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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.3 BeiOupaer 3HAHUs: 3HAET KaK BbIOMPATh ONTUMAaIbHBIN
Crniocoben ONTUMAJILHBIA BAPUAHT |BaPHAHT PEIICHUS 3a1a4M, apIYMEHTUPYS CBOU
OCYILIECTBIIAITh  |pelICHUs 3a/1a4H, yMeHHsi: YMeeT BbIOUpaTh ONTUMAJIbHBIA BapUaHT
IOWCK, apryMEHTHUPYs CBOU peLeHMs 3a]]a4u, apryMEHTUPYsI CBOIl BBIOOD
KPUTHYECKHIA BBIOOD HaBBbIKH: BpiOupaeT onTuManbHbIi BapuaHT
AHAJIN3 U CUHTE3 peleHMs 3a]]a4u, ApTyMEHTUPYs! CBOI BHIOOD
uHpopmanuu, |YK-1.1 Beinonuser 3HAHUs: 3HAET, KaK BHIIOJIHATH IOMCK HEOOXOUMON
OPUMEHSTh MOMCK HEOOXOAUMOM IS |[JIs pelIeHus IOCTaBIeHHOM 3a1a4u nHpopManuu, eé
CUCTEMHBIN peIIeHNs IOCTABIIEHHON |KPUTUYECKUH aHau3, 0000IEHNE U IPEACTaBICHNIE
MOJIX O JIJIs 3ajaun uH(GOpMAaLKK, €€ |Ha OCHOBE 3HAHUHI €CTECTBEHHO-HAYYHBIX JUCLHUILIMH
pelieHus KPUTHYCCKHI aHAJIH3, ¥ COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIMA
[IOCTAaBJIEHHEIX |0000IIEeHNE U yMeHHs1: YMEET BBIIOJIHATH MOUCK HEOOXOAUMOM
3a1a4 IpeCTaBICHNE Ha JUIsl peIIeHUs TOCTAaBJIEHHOM 3a1au MH(pOopManu, e
OCHOBE 3HaHUHI KPUTHYECKUH aHanu3, 000011eHNE U IPECTaBICHUE
€CTECTBEHHO-HAYYHEIX  |HA OCHOBE 3HAHUHU €CTECTBEHHO-HAYYHBIX JIUCLMILIMH
TMCIIUITIAH U COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTH
COBPEMEHHBIX HABBIKH: BhInonHseT nouck HeoOXoauMOoit s
UH(OPMAIIMOHHBIX peleHust MOCTaBICHHOM 3ajaun nHpopmauu, eé
TEXHOJIOTHil KPUTUYECKHH aHalIn3, 000011eHIe U TIPeACTaBICHNE
Ha OCHOBE 3HAHUI €CTECTBEHHO-HAYUHbIX JUCIHILINH
Y COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOT U
YK-1.2 3HAHUS: 3HAET KaK CUCTEMAaTU3UPOBATh
CucremaTuzupyer 00HapyXeHHYI0 HH(HOPMAITUIO, TTOTYYCHHYIO U3
00HapyKEHHYIO pa3HbIX UCTOYHUKOB, B COOTBETCTBUU C
uH(pOpMalIO, TpeOOBAaHUSAMH U YCIOBUSMH 33/1a4H
TOIYYEHHYIO U3 Pa3sHbIX |YMEHHs: YMEET CHCTEMATU3MPOBATh OOHAPYKEHHYIO
HUCTOYHUKOB, B MH(pOpMaLKIO, TOJYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
COOTBETCTBUH C B COOTBETCTBHUH C Tp€6OBaHI/I$IMI/I " YCIIOBUAMU
TpeOOBAHUSIMU U 3aJga4u
YCIIOBHSIMHU 33]1a4U HaBbIKU: CrucTeMaTH3upyeT 0OHapyKEHHYIO
MH(pOpPMaLIHIO, TOTYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUSIMHU
3aa4n
2. OIIK-1 OIIK-1.1 3naer 3HaHMsA: 3HaeT QpyHIaMeHTaIbHbIE 3aKOHbI IPUPOIBI
Crnocoben byHIaMeHTalIbHbIE Y OCHOBHBIE (pU3MUECKHE MaTEMaTHUYECKHUE 3aKOHbI U
UCIIOJIb30BaTh  |3aKOHBI IPUPOJIBI U METO/Ibl HAaKOIUICHHUSI, Iepeaun U o0paboTKu
MOJIOKEHUS, OCHOBHBIE (pM3HYECKUE U |MHPOPMALMU
3aKOHBI U MaTeMaTUYECKHUE 3aKOHbI |YMEHHS:
METO/IbI HABBIKH:




ecrectBeHHBIX |OIIK-1.2 VMeer 3HAHUA:

HayK 1 IPUMEHATD U3nYECKne yMeHHs1: YMEEeT NPUMEHATh (PU3NIECKUE 3aKOHbI U
MaTEMaTUKH IS |3aKOHBI 1 MaTCMAaTHYCCKH [MaTeMaTUYECKH METOABI IS pelieHud 3ana4
pemeHu:A 3a4a4  [MCTOABI IS PCHICHUS TEOPETUYECKOIO U NIPUKIIAHOIO XapaKTepa
WHXECHEPHOU 3a/1a4 TEOPETUYECKOTO ¥ |HABBIKH:
JEATEIBHOCTHU HPUKJIAJHOIO XapaKrepa

OIIK-1.3 Bnaneer 3HAHUA:

HaBbBIKAMNU YMeHHUA:

HCIOJIb30BaHNU 3HAHUN  |gaBpIkd: BiiajeeT HaBbIKaAMH HCIIOJIL30BAHUS
(bu3MKN ¥ MATEMAaTUKK  |3HaHuil QU3MKE M MATEMATHKH OPHU PElICHAN

HpH peHICHAN MPaKTHYCCKUX 3a71a9
HNPaKTUYECKUX 33124

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3arenbHoi yactu OIIOIN.

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npeamecTByromux auciuiina: Marematuka (YK-1), Mupopmanuonnsie texHonoruu (YK-1),
Maremaruka (OITK-1)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJiIi MPOJOJDKEHHS (OPMHUPOBAHHUS YKa3aHHBIX
KoMIeTeHIni B cienytomux aucuuruimHax: @usuka (YK-1), MuHbopManmoHHbIe TEXHOIOTHH
(YK-1), ®wusuka (OIIK-1), @wusuueckue ocHoBbl snekTpoHuku (OIIK-1), OcHoBbI
KOHCTpyHpoBaHus u TexHojorus mnpomsBoactBa JC (OIIK-1), Teopernueckue OCHOBBI
paauorexHuku (OIIK-1), Teopernueckue ocHoBbl 3nekTporexHuku (OIIK-1); rocynapcTBeHHON
UTOroBoM arrecranmu B Gopme: Iloaroroska k crade u caaya rocynapcTBeHHoro sk3amena (YK-
1), BeinosHeHUE 1 3aIIUTa BBITYCKHON KBaU(uKanuonHon padotsr (OI1K-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

I[J'ISI q)OpMI/IpOBaHI/IS{ 3asBJICHHBIX KOMHGTCHIII/Iﬁ HCIIOJIB3YIOTCA MCTOAOJOTMYCCKHUE TCXHOJIOTUH,
peaIn3yromue ﬂeﬂTeHBHOCTHLIﬁ, J'II/I‘IHOCTHO'OpHeHTHpOBaHHLIﬁ, HpaKTI/IKO'OpHeHTHPOBaHHBIﬁ
IIOAXOJBI.

OCHOBHBIMHU CTPATCTUYCCKUMHU TCXHOJIOTUAMM ABJIAIOTCA: JICKIIUMOHHBIC 3aHATUA, IPAKTHYCCKUC U
na6opaTopHLIe 3aHATUA

Ha AOCTHXKCHUC KOHKPETHBIX Heﬂeﬁ 06yquH$[ HaImpaBJICHBEI MPHUMCHACMBIC TAaKTHUYCCKHC
TCXHOJIOTHH: 3aJaHus, KIaCCUYCCKas JICKIIUA

Paznen 4. COAEPXXAHUE JUCHUITIMHBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TemMbl 3aHATHI

4acoB KOMIIETCHIIUU
OCHOBHbIE IOHSITHSI H 3AKOHbI XUMMHU 17 OIIK-1, YK-1
Jlexuus. BemectBo. AtoM. Monekyna. XUMUUECKHUN JIEMEHT. 2

Annotponus. [Ipocteie u

CJOHBIE BeniecTBa. OTHOCUTENbHBIE AaTOMHAsI U MOJIEKYJISIpHAs
MAacCBhl.

KonuuecTBo BemiecTna.

CrexunomeTrpus. 3aKOH COXPaHEHHS MacChl BEIIECTB. 3aKOH




IIOCTOSIHCTBA COCTaBa
BEILECTB MOJIEKYJISIPHON CTPYKTYpPHI. 3aKOH ABOTaApO U CIEICTBUS
UX HEro

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
PI'P

Pemenue pacueTHbIX 3a/1a4 Ha HAXOXKJAEHUE OTHOCUTEIIbHOMN
MOJIEKYJIIPHOU

MAaccChl, OINPEACIICHUE MaCCOBOM JOJIM XUMUYECKUX 3JIEMEHTOB B
CJII0)KHOM

BELIECTBE 15
Ilepuoauyecknii 3aKoH U nepuoaudeckasi cucrema J[. 1. 17 OIIK-1, YVK-1
MenneiieeBa B cBeTe COBPEMEHHBIX NPE/ICTABJICHUI 0 CTPOeHHE

aroma.

