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Pabouyas mporpaMma MHCUMIUIHHBI «XHMHS» COCTaBJIEHa B COOTBETCTBHH C
tpeGoBanuaMi DenepanbHOro rocyAapcTBEHHOIO 06pa3oBaTenbHOr0 CTaHAAPTa BBICLIETO
obpasosanms (GPI'OC BO), yreepinenHoro IIpukasom MunucTepcTBa 00pasoBaHuA H
nayku Poccuiickoit ®enepaumu 23.08.2017 r. Ne 813. Pabovast nporpamma nmpefasHatiena
171s TIOJrOTOBKH GakarmaBpa mo HampaeieHuto 35.03.06 Arpouikenepus, npoduas -
TexnuueckHe cHcTeMbl B arpodHiHece.

Hacrosmas pabouas nporpamMma [JHCLHIJIHHBI COCTaBjieHa B pamkax OCHOBHOH
npodeccHoHaNBHOH 00pa3zoBaTelbHON NpOrpaMMbl (OTIOIT) M yuuTbIBaE€T OCOOEHHOCTH
obyueHHst IPH HHKIIO3MBHOM 00pa30BaHWH JHMI C OrpaHHYeHHbIMH BO3MOMKHOCTAMH
3nopoBks (OB3) 1 MHBANK/10B.

CocTaBuTeNb — JOKTOp GHOJIOrHUECKHX Hayk, npodeccop kadenpst batosckas E.K.

Pabouad mporpaMMa JHCLMILIHHEL 06CYiICHA Ha 3ace/laHnH kahenps «MaremaTHIecKue
M eCTeCTBEHHOHAYYHBIE TUCLMILTHHBD)

«17» anpens 2020 r. (npotokon Ne 8).

3as. kadenpoi «MaremMaTHIECKHE H
eCTECTBEHHOHAYYHbIE THCLIAIUTHHEL?,
——
NOKTOp TEXHUYECKHX HAYK, npodeccop e - E.M. bacapeiruna

PaGoyas nporpamMma IUCLHIUTHHDBI 0/100peHa METOHUECKOH KOMUCCHEH HHIKEHEPHO-
TEXHOJIOTHYECKOro (haKyibTeTa

«21» anpenst 2020 r. (mpotokon Ne 5).

IIpencenarens METOMUECKOH KOMHCCHH
MsKkeHepHO-TEXHOJIOTHYECKOro (hakyIbTeTa,
KaHJIH/AT TEXHHYECKUX HayK, OLEHT
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Y4eOHo-MeTouYeCKOe 0OecTieyeHre CaMOCTOATEIbHONU PaboThl 00yUYaroIIuXCcs
10 TUCITUTUINHE

@DOH/[ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHSI POMEKYTOUHOM aTTecTaluu
00yJaromuxcs Mo AUCIUTUTHHE

OcHoBHasl U JONONHUTEIbHAS yueOHAas IUTepaTypa, HeoOXoaumasi s OCBOSHUS
JTUCIUTLTAHBI

Pecypcol nHpopManoHHO-TEIeKOMMYHUKAIMOHHOK ceTu « HTepHeT»,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLTAHBI

MeTtoaudeckue ykazaHust sl 00yJaroIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI
NudopmaninoHHble TEXHOIOTUH, UCTIOIB3YEeMbIE TIPU OCYIIECTBICHUN
00pa30BaTeNLHOTO MPOIIecca MO TUCITUTUINHE, BKITIOYAs! IEPEUYCHb
MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM
MatepuraabHO-TeXHHUYECKas 0a3a, HeOOX0UMast JJTsT OCYIIIECTBICHUS
00pa30BaTeNpHOrO MpoIiecca Mo TUCIUTUIINHE

[Mpunoxxenne. @OH OIEHOYHBIX CPEJCTB JIJIS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOBEICHUS MTPOMEKYTOUHOM aTTeCTalli 00yJarOIINXCs
Jluct perucrpauuu M3MEHEHUN
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTaTtamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no Hanpasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOATOTOBJICH
K peIIeHUI0 3a1ady MpodeccHOHANbHON [eATENbHOCTH CIEAYIOUIMX THIOB: MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOM, HAYYHO-UCCIIEA0BATENBCKOMN IESTEIbHOCTH.

Heap AucuMmIMHbBI — cPOPMHUPOBATH Y 00yJarOMIMXCs cucTeMy (hyHIaMEHTaIbHBIX 3HAHUN 1O
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIed MOJATOTOBKH OakaiaBpa, CrocoOHOTro K 3(QexkTuBHOMY
PELICHHIO0 MPAKTUYECKUX 3a]ad CeIbCKOXO03WCTBEHHOTO MPOM3BOJACTBA, a TAK)XKE CIIOCOOCTBYIOIINUX
NanbHENIIeMy Pa3BUTHIO JTUYHOCTH.

3agauyu AUCHMILIMHBI:

— HW3YYUTh OCHOBHBIE XHUMHYECKHE SBJICHHS, OBJIAJETh (PYHIAMEHTAJIbHBIMU TOHATUSIMH,
3aKOHAMHU U TEOPHUSIMH KJIACCUYECKON U COBPEMEHHOMN XUMUM;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO XUMHUYECKOTO MBIIIICHHSI,
O3HAKOMHUTBCSI C HAy4dyHOHl ammapaTypodl W METOJaMU XMMHYECKOTO HCCIEAOBaHUsA, MPHOOPECTH
HaBBIKH MPOBEJICHUS XUMUYECKOTO IKCIIEPUMEHTA;

— HAYYUTHCS BBIICIATH XUMHUYECKOE COAepkaHHe B MPOo(dEeCcCHOHAIbHBIX 3agavax Oymyliei
NEeSTeTbHOCTH;

— OBIIJIETh METOJIaMU pelleHUs MPodeCCHOHATbHBIX 3a/1a4.

1.2. KomMneTeHIIUM U MHAMKATOPBI UX

OIIK-1. Crnoco0eH pemaTh THUMOBBIE 3a/laud MPOGECCHOHATBHON EATENIbHOCTH Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTE€MaTHYE€CKMX M €CTECTBEHHBIX HAyK C MpPHUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

Konn
HaAaMMCHOBAHUC
MHIMKATOpa ®opmupyemsle 3YH
JOCTHKCHUA
KOMIICTCHIIMHN
3HaHust | OOydJaronuiicss JOJDKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
NJI-1omk-1 SBJICHUSI W TIPOLIECCHl, HAa KOTOPHIX OCHOBAHBI IPHUHLUIIBI
Hcnons3yer NnecTBUsL  00BEKTOB MPOGECCHOHAIbHOW JIEATEIbHOCTH U
OCHOBHBIE 3aKOHBI KOTOpBIE€ HCHOJB3YIOTCS Ul pEIIeHUS WH)KEHEPHBIX 3a1ad -
€CTeCTBEHHOHAYYHBIX (1.0.11 -3.1)
JUCLUTUIAH IS ymenust | OOyuaronuiics JOJDKEH yMETh: HCIIOJIb30BaTh OCHOBHBIE
peneHHs XUMAYECKHE 3aKOHBI W TIOHATHS B  NPOPECCHOHATHHON
CTaHJApTHBIX 3a/]1a4 B JeSITeIbHOCTH U JUISl pellieHHsI MHKEHEPHBIX 3a1a4 —
COOTBETCTBHH C (51.0.11-V¥.1)
HaNpaBJIEHHOCTHIO HaBelku | OOyuaromuiics JOJDKEH  BIaJeTh: HAaBBIKAMHM  OIMCaHUS
npodeccHoHaIbHOM OCHOBHBIX XHMHYECKHX 3aKOHOB, SBJICHHH M MPOIECCOB, Ha
JeSATeIbHOCTH KOTOPBIX ~ OCHOBaHbl ~ TNPHUHIMIIBI  JEHCTBHSI  OOBEKTOB
npoQecCHOHATBHON IEATETHHOCTH M KOTOPBIE HCIIONIB3YIOTCS
JUIsl pelieHnsl nHKeHepHbIX 3anad - (b1.0.11-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Juctumimaa «XWUMHUs» OTHOCHTCS K 00S3aTEeIbHOM 4YacTH OCHOBHOM TPO(heCCHOHATLHOM
00pa3oBaTenbHON MPOrpaMMBbl

3. O0béM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl

O0beM nucuMIUIMHBL cocTaBisieT 3 3adeTHbie eauHuibl (3ET), 108 akameMuueckux 4acos.
(manee yacoB). ducnumninHa uzydaercs B 1 cemectpe.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bz yueOHOit paboTsI KoimuecTBo yacos
KonTakTHas padora (Bcero) 8
B ToMm gucie:
Jlekuun 2

[Ipaktuueckue 3ausarus (I13) -

JlabopaTopnsbie 3ansatust (JI3) 6
CamocrosiTesbHas padora o0yuaromuxcs (CP) 91
Kontpoasb 9
Hroro 108

3.2. PacnpenesieHue yueOHOIro BpeMeHH O pa3jejiaM U TeMaMm

B Tom uncne
No Beero | KonraktHas pa6ora 2
HanMenoBaHue pa3eiioB U TeM 3
/1 JacoB &
JI JI3 113 CP z
=
Paznen 1. OCHOBBI CTpOEHMSA BEIIECTBA
1.1. | BBenenue. OcHOBHEIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XuMus u nepuoanyecKkas cuctemMa 9 - 1 - 8 X
aeMeHTOB. CTpoeHHE aTOMOB. XUMUYIeCKast
CBSI3b.
Pa3nen 2. BzanMonelicTBUS BENIECTB
2.1. | Xumuueckas TepMoauHaMuka. OCHOBHBIC 18 - 1 - 17 X
3aKOHBI TEPMOJIMHAMUKHA. XUMHUYECKas
KMHETHKA. XMHUYECKOE PAaBHOBECHE.
Pa3nen 3 PacTBopsl
3.1. | XuMHYeCKHe CUCTEMBI: paCTBOPHI, 20 1 1 - 18 X
aucTepcHbie cucTeMbl. OCHOBBI XUMUYECKOTO
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aHaJIM3a BOJHBIX PACTBOPOB.

Pa3nen 4. DnekTpoXUMHUYECKUE POLIECCHI

4.1. | DAEKTPOXMMHUYECKHUE CUCTEMBI: KHCIOTHO- 23 1 2 - 20 X
OCHOBHBIE U OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEILIECTBA.
["anpBaHMYECKHE IEMEHTHI. XUMUYECKUE
HMCTOYHUKHU TOKA. DJIEKTPOJIU3 COCTUHEHUM.
Koppo3ust MeTajuioB | 3aliuTa oT KOPPO3HUH.

4.2. | PeakuuoHHAas CIIOCOOHOCTH BEIECTB. 17 - 1 - 16 X
XUMHUYECKHE CBOMCTBA METAILJIIOB.

Pa3nien 5. DneMeHThl OpraHu4ecKol XUMHUH

5.1. | DneMeHThl OpraHN4eCcKO XUMHH, IOJUMEDBI, 8 - - - 8 X
OJIUITOMEPBHI.
Kontposnb 9 X X X X 9
Wroro 108 2 6 | - | 91| 9

4. CTpyKTYypa M coaepKaHue TUCHUILIMHBI

4.1. Conep:xaHue TUCHHUILIHHBI
Pa3nes 1. OcHOBBI cTPOEHUS BelllecTBa
BBenenne
Xumus Kak 4yacTh ecrecTBO3HaHus. [Ipeamer xumun. BeniectBo. Buabl XMMHUYECKUX peaknid.
CBsA3b XUMUU C APYTMMHU HayKamMH. 3HAY€HHE XUMHUU B (OPMUPOBAHUU MBIIUICHUS, B U3YUYCHUU
MPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHH.

