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1 He.]'ll/l " 321244 OCBOCHHA TUCHHUIIJIUHBI

Leab ocBOEHUS TUCHUIUIMHBL: CHOPMUPOBATH Y CTYACHTOB TMPEACTaBICHUS 00 OCHOBHBIX
TpeOOBaHUAX; MPEIbABISEMBIX K THUIIEBOMY CBIPbIO; 00 OCHOBHBIX TEXHOJOTHYECKHX MpoIeccax
nepepaboTKU THIINEBOTO CHIPhS; O METOJaX BBIICICHUS OCHOBHBIX HYTPHUEHTOB IHINEBBIX MPOAYKTOB U
METO/IaX UX KOJMYCCTBEHHOTO OMPEICIICHHUS; ).

3amaun:

1) meopemuueckuii KOMnNOHeHM:

- TOCPEICTBOM CIyIIAHWS, KOHCIICKTHpPOBaHWS U pedepupoBaHus HU3YYUTh U  OBIAJICTH
TEOPETUYECKMMH OCHOBAMHM aHaJIK3a MUILEBOTO ChIPbS;

- 3HaTh W BIIAJCTh OCHOBHBIMH M COBPEMEHHBIMH METOJAMH HCCIICJIOBAHHS BEIICCTB U yMETh
MHTEPIPETUPOBATH IKCIIEPUMEHTAIIbHBIE IaHHBIE;

2) no3nasamenvHvlll KOMNOHEHN.!

- IOHUMATbh POJIb XMMUYECKOTO aHAJIN3a;

- IMETh TIpeJICTaBICHUE 00 0COOCHHOCTSIX aHAIM3a MMHIIEBOTO ChIPbHS;

- BJIaJIETh METO/I0JIOTHEN BEIOOPA METO/I0B aHAIM3A.

3) npaxmuyeckuii KOMROHEHM.:

- YMETb IPUMEHATH COBPEMEHHbBIE METO bl UCCIICIOBAHUS JIJIs1 KOHKPETHBIX IPAKTHUYECKUX 3a7a4

- CaMOCTOSITEIFHO BBIOPATh METOMKY OMPEICIICHUS TOTO UM HHOTO HYTPUCHTA;

- IPOBECTH aHAJIU3 HA COJIepP)KaHUE OCHOBHBIX HYTPHUEHTOB MUIIEBOTO CHIPBS;

= CA€J1aThb BBIBOJ O KAYECTBC IMUICBOI'O IIPOAYKTA.

2 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctuminHa otHocuTes K 6a30Boit yactu 0oka [l «lucuuniausel (MOLyIn)»

[TpepexBusuthl qucumminunsl: 51./1.5.15 Heopeanuueckas u opeanuyeckas Xumusl

[ToctpexBuzutel nucuuriuubl: b1./[.5.4 Bezonacnocms orcusnedesmenvnocmu, b1.J[B.17 Xumus
Komniexcuolx coeounenuu, b1.J[.5.18 Keanmosas xumus u cmpoenue monexyn, b1.J[.5.26 buoxumus,
b1.J1.5.38 Bseoenue 6 cneyuanvnocms, b1.J1.B.1 Hanomexunonoeuu 6 o6uonocuu, b1.J[.B.4 Dxonocuueckas
moxcuxonoeus, 51.J{.B.5 buosnepeemuxa, b1./].B.8 Bemepunapno-canumapuas sxcnepmusa, b1./[.B.0.8.2

Buoxumus MUKDOITIEMEHM OB

3 TpeGoBanus Kk pe3yjabTaTaM 00yUeHUsl MO JUCIUIINHE

Hpouecc HU3YUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIIUX PC3yJIbTATOB o6yquH;1