Jlextus. CoBpemennas hopmyimpoka [leproanueckoro 3akoHa. 2
[lepuonnueckas cucrema

XUMHYECKHX 3JIEMEHTOB — rpaduyeckoe 0ToOpaxeHne

MEPUOIUYECKOTr0 3aKOHA.

Crpykrypa [ICXD. CtpoeHue 3J1eKTpOHHBIX 000JI0UEK aTOMOB

3JIEMEHTOB MaJIbIX

nepuoaoB. KBantoseie uncia. OCOOEHHOCTH CTPOCHHUSI

AIEKTPOHHBIX 000JI0UYEK

aTOMOB 3JIEMEHTOB OOJIBIIUX MTEPHOJO0B (IIEPEXOIHBIX AIEMEHTOB).
3HaueHue

MEePUOIUYECKOr0 3aKOHA U TIEPUOUIECKON CUCTEMbI XUMUYECKHUX
sneMmenToB ..

MenneneeBa 11t pa3BUTHS HAYKU U TIOHUMAHUSI XUMAYECKON

KapTUHBI MUpA.

3anaHus A CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE

KP, PI'P

PT'P1 - CocraBneHue 371eKTpOHHBIX KOHPUTYpAI aTOMOB

XUMUYECKUX AIIEMEHTOB.

KP-1 XapakreprucTuka XUMHYECKUX 3JIEMEHTOB U UX COCAVNHEHUIN

o nosoxenuto B [1C.

PT'P-2 M3meHeHne CBOMCTB 2JIEMEHTOB B 3aBUCUMOCTH OT

pacnonoxkenus B Taduuie J1.M. MeHnneneesa. 15
Xumunueckasi cBsi3b. CTpoeHHe BellecTBa 12 OIIK-1, YK-1
Jlexuus. KoBanenTHas xumMuyeckas cBs3b. MexaHu3M o0pa3oBaHus 2
KOBAQJICHTHOM CBA3M 2

(0OMEHHBIN U TOHOPHO-aKILIETITOPHBIH). DIEKTPOOTPULIATENIBHOCTD.
KoBanientHbie

TIOJISIPHAS M HETIOJIsIpHAs CBsI3U. KpaTHOCTH KOBAJIGHTHOMN CBSI3H.

Nounnas

XUMHYECKasl CBsI3b. MeTajuinueckas cBs3b. BogopoaHas cBs3b.

Turmsl

KPUCTAITMYECKHUX PELIETOK.

a ¥ MeTaJuIn4yecKasi XumMuueckas cBsizb. Ousnyeckue cBOMCTBa

METaJIJIOB.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE

KP, PI'P

PT'P-3. Onpenenenne Tuna XuMU4YeCKON CBA3HM B pa3IU4HbIX

COETMHEHUSX.

KP-2. ®u3uuecKue CBOWCTBA METAJLIOB. 10




3aKOHOMEPHOCTH NMPOTEKAHNS XUMUYECKUX PeaKkui.
XMMHYecKoe paBHOBecHE

11

Jleknus. IToHsiTHE O CKOPOCTH XMMUUYECKUX pPeakivil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKHX 2

PEeaKIMi OT Pa3IUYHBIX (PAKTOPOB: MPHUPOABI PEAruPyHOIINX
BCIIECTB, UX

KOHIICHTPAIlUH, TEMIIEPaTypPhl, TIOBEPXHOCTH CONMPUKOCHOBEHUS U
HCIIOIL30BaHUS

KaTaJn3aToOpOB.

OO6paTuMocTh XUMUYECKHUX peakiuii. OOpaTuMelie 1 HeOOpaTUMBbIE
peaKIuu.

XUMHUYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEILCHUS

JlaGopaTtopHas pabota. CKOPOCTh XUMHUUYECKUX PAKITUH

JlaboparopHas paboTa. XuMHU4YeCcKoe paBHOBECHE.

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
PI'P

PI'P-4 Pemenue 3a1a4 1o OnpeaeacHuo CKOPOCTH XUMHUYECKUX
peakimii, yCIoBUM

CMEUICHUS] XUMUYECKOIO PABHOBECHSI.

