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1 Heau u 3axa4y U3y4eHHsT TUCIUIJIMHBI (MOXYJIs1).
1.1 Heas ocBoenusi aucuumiauHbl. b1.8.718.09.02 «CopO1ust U 3KCTpaKIUs B aHATUTUYCCKOU

xumun» B cootBercTBUe ¢ OOIIl nampaBnenuss 04.03.01 Xumwus — ¢opmupoBaHue y Oymymmx
CHEINATUCTOB CUCTEMHOTO MPECTABIEHUS O TEOPETUUECKUX, MPAKTUIECKUX MOAX01aX K PEHICHHUIO 3a1a4
KOHIICHTPUPOBAHUs, PAa3/EICHHUs CIO0KHBIX MHOTOKOMIIOHEHTHBIX CMeECEW, TPUMEHSEMbIX JJs
oOecreyeHns] HaleKHOCTU M NPaBWIBHOCTH OOHApy>KEHHS W HIACHTU(QHKALWU BEIIECTB, HAILEALINX

HIMPOKOC MPUMEHCHUE, KaK B IPOMBIINIJICHHOCTH, TaK U B HAYYHO-HUCCJIIEA0BATCIIbCKUX na60paT0pI/I${x.

1.2 3agaun TUCHHATLUINHBI.
1. ChopmupoBath y OyIyIIuX CICIHATMCTOB MPEICTABICHUI 00 YCIOBHUIX MOCTAHOBKU PKCIICPUMEHTA B
paMKax pelreHus MPaKTHYECKUX 3a7a9 XUMUISCKOTO aHaIN3a;
2. PazButne y Oyaymux CHEIMAINCTOB MPAKTUYECKHX HABBHIKOB IOCTPOCHHUS CXeM HICHTH(HUKaInu,
pasneneHus M KOHIICHTPUPOBAHMS aHAJIUTOB B 3aBUCHMOCTH OT IMPHUPOIBI 00pa3IioB.

1.3 MecTo AucuMIIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMBbl.
Jucturmmiaa «CopOIIus ¥ SKCTPaKIXS B aHATUTHYECKOW XUMHUI» OTHOCUTCS K BADHATUBHOM 9aCcTH
broka 1 "ucuurmmae (Moxynn)" yaeOHOTO TaHa.

1.4 TIlepevyeHbp NJIaHUpPYeMBIX Ppe3yJbTATOB O0y4YeHHs MO AUCHMIIMHE (MOAYJIIO),
COOTHECEHHBIX C VIAHUPYEMbIMH Pe3y/IbTaTAMM OCBOEHHs1 00pa30BaTe/IbHON IPOrpaMMbl.

Wzyuenne nanHON y4eOHOH TUCIUIUIMHBI HAIIPABICHO HA POPMUPOBAHKE Y O0YHAIOIIHXCSI
obmenpodeccnoranbHbBIX/mpodeccrnoHanbHbIx kKoMrereHmid (OITK/TIK)

Ne Wnnexc ConepxaHue B pesynbprare n3ydeHnus yueOHON TUCUUTUINHBI
" | xoMIeTe | KOMIIETEHIIWH (Min e o0yyJaronecs JOJKHBI
AL 130005051 4acTH) 3HATh YMeETh BJIA/IETh
1. OIIK-2 | BmageHueM HaBBIKAMH | OCHOBHBIE cobmoarhb BJIaJETh
MIPOBEIEHUS MPUHIMIIBI U | yCIOBHUS npreMaMu
XUMHYECKOTO obnactu MPOBEICHUS pasieneHus  u
JKCIEPUMEHTA, WCTIONIb30BaHMs | DKCIIEPUMEHTA, KOHLICHTPHPOBAH
OCHOBHBIMHU METO/I0B BECTH WA pasTHUHBIX
CHUHTETHYECKUMHU U | pa3ieicHus u HabmozeHns  3a | | eIIECTR, YMETD
aHATUTHYECKUMHU X0Z0M
METOJaMU IIOJTYUCHUS U KOHLICHTPUPOBaH MMPpOBCACHUA I0JIB30BaAThCH
UCCIICIOBaHUS Wi BEIIECTB 9KCIIEPUMEHTA, HEOOXOIUMBIM
XUMHAYECKHX BEIIECCTB U aHAIM3UPOBATE | 1yg 3TOrO
peaxuuit MOJTy4YeHHBIE 0BOpYIOBaHHEM
PESYIRTATBL M}y pvmueckoit
JIeNIaTh  BBIBOJIBI .
.. | mocynoi
13 HaOJI0ICHUI;
BECTH
nmabopaTopHbIe
3aIicH
2 IK-3 BJIQJICHUEM  CHUCTEMOH | OCHOBHBIE YMETh TEOPETHUYECKUMU
byHIaMeHTaTbHBIX TIOHSITHSI, 000CHOBBIBATH u
XUMUAYECKHUX MTOHATUH TEPMUHBI, NPEUMYIIECTBA U | MPAKTHYECKUMHU
CIoco0b1 BO3MO>KHOCTH 3HAHUAMU 1o
KOHIICHTPUPOBAH | METO/A peanuzanun
usl U pa3fielieHus], | pa3ielieHus] W | pa3jIM4HbIX
ux KOHIIGHTPUPOBAH | METOJOB
KOJINYECTBCHHBIC | Msl KaK Ha JTale | pa3ielicHuss U
XapaKTePUCTUKU | TUIAHUPOBAHUS KOHIIEHTPUPOBAH
9KCIIEPUMEHTA, us
TAK W TpH




Wnnexc Copepxanue B pesynbrate nzyuenus yaeOHON AUCIUILIHHBI
KOMIIETe | KOMIIETEHIMHU (WU e€ o0yyaronyecs JOJIKHbI

HIUU 4acTH) 3HATh yMeTh BJIAJIeTh
MIPOrHO3UPOBAHU
u MOBEIEHUS
peanbHbIX
CHUCTEM.

