA U TpuMeHeHue. [Iprumepsr.

46. ITonmumepsl. CocoObI MOTyYEeHHUS TTOIMMEPOB.

47. Bugs! kayuykoB. [IpuMepsl, cBoWicTBa, MPUMEHEHNE.

48. TTonmatunen. [omuxnopsuaui. [lonydyeHue, CBOWCTBA U MPUMEHEHHE.

COOTBETCTBHUU C
HAINpPaBJICHHOCTHIO
npohecCuOHATBHOM
JeSATEIbHOCTH
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MOJy4YEHHE, MIPUMEHEHHUE.
51. Kopposust MeTaioB.
IIpumepsl.

52. ATmocdepHas Koppo3susl.

MCTAINIMYCCKUX HOKpBITI/Ifl.

49. IMonuterpadropatuieH. [longydueHne, CBOWCTBA U IPUMEHEHHE.
50. CuHTeTHYeckue BOJIOKHA, KiaccHdUKaius, oOmue CBONWCTBA

53. MeToibl 3alIUThl METAJIIOB OT KOPPO3UH.
54. Koppo3woHHBIE TPOIECCH, MPOTEKAIINE TPH  HAPYIICHUH

Mexannu3m KOPPO3HOHHEIX ITPOLECCOB

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MTPEICTaBICHBI B TAOINIIE

Hlkana Kpurepuu onenuBanust
Ounenka 5 BCECTOPOHHEE,  CUCTEMAaTHMYECKOe M  [IyOOKoe  3HaHME
(0TIM4HO) IIPOrPaMMHOIO  Marepuaja,  yCBOGHHE  OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATypPhl, PEKOMEHIOBAHHOW IIPOrpaMMON
JUCLUILIMHBL, IPABUJIBHOE PEIICHUE 3aJa4H.
Onenka 4 IIOJIHOE 3HAHME ITPOrPaMMHOI0 MaTepHalla, YCBOCHHE OCHOBHOU
(xopo110) JUTEPaTypbl, PEKOMEHJOBAaHHONW B IpOorpaMMe, HaJlU4He
MaJO3HAYUTENIbHBIX ~OMMOOK B  pEHIeHMH 3aJayd, WId
HEJ0CTAaTOYHO MTOJIHOE PACKPBITUE COIEPKAHUE BOIIPOCA.
Onenka 3 3HaHWE OCHOBHOI'O IPOrPaMMHOr0 MaTepuana B MUHUMAaJIbHOM
(YZOBIIETBOPUTEINIBLHO) o0beMe, MOIpelHOCTH HENPUHLUIHUAIBHOIO XapakTepa B
OTBETE Ha DK3AMEHE U B PEIICHUH 3a/1a4U.
Onenka 2 npobensl B 3HAHUAX OCHOBHOI'O IPOIPAaMMHOIO MaTepuana,

(HEey10BJIETBOPUTEIILHO)

IMPHUHIOHUIIAJIBHBIC OIIINOKHU Ipu OTBETC Ha BOIIPOCBI U B
PCUICHUHU 3a/Ia1u.
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JUCT PETUCTPAIIMA U3SMEHEHHAI

Howmep
M3MEeHe-
HUS

Homepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-
HBIX

OcHoBanue
IS
BHECEHUS
W3MCHEHHH

IMoamnuce

Pacmdporka
MOITUCH

Jara
BHECCHHSI
HM3MEHCHHUS
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