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Mporpamma amcumnnnmHel "KoMbrHMpoBaHHbIe MeToabl aHannsa"; 04.05.01 "dyHaameHTanbHas u npuknagHas xmmus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma amcumnnnmHel "KoMbrHMpoBaHHbIe MeToabl aHannsa"; 04.05.01 "dyHaameHTanbHas u npuknagHas xmmus".

Mporpammy oucumnnnHel paspaboTan(a)(m) DoueHT, K.H. (aoueHT) MapugpasHos A.P. (Kadeapa aHanMTn4eckoin Xxmmmu,
Xummnueckuin nHctntyT uMm. A.M. Bytneposa), Airat.Garifzyanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHu npuobpeTtaeMoi KOMNETEeHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuUTUIO, camopeanmaaumnm, NCnonb30BaHMIO TBOPHYECKOro
noteHumana (OK-7);
OriK-1 CrnocobHOCTbIO BOCMPUHMMATb, Pa3BnBaTh W MCMNONb30BaTb TEOPETUYECKNE OCHOBbI
TPaANLMOHHBIX 1 HOBbIX Pa3fenoB XMMUN NPU peleHnn NpogoecCcuoHanbHbIX 3aaad
(OMK-1);
MNnK-3 BNafeHNeM CUCTEMON oyHOAMEHTANbHbBIX XMMUYECKMX MOHATUIA U METOLO0NOMMYECKUX|

ACNeKToB XMMuu, oopMamun 1 Metogamm Hay4yHoro nosHaHus (MK-3);

MCK-1 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHOMEPHOCTM XUMUYECKOM HayKun 1
ChyHOaMEHTaNbHbIE XMUYECKUE MOHSTUS B MPOJIECCMOHANbHON AeSTeNbHOCTM B
COOTBETCTBMU C BbIOpaHHON creumani3auueii;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):

JonxeH 3HaTb:

MECTO MeTOL0B pa3aeneHnsl U KOHLEHTPUPOBAHUS B COBPEMEHHOM aHaIMTUYECKON XUMUW, TEOPETUYECKME OCHOBBI
MEeToL0B NPobornoAroTOBKM

JonxeH ymeTb:

NPOBOLAMTb CTAHLAPTHBIE NpoLeaypbl NPobonoaroTOBKM 1 NONYYEHUS aHANUTOB NPW NPOBELEHWN aHanM3a
pas3nuyHbIx 06 bEKTOB

JonxeH snagertb:

MeTomonorvnei Bblbopa MeToaoB BCKPbITMS NPob 1 NpobonoaroTOBKM NpU aHanmae pasnnyHblx 06 bekToB

JlonxeH neMOHCTpMpPoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

CnocobHOCTb BNafeTb OCHOBHbIMI METOLAMM, cnocobamu U CpeLcTBamMm NoyYeHns, XxpaHeHus, nepepaboTku
UHgpopMaumm, cnocobHocTb paboTaTtb ¢ MHpopMaumel B rnobanbHbiX KOMMbIOTEPHBIX CETSX; FOTOBHOCTbL paboTaTth Ha
CepuiiHoM annaparype, NPUMEHSIEMOl B aHANUTUYECKMX U (OU3MKO-XUMUYECKMX UCCNELOBaHNSIX; FOTOBHOCTb BNafeTh
mMeTonamy 6e30MacHoro obpalleHnst ¢ XMMUYECKMM MaTepranaMm ¢ y4eToM NX (OU3NHECKUX Y XMMUYECKUX CBOMCTB,
CNocoB6HOCTb NPOBOAUTL OLEHKY BO3MOXHbIX PUCKOB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.AB.15 OucuunanHbl (Mogynu)" OCHOBHOWM NpodhecCnoHanbHoMm
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpUKnagHas XxmMusi (He NpeaycMoTPEHO)" U OTHOCUTCS K
AUCUMNAMHaM no BbIGopy.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem aucuMnIMHLI (MOAYNS) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyH0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaMm yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 8 cemecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN
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Mporpamma amcumnnnmHel "KoMbrHMpoBaHHbIe MeToabl aHannsa"; 04.05.01 "dyHaameHTanbHas u npuknagHas xmmus".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHDI / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6ortbl
Tema 1. BeeneHue. Metoabl
1. |coBpeMeHHOW aHannTN4eckom XMmmnn. 8 2 0 0 3
Tema 2. BekpbiTie npobbl. BekpbiTre
npob pacTBOpPUMBIX,
2. ManopacTBOPUMbIX 1 & 4 0 0 3
TPYLHO-PaCTBOPUMbIX BELWECTB.
3. [Tema 3. AHanuTnyeckne aBToKNasbl. 8 4 0 0 3
Tema 4. Ponb n MecTto MeTonos
4. |Pa30eneHns 1 KOHLEHTPMPOBaHus B 8 4 0 0 3
" [coBpeMeHHOo aHanMTn4ecKom XmmMmnu.
Tema 5. ductunnaums un
. POLCTBEHHbIE METOAbI. 8 2 0 0 3
Tema 6. Ynpasnsemas
6. Kpuctannmsauus. 8 2 0 0 8
Tema 7. OcaxneHve n
£ coocaxaeHue. 8 2 0 0 3
8 Tema 8. CopbLUMOHHbBIE METOARI 8 5 0 0 3
" |KOHUEHTPUPOBaHWSA 1 pa3aeneHusl.
Tema 9. ®notaung. dunbTpauus.
MukpodpunbTpaums. ObpaTHblii
9. 0CMOC 1 apyrue MembpaHHble 8 2 0 0 3
MeToAbl.
10.[Tema 10. OKCTpaKLMNOHHbIE METOAbI. 8 2 0 0 3
Tema 11. SkcTpakumsa B aHanuae
1. OpraHn4yeckux CoegUHEHNIA. 8 2 0 0 3
Tema 12. Kpyrnbiii cton.
ALOVNTUBHOCTb KOHCTaHT
pacnpeneneHns opraHn4ecKmnx
coeguHeHwuii. MapameTpel
12. rmppocpobHocTu. ConeBble ahheKTh 8 2 0 0 0
(BCanueaHue 1 BbicanueaHve) npu
SKCTPaKLUmMy opraHn4ecKunx
COeONHEHNIA.
Tema 13. SKCTPaKUNSA NOHHBIX
accoumnartoB. OKCTpakuus B aHanmae
NPVPOAHBIX BOA HA COAEpXaHNe
13. OpraHM4yecKux TOKCUKaHTOB 8 2 0 0 0
(HedbTenpoaykTbl, peHonbl, CIABbI
nT.n.).
14.|Tema 14. KoHTponbHas pabota 8 2 0 0 0
Tema 15. OkcTpakumsa xenatos.
15.|CenekTMBHOCTb 1 3(PPEKTUBHOCTL 8 2 0 0 3
3KCTPaKLUMOHHBIX NPOLIECCOB.
UNtoro 36 0 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeeneHue. Metonbl coBpeMeHHON aHanMTU4eCKon XuUMnUm.

