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Pabouass mnporpamma cocraBieHa B COOTBEeTCTBUU ¢ DenepanbHBIM  TOCYIapCTBEHHBIM
oOpa3oBarenbHbIM cTanaapToM no Hampasienuto 04.04.01 Xumwus, nporpamMma «AHaIUTHYECKas
XUMUSY, YTBEPKJIEHHBIM MpUKa3oM MuHuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu
or 13.07.2017 1. Ne 655, y4eOHBIM TUTAHOM IOATOTOBKM MarucTpa mo HampasieHuto 04.04.01

Xumus, nporpaMma «AHaJUTAYECKass XUMUS», YTBEPKIECHHbIM ydeHbIM coBeTomM PI'BOY BO
«COI'Y» (mpotokon Ne 13 or 31.05.2022 r).

CocraBurenb: JoueHT Kadeapsl oOmiel U HeopraHndeckoil xumuu, K.X.H. Kydanosa JI.M.

Pabouas mporpamma oOcykiaeHa W yTBepxkieHa Ha 3acenaHud kKadenpbl oOuei u

Heopranuyeckoi xumum (nporokosa Ne9/21.22 o1 «08» anpens 2022 r.)
" v S : .
3aseayrowmii kadeapoi éy%/ Cumeonuam JI. J1.
OpolpeHa coBeTOM (hakyabTeTa XUMUH, OUOIOIHH U GHOTEXHOIOIMH
(mpotokos Ne 6/21-22 ot «25» anpens 2022 r.)

Ilpencenatens cosera akyibrera { H_ Aracsa ©. A.

Pabouas npocpamma  Oucyuniumwbl npumsma 8 COCmage  OCHOSHOU  NPOhecCUOHANbHOU
00paz06amenbHOl NPOSPAMMbL peuleHuem yueno2o cogema llpomoxoa Ne 13 om 31.05.2022 2.




1. Crpykrypa 1 001Iasi TPYI0€MKOCTH M CIUTIINHbBI
OO0mass TPYIOEMKOCTh JTUCIUIUIMHBI «METOIbl pa3felieHuss W KOHIICHTPUPOBAHUS B
AHAJIUTUYECKON XMMHUMY COCTABIISIET 2 3aU€THRIE SIUHULLI — 72 4.

Ounas ¢opma oOydeHus 3aounast hopma o0yueHHS

Kypc 2 -
Cemectp 3 -
Jlexuun 18 -
[IpakTnueckue (CeMHUHAPCKUE) 3aHATHS 18 -
JlaGopaTopHble 3aHATHS - -
Koncynpranuu - -
HToro ayiuTopHBIX 3aHATHI 36 -
CamocTosiTenpHas paboTa 36 -
Kypcosas pabora - -
PopMa KOHTPOJIS

DK3aMeH - -
3auet 3a4eT -
OO1m1ee KOJIMYECTBO YacOB 72 -

2. Ileiu ocBOeHUS JUCHMILIHHBI

B cootBerctBuu ¢ denepanbHbIM rocyJapCTBEHHBIM OOPa30BaTENIbHBIM CTaHAAPTOM IIO
HanpasineHuto noAaroroBku 04.04.01 Xumus, nporpamma «AHanUTHYECKas XUMHSA», U YPOBHIO
BbICILIEr0 00pa3oBaHMsI MarucTparypa, yrBep>KIACHHOMY MpuKa3oM MuHucCTEpcTBa 00pa3oBaHUs U
Hayku Poccuiickoii @eaepaunn ot 13.07.2017 r. Ne 655, 1enpro 0CBOCHUS AUCUUIUIMHBI «MeTObI
pasfenieHuss U KOHIIEHTPUPOBAaHUS B AHATUTHUECKOM XUMHUN» sBiseTcd (QOpMHpPOBAHHE Y
00Yy4arOLIMXCsl CHCTEMHOTO MPECTABICHUS O TEOPETUYECKHUX, MPAKTHUECKUX MOJXO0AAX K PEIICHUI0
3a/1a4 KOHIIEHTPUPOBAHUS, pa3/IeJIEHUs CI0KHBIX MHOTOKOMIIOHEHTHBIX CMeCeH, IPUMEHSEMBIX IS
o0ecrieyeHrsl HaIeXXHOCTH M MPaBUIIBHOCTH OOHAPYXEHUS U UACHTU(PHUKALUN BEIIEeCTB, HALIEIINX
IIMPOKOE TPUMEHEHHE, KaK B TIPOMBIIIJIEHHOCTH, TaK M B HAy4YHO-UCCIIEOBATEIbCKUX
naboparopusix.

W3ydyeHne paHHOW AMCUMIUIMHBIL, COIVIACHO NpPO(ECCHOHAIBHBIM CTaHJIApTaM, CIYXHUT
HOATOTOBKOM CTyleHTa K Oyaymieidl npodeccHoHaIbHOM JesSTeNbHOCTH B 001acTH Hay4HO-
HCCJIEZIOBATENBCKON 1€ATENbHOCTHU

1. 40.010. Ipodeccuonanbublii cranaapt «CnenuaaucT MO0 TEXHMYECKOMY KOHTPOJIIO

KayecTBa MPOAYKIUM» YTBEPXKICH MpHKa3oM MUHUCTEPCTBA TPYAA U COLIMAIIbHOM 3aIlIUThI

Poccuiickoit ®enepanun ot 04.03.2014 Ne 123n. (3apeructpupoBaH MUHHCTEPCTBOM

toctuniu Poccuiickoit @enepammu 22 anpens 2014 1. Ne 32067). Bun npodeccuonanbHOM

JEeATENBHOCTH — « TeXHUYeCKN KOHTPOJIb KaUECTBA MPOLYKIIUN».

2. 40.011. MpodeccuonaabHblil cTaHAaAPpT «CHENUATNCT MO0 HAYYHO-HCCIIEN0BATETbCKHM

H ONBITHO-KOHCTPYKTOPCKHMM pa3padoTKkam» yTBEpKIEH NpHUKa3oM MuHuUCTEpCTBa Tpyaa

n conuanbHOM 3amuTel Poccuiickonn ®enepammum or 4 wmapra 2014 . Ne 121m

(3apeructpupoBan MunucrepcTBoM toctuiiuu Poccuiickoit @enepauun 21 mapra 2014 r,

peructpauroHHbiid Ne 31692). Bun npodeccronanbHolt nesrenbHocTd — «OCyliecTBICHNE

Hay4YHO-UCCIIeIOBATENIbCKON JESITEIbHOCTH 10 PEIICHUIO PYHIaMEHTAIbHBIX U MPUKIIAJIHBIX

3a]1a4 XMMUYECKOW HalpaBJI€HHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBAY.

N3yuenne nucuuivHbl «MeToabl pa3fesieHns U KOHLIEHTPUPOBAaHUS B AHAIUTHUYECKOMN
XUMHW» TIpUBEIET K (OPMUPOBAHMIO TBOPYECKH PAOOTAIOIIMX CIELUAIUCTOB C Pa3BUTHIM
HayYHBIM MBIIUICHUEM, OOJIAAAI0MMX HEOOXOAMMBIM 3alacoM 3HAHHMH B 0ONACTH aHATUTHYECKON
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XHUMUU, CIIOCOOHBIX HCIIOJIB30BAaTh TCOPCTUUCCKHUE 3HAHHA IIPU PEIICHHU IIPaKTUYCCKHUX 3aad,
IMPOABJIAA IMIPU 3TOM CaAMOCTOATCIIBHOCTb, HHUILIUATUBY, a4 TAKIKC B HGO6XOI[I/IMBIX ClIydadax — yMCHUC
Y4aCTBOBATh B IPHUHATHUH KOJIJIEKTHBHBIX pe[HeHHfI, BBI6I/Ip35I HauOoJiee ONTUMAaJIbHBIE U3 HUX.

33[{3'—11/1 AUCIHHUITINHBI

1. ChopmupoBars y 00yudaronuxcs IpeAcTaBIeHu 00 yCIOBUAX NOCTAaHOBKH HKCIIEPUMEHTA B
paMKax pelieHus: NPaKTUYECKHUX 3a7jad XUMUYECKOTO aHaJIN3a;

2. PazButue y oOydaromMXcsl MPAaKTUUYECKHUX HAaBBIKOB IOCTPOCHMS CXEeM MJEHTH(]UKaLuH,
pa3aciicHud U KOHOCHTPHUPOBAHUSA aHAJIMTOB B 3aBUCUMOCTHU OT IIPUPOABI 06pa3LIOB.

3. ®opMHUpOBaHUE CHCTEMAaTU3UPOBAHHOIO MPEACTABICHUS O COBPEMEHHOM COCTOSHUM
MCTOAOB pa3aCJICHUA U KOHOUCHTPUPOBAHHWA B AHATMTHYECKON XMMUH.

4. TlomyyeHHe HaBBIKOB IPAKTUYECKOH pabOThl ¢ XMMUYECKHMMM DPEAKTHBAaMH U MOCYHOM,

npudopamu.

OOyueHue CTyJJeHTOB HaBbIKaM Hay4HOTO UCCIIEIOBaHHUS.

®opmupoBaHUe Y 00Y4arOIIMXCsl HABBIKOB U3yUEHHs] HAyYHOU JIUTEpPaTyphI.

o o

3. Mecto aucuunimnnbl B ctpykrype OIIOII marucrparypsi

JlucumIiuinHa OTHOCHTCS K 4YacTH, (OPMHPYeMOH y4YaCTHHKaAMH 0O0pa30BaTelIbHBIX
OTHOIIECHUH, O10ka 1 (mucruruiuael (Momynu), pasgen Hucuumnussl no BeiOopy b1.B./1B.02
y4ueOHoro miaHa HanpasiaeHus noarotosku 04.04.01 Xumus, nporpamMmma «AHaauTUYECKas
XUMUS», KBanupukanus (CTeneHb) — Maructp. MWHAEKC TUCHUIUIMHBI MO y4yeOHOMY IJIaHy:
b1.B./1B.02.01.

K ucxogusiM TpeboBaHUSAM, HEOOXOIUMBIM ISl U3YUEHUS TUCIUIUIMHBI, OTHOCSATCS 3HAHMUS,
YMEHUSI W HaBBIKM, C()OPMUPOBAHHBICE B pPE3yAbTaTe W3YUYCHUS JUCIUIUIMH HarpaBlICHUS
noaroroBku 04.03.01 Xwuwmwus, OakanaBpuarta: «AHamuTHUecKas xumusy, «Heopranudeckas
XUMUS», «Opranudeckas Xumusy, «duznueckas xumusy, «Kommonanas xumusy», «Maremarukay, a
TaKkke AUCIMIUIAH, M3y4aeMbIX B TeueHHe | Kypca MarucTparypbl: «AHaIu3 TPUPOTHBIX U
MIPOMBIIIUVICHHBIX ~ O0BbEKTOBY», «COBpPEMEHHBIE  DIJIEKTPOXUMUYECKHE  METOABl  aHAJIHM3ay,
«CoBpeMeHHbIE XpoMaTorpaduyeckue MeTolbl aHanuzay, «OpraHuzaius padoThl aHATUTUYECKON
1a00paTOpUN.

TpeboBaHus K «BXOJHBIMY» 3HAHUSM, YMEHHUSM U TOTOBHOCTSM OOYYalOIIETroCs, COITacHO
npenBaputenbHbiM KoMmiieTeHussM 1o ®I'OC BO  nampanenust noarotroBku 04.03.01 Xumws,
HEOOXOJMMBbIE TPU OCBOCHHHM AUCHUILTUHBI «MeTonbl pa3ienceHus W KOHIEHTPUPOBAaHUS B
AHATTUTUIECKON XUMUM:

e CIOCOOHOCTH UCTOIB30BATh MOJYYEHHBIE 3HAHUS TEOPETHUECKUX OCHOB (DYHAaMEHTAIBHBIX
pa3aenoB XUMHUH NP penieHnu npodeccnonanbubix 3a1a4 (OIMK-1);

e BIAJCHHE  HABBIKAMH  TPOBEACHUS  XHUMHUYECKOTO  OKCIEPHUMEHTa,  OCHOBHBIMU
CHHTETUYECKUMHU W aHATUTUYECKHUMH METOJAMU TOTYYSHUSI U UCCIECIOBAHUS XUMHUECKUX
BemiectB U peakiuii (OITK-2);

e CIOCOOHOCTh UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIUIUIMH B
npodeccuoHansHo AesrenbHocTr (OITK-3);

e CHOCOOHOCTh pemiaTh CTaHAApPTHBIE 3a7adyd  MPOPECCHOHANBHOM NIEATEHHOCTH C
UCIIONB30BaHUEM COBPEMEHHBIX HMH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTUH C
y4eTOM OCHOBHBIX TpeOoBaHui HH(popMaIroHHo# 6e3omacHocTH (OT1K-4);

e CHOCOOHOCTh K TIOMCKY M TEPBHYHOW OOpabOTKE HAy4YHOM U HAayYHO-TEXHHUYECKON
undopmaruu (OITK-5).



HJ’IH OCBOCHMHA ﬂaHHOﬁ yqe6H0171 JUCHUITIIMHBI HeO6XOI[I/IMBI 3HaHHUs, YMCHHSA W HaBBIKH,

dbopMupyembie TPEIIeCTBYIOIMMH TUCITUIUIMHAMU. CTYICHT TOJIKCH:

3HATDb:

1.

OCHOBHBIC TIOHATHUS U MCETOAblI XUMHWYCCKUX NUCHHUIIINH.

2. CBsi3b CBOWMCTB COCIMHCHUN C TIOJIOKCHHEM COCTABIISIFOIIMX UX AJIEMEHTOB B llepuonnyeckoit
cucreMe xumudeckux anementoB [[.1. Menneneesa.

3. CTpoeHrne M XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX M OPraHUYECKUX
COEIUHEHUN.

4. OCHOBHBIE TEOPETUYECCKUE TIOJOKEHHS, JISKAIIHNEe B OCHOBE XUMHUYECKUX M (PHU3UKO-
XUMHUYECKUX METOJI0B UICHTU(UKALIMH U OIIPEEeNICHHSI BEIECTB.

5. Tlpupony ¥ CyHIHOCTH SIBIGHHH M IPOIECCOB, JEKAIIUX B OCHOBE XUMHUYECKUX M (DHU3HKO-
XUMHYECKHX METOI0OB aHAJIN3a.

6. CnenupUYHOCTh AHAIUTHYECKOTO CHUTHAJA U OCOOCHHOCTH €ro M3MEPEHHUs B Pa3IMYHBIX
METOZAX aHaJIN3a.

7. OCHOBBI XUMHYECKHX METOOB Kaue€CTBEHHOTO M KOJIMYECTBEHHOTO aHaln3a — crenuduyeckue
peakuuu,  JEUCTBUE  TIPYNIOBBIX  pPEarcHTOB,  OCHOBBl  I'PaBUMETPUYECKOIO  H
TUTPUMETPUYECKOTO aHAIN3A.

8. OcHOBBI (U3UMKO-XMMHUYECKMX METOJOB aHajlu3a: OINTHYECKUX, JIIEKTPOXUMHUUECKUX U
XpomarorpapuuecKkux.

9. Metogbl M cnocoObl BBIOJHEHHMS KA4eCTBEHHOI'O aHAJIM3a, METOAbl OOHapyXeHus
HEOPraHMYECKUX KaTHOHOB U aHUOHOB.

10. Merozpl, npueMbl U CIOCOOBI BBIIOIHEHUS! XUMUYECKOTO U (PU3UKO-XMMHUYECKOTO aHaIu3a sl
YCTaHOBJIEHUS KAYECTBEHHOTO COCTAaBA U KOJMYECTBEHHBIX ONPEIEICHUM.

11. Merozp! pa3aeneHus BEIIEeCTB (XUMUUECKUE, XpoMaTorpaduueckue, SKCTPAKIIMOHHBIE).

12. OcHOBHBIE TIOJIOKEHUSI TEOPUH y4deTa TOTrPEIIHOCTeH aHaIM3a M CTaTUCTHYECKOH 00paboTKh
pe3yabTaTOB aHAIM3a.

13. IlpaBuna TeXHUKH OE30MACHOCTH M pabOThl B XMMHUYECKOH J1abOpaTopuu U ¢ aHAIUTHYECKOU
arnmaparypou.

14. OcHoBHbIE 3aKOHBI (PU3UKHU, PU3HUECKUE SIBICHHUS U 3aKOHOMEPHOCTH.

15. OcHOBBI TEOPHH BEPOSTHOCTH U MATEMATUUYECKON CTAaTUCTHKH.

Ymersn:

1. Tlonb30BaTbCsi COBPEMEHHOW HayyHOM, Yy4eOHOH M CIIpaBOYHOW JIUTEPaTypoil MO XUMHHU U
XUMHUYECKON TEXHOJIOTHH U HH(OPMAITUOHHBIMU TEXHOJIOTHUSIMHU.

2. IlpaBWIBHO MCIOIB30BAaTh HOMEHKJIATYPY HEOPraHUYECKUX U OPTaHMYECKUX COSIUHEHHH.

3. [IporHo3upoBaTh pEaKUMOHHYIO CIOCOOHOCTh XHMHUYECKHX COEOUHEHHH U (uznyeckue
CBOMCTBA B 3aBUCUMOCTH OT IOJIOKEHHSI B IEPUOJMYECKON CHCTEME.

4. Tlomb30BaThCsi OCHOBHBIMU PEAKTUBAMU, PACTBOPUTENIIMU, XUMUYECKON MOCYIOM.

5. ToToBHUTH pacTBOPHI C 3aJaHHON KOHIIEHTpALMEl paCTBOPEHHBIX BELIECTB.

6. IIpoBomuTh naOOpPATOpHBIC OIBITHL, OOBSCHATH CYINIHOCTh KOHKPETHBIX PEAaKIHA M X
aHANMUTUYECKUE YPPEKTHI.

7. OdopMIIATh pe3yabTaThl IKCIIEPUMEHTAIBLHOM paboThl B BUAE OTUETA.

8. ToroBUTH HCTHHHBIE, OydepHbIE M KOJUIOMIHBIE PACTBOPBI; HU3MEPATh (DU3UKO-XUMHUYECKUE
napaMeTpbl pacTBOPOB.

9. CoOuparh npocreiiime yCTaHOBKH JJIs IPOBECHUS JIa00OPATOPHBIX UCCIIETOBAHUM.

10. IIpoBomuTh pa3neneHue BeecTB XUMUYECKUMHU U XpoMaTorpaduuecKuMy METOAAMH.
11. TIpoBomuTh na0OpaTOpHBIE OIBITBI, OOBACHATH CYTh KOHKPETHBIX peakuuid u ux

aHanutuyeckue 3(QexTsl, 0POopMIATH OTUETHYIO JOKYMEHTAIUIO IO SKCIEPUMEHTAIBHBIM
JAHHBIM.



12. TIpoBOOUTH 3IEMEHTAPHYIO CTAaTUCTUYECKYI0 OOpaOOTKY JKCHEPUMEHTANbHBIX JaHHBIX B
XUMUYECKHUX IKCIIEPUMEHTAX.

Baaners:

1. HaBblkamMu caMOCTOSITEIBHOM pabOTHl ¢ y4eOHOH, HAyYHOW M CIPABOYHOM JIMTEpaTypoOi;
BECTH IOKCK U JeJaTh 0000IIAIONINEe BBIBOIBI.

2. HaBbikamu Oe3omacHoil paOOTHl B XMMHUYECKOM JabopaTropuu W yMeHHs oOpaiarbcsi C
XUMHUYECKON TOCYI0i, peakTUBaMu, paboTaTh C Ta30BBIMH TOPEIKAMH U JJIEKTPUYCCKUMU
puOOpaMHu.

3. OCHOBHBIMU TpUEMaMHU U TEXHUKOW BBHITIOTHEHUS SKCIIEPUMEHTOB, UMETh HAaBBIKH PabOTHI C
(bU3UKO-XUMUYECKUMH MPUOOPaAMH U YCTAHOBKAMHU.

4. HaBblkamMu MPOBEICHUS aHaIN3a (PU3NICCKUX U XUMHUYCCKUX CBOWCTB BEIICCTB Pa3IMUHOMN
PUPOJIBI.

5. bazoBbIMH TEXHOJOTHSAMHU MpeoOpa3oBaHus HH(OPMAIMK, TEKCTOBBIMH U TaOIMYHBIMU
pelnakTopaMu, TEXHUKON paboThl B cetu IHTEepHET A mpodeccuoHaNnbHON 1eATeIbHOCTH.

6. HaBeikamm 00pabOTKM pE3yabTaTOB JKCIEPUMEHTa W (OPMYITUPOBAHUS TPAKTUICCKUX
BBIBOJIOB.

7. Maremarn4eckoit 00pabOTKH TEKCTOBOW U TpaduveCcKOi MHPOPMAIIHH.

JuctummmHa «MeTonbl pa3feiieHuss ¥ KOHIICHTPUPOBAaHUS B AHAIUTHYCCKOH XUMHUM»
SBJISIETCSL OCHOBOM ISl U3YyUYECHHSI MMOCIESIYIOIMX AUCIUILINH:

«b2.0.01(Y) VueOnas (o3HakomutenbHas) mnpaktuka», «b2.B.02(I1x) Ilpeanuninomuas
MPAKTHKA, TOATOTOBKA BBITYCKHOM KBATH(PHUKAIIMOHHOW PabOTHI.

N3ydyenne naHHOW y4uyeOHON MUCIUIUIMHBI SIBJISIETCS TOATOTOBKOM CTyldeHTa K Oymyrieit
npodeccuoHanbHol AestensHOCTH 40 CkBO3HBbIe BHABI NMPOodeccHOHATbHON AeATeJLHOCTH B
NPOMBIIIJIEHHOCTH, 2 WMEHHO «TeXHHMYEeCKHUU KOHTPOJh KadecTBa mpoaykiuuy», kom 40.010,
npodeccHoHaNBHBIN cTaHIapT «CIEUANUCT 0 TEXHUYECKOMY KOHTPOJIO Ka9eCcTBa MPOAYKIIUN» U
«[IpoBeneHne Hay4YHO-MCCIENOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX pabOT MO TeMaTuke
opranmzaruuy, kox 40.011, mnpodeccuonansubiii  cranmapt «CHnenuajuct TO  Hay4dHO-
HCCJIEJIOBATENBCKUM M OIIBITHO-KOHCTPYKTOPCKUM pa3padOTKaM».

IIpu ocBoeHMM NAaHHOM IMCLUHUIUIMHBI CTYAEHT CMOXET NPOJAEMOHCTPHUPOBATH CIICAYIOLINE
0000meHHbIe TpynoBble GyHkunu (OTD):

° KOHTpOJ'IL KaueCTBa MPOAYKIIMH HA BCCX CTAAUAX MMPOU3BOACTBCHHOT'O IIpOLECCa.
L HpOBeHeHI/Ie HAYYHO-HCCIICAO0BATCIBCKUX W ONBITHO-KOHCTPYKTOPCKHUX pa60T 10 TEMATHUKE
OpraHH3alunu.