OIIK-1, YK-1

Boansbie pactBopbl. Cioco0bI BhIPaKeHHs KOHIEHTPALUH
pPacTBOPOB

23

Jlekust. DNEKTPOIUTHI U HEANIEKTPOIUTHI. IJIEKTPOIUTHYECKAs
guccoruanusa. Mexanu3Mbl

3JIEKTPOJIUTUYECKON AUCCOIMALINM JJIsI BEIECTB C Pa3IuYHbIMU
TUTIAMHA

XUMUYECKOH CBs3U. CTENEeHb 3JEKTPOIUTUUECKON TUCCOIUALIUU.
CubHBIE U

cinadbie AMEeKTPonuThl. OCHOBHBIE TIOJIOKEHUS TEOPUHU
ANEKTPOIUTUYECKOMN

Juccoryanuu.l uapoamn3 conen

Jlexums. PactBopumocts BemectB. Hacriienusie, 2
HEHACBIIICHHbIE, IEPECHILEHHBIE PACTBOPHL. 3aBUCHUMOCTh
pacTBOPUMOCTH Ta30B,

KUJKOCTEH U TBEPJIbIX BEIIECTB OT PA3IMUHBIX (DaKTOPOB.
Maccosas nons

PacTBOPEHHOIO BellecTBa. MoJisipHasi KOHLIEHTPAIUS.

JlaGopaTtopHast paboTa. DJIEKTPOTUTHIECKAS TUCCOIHAITHSI.

JlabGopaTtopHnas pabota. ['maponms coneit

3amanus A1 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

KP-3 Pemenue 3a1a4 Ha onpeeneHne KOHIEHTPAMU paCTBOPOB.
PT'P-5 CocraBneHue ypaBHEHUN AIIEKTPOIUTHUECKON
JUCCOLIMAIINY, peakluii MOHHOTO OOMEeHa.

PI'P-6 I'nnpoans colei.

15

OIIK-1, YK-1

OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKINH. DJIEKTPOJIN3

28

Jlexuus. DnekTpoau3 paciiaBoB U BOJAHBIX PACTBOPOB
ANeKTpoauTOoB. IIponeccsl,

2
2

2
MPOUCXOAAIIHNEC HA KaTOAC U aHOJC. ypaBHeHI/IH

OIIK-1, YK-1




JIEKTPOXUMHUYECKHX MPOLIECCOB.

DNEKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOIAMHU.
DJEeKTpOIN3 BOIHBIX

pPacTBOPOB C PaCTBOPUMBIMHU AeKTpoaaMu. IIpakTruueckoe

MIPUMEHEHUE

AJIEKTPOJIN3a

Jlekug. "'anpbBaHnYeCcKUil 21eMEHT. BUABI XUMHYECKUX 2
HCTOYHHKOB TOKA.

Jlexmms. Koppo3ust MeTaioB: XUMHYECKas U JICKTPOXUMHUYECKAs. 2

3aBUCHUMOCTb CKOPOCTH

KOPPO3HH OT YCIIOBHH OKpYysxatomeit cpenpl. Kinaccuduxamms
KOPPO3UH METAIIJIOB

0 pa3IMYHbIM npu3HaKaM. CIiocoObl 3aIUTHl METAJUIOB OT

KOPPO3HHU.
JlaboparopHas paboTa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC 2
DEAKIIHH.

JlabopatopHas paboTta. JleiicTBUE KKCIOT U MIEIOUSH Ha METaJLIBI. 2
JlaGopaTopHas pabota. ['albBaHUYECKUI IJIEMEHT. 2
JlabopaTtopHnas pabota. Koppo3ust MeTamioB: XuMu4eckas u 2
IEKTPOXMUMUYCCKASI.

JlaGopaTtopHast paboTa. DJIEKTPOIU3 PACIIIaBOB U BOJIHBIX 2

PacCTBOPOB 3JICKTPOJIMUTOB.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PT'P

PT'P-7 CocraBienue ypaBHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIMii METOO0M 3JIEKTPOHHOTO OaslaHca.
KP-4 Onpenenenune okucnurenen u

BOCCTaHOBUTEJICH
KP-5. I"'ampbBaHMUECKHI DIEMEHT M KOPPO3HS METAJIIOB. 12
MHast KOHTaKTHas paboTa: 3a4eT 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHHUIO
JIACLIUTUIMHBI