OCHOBBI CTPOEHUS BelleCTBA

DNEKTPOHHOE CTPOEHUE aToMa M CHUCTeMaTHKa XHMHYECKHX 3J1eMeHTOB. KBaHTOBO-
MexaHnuueckas moaenb aroma. [Ipunnun [aynu u npaBmino Xynaa. CTpoeHHEe MHOTO2JIEKTPOHHBIX
atoMoB. Ilepuonuueckas cucrema J[.MI. Menzneneesa M U3MEHEHUE CBOMCTB DJIIEMEHTOB M HX
coenquHeHU. OKHCIUTENLHO-BOCCTAHOBUTEIILHEIE CBOMCTBA DJJIEMEHTOB. XHMHYECKas CBSI3b.
OCHOBHBIE TUIIBI U XapaKTEPUCTUKU CBsI3U. KoBaneHTHas U MOHHAs CBA3U. MeTO/1 BalIEHTHBIX CBSI3EH.
I'mbpunmzamus. I[lonstTue o w™MeToAe MOJEKYJSpHBIX opoOutaneit. CTpoeHHe W CBOWCTBa
npoctermux MoJiekyn. Tumbl B3aumoaencTBus Moliekyn. KomruiekcHble coenuHeHus. OCHOBHBIE
BU/JIbl B3aUMOAEUCTBUS MOJIEKYJI. CHIIBI MEXMOJIEKYIIPHOTO B3aUMOAEHCTBUA. BogopoiHas CBs3b.
JloHOpHO-aKkLenTOpHOE B3auMojaeicTBUe Moiekyn. KommiekcHble coeauHeHus. Kommiekcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAHMBI, 3apsAl W KOOPAWHAIIMOHHOE YHCIO KOMIUICKCOB. THIIBI
KOMIUIEKCHBIX CcOeIUHEHUW. [IOHSATHE O TEOpUAX KOMIUIEKCHBIX COCIMHEHMI. XUMHS BEILIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEeraTHOE€ COCTOSIHHE BENIeCTBAa. XHMHUUYECKOE CTPOCHHUE
TBepnoro Ttema. AmMopdHoe cocTosHue BemecTBa. Kpucramibl. Kpucramnmdeckue pemieTKu.
XuMHyecKkasi CBSI3b B TBEPABIX Tenax. Meramianueckas CBSI3b M MeTaibl. XUMHYECKas CBS3b B
MOJYNPOBOJHMKAX H AUANIEKTpuKax. PeanmbHble kpucrtamuibl. lIpocroe BemectBo. M3omepus u
ayutotponusi. CTpoeHHE aTOMHOTO s/Ipa ¥ pano0aKTUBHOCTh. M30TOMbI, n300aphl.

Pa3pen 2. BzaumMoaelicTBUSA BelllecTB

DJIEMEHTHl XUMHYECKOW TePMOJAMHAMUKH. DHepreTudeckrue 3h(PEeKThl XUMUUECKUX PEaKIIUM.
BuyTpenHsis oSHeprus M OSHTaIbNUA. Tepmoxumus. TepMOXMMHUYECKHME 3aKOHBI U ypaBHECHMUS.
OHTanbusi 00pa30oBaHUs XUMHUYECKUX coenuHeHH. CTaHAapTHOE COCTOSHUE. ODHTPOMHUS M €¢
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M3MEHEHHE MPU XUMHUYECKUX mpoueccax. JHeprus I'm60ca u sHeprus ['enpMmrosbla U MX U3MEHEHUS
IIpU XUMHUYECKUX IIPOLEeCCax. YCIOBHUS CaMOIPOU3BOJIBHOIO IPOTEKAHHUS XMMHMUYECKUX PEaKLUH.
VYcnoBust xumuueckoro paBHosecusi. OOpaTtuMele U HeoOpaTUMbIe peakuu. XUMUYECKUH TOTEHIAI.
AKTUBHOCTB ¥ KOO (PHUIIMEHT aKTUBHOCTH.

Xumnueckoe U (a3zoBoe paBHOBecUs. 3akoH JelcTBus macc. KoHcTaHTa paBHOBecUs U €€ CBSI3b C
tepMmonuHamuyeckumu  pyHkiusiMua.  lpuamun — Jle-lllatense. Xumudeckoe paBHOBECHE B
rereporeHHslx cucremax. Pazooe paBHoBecue. IIpaBuno ¢a3. PacnpeneneHue BeliecTs B
rereporeHHslx cucremax. IloBepxHoctHbie siBieHUs. CopOums. AncopOLHMOHHOE paBHOBECHE.
I'ereporennsie AUCIIEPCHBIE CUCTEMBI.

Xumuueckass KuHeTuka. CKOpPOCTh TOMOIEHHBIX XUMHUYECKMX peakuuid. OCHOBHOE XHUMHYECKOE
yYpaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMYECKHX PEAKUUH OT TeMIEpaTypbl. JHEPrus akTUBALUU.
I'omorennsiii katanus. Llenneie peakuun. PU3HYECKHE METOJBl YCKOPEHUS XUMHYECKUX PEAKLIMM.
KonebarenbHble peakiuu. CKOpOCTh FeTepPOreHHbIX XMMUUYECKHX peakluil. ['ereporeHHbIi KaTamus.

Pa3znen 3. PacTtBopbl.

Onpenenenne u kiaccu(puKkanus pacTBOPOB. PacTBOpPHI HEIIEKTPOIUTOB U IJIEKTPOIUTOB.
BOI[HI)IG pPacTBOpPLI  BJICKTPOJIUTOB. ACCOHI/II/IpOBaHHI)Ie U HCACCOUMHPOBAHHBLIC JJICKTPOJIUTHI.
CBoiicTBa PAcTBOPOB ACCOIMHPOBAHHBIX AJIEKTPOIUTOB. AKTHUBHOCTb. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTEIISL. DIIEKTPOIUTHYECKAsE AUCCOMAIUs BOoAbl. Bomopoansiii mokasarenb cpeabl. MonHbie
peakuuu B pacTtBopax. Jluccouuanus KOMIUIEKCHBIX CO€AMHEHUU. Teopus KHUCIOT U OCHOBAHUM.
KoncTaHTHI KMCIIOTHOCTH M OCHOBHOCTH.

Konnounansie cucremsl. JlucnepcHOCTh U AucnepcHble cucteMbl. Kiaccupukanus KOTOUIHbIX
cucTeM. 30Jid U renau. Munenssl 1 ux crpoerue. [lonyyeHne KOJJIOUIHBIX PacTBOPOB. Y CTOMYHUBOCTh
KOJUIOUJHBIX CHUCTEM, ONTHYECKUE U DIEKTPUUYECKUE CBOKMCTBA. MeETOABI MOJYy4YEHUS U Pa3pyLICHHUs
KOJIJIOUIHBIX CUCTEM. KOJ’IJ’IOI/II[I)I B IPUPOAHBIX CUCTEMAX. PaCTBopI)I MMOJIMMEPOB.

Pa3nea 4. DiekTpoxuMnyeckue npouecchl.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE MPOIIECCHI. Onpenenenue U KJaccupuKaus
JNEKTPOXUMUYECKUX mpoueccoB. 3akoHbl dapames. TepMoauHamMHKa 3JIEKTPOAHBIX IPOIECCOB.
ITonatue 00 5MEKTPOAHBIX MOTeHUManax. lanbBaHmdeckue saeMeHThl. DJIC U ee wu3MepeHue.
CrangapTHBIM BOJOPOAHBIN 3JIEKTPOJ M BOJOPOJHAS IIKana MOTEHIHaloB. YpaBHeHue HepHcra.
[ToreHnuansl METAJUIMYECKUX, Ta30BBIX W  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  3JEKTPOJOB.
HNoHcenekTuBHbIE AJIEKTPOAbI W ceHcopbl. MemOpansl M MeMOpaHHbIM mnoTeHuMan. Kuneruka
JIEKTPOJHBIX IMPOLECCOB. DIEKTPOXUMHMUYECKass M KOHLEHTpALMOHHAs TMOJIApU3alMs. DIEKTPOJIU3.
[TocnemoBaTenbHOCTD AMEKTPOTHBIX MPOIECCOB. BBIXO MO TOKY. DIEKTPOSIN3 ¢ HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOAAMHU.

Koppo3sust n 3ammra MeTayuioB U cruiaBoB. OCHOBHBIE BHJIBI KOPPO3UH. XUMHYECKasi KOPPO3HS.
Onexrpoxumuueckas kopposus. Koppos3us noa aeicTBreM OMyXJarolKUX TOKOB. MeTo/bl 3aIUThl OT
KOPPO3HH: JIETUPOBAHUE, BJIEKTPOXMMHYECKAs 3allUTa, 3alUTHBIE MOKPbITHS. M3MEHEeHue CBOMCTB
KOPPO3HOHHOH cpeibl. MTHruOuTOpsl KOPpO3HH.

BJIGKTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI. XuMHudecKne HUCTOYHHUKHU TOKa. 9H€KTpOXHMquCKHe
HHEPrOyCTAaHOBKU. OJIEKTPOXMMHUYECKHE MpeoO0pa3oBaTeNid, KOHAECHCATOPhL. JIEKTPOXUMHUECKAs
00paboTKa METaIOB. DIEKTPOXUMHUUECKHE MOKPBITHUSI.

PeaknuonHasi cnocoOHOCTEH BellecTB. XMMHUYECKHE CBOMCTBa METAJLIOB.
BemecTBO 1 ero yucToTa. AHATUTUYECKUN CUTHAT U €T0 BUABI. XUMHYECKast UICHTU(DUKAIIUS.
KucnotHo-oCHOBHOE W OKHMCIWTEIHLHO-BOCCTAHOBHUTEIIBHOEC THUTpPOBaHUE. [ paBUMETpUUYECKHH U
KOJIOPUMETPUUYECKHUM aHANN3. DIEKTPOXUMUYECKUE METObI aHATTN3A.



Pa3zneu 5. JjieMeHTHI OPraHuYecKoil XUMMH.

Opranuyeckue IMOJUMEpHblE MaTepuaibl. MeToabl MOMy4eHHUs HOJIMMEPOB, NOIMMEpH3aLMs,
nosikoHaeHcanus. CTpoeHue U cBolcTBa NoauMepoB. [IpruMeHenne noammepos.

4.2. Conepxanue JeKIuii

Ne Kparkoe conep:xanue nexkuuin Kou-so
n/m p p 4acoB
1 | Hucnepcusle cucrembl. PactBopel Kiaccudukamuss AHCIIEPCHBIX — CHCTEM. 1

I'pyboaucrepcHble CUCTEMbI, HX CBOICTBAa U UCIOJIB30BaHUE B CEIBCKOM
xo3stiicTBe. Kommonaaeie pacTBOpbI, 0COOEHHOCTH CTPOEHHUs, CBOMCTBA. PacTBOpHI,
Kak TroMoreHHnle cucTeMbl. CrocoObl BBIpQKEHUS KOHIIEHTPALUM PacTBOPOB.
Teopust pa30aBiI€HHBIX pPACTBOPOB, HEIIEKTPOIUTOB. Ocmoc. OcMoTHUECKOE
naBiieHue. /laBieHue HachllleHHOro mnapa. TemmepaTypa KHUIIEHUS U 3aMep3aHus
(kpucTaymumsanusi) pactBopoB. 3akonbl Bant-I'odda u Payns ans HeanekTpoauToB
U OJIEKTPOJIUTOB, HCHOJB30BAHWE MX [UIA HU3TOTOBJICHHUS OXJAXAAOUIMX U
AQHTHOOJIEIEHUTETIFHBIX CMa30K M KHIKOCTeH. AHTH(pu3bl. CUIbHBIE U Cia0ble
anekTpoauThl. KoHcTanTa u crenens quccornuannu. M3otonnueckuit koadduuueHr.
3akoH pazbaBnenus OctBanbaa. MonHOe mnpousBeneHne BOAbL. BomopomHbiid
nokaszarenb. I'maponu3. Ero 3HaueHue mnpu HCHOJIB30BAaHUU YHAOOpeHHH u
AKCIUTYaTaIMU CEIbCKOXO03MCTBEHHOW TEXHUKH.

