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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA

JlucuumimHa ydacTByeT B (OPMHpPOBAHUU CIEAYIONICH KOMIETCHIIMH 00pa3oBaTEbHOMN

pOrpaMMBbI:
IToaxoMmeTeHIMH, NHauKaTopbl 10CTHKEHUS
KoMmnerennun .
¢opmupyembie B TUCHHUILIHHE NOJAKOMIIeTeHIIM it
OIIK-1 OIIK-1.Xum Criocoben 3HaHMe cofepKaHUs OCHOBHBIX

CniocobeH pemiaTh
3aauu
npodecCuoHAITBHON
TeSITeTbHOCTH,
MNPUMCHAA MCTOABI
MOZACIIMPOBAHUA,
MaTeMaTH4eCKOTo
aHaIm3a,
€CTECCTBCHHO-HAy4YHbBIE
1 00IIIENH)KEHEPHBIC
3HaHUS

UCTIONIb30BATh 3aKOHBI U
TEOPETHYECKHE TTOJIOKCHHUS
XMMUH, KaCAIOUINECs TPUMEHEHUS
XMMHYECKUX BEIIECTB U
(U3UKO-XMIMUYECKHX IPOLIECCOB B
HAHORJIEKTPOHHUKE

3aKOHOB XMMUH, COBPEMEHHOM
TEOpUHU CTPOECHUS BEIIECTBA,
XUMHYECKHUX U
(U3UKO-XMMHUYECKHUX CBOWCTB
Pa3IMYHBIX CUCTEM U BELIECTB
YMeHue NpuMeHsATh 3HaHUs
OCHOBHBIX XMMHUECKHUX
IIPOLIECCOB K MPAaKTUYECKUM
TEXHOJIOTUYECKHUM MpolIeMam
crielranu3alnuu

OnbIT NpOBEICHUS
XUMHUYECKOT0 SKCIIEPUMEHTa 1
MCIOJIb30BaHUsI OCHOBHBIX
npueMoB 00pabOTKH U
IIPEICTaBICHUS
9KCIIEPUMEHTAIbHBIX TaHHBIX

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM

ITPOI'PAMMbI

JluciunamHa BXOOWUT B 00s3atenbHYl0 yacTh bioka 1 «/lucummummabl» 00pa3oBaTeIbHOM
nporpamMmbl. [ ee M3ydeHHS CTYICHT JOJDKEH BIAJETh 3HAHUSMH W yYMEHHUSIMH B OO0BeMe
HpOI‘paMMBI XUMHUHU U MATCMAaTUKHU HOHHOﬁ CpGI[HGfI IIKOJIBI, 4 TAKXXC 3HATh OCHOBHBIC IIOHATHUA U
3aKOHBI IIKOJBHOTO Kypca (PU3UKH.

Marepuaisl JaHHOU OUCHUIIINHEL  SABJISIIOTCS OCHOBOH hing:| A3YYEHUS BCEX

CCTCCTBCHHOHAYYHbIX, OGH_IGTGXHI/I‘IGCKI/IX U CIICUaJIbHBIX JUCHUIIINH.



3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI

_ OHTAKTHas padora aMOCTOATE/Ib
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1.3akoHOMEpHOCTH 4 6 - 2 4 6 32 BxonHoii
IIPOTEKAHHUS WHIVBUAYaJIbHBIN
XUMHYECKHUX KOHTPOJIb
npoueccoB. Kuneruka. TectupoBanue
PaBHoBecue. Kiaccel
IIpoBepouHas
XUMHYECKHUX
. pabora 1
COCUHECHU.
6 12 - - 8
TectupoBanue
2.PactBopsl. Teopus u IIpoBepouHas
3aKoHbI. ['uaponus pabora 2
KoHnTponbHas
pabora 1
3. Ctpoenue aToma. 8 4 il 2 6
Ilepnonrueckuii 3aK0H. TectupoBanue
XuMHueckas CBs3b




6
TectupoBanue
4. OBP.
DNEeKTPOXUMHUYECKUE
ITPOLECCHI KoHnTpo:s
BBITIOJIHEHUS
WHJMBU1yaJIbHOTO
3a/1aHUs
5. CoiicTBa 10
TectupoBanue
HEOPraHWYEeCKHUX U
OpraHUYECKUX
COECIMHEHU.
KoHnTponbHas
KommiekcHbie
pabora 2
coeauHeHus. MeToapl
aHaIM3a.
4.1. JlekuNOHHBIE 3aHATHA
2
" = | =
E = = =
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1 2 | OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSI XHMUYECKHX MPOIECCOB.
DHJIOTEPMHUYECKHUE U IK30TepMudeckue peakunn. 3akoH ['ecca. [lonstue o
BHYTpeHHeH 3Heprun cuctembl. CTaHAapTHBIC YHTAIBIINN 00Pa30BaHUS
XUMHUYECKUX COCTMHEHUH U X UCIOIb30BaHUE ISl pacyeTa CTaHAapTHBIX
SHTAJIBIUN XUMUAYECKUX peakuuil. [-i1 u [1-if 3aKOHbI TEPMOAUHAMUKH.
[Tonsitue 06 suTpOTIHK. M3006apHO-N30TEPMHUYECKUI TOTCHITNAL. DHEPTHUS
I'u66ca. OnpeneneHre BO3MOXKHOCTH CaMOIIPOU3BOJILHOTO MPOTEKaHUS
XUMHYECKUX PEAKITUH.
1 2 2 | Kunernka u paBHOBecHe B XHMHYECKHX MpoLeccax
OcHOBBI XUMUYECKOW KNHETUKHU. [[oHATHE O CKOPOCTH XMMHYECKHUX peaKkLnit
B TOMOI€HHBIX M TETEPOreHHBIX cucTeMax. DakTophl, BIUSIOIIME Ha
CKOPOCTb XUMHUYECKHUX peakiui. 3akoH AeHCTByrOmMX Macc. BrausiHue
TeMIIEpaTypbl Ha CKOPOCTh XUMHUYECKHMX peaknuil. 3akoH Bant-I'odda.
VYpaBuenue Appenuyca. Ilorstue 00 »sHeprum aktuBaruu. OCHOBBI
katann3a. KatanuzaTtopbl M KaTaIUTHUYECKHE CHCTEMBl. [ OMOTE€HHBIH M
reTeporeHHbI katanu3. O0patumpie U
HeoOpaTuMble peakiuu. XUMHYeckoe paBHOBecue. [[oHATHE O KOHCTaHTE

