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1. Tlnanupyemblie pe3yJbTaThl 00y4YeHHUs MO THCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OINOIT

1.1 Heap u 3a1a4n TUCHHUILTHHBI

bakanaBp mo HampasiaeHuto noArotoBku 35.03.06 ArpouHKeHEpHs TODKEH ObITh MOJTOTOBJICH K
CIIEAYIOIUM BUAAM TPO(ECCHOHATBHOW ACATEIBbHOCTU:  MPOM3BOJACTBEHHO-TEXHOJIOTHUECKOM,
MIPOEKTHOM JESITEIIbHOCTH.

Heab AUCHUILUINHBI — CPOPMUPOBATH Y 00YJAOIIMXCS cUCTeMY (DYHIaMEHTaIbHBIX 3HAHUN TI0
XUMHH, HEOOXOTUMBIX [UIsl MOCJENyIolleld MOArOTOBKU OakanaBpa, CrocOOHOro K 3(QexkTuBHOMY
PEIICHUI0 MPAKTUYECKUX 3a7a4 CEIbCKOXO03SHCTBEHHOTO MPOU3BOJICTBA, 4 TAKXKE CIOCOOCTBYIOIINX
JalbHENIIEMY Pa3BUTHUIO JTUYHOCTH.

3agaum AUCHUIIHHBI:

— U3YYUTh OCHOBHBIE XHMHUYECKHE SIBJICHHS, OBIaJeTh (PYHIAMEHTAIbHBIMU IOHSATHUSIMU,
3aKOHAMU Y TEOPUSMH KJIACCUYECKON U COBPEMEHHON XUMUHU;

— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOT'O XUMUYECKOTO MBIIIIJICHUS;
03HAKOMHTHCS C HAYYHOU anmapaTypoi U METOJaM1 XUMHUUECKOTO UCCIICIOBAHMS, TPUOOPECTH HAaBBIKK
MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

— HAYYUTHCS BBIICIATH XUMHUYECKOE COACpXKAHUE B TMPO(ECCHOHATBHBIX 3aavax OymyIieH
NEeSATEIbHOCTH;

— OBJIQJICTh METOJIaMU PeIIeHUS MPOPECCHOHATBHBIX 3a/1a4.

1.2. KOMHCTCHHI/IH N HHIANKATOPbI UX }IOCTI/I)KCHHﬁ
OIIK-1. CriocobeH pemiaTh THIOBBIE 3aadd NMPO(ECCHOHATBHOM JEATSIIbHOCTH HAa OCHOBE 3HAHUMN

OCHOBHBIX 3daKOHOB MAaTEMATHUUYCCKHUX H CCTCCTBCHHBIX HAYK C IIPHUMCHCHUCM I/IH(I)OpMaI_II/IOHHO'
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA.

Ko u ®opmupyemsie 3YH
HauMEHOBaHUE
WHOUKATOpa
JOCTIIKEHHS 3HAHUSA yMEHUS HABBIKU
KOMIIETCHIIUU
N-lomk-1 OOyuarommiicss  nowkeH | O0yuaromuiics nopkeH | OOyJaronuics A0MKeH
Hcnone3yer 3HaTh: OCHOBHBIE 3aKOHBI | YMETh:  HCIIOJb30BAThH | BIAJIETh: HaBBIKAMU
OCHOBHBIE 3aKOHBI XUMHUHM,  SBJIEHUS U | OCHOBHBIE XMMHUYECKHUE | OITUCAHUS OCHOBHBIX
€CTECTBEHHOHAYUYHBIX | IPOLIECCHl, HA KOTOPBIX | 3aKOHBI W TMOHATUSA B | XMMHUYECKUX  3aKOHOB,
JUCIUTUTUH JJIS OCHOBaHBI OPUHLHUIBI | TPO(dEeCCHOHATILHON SBJIGHUH W TPOILIECCOB,
peleHus JeNCcTBUA OOBEKTOB | AEATETBHOCTH ¥ JUIS | HA KOTOPBIX OCHOBAHBI
CTaHJIApPTHBIX 3a/1a4 B | MPO(hecCHOHATBLHOM pEIICHUS MHKCHEPHBIX | IPUHIUAIIBI  JICHCTBUSA
COOTBETCTBUHU C nesitebHOCTH U KoTophie | 3amad— (b1.0.11-Y.1) | oobekToB
HaIPaBJIEHHOCTHIO UCIIOJIb3YIOTCS JUTSt npodeccunoHanbHOM
npoEeCCUOHATBHON | pellICHUsT  MHXKEHEPHBIX NEeSATEIbHOCTH u
NEeATEIbHOCTH sagad — (b1.0.11 -3.1) KOTOPBIE HCIOIb3YIOTCA
TUIS perieHus
WHXCHEPHBIX
3agad — (b1.0.11-H.1)




2. Mecto qucuuminnel B cTtpykrype OITOIT

Jucrummaa «XuUMHS» — OTHOCHTCS K = 00s3aTE€IbHOM  YacTH  OCHOBHOM
npodeccuoHaTbHON 00pa30BaTEILHON ITPOTPaMMBbI

3. O0bémM AuCHMILVINHBI U BUJbI y4eOHOH padoThl

O06bem nucuMIUIMHBL cocTaBisieT 3 3ayeTHbie eauHunbl (3ET), 108 akameMuuyeckux 4acos.
(manee yacoB). Jlucuurna nu3yvaercs B 1 cemectpe.

3.1. Pacnipenesienue o0bemMa JUCUMILJIMHBI 110 BUAAM Y4eOHOIl padoThl

B yue6Hol paboTsl KonnuectBo yacos
KonrakTHasi padora (Bcero) 48
B ToMm gucie:
Jlekuun 16

[Ipaktuueckue 3austus (I13) -

Jlabopatopusie 3ansatus (J13) 32
CamocrositesibHas padora od0yuawmuxcs (CP) 24
KonTpoab 36
Hroro 108

3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3feiaM U TeMam

B ToMm uncie "
=
HanmenoBanue pasnena u KonraktHas pabota 2.
Bcero yacos =
n/m TEMBI CP z
JI JI3 113 =
1 2 3 4 5 6 7 8
Pa3znen 1. OcHOBBI CTpOE€HUS BELIECTBA
1.1. Baeaenne. OcHOBHBIC 5 1 2 - 2 X
3aKOHBI XUMHH.
1.2. | Xumus ¥ mepuoguvecKas 7 3 2 - 2 X
CHCTEMa 3JICMECHTOB.
Crpoenue aToMOB.
XHMHUYECKasl CB3b.
Pa3nen 2. B3zanMoaelicTBUS BENIECTB
2.1. | Xumnueckas 8 2 2 - 4 X
TEPMOIMHAMUKA.
OCHOBHBIC 3aKOHBI
TEPMOJIMHAMUKH.
XuMudeckass KHHETHKA.
XUMHUYECKOE PABHOBECHE.




Paznen 3 PacTBOpbI.

3.1. XUMHYECKHE CUCTEMBI: 9 2 3 - 4 X
pPacTBOPHI, JTUCIIEPCHBIC
cucteMbl. OCHOBBI
XHMHUYECKOI0 aHaIu3a
BOJIHBIX PAaCTBOPOB.

Pa3nen 4. DnekTpoXuMHUUYECKUE TPOLIECCHI.

4.1. DIIEKTPOXUMHUYECKUE 12 4 4 - 4 X
CHCTEMBI: KHCIOTHO-
OCHOBHEIE U
OKHCJIUTEIIBHO-
BOCCTAHOBUTEJILHBIE
CBOICTBA BEIIECTRA.
I'anpBannyeckue
3JIEMEHTHI. XMMHUYECKHUE
HCTOYHHUKHU TOKA.
DIEKTPOJIN3 COCTUHECHHI.
Koppo3zus meTtamios u
3alIMTa OT KOPPO3HH.

4.2. Peakiinonnas 8 2 2 - 4 X
CIIOCOOHOCTH BEILIECTB.
XHUMHYECKUE CBONCTBA

METAJUIOB.
Paznen 5. DieMeHTBI OPraHuYeCKOM XUMHUH
5.1. | DnemMeHTbl OpraHu4ecKou 5 1 2 - 2 X
XUMHH, TIOJTUMEPHI,
OJIUTOMEPBHL.
Kontpoinb 36 X X - X 36
Hroro 108 16 32 - 24 36

4. CTpyKTYypa M coJep:KaHue TUCHUIINHBI

4.1. Coaep:xanue TUCHUINIMHBI
4.1. Conep:xxanue JMCHUIIIHHBI
Paszpen 1. OcCHOBBI CTPOCHMS BeleCTBA
BBenenne
XuMus Kak 4yacTh ecrecTBO3HaHus. [Ipeamer xumun. BeniectBo. Buabl XMMHUYECKUX peaknu.
CBsA3b XUMHUU C IPYTUMH HayKamMu. 3HauU€HHE XUMHUU B (DOPMHUPOBAHHH MBIIUICHUS, B U3YUYCHUU
MIPUPOJIBI ¥ PA3BUTHU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHH.

OCHOBBI CTPOEHUS BelleCTBA

DNEeKTPOHHOE CTPOEHUE aToMa M CHUCTeMaTHKa XHUMHYECKHUX dJIeMeHTOB. KBaHTOBO-
MexaHnueckas moaenpb aroMa. [Ipunnun Ilaynm m npaBuno Xynaa. CTpoeHne MHOTO3JIEKTPOHHBIX
atoMoB. Ilepuonuueckas cucrema J[.MI. MenaeneeBa M H3MEHEHHE CBOMCTB JJIEMEHTOB M HX
coequHeHN. OKHCIUTEIbHO-BOCCTAHOBUTEILHEIC CBOMCTBA JJIEMEHTOB. XHMMHYECKas CBS3b.
OCHOBHBIE THUIIBI U XapaKTEPUCTUKU CBsI3U. KoBaneHTHas 1 MOHHAs CBsi3U. MeTO/1 BaJIEHTHBIX CBs3EH.
['mbpunmzamus. IlonsTue o MeToae MOJEKYJSpHBIX opoOutaneit. CTpoeHue W CBOMCTBa
npoctermux MoJiekyin. Tunsl B3aumoaencTBus Moiekyi. KoMmnekcusie coequnenns. OCHOBHBIE BUbI
B3aUMOJeCTBUA MoOJIEKyd. CHJIBI MEXKMOJEKYJISIPHOTO B3auMOACHUCTBUS. BomgopomHasi CBs3b.
JloHOpHO-akuenTopHoe B3auMojaeiicTBue Mosekyn. KommiekcHble coeauHeHus. Kommiekcsl,
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KOMHHGKCOO6pa3OBaT€HI/I. .HI/IFaHI[BI, 3ap51;[ 148 KOOp,Z[I/IHaLII/IOHHOC YUCJIIO KOMIIIICKCOB. Tunel
KOMIUIEKCHBIX cOelUHEHUU. [IoHSITHE O TEeOpHsAX KOMIUIEKCHBIX COEAMHEHUN. XUMHUS BEIIECTBA B
KOH/ICHCUPDOBAHHOM COCTOSIHUU. ATperaTHO€ COCTOSIHHE BeEIeCTBA. XHMHUUYECKOE CTpPOCHHE
TBepaoro Ttena. AmopdHoe cocrosHue BemiecTtBa. Kpucrtamwiel. Kpucrammuyeckwe pemeTky.
XI/IMI/I‘-IGCKaSI CBA3b B TBepI[bIX TEiaax. MeTaJIJII/I‘-IeCKaSI CBA3b U MCECTAJIBI. XI/IMI/I‘ICCKaSI CBiA3b B
MOJIYITPOBOJTHUKAX M JWdJIeKTpukax. PeambHbie kpuctaibl. IIpocroe BemectBo. M3omepus u
ajutotponus. CTpoeHHe aTOMHOTO si/Ipa ¥ pau0aKkTUBHOCTb. 30TombI, H300aphl.