Ne
ILIL

2. CTpyKTypa U cofep:KaHue THCHUTINHBI.

2.1 Pacnipeaesnenue TpyAOEMKOCTH JUCIUILUINHBI IO BHIaM padoT.

Obmast TpyA0EMKOCTh AUCIUILINHBI cocTaBisaeT 5 3ad.en. ( 180 wacoB), ux pacmpezeneHue Mo
BUaM paboT MpeCTaBICHO B Tabnuie

(015 cmyodernmos ODO).
Bun yuebnoit paboTh Bcero CemecTpbl
4acoB (gacer)
A

KonTakTHasi paGoTa, B TOM 4HcJIe: 96,3 96,3
AyauTopHbIe 3aHATHSI (BCEro): 90 90
3aHATH JIEKIIHOHHOI'O TUIIA 36 36 - - -
JlaGopaTopHbie 3aHATHUS 54 54 - - -
3aHATHA CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTHUECKUE
3aHATHA) i i i i i
Huas konTaKkTHasi padoTa: 6,3 6,3
Kontpons camocrositensroii padotsl (KCP) 6 6
[Tpomexyrounas arrectarms (KP) 0,3 0,3
CamocTosiTeIbHAsi padoTa, B TOM YHCJIe: 57 57
Kypcosas paboma - - - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 29 29 - - -
Buinoanenue unousudyanvHuix 3a0anutl (n0020mosKa 20 20 i ) i
coobWeHull, npezeHmayuii)
Pechepam - - - - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 8 - - -
Kourtpoas:
[lonroroBKa K PK3aMeHy 26,7 26,7
OO01mas TPyI10eMKOCTh qac. 180 180 - - -

B TOM YMCJie KOHTAKTHAA 96.3 96.3

pabora

3a4. el 5 5

2.2 CTpyKTYypa AUCHMILJIMHBI:
Pacnpenenenue BuaoB yueOHOM pabOThl U UX TPYAOEMKOCTH IO pasesiaM JUCUUIUTUHBI.
Paznensl AucHUIIIMHEL, U3y4aeMble B 7 ceMecTpe (ounas ¢popma)



AvynutopHas Breayaur
Ne HaumenoBanue paszaenon YIUITOp opHas
pabora
pabota
JI 113 JIP CPC
1 2 4 5 6 7
1 OCHOBHbIE ITOHATHSI METOJIOB Pa3AC/ICHUA 1 4 - 6 25
' KOHIICHTPHUPOBAHHUS
2 DKCTpakIus KaKk METO pa3ae/IeHUs M KOHIICHTPUPOBAHHUS 18 |- 36
3. CopOunoHHBIE METOIbI KOHIICHTPUPOBAHUS 10 - 6 20
4. dusuveckre U rHOPUAHBIC METOIbI Pa3aeICHHUS 4 - 6 12
Hmozo no oucyuniune: 36 - 54 57

[Mpumeuanwue: JI — nexuun, [13 — npaktrueckue 3ausatus / cemunapsl, JIP — 1aboparopusie 3austusi, CPC
— caMOCTOsITeNIbHAs padoTa CTyIeHTa

2.3 Conep:xxanue

pa3aejaoB TUCHUIIJINHBIC

2.3.1 3ansaTHA JeKIMOHHOI0 THIIA.

Ne HanmenoBanue Conepranme pasnena DopMa TEKyLIETO
paszena KOHTPOJIS
1 2 3 4
1. |OcHoBHble moHATHS |O0MIIas XapaKTEPUCTUKA METOZIOB pasneneHus u| KoHtponbHas
METOL0B KOHILIEHTPUPOBAHUSI. OcHoBHBIE TIOHATHSL: paszenenue, pa0ora,
paszmeneHus ¥ |[KOHLEHTPHPOBAaHME (OTHOCHTENBHOE M abCOMOTHOE), BblAenenue.| Jlaboparopuas
KOHI[CHTPHPOBAHHSL. Knaccudpukanus MeTofoB pasieieHuss W KOHIECHTPHUPOBAHUS MO pabora
Dkerpakiys kak | THCTY  KOHTAKTHPYIOTIIX ¢a3, Mo arperaTHOMy COCTOSHHIO
MmeToy paszienenns [KOHTAKTHPYIOLIHX ¢a3. KonudecTBeHHBIE  XapaKTEPHCTHKH
" MPOLIECCOB  pa3feiCHUS M KOHLEHTPUPOBAHMS: KO3 HULKEHT
KOHICHTPHPOBAHMS. pacnpeneneHus, CTEIICHb W3BJICYCHHS, ko3 uumeHt
KOHIIEHTPUPOBaHUA 1 KO3 QUIIMEeHT pa3aeneHus.
OCHOBHBIE ONpEAETECHUS: SKCTPAKLMS, OSKCTPAreHT, 3KCTPAKT,
PE3KCTpaKUUsl, PEIKCTPareHt, pedKcTpakT. OCHOBHBIE 3aKOHBI H
KOJJMUYECTBEHHBIE XapaKTePUCTUKH dKCTpakIuu. Pacuyer konrdyecTna
IKCTPAKLIUH, HEOOXOAUMBIX AJISI IOJTHOI'O M3BJICUYEHHS KOMIIOHEHTA
B opranmdyeckyro (asy. Koncranrta skctpakuuu.  Tumsl
JKCTparupyromuxcss coeauHeHnid (knmaccuduranuss no HO.A.
3010TOBY). BinsiHME KHCIOTHOCTH BOXHOW (ha3bl, KOHLIEHTpPALMH
peareHTa, KOHCTaHTBHI paclpe/ieleHns U KOHCTaHTHI TUCCOLUAIIH
peareHTa, KOHCTaHTbl YCTOHYMBOCTH M KOHCTAHTHI paclpelesIeHus
KOMIUIEKCA, KOHKYPHUPYIOIIMX peakiuii B BOAHOHM (aze, coei-
3NEKTPOJIUTOB,  KOHILEHTPAIUH JJIeMEHTa, TEeMIEepPaTyphl,
pactBopurens Ha skctpakuuio BKC. XapakTtepucTtuka OCHOBHBIX
IKCTPAKIIMOHHBIX PEAreHTOB
2. CopbOunonnsie  |[OcoOeHHOCTH  cOpOMM  Kak  MeToja KoOHLeHTpupoBaHus.| JlaGopaTtopnas
METOIBI XapakTepucThka copOeHTOB, TpeOoBaHUs K HUM. pabora
KOHIIeHTpHpoBaHus | KOHUEHTPUPOBAHUE B CTATHYECKOM M JIMHAMUYECKOM DEKHME.
Heoprannueckue copOEHTBI: OKCHIBI, THAPOKCHIBI METaJUIOB.
Oc00EHHOCTH TPAKTUIECKOTO MCIIOIH30BAHUS.