N3yueHune AMCHUIUIMHBI PEKOMEHJYeTCS HayaTh C O3HAKOMJIEHHsS ¢ pabodell mporpaMmoii, ee
CTPYKTYpOl U colep)kKaHMeM pa3JenoB. Y4eOHbI Marepuan CTPYKTYpUPOBaH, HU3y4eHHE
JUCIUTIAHBI OCYIIECTBIISETCS B TEeMaTH4ECKON N0CJIEI0BATEIBHOCTH.
3aHATHUST  JIEKIIMOHHOTO  THUIMA Jal0T  CHCTEMaTHU3UPOBAHHbIE 3HAHMS 1O JAUCHUIUIMH
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTUPOBaHUE y4yeOHOro Marepuana; oopamaTh BHUIMaHUuE Ha
(GOpMYIMPOBKM M KaTEropuu, pacKpbIBAlOIIME CYTh HPOOJEMbl, SIBICHHUS WM IPOLECCa;
3a(puKCUpPOBaTH BBIBO/JIbI u MPAKTHYECKHE PEKOMEHIallUH.
[TonroroBka K 17a0OPaTOPHBIM 3aHSATUSM BKIIIOUAET 03HAKOMJICHHE c IJIaHOM
71a00paTOPHOTO 3aHATUS, TMPUBEACHHOTO B METOJMYECKUX YKa3aHUAX; pabOTy € KOHCIEKTOM
JIeKIMH, BBIMOJHEHHE JOMAIIHEro 3ajJaHus, padoTy ¢ y4eOHOW U Yy4eOHO-METOIUYECKOMH
JUTEPaTypoil, HAyYHbIMM M3AAHUSIMH U BJEKTPOHHBIMU 00pa30BaTEeNIbHBIMH pecypcamy,
PEKOMEHI0BaHHBIMU paboyeil MporpaMMoi TUCIUIUIMHBL, a TaKkKe pa3pabOoTaHHBIM AJIEKTPOHHBIM
KypcoM TS PCKo .
CopneprkaHue caMOCTOSATENbHOM  paboThl onpenensercss pabodell mporpamMMol  TUCIUILIMHBI,
OLICHOYHBIMM M METOAMYECKMMM MaTepHallaMH, 3aJaHUsIMH M YKa3aHUSAMH IIPENoJaBaTes.
CamocTtosTenbHasi paboTa MOMKET OCYIIECTBISATHCS B ayJAUTOPHON M BHeEayAMTOPHON (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CaMOCTOSITENIbHON pabOThl SBISETCS AJIEKTPOHHAs
UH(POPMALIMOHHO-00pa30BaTeNbHas Cpela YHUBEPCUTETA, KOTOpast 00eCeyuBaeT JOCTYI K



oOpa3oBaTellbHOM  mporpamMme, padodeil  mporpaMme  JUCIUIUIMHBI, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHCTeMaM, TPO(ecCHOHATLHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

V3yueHne MUCIMILIMHBI BKIIOYAET BBIMOJIHEHUE PacdYETHO-TpaduuecKoil paboThl, KOHTPOIHHOM
paboTHI, nabopaTopHOH paboTHI.
[leproanaHOCTh TIPOBEACHMS, (POPMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
X0Jla OCBOGHUSI JHCHUIUIMH TMPEACTaBIeHbl B pabodeld mporpamme. YCIOBHUS aTTeCTaIlluu

IMPUBCACHBL B

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHne

OJICKTPOHHOM

Kypce.

YYEBHO-METOANMYECKOE

KonunuectBo
9K3EMIUISIPOB MEYATHBIX
NoNe C o W3IaHUH, UMEIOIINXCS B
i MUCOK UCIIOJIb3YEMOH JINTEPATYPhI GuGmOTeKe, WK
AJIEKTPOHHBIN aJipec U3AaHuUs
(pecypca) B cetu MHTepHeT
YYEBHbBIE, YYEBHO-METOJNMYECKWE 1 HAYUYHBIE U3JJAHW S

1. |Xumuueckue cucrteMbl [Tekcr] : BapuaHTHl 3aJlaHUA IS 163 /
camocTosT. paboTel / M-Bo oOpa3oBanus u Hayku PD, 'OV | https://portal.volgatech.net/b
BITIO "Map. roc. Texu. yu-1"; [cocT.: P. Y. Bunokyposa u|00ks/Vinokurova_ximicheski
ap.]. Usn. 3-e, nom. Momkap-Oma: MapI'TV, 2011. - 140 c. e_sistemy 2011.pdf
OK3eMILIApHL: Bcero 163.

2. |KpamennnnukoBa, Hamexna ['eananbeBra. Xumus [Tekcr] : 23 /
ygyebHOe Tmocobue s camocrosTenbHOW — pabotel | https://portal.volgatech.net/b
npaktuueckux 3asatuii / H. I'. Kpamenunnukosa, P. U.|ooks/Krasheninnikova ximij
BunokypoBa; M-Bo o6pa3oBanus u Hayku PO, ®I'BOY BIIO a.pdf
"[ToBoik. Toc. TexHoil. yH-T". Momkap-Ona: III'TY, 2013. -
144 ¢. ISBN 978-5-8158-1095-2. Dx3eMIuIsIpsl: Bcero 23.

3. |Kpamennnnukosa, Hanexna ['eananpeBra. Xumus [Tekcr] : 25
nmocoOue JUIs BHIOJHEHHUS MHIUBUAYyaTbHBIX 3ananmii / H. T,
Kpamenunnukosa, P. . BunokypoBa; M-Bo o0pa3oBanus u
Hayku P®, ®I'GOY BIIO "IloBomxk. roc. TexHOm. yH-T".
Momkap-Oma: TITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
DK3eMILISIphL: Bcero 25.

