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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVITAHUPYEMBIMHU PE3YJIbTATAMUA
OCBOEHUA OBPA30OBATEJIBLHOMN MPOT'PAMMBI

Hacrosmas paGoudas nporpamMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBAaHUS K 3HAHUSIM
U YMEHUSM CTYyIEHTa, a TaKXkKe OMNpelessieT COJICpKaHWe W BUABl YYCOHBIX 3aHATUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHUHU C:

» CaMOCTOSITEIILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HAIPaBIICHUIO MTOJITOTOBKU (ypoBeHb OakanaBpuata):27.03.05 «MlHHOBaTHKAY;

* OcHoBHOW mpodeccuoHaIbHON 00pa30BaTebHON TPOrpaMMON TIO0 HANpPaBICHHUIO
noarorosku 27.03.05 «HHOBaTHKAY;

* YuebubpM mmanoM MI'TY um. H.O. baymana no nanpasnenuto noarorosku 27.03.05
«IHHOBaTUKa.

[Ipy  ocBOGHMM  JWUCHUIUITMHBI IUTAaHUpYeTCs  (GOpMUpOBaHHE  KOMIETECHIHH,
npeaycMoTpeHHbslx OIIOIT na ocnoBe CYOC 3++ no HampaiieHuto noarotoBku 27.03.05
«MHHOBaTuKa» (ypoBeHb OakajlaBpuaTa)

Kon xomnerenuun ®opmyIMpPOBKA KOMIIETEHIIUN
no CYOC 3++

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIMU COOCTBEHHbIE

Crioco6eH NpuMEeHSITh B MH)KUHUPUHTOBON M TEXHOJIOTHIECKOM
JeSTeIbHOCTH 3HaHUSI MAaTEMaTUKH, (U3UKU U €CTECTBO3HAHMSI, XUMUHU

((2)71_1 (§<3C(; 51) 1 MaTEPHAOBE/ICHHA, TEOPUH YPABICHHS 1 MH(POPMAIIMOHHBIX
TEXHOJIOTUH JUIsl aHAJIN3a MHHOBALIMOHHOM 1€ TEIbHOCTH
OpraHu3aluu
Crioco6eH oCcyleCTBIATh MOUCK, CUCTEMATH3AIMIO U aHATIU3
OIIKC-7 nH(pOpMaIUK U TPEICTABIATH PE3YyIbTaThl UCCIEIOBAHUN C
(27.03.05) UCIIOJIb30BAHUEM COBPEMEHHBIX CPEICTB BU3yallU3alluH,
uHporpapuku

Jlia kateropuil «3HaTh, yYMETh, BIAQAEThb» IUIAHUPYETCS JOCTHXKEHUE pPE3YyJIbTaTOB
oOyuenuss (PO), BHoOCAIUMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaJA B (QOpMHpOBaHUE
KOMIIETEHIIMA,  TPEAYCMOTPEHHBIX  OCHOBHOW  Mpo()eCCHOHANBHONW  00pa3zoBaTeIbHON
nporpaMmoii (tadum. 1).



Tadoauna 1. Uaaukatopel 1OCTHXKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaropsl

@DopMbI U METOIbI 00YUYEeHHUSs, CTIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIHHT

OIIKC-1

(27.03.05)

CrniocobeH npuMeHsTh B
WHXHUHUPHHTOBOI U
TEXHOJIOTHYCCKOM ACATCIIbHOCTH
3HAHUS MATEMATHKH, (PU3UKHU U
€CTCCTBO3HAHNUA, XUMHUHU U
MaTepHaIoBeICHUs, TCOPHU
yhpaBieHus: 1 UHPOPMAIIMOHHBIX
TEXHOJIOTHH [UIsl aHAIH3a
HHHOBaHHOHHOﬁ ACATCIIbHOCTH

YMETb

- IPUMEHSATH 3HAHUSI MAaTeMaTHKH, (PU3UKH U
€CTECTBO3HAHMS, XUMHUH U MAaTEPUAJIOBEICHUS, TEOPUH
yIpaBJieHUs] 1 HHPOPMALMOHHBIX TEXHOJIOTUN IS
aHaJIM3a UHHOBALIMOHHOM NEATEIIBHOCTU

BJIAIETDH

- METOJMKAMH TUIIOBBIX U OPUTMHAIBHBIX 33134 C
HCIO0JIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOIOTHH 1
TEOPHUH YIIPaBICHUS