2 | DnekTpoXuMHUecKue CcucTeMbl. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI: 1
ONpeleNeHNe, TePMOAVMHAMUKA, HAIPaBICHHOCTb, BO3MOYKHOCTb IPOTEKAHUS B
3alaHHOM HAalpaBJICHUM. OJIEKTPOAHBIM MOTEHIMAl HA TPAaHULE TE€TEPOreHHOU
CUCTEMBl METAJI-3JeKTPOAUT. CTaHIApPTHBIM 53JIEKTPOJHBIM IMOTEHLHMAN, P
HaIpSDKEHUsT METaJluIoB, €ro 3HayeHue. [anpBaHMuyeckue dieMeHThl. IIpuHiumn
paboTel. XHUMHUYECKHE MCTOYHMKH TOKa. «Cyxue» 3JIEMEHTbI, aKKyMYJSTOpBI,
TOIUIMBHBIE  DJIEMEHTBI.  DJEKTPOJIW3  pacIUlaBOB M BOAHBIX  PacTBOPOB
anekTpoauToB. llocimenoBaTenbHOCTE  paspsia dYacTUIl Ha JIIEKTpOJax IpHU
JJIEKTPOJIU3€ B  3aBUCHUMOCTH OT  BEJIMYMHBI  DJIEKTPOAHOIO  IOTEHLHAJIA.
ITonstpuszanus npu sektponuse. Ilepenanpspkenue.

Hroro 2

4.3. Conepxanne 1a00paTOPHBIX 3aHATHI

Ne . Kon-Bo
HaumenoBanue 1a00paToOpHbIX 3aHATUN
n/m 4acoB
3. | CtpoeHne aToMa 1 IEpHOINYECKast CHCTEMa DJIEMEHTOB. XMMHUYECKasl CBSI3b.
5. | Xumnyeckasi KHHETHKA. XUMHUYECKOEe PaBHOBECHE
5 Konuentpanus pactBopoB. IlpuroroBieHue 5>aeKTpoiuTa [Uisl KHUCIOTHOIO
" | akkymyssiTopa

11. | N'asibBaHWYECKUE DIIEMEHTHI.

12. | DaexTposn3 BOAHBIX PAaCTBOPOB COJICH.

13. | Koppo3ust meraimioB. 3anmra oT KOppO3uH.

Ok R R P R

Hroro




4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

[IpakTuueckue 3aHATHs HE IPEyCMOTPEHbI Y4eOHBIM IJIAHOM

4.5. Buabl 1 coJiep:KaHue CAMOCTOSITEJILHOI padoThl 00y4arommxcst

4.5.1. Buasl caMOCTOSTENHHOM pabOThl 00YJAFOIITXCSI

Bunsl camocTosiTensHON paboThl 00y4YaromuXCst KoanuectBo yacos
[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 20
71a00paTOPHBIX pabOT
CaMOoCTOATEIbHOE U3YUYEHHE OT/IEIbHBIX TEM U BOIIPOCOB 50
BrlmmotHEHIE KOHTPOIBHOM paboThI 21
Hroro 91

4.5.2. ConepxaHue caMOCTOSATEIbHON PabOThl 00yYarOIINXCs

Ne Koin-Bo
HanmenoBanue TeM 1 BOnpocoB
n/m 4acoB

1 OcCHOBHbBIE 3aKOHBI XMMHH: COXPAHEHHUS MAaT€pUU U SHEPruH, IOCTOSHCTBA 6
COCTaBa, KpPaTHbIX OTHOLIEHUH, ABOTaIpo.

2 BolnosnHeHue ynpaxHeHUN 0 COCTABIEHUIO AIEKTPOHHBIX (POPMYIT 3JIEMEHTOB. 6

3 Ilepponnueckuin  3akoH JI.MI. MeHnneneeBa, mnepuoauyeckas CHCTEMaA 8
AJIEMEHTOB.

4 Pemenune pacueTHbIX 3afay Ha ONpPENEICHUE DHTAJBIINHU, SHTPOIUH, SHEPTUU 12
['u66ca.

5 Pemenne 3amau Ha onpenesieHWE CKOPOCTH XHMHUYECKUMX pPEakluid B 15
3aBUCUMOCTM OT KOHIIEHTpallMM M TemnepaTypsl. PaBHoBecue. Biusnue
JTaBJICHUsI, KOHIEHTPAllMU ¥ TEMIIEpaTypbl Ha CMEIIEHUE XUM. pAaBHOBECHSI.

6 CriocoObl  BBIpaKEHMsST ~ KOHIEHTpallud  pacTBOpOB  (MaccoBas 0, 14
MOJISIPHOCTB). Perienue 3a1a4 Ha pacyeT KOHIIEHTPAIMil paCTBOPOB.

7 CocraBieHHE CXEM raJIbBAHMUYECKOTO 31eMeHTa, pacueT J.J1.C. 16

8 N3ydyeHne XUMHYECKMX CBOMCTB MeTamioB. (COCTaBlI€eHUE XHUMHUYECKHX 16
YpaBHEHUM.

9 CocTaBieHue peakuuil ToJIMMEPU3AIlMU U TOJMKOHAEH cau. Vcnonp30Banue 10
NIOJIMMEPHBIX MaTEPUAIIOB B TeXHUKE. COCTaB JIaKOB.

Hroro 91
5. YueOHO-MeTOANYeCKOe o0ecTieYeHne CAMOCTOATEILHOH padoThl 00y4aroIuXCcs 10
AUCHUILINHE
Y4eOHo-MeTonuuYecKue pa3padoTku umerotest B Hayunoit  6ubnuorexke ®I'BOY BO IOxHo-
Vpansckuii 'AY:

1. T'uaponu3z coneit [DnekTpoHHBINH pecypc]

9

METOA. yKa3. JUIsl CaMOCTOSITEIbHON paboThI
CTYJICHTOB [OYHOH H 3a04HOM (opMbl oOyueHusi HampasieHuid 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTka M 3iekTporexHuka, 19.03.02 IlpoaykThl muTaHUs U3 PAaCTUTEIBHOIO CHIPHS,
23.03.03 OkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTUYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomoruyeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-




VYpansckuii 'AY, Uactutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii AY, 2019 — 18 c.
: Tabn. — C mpwin. — bubmuorp.: c¢. 18 (3 Ha3.).— 0,3 MB.— JlocTyn u3 JIOKadbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUW [DIEeKTPOHHBIM pecypc] : METOHm. yKa3. s
CaMOCTOSITENTLHOW pabOThI CTYICHTOB [OYHOW W 3a04HOU (opmbl 00ydeHus Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u snekrporexnuka, 19.03.02 IIpoaykTel nuTanus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyatanuss TpPaHCHIOPTHO-TEXHOJIOTHYECKHUX MAIUH U
KOMIUIeKCOB, cnernuaibHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTpoin3 BOAHBIX pPACTBOPOB coyield [DNEKTPOHHBIA pecypc] : MeToH. yKa3. Ui
CaMOCTOSITENILHOM pabOThl CTYIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampasieHuir 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 [IpoaykTsl nuTaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyatauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIUH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYSCKUE CPENCTBA] / COCT.
E. K. baroBckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummxenepun .— Yensbunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiUK [DJIEeKTPOHHBIA pecypc] : METOA. yKa3. Ui
CaMOCTOSITENTbHOW paboOThl [1s1 OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOy4YEeHHs HampaBICHUI
35.03.06 Arpounkenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 ITpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 Dkcmmyaranus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, UHcturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpanecknit TI'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
palboThI CTYEHTOB [OYHOW W 3a04HOM (popmbl 0O0yueHus HampanieHuil 35.03.06 ArpounxeHepus,
13.03.02 DnektposnepreTuka U snekTporexHuka, 19.03.02 [IpoxykTel mUTaHHUS U3 PACTUTEIHHOTO
celppsi, 23.03.03 Okcrulyarauus  TPaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermansHocTH  23.05.01 Haszemubple TpaHcmopTHO-TeXHONOTHYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: KOxxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @DoH/ O1LIEHOYHBIX CpeaCTB 1Jisl MPOBCACHUA
l'lpOMG)KyTO'-IHOfI aTTeCTalluu oﬁyqammnxcsi o AMCHUIIJIMHE

Jliss ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHSA NMOATOTOBKM oOyuwatomuxcst TpedoBanusiM OI'OC
BO pazpaboTtan (QoOHJ OLIEHOYHBIX CPEICTB Ui TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M MPOBEACHUS
MPOMEKYTOUHOM aTTecTanuu oOyyaromuxcss 1o JucuuIivinHe. @OHJ OLEHOYHBIX CPENICTB
npencrasieH B [Ipunoxenun.

7. OCHOBHAS U J0NOJHHUTEIbHAS YueOHasl JUTepPaTypa, HeoOXoAuMasi 1JI1 0CBOEHMSI
AUCHMILINHBI

OcHoBHasl 1 JONOJHUTENNbHAs yueOHas TuTeparypa umeercs B Hayunoit Oubnuoreke "
3JIEKTPOHHOU MH(pOopManmoHHo-00pa3oBateabHOM cpeae DI'BOY BO I0xHo-Ypansckuii [AY.
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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
http://nb.sursau.ru:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

OcHoBHAaA:

1. Axmeros, H. C. O6uias u Heopraunueckas xumus : yueOHuk / H. C. AxmeroB. — 11-e u3a.,
crep. — Cauxr-IlerepOypr : Jlagp, 2020. — 744 c¢. — ISBN 978-5-8114-4698-8. — Tekcr :
SJIEKTPOHHBIHN // JlaHb : 3JIEKTPOHHO-0UOIMOTEYHAs CHUCTEMA. — URL:

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

2. Oomas xumusi. Teopus u 3amaun [ DIeKTpOoHHBIN pecypce] : yueobnoe mocodue / H.B. Koposun
[ np.] ; mox pen. H.B. Koposuna, H.B. Kynemosa. — DaekrpoH. Jlan. — Cankr-IletepOypr
Jlagp, 2018. — 492 c. Jloctym kK mojgHOMY TekcTy ¢ cadita  OBC  JlaHeb:
https://e.lanbook.com/book/104946.