CrpaHnua 4 n3 12.
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Mporpamma amcumnnnmHel "KoMbrHMpoBaHHbIe MeToabl aHannsa"; 04.05.01 "dyHaameHTanbHas u npuknagHas xmmus".

1. BeeneHue. MeToabl COBPEMEHHO aHanUTU4YecKomn xummmn. OCHOBHbIE CTaAMM XMMUYECKOro aHanmaa u ux
B3aMMOCBS3b C METPONIOrMYECKUMY XapakTepucTMKamMmn pesynbTaTos aHannsa. OcobeHHOCTU aHanmaa cnepoBblx
KONMYECTB OPraHUYecKrx 1 HeopraHn4yeckmx coeauHeHuii. Mpobootbop. OcobeHHocTy oT6opa Npob TBepAbiX BEWECTB.
ObecneyeHrie NpencTaBMTENbHOCTU NPO6bI ChiMy4XX MaTepuanos, reoormiecknux obpasLos, pya, MUHEPaNoB, NMoYB.
OT160p npob xunakux sewecTs. MpobooTbop B aHanM3e NPUPOLHbLIX 1 CTOYHBIX BOL, TEXHONOMMYECKMX XUOKOCTEN.
O160p Npob razoobpaszHbix BewecTs. [NpobooTbop npu aHanuae Bosgyxa. OT6op Npod TEXHONOrMYECKMX ra3oBblX
cMeceii. ObecneyeHmne npeacTaBuTenbHOCT NPob. XpaHeHne npob. KoHcepBmpoBaHme npob.

Tema 2. BckpbiThe npo6bl. BeckpbiTve Npo6 pacTBOPMMbIX, ManiopacTBOPMMBIX U TPYAHO-PACTBOPUMbIX BELLLECTB.

2. BckpbiTve npobbl. Knaccudgoukaumst BewecTs No CNOXHOCTY BCKpbITUS. BeckpbiTue Npob pacTBOpUMbIX BEWECTB.
TpeboBaHus K Ka4eCTBy BOAbI NPU ONpeneneHn MAKPOKOMIMOHEHTOB. MeToabl 04MCTKM BoAbl. JUCTUNNSAUNS, NOHHbI
06MmeH, obpaTHbIi 0OCMOC - AOCTOUHCTBA 1 HepocTatku. MonyyeHne 6ecgpeHonbHoM n 6esammuayHol Bogpl. Mocyna ons
BCKpbITUS Npo6. MNocyna n3 dptoponnacTa, kBapua, CTeknoyrinepoaa, NoaMnponuneHa n apyrux nonmMmMepHblx
maTtepuanos. BckpbiTe Npob ManopacTBOpUMbIX U TPYAHOPAaCTBOPMMbIX BelecTB. XuakogasHoe BCKpbITHe
TpyAHOpPacTBOpPUMBIX BewecTB. MeTon cnnaenexus. LenoyHble, kucnble u okucnutenbHble nnasHu. OcobeHHoCTU
npoBeaeHns npouecca. MNoTtepu NerkoneTyyrx aneMeHToB Npuv cnnaeneHnn. TpeboBaHUs K Ka4ecTBy UCMONb3yeMbIX
peareHToB 1 nocynbl. Cyxas n Mokpasi MUHepana3auus npob opraHnyeckux sewecTs. MpumeneHne CBY-unsnydeHns un
ynbTpaseyka 4/1si UHTeHCMVKaLMM NPOLECCoB XNaKkodasHoro BCKpbITUS. MpuMeHeHne HU3KoTeMMnepaTypHoi
KNCNOPOAHOW Nna3Mbl ANl BCKPbITUS MPOO OpraHuyecknx BewecTs.

Tema 3. AHanuTUYecKMne aBTOKNaBbl.