CuHTeTHYECKHC MOHHTEI. [Mpumepsr UCTIOIh30BAHUS
KOMILIEKCOOOpa3yIomux  COpOSHTOB  JUISI  BBIACICHUS |
KOHIICHTPUPOBAHUS HEOPTaHHYSCKUX U OPraHUYCCKUX COCUHCHUM.
[MonydyeHne mMOMUMEPOB C  MOJCKYJISPHBIMH  OTIIEYATKAMHU.
BymaxkHast xpoMaTorpadusi- BOSMOKHOCTH , IPUMEHEHHUE.

2.3.2 3aHATHS CEMUHAPCKOT0 THNA
3aHATHS CEMHUHAPCKOTO TUTIA — HE TIPELyCMOTPEHBI
2.3.3 JIabopaTopHbI€e 3aHATHS.

®opMa TeKy1ero
Ne HanmMenoBanue 1ab0paToOpHBIX paboT P yim
KOHTPOJIS
1. DKCTPAKITHOHHO-()OTOMETPHIECKOE OIIPEICIICHIE AHMOHOAKTHBHEIX BEIIIECTB Ortyet 1Mo
(ITAB) B mouBe nabopatopHoi
pabote
2. | DKCTPaKIHOHHO-(DOTOMETPUIECKOTO OMPEeTICHHE IIMHKA ¢ | -(2-mupuauiaso)- Otuer o
2- HaTOTIOM J1a00PaTOPHOM
pabote
3. JKCTPaKIMOHHO-POTOMETPUYUECKOE OIIpeIelICHHE aHNOHOAKTUBHBIX BEIIECTB Ortuer 1o
(ITAB) B Bozie naboparopHoi
pabote
4, KonnentpupoBaHie MUKpOKOJINYECTB HUKENS W3 MPUPOIHBIX BOJA Ha Otuer 1o
WOHUTE METO/IOM TOHYIIHMX YaCTUI] C TMOCIECTYIOINM (OTOMETPUIECKUM 1a00paTOpHOI
oTpeieNIeHUEeM HUKENS ¢ JUMETHITIHOKCHMOM pabote
5. KoHuieHTpupoBaHre MUKPOKOIHYECTB KEJIe3a U3 MPUPOIHBIX BOJT Ortyet mo
COOCOXJIECHUEM C Kap60HaTOM KaJIbIIMs ¥ MOCJICAYIOIHMM KOJIOPUMETPUICCKUM Ha60paT0pH0ffI
OTIpe/IeTICHIEM Kelle3a C CYJIb(OCATUITUIIOBON KHCIOTOM pabore

2.3.4 IlpuMepHasi TEMATHKA KyPCOBBIX padoT (IPOEKTOB)

Kypcossie paboThI (IpOeKThI) — HE TPETYCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOT0 oOOecmeyeHHs] s CAMOCTOSATENbHOH padoThI
o0yvyaruuxcs no JMCUMILInHe (MOAYJII0)

HepequL y‘l66H0-MeTO,I[I/ILI€CKOFO obecrnieucHUs JUCHUILINHBI 110

No Bux CPC BBITIOJTHCHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 |IIpopabotka yueGHOTO MeTtoandeckne pEeKOMEHIAIMM K OpraHu3alMyd ayAuTOPHOM U
(TeopeTndeckoro) BHEAYIUTOPHOU (camocTOsATETHHOM) paboThI CTYJICHTOB:
Marepuana Metoaunyeckue ykazanus / coct. T.I1. Cropoxenko, T.b. IlounHok, A.B.

becmanos, H.B. Jloza. — Kpacnonap: Kyb6anckuii roc. ya-T, 2018. 89 c.

2 |BeinonHenue
HMHAMBUIYaJbHBIX 3aaHUN

Metoaudeckne pPEeKOMEHAAIMHM K OpraHu3alii  ayJIuTOPHOW |
BHEAYJUTOPHOMI (camocTOATENHHON) paboTh CTYJICHTOB:
Meronuieckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounnok, A.B.
Bbecnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yH-1, 2018. 89 c.

VY4eOHO-MEeTOAMYECKHE MaTepUallbl JUIsl CAMOCTOSTEINBHOW paboThl O0yYaroIIUXCs W3 YHCIIa
WHBAIHJIOB W JIWII C OTPaHUYCHHBIMH BO3MOXKHOCTSMHU 370poBbs (OB3) mpemocraBnstorcs B Qopmax,
aJaNTHPOBAHHBIX K OMPAHUYEHHUSAM MX 30POBbS U BOCIPUATHS HH()OPMAIIUK:




JIost JIHIL ¢ HAPYIICHUSIMH 3PEHHS:

— B IeyaTHOM (hopMe YBEIMUYCHHBIM IIPUPTOM,

JIuist TUIT ¢ HApYIICHUSIMU CITyXa:

— B IIeYaTHOH (opme,

— B (hOopMe IIIEKTPOHHOTO JJIOKYMEHTA.

JI7st JMI] ¢ HAPYIICHUSIMUA OTIOPHO-IBUTATEILHOTO allapara:
— B IIeYaTHOH (opme,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTa,

3. Oopa3oBaTejbHbIE TEXHOJOTHH

Konnu
Bun 3anstus Hcnonb3yeMble HHTEPaKTUBHBIE
Cemectp €CTBO
00pa3oBaresibHbIE TEXHOJIOTUU
4acoB
7 JIP becenpl, pa3d6op mosydeHHBIX 30
AKCIIEPUMEHTAILHBIX IaHHBIX, padoTa B
MaJIbIX Fpymnmnax
HUmoeo: 30

Jlekuun TpeACTaBISIOT cOo0OM  CHCTEeMaTHYECKHEe O030pbl OCHOBHBIX 3aKOHOB HAayKH O
OPraHWYECKHX peareHTax, IPUMEHSEMbIX B aHATUTHYECKOH XUMHUU.