4. TpeOoBaHus K pe3ybTaTaM OCBOCHUS TUCHUILUIMHBI (KOMIIETEHIIUN 00y4YaK01Ierocs,
(¢popmupyemblie B pe3ysbrare 0CBOCHUSI TUCHHUILIMHBI (MOIYJIs1)

N3zyuenne nucuurmuHbl «MeTonbl pasfeneHus M KOHLUEHTPUPOBAHUS B AHAIMTHYECKOM
XUMHUWY TIpenoiaraeT OpMUPOBAHUE y CTYACHTA CIEIYIONTUX KOMITETSHITHN:

IIpogeccuonanbubie komnerenuuu (I1K):

3anaya Kox n Kox n HaumenoBanue unaukaropa | OcHoBanue
npodeccuoHaTbHOM HAUMEHOBaHHe JAOCTHAKEHUS MPO¢eCcCHOHAILHOM I10)
NeATeJIbHOCTH npodeccuoHAILHOM KOMIIeTeHI[UH
KOMIIETCHIIUHU




Hay4yHo-ncciieoBare/iLCKHil THII 32124

OcyiiecTBiienue
Hay4HO-
HCCIIEI0BaTEILCKOM
JIeSITETLHOCTH 110
PELIEHHIO
(hyHIaMEHTAIBHBIX
158 HpI/IKJIaI[HbIX
3aJ1a4 XMMHYECKOM
HaHpaBHeHHOCTI/I B
COCTaBE HAYYHOT'O
KOJIJIEKTHBA

IIK-2 Cnocoben Ananms
IUTAHUPOBATh IIK-2.1. Cocrasuster OOIIMK IIIaH OIIBITA,
paboTy ¥ BeIOMpaTh | MCCIACIOBAHMS W IETAIbHBIC IUIAHBI HC:
aJIeKBaTHBIE OTAEIbHBIX CTAIUM. 40.010
METO/BI PEIICHUS IK-2.2. BriOoupaer 40011
Hay4HO- SKCIIEPUMEHTAJIbHBIE W PacueTHO-
MCCIIEIOBATEILCKUX | TEOPETUYECKUE METONbl pelIeHus
3aj1a4 B BRIOPaHHOM | IIOCTABJIEHHOW 3aJa4yd HUCXOAd W3
00J1aCTH XUMHUH, UMEIOIIUXCS ~ MarepUalbHBIX U
XUMHUYECKOI BPEMEHHBIX PECYPCOB.
TEXHOJIOTUU WIIH IK-2.3. [IpoBomuT  UCHBITAaHUS
CMEKHBIX C XMMHEH | MHHOBALMOHHOW IPOIYKIHUH.
HayKax
IIK-3  Cnoco6en | ITIK-3.1. Hcnonszyer Anams
HUCII0JIb30BaTh (byHIaMeHTaIbHBIC 3aKOHBI OllbITa,
dbyHIaMeHTallbHbIE | XUMHYECKOH HayKu IJIs pa3paOOTKu TC:
3aKOHBl XHMHH H | HOBBIX METOJIOB M METOJIUK aHaJm3a 40,010
BJIJIETh TEOPHUEH U | BEIIECTB U MAaTepPUANIOB, a TAKKe IS 40.011
HaBBIKAMH penIeHus Hay4YHO-
MIPAKTHYECKOM UCCIIEZIOBATENIbCKHX 3a/1ad B 001acTu
paboThI JUISL | aHAJTUTHYECKOW XUMUU U CMEXKHBIX
pellleHusT Hay4HO- | C XUMUEH HayKax.
ucciaenoBarensckux | IMK-3.2. VYmeer HaXOHUTh,
3ajau ¢ | bopmMynHpoBaTh u peuiarhb
HCIIOJIb30BaHUEM CTaHJApTHBIE 33/Ja4 B HAy4YHO-
COBPEMEHHBIX UCCIIEZIOBATENIbCKOM IeATEeIbHOCTH B
npuOopoB U | BbIOpaHHOH 00JIacTH  XUMHUH €
KOMITBIOTEPHBIX UCTIOJIb30BaHHEM COBpPEMEHHBIX
TEXHOJIOTHUMA prudopoB u KOMITBFOTEPHBIX

TE€XHOJIOTUH.

IIK-3.3. Bmageer Tteopueil wu

HaBBbIKAMH TMPAKTUYECKOW pabOThI
JUIs peuieHust (yHIaMEHTalIbHBIX U
IIPUKJIIAHBIX Hay4yHO-
HCCIIEIOBATENbCKUX 3a/1a4.

dopMUpOBaHUE YKA3aHHBIX KOMIIETCHIIMM TIO JIUCHUILIMHE CBS3aHO C 0OOJacTsIMu

HpO(I)CCCPIOHEU'IBHOfI ACATCIIbHOCTH BBIITYCKHUKA MAaruCTparypbl:

[Ipodeccrnonanpupiii  ctangapt «CHEUATUCT 10 TEXHUYECKOMY KOHTPOIIO KadyecTBa
npoaykuuny», kox 40.010. Bun npodeccronanbHON nesaTenbHOCTH — «TeXHUYeCKuid KOHTPOIIb
KadecTBa MpoAaykiun». O0o0meHHbie TpyaoBble GyHKIMU — KOHTpOJb KadecTBa MPOMYKIMH Ha

BCEX CTaIUsAX MPOU3BOJCTBEHHOTO Mpouecca. Kox A. YpoBenb kBanudukanuu — 5.
Ilepeyenb TpynoBbIX QyHKIUIL:

HanmenoBanue TO Kon
AHanu3 KauecTBa ChIPbs U MaTepHasoB, noay(habpHKaToB 1 A/01.5
KOMIUIEKTYIOIINX WU3/IeIHN
MHCIEKIIMOHHBIH KOHTPOJIb MPOU3BOICTBA AJ02.5
BHeapenne HOBBIX METONIOB M CPEACTB TEXHUUYECKOTO KOHTPOIIS A/03.5




[IpoBenenue UCTbITAHMI HOBBIX H MOAEPHU3UPOBAHHBIX 00pa3OB A/04.5
IPONYKINHU

HpO(beCCI/IOHaJ'II)HHﬁ cTanaapT ((CHCI_II/IaJ'II/ICT II0 HAYYHO-UCCIICAOBATCIBCKUM M OIIBITHO-

KOHCTPYKTOPCKHM pa3pabotkam», kox 40.011. Bug mnpodeccHoHANbHON AEATETbHOCTH —
«Ocyl1iecTBieHUE HAyYHO-UCCIIEIOBATEIbCKON AESITENbHOCTH M0 PEUICHHIO (YHIAMEHTAIbHBIX U
MPHUKIIATHBIX 33]]a4 XUMHUYECKOW HAMIPABIEHHOCTH B COCTABE HAYYHOTO KOJUIEKTHBa». O000IIEeHHbIC
TpynoBsie pyHKIMU — [IpoBeieHne HaydHO-HCCIEN0BaTENbCKUX U ONBITHO-KOHCTPYKTOPCKHUX paboT
no teMaruke opranuzanuu. Kox C. YpoBens kBanmpukanuu — 6.

ITepedeHb TpyAOBBIX YHKITHIA:

HaumenoBanune TO Kon

Ocy1iecTBIeHNE HAYYHOTO PYKOBOJICTBA TIPOBEICHUEM C/01.6
HCCIIENOBAHUN 10 OTAEIBHBIM 3aJa4am

VYipasieHue pe3yabTaTaMi HayYHO-HCCIEI0BATEIBCKUX U OMBITHO- C/02.6
KOHCTPYKTOPCKHX paboT

B pe3yibTare OCBOCHUA OUCHUIIINHBI «MeTopl pasaciiCHuA W KOHLOCHTPHUPOBAHUA B

AHATUTHYECKON XUMUI» O0YUaIOIIHIACS JOJDKCH:

3HaTh:

1.

OcCHOBHBIE ~ NPUHLUMIIBI M OOJACTH  MCIIOJIb30BAHMS  METOJOB  pasfelieHus |
koH1eHTpupoBanus Bemects (I[1K-2; TIK-3).

2. OCHOBHbIC TNOHATHUS, TEPMHHbBI, CIOCOOBI KOHIEHTPHUPOBAHUSA M pa3fAeieHUs, HX
konnvectBeHHbIe XapakTepuctiku ([TK-2; T1K-3).

3. OcHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB COpOLMH, MEX(a3HOTO pasneneHus (IKCTpPaKIHH,
ra3oBOM M >KMJIKOCTHOM Xpomarorpaduu), coBpeMeHHble THOpuaHble MeToabl aHanu3a (I1K-
2; TIK-3).

4. Knaccudukaiuioo METO[0B pa3ieieHUs] U KOHIEHTPUPOBAHUS MO YHCIY KOHTaKTHPYIOIIHUX
¢a3, 1o arperaTHOMy COCTOsSIHHIO KoHTakTupyrommux ¢as (TIK-2; TIK-3).

5. KonnuecTBeHHblE XapaKTEPUCTHKH IPOLECCOB  pa3[eleHHUs W  KOHLEHTPUPOBAHMUS:
K03((UIMEHT pacrpeseeHns, CTeNeHb U3BJIeYeHUs, KOAPPUINEHT KOHLIEHTPUPOBAHUS U
kodpdunment pasnenenus ananusa (I1K-2; [IK-3).

Ymersn:

1. CamocrostenbHO paboTaTh C y4eOHOW, HAydYHOW U CHOPABOYHOM JIUTEpPATypod IO
ananmuTrueckor xumun (IMK-2; TTK-3).

2. TlpencraBisTh pe3ynbTaThl SKCIIEPUMEHTOB M HAOMIOeHNH B BUjIe rpadukoB U Tadmui (11K-
2; TIK-3).

3. IlpuMeHATh TOJYYECHHBIC TEOPETHUYECKUE 3HAHWS M OKCIIEPUMEHTAIbHBIC HABBIKH IS
peleHus 3a7ad, CBA3aHHBIX C IPUMEHEHMEM KOMIUIEKCHBIX COEIMHEHUI U OpPraHUYeCKHX
pearenToB (I1K-2; TTIK-3).

4. YMerb 00OCHOBBIBaTH IPEMMYIIECTBA M BO3MOXKHOCTH METOJA pas3fieleHus |
KOHIIGHTPUPOBAaHUS KaK Ha »JTane IUIAHUPOBAaHUS OKCIIEPUMEHTa, TaKk M IpH
NPOTHO3UPOBAHUM MOBeIeH!s peanbHbix cucteM (ITK-2; TTK-3).

5. TIpoBoAMTH METPOJIOTUYECKYIO M CTAaTUCTHUYECKYIO OOpabOTKYy pe3yiabTaTOB XMUMHUYECKOTO
ananu3a (I1K-2; TTK-3).

6. Paborarh ¢ KOMIIBIOTEPOM Ha YPOBHE TIOJB30BaTENs M MPUMEHSITh HaBBIKM PaOOTHI ¢

KOMIIBIOTEpAaMH TIPH HAlMCaHUM peepaToB U BBIMYCKHOW KBaTU(UKAIIMOHHONH pPaOOTHI

(TTK-2; TIK-3).



Baagers:

1. 3nanusiMH MO pa3fesIeHUI0 U KOHIEHTPUPOBAHUIO PA3IUNYHBIX BEILIECTB, 10 UCIOIb30BAaHUIO
HEOOX0IMMOTO0 JIJIsl 3TOro 00opynoBanus U xuMmuaeckon mocyasl (ITK-2; TTK-3).

2. TeopeTuyeCKMMH U MPAKTUYECKUMH 3HAHUSAMU TI0 peaju3alud pa3jIHYHbIX METO/I0B
paznenenus u koHuentpupoanus (I1K-2; [1K-3).

3. HaBblkamMu caMOCTOSTENBHOM pabOThI ¢ y4yeOHOW, HaydYHOW M CIPABOYHOM JIUTEPaTypoOu;
BECTH MMOKCK U jienarh 0000meHHbIe BeiBoAbI ([TK-2; TTK-3).

4. 3nanusMu 0Oe30MacHON pabOThl B XMMHUYECKOW j1aboparopuui U yMEHUsSIMH oOpamiarbcsi ¢
XHUMHUYECKOH MOCYI0i, peakTuBaMK U eKkTpudeckumu mpudopamu (I1K-2; TIK-3).

5. 3HaHUSMU MO TMOATOTOBKE O0Opa3lloB K aHalu3y B 3aBUCUMOCTH OT MPUMEHSIEMOTO
UHCTPYMEHTAJIBHOTO MeToza 1 3aaaun uccienoBanus ([1K-2; T1K-3).

6. 3HaHMSAMU O NPUMEHEHUI0 COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX METOAOB 3JIEMEHTHOTO U

BEILIECTBEHHOT'0 aHalin3a B aHaauTu4eckux uccienopanusx (I1K-2; [K-3).

Mertoponorueii BIOOpa METOJI0OB aHaIM3a, MMETh HaBbIkU UX pumenenus (ITK-2; TTIK-3).

8. KoMmbroTepHOW TEXHHUKOM IS MOTYYESHUST HEOOXOMUMON HayYHO-TEXHUUECKOW HHPOPMAITIH
1 00pabOTKH JaHHBIX dKCIIEpUMEHTANbHBIX uccnenoBanuii (ITK-2; ITK-3).

~

IIpu npoBeneHnn y4eOHBIX 3aHATHH 00€CIeUMBAECTCS pa3BUTHE y OOYYarOIIUXCSl HAaBBIKOB
KOMaHJHONH paboThl, MEXJINYHOCTHON KOMMYHMKAIUM, MPUHATUS PEIIECHUH, JIUIEPCKUX KadyecTB
(BKJItOYAs TpU HEOOXOAMMOCTH MPOBEIEHHE HHTEPAKTUBHBIX JIEKLUH, I'PYNIOBBIX JAUCKYCCUH,
POJICBBIX MHIP, TPCHHUHIOB, aHAJIN3 chyauHﬁ U HMMHUTALMOHHBIX MOI[GJIGI\/JI, npenogaBaHuc
JUCHMIUIMH (Monynel) B ¢opMe KypcoB, COCTABJICHHBIX HAa OCHOBE pe3YyJIbTaTOB HAay4HBIX
UCCJIEJIOBAHUNA, B TOM 4YHCIE C YYETOM pPErHOHAJbHBIX OCOOEHHOCTEH mpodeccnoHalIbHON
JeSITeIbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEN paboToaarenen).

5. Cozlep)lcalme JUCHHUILTHHBI «MeToabl pa3aejieHuss U KOHHCHTPUPOBaHUA B
AHAJIUTHYECKOH XUMHUI

1. BBenenue. OcHOBHBIE OHATHSI METO0B pa3/ieIeHUs] U KOHIeHTPpUpoBaHusi. MecrTo n
POJIb METOI0B KOHIIEHTPUPOBAHUS U pPa3/ieieHUs B aHAJIH3e.
1.1. Obwas xapakmepucmuka u Kiaccuguxayus memooos pazoeieHus u KOHYeHMpUpo8aHus
OOmas xapakTepUCTUKAa METOJOB pa3JeieHUs] U KOHUEHTpUpoBaHUS. (OCHOBHBIE TIOHSTHUSA:
pa3zieneHue, KOHIICHTPUPOBAHUE (OTHOCUTENBHOE M a0CONIOTHOE), BbIIENeHHE. XHUMHUYECKUE,
bus3uko-xumMudeckne u  pusnueckue MeTonsl. Kriaccudukamus METOJOB  pa3ieNieHus WU
KOHIICHTPUPOBAHUS TIO YHCIYy KOHTakTUpyrommx (a3, Mo arperaTHoMy COCTOSHHIO
KOHTakTUpyommx  ¢a3. KoaudecTBeHHbIE  XapaKTEPUCTUKU  MPOIECCOB  pa3feieHUs W
KOHIIGHTPUPOBAHUS: KOA(DGUIIMEHT pacmpelesieHus, CTeNeHb W3BJICYCeHUs, KodddummeHt
KOHILIEHTPUPOBAHUS U KOYPPUIIMEHT pa3aeeHusl.
1.2. Memoowi pazdeneHuss U KOHYEHMPUPOBAHUS 6 AHAIUMUYECKOU XUMUY, GIUAHUE HA
Memponoauieckue XapaKkmepucmuku Memooux anaiuza u ux sgpgpekmusrnocmo. KoHieHTpupoBaHue
KaK YacTHBIA ciydail paszaeneHus. OOMIHOCTh U pa3nuuue meneid. EAMHCTBO (PU3NKO-XUMUYECKUX
OCHOB METOJIOB pa3liefieHus W KOHICHTpUupoBaHUsa. OOBEKTHI, IPH aHAJIN3€ KOTOPHIX HCIOIB3YIOT
METOJIbl pa3/ieNIeHUs U KOHLUEHTPUPOBAHUS: IPUPOIHBIE U MIPOMBIIIUICHHBIE MaTepHalibl, BEIIECTBA
BBICOKOW CTETIEHH YUCTOTHI, 00BEKTHI OPTaHUUECKOTO MPOUCXOKACHHUS. OCOOCHHOCTH OTpECIICHHS
HU3KUX COAEpKaHUM. «XonocToi» onbIT. CBsA3b METOAA pa3/iefieHUuss U KOHIEHTPUPOBAHUS C
METOJIOM TOCIIEAYIOIIETO ONpeeeHUs KOMIIOHEHTOB. KOMOMHUPOBaHHBIE M THOPHUIHBIC METOIBI
aHajn3a.



2. Xumuyeckue, ¢usnueckue M (PU3NKO-XMMUYECKHE METOAbI pa3iejieHuss |
KOHLEHTPUPOBAHUS
2.1. Memoo ocadcoenus. Ocadxcoenue opeanuueckumu ocaoumenamu. Memoo coocadicoenus.
Konyenmpuposanue memooom coocaxcoenus
Pa3nenenre u KOHIEHTPUPOBAHHUE METOJOM OCaXACHUS M COOCaxJeHus. Paznuume ocaxiaeHus u
coocaxxaerus. OOIMIHOCTh M pa3iuyKe 3a7ad, PelIaeMbIX METONAMH OCAKICHHUS M COOCAKICHHUS.
['omorenHoe ocaxaenue. MexanuaM mporecca coocaxkaeHus. [Ipoiiecchl, TOMUHUPYIOUIUE MPU
coocaxaeHUU. 3akoH XyomnuHa, npasuio Ilanera-dasgnca-Xana. MonekyiasipHas U HOHHas
ancop6mus. zomopdHoe coocaxacHue.
2.2. Opeanuueckue u HeopeaHuieckue KoJL1eKmopbl.
Tunbl KOJJIEKTOpPOB M TpeOOoBaHUs, NpedbsBisgeMble K HUM. OpraHuyeckue COOCaTUTEIH.
MexanusMm coocaxaeHus. Kiaccudukamuss OpraHMYECKHX COOCAIUTENCH H  COOCAXKIAEMBIX
coenquHeHuil. [Ipumepsl pasfeneHuss ¥ KOHIEHTPUPOBAHHUS DIIEMEHTOB METOJaMH OCaXACHUS U
COOCAXKICHHUS.
2.3. DnexmpoocadicoeHue.
Paznuunble BapuaHTBl MeTOJAa AJIEKTPOOCAXKACHMS: DJIEKTPOJIM3, BHYTPEHHUH 3IIEKTPOJIU3,
[EeMEHTAIMs. YCIOBUS IPOBEACHUS SKCIIEPUMEHTA U armaparypa.
OcaxzeHne MUKpPORJIEMEHTOB, coocaxaeHue. OcaxaeHue marpuipl. [eTeporeHHoe paBHOBECHE.
KoncranTta rereporeHHoro paBHoBecusi. [lonHoe ocaxkeHue OJHOTO KOMIIOHEHTa B MPHUCYTCTBUHU
Japyroro. BinsHue KUCIOTHOCTH pacTBOpa M MPUCYTCTBUSI IOCTOPOHHUX KOMILIEKCOOOpa3oBareiet
Ha TMOJHOTY pa3/IeleHHUs.
2.4. Dxcmpakyus Kak Mmemoo pazoenenusi U KOHYeHMmMpupoBaHus.
Paznenenne wmetomom oSkcTpakuuu. JKHIKOCTHAsSE W PEaKIHOHHAS AKCTPAKIMS,AIKCTPAKIUSI
KOMIIJIEKCOB METaJIJIOB.
Pa3nenenve u KOHUEHTPUPOBAHUE METO/IOM SKCTPAKIUU. DKCTPAKLUS U pedKCcTpakius. OCHOBHBIE
3aKOHBI HKCTPAKIIUN; KOJIMUYECTBEHHBIC XapaKTEPUCTUKN IKCTPAKIIMOHHBIX MPOIECCOB:
KOHCTaHTa pacIpe/ieleHtsl, KOHCTaHTa HKCTPAKINU, KO3()PUIIMEHT pacrpeieleHts], CTeNeHb 13-
BieueHus. DakTtop pasneneHus. YCIOBUSA KOJIMYECTBEHHOrO paszzeneHus BemecTB. CKOpOCTb
AKCTpaKIK. PaKTOPBI, BIUAIOIINE HA CKOPOCTh. XapaKTEPUCTUKA METOAOB ONPEENIEHUsI COCTaBa
AKCTPArupyroumxcs coeIuHeHuid. OCHOBHBIE OIpPEACNICHUS: AKCTPAKLUS, SKCTPATrEHT, SKCTPAKT,
PEIKCTPAKIMsI, PEIKCTPAreHT, PEIKCTPAKT. OIKCTPAKUUs MHUKPO- M  MaKpOKOMIIOHEHTOB.
[IpeumyiiecTBa 1 HEAOCTATKHU SKCTPAKIUU.
2.5. OcHognbie 3aKoHbl U KONUYECMBEHHble XAPAKMEPUCMUKU IKCIMPAKYUU.
Pacuer komuyecTBa OKCTPAKIMi, HEOOXOAWMBIX [Js TOJHOTO W3BJICYCHHsS] KOMIIOHEHTAa B
oprannyeckyto ¢azy. Koncranta okcrpakiuu. THIBI  AKCTParupyroIUXCs COCTUHEHUN
(xmaccudukanus nmo FO.A. 3omoroBy). Knaccuduxamusi 3KCTpaKIIMOHHBIX CUCTEM MO KHCIOTHO-
OCHOBHBIM CBOMCTBaM JKCTPAreHTOB W TIO THUITY JKCTPATUPYIOIMIMXCS COCTUHEHHH. DKCTPaKIIUS
KOOPAMHAIMOHHO-HECOJIbBATUPOBAHHBIX HEUOHHBIX COEMHEHUI ¢ KOBaJeHTHOU cBs3bto. [loHATHE
0 JKeCTKUX M MSTKUX KaTMOHAX M JIMTraHAax (dKCTpareHTax) no kimaccudukanuu [Tupcona.
OKCTpaKkUus KOOPAMHAIIMOHHO-COJIbBATUPOBAHHBIX HEWTPAIbHBIX KOMILUIEKCOB. JKCTpaKLHUs
BHYTpUKOMILIEKCHBIX coenuHeHnil (BKC). MexaHu3M SKCTpaKIMM M KOJIMYECTBEHHOE OIMCAaHUE
skctpakiun BKC. BnusHue paznuysapix (akTOpOB Ha DKCTPAKIUIO (KOHIEHTpAlUs HOHOB
BOJIOPOJIa M peareHTa, KOHILIEHTpalMs MOHAa METajula U €ro COCTOsHHE B pacTBopax). OOMeHHas
skcTpakuus. IIpuMeHeHue  SKCTPAaKIMOHHBIX  CHUCTEM  JUIsl  Ieleil  KOHIEHTPHPOBAHUS
MUKpod3jeMeHToB. HauOonmee pacnpocTpaHeHHbIE O3KCTpakUHMOHHBbIE cucTeMbl. CrocoObl
MPOBEJICHUSI SKCTPAKIIMOHHOTO KOHIIECHTPUPOBAHUS: SKCTPAKIUS OCHOBBI U HKCTPAKIIUS PUMECEH.
O¢dektel  BhICATMBaHUS W CcOdKCTpakmuu. CrmocoObl  TOBBIMIEHUS  DKCTPAKITMOHHOTO
KOHIICHTPUPOBAHUS.
2.6. Texnuxa npoeedeHus SIKCMpaKyuu.
[IpoTuBOTOUYHAS, HETIPEPBIBHAS, U IEPUOUYECKASL IKCTPAKIIHSL.
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DKCTpaklys HENOISPHBIX U MAJOMOJISIPHBIX BEIECTB. DKCTPAKIMS KOMIUIEKCHBIX METaJNIOKHU-

cinor. Biumsuue pH pactBopa, 3apsiima M pa3Mepa  KOMIUIEKCHOTO aHHUOHA, YCTOMYMBOCTH
KOMITJIEKCHOTO HOHA, D3JEKTPOOTPUIATEILHOCTH MepuepuilHbIX aTOMOB M  COJbBATHUPYIOLIEH
CHOCOOHOCTH  AIKCTpareHTa Ha OKCTPAKUUIO KOMIUIEKCHBIX METAJUIOKUCIOT. DKCTPAKIUs
BHyTpUKOMIUTEKCHBIX coenuHeHnii (BKC). BnusHue KucinoTHOCTH BOAHOW (a3bl, KOHIICHTPALMH
peareHTa, KOHCTAHTBI pAaCHpeleNeHUss M KOHCTAHTHl JWUCCOLUMAIMM peareHTa, KOHCTaHTHI
YCTOMYMBOCTH M KOHCTAHTBHI pACIpe/lelIeHHs] KOMIUIEKCA, KOHKYPUPYIOLIUX Ppeakluid B BOIHOM
daze, conei-aMeKTPONNTOB, KOHIICHTPAIIUU 3JIEMEHTA, TEMIIEpaTyphl, PACTBOPUTENS Ha SKCTPAKIIHIO
BKC. XapakTepucTuka OCHOBHBIX AKCTPAKIIMOHHBIX peareHToB: alleTUJIAIETOH,
TU(GEHUATHOKAPOA30H (IUTH30H), 8-OKCUXHHOJIWH U AUSTHIIUTHOKApOaMUHAT HATPHSL.
Peakunonnas skcrpakius. Paznuunbie MexaHU3Mbl PEAKIIMOHHOM SKCTPAKIIMHU. DKCTPaKIUs HOHOB
METAJUIOB B BHUJAE KOMIUIGKCHBIX COCIMHEHHMH. OKCTPAaKIHS CMECSIMH  OKCTPAreHTOB.
Cunepreruueckuil 3QQeKT. DKcTpakius TBEpAbIX BemiecTB. ['azoBas skcrpakuus. [Ipubopsr mms
OKCTPAKIUK: ACITUTEIbHBIE BOPOHKH, 3KCTpakTopel Kpaiira m Coxciiera, Ta30Bble SKCTPAKTOPHI.
Ob6nacTy mpuMEHEHHs METO/1A.