Pa3nes 2. BzaumopeiicTBusi BelecTs

OJeMeHThl XUMUYECKOH TepMOJIMHAMMUKH. DHepreTndeckue 3(pQPeKTbl XUMUUECKUX PEAKLUH.
BHyTpeHHss »Hepruss u SHTaubnud. Tepmoxumus. TepMOXMMHUYECKHE 3aKOHBI M YpaBHEHUS.
OHTanenus 00pa30BaHUS XUMHMUYECKUX coeauHeHHH. CTaHJapTHOE COCTOSHHE. OHTpONUsS U ee
M3MEHEHHE TPU XUMHUYECKUX Tpoueccax. JHeprus ['m60ca u sneprus ['enbMronbla 1 uX U3MEHEHHA
IIPY XUMHUYECKUX IpoLeccax. YCIOBUSA CaMOIPOM3BOJIBHOIO IPOTEKAaHUS XMMHUYECKHUX PEaKIHM.
YcnoBust XuMU4ecKoro paBHoBecusi. OOpaTuMbie U HEOOpaTUMbIE peaKIUU. XUMUYECKHNA MOTSHIHAI.
AKTHUBHOCTb ¥ KO3 (GUIIMEHT aKTUBHOCTH.
Xumuueckoe U (pa3oBoe paBHOBecus. 3aKOH JeilcTBUs Macc. KoHcTaHTa paBHOBECHS M €€ CBA3b C
tepMmonuHamuueckumu  pynkiusamu.  [Ipunnun  Jle-Illarense. Xumuueckoe paBHOBecHE B
rereporeHHbpIx cucremax. ®azoBoe paBHoBecue. IIpaBuino ¢da3. PacmpenencHue BemecTs B
rereporeHHslx cuctemax. IloBepxHocTHble siBieHHs. CopOuus. AncopOIMOHHOE paBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuKa. CKOpPOCTh TOMOTEHHBIX XUMHMUYECKHMX peakuuid. OCHOBHOE XHUMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKHUX PEaKIUil OT TeMIepaTypbl. DHEPrusi aKTUBALUH.
I'omorennslii karanus. llennsle peakunu. dusnueckre METOAbl YCKOPEHHUS XHMUYECKUX DPEAKLIMM.
Konebarenbuble peakuiny. CKOPOCTh T€TEPOreHHbIX XUMUYECKUX peakiuil. ['eTeporeHHbIN KaTanus.

Pa3nea 3. PacTBopbl.

Onpeznenenne U KiaccU(UKAUS PacTBOPOB. PacTBOpHI HEINEKTPOIUTOB M IJIEKTPOIUTOB.
Bopnble pacTBOpBI 3JIEKTPOJIUTOB. ACCOLIMUPOBAHHbBIE U HEACCOLIMMPOBAHHBIE 3JIEKTPOIUTHI. CBOMCTBA
pPacTBOPOB aCCOLIMUPOBAHHBIX 3JEKTPOJIUTOB. AKTMBHOCTb. OCOOEHHOCTH BOJIbI KaK PacTBOPUTEIIS.
DneKTpoauTHYeCKas AMccolualus BoJbl. BomoponaHslii mokaszarenb cpeabl. VOHHBIE peakuuu B
pactBopax. Jlucconmanusi KOMIUIEKCHBIX COEOMHEHMH. Teopus KUCIOT M ocHOBaHWM. KoHcTaHTBI
KHMCJIIOTHOCTH 1 OCHOBHOCTH.

Konnouansie cucremsl. JlucnepcHoCTs U aucnepcHble cucteMbl. Knaccupukaius KoaTouIHbIX
cucreM. 305U U resnu. Munesmisl 1 ux crpoenue. [lomydeHne KoUIOMIHBIX PacTBOPOB. Y CTOMYUBOCTh
KOJUIOUJHBIX CHUCTEM, ONTUYECKUE M DIEKTPUYECKHUE CBOMCTBA. MeETOBI MOJNy4YEHHUS U pa3pyLICHUs
KOJUIOUIHBIX cucTteM. Komon il B IpupoaHBIX cUcTeMax. PacTBOpbI OJIMMEpOB.

Paspnen 4. DiieKTpoXMMH4YeCKHe IPOLECChI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCBI. Onpenenenue u KJaccuukanus
JNEKTPOXMMHYECKUX TIporeccoB. 3akoHbl PDapanes. TepmoamHamMuka dSIEKTPOIHBIX IPOLECCOB.
[Tonatne 00 5NMEKTPOAHBIX MOTeHIManax. lanpBanumdeckue siemeHThl. JDJIC u ee u3MepeHue.
CranmapTHBI BOJAOPOJHBINA 3JEKTPOJ M BOAOPOJHAs IIKalda NOTEHIMAIOB. YpaBHeHue HepHcra.
[loTeHuManel METAaNIMYECKUX, Ta30BbIX U  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  DJIEKTPOJIOB.
HoHcenekTUBHBIE AIIEKTPOIbl U ceHcopbl. MemOpansl W MeMOpaHHbIH mnoTeHuuan. Kuneruka
ANEKTPOAHBIX IPOLECCOB. DIEKTPOXMMHUYECKAsT M KOHLEHTPALMOHHAs MOJSIpU3aLUs. DIJIEKTPOJIU3.
[TocnenoBaTenbHOCTH ANEKTPOJIHBIX MPOUECCOB. BBIXOX MO TOKY. DJIEKTPOIN3 C HEPACTBOPUMBIMHU U
pPacTBOPUMBIMU aHOJIAMHU.

Koppo3us n 3ammra MeTamioB U cruiaBoB. OCHOBHBIE BHJIbI KOPPO3HH. XUMHUYECKass KOPPO3HUS.
Onexkrpoxumuueckas kopposus. Kopposus noa nefictBueM OnyXJaroluX TOKOB. METOABI 3alUThI OT
KOPpPO3UU: JIETUPOBAHUE, DJIEKTPOXMMHUYECKAs 3alIUTa, 3AIIUTHBIC NOKPBITHS. M3MeHeHue CBONCTB
KOPPO3HOHHOM cpenibl. MTHruOUTOpBl KOPPO3UH.



DNEeKTPOXUMUYECKUE CHUCTEMbl. XHUMHUYECKHME HUCTOUYHHUKH TOKa. IJIEKTPOXUMHUUYECKUE
SHEPrOYCTAaHOBKH. DIJIEKTPOXUMHUYECKHE MpeoOpa3oBaTeny, KOHJEHCATOPBL. OJIEKTPOXUMHYECKas

00paboTKa MEeTaIOB. DIEKTPOXUMUIECKUE TIOKPBITHSL.

Peakuuonnas CIOCOOHOCTH BellecTB. XUMHYECKHE CBOMCTBA METAJLJIOB.
BemectBo 1 ero uncrora. AHAIUTHYECCKUN CUTHAI U €ro BUBI. Xumuaeckas I/I,Z[eHTI/I(l)I/IKaI_[I/Iﬂ.
KuCI0THO-OCHOBHOE M OKHCIUTEIBHO-BOCCTAaHOBUTEIBHOE TUTPOBAHUC.

KOHOpI/IMCTpI/I‘IeCKI/Iﬁ aHaJIn3. 9J'I€KTpOXI/IMI/ILIeCKI/Ie METOJbI aHaJIn3a.

Pa3znes 5. JjieMeHTHI OPraHuYecKoil XUMMH.
OpFaHI/I‘-IeCKI/Ie HOHI/IMepHBIe MaTepI/IaJIBI. MGTOI[BI HOJIy‘-IeHI/ISI HOJII/IMepOB, HOJII/IMepI/ISaI_II/ISI,

IIOJIMKOHACHCALl M. CTpOCHI/IC H CBOICTBa IMOJIMMEPOB. HpI/IMeHeHI/Ie IMOJIMMEPOB.

4.2. Cogepxanue JeKIUl

I'paBumerpuueckuii u

/o

Kparkoe conepxanue nekuui

Komn-Bo
4acoB

Beenenne. OcHOBHBIE NOHATHS U 3aKOHBI XUMUH [Ipeamer xumun. 3HaueHne XuMuu
B HayYHO-TEXHUUYECKOM Iporpecce OCHOBHBIE TOHATHUS U 3aKOHbI XUMHUHU.

XuMus U Iepuojuueckas cucrema 3jieMeHToB. CtpoeHue atoMoB COBpPEMEHHBIE
MIPEJICTABICHUSI O CTPOEHUU AaTOMOB 3JIEMEHTA, OCHOBAHHbIE Ha HEKOTOPBIX
IIOJIOKEHHUAX KBAaHTOBOM MEXAHUKU: JIBOWCTBEHHAs KOPIYCKYJISPHO-BOJIHOBAs
MPUPO/A DJIEKTPOHA, NMPUHIUI HEONPEAEIEHHOCTH, KBaHTOBbIE uucia. [IpuHuumn
IMaynu. IlpaBuna W TOPSNOK 3allOJHEHMs AaTOMHBIX OpOWTanel, NpaBUIIO
KrneukoBckoro, Xynna, 3anper [laynm MHOTrOaleKTpOHHBIX aToMoB. B3anmocBs3b
PacroJI0KEHUS JIEKTPOHOB B aTOMAaxX C UX XUMUYECKUMH CBOWCTBAaMHU.

Ilepponnueckuii 3aKOH B CBETE€ CTPOCHHUS AaTOMOB, IIEPUOJUYECKAs CHUCTEMA
a1eMeHTOB. HekoTopble XapaKTepHCTUKU aTOMOB 3JIEMEHTOB: PAJMYChl aTOMOB U
HOHOB, JHEPIUs MOHU3ALINH, SHEpIus CPOACTBA K JJIEKTPOHY
ANEKTPOOTPHUIATEILHOCTh. XUMHUYEcKass cBA3b HopmaibHOe U BO30YXJAEHHOE
COCTOsTHME aTOMOB. OCHOBHBIE TUIIBI M XapaKTEPUCTUKN XUMHUYECKOM CBS3HU: METOJ
BAJICHTHBIX CBfA3€H, MOHATHE O METOJe MOJEKYJIsApHbIX opOutanei. CBs3b
KOBAJICHTHAsl, JTOHOPHO-aKLENTOPHAs, HWOHHAs, METAJNINYeCKas, BOJOPOIHASI.
3aBUCUMOCTb CBOMCTB BEILIECTB OT TUIIA XUMUYECKON CBS3H.

XuMunueckas TepMoiuHaMuka. OCHOBHBIE TOHATHUS U 3aKOHBI. TepMoaAMHAMHUYECKAs
cucremMa. BHyTpeHHAs sHeprus TepMoJuHaMHUecKol cuctembl. TernoBoi 3¢ dext
peakuuu. IlepBoe Havyalo TEPMOAMHAMUKH. OHTAIbNUA. TepMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca. Bropoe Hauano tepmoauHaMuku. CTaHgapTHas SHTPOIIHS.
@DakTopel (PHTPOMHUIHBIA M SHTATBIIUIHBIN), OMPEAENSIONUe BO3MOXKHOCTh WU
HEBO3MOXXHOCTh ~ CAMOIIPOM3BOJIBHOTO  MPOTEKaHUs mpoueccoB. M3o0apHo-
N30TEPMHUUECKUN MOTEHIHMAN. HanpaBlieHHOCTh XUMUYECKUX MPOLECCOB. DHEPrHs
['enpMrosbia (M30XOPHO-U30TEPMUYECKUN TTOTEHIIUA).

XuMuyeckass KMHETHKAa. XMMHUYECKOE paBHOBecHE ['OMOTE€HHBIE U T'eTEpOreHHbIE
xumuueckue npoueccbl. CKOpOCTh U MEXaHU3M peakiuu. PakTophl, BIUSIONINE Ha
CKOPOCTb XMMHUYECKHX PEAKIMH. 3aKOH AEUCTBYIOUIMX MacC, KOHCTaHTa CKOPOCTH,
KMHETUYECKUE YPaBHEHUS, MOPAOK peakui. DHEprusl akTUBaluY, rpaBuwio BaHT-
I'odda, ypaBuenue Appennyca. Karanus. CMelieHne XMMHUYECKOTO PABHOBECHS.
[Tpunimn Jle-Illarenbe.