4. |KpamennnnaukoBa, Hagexna ['ennanpeBHa. XUMHUS METAIOB 31/
[Texct] : nabGopatopHblii mpakTukym : [mis TexHuueckux | https://portal.volgatech.net/b
HampaBieHnd W cnenuanbHocTedd  By3oB] /  H. I'.|ooks/Krasheninnikov_ximia_
Kpamenunnukosa, A. U. Bunokypos; M-Bo oOpa3oBaHus U metallov_2016.pdf
Hayku Poc. @enepanuu, ®I'5OY BO "[loBomk. roc. TEXHOI.
yu-1". Momkap-Ona: IIT'TY, 2016. - 94 c. ISBN 978-5-8158-
1759-3. Dx3eMmsipel: Bcero 31.

5. [lenspman, M. U. Heopranuueckass Xumusi [DIeKTpOHHBIN
pecype] : yuebHoe mocobue mas By3oB / I'empdman M.|https://e.lanbook.com/book/4
N KOctparoB B. I1.; FOctparos B. Il. 3-e u3n., crep. CaHkr- 48709
Iletepoypr: Jlaus, 2025. - 528 c¢. ISBN 978-5-507-52362-7.

6. [[enppman, M. . Xumus [DnexkTpoHHBII pecypc] : yueOHUK
s By30B / Tenshman M. U.,lOctparos B. I1.; FOctparos B.|https://e.lanbook.com/book/4
I1. 5-e uzn., crep. Cankr-llerepOypr: Jlaus, 2025. - 476 c. 48712
ISBN 978-5-507-52360-3.




6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE

NoNe | Aynutopunm st mpoBe- | IlepedeHb OCHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |IeHUs y9eOHBIX 3aHSATHH, oOecrieueHne
CaMOCTOSITENIbHOM pabo-
TBI U IPOBEJICHUS TOCY-
JIapCTBEHHON UTOrOBOM
aTTecTaluu

1. 311 () Bempsmurens B-OITE/-12-65 YXJI 4|Microsoft Windows

(1), [TIIpoextop wmynbTUMenuitnblii|Enterprise, CnpaBouHas

Sanyo PLC- XD 2600 B xomrul.clmpaBoBas cucreMa

kperienneM u  kabemem (1), Cron|"KoncynapTaHT [Tmroc",

XUMHUYECKHIA naboparopusrii| Microsoft Office

1200*¥1400*1500 (3), Cron-moiika|Standard, Arent Dr.Web,

neoiiHast (1), IHkad  BeITsKHON|KoMIuiekT 'APAHT-

nabopatopubiii  1538*726*2100 (2),|Macrtep, Microsoft

HIkad TSt xuM.peakTuBoB|Access, Microsoft Visio

800*580*1810 (1), Kommekr|Professional,  Microsoft

yuebHoi mebenu (1) Project Professional,

Microsoft Visual Studio

Enterprise, Kommuexr 1O

JUIsL PELICHUS OCHOBHBIX

10JIb30BATEIbCKHUX 33124

2. 312 (1) pH-metp  AHWOH 7051  (1),|Microsoft Windows

Huctunsarop JitC) 4 (1),|Enterprise, CnpaBounas

Cnextpodoromerp (1), CrekIsHHBIN|IpaBoBast cucrema

JTUCTUILISITOP Huxnon Fistreem|"KoncymnpTant [Troc”,

Internationaly  Ltd (1),  Cron|Microsoft Office

nabopaTopHblii 11 aHanuThueckux [Standard, Arent Dr.Web,

BecoB  650*650*750  (9), Cron|Kommiekr I'APAHT-

XUMUYECKUM 1200*800*1500 c|Macrep, Microsoft

TyMOOi u Hazactpoiikoi (2), TymbGa|Access, Microsoft Visio

MoJKaTHass Ha pojukax c smkamu|Professional, Microsoft

410*500*560 (1), Yerpoiictso|Project Professional,

uHtepdericHoe naboparopuoe|Microsoft Visual Studio

Unipractic (kommekt) (1), Hlkad mms
XUM.ITIOCY/TBI " MaTepHaJIoB
840*420*1800 (1), Kowmrekr
yueOHoM Mebemu (1)

Enterprise, Kommiekt 10
JUISL pelIeHUs] OCHOBHBIX
MOJIb30BATEIbCKUX 33]1a4

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJ OLEHOYHBIX
CPEJICTB

Kputepun onieHNBaHNS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIIPaBJIEHBI HA!