3. Munaesckas, JI. B. O0mas xumus. JUld HEKEHEPHO-TEXHUYECKUX HAIPaBJICHUN HOATOTOBKH U
crenuanbpHocTel : yuebnoe mocobue / JI. B. Mwunaeckasg, H. A. Illeromuxuna. — CaHKT-
IerepOypr : Jlaup, 2020. — 168 c¢. — ISBN 978-5-8114-3837-2. — TeKCT : DIEKTPOHHBIN //
Jlanb : sekTpoHHO0-0MOIMoTeuHas cucreMa. — URL: https://e.lanbook.com/book/126907

JlomosiHMTEIBLHASA:

1. 'muaka H. JI. O6mas xumusa [Tekcr]: YuebGHoe mocobue i By3oB / Ilox pen.
A.M.EpmakoBa. M.: Marerpan-IIpecc, 2002.- 728c.

2. Koposun H. B. O6mas xumus [Tekcr]: Yuebnuxk uis By3oB. M.: Beiciias mkoua, 2003.-
557c.

3.Kyneman A. I'. O6mas xumus [Teker]: Yuebnuk. M.: Kosoc, 1979.- 528c.

8. Pecypchl nHPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «MHTEpHET», HEOOX0AMMBbIE
JJIS1 OCBOCHMS AU CLUILTHHBI

1. EanHoe OKHO A0ocTyna K yueOHO-METOIUUeCKUM pa3padoTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus sl 00y4alOUIUXCSl 0 OCBOEHUIO JUCIHUNIMHBI

Y4eOHo-MeToAUYECKHE pa3paboTKu uMeroTcs B Hayunoit  Oubnuotexe u INEKTPOHHOU
nHpopMmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHO0-Ypansckuii [AY:

1. T'maponu3 coneil [DneKTpoHHBIA pecypc] : METOoA. yKa3. JUIsl CaMOCTOSTENbHOH paboThI
CTYJEHTOB [OYHOW M 3a04yHOW (opMbl 00yueHust HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel nmuTaHWs W3 PAaCTUTEIBHOTO CHIPbS,
23.03.03 OkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTUYECKUX MAllMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHonoruuyeckue cpeacrsal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uuctutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpuin. — bubmuorp.: c. 18 (3 Ha3.).— 0,3 MB.— JlocTyn u3 JIOKadbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HeOpraHMYeCKHX COCIUHEHHWH [DJEKTPOHHBIM pecypc] : MeTOA. yKa3. s
CaMOCTOSITENIbHOW Pa0OTHI CTYACHTOB [04HOM W 3a04yHOM (opmbl oOyueHust Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnektposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTsl nuTaHus w3
pacturenpHOro cwipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIUIUH U
KOMIUIeKCOB, cneranbHocTr 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
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https://e.lanbook.com/book/130476 
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
https://e.lanbook.com/book/104946
https://e.lanbook.com/book/126907 
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
http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

VYpansckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIoKabHOM ceTH. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DIJeKTpoIn3 BOJHBIX PACTBOPOB COJEH [DJNEKTPOHHBIA pecypc] : MeToA. yKas. s
CaMOCTOATENIbHOW pabOThI CTYJIEHTOB [OYHOW W 3a0uHOM (opmbl 00yueHus HampasieHuir 35.03.06
Arpounxxenepus, 13.03.02 Dnekrpo3nepreruka u 3nekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  Cchipbsi, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, MucTuTyTr arpounkenepun .— YemsOunck: HOxHO-
VYpansckuii 'AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM ceru. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pPEAaKIMHU [DJIEKTPOHHBIN pecypc] : METOH. yKasz. JJiA
CaMOCTOSITENTbHOW pPa0OThl [11s1 GakalaBpOoB OYHOM M 3a04HONM (OpMBI OOy4YeHHS HalpaBICHUH
35.03.06 Arpounxenepus, 13.03.02 DOnextposnepretuka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranust TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEKCOB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
paboThl CTYIEHTOB [04HOM M 3a04HOIl (opMbl 0OyueHus HampasieHuit 35.03.06 ArpouHxeHepus,
13.03.02 DnexrposnepreTuka u snexkrporexHuka, 19.03.02 IlpoaykTsl nutaHus U3 PACTUTENBHOIO
celppsi, 23.03.03 Okcrulyatauus — TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TexHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Unctutyt arpontkenepun .— YensOunck: FKOxxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYIIECTBJICHHH 00pPa30BaTeIbLHOIO
npouecca no JUCHUIVINHE, BKJIYas NepedYeHb NPOrpaMMHOr0 odecreyeHus u
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

Omneparmonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP;
otducusrit maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
IIPOrpaMMHBIN KoMILIeke A TectupoBanus 3HaHui MyTestXPRo 11.0.

11. MaTepuajabHO-TeXHUYeCKasi 6a3a, He0OX0 UMAas /1JIsl OCYIIEeCTBIECHUS
00pa30BaTeILHOIO MPoIecca Mo TUCIUTITHHE

Y4eOHble ayauTOPpMH [JJIsi NPOBEACHHMS 3aHATHH, NPEIYCMOTPEHHBIX MPOrpaMMOoi,
OCHaIlleHHbIC 000PYA0BAHMEM U TEXHHYECKMMH CpeacTBaMu 00y4eHUs

1. JlabGoparopuss xumum; YueOHass ayauTopus Ui TNPOBEICHHUS 3aHATUH JEKIMOHHOTO U
CEMMHAPCKOIO THUIIOB, TI'PYNIOBBIX M HHIWBHIYaJbHBIX KOHCYJIbTALIMM, TEKYILEr0 KOHTPOISA U
IpoMeXxyTouHOM arrectanuu Ne 3085.

2. YuebHasd ayauTOpHs Ul NMPOBEAEHUS 3aHATUH JIEKIIMOHHOTO M CEMHMHAPCKOIO THIA, KypCOBOIO
IIPOEKTUPOBAHMSI, TPYNIOBBIX M HWHAMBUAYAIbHBIX KOHCYJIbTALIMM, TEKYLIETrO0 KOHTPOJIS U
MPOMEXKYyTOUHOM aTTecTanuu; [Tomerenue ajis caMocTosTeNbHON paboThl Ne 423,
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3. [Tomermienue A1 caMOCTOATEIBLHOM paboThI aya. Ne 427,
4. [TomerieHue st CaMOCTOSTENLHOM paboThI aya. Ne 149,

Hepeqenb Oﬁopy}IOBaHI/Iﬂ H TEXHUYECCKHUX CPECACTB oﬁyqe}mﬂ

[Tocagounble MecTa MO YHCIY CTYACHTOB, paboyee MECTO MPenoaBaTes.

JlaGoparopus MoJIOKa.

VYuebHo-HarsgHbIe ocooust: [lepuoanyeckas cucrema

[Ipoekunonnoe ob6opynoBanue (HETOyK, mpoekTop), CTeHabl, IUTakaThl. BeIIpAMHUTENs, BeCh
aHaUTHYeCKHe, MyQellbHas 1e4b, BEChl TEXHUYECKHE, CYIIMIbHBIA mKad, TepmocTar, Juctumnsarop,
MUKPOKaJIBKYJISTOP MporpamMmupyemslii cexkynaomep, pH — wmerp-muwmmuBonstmerp pH — 300,
HOHOMEp-yHUBepcanbHbI DB-74, crenn «bbITOBbIE XMMHYECKHME UCTOYHUKH TOKa», YCTAHOBKA IS
ornpezeneHus: o0bemMa BOJOpO/ia, YCTAaHOBKA JJIsi MPOBEACHHS pabOT MO ANEKTPOXUMUHU, KaJTOPUMETP,
o0yyJaromye ¥ KOHTPOJIUPYIOIINE KOMIBIOTEPHBIE TPOTrpaMMbl, MUKpOCKOIbI, KOMIIEKTHI T1akaToB
10 OCHOBHBIM pa3jiejiaM XUMUHU.

VYyeOHo-HarngaHbple ocodus: Ilepuoanueckas cucrema, Tabmuna pactBopumoctd, MHCTpyKIus 1o
TEeXHHKE 06€30MacHOCTH

IIK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monuTop 17 , IIpoekTop Acer , Dxpan Matte .
[lepeuens ocHoBHOTO Jaboparopuoro obopynosanus: [IK DUAL-G2010/2KK18,5, IIK P-4/monutop
17 , mpoektop BenQ, sxpan ECONOMY.

[lepeueHb OCHOBHOTO TaOOPATOPHOTO 00OPYIOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE
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1. KommnereHUUH U UX HHAUKATOPBI, GopMupyemMble B Ipouecce 0CBOCHUS
AUCHUIIIMHBI

OIIK-1. CnocobeH pemars TUIOBBIE 3a7aydl MPOGECCHOHATBHON NEATETLHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTE€MaTHYeCKHX, ECTECTBEHHOHAYYHBIX M 0OOIIenpodeccroHanbHBIX
AUCHUIUIMH C TPUMCHCHUCM I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaL[I/IOHHBIX TEXHOJIOT U

Kon u HaunmenoBanue
HAMMCHOBAHIE ®opmupyemsbie 3YH OIIEHOYHBIX
CPEICTB
WHJIUKaTOpa Texy- | Tpoex
JIOCTUXKECHUS man | yrounas
KOMIIETEHLIUK 3HAHUS YMCHHSI HaBBIKU arTecTa | arTecTa
st st
NJ-1 onk-1. OO6yuaromuiics OObyuvaromuiica | OOyuaromuiics 1. oryer | sx3ameH
Hcnone3yer JOJKEeH 3HATh: | TOMDKEH YMETh: | JIOJDKEH BIAJCTh: E;’@pam
OCHOBHBIE OCHOBHBIE€ 3aKOHBI | HCIIOIb30BATh HaBBIKaAMHU: PO
3aKOHBI €CTECTBEHHOHAy4Y | OCHOBHbIE UCIIOJIb30BaHUs paGore;
€CTECTBEHHOHAYY HBIX JMCUHUIUIMH | 3aKOHBI 3HAHUU 2.
HBIX JUCHUILIAH (xumun) JUISL | €CTECTBEHHOHAY | OCHOBHBIX TECTHPOB
JUISL PEIICHUS pelIeHus YHBIX 3aKOHOB anue
CTaHJIaPTHBIX CTaHIapTHBIX JUCLUILINH €CTECTBEHHOHAYY
3a/1a4 B 3a1a4y B | (XUMHH) JUISL | HBIX  JTUCUUIUIHH
COOTBETCTBUU C COOTBETCTBUM  C | PEIICHUS (xumun) JUTS
HaIpaBJIEHHOC- HaMpaBJIEHHOCTh | CTaHJIAPTHBIX peleHus
TBIO 10 3a1a4y B | CTaHIapTHBIX
npodeccuoHab- npoeCCHOHANIbH | COOTBETCTBUM € | 33734 B
HOM JIeATENbHOCTH | OM JESITENbHOCTU | HAallPaBJI€HHOCTb | COOTBETCTBUHM  C
—(b1.0.11-3.1) 10 HaIpaBJIEHHOCTh
npodeccuoHanp | o
HOI npogeccuoHaIbH
NESTENIbHOCTH - | OW J1eATeNbHOCTH-
(b1.0.11-V.1) (b1.0.11-H.1)

JOCTHKEHUS KOMIIeTeHIIU

2. Hoxa:saTeJm, KPUTEPUHA U HIKAJIA OLICHUBAHUA MHAUKATOPOB

N-lonk-1. Ucnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX ITUCIUIUIMH JUIS pEIICHUS
CTaHJApTHBIX 33]]a4 B COOTBETCTBHH C HANPABIEHHOCTHIO MPO(EeCCHOHAIBHON eI TeTbHOCTH