Jlekuun

JlaGopaTopHblie padoThbI

CamocrosiTesbHas padora

AKTHBHbIE 1 HHTEPAKTHBHBbIE POPMBI (METOABI)
o0yueHus:

o0cyKJIeHUE MPAKTUYECKUX MPUMEPOB HA JIEKIIUAX

OpraHu3alnu
OIIKC-7 3HATD Jlekuun

(27.03.05) - METOJBI IOMCKA, CHCTEMATU3allui 1 aHaI1u3a JlaGopaTopHble padoThbI

Crioco6eH oCyIIecCTBISTh TTOUCK, uHpopmaruu CamocrosiTesibHas padoTa

CHUCTEMATU3ALUIO U aHAIU3 YMETD AKTHBHbIC M HHTEPAKTHBHbIC GOpPMBI (METOABI)

nH(pOpMaLIUU U NPEACTABIATh
PE3YJIBTAThl UCCIIEI0OBAaHUM C
HCIOJIb30BAaHUEM COBPEMEHHBIX
CPEICTB BU3yaJIN3allUH,
uHporpapuku

- IPUMEHATH METObI IOUCKA, CUCTEMATU3ALUHU U
aHann3a MHQopMaIuu

o0yueHus:
o0cykJIeHUE MPAKTUYECKUX MPUMEPOB Ha JNEKIIUAX




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMMbI

HucuuruinHa Bxogut B Omok Bl «/luctummunasl  (Moxynu)»  0Opa3oBaTebHOM
nporpamMmsel OakaiaBpuara 1o HampasiaeHuto 27.03.05 «MIlHHOBaTHKaY.

W3ydyeHne IUCHUMIUIMHBI MpEArojaraeT IpeIBapUTEbHOE OCBOCHHE XHMHUU IIpU
MOJIyYE€HUU CPEHEro O0ILEro U CpeHero npopeccHoHaIbHOr0 00pa30BaHusl.

OcBoeHne JaHHON JUCIMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE Ui CIETYIOLTHX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

— TPOMBIIUICHHBIE TEXHOJOTUU U MHHOBALIUH;

— eCTeCTBEHHO-Hay4YHbIE METO/Ibl PEIlICHNS HMHHOBAIIMOHHBIX 3a/a4;

— IPOMBIIIJIEHHAS KOJIOTHSl.

OcBoeHue yueOHOM TUCHUILUIMHBI CBSI3aHO C (POPMUPOBAHUEM KOMIIETEHLIUNA C y4ETOM
matpunbl komnereHnuid OIIOIl nns wanmpaBnenust (ypoBeHb OakamaBpuara): 27.03.05
HNHHOBaTHKA.



3. OBBEM JIMCIHHUIIJIMHBI
O6mmit  o0BeM AUCHUIUIMHBI COCTaBIseT 4 3a4eTHbIe eauHuIbI(3.e.), 144
aKaJIeMUYECKUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM YUCIIe:

1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BUIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX Yacax)

O0bem 1o cemecTpam, aKa. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueOHol padoThl Bcero OCBOEHHS TUCIHUILINHBI
1

OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 54 54
Jlexuu (JI) 36 36
Jlaboparopusie pabots (JIP) 18 18
CamocrositesbHasi padora (CP) 90 90
[TpopaboTka yueOHOrO MaTepuasa JEKIUuH 4.5 4.5
IToaroroBka K J1abOpaTopHBIM paboTam 18 18
ITonroroBka K sK3aMeHy 30 30
[ToaroToBka K KOHTPOJIBHOM paboTe 6 6
[ToaroroBka pedepara 3 3
Jpyrue Buapl caMOCTOSTENIHON pabOThI 28.5 28.5
Buja npoMexyTOYHOI aTTeCTANMHU 9K3aMeH

*B TOM uymcle, B (hopMe MPaKTUIECKOH TOATOTOBKH



4. COJEP)KAHUE JUCIHUILIMHBIL, CTPYKTYPUPOBAHHOE IO MOJAYJISIM YYEBHOW JUCIHUILIMHBI C
YKA3AHHEM OTBEJEHHOI'O HA HHUX KOIUMYECTBA AKAJEMHUYECKHX WJIH ACTPOHOMHUYECKHX YACOB U
BHUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue TUCHUILUIUHbBI