Hucnepcusie  cuctembl. PactBopsl  Knaccudukammst IHUCTIEPCHBIX — CHCTEM.
I'pyboaucniepcHble CUCTEMBI, X CBOMCTBA U MCIIOIb30BaHHUE B CEIHCKOM XO3sIICTBE.
Konnouanele pacTBOpbl, OCOOEHHOCTH CTpPOEHHUs, CBOWCTBA. PacTBOphl, Kak
rOMOTe€HHbIe cucTeMbl. CrocoObl BBIpaXEHUSI KOHIIEHTpALMU pacTBOpoB. Teopus
pa30aBICHHBIX PAcTBOPOB, HEAIEKTPOIUTOB. Ocmoc. OcMOTHUECKOE IaBlICHHE.
JlaBieHne  HachILIEHHOrOo mapa. TemmepaTypa KHIIEHUS M 3aMep3aHus
(kpucTamu3anus) pactBopoB. 3akoHbl Bant-I'odda u Payns s HeanekTpoauTos u
NEKTPOJINTOB, HUCIOJB30BaHWE HUX Ul M3IOTOBJIECHHUS OXJAKIAIOMIMUX U
aHTUOOJIEICHUTEIBHBIX CMA30K M >KUAKOCcTeH. AHTH(pu3bl. CuiibHBIE U cladble
tekTpoiuThl. KoHcTanTa U crenens qucconuanuu. Mzotonndecknit ko3huuueHt.
3akon pazbaBnenus OctBanbna. MonHoe mnpousBeneHne BOABL. BomoponHsiii
nokazarenb. I[uaponns. Ero 3HadeHune mnpu MCIONB30BaHMM yNOOpeHU u
JKCIUTyaTalluy CEJIbCKOXO35MCTBEHHON TEXHUKHU.

3JICKTpOXI/IMI/ILIeCKI/Ie cucteMbl. OKHCIUTEIIFHO-BOCCTAHOBUTECIIHLHEIC
IpouecCChl: ONpCACIICHUC, TCpMOAMHAMMKKA, HAIIpaBJICHHOCTb, BO3MOKHOCTbH
IMPOTCKAaHUA B 3aJJaHHOM HallpaBJICHUMU. SJIGKTpOI[HI)Iﬁ MoTeHUIMaJl Ha TpaHULC
FCTCPOFCHHOﬁ CHUCTCMbI MCTAJII-OJICKTPOJIUT. CTaHI[apTHBIﬁ BHGKTpO,Z[HBIfI
MOTCHIHMAJI, pAd HAIPSIKCHUA METAJIJIOB, €ro 3HAaUYCHUC. T"anmpBaHMYECKHE DJICMEHTHI.
HpI/IHI_[I/IH pa6OTbI. XUMHUYECKHE HCTOYHHUKHM TOKa. ((CYXI/IC)) 3JICMCHTHI,
AKKYMYJIATOPBI, TOMJIMBHBIC 5JICMCHTEI.

Koppo3nus MeramioB. 3amura OT KOpPpo3ud. XUMHUYECKas U
QJICKTPOXUMHYCCKASA KOPPO3Us. HpI/I'-II/IHI)I U MEXaHU3M BHGKTpOXHMHqGCKOI;'I
Koppo3uu. Ymep0, mnpuuuHseMmblii kopposueil. Kopposus ¢ KuciopogHoi u
BOJOPOAHON JAenosipu3anneid. MeToabl 3aluThl OT KOPPO3HH. JIaKOKpacouHbIE U
METAJUINYECKHE HMOKPBITUS, MPOTEKTOPHAs 3allMTa, 3JeKTpo3amuTa. MHruoutops
KOPPO3HH.

DNEeKTpoNu3 PpacilaBOB MU BOJHBIX  PacTBOPOB  3JIEKTPOJIUTOB.
[locnenoBarenbHOCTh pa3psa 4YacTHIl Ha DJEKTpPOJax IpHU DIIEKTPOJIU3E B
3aBUCMMOCTH OT BEJMYMHBI JJIEKTPOJHOTrO mnoTeHnuana. [lonaspuzauus mnpu
anekTpoause. llepenanpsxkeHue.

OnemeHTBl  opraHndyecko xumuu. [lomuMepsl W OIUTrOMEPSI.
[Tonmumepnsle MaTepuansl. MeTOAbl IOJIY4YEHUs, OTAEIBHBIE IPEICTABUTEIIN:
IJIACTMACCHI, BOJIOKHA, KAy4yKH. 3aBUCUMOCTb CBOMCTB OTJEJIBHBIX MaTepUajioB OT
CTPYKTYpPBl ~MakpomoJieKyid. lcnosb3oBaHuMe IONMMEPHBIX MaTEpUAIOB B
MAIIMHOCTPOCHUM MpPH HKCIUTyaTallud ¥ pPEMOHTE 00opynoBaHMs. [epMmeTHkw,
KOMITAYH/bl, KJIEH, JIEKTPOU30JILIMOHHBIE MATEPHAJIBI.

Hroro
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4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

/1

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Koma-Bo
4acoB

Kiaccel HEOpraHM4eCKUX COCTMHEHU I

OHpCIleJ'IeHI/IC OKBHUBAJICHTA MCTaJljia.

CTpOCHI/IC 4aTOMa U IMepruognvcCKad CUCTcMa 3JICMCHTOB. XHUMHUYECKasl CBS3b.

Xumuueckas TepMoaMHaMuKka. Pemenue 3anau

XUMHUYECKasi KHHETHKA. XUMHUYECKOE PABHOBECHE

o |k Wi

Konnenrpanuss pactBopoB. [lpuroroBiieHue >I€KTpPOIUTa i1 KHUCIOTHOTO
aKKyMyJIsITopa

N NN INNIN




7 DJIEeMEHTHI KAYECTBEHHOTO M KOJIMYECTBEHHOT0 aHau3a. OnpeneneHue )KeCTKOCTH 2

) BOJIBL.
8 PacTBOpBI 3JIEKTPOJIMTOB W HERIEKTPOJIMTOB. Pemienne 3agad. Pacuersl 1o 2

' MIPUTOTOBJICHHUIO 3JICKTPOJIUTOB U AHTH(PU30B.
9. | I'maponm3 ynoOpeHuii 2
10. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. 2
11. | NanpBaHUYECKHE DIIEMCHTEI. 2
12. | DnexTposamn3 BOJHBIX PACTBOPOB COJICH. 2
13. | Koppo3ust meTasioB. 3anmra OT KOPPO3HUH. 2
14 Pentenue 3amau mo JJIEKTPOXUMHUYECKUM CHUCTEMaM 2
15 | Xumuueckue CBOMCTBA METAIIJIOB 2
16 [Momumepst u  onuromepbl. CocTaBieHUE peakUUil MOJUMEpHU3aALUUd U 2

MOJIMKOHICHCAIINHU
Hroro 32
4.4. Conep:xaHue NPAKTHYECKUX 3aAHATHI
[IpakTuueckue 3aHATHs HE TPEyCMOTPEHBI Y4EOHBIM ILJIAHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00y4arOIINXCS
4.5.1. Buasl caMOCTOSITENBHON paboThl 00YJarOIIUXCs
Bunel camocTosiTenbHON paboThl 00yYarOMXcs KonnuecTBo 4acos
[ToaroroBka k 1a0OPATOPHBIM 3aHATHUSAM H K 3aIUTE 10
71a00paTOPHBIX padOT
CaMOCTOSITETbHOE U3YYEHHUE OTJEIbHBIX TEM U BOIPOCOB 10
IToaroToBka K MPpOMEKYTOYHOM aTTECTAUMH 4
HUroro 24
4.5.2. ConepxaHue caMOCTOSITEIbHON paboThl 00yJaromuXCcs
Ne Kon-Bo
HaumenoBanue Tem 1 BOpocoB

n/n 4acoB

1 OcCHOBHBIE 3aKOHBI XMMHH: COXPAaHEHHS MaT€pUU M IHEPTUH, MOCTOSHCTBA 2
COCTaBa, KPaTHBIX OTHOLIEHUN, ABOTrapo.

2 BrinonHeHne yrpaxxHEeHUH 10 COCTABIICHUIO YJIEKTPOHHBIX (DOPMYIT 2JIEMEHTOB. 2
[Tepuonnueckuii 3akon [[.11. MenneneeBa, nepuonuecKkas CUCTEMA 3JIEMEHTOB. 2

4 Pemenue pacdeTHBIX 3a7a4 Ha OMPEEICHUE DHTAIBITHH, SHTPOIHH, dYHEPTUH 4
I'u60ca.

5 Pemenue 3amau Ha oOmpeAelieHHE CKOPOCTH XHUMHUYECKHMX pEakUuid B 4
3aBUCMMOCTH OT KOHIIGHTpalluM W TeMmriepaTypbl. PaBHoBecue. Bnusaue
JIaBJI€HUs, KOHLEHTPAIlMU U TEMIIEPATyphl Ha cMellleHne XuM. PaBHoBecus!.

6 CriocoObI BeIpa)KEeHUS KOHIIEHTPAIIMK PacTBOPOB (MAacCOBast 0JIsI, MOJIIPHOCTB ). 2
PemreHue 3a1a4 Ha pacyeT KOHLIEHTpALUN PaCTBOPOB.
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7 CocraBieHHe CXeM TaJlbBAHMYECKOTO dJieMeHTa, pacuet D.J[.C. 4
8 N3ydyeHne XUMHUYECKHX CBOMCTB MeTauioB. (COCTaBICHHE XUMHYECKHX 2
YpaBHEHU.
9 Cocrapnenue peakuuil NoJIUMEpU3alMKi U TOJIMKOHIeHcauuu. Vcnonap3oBanue 2
MOJIMMEPHBIX MaTepHasioB B TexHUKe. COCTaB JIAKOB.
Hroro 24

5. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOATEILHOH padoThl 00y4aromuxcs 1o
AUCHMILIAHE

Y4eOHo-MeTonuuecKue pa3padorku umerotest B Hayunoit  6ubimorexke ®I'bBOY BO HOxHo-
Vpansckuii [AY:

1. Tuapomus conei [DnekTpoHHBI pecypc] : meroa. Yka3. s camocCTOSITeNbHOW paboThI
CTYJICHTOB [OYHOH W 3a04HO# (GopMbl oOyueHusi HampasieHuid 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTka M 3iekTporexHuka, 19.03.02 IlpoaykTbl muTaHUs U3 PACTUTEIBHOIO CHIPbS,
23.03.03 DOxcrmuryarauus TPAaHCIOPTHO-TEXHOJOTMYECKMX MAallMH U KOMIUIEKCOB, CIEUUAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHOJIOTHYecKue cpeactBa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Unctutyt arpounkenepun .— Yensounck: FOxuo-Ypansckuii [AY, 2019 — 18 c.
: tabn. — C nmpun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn u3 JOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeopraHMYecKMX COEAMHEHUN [DNeKTpOHHBIM pecypc| : Merton. VYkas. J[ns
CaMOCTOSITEITLHOW pabOThI CTYICHTOB [O0YHOW W 3a04HOU (Gopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka u 3ekTporexHuka, 19.03.02 [Ipoaykrsl nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U
KOMILIEKCOB, criennaiibHOCTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / cocT. E.
K. barosckas ; lOxno-Ypanbckuit I'AY, Huctutyr arpoumnxenepun .— Yensounck: IOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubnuorp.: ¢. 28 .— 0,3 MB .— Jloctyn u3
nokaneHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DneKTponau3 BOJHBIX PACTBOPOB coiiel [DekTpoHHBIH pecypc] : merox. Yka3. Jlns
CaMOCTOSITENIbHONH Pa0OThl CTYACHTOB [OYHOW M 3a04HON (Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u snekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro cuipbs, 23.03.03 OxkcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKHMX MAIUH U
KOMIUIEKCOB, criennainbHocT 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBal / cocT. E.
K. Bbarosckas ; MOxno-Ypansckuit I'AY, Wuctutyr arpoummxenepuum .— Yensbunck: FOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOU cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaku [DJIeKTPOHHBIH pecypc] : meron. Yka3z. s
CaMOCTOATEILHON padoTHI [ 151 OaKkaJaBpOB OYHOU M 3a04HOM (hopMbl 00yueHus HanpasiaeHuit 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreTuka u 3nexkrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 OkcruryaTtanus TpPaHCIOPTHO-TEXHOJIOTMYECKMX MAallUH H
KOMIUIEKCOB, cneranbaoctu 23.05.01 Hazemnble TpaHCIOPTHO-TEXHONOTHYECKUE cpeacTBa] / cocT. E.
K. barosckas ; IOxno-Ypanbckuit 'AY, Huctutyr arpoummxenepuun .— Yensounck: IOxHo-
VYpaneckuit I'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmogunamuka. Kunernka [DneKTpoHHBIN pecypc]| : MeTtoa. Yka3s. [[ins caMocTosiTenbHOM
paloThI CTy/EHTOB [OYHOW W 3a04HOM (popmbl 0O0yuenus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnekTposHepreTuka u 3jekTporexHuka, 19.03.02 ITpoaykTel muTaHus U3 PACTUTEIBHOTO
celpbsi, 23.03.03 Okcrulyatauusi TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH W KOMIUIEKCOB,