Ha maGopatopHbIX pabOTax BBIMOJHSACTCS JTa0OPATOPHBI NpPaKTHKyM II0 TeMaM Kypca,
MOJEJIHUPYIOTCS. OCHOBHBIE IPOIECCHI M H3y4aloTCsl B XOJE OSKCIHEPHMEHTa 3aKOHOMEPHOCTH HX
npotekanusi. OHU POBOJIATCS B JJA0OOPATOPUSX, OCHAIIICHHBIX BCEM HEOOXOIUMBIM (ITOCYI0H, peaKTUBaAMHU
U CIenHalbHBIM 00opynoBaHueM). JlabopaTopHble pabOTHl MPEAONaraloT HCIOIF30BAHHE MHOXKECTBA
B3aMMOCBSI3aHHBIX M B3aUMHO-JIOIIOJHSIOMINX METOJO0B, HAIPaBJICHHBIX Ha HIMPOKOE B3aHMMOJCHCTBHE
CTYZICHTOB HE TOJBKO C IperojiaBaTreieM, HO U JAPYr C OPYroM ¥ Ha JIOMUHUPOBAHWE aKTUBHOCTH
CTYACGHTOB B mpouecce oOydeHus. YacTe mabopaTOpHBIX PabOT MPOBOAMTCS B (GopMe 00CYkKACHUS
MPOOJIEMBI , paOOTHI B MANIBIX TPYIITIAX.

Juckyccust CTpOUTCSI HA OCHOBE IMAJIOTHYECKOTO OOIIEHHs YYaCTHUKOB B IpoIiecce 00CYKICHHUS
U paspCliCcHusd TCOPECTUYCCKUX H IMPAKTHUYCCKUX HpO6JIeM. CTyI[CHTaM npeajiaractca CpaBHUTbL U
NPOaHAIM3UPOBATH BAPHAHTHI TIPOBE/ICHHS SKCIIEPHMEHTA, BBICKAa3aTh CBOE MHEHHUE, 33/1aTh BOIIPOCHL.

Ompoc  CTyIeHTOB TPOBOAMTCS Ha JIaDOpaTOpHBIX padoTax 10 WTOTraM  BBIIOJHEHUS
J1a00PAaTOPHOTO MPAKTUKYMA.

JInst U ¢ OrpaHMYEHHBIMH  BO3MOXKHOCTSIMH  3710pOBBSl  IIPEIyCMOTpPEHA OpraHM3alys
KOHCYJIbTAIlUi ¢ HCHOJIb30BaHUEM JJIEKTPOHHOM MOYTHI.

4. OueHouyHble cpeacTBA AJSA TeKYyWIero KOHTPOJISA YCNEBAeMOCTH W INPOMEKYTOYHOM
aTTecTalMu

DoH/1 OLIEHOYHBIX CPEJCTB /IS MPOBEAeHUs TEKYIel aTTecTaluu

Texymmii KOHTPOJIb OCYILECTBISIETCS TperojaBaTelieM, BEAYIIMM JIA0OpaTOPHbIC 3aHSATHSI Ha
OCHOBE BBINIOJTHEHHUS CTYJICHTaMH JOMAIIHUX 33/IaHUH M J1a00opaTopHOro MpakTHKyma. J{isi mpoBeIeHust
TEKYILETro KOHTPOJISI UCTIONb3YIOTCS ciIeaytomue (OopMbl KOHTPOJIS: OIPOC, 3aIIUTa Ja0OPaTOPHBIX padoT,
KOHTPOJIbHBIE PabOoTHI.

OneHo4HbIE CpeACTBa JUIsl MHBAJIMAOB U JIAL C OTPAaHWYEHHBIMH BO3MOXHOCTSIMH 310POBBS
BBIOMPAIOTCS C YY€TOM X HHAUBHIYAIbHBIX MICUXO(PHU3UYECKUX OCOOCHHOCTEM.

— MpH HEOOXOAWMOCTH WHBAJHMIAaM W JIUIAM C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 37J0POBBS
MIPEIOCTABIISAETCS JOTIOIHUTEIHOE BPEMS [ TIOATOTOBKY OTBETA HA DK3aMEHE;

— TpU TPOBEACHUH MPOLENyphl OLEHUBAHUS PE3YJIbTATOB OOYYEHHUs] WHBAIMAOB M JHUI C
OTpaHMYEHHBIMU BO3MOKHOCTSMH 37I0POBBSI IPEyCMaTPHUBAETCS HCIIOIB30BAaHNE TEXHUIECKHUX CPEJICTB,
HEOOXOMMBIX UM B CBSI3U C UX MHIUBUAYAITbHBIMH OCOOCHHOCTSIMU;

— Tpu HEOOXOAMMOCTH ISl OOYdYalOMIMXCA C OrPaHHMYCHHBIMH BO3MOXKHOCTSMH 30POBBS H
WHBAJIUIOB IPOLEIypa OLEHUBAHMS DPE3YJbTATOB OOyYeHHs MO AMCLUIUIMHE MOYKET MPOBOJHUTHCS B
HECKOJIbKO 3TaIIOB.



[ponienypa oreHWBaHWS pe3yJIbTaTOB OOYUYCHHS WHBAIWAOB W JIMI C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbS 110 TUCIUIUIAHE (MOYIIIO) MIPEeyCMAaTPUBAET MpeIocTaBlicHre HHQOopMaIuy B
(dhopMax, aTanTUPOBAHHBIX K OTPAaHUYEHUSIM HX 370POBbS U BOCIIPUATHS WH(OPMAIUH:

Jyis nuin ¢ HapymICHUSIME 3pEHUS:

— B IIe4aTHOHN (opMe YBEITHMUEHHBIM MPHPTOM,

— B (hopMe 37IeKTPOHHOTO TOKYMEHTA.

Jlis nvin ¢ HapyImIeHUSIMU CITyXa:

— B IIeYaTHOU hopme,

— B (hopMe 37IeKTPOHHOTO TOKYMEHTA.

Jlyis nuin ¢ HapyImIeHUSIMU OTIOPHO-/IBUTATEIILHOTO aIlapara;

— B IIeYaTHOH (opme,

— B (hopMe 3IeKTPOHHOTO TOKYMEHTA.