. AKTHBHBIE H HHTEPAKTHBHBIE N
Bunbi 3ansaTuii*, yacel . Komnerenmuu, Texkymuii KOHTPOJIb Pe3yJIbTATOB 00yYeHHSI
(hopmbI MpoBeeHUs 3aHATHIA
Ne 3aKpeIieHHbIe 32
n/n Tema (sa3paumue) Moy ®opma npoBeIeHHs TeMO# (Ko 1o Cpox Baset
J C | JIP | CP sAHSTHi Yacel CYOC 3+4) (nenenst) DopmbI (Mun/
MAaKC)
1 cemectp
OCHOBHBIC TIOHATHS U 3aKOHBI JlabopatopHsie
3/6
xumun. CTpoeHHe aToMa. OO6cyxaeHne paboTHI
[epronudeckas cucreMa MPaKTUIECKUX KonTtponpHas 1524
1 | smemeHTOB. XUMHYECKAs CBS3b U 12 0 6 20 | mpuMepoB Ha JCKIIHAX. 6 OIIKC-1, OIIKC-7 6 pabota
CTpPOEHUE BEIIEeCTBA. JHEPreTHKa Pa6ora B komanze (B
Y HalpaBJieHUE XUMUYECKUX rpynmnax) HUTOroO: 18/30
MIPOLIECCOB.
Xumuueckasi KHHETHKA. JlabopaTopHsie
3/6
Xumuueckoe u pazoBoe O6cyxacHIe paboThI
paBHOBecue. JlucnepcHble IIPAKTUYECKUX KonTtponsHas 9/14
2 cucteMmbl. PacTBopsl. 12 0 6 20 | mpuUMepoB Ha JEKIHUAX. 6 OIIKC-1, OIIKC-7 12 pabora
DIeKTpoIUTHIEeCKAS Pabora B komanze (B
nqucconuaiys. OKHUCIUTEIBHO- TpymIax) HUTOT'O: 12/20
BOCCTAHOBHTEIILHBIC PEaKITHH.
DNEKTPOXUMHUUECKHUE CUCTEMBI. Obeyicnerme JlaGopatopunie 3/6
[NomumepHBIe MaTepHaITBI HpaKTIHeCiiX padotst
3 ) 12 0 6 20 | mpuMepoB Ha JIEKLUAX. 6 OIIKC-1, OIIKC-7 18 Pedepat 9/14
Xumrdeckasi HACHTHUKAIS 1 PaboTa B KomaHe (5
aHaJIN3 BEILeCTBA. A HUTOI'O: 12/20
rpymnmnax)
4 | Dx3ameH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 36 0 18 90 - 18 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUUECKONH TOATOTOBKH



CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOLyJ1IM)

Ne,
n/n

HaunmeHoBaHue MOayJisl, COlepP KaHNe

Yackbl

«OcHOBHbBIE IOHATHS M 3aKOHbI XUMHH. CTpoeHHe aToMa.
Hepnonnqecmm CHCTEeMA 3JIEeMEeHTOB. XHMHYecKas CBA3b U CTpocHHE
BelIECTBA. 3HepreTmca H HANIPpaBJCHUEC XUMHYCCKHUX IMPOIECCOB)»

Jlexknuu

12

1.1

OCHOBHbBIE TOHSATUS M 3aKOHBl XWMHUHU. 3HAUYCHUWE XHUMHUU B H3y4YCHUU
MIPUPOJIbI, PA3BUTHH HAYKH U TEXHHKH. 3aKOH COXpPAHEHHUS MAacC W DHEPTHUH.
3aKOH IIOCTOSHCTBA COCTaBa BCINECTBA. 3aKOH DJKBUBAJICHTOB. 3aKOH
ABorajzipo. YpaBuenue Kianeitpona-MeHneneena.

1.2

Crpoenue aroma u Ilepuoamueckasi cuctemMa 3J€MEHTOB. SepHasi MOJeb
CTpoeHuss aroma. KBaHTOBO-MEXaHHMUYECKass MOJEIb CTPOCHHUS aToMa.
JIBOMCTBEHHAsT KOPIIYCKYJISIPHO-BOJIHOBAsi IIpUpoJa 3JIeKTpoHa. IIpuHimn
HEONPEIEICHHOCTH. DneKTpoHHOEe  00JaKo. KBanToBBIE  yMCIHA.
DOHepreTvyeckue ypOBHM W TOAYPOBHU.  ATOMHBIE  OpOuWTaNM.
Pacnpenenenue osnexktpoHoB B aromax. Ilpunnmn [laynu. IIpunuwmn
HauMmeHbliel 3Hepruu. [IpaBuio ['ynna. CocrtaB atoMHbIX sinep. M3oTorbl.
[lepuonnueckas cucrema sneMeHToB J[.M.Menneneesa W 3JIEKTPOHHBIE
CTPYKTYpbI aTOMOB; S-, p-, d-, f-371€MeHTBI. DHeprus HOHU3aLUH, CPOJICTBO K
3JIEKTPOHY, SJIEKTPOOTPULIATEILHOCTD.

1.3

Xumuueckasg cBsi3b. (OCHOBHBIE ITOHSTHS O BO3HHKHOBEHHH XHMMHUYECKOM
cBs3u. KoBasieHTHast CBs3b, CIIOCOOBI ee oOpa3oBaHus. CUrMa- M IH-CBSI3H.
Hacpimaemocth M HampaBlIEHHOCTh KOBAJICHTHOW CBs3u. [mOpuauzanms
BAJICHTHBIX opOuTaneil. MoHHas CBsA3b W €€ CBOWMCTBa. MeTamnueckas
CBSI3b. Turmsr KPUCTATMYECKUX pELIETOK. MexMOoJIeKyIsIpHOE
B3anmoielictere. BogopoaHas CBs3b.

JlabGopaTopHble paboThI

JIP1.1

Bpennpie BemectBa B xumun. Texnuka Oe3zomnacHocTH. Kiacchl XMMHUECKHX
BEIIECTB.

JIP1.2

OmpezenieHne MOJSPHOM MacChl IKBHBAJICHTOB METalla B PEAKIUHU C
pacTBOPOM COJISTHOM KUCIIOTHI.

