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PaGowas mnporpamma yueOHoil aumcumiansbl  «MupopMaunoHno-KOMMYHHKAIIHOHHbIC
TEXHOJIOTHH B ITKOJILHOM Kypce XHMHH» SBJISACTCA HacThIO OCHOBHOI
npogeccHOHATLHOI 00pa30BaTe/ILHOT TPOrPaMMBl JITS MOTOTOBKH OaKATaBPOB 110 HATIPABICHHIO
noaroroBkn 44.03.05 Illenarorndeckoe oOpasoBanue (¢ JaBYMS NpoduIsMH MOJATOTOBKH) H
npopumo Xumus. buosorns ounoii u 3a0unoii hopm obyHeHus.

Pabouas nporpamma yueOHO# aucunniauubl papaborana B coorsercreun ¢ ®I'OC BO
Oakanaspuar no HanpasieHuio noarotoBku 44.03.05 Tleaarornueckoe obpazoBanue (¢ ABYMS
NpoGHIASMH  NOATOTOBKH), YTBEPKJACHHBIM TpuKazom Munucrepersa o0pa3oBaHus W HAYKH
Poccniickoit ®eaepaunn ot 22 ¢espans 2018 r. No 125 (¢ M3MEHCHMAMH M JONOJIHCHHAMH) H
[IpodeccnonazibubiM cTanaapToM. yTeepxaeHHbIM [Tpukazom MuHiCTEpeTBa Tpy.Aa U COUHATBLHOI
samnthl  Pocemiickoit  @enepauun  «O06  yTBepiKAeHHH  NPO(ECCHOHAILHOIO — CTaHaapTa»
o1 18 oktabps 2013 r. Ne 5444 (¢ H3MEHEHHAMH H JIOTIOTHCHHAMH ).

COCTABHUTEJIH:

aonent kadeapel xumun 1 onoxumun GI'BOY BO «JIN'TTY ». kau n1aT XHMHYECKHX HayK. JOIECHT
CapaeBa Tatbsna Anekcan/IpoBHa

accuctenT Kadeapsl xumun 1 onoxumun @I'EOY BO «JITTIY » bapeines borjian Hukonaesuy

YreepkieHa Ha 3aceiainn Kadepbl XUMHHA 1 ouoxu\nm
[Ipotokon ot « 27 » ?e,caf/{d 2043r. e &

3aseaytouuii l\a(bc:gou XHMHH H OMOXMMHH ‘LN‘Q“ B.J1. Isueunko

();xoﬁpeﬂa Ha 3acCJaHHH \"lEéHO-MQTO,’lH‘leCKOﬁ KOMHCCHH (l)aK_\'JbTCTa CCTECTBCHHBIX HAVK

[Ipotokosn o1 « /» ,?&tm 20 A3 r.Ne &

IIpeacenarens y yuetHio- \1ero:mqu.1<ou KOMHUCCHH y /
o .
(aKy1bTeTa eCTECTBEHHbIX HAYK [‘e#eg”— C.H. Hectopenko
/’1
COI'JIACOBAHO: /
3ape Ay IOUHiT yUeOHO-MEeTOIHYECKHM OT/IeJIOM / B.B. Casenkos
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1. Henu u 3a1a4m I CHUILTAHBI.

Lenv uzyuenusa oucuyuniunol:

— (opMHUpOBaHUE CUCTEMHBIX 3HAHUI 00 MCIOJb30BaHUN MHHOBALIMOHHBIX U
UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH B  OCBOCHHHM  XHMHH,
MIOCTAaHOBKE M PpEHICHHH O0pa30BaTEIbHBIX 3a7ad, MOJCIMPOBAHUU HAYYHOTO
HKCIIEPUMEHTA;

— (opmupoBanue yMeHus cBOOOJHO OPUEHTHUPOBATHCS B MHPOPMAIIIOHHOM
MPOCTPAHCTBE, COXpPaHATh, BOCIPOU3BOANTH, O0padaThiBaTh U TMEpeaaBaTh
uHdopmaIuio, GOpMHUPYIOILYIO 3HAHUS, YMEHHUS U HaBBIKH 110 IIPEIMETY;