- YCBOEHHE TEOPETHYECKOro mMarepuana (00beM 3HaHMMH, IITyOMHA YCBOEHUS), NPETyCMOTPEHHOTO
paboueii mporpammoii;
- YMEHHE U3J1araTh MaTepua (4€TKOCTh, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOYHOCTh U MOJHOTA
BOCIIPOM3BEICHUS yUeOHOT0 MaTepuana);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IPEICTABIICHA HUXKE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecredyuBaeT OLICHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KAapTOM AMCUUIUIMHBL. [lOpsAIOK COCTaBIIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLCHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HAKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcs nojoxeHueM o cucreme PUTM B OI'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUYarOIIUXCS
[TpoMexxyTodHast arTecTarys 00yJaronIuXcs HAlpaBJICHA HA OICHWUBAHHUC PE3YJIbTaTOB OOYYCHHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MIPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.

1. TonpKO OCHOBHBIE OKCUABI IIPEJCTABIICHBI B PAAY ...
K20, FeO,

Zn0O, CuO, Na20

MgO, Al,O3, CaO

Cr203, Zn0O, SO2

2. TonbKO KHUCIOTHBIE OKCUABI IPEICTABICHBI B PALY ...
Cl207, CO2, SO2

MgO, MnO, Al>O3

K20, BaO, SiO2

Ca0, P20s

3. K ampoTepHbIM OKCHIAM OTHOCSTCA ...

ZnO u Al,03

CO2 u P20s

NO u ZnO

Al203 u CaO



4. ®opmyna ruapodocdara KIS UMEET BUTT ...
CaHPO4

Ca3(P0O4)2

Ca(H2P04)2

Ca(OH):

5. Kap6onat xanpiust CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIACCy ...
CpPEIHUX Coiei

KHCJIOT

OCHOBaHMUI

KHCJIBIX COJIEH

6.®opMyJia CEpHUCTON KMCIOTHI UMEET BUL ...
H2SOs3

H2S

H2S04

H2S203

7. DJIeMeHTOM, B aTome KOTOpOTO BAJICHTHBIE
KoH(HTypanmio 3523p?, ABIseTcs ...

Si
Ti
Mg
Ge

8.Yncio BaJICHTHBIX AJIEKTPOHOB B aToMe dJieMeHTa 4-To nieproyia VIA-Tpynmnsl paBHoO ...

6
4
2

9.Yucno BaJE€HTHBIX AJIEKTPOHOB B aTOME XJIOpPA PABHO ...

7
5
3
1

10. HanGomnpielr BEMTUYUHON 3JIEKTPOOTPUIIATEILHOCTH 001a/1a€T aToM ...

OJICKTPOHBI

HMCIOT



Cl
Si

[IepeueHs BOMPOCOB I IPOBECHUS IPOMEKYTOUHON aTTeCTalluu

1.

10.

11.

12.

13.

14.

15.

16.

17.

CKOpPOCTb XMMMUYECKMX peaKkuuin. BAnAaHME KOHUEHTpauMM Ha CKOPOCTb XUMUYECKOWM
peakuuu.

CKOpPOCTb XMMUYECKUX peakuuit. BauaHue TemnepaTypbl HAa CKOPOCTb XMMWYECKOWM
peakunn. MNpasuno BaHT Nododa.

Xumunyeckoe paBHOBeCKeE. KoHcTaHTa paBHOBECKUA.
anHLI,MI'I Jle WaTtenbe, cmeleHne XMMNYECKOro paBHOBECUA.

CoBpemeHHasA KBAHTOBO-MeEXaHWYeCKaa MOoAesib CTPOEHMA aToMa. DeMeHTapHble
yacTuubl. CTpoeHMe aTOMHbIX A4ep.

BonHoBble cBOWCTBA 3/1eKTpoHa. KeaHTOBble umcna (n, 1, my;,s): uMx 3HayeHwue,
XapaKTepUCTUKa.

MPUHUMNbI pacnpeaeneHma 3/1EKTPOHOB MO YPOBHAM WM MOAYPOBHSM B aTOME: MPUHLMUN
MUHUMANIbHOW 3HEeprun, Nnpasuio Kneykosckoro, npuHumn Mayam, npasuno MNyHaa.

Ctpyktypa [Mepuogmyeckoit cucTtembl: GU3MYECKMIA CMbICA MNOPAAKOBOro Homepa
3/eMeHTa, HoMepa nepnoaa U Homepa rpynnbi.

Mepnoaunyeckoe 3MeHeHne CBOMCTB 31eMeHTOB. Paguycbl aTOMOB, sHeprus (noTeHuman)
MOHM3aLMN), SHEPTMA CPOACTBA K 3/1EKTPOHY, 31EKTPOOTPMLATENBbHOCTD.

Xumunyeckas cBAsb. Buapbl XMMUYECKOM CBA3MU.

MexaHn3m 06pa3oBaHMA KOBANEHTHOW CBA3W. KoBasieHTHaa CBA3b MNOAApPHas W
HenonapHas.