[Tokazarenu Kputepuu u mkasna olieHUBaHUS pe3yJabTaTOB 00YUYEHHsI 110 TUCHHUTLIINHE
OLICHUBAHHUS Henocrarounsriit JlocraTouHbIi Cpennuii ypoBeHb BeIcokuii ypoBeHb
(dopmupyemblie YpOBEHb YpOBEHb
3YH)

b1.0.11-3.1 OO6yuarommiics OOyuarommiics OOyuatomuiics ¢ | OOyvaronuiics ¢
HE 3HaeT | cnabo 3HAET | HE3HAYUTEIbHBIMH | TpeOyeMoii
OCHOBHBIE OCHOBHBIC omuoKamMu U | CTCTIICHBIO IOJHOTHI
XUMHUYECKHE XUMHUECKHE OTIEIbHBIMU U TOYHOCTU 3HAET
3aKOHBI, SBJICHMS | 3aKOHBI, SIBJIEHUA | IpoOedaMyU  3HAET | OCHOBHbIE
U TpOLECChl, HA | U TPOILECCH], HAa | OCHOBHBIE XUMHUYECKHE
KOTOPBIX KOTOPBIX XUMHUYECKHE 3aKOHBI, SBJICHUS U
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OCHOBAHBI OCHOBAHBI 3aKOHBI, SIBIICHUS U | TIPOIECCHI, Ha
TTPUHIIHAITBI TIPUHIIAITHI MIPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
JeHCTBUS JIEUCTBUS KOTOPBIX OCHOBAHBI | TIPUHIIUIIBI
00BEKTOB 00BEKTOB TIPUHITUTIBI IIECTBUSL OOBEKTOB
npodeccnoHanbH | TpoecCHOHANBH | IEHCTBUST 0O0BEKTOB | MPOdecCHOHATBLHOMI
Ol JIEATENIPHOCTH | O JEATEIbHOCTH | TPO(ECCHOHATLHOW | JIeITeIbHOCTH u
u KOTOpBIC | U KOTOpBIC | IEATEIBHOCTH U | KOTOpBIC
HCIIOJIB3YIOTCS UCIIOJIB3YIOTCS KOTOpBIC HCIIOJIB3YIOTCSA  JUIS
JUISt peuieHus | st pEIICHUS | UCTIONB3YIOTCS  JUIS | PEIICHUS
npodeccnoHabH | TPO(HECCHOHANBH | PEIICHUS pohecCHOHATLHBIX
BIX 3a]1a4 BIX 3aJ1a4 po(eCCHOHANIBHBIX | 3a7a4

3a1a4
b1.0.11-V.1 OO0yyarormmiics OO0yyvarommiics OOyuarommiics OObyuarommiics
HE yMeeT ci1abo ymeeT yMeeT ymeer
HCIIOJIE30BATh HCIIOJIB30BATh HCIIOJIb30BaTh HCIIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
XUMHYECKHE XUMHYECKHE XUMHYECKHE XUMHYECKHE
3aKOHBI U 3aKOHBI U 3aKOHBI U ITOHATHS | 3aKOHBI U ITOHATHS
TTOHSITHS ISt ITOHSITHS JIst JUTSL pEIIICHHUS JUTSL PEIIICHUS
pelIeHus peleHus Ipo(heCCHOHATIBHBIX | TMPOGECCHOHATBHBIX
npodeccuoHanbH | npodeccuoHanbH 3aja4 ¢ 3aja4
BIX 3aJ1a4 BIX 3aJ1a4 HE3HAYUTEIbHBIMU
3aTpyTHECHUSMU
b1.0.11-H.1 OO6yuarommiics OO6yyarommiics OObyuaromuiics ¢ OObyuaromuiics
HE BJIaJCeT ciabo BiageeT HEOOJIBIITUMU CcBOOOJIHO BJIaJeeT
HaBBIKAMH HaBBIKAMH 3aTPyIHCHUSMH HaBBIKAMHU
MIPUMCHCHHUS MIPUMCHCHHUS BJIaJIEET HABBIKAMU MIPUMCHCHHUS
COOTBETCTBYIOIIE | COOTBETCTBYIOIIIE MPUMEHEHUS COOTBETCTBYIOIIETO
ro (usuko- ro (¢usmKo- COOTBETCTBYIOIIIETO ¢duzuko-
MaTeMaTUYECKOTO | MaTeMaTHYECKOT ¢buzuko- MaTeMaTH4YeCKOTO
amnmapara, 0 ammapara, MaTEeMaTHYECKOTO | armapara, MeTOOB
METOJIOB aHallu3a | METOJIOB aHallu3a | amnmapara, MeTOOB aHanu3a u
u u aHajgu3a u MOJICTTUPOBAHUS,
MOJICTTUPOBAHUS, | MOJEIUPOBAHUS, MOJICTTUPOBAHUS, TEOPETUYECKOTO U
TEOPETUYECKOTO U | TCOPETHUECKOTO | TEOPETUYSCKOTO U | IKCIEPUMEHTAIBHO
AKCIIEPUMEHTATIbH u AKCIIEPUMEHTAIBHO r'0 MCCIICIOBaHUS
oro SKCIIEPUMEHTAITH r0 UCCIEI0BAHUS TIPH pEIICHUN
HCCIICIOBAHUS HOT'0 MIpH pEIICHUN npodecCHoHATBLHBIX
MIPH PEIICHUN UCCIIeIOBaHMS | TIPOECCHOHATBHBIX 3a7a4
npodeccuoHanbH MIPH pEIIeHUN 3a1a4
BIX 3a/1a4 npodecCHOHAIIbH
BIX 3a/1a4

3. TumnoBble KOHTPOJbHBIE 3aJaHUS U (MJ1M) HHbIE MAaTepHAJIbl, He0OX0AUMBbIE /ISl OLIEHKHU
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3y0IIMX

copMHpPOBAHHOCTH KOMIIETEHIHI B NpoLecce OCBOCHUS JUCIUNIMHBI

TunoBble KOHTPOJBHBIC 33JaHUSI U MAaTEPHAIIbI, HEOOXOAMMBIE JIJIsl OIICHKU 3HAHWM, YMEHUHN U
HaBBIKOB, COZIEPIKATCS B YICOHO-METOAMYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. T'uaponu3z coneit [DnekTpoHHBINH pecypc]

METOA. yKa3. JUIsl CaMOCTOSITEIbHON paboThI

CTYJICHTOB [OYHOH H 3a04HOM (opMbl oOyueHusi HampasieHuid 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka M 3ieKkTpoTexHuka, 19.03.02 IlpoaykTbl nmUTaHUS U3 PACTUTENIBHOIO ChIPbS,
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23.03.03 OkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTUYECKMX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnble TpancmopTHO-TexHomoruyeckue cpencrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii 'AY, UactutyTt arpounkenepun .— Yensounck: KOxno-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpun. — bubnmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn u3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUW [DIEeKTPOHHBIM pecypc] : METoHm. yKa3. s
CaMOCTOSITENTLHOW pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00ydeHus HampasieHui 35.03.06
Arpounxenepusi, 13.03.02 DnekrposHepreTuka u snekTporexuuka, 19.03.02 [IpoaykTel nuTaHus U3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyatanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, cnernuaibHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKanbHOM cetr. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTpoin3 BOAHBIX pPACTBOPOB coyeld [DIEKTPOHHBIA pecypc] : MeToH. yKa3. Ui
CaMOCTOSITENILHOM paboOThl CTYIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampasieHuir 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. baroBckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummxenepun .— Yensbunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokanbHOM cetu. http://nbl.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuK [DJIEeKTpOHHBIA pecypc] : METOA. yKas. Ui
CaMOCTOSITENIbHOM paboThl [As11 OakanaBpoB OYHOW M 3a04HOM (opmbl 00ydeHMs HaIpaBiICHUN
35.03.06 Arpounkenepus, 13.03.02 Onexrposnepreruka u snekrporexHuka, 19.03.02 IIpogyxrsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 Dkcmmyaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIINH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpanecknit TI'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaIbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
palboThl CTYEHTOB [OYHOW W 3a04HOM (popmbl 0OyueHus HampasieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnektposHepreTnka M 3neKTpoTexHuKa, 19.03.02 IIpoaykTsl mUTaHUS U3 PACTUTEIBHOTO
celppsi, 23.03.03 Okxcrulyarauus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermanbHocTH  23.05.01 Haszemubple TpaHcmopTHO-TeXHONMOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: KOxxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/e/asiiolue npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHUi1, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKTepu3yomux ¢copMUPOBAHHOCTH
KOMIIeTEeHIM I

B nmaHHOM paszpenie METOOMYECKUME MaTepuasbl, ONPEACISIOIINE MPOUEAYPHl OLICHUBAHUS
3HAHWUM, YMEHUW, HABBIKOB M OMbITAa ACATEIBHOCTH, MO JUCIHUIUIMHE «XUMUS», MPUBEICHbI
MPUMEHUTEIBHO K KaXIOMY M3 HCIIOJIb3YEMbIX BHIOB TEKYIIErO0 KOHTPOJS YCHEBAEMOCTH U
MIPOMEKYTOUYHON aTTECTAIIMN 00YJarOITuXCsl.
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4.1. OnleHOYHbIE CPEACTBA ISl MPOBEACHUS TEKYLEro KOHTPOJISl yCIIeBAeMOCTH

4.1.1. OnieHuBaHuEe OTYETA 110 JTAOOPATOPHOI paboTe

OTuet no 1abopaTopHON pabOTE UCIIOIB3YETCS IS OLEHKH KaueCTBa OCBOCHUS 00YJaIOIMCS
OCHOBHOH TPO(eCCHOHATBHONH 00pa30BaTEebHOM MPOTrPaMMBbl 10 OTICIBHBIM TEMaM IUCIUILTAHBI.
Copepxanne u opMa oTYETa M0 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJIMYCCKUX YKA3aHUSIX K
naboparopupiM pabotam (. 3 ®POC). CopepkaHue oT4deTa U KPUTEPHHM OIICHKH oTyeTra (Tad.r.)
JOBOJISITCS IO CBEJICHUsI OOYJAIOIINXCS B HAYAJIC 3aHITHIA

Ne OneHouyHbIE CPECTBA Kox n nanmenoBanue
TunoBble KOHTPONBHBIE 3amaHus W (WIM) HWHBIE MaTepHaIbI, WHIUKATOpPa KOMIETECHIIUU
HEOOXOIUMEBIE MJIsl OLEHKH 3HAHWH, YMEHHIi, HAaBBIKOB U (WIIN)

OTBITa JEATENFHOCTH, XapaKTePU3YIIUX CcHOPMHUPOBAaHHOCTD
KOMIIETCHIIUW B IPOLIECCE OCBOCHUS TUCLMUIIMHBI

1. 1. Yto Ha3bIBaeTCS TUAPOIU30M? WJI-1.01K-1
2. Nonnoe mnpousBeneHue BoAbpl. YTo Takoe BomopoaHsiil | Mcmombiyer OCHOBHBIE
MOKa3aTeib? 3aKOHBI €CTECTBEHHOHAYYHBIX
3. Tunsl rugpOaM3a CONEH. TUCHUIUIMH ISl peIIeHUs
4. CocTaBUTh ypaBHEHUS PEAKIHMi THAPOIIN3a COJEH. CTaHIapPTHBIX 3a1a4y B
5. KonuecTBeHHbIE XapaKTePUCTHKH THAPOIH3a COOTBETCTBUU c