JIP1.3

OrmpezeneHne TEMJIOTHl HEUTpaM3allid  CWJIBHOW KHUCIOTHl CHUJIBHBIM
OCHOBaHHEM.

CamocrosiTesibHas padora

20

CPl1.1

ITpopaboTka yuebHOrO MaTepuana JeKInun

1.5

CP1.2

[ToaroroBka k 1a00paTopHBIM paboTam

CP1.3

IToaroroBka K KOHTPOJIBHOM paboTe

CP1.4

Jlpyrue BUJbl CAMOCTOSITENIbHOM PaboThI

9.5

«XuMHYeCcKass KHHeTHKa. XUMUYeCKoe U (pa30Boe paBHOBeCHe.
JucnepcHble cucTeMbl. PacTBOPBI. DJIeKTPOIUTHYECKAS TUCCOUALIMS.
OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PEeAKIIUID)

Jlekuuu

12

2.1

OHepreTuka W HalpaBIEHHE XMMHUYECKHX TmpoueccoB. [lonstue o
XUMHYECKON TepMoauHamMuke. OyHKIMUA COCTOSIHUA. BHYTpEHHsISI SHEprus.
IlepBbiii  3akoH TepMmoauHamMuku. Tepmoxumus. TerutoBoit 3¢ dexT
XUMHUYECKON peakiuuu Ui HM30XOPHOTO U H300apHOTO  IPOLIECCOB.
OHranbnus. 3akoH I'ecca M Tepmoxumuueckue pacderbl. DakTopsl,
ONPENENAONNEe  HAlpaBICHHE MPOTEKAHWS  XUMHUYECKHX  pPEaKIuil.

9




OuTponus. 3MeHeHne SHTPONUU MPH XMMHUYECKUX Ipoleccax U (pa3oBbIX
nepexonaax. Dueprust [ m60ca u ee U3MEHEHHE TIPU XUMUYECKUX TPOIIEeCccax.
VYcnoBue NpUHIMNHAIBHON BO3MOYXKHOCTH CAMOIIPOM3BOJIBHOTO MPOTEKAHUS
XMMHYECKON PEAKIUU.

22

Xumuyeckasi KHHETHKa. XuMH4Yeckoe paBHoBecHe. CKOPOCTh XMMHUUYECKOM
peakiMu U €€ 3aBUCHMOCTh OT KOHLIEHTpPAllMM U TEeMIeparypbl. 3aKOoH
JNEUCTBYIOIMUX Macc. ['OMOTeHHBIE W TETEPOTCHHBIE peakIuu. Teopus
aKTUBAlMM AppeHuyca. DHeprus akTuBaluu. BiusHue kaTanu3aropa Ha
CKOPOCTh XMMHYECKOH peaknuu. HeoOpaTumbie U 0OpaTuMble XUMHYECCKUE
peakuuu. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. CmerieHue
xumuueckoro papHoBecus. [Ipunnun Jle [latense.

23

PactBopsl. DniekTponauTudeckas guccoruanus. Buasl qucriepcHbIX CUCTEM.
Konnounueie pactBopsl. [loHsiTHE MULIENIBI, €€ CTPYKTYpa. ATperaTuBHas 1
KHHETUYECKasi YCTOWYMBOCTh T€TEPOTeHHBIX TUCTIEPCHBIX cucTeM. OOrmas
XapaKTepUCTHKA MCTUHHBIX pacTBOpoB. CrocoObl BBIPAXKEHUS COCTaBa
pacTBOpOB. PacTBOpBI 2JIEKTPOIUTOB U HEDJICKTPOIUTOB. 3aKOHBI Payiis.
OcMmotnueckoe napnenue. 3akoH Bant-I'odda. Teopus aneKTpoauTHIecKon
muccoruanuu. Crenens aucconuanuu. CWibHBIE W CIa0bIe 3JIEKTPOJIUTHI.
Koncranta naucconmanuu cnaboro 3ieKTposinTa. 3aKoH pa30aBieHUS
OctBanpga. Kucnorbl, OCHOBaHUS M COJIM C TOYKH 3PEHHUS TEOPUHU
ANEKTPOIIUTUYECKON Tucconnanuu. Peakuimu noHHOro oOMeHa B pacTBopax
3JEKTpOAUTOB. PacTtBopuMocTh. IIpousBeaeHne pacTBOPUMOCTH. Y CIOBHE
ocaxaeHuss coineil. DPdexkr obmero HoHA.  DIEKTPOIUTHYECKAs
nuccounanus Boasl. MOHHOE npownsBeneHue Bobl. BogopoiHbIN MOKa3aTenb
pH. KucnotHo-0cHOBHBIE HHAUKATOPHBI. [ uapoaus.

