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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

ﬁ_,,/ ALIL 3pipaHOB
Zr

(C/k/?j&;” R 4 E.JI. JlebGeneBa




10.

11.

COJEPXAHME

[Inanupyemble pe3yiabTaThl OOy4YEHHsSI MO AWCHUIUIMHE, COOTHECEHHBIE C
IJIaHUpYEeMbIMU pe3ysibTaTaMu ocBoeHus: OITOIT

1.1. ILenp u 3324 JUCHUILIAHEI

1.2. KommnereHUUU U UHIAUKATOPHI UX JOCTHXKEHUN
Mecto aucuumiunel B ctpykrype OITOIT

O0beM TUCIHUIUIMHBI U BUIBI YI€OHOH PabOThI

3.1.  Pacmpenenenue odbemMa TUCHMIUIMHEI IO BUAM y4eOHOM paboThI
3.2.  Pacmpezaenenue ydeOHOTO BpEeMEHH I10 pa3jieiaM U TeMam
CtpykTypa u cofep kaHue TUCIHUILTHHBI

4.1. CopepxaHu€ TUCIUTIIUHBI

4.2. ConepxaHue JIEKIHN

4.3. CopepxaHue J1a00paTOPHBIX 3aHATHI

4.4. CopepxaHue NPAKTUYECKUX 3aHATHH

4.5. Bunsl u coepkaHue caMOCTOSITeNbHOM paboThl 00y4arOIIUXCs
Y4eOHO-MeToIn4IecKoe 00ecneueHne CaMOCTOATEbHON paboThl 00yJatomuXcs
0 TUCIUIUINHE

@OoH/T OLIEHOYHBIX CPEJICTB IS TPOBEACHUS IIPOMEKYTOYHOM aTTeCTalluu
oOyJaromuxcs Mo AUCHUIUIMHE

OcHoOBHasl U JONOJHHUTENbHAS ydeOHas TUTepaTypa, He0OXoauMast Uit OCBOCHHS
JUCIUTLTAHBI
Pecypchl nHpOpMAIOHHO-TEICKOMMYHUKAIMOHHOU ceTH « HTepHEeTY,
HEO0OXOIUMBIE I OCBOCHUS TUCITUILINHBI
Meroandeckue ykazaHus Jisi 00y4Jarouuxcsi I0 OCBOSHUIO TUCIUILIUHBI
NudopmaninoHHble TEXHOIOTUH, UCTIOIB3YEeMbIE TIPU OCYIIECTBICHUN
00pa3oBaTeNBHOrO Mpoliecca 10 AUCIUIINHE, BKII0Yas IepeueHb
MIPOrPaMMHOTO OOeCTICUeHUsT U HHPOPMAITHOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TeXHUUYECKas 6a3a, HeOOXoAUMast JJI OCYIIECTBICHUS
00pa3oBaTeNLHOTO MPOIIecca 10 AUCIUTLTHHE
[Tpunoxxenue. ®OH OIEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOIIS
YCIIEBaEMOCTH H MTPOBEACHUS IIPOMEXYTOUYHON aTTECTallny 00YJIarOIINXCsl
JIuct perucrpanuu U3MEHEHUN
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1. Ilnanupyemble pe3yabTAThl 00y4eHHs 110 AUCHHUILINHE,
COOTHECeHHbIE ¢ IVIAHUPYeMbIMHU pe3yJbTaTtamu ocBoennst OIIOII

He.]'lb H 3a1a4YM JUCHHUIIMHBI

BakanaBp no Hanpasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOATOTOBJICH
K CICAYIOUMM BHIaM MNpO(ECCHOHATBHOW AEATEIBHOCTH: IMPOU3BOJCTBEHHO-TEXHOJOTHYECKOM,
HAY4HO-UCCIIEJOBATEIbCKOMN IS TEIBHOCTH.

Heab AucuMnInHbI — CHOPMHUPOBATH y 00YUAIOIINXCS CUCTEMY (DYHIAMEHTAIbHBIX 3HAHHUHU I10
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIed MOJATOTOBKH OakaiaBpa, CrocoOHOTro K 3(QexkTuBHOMY
PELICHUIO MPAaKTUYECKUX 3a/ad CEIbCKOXO3SHCTBEHHOTO TMPOU3BOJCTBA, @ TAK)KE CIIOCOOCTBYIOIINX
JajdbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agayu JHCHHILIUHBI:

— H3YYUTh OCHOBHBIC XHMHYCCKHEC SBIICHHS, OBJIAACTh (DYHIAMCHTAIBHBIMH TOHSITHUIMH,
3aKOHAMH U TEOPHSIMU KJIIACCHYECKOM U COBPEMEHHON XUMHUHU;

— c(hopMHPOBATH OCHOBBI HAYYHOTO MHUPOBO33PECHHUS M COBPEMEHHOTO XMMHUYECKOTO MBIIILICHHS;
O3HAaKOMHUTBCS C HAYYHOH ammapaTypoil W MeTOJaMH XHUMHYECKOTO HCCIICIOBaHMS, MPHOOPECTH
HaBBIKH MPOBE/ICHHS XUMHUECKOTO SKCIICPUMEHTA;

— HAY4YHUTBCS BBIIEIATH XUMHYECKOE COJCp)KaHHEe B MPO(EeCCHOHATBbHBIX 3amadax Oymyiiei
JeATSIIbHOCTH;

— OBJIAJIETh METOIaMH PELICHHUs MPO(ECCHOHATBHBIX 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(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTH.

Konn ®opmupyemsle 3YH
HanMEHOBaHHE
HHIUKATOopa
JOCTHKEHHUS 3HAHUS YMEHHUS HaBBIKH
KOMIIETEHIINU
NJI-1omk- 1 OOyuatomuiics  omkeH | OOyuaronuiics OOyuaromuiics 10JKeH
Hcnonw3yer 3HATh: OCHOBHBIE 3aKOHBI | TOJIKEH YMETb: | BIaJIETh: HaBbIKaMU
OCHOBHBIE 3aKOHBI XUMHM,  SIBI€HUS U | UCIIOJIb30BATh ONMCAaHUA  OCHOBHBIX
€CTECTBEHHOHAYYHBIX | IIPOLIECChl, HAa KOTOPBIX | OCHOBHbIE XMMUYECKHE | XUMUUECKUX  3aKOHOB,
JUCLUIUINH I OCHOBAHBI IIPUHLMIBI | 3aKOHBI W TOHATHUS B | SIBIEHUH M IPOILECCOB,
pelieHus necTBUs 00BeKTOB | TpOo(hecCHOHATILHON Ha KOTOpBIX OCHOBAaHBI
CTaHJApTHBIX 3a]1a4 B | MpoecCHOHATbHON NEATEIbBHOCTH W JUIS | IPUHLUIBL  JIeHCTBUSA
COOTBETCTBUHU C NEeSITeIbHOCTH U KOTOpBIE | PEIICHUs HHKEHEPHBIX | 00BEKTOB
HaIPaBJICHHOCTHIO HCIIONB3YIOTCA s | 3amad — (B1.0.11- | mpodeccronanbHOi
NpoeCCHOHAIBHON | pelIeHUs]  WHXXCHEpHBIX | Y.1) JIESITETbHOCTH 31
JIEATEIIbHOCTH 3amau — (b1.0.11 -3.1) KOTOPBIE UCIIOJIB3YHOTCSA
JUIS pelieHus
VH)KEHEPHBIX
3amad — (b1.0.11-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

JucuunnmHa  «XHMHS»  OTHOCHUTCS K 00s3aTeIbHOM  Y4acTH  OCHOBHOM
npodeccruoHaabHOM 00pa30BaTEeIbHON MPOrPaMMBbI

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

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

3.1. Pacnipenesnienne o0beMa IMCUMIIMHBI IO BUAM Y4eOHOI padoThI

Buz yae6Hoit paboThI KoimuecTBo yacos
KonrakTHasi padora (Bcero) 54
B ToM umcne:
Jlekuun 18

[Ipaktuueckue 3ausarus (I13) -

Jlaboparopusie 3ansTus (J13) 36
CamocrositesibHas padora o0yuawmuxcs (CP) 27
KonTpoJasn 27
Hroro 108

3.2. PacnpenesieHue yueOHOro BpeMeHH MO pa3jejiaM U TeMaMm

B Tom uncine A
=
3
HaumenoBanue pasnena u Beero 4acos KonrtakTtHas padota 8
/11 TEMBI CP T
JI J3 113 =
1 2 3 4 5 6 7 8

Pazgen 1. OCHOBBI CTpOEHMS BENIECTBA

1.1. Beenenne. OCHOBHEIE 7 1 4 - 2 X
3aKOHBI XUMHH.

1.2. | Xumus u nepruoguyeckas 9 3 4 - 2 X
CHUCTEMA DIIEMEHTOB.
CrpoeHune aTOMOB.
Xumudeckas CBI3b.

Pazzen 2. BzauMoIelicTBHS BEIIECTB

2.1. | Xumnueckas 9 2 4 - 3 X
TEpPMOJIMHAMUKA.
OCHOBHBIC 3aKOHBI
TEPMOJIMHAMUKH.
XuMHUecKass KHHETHKA.
XHUMHUYECKOE PAaBHOBECHE.




Pazgen 3 PacTBopbl.

3.1. XUMHYECKHE CUCTEMBI: 15 3 6 - 6 X
PacTBOPBI, AUCTIEPCHBIC
cucteMbl. OCHOBBI
XHMHYECKOI'0 aHaIN3a
BOJIHBIX PACTBOPOB.

Paznen 4. DnekTpoxuMHUuecKre MpoIecChl.

4.1. DNEKTPOXUMHUYECKUE 21 5 10 - 6 X
CHCTEMBI: KMCJIOTHO-
OCHOBHEIC U
OKHUCIIUTENLHO-
BOCCTAHOBUTCIILHBIC
CBOMCTBA BEIIECTBA.
I'anpBanmyeckue
9JIEMEHTHI. XMUUYECKHUE
HCTOYHUKHU TOKA.
DJIEKTPOJIN3 COCTUHEHMUIA.
Koppo3zus merannos u
3a1[uTa OT KOPPO3HUHU.

4.2. Peaknmonnas 10 2 4 - 4 X
CIIOCOOHOCTD BEIIECTB.
XHUMHUYECKHE CBOMCTBA

METAJIJIOB.
Paznen 5. DnemeHThI OpraHuuecKOd XUMUN
5.1. DneMEeHThI OpraHu4ecKon 10 2 4 - 4 X
XUMHUH, TTOJTUMEPHI,
OJIUTOMEPBHL.
Kontposnb 27 X X - X 27
Hroro 108 18 36 - 27 27

4. CTpyKTYpa M CoiepKaHue JHCIHIIIHMHbI

4.1. Copep:kaHue IMCHUTIMHBI
4.1. Coaep:xxanue TUCHUNIMHBI
Pa3nes 1. OCHOBBI CTPOCHUS BeleCTBA
BBenenue
Xumus Kak yactb ecrectBo3Hanus. [Ipeamer xumun. BemmecTBo. Buibl XUMHUECKUX peakLUid.
CBsi3p XMMUHU C IPYTHMHU HayKamMH. 3HaUYCHHE XUMHH B ()OPMUPOBAHWU MBINUICHUS, B H3yYCHUN
IPUPOJIBI M PA3BUTHH TEXHUKU. XUMUS U TPOOIEMBI 3KOJIOTHH.