HAIPaBIEHHOCTHIO
po(hecCuOHATLHOM
JESITEIIbHOCTH
Mlkana Kpurtepuu oneHuBaHus
- U3JI0’)KEHHE MaTepHalia JJIOTHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/ICHUE TEPMUHOJIOTHEN;
Orenka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBaTh CBOM CYXKJIEHHs NPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTHMuHO)
- YMEHHUE ONUCHIBaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS U MTPOLIECCHI;
- YMEHHE POBOANTD U OI[CHUBATH PE3YJIbTAThl H3MEPEHHIA;
- cI0COOHOCTh PelIaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/ICHUE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HaHHO€ MPHUMEHEHHE TEOPETUYECKUX 3HAHWW JUId ONHCAHUA
(xopor1110) XUMHAYECKMX 3aKOHOB, SBJICHMH W TPOILECCOB, PEIIEHUS KOHKPETHBIX
3aad, TIPOBENEHHWS W OICHWUBAHHS pE3yIbTaTOB HM3MEpPEHHH, HO
coJiepkaHue U (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.
- N3JI0’KEHHE MaTepHalia HEeMoJIHO, HETOCIe10BaTebHO,
- HETOYHOCTH B ONPEACICHWH TOHSATHH, B TMPHUMEHEHUH 3HAHUHN [UIs
Ouetika 3 ONMCAHWsSI XUMHUYECKUX 3aKOHOB, SBICHHUH M MPOIECCOB, petiieHns
KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLIEHUBAHMSI Pe3y/IbTaTOB U3MEPEHUH,
(YIOBIETBOPUTEIHHO) .
- 3aTpYAHEHUs] B 00OCHOBAaHUM CBOMX CYXKJICHHIA;
- 0OHapy>KuBaeTcsi HEIOCTaTOYHO TIyOOKOe MOHMMaHHE H3YYEHHOI'O
MaTtepuana.
- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHMIL; JOMYIIEHbI OUTHOKU
B OIpE/EJICHUH MOHITUNA M OMMCAHUM XMMHUYECKUX 3aKOHOB, SIBJICHUN U
Onenka 2 MIPOIIECCOB, MCKAXXEH HUX CMBICI, HE PpEIICHBl 3aJaud, HE IPaBHIBHO
(HEey/1I0BJIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUI;
- He3HaHUWE OCHOBHOTO MaTepuaia y4yeOHOW MPOrpaMMbl, JOMYCKAarOTCs
rpyOBI€ OIIMOKHU B U3JIOKCHHH.
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Ixana

Kpurtepuu oneHnBanus

OLeHKa «3a4TEHOY

- U3JI0)KEHHME MaTepuasa JIOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 00OOCHOBATH CBOM CYXJCHUS MPH OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHME ONIUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U TIPOLIECCHI;

- YMEHUE NPOBOAUTH U OLIEHUBATh PE3YJIbTaThl U3MEPEHU;
- CIIOCOOHOCTH pelIaTh WH)XCHEPHbIE 3a/a4M (JOIMyCKAeTCsl Halln4ue
MaJIO3HAYUTENFHBIX OIIMOOK HJIM HEJOCTATOYHO IOJHOE PACKpPHITHE
COJIepKaHHWE BOIpPOCA WM IOIPEIIHOCTh  HENPUHLUIHNAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHC HGO6XOZII/IMI)IX TCOPCTUUCCKHUX 3HaHI/If/'I; JOIMYIICHBI
omuOKU B OIpeaACICHUN IMOHATUN W OIMMCAHUH XHMMHYSCKHX 3aKOHOB,
SIBJICHUM U IpouecCoOB, MCKAXCH HMX CMbLICII, HC PCIICHLI 3aJa4u, HEC

OI_IeHKa «HE 3a4YTCHO»

rpyObIe OMOKH B N3JI0KEHUH.

MIPaBWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUIL;
- He3HaHUE OCHOBHOTO MaTepuaia yaeOHOH MpOorpaMMBbl, JOMYCKAIOTCS

npodeccnoHanbHOM

4.1.2. TectupoBanue

0o0pa3oBaTeNnpHON MpOrpamMMmbl IO

TGCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJId OLCHKU KadCCTBa OCBOCHHA 06yqa}om1/1Mcs1 OCHOBHOH
OTACIbHBIM TEMaM HWJIM  pas3aciiaM

TUCHUTITUHBL. TecT mpeacTaBisieT coO0M KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJIaHUM, TTO3BOJISTFOIITNI
YIPOCTUTh TPOLEAYPY H3MEPEeHUsS 3HAHUW M yMeHuW oOyyaronmuxcs. OOydaromuMcs BBITAIOTCS
TECTOBBIE 3a7aHus C (HOPMYIUPOBKON BOMIPOCOB M MPEIIOKEHUEM BbIOpATh OJIUH MPaBUJILHBIN OTBET
W3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne OueHOYHbBIE CpeICTBA Kon v HaumMeHOBaHuE
Tumnossie KOHTPOJIBHBIC  3aJaHUd U (I/IJ'II/I) HWHBIC MaTCpualibl, I/IH}II/IKaTOpa
HEOOXOMMBIE IS OIEHKU 3HAHWIA, YMEHWH, HABBIKOB M (WJIH) OIBITa KOMIIETEHIMHA
JeSITeIbHOCTH, XapaKTepU3YIOMIHUX CHOPMHUPOBAHHOCTh KOMITETSHIIUH
B ITPOLECCC OCBOCHUS JUCHUIIJIIMHBI

1. 1. Kak Biuser yBenuueHHWE KOHIIGHTPALlUM Ha CTENCHb NJI-1.01K-1
ruaponauza’? Hcnonb3yer 0oCHOBHBIE
- YBEJIMYMBAET 3aKOHEI
- YMEHbIIAET €CTECTBEHHOHAYYHBIX
- He BIIUSET. JTUCIUIUTAH TSl peIICHUS

2. Umetotcst 1M pactBopsl ruiapocyibduna Hatpuss NaHS u
xmopuaa meau (II) CuCly, umeromue BClIeaCTBHE THAPOIU3A
COOTBETCTBEHHO CJIA0OMIECTOYHYI0 M CIA0OKUCIYIO peaKIuu.
Kakoii pH Oyner umets pacTBOp, MOTYUEHHBIN NPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHBIX pacTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHCcTaHThI THCCOMAIAN [Tl CEPHUCTON KUCIIOTHI TI0 TIEPBOM
¥ BTOpOH CTYNEHAM COOTBETCTBeHHO paBHBI: Ki =1,72:1072, K;
=6,24-10%, Tlo kakoii CTyHmeHH NpPEUMYIIECTBEHHO IIPOTEKAET
MpolLIeCcC TUCConUanuu’?

CTaHIApPTHBIX 33/1a4 B
COOTBETCTBUH C
HaIpPaBIEHHOCTHIO
npo¢eCCHOHATBHON
JeSITeIbHOCTH
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- 110 IePBOH

- 10 BTOPOU

- 110 TPETbEU

- 110 TMIEPBOM U TPETHEH.

4. Kakas u3 coneit OyeT moaBeprathecsi THIPOTU3Y?

- NaCl

- K2S04

-BaSO4

- FeCl2

-KNO3

5. Kak Bnusietr yBenuyeHnue qaBjieHHs Ha CTENeHb rUApon3a’?
— YBCJIMYUBACT

— YMEHBILIAET

- HE BJIMACT.

6. Eciiu B pacTBOpEe YMEHBINIAETCS KOHIIEHTPAIUS HOHOB BOAOPO/IA, TO:
- yncjeHHoe 3HauyeHue pH pacrBopa pacrer

- paCTBOp CTAaHOBUTCA MEHEEC LICJIOYHBIM.

- ynclieHHoe 3HadeHne pH pacTBopa ymMeHbIIaeTcsl.

- pacTBOp CTAaHOBUTCS O0JIee KHUCITBIM.

7. Onpenenmuts pH 0,0005M pactBopa cepHOl KHCIOTHI. BBIOpaTh
BapHaHT IPaBUJILHOI'O OTBETA.

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

8. B kauecTBe a30THOro ynoOpeHus! HCHONb3yeTcs CyIb(haT aMMOHHUS.
Kakas cpena 6yzet mpu pacTBOpPEHUH 3TOH coyv B Bojie?

- KHCJIas

- IIEJI0YHAas

- HEUTpanbHasl.

9. Eciin u3BeCcTHO, YTO B PacTBOpPE YMEHBIIACTCS YHCIICHHOE 3HAUCHHE
pH, To:

- KOHLIEHTpAIMs HOHOB BOJIOPOJa YMEHBIIAETCS

- KOHIIEHTpAIIHsI HOHOB THPOKCOTPYIIIBI pacTeT

- KOHLIEHTPAIMs HOHOB B PaCTBOPE HE N3MEHSIETCS

- pacTBOpP CTAHOBMTCSH 00J1ee KHCJIBIM.

10. /ToGaBneHre Kakoro BelIecTBa K BOJE TMPHUBENET K YMEHBIIICHUIO
pH cpenp1?

- XJIOpHJa HaTpuUs

- KapOoHaTa Kajus

- cyabgara aMmMoHus

- HUTpaTa HaTpHJL.

[To pe3ynmpTaTam TecTa OOYYArOMIEMYCSl BBICTABISETCS OICHKA «OTIUYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIHHO» WUITH «HEYOBICTBOPUTEITHHO.

Kputepun onenuBanusi oTBeTa (TadJl.) JOBOAATCA JO CBEASHHUS OOydaloluXcs 10 Hayania
TECTUPOBaHUA. Pe3ynbTaT TeCTUpPOBaHUS OOBSABISAECTCA OOYYArOIIEMYCsl HEIIOCPEICTBEHHO TOCIIE €Tr0
CIaum.

HIkana Kpurepun oueHuBanus
(% npaBHJIBbHBIX 0TBETOB)
Ornenka 5 (OTJIMYHO) 80-100
Onenka 4 (xoporo) 70-79
Onenka 3 (yIOBJIETBOPHUTEIHHO) 50-69
Onenka 2 (HEYJOBICTBOPUTEIHHO) meHee 50
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4.1.3. KonTpoabHasi pabora

KOHTpOJ’IBHaH pa60Ta HCIIOJIB3YCTCA IJId OLUCHKHM Kad€CTBa OCBOCHHA CTYICHTOM OCHOBHOH

npodeccnoHaTbHOM 00pa3oBaTeNbHON MPOTPAMMBI 110 OT/ICTBHBIM TEMaM JIUCHUIUTHHBL. KOHTpoIbHAsS

paborta

OLCHUBACTCA II0 YCMOTPCHHUIO IIpE€IioaaBaTCiId OIIEHKOH

«KYHOBJICTBOPUTCIIBHO», KHCYAOBJICTBOPUTCIILHO).