3. ABTOKNaBHOE BCKPbITME NPOD TPYaHOPACTBOPUMbIX BELECTB. AHANMUTUYECKMe aBTOKNABbI, UX YCTPOWCTBO, MPUHLIMM
nevicteus. MNpenMyllecTsa aBTOKNABHOrO BCKPbITUS Npob. MpenenbHble pexxunMbl paboTbl aBTOKNaBOB. TexHuKa
OesonacHocTy Npu paboTe ¢ aHanUTUYeckumn asToknasamn. OCobeHHOCTM BCKPbITUS NPob Npu aHanuae BbICOKOYUCTbIX
BellecTs. JecTpyKuns TpyoHOPacTBOPUMBIX BEIECTB B ra3oBoi dpase. YCTPOWCTBO aBTOK/IABOB A8 OeCTPYKLWM B
rasoBovi dpase. BekpbiThe Npob ¢ BHYTPUABTOKNABHON NeperoHko Kucnot. OcoBeHHOCTU BCKPbITUS Npob
Ovonorn4yecknx o6 bLEKTOB B aBToknasax. MprHUMMbI Bbibopa MeToaa BCKPbITUS TPYIHOPACTBOPUMBIX U OPraHnYecKux
BELLECTB.

Tema 4. Ponb n MecTO METOL0B pa3neneHnsa n KOHUEeHTPUpoBaHusA B COBpGMEHHOI;I aHaNINTUYeCKON XMMUWN.

4. Ponb 1 MECTO METOLOB Pa3AeneHns N KOHLEHTPUPOBAHUS B COBPEMEHHOM aHanMTM4ecKomn xumun. Obnactu
npvMeHeHns MeToa0B. KonmyecTBeHHble XapakTepUCTUKM KOHLEHTPUPOBaHNS 1 pasaeneHuns. CTeneHb n3BneyveHms.
KosdhprumeHT KoHUeHTpupoBaHns. KoapguumneHT cenekTnBHoCT. B3aanMocesa3b Mexay KOHLEHTPUPOBaHNEM U
npegenamm 0bHapyXeHNs aHanMTUYECKNX METOaMK. IHOMBMAYyanbHOE 1 rpynnoBOe KOHLEHTPMPOBaHWE. ABCONMIOTHOE 1
OTHOCUTENbHOE KOHLIEHTPUPOBaHUe. Y aaneHne matpuubl 1 BblaeneHme MMKPOKOMNOHEHTOB. Knaccudukaums Metonos
pasgeneHns u KOHUEHTpUpPOoBaHMs. XuMmdeckue n pmnsnko-xummydeckne metoabl. Knaccudpmkaums K0.A.3onoTosa.
MpuHuMnbl BoIOOpa METOLOB pa3feneHns N KOHUEHTpUpoBaHus. CoyeTaHne METOLOB Pa3feNeHuns n
KOHLIEHTpUpOBaHuS.

Tema 5. Ouctmnnaumsa n poAacTBeHHble MeTOObl.

5. Ouctunnsaums v poacTBEHHbIE MeTobl. BeinapreaHue. OCHOBHbIE NPenMyWecTBa ANCTUNNSALMOHHBIX METOLOB
pasnneneHust n KOHUeHTpupoBaHus. MNMprMeHeHne BbinapuBaHus Npyu aHannae NpUMpPoAaHbIX U CTOYHbIX Bog. [NpocTtas
neperoHka u pektudoukaumsi. MonekynspHas neperoxka. Cybnumaumsi. JinogounbHas cywka. OTroHka nocne
XUMMYECKMX NpeBpalleHnin. OTroHka ranoreHuaoB, OKCMA0B. [eHepauus neTy4ynx ruLpuLos, NPUMEHEHNE B
ATOMHO-a6COPOLIMOHHOM CNEKTPOCKOMMU.

Tema 6. YnpaBnsiemas Kpucrannusauus.

6.BbicokoTeMnepaTypHble paBHOBECKS B CMCTEMAX pacnas - TBEPLOE TENO. Ynpasngemas Kpuctanimsaums - OCHOBHble
NPUHUMNbLI 1 annapaTypa. HanpaeneHHas kpuctannmnsauns. 30HHas nnaeka Kak 04vMH U3 OCHOBHbIX METOLOB MOMy4YEHNS
0C0604MCThIX BELWECTB. BO3MOXHOCTY NPMMEHEHWsI 30HHOI NNaBKu ONs aHanuTu4eckuiix uenei. NpobrpHas nnaeka B
aHanuse 6naropoaHbix Metannos. Victopusi npobrpHoi nnaeku. OCHOBHbIE MPUHLMILI MeToaa. TurenbHas u wepbepHas
nnaeka. WnxtoBaHue. CocTtae wuxTbl. Prtochl, KONNEKTOPbI, BOCCTaHOoBUTENN. Bepkbneit, koponek, KopToyka.
OcobeHHOCTN NPOBUPHOI NNaBKK NPU onpeaeneHnn NNaTMHoBbIX MeTannoB. KonnekTopsl Ans NiaTMHOBbLIX METasoB.
CynbnOHOHUKENEBbLIN KONNEKTOP, E€ro YHUKanbHbIe CBOKCTBA. [lpyrne nupoMetannypruyeckme MeToabl. HactuyHoe
OKMCNEHNEe MaTpuLbl KUCNOPOoOoM Bo3ayxa. CodYeTaHne NpobupHOM NNaBku C COBPEMEHHBIMM (OVM3NHECKMMN MeTodaMN
aHanmaa.