DKCTpaKIMs PacIUIaBICHHBIMU SKCTpAareHTaMu. DKCTPAKIIMOHHAsSI XpoMaTorpadus.

MeTonpb! orpeielieHust SIeMEHTOB, IPUMEHsIEMbIE TIPU aHATH3E SKCTPAKIMOHHBIX KOHIICHTPATOB.
2.7. CopbyuonHvie Mmemoobl pazoenenusi U KoHyenmpuposanus. Memoowvl eHympughaznozo
pasoenenus

Oobmas xapakrepuctuka. Kinaccupukammst copOruoHHbIX MeTo0B. COpOIus Ha aKTHBHBIX YIIISAX U
okcuaax metaioB. MoHooOMeHHbIE cMOJbl. OCHOBHBIE MOJOXKEHHSI TEOPHUH HOHHOTO OOMEHa.
Koncranra paBHOBecusi. KoHcCTaHTa CeNEeKTHBHOCTH. THITBI MOHOOOMEHHHMKOB. CBSI3b IOJHOTHI
oOMeHa ¢ BeIMYMHOM 3apsga W paaumyca wuoHa. KommiiekcooOpasyromime copOeHtsl. Ux
IpeuMyIllecTBa TIepel HOHOOOMEHHUKaMu. DakTopbl, BiMsiOmMEe Ha APPEKTUBHOCTh
KOMITJIEKCOOOPa3yIOIHUX COPOESHTOB.

Mertonsl aHanu3a, TPUMEHSEMbIE B COYETAHHH C COPOIMOHHBIM KOHIIEHTPHUpPOBaHHEM. MeTob
BHYTpHU(}a3HOTO pasneneHust: anekTpodopes, KalWJUTSIPHBIN anexkTpodopes,
yAbTpaleHTpudyrupoBanue, Mmacc-cenaparus. KanumispHseliii anekTpodope3 Kak MeTo pa3eIeHUs
¥ KOHIIeHTpHpoBaHus. CyIIHOCTh METOAA. DIEKTPOOCMOTHYECKHIA IMOTOK M €T0 UCTIOIb30BaHHE ISt
pasnenenus BemecTB. [IpuOops! A1 KanuuspHOro aMekTpodopesa. BosmoxkHOCTH MeToa.

2.8. Membpannvie memoowl pazoenenus. I ubpuousie memoost ananuza JJucmuiiayuoHnsvie Memoobl
PaznenurensHpie MeMOpaHbBI: TPHUHILUI JEHCTBHUS, H3rOTOBIEHHE. MeMOpaHbl HHEpPTHBIE U
peakuuoHHble. MeMOpaHHbIE METOJbl pa3ieieHUs: Iuaiu3, SJIEKTPOIUaIN3, HUCIAapeHHe dYepes
MeMOpaHy, o0paTHbIi ocMoc, ynpTpadunsrpanus. MeMOpaHHOE paseeHne Ta3oB.

['mOpunaeie MeTonsl aHanu3a CodeTaHHe METOIOB Pa3JesieHHs] W KOHIIEHTPUPOBAHUS C METOJaMHU
KOHEYHOro ompezeneHus. Pasnenenune cMeceil BemiecTs MeTooM aucTHLUBIIMU. Kiaccuduxanms
TUCTHUISIIIUOHHBIX METOIOB. TeopeTHyeckne OCHOBBI METO/IA, KOJTMYECTBEHHBIE 3aKOHOMEPHOCTH:
ypaBHenue Kiaysuyca-Knaneiipona, mpaBuno Tpyrona, 3akoH Payms, ypaBHenue DeHcke.
Hcnonrsiyemas annaparypa. JlocToMHCTBa, OrpaHUYEHUs M 00JIaCTH IPUMEHEHHSI METO/A.

2.9. Xpomamoepaghus kax memoo pazoenenus u KOHYeHmpupoBaHusl

Knaccudukamuss 10 arperaTHOMy COCTOSHHIO M OCHOBHBIE XapaKTepUCTHUKHA Ta30BOM
(ra3ouIKOCTHAST W Ta30TBepaodasHas) W HKUIKOCTHOW (KHIKOCTHO-KHIKOCTHAS, KHIIKOCTHO-
TBeprodazHas U IKHIKOCTHO-TeneBas) xpomarorpaduu. Kiaccupukanus 1Mo MeXaHH3MY
B3aMMOJICUCTBUS  (pacrlpefeNuTeNbHas, aJacopOIHOHHAs, HWOHOOOMEHHAs, JKCKJIFO3UBHAS,
adbduHHAs, oOcamuTeNbHAS, KOMIUIEKCOOOpa3oBaTelbHass, OSKCTpaKIUOHHAs). (OCOOCHHOCTH
OKCTPAKIIMOHHON Xpomarorpaduu, KpPUBBIE OIIOUPOBAHUS, OINpPEACTICHHE [0 HUM CTENeHU
CEJIEKTUBHOCTH, Kod(pHIineHTa pactpeaeneHus; TOCTOMHCTBA U HEOCTATKH.

2.10 Hnvie memoOvl KOHYEHMPUpOBaHUsL

Huctnisiiust, pektudukamus (da3oBple auarpaMmbl, ypaBHeHUE Penes), OTronka rmocie
XUMHUYECKUX TPEeBpaIIeHUi, GroTanus (CMa4uBaeMOCTh, IIEHHAs, MACIIsTHAS TUICHOYHAsT (IIOTAIIHH.
MeTtop! TeHHOTO (aCOPOITMOHHOTO KOHIICHTPUPOBAHUSA).

11



3. CpaBHeHHUe Pa3JIMYHBIX METOI0B pa3/ieleHUs] 1 KOHIEeHTPUPOBAHUS
CpaBHeHHE MO METPOJIOTUYECKUM IapaMeTpaM, B3aUMOCBSI3b MEXKIy OOBEKTOM aHaiu3a u
HCII0JIb3yEMbIM METOJIOM KOHIIEHTPUPOBAHUS.

12



YyeoHo-MeToANYECKAA KA

Ta JUCHUIIJINHBI «MCTO}]LI pasaecjJeHusd U KOHIICHTPUPOBAHUSA B aHAJMTHYECKOI XMMHII»

Homep | HaumenoBanue tem (BOIpocoB), CamocrosTenbHas padbora Dopmbl KommuecTBo
Heneln M3y4aeMbIX 110 JaHHOU 3ausTust CTYIEHTOB KOHTPOJIA Oasos Jureparypa
u JTUCLIUTUTAHE .
a1 | 1op Conepxanue Yacel min | max
1 OCHOBHBIE TIOHSATHS  METOZIOB OO01mas xapakTepuCTHKa METO/IOB Pa3/IeIeHU 2 Koncrexr, [1]- [5]
pasaeieHus Hu U KOHUEeHTpupoBaHUs. OCHOBHbBIE IMOHATHS: YCTHBIH
KOHIIEHTPUpOBaHUA. MecTo u pasescHue, KOHIICHTPUPOBAHUE onpoc,
poIib METOJIOB (oTHOCHTENBLHOE M aOCOIIOTHOE), BHIIEIEHHE. npoBepka /3,
KOHIICHTPUPOBAHUS u| 2 - | Xumnueckue, (bU3HKO-XUMUYECKHE u JlOkIIaz, - -
paszeneHus B aHaJM3e. (U3NIECKIE METOIBL. TecTHpoBatHe
2 Obmas XapaKkTepUCTHKA u Knaccudukanus MeTomoB pasleneHus u 2 Koncriexr,
KHaCCI/Iq)I/IKaI_II/ISI METOOO0B KOHIIEHTPUPOBAHUS 110 YUCITY yCTHI;IfI
pasacicnus H KOHTakTHUpyoumx ¢a3, M0 arperarHomy omnpoc,
KOHIICHTPHPOBAHHS COCTOSHUIO KOHTAKTUPYIOIIHX das. mpoBepKa /s, [1]- [5]
KonnuecTBeHHbIe XapaKTepUCTUKU AOKTaz,
- 2 TECTUPOBAHHE - -
MIPOLIECCOB paszeneHus u
KOHLIEHTPUPOBAHMSL: KO3 UITEHT
pacripeneseHus, CTETIeHb W3BJICYCHHUS,
K03(pPUIEHT KOHLIEHTPUPOBaHUS u
K0d(UIMEHT pa3/ieTIeHUsI.
3 Merompr paszencHus u KoHueHnTpupoBaHnue Kak YacTHBIM Cily4dail 2 Koncnekr,
KOHIICHTPUPOBAHWA B pazaenenus. OOMIHOCTh M pa3IU4Me IEJei. YCTHBIN
AHATUTHYECKON XUMUH, BIIMSTHHAC EQMHCTBO  (DM3HMKO-XMMHYECKAX  OCHOB orpoc,
Ha METPOJIOrMeCcKne METO/IOB Pa3leNeHNs] U KOHIEHTPHPOBAHHS. nposepka /3, - -
XapaKTCPUCTHKH METOJHK OObeKTHI, npu aHanuse KOTOPBIX AloKTal, [1]- [5]
aHanu3a 1 ux 3((HEeKTUBHOCTh 2 TECTUPOBAHHE
UCTIONB3YIOT ~ METOABI  pa3/ielieHuss |
KOHLIEHTPUPOBAHMSL: MIPUPOJIHBIE u




IIPOMBIIIJICHHBIC Marcpuallbl, BCIICCTBA
BBICOKOM  CTENEHH  YHUCTOTHI, OOBEKTHI
OpPraHUYECKOTO IIPOUCXOKICHHUS.
OcoGenHoctu OTIpe/IeTICHUS HU3KHUX
comepxkanuil. «Xosocroi» onbT. CBs3b
MeTOoJla pa3fielieHusi U KOHLUEHTPUPOBAHUS C
METOZIOM  TMOCJEAYIOUIEr0  ONpEeesICHUs
KOMITOHEHTOB. KomOuHupoBaHHubie u
rUOpUAHBIE METO/IbI aHAJIM3A.

Meton ocaxnenusa. Pasnenenue Merton coocaxaeHus. OOIIHOCTh U pa3inyne Koncnekr,
U KOHLUCHTPHUPOBAHUE METOAOM 3a7a4, peIIaeMbIX METOHaMU OCaXKIACHUSI U YCTHBIH
OCaXACHHA U COOCAXKICHUA. coocaxxneHus. IoMoreHHoe  ocaKIcHHE. o1poc,
Pazmuune OCAXKACHUSA 1 Mexanusm npoiecca COOCAKICHHS. mpoBepKa /3,
COOCaXICHHUS. Ocaxnenue TIpoweces, JOMUHHPYIOLLTE npu AOKIIAZ,
OpraHUHCCKIMU — OCAAUTCIIAIMHU. COOCAXJICHUM. 3aKoH XJIONMHA, IIPABHIIO TecTHpoBatHe
Konnenrpuposanue METOOM Ilanera-®asgnca-Xana. MounekyasapHas U [1]- [5]
COOCAIMCHHA. HMOHHAas azcopOuus. N3omopdHuoe
COOCAQXKJICHHUE.
Oprannyeckue u Mexanu3m coocaxneHus. Knaccudukanus Komcrexr, [1]- [5]
HEOpraHn4eCcKHue KOJJICKTOPHI. OpPraHHUYCCKHUX coocaIuTeen u YCTHBIN
Twurbr KOJIJIEKTOPOB u coOoCaxJaeMbIx  coenuHeHud.  [Ipumepsr onpoc,
TpeGOBaHuUs, MpPEIBSBICMbIC K paszesieHns] ¥ KOHIICHTPHPOBAHHS SJIEMEHTOB npoBepka 113,
HIM. OpraHnueckne METOIAMH OCAKICHHS ¥ COOCAKIICHHS. AOKIan,
COOCAHTEIN. TECTUPOBAHUE
OnektpoocaxaeHue. Pasnnunbie OcaxaeHne MUKPOJIEMEHTOB, COOCAXKICHUE. Koncrnexr, [1]- [5]
BapUaHTHI METOJ1a Ocaxnenue MaTpHUIbIL. I'ereporennoe YCTHBIN
IEKTPOOCAKIACHUSA: DIIEKTPOIIM3, paBHoBecue.  KoHCTaHTa  reTeporeHHoro onpoc,
BHYTPEHHHIA 3JIEKTPOJIH3, paBHOBecHs. [loiHOE OCaKIEHHE OIHOIO npoBepKa /3,
LEMEHTAIHSI. VYenoBus KOMIIOHEHTa B  NPUCYTCTBHM  JAPYTOroO. AOKTAL,
TECTUPOBAHUE

MPOBENCHUS  DKCIICPUMEHTA U
anmaparypa.

BiusgHue  KUCIOTHOCTM — pactBopa |
MIPUCYTCTBUS ITOCTOPOHHHUX
KOMILIEKCOOOpazoBaresei Ha IIOJIHOTY




pasieneHus.

OKCTpakLusl KaK METOA pa3AelieHus Paznenenue METOIOM DKCTPAKLINH. Koncmexkr, [1]- [5]
1 KOHIICHTPUPOBAHUA. KugkocrHas U peakuoHHas YCTHBIN
Pazjeneuue n JKCTPAKIMA,IKCTPAKLIUS KOMILIEKCOB onpoc,
KOHUEHTPUPOBAHUE METOAO0M METAILIOB. TpoBepKa /3,
9KCTpaKIMH. OcHoBHbIC OkcTpakuus u  pedkcrpakuus. OCHOBHbIE AloKTIalL,
OIIPEACIICHHA SKCTpaKIu, 3aKOHBI JKCTPAKLINH; KOJIMYECTBEHHBIE TeCTHpOBarHe
9KCTpareHT, 9KCTPAKT, XapaKTEPUCTUKU 9KCTPAKIIMOHHBIX

PEIKCTpaKLys, PEIKCTPAreHT, IIPOLIECCOB:

PESKCTPAKT. Ckopocts KOHCTaHTa  pachpeiesieHus, KOHCTaHTa

SKCTpaKInu. daxTopsl, IKCTpaKIK, KOIDPUIMEHT pachpeneaecHus,

BIIUSIOLIIE Ha CKOpOCTb. CTeIeHb 13-

OKCTpaKIus MHKPO- u BieueHus. Daxktop paszneneHus. YCIOBUS

MaKpOKOMIIOHEHTOB. KOJIMYECTBEHHOIO  pa3lelieHus  BEIIECTB.

IIpenumymiectBa ¥ HEIOCTATKH XapakTepUCTUKA  METOAOB  OMNPENCIICHUS

9KCTpaKInu. COCTaBa HKCTPArUPYIOLIUXCs COCAUHEHUN.

OcHOBHbBIE 3aKOHBI u DKCTpaKIHs KOOPIMHAITMOHHO- Koncrnexr, [1]- [5]
KOJIMYCCTBCHHBIC HECOJIbBATUPOBAHHBIX HEMOHHBIX YCTHBIH
XapakTCpUCTHKN  SKCTPAKIHH. COCOMHEHMH C  KOBAJCHTHOM  CBS3BIO. onpoc,
Pacuer kommuecTBa HKCTpaKIMiA, TMOHSTHE O KECTKUX M MSIKMX KATHOHAX M HpOBepKa J1/3,
HCOOXOAMMBIX Al TOJHOIO JUrapaax (3KCTpareHTax) mno KiaccupuKaiu JloknaL,
U3BJICUCHUS  KOMIIOHEHTa B TECTUPOBAHHE

opranuveckyto ¢asy. Koncranra
OKCTPAKIUH. Tursr
IKCTPArUPYIOIIUXCS COCAMHCHUI
(xmaccuukammst  mo  HO.A.
30710TOBY). Krnaccudukanus

[Inpcona.

3KCTpaKI_II/I$I KOOPpAMHAIIUOHHO-
COJIbBATUPOBAHHBIX HefITpaHBHLIX
KOMIIJICKCOB. 3KCTp aAKInA

BHyTpUKOMIUIEKCHbIX coenuHeHuit  (BKC).




OKCTPAKIIMOHHBIX  CHCTEM IO
KHCJIOTHO-OCHOBHBIM CBOMCTBaM
DKCTPAareHTOB W 10  THIY
AKCTParupPyOIIUXCS

COEIMHEHUN. Croco0sl
MPOBEJICHUSI  SKCTPAKIIMOHHOTO
KOHIICHTPHUPOBAHUS: SKCTPAKITUS
OCHOBBI M OKCTPAKITUS TIPUMECEH.
DddexTs BbICAJIMBAHUS u

MexaHu3M JKCTPAaKIMK W KOJUYECTBEHHOE
onucanue odkctpakiuu BKC. Bnusinue
pasnuYHBIX  (DAaKTOPOB HA  IKCTPAKIUIO
(KOHIIEHTpallMsg UOHOB BOAOPO/A U pEeareHTa,
KOHLIEHTpAIlMsl MOHAa MeTajlla U  €ro
cocTossHME B pacTBopax). OOMeHHas
akcTpakius. [IpuMeHeHHe SKCTPAKIIMOHHBIX
CUCTeM Uil 1lelied  KOHILIEHTPUPOBAHUS

CODKCTPAKIIUHU. Crioco0bl MHUKPO3JIEMEHTOB. Hauboinee
MOBBINIEHUSI  DKCTPAKIIMOHHOTO pacrpocTpaHeHHbIe 9KCTPAaKLIMOHHBIE
KOHIIEHTPUPOBAHUSI. CHCTEMBI.

9 TexHuka MIPOBEICHHSI DKCTpaKIus BHYTPUKOMILJICKCHBIX Koncrexr, [1]- [6]
SKCTPaKLIHH. coenunennii (BKC). Bnusinue KuCIOTHOCTH YCTHBIH
IIpoTuBOTOUHAs, HENIPEPBIBHAS, U BOJHON  (pa3bl, KOHIEHTPALUU peareHra, ompoc,
HEPUOINYECKast IKCTPAKIIHS. KOHCTAHThI ~paclpeleeHuss M KOHCTAHTBI npoBepia 1/3,
OKCTpaklus  HENOJNSApHBIX U M CCOLIMALIUT peareHra, KOHCTaHTBI flokal,
MaJIOTIOJIIPHBIX BEIIIECTB. YCTOMYMBOCTH W KOHCTAHTHI PaCHpEACIICHHS KOJLIOKBHYM
DKCTpakuus KOMIUIEKCHBIX KOMIUIEKCA, KOHKYPHUPYIOUIMX peakiuil B
METAJUIOKUCIOT. Bmmsaue pH BOJITHOU daze, COJICH-AIIEKTPOJIUTOB,
pacTBOpa, 3apsga U pa3mepa KOHLIEHTpAIlMM  BJIEMEHTa, TeMIeparyphl,

KOMIUIEKCHOTO AHUOHa, pactBoputens  Ha  akcrpakuuio  BKC.
YCTOWYMBOCTH KOMIUIEKCHOTO XapakTepUCTHKa OCHOBHBIX KCTPAKIIMOHHBIX
WOHA, DJEKTPOOTPHUIATEIIEHOCTH peareHToB: aleTUIIANETOH,
nepuQepuHbIX aToOMOB u I eHnITHOKapOa30H (IUTH30H), 8-
COJIbBATUPYIONIEH CITIOCOOHOCTH OKCUXHWHOJMH ¥ JUATHIAUTHOKapOaMUHAT
OKCTpareHTa Ha  SKCTPAKIIHUIO HaTpHsl.

KOMIUIEKCHBIX METAJJIOKHCIIOT.