4




paBHOBecHs. PaKTOpPbI, BIUAKOIIME HA CABUT XHUMHYECKOTO PABHOBECHS.
[Tpuniun Jle-Ilarense.

Xumunueckas reopus pacrsopon /.M. MenaeneeBa. [ uapatsl 1 COIbBaTHL.
du3uko-xuMuyeckas Teopus pactsopoB. Mctunnble pacTBopsl. Komutonansie
PacTBOPBHIL.

CrocoObl  BeIp@XKEHHUS COCTaBa pacTBOpoB. PactBopumocts. OOrue
CBOWCTBa PacTBOPOB.
3aKOHBI JJIs1 HEAJIEKTPOIUTOB.

Teopus 351eKTpOIUTHYECKON Aucconranuu. [IoHsTHE O CTENEHN U KOHCTaHTE
JUCCOIUAIUU AJIEKTPOIUTOB. CHIIBHBIE W CJIa0ble SJICKTPOIHTHL. 3aKOH
pasbasnenuss OctBanbiaa. 3akoHsl Bant-I'odda u Payns miast pactBopos
anekTponutoB. [lonstne 00 wu3oTOHMYeckoM Kodpdunuente. HMoHHOE
MPOU3BEJICHUE BOJAbL. BOmOpOAHBIN M THMAPOKCWIBHBIN TOKa3atenu pH u
pOH. UnaukaTopsl

[TonsiTHE 0 MPOM3BEAEHUHN PAaCTBOPUMOCTH. T€OpHs CUIIBHBIX JIEKTPOIUTOB.
I'maposiu3s comnelt u KOBAJIGHTHBIX coeAnHeHnH. Paznuunbie cimydan u Gopmel
TUpoJu3a W yIpaBieHHe Ipoueccamu rujaponusa. Pacuer pH u pOH
pacTBOpoB  pa3nuyHbIX cojied. CTenmeHb M KOHCTaHTa TUAPOJIH3A.
3aBUCUMOCTD CTETIEHH I'MIPOJIN3a OT KOHLEHTPALUU U TEMIIEPATYPBhI.

Teopusi cTpoeHnst 31eKTPOHHBIX 000/109eK aTOMAa. XapaKTEPUCTUKA
HHEPreTUYECKOr0 COCTOSIHUS 31eKTpoHOB. KBaHTOBBIE uncna. CocTossHue
3JIEKTPOHOB B MHOT'O3JIEKTPOHHBIX

aTomax

[Mpunnun IMaynu. [IpaBuna Kneukosckoro, ['yaaa. DnekTpoHHbIe HOPMYITBI
aToMoB S-, p-, d-, f-anmemenroB. Ilepuomuueckuii 3akoH u cuctema [I.U.
Menpeneesa.

CTpyKTypa MepruoJHYECKON CUCTEMBI M €€ CBSA3b CO CTPOCHHEM aTOMOB. S-,
p-, d-, f- s;mexkTpoHHBIC CceMelicTBa M TOJOXKEHHE WX B IEPUOIUYECKOM
CHUCTEME HIIEMEHTOB

Xumu4deckas CBs3b U (hOPMBbI MOJICKYJI. BHIBI XUMHUYECKOU CBSI3H B
MOJIEKYJIaX MPOCTBIX U CIOKHBIX COCTUHEHUIA.

10

Teopuss rubpuamzammu. OcoOEHHOCTH CTPOEHUS M CBOWMCTB BEIIECTB C
Pa3JIMYHBIM TUIIOM CBSI3H.

11

OxucaurtesibHO-BOCCTaHOBUTeAbHBIE peakuu (OBP). Knaccudukanus
OBP. Baxneiime OKUCIUTENN U BOCCTAHOBUTENN. DAKTOPHI, BIUAIONINE HA
nporekanue OBP . Cocrasnenne u moadop koddgdunuentros  OBP merogom
HMOHHO-3JIEKTPOHHOTO OaJiaHca.

12

DJIEKTPOXMMHUYeCKHe Npouecchl. OCHOBHBIE OHATHUS MIEKTPOXUMUMU.
DNeKTPOAHBIA MOTEHIIMAN, €r0 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB.
VYpasuenue Hepacra. CtangapTHBIN 31€KTPOAHBIN OTEHINAI, H3MEPEHHUE.
Bonopoansiii asektpoa. Psaa HanpsskeHUN METAIIIOB. XUMUYECKUE
HCTOYHUKU ToKa. ['anpBanmueckue saeMeHThl. Pacuer DJIC




rajlbBaHUYECKUX 3JEMEHTOB. AKKyMysiTopbl. Koppo3us Merannos. Buabl
Koppo3uu. [IpumeHeHne 3/X npoueccoB B TEXHOIOTMHA MUKPOIIEKTPOHHUKH.