11


http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru: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://nb.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://nb.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf

cneuuanbHocty 23.05.01 Hazemuble TpancniopTHO-TeXHOMOrHUeckue cpeactaal / coct. E. K. baroBckas
; FOxkno-Ypanbckuit 'AY, UncTutyT arpounkenepun .— YensouHck: FOxuo-Ypansckuii [AY, 2019
— 12 ¢. : Tabn. — bubmuorp.: c. 12 .— 0,2 MB .— Jloctyn wu3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®OH/I OLIEHOYHBIX CPEICTB /IJIS MPOBeIeHH s
NPOMEKYTOUYHOM aTTeCTAUMU 00y4aIOIIUXCS M0 TUCIUIITTHHE

Jlnst ycTaHOBJIEHUST COOTBETCTBUS YPOBHS IMOJATOTOBKH oOydarommxcs Tpedoanusm @I'OC BO
pa3paboTaH (OHJ OIEHOYHBIX CPEICTB JUIS TEKYILEro KOHTPOJS YCIHEBAEMOCTH W MPOBEACHUS
MIPOMEXKYTOUHOM aTTecTali 00yJaromuxcs no gucuurinie. GoHJT OLIEHOYHBIX CPEJICTB MPECTaBICH
B [Ipunoxxenuu.

7. OCHOBHAA M IOTOJIHUTEJIbHAS y4eOHAasl JUTEePATypa, He00OX0AUMAas 1JIs OCBOCHUSI
JUCHHUILTHHBI

OcHoBHasl U JONOJHHUTENIbHAs yueOHas TuTeparypa umeercs B Hayunoii  OubGnmuoreke u
AEKTPOHHOU HHPOpMaMoHHO-00pa3oBarensHOM cpene PI'BOY BO I0xu0-Ypansckuii [AY.

OcHoBHAaA:

1. Axmeros, H. C. O6uias u Heopraunueckas xumus : yueOHuk / H. C. AxmeroB. — 11-e u3a.,
crep. — Cauxkr-IlerepOypr : Jlanp, 2020. — 744 ¢. — ISBN 978-5-8114-4698-8. — Tekcr :
DJIEKTPOHHEIH // JlaHb : DJIEKTPOHHO-O0MOIMOTEYHAs CHCTEMA. — URL:

https://e.lanbook.com/book/130476

2. Oomas xumus. Teopus v 3agaun [DIEKTpOHHBINA pecypce] : yueOnoe mocodue / H.B. Koposud [u
ap.] : mox pen. H.B. Koposuna, H.B. Kynemosa. — Dnekrpon. JJan. — Cankr-Iletepoypr Jlansb,
2018. — 492 ¢. —JlocTym K TOJHOMY TekcTy ¢ caumra  DOBC  JlaHs:
https://e.lanbook.com/book/104946.

3. Munaesckas, JI. B. O0mas xumusd. JUid MEKEHEPHO-TEXHUYECKUX HANPABJICHUI HOATOTOBKH U
crenuanpHocTel : yuebnoe mocobue / JI. B. Mwunaeckasg, H. A. Illeromuxuna. — CaHKT-
[erepOypr : Jlanb, 2020. — 168 ¢. — ISBN 978-5-8114-3837-2. — TeKcT : 3neKTpOoHHbIH // JIaHb
: DIeKTpoHHO0-0ubnroreunas cucreMa. — URL: https://e.lanbook.com/book/126907

JdomosiHnTEIBHAS:

1. T'mmaxa H. JI. O6mas xumus [Tekct]: YueOHoe mocodue mist By30B / Iloxg pen. A.M.Epmakosa.
M.: UnuTterpan-Ilpecc, 2002.- 728c.

2. Koposuu H. B. O6mmast xumus [Tekct]: YueOuuk 1 By308. M.: Beicmas mikoia, 2003.- 557c.

3. Kynbman A. I'. O6mag xumus [Tekcer]: Yuebuuk. M.: Komoc, 1979.- 528c.

8. Pecypchl HH(pOpMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHeT», HE0OX0AUMbIe
OJIA OCBOCHUSA JUCHUITJIMHbBI

1. Enunoe okHO qocTyma K y4eOHO-MeTOANYeCKUM pa3padboTkam https://roypray.pd

2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUs 1l 00y4al0IIUXCHA M0 OCBOCHHIO TUCIHILIHHBI
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http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
https://e.lanbook.com/book/104946
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0

VY4uebHo-MeToImueckre pa3paboTku umerorcs B Hayunoit  Oubnmoreke u AIIEKTPOHHOMN
nHpopMmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHOo-Ypansckuii [AY:

YuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnumoreke d®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. Tuaponu3 coneit [DNeKTPOHHBIA pecypc] : METOA. yKa3. JUIsi CaMOCTOSTEIbHOW padoThI
CTYIEHTOB [04YHOH W 3a04HOM (popmbl oOyueHust Hampasienuit 35.03.06 Arpoumxenepus, 13.03.02
DJIeKTpO’HEPreTrKa U 3yekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHUA W3 PACTUTEIIBHOTO ChIPbS,
23.03.03 Dxcrmryarauusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 Hazemuble TpaHcmopTHO-TexHOJoruueckue cpencta] / coct. E. K. barosckas ; KOxHo-
VYpaneckuii 'AY, UnctutyT arpounxkenepun .— Yensaounck: FOxno-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C nmpun. — bubmmorp.: c¢. 18 (3 Ha3e.).— 0,3 MB.— Jloctyn W3 JIOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpraHMYECKHX COCIUHEHHM [DIEKTPOHHBIA pecypc] : MeTod. yKa3. s
CaMOCTOSITENTLHOM pabOThl CTYIEHTOB [OYHOW M 3a0uHOM (Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnextposnepreruka u 3nekrTporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKMX MAIMH U
KOMIUICKCOB, cnermanibHoctr 23.05.01 Hazemuble TpaHCTIOPTHO-TEXHOIOTHYECKHE cpeacTBa] / cocT. E.
K. barosckas ; HOxno-Ypanbckuit I'AY, Huctutyr arpoummxenepun .— Yemnsbunck: IOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npwit. — bubauorp.: ¢. 28 .— 0,3 MB .— Jloctyn u3
nokaneHoOH certu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DINeKTponu3 BOJHBIX PACTBOPOB COJEH [DNEKTPOHHBIA pecypc] : MeToA. yKa3. mais
CaMOCTOSITEITLHOW pabOThl CTYICHTOB [OYHOW W 3a04HOUM (opMmbl 00yueHHs HampasieHuil 35.03.06
Arpounxxenepus, 13.03.02 DnexkrposHepreTuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nuTanus u3
pactutenbHOTO  Chipbs, 23.03.03 DOkcruryatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, crienuanbHocTu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOrHYecKHe cpeacTBa) / coct. E.
K. barosckas ; lOxno-Ypanbckuit 'AY, Huctutyr arpoumnxenepun .— Yensounck: IOxHo-
VYpansckuiit 'AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 — 0,2 MB .— Jloctyn u3
nokaneHOM cern. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMHU [DIIEKTPOHHBIN pecypc]| : METON. yKa3. s
CaMOCTOSITeNIbHON paOoThI [ 17151 6akaIaBpoB OUHOMU U 3a09HOM opMbl 00yueHus HanpasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro  cwipbs, 23.03.03 OxkcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKHMX MAIUH U
KOMIUIEKCOB, criennanbHocTH 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / cocT. E.
K. barosckas ; MOxno-Ypansckuit I'AY, Wucturyr arpomrkeHepuu .— YensOunck: FOxHo-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—Jloctyn U3 JOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetnka [D7eKTpOHHBIA pecypc] : METOJ. yKa3. JUIs CaMOCTOSTeNbHON
paboThl CTYIEHTOB [0YHOM M 3a0uHOI (opMbl 00yueHus HampasieHud 35.03.06 ArpouHxkeHepus,
13.03.02 DnexrposnepreTuka U 3nekTporexHuka, 19.03.02 IIpoaykTsl nmuTaHus U3 PaCTUTEIBHOIO
ceipbs, 23.03.03 DOkcryatanusi TPaHCIOPTHO-TEXHOJOTMYECKMX  MAIIUH W KOMIUJIEKCOB,
cnernuransHocTu 23.05.01 HazeMHubie TpancnopTHO-TexHOJorHueckue cpeacTtnal / coct. E. K. barockas
; FOxno-Ypansckuii 'AY, UHcTtuTyT arponnxenepun .— YenssOunck: FOxuo-Ypansckuit 'AY, 2019
— 12 c¢. : Tabn. — bubmmorp.: c. 12 .— 0,2 MB .—Jloctyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
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10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYIIeCTBJICHHH 00pa30BaTe/bHOIO0
npouecca 1no AUCHUILINHE, BKJIIOYAs NepedyeHb MPOrPaMMHOIo odecniedeHust U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMNA MPEJOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantllntoc (cripaBoyHble TPaBOBbIE CUCTEMBI);
- Texakcnepr (maHpOpManoHHO-cripaBouHas cucrema 'OCToB);
- «Cenbpxo3TexHUKa» (aBTOMATU3HPOBAHHAS CIIPABOYHAsI CUCTEMA).
[Tporpammuoe obecrieueHue:
Omnepanmonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP;
otucHusrit naker Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
MPOrpaMMHBIN KOMIUIEKC 151 TecTupoBaHus 3HaHui MyTestXPRo 11.0.
AntuBupyc Kaspersky Endpoint Security

11. MaTepuanbHO-TeXHUYeCKas 6a3a, HeOOX0qUMasI 1J1s1 OCYLIeCTBJICHHS
o0pa3oBaTeILHOIO MpoLecca Mo JUCHUIINHE

Y4yeOHble ayauTOPpMU JJsi NPOBEACHHMS 3aHATHI, MPeIYCMOTPEHHBIX IPOIrPaMMOoii,
OCHAIlleHHbIe 000PY/10BAHNEM U TEXHUYECKUMH CPeACTBAMHU 00y4YeHUsI

1. JTaGopaTtopus xumuu; YdeOHast ayAUTOPHS JJIs IIPOBEACHUS 3aHATHH JIEKIIMOHHOTO 1 CEMUHAPCKOTO
TUIOB, TPYNIOBBIX W WHAWBHUAYAJIbHBIX KOHCYJIBTALMM, TEKYLIErO KOHTPOJII U IMPOMEXKYTOUHOU
arrectamuu Ne 3085.

2. YyeOHas aynauTopus IUisl MIPOBEACHUS 3aHITUNA JIEKIIMOHHOTO M CEMHHAPCKOTO THIMA, KYpCOBOTO
MPOCKTUPOBAHUS, TPYINMOBBIX ¢ WHIWBUAYAJIbHBIX KOHCYJbTAlIMM, TEKYIIETO KOHTPOJS U
MIPOMEXYTOUHO arrectanuu; [lomerenue s caMocTosATeNbHON paboThl No 423.