OcCHOBBI CTpOEHHS BelleCTBA

DNEeKTPOHHOE CTPOEHHWE aToMa M CHCTeMaTHKa XHMHYECKHX JJIeMeHTOB. KBaHTOBO-
MexaHuueckass moaenb atoMa. [Ipunuun Ilaynu u npaBuio Xynaa. CTpoeHHE MHOT03JIEKTPOHHBIX
atoMmoB. Ilepuonuueckass cucrema J[.MI. MenzaeneeBa W H3MEHEHHE CBOMCTB DJEMEHTOB M HX
coenuHeHU. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHEIC CBOMCTBA DJIIEMEHTOB. XHMHYECKas CBSI3b.
OCHOBHBIE TUIIBI U XaPAKTEPUCTUKH CBsI3U. KoBalleHTHAs M MOHHAs CBSI3U. MeTO/1 BAJICHTHBIX CBSI3€H.
I'm6punuzanus. [lonsitue o Merone MOJNEKYyIsApHBIX opOurtaneii. CTpoeHue u CBOMCTBa
NpOCTEUIINX MOJEeKyd. Tumbl B3auMoAeHcTBHS MoJeKysl. KomiuiekcHbie coenuHeHus. OCHOBHBIE
BU/JIbI B3aUMOIEHCTBUS MOJIeKYJ. CUJIbI MEXKMOJICKYISIPHOTO B3auMoaeicTBusa. BonopoaHas cBs3b.
JloHOpHO-aKIlenTOpHOE B3auMoJAeHcTBUE MoOJeKysl. KoMiuiekcHble coeauHeHus. KomIuiekcsl,
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KOMIUIEKCcooOpazoBaTenu. JIuranmpl, 3apsiq ¥ KOOPAWHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX cOeIUHEHUW. [IOHATHE O TEeOpUAX KOMIUIEKCHBIX COCIMHEHHI. XUMHS BEILIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEraTHO€ COCTOSIHHME BeElleCTBa. XHMHUUYECKOE CTPOCHHUE
TBepmoro Ttema. AmopdHoe coctosHHe BemecTtBa. Kpucramiel. Kpucramnmdeckue pemieTKy.
XuMHYecKasi CBsI3b B TBEPABIX Tenax. Meramiauueckas CBSI3b M MeTaibl. XUMHYECKas CBS3b B
MIOJIyIIDOBOJHUKAX M AudIeKTpukax. PeanbHble kpuctaiel. IIpocroe BemecrBo. M3omepusa u
ayuotpornusi. CTpoeHHE aTOMHOTO s/Ipa M pau0aKTUBHOCTh. 30TOmbI, H300aphl.

Pa3gen 2. BzaumMoaelicTBUSA BelllecTB

DJeMeHThl XUMUYECKON TepMOIUHAMUKH. DHepreTudeckrue 3()(eKTbl XMMUYECKHX pPeaKIuii.
BuyTtpenHnss sHeprus u SHTanbnus. Tepmoxumus. TepMoXxuMuUYecKne 3aKOHbI W YpaBHEHUS.
OHTanenus 00pa3oBaHUS XUMHUYECKUX coeanHeHuid. CTaHmapTHOE COCTOSHHE. OHTpPONUS H ee
M3MEHEHUE MPU XUMHUYECKUX Mpoleccax. JHeprus ['md6ca u sneprus ['enbMronpia U ux U3MEHEHUS
[P XUMUYECKUX IIpoleccax. YCIOBUS CaMONPOU3BOJIBHOIO MPOTEKAHUS XUMHUYECKHUX pPEaKIMi.
YcnoBusa xuMudeckoro paBHoBecus. OOpaTuMble U HEOOpATUMBbIEC PEAKIIUU. X UMUYECKHI MOTEHIHAIL.
AKTHUBHOCTB ¥ KOO(Q(PHUIIMEHT aKTUBHOCTH.
Xumudeckoe U (hazoBoe paBHOBecus. 3akoH AeicTBUsl macc. KoHCTaHTa paBHOBECHSI U €€ CBS3b C
tepmoguHamMuueckumMu  QyHkuusmu.  [lpunnun  Jle-lllarense. Xumuueckoe paBHOBecHE B
rereporeHHbIx cucremax. ®a3oBoe paBHoBecue. IIpaBuio ¢da3. Pacmpenenenue BemecTB B
reTeporeHHpIXx cucremax. IloBepxHocTHbie siBiaeHus. CopOuus. AACOpOIIMOHHOE paBHOBECHE.
['eTeporenHsle qUCIIEPCHBIE CUCTEMBI.
Xumpnyeckass KuHeTHKa. CKOpPOCTb TOMOI€HHBIX XUMHUYECKUX peakuuid. OCHOBHOE XHUMHUYECKOE
ypaBHEHUE. 3aBUCHUMOCTb CKOPOCTH XMUMHUYECKUX PEAKLHM OT TeMIlepaTypbl. DHEprus aKkTUBALUU.
I'omorennsiii katanu3. Llenneie peakuun. PU3NYECKUE METOAbl YCKOPEHHS XHUMHYECKHX PEAKIUU.
Koneb6arenbHble peakiuu. CKOPOCTb T€TEPOreHHBIX XMMUUYECKHX peakluil. ['eTreporeHHbIil KaTamms.

Pa3nea 3. PacTBopsl.

Omnpenenenne M kiaccu(uKalus pacTBOPOB. PacTBOpPBI HEINEKTPOIUTOB U AIIEKTPOJIUTOB.
Boanbie pacTBOpBI 3JEKTPOIMTOB. ACCOIMUPOBAHHBIE M HEACCOLMUPOBAHHBIE SJIEKTPOJIMTHI.
CBoiicTBa pPacTBOPOB AaACCOLMHUPOBAHHBIX DJIEKTPOIUTOB. AKTUBHOCTh. OCOOEHHOCTH BOJIBI Kak
pacTBOpUTEIN. DJIEKTPOIUTHYECKas: AUCcoUMalus Boabl. BomopoaHeiil noka3arens cpenbl. MloHHbIE
peakuun B pacTBopax. Jluccouuanuss KOMIUIEKCHBIX COEIWHEHUH. Teopus KHUCIOT U OCHOBAHUU.
KoHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH.

Komnnounneie cucremsl. JlucnepcHOCTh U AUCTIEpCHBIE cUcTeMbl. Kitaccudukanusi KOJIIOUTHBIX
cucteM. 3051 U renu. Munemsl 1 ux crpoenue. [lomydyeHne KOmuIouaHbIX pacTBOPOB. Y CTOMYMBOCTD
KOJUIOUJTHBIX CHCTEM, ONTHYECKUE M DJEKTPUUYECKUE CBOMCTBA. MeETOMBI TOJYUYCHHS] W Pa3pyIICHHS
KOJUIOUIHBIX cucteM. Komnou bl B mpupoaHbIX cucTemMax. PacTBopbl moauMepos.

Pa3neu 4. DiiekTpoxuMu4ecKHe Npoueccol.

OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI. Onpenenenne " KJIaccuuKaIus
3NEKTPOXMMHUUYECKUX mpoueccoB. 3akoHbl @Dapaned. TepMoanmHamMuKa 3JIEKTPOJHBIX MPOLECCOB.
[TonsiTne 00 »neKTpoAHBIX NoTeHUuanax. [anpBaHnuueckue sneMeHTh. OJIC U ee H3MepeHHe.
CranmapTHbIi BOJAOPOAHBIA 3JEKTPOA M BOAOPOJHAS IIKajda MOTEHIMaNoB. YpaBHeHHe HepHcra.
HOTGHHI/IaJ'II)I METATNINYCCKUX, T'a30BbIX n OKHCIHNTECIIbHO-BOCCTAHOBUTCIIbBHBIX OJICKTPOOAOB.
HoHcenekTUBHBIE AJIEKTPOABI W ceHCOophl. MemOpanbl W MeMOpaHHBIH mMoTeHIMan. KuHeTwka
ANEKTPOAHBIX TPOILECCOB. DIEKTPOXMMHUYECKAss M KOHIEHTPALMOHHAs TMOJSIpU3alus. DJIEKTPOIIU3.
[TocnenoBarenbHOCTh AMEKTPOAHBIX MPOLECCOB. BRIX0A 10 TOKY. DINEKTPOJIN3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Koppo3us u 3amura MeTainoB U cruiaBoB. OCHOBHBIE BHUbI KOPPO3UH. XUMUYECKasi KOPPO3US.
DnekTpoxuMHuiecKas koppo3us. Kopposus mona aeiicTBueM OIyKIAIOMUX TOKOB. METOIbI 3aIUTHI OT
KOppO3uu: JICTUPOBAHUC, BJICKTPOXUMHUUCCKASA 3alllUuTa, 3alIUTHBIC IMOKPBITUA. N3meHenue cBOUCTB
KOPPO3UOHHOU cpeibl. UTHTrHOUTOPBI KOPPO3UH.



ONEeKTPOXMMHUYECKHE CUCTEMBbl. XHMHYECKHME HCTOYHMKM TOKA. JEKTPOXMMHUYECKHE
HHEPrOyCTAHOBKU. OIJIEKTPOXMMHUYECKHE MpeoOpa3oBaTeNi, KOHICHCATOPBl. DIEKTPOXUMHUYECKas
00paboTKa MEeTaIOB. DIEKTPOXUMHUUECKUE TOKPHITHSL.

Peaknuonnasi criocoOHOCTE BellleCTB. XUMHYECKHE CBOHCTBAa METAJJIOB.
BemecTBo 1 ero ynucToTa. AHAIUTUYECKUN CUTHAT M €T0 BUIBl. XUMHYECKast HICHTU(UKALINS.
KucinoTHo-OCHOBHOE W OKHCIWTEIbHO-BOCCTAHOBUTEIIBHOEC THUTpPOBaHUE. [ paBUMETpUUYECKHH U
KOJIOPUMETPUUYECKHUM aHAIIN3. DIEKTPOXUMUYECKUE METObI aHATIN3A.

Pa3neu 5. DjieMeHTBbI OPraHu4ecKoi XUMHUH.
Opranuyeckue IMOJUMEpPHbIE MaTepuaibl. MeToabl MOIMy4eHUs MOJIMMEPOB, NOIMMEpH3alys,

nonukoHAeHcamus. CTpoeHue U CBOMCTBa MoauMepoB. [IpuMeHeHne noaumMepos.

4.2. ConepxaHue JeKI Uit

No Kpatkoe coneprkanue NeKIun Kon-o
n/m P P 4acoB
1 | Beenenue. OcHOBHbIE TOHSATHS W 3aKOHBl XuUMHHU lIpenmer xumuu. 3HaUeHHE 2

XUMHH B HAYYHO-TEXHUYECKOM IIporpecce OCHOBHBIE IMOHATHUS U 3aKOHBI XUMHH.
XuMmusi U nepuoauueckas cucrema sneMeHToB. CTpoeHue aromoB CoBpeMEHHBIE
IIPEICTaBICHUs. O CTPOEHUM AaTOMOB JJIEMEHTA, OCHOBAHHBIE HAa HEKOTOPBIX
IIOJIOXKEHUAX KBAHTOBOM MEXAHUKH: JBOMCTBEHHAs KOPIIYCKYJISIPHO-BOJHOBAs
IIPUPOJA DJIEKTPOHA, NPUHLUII HEONPEAEICHHOCTH, KBaHTOBBbIE yucia. IIpuHuumn
[Taynu. IlpaBmia ¥ TOPSAAOK 3allOJIHEHUS AaTOMHBIX OpOuTalied, IpaBHIIO
KneukoBckoro, XyHna, 3anper Ilaynm MHOrO2lIeKTpOHHBIX aToMOB. B3anmocBs3b
PAacIoIOKEHU IJIEKTPOHOB B ATOMAX C UX XUMUYECKHMH CBOMCTBAMU.