13

Onpenenenne HapaBJIeHUS IPOTEKAHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI. DJIeKTPOIn3. TUIIbI
ANEKTPOJIATOB U JIEKTPOAOB. DIEKTPOIU3 PACIIIABOB U BOAHBIX PACTBOPOB
anekTposnnToB. KaTtonuele n anogHbIe ipoueccsl. [lopsaaok pa3psaku HOHOB
HAa 3JIEKTPOJax. DJIEKTPOJIU3 C AKTUBHBIM aHOIOM. 3aKOHBI JJIEKTPOJIA3a

14

KoMiulekcHble coequHeHMsl. J[BoiiHBIE COJIM M KOMIIJIEKCHBIE COCIUHECHNS,
UX JMCCOLMALIMY B BOJHBIX pacTBOpax. Teopusi CTPOEHUs KOMILIEKCHBIX
coenuHenuii no Bepuepy. Knaccugukanus 1 HOMEHKIATypa KOMITJICKCHBIX
COCIMHEHHUN. Y CTOMYNBOCTh KOMILJIEKCHBIX coeauHeHui. ITonsaTue o
KOHCTAaHTE HECTOMKOCTHU. Pa3pylieHne KOMIIJIEKCHBIX COCIUHEHUMN.
[Ipumenenue KOMILJIEKCHBIX COCTUHEHUN Hu MPOIECCOB
KOMILUIEKCOOOPa30BaHUs B TEXHOJOTHU MHKPOIJIEKTPOHUKH (OUYHCTKA,
TpaBJieHUE, TTOJIYICHHE METATUICCKUX TTOKPBITHHA U T.1.).

15

Metamasbl. Ilonmoxenue B mnepuogumdeckoit Ttadmune. I[Ipuvenenune B
KauecTBE INPOBOJHUKOB. AmtomMuHuii, metrauisl IB u I[IB moarpymm.
XHWMHAYECKHE CBOMCTBA METAJIJIOB M UX coeTMHeHnH. OTHOIIIEHHE K KHCI0TaM
u mienoyaM. [lonyuenne u TpaBiaeHHe METAINIMYECKUX [IEHOK-TIPOBOIHUKOB.

16

Hemertanasl. [Tonoxenue B nepuoanyeckoit Tadnuue. duzndeckue u
XMMHYECKHE CBOMCTBA coenrHeHui. [Ipumenenne kuciot 3neMeHToB VIIA,
VIA, u VA noarpyni 1jist TpaBJI€HHS MOJTYNPOBOIHUKOB.

17

DJieMeHTapHbIe U CJIOKHbIE MOJYNPOBOAHMKH. VX monoxeHue B
nepuoanydeckoi Tadnuie. Kpemuuii. XuMuueckne cBOWCTBa KPEMHUS U €r0
coenuHeHuil. [lonyueHne KpeMHMS BBICOKOW CTEIIEHHU YUCTOTBHI.
[HonynpoBonuuku AzBs u AyBg . [Ipumenenue B Texnonoruu CBUC.
XUMHUYECKHE MPOLIECCH U MAaTEPUAIbl B TEXHOJIOTMH MUKPOSJIEKTPOHUKH.

18

XUMUYECKHE MPOLIECCHl U MaTEpPHalbl B TEXHOJIOTUH MUKPOAJIEKTPOHHUKH.
Opranuyeckuie COeIMHEHUS B M/3, OJIUMEPHI.

4.2. IlpakTnyecKkue 3aHATUS
He npedycmompenul

4.3. JlaGopaTopHble padoThI

Ne moays
JTUCIHHIIINHBI

Ne nabopaTopHoii
padoThI

O0neM 3aHATHIH
(uacwi)

HaumenoBanue padoTbl

[

N

Knaccudukanus Heoprannueckux coeanHenuii (BBoanoe 3ausTue)




2 2 N3yuenune cBOMCTB OKCHIOB, THAPOKCHIOB, COJICH.
KagecTBeHHOE OompeesieHue KaTHOHOB M aHUOHOB B PacTBOpE.
3 2 | CkopocTh XMMUYECKUX peakiuii. PaBHoBecue.
2 4 2 | CnocoObl BEIpa)XeHUS! KOHLIEHTPAIIMH PAaCTBOPOB.
5 2 | IlpuroToBiieHHE pacTBOpaA 3aJaHHON KOHIICHTPAIIHH.
6 2 IMaaponus comneid.
7 1 | PacTBOpBI HERJIEKTPOIUTOB H SJEKTPOIUTOB.
8 1 | Honnoe npoussenenue Boasl. pH u pOH. [IpousBenenne pacTBOpUMOCTH.
9 2 IMupponus
10 2 | KouTtpomnbHas padora o Temam moxyieit 1 u 2 (KPNe 1).
11 2 | Ctpoenue aToma
3 12 1 [Tepuonnueckuii 3akon u [lepuoanueckas cucrema /.M. Menneneena
13 1 | Xumuueckas cBs3b
14 2 | OKHCTUTENHHO-BOCCTAHOBUTENbHBIE peakiiui. KOHTpOIb BHIOTHEHUS
4 WHIUBUAYAITBHOTO 3aJaHusl.
15 2 | XuMHs ¥ 3JICKTPUUECKUHN TOK.
16 2 KoMmiuiekcHble cOeIMHEHNS
5 17 2 OO6mme CBOMCTBA METAIIOB, HEMETAJIOB, TTOJIYITPOBOIHUKOB.
18 2 | KontponwHas pabora mo remam moayieit 4 u 5 (KPNe 2)
4.4, CamocTosiTe/ibHasi padoTa CTYA€HTOB
2
= 2
=
= E - | Bun CPC
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(2 = -
] = I~
Z = © 5
1 2 | IIpopaboTka MaTepuaiia o TeMe BBOJHOTO 3aHATHS «Ki1acchl HEOPraHUYECKUX
COeAMHEHM Y. BrinosHenne nomMaisero 3aaanus. [Ipoxoxaenne
tectupoBanus. Iloaroroska k mabopaTopHoit paboTe, opopmieHHE
WHIUBUIYAIBHOTO KOHCTICKTA.
2 [TpopaboTtka nexuuu Nel v TOMOJIHUTEILHOTO MaTepraa 1mo TeMe:
«TepMoxuMuUecKHe pacueTsbl» ¢ pa30opoM 00pa3IoB pelIeHus 3a/1ay,
[Tpoxoxnenue TectupoBanus. Beimoanenue [IpoBepounoii padotsr 1.
2 ITpopabotka sexkuuu Ne 2.Beinonnenue qoMaiisero 3aaanus. [Ipoxoxienue
TeCTHpOBaHUs Mo TeMe: «KnHeTHKa U paBHOBECHE».
2 4 ITpopabotka nexuuit Ne 3-5. BrinmonHeHue qoMaiisero 3aaanus. [Ipoxoxaenue-