IIpumeps! 3a1anmii 1 32724 B KOHTPOJILHOM padoTe
Tema «Pu3nvecKHe U THOPUIHBIE METOAbI AHATH32)

1 Kakoit 00bemM opranndeckoi (as3pl (3KCTpareHTa, COAEpKAIIero KampmioBy0 KHCIOTY) HEOOXOIMMO
B3ATh 1151 TOr0. UT0OBI HE 99% M3BII€Ub KOOGANBT U3 1 M €10 aMMHAYHOTO PacTBOpa, coaepKamero 1/
Co?*. KakoBa OyzieT ero KoHueHTpanus B opranuueckoii ase? (Deo B 3THX yenoBusax pasen 4000.)

2 HaBecky oOpa3siia maccoit 2,355rt, cogepxamero Na SO, pactBoprnu B 100 MI AMCTHILTUPOBAHHON
BOJIbI. ATMKBOTHY!O YacTh 10,00 mut mpomycTuim yepes cioit karnonura B H'- ¢dopme. Ha tutpoBanue
amoata nouwto 10,25 mn 0,1550 M pactBopa rumpoxcuja HaTpus. PaccunTaiite mpouieHTHOE coiep KaHue
cynbgara HaTpus B oOpasiie.

3 Onumute BUABI B3aUMOJIEHCTBHS MEXITy COPOTHBOM U cOpOeHTOM?

4.2 ®oH/1 OLIEHOYHBIX CPECTB IJISl IPOBeIeHUs] IPOMEKYTOYHOI aTTecTaun

HtoroBeiii KOHTpONL oOcymiecTBisgeTcs B ¢opMe 3k3ameHa . OmeHKa B3HAHWH 10 JAHCHUIUIHHE
«CopOuust ¥ SKCTPaKLMsI B aHAIMTHYECKON XUMHUN) Ha 3K3aMeHe mpenmnosaraetr auddepeHuupoBaHHbIN
nmoaxona K CTYACHTY, YUCET €0 MHAWMBUAYAJIbHBIX CHOCO6HOCTCI71, CTCIICHNU YCBOCHUA U CUCTEMATU3AllUN
OCHOBHOT'O ITOHSITUHHOTO armapara, 3HAaHUM y‘-IC6HOFO KypcCa, YMCHHA [ACJIaTh A0Ka3aTCJIIbHBIC BbIBOALI U
0000meHust. OIIEHUBAETCs HE TOJILKO MTyOMHA TOHUMAHUSI OCHOBHBIX TIPOOJIEM yUeOHOH TUCIIUILINHBI, HO
1 YMCHHUEC UCIIOJIB30BaTh B OTBETC HpaKTI/I‘IeCKI/Iﬁ MaTtepual.

«Omauunoy» — OLIEHUBAIOTCS OTBETHI, COAEPIKaHHE KOTOPHIX OCHOBAHO Ha INIyOOKOM BCECTOPOHHEM
3HaHUH NPEeIMETa, OCHOBHOM M JIOTIOJIHUTEIBHON JIMTEPATYPbl, U3JI0KEHBI JJOTHYHO, apT'yMEHTHPOBAHO U
B MoJHOM oObeMe. OCHOBHBIE MOHSATHS, BBIBOABI M 0000mIEHHA CHOPMYIHPOBAaHBI yOEIUTENBHO U
JIOKa3aTeJIbHO.

«Xopouio»— OILIEHWBAIOTCS OTBETHl, OCHOBAHHbIE Ha TBEPJOM 3HAHWU TMIPEIMETa, OCHOBHOU
JIMTEPATypPhI. W3n0xeHpl OCHOBHEBIE KaTeropuun y‘IG6HOI>i JUCHUILIMHBI U OHU YMEJIO NPUMCHAIOTCA IJIA
peleHus 3a1a4 B IpoQeCcCHOHALHON JIeSITeTbHOCTH.

«Yooeremeopumenvro» — OLIEHUBAIOTCSL OTBETHI, KOTOPbIE 0a3MPYIOTCS HA 3HAHWH OCHOB TIpEeIMETa,
HO UMEIOTCSl 3aTPYAHEHHS B €0 N3JI0KEHUH U CHCTEMATH3alllH, BEIBOBI c11a00 apryMEHTUPOBAHBI.

«HeyooenemeopumenvHo» — OLEHHUBAIOTCS OTBETHI, B KOTOPBIX OOHAPY)KEHO HE3HAHHE OCHOBHBIX
npo0JeM 1 KaTeropHid mpeMeTa, CoepKaHue OCHOBHOTO MaTepHaia He YCBOSHO, 0000IIeHUI 1 BEIBOZOB
HeT.

IIpumep OuiieTa Kk IK3aMeHy

KYBAHCKUI T'OCYJTIAPCTBEHHbBI VHUBEPCUTET
@aKyJIbTET XUMHUHU U BBICOKUX TEXHOJIOTUI
Ox3amed 1o auciuiuinie b1.8.18.09.02 ““ CopOuus 1 9KCTpakiys B aHATUTHUCCKON XUMUK™
Hamnpasnenue noarorosku — Hanpasnenne moarotosku 04.03.01 Xummus
[Tpodmy MOATOTOBKM aHANMTUYECKAs XUMUS
buer Ne 1
1. Kimaccuduxkariyst MeTo10B TBepA0(ha3HOHN U KUIKOCTh-KUIKOCTHOW IKCTPAKIIUN



2. OCHOBHEBIC THITBI U CBOMCTBA OKCTpParc¢HTOB, UCII0JIb3YEMBIX B KHUIKOCTh-)KUIKOCTHON OKCTpaKIuu

3aBenyrommii Kadenpoit
aHAJATHYCCKON XUMUH,
I-p., XAM. HayK, mpoceccop 3.A. Temepnames

Bonpocs! k 3k3amMeny

(mpuMepHBIH NepeYyeHb BOIPOCOB)