JlaGopaTopHble paboThI

JIP2.1

3aBHCHUMOCTD CKOPOCTH XHUMHYCCKOM PCaKM OT KOHIOCHTpaluK1

JIP2.2

CMGHI@HI/IG XUMHUYCCKOI'0 paBHOBCCHUA

JIP2.3

Wonnsle peakiyn ooOMeHa

CamocrosiTeabHasi padora

CP2.1

[TpopaboTka yueOHOTrO Marepuaia JEeKIUi

CP2.2

ITonroToBka K 1a00paTOpHBIM paboTam

CP2.3

[ToaroroBka Kk KOHTPOJILHOM paboTe

CP2.4

Jlpyrue BUJbl CAMOCTOSITENIbHOM PaboThI

((3HeKTp0XI/IMH'—IeCKI/Ie CHUCTEMBI. HonnMeprle MaTepuaJbl.
XuMuuyeckas I/I)ICHTI/I(l)I/[KaIII/Iﬂ U aHAJN3 BCIICCTBA)

Jlekuuu
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3.1

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peakuuu. DNEeKTPOXUMHUECKHE
npoueccel.  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu  CTeneHb
okucienusa. CocTaBlieHHE YpaBHEHUH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. Bo3HMKHOBEHHUE 3EKTPOIHOTO MOTEHIMAIA Ha IPaHUIle MeTalli—
anekTpoautT. Psax  HanpsbkeHmit  metaimioB.  YpaBHeHue — Hephcera.
lanpBannueckue snemeHtbl. DJIC aneMeHTa. DnekTpoiu3. AHOIHBIE H
KaToJHble mpouecchl. [IpuMeHeHre 3IeKTponn3a pacIiulaBOB U PacTBOPOB
anekTponutoB. Kopposuss wmeramioB. OCHOBHBIE BUABl  KOPPO3HHU:
XUMHYECKas, 3JIEKTPOXUMHUYECKAsT U KOPPO3MUsS IOJA ACHCTBHEM BHEIIHETO
ANEKTPUYECKOT0 HanpsikeHHUsl. OCHOBHBIE METO/IbI 3AIIUTHI OT KOPPO3HUH.

32

[Tosmmmepnble Matepuanbl.  [loHATHE 00 OpPraHWYECKUX IOJTMMEpax.
OcoOeHHOCTH CTPOCHHSI W (PU3UKO-XMMHUYECKHE CBOWCTBA TIOJMMEPOB.
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KOHCprKI_[I/IOHHbIe IIJIaCTHYECKUEC MACCHI. HO.HI/IMepHI:Ie IMOKPBITHUA WU KIICH.
Heoprannueckue noaumepsl.

Xumudeckas uAeHTU(GUKAIUS U aHalu3 BemlecTBa. KauecTBeHHbIM aHanm3 —
UICHTU(QUKAIUS KAaTHOHOB U aHUOHOB HEOPraHMYECKUX  BEIIECTB.
KonuuecTBenHslii  aHamm3  — ~ XUMHUYECKHe  (TpaBUMETPUYECKHIA,

> TUTPUMETPUYECKHE) U HMHCTPYMEHTaIbHbIE  (DJIIEKTPOXHUMHUYECKUE, !
Xpomarorpadudyeckre, ONTHIECKUE) METOABI aHAIH3A.
JlaGopaTopHble paGoThI 6
JIP3.1 | YcraHoBieHue TUTPA pacCTBOPA COJISTHOM KUCIOTHI 2
JIP3.2 | 'maponus coseit 2
JIP3.3 | OxucnurensHble cBoiictBa KMnO4 B 3aBUCUMOCTH OT pEaKIIMU CPEIbI 2
CamocrosiTesbHasi padoTa 20
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIIHH 1.5
CP3.2 | IloaroToBka K 1a00paTOpHBIM paboTaM 6
CP3.3 | IToarotoBka pedepara 3
CP3.4 | llpyrue Buabpl CaMOCTOSITENILHON pabOThI 9.5
4 DK3aMeH 30
CP4.1 | [loaroroBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTBI CTYJEHTOB

CamMocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIOINMMHA y‘I€6HO-
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nporpamma IUCHUIUIMHBIL.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuainsl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue ykazaHus A OOy4arolUXcs MO OCBOCHUIO IUCHUIUIMHBI [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITUSIM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HauyWHas C TEPBOTO 3aHATHS TI0
IUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHMS TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIJINHE

®onn  omneHouHbix cpenctB (POC) nmns TpoBeneHHs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTeCTAllMK OOYdYaIOUIMXCS MO AMCHUIUIMHE Oa3zupyercs Ha TepedHe
KOMIIETEHIIUH C yKa3aHHEM 3TalloB UX (POPMUPOBaHMS B IPOILECCE OCBOCHUS 00pa3oBaTeIbHOM
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaTOB 00yUEHUs, 3aIlJIaHUPOBAHHBIX JUIS TUCLUILIMHBL.