3. YueOHas ayauTopus JJisl MPOBEJCHUS 3aHSATUN CEMUHAPCKOTO THIMA, KYPCOBOTO MPOEKTHPOBAHUS,
TPYIIIOBBIX U UHAUBUIAYAIBHBIX KOHCYJIbTAIUH, TEKYIEr0 KOHTPOJIA U MPOMEXYTOYHOM aTTeCTaluy;
[Tomernienue s caMmocTosTeIbHOM paboThl Ne 427,

4. YuebHast ayAUTOpHs AJSl IPOBEICHUS 3aHATUN CEMUHAPCKOTO THUIIA, KYPCOBOTO MPOEKTUPOBAHUSA,
TPYIIOBBIX U UHANBUIYATBHBIX KOHCYJIbTAINH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTallluu;
[Tomemienue st caMoCTOSITENBHOM padboThl ay. No 149.

IlepeyeHb 000py1I0BaHMS W TEXHHYECKHX CPeICTB 00y4YeHUs

ITpoeknmonHoe oOopynoBaHue (HeTOyk, mnpoekTop), CreHabl, IIakaTbl. BeInpsMuTens, Bechl
aHaJIMTUYEeCKUe, MyQeibHas Neub, BEChl TEXHUYECKUE, CYIIMIbHBIN 1IKad, TepMocTar, Juctumsarop,
MHUKPOKAJIBKYJIATOp HporpaMMupyemsiii cekyHaomep, pH — merp-mwmmusonast™merp pH — 300,
MOHOMEp-yHUBEpCaNbHbI OB-74, cTteHy «bbITOBbIE XMMHUYECKHE MCTOYHUKH TOKa», YCTAHOBKA JUIS
orpeJiesieHus: 00beMa BOJOPOAA, YCTAHOBKA JJISl TIPOBEIEHHUs paboT MO AJIEKTPOXUMHUH, KAIOPUMETD,
oOyuarolue U KOHTPOJUPYIOIINE KOMIIbIOTEPHbIE MporpamMMmbl, MHUKpockomnbl, KoMIuIeKkTsl miakaToB
10 OCHOBHBIM pa3jiejlaM XUMUH.

VYyeOHo-HarngaHbeie nmocobus: Ilepuoanueckas cucrema, Tabnuma pactBopumoctd, MHCTpyKIms mo
TEXHUKE O€30MacCHOCTH

I[TK DUAL-G2010/KK18,5, I1IK P-4/1GB/160Gb/mMonuTop 17, [IpoexTop Acer, Dxpan Matte, mpoextop
BenQ, skpan ECONOMY.
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IIPH/IOKEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAGMOCTH M IMPOBEJCHUS IPOMEKYTOUHOW aTTeCTAIlMN
00ydJaronmxcs mo IUCHUILTNHE
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=

COJEPKAHHUE

Komnerenmuu u ux, popmMupyemslie B MpoIiecce OCBOCHUS TUCIUTLINHBI
[TokazaTenu, KpUTEPUHU U IIKaJIa OLIEHUBAHUS UHIUKATOPOB
JOCTUKEHHS] KOMITETEHIUI
TunoBbie KOHTPOJIBHBIC 33aJaHUS U (UJIM) UHBIC MAaTEPHUAIIbl, HEOOXOMMBIE /ISl OLICHKH
3HAHUN, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESTEIbHOCTH, XapaKTEPU3YIOIIUX
c(hOPMHUPOBAHHOCTH KOMITETEHIIUH B TIPOIIECCE OCBOCHUS TUCITUTLINHBI
MeTtoauueckue MaTepHralibl, ONpeeaiolIre IPoLeayphl OLIEHUBAaHUS 3HAHUN, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTh
KOMIIETEHIINI

4.1.  OrueHouHbIE CPEJICTBA JIsl IPOBEICHUS TEKYILIETO KOHTPOJISL YCIIEBAEMOCTH
4.1.1 Ortuer no nabopatopHoii padboTe
4.1.2 TecrupoBanue

4.2.  Tlpouemypsl U OLIEHOYHBIC CPEIICTBA IJII TIPOBEIACHUS MPOMEKYTOTHON
aTTecTaluu
4.2.1. Dk3ameH
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1. KommneTeHUMH U MX HHAUKATOPHBI, GopMupyemMble B Ipouecce 0CBOCHUS
AUCHUIIIMHBI

OIIK-1. Criocoben pemaTh THIOBBIEC 3a7a4u MPOGECCHOHAIBHON JAEATEIHPHOCTH Ha

OCHOBE 3HAaHMM OCHOBHBIX 33aKOHOB MAaTE€MAaTHYECKUX, C€CTECTBCHHOHAYYHBIX U
obmenpodecCHOHATBHBIX TUCIATUTAH c MIPUMCHEHUEM HH(POPMAITMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOT UM
Kox u HaumenoBanue
HAMMEHOBAHIIE ®opmupyembie 3YH OIIEHOYHBIX
CpEICTB
AHJIUKATopa Texv- | Iporerx
y p
JOCTHNKECHUA s YTOUHAsL
KOMIIETEHIIUH 3HAHUS YMEHHUS HABBIKU arTecta | aTTecTa-
st st
NJI-1 ornk-1. OO6yyaromuiics Obyuarommiics | OOy4aromuiics 1. or4er | 3x3ameH
Hcnone3yer JOJDKCH ~ 3HATh: | JIOJDKEH YMETh: | TOJKCH BIIAJICTh: E§60paT
OCHOBHBIE OCHOBHBIE 3aKOHBI | HCIIOJIb30BATh HABbIKaAMHU: opHot
3aKOHBI €CTECTBCHHOHAYY | OCHOBHBIC HCIIONB30BAHUSL | pagore;
€CTECTBEHHOHAy4Y | HbIX JHMCLUUIUIMH | 3aKOHBI 3HaHUU 2.
HBIX JUCHUILIAH (Xumun) JUISl | €CTECTBEHHOHAY | OCHOBHBIX TECTUPO
JUISL PEIICHUs peleHus YHBIX 3aKOHOB BaHHC
CTaHJIaPTHBIX CTaHIAPTHBIX JUCITUTUIAH €CTECTBCHHOHAYY
3a/1a4 B 3a1au B | (XUMUH) JUIS | HBIX JIUCUUIUIMH
COOTBETCTBUU C COOTBETCTBUM  C | PEIICHUS (Xumun) JUTS
HaIpaBJIEHHOC- HANpPaBIEHHOCTh | CTaHAAPTHBIX pelieHus
TBIO 1) 3aaq B | CTaHJApTHBIX
npodeccronanb- npodeccHoHaNbH | COOTBETCTBUU C | 3a]ad B
HOM JIEATENIPHOCTH | O JIEATEIHHOCTH | HAIPABICHHOCT | COOTBETCTBHH C
—(b1.0.11-3.1) BIO HaIlpaBJIE€HHOCTh
npodeccuoHans | 10
HOM npodeccuoHanbH
JIEATENIBHOCTU - | OH
(b1.0.11-V.1) JIeATETbHOCTH-
(b1.0.11-H.1)

I/II[-].OHK-I. I/IcnonmyeT OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYUYHBIX AOUCHUIUIMH JJIA PCIICHHUA

HOK33aTeJII/I, KPUTEPHUHA U HIKAJIA OICHUBAHUA HHAUKATOPOB
AOCTHKCHUA KOMHeTeHHI/Iﬁ

CTaHAAPTHEBIX 3aJla4 B COOTBETCTBHUH C HAITPABJICHHOCTLIO HpO(i)eCCI/IOHaJIBHOﬁ JACATCIIBHOCTH

dopmupye Kputepuu u 1mkasna olleHUBaHUs Pe3yJIbTaTOB 00YUEHHUSI 10 TUCLUILINHE
meie 3VH Henocrarounsriit JlocraTouHbIi Cpennuii ypoBeHb Boicokuii ypoBeHBb
YPOBEHb YpOBEHb

b1.0.11-3.1 | O6yuaromuiicst He | OOyuaroniics OOyuatomuiics ¢ | OOyuatomuiics ¢
3HAaeT OCHOBHBIE | CJIabo 3HAET | He3HAYUTENbHBIMH | TpeOyeMoil
XUMHUYECKHE OCHOBHBIE omnokamMu U | CTETIEHBIO IOJHOTHI
3aKOHBI, SIBJICHHS | XUMUYECKUE OTIENbHBIMU U TOYHOCTH 3HACT
U TpPOIECChl, HA | 3aKOHBI, SIBJICHHUs U | Mpo0OenaMu  3HAET | OCHOBHBIE
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KOTOPBIX MPOIIECCHI, Ha | OCHOBHBIC XUMHYECKHE
OCHOBaHBI KOTOPBIX OCHOBAHBI | XUMUYECKUE 3aKOHBI, SIBICHUS U
TPUHITUITBL TIPUHIUITBL 3aKOHBI, SIBJICHUS U | IPOIIECCHI, Ha
JeHCTBUS NEHUCTBUST OOBEKTOB | IPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
00BEKTOB poECCUOHATLHON | KOTOPBIX OCHOBAHBI | IPUHIIHITBI
npodecCHoHANbH | IeATEeIHLHOCTH W | IPUHIIUAIIBI NercTBUS 00BEKTOB
Ol JICATENIBHOCTU | KOTOPBIC JeUcTBUSL 00BEKTOB | MPOPECCUOHATHLHOM
u KOTOpBIE | UCIIONB3YIOTCA JUIA | MPO(ECCHOHAIBHON | AeSTETbHOCTH u
UCTIOJNB3YIOTCS peleHus NeSTEIIbHOCTH U | KOTOpBIC
TUIst pemeHust | MPo(ecCHOHABHBIX | KOTOPBIE UCTIONIB3YIOTCS  JIISt
npodeccuoHaIbH | 3a7a4 WCIIONIB3YIOTCS IS | PEIICHUS
BIX 33124 pereHusI podeCCUOHATBHBIX
npodecCHOHANBHBIX | 33a71a4
3a1a4
b1.0.11-Y.1 | OGyuatoutuiics e OO6yyarommuiics OO6yuaromuiics OO6yyaromuiics
ymeeT cnabo ymeer yMmeeT yMmeeT
UCIIO0JIb30BATh UCIIO0JIb30BATh UCIIO0JIb30BaTh UCIIOJIb30BaTh
OCHOBHEBIE OCHOBHEIC OCHOBHBIC OCHOBHBIC
XUMHYECKHUE XHUMHUYECKHE XUMHYECKHE XUMHYECKHE
3aKOHBI 3aKOHBI ¥ IOHATHS | 3aKOHBI M IOHATUS | 3aKOHBI U TIOHSATHUS
TIOHSTHS JUISI JUTSL PEUICHUS JUTSL PEUICHUS JUTSL PEeIICHUS
pelIeHus npodeccHOHATBHBIX | TPO(ECCHOHATBHBIX | MPOPECCHOHATBHBIX
poeCCUOHATIBH 3a1a4 3aja4 C 3a1a4
BIX 33124 HE3HAYUTEIbHBIMH
3aTpyAHCHUSIMH
b1.0.11-H.1 | Obyuatomuiics He OOyuaromumiics OO6yuarommiics ¢ OO6yuarommiics
BIIaJIeeT cmabo BrajeeT HEOOIBIINMHU CBOOOJIHO BiIaJeeT
HaBBIKAMHU HaBBIKAMU 3aTpyTHECHUSMHU HaBBIKAMU
MIPUMEHEHUS MPUMEHEHUS BJIa/Ie€T HaBBIKAMU MPUMEHEHUS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMCHCHHSI COOTBETCTBYIOIIETO
0 (huzuko- ¢buzuko- COOTBETCTBYIOILETO ¢buzuko-
MaTEMaTHYECKOTO | MaTeMaTHYeCKOTrO ¢buzuko- MaTeMaTHIECKOTO
amrmapara, ammapara, MeTOJI0OB | MaTeMaTH4ecKOro | ammapaTa, METOJIOB
METOJIOB aHaJN3a aHam3a u armrmapara, MeTOJIOB aHam3a u
u MOJIeTTUPOBAHUS, aHanm3a u MOJIeTTHPOBAHUS,
MOJICIIMPOBAHMS, | TEOPETUYECKOTO H MO/JICITMPOBAHMS, TEOPETUYECKOTO U
TEOPETUYECKOTO U | SKCIEPUMEHTAILHO | TEOPETUYECKOTO U | IKCHEPUMEHTATHHO
OKCIEPUMEHTAIbH | TO UCCIENOBAaHHUA | SKCIEPUMEHTAIBHO | TO HCCIEIOBAHUS