— CHOCOOCTBOBATh MHTEIUIEKTYAJIbHOMY Pa3BUTHIO YYAIIUXCS, PA3BUTHIO UX
JIOTUYECKOTO MBILUICHUS JUIsl TIOCTAHOBKU M PEIICHUS MPAKTUYECKUX MPOOJIeM U
BBISIBJICHUS 3HAYECHHsI XUMHUH B COBPEMEHHOM KU3HU;

3aoauu:

— HAy4UTh HAXOAUTH U 00padaTeiBaTh HH(GOPMAIIHIO ¢ ucnoyib3oBaHueM MKT

— hopmupoBanue crnocobHoct cBoOoaHO Biaaete WMKT, npumeHars
MOJIyYeHHbIE 3HAHMS B Kypce 00yUYeHUsI XUMUU;

2. Mecro aucuunmiaunbl B cTtpykrype OITOIL

Huctumnaa  «MHpOpMaMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMH B
IIKOJIBHOM KypC€ XHUMHUHU» BXOJUT B YacTh, (POPMHUPYEMYIO YUACTHHUKAMU
00pa30BaTeNbHBIX OTHOIICHUM, OJOKa AMCIMUIUIMH TMOJATOTOBKH CTYJIEHTOB IIO
HampaBieHuto noaroroBku 44.03.05 Ilegaroruueckoe oOpa3zoBaHue (C ABYMS
npoQHIIMH TOATOTOBKH ) OYHOU (DOPMBI 00YUEHUSI.

HeoOxoaumMbIM1 yCIIOBUSIMU /17151 OCBOEHUS AUCLUIIIIMHBI SIBJISIOTCS

3HAHUA:

— 00 OCHOBHBIX KJIacCax OPTaHUYECKUX COEIMHEHUM;

— [IOHUMaHUE€  TPUHLUUIOB  pabOTbl  KOMIIBIOTEPHBIX  IMPOTPAMM,
UCIIOJIb3YyEMBIX JJI U3YUYEHUSI XUMUU B IIKOJIBHOM KYpPCE;

YMeHusn:

— JIOTMYECKOTO0 MBIIUICHHS, KJIacCU(PUKAUUKU U CUCTEMAaTH3alud JaHHbBIX,
CIIOCOOHOCTH K CaMOCTOSTENBHOM paboTe u paboTe ¢ IUTepaTypoil;

— oOparieHus c KOMITbIOTEPHOU TEXHHUKOM, nepudpepruuecKum
o0opynoBaHueM, creruanuzupoBaHibiM [10.
HABBIKU:

— caMopeIIeKCUH, CIOCOOCTBYIONINE OCMBICICHUIO TIEJIEH W 3a7a4 CBOCH
po(heCCHOHATLHOW ~ MOATOTOBKH,  YCIEIIHOMY  IPOCKTHPOBAHUIO  CBOETO
Ipo(heCCHOHATTLHOTO Oy IyIIero;

CoaepkaHue  JUCHUILIMHBI  SBISETCS  JIOTHUCCKHMM  IIPOJOJDKEHHUEM
COJep KaHUsl JHUCHMIUIMH O0O0S3aTEIBbHOM YacTH M CO3JAeT IPEANOCHUIKH IS
r7TyOOKOTO OCBOCHHS XHMHYECKHX HAyK, METOJWKH TPEIOJaBaHWs XHMHUH B
CPEIHUX yUCOHBIX 3aBECHHSIX.

3. IlepeueHn MIIaHUPYEMbIX Pe3yJabTaTOB 00yYeHMs M0 JUCHUILIUHE,
COOTHECCHHBIX ¢ MHANKATOPAMHA JOCTHKCHHUSA KOMHeTEHIII/Iﬁ
Koa mo ®1'OC BO NHauKaTop 10CTHKEHUS Pe3yabTarsl 00yyeHus no
AUCI.