10 Peakunonnas IKCTPAKIIUS. ['azoBass  oskctpakuus.  [lpubopsr s Koncrexr, [1]- [5]
Peaknunonnas DKCTPaKIIHA. DKCTpPaKIHU: JOCITUTEIIBHBIC BOPOHKHU, YCTHBIN
Paznuunsle MEXaHU3MBbI skcTpakTopsl Kpoaiira u Coxciera, ra3osble O1poc,
PEAKIIMOHHON SKCTPAKIIAH. aKCTpakTopsl. OGIACTH IPUMEHEHHS METOJIA. HEOBZpKa /3,

JOKIIA,

3KCTpaKI_II/I${ HOHOB MCTAJICIOB B

3KCTp aAKIMA paciiiaBJICHHbIMUA

TCCTUPOBAHUC




BUJIE KOMIUIEKCHBIX COEAMHEHUH. JKCTparcHTaMH. OKCTpakLMOHHAs
DKcTpakuus CMeCsIMU xpomarorpadusi.
sKcTpareHToB. CHHEpreTHYeCKui Metonbl oInpeaeIeHUs 3JIEMEHTOB,
3bdekT. DKCTpakius TBEPIBIX MIpUMEHsIeMbIE TIPU aHaJIN3€ IKCTPAKIIMOHHBIX
BenlecTB. ['a30Bast SKCcTpakus. KOHIIEHTPATOB.
11 CopOLHMOHHBIE METOMBI pa3/eIeHuUs KoHncranra CCIIEKTUBHOCTH. Turer Koncrexr, [1]- [5]
¥ KoHueHTpuposanus.  OOmas HMOHOOOMEHHHUKOB. CBSI3b TIOJIHOTHI OOMEHa C YCTHBIN
XapaKTCpUCTHKa. BEJIMYMHOM  3apsga M pagudyca MOHa. orpoc,
Knaccupukanus — copOIMOHHBIX KomruiekcooOpasyrone  copbentol.  Ux mpoBepia 1/3,
meTonoB. CopOuus Ha aKTHBHBIX MperMyIIecTBa Tiepes] HOHOOOMEHHUKAMHU. AOKTAL,
yDIAX M OKCHUAAX METaJlIOB. @akropel, BaUsAOMME Ha 3((HEKTUBHOCTH TECTHPOBAHHE
HonooOmenHbIe CMOJIBI. KOMILJIEKCOOOPa3yIOIINX COPOSHTOB
OCHOBHBIE TTOJIOKEHUS TCOPUHN Metoab! aHaimn3a, IIPpUMCHSICMbIC B
HOHHOI'O oOMeHa. Kouncranra coyeTaHuu C COp6IlI/IOHHLIM
paBHOBECHS. KOHIIEHTPUPOBAaHUEM.
12 Mertonpbt BHYTpHU(a3HOTO Kanunnsapueiid  a7ekTpodope3 Kak  MeToq Koncmexr, [1]- [5]
pazaeneHus: anekTpodopes, pasneneHust U KoHIeHTpupoBanus. CyIHOCTh YCTHBIN
KalWJUISIPHBINA anekTpodopes, MeTo/ia. DIEKTPOOCMOTHYECKUN TTOTOK U €ro ompoc,
yIBTPALEHTPUPYTUPOBAHKE, UCIIOJIb30BAHME IS pasJeleHUs BEIIECTB. npoBepka /3,
Macc-cernaparusi. [TpuGops! A1 KaNWJUIAPHOTO IeKTpodopesa. JloKTIalL,
Bo3moxHOCTH MeTo/1a. TecTHpoBatie
13 MewmbpaHHbIE METOIbI PasznenurensHple  MeMOpaHBL:  NPUHINAI Koncmexkr, [1]- [5]
pa3neneHus: auanms, JIEUCTBHA, U3TOTOBJICHHE. Mem6panbl YCTHBIH
IEKTPOAUAIINS, UCIIapeHue UHEpTHBIE M peakUuoHHble. MemOpaHHOe Onpoc,
yepe3 MeMOpaHy, OOparHbIi pasJiesieHue ra3os. npoBepka /3,
0CMOC, YABTpa(UIbTpaLys. JIOKTAA,
TCCTUPOBAHUC
14 I'uOpuHBIE METONBI aHAITN3A. I'mbpunabie Mmerompl aHammza CoderaHue KoHcrexr, [1]- [6]
METOJOB Pa3AC/ICHUSI U KOHLUECHTPUPOBAHUS C YCTHBI
METOaMH KOHEYHOT'O OIIPEIEICHHU. o1poc,
IIpOBEpKa J1/3,
JIOKJIag,

TECTUPOBaHHE




15 Xpomarorpaguss ~ KaKk ~ METOA Knaccudukarus no arperaTHoMy COCTOSIHUIO Koncrexr, [1]- [7]
pasneneHus u U  OCHOBHBIE  XapaKTEPUCTUKH  Ta30BOMU YCTHBII
KOHUEHTPUPOBAHHUS. (razoxunkocTHass W ra3orBepaodasnas) u Orpoc,
Knaccuduxanys 1o arperarHomy JKUJIKOCTHOM (’KMIAKOCTHO-KMKOCTHAS, nposepia /3,
cocrosinuto. Kiaccuduxanus no KHUJIKOCTHO-TBepAO(da3Hasi M  KUAKOCTHO- JloKTajL,
MEXaHU3MY B3aUMOJICHCTBUS reneBasi) xpomarorpaduu. Kiaccubukanus TecTHpoBarHe
o MEXaHH3MY B3aUMOJICHCTBUS
(pactpenenurenbHasi, azicopOIMOHHAs,
MOHOOOMEHHAs, AKCKIIO3MBHAsA, adduHHAs,
ocaiuTeNbHasl, KOMILJIEKCOOOpa3oBarenbpHasl,
SKCTPAKI[MOHHAs).
16 Xpomarorpapusi ~ Kak  MeETOJ OcobeHHocTH AKCTPAKIIHOHHOU Koncrexr, [1]- [7]
pasaeieHus Hu XxpoMarorpaduu, KpUBBIE  DIIIOWPOBAHUS, YCTHBIH
KOHIICHTPUPOBAHUSI. OIpeJIeTICHUE o HUM CTETIEHU ompoc,
CEJIEKTUBHOCTH, K03 uImeHTa mpoBepia 1/3,
pacripeielieHus]; TOCTOMHCTBA U HEOCTATKH. JIOKNAL,
TCCTUPOBAHUC
17 JUCTUILIAOHHBIE METOBI. Huctumanus,  pexktudukanus — (pa3osble [1]- [5]; [8-
WNHub1e METOJIbI nuarpammbl, ypaBHeHHe Penest), oTroHka Koncnekr, 10]
KOHLIEHTpUpoBaHus. Paznenenue nociie XUMUYECKUX MpeBpalieHui, (aoTaus YCTHBIN
cMeceil  BEHmeCTB  METOIOM (cMaunBaeMoCT®b, NIeHHAs, MacistHast orpoc,
mictwusauy.  Kinaccuduxanus IieHoyHass ¢uotauuu. MeToasl HEHHOro poBepKa
TUCTUJUISIIMOHHBIX METOJIOB. (amcopOIMOHHOTO KOHIIEHTPUPOBAHMUS ). /3,
Hcnonb3yemas anmaparypa. Teopernueckue OCHOBBI MeTo/a, JOKJIa,
JIOCTOWHCTBA, OTpaHUYEHHS W KOJIMYECTBCHHBIC 3aKOHOMEPHOCTH: KOJUTOKBUYM
00JIacTH IPUMEHEHHS METO/1a. ypaBHenue Knaysuyca-Knaneiipona, npasuio
TpyroHa, 3akoH Payis, ypaBHeHne DeHCKe.
CpaBHeHue o METPOJIOTHYECKUM KoHcrexr, [1]- [10]
18 CpaBHeHHE pa3IMYHBIX METOIOB napamerpam, B3auMOCBSI3b MEKIY 00BEKTOM YCTHBIH
pasfeeHus 1 KOHUEHTPUPOBAHUA aHaluM3a WU MCIOJB3YEMBIM  METOAOM OIpoc,
KOHIIEHTPUPOBAHUSI. TpoBepKa /3,
JIOKIaz,

IloaroroBka k 3a4CTy

TECTUPOBaHHE




UTOoro

‘18 ‘18‘




6. O0pa3oBare/ibHbIE TEXHOJIOTHU
B X04€ OCBOCHUA JUCHUIUIMHBI IIPpU MPOBCACHHU aAyIUTOPHBIX 3aHITUU HCIIOJIB3YCTCA
oOpa3zoBaresbHasi TEXHOJOTHs, PeAycMaTpuBaroias Takue MeTo/bl U (OpMbI U3YUEHHs MaTepuasa Kak
JIEKIMsA, JIaDOpaTOpHOE 3aHSATHE, BKIIIOYAIONIME B TOM YHCJIC AKTHBHBIE W WHTEPAKTHBHBIC (HOPMBI
3aHSITHIA:

J nexuus-puzyanu3anus (O0mas xapakTepucTuKa U KiacCu(pUKaLus METOJOB pa3/ieieHuss U
KOHLIGHTpUpOBaHus; Pasnenenune MetogoM skcrpakuuu. JKuakocTHas M peakIMOHHAas
JKCTPaKIIMS, SKCTPAKIUSA KOMILJIEKCOB METALIOB; Pa3nenenne MeToioM 3KCTpaKIMU. DKCTPaKLIUs
OpPraHUYECKHUX BEIECTB, ra3oBas SKCTPAKIMSA, SKCTPAKIUS TBEpAbIX BemecTB; CopOIuoHHBIE
METOIbI pa3/ieeHusl U KOHLEHTpUpOoBaHusl. MeTopl BHYTpHU(}A3HOTO pa3/ieNeHus);

o nekuuss mpobiaemHoro xapakrepa (Meron ocaxiaeHus. OcaxkaeHue OpraHMYeCKUMHU
ocagutensiMu. Metoa coocaxJeHus. KoHIeHTpupoBaHUE METOIOM coocaxkaeHus; Pasnenenue
METOAOM OJKCTpakiuu. JKHUIKOCTHas W peakUUOHHAs SKCTPaKLUs, AKCTPAKLIUS KOMILIEKCOB
MeTajuloB; Pa3neneHue MeTOfOM 3KCTpakIUHM. ODKCTPAaKLUs OPraHMYECKUX BEIECTB, Ia30Bas
SKCTPAKLUs, SKCTPaKIMs TBEPAbIX BellecTB; MeMOpaHHbIE MeTOAbl paszaeneHus. [mbpuaHbie
MeTobl aHain3a. JIMCTUIUISILIMOHHBIE METObI. )

s pabota B MaibIx rpynmax (pedeparsr).

J [Tpu BeIMONHEHUU pedepaToB UCMOIB3YETCS MPOEKTHAS TEXHOJOTH (3amuTa pedeparon).

3aHsTHSL, IPOBOIMMBIE B UHTEPAKTUBHON (pOopMe, B TOM UHCIIE C UCIOJIb30BAaHUEM UHTEPAKTUBHBIX

TEXHOJIOTHH, cocTaBisA0T 25 % OT 00IIero KoJauyecTBa ayJUTOPHBIX 3aHATUH. CaMoCTosTEIbHAS

paboTa CTyIEHTOB MOJpa3yMeBaeT padoTy MOA PYKOBOJCTBOM IIperojaBareis (KOHCYJIbTaIluH,

IIOMOILb B HAIUCAHUH pedepaToB U JIp.) U MHIUBUAYAJIbHYIO pPa0OTy CTY/I€H-Ta, BBIIOIHAEMYIO, B

TOM 4HCJE, B KOMIIBIOTEPHOM KJlacCeé C BbIXOAOM B IHTepHET Ha ecCTeCTBEHHOHAy4YHOM

(akynabTeTe U YNTAIbHBIX 3aJlaX YHUBEPCUTETA.

[Ipu  peanuzanum  00pa3oBaTeNbHBIX  TEXHOJOTMM  MCIONB3YIOTCA  CIEAYIOUIME  BHJIBI

CaMOCTOSITENIbHOI pabOThI:

e paboTa ¢ KOHCIEKTOM JeKIuH (00paboTKa TeKCcTa);
MOBTOpHas paboTa HaJl y4eOHbIM MaTepUaIoM yUeOHUKA;
BBITIIOJTHEHHE TECTOBBIX 3a/1aHUM;
peleHue 3a1a4 U yrnpakHeHHH o oOpasity;
peleHre BapuaTUBHbIX 3371a4 U YIPAKHEHUH;
MO/ITOTOBKA K JIa0OpaTopHO# padoTe;
00paboTKa pe3yabTaToB JJabopaTopHbIX padoT;
MOJITOTOBKA pedepara 1 JOKJIaAa Mo HEMY C KOMITBIOTEPHOM Mpe3eHTaluei;
nouck uHpopmanuu B cetu «MIHTEpHET» U JIUTEPaATYPE;

® TIOATOTOBKA K Caye 3a4yeTa.

«B nemsx peanuzanuu MHIUBUAYAJIBHOTO IMOJIXOAa K OOYYEHHIO CTYIAEHTOB, OCYIIECTBIISIOIIUX
yueOHBIN Mpoliecc M0 COOCTBEHHON TPaeKTOPUH B paMKaxX MHAMBHIYaJIbHOTO pabovero mjiaHa, H3yuyeHue
JAHHOW JHUCUUIUIMHBI 0a3UpyeTcsl Ha CIEAYIOIINX BO3MOXKHOCTAX: 0OecredeHre BHEeayIUTOPHOU paboThI
CO CTyAGHTaMHM B TOM 4HCJIE€ B DJEKTPOHHOM 0Opa3oBarenbHON Cpefe C HCHOJIb30BaHUEM
COOTBETCTBYIOIIETO MPOTPAMMHOTO OOOPYIOBaHUSA, JUCTAHIIMOHHBIX (OopM OOydeHHs, BO3ZMOKHOCTEH
UHTEPHET -pecypcoB, MHAUBUIYAJIbHBIX KOHCYIBTAUN U T.J.»

Jlexuu, JleKIMKU-0ecenbl, MPaKTUYECKUE 3aHATHs, CAMOCTOATEIbHas padoTa CTYJEeHTOB (JOKJIaJbl,
pedeparsl, Mpe3eHTalum).
s TOCTHKEHUsl MIaHUPYEMBIX Pe3ylbTaToB OOydeHHs B IUCUUIUIMHE «MeTonbl pasielneHus U
KOHLEHTPUPOBAHUS B aHATUTUYECKON XUMHUM» UCTIONB3YIOTCS pa3IuuHble 00pa30BaTeIbHbIE TEXHOIOTHH:
1. Ungopmayuonno-passusaiowue mexnono2uu, HanpaBICHHbIC HAa OBJIaJIeHHE OOJIBLIMM 3al1acoOM
3HaHUi, 3aIOMUHaHKE ¥ CBOOOHOE ONEPUPOBAHUE UMHU.
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Hcnonb3yercs JIEKIMOHHO-CEMUHApPCKMH METOZ, CaMOCTOSATENIbHOE H3YyYEHHE JIUTeparyphl,
NPUMEHEHHE HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTUH JUIsI CaMOCTOSTENBHOTO TIOMOJHEHUs 3HAHMH,
BKJIFOYAs MCII0JIb30BaHUE TEXHUUECKUX U 3JIEKTPOHHBIX CPEICTB UH(POpMALIHH.

2. JesamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHONO2UU,  HATpaBICHHBIE  Ha
(dbopmMupoBaHuE CHCTEMBbI NPO(ECCHOHANBHBIX NMPAKTUUECKUX YMEHHH MpU MPOBEIEHUM HCCIEIO0BAHUM,
00€eCIeYnBAIOLINX BO3MOKHOCTh KaQUE€CTBEHHO BBITIOIHATH MPO(PECCUOHATBHYIO AEATEIbHOCTD.

Hcnonb3yercs aHanu3, CpaBHEHME METOAOB IPOBEACHUS (PU3MKO-XUMMUYECKUX HCCIIEe0BaHUM,
BBIOOp METO/Ia, B 3aBUCUMOCTH OT OOBEKTa MCCIIEOBAHNS B KOHKPETHOW CUTYAI[MH U €T0 MPaKTHYECKas
peanuzanus.

3. Pa3zsusarowjue npobiemMHo-0pueHmuposantsvle mexHoi02uu, HarpapieHHbIe Ha (POPMHUPOBAHUE U
pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICIUTEIHOW aKTUBHOCTH, CIIOCOOHOCTH IPOOJIEMHO MBICIHTS,
BUJICTH U (OPMYITHPOBATH MPOOJIEMBI, BHIOMPATh CIIOCOOBI U CPEICTBA TSI UX PEIICHHS.

Hcnonb3yroTcst BHJBI MPOOJEMHOr0 OOy4YeHMs: OCBEIIEHHE OCHOBHBIX IPOOJEM XUMHHM U
XUMHAYECKOTO aHaIHM3a TMPHPOJHBIX W MPOMBIIUICHHBIX OOBEKTOB Ha JICKIHSX, Y4eOHBIE JNCKYCCHUH,
KOJUIEKTUBHAsI MBICIMTENbHAS JEATEILHOCTh B IPYIIAX MpPU BBINOJHEHUM JAOMALIHUX paloT, pelieHue
3aJ1a4 MOBBILLIEHHON CcJI0KHOCTU. [Ipu 3TOM HMCIOIB3YIOTCS TIEPBBIE TPU YPOBHSI (M3 YETHIPEX) CIOKHOCTH
U CaMOCTOSITEIbHOCTH: IpPOOJEMHOE H3JIOKEHHE Y4eOHOro Marepuana IpenojaBaTesieM; CO3JaHue
IperoaBaresieM NpoOJIeMHBIX CUTyalui, a o0ydaeMble BMECTe C HUM BKJIFOYAIOTCA B MX pa3pelIeHuE;
IpernojaBarelib JIMIIb CO37aeT HpOOJIEeMHYI0 CHUTyaluio, a paspemaror e€ olydaeMble B XoJe
CaMOCTOSTEIIBHON J€ATEIbHOCTH.

4. JluunocmHo-opuenmupogaHuvle mexHonro2uu obyueHusi, oOECleunBalOIIUe B XOIe Y4eOHOTro
mporecca yueT pa3iuyHbIX CIIOCOOHOCTEH 00y4aeMbIX, CO3MaHNE HEOOXOAMMBIX YCIOBUH ISl pa3BUTHS
UX UHAMBUIYAIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTU B yueOHOM nporiecce. JINYHOCTHO-
OpUEHTHUPOBAaHHBIE TEXHOJOIMH OOYYEHMsI DPEau3yIOTCsl B pe3yiabTare HHIMBUIYaIbHOTO OOILEHUs
IpernojaBareliss U CTyA€HTa MpH clladye KOJUIOKBUYMOB, IPHU BBIMOJIHEHUH JOMAIIHUX WHAWBUIYaJIbHBIX
3aJlaHuM, Ha €XKEHEICNIbHBIX KOHCYIbTALlUsX.

B nporecce oOyueHus: UCHOIB3YIOTCSI HHTEPAKTUBHBIE METOJIbI OOYUYEeHMsI: TBOPUECKHE 3aJaHMs,
pa3paboTka NMPOEKTOB, paboTa B MajlbIX IpyIMax, HCCIEI0BATENbCKUNH MeToJ] 0OydyeHHsl, AEJOBble U
POJIEBBIE UTPBI, KPYIJIbIE CTOJIBL, AUCITYThI, CEMUHAPHI.

MHHOBAIIMOHHBIE CITOCOOBI U METO/Ibl, UCIIOIb3YeMbIE B 00pa30BaTeIbHOM MpoIlecce, OCHOBAaHBI Ha
HCIIOJIb30BaHUM COBPEMEHHBIX JOCTHKEHUI HAayKu U MH(GOPMAIMOHHBIX TexHojorui. HarpaBieHsl Ha
MOBBIIIEHUE KauecTBa MOATOTOBKM IIyTEM pa3BUTHUSA Y CTYIEHTOB TBOPYECKHX CIIOCOOHOCTEH U
CaMOCTOSITENIbHOCTH (METOJbl TMPOOJIEMHOTO OOYYEHHs, HCCIIEJ0BATENbCKUE METO/bl, TPEHUHIOBBIE
(GopMbI, PEUTHHIOBBIE CHCTEMBbl OOyUeHHs W KOHTpOJIA 3HaHMHA W Jp.). HameneHsl Ha akTHBHU3aLMIO
TBOPYECKOTO IMOTEHIIMAJa W CaMOCTOSTENbHOCTU CTYIEHTOB M MOTYT pEallu30BbIBaThCs Ha 0aze
MHHOBAIIMOHHBIX CTPYKTYpP (Hay4HBIX Ja0opaTropuil, IEHTOB, MPEIIPUATHI U OpraHU3aIMii U JIp.).

B npouecce o0ydueHHs HCIONB3YIOTCS AKTUBHBIE M UHTEPAKTUBHBIE (OPMBI OOYUEHHUS: TBOPUECKHE
3ajaHus, pa3paboTKa MPOEKTOB, paboTa B MalbIX TIpyIIax, HCCIEIOBATENbCKUNA MeTon oOydeHus,
oOy4yeHHe Ha OCHOBE OMbITA, IUCKYCCHOHHBIE TEXHOIOTHH.

TpanuioHHble JEKIMU U JTAOOpaTOpHbIE 3aHATHUSA TNPOBOIATCS B (hopMe C HCHOIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJOTHUH.

Jlexuus-nuanor — conep’kaHue IMOAAETCS Yepe3 CEPUI0 BOIIPOCOB, Ha KOTOPBIE CTYACHT JOJIKEH
OTBEYaTh HEMOCPEJACTBEHHO B XOJI€ JIEKIIUH.

OmnnaiiH-ceMUHap — pPa3HOBUAHOCTh BEO-KOH(EpPEHIMH, TPOBEIACHUE OHJIAWH-BCTpEY HIIU
npe3eHTanuil yepe3 MHTepHET B pexuMe peanbHOro BpeMeHW. KakIbli M3 yJaCTHUKOB HaXOAMUTCS y
CBOETO KOMITbIOTEpa (CpeICTBa CBS3M), a CBSI3b MEXAYy HUMH TMoJJepkuBaerci uepe3 HWHTepHeT
MTOCPEICTBOM 3arpyKaeMoro MpuiIoKeHHs, yCTAHOBIEHHOTO Ha KOMIIbIOTEPE KaXKA0ro ydacTHUKa (Zoom,
Meet, Skype u ap.)

Buneoxkondepenmus — ceanc BuaeokoHpepenicsszu (BKC) — 3To TexHOIOTHsS MHTEPAKTUBHOTO
B3aMMOJICHCTBUS IBYX M OoJiee yYaCTHHKOB O0Opa30oBaTeNbHOTO Ipolecca i oOMeHa MHpopManueil B
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peanbHOM PeXUME BPEMEHHU.

TexHOMorus AMEKTPOHHOTO 00yUeHHS (pearu3yeTcsl Py MOMOIIH MIEKTPOHHON 00pa30oBaTeIbHOM
cpeast COI'Y npu wucnons3oBanuu pecypcoB ObC, mnpu mnpoBeAeHWH aBTOMATU3UPOBAHHOTO
TECTUPOBAHUSA U T. 11.).

IIpumeuanus:
1. Bce Buabl ydyeOHON pabOTBl MOTYT NPOBOJUTHCS IUCTAHIIMOHHO HAa OCHOBAaHMM JIOKaJbHBIX
HOPMAaTUBHBIX aKTOB.
2. B nensx peann3anuu MHIUMBUAYaJIbHOTIO IOJAXOJAa K OOYUEHHIO CTYAEHTOB, OCYILIECTBIISIOLIMX

y4eOHBI Tpolecc MO0 HMHAWUBUAYAJIbHONW TPACKTOPHUH B PaMKax HHIMBUAYaJbHOTO pabodero IuiaHa,
W3yYCHHE JAHHOW JMCHUIUIMHBI MOXET OCYIIECTBIATHCS Yepe3 HWHAMBHAYAJIbHbIC KOHCYJIbTALIMH
[peroaBarelisi 04HO, B 4aChl KOHCYJIBTAIIHMM, 110 JIEKTPOHHOM MOYTe, a TaK)Ke ¢ Hcmoab3oBanuem Webex,
wiarGopmbl AucTaHnnoHHoro obyuenus Moodle, nuunbiii kabunet cryaenta Ha caiite COLY, apyrux
anemenToB DMOC COI'VY.

7. YueOHO-MeToan4ecKoe odecrnedeHne caMmoCTosiTeJIbHOM padoThl

CamocrosarenbHass pa0oTa  CTYIEHTOB, IpeAyCMOTpEHHass Yy4eOHbIM IUIAHOM, JOJDKHA
COOTBETCTBOBaTh 0Oosiee TIIyOOKOMY YCBOGHHIO H3y4aeMOro Kypca, (OpPMHpPOBaTh  HABBIKH
HCCIIEI0BATENIbCKOW pabOThl U OPUEHTUPOBATH CTYJICHTOB Ha YMEHUE NPUMEHATh TEOPETUUECKUE 3HAHUS
Ha IPaKTHUKE.

3amaHus A7 CaMOCTOSITEIbHOM paboThl COCTABISAIOTCS IO pas3jieiaM M TeMaM, IO KOTOPbIM He
MPEyCMOTPEHbl  ayIUTOpPHbIE  3aHATHs, JIMOO TpedyeTcsl JOMOJHUTENBHO MpopaboTarh WU
[IPOaHAIU3UPOBATh PACCMaTPUBAaEMbIil MpenogaBaTeeM MaTepral B 00beMe 3aIIaHPOBAaHHBIX YaCOB.

3aaHus IO CaMOCTOSITENIbHON paboTe MO JUCHMILINHE MOTYT ObITh CIIEAYIOLIUX BHUJIOB!

® KOHCIEKTUPOBaHME NEPBOMCTOYHUKOB U APYroi yueOHOI TuTeparypsl;

e npopaboTka y4eOHOro marepuana (1Mo KOHCIEKTaM JIeKIUil yueOHON M HayyHOH JuTeparype) U
MOATOTOBKA JIOKJIAZOB HAa CEMMHApax M MPAaKTUYECKHUX 3aHATHAX, K YY4aCTHIO B TEMaTHMUYECKUX
JUCKYCCHSX U JIEJIOBBIX UTPaXx;

e paboTa C HOPMAaTUBHBIMU JIOKYMEHTaMH M 3aKOHOJATENIbHOH 0a30i; MOMCK M 0030p Hay4YHBIX

nyOJIMKaIMK U 3JEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUH, TOJrOTOBKA 3aKIIIOUEHUS 110 0030pY;
BBITIOJTHEHHE KOHTPOJIbHBIX Pa0OT, TBOPUECKUX (IIPOEKTHBIX) 3aJaHHI;

peleHue 3a1a4, BbIMOJIHEHHE YIIPaKHEHHIA;

HanucaHue pedeparos (3cce);

paboTa ¢ TecTaMH U BOTIPOCAMU JIJIsl CAMOTIPOBEPKU;

MOZIETTUPOBAHNE W/UITH aHAIN3 KOHKPETHBIX TPOOIEMHBIX CUTYAIIHIA;

aHallM3 CTATUCTHYECKUX U (AKTHUECKUX MaTepHalioB, COCTABJICHHE BBIBOJIOB Ha OCHOBE
IIPOBEJCHHOI0 aHAJIN3a U T.1I.