1. OcHOBHBIE METOIBI pa3/leiCHUs] U KOHLEHTPHUPOBAHUS, WX POJIb B XUMHYECKOM aHalU3€, BHIOOP M
oueHka. CodeTaHue METOJOB pa3efieHHs M OHIEHTPHPOBAHUS C METOAAMH OIpEIeNeHNs; THOPUIHBIE
MeToAbl. PasneneHue COMOCTaBUMBIX KOJNWYECTB JJIEMEHTOB M OTHCJICHHE MAJIbIX KOJUYECTB OT
OOBIINX.
2. OpHocTyneHYaThle W MHOTOCTYIICHUYaTble MpOLEcChl pas3meiceHus. KoHCTaHTHI paclpeneieHus.
Koadpdummment pacrpenenenns. Cremenp m3BieueHus. Dakrop pasmenenwmsa.  Koaddurment
KOHIIEHTPUPOBAHUS.
3. Teoperudeckne OCHOBBI METOAOB. 3aKOH pacmupeneneHus. Kiaccupuramms sKCTpaKIIMOHHBIX
nporeccoB. CKOpOCTh  IKCTpPAaKIUHM. THIBI  3KCTPAKIMOHHBIX CHCTEM. YCJOBHA  OKCTPaKIUH
HEOpPraHW4YeCKMX M  OpraHudyeckux coenuHeHuil. Peskctpaknus. Ilpupoma m xapaxrepucThka
9KCTPAreHTOB.
4. Pa3nenenue 31€MEHTOB METOAOM 3KCTpakiuu. OCHOBHbBIE OpraHMYECKHE peareHTHl, UCTIONIb3yeMble
Ul pa3feNieHus 3JE€MEHTOB METOIOM 3KcTpakuuu. CelneKTHBHOE pa3[esieHHE 3JIEMEHTOB METOIOM
o 00pa OpraHUuEeCcKUX pacTBopuTened, nameHnenue pH BomHoOH (a3bl, MACKUPOBAHUS U IeMaCKUPOBAHHSI.
[Tpubops! I SKCTPAKIIHH.
5.Copbums, mexanusmbl  copbumu. CopOeHThl, BUABL. AKTHBHBIE Yrid. VOHOOMEHHUKH U
XeJIaTo00pa3yoIye COPOSHTH Ha OPraHUYECKOM MaTpuile. XelaToo0pa3yroliue COPOCHTHI.
6. KpemHe3émbl U xuMudecku MoaudHuUpoBaHHbIE KpeMHe3éMbl. Heopranuueckue copOEHTHI.

5. IlepeyeHb OCHOBHOW M [ONMOJHMTEIbHON Yy4eOHOH JMTEepaTypbl, HEOOXOAUMOM /s
OCBOEHUS JUCHUILTUHBI (MOTYJIs1)

5. IlepeyeHb OCHOBHOW M [OMOJHMTEIbHOIN Yy4eOHOH JMTEepaTyphbl, HEOOXOAUMOM /s
OCBOCHMS AUCHMIIIMHBI (MOTYJIS)

5.1.1 OcHoBHas JIMTEpaTYpA:
1. MocksuH JL.H., Pogunakos O.B. MeToasl pa3neneHust U KOHUEHTPUPOBAHUS B AaHATUTUYECKOU XUMUH. —
W] “Uaremnext”. 2011. — 348 c.
2. AHanmuTHYeCKas XUMUS: YISOHUK IS CTYACHTOB BY30B. T. 2 : MeTOIBI pa3ieieH sl BEIIECTB U
ruOpuHbIe MeTOIbI aHanmu3a / nof pen. JI. H. MockeuHa ; — M. : Akagemusi, 2008. — 300 c.
3. AHanmTHYecKas XUMHSA : y4eOHUK IS CTYIeHTOB By30B : B 3 T. T. 3 : Xumudeckuii aHamu3 / IOJ pex.
JI. H. MockBuHa ; — M. : Akagemus, 2010. — 365 c.
4. Jleiikun 10.A. Ou3MKO-XMMHYECKHE OCHOBBI CHHTE3a IOJMMEpPHBIX copOeHToB. M: bunom.
Jlaboparopus 3nanmil. — 2011. — 414c.

5.1.2. DeKTpOHHbIE M31aHNS OCHOBHOI JUTEPaTypbI:
1 . Sromoeckuii B. JI. Ancopoums — M. : BUMHOM. JlaGoparopus 3Haumii, 2015. — 216 c.
https://www.book.ru/book/923974/view2/1
2. Kapnos 10.A., CaBoctun A.I1. Metos! npodooToopa u npodonoarorosku.— M.: BUHOM. JlabopaTopus
3nanuit. 2003— 243 c. https://www.book.ru/book/923817/view2/1

5.2 JlononHuTeNnpHas IUTEPATYpa:
1. CoBpeMeHHBIE METOIbI aHaTUTHUeCKOM xumuu / M. Otro ; iep. ¢ Hem. nox pea. A. B. Napmarna. - 3-¢
u3g. - M. : Texnocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmroe H.A. DOxojoro-aHamuTHYeCKU MOHHUTOPWHT CTOWKHX OPTaHWYECKHX
3arpsizauTeneit. — M.: BUHOM. Jlabopatopus 3Hanuii, 2004. — 323 c.

5.2.2. DneKkTpoHHBIE U3JaHNS JOIIOJHUTENBHOM JIUTEPaTyphI:


https://www.book.ru/book/923974/view2/1
https://www.book.ru/book/923817/view2/1

1. Hpyros 10.C., Pomua A.A. — IIpoOomoAroTOBKa B YKOJIOTHYCCKOM aHAIHM3E : MPAKTHICCKOE
PYKOBOZCTBO- M. bunowm, Jlabopatopus 3HAHUH, - 2013. - 855¢.
https://www.book.ru/book/924000/view2/1

6. Ilepedyenbp pecypcoB HH(POPMAINHOHHO-TEJEKOMMYHHUKANMOHHON ceTn «MHTepHeT»,
HEO00XOAUMBIX /IJIsl 0CBOEHUS AUCUMUIIMHBI (MOAYJISA)
WWWw.scopus.com, bubnuorpaduueckas u pedepatuBHas 6a3a JaHHBIX IJIs1 OTCICKUBAHUS
OUTHPYEMOCTH CTaTeH, OIMyONMKOBAaHHBIX B HAYYHBIX U3AaHUIX

WWW.SCIrUsS.COM, crieluau3upOBaHHasl TOUCKOBAs CUCTEMa Hay4YHOU MH(OpMAIN

7. MeToauyeckne yKkazaHus /Ui 00y4aomuxcs M0 0CBOCHHUIO AUCHUIITUHBI (MOIYJI5)

B ocBoeHuM AMCUMIUIMHBI MHBATWAAMU U JIMLAMH C OTPAaHHYEHHBIMUA BO3MOXHOCTSMH 30POBbS
OompIIOe 3HAYCHHWE WMEET WHAWBHIyallbHas ydeOHas pabora (KOHCYNbTAallMH) — JOMOJHUTEIHHOE
pasbscHEeHHE Y1eOHOro MaTepuana.