Ob6menpodeccnoHanbHbIC

OIIK-2. Cnocoben
y4acTBOBAaTh B pa3paboTKe
OCHOBHBIX U JIOTIOJTHUTEIIbHBIX
00pa3oBaTENbHBIX IPOrPaAMM,
pa3pabaTrhiBaTh OTACIBHBIC UX
KOMITIOHEHTHI (B TOM YHUCJIE C
WCTOJIb30BaHUEM
UH(POPMAIIMOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTHHN)

OIIK-2.1. Pa3zpabaTsiBacT
MIPOrpaMMbl Y4eOHBIX
MIpeIMETOB, KYpCOB,
JTUCLUIUIIUH (MOJTyJIeH),
MIPOrPaMMBbI
JIOTIOJTHUTEITHHOTO
o0pa3oBaHMS B COOTBETCTBHH
C HOPMATHBHO-TIPABOBBIMHU
aKTaMH B cepe 00pa3oBaHuUs.
OIIK-2.2. IIpoekTupyet
WHUBUAYaIbHbBIE
o0pa3oBaTenbHbIe MapIIPYThI
OCBOEHUS IPOrpaMM yUEOHBIX
MIPEIMETOB, KYPCOB,
JTUCIUTIIUH (MOJTyJIeH),
MIPOrpaMM JOTIOJTHUTEIHHOTO
0o0pa3oBaHMs B COOTBETCTBHH
¢ o0pa3oBaTeIbHBIMU
MOTPEOHOCTAMHU
00y4aroIuxcs.

OIIK-2.3. OcymiecTBisieT
0oTOOp MeIarornuecKux u
JIPYTHX TEXHOJIOTUH, B TOM
yuciie ”HPOPMaIMOHHO-
KOMMYHHKAIMOHHBIX,
HCIOJIb3YEMBIX TIPH
pa3paboTKe OCHOBHBIX U
JIOTIOTHUTETIbHBIX
o0pa3oBaTeNbHbIX IPOrpamMm
Y UX DJICMEHTOB.

3HaeT: 00 OCHOBHBIX
KJIacCax OPraHu4YeCcKUxX 1
HEOPraHUYECKUX
COCIMHCHU;

00 MCIOJIb30BaHUU
npuxinagsoro 10 B
U3YYCHUU XUMUH;

0 COCTaBJICHUHU MPOTPaMM U
00pa3oBaTeNbHbIX
TPAEKTOPHUH JJIs yCIELUIHOTO
OCBOEHUS XMMHH B ILIIKOJIE.
Ymeer:

JIOTUYECKH MBICIIUTD,
KJaccu(uuupoBaTh U
CUCTEeMaTHU3UPOBATh JIaHHBIE,
CIIOCOOEH K
CaMOCTOSITENIbHOM paboTe u
paboTe ¢ auTepaTypoii;
Biaageer HaBLIKAMH:
camopedIIeKcu,
CIOCOOCTBYIOIIMMU
OCMBICJICHHUIO LIETIEH U 3a7a4
cBoel npodecCHoHATbHON
MOJITOTOBKH, OCHOBHBIMH
METOJIaMH M MPOTPAMMHBIMU
cpencTBamMu
MIPOTHO3UPOBAHUS
XUMHUYECKON aKTUBHOCTH,
OCHOBHBIMH METOJAMYECKUMU
MpUeMaMu 110 OpraHu3aluu
YPOYHBIX U BHEYPOUHBIX
3aHSITUN IO XUMUH

C UCIOJIb30BAaHUEM
MH(POPMAIMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHH.

4. CTpyKTypa Hu coepkaHue TUCUNILTHHBI

4.1. O0beM yueOHOI JUCHMILUIMHBI U BUAbI Y4e0HOI padoThl

Buj yueOHoit padoThl

O0bem yacoB (3a4. ej1.)