TecTupoBaHus 1o TeMam: «llepecder KOHIIEHTpALUi», «3aKOHBI IS PAaCTBOPOB
HEDJICKTPOJIUTOB U IEKTPOIUTOBY, «CHIIbHBIC IIEKTPOIUTHDY, «[ HIpOIH3».
[ToaroroBka k 1aboparopHoit padote, 0hOpMIICHHE KOHCIIEKTa C pacueTaMu
TS MTHIMBUAYAITLHOTO 33JJaHHS, MIMEIOIIETO MPAKTHYECKYIO0 HAIPAaBICHHOCTb.
Brimonaenue [IpoBepounoii paboThI 2.




4 | IIpopaboTKa JIOTOIHUTEILHOTO MaTepuaiia o TeMe: «CHIIbHBIC 3JICKTPOIUTHD)
¢ pazbopom oOpa3ioB penieHus 3a1a4, [logroroska k KourponsHoii padote Ne 1

3 6 [TpopaboTtka nexuumii Ne 6-9. [IpoxosxaeHrne TeCTUPOBaHUS TTO TEMaM:
«CTpoeHHe aTroMa», « XUMHUYECKas CBA3b»

4 6 [Tpopa6oTtka nexnuu Ne 10 «Teopust OBP». [IpoxoxaeHue TeCTUpOBaHHS 11O
teme OBP.

[TonroroBka k maboparopuoii padore mo reme OBP. OdopmieHne KoHCIeKTa,
BKJTIOYAIOIIETO MHIUBHIyaJIbHOE 33/IaHUE C IPAKTUYECKON HAMPAaBICHHOCTHIO.

[Tpopabotka snexuuit Ne 11, 12 «D0eKTpoOXUMHUYECKUE TPOLIECCHD».
[IpoxoskaeHue TeCTUPOBaHUS IO TeMe «DIEKTPOXUMUSY.

[ToaroroBka k 1abopatopHOM paboTe «IIEKTPOXUMHUS», 0HOPMIICHHE
WHIUBUAYAIBHOTO KOHCTIEKTA.

[Toarororka k KontponsHoit padote Ne 2.
5) 10 | IIpopabotka nexkuunit Ne 13-16. IIpoxoxxaeHue on-line TecTupoBaHus
«KommiekcHbIe COeIMHEHUS Y. BBIMOTHEHNE JOMAIITHETO 3a/1aHusl.

[ToaroroBka k KonrponwsHoii pabote No 2.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB)
He npeoycmompensi

5. HNEPEYEHb YYEBHO-METO/IUYECKOI'O OBECIIEUEHUA AJ151
CAMOCTOSITEJIBHOM PABOTHI
YueOHOo-MeToAM4eCcCKOoe obOecreueHrne Il CaMOCTOSITEIbHOM pabOThl CTYACHTOB B COCTaBe
YMK nmucrummuasr (OPUMOKC, http://orioks.miet.ru/):

Yueono-meronuueckoe obecrneuenne CPC (8 OPHOKC)

Ne moays
JTUCIHHUIIINHBI

1 Coneprxanue BBOAHOTO 3aHATHUsA 110 Teme «Kitacchl HEOpraHMYECKUX COSTUHEHUI.
1) Teopetnueckuii MaTepuan
2) IBa BUIa TECTOB PA3HOTO YPOBHSI CIIOKHOCTH (7151 on-line TECTHPOBaHUS U
ayUuTOpHOTO TecThupoBanus (20 BapuaHTOB).
I)Teopernueckuii maTepuain o reMam «KnHeTHKa 1 paBHOBECHE» U «3aKOHOMEPHOCTH

IIPOTEKaHMsI XMMUYECKHX IPOLIECCOB)
2)/[IBa BHMJA TECTOB pPAa3HOrO YPOBHS CIOXKHOCTU ( Juig on-line TecTupoBaHus U
ayauTopHOro tectupoBanus (20 BapuaHTOB) 110 TeMe: «KuHeTHKa 1 paBHOBECHUE
3)Y4eOHO-METOAMYECKAE MaTepHUalbl K BBHIMOJHEHUIO IPOBEPOYHOH paboThr 1
«3aKOHOMEPHOCTH MPOTEKAHMUSI XUMHUYECKUX TPOIIECCOBY!
a) TeopeTnueckuii MaTepua

0) OOpas31ibl pemeHus 3a1aq



http://orioks.miet.ru/

4) NnnuBuayansHble 3aaHus A1 IPOBepOoYHON paboTsl Ne 1.