OT'0 UCCIIETIOBAHHS
IIpU PELICHUN
npodeccuoHanbH
BIX 337134

MIpH pEIICHUN
po¢eCCuOHATBHBIX
3a1aq

r'0 UCCJICIOBAHUS
IIpU PELICHUN
npodeccroHaNbHbBIX
3a71a4

MIPH pEIICHUN
PO eCCHOHATBHBIX
3a/ma4y

3. TumnoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1M) MHbIE MATEPHAJIbI, HEOOX0MMbIe 115 OLEHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEJIbHOCTH, XaPAKTEPU3YOLINX

copMHPOBAHHOCTH KOMIIETEHIHI B NpoLecce OCBOCHU S JUCITUNIMHBI

TumnoBkle KOHTPOJIBHBIC 3aJaHUA U MaTCPpUAJIbI, HCOGXOI[I/IMBIC JJIA OICHKHU 3HaHI/II71, YMeHI/Iﬁ n

HaBBIKOB, COACPIKATCS B YI€OHO-METOAMYECKUX pa3pab0TKax, MPUBEICHHBIX HIDKE.
1. T'uaponu3z coneit [DnekTpoHHBINH pecypc]

METOA. yKa3. JUIsl CaMOCTOSITEIbHON paboThI

CTYJICHTOB [OYHOH W 3a04HOM (GopMbl oOyueHusi HanpasieHuid 35.03.06 Arpounskenepus, 13.03.02
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OnexTposHepreTuka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel nUTaHWS U3 PACTUTEIBHOTO CHIPBS,
23.03.03 DkcrutyaTalds TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAalluH W KOMIUIEKCOB, CIEIHUATbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHONorH4Yeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
Ypanbckuii '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://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYeCKMX COCIUHEHUN [DIEeKTPOHHBIM pecypc] : METom. YyKa3. Jis
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB [O0YHOW W 3a0uHOU (Gopmbl 00ydeHus HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus 13
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCHIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaiibHoCcTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBal / cocT. E.
K. Barosckas ; HOxno-Ypansckuit ['AY, Uucturyr arpommxenHepuun .— Yensbunck: HOxHO-
Ypanbckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npwit. — bubauorp.: ¢. 28 .— 0,3 MB .— Jloctyn u3
nokaneHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIIeKTpoNIM3 BOJHBIX PACTBOPOB COJECH [DJNEKTPOHHBIA pecypc] : METOH. yKa3. s
CaMOCTOSITENTLHOM pabOThl CTYIEHTOB [OYHOW M 3a0uHOM (Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnexkrtposnepreruka u 3nekrporexnuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAllMH U
KOMIUICKCOB, cnermanibHoctr 23.05.01 Hazemuble TpaHCTIOPTHO-TEXHOIOTHYECKHE cpeacTBa] / cocT. E.
K. barosckas ; IOxno-Ypanbckuit I'AY, Huctutyr arpoummxenepuun .— Yensbunck: IOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokansHou cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENbHO-BOCCTAHOBUTEINIbHBIE peaklu [DJNEeKTpOHHBIA pecypc] : METOA. yKas. Ul
CaMOCTOATEIbHON paboTHI [ 151 GaKaJaBpOB OYHOU U 3a04HOM (hopMbl 00yueHus HanpasiaeHuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TPaHCHIOPTHO-TEXHOJOTHYECKUX MAIllUH |
KOMILJIEKCOB, crienuanbHoctu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOrHYeckue cpeactsa) / coct. E.
K. barosckas ; IOxHo-Ypanbckuit I'AY, Huctutyr arpomnxenepun .— Yensobunck: IOxHo-
VYpansckuit T'AY, 2019 — 10 c. — 0,2 MB.—/loctyn u3 JOKanbHOH  CeTH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
paloThl CTY/EHTOB [OYHOW W 3a04HOM (Qopmbl 00ydyeHus HampasieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnextposnepreTuka U snekrporexHuka, 19.03.02 IIpoaykTsl nmuTaHus U3 PACTUTEIBHOTO
celpbsi, 23.03.03 Okcrulyarauus  TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnernmansHocT 23.05.01 Hazemusie TpanciopTHO-TeXHOMOTHYecKue cpeactsal / coct. E. K. baroBckas
; FOxkHO-Ypanbsckuit [AY, Unctutyt arpounxenepun .— Yena6unck: FOxuo-Ypansckuii [AY, 2019
— 12 ¢. : Tabn. — bubmmorp.: c. 12 .— 0,2 MB .— Jloctyn w#3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/e/asiiolue Mpoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHUi1, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKTepu3ymux ¢copMUPOBAHHOCTH
KOMIIeTEeHIM I

B panHoMm pa3zgene meToAMUYECKHME MaTepUaibl, ONPEACNAIONINE MPOLEIYypbl OLEHUBAHMS
3HaHWH, yMEHHWH, HABBHIKOB UM ONBITA JCSITCIBHOCTH TIO JUCIHUIUIMHE «XUMHS», TPUBEICHBI
MPUMEHUTEIPHO K KaXJIOMY M3 HCHOJIb3YEMbIX BHUAOB TEKYIIErOo KOHTPOJS YCIHEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTalli 00yJaroIuxcsl.
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4.1. OueHo4HbIe CpeACcTBA 1JIsl MPOBeAeHHs TeKYLero KOHTPOJIsi ycneBaeMoCTH

4.1.1. Ot4er 1o J1aGopaTopHOU paboTe

OTuet no 1abopaTopHON pabOTE UCIIOIB3YETCS IS OLEHKH KaueCTBa OCBOCHUS 00YJaIOIIMCS
OCHOBHOHM TPO(eCCHOHATBHON 00pa30BaTENbHONW MPOrPaMMbl MO OTACIBHBIM TEMaM JIUCIUTUINHBL.
Conepxanne u opMa oTYETa 110 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJINYCCKUX YKa3aHUSIX K
nabopatopupiM pabotram (. 3 DPOC). CopepxkaHue oTdeTa U KPUTEPHHM OICHKH oTyeTa (TalduL.)
JIOBOJISITCS 1O CBENICHUST 00YUJaIOIMXCsl B HAYaJIe 3aHATUN

Ne O1eHOYHBIE CPECTBA Kox n nHanmenoBanue
Otuer o nabopaTopHOii paboTe MH/IMKATOpa KOMIIETEHIUU
1. 1. Yto Ha3bIBaeTCS TUAPOIU3OM? NJI-1.01K-1
2. MlonHoe npou3sBesieHue BoAbl. YTo Takoe BOAOPOAHBIN | Vcnonb3yeT OCHOBHBIE 3aKOHBI
nokasaresb? €CTECTBEHHOHAYYHBIX
3. Tumsl rugpoIH3a COMEH. JUCHUIUTMH ~ JUIS  PeIICHUs
4. CocTaBUTh YpaBHEHUS peakLUil TUApoIn3a coeil. CTaHJAPTHBIX 3a1a4 B
5. KonuecTBeHHbIE XapaKTEPUCTHKH THAPOIHA3a COOTBETCTBUU c
HalpaBJIEHHOCTBIO
npoQeCCHOHAIBHON
JeSITeIbHOCTH
lkana Kpurtepuu oneHuBaHus
- U3JI0’)KEHHE MaTepHalia JJOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onerika 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKJEHHs NPH OTBETE Ha
KOHTPOJIbHBIE BOITPOCHI;
(oTHMYHO)
- YMEHHUE ONUCHIBaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS U MTPOLIECCHI;
- YMEHHE MPOBOANTH M OIICHUBATH PE3YJIbTaThl H3MEPEHU;
- CIIOCOOHOCTH peniaTh 3aa4H.
- U3JI0’)KEHHE MaTepHalia JJIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAaHHOE MPHUMEHEHHE TEOPETUYECKHX 3HAHUM JUIs ONUCaHMA
(xoporo) XUMHAYECKMX 3aKOHOB, SIBICHHH W TIPOIIECCOB, PEIICHUS KOHKPETHBIX
3aa4, TPOBEJNCHHMS W OLIEHUBAHHUS pe3yJabTaTOB M3MEpPEHHH, HO
cojJiepkaHue u (hopMa OTBETa UMEIOT OTJIENbHbIC HETOYHOCTH.
- H3JI0’KEHHE MaTepHalia HEeMoJIHO, HETIOCIIe10BaTebHO,
- HETOYHOCTH B ONPEACICHWH TOHSATHH, B TNPHUMEHEHUH 3HAHUN [UIS
Onerika 3 ONMCAHUsI XUMHUYECKUX 3aKOHOB, SBIEHHUH M MPOIECCOB, peieHns
KOHKPETHBIX 3a/1a4, TIPOBEICHUS U OIICHUBAHMSI PE3y/IbTaTOB N3MEPEHHUH,
(YZIOBJIETBOPUTEITHHO) .
- 3aTpyAHEHUs] B 0OOCHOBAaHUM CBOMX CYXKJICHHIA;
- 0OHapy>KMBaeTcsi HEIOCTaTOYHO TIyOOKOe MOHMMaHHE H3YYEHHOIO
MaTepHana.
- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHWIA; JTOMYIIEHBI OINOKU
B ONpEICICHUH TOHATHHA W ONMUCAHUN XMMHYECKUX 3aKOHOB, SIBJICHUU U
Onenka 2 MPOIIECCOB, MCKAXXEH HUX CMBICI, HE peIIeHBbl 3aJjaud, HEe IPaBHIbHO
(HEeyTOBIIETBOPUTENHHO) | OLIEHUBAIOTCS PE3YIbTAThl M3MEPEHUH;
- HE3HaHHWE OCHOBHOIO MaTepHaja y4eOHOW NporpamMmbl, JOMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHH.
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HIxana

Kputepun onenuBanus

OreHKa «3a4TeHo»

- N3JI0’)KEHHME MaTepHala JJOTHYHO, TPaMOTHO;

- CBOOOIHOE BIIAJICHUE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U OOOCHOBATH CBOM CYXJIEHUS IIPH OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBaTh XUMUYECKHUE 3aKOHBI, SIBJIEHUS U ITPOLIECCHI;

- YMEHHE NPOBOJIUTH U OLICHUBATh PE3YJIbTAaThl H3MEPEHUI;
- CIIOCOOHOCTH peIlaTh WH)XXEHEPHbIE 3a/auM (JOIyCKAETCsl HaJln4ue
MaJIO3HAYUTENFHBIX OIIMOOK HJIM HEJOCTATOYHO IOJHOE PACKpPBhITHE
COJIepKaHHWE BOIpPOCA WM IOIPEIIHOCTh  HENPHUHLUIUAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHC H€O6XOI[I/IMBIX TCOPECTUUCCKHUX 3HaHI/II71; JOITYIICHBI
OImuOKU B OIpCACICHUN IMOHATUM U OIMMCAHUH XMMHYSCKHX 3aKOHOB,
SIBJICHUM U IpouecCoOB, MCKAXCH HMX CMbLICII, HC PCIICHLI 3aJa4u, HEC

OI_IeHKa «HC 3a4YTCHO»

rpyObIe OIMOKH B U3JI0KECHUH.

IIPAaBUJIBHO OLICHUBAIOTCS PE3YJIbTaThl H3MEPEHUM;
- He3HaHUE OCHOBHOT'O MaTepuaia yueOHOH IporpaMMsl, JONYCKAOTCS

4.1.2. TectupoBanue

TeCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJIsI OLCHKU KadCeCTBa OCBOCHUA O6y‘IaI-OH_II/IMCH OCHOBHOM

npodeccHoHATEHOM 00pa30BaTEIILHON MPOTPAMMBI TIO OTICTBHBIM TEMaM WJIH pa3/ieiaM JUCIHILTAHBL.
Tect mpexacraBnsger coOOi KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33JaHUM, IMMO3BOJISIONIMA YIPOCTUTH
MIPOLIEAYPY H3MEPEHUS 3HAHUH U yMeHHH oOydaromuxcs. OOydaromuMcs BBIIAIOTCS TECTOBBIE 3a/IaHUs
¢ GOpMyITUPOBKOW BOMPOCOB U MPEJIOKEHHUEM BBIOPATh OAWH MPABUIBHBIA OTBET M3 HECKOJIBKHX
BapUAHTOB OTBETOB.