2 | [lepnomuvecknii 3aKOH B CBETE€ CTPOCHHSI aTOMOB, MEPHOAWYECKAs CHCTEMa 2
251eMeHTOB. HEeKOTOpble XapaKTEpUCTHUKU aTOMOB 3JIEMEHTOB: PajlyChl aTOMOB U
MOHOB, SHeprus MOHM3AIIHH, SHEprus CpoAcTBa K JIEKTPOHY
AIIEKTPOOTPHULIATEILHOCTE. XUMHUUYECKast cBA3b HopmaibHOE M BO30YXJIEHHOE
cocTtosiHue aTOMOB. OCHOBHBIE TUIIBI U XapaKTEPUCTUKN XMMHUECKOMN CBSA3H: METOJ]
BAJICHTHBIX CBSI3€H, IOHATHE O METO/AE MOJEKYISpHBIX opbOurtaneid. Cas3b
KOBaJ€HTHAas, JOHOPHO-AaKIENTOpHAas, WOHHAs, MeTaJJIMyecKas, BOJOPOIHAs.
3aBHCHUMOCTb CBOMCTB BELECTB OT THIA XUMUYECKON CBS3H.

3 | Xumudeckas TEPMOIUHAMUKA. OcHoBHbIE MIOHSITHS u 3aKOHBI. 2
TepMonuHaMuueckass CUCTEMa. BHYTpeHHss DJHEpruss TEepMOJUHAMHYECKON
cucteMbl. TemoBoit »ddext peakmuu. I[lepBoe Hauvano TEPMOIUHAMHUKH.
Onranenus. TepMoxumudeckue ypaBHeHus. 3akoH I'ecca. Bropoe Hagano
tepmoauHamuku.  CrangaptHas  SHTponus. @DakTopsl  (SHTPONUHHBIA U
SHTAJIBIIUIHBIN), ONpEAEIAIOIME  BO3MOXHOCTD  WJIM  HEBO3MOXHOCTb
CaMOIIPOM3BOJILHOTO  NIPOTEKaHus  mpoueccoB.  M300apHO-H30TEpMUUYECKUN
noteHuuan. HanpaBieHHOCTh XMMMUYECKHX IpoleccoB. OHeprus I'enpMmroibia
(M30XOPHO-U30TEPMUYECKHI MTOTCHITHA).

4 | Xumnueckass KMHETHMKAa. XMMHUYECKOE paBHOBECHE | OMOreHHBIE U IE€TEPOTEHHBIE 2
XuMH4Yeckue npoueccsl. CKOpOCTh U MEXaHM3M peakuuu. PakTophl, BIUAIONINE HA
CKOPOCTh XUMUYECKUX PEAKIMI. 3aKOH AEMCTBYIOIUX MAacC, KOHCTaHTa CKOPOCTH,
KMHETUYECKUE YPaBHEHUS, NOPSAJOK PEAKIMHU. JHEPrUsl aKTUBALMH, ITpaBuwiIo BaHT-
I'odpda, ypaBuenue Appenumyca. Katanus. CMenieHne XMMHUYECKOTO PaBHOBECHSI.
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ITpuniun Jle-Ilarense.

HucnepcHsie cucteMbl. PactBopbl Knaccudwukanus IuUCIEpCHBIX  CHCTEM.
['pyboaucriepcHble CHUCTEMBI, WX CBOICTBa W UCIOJB30BaHHE B CEIBCKOM
xo3sifictBe. Komuouansle pacTBOpbI, 0COOEHHOCTH CTPOEHHS, CBOMCTBA. PacTBOpHI,
Kak TroMOreHHble cucTeMbl. CrocoObl BBIpaKEHUS KOHIIEHTPALMH PacTBOPOB.
Teopusi pa3baBiCHHBIX PACTBOPOB, HEIIEKTPOIUTOB. Ocmoc. OcMoTHUECKOE
JaBieHue. /laBieHne HachllEHHOrO mapa. Temmeparypa KUIIEHUS W 3aMep3aHus
(xpucramn3anus) pactBopoB. 3akoHbl Baut-I'opda u Payna mis HesanekTpoiuton
U DJEKTPOJUTOB, HCIOJIb30BAaHUE MX /I U3TOTOBJICHMS OXJIAXKAAOIUX U
AHTHOOJIEIEHUTENIbHBIX CMa30K M kuakocted. AHTU(pu3bl. CunbHble U ciaadbie
anekTponuThl. KoHcTaHTa U crenens qucconuannu. M3otonndeckuit ko3dduiument.
3akoH paszbaBnenus OctBanbaa. MoHHOe mpomsBeneHHe BOAbL. BomopoaHblit
nokazarenb. I[mapomu3. Ero 3HaueHne mNpu HCHOIB30BAHUM YHAOOpEHHH U
SKCIUTyaTaluu CEIbCKOX035MCTBEHHON TEXHUKH.

3JI€KTpOXI/IMI/I‘I€CKI/IC cucteMbl. OKHUCIUTENHHO-BOCCTAHOBUTEIILHEIC
IpouccCChl:  OIPCACICHHUC, TCPMOIANMHAMUKA, HAIIPABJICHHOCTb, BO3MOKHOCTbH
MMPOTCKAHUA B 3aJJaHHOM HaIIpaBJICHUH. 3JICKTpOIIHLIfI MNOTCHIMAJI Ha TI'pPaHULC
T eTepOFCHHOﬁ CHUCTCMbI MCTAJIJI-2JICKTPOJIUT. CTaH,HapTHBIﬁ BHGKTpO,I[HLIP'I
NnoTeHuuala, psad HaOps>KCHUA MCTAJIOB, €Tr0  3HA4YCHHUC. I'anpBanmueckue
JJICMCHTHI. HpI/IHI_II/IH pa6OTLI. XHUMHYECKHE UCTOUHUKH TOKA. «CYXI/IC» QJICMCHTHI,
AKKYMYJIATOPBI, TOIIJIMBHBIC 3JICMCHTEIL.

Koppo3uss MeramioB. 3amura OT KOpPpo3uH. XHMHUYEcCKas U
SJICKTPOXUMHYCCKAA KOPPO3H. HpI/I‘-II/IHI)I U MCXaHU3M 3JIGKTpOXHMH‘~I€CKOI71
Koppo3uu. YiepO, npuyuHseMblii koppo3ueil. Koppo3uss ¢ KuciaopogHodl u
BOJOPOJHON JAenospu3auned. MeToapl 3aluThl OT KOPpO3uH. JIaKOKpacoOdHbIE U
METaJUINYECKUE TOKPBITUS, MPOTEKTOPHAs 3aIlWTa, JIEeKTpo3auuTa. MHruOuTOphI
KOPPO3HHU.

ONEKTpONN3 PAcIVIaBOB U BOJHBIX  PacTBOPOB  3JIEKTPOJUTOB.
[TocnenoBarenbHOCTh pa3psa 4YacTHI Ha BJEKTpoAax IMpU DIIEKTPOJIU3E B
3aBUCHMOCTM OT BEJIHMYMHBI AJIEKTPOJHOTO mnoTeHnuana. [lonspuzanusa mnpu
anekrponuse. [lepenanpskenue.

OneMeHTbl  OpraHuyecko xumuu. [lomumepel M OJUTOMEpBI.
ITonmumepHble MaTepuasibl. MeTOAbl IOJMY4YEHUs, OTAEIbHBIE IPEICTaBUTEIIN:
IJIACTMACCHI, BOJIOKHA, Kay4yKU. 3aBUCUMOCTb CBOWCTB OTAEJIBHBIX MATEPHAIIOB OT
CTPYKTYpPbl ~MakpoMmoJieKyd. lcronb3oBaHHE IOJIMMEPHBIX MaTepUaloB B
MAIIMHOCTPOCHUH TPH OJKCIUTyaTallud M peMOHTe obopynoBaHus. [epmerukw,
KOMITAYH/bI, KJIEH, JJIEKTPOU30JALIHOHHBIE MAaTEPHAIIBI.

Hrtoro
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4.3. Conep:xanue JJalOpPaTOPHBIX 3aHATHH

/o

HaunmenoBaHue 1a00paTOpHBIX 3aHATUI

Komn-Bo
JacoB

Kitaccbl HeopraHm4eckux coeIMHeHUM

OHpe;[eneHHe OKBHBAJICHTA MCTaJljIa.

CTpOGHI/Ie aToMa U nepuoanvdccKasd CUCTeMa 3JICMCHTOB. Xumudaeckas CBSI3b.

XuMuueckas TepMOJAMHamMuKa. Pemenne 3aaa4y

SR RN

XuMH4YecKasi KHHETHKA. XMMUYECKOE PABHOBECHE

N D[N
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6 Konnentpanus pactBopoB. [IpuroroBiieHHe 5>IEKTPOIUTA JUISI KHCIOTHOTO 5
" | akkyMysIsITOpa
7 DONEeMEHThl KAa4eCTBEHHOTO M  KOJMYECTBEHHOro aHanuza. OrnpezaeiieHue 2
" | )K€CTKOCTH BOJIbI.
8 PactBopbl 37I€KTPOAUTOB M HEAEKTPOIUTOB. Pemienue 3amay. Pacuersl 1o 5
" | IPUTOTORJICHHIO JICKTPOJIUTOB M AaHTH(HPHU3OB.
9. | I'maponus ynobpenuit 2
10. OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 2
11. | 'anpBaHMYECKHUE DJICMCHTEI. 2
12. | DaexTposin3 BOAHBIX PaCTBOPOB COJICH. 2
13. | Koppo3susi MmeTayioB. 3amura OT KOPPO3HUH. 2
14 Pemrenue 3agad 1o 3JICKTPOXUMHUYCCKHUM CHCTEMaM 2
15 | Xumuyeckue CBOMCTBA METAJIJIOB 2
16 [Tomumepsr u  onuromepbl. CocTaBieHHUE peakUUd  IMOJIMMEPH3AlUd U 9
IIOJIMKOHICHCAITUI
HTtoro 36
4.4. Coagep:xanuve NPpaAKTHYECKUX 3aHATUI
[IpakTuueckue 3aHATHs HE TPEyCMOTPEHbI Y4eOHBIM ILIAHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00y4arOIINXCS
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00yYarOIINXCs
Bupl camocTosiTenbHON paboThl 00yUarOIIMXCS KOIM4YecTBO 4acoB
[ToAroToBKa K MPaKTUICCKUM 3aHSATHSIM -
[ToaroroBka k 1a0OPATOPHBIM 3aHATHUSM H K 3aIUTE 15
71a00paTOpHBIX paboT
CaMocTosATeIbHOE U3YYEHHE OT/IENbHBIX TEM U BOIIPOCOB 12
Hroro 27
4.5.2. ConepxaHue caMOCTOSITEIbHON pabOThl 00yJaromuxcs
Ne Kon-Bo
HanmeHnoBanue TeM 1 BONpOCOB
n/m 4acoB
1 OCHOBHBIC 3aKOHBI XHUMHH: COXPAHCHHUS MaTepUH W DHEPTUH, IOCTOSHCTBA 2
COCTaBa, KPaTHBIX OTHOLIEHUH, ABOTaJIpo.
2 BrinonHenue ynpaxHeHUH 110 COCTABICHHIO 3JIEKTPOHHBIX (POPMYII SJIEMEHTOB. 2
3 [Tepmomnueckuit  3akon JI.M. MeHnneneeBa, TnieprogudecKas CHCTEMa 2
AJIEMEHTOB.
4 Pemenne pacdeTHBIX 3a7a4 Ha OMpEIEICHUE DHTAIBIHH, SHTPOIHH, SHEPTUH 4
I'n60ca.
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5) Pemenue 3amay Ha OmpelneNeHHE CKOPOCTH XHWMHUYECKUX peakuud B 3
3aBHCHUMOCTH OT KOHIIEHTpallMM U TemrepaTrypsl. PaBHoBecue. Brusuue
JABJICHHSI, KOHIICHTPAIIMU U TeMIIePaTyphl HA CMEIEHUE XUM. PABHOBECHSI.