1)TeopeTnueckuii Mmarepuall.
2)/[IBa BUJa TECTOB pa3HOTO YPOBHS CIOXHOCTH (s on-line TecTupoBaHUS U
ayauTopHoro tectuposanus (20 BapuantoB) 1o Temam: «llepecuer KOHIEHTpaLUii»,
«3aKOHBI 17151 pACTBOPOB HEANEKTPOIUTOB U DJIEKTPOTUTOBY, «CUIIbHBIE SJICKTPOIUTHIY,
«I"'unponusy.
3) YueOHO-METOAMUECKUE MAaTepHAITbl K BBITIOJTHEHUIO IPOBEPOUHON PabOTHI 2:
a) TeopeTnueckuii MaTepuanl

0) OOpa3ibl pereHus 3a1a4
B) nuBuyanbHbIe 3a1aHUS IS TUCTAHIIMOHHOW MTPOBEPOYHON pabOThI 2.

1)TeopeTrueckuii Mmarepua.

2)/1Ba BUJ1a TECTOB PA3HOTO YPOBHS CIOXKHOCTH (47151 on-line TecTupoBanus u
aynutopHoro tectupoBanus (20 BapuanToB) 1o TeMam: «CTpOCHHE aToMay,
«XUMHUYECKas CBA3BY.

1) TeopeTnueckuii MaTepHall.

2) /IBa BH/1a TECTOB Pa3HOTO YPOBHSI CIIOKHOCTH (115 on-line TecTupoBaHus u
aynuTopHoro tectupoBanus (20 BapuanToB) o reMaM: «OBP, «OQnekrpoxnumuueckue
MIPOLIECCHI»

3) Buneodpunsmbr: «Koppo3ust METaIIOB», «IIEKTPOIIHA3»

1) TeopeTnueckuii MaTepHall.

2) JIBa BH/1a TECTOB Pa3HOrO YPOBHS CIIOKHOCTH (st on-line TeCTUpOBaHUS U
aynuTopHoro tectupoBanus (20 BapuaHToB) 1o TeMe «KoMIIJIeKCHbIE COeIMHEHU .
3) Buneodunbemel: «AnmroMunmniiy, «IIponsBoactBo amoMmuHu», «Cepay, «Kpemamii.

6. INEPEYEHb YYEBHOM JINTEPATYPBI

Jlureparypa
I'muaka H.JI. O6mas xumus : B 2-x T.. Yueb. mis akamemuueckoro OakanaBpuata. T. 1/
H.JI. I'munka; [Tox pen. B.A. ITonkoBa, A.B. ba6kosa. - 20-¢ u3n., nep. u gom. - M. : Opaiir,
2018. - 353 c. - (bakanaBp. Akagemuueckuii Kypc). - URL: https://urait.ru/bcode/420962 (mara
obpamienus: 19.01.2026). - ISBN 978-5-9916-9353-0
Huxutnna H.I'. OOmas u Heopranuyeckass xumust : B 2-X 4.: y4eOHUK W TPaKTUKyM JUIs
npukinaanoro OakanaBpuara. Y. 1 : Teopermyeckue ocuoBsl / H. I'. Hukuruna, B. W.
I'pebenbkoBa. - 2-¢ u3a., mepepad. u mom. - Mocksa : FOpaiir, 2017. - 211 c. - (bakanasp.
[Mpuknagnoit kypc). - URL: https://urait.ru/bcode/425468 (nara oopamenus: 19.01.2026). - ISBN
978-5-534-04785-1
JlaGopaTtopHsbIii mpakTukyM 110 Kypey "Oo6mas xumus" / B.U. I'pebenskoBa, H.I'. Ocunenkosa,
H.I'. Huxkutnna, E.E. KosznoBa; M-Bo oOpaszoBanusi P®, @DenepanbHOe areHTCTBO 10
obpazoBanuto, MITUIT(TY); [Tox pen. B.U. I'pebenrskoBoii. - M. : MUDT, 2008. - 116 c.
Metoauueckue ykazaHusi K 3aHATUsAM 1o Kypey "Xummsa" / B.M. I'peGenbkoBa [u ap.];
MunucrepctBo oOpa3oBanus u Hayku P®, HannoHanbHBIN HCClIeqOBAaTENbCKUN YHHUBEPCUTET
"MUIT". - M. : MUDT, 2018. - 172 c.
Meroandeckue yka3zaHWsl K pemeHuro 3amad no kypcy "Xumums" / B.U. I'pebenpkoBa, A.T.
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bopucos, H.I'. Hukutuna [u ap.]; M-Bo o6pa3oBanus u Hayku PO, OenepanbHOe areHTCTBO M0
obpazoBanuto, MITUIT(TY); [Tox pen. B.. I'pebenrskoBoii. - M. : MUDT, 2009. - 164 c.

6. I'munkxa H.JI. 3amaum u ynpaxHeHus mo oOuieil Xxumuu : YdeOHO-TIpakThdeckoe mocodue /
H.JIL. I'nmunka; [Tox pen. B.A. [Tonkosa, A.B. babkosa. - 14-e u3z. - M. : FOpaiit, 2016. - 236 c. -
URL: https://urait.ru/bcode/395520 (nata oopamienus: 19.01.2026). - ISBN 978-5-9916-8914-4

7. NEPEUEHb IMPO®ECCUOHAJIBHBIX BA3 JAHHBIX, TH®OPMALIMOHHBIX
CITPABOYHbIX CUCTEM
1. DnextponHas 6mbIMOTEKA MO XUMUHU (XuMuueckuit pakynpTeT MI'Y): caiit. — Mocksa. - URL:
http://www.chem.msu.su/rus/teaching/org.html (nara o6parmenus: 19.01.2026).