®OC BKIIOYAET B ceOs:

— IepeueHb KOMIIETEHLUH C yKa3aHHEM 3TalnoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHUE I0KAa3aTeJae U KPUTEPUEB OLIEHMWBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTanax Mx
(bopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 3aJaHMsI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJIcHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECcCe OCBOEHUS 00pa30BaTeIbHON POTrPaMMBI;

— METOAUYECKHE MAaTepuajbl, OIPEIACIAIOIINAE INPOLECAYPhl OLCHUBAHUS 3HAHWN, YMCHMM,
BIAJCHUA W (WJIHM) OIbITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llojokeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU paboyeill mporpaMme AUCLUILINHBL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jluteparypa o AMCUUILUIMHE
1. OBIIAA XUMUA B 2 T. TOM 1 20-e uza., nep. u non. YueOHuk s By30B / ['muaka H. JI. ;
[Tox pen. ITonkoBa B.A. , babkosa A. B. - 2021. - URL: https://urait.ru/book/7B4D1A2A-D316-
43BA-97FE-77DB7905CDFA — Pexxum goctymna: Jyisi aBTOPU3HUP. MOJIb30BATEIICH.
2. OBILIAA XUMHUA B 2 T. TOM 2 20-¢ u3a., nep. u gon. Yueonuk s By3oB / ['munka H. JI. ;
ITox pen. ITonkoBa B.A. , babkoBa A. B. - 2021. - URL: https://urait.ru/book/BE7DBBB4-9150-
4CBE-BD3A-62F33E66032A — Pexum aoctyna: AJis aBTOPU3HP. MOJIb30BATEIICH.
3. OBIIAA XUMUA. 3AJJAUYN U YITPAXKHEHUS 14-e u3a. YaeOHO-TIpakTHYECKOE TTocoOre
s CIIO / I'munaka H. JI. ; Ilom pen. IlomkoBa B.A. , babkoBa A. B. - 2020. - URL:
https://urait.ru/book/1554FD2C-708F-4A30-A177-1632F16AE025 — Pexum pocrymna: mist
aBTOPU3HUP. MOJIb30BATEIICH.
4. Xumus : yaueOnuk / A. A. I'ypos, @. 3. banaes, JI. I1. OBuapenko, B. H. [llamoBan. — 4-¢,
u3a. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 ¢. — ISBN 978-5-7038-4728-2. —
Texkcr: onextponHsni// Jlamp :  snekTpoHHO-OMOnmMoreyHas cucrema. —  URL:
https://e.Janbook.com/book/106617 — Pexum noctyna: ajas aBTOPU3UP. M0JIb30BaTENEH.

JlonoaHUTEIbHbIE MAaTepUAJIbI

5. Omudepenko I'.JI. Xumus : Yuebd. mocodue mis cTya. Bcex crell. By3oB / A.H. BankuH. - M.
: MI'VJL, 2010. - 319 c. — Hayuno-texauueckast oubamoreka M® MI'TY um. H.O. baymana —
OcuoBHOI (hoHI — 128 3K3.; unTanpHbii 3a11 Ne 1 — 3 9Kk3., ynTanbHbIi 321 Ne 2 — 3 9K3.

6. Omudepenko, ['.JI. O 54 Xumus: yueb. / I'. JI. Omudepenko, A.H. UBankun, — M.: TOY BIIO
MI'VJI, 2016. — 384 c. — Tekct : anekrponnslit // Ctpanuna kapeapsr JITO MO MI'TY um. H.D.
baymana : [caiit]. — URL: https:// https://mf.bmstu.ru/info/faculty/It/caf/It9/uchmet/ . — Pexxum
nocryna: CBOOOTHBIN.
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8. INHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUM JUCIUITJIMHBI

1. Caiit kadenpel «XUMUS W XHUMHUYECKHE TEXHOJOTUU B JIECHOM KOMIUICKCE:
https://mf.bmstu.ru/info/faculty/lt/caf/1t9/ .

2. OTkpeITasgs uHGOpMaLMOHHAs Tpynna kadeapsl B couuanbHOil cetn «BKoHTakTey:
http://vk.com/bmstul830.

3. Poccuiickas rocygapcTBeHHas onbanoreka. http://www.rsl.ru.

4. TocynapctBeHHass ~ myOiuMyHass  Hay4yHO-TeXHHMuYeckas  OubOnuoreka  Poccum.
http://www.gpntb.ru.

5. bubmoreka MI'TY um. H.3. baymana. http://library.bmstu.ru.

6. Hayuno-rexanueckass Oubmmoreka K® MITY um. H.D. Baymana. https:/bmstu-
kaluga.ru/library.

7. Hayuno-texauyeckass ~ Oumbmmoreka M® MITY um. H.D.  baymana.
https://mf.bmstu.ru/info/library/.

8. Hayunas snexktponnas 6ubmmoreka http://eLIBRARY.RU.

9. DIEKTPOHHO-OMOIMOTEYHAs CHCTeMa M3aTenbCcTBa «JIaHp» http://e.lanbook.com.

10. DnexTpoHHO-OMOIMOTEYHAsE cHucTeMa «YHUBEPCUTETCKast OMONIMOTEKa OHJIAH»
http://biblioclub.ru.

11. DnextTponHO-O6nbMoTewHas cucrema «[PRbooks» http://www.iprbookshop.ru.

12. DnexTponHo-6nbnuoreynas cucrema (3bC) «FOpaiit» https://biblio-online.ru.

13. llenTpanpHas OubOnmmuoTeka oOpa3oBaTeNbHBIX pecypcoB MmunHoOpHayku PO.
www.edulib.ru.