6 CnocoObl  BBIpOKEHMSI  KOHIIGHTpAallUM  PAacTBOPOB  (MaccoBas  JIOJI, 4
MOJISIPHOCTB). Perienue 3ajau Ha pacyeT KOHIIEHTPALM pacTBOPOB.

7 CocTaBieHue cXeM rajibBaHU4eCcKoro snemMenta, pacuet 9.J1.C. 4

8 M3ydyeHrne XUMHYECKHX CBOWCTB MeTauioB. (CoCTaBlIieHHE XHMHUYECKUX 4
YpaBHEHUU.

9 CocraBiieHU€e peakifil oJMMepHU3alii U MoJIMKoHieHcauu. Vcrnons3oBanue 2
MOJIMMEPHBIX MaTepuanoB B TexHuKe. COCTaB JIAKOB.

Hroro 27

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CAMOCTOATEILHOH padoThl 00y4aromuxcs 1o
AUCUHMILINHE

YyebHo-mMeroanueckue pazpadbotku umerorcs B Hayunoit  6ubnuoreke d®I'BOY BO Oxho-
VYpansckuii 'AY:

1. Tunponus coneit [DnekTpoHHBIN pecypc] : Meroa. Yka3. s camocToATENbHON padOThI
CTYJCHTOB [0YHOU M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpoumskenepus, 13.03.02
OnexTposHepreTka M 3iekTpoTexHuka, 19.03.02 IlpoaykThl nmUTaHUS U3 PACTUTENIBHOTO CHIPbS,
23.03.03 DOkcrmuryarauus TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, CHEUUATbHOCTH
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 npun. — bubmmorp.: c¢. 18 (3 wa3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HeopraHMuecKkux COoeAMHeHHH [DnekTpoHHbI pecypc] : wmeroa. VYka3. [lns
CaMOCTOATENIbHON paboThl CTYJIEHTOB [0OYHON W 3a04HOUM (opmbl 00ydeHUs: HampaBieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u dnekrporexHuka, 19.03.02 IlpogykTsl nutanus us
pactutenbHOrO  Chipbsi, 23.03.03 DOkcruryatanus TpPaHCHOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMILIEKCOB, crieruanbHocTi 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npui. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jloctyn
13 JIoKanbHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DneKTpoiu3 BOJHBIX PACTBOPOB coiiel [DnekTpoHHBIH pecypce] : merox. VYkas. s
CaMOCTOSITENTLHON pabOThl CTYIEHTOB [OYHOW U 3a0uHOM (opmbl 00yueHus HampasieHuir 35.03.06
Arponnxenepus, 13.03.02 Dnextposnepretuka u s3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIUIUH U
KoMIUIeKcoB, cneruanbHocT 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxHo-Ypansckuit 'AY, Unctutyr arpounkeHepun .— Yensounck: HOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokanbHOM cetH. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC peaKIUK [DIEKTPOHHBIM pecypc] : meron. Yka3z. s
CaMOCTOSITENIbHOM paboThl [y OakanaBpoB OYHOW W 3a04HOM (QopMbl OOydeHHs HaIpaBlIeHUN
35.03.06 Arpounkenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IlpogyxTsl
MHUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcruryaranusa TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIuH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, Nuctutyr arpounrkenepun .— YensOunck: HOxHO-
VYpansckuit T'AY, 2019 — 10 c¢. — 0,2 MB.—/loctyn U3 JOKalbHOH  CeTH.
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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

5. Tepmogunamuka. Kunerunka [DieKTpoHHBIN pecypc] : meTon. Yka3s. /s caMocTosTenbHOM
paboThl CTyIEHTOB [OYHOW W 3a04HOM (popmbl 0OyueHus HampasieHuil 35.03.06 Arpounxenepwus,
13.03.02 DnekTposHepreTrka u sjekTporexHuka, 19.03.02 IlpoaykTel nmuTaHus U3 PacTUTEIBHOTO
ceipbsi, 23.03.03 Okxcrulyarauus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT 23.05.01 Haszemubple TpaHCcOpTHO-TeXHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponrkenepun .— YensOunck: KOxxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn H3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH/1 OLIEHOYHBIX CPEACTB ISl IPOBeAeHHsI
NMPOMEKYTOUYHOM aTTeCTAlMH 00y4AIOIIMXCH MO IUCHUIIUHE

Jyisi ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJI YCIIEBA€MOCTH U IPOBEIEHUS
IIPOMEXYTOUHOM arTecTauuu oOyyaromuxcs 1o aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasicH B lIpuioxenun.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHasl JUTEPATypa, He00X0AUMAs 1JIs OCBOCHUS
JTUCIHHUIIINHBI

OcHoBHasl 1 JIOTIOJTHATEIbHAS yueOHas JiuTeparypa umeercs B HayuHoii  Oubimoreke u
ANEeKTpOHHOU nHpOpMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xuo-Ypansckuii [AY.

OcHoBHAaA:

1. Axmeros, H. C. O0uias u Heopraunueckas xumus : yueOHuk / H. C. AxmeroB. — 11-e u3m.,
crep. — Cankr-Ilerepoypr : Jlaus, 2020. — 744 c¢. — ISBN 978-5-8114-4698-8. — Tekcr :
SJIEKTPOHHBIHN // JlaHb : SJIEKTPOHHO-OMOIMOTEYHAs cUCTEMA. — URL:

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

2. O6mag xumug. Teopus U 3agaud [ DIeKTpOHHBIA pecype] : yueoHnoe nmocodue / H.B. Koposun
[ np.] ; mox pen. H.B. Koposuna, H.B. Kynemosa. — Dnekrpon. Jlan. — Cankr-IletepOypr
Jlanp, 2018. — 492 ¢. —Jloctynm K moaHoMy Tekcty ¢ caWrta OBC Jlanb.
https://e.lanbook.com/book/104946.

3. Munaesckas, JI. B. O61ag xumus. 11 MEDKEHEPHO-TEXHUYECKUX HAIPaBJICHUNH HOATOTOBKH U
crenuanpHocTe : yuyeOHoe mocobme / JI. B. Munaeckas, H. A. Illeromuxuna. — CaHKT-
IerepOypr : Jlanp, 2020. — 168 c¢. — ISBN 978-5-8114-3837-2. — TeKCT : DIEKTPOHHBIH //
Jlans : onekTpoHHO-0MOaMoTeunas cucrema. — URL: https://e.lanbook.com/book/126907

JdonmosHuTeIbHAS:

1. I'muuxka H. JI. OOmas xumusa [Tekcr]: YuebGHoe mocobue muga By3oB / Ilom pen.
A.N.Epmakosa. M.: Muarerpan-IIpecc, 2002.- 728c.

2. Koposun H. B. O6mas xumus [Tekcr]: YueOHuk g By30B. M.: Beiciiag mkoina, 2003.-
557c.

3. Kyneman A. I'. Oomas xumus [Tekcr]: Yueonuk. M.: Kosoc, 1979.- 528c.

8. Pecypchl HH(pOpMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHeT», HE0OX0AUMbIe
JJIS1 OCBOCHMS U CIUTLTTHHBI

1. Enunoe okHO mocTyma K y4eOHO-MeToAnYeCKuM pa3padboTkam https://roypray.pd
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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
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

2. BBC «JIanw» http://e.lanbook.com/
3. YuuBepcuretckas oudanorexka ONLINE http://biblioclub.ru

9. MeToauuyecKkue YKazaHus 1Jisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

VueOHO-MeToqrYecKue pa3padoTku uMerotest B Hayunoit  Gubimoreke u ANIEKTPOHHON
nHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

Y4eOHo-MeTonuueckue pa3padorku umerores B Hayunoit  6ubimoreke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. Tuaponu3 comneit [DNEKTPOHHBIA pecypc]| : METOA. yKa3. HJsi CaMOCTOSITEIBbHOW padOThI
CTYJCHTOB [0YHOU M 3a04HOU (opMbl 00yueHus HampasieHuit 35.03.06 Arpoumskenepus, 13.03.02
OnexTposHepreTka M 3iekTpoTexHuka, 19.03.02 IlpoaykThl nmUTaHUS U3 PACTUTENIBHOTO CHIPbS,
23.03.03 DOkcruryarauusi TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEHHAIbBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHONOTHYecKue cpeactBa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Unctutyt arpounkenepun .— Yensounck: FOxuo-Ypansckuii [AY, 2019 — 18 c.
: tabn. — C nmpun. — bubmuorp.: c¢. 18 (3 wna3e.).— 0,3 MB.— Jloctyn W3 JOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccel HeopraHMuYecKMX COCOUHEHHH [DIEKTPOHHBIM pecypc] : MeToA. yKaz. i
CaMOCTOSITEIILHOW pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00yueHus HampasieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u anekrporexHuka, 19.03.02 IlpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrutyatanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npui. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKanbHOM cetn. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DJIeKTpoNn3 BOJHBIX PACTBOPOB COJIEH [DJIEKTPOHHBIA pecypc] : METOA. yKa3. s
CaMOCTOSITENIbHOW PabOThl CTYAEHTOB [OUHOW M 3a04HOM (opmbl 00ydyeHus HampasieHuil 35.03.06
Arpounskenepus, 13.03.02 DnexrposHepretuka u nekTporexHuka, 19.03.02 IIpoaykTel muTaHus u3
pactutenpHOro  cuipbsi, 23.03.03 Okcmryatanus —TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KoMIUIeKkcoB, cneruanbHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Unctutyr arpounkeHepun .— Yensounck: HOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokanbHOM cern. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE peakIUK [DJIEeKTPOHHBIA pecypc] : METOA. yKa3. Ul
CaMOCTOSITENIbHOM paboThl [y OakanaBpoB OYHOW W 3a04HON (QopMbl 0OydeHHs HaIpaBlICHUN
35.03.06 Arpounkenepus, 13.03.02 DnexrposHepreruka u snekrporexHuka, 19.03.02 IlpoxyxTsl
MMATAHUSI U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcruryaTanust TpaHCIOPTHO-TEXHOJIOTHYECKUX MAILWH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENICTBA] / COCT.
E. K. BaroBckas ; IOxuo-Ypansckuit ['AY, Uncturyr arpoumnxenepun .— Yensbunck: HOxHo-
VYpansckuit T'AY, 2019 — 10 c¢. — 0,2 MB.—/loctyn u3 JOKalnbHOH  CeTH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DnIeKTpOHHBIA pecypc]| : METOA. yKa3. IJisi CaMOCTOSTEIbHOU
paboThI CTYEHTOB [OYHOW W 3a04HOM (popmbl 0OyueHus HampanieHuil 35.03.06 ArpounxeHnepwus,
13.03.02 DnekTposHepreTrka u 3jekTporexHuka, 19.03.02 IIpoaykTel nmUTaHUSA U3 PACTUTEIBHOTO
celppsi, 23.03.03 Okxcrulyatauus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
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cnermanbHocTH  23.05.01 Haszemubple TpaHCcOpTHO-TeXHONOTHYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: KOxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn H3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UudopmanmoHHbIe TEXHOJIOTHH, UCIOJIb3yeMble IIPH OCYILECTBJIEHUN 00pa30BaTEeIbHOI0
npoiuecca no JAUCHUILINHE, BKJIIOYAs NepedyeHb NPOrpaMMHOro odecneyeHus u
HH(OPMAINMOHHBIX CIIPABOYHBIX CHCTEM

Onepanuonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP;
oucusiii maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc,

IIPOrpaMMHBIN KoMIuieke A TectupoBanus 3HaHui MyTestXPRo 11.0.