2. eLIBRARY.RU: mnayynas onekTpoHHass OuOnmoteka: caiit. — Mocksa, 2000. -
URL: https://elibrary.ru (mara obpamenus: 19.01.2026). — Pesxxum goctyna: ajsi 3aperucTpup.
I10JIb30BAaTENICH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'NN

B xoze peanuzanyu o0yueHHs HCHIOIB3YETCSl CMeLIaHHOEe 00yUYeHme.

OOyueHue MOMKET pEaTu30BBIBATHCS C TPUMEHEHHEM JJEKTPOHHOro OOydYeHHs U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHUH.

OcBoenne 00pa3oBaTENIbHOM MPOTPaMMBI  00ECIIEUMBACTCS pPECypcaMu  AJICKTPOHHOU
uHpopmanroHHo-oopazosarenbHoi cpeapl OPUOKC (http://orioks.miet.ru). OcHoBHOE HazHAYEHHUE
3TUX PECYpCOB - OKa3aHUE MOMOLIM CTyIEHTaM IpH CaMOCTOSITENIbHON paboTe, a Takxke B
CaMOCTOATEIIbHOM OCBOEHHMHM TeM mponylieHHbIx 3aHsaTui. Pecypcet OPUOKC wmoryr Takxke

HUCIIOJIBb30BAaThHCA OJIA 60)166 YTJIyG.HeHHOI‘O HU3YUCHUA JUCHUIIIINHBI.

I[JIH OIICPaTUBHOT'O B3&HMOI[€I>1CTBH§I CTYACHTOB C TMpCHoAaBaTCiicM HCIHOJb3YIOTCA
AIIEKTPOHHAS MOoYTa, cepBUC 00paTHOH cBs3M - paznen OPUOKC «/lomaniaue 3aganusy.

B mnpouecce oOy4yeHMs mNpu MPOBEACHUH 3aHATHH M IS CAMOCTOSATENBHOM pabOThI
UCTIONB3YIOTCS BHYTPEHHHUE 3JEKTPOHHBIE pecypchl B (hopMax BHJCOOIBITOB, TEOPETHUECKOTO
MaTepuaa 1o OTJEIbHBIM TeMaM, JUCTAaHLMOHHBIX MPOBEPOUYHBIX paboT U on-line TecTupoBaHusl B
OPHOKC.

[Ipu mpoBeaeHUM 3aHATHH W JUII CAMOCTOSATEIBHOW pPaOOTHl HCIONB3YIOTCS BHEIIHHE
3JIeKTPOHHbIE pecypchbl B bopmax BHEITHUX BUJICOONBITOB!
http://school-collection.edu.ru/collection/?interface=themcol#76632

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJINHBI

HaumenoBanue yueOHbIX | OCHAIIEHHOCTH Y4eOHBIX Ilepeuenn
ayIMTOPHUIl U ayIMTOPHIl U TOMeLleHU i ISt MPOrpamMMHOIr0
noMeneHu i s CaMOCTOSITEJIbHOM PadoThI ob0ecneyeHus
CaMOCTOSITEJIbHOMI
padoThI
Y4eOHast ayuTopus MynsTuMeauitHoe 000py10BaHUE OC Microsoft Windows
7
MS Office,
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Opaysep Acrobat reader

DC
VYuebHas ayIuTOpHs BriTspkabie mkadsl (2 mT), HabopsI He tpebyercs
«JlabopaTopus XHUMPEaKTHUBOB, XUMHUYECKas TIOCY/1a,
AQHAJTUTHYCCKOU XUMHUU», | IITATHBbI, aKBAIUCTHIUIATOP, BECHI
Y4eOHast ayIuTopus naboparopusie (2 mrT.), Moromeps! (4
«JIaboparopus oOreit IIT.)
XUMHAN
IMomemenue s KommnbroTepHast TEXHUKA C OC Microsoft Windows

CaMOCTOSITEIILHOM PabOThI | BO3MOKHOCTBIO MmoaKIroueHus k cetu | Microsoft Office
«uTepHeT» u obecneueHuneM nocryna | Professional Plus

B DJICKTPOHHYIO Opaysep
MH()OPMAIIMOHHO-00Pa30BATEILHYIO Acrobat reader DC
cpeny MUDT

10. ®OHJIbI OHEHOYHBIX CPEJICTB AJIs1 ITPOBEPKH
CO®OPMHUPOBAHHOCTU KOMIIETEHIIMIA/ITIOAKOMIETEHIIUN

®OC no noakommereniiuu OIK-1.Xum CrnocobeH HCoib30BaTh 3aKOHBI M TEOPETUUECKUE
MOJIOKEHUST XWMHH, KacalolIuecss MPUMEHEHHS XHUMHUYECKHX BEIIECTB U (PU3UKO-XUMUYECKUX
MPOLIECCOB B HAHORJIEKTPOHUKE.