«OTIIMYHO»,

«XO0pouo»,

Ne OLieHOYHBIE CpPE/ICTBA Koa u HaumeHnoBanue
Tunosrsle KOHTPOJIBHBIC 3aJaHus H (I/IJ'II/I) HHBIC MaTe€pualkbl, HHAWKaTOopa
HEoOXOUMBbIE JUIsl OLIEHKU 3HAaHWW, YMEHM, HaBBIKOB U (WJIK) OIIbITA KOMIICTCHITNH
JIEeATEILHOCTH, XapaKTEpU3YIOIINX c(hOopMHUPOBAHHOCTH
KOMHGTGHI_II/Iﬁ B ITPpOLCCCC OCBOCHUS JUCHUIIIIMHBI

1. N/I-1.0mK-1

3amanust UIE KOHTPOJIBHOW paboTHI, oIpeneneHue BapuaHTta | Mcrmonb3yeT OCHOBHBIE

BBITIOJIHCHHMS 3aJJaHUI TIPEJICTABIICHBI METOIMYECKOM ITOCOOHH: 3aKOHBI
XoxnoB, A. B.Xwumus [DnexTpoHHBIH pecypc] : ydueOHOE | eCTeCTBEHHOHAYYHBIX

nocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— YensOuHck: NUCOUIUINH JUIA

UT'AA, 2015 .— 131 c. : Tabn. — C npun. — 0,9 MB .— Pexum pereHus

nocryna http://nb.sursau.ru:8080/localdocs/himi/3.pdf CTaHJIAPTHBIX 33]1a4 B
COOTBETCTBHU C
HaIpaBJIEHHOCTHIO
pohecCHOHATLHOM

ACATCIIbHOCTH

CogepxaHue KOHTPOJIbHOM pPabOThl W KpUTEpHH OLEHKH (Tabi.) MOBOISATCS O CBEACHUS
CTYJIEHTOB TIpH BbIaue 3a1anusi. O1ieHKa OOBSBISIETCS CTYJEHTY HETIOCPEACTBEHHO T0CIIE TTPOBEPKH.

Ixana Kpurepun oueHnBanus

(% npaBHJIBbHBIX 0TBETOB)

Conepxxanne KP nomHocThio cooTBeTcTBYeT 3agaHuto. KP comepkur
JIOTUYHOE, TOCIIE0BATEIbHOE W3JIOKEHHE MaTepuana ¢ TMpaBUIHHBIM
pereHnemM 3ajad

Onenka 5 (OTIUYHO)

Conepxxanne KP momHocThiO cooTBeTcTBYeT 3aaanuio. KP comepkut
JOTUYHOE, TOCIIEOBAaTEIbHOE HM3JI0KEHHE MaTepHaia C IPaBUIEHBIM
pemenneM 3amad. VIMEIOTCst ollHAa-JiBEé HECYIICCTBEHHbIC OIIMOKH B
HCIIOJIb30BaHNU €UHUI] USMCHCHHS, B IIOCTPOCHHBIX T’pa(bI/IKaX, cxemax
UT.J

OueHka 4 (xopot1io)

Omnenka 3 (ymoBnetBoputenbHo) | Comepxanme  KP 9acTuuHO  HE  COOTBETCTBYET — 3aJAHUIO.
[IpocmarpuBaeTcsi HENMOCIENOBATENLHOCT M3JI0KEHHSl MaTepuaa,
NPEJICTaBICHBl  HEJIOCTaTOYHO  OOOCHOBAaHHBIE  TEOPETHYECKHE

MOJIOXKEHUS!, UCIIOJIb30BAaHHbBIE MTPH pelleHnH 3a1au. Mmerorcs: ommoku
B HCIIOJIb30BAHUM €IMHHUII U3MEHEHMS, B IOIYUYEHHBIX PE3yJbTaTax, B
MTOCTPOEHHBIX rpadukax, cxemax u T.1

Conepxanne  KP  4YacTHyHO  HE  COOTBETCTBYET  3aJJaHUIO.
[IpocmatpuBaeTcss HEMOCIENOBATEIBHOCTh H3JIOXKEHUS MaTrepuaia,
MPEJICTABIEHbl  HEJOCTaTOYHO  OOOCHOBAaHHBIE  TEOPETHUYECKHE
TIOJIOKEHUS, WCIIONIb30BAaHHBIC TPU pemieHnn 3amad.  Mmerorcs
CYIIECTBEHHBIE OIMMOKKM B WCHOJIb30BAHUHM CIUHUI] H3MCHCHHS, B
MOJTyYEHHBIX Pe3yIbTaTax, B IOCTPOCHHBIX TpaduKax, cXeMax ! T.J

OneHka 2
(HEeYyIOBJIETBOPUTEINBHO)

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA JIJIsl MPOBEAEHUS MPOMEKYTOYHOM aTTeCcTAlluU

4.2.1 3auer
3adeTr He MPEAYCMOTPEH YUYECOHBIM IJIAHOM
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4.2.2. Dx3aMeH

Ok3aMeH sABiseTcd (GOpMOMl OLEHKM KadecTBa OCBOCHMsS OO0YYaroIUMCs OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHON NpOrpaMMbl IO pasfenaM AUCHMIUIMHBL [lo pesynbratam
9K3aMeHa 00y4aloLIEeMYyCs BBICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOILIO», «YAOBIETBOPUTEIBHO» WU
«HEYIOBJIETBOPUTEIILHO».

OK3aMeH N0 AUCUUILUIMHE IPOBOJUTCS B COOTBETCTBUM C PACHMCAHUEM IPOMEXKYTOUHOM
aTTecTallid, B KOTOPOM YKa3bIBa€TCsS BPEMS €0 MPOBEACHUS, HOMEP ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEPXKAECHHOE paclucaHue pa3MeIaeTcs Ha HH(OPMAIIMOHHBIX CTEHAAX, a TAK)KEe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VYpoBeHb TpeOOBaHMH Ui NPOMEXKYTOUHOM aTTeCTalMM OO0YyYarolUMXCs YCTaHABIMBAETCS
paboueii mporpaMMoi AUCIUIUIMHBI M TOBOAMUTCS 10 CBEJCHUS 00yJarOIIUXCsl B HA4ale CeMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jekropamu. C pa3pelieHus 3aBeayrouiero kadeapoi
Ha 5K3aMEHE MOXET IPUCYTCTBOBATh IpenojaBareib Kadeapbl, NPUBJICUEHHBIH i1 NOMOIIM B
npueMe HK3aMeHa. B cioydae OTCYTCTBHMSL BeAyIIEro IpernojaBaress 53K3aMeH IpPUHUMAETCs
IIPEIo1aBaTeIeM, Ha3HaYE€HHBIM PaCIOPSKEHUEM 3aBeyIoUIero kadeapoil.

[TpucyrcTBHMEe Ha 53K3aMeHe mpernojaBaTenel ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacHopsDKeHUs. PEKTOPa, IMPOPEKTopa Mo y4eOHOI paboTe nim AekaHa (paKyabTeTa He JOIyCKaeTcs.

OOyuaromiuecs Ipu sBKE Ha 9K3aMeH 00s3aHbl UMETh IPU ceOe 3a4eTHYI0 KHHKKY, KOTOPYIO
OHH IPENBABISAIOT IK3AMEHATOPY.

Jlis mpoBeieHus 3K3aMeHa BeYIIMA MTperoiaBaTellb HaKaHyHe M0JIy4aeT B IeKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCS B JIEKAHAT I0CIE OKOHYaHMSI MEPONPUSATUS B
JIeHb IIPOBE/ICHUS 3K3aMEHa WJIM YTPOM CIIEIYIOLIETo JTHS.

DK3aMeHbl MPOBOJATCS IO OujeTaM B YCTHOM WM INHCbMEHHOM BHJE, JHOO B BHJIE
TECTUPOBaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISIOTCS 0 YCTaHOBJIEHHON (hopMe B COOTBETCTBUU
C YTBEPXKIEHHBIMM Kadeapoil 5K3aMEHAI[MOHHBIMH BOIPOCAMU WU YTBEPKAAIOTCS 3aBEAYIOIIUM
kadenpoii exxeroqHo. B Ounere comepxutcs 3 Borpoca.

DK3aMeHaTOpy MPEAOCTABIISAETCS MPABO 337aBaTh BONPOCHI CBEpX Owmiera, a Takke MOMHUMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUISl PELIEHMs 33Jaydl W TPUMEPHI, HE BBIXOSAIINE 33 pPaMKU
MPOHJEHHOI0 MaTepuaa 1o U3y4aeMon JUCIUILINHE.

3HaHUs, YMEHHsI M HABBIKU OOYYAIOIIMXCS ONMPENEIAIOTCS OLIEHKAMHU «OTIMYHOY», «XOPOIIO»,
«yIlOBJIETBOPUTEIBHO»,  «HEYAOBJIECTBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHHKKY 00yUaroIIerocs B IeHb 3K3aMeHa.

[Ipy mpoBeneHUM YCTHOIO 3K3aMEHa B ayAMTOPUM HE JIOJDKHO HAXOJUThCS 0ojiee BOCHMU
o0yJaroImuxcs Ha OHOTO MPEero aBaTes.

[Ipy mpoBeneHUM YCTHOTO 3K3aMeHa OOy4arouuiicsi BHIOMpaeT SK3aMEHAIlMOHHBIM OWJIET B
cllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP SK3aMEHAI[MOHHOTO Ouera.

Bo Bpems 5sk3ameHa oOydaromuecs MOTYT IIOJb30BATBCA C Pa3pelICHHs SK3aMeHaTopa
pPOrpaMMOil JTUCIMIIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, IPYrMMH IMOCOOMSIMH U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moaroToBku OTBeTa MpHU cladye dK3aMeHa B YCTHOH (opMme JOIDKHO COCTaBISATH HE
MeHee 40 MUHYT (IO KEJNaHHUI0 00YyYarolIerocs OTBET MOXKET ObITh TOCPOUYHbIM). Bpemsi oTBeta — He
6onee 15 MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY 1O BEIOpAaHHOMY UM
Ounery, UMeeT MpaBO Ha BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOIJICHHEM BPEMEHHM Ha
noarotoBky. IIpu OoKOHYaTeNTbHOM OIEHMBAHUHU OTBETA OLIEHKA CHUXKAaeTcs Ha oauH Oami. Brriaua
TPEThEro OmiieTa He pa3peraeTcs.

Ecnn oOyuarommiicss sIBUICS Ha 5K3aMEH, M, B3sB OWJIET, OTKa3aJicsi OT IPOXOXKICHHS
aTTecTallud B CBA3M C HEMNOATOTOBIEHHOCTBIO, TO B BEJOMOCTHM €MY BBICTaBJISIETCS OLICHKA
«HEYJOBJICTBOPUTEIBHO.

Hapymenne aucUUIUIMHBIL, CHUCHIBAHHE, MCIOJIb30BAaHUE OOYUYAIONIMMHUCA HEpa3pelIeHHbIX
NEYaTHBIX M PYKOIHUCHBIX MaTe€pHajoB, MOOWIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
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KOMITBIOTEPOB, HOYTOYKOB M JPYIMX BHOB JINYHOW KOMMYHHKAIIMOHHON M KOMITBIOTEPHON TEXHUKH
BO BpEMsI aTTECTAIIMOHHBIX MCIIBITAHUM 3arpelieHo. B ciaydyae HapymeHus 3Toro TpeboBaHus

npenoaaBaTenb 0053aH yIalUTh 00YYalOMIErocst U3 ayIUTOPUH U MPOCTaBUTH €MY B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIHHOY.

BricTaBneHne OIEHOK, TMOMYYEHHBIX IPU TOABEJCHUU PE3YIbTATOB  IPOMEXKYTOYHOMH
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY IPOBOAMTCS B
NPUCYTCTBUHM camoro oOywaromierocs. [IpernogaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3amHCceld O pe3ylbTaTax MpPOMEXKYTOYHOW aTTecTallH B
3a4€THO-9K3aMEHAMOHHYIO BEJJOMOCTb U B 3a4ETHBIC KHHKKH.

HesiBka Ha 5K3aMeH OTMEYaeTCs B 3a4€THO-9K3aMEHAIIMOHHON BEIOMOCTH CIIOBAMH «HE SIBUJICS.