0P0
Oo0mast Tpy10eMKOCTb TUCHHUILIHHBI 108
(3 3au.ex.)
Oo6s13aTesibHAsE Ay IUTOPHAsI HATPY3Ka (BCero 4acom), B TOM 36
ymcie:
Jlexknuu 8
CemuHapcKue 3aHsITHs 28

[IpakTHyeckue 3aHsATUs

JIaGopatopHble padOoThI

Kypcosas pabora (KypcoBoii MPOEKT)




Jlpyrue ¢opMbl U METO/IbI OpraHu3alnuu yueOHOro mporecca
CamocTosiTeJibHasi padoTa cTy/JAeHTa (BCero) 68
dopmMma aTTecTanuu 3auér

4.2. Conep:xkaHue pa3aejioB IMCUUIIMHBI
Tema 1. IHHOBalIMOHHBIE aCMIEKThI HH(OPMALIMOHHO-KOMIIBIOTEPHBIX TEXHOJIOTUN
B [IPENO/IaBaHUN XUMHH
Tema 2. TexHosornyeckuii noaxo B npuMmeHeHuu odpazoparenbHbix UKT
Tema 3. IHpOpMaAIIMIOHHO-KOMITBIOTEPHBIE TEXHOJIOTHH B OPraHU3alluu U
IPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA
Tema 4. [lepcnekruBHoe pazsutue UKT B npenogaBanuy XUMHUH

4.3. Jlekunu
Ne O0bém yacoB
n/n Ha3Baunue TemMbl 0D0
1 WMHHOBAIIMOHHBIE acneKThl WH()OPMAIMOHHO-KOMIBIOTEPHBIX | 2
TEXHOJIOTHI B IPENOIaBAHUHN XUMUHU
) TexHosnornueckuii MoAX0J B NPUMEHEHUHU 00pa30BaTENIbHBIX | 2
KT
NHubopManmoHHO-KOMITBIOTEPHBIC TEXHOJIOTHH B OpTaHU3aIuu | 2
3 u
MIPOBEJICHUU XUMUYECKOT0 dKCIIEpUMEHTA
4 [TepcnektuBHoe pa3sutue KT B npenogaBaHuu XuMuu 2
Hroro: 8
4.4. IlpakTHyecKkne 3aHATHSA
Ne Ha3Banue Tembl Obnem uacos
n/n 100]0)
L M HHOBalIMOHHBIE aCIEKThI IiI’H(i)OpMaLII/IOHHO— 4
KOMITHIOTEPHBIX TEXHOJIOTUH B MPENOAaBaHUU XUMHUHU
2 TexHOIOornuecKkuil MoIX0X B IPUMEHEHHUH 4
) obpazoBarenpHbix UKT
3 OcobeHHOCTH TIpenogaBaHusl XUMUH B 8-9-X Kitaccax ¢ 4
) npuMeHeHneM oopazoBatenbHbIX KT
4 Oco0eHHOCTH TIPeToAaBaHMs XUMUU B POPIIBHBIX 4
' KJIaccax ¢ mpuMeHeHueM oopaszoBarenbHbix KT
HNubopMainoHHO-KOMIBIOTEPHBIE TEXHOJIOTUU B 4
5. OpraHU3alu U NPOBEICHUH XUMUYECKOTO
HKCIIEPUMEHTA
6 OcobeHHOCTH OpTraHU3aIuH MPOIIeIEBTUUECKOM paboTh o | 4
) xumuu ¢ npuMenenueM MKT
7 ITepcnextuBroe pazsutue KT B npenogaBanun 4
XUMHUH
Hroro: 28

4.5. JlabopaTopHble padoThI — HE MIPEYCMOTPEHBI

4.6. CamocTosiTesibHAs padoTa CTYJ1EHTOB

\ \ Ha3BaHue TeMbl \ Bun CPC \ O0bem yacoB
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Ne 101010