Tema 7. OcaxpeHune n coocaxmeHume.

7. OcaxpeHre n coocaxneHue. TpeboBaHus, npeabsasnsiemMble K ocankam. OCHOBHbIE KNTACCHI ManopacTBOPUMbIX
COeauHeEHNA, ncrnonb3yemble B aHanuse. OcaxaeHne matpuupl. OcaxaeHne MUKPOKOMINoHeHToB. CoocaxaeHue
MUKPO3N1eMEHTOB. HeopraHuyeckue coocanutenu. CMelwaHHble KonnekTopbl. CoocaxaeHre ¢ MpUMEHEHEM
opraHuyecknx peareHToB. COBpEMEHHbIE TEHAEHUMWN B UCMONb30BAHNM COOCAXAEHUS.

Tema 8. Cop6LMOHHbIE METOAbI KOHLLEHTPMPOBaHUS U pa3feNieHus!.
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Mporpamma amcumnnnmHel "KoMbrHMpoBaHHbIe MeToabl aHannsa"; 04.05.01 "dyHaameHTanbHas u npuknagHas xmmus".

8.CopbLUMOHHbIE METOIbI KOHLEHTPUPOBaHUS 1 pasaeneHus. Misotepma copbuun. Ancopbums, abcopbums,
KanunnsipHas KoHaeHcauusi. Xemocopbuusi u cenekTuBHOCTb copbummn. CopbumnoHHas eMkocTb. OnpeneneHune
copbUMnoHHO eMKocTU. [lMHaMmyeckas ¢ ctatndeckas copbums. CopbeHTbl. AKTUBMPOBaHHbIE yrnv. HeopraHunyeckue
copbeHTbl. VIoHooOMeHHble cMosbl. KaTUOHWTLI, aHUOHUTLI 1 aMdponmnTbl. Xenatoobpasytowme copbeHTsl. CopbeHTbI ¢
NPVBUTBLIMK CPYHKLIMOHANBHBIMK rpynnamu. FeTepouenHbie NonnMMepHbie copbeHThl. MpeunmyllecTBa xenaroobpasyoumx
copbeHToB.

Tema 9. ®notauus. Punbtpaums. MukpodunbTpauus. O6paTHbIi OCMOC U Apyrue MeMbpaHHble MeToAbl.

9.06nacTn npuMeHeHus donotaumnn. dnotaumnsi Kak MeTof KOHLEHTPVPOBAHNUS B aHANUTNYECKOW XMMUW U
NPOMBbIWNEHHOCTU. dnoTopeareHTbl. Pnotauus nocne coocaxaeHus. VloHHas donotaumns kak MeTol KOHLEeHTPMPOBaHMS
MUKPO3neMeHToB. dunbTpaumns. MukpogunbTpaums. YnbTpamvkpodounbTpaums. ObpaTHblii oCMOC 1 apyrue
MeMbpaHHble MeToApb!.

Tema 10. OKCTpaKLMOHHbIE METOObI.

10. SKCTPaKUMOHHbIE METOLbI B @aHANUTUYECKON XM, TepMOAMHAMUYECKIE NapamMeTpbl SKCTPAKLUOHHbBIX MPOLECCOB.
N3oTtepma akcTpakumu. KoHctaHTa pacnpenenerus. KoadpgpuumeHT pacnpenenenms. KOHCTaHTa aKCTpakumu.
KuneTrka akcTpakuum. BnusiHne pasnmyHbix oakTOpOB HA CKOPOCTh aKCTpakumu. Knaccudoukaumst aKCTpakLUOHHbIX
CMCTEM. SKCTPaKLUUS B aHANN3€e OPraHNyecknx coeamHeHmin. OcobeHHOCTY conbBaTaLnmn OpraHMyeckux COeaNHEHN B
BOJHOI 1 opraHnyeckoii cpasax. TpebosaHus, NpeabsBAsieMble K 9KCTpareHTaM. SKCTpakums HeMTpanbHbIX
OPraHUYeCcKNX COEANHEHMN. DKCTPaKLMS OPraHNyecknx KUCNOT 1 OCHOBaHWA, amgponutos. BansHue pH Ha
KO3PPULMEHT pacnpeneneHns U CTEMNEHb U3BNEYEHUS OPraHNYECKX COEOUHEHUI, COAEPXALLMX NOHOTEHHbIE FPYMMbI.

Tema 11. 3KcTpakumsa B aHanm3e opraHM4yeckux coeauHeHun.

11.ALONTMBHOCTb KOHCTAHT pacnpeneneHnst opraHnYeckux coeiMHeHni. MmaopogounbHbie 1 rnapodobHbie a¢hdEKTHI.
Mpupona rmapodiobHoro adpdoekTa. MapameTpbl rmapocobHocTh. [ByxdasHas cuctema Boga - OKTaHos, NPUMEHEHNE
ans onpegenexus logP. KomnbioTepHble MeTobl pacyeTa logP opraHmdeckux coeauHeHuii. Conesble adpdpexTbl
(BCanuBaHme n BbicanueaHwe) Npy SKCTPakLMM OpraHNYeCKnx CoeanHeHnin. KCTpPakLUmsa NOHHbIX acCoLMaToB.
OKCTpakums B aHanm3e npupoaHbIX BO4 HA cogepXaHue OpraHn4yeckmx TOKCUKaHTOB (HedpTenpoayKTbl, (OEeHONbI,
CIMNABBbI 1 1.8.). CodeTaHue sKCTpakumm ¢ XpoMatorpagouyecknm n ooTOMEeTPMYECKUM OnpeaeneHnem.