2. NUmerotea 1M pactBopsl ruzapocyiabduaa Hatpus NaHS u
xmopuga mMeau (II) CuCly, mmerorue BCaenCTBHE THAPOIH3A
COOTBETCTBEHHO CJIA0OIIETOYHYI0 M CIa00KHCIYI0 PEaKIHH.
Kakoii pH Oyner umets pacTBOp, MOTYYEHHBIN NPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHcTaHTHI amcconyanuy s CEPHUCTOW KHCIOTHI TIO
NEPBOM M BTOPOM CTYIEHSAM COOTBETCTBEHHO paBHb: Ki
=1,72-107%, K2 =6,24-10°8. Ilo KaKko# CTYIICHU
IIPEUMYILIECTBEHHO POTEKAET MIPOLIECC AUCCOLANU?

- 110 NepBOM

Ne OueHouHBIE CpesCcTBA Kon u HanmeHoBaHMe
TectupoBanue UHAMKATOpa
KOMIETEHIINH

1. 1. Kak Biuser yBeaMueHUE KOHLEHTpAlUM Ha CTENEHb N-1.0mk-1
ruaponnsa’? Hcnonp3yeT OCHOBHBIE
- YBEJIMYUBAET 3aKOHBI
- YMEHbIIaeT €CTECTBEHHOHAY4YHBIX
- HE BJIMSET. JUCLUIUINH I pelleHus

CTaHJIapPTHHIX 3a/1a4 B
COOTBETCTBHUU C
HATPaBIEHHOCTHIO
npodecCuoHaATBHOM
e TEIbHOCTH
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- 10 BTOPOU

- 110 TPETbEU

- 110 TEPBOM U TPETHEH.

4. Kakas u3 coneit OyneT noaBeprathecsi THIPOIU3Y?

- NaCl

- K2S04

-BaSO0O4

- FeCl2

-KNO3

5. Kak Bnusier yBenuyeHnue qaBjieHHs Ha CTENEHb TUApoIn3a?
— YBEJIMYUBAET

— YMEHbLIaeT

- He BJIMSIET.

6. Eciu B pacTBOope yMeHbBIIAE€TCS KOHLIEHTPALUs HOHOB
BOJIOpOJa, TO:

- yncjaeHHoe 3HayeHue pH pacTBopa pacrer

- PacTBOpP CTAHOBHUTCSI MEHEE IIEITIOYHBIM.

- yhCclieHHOe 3HaueHue pH pacTBopa ymMeHbIIaeTcs.

- pPacTBOp CTAaHOBHTCS OOJIEE KUCIIBIM.

7. Ompenenuts pH 0,0005M pactBOopa CepHOIl KHCIOTHI
Bri0paths BapraHT IPaBIUIIBHOTO OTBETA.

-pH=4,4
-pH=10"*
-pH=5-10*
-pH=33
-pH=11

8. B kauecTBe a30THOro yAOOpEHMsI HCHOJb3yeTcs CyabgaT
ammoHus. Kakas cpena Oyzaer mpu pacTBOpEHHMM 3TOMl COJU B
BojEe?

- KHcJaas

- IEJIOYHAs

- HEUTpasbHasl.

9. Ecnu u3BECTHO, YTO B PacTBOPE YMEHbBINAETCS YMCICHHOE
3HaueHue pH, to:

- KOHLIEHTPALlUs HOHOB BOJOPO/a YMEHbIUIAETCS

- KOHLEHTPALXs HOHOB I'MIPOKCOTPYIIBI PACTET

- KOHLIEHTpPALlKs HOHOB B PACTBOPE HE U3MEHSAETCS

- PACTBOP CTAHOBUTCH 00JIee KHCJIbIM.

10. [loOaBneHME Kakoro BEIIECTBA K BOJE MPHUBEACT K
ymenbleHuto pH cpenbr?

- XJIOpHJia HAaTpus

- kKapOoHaTa Kanus

- cyabgara aMMOHUSA

- HUTpaTa HaTpHsL.

[To pesynpraTam TecTa OOy4aromieMycs BBICTaBJIAETCS OLIEHKA «OTIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEIILHO» UIIH «HEYOBIETBOPUTEIBHOY.

Kputepun onenuBanusi otBeTa (Tabil.) JOBOAATCA 1O CBEAEHHUS OOydyaroluxcs 10 Hayaia
TecTHpoBaHus. Pe3ynpTar TecTHpoBaHUSA OOBABISAETCS 00ydaroLIeMyCsl HEMOCPEACTBEHHO TOCIIE €ro
CJIa4H.

IIxana Kputepun onenuBanuns
(% npaBHJIBHBIX OTBETOB)
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Ornenka 5 (OTJIMYHO) 80-100

Onenka 4 (xoporo) 70-79

Onenka 3 (yI0BJIETBOPUTEIHHO) 50-69
Orenka 2 (HEyIOBJIECTBOPUTEIIBHO) menee 50

4.2. IIpoueaypsbl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS NMPOMEKYTOYHOMH aTTeCcTAlluU

4.2.1. Dx3ameH

Ok3aMeH sBNseTcs (POpPMOI OLEHKM KadecTBa OCBOCHHMS OOYYalOIIUMCS OCHOBHOM
npodecCHOHATBHON 00pa3oBaTeNbHON MHPOTpaMMBI IO pa3aenaM JUcHMIUIMHBL. [lo pesynbpratam
9K3aMeHa 00y4arolIeMyCsl BBICTABISETCS OLIEHKA «OTIMYHOY, «XOPOILIO», «YAOBIETBOPUTEIBHO» WU
«HEYJTOBICTBOPUTEIHHO.

OK3aMeH N0 AUCUUIUIMHE IPOBOJUTCS B COOTBETCTBUM C PACHMCAHUEM IPOMEKYTOUHOM
aTTeCTallld, B KOTOPOM YKAa3bIBAETCS BPEMsS €ro MPOBEICHHS, HOMEP ayAUTOPUH, MECTO TPOBEICHUS
KOHCYJIbTAllMM. Y TBEPXKAECHHOE paclicaHue pa3MeIlaeTcs Ha HH(OPMAIIMOHHBIX CTEH/aX, a TAK)Ke Ha
ounmaneHOM caiite YHHUBEpCHTETA.

VYpoBeHb TpeOOBaHMH U NPOMEXKYTOUHOM aTTecTalMu OO0YyYaroLMXCs YCTaHABIMBAETCS
paboueii mporpaMMoOi AUCIUIUIMHBI M TOBOAMTCS 10 CBEICHUS 00yJYarOIMUXCsl B HA4aIe CeMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, iekropamu. C paszpeleHus 3aBeyrolero kadeapoit Ha
9K3aMEHEe MOXKET MPHUCYTCTBOBATDH IPEINOAaBaTeNlb Ka(eapbl, MPUBICYCHHBIH IS TIOMOIIA B IPHEME
sK3aMeHa. B ciydae oTcyTcTBUS BeAylIEro mpernojaBaTesis 3K3aMeH NMPUHUMAETCs NPEroaaBaTelieM,
Ha3HAYEHHBIM PaCTOpsDKEHUEM 3aBeyIoNIero Kadeapoii.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenel ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
PacHopsDKEHUS. PEKTOPa, IMPOPEKTopa Mo y4eOHOI padoTe nim AekaHa (haKyabTeTa HE JOIyCKaeTcs.

OOyuaroriuecs MpH sIBKE Ha SK3aMeH 00513aHbl UMETh IPU ce0e 3aUETHYIO KHUXKKY, KOTOPYIO OHU
MPEIBSBISIOT YK3aMEHATOPY.

Jlnis mpoBeieHus SK3aMeHa BEeYIIMHA MperoiaBaTellb HaKaHyHe MOJIydaeT B IeKaHaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCS B JIEKAHAT MOCIE OKOHYAHHS MEPONPHUATHS B
JIeHb IPOBE/ICHUS 3K3aMEHa WJIM YTPOM CIIEIYIOLIETo JTHS.

DK3aMEHbI TPOBOMATCS IO OWieTaM B YCTHOM WJIM THCBMEHHOM BHIE, JTHOO B BHJC
TECTUPOBaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISIOTCS 0 YCTaHOBIEHHON (hopMe B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadenpod 5K3aMEHAIMOHHBIMHA BOMPOCAMH M YTBEPXKIAIOTCS 3aBEIyIOIIUM
kadenpoii exeroHo. B Ounere copepkutcs 3 Borpoca.

DK3aMEeHATOpy NPEIOCTaBIsACTCS MPaBO 3a/1aBaTh BOIPOCHI CBEpX OHMIIETa, a TAKKe ITOMUMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUIS PELICHMs 33Ja4d W TPUMEPHI, HE BBIXOSIINE 33 pPaMKU
MPOIIEHHOTO MaTepHaa 1Mo u3y4aeMon JUCITUTUINHE.

3HaHUs, YMEHHsI M HABBIKU OOYYArOIIMXCS ONMPEIEIAIOTCS OLIEHKAMHU «OTIMYHOY», «XOPOIIO»,
«yIOBJIETBOPUTEIBHO»,  «HEYJOBJIECTBOPHTEIBHO»,  KOTOPHIE  BBICTABISIIOTCS B 3a4YETHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHIKKY 00yUaroIerocs B IeHb 9K3aMeHa.

[lpn mpoBeneHWH YCTHOTO 9K3aMEHa B ayJUTOPHH HE JOJDKHO HAXOTUTHCS Ooliee BOCHMH
o0ydJaroImuxcs Ha OJHOTO MPEeTo1aBaTes.

[Ipu mpoBeneHUM YCTHOTO 3K3aMeHa OOy4arouuiicsi BHIOMpaeT SK3aMEHAllMOHHBIM OWJIeT B
clly4yailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (paMuiInio, UMsi, OTYECTBO U HOMEP SK3aMEHAI[MOHHOTO Ouera.

Bo Bpems 5sk3ameHa oOydaromuecs MOTYT IIOJb30BAThCA C Pa3pelICHHs SK3aMeHaTopa
IpOrpaMMOil JTMCIMITIIMHBI, CIPABOYHOM M HOPMATHBHOM JIUTEpaTypoil, IPYrMMH IMOCOOMSIMH U
TEXHUYECKHMU CPEACTBAMHU.

Bpewmst moiroToBKH OTBETA MPH caue dK3aMeHa B YCTHOM (popMe T0JI’KHO COCTaBIATh HE MEHEee
40 MuHYT (10 KenaHuIo 00yyarolerocss 0TBET MOXKET ObITh JOCPOUYHBIM). Bpems oTBeta — He Gonee 15
MUHYT.

OOyuaromuiics, HCHBITBIBAIOLINMN 3aTPyIHEHHSI IIPU MTOATOTOBKE K OTBETY IO BBIOPAaHHOMY MM
Ounery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOIJICHHEM BPEMEHH Ha
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noAroToBky. [Ipy OKOHYATENHHOM OIICHMBAHWU OTBETA OLIEHKA CHIDKAeTCs Ha oxuH Oamn. Brriaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaromuiicst SBUIICS Ha 9K3aMeH, U, B35B OMIIET, 0TKA3aJICs OT IPOXOKIACHHUS aTTeCTAI[H
B CBA3M C  HEMNOATOTOBJIEHHOCTBIO, TO B  BEAOMOCTM €My  BBICTaBJISETCS  OLEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienre AMCHUIUIMHBI, CIUCBIBAHME, HMCIIOJIb30BaHUE OOYYarOIIMMUCS HEpa3peLIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JJPYTUX BUI0B JMUYHOW KOMMYHHUKALIMOHHOM M KOMIIBIOTEPHOIN TEXHUKHU BO
BpeMs aTTECTAIlMOHHBIX UCTIBITAHUN 3ampelieHo. B ciryuae HapymieHus 3Toro Tpe0oBaHus

npernojiaBaTesb 00s13aH yAaluTh 00y4aroerocst U3 ayIuTOPUU U POCTaBUTh €EMY B BEIOMOCTH
OLIEHKY «HEYAO0BJIETBOPUTEILHO.