CamocrosTenbHass paboTa JOMKHA HOCHTH CHCTEMaTHMYeCKHM XapakTep, ObITh MHTEPECHOW H
MIPUBJICKATEIbHOM Ul CTYACHTA.

Pe3ynbraTel caMOCTOSATENBHON pabOThl KOHTPOJIMPYIOTCS IMpPENoaBaTesieM U YUUTHIBAIOTCSA MPU
arTecTalMu CTyaeHTa (3auyet). [Ipu 3ToM nNpoBOAATCS: TECTUPOBAHME, SKCIIPECC-ONPOC HA CEMUHAPCKUX U
MPaKTUYECKHUX 3aHATHUSX, 3aC]yIIMBaHUE JO0KIAJ0B, IPOBEpPKa MHUCbMEHHBIX padoT U T.A.

CamocrositennbHass ~ paboTa  CTyAGHTOB 1O  JaucuuIiuinHe  «MeToasl  pasnmeneHuss U
KOHIICHTPUPOBAHUS B aHATUTHYECKON XMMHM) BKJIIOUAET BBHITIOJHEHHE JOMAITHUX 3aJaHUi K KKIOMY
MPAKTUYECKOMY 3aHATHIO. 3aJaHus COAEpKaT YCTHYIO MOJTIOTOBKY I10 TEOPETUYECKUM BOIPOCAM,
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MOJTOTOBKY JOKJIAJ0B K KaXJIOMY 3aHITHIO U UTOroBOro pedepara mo BbIOPaHHOW MM MPeIOKEHHON
cTyneHToM TeMe. Jloknazsl U pedepar JOJKHBI COIIPOBOXKIATHCS IPE3EHTALUEH IO TeME.

JUIs MOATOTOBKM K 3aHATHSIM CTYIEHTBl MOJB3YIOTCS y4eOHHMKaMH M Y4eOHBIMH IOCOOUSAMH,
yKa3aHHbIMM B CIIMCKE PEKOMEH/IOBAaHHOW JIMTEpaTyphl, a TakKe MHTEPHET-UCTOUYHUKaMu. Bce
METOIMYECKHE MaTepuabl IPEACTABIEHbl B CUCTEME TUCTaHIMOHHOTO 00yueHus COI'Y.

MeTonuyecKkue yKa3aHus K CaMOCTOSATEILHOM padoTe CTy1eHTOB

IHoaroroBka pedepara U 10KJIaJa O HEMY ¢ KOMIIBLIOTEPHOI NMpe3eHTalUei.
PaGoty Hajg pedeparom MOXKHO YCIOBHO MOAPA3ICIUTH HA TPU dTara:

1.  IloaroToBUTENBHBIN 3Tall, BKIIOYAIONUN U3ydeHHUE MPEAMETa UCCIICIOBAHMUS, BEITIOTHCHHE
AKCIIEpUMEHTA (€Cu HE0OXOIUMO ).
2. V3nokeHue pe3yJabTaToB U3yUYCHHUsS B BUJIC CBSI3HOTO TEKCTA.

3. Joxumaz (yctHOE coobuieHne) o reme pedepara, IpomLTIOCTPHPOBAHHOE MTPE3CHTAIIUCH.

[ToaroroBuTeNnbHBIN 3TAI pabOTHI BKIHOYAET B CeOs:

1.1. Bri6op (popmMyIIupOBKY) TEMBI.

1.2. ITouck UCTOYHUKOB.

1.3. PabGota ¢ ucrounukamu. Paboty ¢ uCTOUHMKaMM HaJl0 HAYMHATh C O3HAKOMMTEIBHOIO YTEHUS,
T.€. IMPOCMOTPETh TEKCT, BBIIEIAS €ro CTPYKTypHble eIuHulbl. llpu O3HAKOMHUTEIBHOM YTEHUU
3aKjIaJIKaMd OTMEUAaloTCS TE CTPaHULbI, KOTOpble TpeOyroT Oosiee BHUMATEIbHOrO u3ydeHus. B
3aBUCUMOCTH OT pe3yJIbTaroB O3HAKOMHUTEIbHOTO YTEHUs BBIOMpAaeTCs JalbHeHmuili crnocod paboTsl ¢
ucrouHukoM. Ecim 1yist paspenieHust mocTaBIeHHON 3aa4u TpeOyeTcsl H3y4eHrne HEKOTOPhIX ()parMeHTOB
TEKCTa, TO HCHOJB3YeTCS METO BBHIOOPOYHOTO uTeHHs. Ecim B KHHre HET MOAPOOHOTO OINIABJICHUS,
cieayeT oOpaTUTh BHUMAaHUE HA NpeAMETHbIC U UMEHHbIEe yKa3zarenu. M30paHHble (parMeHThl MM BECh
TEKCT (€CIU OH IIeJIMKOM MMEET OTHOIIEHHE K TeMe) TpeOYyIOT BAYMYHMBOIO, HETOPOIUIMBOTO YTEHMS C
«MBICIICHHOH npopaboTKoii» Marepuana. Takoe yTeHHe MpeanonaraeT BbieieHre: 1) IIaBHOro B TEKCTE;
2) OCHOBHBIX apryMeHTOB; 3) BbIBOIOB. Oco00€ BHUMaHUE cieayeT 0OpaTuTh Ha TO, BBITEKAET TE3UC U3
apryMeHToB wiu HeT. HeoOXxoauMo Takke MpoaHaIu3upoBaTh, KaKWe W3 YTBEP)KIEHUN aBTOpa HOCST
npo0IeMaTUYHbIN, TUIIOTETUYECKUIA XapaKTep U YIOBUTH CKPBIThIE BOTIPOCHI.

1.4. Co3pnaHue KOHCIEKTOB /aisi HamucaHus pedepara. IlogroroButenbHblil 3Tanm paboThI C
JUTEPaTypOl 3aBepIIAeTCsl CO3JaHMEM KOHCIIEKTOB, (PMKCHPYIOIIMX OCHOBHBIE TE3UCHl M apryMEHTBI.
Ecin B KOHCIEKTax MPUBOJATCS IUTAThl, TO HEMPEMEHHO TOJKHO OBITh JTaHO yKa3aHHWE Ha HWCTOYHHUK
(aBTOp, HA3BaHUE, BBIXO/IHBIE AaHHBIE, No CTpaHMIIbI).

1.5. BeinonneHue sKkcniepuMenTa (eciau HeoOX0AUMO).

2. Coznanue tekcra pedepara (20-30 ctp.). Tekcr pedepara 10mKeH NOAUUHATHCS ONPEAETICHHBIM
TpeOOBaHUSAM: OH JIOJKEH PAacCKpbIBaTh TeMy, 00JaJaTh CBA3HOCTBIO U IIENBHOCTBIO. PacKkpbiTHe TEeMBI
MPEIONAraeT, YTO B TEKCTE M3JIaraeTcsl OTHOCSIIMICS K TeMe MaTepuai U MpeiaraloTcs MyTH pereHus
cofieprKallelicss B TeMe IMpOoOJeMbl; CBA3HOCTh TEKCTa MPEINOJaraeT CMBICIOBYIO COOTHOCUTEIBHOCTD
OTJENIbHBIX KOMIIOHEHTOB, a IIEJIbHOCTh - CMBICIOBYIO 3aKOHUEHHOCTh TeKcTa. M3nmoxeHne marepuana B
TEKCTE JOJDKHO TIOAYMHATHCS OINpPEAETICHHOMY IUIaHYy - MBICIUTENBHON CXeMe, IO03BOJISIONIeH
KOHTPOJIMPOBAaTh IOPSIOK PACIONOKEHNs YacTed TEKCTa. YHHMBEPCAJIbHBIM IIJJaH HAyYHOTO TEKCTA,
MOMUMO (OPMYJIUPOBKU TEMBI, MPEANOIaracT U3JI0KEHHE BBOJHOTO MaTe-puajia, OCHOBHOTO TEKCTa U
3aKJIFOUEHUS.

[TomyueHHble pe3ynbTaThl MPEACTABIAIOTCS B BHAE Aokiana (5-7 cTpaHul) C Npe3eHTauue, B
KOTOPOM JIOJKHO OBITh OTPaXXEHO CoJiepKaHue mpojenanHoi pabotel. [1o pe3ynbTaraM nenaercst ycTHOE
cooOuieHre Ha 5-7 MUH.

Kpurepun ¢popmMupoBaHus OLCHOK NPH NpeacTaBJIeHNH pedepara
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[Tpu onenke pedepara yauThIBAIOTCS:
1. 3HaHus U yMEHHUS Ha ypOBHE TpeOOBaHMUI IIPOrpaMMbl IPUKIIAAHON XUMUU: 3HAHUE
dakTHyecKoro Marepuasa, yCBOeHHE OOIIUX MPeACTaBICHUH, OHATHIA.
YMeHue OpueHTHPOBATHCS B IPO(HECCHOHABHBIX UCTOYHUKAX WHPOpMAIMK U paboTaTh C HUMH.
KynbTypa nucbMeHHOT0 U3JI0KEHUSI MaTepHalia.
Ymenne opopMIISITh pe3ylbTaThl PA0OTHI.
YMeHue 4€TKO U JIOTUYHO JJOJIOKUTH OCHOBHBIE PE3YJIBTAThl pa0OTHI.
KadecTBo 1 HHPOPMATUBHOCTH HIUTFOCTPALIMOHHOTO MaTepHaa.
YMeHue rpaMOoTHO, YETKO OTBEUaTh Ha BOMPOCHI U BECTH apryMEHTHPOBAHHYIO IUCKYCCHIO.
YmMmenue paboTarh B rpyIIie.

N~ WD

Kputepun ouennBanus pedepara

Ouenka, 0a/ Onucanue
5 Bo BBenenun uetko cHoOpMymuUpOBaH TE3UC, COOTBETCTBYIOIUIMI Teme
(oTHM4HO) JTOKJIa/1a, BBITIOJIHEHA 3a/1a4a 3aHHTEPECOBATh O0YUYaAIOIINXCS;

JICJICHUE TEKCTa Ha BBEJECHUE, OCHOBHYIO YaCTh U 3aKJIIOYCHUE.
B ocHoBHOl yacTu:

JIOTUYHO, CBSI3HO U TIOJIHO JI0KA3bIBAE€TCS BBIIBUHYTBIN TE3UC;
3aKJIFOUEHHUE COJAEPIKUT BBIBOJIbI, JOTUYHO BBITEKAIOIINE U3 CONEPKAHUS
OCHOBHOI1 4acTu;

JUIL  BBIPAXKEHUS CBOMX MBICIEH HE TOJBb3YETCA  YIPOIIEHHO-
NIPUMUTUBHBIM SI3bIKOM;

JEMOHCTPHUPYET MOJTHOE TOHUMAHKE MPOOIEMBI;

MPEACTABIICHA IPE3EHTALUS K TOKIIALY;

MOJTYYEHBI MPABUJIBHBIE OTBETHI HA BCE BOMPOCHI MPETNOJABATENS;

Bce TpeOoBaHMs, TMpeabsaBiseMble K odopmieHuio pedepara,

BBITIOJTHCHEI.
4 Bo BBenmeHun 4etko cHOpMYyIHpPOBaH TE3HMC, COOTBETCTBYIOIIMN TeMe
(xoporIo) JOKJIaga, B M3BECTHOM Mepe BBINIOJIHEHA 3ajada 3aMHTePECOBaTh
o0y4Jarommxcs;

B OCHOBHOW 4YacTH JIOTHYHO, CBSI3HO, HO HEJIOCTATOYHO ITOJHO
JTOKa3bIBAETCS BBIIBUHYTHINA TE3UC;
3aKIIIOUCHUEC COACPIKUT BBIBOABI, JIOTUYHO BBITCKAIOIIHWEC U3 COACPKAHUA
OCHOBHOH 4acCTH;
MpEACTaBICHA MMPE3CHTAIUS K TOKIaIY;
JUISL BBIPQXXCHHSI CBOMX MBICTICH CTYIEHT HE MOJb3YeTCs YIPOIIEHHO-
IIPUMUTUBHBIM SA3BIKOM;
MOJTy4eHBI TPABUIIbHBIE OTBETHI HE Ha BCE BOMPOCHI MPENoIaBaTes;
Bce TpeOoBaHUs, TpeabsBiIsieMble K odopmiienuio  pedepara,
BBITIOJTHEHBI.
3 Bo BBemenunm Tte3uc cHOpMYTHMpOBAaH HEYETKO WM HE BIOJHE

(YIOBIIETBOPUTENHHO)  COOTBETCTBYET TEME BBICTYIIJICHUS;
B OCHOBHOM dYacTH BBI)IBHHYTBIﬁ TE3UC JOKA3BIBACTCA HEIOCTATOYHO
TOTUYHO (YOSIUTENbHO) U TTOCIIE0BATENBHO;
3aK/IIIOUCHUEC COACPKUT BBIBOJAbI, HE€ IIOJTHOCTBIO COOTBECTCTBYIOIIHUEC
COJZIEPKaHHUIO0 OCHOBHOM 4acTH;
MIpe/ICTaBICHa MPE3eHTalus K JIOKJIaay, HO UMEIOTCS I'paMMaTHYeCKHe
OIIIMOKH,
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CTYIEHT HE CMOT YE€TKO OTBETHTh Ha BOIPOCHI MTPETOAABATENIS;
S3BIK PAOOTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa;
HMMEIOTCS He1oueThl B 0opMIIeHUN pedepara.

2 Bo BBemenum Te3uc cGHOpPMYTMpPOBAaH HEYETKO WJIM HE BIIOJHE

(HEyIOBIETBOPUTEIILHO) COOTBETCTBYET T€ME JOKJIA/a;

B OCHOBHOH 4YaCTH BBIIBUHYTBIH TE3UC IOKA3bIBACTCA HEIOCTATOYHO
JIOTUYHO (YO€IUTEIBHO) U MOCIIEI0BATENBHO;
B 3aKJIIOYCHUU BBIBOJBI HE IIOJIHOCTBIO COOTBETCTBYIOT COJCPKAHMIO
OCHOBHOM YacTH;
S3BIK PAOOTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa;
odopmieHUE pabOTHI HE COOTBETCTBYET TPEOOBAHUSM.

IMoaroroBKa K KOJUIOKBUYMY

[ToaroroBka K KOJJIOKBHYMY IpeIojaraeT TIyOOKOe M3ydeHHE CTYACHTAaMH PEKOMEHIOBAaHHBIX
paboT, OCMBICIIEHHOE WX KOHCIIEKTUPOBAHHE, TPOBEJACHHE MPETNOAaBaTEIeM KOHCYAbTAUH
0 3aJa4ax MU XapaKTCpe MPOBCACHHA KOJUIOKBUYMA, O TpC6OBaHI/I$IX K CTYACHTAaM I10 CJIOKHBIM U HCACHBIM
BOMPOCaM pabOTHI.

KonsiokBuym — 3T0 He TONBKO (popMa KOHTpOJISE CaMOCTOATENBHON pPabOTHl CTYAEHTOB Haj
MEPBOMCTOYHUKAMH, opMa MPOBEPKU UX 3HAHMI (OIHA M3 PA3HOBHAHOCTEH YCTHOTO SK3aMeHa), HO U
METOJI YIITyOJIeH!s, 3aKPETJICHUs 3HAaHUK CTYJICHTOB, TaK KaK B XoJie Oecelbl MpernoiaBareib pa3bsicHIET
CJIOKHBIE BOIIPOCHI, BO3HUKIINE Y CTYEHTOB. KOJUIOKBHYM CONEPIKUT AIIEMEHTHI U MPOBEPKH 3HAHUM, U
KoHCybTalu. OIHAKO HEeNb3s MPeBpallaTh KOJUIOKBUYM HHU B KOHCYJIBTAIIMIO, HU B 9K3aMEH.

3agauya KOUIOKBMYMa — JOOUTHCS IIyOOKOTO M3Y4YEHHS CTYJIEHTaAaMHU PEKOMEHJIOBaHHBIX paboT,
TEM, pa3/le’oB Kypca; MNpoOyIWTh CTPEMIIEHHE OBJIaJeTh OOrarblM TEOPETHMUYECKUM HacJeIueM;
OCYIIECTBUTh KOHTPOJIb CaMOCTOSITENIbHON padoThl CTYyIeHTOB. IlOCKOJIBKY KOJIJIOKBUYM SBIISI€TCS
NPOBEpKONM 3HAaHUI CTYIEHTOB, OH NPOBOAMUTCS Kak HMHJIMBUAYyalbHas Oecena mpenoiaBaTens co
CTYACHTOM, HO, TaK KaK OI[HOI\/JI M3 INIaBHBIX 3a1a4 KOJUIOKBHYMa ABJIACTCA yrny6neHHe 3HAHWUHN CTYACHTOB,
co0ecezioBaHUE CJeNyeT NMPOBOAUTH B IMPUCYTCTBUM TPYNIbl CTYyIEHTOB. Eciu cTyleHT, ¢ KOTOpBIM
OecenyeT mpernojaBareiib, He OTBEYaeT HAa MOCTABJICHHBIA eMy BOIPOC, PEKOMEHAYETCsl aJlpecoBaTh 3TOT
BOIIPOC APYTUM cTyfaeHTaM. TakuM oOpa3zom, Oecena HaeT ¢ TPYINIon CTYACHTOB MO JJAaHHOW paboTe WiIn
npo0ieMe, OCBEIICHHOM B HECKOJIbKUX paborax. B sToM ciyyae HeOOJBIION KOJUIEKTUB CTYICHTOB
paboTaeT akTMBHO M BJIYMYMBO, TaK KaK KaKIbli CIEIUT 3a paboToO, JOMOJHSET APYroro CTYAEHTa,
YYacCTBYET B CIIOpE U 00CYKIACHUU.

Ecmu Ha »K3amMeHEe HE PEKOMEHIyeTcs IepeOMBaTh CTYIEHTOB BO BpeMsi OTBETa, TO B XOIE
coOecerOBaHUs TPETOABATENIb MOXKET 3a/1aBaTh BOIMPOCHI TPHU HW3JIOKEHUHM CTYICHTAMH Marepuana,
HanpaBJIsATh Oecedy, BKJIrouarh B Oeceny Jpyrux cryaeHtoB. CobOeceoBaHHE HE JIODKHO HOCHUTH
dbopmanpHOTO Xapakrepa. [lodToMy HE pPEKOMEHIYeTCsl Ha KOJUIOKBHYM OJHOBPEMEHHO BBI3BIBAThH
OOJIBIITYIO TPYIITY CTYJCHTOB.

K crynenTam, cIalmuM KOJVIOKBUYM, NPEAbABIAITCA 00bIYHO CJIeAYIOLMe TPeOoBaHM s

Kaxaplii CTyneHT [OJKEH HMETh KOHCIEKT pabOThl, KOTOPBIH MOXKET OBITh OTHOCHTEIBHO
KpaTKuM, HO cofepkaTenbHbIM. KookBuyM 6e3 KOHCHEKTOB paboThl MPOBOIUTH HE CleayeT, nbo He
MOYET OBITh TTYOOKOTO, CEphE3HOTr0 W3ydeHHUs paboT 0e3 WX KOHCIEKTHUPOBAHUS, 3HAHUS KAaTETOPH,
packpbIThIX B padote. CTymeHT JOKEeH BHJIETh 33 KaKJIOW MPaBOBOM KAaTeropwei M 3KOHOMUYECKUM
MOHSITHEM pealibHbIe MPOIIECCHl U SIBICHUs 00IIeCTBEHHOU KU3HU. CTYNEHT JOJDKEH 3HATh CONEpiKaHue
paboThI, OTAENBHBIX TJIaB W MmaparpadoB, CTPYKTypy paOOTBI B IIEJIOM, YMETh OCBETUTH OT/CIIbHBIC
BOTIPOCHI KOKIOW pabOTHI M pa3BUTh KAXKIYIO MPOOJIEMY B YKa3aHHBIX paboTax.

Ha KomokBHyMe CTYIIEHT XOPOIIO «PACKPBIBAETCS», OH BHICKa3bIBAET BCE CBOM COMHEHUSI, 3a/1a€T
BOIIPOCHI, UHOTJa CIIOPHUT C NPCIIOAaBaTCICM. HO3TOMY OpeaoCTaBIIACTCA BO3MOXKHOCTL JTYyUHIC Y3HATh
Ka)KJIOTO CTYJEHTA U JIy4Ille OpraHu30Barh nuddepeHIInpoBaHHOE 00yUICHHE.
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Ha cnenyromue ob1ye BOPOCH CaeayeT oOpaTuTh BHUMAHHUE CTYJACHTOB IPH IMOATOTOBKE
K KOJUIOKBUYMY U BO BpeMs KOJUIOKBHYMa:
Koraa u ¢ kako# 1iepto HarMcana padora?
Crpykrypa paboThl.
OcHOBHBIE IPOOJIEMBI, pacCMaTpUBaeMbIe B paboTe.
Hcropudeckoe v MeKIYyHAPOAHOE 3HAYCHUE PaOOTHI.
[IpenogaBarenb MOCTAaHOBKOM BOIPOCOB MOYKET HAIIPABJIATH Oeceny.
Crnenyer oOpaTuTh BHUMaHUE Ha TO, YTO Ha Kadenpe AOKEH UMEThCS MEePEUYeHb BOMPOCOB IS
KOJUIOKBHYMa, COCTaBIICHHBIA IO IJlaBaM W maparpadam paboThl WJIM OCHOBHBIM BOIPOCAM TE-MBI,
pasznena Kypca.

IIpumepHasi TeMaTHKA TOKJIAA0B U pedeparToB MO JUCHHUILIAHE

1. KonnyecTBeHHbIE XapaKTepUCTUKU YPHEKTUBHOCTH pa3esieHUs] U KOHIEHTPUPOBAHHUS.
2.OCHOBHBIE MOJIOKEHUS METO/Ia COOCAXKICHUA. TUIIBI KOJIJIEKTOPOB U TPeOOBaHMUsI, MPEABSABISIEMbIC K
HUM. 3akoH XJionuHa, npaBuiio Ilanera-Pasnca-XaHa.

3. KoyimuecTBEHHbIE XapaKTEPUCTUKH IKCTPAKIIMOHHBIX MPOLIECCOB: KOHCTAHTA PACIIPEAECICHNU,
KOHCTaHTa dKCTPaKIMU, KOA(DHULIUEHT pacipeielieHus, CTeNeHb u3BiedeHus. GakTop pasaesieHus.

4. Knaccuduxanus S5KCTpaKIIMOHHBIX CUCTEM 10 KUCIOTHO-OCHOBHBIM CBOMCTBAM SKCTPAreHTOB.
XapakTepucTrKa SKCTPAreHTOB. DKCTPaKIUs PACIUIaBICHHBIMU SKCTpareHTaMu. MeTozbl onpeeseHus
3JIEMEHTOB, IPUMEHSEMbIE ITPU aHAJIN3€ FKCTPAKLIUOHHBIX KOHIIEHTPATOB.

5.Metoapl aHanu3a, IpUMEHseMbIE B COUETAaHUHU C COPOIIMOHHBIM KOHIIEHTPUPOBAHUEM.
6.2JIEKTPOXUMHUIECKUE METO/IbI pa3IeIICHUSI.

7.9KCTpaKIus KaKk METO pa3eNieHus] U KOHIIEHTPUPOBAHMSL.

8.MeMOpaHHbBIE METOJIBI pa3JICIICHUS.

9.Xpomarorpadust kKak METON1 pa3AeTeHHs 1 KOHIICHTPUPOBAHUSI.