Tema 12. Kpyrnbiz cton. Ao oUTUBHOCTb KOHCTaHT pacnpeneneHust opraHmyeckux coeguHeHun. Napametpsbl
rupgpocho6HocTU. ConeBble 3adohekTbl (BCanmBaHue U BbiCalMBaHMe) NPy 3KCTPaKLMM OpraHM4Yeckux
coeOUHEeHUN.

12.9KCTpakumns HeopraHMYeckux coeanHeHnin. Knaccugoukaums akCTpakumoHHbIX CUCTEM MPU 3KCTPaKLMK
HeopraHN4YeCcKMX CoOeaUHEHNIA. DKCTpakLmMs KcnoT. ConbBaTHbIA W FMAPATHO-CONbBATHLIE MEXaHW3Mbl SKCTPaKLK
KNCAOT - BIUSIHWE NPUPOLbI 3KCTpareHTa v KMcnoTbl. MexaHnambl 9KCTPakLMU KaTUOHOB - aHUWOHOOBMEHHI,
KaTMOHOOBOMEHHBIN, SKCTPAKLMS MOHHbIX aCCOLMATOB 1 Pa3HONUraHLHbIX KOMMIEKCOB.
OKCTPAKLUNOHHO-DOTOMETPUYECK M aHANN3.

Tema 13. OKCTpaKLMA MOHHBIX accoumaToB. DKCTpakKLUA B aHann3e NpupoaHbIX BOA, Ha coaepXaHue
opraHu4yecKux ToOKCUKaHToB (HecpTenpoayKrtbl, peHonbl, CIMABbLI 1 T1.4,.).

13.3KCTpaKLI,I/IFI nerkoniaBkMMn aKCTpareHTamun. TexHnka OCyuWwecCTB/IeHNA 1 peareHTbl 074 3KCTpakKunmn fierkoninasknumm
3KCTpareHTamun. MeM6paHHa;| 3KCTpaKuunA. MeM6paHHaﬂ 3KCTpaKkumns4 Bo MHOXECTBEHHOMN AMYNbCUN. MeM6paHHa9|
3KCTpaKung ¢ MNperHMpoBaHHbIM XNOKUMN MeM6paHaMVI. ManI/IleI Ona yoepXxaHus XWOKOW MeM6paHbI.
PaCTBOpVITeJ'II/I N NepeHoCHYnkKn ons MeM6paHHOI7I 3KCTpaKunn. (DaKTOpr, Bnunsaouwme Ha CKoOpoCTb MeM6paHHOI7I
3KCTpaKuunn.

Tema 14. KoHTponbHas pabora
KoHTponbHas pabora.
Bonpocbl. OcobeHHocTn npobooTbopa TBepabix Matepuanos. Ctagun npobooTtbopa.

ABTOKNaBHOE BCKPbITVE NPOD TPYIHOPACTBOPUMBIX BELLECTB. AHANMTMYECKME aBTOKNABbI, UX YCTPOWCTBO, NPUHLIMN
nevicteus. MNpenMylectsa aBTOKNABHOro BCKPbITUS Npob. CopOLUMOHHbIE METOObl KOHLEHTPUPOBAHWS 1 pasaeneHus.
N3oTepma copbuun. Aocopbums, abcopbuus, kanunnsipHas KoHoeHcaums. XeMocopbumsi u cenekTUBHOCTb copbumm.
CopbumnoHHas emkocTb. OnpeneneHne copbuUmnoHHon eMkocTu. duHammyeckas ¢ ctatudeckas copbumsi. CopbeHTbI.
AKTVBUPOBaHHble yrnu. HeopraHuyeckne copbeHTbl.

N3oTtepma akcTpakumu. KoHctaHTa pacnpegenerus. KoadpgpuumeHT pacnpenenernms. KOHCTaHTa aKCTpakumu.
KuneTrka akcTpakuum. BnvsiHne pasnmyHbix oakTOpOB Ha CKOPOCTh aKCTpakumu. Knaccudoukaumst aKCTpakLUOHHbIX
cucTeM.

Tema 15. 9kcTpakums xenatoB. CenekTUBHOCTb U 3PPEeKTUBHOCTb 3KCTPaKLMOHHbIX MPOLLECCOB.

OkcTpakuus xenaToB. MexaHnambl akcTpakuum. KuHeTnyeckme gpaktopbl B SKCTPAKLUM UOHOB METaNoB
xenatoobpasyowmmm skcTpareHTamm. CenekTMBHOCTb U 3HPEKTUBHOCTb SKCTPAKLIMOHHBIX NPOLLEeccoB. BnnsiHue
npupobl MeTanna u CTpyKTypbl XxenatoobpasytoLero peareHTa Ha TepMOAVHAMMYECKUE NapaMeTpbl SKCTPaKLMU.
BnusiHne pH 1 KOHKyprpyoWwmx NpoLLEeCCoB Ha CTeMNeHb M3BNeYeHns. MeToabl UCCNenoBaHMs 3KCTPaKLmm
HeopraHn4yeckrx BELECTB.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Analytical Chemistry Study Online - http://anatomforeveryone.org/phpmyadmin/wordpress/?page_id=1803
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AHanuTtnyeckas xumus B Poccun - http:// www.rusanalytchem.org
MpobupHas nnaeka - http://zolotodb.ru/articles/other/history/10064
Poccuicknin xummko-aHanutnyieckmin noptan - http://anchem.ru/forum/
OBC - http://znanium.com/bookread.php?book=419626