[Inanupyemble pe3ynbTaThl
00y4eHus IO TUCIUIUINHE,
Kon n HamMmeHOBaHUE Kon n HauMeHOBaHuE MHIUKATOpa
N XapaKTEPU3YIOLIUE ITAIbI
dbopMUpYyEeMBIX KOMIETSHIIHIA JOCTHKEHHS KOMITETCHIINHT
(dbopMupoBaHus
KOMIIETCHITUH
OIIK-2 Cnocoben OIIK-2-B-1 JlemoHCcTpUpYyeT 3HaTh:
HCI0Ib30BaTh CHeIMaIM3UpPOBaHHBIC 3HAHUS B 00JIaCTH -pyHIaMeHTalbHbIE pa3/e-
CHeIUaIu3UpPOBAaHHbIE 3HAHUS | QyHAAMEHTAIBHBIX PA3/eIOB MATEMATUKH,  |JIbI XUMHH JIJIsI TPOBEICHUS
(byHIaMEHTANbHBIX Pa3feoB | (U3UKH, XUMUH U OMOJIOTUU HCCIIeIOBaHul B 001aCTH
MaTeMaTUKH, QU3UKA, XUMUHU U OMOWH)XEHEepUH, OMOWH-
OHMOJIOTHH JIJIsl IPOBEICHUS (hopMaTHUKH U CMEKHBIX
HCCIIEI0BaHUN B 001aCTH IUCHHUILINH
OMOWHKEHEePUH, YMmeTh:
OMOMH(POPMATHUKH M CMEKHBIX - 000CHOBaHHO BBIOMPATh
JUCLUIUINH (MOJTyJIei) COOTBETCTBYIOIINI METO]T
WCCTIEOBAHUS JJIS pellie-
HUSI MPAKTHYECKUX 3a/1a4;




KOI[ W HAUMCHOBAHUC MHIUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

Kox n sHaumenoBanue
bopMHUpPYyEMBIX KOMITETCHITHI

[Inanupyemble pe3ynbTaThl
00ydYeHUs TTO TUCIHUIUINHE,
XapaKTEPHU3YIOLIUE FTAIbI
dbopmMHupoBaHUs
KOMIICTCHIIUIH

- CaMOCTOSTEIbHO PadoTaTh
¢ yueOHOM, Hay4YHOW U
CIIPABOYHOM JIUTEPATYPOId,
BECTH UH(OPMAIIMOHHBIN
MIOMCK.

Baajgern:

- HaBbIKaMU paboThI B
XMMHUYECKOH J1abopaTopuH,
IpaBHJIaMU OOpaILEHUs C
XUMHUYECKHMH PEaKTHBAMHU
Y TIOCYI0M;

4 CTpyKTYpa U collepKaHue TUCHUILINHBI

4.1 CTpyKTypa 1M CIHIIIHHBI

OO61as TpyA0EMKOCTh AUCLUHUILINHBI COCTABISAET 3 3aueTHbIe enuHuLbl (108 akajgeMuyeckux 4yacos).

TpyroemMKoCTb,
Bun pabotst aKaJeMHYeCKHX 4acoB
2 ceMecTp BCEr0
O01mast Tpy10éMKOCTh 108 108
KonTakTHas padora: 35,25 35,25
Jlextum (JI) 18 18
Jlaboparopusie pabotsi (JIP) 16 16
Koncynbranun 1 1
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHasA padoTa: 72,75 72,75
- camono02omogKa (npopabomxa u nOGMopeHue N1eKYUoHHO020 Mamepuania u
mamepuana y4eOHuKo8 u y4eonvix nocoout;
- Uzyuenue pazoenos Kypca 8 cucmeme 3J1eKmMpOHHO20 00VYeHUsl;
- N10020MO6KA K 1a00paAmMOPHbIM 3AHAMUIM,
- 10020MOBKA K PYOEHCHOMY KOHMPOTIO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3K3aMeH
3a4er)

Pazgensl AUCHUIUINHBI, U3y4YaCMBIC B 2 CCMECTPE

KommuecTBo yacos
Ne HaumenoBanue pa3nenos ayAuTopHas BHEay/I.
pasnena BCETO abora
T 13 | 7P pabota
1 OCHOBHBIE TTOHSTHSA AaHATUTHYECKON XUMHUU. 10 2 2 6
2 Turpumerpus 50 10 8 32
3 ['paBumeTpHst 16 2 2 12
4 DU3NKO-XUMHUYECKHE METOAbLI aHATN3a 32 4 4 24
(ciekTpodoTOMETpHS, TOTEHIIMOMETPHSI)
Htoro: 108 18 16 74
Bcero: 108 18 16 74