11. MaTepuanbHO-TeXHUYeCKas 6a3a, HeoOXoqUMasI 1J1s1 OCYLIeCTBJICHHS
o0pa3oBaTeIbHOIO MpoLecca Mo JUCHHUIINHE

Y4yeOHble ayauTOpHH AJIsi NPOBEJAEHHMS] 3aHATHH, NPeIYCMOTPEHHBIX IPOIrPaMMOoii,
OCHAIlleHHbIe 000PY/I0BAHNEM U TEXHUYECKUMH CPeACTBAMHU 00y4YeHUsI

1. JlaGoparopusi xumum; YdeOHass ayauTOpus Ui TPOBENEHHUS 3aHATHH JEKIMOHHOTO U
CEMHUHApCKOI0 THIIOB, TIPYNINOBBIX M WHAMBHUIYAIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOISA MU
npoMexyTouHoil arrectanuu Ne 3085.

2. YuebHasg ayauTOpus Ul NPOBEAEHUS 3aHATUH JIGKIIMOHHOTO M CEMHHAPCKOIO THIA, KypCOBOIO
MPOEKTUPOBAHUSA, TPYNIOBBIX ¥ WHIWBUAYAIBHBIX KOHCYJBTAIlMi, TEKYIIErO0 KOHTPOJS U
IPOMEKYTOUHOM aTTecTanuy; [Tomerienue st camoctosTenbHOM padboTsr Ne 423,

3. [lomenienue st caMOCTOSITENbHOM paboThl aya. Ne 427.

4. ITomerienue Juist caMoCTOATENbHOM paboTh! aya. Ne 149.

IlepeyeHb 000py10BAHMSA W TEXHHYECKHMX CPeICTB 00y4YeHUs

[TocagouHble MecTa MO YKMCIYy CTYAECHTOB, paboyee MECTO MpenoaBaTess.

JlabopaTopus MoI0Ka.

VYuebHo-HarsagHble ocooust: [lepuoanyeckas cucrema

[Ipoeknnonnoe ob6opynoBanue (HETOyK, mpoekTtop), CTeHabl, ITUTaKaThl. BBIIPSIMUTENb, BECHI
aHaJIMTHYeCcKHe, MydesibHas Medb, BEChl TEXHUYECKHE, CYIIMIbHBIN mKad, TepmocTar, Juctumnsartop,
MHUKPOKAJIBKYJISITOp TpOTpaMMUpYyeMblii cekyHaomep, pH — wmerp-mmmmmBoast™Merp pH — 300,
HMOHOMep-yHUBepcalbHbI OB-74, cTeHn «bhITOBBIE XUMHUECKHE MCTOYHUKH TOKa», YCTAHOBKA JJIS
orpeniesieHus: 00beMa BOJOPOa, YCTAHOBKA ISl TIPOBENEHUS paboT IO ANEKTPOXUMHUH, KAIOPUMETD,
o0yyarolue 1 KOHTPOJUPYIOIIKE KOMIIBIOTEpPHBIE TporpamMmbl, Mukpockons!, KoMIuekTsl miakaToB
110 OCHOBHBIM pa3/iesiaM XUMHH.

VYuebHo-HarsagHble Tocobust: [lepuonnyeckas cucrema, TaGnuua pacTBopuMOCTH, MHCTpYKIUS 10O
TEeXHHKE 0€30MacHOCTH

IIK DUAL-G2010/2KK18,5, IIK P-4/1GB/160Gb/monutop 17 , [Ipoextop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO nabopaTopHoro obopymoBanus: [IK DUAL-G2010/KK18,5, I[IK P-4/mMouuTOp
17 , npoextop BenQ, sxpan ECONOMY .

[TepeyeHb OCHOBHOTO JTAOOPATOPHOTO 0OOPYIOBAHMS: CUCTEMHBIN OJIOK, MOHHTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS MPOMEXYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE
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COAEPXAHUE

Kommnerennuu ¢ ykazanuem stana ux popmupoBanus B npouecce ocBoenust OITOIN.
[Tokazarenu, KpUTEPUH U IIKaJA OLIEHUBAaHUS C(HOPMUPOBAHHOCTH KOMITETEHIUI
TumoBsle KOHTPOJIbHBIC 3aJaHUs W (WJIM) MHBIE MaTepHalibl, HEOOXOJUMBIE Ui OLEHKH
3HAHUW, YMEHUH, HaBBHIKOB M (WJIM) OMbITa JEATEIBHOCTH, XapaKTePU3YIOIIUX 3Tari(bl)
dbopMUpOBaHUS KOMITETEHITH B mpoiiecce ocBoeHust OI1OIT
MeTtoauueckre MaTepuaibl, OINpenessionlie MpOoUeAypbl OLICHWBAHUS 3HAHUN, YMEHHIA,
HaBBIKOB W (WJIM) OIBITA JACATENBHOCTH, XapakTepuU3ymlomux dTamn(bl) (GpopMupoBaHUS
KOMIIETEHIINH

4.1.  OueHouHbIE CPEICTBA JIJISl TPOBEACHHS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
41.1. Ortuer no 1aboparopHoit padboTe

4.2.  Ilpouemypsl U OLIEHOYHBIC CPEJICTBA AT TPOBEACHUS MPOMEKYTOTHON
aTTecTaluu
42.1. Dk3aMmeH
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1. KommnereHUUH U UX HHAUKATOPBI, GopMupyemMble B Ipouecce 0CBOCHUS
AUCHUIIIMHBI

OIIK-1. CnocobeH pemaTh TUIOBBIE 3a7a4d MPOGECCHOHAIBHON JESTEIbHOCTH HA

OCHOBE 3HAaHWW OCHOBHBIX 33aKOHOB MAaTE€MAaTUYECKUX, €CTECTBEHHOHAYYHbIX U
obmenpodeccroHaIbHBIX JUCIHUIIIAH c IIPUMEHEHUEM uHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUU
Kon u HanmenoBanue
HAVMEHOBAHME ®opmupyemsie 3YH OLIEHOYHBIX
CpEACTB
WHIUKaTopa Texv- | TIbomex
y pomMe
JIOCTHKEHUSA man yTouHAs
KOMIIETEHIUH 3HAHUS YMEHUS HaBBIKH arTecta | aTTecta-
st st
N-1 onk-1. Ob6yuaromuiics OOyuaromuiica | OOyuaromuiics 1. oryer | sx3ameH
Hcnons3yer JOJDKEH ~ 3HATh: | JOJDKEH YMETh: | JOJDKEH BIIAJCTh! E;’@pam
OCHOBHBIE OCHOBHBIE 3aKOHBI | HCIIOJIb30BaTh HaBBIKAMHU: PO
3aKOHBI €CTECTBEHHOHAY4 | OCHOBHBIE UCIIOJIb30BaHUS patore;
€CTeCTBEHHOHAYY HBIX JUCHHUIUIMH | 3aKOHBI 3HaHUH 2.
HBIX JUCLUILINH (xumum) JUISl | €CTECTBEHHOHAY | OCHOBHBIX TECTHPOB
IUISL pEeLICHUs pereHus YHBIX 3aKOHOB anue
CTaHJapTHBIX CTaHJapTHBIX JTUCLUIUINH €CTECTBEHHOHAYY
3a/1a4 B 3a1a4 B | (XUMHH) JUIS | HBIX  JTUCLMIUIMH
COOTBETCTBHUH C COOTBETCTBUHM  C | peIICHUs (xumum) Uit
HaTpaBJICHHOC- HaIpPaBJICHHOCTh | CTAHJAPTHBIX pereHus
TBIO 10 3aja4 B | CTAaHJAPTHBIX
npogeccuoHalb- poeCCUOHAIBH | COOTBETCTBUU C | 3a7a4 B
HOM JeATENbHOCTH | OM JIEATENIbHOCTHU | HANlPaBJIEHHOCTh | COOTBETCTBUU  C
—(b1.0.11-3.1) 10 HaIpaBJIE€HHOCTh
npogeccuoHanb | 1o
HOI npodeccnoHanbH
NEeSITeNbHOCTH - | OM JIeATeNbHOCTH-
(b1.0.11-V.1) (b1.0.11-H.1)

JOCTHKEHHS KOMIIEeTeHIIMH

2. Tloka3aTejiu, KpUTEPHHU U IIKAJIA OLeHUBAHUS UHIUKATOPOB

I/II[-].OHK-I. I/IcnonmyeT OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYUYHBIX AOUCHUIUIMH JJIA PCIICHHUA
CTaHAAPTHEIX 3aJla4 B COOTBETCTBUH C HAITIPABJICHHOCTLIO HpO(i)eCCHOHaHBHOﬁ JACATCIIBHOCTH

dopmupye Kpurepuu u mikana olleHUBaHUs Pe3yJabTaTOB 00YUYEHHUs 10 AUCIUTIIIMHE
meie 3VH Henocratounsrit JlocTaTo4HbIi Cpennuii ypoBeHb BeIcokuii ypoBeHb
YpOBEHBb YpOBEHb

b1.0.11-3.1 | OGyuaromuiicst He | OO0y4aromuiics OOyuatommiics ¢ | OOyuatommiicss ¢
3HaeT OCHOBHBIC | CJ1abo 3HACT | HE3HAUUTEIBLHBIMU | TpeOyeMoit
XUMHUYECKHE OCHOBHBIE omuoKamMu U | CTEIIEHbIO IOJHOTHI
3aKOHBI, SIBJICHUS | XUMUYECKUE OTIIEIbHBIMU U TOYHOCTH 3HAET
U TPOIECChl, Ha | 3aKOHBI, SBICHHUS U | IpoOelaMu  3HAET | OCHOBHBIC
KOTOPBIX IIPOLIECCHI, Ha | OCHOBHBIE XMMHYECKHE
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OCHOBAHBI KOTOPBIX OCHOBAHBI | XUMUYECKUE 3aKOHBI, SIBIICHUS U
TIPUHITUTIBI TIPUHITATIBI 3aKOHBI, SIBJICHUS U | TIPOIIECCHI, Ha
JeHCTBUS NecTBUS OOBEKTOB | TIPOIECCHI, Ha | KOTOPBIX OCHOBAHBI
00BEKTOB poeCCHOHATILHON | KOTOPBIX OCHOBaHBI | IPUHITUITBI
npodeccuoHallbH | AEATETbHOCTH U | IPUHIUIIBI JeHCTBUS OOBEKTOB
Ol JIEATEIILHOCTH | KOTOpBIC JEHCTBUSL OOBEKTOB | MPOPECCHOHATBLHOM
u KOTOpBIE | HCIIONB3YIOTCA  JUIA | MPO(ECCHOHAIBHON | NEeSITeIbHOCTH u
UCTIOJB3YIOTCS pereHus JeSITeTTbHOCTH U | KOTOpbIC
TUTST penieHus | mpoPEeCCHOHANBHBIX | KOTOPHIC UCTIONIB3YIOTCS TSt
npodeccuoHanbH | 3a7a4 UCTIONIB3YIOTCSL  JUTSl | PEUICHUS
BIX 33/1a4 peleHHs poeCCHOHATTLHBIX
npodeCCHOHATBHBIX | 3a7a4
3ama4
b1.0.11-¥.1 | OGyuarouuiics He OO6yuarommiics Obyuaromuiics Obyuaromuiics
ymeer cnabo ymeer ymeeT ymeeT
UCIIO0JIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHEIE OCHOBHBIC OCHOBHEIE OCHOBHBIC
XUMHUYECKHE XUMHYECKHE XHUMUYECKHE XHUMHAYECKHE
3aKOHBI U 3aKOHBI ¥ IOHSATHS | 3aKOHBI M IOHSTHUS | 3aKOHBI U TIOHSATHUS
TIOHSATUS JUISI IUISL PEIICHUS JUTSL PeUICHUS IUISL peICHUS
perteHus po(heCcCHOHANBHBIX | POPECCHOHATBHBIX | MPOPECCHOHATBHBIX
npodeccCHOHAIbH 3a1a4 3aja4 C 3ama4
BIX 33J1a4 HE3HAYUTEIbHBIMH
3aTPyIHCHUSMH
b1.0.11-H.1 | Ob6yuaromuiics He OO6yuarommiics OO6yuatromuiics ¢ OO6yuarommiics
BJIa/IeeT cnabo BrIajgeer HEOOIBIIUMU CBOOOJTHO BIIajieeT
HaBBIKaMHU HaBBIKaMU 3aTpyTHECHUSMU HaBBIKaMU
MPUMEHEHUS MIPUMEHEHHUS BJIa/IeET HAaBBIKAMHU MPUMEHEHUS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMCHCHHUS COOTBETCTBYIOIIIETO
0 (uzuKo- ¢buzuko- COOTBETCTBYIOILIETO ¢duzuko-
MaTEeMAaTHYECKOTO | MaTeMaTHYECKOTO ¢buznko- MaTeMaTHIECKOTO
arrapara, amnmapara, MeTO/IOB | MaTeMaTH4ecKOro | ammapara, MEeTOJI0B
METOJ/IOB aHaJIH3a aHam3a u arrapara, MeTOJI0B aHaIM3a u
u MOJIETTUPOBAHUS, aHanm3a u MOJIETTUPOBAHUS,
MOJICIIUPOBAHUS, | TEOPETUYECKOTO U MO/JICIIMPOBAHMUS, TEOPETUYECKOTO H
TEOPETUYECKOTO U | IKCIIEPUMEHTAIFHO | TEOPETUYECKOTO U | DIKCHEPUMEHTAIBHO
OKCIEPUMEHTAJbH | TO UCCIENOBAaHHUSA | SKCIEPUMEHTAJIBHO | TO HCCIETOBAHUS