WnpvBuayanbHble KOHCYNBTAIMU 110 IPEAMETY SIBIISIFOTCS BAKHBIM (PAKTOPOM, CIIOCOOCTBYIOLIMM
WHIWBUAYaTN3alUK O0Y4YCHUs] U YCTAHOBJICHHIO BOCIIUTATEIBHOTO KOHTAKTa MEXAY IMPernojaBaTeieM M
00y4aroImuMcs HHBAIUIOM WU JIUIIOM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI.

MeTtoauyeckne peKOMeHAANMH CTY€HTAM M0 OPTraHN3alMN U3YYeHHUs TUCHHUIIIMHBI
«CopOuus ¥ IKCTPAKIHUS B AHATUTHYECKOH XUMUW
VYcnenHoe 0ocBOeHUE TUCIUIUINHBI TPEAIIOIAraeT akTUBHOE, TBOPUECKOE YUaCTHE CTYACHTA IIyTeM
TUTAHOMEPHOM, TOBCETHEBHON PaOOTHI.
Pa6oTa ¢ KOHCIIEKTOM JIEKIHii

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MAaTEpPHUal KOHCIIEKTA JIEKIUI1, KOTOPBI
BBI3BIBACT 3aTPYAHCHUA IJId ITOHUMAHUA. ITonwITaliTech HAaWTHU OTBETHI Ha 3aTpyAHUTCIIBHBIC BOIIPOCHI,
UCIIOJIBb3YSl PEKOMEHIyeMYyIo auTeparypy. Eciau camocTosTensHO He ynanoch pa3o0paTbes B MaTepHale,
chopMmynupyiiTe BOmpockl W OOpaTHUTECh 32 MOMOLIbIO K MPENOAABaTENI0 Ha KOHCYJIbTALUH WIIH
Onmkaiieit TeKuu.

Perynspao otBoauTe Bpems AJs MOBTOPEHUS MPOIMIEHHOT0 MaTepHaia, IpOBepsisl CBOU 3HAHMA,
YMEHHMSI U HaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

BbInosHeHne J1a00paTOPHBIX padoT

Ha 3ansatum momyuute y npenojasateliss rpaduK BBIIOJHEHUS JabopaTopHbIX padoT. [lepen
HOCEIIEHUEM JIa00paTOPUU U3yUUTE TEOPUIO BOIIPOCA, IIPEATOIAraeMOro K UCCIEJ0BaHHUIO0, 03HAKOMbTEChH
C PYKOBOJICTBOM I10 COOTBETCTBYIOIIEH paboTe ¥ HOATr0TOBHTE MPOTOKOJ HPOBEACHHUS pabOThI, B KOTOPBII
3aHECUTE:

Ha3BaHHE PaOOTHI;

— 3aroToBKH T36J'II/III IJIs 3a1I0JIHCHHUA OKCIICPUMCHTAJIbHBIMU JaHHBIMUA HaGJIIO,Z[eHI/II;'I;

— YypaBHEHUS XHMHYECKHX pEaKIHi MpeBpalleHuH, KOTOpble OYAyT OCYIIECTBICHBI IPH
BBITIOJTHCHUH 3KCIICPUMCHTA,

— pacyeTHbIe POPMYIIBL.

OdopmiieHre 0TYETOB TOIKHO MPOBOAUTHCS TIOCIIE OKOHYAHUS pabOTHI B JIaOOPaTOPHH.

J1J1s TOATOTOBKH K 3aIlUTE OTYETa CIIEAYET MPOAHAITM3UPOBATh IKCIIEPUMEHTAIBHBIC PE3YJIbTaThI,
COIIOCTABUTh UX C U3BECTHHIMH TEOPETHUECKUMU TOJIOKCHUSIMH WA CITPABOYHBIMH JTAHHBIMHU, 0000IINUTh
pe3yabTaThl HCCISIOBAaHU B BUJIE BBIBOJOB MO padoTe, MOATOTOBUTH OTBETHI HA BOIIPOCHI, TPUBOJIUMEIC B
METOAMYECKIX YKA3aHMSIX K BBHITTOJIHCHHIO JIA0OPATOPHEIX PaboT.

Opranu3zanusi CaMoCTOSITeJIbHOI padoThI
CamocTosiTenbHast paboTa CTYJICHTOB CBs3aHa C IUIAHUPOBAHHWEM JKCIIEPUMEHTa, MPOBEICHUEM
MaTeMaTHYECKUX pPAacuYeToB M OOpabOTKM TIOJNy4EHHBIX JaHHBIX, MPOPaOOTKOW M TMOBTOPEHHEM


https://www.book.ru/book/924000/view2/1
http://www.scopus.com/
http://www.scirus.com/

JIEKIIMOHHOTO MaTepuaja W Marepuaia y4eOHHKOB, M3Y4EHHEM CaMOCTOSTEIHHO HEKOTOPBIX pPa3leioB
Kypca, TOArOTOBKON K KOHTPOJIBHBIM PaboTaM.

HepequL BOIIPOCOB IJIA CaMOCTOSTEIBLHOM pa6OTI>I CTYACHTOB

HaumeHnoBanue pa3ienoB, TeM

[TepeueHp TeOpeTHUECKUX BOMPOCOB U MHBIX 3aJIaHUil 1O
CaMOCTOSTEIbHON paboTe CTYICHTOB

OCHOBHEBIE TOHSTHS METOJIOB
paszieneHus ¥ KOHIEHTPUPOBAHMSL.
DKCTpaKIUs KaK METOJT pa3AeiiCHUs
Y KOHIICHTPUPOBAHMSI.