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nekumun OcHOBHOI TEeopeTNYECKMA MaTepman npeaMeTa 0aeTcs B Yachl NEKUNOHHbIX 3aHATUIA. Ha nekumsax
npenogasartefib CUCTEMaTMYECKM 1 NOCNeaoBaTenbHO packpbiBaeT cogepXaHve Hay4Hon
OMCUMNANHBI, BBOOWT B KPYr HAay4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnegosaHus. Henb3s
OrpaHN4nTLCS PErynspHbIM NOCELEHNEM TONbKO NEKUMI, TaK KaK LEeHTP TSXECTWN B YCBOEHWUMW 3HAHWIA,
B (DOPMUPOBAHNMN YMEHUIA 1 HABBIKOB NEXMWT B MOCNEOyoWel caMocTosTenbHol pabote. CTyaeHThl
LOMXHbI MOCTOSIHHO rOTOBUTLCS K NeKUMsM. B aTolt paboTte MOryT noMoub y4ebHMKU, CINCOK KOTOPbIX
npenonasartenib Ha3blBaeT Ha NePBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop gaeT
nporpamMmy AUCLUMANHBI, B KOTOPON N3N0XEHbl OCHOBHbIE pa3aenbl 1 BONPOCHI AN KOHTPONS
3HaHWIA.

Jlekums 3aknagbiBaeT OCHOBbI Hay4YHbIX 3HAHWA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4EeCKMMM NONOXEHUSMU, C METOOONOrMel JaHHOM Haykn. Ha nekuum ocywecTensieTcs
06LWweHNe CTyAEeHYECKO ayauTOPUM C BbICOKOKBANMMPULMPOBAHHBIMW NEKTOPAMY, YYEHBIMY,
negaroramu, cneuvanmctamm B onpeneneHHon otpacnv Hayku. Jlekumst Bbi3biBaeT SMOLMOHANbHbI
OTKNUK CrylwaTenen, passuBaeT MHTEPeC U NoboBb K Byayuer npodeccuu. JlekTop Ucnonb3yeT Ha
NEKLMSIX He TONbKO Matepran y4ebHUKOB, HO 1 NMPUBNEKAET MHOMO AOMONHUTENbHBIX CBEAEHU,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousix MM CTaTbsiX) MU B ero COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyLeHT He B COCTOSIHWM rlyBOKO OCMbICUTL BECh NMPEACTABNEHHbIV B
nekuusix Matepuan, He nocewas nekKUMOoHHbIX 3aHATUIA. 03TOMY BaXHO He NponycKaTtb NeKuuw,
FOTOBUTBCS K HUM (3apaHee NoCcMOTPETb TEMY NIEKLUM, MOYMTATh YYEBHMKN, OTMETUTb AJist cebs
KNOYEBBIE MOMEHTBI, COCTABWTb BOMPOCHI IEKTOPY) ¥ HaNpPsiXXeHHO, akTMBHO paboTaTh B TEHEHWE
Bcero y4ebHoro 3aHatusi. Ctapaintecb He onasaplBaTb HA NEKLMIO: B NMEPBbIE MUHYTbI 3aHSTUIA
0b6bsBNsSieTCs TeMa, nnaH nekumm. Ytobbl nerye 3anoMHUTL U3naraembllii Matepran, HeobxoanMo ero
MOHSATb, Pa306paTbCs B CUCTEME Hay4HbIX MOHATUN, KOTOPYIO AaeT nekTop. MNyTn N3NoXeHUs nexumm
MoryT 6bITb pasnuyHbiMU. VIHOroa npenonasatent BolbypaeT MHAYKTUBHBIA MyTb, T.€. BHAYane
n3naraet KOHKPETHble dpakThbl, 0606LWaeT NX, PAaCKPbLIBAET CYWHOCTb NOHATASA, OAET ero
onpenenexve. [pyroi nyTe 06pa3oBaHns NOHSATUIA - 0ENYKTUBHbIA: NEKTOP BHaYane onpenenset
Hay4HOEe MOHATUE, a MOTOM AaeT 06 bsSCHEHNS, MPUBOAUT KOHKPETHBIW chakTuyieckuin matepuman. Ecnm
YNOBUTb MYTb U3NOXEHNS MaTtepunana, To CTAHOBUTCA Nerye NOHATb MbICb Npenofasartens u
MPOHWKHYTb B codepxaHue nekumn. Obpalalrite BHUMaHWE Ha OnpeneneHne NoHSTUA.
PekomeHayeTcs ons nx ycBOeHMS COCTaBnAaTb rnoccapuii (cnosapb). Bo Bpemst cnywanus nekuui
LOMmxHa BblTb NMCUXONOrMYeckas yCTaHOBKA Ha 3anOMUHaHE OCHOBHbIX naen nekuun. CnywaHue
NEKUUI - 3TO CNOXHbIA NCUXONOrMY4EeCKNii MpoLiecc, B KOTOPLI BOBeYeHa BCA NMYHOCTb
CnylwaroLwero: ero Co3HaHve, Bons, NamsaTb, aMoUun. OTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTuB, COCTOSIHWE aKTUBHOW, HAMPSXXEHHON 0eAaTeNbHOCTH.