OT'0 UCCIIEIOBAHMSI
IIpU PELIEHUN
npodeccnoHanbH
BIX 3124

MIPH pEIICHUN
PO eCCHOHATBHBIX
3aa4y

r'0 MCCJICIOBAHUS
IIpU PELIEHUH
npodeccnoHaTbHBIX
3aj1a4

IIPU PEIICHUU
npodeCcCHOHATBHBIX
3aaq

3. TumnoBble KOHTPOJbHBIE 3aJaHUS U (MJ1M) MHbIE MATEPHAJIbI, HEO0OX0MMbIe 115 OLEHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESTEIbHOCTH, XaPAKTEPU3YOLINX
copMHPOBAHHOCTH KOMIIETEHIIUH B NpoLecce OCBOCHHUSA AUCHUIIIMHBI

TunoBble KOHTPOJBHBIC 33JaHUSI U MAaTEPHAIIbI, HEOOXOAMMBIE JIJIsl OIICHKU 3HAHWM, YMEHUHN U
HaBBIKOB, COACPIKATCS 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 3iekTpoTexHuka, 19.03.02 IlpoaykThl nuTaHWs U3 PACTUTEIBHOTO CHIPbS,
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23.03.03 DkcrutyaTalnds TPaHCIOPTHO-TEXHOJIOTHYECKUX MAalluH W KOMIUIEKCOB, CIEIUATbHOCTH
23.05.01 Hazemnble TpancmopTHO-TexHomoruyeckue cpencrsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpounskenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpun. — bubnmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn u3 JIOKaabHOW CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHX COCIWHEHUN [DIeKTPOHHBIM pecypc] : METom. yKa3. s
CaMOCTOSITENTLHOW pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00ydeHus HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrutyatanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, cnernuaibHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkeHepun .— 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 anekrporexHuka, 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 arpounxenepuun .— Yensobunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuK [DJIEeKTpOHHBIA pecypc] : METOA. yKas. Ui
CaMOCTOSITENIbHOM paboThl [ OakanaBpoB OYHOW M 3a04HON (QopMBl 0OydeHHs HaIpaBlICHUN
35.03.06 Arpounkenepus, 13.03.02 OnextposHepreruka u snekrporexHuka, 19.03.02 ITpogyxrsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 Dkcmmyaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIINH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeaCcTBal / cocT.
E. K. Barosckas ; IOxno-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
palboThI CTYEHTOB [OYHOW W 3a04HOM (popmbl 0O0yueHus HampasieHuil 35.03.06 ArpounxeHepus,
13.03.02 DmektposHepreTuka M 3neKTpoTexHuka, 19.03.02 IIpoaykTsl muTaHus U3 PaCTUTEIBLHOTO
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 pazzmene METOOUMYECKHE MaTepuaibl, ONPEACISIOIINE MPOUEAYpPbl OLICHUBAHUS
3HaHWH, YMEHHH, HaBBIKOB, XapaKTEePU3YIOMUX Oa30BbIA dTanm (HOPMUPOBAHHUS KOMIIETCHIIMHA 10
JUCHUITIINHE <<XI/IMI/ISI)), NPUBCACHBI NPUMCHUTCIIBHO K KaXXJI0OMY U3 HCIIOJIB3YCMbIX BUJ0OB TCKYIICTO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4YaroIuXCsl.
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4.1. OueHo4HbIe CpeACcTBA JJISl MPOBeAeHHUS TeKYLero KOHTPOJIsl ycneBaeMoCTH

4.1.1. Ot4er 1o J1abopaTopHOU paboTe

OTuet no 1abopaTopHON pabOTE UCIIOIB3YETCS IS OLEHKH KaueCTBa OCBOCHUS 00YJaIOIMCS
OCHOBHOH TPO(ECCHOHATBHON 00pa30BaTENbHONW MPOrPaMMbl MO OTACIBHBIM TEMaM JIUCIUIUINHBL.
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 10 CBEJICHUSI 00YYAOIIMXCs B HAYAJIC 3aHATUN

Ne O1eHOYHBIE CPEJICTBA Kox n nanmenoBanue
OTuet o nabopaTopHO# paboTe MH/IMKATOpa KOMIIETeHLIUU
1. 1. Yto Ha3bIBaeTCS TUAPOITU3OM? N/I-1.0mK-1
2. NonHoe npousBereHue Boabl. UTo Takoe BOMOpoAHbIN | McCHoiap3yeT OCHOBHbBIE 3aKOHBI
nokasaresb? €CTECTBEHHOHAYYHbIX
3. Tumsl rugpoIH3a COMEH. TUCHUIUIMH ~ JUIS  peIIeHUs
4. CocTaBUTh YpaBHEHUS peakLuil TUApoIM3a coeil. CTaHJApTHBIX 3aja4 B
5. KonuecTBeHHbIE XapaKTEPUCTHKH THAPOIA3a COOTBETCTBUU c
HalpaBJIEHHOCThIO
po(hecCuOHATLHOM
JeSITeIbHOCTH
Hlkamna Kpurtepuu oneHuBaHus
- U3TI0KEHHE MaTepHalia JJIOTHIHO, TPAMOTHO;
- cBOOO/IHOE BJIaJIEHHE TEPMUHOJIOTHEH;
Oueika 5 - YMEHHE BBICKAa3bIBaTh M OOOCHOBAaTh CBOW CYKIEHHsS TPH OTBETE Ha
KOHTPOJIbHBIE BOITPOCHI;
(oTHM4HO)
- YMEHHUE ONMUCHIBAaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS M MTPOIECCHI;
- YMEHHUE MPOBOANTH U OLICHUBATh Pe3yJIbTaThl U3MEPEHU;
- cI0COOHOCTh PEelIaTh 334a4H.
- U3TI0KEHHE MaTepHralia JJIOTHIHO, TPAMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HaHHOE MPHMEHEHHE TEOPETUYECKUX 3HAHWHA Ui ONHCAHUSA
(xopo110) XUMHAYECKMX 3aKOHOB, SIBICHHHA W TIPOIECCOB, PEIICHUS KOHKPETHBIX
3aa4, TPOBENEHHs U OLICGHUBAHHUS pe3yJabTaTOB HM3MEpPEHHH, HO
coJiepkaHne B (hopMa OTBETA UMEIOT OT/IEbHBIC HETOYHOCTH.
- U3TIOKEHHE MaTepHalia HeMoJHO, HETTOCIIeI0BATEIHHO,
- HETOYHOCTH B ONpEACNCHUM MOHATHHA, B NPUMEHEHUH 3HAHUM Ui
Ouetika 3 ONUCAHUsI XUMHMUYECKUX 3aKOHOB, SBIEHHH M MPOIECCOB, petiieHns
KOHKPETHBIX 3a/1a4, TIPOBEICHUS U OIICHUBAHMSI PE3y/IbTaTOB N3MEPEHHUH,
(YZIOBIETBOPUTEIHHO) .
- 3aTpYAHEHUS] B 000CHOBAaHUH CBOMX CYKIICHHIA,
- oOHapyXMBaeTcs HEIOCTaTOYHO TIyOOKOe IMOHMMAaHUE H3Y4YE€HHOTO
MaTepuaa.
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHIA; TOMYIIEHBI OINOKH
B ONpECIICHUH TOHATHIA W ONMUCAHWHA XUMHUYECKUX 3aKOHOB, SIBICHHN W
Ornenka 2 MIPOIIECCOB, MCKAXXEH HUX CMBICI, HE PpEIICHBl 3aJaud, HE IPaBHIBHO
(HEey1OBIIETBOPUTEIBHO) | OLEHUBAIOTCA PE3YJIbTaThl H3MEPEHHIA;
- HE3HAHHWE OCHOBHOI'O MaTepHaia y4eOHOW MporpamMMmbl, JOMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHH.
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Ixana

Kputepun onenuBanus

OLeHKa «3a4TEHOY»

- U3JI0)KEHHME MaTepuasa JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 00OOCHOBATH CBOM CYXJCHUS MPH OTBETE HA

KOHTPOJIbHBIE BOIPOCHI;

- YMEHHME ONIUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U IIPOLIECCHI;

- YMEHUE NPOBOAUTH U OLIEHUBATh PE3YJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH pelIaTh WH)XEHEPHbIE 3a/a4M (JOIMyCKAETCs Halln4ue
MaJIO3HAYUTENFHBIX OINMOOK HJIM HEJOCTATOYHO MOJHOE PACKpPhITHE
COJIepKaHHWE BOIpPOCA WM IOIPEIIHOCTh  HENPHUHLUIHUAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHHA, OMYIICHBI
OIUOKHU B OINpPEACIICHUH MOHITHN U ONMUCAHUU XMMHUUYECKUX 3aKOHOB,
SIBIICHUW W TIPOIIECCOB, MCKAXEH UX CMBICI, HE PEIICHBI 3aJa4yd, HE

OI_IeHKa «HE 3a4TCHO»

rpyObIe OMOKH B N3JI0KECHUU.

MIPaBHWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;
- He3HaHUE OCHOBHOTO MaTepuaia yaeOHOH MpOorpaMMBbl, JOMYCKAIOTCS

4.1.3. TectupoBaHue

TeCTI/IpOBaHI/Ie HUCIIOJIB3YCTCA IJIsI OLCHKH KadeCTBa OCBOCHMHSA O6y‘IaIOH_[I/IMC$[ OCHOBHOI

npodeCCHOHATbHON  00pa30oBaTEeIbHOM TMPOTPaMMBl MO  OTHACIBHBIM TeMaM WK  pasJelam

IUCUUIUIMHBL. TecT mpencTaBiseT co0Oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJJaHUN, MO3BOJISIOILUN
YOPOCTUTHh MPOLEAYPY H3MEpeHMs] 3HaHMM M yMeHMH oOydaromuxcs. OOydaromMMcs BbIIAIOTCS
TECTOBBIE 33/1aHUs ¢ (POPMYIUPOBKOM BOIPOCOB U MPEAJIOKEHUEM BHIOpATh OJIMH MPABUIBHBIN OTBET
13 HECKOJIbKUX BapUAHTOB OTBETOB.