@DOoH/I OLICHOYHBIX CPEJCTB MPEJCTABIEH OTIACIbHBIM JOKYMEHTOM M Pa3MEIIEH B COCTaBe
YMK aucuuIuivHel B 3JEKTPOHHON MH(OpMarmonHoi obpazosarenbHoil cpene OPMOKC// URL:
http://orioks.miet.ru

11. METOAUYECKHUE YKA3ZAHUA JJI51 CTYAEHTOB 11O OCBOEHHUIO
JNCHUIIVIMHBI «XXUMMWSA»

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

Bce conepxanue qUCUMIUIMHBL pa30ouTo Ha 5 Momynel. Kaxiplii MOyIb SIBISIETCS JTOTHUECKU
3aBepIIEHHON 4YacThio Kypca. Bee yaboparopHbie MEpONPHUATHS MPOBOIATCS TOCHIE JIGKIIMOHHOTO
OOBsICHEHUSI MaTepuallia W TpeOyloT aKTHBHOTO y4yacThs CTYAEHTOB TIpH  OOCYXKIECHHUH
TEOPETUYECKOr0 MaTepuana rmepen Ja0opaTOpHBIM 3aHsATHeM. Jlig  ynydinieHus KadecTBa
IPENnoJiaBaHusl U KOHTPOJI YCBOEHHS CTYAEHTaMHM M3y4aeMbIX TeM Ipylna pa3OuBaeTcs Ha JBe
HNOATPYNIBI, KXKAYI0 M3 KOTOPBIX BEIET 3aKPEIUICHHBIM 3a HEHM IpenonaBareib. OTO MO3BOJISET
czenath npoiecc oopazoBaHus 0ojiee aAPECHBIM U KOHTAKTHBIM.

JlMcuMILIMHA pean3yeTCs MyTeM IPOBEICHMS TOTOKOBBIX JICKIIMOHHBIX 3aHATHH, TPYIIIOBBIX
7a00paTOPHBIX 3aHATHA, TPYNIOBBIX KOHCYJBTAIM, M BHEAYTUTOPHON CaMOCTOSITEIbHON paboTHI.
Brimonnenue 1abopaTopHbIX paboOT OCYIIECTBISCTCS CTYACHTaMHU B OpHraaax, COCTOALINX U3 ABYX
YEJI0BEK, I10]1 HEMOCPEACTBEHHBIM KOHTPOJIEM MPENO1aBaTENsl.

JononuutensHoil  ¢opmoli  oOyueHHs SBISEeTCS KOHTaKTHas paboTa — TpYIIOBBIE
KOHCynbTalMu. KoHCydabTamum mpoBOAATCS OOUH pa3 B Mecsal (2 waca)  JIEKTOPOM H
IIPENoAaBaTe/sIMi, BEAYIIUMH IPAKTHUYECKHUE 3aHATHA. [pynmoBble KOHCYIBTALMH  SBIISIOTCS
00s13aTeNIbHBIMU 711 TOCeleHHs cTyaeHTamu. Ha Hux pasOupaercss CIOXKHBIA JUIsl yCBOCHMS
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TEOPETHYECKUN MaTepHall, TPOBOJUTCS BXOTHOW KOHTPOJIbL (2 4 Ha MOIYNb 1), OCYIIECTBISETCS
MOJTrOTOBKA K MOCJIEAYIONIMM JIAOOpaTopHbIM paboTam (1o 2 4 Ha moayins 3.,4,5). [IlpucyrcrBue Ha
TaKOM 3aHSATHUU SIBISIETCSI HEOOXOAMMBIM YCIOBHEM JUIsl JIOMycka K JabopaTopHbiM paboTam. 1o
pe3yabpTaTaM BXOJHOI'O KOHTPOJIS MPENoJiaBaTelib OLIEHUBACT YPOBEHb MOJATOTOBKH CTYACHTOB U
MOJKET MPEJIOKUTh UM BIIOCICCTBUU TECTHI PA3HOTO YPOBHS CIOXKHOCTU M, IPU HEOOXOMMOCTH,
yIEIUTh OOJbIlle BHUMAaHUS HAa €KEHEAENbHBIX KOHCYJIbTAIMSX TEM CTYAEHTaM, KOTOPBIM 3TO
HeoOxoauMo. J{aTa u Bpems poBeIeHUs KayKI0M TPYIIOBOM KOHCY/IbTAllUM HA3HAYAETCS OTAEIBHO C
Y4E€TOM pacluCaHus 3aHATHHA CTYACHTOB M COOOIIaeTcss UM He MeHee ueM 3a 10 gHelr g0 ee
npoBefeHus. ['paguk mpoBefeHHs KOHCYIbTAllMA COOOIIAeTCs JIEKTOPOM M IpEenojaBareieM U
pasmernaercs B cucteme OPMOKC http://orioks.miet.ru.

Takke CTyIEHTBI MOTYT IIOCEIIaTh €KEHEJETbHbIE KOHCYJIbTAllMU Yy TMperojaBaTeiei,

BeAYIIUX J1abopaTopHble paboThl. X MOocemaroT CTyACHTHI, JKEeNaIoUIie MOTY4YUTh Pa3bsCHEHUS 0
BhINoyIHeHMIo 3ananuii it CPC, a Takke Te, KOMy HEOOXOAMMO CIaTh MPOMYIIEHHbBIE KOHTPOJIbHbIE
MEpPOIPUATHS WM TEpenucaTb HEYJOBJIETBOPUTEIBHO HAMMCAHHBIE AyJIUTOPHBIE KOHTPOJIbHBIC
paboTel. B paMKkax Takux 3aHSITUN TaK)Ke BEETCS MHAMBUAYAIbHBII pa300p OUIMOOK, JOMYIIEHHbIX
CTYJIEHTaMH NIPY BBIITOJIHEHUHN KOHTPOJIbHBIX MEPOIIPUATHM.

VYenemHocTe OCBOEHUS KaXAOr0 MOXYNS OLEHMBAETCS IO PpE3yJbTaTaM BBINOJHEHUS
00s13aTeIbHBIX  KOHTPOJIBHBIX ~ MEpONPUSATHUH. I'padux KOHTPOJIBHBIX ~ MEPONPUATHIA
pa3pabarbIBaeTCs M yTBEpXKIaeTcs 10 Hayaia ceMecTpa.