4.2 ConepxxaHue pa3iesioB AUCHUNIHHBI

1 OcHOBHbIE IOHATHSA H ONPeeJIeHUsS] AHAINTHYCCKON XHMHH.

3amaun aHaTUTUYECKOM XuUMHH. KaueCTBEHHBIM M KOJIMYECTBEHHEBIM aHaiu3. OCHOBHEBIE METOBI
KOJINYECTBEHHOI0 aHaiu3a. XUMHUYECKUN aHallu3 U €ro MeTojbl. PU3MKO-XMMHYECKHUN aHAJIU3 U €ro
MeTo ibl. CpaBHUTENbHAS OIICHKA XUMUYECKUX U (PU3UKO-XUMUYECKHX METOIOB.

2 XuMH4YecKue MeTobl aHajm3a. Turpumerpus.

OcHoBHble TIOHATUS B TUTpuMeTpuH. [locyna B oObeMHOM aHanM3e M MpaBuia MOJb30BAHUS €IO.
Crnioco6b1 TuTpoBanusa. CrocoObl BBIPRXEHUS KOHIEHTpPAIMM B TUTPUMETPUHU, WX B3aUMHBIA IepecyerT.
3aKkOoH SKBHUBaJIEHTOB. Meron HelTpanuzanuu. Monnoe npoussenenue Boasl. pH um pOH. YpaBuenus
peaknmii HeiTpanuzanuu. CriocoObl YCTaHOBJICHUS TOYKH SKBHUBAJICHTHOCTH B METOJIE HEUTpaIM3allMu.
KucnornoocHoBuble MHAUMKATOpblL.KpHBBIE TUTPOBAaHUA: CHJIBHOM KHUCIOTBI PAacTBOPOM CHIIBHOTO
OCHOBAHUS; CNIA00H KHCIOTHI PACTBOPOM CHJIBHOTO OCHOBAHHS; CIA0OTO OCHOBAaHMS PacTBOPOM CHIIBHOM
KUCIOTBl. Meroa HeWtpanu3auuu. [IpuroroBieHue TUTpaHTa W ONPEACICHHE KOHIEHTPALMH COJISTHOM
KHUCIIOTHI ( ypaBHEHHUS PEaKLUM TUTPOBAHUS, MHIAUKATOPHI, pacueT). Mcnonb30BaHne peakuid OCaXaeHUs B
TUTPUMETPUHU. APreHTOMETPUUECKOe ONpeaesieHne XJIOPUAUOHOB 1o MeToxy Mopa. [pobHoe ocaxkaeHue
XJopuza W Xpomara cepebpa. Mcmonb3oBaHME peakIMid KOMIUIEKCOOOpa3oBaHUS B TUTPUMETPHUH.
KommiekconomeTpuss  (TUTpaHTBI, YCIOBUS TUTPOBAaHUS, YpPaBHEHUS pEaKIHMil, MeTaIOXPOMHbIE
UHUKATOPBI). Peakuun OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS. Pacuer
OKHUCJIUTEIbHOBOCCTAHOBUTEbHBIX MOTEHLIMAIOB 10, MOCIE M B TOYKE SKBUBAJIEHTHOCTH. Bua kpusoi
TUTPOBAHUA U €€ 00paboTKa.

3 I'paBuUMeTpUA

BecoBoil ananu3. AHalMTHUYECKHE M TEXHMUYECKHE Becbl. OCHOBHBIE CIOCOOBI BECOBOTO aHaIM3a
(BbIOENIEHUE, OTroHKa, ocaxjaeHue) OmpeneneHue coiepk aHus TUrpockonuyeckoil snaru. llonsrtue
abCcoOTHO cyxoro BemecTBa. [lepecder pe3ynbraToB aHaM3a Ha CyX0€ BEIIECTBO.