10. CpaBHeHUE pa3IMYHBIX METOJIOB Pa3ICIICHUS U KOHIICHTPHPOBAHHS

11. OcHoBHBIE 3aKOHBI U KOJTMUYECTBEHHBIE XapaKTEPUCTUKH SKCTPAKIUH.

8. OueHouHbIe cpeacTBa IS TeKYLero KOHTPOJISA YCIIeBaeMOCTH, py0e:KHOil arTecTallMy U
NMPOMEKYTOYHOM aTTeCTAllMH 110 UTOraM OCBOCHHS JMCIUIIIHHBI

TeKy'H_IHﬁ KOHTPOJIb 3HaHUM MMPOBOAUTCA ITYTEM OLICHKU BBIIIOJIHCHUA 38.,[[8.HPII>1 K IPaKTUYICCKHUM
3aHATUAM (KOHHOKBI/IYM&M), a TaKXXC YCTHBIX OTBCTOB Ha IMPAKTHYCCKUX 3aHATUAX, BI)ICTyrIJ'IeHI/II\/’I C
JOKJIagaMH U peq)epaTaMI/I, OIICHKHU IMOATOTOBJICHHBIX CTYACHTAMHA Hpe3CHTaI_II/II\/'I.

IIpumeps! 3aJaHNH K NPAKTHYECKUM 3aHATHAM

1. Yro mnoxmpasymeBaloT MO TEpPMUHAMH «pa3/ieleHue» M «KOHLeHTpupoBaHue»? I[IpuBeaurte
KJIaCCU(UKALIUIO METO/OB Ppa3JelIeHHs U KOHIIEHTPUPOBAHUS B 3aBUCHUMOCTH OT HAJIUYUS U
xapaxTepa (pa30BbIX MEPEX010B.

2. Jlokaxwure (MaTeMaTHYECKH), YTO JIKCTparupoBaHHWe APOOHBIMH TIOPIMSMH JKCTpareHTa Ooiee
3pPEeKTUBHO, YEM OTHOKPATHOE IKCTPAarupoOBaHUE TAKUM K€ CYMMapHBIM 00bEMOM 3KcTpareHTa’?

3. TlpuBemute BBIBOA (OPMYIIBI, CBS3BIBAIOIICH CTETIEHb OJHOKPATHOW SKCTPAKIWHU, KOAPPHUIIMEHT
pacripesielieH!s] U COOTHOILIEHHE 00BEMOB BOIHOM M OpraHnueckoi ¢as.

4. Tlocrpoiite rpaduk 3aBucumocTd Kod(dduuuenta pacnpenenenus amgonura (HB) wmexny
HENOJSIPHBIM ~ OPTaHMYECKUM pactBopuresieM U Bogod or pH. Ilokasarens KOHCTaHTBI
kuciaotrHoctd HB pasen 10,0; H2B+ — 7,0; BenuunHa KOHCTaHTHI pacnpeaesieHuss moyuekyia HB —
100, BenmnuMHA KOHCTAHTHI PACHIPECTICHHUS HOHOB MPEHEOPEKUMO MaJa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

[Tocrpoiite rpaduk 3aBucuMocTy Ko3pduiinenTa pacnpeneneHus ciadboro ocHoBanus (B) mexay
HENOJSIPHBIM OpraHMYecKuM pactBoputesneM W Bogol or pH. Iloka3arens KOHCTaHTBI
KHCIIOTHOCTH KHCJIOTBI, CONpPSDKEHHOM € HCCIelyeMbIM OCHOBaHHeM, paBeH 7,0, BelMyuHA
KOHCTaHTBI paclpenencHuss Mosiekya ocHoBaHusl — 100, BeaMuMHA KOHCTaHTBI pacHpeiesieHus
COMPSIKEHHON KUCIIOTHI TPEeHEOPEeKUMO MaJia.

Uro Takoe peakuumoHHas okcrpakuus? IlpuBeaure mnpumepsl (HanumumTe — (GopmyIbl)
KaTUOHOOOMEHHBIX, aHHOHOOOMEHHBIX U KOOPJMHAIIMOHHBIX 3KCTPAreHTOB.

[TpuBeauTe BBIBOA (OPMYJIBI, CBA3BIBAIONICH CTETIEHb HKCTPAKIIUH, KOAPPHUIUEHT pacipeaeIeHus,
COOTHOLIEHHE 00BEMOB OPraHUUECKO 1 BOAHOM (a3 U UUCIIO SIKCTPAKIIHIA.

Kakoit »kctparent, xjopodopMm wim TeTpaxiiopmeTaH, oOecrednBaeT Oonee 3hdexkTuBHOE
pasznenenue (denona u 1-HadTona, eciaum KOHCTaHTHI pactpeaeneHus ux mexay CHCI3 u H20
paBHBI, COOTBETCTBEHHO, 1,9 1 67, a mexxay CCl4 u H20 — 0,5 u 17?

[Toctpoiite rpaduk 3aBucuMocTH Kod(hdunnenta pacnpeaeneHus ciaboit kucnorsl (HA) mexay
HEMOJSIPHBIM ~OpPraHMYecKHM pactBopuresieM ©  Bogol or pH. Iloka3arenb KOHCTaHTHI
KHCIIOTHOCTH HCCIIeyeMOi KucinoTel paBeH 7,0, Benn4yMHa KOHCTaHTHI pacmpenenenus — 100,
BEJIMYMHA KOHCTAHThI paclpeaeseHus CONpsHKEHHOTO OCHOBaHMS (A— ) MpeHeOpeKUMO MaJa.

C nmoMoIIbI0 KaKoro 3aKOHa MOXET OBITh ONKCAaHO SKCTpaKIMOHHOE paBHOBecue? [IpuBenute ero
MareMaruyeckoe BbIpakeHHWe. UYTo Takoe KOHCTaHTa  pacrpeneneHus, Kod(QUIHESHT
pacnpezeneHusi, CTeleHb OJHOKPATHOM SKCTPAKIIUHN, KOHCTAHTA SKCTPAKIIHH?

JlaiiTe ompeneneHNe TEPMUHAM <(OKHIKOCTh-)KUJKOCTHAsI SKCTPAKIHA», SKCTPAreHT, JKCTPAKT,
PEIKCTPAKIIHSL, PEIKCTPATEHT, PEIKCTPAKT.

Paccunraiite k03(h)(HUIIMEHT KOHIIEHTPUPOBAHUS IS 1[EJIEBOTO KOMIIOHEHTa — BEIIeCTBa A, eciin
IpU DKCTPAKIIMA B OPTaHUYECKUU PACTBOPHUTENb MepexoauT 99% OT HMCXOMHOTO KOJIMYeCTBa
BemectBa A u 0,1% oT ucCXoAHOro KonuyecTBa OajuIaCTHBIX BEIIECTB, COJAEPKAILIUXCS B
HCCIIelyeMOi MaTpuIle.

Koadduuuent pacnpenenenuss amuHopeHa3oHa MexJay O€H30I0M U BOAOW paBeH 6,8, a
kodpunmrent pacnpenenenus Qenazona — 0,09. Paccumraiite xodpduimeHt pazmeneHus
aMMHO(EeHa30Ha U (peHa30Ha MPHU UX SKCTPAKIIUU OEH30JI0M U3 BOJAHOTO PACTBOpA.

Paccunraiite kK03((GUIMEHT KOHIEHTPUPOBAHMUS [UIS BEUIECTBa X, €CIM MpPH OSKCTPAKIUU B
OpraHUYeCKUI pacTBOpUTENb NepexoauT 95% ot ucxoaHoro konuuectsa Bemectsa X u 0,1% or
MCXOHOTO KOJIMYECTBA OaJIJIaCTHBIX BEILLECTB, COAEPKAIUXCS B UCCIIETyEMON MaTpHIIE.

Paccuuraiite KoappuumeHT pacnpenenenus peapruHa Mexay Xia0pohopMoM U BOJOW, €clid Ipu
onHokparHoi skcTpakiuu 200 i1 CHCI3 u3 100 M BogHOU (a3bl B SKCTpAKT nepexomuT 84%
ankanouaa. 222. Kakoe MUHUMalIbHOE YMCIO OHKCTPAKIUM mopuusamu OenHzona mo 10 mi
He00X0IMMO IPOBECTH IS U3BiedeHUsI He MeHee 99% HukoTuHa u3 100 M BonHOM (assl, ecnu
K03((UIIMEHT pacnpeaeeHUs HUKOTHHA M1y O€H30JI0M M BOJIOM paBeH 9.

PaccunraiiTe crenenp u3BiaedeHus Kuciotel, umeromeit pKa = 4,0, npu skctpakuuu e€ 50,0 M
CHCl3z u3 25,0 ma Bognoii ¢a3sl npu pH 3,0. 24 KoHcTaHTa pacnpeneneHust MOJIEKY! KHCIOTHI B
cucreme CHCl3/H20 pasna 10,0, koHCTaHTY pacrpe/ieieHusi aHHOHOB CYMTATh paBHOH 0.

Paccuuraiite ko3dunment pacnpeneneHus KoperuHa MeXAy XJIOpopOpMOM U BOJOW, €CIH MpU
OHOKpaTHOM AKcTpakiumu 25,0 M xsopodopma u3z 10,0 it BomHOHM ¢as3el B SKCTPAKT MEPEXOIUT
98,1% OT MCXOAHOr0 KOJNYECTBA aJIKaI0u1a.

Koaddunuent pacnpenenenuss O€H30iHON KUCIOTHI MEXYy AUATUIOBBIM 3()UPOM U BOAON paBeH
78. Kakoii 00bEM OpraHMYECKOTO PACTBOPHUTENS CIEAyeT B3sTh, YTOOBI 3a OIHY JKCTPAaKIHIO
u3Bneub u3 10,0 M BonHOM dazer 99% GenzoitHoi kucnotel? 226. Koaddumment pacnpenenenus
CAJIMIIMIIOBON KHCIOTHl MEXIY TUATUIOBBIM 3¢hupoM M Bomoi paBeH 170. M3 kakoro o0Obéma
BomHOU (a3bl 3a omHy H9kcrpakmuio 10,0 M audTHIOBOTO 3dUpa MOXKHO u3BICYs 99%
CaJIMIUIOBON KUCIIOThI?
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19.

20.

21.

22.

Koaddunment pacnpenencHuss ajkaiouga XUHHHA MEXAy XJopodgopmom W Bomoil paBeH 117.
Ckonbko % XUHMHA NMEpeuIET B OpraHM4ecKUi pacTBOpUTENb NpU 3KcTpakuuu ero 10,0 mu
CHCl3z u3 50,0 M BostHO# hazb1?

PaccuuraiiTe cTeneHb M3BICUEHUS OpraHudeckol Kuciorsl, umeromeid pKa = 4,20, npu
skcrpakuu e€ 50,0 mn CHClz u3 25,0 mut BogHoi ¢azer pu pH 2,50. Koncranra pacnipenenenus
HEHMOHM3UPOBAHHBIX Mosiekyn kuciaotel B cucreme CHCls/H2O paBHa 25, koHcraHTy
pacnpezeneHus aHUOHOB CYUTATh MIPEHEOPEKUMO MAaJIOH.

PaccuuraiiTe cTeneHb M3BIEUEHHs OpraHMYeckoro ocHomaHus, numeromero pKBH+ = 8,50, npu
skcrpakmuu ero 25,0 mu CHCls w3 10,0 mom Bomuo#t ¢aser mpu pH 10,5. Koncranra
pacrpee/icHusl HeHMOHU3UPOBaHHBIX MoJieKyn ocHoBanus B cucreme CHCl3/H2O pasna 20,
KOHCTAHTY pacrpeiefieHus: KaTHOHA (CONPSsKEHHOM KUCIIOTHI) CYMTATh IPEHEOPEKUMO MaJIOH.
Koaddunment pacnpenenenuss XuHUHA MKy OCH30JI0M U BOfoi paBeH 16. Kakoe MuHUMaNIbHOE
YHCIIO dKCTpakiuil nopuusimu Oenzona mo 10,0 My HEoOXOAMMO MPOBECTH JJIsl U3BJICUCHUS HE
menee 99,9 % xununa u3 100 M BogHOH ¢a3pi?

BOI[pOCbI U 3aJaHUSA AJIA CAMOKOHTPOJIS ITPHA MOATOTOBKE K IIPAKTHYCCKHUM 3aHATHAM

KosstoxkBuym Ne 1

1. Ponp pasneneHus U KOHLEHTPUPOBAaHUS B aHAIUTH4eCcKol Xumuu. COBpPEMEHHbIE METOIbI
paznenenus. KonuuecTBeHHbIE XapaKTEPUCTUKH Pa3eIICHUS.

8 Ilepeuncnute GakTOpHI, OT KOTOPBIX 3aBUCHT KOO()(PUIMEHT PACIIPEACICHUS.
o Ilpu xakux 3HaueHHSX KOd(DUIIMEHTOB pasfeneHus U Kod(PPUIUEHTOB pacrpeeieHUs
e /OCTHIaETCs KOJMYECTBEHHOE PA3/IEJICHUE BEIECTB?

e MoxeT M OBITh JOCTUTHYTO KOJMYECTBEHHOE pasjieleHue BemiectB A u B, ecom ux
k03¢ ¢uireHTs! pacnpeneneHus pasasl DA = 1000 u DB = 0,1?

e Kakue ycimoBus HEOOXOOUMO cO3/1aTh M MEepexofa BEIIEeCTBA U3 BOMHOW (as3bl B
OpraHUYEeCcKyH0?

e VKaXuTe pa3auuus MEeXAy KOHCTaHTOU U KodpduLreHTOM pacnipeneneHus. /i1 kakoro Tumna
YacTUIl KOHCTAHTA U KOA((ULIMEHT pacipeieleHust OObIYHO PaBHbI?

e Or kakux (pakTOPOB 3aBUCUT CTETIEHb U3BJICUEHUS BellecTBa?

2. HpI/IMeHeHI/Ie MCETOAOB OCAXKIACHUA U COOCAKIACHUA MJII PA3ACIICHUA BCUICCTB. Pacuer YCJIOBI/Iﬁ
OCaXICHUA

e OObsgcHHUTE MpeuMyIIecTBa aMOp(HOro ocajaka mepea KPUCTALIUYECKHUM TMPU CO-

OCaXXJIEHUU MUKPOKOMITOHEHTOB.

e Kakue npenmMyiiecTBa UMEIOT OpraHMYECKHE KOJJIEKTOPBI NMPU COOCAXIECHUU MUK-
POKOMIIOHEHTOB?

e Paccunraiite k03pPUIMEHT pa3feneHUs] MPU OCAKICHUH §-OKCHUXHWHOJIUHOM alio-
MUHUS U MarHus, eciu pH pactBopa pasen 5. CAl = CMg = 0,01 mons/n. COx = 0,1
modb/11. pKa (HOx) = 9,8. Tema 4. DxcTpakius

3. Ilpumenenne MeToaa IKCTPAaKIMK AJIs pa3JesIeHUs BEIECTB. Pa3anuHbple BapuaHThl METOAA U UX
anmnaparypHoe opopmiieHue. PacueT ycrnoBuii mpoBeieHHs SKCIIEpUMEHTA.

¢ Jliist KAKOTO TUIA PABHOBECHS IPUMEHUMA KOHCTaHTa SKCTPAKIMHU?

eKakme OHKCTpareHTbl MCHONB3YIOT [JISi OKCTPAKIHMH XJOPUIHBIX KOMIUIEKCOB CKaHIUS U
LUPKOHUA?

e HeobxonnMo nepeBecTy TaHHOE PACTBOPEHHOE BEIIECTBO U3 OJHOTO PACTBOPUTEINS B APY-TOM
HE CMEIIMBAIOIINICA C HUM PAacTBOPUTENH; K0I(D(UIIMEHT pacmpeneneHus pacTBOPEH-HOTO
BemecTBa paBeH okoio 3,5. OOveM mepBoid ¢aspl, MEpBOHAYATIBLHO CONIEpKAIIeH BCe
pPacTBOpPEHHOE BelecTBo, paBeH 10 mi. Paccuuraiite 4yucino mocienoBaTelibHbIX SKCTPaK-IIUi
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cBeXXUMHU TopiusiMu (1o 10 Mi1) BTOpOro pacTBOPHUTENS, YTOOBI AKCTPAarMpoBaTh HE Me-Hee
99% pacTBOPEHHOTO BELLIECTBA U3 UCXOJHOIO PACTBOPUTEIISL.

4. TlpumeHeHue MeToJa SKCTPAKIUH Ui pa3leieHUus BellecTB. Pa3iauuHble BapuaHThl METOAA U HUX
anmnaparypHoe opopmienue. Pacuer ycioBuii npoBeeHUs SKCIIEPUMEHTa

e Kakue pacTBOpUTEIM HCIOJIB3YIOT JJIS JKCTPAKIIMH KOOPIWHAIMOHHO-HACHIIICHHBIX H KO-

e OPIMHAIMOHHO-HEHACHIIIEHHBIX BHYTPMKOMILICKCHBIX COCIMHECHHUI?

e Kakue u3 nepeyncIIeHHbIX IapaMEeTPOB BIMSIOT Ha 3HAYCHHE KOAPPUIIUCHTA pacipe/ieiie-HuUs:
KOHIIeHTpamws, pH pacTBopa, MaCKHPYIOIIHUE BEIIECTBA, TeMIleparypa’?

e Kakue U3 nepeyrcieHHbIX OPraHUYEeCKIX PACTBOPUTENCH: OEH30II, XJI0PO(hOpM, TUITHIIO-BBIHA
3¢up, METUIH300YTHUIIKETOH — CJIEyeT UCIOIb30BaTh I SKCTPAKIIUN KOMIUICKCHBIX KHCJIOT
turra HnMXm+n ?

e KakuMm nomkeH ObITh MUHUMAIBbHBIA KO3(UIIMEHT pacmpeneneHusi, odecrneunBaOIUNl U3-
BiedeHue 95% pactBopennoro BemectBa u3 100,0 My BOIHOTO pacTBOpa SKCTPAKLMEH JBYMs
nopuusmMu 1o 25,0 mi.

e PaccunraiiTe A07I0 pacTBOPEHHOTO BemiecTBa A, skcTparupyemMoro 50 Ml 4MCTOrO HecMe-
[IMBAIOIIETOCS C BOAOW opraHumdeckoro pactBopurens u3 100 mu BoaHo# (asbl, eciau Ko-
s dunreHT pacrpeaeenust pactBopeHHoro BemiecTBa Dc paBen 80 u eciiu A CylIecTBYeT B
Kax10¥ ¢a3ze B BUJE MOHOMEPHOI YaCTUIIBI.

e DKCHEpUMEHTaJbHO HaineHo, yto 90% 3aMernieHHOro (QeHoja SKCTparupyercsi U3 BOAbBI

paBHBIM 00beMOM OeH3o0ia. UeMy OyneT paBeH MPOLEHT SKCTPAKIMH 3aMELICHHOTO (eHoa,

€CJIM YIBOUTH 00beM OeHzoa?

e [loueMy MONEKYIAPHBIM HOJ TOpa3fo Jydlle pacTBOPSAETCS B YETBHIPEXXJIOPUCTOM YIVIEPO-AE,
yeM B Boze? [loueMy Tpuioua He SKCTParupyercs YeThIPEXXJIOPUCTHIM YIIIEBOIOM?

5. Xpomarorpous

Koadduuuent pacnpenenenust K s BemecrBa A B JaHHOM Xpomartorpaduueckoil KOJOH-Ke
Oombinie, ueM Juist BemecTBa B. Kakoe BelecTBo BBIAIET U3 KOJIOHKU MTEPBHIM
Kak onenuBatoT 3¢ (eKTUBHOCTH pa3zieieHus B Xxpomarorpapuu?

Haiigure mmHy xpomarorpadudeckoit kosonku, eciim H = 0,1 mm, a N = 10000. Teepapiii oOpasen
COJIEP>KUT HUTpaAThl HaTpus U Kanus. HaBecky 5,00 r pacTBOpWIM B JOCTATOUHOM KOJIMYECTBE BOJBI U
pa36aBuiM 1eMoHN30BaHHOM Boaoi 10 1,00 i1. Hanee 50,0 M pacTBOpa MpOIyCTHUIIN Y€pe3 KOJIOHKY C
nayskcom-50 B H+-dpopme. BwimenuBuryrocst KucioTy smrou-poBanu Bomou. Ilocme 3aBeprienus
JIIIOMPOBAHUSA, YTO  YCTAHOBIEHO  NPHUOOPOM,  PETHCTPU-PYIOIIMM  3JIEKTPONPOBOJHOCTB,
3MIOUPOBAHHYIO KucaoTy ortuTpoBaiu 0,1032 M pactBo-pom NaOH 1o noctrkeHust KOHEUHON TOUKU
o MeTWJioBOoMy opamxkeBoMy. Ha sto motpe-6oBanoch 27,90 mn Tutpanta. KakoB NpoOLIEHTHBIH
cocTaB npoOsI?

[Ipy paspeneHnn HyKI€03WI0B MeTOAOM KosoHOYHOM KX ¢ mcnonws3oBaHneMm Y®-nerekropa
UICHTUQUIIMPOBAHBI cleaytone muku: Bo3ayx 4,0 muH, ypuaun 30 MuH, WHO-3uH 43 MUH,
ryaHo3uH 57 MuH, aneHo3uH 71 muH, nuutuaud 96 mMuH. Ha KolOHKE Apyrux pasMepoB, HO
CoJIepIKaIllel Ty K€ HEMOJABIKHYIO (pa3y, MUK BO3ayXa MOsSBIseTcs yepe3 5,0 MuH, a MUK ypuauHa
—uepe3 53 muH. YUepes 100 MmuH snroupyercs erie oauH KOMIIOHeHT. U neHTudunupyiite ero.

KosustokBuym Ne 2

1. IlpumeHeHue MeToaa AUCTHILIISLMU Uil pa3/IelieHUs] BEUIeCTB. Pa3inuHble BApUaHThl METOAA U UX
anmaparypHoe opopmienue. Pacder yciaoBuit mpoBeeHUs SKCIIEPUMEHTA.

B kakux ycnoBHSIX IUCTHIUIALMS OOECIEeYMBAET IOJHOE pa3/efieHHe BEIIeCTB, OO0JadaroIInX
HHU3KON TEPMUYECKON YCTONYMBOCTHIO?

VkaxuTe paziuuus MeXIy TUCTUIUISIUEH U OTTOHKOM.

29



I'excanexkan wmmeer Temreparypy kumnenus 287,5 °C mpu armocdhepHoM maBieHuH. Haiaure
nasienue ero mapa npu 150 °C. Koncranra TpyroHa nms rekcajaexana pasHa 20 kan/(MoJb rpaj).

Jns ananuza ynbTpaMaiblX KOJIMYECTB MECTUIUAOB B MPHUPOIHBIX MpoOax HEOoOXOAUMBI
CBEPXYHCTBIE pPACTBOPUTENM. B ONHOM W3 OMNBITOB HANMJIEHO, YTO 3arps3HEHUE PacTBOPUTEIS
skBuBanieHTHO 25 Mkr JI/[T Ha 1 r pactBoputend. Eciin Hy>)KHO MOHU3UTH COJIEPKAHUE TTPU-MECEN
10 ypoBH$, 3kBuBajeHTHoro 1 Hr JJIT Ha 1 r pacTBOpuUTENs, KAKOMY YUCIY TE€OPE-TUUECKHUX
TapeJIoK J0JKEH COOTBETCTBOBATh TUCTHILIATOP?

Haiineno, uro mns ¢mermoBoro umcna R = 20 >pQeKTUBHOCTh KOJOHKM OJKBHBaJeHTHa 20
TEOPETHYECKUM TapesikaM. MOXKHO JIM MCHOJB30BaTh 3Ty KOJOHKY JISi pa3/ieIeHUs] SKBU-MOJISIPHOU
CMECH JByX KOMIIOHEHTOB, KUIISIIUX COOTBeTCTBeHHO npu 100 u 106 °C?

2. Onekrpodopes. Kammmnsipubiit  anekrpodopes. [IpeumyiiecTBa KanmwuisipHOro siekTpodopesa.
Bo03M0OXHOCTH MPUMEHEHHsI KaTWIISIPHOTO 3JIeKTpodopes3a B aHATUTHUECKONH XUMUH.

JaiiTe TOJIKOBaHUE MOHITUH 3J1eKTpodope3, KanWUIIPHBIN 31eKTpodopes.