CnywaHve y4ebHon nekumn - 310 HeobxoMMoe, HO He [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HAHWUIA. JlekLuno HEOBX0AMMO 3anncaThb - TONbKO TOrAa NeKums cTaHeT
NCTOYHVKOM OJis1 farnbHENWeEN caMocTosTeNbHOM paboThl. KOHCNEKTUPOBaHME NEKLUN - 3TO COXHOE
neno, Tpebytoliee ymMeHuiA 1 onbiTa. HekoTopble cTapaloTcs 3anncatb NEKUMIO MOMHOCTLIO, COBO B
CNoBO, He BOYMbIBAsICb B COAEPXaHne matepuana, onmpascb TONbKO Ha CBOK NamaTb. CnnowHas
3anncb BO3MOXHA TOMbKO B TOM Cyvae, ecnv npenogasatenb QUKTYeT NeKUNOHHbIA maTepuan. Ho
LMKTOBKA LENAET N3NOXEHNE 0OHO0OPA3HbBIM U YTOMUTENBHBIM, U METOLMKA BbICILE WKONbl HE
PEeKOMEHAOYeT Takoi cnocob na3noxeHus.. CTpeMneHre 3anncatb NEKLUIO CMOBO B CNIOBO OTBAEKaeT
cnywartensi ot 064yMblBaHNs NEKLMOHHOIO Matepuana. HenapoMm CTyAeHTbl FOBOPSIT, YTO TPY.AHO
COBMECTWTb W 3anu1cb, 1 060yMbliBAHUE.

Ecnv nexunio 3anucbiBaTb 04€Hb KOPOTKO, OTAENbHBIMY WTPKUXAMK, TO 3aNUCK HE MOryT BbITb
MaTtepuanom Ans noBTopeHus. B nanuiuHe kpatkol 3anvcu TpyaHo pasobpatbes yXe HEKOTOpoe
BpeMs cnycTs. [ns 3anucy Bo3bMuTe 00LLyt0 TeTpanb U caenanTte nons oas pasnuyHblx 3aMeTok Bo
BPEMS 3anncu: HanpuMep, 3Hak BOCKNULLAHUS (OTMETKA 0cOB0 BaXHbIX MOMEHTOB), 3HAK BOMpoca
(4TO-TO He NOHSANM M K BAHHOMY MOIOXEHWNIO HAO0 BEPHYTLCS).
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta npn N3y4eHn oUCUnNnInH BKNO4YaeT: - YHTeHne CTyaeHTamun

TenbHas peKOMeH,D,OBaHHOI7I nmtepartypbl 1 yCBOEHNE TEOPETUYECKOro Mmartepuana ancumnimHbl; - 3HaKOMCTBO

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHleOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.