Ha3zoBuTe OCHOBHBIC CIIOCOOBI YCTpaHEHHsI MEIIAIOIIETO
BIUSHYSI KOMIIOHCHTOB TIPH aHAJIM3E CIIOKHBIX MO COCTaBY
00BEKTOB.

Yro TaKoe OTHOCHTEIIBHOE " abcooTHOE
KOHIIEHTpUpOBaHHUe?
Kakoit napameTp KOJINYECTBEHHO XapakTepu3yeT

BO3MOKHOCTP pa3elieHusl IByX U 0ojiee KOMITOHEHTOB?
Kakoli mapametp ucnoib3yercs sl OICHKH 3 (EeKTUBHOCTH
KOHIICHTPUPOBAHUS?

DKCTpaKUUs KaK METOJ pa3AeiiCHUs U
KOHIICHTPUPOBAHHSI.

Haiite omnpeaeneHue CleAyOMUX MOHATUH: 3KCTPAKLUSA,
OKCTpareHT, pa3z0aBUTEIb, SKCTPAKT.

[Haiite ompeneneHne MOHATUIO KOAPQPUIMEHT pa3esicHuUsI.
VYKaxurte ycloBUs pa3fesicHHus ABYX BewlecTB A u B, eciau
00BbeMBI (ha3 paBHBIL.

HaiiTe ompenencHue MOHATUIO CTENCHb WU3BjIeUeHUA. Kakum
0o0pa3oM cTerneHb W3BJICUEHUs CBi3aHa C KodhdumueHToM
pacnpeneneHus?

HazoBuTe OCHOBHBIE THUIIBI OKCTPArupyrommxcs BCIICCTB.
Kak 3aBHCHT 3KCTpakiys KOMIUICKCHBIX METAJUIOKHCIOT OT
3apsiia U pa3Mepa aHuoHa?

Kaxk 3aBHCHT 3KCTpaKIMs KOMIJIEKCHBIX METAJUIOKHUCIOT OT
COJIBLBATUPYIOIEH CITIOCOOHOCTH SKCTpareHTa.

noHHTA?

CopOIHOHHBIE METOTBI
KOHIICHTPUPOBAHUS

3aBUCUT JIH MOHOOOMEHHHMKA OT €ro
eMKoCcTH?

Kak wm3MmensieTcst cmocoOHOCTh K KaTHOHHOMY OOMEHY IpHu
epexojie oT

OJIHOI'O 3JIEMEHTa K JpyroMmy B rpynnax llepuommueckoit
CUCTEMBI?

Kakx m3mensiercs criocoOHOCTh K KaTHOHHOMY OOMEHY TIpH
mepexojie OT OJHOTO DJeMEHTa K JpyroMy B Tpymmax
[lepuonuueckoit cuctems?

Kakas cramms mpormecca WOHHOTO oOOMeHa  SIBISIETCS
mumutupytomei nmpu Hu3kux (<0.01 M) u Beicokux (>0.01 M)
KOHIICHTpaIMsIX copOTHBa?

CCIICKTHNBHOCTH

duznyeckue u FI/I6pI/II[HI>Ie METOAbI
aHaJIn3a

B 4eM CymHOCTH pacmpeneUuTeNbHON XpoMaTorpaduu Ha
o6ymare? Jlate onpenencuue Rf.

Kak 00HapyXHBalOT U WACHTH(DUIUPYIOT KOMIOHEHTHI Ha
OYMaKHBIX U TOHKOCJIOHHBIX XpoMaTorpammax?

8. Ilepeuenr WHMPOPMANMOHHBIX TEXHOJIOIHIA,

HCMOJIB3YEMbIX MPH OCYHICCTBJICHUMU

06pa30BaTeJ’IbHOF0 nmpouecca 1mo 1MCuuIJInHe (MOZ[y.]'llO).

8.1 Ilepeyennb HE0OXOAMMOIO MPOTPAMMHOI0 o0ecnedeHHsT




Jlutst TocTpoeHust TPa)MKOB M BBIIOJHEHHS HEOOXOIMMBIX PACUETOB sk JTa0OpaTOPHBIX padboT
HeoOxoauma porpamma MSExcel.

8.2 Ilepeuenn HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepuaibHO-TeXHHYecKasi 0a3a, HeoOXoAUMAs JJs OCYIIeCTBIEHUsSI 00pPa30BaTeIbHOI0
npouecca no JAUCHUIIUHE (MOLYJII0)

MartepuanbHO-TeXHUYECKOE O0ecTeyeHne JUCUUTUTHHB (MOIYTIs) U

Ne Bug pabot
OCHAIIICHHOCTb

Jlex1IMoOHHBIE 3aHATUS JlekmonHast ayauTopust

Jlabopatopuble 3ausTus | Jlabopatopusi, paccuutaHHas Ha 10-12 denoBek M OCHalIeHHAs
nabopaTopHOl XUMHYECKOH MOCY 101, PEaKTUBAMH U aHATUTUYECKUM
000pyIOBaHMEM: BCTPSIXUBATENb JIAOOPATOPHBINA, AIIEKTPOILTUTKH,
Bechl ananmutudeckue BJIP 200, Becwl Texundeckue BJIKT-500, mkad
CyIIWIbHBIN, MarHuTHas Memanka Leki, nonomep «Dxcmepr-001»,
doroxonopumerpsl KOK, Leki .

CamocTosiTenbHas CamocrosTenpHast paboTa CTyIEHTOB OCYIIECTBIISECTCS B YHTAIBHBIX
pabora 3ajgax OubOnmuorexkn KyOI'Y, 3ame pedepaTuBHBIX KypHAJOB,
BhIYUCIUTEIBHOM 1IeHTpe KyOI'Y, IHTepHeT-TIeHTpe, a TaKkKe APYTHX
aynuropusix (axkyiabTeTa XMMHM M BBICOKMX TEXHOJOTHH C
BO3MOXKHOCTBIO IOAKIIOYEHUs K ceTd «MHTepHeT» u obecnieueHneM
JOCTyIa B IEKTPOHHYIO MH(OPMALMOHHO-00Pa30BaTEIbHYIO CPELY
OpraHu3alyH.



http://www.elibrary.ru)/