Ne OueHOYHbBIE CpeICTBA Kon n nanmeHoBanue
TectupoBanue WHJIHKATopa
KOMIIETECHIIUU

1. 1. Kak Biuser yBenuueHHWE KOHIIGHTPALlUU HA CTENCHb N-1.omk-1
ruaponauza’? Hcnonb3yer 0oCHOBHBIE
- YBEJIMYMBAECT 3aKOHBI
- YMEHbIIAeT €CTECTBEHHOHAYYHBIX
- HE BJIUSET. JTUCIUIUIAH ISl peIIeHUS

2. Umetotcst 1M pactBopsl ruzapocyibduna Hatpus NaHS u
xmopuaa meau (II) CuCly, umeromue BClIeaCTBHE THAPOIU3A
COOTBETCTBEHHO CJIA0OMIECTOYHYI0 M CIA0OKUCIIYIO peaKIuu.
Kakoii pH Oyner umets pacTBOp, MOTYUEHHBIN NPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHBIX PacTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHcTaHThI THCCOIMAIAN SISl CEPHUCTON KUCIIOTHI TI0 TIEPBOM
M BTOpOH CTYNEHAM COOTBeTCTBeHHO paBHBI: Ki =1,72:1072, K;
=6,24-10%, Tlo kakoii CTyHmeHH NpPEHMYILIECTBEHHO IIPOTEKAET
npoliecc aucconuanuu’?

- 110 TepBoOM

- 110 BTOPOH

CTaHJApPTHBIX 33/1a4 B
COOTBETCTBUH C
HaIpPaBIEHHOCTHIO
po¢eCCHOHATBHON
JeSITeIbHOCTH
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- 110 TPEThEU
- 10 TIEPBOM U TPETHEM.

- NaCl

- K2SOq4
-BaS0Oq
- FeCl2
-KNO3

— YBEJIMYHMBAET
— YMEHbLIAET
- He BJIMsIeT.

BApUAHT IIPABUWIBHOIO OTBETA.

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

- Kucaast
- IIeJIOYHAas
- HEUTpanbHasl.

pH, To:

pH cpenp1?

- XJIOpUJIa HATPHS

- KapOoHaTa Kajus

- cyabgara aMmMoHus
- HUTpaTa HaTPHsl.

4. Kakas u3 coneit Oynet moaBepratbecsi THIPOTU3Y?

5. Kak Biusier yBenuueHue JaBieHUs Ha CTENEHb TuApoIn3a?

6. Ecnm B pacTBOpe yMEHbBIIAETCSl KOHIEHTPALUSI HOHOB BOAOPO.A, TO:
- yncaenHoe 3Hayenne pH pacTBopa pacrer
- pacTBOp CTAHOBUTCS MEHEE IEIOYHBIM.

- yuCclIeHHoe 3HaueHue pH pacTBopa yMeHbIaeTcs.

- pacTBOp CTAaHOBUTCS 0OJIEe KUCIIBIM.

7. Onpenenmuts pH 0,0005M pactBopa cepHOl KHCIOTHI. BhIOpaTh

8. B xauecTBe a30THOTO YAOOpPEHUS HCIIONB3yeTCS CyIb(haT aMMOHUSL.
Kakas cpena 6yzet mpu pacTBOpEHHH 3TOi cosn B Bojie?

9. Ecin HN3BECTHO, YTO B PACTBOPEC YMCHLIIACTCA YUCJICHHOC 3HAUCHUC

- KOHIICHTPAIIUsI HOHOB BOJOPO/a YMEHbIIACTCSI
- KOHIIEHTpaLXs HOHOB IT'HIPOKCOrPYIIIBL PACTET
- KOHIICHTPAIIUsI HOHOB B PACTBOPE HE U3MEHSIETCS

- PaCTBOP CTAHOBHTCS §0JIee KHCIIBIM.

10. JJoGaBneHre Kakoro BEHIeCTBA K BOJAE MPHUBEJCT K YMEHBIICHUIO

Ilo pe3yjibTaTaM TECTa 06yqalomeMyc;1 BBICTABJISICTCA OLICHKA «OTJIIMYHO», «XOPOLIO»,

«KYHOOBJICTBOPUTCIBHO» U «HCYJAOBJICTBOPUTCIIHHO).

Kputepun onenuBanusi oTBeTa (Tabll.) JOBOAATCS 1O CBEACHHUS OOydaloluxcs 0 Hayaia
TECTUPOBaHUA. Pe3ynbTaT TeCTUpPOBAHUS OOBSABISETCS OOYYAIOMIEMYCsl HEMOCPEICTBEHHO TOCIIe €Tro

clIauu.

HIxkana

Kpurepun ouennBanus
(% npaBHJIBbHBIX OTBETOB)

Ornenka 5 (OTJIMYHO) 80-100

Onenka 4 (xoporo) 70-79

Onenka 3 (y10BIETBOPUTEIHHO) 50-69
Onenka 2 (HEYJOBICTBOPUTEIHHO) meHee 50
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4.2. llpoueaypsl ¥ OLIEHOYHbIE CPEACTBA /sl MPOBEIEHUS TPOMEKYTOYHOM aTTeCTAMU

4.2.1. Dx3ameH

Ok3aMeH sBNsieTcs (POPMOI OLEHKM KadecTBa OCBOCHHMS OOYYalOIIUMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOM MPOrpaMMbl MO pazienaM AucuMILIUHBL [lo pesynbratam
9K3aMeHa 00Y4YaloIIeMYCs BHICTABISCTCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «YAOBIETBOPUTEIBHOY HIIU
«HEYJOBJIETBOPUTEIBHO.

OK3aMeH MO0 JUCLUMIIMHE IMPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM IPOMEKYTOUHOU
aTTeCTalMy, B KOTOPOM YKa3bIBAE€TCS BPEMsI €r0 IMPOBEICHUS, HOMEp ayJUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAIlH. Y TBEPXKACHHOE paclrcCaHue pa3MeIaeTcs Ha nHHOPMAIIMOHHBIX CTEHIAX, a TAK)Ke Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBenb TpeOOBaHUU i MPOMEKYTOYHOM arTecTalud OOYyYarolUMXCsl YCTaHABIIMBACTCS
paboueii mporpaMMoil IUCHHUIIIMHBL U IOBOJUTCS 10 CBEICHUS 00Y4aIOIIMUXCs B HaUaiIe ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBmiIo, jJekTopamu. C pa3penieHus 3aBeAyronero kadeapoi
Ha DJK3aMEHE MOXET MPUCYTCTBOBATh IpEnojaBareib Kadeapbl, MPUBICUCHHBIA AJI1 MOMOIIH B
IpueMe HK3aMeHa. B ciydae OTCyTcTBHS BEAYLIEro IpenojaBaTessi SK3aMeH MpPUHUMAETCs
MpenojaBaTesieM, Ha3HAY€HHBIM PacOpsKEHHEM 3aBeAyIOUIeTo Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHE mpernojaBaTeneil ¢ aApyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacrnopspKeHHs pEKTopa, MPOpeKTopa 1o yueOHoil paboTe win AekaHa GaKyIbTeTa He JOITYCKaeTCs.

OOyuvaronuecs Mpu sSIBKE HA dK3aMeH O0s3aHBI UMETh MPHU ceOe 3a4eTHYIO KHUXKKY, KOTOPYIO
OHM NPEIBABIAIOT YK3aMEHATOPY.

Jlns npoBeneHus SK3aMeHa BeAyIIUH MIPenojaBaTellb HaKaHyHE IOJIy4YaeT B AeKaHaTe 3a4eTHO-
9K3aMEHALMOHHYIO0 BEIOMOCTh, KOTOpasi BO3BpAlIaeTCsl B JEKAHAT MOCIE OKOHYAHUS MEPOIPUATUS B
JI€Hb POBEACHUS SK3aMEHA UM YTPOM CIIEAYIOLIEro JHS.

DK3aMeHbl MpPOBOJATCS IO OWwieraM B YCTHOM WJIM NHCbMEHHOM BHJE, JUOO B BHJE
TECTUPOBaHUsS. DK3aMEHAIlMOHHbIE OMJIEThI COCTABISAIOTCS 110 YCTAaHOBJIEHHOW (pOpME B COOTBETCTBHHU
C YTBEpXKIEHHBIMH Kadenpoil 5K3aMEHALMOHHBIMU BONPOCAMH M YTBEPXKIAIOTCS 3aBEIyIOIIUM
kadenpoii exeroqHo. B Omiere comepkutes 3 Borpoca.

DK3aMeHaTOpy MNpeAOoCTaBIIsETCsS MPaBO 337aBaTh BOMPOCHI CBEpX Ouiera, a Takke MOMHUMO
TEOPETUYECKUX BOMNPOCOB JaBaTh JUISl PEIICHHS 3aJaud W NPUMEpPHI, HE BBIXOASIIUE 32 pPaMKH
MIPOMJEHHOI0 MaTepuasa 1o u3y4aeMou JUCLUILINHE.

3HaHMsI, YMEHHUS U HaBBIKU OOYYarOIIMXCs ONPENEISIIOTCS OLIEHKAMH «OTJIMYHOY, «XOPOILOY,
«YIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABISAIOTCA B 3a4€THO-
HK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHUXKKY 00y4aroIerocs B JIeHb HK3aMEHa.

[Ipy mpoBeneHMM YCTHOTO 3K3aMEHa B ayJUTOPUM HE JOJDKHO HAXOIUThcs Oojiee BOCHMH
oOyJaroluxcsi Ha OIHOTO MpernoaBaTes.

[Ipy mpoBeneHMM YCTHOTO 3SK3aMeHa OOydalolMiics BBIOMpAaeT 3K3aMEHAlMOHHBIA Ouier B
CIIy4aiflHOM MOPSKE, 3aTEM Ha3bIBaeT (paMUIINIO, UMsI, OTYECTBO U HOMEP 3K3aMEHAI[MOHHOTO OuseTa.

Bo Bpemsi sk3ameHa oOydarolyecs MOTYT IIOJb30BaTbCcsi C pa3pelleHus] 3K3aMeHaTopa
MPOrpaMMOil JUCHHUIUIMHBI, CHPAaBOYHOM W HOPMATHUBHOM JIUTEpAaTypoH, APYrUMH MOCOOUSIMH H
TEXHUUYECKUMHU CPEICTBAMHU.

Bpemsi moAroToBku OTBETa MpH CcAaye SK3aMeHa B YCTHOM (hopMe IOIKHO COCTaBISTH HE
MeHee 40 MUHYT (110 JKEJIaHUI0 00YYaIOLIErocst OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBeta — He
6osee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIONINN 3aTPyIHEHHSI TIPU MTOATOTOBKE K OTBETY MO BBIOPAaHHOMY MM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJIJIEHMEM BPEMEHHM Ha
noaroToBky. [Ipy OKOHYATEIHHOM OIICHMBAHWU OTBETA OLIEHKA CHIKAeTcs Ha oauH Oamn. Bermaua
TPEeThero OusieTa He pa3peraeTcs.