Tunbl  MBpuaM3aumm  aTomHbix opbuTaneir. CTpoeHue Monekyn ¢ sp3—, sp? u sp—
rMbpuaHbIMn opbuTanamm.

NoHHana cBA3b. MexaHn3m o0bpa3oBaHMA MOHHOM cBA3K, CBOICTBA MOHHOM CBA3MW.
MeTannmn4yecKkas cBAsb. JOHOPHO-aKLENTOPHAA CBA3b.

HeaﬂeKTpOﬂMTbl.CBOﬁCTBa PacTBOPOB HESINEKTPOJZIUTOB: OaB/1eHME HACbILWLEHHOIo Mnapa
Ha4d YNUCTbIM PACTBOPUTENEM U PACTBOPOM,

CBOWiCTBA pacTBOPOB HE3/IEKTPO/IUTOB: TEMMEPATYPbl KUMEHUSA U 3aMepP3aHMA PacTBOPOB.

Ocmoc M ocmoTUYecKkoe gasneHue. YpaBHeHue BaHT Fodda ansa pacyeTta BeMUYUHbI Poc.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

OcHoBHble crnocobbl BblpaXKeHNA KOHUEHTPaUunn pacTtBOpPOB: macCoBaAd, MOJibHaA O0NA.

OCHOBHble Crocobbl BbIPa*KEHMA KOHLEHTPALMM PACTBOPOB: MOAAPHAA KOHLEHTpauuma
(MonApHOCTB), MONANBbHAA KOHLEHTPAUMUA (MONANBHOCTD ).

OcHoBHble cnocobbl BblpaXeHNA KOHUEHTPALMN PaCTBOPOB: HOPpMaJZibHAaA KOHUEHTPaUUA.
Cnocobbl BbluMCNEeHUA MOI'IFIpHOﬁ MacCCbl 3KBMBaJIEHTA.

3l'leKTp0fIMTbI. 3J'IeKTpOI'IMTW—IeCKaﬂ anccoumauma. KMcnoTbl, OCHOBAHMA, COJIM C TOYKMU
3peHnA Teopuun 3ﬂeKTpOﬂMTMHeCKOﬁ anccoumautmn.

KonnyectBeHHble XapaKTepUCTMKM npouecca Auccoumaumu: cTeneHb Auccoumaumu o,
KOHCTaHTa auccoumaumm Ka.

NoHHoe npounssegeHne sobl. BO,D'OpO,CLHbIﬁ NOKa3aTe/b pH. XapaKTepMCTMKa KMCNOTHO-
OCHOBHbIX CBOICTB cpeabl No BE/NYUHE pH.

FM,u,ponms COJ'IGIZ, 06pa3OBaHHbIX CUNbHOWN KMCNOTOM U cnabbim OCHOBaHMEM.
FM,u,ponms COJ'IGIZ, 06pa3OBaHHbIX cnabon KUCNOTOM U CUNbHBIM OCHOBaHMEM.

MOHATUA  INEKTPOXMMUWU. INEKTPOAHbIA MOTEHUMaN, CTAHOAPTHbIA  3NEeKTPOAHbIN
noteHuman. Pag ctaHAapTHLIN NOTEHUMAN0B (pAL HAaNPAXKEHUA) MeTannos.

®aKTOpbI, BANAIOLLME HA BEIMYMHY 31EKTPOAHOTO NoTeHUMana. YpaBHeHne HepHcra.

[anbBaHMYECKME 3/1€MEHTbI. DNEKTPOXMMUYECKAA CXema raJibBaHUYECKOro 3/1eMeHTa.
dneKkTpoaHble npoueccsl, pacyet OC.

JNeKTPoIn3 pacnnaBoB. Cxema 31eKTPoAN3a.
dneKkTponus pactsopos. KaTogHble n aHoAHble npouecchbl. Cxema 31eKTpon3a.

dneKkTpoxmmmuuyeckaa Kopposua. [PUUYMHbI  BO3HMKHOBEHMA raZibBaHUYECKMX nap.
[enonspusaums. [enonspusatopbl. BogopoaHas M KucnopoaHas Aenonapusauus B
3aBMCUMOCTU OT KUCIOTHOCTU cpeapbl.

MeToabl 3aWnTbl OT Koppo3unn. Tunbl meTananyeckmx I'IOKprTMl;'II dHOAHOE N KaToA4HOE U
MeXaHU3Mbl UX 3aWNTHOIO ,EI,GVICTBMFI. I'Ipou,eccu, npoTtexkavowme npum HapyweHunn
LLe/TOCTHOCTU NOKPbITUA NYXKEHOTO N OULMHKOBAHHOIO XKeJie3a.

JNEeKTPOXMMMYECKAA 3alMTa: NPOTEKTOPHAA 3alLMTa M KaToAHanA 3aLLUTbI