4 OU3NKO-XMMHYeCKHe MeTOIbl AaHAJIN3A.

DNEKTPOXUMHUYECKHE METO/bI aHanu3a. Konnykromerpus (ocHOBHBIE MIOHSITHS).
KoHnnykroMmerpuueckoe TUTpPOBaHME: MEXAaHHU3M H3MEHEHUs DJIIEKTPOIPOBOJHOCTH B XOJ€ pEaKIUH
TUTPOBAHHUSA, BUJ KPUBBIX TUTPOBAaHUS, HAXOKJIEHUE TOUYKH 3KBUBaJICHTHOCTH. KoHOyKTOMETpHuecKoe
TUTPOBAHHE CMECH CEepHOM KucioThl U cynbhara wmeau. [lorenumomerpus. Ilpunuun wuzMepeHUs
MIOTEHILIMajJa B pacTBOpE: 3JEKTPOIUTHUECKAs sSUelKa, MHAUKATOPHBIE 3JIEKTPOAbI, AIEKTPOAbl CPaBHEHUS.
N3mepenue pH pacTBopoB. YCTpONCTBO CTEKISHHOIO 31eKTpoJa. CBsI3b €ro MoTeHUaNa ¢ KOHIEHTpaluen
HMOHOB BOJIOPO/Ia B pacTBOpe. DMHUCCHOHHAs crekTpodoromerpusi. [IpoucxoxneHne aTOMHBIX CHEKTPOB U
ux peructpauusa. Doromerpus minameHu. [IpuHnmMNuanbHas cxema mpubopa W NPUMEHEHHE METOa.
AbGcopbunonnas  cnektpodoromerpus.llpuHnunuansHas cxema mnpubopa W NPUMEHEHHE METoAa.
MornekyssipHble CIIEKTPbI MOTJIOIEHUs, UX XapaKTepucTHKH. OCHOBHOM 3aKOH CBETONOIJIOIIEHUs ( 3aKOH
byrepa-JlamGepra-bepa), ycinoBusi e€ro npUMEHMMOCTH. AJJUTHUBHOCTb ONTHYECKON IUIOTHOCTH, €€
ucrnosib3oBaHue. PacueTHsle MeTonbl B (hoTOKONOpUMETpUH. MeTosabl aHalu3a TeTepOreHHBIX CHCTEM.
Hedenomerpust u TypObunumerpus. YciaoBHs HNPUMEHUMOCTH 3THUX MeETOAOB. [IpMHIMNMANbHBIE CXEMBI
npubopoB. CBsA3b KaXKyIIeHcs: ONTHYECKOM MIOTHOCTH € KOHLIEHTPAIMeH B 3THX METOo/iax.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBanue 1abopaTopHbIX paboT Kox-so
pazgena JacoB

1 2 Meroa Heittpanuzanuu. OnpeaeneHne KOHIEHTPALMH COISTHON 2
KHCJIOTHI 10 THTPOBAHHOMY PACTBOPY IIET0YH

2 2 Meton ocaxaenus. OnpeeieHne coiepKanus XJIOPU/I- HOHA B 2
BOJIOITPOBOJAHOM BOJE.

3 2 Merton komruiekcooOpa3oBanust. TpHUIIOHOMETPHSL. 2
Omnpenenenue o0IIeH )KECTKOCTH BOJIBL.

4 2 Meton okcunumerpuu. [lepmanranaromerpus. Onpenenenue 2
MacCOBOM JI0JIM Keje3a B conu Mopa.

5 2 MeToa OKCHINMETPUH. I7IOJ10MeTpHﬂ. Ornpenenenne MacCoBOM 2
JIOJIU MEJIM B MEJTHOM KYIIOPOCE.




No JIP Ne HanmenoBanue nabopatopHbix paboT Kon-s0
paszzuena 9acoB

6 3 KoHaykToMeTprueckoe TUTPOBAaHUE CMECH KUCIIOTHI U €€ COJH. 2
OmnpexneneHne coaepkaHus MEIM B METHOM KYTIOpOCe.