TexHnosornueckuii 1oaxo1 B

1 npuMeHeHUU oOpa3oBaTelbHBIX | KoHCHEKkT-cxema 16
HKT
Oco0eHHOCTH MIpenogaBaHus
) XUMHUHU B 8-9-X Kjaccax ¢ [ToaroroBka K KOHTPOJBHOM 18
pUMeHeHHeM 00pa3oBaTeNbHbIX | paboTe
HKT
Oco0eHHOCTH MIpenogaBaHus
[ToaroroBka JIOMAIIHETO
XUMUH B MPOPIIBHBIX KJIACCaX C
3 3aJlaHus 16
pUMEHEeHHEeM 00pa30BaTeNbHBIX
HKT
OcoGenHoctu OpraHu3aluu
. [ToaroroBka JIOMAIIHETo
4 IPONEAEBTUUECKON pabOThl 1O 18
3aJlaHus
XuMuu ¢ npumenenueM MKT
Hroro: 68

4.7. KypcoBblie padoThl HE IPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIC TEXHOJIOTUH

C unenbto (QopmMupoBaHMS W Ppa3BUTUS MPOPECCHOHAIBHBIX HABBIKOB,
oOydaronuxcss He0OXOJWMO MCIOJb30BaTh WHHOBALMOHHBIE 00pa30BaTENIbHBIE
TEXHOJIOTUH NPU PeaI3aluu Pa3IMYHbIX BUAOB Ay JUTOPHON pabOThl B COYETAaHUU
Cc BHeayauTOpHOW. Hcrmonb3yemble 00pa3oBaTelIbHbIE TEXHOJIOTUUM W METOJIbI
HaIlpaBJ€Hbl Ha IIOBBIIICHHE KadyecTBa NOATOTOBKM IIyTEM pa3BUTUA Y
oOyuJarommxcs CrocoOHOCTENH K caMOOOpa30BaHUIO U HAlEJIEHbl Ha aKTUBALUIO U
peanu3anuio JUYHOCTHOIO MOTEHIMAA.

B nporuecce npenogaBanus Oy1yT HCHOJIB30BATHCS CIEAYIOMINE TEXHOIOTHU:
KOMITBIOTEPHBIE, PEATU3YIOIIMECS B PaMKaX CHCTEMBI ''yUHTEIb-KOMIIBIOTEP-
y4eHHK" ¢  T[OMOIIbI0  OOyYaromIMX  MporpaMM  pa3jM4yHOro  BHJA
(MH(pOPMALIMOHHBIX, KOHTPOJUPYIOIIMUX, Pa3BUBAIOIIMX M Jp.), JHUAJOTOBbIE
(cBsi3aHBI C CO3/IaHUEM KOMMYHHMKAaTHBHOW Cpeibl, PaCIIMPEHUEM MPOCTPAHCTBA
COTPYAHMYECTBA HA YPOBHE 'YUYUTEIb-yYEHUK', 'YUEHUK-YYEHUK', ''ydHTENb-
aBTOp", ""yUeHHK-aBTOP'" B XOJI€ MOCTAHOBKE U PEIIeHUs y4eOHO-MI03HABATEIHHBIX
3a/lay), TPEHUHTOBBIE (CHUCTEMa JESATEIbHOCTH IO OTPA0OTKE ONpeaeIeHHBIX
QITOPUTMOB Y4eOHO-TTO3HABATENbHBIX JEUCTBUA U CIIOCOOOB PEIICHHS] THIOBBIX
3aJ1a4y B X0Jie 00y4eHHUs (T€CThl U MPAKTUYECKUE YITPAKHEHHS) TEXHOJIOTHH.

6. ®opMBbI KOHTPOJISAA OCBOCHHS I CHHUIIHHBI.