BeicTaBieHne OLEHOK, MONY4EHHBIX IIpU IOJBEJAECHUU pE3yibTaTOB IPOMEKYTOUHOM
aTTecTalluy, B 3a4€THO-7K3aMEHALIMOHHYIO BEIOMOCTb M 3a4ETHYIO KHM)KKY IIPOBOJIUTCS B IPUCYTCTBUU
camoro oOyuaromerocs. [IpernonaBarenu HecyT epcOHAIBHYIO OTBETCTBEHHOCTh 3@ CBOEBPEMEHHOCTb
U TOYHOCTh BHECEHMsS 3alMced O pe3yJbTaTaXx IPOMEXYTOUHOM arTecTallMd B 3a4€THO-
HK3aMEHAIlMOHHYIO BEJIOMOCTb U B 3a4€THBIE KHIKKH.

HesiBka Ha »K3aMeH OTMEYaeTcsi B 3a4€THO-3K3aMEHAI[MOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jlns oOyuaroiuxcst, KOTOpble HE CMOIJIM CAATh AK3aMEH B YCTAHOBJIEHHBIE CPOKU, Y HUBEPCUTET
yCTaHaBJIMBACT MEPUOJ JIUKBUAALMY 33JJ0JDKEHHOCTH. B 3TOT nepuos mpenonaBaTenyu, NpuHUMAaBILNE
9K3aMEH, JOJDKHbl YCTAaHOBUTH HE MEHee 2-X JTHEH, Korjga oHU OyayT NPUHUMATh 3aJ0JKEHHOCTH.
WNudopmanus o TMKBUAALMH 33J0JDKEHHOCTH OTMEYAETCsl B 3K3aMEHALMOHHOM JIMCTE.

OOyyaromumcsi, MMOKa3aBIIUM OTJIMYHbIE M XOpOILIWE 3HAHHSA B TEYEHHE CEMECTpa B XOJe
MIOCTOSIHHOT'O TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh IPOCTABJICHA K3aMEHAILMOHHAs OLIEHKA
JOCPOYHO, T.€. 0e3 caauu 3k3ameHa. OLEHKa BBICTABIIACTCS B AK3aMEHALMOHHBIH JIUCT UM B 3a4€THO-
HK3aMEHAllMOHHYIO BEIOMOCTb.

WMHBanuapl ¥ 11lla ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI, MOTYT CaBaTh SK3aMEHbI B
ME)XCECCHOHHBIN MEepHO/J] B CPOKH, YCTAHOBJIEHHbIE HHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MO>KHOCTSIMHU 370POBbsI, UMEIOLINE HApYIIEHUS] ONOPHO-IBUTaTEIIbHOTO
anmapara, [JOIYCKalOTCs Ha aTTeCTAallMOHHBIE MWCIBITAHUS B CONPOBOKIEHUM AaCCUCTEHTOB-
COIIPOBOKIAIOIUX.

[Tponienypa mpoBefeHUsS NPOMEXKYTOYHOW aTTeCTallud JJsl OCOOBIX CIIydaeB M3JI0KE€Ha B
«[TonoxeHnu o TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu 00ydarouuxcs 1no
OIIOIl OakanaBpmara, cnenuanurera u marucrparypsl» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1)

Ne OneHoYyHbIE CPECTBA Kon n naumenoBanue
DK3aMeH WHJUKaTOpa
KOMITETCHITH
1. 1. OcHOBHBIE 3aKOHBI XUMUHU. NJ-1.00K-1
2. DKBUBAJIECHT 3JIEMEHTOB. 3aKOH YKBUBAJICHTOB. Ucnonp3yer
3. DKBUBAJIECHTHI IPOCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas Teopus CTPOCHHS aToOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsiaok cocTaBiieHuUs ANEKTPOHHBIX Gopmydn. [Ipumepsr. JUCLUILIUH IS
6. Pacnpeznenenue 3J€KTPOHOB MO SHEPTETUYECKUM STUCHKAM. peleHus
7. DHeprusi HOHU3ALMH U AIEKTPOOTPHUIIATENbHOCTD. MI3MeHeHre UX | CTaHIapTHBIX 3a/1a4 B
B nepuoandeckon cucreme /1. 1. Menneneena. COOTBETCTBUH C
8. CKOpOCTh XMMHUYECKUX pEaKINil. 3aKOH JIEHCTBYIOLIUX Macc. HaIpaBJIECHHOCTHIO
9. 3aBUCHMMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI. npodeccuoHanbHOM
10. Xumunueckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunuun NEeSATEIbHOCTH
Jle—I1laTenbe.
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11. 1-3akoH TepMOAMHAMHUKH. OHTAJbIUA. TEePMOXUMHYECCKUE
ypaBHeHus. 3akoH I'ecca.

12. 2-—3akoH TtepMoaumHamuku. OHeprus [ub60ca. Hampasienue
IIPOTEKAHUS IPOLIECCOB.

13. XapakTepucTuKa MoJsipHON U HEMOJSIPHON KOBAJECHTHOU CBSI3HU.
IIpuBectu npuMepsl.

14. lonopHo-akuenTopHas cBsa3b. [I[pumepsl.

15. Bonopoanas cBsizb. [Ipumepsr.

16. MonHas cBs3b. [Ipumepsl.

17. CriocoObl BBIpaKEHUSI KOHIIEHTPAIIMH PaCTBOPOB.

18. PactBops! HeanekTponutoB. Auddysus. Ocmoc. 3akon Bant—
Todaoa.

19. laBnenue napa Haj pacrBopamu. 3akoH Payns (1).

20. M3MeHenue temrepaTrypbl KUIMEHUS U 3aMep3aHHsl pacTBOPOB.
3akon Payns (2).

21. PacTBOpHI 371€KTponuToB. M30TOHNYECKH K03 PUIIMEHT.

22. Teopust 3NEKTPOJIUTHUECKON TUCCOIUAIUH.

23. CryneHyaTasi IMCCOLMALINS KHCIOT, OCHOBAHUMN U COJICH.

24. Crenenp pauccouuanuu. DaxTophl, BIMSIOIIME HAa CTENEHb
JUCCOILIUAIUH.

25. Nonnoe npoussenenue Boasl. PH cpensl. UnaukaTops.

26. Bo3moskHble ciyyau ruaposnsa conei. [Ipumepst.

27. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iprumepsl.

28. AMdoTepHOCTb.

29. OKuCINTENbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA JIEMEHTOB M MX
nonoxkenue B cucteme J.M. MenneneeBa. OCHOBHBIE OKUCITUTENTH U
BOCCTAaHOBUTEIIH.

30. DnexTpoaHbIi NOoTeHIMal. BonopoaHbIi 2IIEKTPOI.

31. HopmanbHble 3JIEKTPOJHBIE MNOTEHIHUANIbl. Psa HanpsxkeHUi
METAJIJIOB.

32. T'anbBaHNuYecKuil 3neMeHT. [Ipumepsr.

33. OJIC ranpBanndeckoro aeMenta. dopmyna HepHera.

34. DnekTpoin3 pacTBOPOB U paciiaBoB. 3akoH Dapanes.

35. Ilpoueccel, npoTeKaromye MpU DIEKTPOIU3E C PACTBOPUMBIM
aHosoM. O01acTy MPUMEHEHHS DJICKTPOITH3a.

36. AKKyMynATOpBl. THUIIBI aKKyMYJIATOPOB.

37. Ilportiecchl, mpoTEKaIoIre MPU Pa3psAKe U 3aps/IKe CBUHIIOBOTO
aKKyMYIIATOpA.

38. O0mme XNMHYECKIE CBOMCTBA METAILIOB.

39. BzauMoaeiicTBuE METAIOB C KUCIOTAMHU.

40. AzotHas kucinora. OCOOEHHOCTH B3aUMOJIEHCTBUS C METaJJIaMHU.
41. MeToapl osty4eHus MeTauioB u3 pya. IIpumepsl coBpeMEHHBIX
CIIO0COOOB MOJTyYEHHUsI METAIIJIOB.

42. KommiekcHbie coequuenus. [Ipumepsl. BHenHssS 1 BHYTpeHHSA
cheprl. KommiuexcooOpaszoBarenb. 3apsg KOMIIEKCHOTO HOHA.
Koopaunanuonnoe uucio. Jiuranaer.

43. ITomumepsbl. PU3UKO - MEXaHUYECKHUE CBOMCTBA MTOIUMEPOB. TpH
COCTOSIHUSI: CTEKJIO00pa3HOE, BHICOKOAIACTUYHOE, BSI3KO—TEKyUee.
44. Tlomumepsl. [Ipupogneie u cuHTeTHYECKHE ToauMepbl. CocTay
nosinMepoB. 3BeHo. Llens. Ctenens nonuMepusanuu. [Ipumepsr.

45. IInactmaccel. CocTaB, MOJy4YEHHE, CBOMCTBA W NMPUMEHEHUE.
[Ipumepsl.
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IIPUMEHEHHUE.

IIOJIYYCHHUEC, IPUMCHCHHUC.

IIpumepsl.
52. ATmocdepHas Kopposusl.

METAJUIMYECKUX MOKPBITUH.

46. [Tomumepsl. CriocoOb! TOTYYSHHS TTOJIUMEPOB.
47. Bunpl kayaykoB. [IpumMepsl, cBoiicTBa, IPUMEHEHHUE.
48. Tlommstunen. IlomuxmopBunmi. Ilomydenue, cBolicTBa U

49. IMonutetpadropaTuien. [lonydenue, CBOMCTBA U TPUMEHEHHE.
50. CuHTeTHYECKHE BOJIOKHA, KJIAacCH(HKanus, oOIIue CBONCTBA

51. Koppo3ust meramnoB. MexaHuU3M KOPPO3MOHHBIX MPOLIECCOB

53. MeTrobl 3alIMTHl METAJUIOB OT KOPPO3HUHU.
54. Koppo3uoHHBIE MpPOLECCHl, MPOTEKAIOUIME IPU HaPyILIEHUU

xana u KpUTCPpUHU OLICHHBAHUA OTBCTA 06yqa}0meroc;1 npcaACTaBJICHLI B Ta6J'II/II_IC

Ikanaa Kpurtepuu onenuBanus
Onenka 5 BCECTOPOHHEE, CHUCTEMAaTH4YeCKoe U  IIIyOOKOe 3HaHue
(oTIM4HO) MPOrPAMMHOI0  MaTepuana, YCBOEHHME  OCHOBHOM U
JIONIOJTHUTEIBHON JUTEPaTypHl, PEKOMEHI0BaHHOU
IPOrpaMMOi IMCHUILUIMHBL, IPAaBUJIBHOE PELICHHUE 3a/1a4H.
Onenka 4 [IOJJHOE€  3HAHME MPOrPaMMHOrO0  Marepuana, YCBOEHHUE
(xopor110) OCHOBHOI JIUTEpaTypbl, PEKOMEHJOBAaHHOW B Hporpamme,
HaJIMYMe MaJ03HAYUTENIbHBIX OIMOOK B PELICHUN 3aJjauu, WU
HEJ0CTAaTOYHO IOJIHOE PACKPBITUE COJEPKAHUE BOIIPOCA.
Onenka 3 3HAHHWE OCHOBHOT'O NPOTrPAMMHOI0 MaTepuajla B MUHUMAJIbHOM
(YAOBIETBOPUTENBHO) o0beMe, TOTpenIHOCTH HENMPUHIUIHNAIBHOIO XapakTepa B
OTBETE HA DK3aMEHE U B PEIICHUHU 3a]1a4H.
Onenka 2 poOesbl B 3HAHUSX OCHOBHOTO IPOrpaMMHOr0O Marepuaia,
(Hey1OBIIETBOPUTEIHHO) NPUHIUIHATIbHBIE OIIMOKM MHpPHU OTBETe Ha BOMNPOCHI U B
pELIeHUH 3aJauH.
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JUCT PETUCTPALIUU U3MEHEHUI

Howmep
W3MEHe-HHS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-HbBIX

OcHoBaHue It
BHECEHUSA
H3MEHEHUN

Iloanuce

Pacmdporka noanucu

JlaTta BHECEeHMS
H3MCHEHUS
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