Kak paccumrarh KOAIQQPUIUEHT CEICKTHBHOCTH JUIS PA3/ICICHHUS BEIISCTB METOJOM 3JICK-
Tpodopeza?

Kakwue BemecTBa MOXKHO Pa3ieisaTh (ONPEeIaTh) METOIOM IeKTpodopesa?

3. MemOpanHble MeTOABI pas3zieieHus. MemOpaHbl TBEpAble W KUAKHE. MeMOpaHbl MHEPTHBIE W pe-
aKIMOHHBIE. MeMOpaHHOE pa3ziesieHHue B JIAOOPATOPHON XUMHUH U XUMUYECKON TEXHOIOTUH.

Yro Takoe MmemOpaHa?
UewM ompenensercs: CEIeKTHBHOCTh MEMOpPaHbI?

JaiiTe onpesenenne NOHATHIO aKTUBHBIIN MEPEHOC.
UYro Takoe miacTuuIupoBaHHas KUIKasg MeMOpaHa?

le/IMepLI TECTOBBLIX 3aJaHUH AJIs1 TEKYIIEro KOHTPOJIsA 3HAHMH CTYI€HTOB

1. Meroz xpomarorpaguu ObL1 OTKPBIT

a) ['eiipoBckuM,

0) LiBeTom,

B) ['eii-JIroccakom,

r) MUHIIYTKUHBIM.

2. Xpomarorpagus — 3T0 METOJ

a) paszeeHus,

0) KOHIICHTPHPOBAHUS,

B) MaCKUpPOBaHU,

) pa3ae/jeHls] U KOHIEHTPUPOBAHMS.

3. Xpomarorpaduueckue pa3aeieHus HCTIOIb3YIOT B

a) KOJIMYCCTBCHHOM aHaJIu3¢,

6) KauCCTBCHHOM aHaJIN3c,

B) H B KQ9¢CTBCHHOM UB KOJIUYCCTBCHHOM aHaJIHU3C.

4. Xpomarorpaduyeckrue MeToAbl KJIacCCUPUIMPYIOT 110

a) arperaTHOMY COCTOSIHUIO CPEZbl U MEXaHU3MY IIpoliecca pa3AeicHus,
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0) arperaTHOMY COCTOSIHHIO U (hOpMe MTPOBEIEHUS XpOMaTOrpapuuecKoro npouecca,

B) MEXaHU3MY IpoIiecca pa3ieieHus U popMe MPOBEICHHUS XpOMaTorpagpuuecKoro npouecca,

I) arperaTHOMY COCTOSIHMIO Cpe/bl, MeXaHU3MYy M (popMe NpoBeaeHUsA XPOMATOrpahpuyecKoro
npouecca pasjaejieHusl.

5. YcTaHOBUTE COOTBETCTBUE MEXKAY MPUHIIMIIOM KJIacCU(UKAIIMH U XPOMATOrpauaeCKUM METOIOM,

OCHOBAaHHOM Ha HEM

a) cpefa------------------- mmmmemmemememmee e 1) KOJIOHOYHASs!, KalTMJUISIpHAS,
0) MEXaHU3M Pa3JICICHUS-----================--= 2) razoBasi, )KUJIKOCTHasI,
B) (hopMa MPOBEACHUS -=========================== 3) MoneKyisipHasi, FOHOOOMEHHasl.

6. Pa3enenune BemecTB B )KUAKOCTHOM acOpOIIMOHHON Xpomarorpaduu 00yCIOBIMBACTCS
a) oOparuMbIM OOMEHOM HOHAMHU,

0) pa3sIu4YusAMH A1COPOUMOHHBIX CBOWCTB KOMIIOHEHTOB,

B) pa3IMYHBIM pacIpee]ICHHEM XpOoMaTorpadupyeMbIX BEIIECTB MEKAY ABYMsI HECMEITHBAIOIIIUMHUCS
KHUJIKOCTSIMH,

T') pa3IMYHON PaCTBOPUMOCTHIO KOMIIOHEHTOB CMECH B HETIOJIBIKHOM (haze.

7. YpaBHEHHE U30TEPMBI afcopoumu 1o JIsHrMIopy umMeeT BUj

a) I = Too(1+ Kat:cp),

0) I' = T'oo(Katicp)/(1+ Ka),

B) I' = T'oo(Kat:cp),

r) I' = Foo(Katicp)/(1+ Katicp).

8. Koaddunuentsr pacnpenenenus (Kp) nOHOB Mex 1y HOHOOOMEHHOW CMOJION U PAaBHOBECHBIM
PacTBOPOM OIPEAETSIOT IO YPAaBHEHUIO

a) Kpy=M. V/(Mp m),

0) Kp)=M./(M,m),

B) K,=M:V/M,,

r) Ki=M.V/m.

9. MonooOMenHast xpomarorpadusi OCHOBaHa Ha ... .

10. Ecnu xoHIIeHTpannoHHas KoHcTanTa oomena Ky'" > 1, To

a) copOupyemMocTh 000X HOHOB OJIMHAKOBA,

0) BHITECHAIOLIMH HOH NMPOSIBJIsAET 00JIbIIEe CPOACTBO K COPOCHTY, 4eM BbITECHSIEMbIH,
B) BBITECHSIIOIINI MOH MPOSBIISIET MEHbILIEE CPOJICTBO K COPOEHTY, UeM BHITECHIEMBbIH,

16. PacnipenenurenbHas xpomarorpadus Ha Oymare sBIsieTcs

a) NMOJIyMUKPOAHAIIUTUYECKUM METOZOM,
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0) MaKpOAHATUTHYECKHM METOJIOM,
B) YJIBTPAMUKPOAHAIUTUYECKUM METOAOM,
I') MUKPOAHAJTUTUHYECKUM METOI0M.
11. IlpeumymiecTBOM KamWUISIPHOH Tra3oBOM xpomartorpaduu mepen ra3oBodl xpomarorpadueit ¢
HAacaJ04YHbIMU KOJIOHKAMU SIBJISIETCS:

1) 66nb11ast 3pPEeKTUBHOCTD;
2) 0OJbIIIast YyBCTBUTEIBLHOCTD;
3) BO3BMOXXHOCTh aHAJTM3UPOBATh MPOOBI OOJIBIIIETO 00BhEMA;

4) 6onee HU3Kask CTOUMOCTb MCIIOJIb3YEMBIX KOJIOHOK.

12. HenoasrkHoOI (ha3oii B Ta30Boii XpoMarorpaduu MOKeET OBITh KHUIKOCTB:

1) comepxainasics B mopax xpomarorpapuieckoi oymary;
2) HaxoIAUIasCs HAa MOBEPXHOCTH TBEPAOTO HHEPTHOTO HOCUTEJIS;
3) HaxoAsIIasICcs B Opax MOMEPEYHO CUIUTOTO JIEKCTPAHOBOTO TeJIs;

4) KOTOPYIO HAJIMBAIOT B XpOMAaTOTpaQUUECKyIO0 KOJIOHKY.

13. A3oT, HcnoNb3yeMblii B KauecTBE MOJABIKHOM (ha3bl B ra30Boil XxpoMarorpaduu, XapakTepu3yeTcs
10 CPAaBHEHUIO C BOAOPOAOM OOJNbIIEH:

1) cTouMocCTBI0;
2) B3pbIBOOIIACHOCTHIO;

3) BA3KOCTHIO;
4) TenaonpOBOJHOCTBIO.

14. ’KuaxocTHblil Xxpomarorpad B OTJIMYHE OT Fa30BOTO UMEET:

1) Hacoc;

2) neTeKToD;

3) xpomarorpau4eckyro KOJIOHKY;

4) cucreMy BBOJIa POOBHI.

15. Xpomarorpaduro, B KOTOPOM B Ka4eCTBE HEMOABUKHOW (a3bl HCIONB3YeTCS CHJIMKAreib, a B
Ka4eCTBE MOJIBIXKHON - CMECh T€KCaHa W M30IPOMIIIOBOTO criupTa (95:5) MOKHO Ha3BaTh:

1) obpaménno-hazoBoii;

2) HOpMaNTbHO-()a30BOI;
3) HOHHOIA;
4) renp-xpomatorpaduen.

16. AHaTUTUYECKUM CHUTHAJIOM B IUIOCKOCTHON XpoMmarorpaduu, mo BEeIMYHMHE KOTOPOTO MOXKET ObITH

MMPpOBCACHO KOJUYCCTBCHHOC OMPCACICHUC BCIICCTB, SABJIACTCA:
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1) paccrosiHME OT TMHUM CTApTa JO LIEHTpPA MATHA;

2) momap naTHa;

3) otHomieHre BenuuuH Rf, monydeHHbIX pH pa3HbIX KOHIEHTPALUIX OIMPeeIsieMOro BEellecTBa;
4) otnouenue BennuuH Rf onpenensemoro BemiecTBa u cranaapra.

17. Vkasxcume, K KaKum Memooam auaiu3a OMHOCUMCS «XPOMAMOSpaAPua»:
A. KauecTBeHHBIM.

B. KonnuectBeHHBIM.

C. Metonam paszeneHusi U KOHIIEHTPUPOBAHUS BEIIECTB.

D. MHCTpyMEHTAIBHBIM METO/IAM.

18. Bymaosicnas xpomamoepaghus omnocumcs K

A. PacnipenenutenbHOM.

B. Kononousoii.

C. KanumnsipHo#.

D. I'a3oBoM.

19. Cmenens akmusHocmu oKCuoa antoMUuHUs OYeHUBarom no wKajie

A. bpokmaHa.

B. KenbBuHa.

C. ®onprapaa.

D. XosnbimaHna.

20. Ha xaxom ceoticmee geuyecma 0CHOBAHA XpoMamozpaghus

A. I'maporauuu.

B. Cop6run.

C. Ocaxnenumu.

D. DnronpoBanuu.

21. Ymo ssnsemcs Henoo8uiCcHoU ¢azou 8 OYMAN*CHOU XpomMamozspaguu:
A. OpraHnueckuil paCTBOPUTEIb.

B. Bona B mopax Oymaru.

C. bymara.

D. Kononka.

22. IloosusicHotl ¢hazoti 8 2a30-HCUOKOCMHOU XPOMAMOSPAPUU A6NAEMCL:
A. XKuakocTs.

B. I'as.

C. TBépnoe BeniecTno.



D. Bona.

23. Xpomamoepagus, 0cHO8AHHASA HA UCTIONL30BAHUY PA3TUYULL 8 KOIDDuUYUeHmax pacnpeoeieHus.
Ppazoensiemblx KOMNOHEHMO8 MeNCOY NOOBUINCHOU U HENOOBUINICHOU hazamu, npedcmasisaouieli cooou
IHCUOKOCMB, FMO.

A. PactipenenutensHast XxpoMaTorpagusi.

B. NonoobMenHast xpomarorpadusi.

C. AncopOrironHas Xxpomarorpadusi.

D. Xemuxpomarorpadusi.

24. Xpomamoepagus kak memoo ucciedo8anus u aHaiuza oviia 66e0eHa 6 HayKy:

A. @asHCOM.

B. bpoxkmanowm.

C. LipeTom.

D. bpencrenom.

25. Xpomamoepagus, ocHo8anHas HA UCNONb308AHUU HEOOUHAKOBOU CHOCOOHOCMU PA30eNaemMblX
KOMNOHEHMO8 6CmMynams 8 cneyuguueckoe 83aumooelicmsue ¢ N08epXHOCMbI0 a0copoenma -
HENnoOBUINICHOU (haszvl — 3a cuem aocopoyuu, 3mo:

A. PacnipenenurenbHasi Xxpomarorpagusi.

B. MonooOMennast xpomarorpadus.

C. AncopOuunonHast xpomarorpagusi.

D. Xemuxpomarorpadus.

26. Xpomamoepaghusi, 0CHOBAHHAS HA UCNONIL3OBAHUU PAZIUYHOL CNOCOOHOCMU UOHO8 PA30esieMblX
KOMNOHEHMO8, HAX00AUWUXCS 8 NOOBUNCHOU (haze K 0OMEHY ¢ UOHAMU HENOOBUNHCHOU (a3bl, SMO.
A. PacnpenenurenbHasi Xxpomarorpagusi.

B. MonoobMeHHast xpomatorpadusi.

C. Ancopbuunonnas xpomarorpagusi.

D. Xemuxpomarorpadusi.

BOHpOCbI K 3a4€Ty 10 TUCHUIIJIUHE

1. Metoap!l pa3feneHuss 1 KOHUEHTPUPOBAHMS, UX OOIIHOCTh U paznnuue. Knaccuduxamus.

KonnuecTBeHHbIE XapaKTePUCTUKU IPPEKTUBHOCTH.
Bunst 1 crioco6b! KoHIIEHTpHpoBaHUs. OObEKThI aHATN3a. XOJIOCTOH OMBIT.

3. OcaxxaeHrne U cOOCaXIeHUE KaK METOJbl pas/eNieH!s] U KOHLEHTpupoBaHus. TpeGoBaHus K
KoJuiekTopaM. Heopranuueckue KoiiekTopbl. MeXaHu3M COOCAKIEHUS MUKPOKOMIIOHEHTOB C
HEOPraHMYECKUMHU KOJIIIEKTOPaMH.

N
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10.

11.

12.

13.
14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Opranuueckue KOJJIEKTOPHI, UX MPEUMYIEcTBa nepea Heopranndeckumu. Kinaccudukamms
OpPraHMYECKUX KOJUIEKTOPOB. THIBI COEIMHEHUH MHKPOKOMIIOHEHTOB, COOCAXIAIOIIUXCS C
OpPraHMYECKUMHU KOJUIEKTOPAMHU.

MexaHu3M COOCaX/I€HHS MUKPOKOMIIOHEHTOB € HEOPraHWUYECKUMHU KOJUIEKTOPAMHU.
Opranuueckue KOJUIEKTOPBI, HUX MpeuMyllecTBa IMpeln HeopraHudeckumu. Kiaccubukanus
OpPraHMYECKUX KOJIEKTOPOB.

Okcrpakuus.  CrnocoObl  BBIMOJHEHUS,  TEPMHHOJIOTHS,  OCHOBHBIE  YCJIOBHS
JKCTPAarupyeMOCTH BEIIECTBA.

OcHOBHBIE 3aKOHBI SKCTPAKIIUN U KOJTMYECTBEHHBIE XapAKTEPUCTUKHU €€ dPPEKTUBHOCTH.

Krnaccudukanum sKCTpakIMOHHBIX CUCTEM.

OKCTpakLusi HEHMOHHU30BAaHHBIX COEOUHEHHM. MoOJeKkylnspHble COEIUHEHUS HEHMOHHOIO
Xapakrepa.

Okcrpakuus BHyTpuKoMIUiekcHbIX coenuHeHuil (BKC). KomuuectBenHoe omnucanue
skctpakiun BKC. ®akrtopsl, Biustonme Ha 3¢ dektuBHOCTs dkcTpakuuu BKC. ObMennas
SKCTPaKIUSI.

OKCTpakuusi HMOHHBIX COeIMHEHHH. KoopauHalMOHHO-HECOIbBAaTUPOBAHHBIE HMOHHBIE
accoluarhl.

DKcTpakuusi KOMIUIEKCHBIX KHCIIOT KUCIOPOACOAEPKALMMHU pacTBOPUTENIAMU. [ uapaTHo-
COJIbBAaTHBIN MEXaHU3M 3KCTPAKIIUU.

DKCTpakuusi aMUHAMH U METAJZIOOPTAHUYECKUMHU COCAMHEHUSIMH.

CrocoObl MPOBENEHUS SKCTPAKIMOHHOTO KOHIIEHTpUpPOBaHUs. [Ipuembl MOBBIICHUS
M30MPATETbHOCTH JKCTPAKIIMOHHOTO KOHIIEHTPUPOBaHMs. BiusHHE MaKpOKOMIIOHEHTa Ha
AKCTPAKIIIO0 MUKPOKOMITIOHEHTA. D (EKThI BbICATUBAHUS U COIKCTPAKIIUH.

OOmiass xapakTepuCTUKa COPOLIMOHHBIX METOMIOB pasfelieHuss M KOHIICHTPUPOBAHUS.
CrniocoOsi BeinonHeHus. KonnuecTBeHHbIE XapaKTepUCTUKU. THUIIBI COPOEHTOB.

Copbuusi Ha  HEOPraHWYECKHMX HOHOOOMEHHWKax. (OCOOCHHOCTH  pa3leieHHs U
KOHUEHTPUPOBAHUSI C UCTIOIb30BAHUEM AKTUBHBIX YIIICH.

HoHooOMeHHBIE CMOITBI U (PaKTOPBI, ONPEAETAIONINE UX CBONCTBA.

KommuiekcooOpa3zyromniye  copOEHThl, OCOOEHHOCTM MX CTPOEHHUS, HCIOJIb30BAHUS.
MoaundunpoBaHHble KPEMHE3EMBI.

duznyeckue MeTo/Ibl KOHIEHTPUPOBaHUA. JIUCTUIIALMOHHBIE U 3JIEKTPOXUMUYECKHUE.
OCHOBHBIE MOHATHS ¥ KOJTMYECTBEHHBIE XapaKTEPUCTUKU Pa3I€IeHUsI U KOHLIEHTPUPOBAHUSI.
Hanpasnennas kpucramimszanus U 30HHas IJIaBKa

KonuvecTBeHHbIE XapaKTEPUCTUKHU U CTIOCOOBI MPOBEIEHUS DKCTPAKIIHH.
OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH COPOIUH.

KunkomeMOpaHHOE KOHIIEHTPUPOBAHUE.

[TpoGupHas niaBka.

JIBOIHOM 2NEKTpUUECKHIA CTI0N U 3NeKTpodopes.

OTroHka nocie XMuMU4eCKHUX ITPEBPAICHHI.

dnoranus.

Knaccudukanus xpomarorpauyeckux METOIOB.

DHepreTuka HKCTPAaKIIMOHHBIX MPOLIECCOB.

Ocaxnenune. KatnoHo- 1 aHHOHOOOMEHHAsT SKCTPAKITHSI.
ONEKTPOBBIAEIECHUE U LIEMEHTALUS.

KoopnuHanuoHHas SKCTpaKIHs U SKCTPAKIUS CMECSIMHU SKCTPAreHTOB.
DNEKTPOAUATIU3 U DJIEKTPOOCMOC.

JIMCTUILISIINS ¥ PEKTU(DUKAIHS.

Knaccudukanus METO0B pa3/ieIeHHs] U KOHIIEHTPUPOBAHUSI.
DKCTpakIMOHHAs XpoMarorpadusi.

AncopOLIOHHOE KOHIIEHTPHUPOBAHHUE.

35



Oue}mBa}me 0oTBE€Ta CTYACHTA HaA 3auére

Xapaxkmepucmuxka omeema Ouenka
JlaH 1OJIHBIN, pa3BEpHYTHIM OTBET HA IOCTABJICHHBIA BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHMH 00 00BbEKTe, MNpOosBIAIOLIAsCS B
CBOOOJIHOM ONIEPUPOBAHUHU NOHIATUSIMH, YMEHUU BBIIECIUTH CYIIECTBEHHbBIE 3auTeno
U HECYLICCTBCHHBIE €r0 IIPU3HAKH, IPUYMHHO-CICICTBEHHBIE CBSI3H. ( Bbicokuii
3nanne 00 00bEKTe JEMOHCTPUPYETCs Ha (POHE TOHMMAHUS €T0 B CUCTEME
JAHHOM HayKu M MEXIUCLMIUIMHAPHBIX cBszel. OTBET GopMynaupyeTcs B YPOBCHE)
TEPMUHAX  HAyKH, MW3JI0KEH JIMTEPaTypHbIM  S3BIKOM, JIOTMYEH,
JIOKa3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO MO3HUIIMIO CTYAEHTA.
Jlan monHbIM, pa3BepHYTHI OTBET Ha IOCTABICHHBIA BOIPOC, ITOKA3aHO
YMEHHUE BBIJCIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE IPHU3HAKH, 3auTeHo
IIPUYUHHO-CJIEICTBEHHBIE CBA3H. OTBET YETKO CTPYKTYPUPOBaH, JOTUYEH, C .
U3JIOKEH B TepMUHAX Hayku. OJHAKO JOMYILIEHbl HE3HAUUTEJIbHbIE ( Cpennuii
OIIMOKM WJIM HEAOYEThl, HWCHPABICHHBIE CTYIEHTOM C IOMOIIbIO YPOBCHE)
«HABOJSAIIMX» BOIIPOCOB NMPENOAABATEIIS.
Jlan monHBIA, HO HEIOCTAaTOYHO IIOCJIENOBAaTeIbHBIM OTBET Ha
IIOCTABJIEHHBI BOIPOC, HO MPHU ITOM IIOKa3aHO YMEHHUE BBIIEIUTh
CYLIECTBEHHBIEC U HECYILIECTBEHHBIEC IPU3HAKU U IPUYMHHO-CIIEICTBCHHBIE 3auTeHO
cBs3u. OTBET JIOTMUEH M M3JIOKEH B TEPMUHAX HAyKd. MoryT ObITh | (MHUHHMAJIBHBII
JIOMYILIEHbl OMIMOKM B OINpEJeJIEHUN OCHOBHBIX IOHATHH, KOTOpBIE YPOBEHb)
CTYJIEHT 3aTPYIHSETCS UCIPaBUTh CaMOCTOsTeNbHO. PeueBoe opopmiieHne
TpeOyeT NoNpaBoOK, KOPPEKILIMH.
JlaH HEIoJIHBIN OTBET, JIOTHKA U IMOCJIE0BATEIbHOCTD U3JI0KEHUS UMEIOT
CyllecTBeHHble HapyuieHus. JlomymieHsl rpyOble  OWIMOKM  TpH
ONpEIEICHUN CYIIHOCTH PAaCKpPbhIBAEMBIX ITOHATHUM, TEOPHM, SBICHMIA,
BCICACTBUE  HENOHUMAHUA  CTYIEHTOM  HMX  CYLIECTBEHHBIX U He 3auTeno
HECYIIECTBEHHBIX NPU3HAKOB M CBs3eil. B oTBeTe OTCYTCTBYIOT BHIBOABL | (MHHHMAJIbHBII
YMeHHe pacKpbITh KOHKPETHbIE MpPOsBIEHHS OOOOIIEHHBIX 3HAHUU He YPOBEHb
IIOKa3aHO. JIOMOMHUTENBHBIE U YTOYHSIOLINE BOIPOCHI MPENOAABATENS HE He IOCTHUTHYT)
IPUBOAAT K KOPPEKIMHM OTBETA CTYIAEHTA HE TOJIBKO Ha IOCTaBJICHHBIN
BONPOC, HO U Ha JpPyrue BONPOCHI JUCUUIUIMHBI. PeueBoe odopmieHue
TpeOyeT NoNpaBoK, KOPPEKIIMH.

OIMHMCAHHUE IIKAJ OIICHUBAHUA

IToxa3aresin M1 KpUTEpPUH OLIEHMBAHUS KOMIIETEHIIMII HA Pa3JMYHBIX 3Tanax ux ¢GopMupoBaHus,

YpoBeHb C(hOpMHUPOBAHHOCTH KOMITETEHIIHI

«MuHUMAJIbLHBII
YPOBEeHb
He JOCTUTHYT»

«MuHUMAaJbLHBIA
YPOBEHb»

«Cpennmnii ypoBeHb»

«BbICOKHI ypOBEHb»

Komnemenuyuu ne

chopmuposarivl.

Kounemenyuu
chopmuposativl.

Kovnemenyuu
chopmuposanbl.

Kowunemenyuu
chopmuposanbl.