Ecnu oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3SB OWJIET, OTKa3aJicsi OT MPOXOKICHHS
aTTeCTallud B CBSI3M C HEMOATOTOBIEHHOCTBIO, TO B BEJIOMOCTH €My BBICTABISICTCA OLIEHKA
«HEYOBJIETBOPUTEILHO».
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Hapymienne AMCHMIUIMHBI, CHHMCBIBaHHE, WCIOJNB30BaHHE OOYYArONIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYIMX BHJOB JINYHOW KOMMYHHKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH
BO BpEMsl aTTECTALMOHHBIX MCIIBITAHUH 3anpenieHo. B ciaydyae HapymeHus 3Toro TpedoBaHus

npernoAaBaTenab O0s3aH YAAINTh OOYYalOMIerocss W3 AayAMTOPHM M IPOCTaBUTh €My B
BEZOMOCTH OLIEHKY «HEYIOBJIETBOPUTEIHHO.

BricTaBneHne OLEHOK, TOMYYEHHBIX TIPH MOJBEICHUU PE3YJIBTATOB HPOMEXKYTOUHON
aTTeCTallid, B 3aYETHO-DK3aMCHAIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY IIPOBOAMTCS B
NPUCYTCTBUHM camoro oOywaromierocs. [IpernogaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3amHceld O pe3ysbTaTax NpPOMEXYTOYHOW aTTecTallH B
3a4€THO-9K3aMEHAMOHHYIO BEJJOMOCTb U B 3a4ETHBIC KHHKKH.

HesBka Ha »K3aMeH OTMEYAeTCs B 3a4ETHO-OK3aMEHAIMOHHOW BEJOMOCTH CIIOBAMH «HE
SIBUJICS.

Jns  oOydarommxcs, KOTOpble HE CMOIJIM cJaTh 5K3aMEH B YCTAHOBJCHHBIE CpPOKH,
VYHUBEpCUTET yCTaHABIUBACT MEPUOJ JUKBUAALUM 33J0JDKEHHOCTU. B 3TOT mepuoa npenopasareny,
MPUHUMABIINE SK3aMEH, JIOJDKHBI YCTAaHOBUTh HE MEHee 2-X IIHEH, KOoraa OHU OyayT NPUHHMATh
3a70DKeHHOCTH. MH(popManus o JHMKBUAAUMH 33J0JDKEHHOCTH OTMEYAeTCsl B JK3aMEHAlMOHHOM
JHCTe.

OOyuarouMesl, MOKa3aBIIUM OTJIMYHbIE U XOPOILIME 3HAHHS B TEUCHHE CEMECTpa B XO7e
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXET OBITh IMPOCTaBJIeHa JK3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 cauu sk3amMeHa. OLeHKa BBICTABIAETCS B 3K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuapl U UIa C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI, MOTYT CaBaTh YK3aMEHBI B
MEXCECCHOHHBIN TIEPHO/] B CPOKH, YCTAaHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIAaHOM. VIHBaIH Bl 1
JMIa C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbSl, MMEIOLINE HApyLUICHUs] ONOPHO-IBUTATEIBHOTO
ammapara, JOIMYCKAalTCS Ha AaTTeCTAllMOHHBIE WCIBITAaHUS B  COMPOBOXIEHUH ACCHCTEHTOB-
COITPOBOKIAIOIIUX.

[Ipouenypa mpoBeneHHs NPOMEKYTOYHOH aTTECTAlMM Al OCOOBIX CIIydaeB H3JIOKEHA B
«ITonmoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallui 0OydaroMUXCsl Mo
OIIOIl GakanaBpuara, crneuuanurera u Marucrparypsl» DPI'BOY BO IOxHo-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1)

Ne OneHoYHbBIE CPEACTBA Kon n HanmeHoBanue
OKx3aMeH AHIUKATOpa
KOMIIETCHIIUH
1 1. OCHOBHBIE 3aKOHBI XUMUU. N/I-1.01K-1
2. DKBUBAJIEHT 3JIEMEHTOB. 3aKOH YKBUBAJICHTOB. Ucnonszyer
3. DKBHUBJICHTHI TPOCTHIX U CIOKHBIX BEIICCTB. OCHOBHBIC 3aKOHBI
4. CoBpeMeHHasi TeOpUs CTPOCHHS aTOMa. €CTECTBEHHOHAYUYHBIX
5. Tlopsinok cocraBieHus 3IEKTPOHHBIX (popmyi. [Ipumepsr. JUCLUTIINH JJIs
6. Pacnpenenenuie 31€KTPOHOB MO SHEPTETUUECKUM STUCHKaM. peuieHus
7. DHeprusi HOHU3AIUU U AJIEKTPOOTPHUIATENIHHOCTh. VI3MeHeHNEe NX | CTaHJApPTHBIX 3371a4 B
B nnepuoanueckont cucreme . . Menzaeneesa. COOTBETCTBUHU C

8. CKOpOCTh XMMHUUYECKUX PEAKINil. 3aKOH JEHCTBYIOIIUX MaccC. HAIPaBJIEHHOCTHIO
9. 3aBUCHUMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI. npodhecCuoHaNBHOM
10. Xumunueckoe paBHoBecue. KoHcranra paBHoBecus. [Ipunnmmn Jle— JEATEIIbHOCTH
[TaTense.
11. 1-3akoH TEPMOJAMHAMHUKUA. OHTAIBINUA. TEPMOXUMHUYECKHE
ypaBHeHus. 3akoH ['ecca.
12. 2-—3akoH TepMoauHaMHKU. OHeprusi ['nub6ca. HampaBrneHnue
MPOTEKAHUS MTPOLIECCOB.
13. XapakTepucThka MOJIPHOW M HEMOJISIPHOM KOBAJIEHTHOM CBSI3HU.
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IIpuBectu mpuMepsL.

14. TonopHo-akuenTopHas cBsA3b. [Ipumepsl.

15. Bogopoanas cBsizb. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsl.

17. CiocoObI BeIpakeHUS KOHIIEHTPALIUU PACTBOPOB.

18. PactBopbl HednekTponutoB. Juddy3usa. Ocmoc. 3akon Bant—
Todda.

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

20. U3meHeHue TtemrepaTypbl KUIIEHUS U 3aMEp3aHMsl PACTBOPOB.
3akoH Payins (2).

21. PactBopsI 31ekTposiuToB. M30TOHWYECKH KOI(PPHUITUECHT.

22. Teopust 31EKTPOIUTUYECKON TUCCOLUALINY.

23. CtyneHyaras IUCCOLMAIUS KACIOT, OCHOBAHUM U COJICH.

24. Crenenp pguccouuanuu. @OaxkTopbl, BIUAIOLUIME Ha CTENEHb
JTUCCOLIMAIUY.

25. Monnoe npousseaenue Boasl. PH cpeasl. THaukaTopsl.

26. Bo3moskHbIe citydau ruiposinsa coneil. [lpumepsr.

27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE peakuu. [IpumMepsi.

28. AMdoTepHOCTb.

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

30. DnexTpoaHbIi moTeHIUA1. Bo1OpOAHBIN 2JIEKTPOI.

31. HopmaibHble >J€KTpOJHBIE MOTEHUMANbl. PsAn HanpskeHuit
METaJIOB.

32. T'anbBaHuueckuii aneMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aeMenta. @opmyna HepHera.

34. DnexTposin3 PacTBOPOB U paciuiaBoB. 3akoH Dapajes.

35. Ilpomecchl, MpOTEKarOUIME IPU DJIEKTPOJIU3E C PaCTBOPUMBIM
aHostoM. O6yacT NPUMEHEHUS AJIEKTPOJIN3aA.

36. AKKyMynsATOpBL. THIIBI aKKYMYJIATOPOB.

37. Ilpoueccesl, MPOTEKAIOIINE MPU pa3psaKe U 3apsIKe CBHHIIOBOTO
AKKyMYJIITOpA.

38. OO0ure XuMU4eCKHe CBONCTBA METAJLIOB.

39. BzaumoznelicTBHE METAJIIIOB C KUCIOTAMHU.

40. AzotHas kucinota. OcoOEHHOCTH B3aUMOIEHCTBUS C METAJIJIAMHU.
41. Meronb!l nosnydeHus: METAUIOB U3 pya. [Ipumepsl coBpeMEHHBIX
CIOCO0OO0B TTOJTYYCHHST METAIIOB.

42. KommiekcHble coennHeHus. [Ipumepsl. BHelmHAsS U BHyTpeHH:s
cheprl. KommmekcooOpazoBatenb. 3apsj KOMIUIEKCHOTO HOHA.
Koopaunannonsoe uucio. JIuransl.

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

44. Tlonumepsl. [Ipuponnsie W CUHTETHYECKHE MOJUMEpPHL. COCTaE
nosuMepoB. 3BeHo. Llens. Ctenens nonnMepusanuu. [Ipumepsr.

45. IInactmaccel. CocTaB, NHOJy4€HHE, CBOMCTBA M IPUMEHEHHE.
IIpumepsl.

46. [Tomumepsl. CrtocoObI TOTYYSHUS TTOJIUMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.

48. ITlomustunen. IlomuxnmopBunmi. IlomyueHnue, cBolcTBa U
IIPUMEHEHHE.

49. IMomuretpadTopaTuneH. [lonydenue, CBOMCTBA U TPUMEHEHHE.
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50. CuHTeTHuyecKHe BOJIOKHA, Kiaccuukanus, oOIMe CBOMCTBa
MoJIyuyeHue, IpUMEHEHHE.

51. Koppo3us MeramioB. MexaHu3M KOPPO3HOHHBIX IPOIIECCOB
[Ipumepsbl.

52. AtmocdepHast Koppo3usi.

53. MeTo/ibl 3alUThl METAJNIOB OT KOPPO3HH.

54. Koppo3uoHHbBIE IPOLECCHl, IPOTEKAIOIIME IMpU HAPYLIEHUU

METAIIMYECKUX MOKPBITHIA.

Ikama u KPpUTCpHUH OLICHHUBaHWA OTBETA 06yqa}omeroc>1 IMpEaACTaBJICHLI B Ta6J'II/II_IC

IlIxkana Kpurepuu oueHuBaHus
Onenka 5 BCECTOpPOHHEE, CHCTEeMaThyeckoe U  TIIy0okoe  3HaHMe
(oTIM4HO) MPOrPaMMHOIO Marepuaia, YCBOCHHE OCHOBHOM u

JIOTIOTHUTEILHOU JTUTEPaTyphl, PEKOMEHI0BAHHOM MpOrpaMMoii
JTUCIUTITUHBI, IPABUIILHOE PEIICHUE 3a/1a4H.

Ouenka 4 [I0JIHOE 3HaHKE MPOrPaMMHOI0 MaTepualla, yCBOEHHE OCHOBHOM
(xopor110) JUTEpaTypbl, PEKOMEHJOBAHHON B IporpaMMe, HaJu4due
MaJIO3HAYMUTENIFHBIX ~ OMIMOOK B  pEIICHWW 3aJaud, WIN
HEJIOCTAaTOYHO IOJIHOE PACKPBITHE COJep KaHHe BOIIPOCa.

Onenka 3 3HAaHWE OCHOBHOI'O IPOrPaMMHOI0 MaTepuaja B MUHUMAJIbHOM

(YROBIIETBOPUTEIILHO) o0beMe, TMOrpenIHOCTH HENPUHLHUIIMAIBHOIO Xapakrepa B
OTBETE Ha SK3aMEHE U B PEIICHUH 3a/1a4H.

Onenka 2 mpoOesbl B 3HAHUSX OCHOBHOTO IPOTrPaMMHOIO Marepuaia,

(Hey10BJIETBOPHUTEIBHHO) NPUHLIUIHNATIBHBIE OIIMOKKM TpH OTBET€ Ha BOMNPOCHI U B

peIIeHUN 3aJ1a4u.
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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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