7 4 [Torenunomerpuueckoe TutpoBanue. OnpezeneHue 2
COJIepKaHUs CHIIbHOW M 1200 KHCIOTHI B CMECH

8 4 CriekTpoOoTOMETPUIECKOE OTIpeIelIieHHE TIepMaHTaHaTa Kaus 2
METOI0M 100aBOK.
Hroro: 16

5 YyeOHO-MeTOANYECKOE 00ecTIeueHHue TUCHUIIINHBI
5.1 OcHoBHas 1uTEpaTypa

1. Parysuna, JI. M. Xumudeckue METOBI KOMMYECTBEHHOTO aHanu3a / JI. M. Parysuna, T. I'. Murykosa; -
OpenOypr : OI'Y, 2015. - 124 c. - Pexxum moctyma: http://artlib.osu.ru/web/books/metod _all/8189 20150602.pdf -
ISBN 978-5-7410-1250-5.

5.2 JlonoiHuTE IBHAS JIMTEPATypa

1. Bacubes, B. I1. Ananutudeckast xumust [Tekcr] : ¢6. BOMPOCOB, yIpaKHEHUH U 3a1a4: yueb. mocobue / B.
I1. Bacuibes, JI. A. Kouepruna, T. JI. Opnosa; mox pen. B. I1. Bacunbesa.- 2-¢ u3n., nepepad. u norm. - M.: JIpoda,
2003. - 320 c. : un. - (Breicmree oopazoBanue) - ISBN 5-7107-6072-2.

2. 10.A. 3onoros, E.H. Jlopoxosa, B.1. ®aneesa OCHOBBI aHAIUTUYECKOMW XUMUH. - M.: Briciuas mkoa,
2002. Kn. 1. 351c.; Kn. 2.494 c. ISBN 5-06-003559-X.

5.3 llepuoanueckue u3aHusi

1. XKypnan Heoprannueckoi xumuu: xypHai. — M.: APCMU.
2. Xumus u xku3nb — XXI Bek: xxypHai. — M.: Arenctso "Pocnieuars".
3. Kypnan ananuruuyeckoit xumun. - M.: Arenctso "Pocneuats".

5.4 UnTepHeT-pecypchl

1. Chemistry Teaching Resources www.anachem.umu.se/ — COOpHUK 00pa30BaTEeIbHBIX
MaTepraioB MO0 XUMUH, B T.4. aHATUTHYECKOH

2. CHEMPORT.RU  www.chemport.ru/ — MuoxecTtBo  moje3HOH  WHQOpMAIMK  TI0
AQHAITUTHYECKON XUMUU

3. ANCHEM.RU www.anchem.ru/ — Y4eOHHKH, CIPAaBOYHUKH,METOINKH, KYPHAIBI 0
AQHAITMTHYECKON XUMUHU

5.5 TlporpammHoe obGecneyeHue, npodeccuoHabHble 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CNPaBO4YHbIE CHCTEMBbI

1. TAPAHT Ilnarpopma F1 [DnexTtpoHHBI pecypc]: CHOpaBOYHO-TIpaBOBas cucTeMa. /
Paspaborunk OOO HIIIT «"APAHT-Cepsucy», 119992, Mocksa, BopooseBsl ropsl, MI'Y, [1990-2019]. —
Pexxum noctyna B cetu OI'Y mst ycranoBku cucremsl: \\fileserverl\GarantClient\garant.exe

2. Koncynbrant Ilmoc [DJEeKTpOHHBIM pecypc]: 3JIEKTPOHHOE NEPUOJUYECKOe HU3JaHHe
crnipaBoyHast mpaBoBasi cuctema. / Paspaborumk 3AO «Koucymsrant Ilmocy, [1992-2019]. — Pexum
noctyna kK cucteme B cetr OI'Y st ycranoBku cucremsl: \\fileserverI\!CONSUL T\cons.exe

3.  Onepaunonnas cucrema PEJ] OC

4. Tlaker opucubix npunoxennit LibreOffice



http://www.anachem.umu.se/
file://///fileserver1/GarantClient/garant.exe
file://///fileserver1/!CONSULT/cons.exe

5. VYHuBepcuTeTCKas IUIaTGopma 3JICKTPOHHOrO o00ydeHus «ekTpoHHble Kypchl OI'Y B cucreme
obyuenus Moodle» (http://moodle.osu.ru);

6. ABTOMaTH3MpOBaHHAas MHTEpaKTUBHAs  cucTemMa cereBoro  TectupoBanus - AMCCT
(3apeructpupoBana B POCITATEHT, CBumerenbCTBO 0 TOCYJapCTBEHHOM PETHCTpAlldd MPOTPAMMBI IS
OBM Ne2011610456, mpaBoobnagarens — OpeHOYyprekuii rocyAapCTBEHHBIA YHHBEPCUTET), PEKUM JOCTYTIA
- http://aist.osu.ru.