14. Enunass  xoyuiekuuss 1UGPOBBIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru.

15. ®enepanbHblii LEHTP MH(POPMALMOHHO-00pa30BaTEIbHBIX pECYpCOB.
http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbli CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HUKECIEAYIOLIUE MTOT0XKEHUS.

JlucuumiuHa MocTpoeHa Mo MOJYJIbHOMY HPUHLUIY, KaXKAbIH MOIYJb IPEJICTaBIISIET
co00i1 JIOTMYeCKH 3aBepUICHHbINH pazfen Kypca. JMCUMIUIMHA JENUTCS Ha 4YeThIpe MOy
(BKJTFOUAS SK3aMEH).

Ha nepBom 3aHsTuM CTyAeHT mHoiy4daeT HMHMOpPMAaLUIO IJii JOCTYNa K KOMILIEKCY
y4€0HO-METOINYECKUX MAaTEPUAIIOB 110 AUCLIUILIIMHE.

JleKuMoHHbIE 3aHATHUS MOCBAIICHBl PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca 1 pa3bsICHEHHUIO YUeOHBIX 3aJaHHii, BBIHOCUMBIX Ha CAMOCTOSITEIbHYIO TPOPabOTKYy.

JlaGopaTopHble padoThI MpETHA3HAYCHBI I NMPUOOPETEHUS OIBITa MPAKTHYCCKOM
peanu3aly OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeTonudeckue
yKazaHud K JlabopaTOpHbIM  paboTaM  mpopabaThiBalOTCS  CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHON 1MoAroToBKU. HeoOXonuMblil ypoBeHb MOATOTOBKH KOHTPOJIUPYETCS NEPEN
pOBeJICHIEM Ta00OPATOPHBIX PaboT.

[IpakTudeckasi IOArOTOBKA MPH pealn3aliy y4eOHON AUCIUIINHBI OPraHU3yeTCs MyTeM
MPOBEJCHUS MPAKTUYECKUX 3aHATUN, MMPAKTUKYMOB, TaOOPATOPHBIX padOT M MHIWBUIYATbHBIX
u(WiM) TpyNHoBBIX KOHCYJIbTAllMil, MpelycMAaTPUBAIOLIMX y4yacTHE OOydaloluXcsi B
BBITIOJTHCHUH OTJICIBHBIX JJIEMEHTOB padoOT, CBSI3aHHBIX ¢ Oyaymiedl mnpodeccrnoHaIbHON
JESTENIbHOCTBIO.

[IpakTnueckast HOArOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUIA, KOTOpbIE IpeAycMaTpuBalOT Iepeaady y4dyeOHOM uHpopMauuu o00ydarolmuMmcs,
HEOOXOIUMOM /Il IOCJEAYIOLIEro  BBIOJHEHUS  paboT, CBA3aHHBIX C  Oy;ymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocrosiTesibHasi padoTa CTYIEHTOB BKIIOYACT CIEAYIOIIME BUJBL: MPOpadoTKa
yueOHOro MaTepuasa JeKLUUH, MOAr0TOBKa K Ja00paTopHbIM paboTaM, MOJTOTOBKA K 3K3aMEHY,
MOJIFOTOBKAa K KOHTPONBHOW paboTe, moAroToBka pedepara. PesynpTaThl BceX BUAOB pabOTHI
CTYIEHTOB (OPMHUPYIOTCS B BHJI€ HMX JHWYHOIO PEUTHHIra, KOTOPBIM YUMTHIBAETCS Ha
npoMexyTouHoil arrectaruu. CamocrosiTenbHas paboTa MpeaycMaTpUBAaeT HE TOJBKO
npopabOTKy MaTepuajoB JEKLUHOHHOIO Kypca, HO M WX pacHIMpeHHE B pe3yJbTaTe IOMCKa,
aHaIM3a, CTPYKTYPUPOBAHUS U MPEACTABICHHUS B KOMIIAKTHOM BH/JIE COBPEMEHHOM MHpOpMaIun
U3 BCEX BO3MOKHBIX UICTOYHHKOB.

Texkymuii KOHTPOJIb TPOBOJUTCS B TEUYEHHE KaXKJIOrO MOJIYJNS, €ro HUTOTOBbIE
pe3yNbTaThl CKIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIUM BUJaM KOHTPOJIBHBIX MEPOIPUSTHI:

- KonTpomnsHas pabora
- Pedepar.