3ayet Ha 3auete onpenensietcs Ka4ecTBO M 06 bEM YCBOEHHBIX CTYAEHTaMU 3HAHWIA, CNOCOBHOCTb K
0606LWeHnI0, aHanMay, BOCNPUATAIO MHGDOPMALIMK, MOCTAHOBKM LLenn 1 BbIBOpy nyTel ee
LOCTUXEHNS, @ TakXe YMeHne pabotaTtb C HOPMATMBHLIMW LOKYMEHTAMU B pamkax AmcumnnuHbl. OH
MOXXET NMPOBOAMUTLCS B YCTHOW UM MUCbMEHHOM chopmax. DPopMy NpoBeaeHNs onpenenseT kagenpa.
MoprotoBka K 3a4eTy - MPOLECC MHAMBUIYANbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPLIE NPaBUNa,
3HaHWs KOTOPbIX MOrYT ObITb NONE3HbI 451 BCEX. 3aNM0roM yCrelwHon caaqn 3a4eta sBnseTcs
cvcTematnyeckas pabota Hag y4ebHOM OUCLMINMHOM B TeYeHMe cemecTpa. MNoaroToBky XenarenbHo
BECTU, Ucxons u3 TpeboBaHmWii nporpammel ydebHol aucumnnuHsl. LienecoobpasHo nowarosoe
OCBOEHWE MaTeprana, BbiNMONHEHWE Pa3NnYHbIX 3aLaHuUiA N0 MeEPE N3YYEHNS COOTBETCTBYIOLLMX
codepxatenbHbIX Pa3fenos AMcUUnavHbl. Ecnv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3ATPYLAHEHUS,
obpaluariTecb 3a COBETOM K Mpernofasatento, TeM 6onee 4To Npy CUCTEMATMYECKOW NOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. TOTOBSCb K 3a4eTy, Nyylle BCEro CoYeTaTb NOBTOPEHME TEOPETUHECKUX
BOMPOCOB C BbINOMHEHNEM NPAKTUYECKMX 3aaaHnil. TpeboBaHUS K 3HAHWSAM CTYOEHTOB ONpPeaeneHb
pefepanbHbiM FOCYy4apCTBEHHLIM 06pa3oBaTeNbHbIM CTAHAAPTOM M paboyel nporpammorn
AncumniuHbl. Llenb 3ayeTta - npoBepka v oOLEeHKa YPOBHS MONYYEHHbIX CTYAEHTOM CrieunanbHbIX
NO3HaHWUIA No y4ebHOM ANCLUMMNNHE N COOTBETCTBYIOWMX UM YMEHWA N HABBLIKOB, @ TaKXe YMEeHNs
NIOFMYECKMN MbICNINTb, APryMEHTUPOBATb M3BPaHHYO Hay4HYH0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOHUTENbHbBIE BOMPOCHI, OPUEHTNPOBATLCS B MACCHBE MHGDOPMALMK, LEPUHNLNIA N KaTeropuit.
OueHke nognexar npasBuibHOCTb Y FPAaMOTHOCTb PEYN CTYLEHTa, ECNM 3a4eT NPOBOANTCS B YCTHOM
POopMe, a TaKXe ero LOCTUXEHUS B Te4eHne ceMecTpa. JononHNTENbHOM Lenbio 3a4eTa SBnseTcs
(POPMUPOBAHME y CTYLEHTOB TAKUX KAYECTB, KAk OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, TPy Lonobue,
CaMOCTOSATENBHOCTb. TakMM 0B6pa3oMm, NPOBEPSETCS CNOXMUBLIASCS Y CTYEHTa CUCTEMA 3HAHWIA MO
LMCUMNMHE, YTO nrpaeT 6onbluyio porb B MOAFrOTOBKe Bymywero cneuuanucta, crnocobeTeyeT
MONYYEHUIO UM PYHAAMEHTANBHOW U NPOPECCHOHANBHON NOAFOTOBKM. [pn NOAroToBKE K 3a4eTy
BaXXHO NPaBWIbHO U pauuoHanbHO pPacnnaHMpoBaTh CBOE BPEMS, YTOObI yCNeTb Ha KAYECTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOnpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLEHTbl TaKXXe CUCTEMATU3NPYIOT 3HAHWS, KOTOPbIE OHU NPUOBPENN NPU N3YHEHUN OCHOBHBIX TEM
Kypca B TEYEHME ceMecTpa. OTO NO3BOMSET UM YSICHUTb TOrMYECKYHO CTRYKTYPY OAUCLIMMVHDI,
00BbEeONHNTD OTLENbHBIE TEMbI B EAMHYIO CUCTEMY, YBUAETb NEPCMNEKTNBbLI €€ Pa3BUTUS.
CamocTosiTenbHas pabota no noAroToBKE K 3a4€Ty BO BPEMSI CECCUM [OMXKHA NNAaHNPOBATbCA
CTYLEHTOM, ucxoas n3 oblwero o6bemMa BONPOCOB, BbIHECEHHbIX HA 3a4€ET, Tak, YToObl 3a
npeLoCTaBMEHHbI ANs NOAFOTOBKM CPOK OH CMOI PABHOMEPHO pacrnpenennTb NpubAnanTenbHoO
paBHOE KONMYECTBO BOMPOCOB AN €XEOHEBHOIO M3y4eHUs (MOBTOPEHUS). BaxHo, 4Tobbl 0auH
nocnenHuin neHb (nMMbo yacTb ero) 6bin BblOeNeH AN JOMNOMHUTENBHOrO NOBTOPEHMS BCEro o6bema
BOMPOCOB B LIENOM. DTO NMO3BONSET CTYAEHTY CAMOCTOSTENBHO NEPENPOBEPUTL YCBOEHUE MaTeprana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no crneumanbHoctu: 04.05.01
"®dyHpaMeHTanbHasa 1 npuknagHas xumus" 1 cneynanmsaumm "He NpeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b61.B./1B. 15 KombuHupoBaHHble METOAbI aHann3a

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. Ckopckas, O.J1. MeTogpl n cpeacTsa aHaNUTUYECKOro KOHTPONS Matepmanos: aTOMHO-SMUCCUOHHbIN CNeKTParbHbIii
aHanm3 [OneKTPOHHbIA pecypc] : yuebHoe nocobue / O.J1. Ckopckas, B.A. dunnuknHa. - 9nekTpoH. gaH. - M. : MUCUC,
2015. - 54 c. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=69745

2. XebeHTsieB A. V. AHanuTuyeckas xumns. Xpomartorpadouyeckne Metodbl aHanmaa: YuebHoe nocobue [OneKTpoHHbIi
pecypc] / A.N. XebeHtses. - M.: HAL NHdpa-M; MH.: Hos. 3HaHue, 2013. - 206 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=399829

3. XebeHTsieB A. V. AHanmTuyeckas xumms. Mpaktukym: YyebHoe nocobue[dnekTpoHHbIi pecypc] / A.N. XebeHTses,
A.K. XepHocek, N.E. Tanytb. - M.: HULL UH®PA-M; MH.: Hos. 3HaHue, 2013. - 428 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=419619

JdononHutenbHasa nuteparypa:

1. Mopdoupbesa A.B. AHanna cnefoBbix KONMYECTB BewecTs: y4eb. nocobue / A.B. Mopcmpbesa, N.A. EBTIOrMH. - KasaHb:
WM3n-Bo KaszaH. yH-Ta, 2018. - 106 c.

2. XebeHtsieB A. U. AHannTtnyeckas xmmusi. XmuMmyeckmne MeToapl aHanmaa: Yueb. noc. [9nekTpoHHblii pecypc] / A.N.
XebeHTsie, A.K. XepHocek u ap. - 2-e uag., crep. - M.: HALL UHDOPA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=419626
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b61.B./1B. 15 KombuHupoBaHHble METOAbI aHann3a

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CrpaHnua 12 ns 12.