6 MaTepI/IaJ'[I:HO-TeXHI/I‘leCKOC obecrneyeHue AUCHHUIIIMHBI

AyIUTOpHH OCHAIEHBI KOMIUIEKTAMH YUYCHHUYECKOW MeOeln, TEXHUIECKUMU CPEICTBAMU O0ydeHUs,
CITy>KaIllMMU JUJIsl TIpeJICTaBlIeHHs yaeOHOH nH(opMaIy O0IbIION ay JUTOPUH.

Juist ipoBeneHus 1a00paTOPHBIX PadOT MO KypCy XMMHUU KaXkaast JabopaTopusi 000pyaoBaHa:

1) BoITsOKHBIM MIKahOM;

2) Pabounmu crojamu;

3) llraTuBamMu Ui MHAMBHIYJILHOTO HA0OPA PEaKTHBOB U JIAOOPATOPHBIX MPUHAJICKHOCTEH;

4) IITaTuBHI ¢ IPOOUPKAMH,

5) HaGopom o0opynoBaHusi OOILIETO IOJB30BaHUS (PKCUKATOP, KPHUCTAJUIU3ATOpP, MPOMBIBAJIKH,
MUHIIET, TUTEIHHBIC IUTIIIBI, €PILIH JIJISI MBIThS [TOCYIbI);

6) Habopamu XMMHUYECKOM TTOCY/IBI;

7) Tlpubopamu  (cymmiabHblid  mikad, MydenbHas medb, aHAIMTHYECKHEe Bechl, PH-merp
(OTOINEKTPOKOIIOPUMET))

8) TabiuiamMu ¥ IUIaKaTaMH.

9) HabopoM HEOOXOIUMBIX XUMHUYCCKHX PEAKTHBOB.

JlabopaTtopuu OCHAIIEHbI 00OpYIOBaHHEM (XOJOIWIBHUKH, Ie(IerMaTopbl, KPUCTAIIU3aTOPBHI,
9KCHUKATOPBHI, IITATUBKI), TpHOOpaMu (HarpeBaTelIbHbBIC PUOOPHI, TEPMOMETPHI, BOJSTHBIC U MACJISTHBIC OaHM,
npubop JKykoBa, mukHOMETp, pedpakTomMeTp, npubOop st (HPaKIMOHHONH Pa3rOHKU IMPH aTMOCHEPHOM
JABJICHUH, TIPUOOP TSI BAKYYMHOM TEPErOHKH, MPUOOP IS MEPETOHKHA C BOJSHBIM TapOM), XUMHUYECKOM
nocyzoi (mpoOUpKH, XUMHUYECKHE CTaKaHbl, KOJObI, MEepHas MocyJa, BOPOHKHU, (papdhopoBble HalKH) U
XUMHYECKUMH pPEaKTHBAMH, HEOOXOJAMMBIMU JUIsi TIPOBEICHHS J1aOOpaTOPHBIX OIBITOB. MMerorcs
[IIAPOCTEPKHEBBIC MOJICIM MOJICKYJI U 00pasibl Pa3JIMYHBIX TOJMMEPHBIX COeAMHEHUH. B mabopaTopusix
MIPEyCMOTPEHBI alTeuKa, MHANBUAYAIbHBIC CPEACTBA 3aIIUTHI, @ TAKIKE CPEICTBA IMOXKAPOTYIICHHUS.

[TomerieHue A CaMOCTOSITENBHON PaOOTHl O0YUYaIOUIUXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOIA,
noAkIoueHHON kK cetu "HMHTepHer", um oOecmedeHHEM JOCTyNa B DJIEKTPOHHYIO HMH(POPMAIMOHHO-
oOpazoBarenbsHyto cpeay OI'Y.


http://moodle.osu.ru/
http://aist.osu.ru/