Jns o0ydaronmmxcst, KOTOpbIe He CMOTJIM CIaTh 3K3aMEH B YCTAHOBJICHHBIC CPOKH, Y HUBEPCUTET
yCTaHaBJIMBACT TEPUO] JTUKBUAALNH 33J0JDKEHHOCTH. B 3TOT nmepuos mpenopaBaTeny, NpUuHAMABIINE
9K3aMEH, JIOJDKHBI YCTAaHOBHUTH HE MEHee 2-X JHEH, Korja oHM OyIyT NPUHHMATh 33J0JDKEHHOCTH.
Wudopmanus o TUKBUAAINH 33I0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIMOHHOM JIHCTE.

OOyuarouMesl, MOKa3aBIIMM OTJIUYHBIE M XOpOLIME 3HAaHUS B TEUYEHUE CeMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBa€MOCTH, MOXET OBITh IMPOCTaBJIEHA SK3aMEHALMOHHAsS
OLIEHKA JIOCPOYHO, T.€. 6e3 cauu sk3amMeHa. OLeHKa BBICTABIAETCS B 3K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WNHBanuasl U IHIa ¢ OrpaHUYECHHBIMUA BO3MOXHOCTSIMH 37I0POBBSI, MOTYT CIaBaTh K3aMEHBI B
MEXCECCHOHHBIN TIEPUO/] B CPOKH, YCTAHOBJICHHBIC WHANBUIYAIbHBIM YU€OHBIM IIAHOM. VIHBaIH Bl 1
JMIA ¢ OrPaHUYECHHBIMH BO3MOKHOCTSMH 3JI0POBBS, UMEIOLIME HAPYIICHHUS ONOPHO-IBUTaTEIBHOTO
ammapara, JOIYyCKAaloTCS Ha AaTTeCTAllMOHHBIE HCIBITAHUS B  COMPOBOXIEHUH ACCHCTEHTOB-
COIPOBOXKJAFOIIHX.

[Ipouenypa mnpoBeneHHs NIPOMEXKYTOUHON aTTeCTalMU JUIl OCOOBIX CIIy4aeB H3JIOKEHA B
«ITomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallui 0OydYaroIMUXCs Mo
OIIOIl GakanaBpuara, crneuuanurera u Marucrparyps» DPI'BOY BO IOxHo-Ypanbckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1)

Ne OneHouHble CpeCTBa Kon v HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3aJaHusl W (WIM) UHBIE MaTepUabl, MHIMKATOpa
HE00XO0/IMMBbIE Ul OLEHKH 3HAHHWH, YMEHUH, HaBBIKOB U (MJIN) OIBITA KOMIIETEHILIUU

JeSITEIbHOCTH, XapaKTEpU3YIOLUX CPOPMUPOBAHHOCTh KOMIIETEHIIUM
B ITPOLIECCE OCBOCHMSI TUCIUILIMHBI

1 1. OcHOBHBIE 3aKOHBI XUMHUU. WJI-1.01K-1
2. DKBUBAJICHT 3JIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonb3yer
3. DKBHUBAJIECHTHI IPOCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TeopHus CTPOCHHS aTOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBieHUS ANEKTPOHHBIX Gopmyn. [Ipumepsr. JUCLUTUIUH AJIs
6. Pacnipenenenue 3J€KTPOHOB IO SHEPTETHYECKUM STUEHKaM. penieHus
7. DHeprusi MOHU3AIMU U AJIEKTPOOTPULIATENBHOCTh. MI3MeHeHne UX | CTaHJapTHBIX 33]1a4 B

B nepuoanueckoit cucreme Jl. 1. Menzaeneesa. COOTBETCTBUH C

8. CKOpOCTh XMMHYECKUX pEaKI1il. 3aKOH JIeHCTBYIOIIMUX MacC. HaIpaBJIEHHOCTHIO
9. 3aBHCHMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI. npodeccroHaNbHOMI
10. Xumnueckoe paBHoBecue. Koncranrta pasHoBecus. [Ipunmun Jle— JIESITETbHOCTH
[TaTense.

11. 1-3akoH TepMOAMHAMUKH. OHTanblusg. TepMoXUMUYECKHE
ypaBHeHus. 3akoH ['ecca.

12. 2-3akoH TepMoauHaMHKU. OHeprusi ['nub6ca. Hampapnenue
IIPOTEKAHHUS [TPOLIECCOB.

13. XapakrepucThka MOJAPHOW M HEMOJSIPHOM KOBAJIEHTHOM CBSI3HU.
IIpuBectu mpuMepsL.

14. TonopHO-akuenTopHas cBsA3b. [Ipumepsl.
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15. Bonopoanas cBs3b. [Ipumepsl.

16. Monnas cBs3b. [Ipumepsl.

17. CiocoObl BeIpasKeHHsI KOHIIEHTPAIUU PaCTBOPOB.

18. PactBopbl HednekTponutoB. Juddys3usa. Ocmoc. 3akon BanT—
Todda.

19. JlaBnenue mapa Haj pactBopamu. 3akoH Payms (1).

20. U3meHeHue TtemrepaTypbl KUIIEHUS U 3aMEp3aHMsl PACTBOPOB.
3akon Payis (2).

21. PactBopsI anekTponuToB. M30ToHMYECKUI KO DUITHEHT.

22. Teopus 3AEKTPOJIUTUYECKON JUCCOLIHAIIIY.

23. CtyneHyaras IUCCOLMAIUS KACIOT, OCHOBAHUM U COJICH.

24. Crenenp guccouuanuu. @OaxkTopbl, BIUAIOLIME Ha CTENEHb
JUCCOLIMAINY.

25. Monnoe npousseaenue Boasl. PH cpensl. THaukaTopsl.

26. Bo3moskHble cirydau ruzipoinsa coueil. [lpumepsr.

27. OKHCIUTENBHO-BOCCTAHOBHUTENBbHBIE peakuuu. [Ipumepsl.

28. AMdoTepHOCTb.

29. OKuCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB M MX
nonoxkenue B cucreme J.M. MenneneeBa. OCHOBHBIE OKUCIUTENIU U
BOCCTaHOBUTEJIH.

30. DnexTpoAHbIi NoTeHIIUA. BOIOpOAHBIN 3JIEKTPOI.

31. HopmasibHble 5J€KTPOJAHBIE MOTEHUMANbl. PsAn HanpskeHui
METAaIJIOB.

32. T'anbBaHuueckuii aneMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aeMenta. @opmyna HepHera.

34. DnexTposin3 PacTBOPOB U paciuiaBoB. 3akoH Dapajes.

35. Ilpomecchl, MpoOTEKaroMe INPU DJIEKTPOJIU3E C PaCTBOPUMBIM
anosoM. O6acTy MPUMEHEHHS JJICKTPOIU3a.

36. AKKyMynsaTOpBL. THIIBI aKKYMYJIATOPOB.

37. Ilpoueccsl, MpOTEKAIOIIKE MPU pa3psaKe U 3apsAIKe CBHHIIOBOTO
AKKyMYJIITOpA.

38. OO0ure XuMU4eCKHe CBONCTBA METAJLIOB.

39. BzaumonelicTBuE METAIIIIOB ¢ KUCIIOTaMHU.

40. AzotHas kucioTta. OcOOEHHOCTH B3aUMOJICHCTBHS C METaJJIaMU.
41. Meroab!l nony4eHnss METAJUIOB U3 pya. IIpumepsl cOBpeMEHHBIX
CIOCO0O0B TTOJTYYCHUST METAIIOB.

42. KommiekcHble coennHeHus. [Ipumepsl. BHelmHAsS U BHyTpeHH:s
cheprl. KommekcooOpazoBaTenb. 3apsii KOMIUIEKCHOTO HOHA.
Koopaunanuronnoe uucio. Jiuranaer.

43. Tlonumepsl. PHU3UKO - MEXaHUYECKHE CBOWMCTBA MOJUMEPOB. Tpu
COCTOSIHUS: CTEKJIO00pa3HOE, BBICOKOAIACTHYHOE, BI3KO—TEKyUee.

44. Tlonumepsl. IIpuponnsie W CUHTETHYECKHE MOJUMEpPBL. COCTaE
noauMepoB. 3BeHo. Llens. Crenens nonmumepusanuu. [Ipumepsr.

45. IInactmaccel. CocTtaB, NHOJy4eHHE, CBOMCTBA M IPUMEHEHHE.
IIpumepsl.

46. [Tomumepsl. CtocoObI TOTYYSHUS TTOJIUMEPOB.

47. Bunpl kayuykoB. IIpumepsl, cBoiicTBa, IPUMEHEHHUE.

48. Ilommstunen. IlomuxmopBunmi. IlomyueHnue, cBolcTBa U
IIPUMEHEHHUE.

49. IMomuteTtpadTopaTuneH. [lonyyenue, cBOMCTBA U IPUMEHEHHE.

50. CuHTeTHuyecKHe BOJIOKHA, Kiaccuukanus, oOIIMe CBOMCTBa
MOJIy4YeHUe, IPUMEHEHHE.
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51. Koppo3uss Merasios.
[Tpumepsbl.
52. AtmocdepHnast Koppo3usi.

MCETAININYCCKUX HOKpBITHﬁ.

53. MeTo/ibl 321U Thl METAJIOB OT KOPPO3HH.
54. Koppo3uoHHbIE MPOLECCHl, MNPOTEKAIOUIME IPU HapyLIEHUU

MexaHu3M KOPpPO3HMOHHBIX IIPOLIECCOB

Ikama u KPpUTCpHUH OLCHHUBaHWA OTBETA o6yqa101ueroc;1 MMpEaACTaBJICHEI B Ta6n1/1ue

Hlkana Kpurepuu onenuBanust
Ounenka 5 BCECTOPOHHEE,  CUCTEMAaTHMYeCKoe€ M  I[JIyOOKoe  3HaHHe
(0TIM4HO) IIPOTPaMMHOIO  Marepuajla,  yCBOGHHE  OCHOBHOW  H
JIOTIOJIHUTEIbHOM JINTEPATypPhl, PEKOMEHIOBAHHOW IIPOrpaMMOU
JUCLUILIMHBL, TPABUJIBHOE PEIICHUE 3aJa4H.
Onenka 4 IIOJIHOE 3HAHME ITPOrPaMMHOI0 MaTepHalla, YCBOCHHE OCHOBHOU
(xopo110) JUTEPaTypbl, PEKOMEHJOBAaHHOW B IporpaMMme, HaJlU4He
MaJO3HAYUTENbHBIX OMMOOK B  pEHIeHUHM 3aJayd, WId
HEJ0CTAaTOYHO MTOJIHOE PACKPBITUE COAEPKAHUE BOIIPOCA.
Onenka 3 3HaHWE OCHOBHOI'O IPOrPaMMHOr0 MaTepuana B MUHUMAaJIbHOM
(YZOBIETBOPUTEIIBHO) o0beMe, MOIpelHOCTH HENPUHLUIHUAIBHOIO XapakTepa B
OTBETE Ha DK3AMEHE U B PEIICHUH 3a/1a4U.
Onenka 2 npobensl B 3HAHUAX OCHOBHOI'O IPOIPaMMHOIO MaTepuana,
(HEey10BJIETBOPUTEIILHO) NPUHLMIIUAIBHBIE OIIMOKM IIpU OTBETE Ha BOINPOCHI U B
pELICHNN 3aJa4H.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHe-HHS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-HbBIX

OcHoBaHue It
BHECEHUS
N3MEHEHUN

IToamnuce

Pacmmdposka noxnucu

Jlata BHECEeHHS
M3MCHCHUS
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