Tekymass arrectanusi CTYJEHTOB ITPOU3BOAMTCS B TUCKPETHBIE BPEMEHHbIE
MHTEPBAJbl JIEKTOPOM M IPENOJABATENIEM, BEAYLIUM IPAKTHUYECKHUE 3AHITHS 10
JTUCIMIUIMHE B CIEAYIOIUX Gopmax:

— TECTUPOBAHMUE;

— NIMCbMEHHBIE 3aJJaHUs;

— KOHTPOJIbHBIE PabOThI;

IIpoMEXKYTOUHBI KOHTPOJIb IO PE3yabTaTaM OCBOCHUS JUCLUILIMHBI
IPOXOJUT B (hOPME YCTHOTO WM NMHCbMEHHOTO 3a4yeTa (BKJIHOYAET B ce0s OTBET Ha

6



TEOPETUYECKHE  BONPOCHI W BBIMNOJIHEHHWE  IPAKTHMYECKOHM  paboTel U
WHJUBUY AJIbHBIX 3aaHHI1)

Cucrema oOuUEHUBAaHHS YYEOHBIX JOCTHXKEHH CTYAEHTOB, OLICHOYHBIE
CpeICTBa MpEACTaBICHH B (DOHAE OIEHOYHBIX CPEACTB K paboueil mporpamme
y4eOHOW JUCIMILTUHBI (B TPUIIOKEHUH )

7. YueOHO-MeTOoAn4ecKoe U NPOrpaMMHO-UH(POPMALIMOHHOE
o0ecnevyeHne TUCHUIINHBI

@) OCHOBHAA TUmMepamypa:

1. 1. MunuenkoB, E.E. OOmas Meromuka mpernogaBaHUs XUMHUH.
[DnekTpoHHBIN pecypc] — DnektpoH. naH. — M.: M3natensbctBo 'JlabopaTopus
3nanwmit', 2015. — 597 c. — Pexxum nocryna: http://e.lanbook.com/book/84076

2. MunuenkoB, E.E. Ilpaktuueckas uaakTHKa B MPENOJABaHUU
€CTECTBEHHOHAYYHBIX JHCHUIUIMH. [DIJIEKTPOHHBIA pecypc| — DJIEKTpPOH. JaH. —
CII6.: Jlans, 2016. — 496 c. — Pexxum noctyna: http://e.lanbook.com/book/71723

0) OonoinumenvHasA AUmMepamypa.

1. Axmer3sHoBa, A.M. VHKIIO3MBHAas NpakTHKa B BBICIIEW IIKOJIE.
[OnexTponHbIil pecype] / A.W. AxmerzsinoBa, T.B. AprembeBa, A.T. KypbaHoga,
N.A. HurmarymiuHa. — OnekTpoH. aaH. — Kazanb: KOV, 2015. — 224 c. — Pexxum
noctymna: http://e.lanbook.com/book/72802

8) unmepHem-pecypcol

BuptyanbsHbie Xumudeckue gadbopatopuu
http://www.mmlab.ru/products/chemlab/reviews.shtml

MockoBCKHil Tie1arornuyeckuii Mmapados -
http://him.1september.ru/article.php?ID=200601205

[TpoG1eMbl MAIIOKOMIUIEKTHOM IITKOJIBI -

http://www.akipkro.ru/index.php/en/2009-08-20-00-15-52/139-2009-08-20-
00-04-21/1004-biblioteka.html

Coznanue nHPOPMAIIMOHHBIX PECYPCOB

http://www.ict.edu.ru/ft/004662/r4.pdf

TexHoJIOrHYecKHe NOIX0/Abl B O0yYEHUU XUMUU -
http://www.eidos.ru/journal/2004/1017.htm

8. MarepuajbHo-TexHHUYeCKOe oOecnedeHne TUCHMILTUHbI

JleknMoHHBIC 3aHATUS — ayJIUTOPHUS, OCHAIICHHAs JOocKou. JlabopaTopHsbie
3aHITHS — ayuTOpun Kadenpsl Xumuu u omoxumuu (2-456; 2-457; 2-461; 2-463;
2-464), ocHaIllEeHHbIE JOCKOW, XUMUYECKUMU PEAKTHUBAMHU, JITAOOPATOPHOM MOCY 10
1 000pyI0BaHUEM, MOMKAMHU, BBITSKKaMH, TaOIUIIAMU U JIp.