CamocrosTenbHas paboTa CTYIEHTOB NpPEIyCMAaTpUBAeT JOMAIIHUE 3aJaHUS K KaKIOMY
nabopaTtopHOoMYy 3aHATHIO. VX ciicok (¢ ykazanueM TeM) pasmenieH B cucteMe OPMOKC B pecypcax
K IIEPBOMY 3aHATHIO. BBINOJIHEHNE TOMAIIHUX 3aJaHUH SIBISETCS JOIYCKOM K 3aHATHIO.

Ha xax oM 1abopaTopHOM 3aHATHH HEOOXOAMMO BBITOJHUTE ayauTOpHbIi (0ff-line) TecToBbIit
orpoc 1o TeMe 3aHATusa. Co3znansl HAOOPHI TECTOBBIX MaTepuanoB (20 MHIMBUYaTbHBIX BAPUAHTOB)
o KaXkJ10i1 TeMe Kypca. TecTupoBaHue MPOBOJUTCS Kak Ha 3aHATUU (O0siee CI0XKHBIA ypOBEHbB), TaK
W T0 cuUcTeMe yaajeHHoro poctyna (on-line), obecrieunBas camMoOOydYeHHE M CaMOKOHTPOJIb
cryaentoB. B OPMOKC npuBoautcst Teopus 1o yka3aHHOH Teme, 00paslibl pelieHus 3a1a4 (B TOM
Yycae A MOATOTOBKM K BBIIOJHEHUIO JUCTAHLMOHHBIX MPOBEPOYHBIX paboT), cocraBieHsl 30
BapHUaHTOB MO KAX/I0H ayIMTOPHON KOHTPOJIBHOM padorTe.

Ha nepBoii Henene cemecTpa yTBEpKAaeTCs OPSIIOK HAYKUCIICHUs OaJUIOB MO0 HAKOMUTEIHHON
o6aeHOM cucteme. OH pasmerniaercs B OPUOKC u goctyneH cTyneHTaM B JUYHOM KaOWHETE.
HaunGonpmryro 3HaYMMOCTh HMMEET OIICHKA 3a ayJuTOPHBIE KOHTpPOJbHBIE paboTel 1 u 2
VY oBneTBopuTEeNbHAs OIIEHKA 32 KOHTPOJbHBIE pabOTHI SBISETCS HEOOXOAUMBIM YCIOBUEM JJIS
JIOIyCKa K cAade dK3aMeHa.

Bce orieHKM yunTHIBalOTCS B 0ATEHON HAKOMUTEIBHON CHCTEME.

11.2. CucTtema KOHTPOJISI U OLlEHUBAHUSA
JInst  OLIEHKM YCNEBAaeMOCTH CTYJISHTOB TI0 JHUCIUIUIMHE HCIOJB3yeTcs OayubHas

HAKOIUTEJbHAsI CHCTEMA.

ITo cymme GamioB, HaOpaHHBIX 32 KOHTPOJIBHBIE MEPOIIPHATHUS CEMECTpPa, M MOJYYCHHBIX Ha
JK3aMEHE, BBICTABIISICTCS WTOroBas olleHKa 1o mpeamery. CTpykTypa W Tpaduk KOHTPOJIBHBIX
meponpusitaid goctynied B OPMOKC// URL: http://orioks.miet.ru/
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Jlono/iHATE/IbHbIE CBE/IeHHsI O CHCTEME KOHTPOJIs:

MOHHUTOPHHT YCIIEBAEMOCTH CTY/EHTOB IPOBOJHMTCA B TeUEHHE cemecTpa IO uroram 1-8
yueGHEIX HefleNb, 9 — 12 y4eOHbIX Henenb, 13 — 18- yueOHbIX Helelb.

TIpy BEICTABJIEHAX UTOTOBOM OLIEHKH MCTIONB3YETCs MKaa, IPUBSACHHas B TabuIe:

CymmMma 6aJ1j10B Ouenka
Memnee 50 2

50-70 3

71 -85 4

86 —100 5

Pa3paGoTuHKu:
TIouent Mucturyta IIMT, K.T.H., TOLEHT A.I'. Bopucos
= 7

TIonent Uucturyta [IMT, K.T.H., JOICHT ﬂ’/ H.I'. Ocunexnkosa
Iouent Uucturyta IIMT, K.T.H., TOLEHT %{M E.B. Unpsaiesa

Crapmmii npernogasatens MuctuTyTa IIMT j?_{pévg W.H. [letyxoB
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Pabouas mnporpamMma IUCIUIINMHEI «XWMHS» II0 HAMPABICHHUIO MOATOTOBKH

22.03.01

«MatepuanoBeieHHEe W TEXHOJOTMH MaTepHANIOBY, HampaBiIeHHOCTH (mpodmmo) «TexHomorun
1
MaTepUaIoB MHKPOIEKTPOHUKN» pa3padborana B MuctuTyTe [IMT 1 yTBEpKIeHa Ha 3acCelaHIH

Vuenoro cosera Muctutyra A6 }/E'/f/gc/%/zlf 2026 roza, mpoTokon Ne &

Hupexrop Uucturyra [IMT /C.B.J1y6xoB/

V

Jluer corsiacoBanusa

Pabouas IIporpamMma corjiacoBaHa C HCHTPOM IIOATOTOBKH K aKKpEAUTaluH H HE3aBHCUMO

OIICHKH Ka4uCCTBa

Haganmsank AHOK / N.M.Hukynuna /

Pabouast mporpamma coracoBana ¢ Oubimorexkoit MUIT

Jupexrop Oubmmorexu ) M / T.I1.®ununmosa /
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