OcBoeHue ANCHUIUIMHBI M €€ YCIEUIHOE 3aBeplIeHHE Ha CTaJud IPOMEKYTOUYHOM
aTTecTallid BO3MOXKHO TOJBKO NPHU PEryJsipHON paboTe BO BpeMsl ceMecTpa U IIIaHOMEPHOM
IPOXOXKJICHUN TEeKylIero Koutposia. Habparh pedTHHT 10 BceM MOIYJSIM B KaKJJOM CEMeCTpe,
OPOHTH MO KaXJAOMY MOAYIIO IUIAHOBbIE KOHTPOJIbHbIE MEpPONpPUATHS B TEUEHHE
9K3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYAEHT JIOJKEH BBINOJIHUTH BCE KOHTPOJIbHbBIE
MEPOIPUSTHSL.

IIpomexyTouHass arrecTalmusi IO JUCUUIUIMHE MPOXOJUT B (QopMe 5SK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHUE KIIFOUEBBIX, OA30BBIX MOJIOKEHUI TUCHUIUIMHBI, COCTAaBIISIONINX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToauKAa OLEHKH 110 PEHTHHTY
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CryneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TUIAHOM 3aJ[aHUs U CIABIINNA
BCE KOHTPOJIBHBIE MEPOIPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY IO JUCHHUIUIMHE 3a CEMECTp B
COOTBETCTBHHU CO IIIKAJIOU:

PeiiTunr OueHka Ha IK3aMeHe
85 —-100 OTJIMYHO
71 — 84 XOPOIIO
60 — 70 YAOBJIETBOPUTEIHLHO
0-59 HEYJIOBJIETBOPUTEILHO

OueHuBaHuEe JUCLUUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHwemM 0O TeKyliem
KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTecTtauuu ctynentoB MI'TY um. H.D. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUS, TH®OPMAILMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbIe TEXHOJIOTUM:

- OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
oOecrieynBaeT JOCTYyN K Y4eOHBIM IJJaHaM, pabOoyuM MporpaMMaM JUCIHMIUIMH (MOyJeil),
nporpaMMaM IPAaKTHK, JIEKTPOHHBIM YYEOHBIM HM3JIaHUSM W 3JICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOIYJei), mporpaMmax MpaKTHUK,
(dbopMHpOBaHUE AMEKTPOHHOTO MOPTHOINO 00YUAIOMIETOCS, B TOM YUCIIE COXPAHEHUE ero padoT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M AaCHHXPOHHOTO
B3aUMOJICHCTBHS CTYJICHTOB M TIpErojaBareiiell IOCPEJACTBOM TEXHOJIOTHMA H CIyXO 10
NEPEChUIKE U TOJIYYCHHUIO JICKTPOHHBIX COOOIICHUH MEXIY IMOJIB30BATEISIMH KOMITBIOTEPHON
cetu NHTEpHET.

- e-mail kapenpsr CAF-HTDIP@mgul.ac.ru

— PowerPoint

— Windows

- Word

HH(l)OpMﬂIIHOH]—[bIe CIIPAaBOYHbBIC CUCTEMBI:

— NudopmannonHo-mpaBoas cuctema «"apant» http://www.garant.ru;
- Nudopmannonno-npasoas cuctema «Koncynsrant [Lmrocy http://www.consultant.ru;

IIpodeccnonanbubie 6a3bl JAHHBIX:

— Xwumus. Karanor HayuHbIX caiiToB. DnemeHThl. https://elementy.ru
— DJeKTpoHHas oubmmoTeKa y4eOHBIX MaTepuaioB o XUMUHU
http://www.chem.msu.ru/rus/elibrary/
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHHUITJIMHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrnieucHUs JAUCHUITIINHBI

Ne,

w/n Bun zansaruit Bua v HamMeHOBaHuE 000PY10BAHUS

1 Jlekuun CHEIHAIbHO 000PYIOBaHHBIE ayTUTOPHH C
MYJIbTUMEAUINHBIMU CPEICTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIIUMU BBIXOJI B CETh
WNHTepHeT; nomMeneHus A1 NpOBEACHUS ay IUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC yUeOHOU MEOEIbI0; ayTUTOPUU
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACChI.

2 | JlabopaTtopHbie pabOThI CHeNHaIbHO 000PYIOBAaHHBIE AYTUTOPHH C
MYJIbTUMEIUMHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCIPOU3IBCACHHUA U NUMCIOIIIMMHU BbIXOJ B CETh
WHTepHeT; noMelleHus Al IPOBECHUS Ay JUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K Oa3am
JaHHBIX U CCTHU I/IHTepHCT; CTyAuHn; KOMIIBIOTCPHLBIC
KJIACChI.

3 | CamocrosTenbHas pabota | Oubinoreka, UMeronas paboune MecTa Jyisl CTYI€HTOB;
BBICTABOYHBIC 3aJIbl; AYAUTOPHHU, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
IMO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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