36



3HaHus oTcyTCTBYIOT, | ChopMUpPOBAHEI 3HaHus oOmMpHeIe, | 3HAHUS TBEpAbIC,
YMEHHST W HaBBHIKM He | 0a30BbIC CTPYKTYPHI | CHCTEMHBIE. apryMeHTHPOBaHHEIE,
c(hopMHUpOBaHEI. 3HAHUM. Ymenus HOCST | BCECTOPOHHHE.
YMenus (parMeHTapHBI | PEPOIYKTUBHBIH Ymenust YCHEIIHO
u HOCST | Xapakrep, TMPUMEHSIOTCS K
PEenpOITyKTHBHEII MIPUMEHSIOTCS K | PEIICHUI0 KaK THUIOBBIX,
Xapakrep. peIIeHUIO TUIOBBIX | TAK ¥ HECTAaHIAPTHBIX
JeMoHcTpupyeTcst 3aIaHUM. TBOPUYECKUX 3aIaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyeTcs HeMoHCcTpupyercst
CaMOCTOSTEIbHOCTH JIOCTAaTOYHBIA YpPOBEHb | BBICOKUHI
MPaKTUYECKOTO HABBIKA. | CAMOCTOSATEIHLHOCTH YPOBEHbCAMOCTOSITEIIbH
YCTOHYHBOTO OCTH, BBICOKAS
MPAKTHYECKOTO aJanTUBHOCTD
HaBBIKA. MIPAKTUIECKOTO HABBIKA
Onucanue KpUTEpHUEB OLIEHUBAHUS
OO6yuaromuiics Ob6yuatomuiics OO6yJaromuiics Oo6yuatomuiics
JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET:
- CYHICCTBCHHBIC HpO6CHI>I = 3HaHUA | - 3HAHUC W ITOHHUMAHHUC | - FHy6OKI/Ie,
B 3HAHWAX  y4eOHOTO | TEOPETHYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHUE "
MaTepuana; MaTepuana; KOHTPOJIMPYEMOTO apTyMEHTHUPOBAHHEIC
- JIOMYCKAIOTCSI | - HEMOJHBIE OTBETHl Ha | 00beMa MPOTrPaMMHOTO | 3HAHWS MPOTPAMMHOIO
MPUHIUITHANTBHBIE OMIMOKA | OCHOBHEIE BOTIPOCHI, | MaTepHarna; MaTepuana;
MpH OTBETE HAa OCHOBHBHIC | OIMMOKK B  OTBETE, | -  TBEpPAbIE  3HAHUS | - TIOJHOE ITOHUMAaHWE
BOIIPOCHI, OTCYTCTBYET | HEJOCTATOUYHOE TEOPETHUECKOTO CYIIIHOCTH u
3HaHWE W  TIOHUMaHHE | MIOHMMaHue CYIIHOCTH | Marepuana. B3aMMOCBSI3H
OCHOBHBIX  TMOHSATHHA W | U3JaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMarpuBaeMbIX
KaTeropuii; - HEYBEPEHHBIE U | yCTaHaABJIMBATH U | OpOLECCOB U SBJICHUH,
-HCTIOHUMAHUEC CYHIHOCTU | HCTOYHbLIC OTBETHI Ha O6B$ICH$ITL CBA3b | TOYHOC 3HAHUC
JIOTIOTHUTENEHBIX JIOTIOJTHUTEITLHBIC MPaKTHKH W TEOPHH, | OCHOBHBIX TIOHSATHH B
BOIIPOCOB B paMKax | BOIIPOCHI; BBISABIIATD paMKax 06Cy)K):[aeMLIX
3aJlaHui; - HEJIOCTaTOYHOE | MIPOTUBOPEUHSI, 3a/IaHHI;
- OTCYTCTBHE YMEHHS | BIIQJICHHE JINTEPaTypoH, | MPOOIIEMBbI u|- CIOCOOHOCTH
BEITIONHSTh TMPAKTUYECKHE | PEKOMEHIOBAaHHOM TEHCHIINU Pa3BUTHUS; yCTaHaBINBATh u
3aJaHus, HpOFpaMMOP'I - ITpaBUJILHBIC U | OOBICHITH CBA3b
npeaAyCMOTPCHHBIC JUCHTUILTIUHBI; KOHKPETHEIC, 663 IIPAKTUKH U TCOPUU,;
MPOrpaMMOM JUCIUILINHEL; | - yMEeHHe 0e3 TpyObIX | TpyOBIX OImmnooK, | - JIOTUYECKHU
- OTCYTCTBHUE TOTOBHOCTHU OIHI/I6OK pelmaTthb | OTBETHI Ha | IOCJICIO0BAaTCIbHBIC,
(crtocobHOCTH) K | IpaKTHYECKUE 3aJaHus, | TOCTaBICHHBIC coziepKarenbHbIC,
JUCKYCCMU W HHUBKYIO | KOTOpbIE CJIeTyeT | BOIPOCHI; KOHKPETHBIE u
CTENEHb KOHTAKTHOCTH. BBITIOJIHUTb. - yMEHHE  pellaTh | UCUEPIBIBAIOIINE
MMPAKTUYCCKUE 3aJaHusd, | OTBETHI Ha BCC 3aaHUs,
KOTOPbIE clenmyer | a TaKxke
BEITIOJTHUTE; JIOTIOJTHUTENbHbBIE
- BIaJieHHe OCHOBHOM | BOIPOCHI 9K3aMEHATOPA;
JIUTEPaTypoH, - YMEHHE peuarb
PEKOMEHI0BAaHHOM MpaKTUYECKUE 3aJaHuUs;
MPOrpPaMMOit - cBOOOTHOE
JUCITHUITIIINHBI, HCIIOJIb30BAHHE B
- HaJIM4Yre COOCTBEHHOH | OTBETaX Ha BOMPOCHI
000CHOBaHHOM MaTepuagoB
TTO3UITIH Mo | peKOMEHI0BaHHOM
00CcyKIaeMbIM OCHOBHOM u
BOIIPOCaM. JIOTOJTHUTEIBHON
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BozMoxHBI JUTEPATYPBI.
HE3HAYUTEJIbHBIC
OTOBOPKU ¥ HETOYHOCTHU
B PacKphITUH
OTACTHHBIX TOJOKEHHUN
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETaXx.

9. YyeOHO-MeTOOMYECKOE U HH(POPMAIITUOHHOE O0ecTIedeHre U CIIUTINHbI
Jlureparypa
@) OCHOGHAA TUumepamypa:

CanpHukoBa E. Meronsl KOHLIEHTPUPOBAHUS M Pa3AelCHUS MHUKPOAIIEMEHTOB : yueOHOe
nocobue / E. CanpaukoBa, E. Kyapssuesa ; OpeHOyprckuii rocyiapcTBeHHBI YHUBEPCUTET. —
OpenOypr : OpenOyprckuil rocynapctBeHHblii yHuBepcurer, 2012. — 220 c. — Pexum
nocryma: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=259316
OcHoBbl aHanuTU4YecKod Xxumuu. B 2-x kH.: Yueb.mis By3oB. Ku.-1 : OOmme BOIpoOCHL.
Mertonst pazaenenus. / Ilox pen. akagem.PAH FO.A.3onotoBa . - M. : Beicm. mkona, 1996. -
383c.

AHanutnueckas XuMus: GU3NKO-XUMUYECKue U (pu3nyeckue Metonpl aHanusa : [16+] / M.H.
Moguan T.C. T'opbynoBa, .I. Eprennesa, P.I. PomanoBa ; MunuctepcTBo o0pa3oBaHus U
Haykn Poccum, Ka3zaHCKMH  HaUMOHAJIBHBIM  HMCCIEIOBATEIbCKAN  TEXHOJIOTHYECKUN
yauBepcuteT. — Kaszanp : KaszaHckuil HaydHO-HMCCIENOBAaTEIbCKUA TEXHOJIOTMYECKHUM
yausepcutet (KHUTY), 2013. — 236 c. : un., Tabi., cxem. — Pexxum gocrtyna: no nojmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=259010

Mosuan H. W. Ananutudeckass XuMmus :@ (U3MKO-XMMHUYECKHE U (PU3NYECKHUE METOJIbI
aHanu3a : yueOHoe mocodue / H. . Moauan. - Kazans : U3garensctBo KHUTY, 2013. - 236
c. - ISBN 978-5-7882-1454-2. - Tekct : snekrponnsiii / DbC "KoHcynbranT crymaeHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785788214542.html
AnekcannpoBa JD. A. AHanuthueckass xumusa B 2 kHurax. Kaura 1. Xumuueckue MeTOAbl
aHanu3a : y4eOHUK M MPaKTUKyM 1 By30B / O. A. Anekcanzaposa, H. I TaiinykoBa. — 3-¢
3., uctp. U gon. — MockBa : MsmarensctBo [Opaiit, 2020. — 537 ¢. — (Bwicuiee
obpaszoBanue). — ISBN 978-5-534-09354-4. — Texkcr : anekrponHsiii // DBC FOpaiit [caiT].
— URL: https://urait.ru/bcode/450432

. Anekcangpoa 3. A. Ananutudeckas xumus B 2 kHurax. Kaura 2. Ou3nko-XxuMHYECKHE
METO/Ibl aHaMK3a : YUeOHUK U MPaKTUKyM AJis By30B / O. A. Anekcanaposna, H. I'. Taiinykosa.
— 3-e u3n., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2020. — 344 c¢. — (Bsicuiee
obpaszoBanue). — ISBN 978-5-534-09460-2. — Tekcr : anekrponHusbii // DBC FOpaiit [caiT].
— URL.: https://urait.ru/bcode/450453

0) Oonoanumenvnan 1umepamypa
Maiiep B.P. [Ipaktuueckast BbicokoappekTuBHas KuaKocTHas xpomarorpadus / B.P. Maiiep
; mox obmt. pen. M.b. Bapy ; nep. ¢ aurin. M.A. TleryxoBa, O.A. IleryxoBoii, C.b. [om0oeBoit
u 1p. — 5-e u3n. — Mocksa : Texnocdepa, 2017. — 408 c. : win.,1adm., cxem. — (Mup xumun). —
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10.

Pexum JOCTYyTIa: 1o TIOITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=496529

Hukutuna H. . Ananutudeckas Xumus U (U3HKO-XUMUYECKHUE METO/IbI aHANU3a | Y4eOHUK
u npaktukyMm ais By3oB / H. I. Hukutuna, A. I. Bopucos, T. M. Xaxanuna ; nmon penakuuei
H. I. Hukutuno. — 4-e u3a., nepepad. u gorn. — Mocksa : U3narensctBo FOpaiit, 2020. —
394 ¢. — (Bwicmee oopaszoBanue). — ISBN 978-5-534-00427-4. — TekcT : eKTPOHHBIHN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/449690

CmarynoBa A. H. Craructuueckue METOIbl B aHAJUTUYECKOM XUMHUH : ydeOHOe rmocodue
st By30B / A. H. CmarynoBa, O. M. KapnykoBa. — 2-e u3., nmepepad. u gon. — MocCkBa :
WznarensctBO FOpaiit, 2020. — 364 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-
13147-5. — Tekct : onekrponueii //  ObC  HOpait [caiit]. — URL:
https://urait.ru/bcode/449294

I'pomoB H.B. Ananutuueckas Xumus U (QU3UKO-XMMHYECKHE METOAbI aHain3a: COOPHUK
3a/lad ¢ OCHOBaMHU TEOpWHU W Tpumepamu pemrenmii : [16+] / H.B. I'pomos, O.I1. Tapan ;
HoBocuOupckuii rocynapcTBEeHHbI TEXHUYECKUH yHUBEpcHTET. — HoBocuOupck
HoBocubupckuii rocynapcTBeHHbI TexHu4eckuid yausepcuret, 2018. — 112 c. : ni., Tadm.,
rpad. — Pexum J0CTyma: o [IOJIIACKE. — URL:

https://biblioclub.ru/index.php?page=book&id=576263

B) NporpamMMHoe odecnieueHue u UuTepHeT-pecypcsl

ObecnieueH OCTYN K COBPEMEHHBIM IMpPO(GECCHOHANbHBIM 0a3aM JaHHBIX, WH(OPMALMOHHBIM
CIPaBOYHBIM U ITOMCKOBBIM crucTeMaM (Tpedyercs peructpanus B Oudmuoreke COI'Y):

Khetagurov

OBC «YuuBepcuterckas oubmuoteka online» (https://biblioclub.ru).

OnextponHas 6ubnmoteka auccepraiuu u apropedeparos PI'b (OB/] PI'B) (https://dvs.rsl.ru).

OBC «Hayunas anextponHas oubnuoreka eLibrary.ru» (http://elibrary.ru.)

OBbC «KoncyasranT crymenTa». http://www.studentlibrary.ru
3BC «OpaiiT» - oOpa3oBarenbHas cpe/ia, BKIFOYAIOINIAs BUPTYaTbHbIA YATAIBHBIN 3371 Y4eOHHKOB

VYuusepcanbHas 6a3 manabix East View (https://dlib.eastview.com). Jlorun: Khetagurov; ITaposs:

U yd4eOHBIX IMOCOOMI OT aBTOPOB W3 BEAYIIMX BY30B PocCHM 10 BCEM HaNpaBICHHSIM |
cnermansaocTaM (Www.biblio-online.ru)

. MadopmanmonHo-npaBoBoi moprain «apant» (http://www.garant.ru/ ).

CnpaBounas npasoBasi cuctema KoncynsranT [Imroc (http://www.consultant.ru/ ).

CocTaB JTUIEH3MOHHOTO H CBOOOHO PACTIPOCTPAHSEMOr0 MPOTrPAMMHOT0
odecrieyeHNsl, B TOM YHCJIe 0Te€4eCTBEHHOr0 MPOU3BOACTBA

Ne HaunmenoBanue Ne norosopa (JMueH3UsT) Crpana
n/n NPOU3BOANTEb
Windows 10 Enterprise Ne 4100072800 Microsoft CIIIA
Products (MPSA) ot 04.2016 1.
Windows 10 Pro for Ne 4100072800 Microsoft CIOA
Workstations Products (MPSA) ot 04.2016 1.
Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIIA
Products (MPSA) ot 04.2016 .
Windows 8.1 Professional Ne 4100072800 Microsoft CIOA
Products (MPSA) ot 04.2016 .

39


https://biblioclub.ru/index.php?page=book&id=496529
https://urait.ru/bcode/449690
https://urait.ru/bcode/449294
https://biblioclub.ru/index.php?page=book&id=576263
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

3HAHUI»

roCy/1lapCTBEHHOM PEerucTpalnuu
nporpammsl uist O9BM

5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 r.
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 r.
- Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 r.
5 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 r.
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 r.
10 Office Standard 2013 Ne 4100072800 Microsoft CLIA
' Products (MPSA) or 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 .
12 Cucrema TeCTUPOBAHUS Ne468 ot 03.12.2013 UII Poccus
' Sunrav WEB Class Cynrarynun P.T. (6eccpouno)
[TporpamMmmHoOe obecrieueHuE Ne CJI/108 ot 29.08.2017 r. Poccust
1C: IIpennpusrue. (MakcuMyM-codT) 6eccpodHO
13. byxranrepckuii Yuer. Tunosas
KoH(uUrypamus 8 cereBas
BEpCHUS
CucreMa KOMIIBIOTEPHOMR JIunensus FSF/Debian
14, Bepctku MikTex (CBoOomHOE MpOrpaMMHOE
obecriedenue) (6eccpouHo)
15. Kasperksy Endpoint Security | JIo 22.01.2024 1. Poccust
[Iporpammuoe obecrieueHue CBoOomHOE TTporpaMMHOE CIIA
16 JUISL peaKTHPOBAHHUS obecrieuenue (6eccpouHo)
' XuUMH4YecKuX popmyn ISis
Draw
Cucrtema nmoucka TeKCTOBBIX No4576-1 ot 17.01.2022 1. Poccus
17. 3aMMCTBOBaHHUIT (metictButenen mo 31.12.2022r.)
«Antumnnaruar. BY3» ¢ 3A0 «Awntu-Ilnaruar»
[TporpammMHoe oOecnieueHue NeKIT /108 ot 29.08.2017 1. ¢ Poccus
18. 1C: [Ipeanpusitue 8.3 000 «Makcumym» (0eccpodHoO)
VYIpaBiaeHue TOProsiei
[IporpammHuoe obecrieueHue NoCHI./ Ne126., 01.07.2020 1. Poccus
19. 1C: 3apmuiata 1 KaJpsl Toc. «MAKCUMYM-CODT»
yupexieHus 8 O6eccpoyHo
b0 [TporpammHuoe oOecnieueHue NeCLI/76 01.03.2017 1. Poccus
' 1C: GromKer. «MakcUMyM-co(1» (6eccpodHo)
ABToMaTru3upoBaHHas cucreMa | CBHUAETEIBCTBO O cory
«Ynpasnenue —/lekanat bPC» | rocygapcTBEHHOM perucTpanuu
21. nporpaMmmsl Juist OBM
Ne2015611830 ot 06.02.2015 1.
(6eccpouHo)
IIporpamma miis 9BM «bank Pa3paborka COI'Y cory
o BOIIPOCOB ISl KOHTPOJIS CBUIETENBCTBO O

40



Ne2015611829 ot 06.02.2015 1.
(6eccpodHo)

U (apMaLeBTHUECKOMY
00pa3oBaHMIO, a TAKKE 11O

23. Koncynprant+ Poccus
ITnaner Ne8867, oT 14.01.2022 1. Poccus
24, (14.01.2022 1. mo 13.01.2023 1)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 1. Poccus
25. UIT N.A. CepreeBuu
Tex. mox. 07.04.2022 .
o6 «["amakTuka» ot 14.03.2022 r. (mpumepHas Poccus
' JiaTa)
27. BricsCAD Bricys NV, m0 03.11.2021 r. Benbrus
Cisco Webex - Cucrema | OOO Aiictek goroBop Ne J167- CIIA
28. MIPOBE/ICHHS BEOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022
T.
DIRECTUM RX — Cucrema | OOO Tl'amaktuka UT gorosop Ne Poccus
29. AIIEKTPOHHOTO 120320/11/A ot 14.03.2022 1.
JIOKYMEHTO000pOTa (mpumepHas nara)
20 VYenyru cBsazu (moctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
' WHTEPHET) 01.02.2022 1. -31.12.2022 1.
31. AutoCAD CIIIA
3o MOODLE becnarnoe poccuiickoe CIIIA (6ecnnataoe
' poccuiickoe)
33. VEEAM [IBetinapus
«"anaktuka PY3» Jlunensus 6eccpounas Poccus
34. Tex. conmpoBOXKeHNE OT
14.03.2022 r.
JInunblil kaOuHeT abutypuenTa | JIunensus Oeccpounas Poccus
35. Tex. cOnpoBOXKIEHUE OT
14.03.2022 1.
Jlnanbril kabuHeT Jlunensus 6eccpounas Poccus
36. CTYJIEHTa/COTPYIHUKA Tex. cOnpOBOKIACHHUE OT
14.03.2022 r.
DrnekTpoHHas ONOIHOTEKA https://dvs.rsl.ru Poccus
37. nuccepTauuu 1 aBropedeparos | Tpebyercs perucrpanus B
PI'b (OB/] PI'b) oubmorexke COI'Y
OBC «YHuBepcureTckas https://biblioclub.ru Poccus
38. oubmmorexka ONLINE» TpeOyeTcst perucTparus B
o6ubmorexke COI'Y
DObC «Hayunas snextponnas | http://elibrary.ru. Poccus
39. 6ubmmoreka eLibrary.ru» TpeOyeTcst peructparus B
oubmorexke COI'Y
10 YHHBepcanLHaﬂ 6a3 JaHHBIX https://dlib.eastview.com CIIIA
' East View
OBC «KoncynsranT crymentay | http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHas Tpebyercs peructpanus B
Al O6ubIMoTeKa o MeauIuHCcKoMy | 6ubmmoreke COI'Y
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€CTCCTBCHHBIM U TOYHBIM
HayKaM B IICJIOM.

www.biblio-online.ru
TpeOyeTcst peructparus B
oubmoreke COI'Y

ObC «Opaiit» -
oOpa3oBarenbHas cpena,
BKJIIOYAIOIIasi BUPTYaJIbHbIN
YUTAILHBIN 321 y4UeOHUKOB U
y4eOHBIX TOCOOUH OT aBTOPOB
U3 Beaynmx By3oB Poccuu o
BCEM HarpaBJICHUSIM U
CIEIUAITBHOCTSIM

A2,

Poccus

43. KOII (nomen Ha SHaekce) OecruiaTHOE

Poccus

A4, Pycl'apn OecriaTrHoe

Poccus

45, ViPNet

Poccusa

10. MaTepI/laJIbHO'TeXHI/I‘leCKOC OCHAIICHHUEC JUCIUITINHBI

CBe)IeHI/Iﬂ 0 HAJIUYIHUHA OﬁOpynOBaHHI)IX y'leﬁHbIX KaﬁI/IHeTOB, B TOM 4YHuCJI€ l'IpI/ICHOCOﬁJ'IeHHI)IX AJIs1
HCIIO0Jb30BAHUA MHBAJIUJIAMHU H JJUIHAMHU C OrPAHUYCHHBIMHA BO3MOKHOCTHAMH 3/10POBbS

HanmMenoBaHue nmoMmenieHui 15 MPOBEICHUS BCEX BUIOB yUEOHOU NeATEeIbHOCTH, TIPEAYCMOTPEHHOM
y4eOHBIM TJIAHOM, B TOM YHCJIe TOMEIIEHUS JIJIsl CAMOCTOATEILHON PaboThI, ¢ YKa3aHUEM TepEUHS
OCHOBHOTO 000pynOBaHUS, Y1eOHO-HAISAHBIX MOCOOUN U HCTIONB3YEMOTO MTPOrPaMMHOTO
obecriedeHus

Anpec (MeCTOOJIOKEHIE)
MOMEIEHUIN IS
MPOBEICHUSI BCEX BUIOB
y4eOHOM eI TENLHOCTH,
MIPETYCMOTPEHHON Y4eOHBIM
IUTaHOM (B CiTy4ae
peanu3anu
00pazoBaTenbHOM
MIPOTPaMMEBI B CETEBOU
(opMe TOTIOTHUTENEHO
YKa3bIBACTCsI HANMCHOBAHUE
OpTaHU3aIH, C KOTOPOU
3aKJIFOYEH JIOTOBOP)

Yu4eOHbIe ayTUTOPHH AJIs1 TPOBEAEHNs 3AHATUH JTeKIMOHHOTO THIA, CEMHHAPCKOT0 TUIIA,
KyPCOBOTO IPOeKTHPOBaHMS (BBINOJTHEHNS KYPCOBBIX PadoT), IPYNNOBBIX U HHANBHIYAIbHBIX
KOHCYJIbTalMii, TEKyLIero KOHTPOJISI U MPOMeKYTOYHOM aTTecTalluM, a TAKKe
CaMOCTOSITeIbHON PadoThl 00yYAKOIIMXCA: TIPETIOIaBaTENbCKUI CTOJ, CTYI, CTOJIBI M CTYINbS IS
obyuaronuxcs, kadenpa.

Ob6opynoBanue: IHTepakTHBHOE MYIBTHMEINHHOE 000pyI0BaHUE (TOCKA, IPOEKTOP ), MEPCOHATBHBIN
KOMIIBIOTEP B KOMIUIEKTE C IPOTPAMMHBIM 00€CTIEYeHNEM, BEIXOIOM B CETh VIHTEpHET 1 TOCTYIIOM B
3NIEKTPOHHYIO HHPOPMaLMOHHO-00pa3oBarenbHyto cpexy COI'Y.

Iporpammuoe obecnieueHne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectuposanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obGecrieuenue st
penaxrupoBanus xumudeckux Gopmyin Isis Draw (Beccpounoe I10); Koncymsrant mmoc; Cucrema
MOKCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTuIaruat.BY3»; I[Iporpamma ainst 9BM «bank Bonpocos
JUtst KoHTpoutst 3HaHu»; Cisco Webex; MOODLE; nemoHCTpalimoHHbIE B yaeOHO-HATTIS THBIE
1mocoOust (BUICONPE3CHTAIINS).

Poccuiickas ®enepauus,
362025, PecryOmnmka
Ceepnast OceTust — Ajanus,
ropon BianukaBkas,
yi. BaryTtusa,
1oM 44-46, yaeOHbII KOpITyC
Ne 7,
ayn. Ne 604

Y4eOHbIe ayTHTOPUH 151 IPOBEIEHUS 3aHATHII JIEKIHOHHOI0 THIIA, CEMUHAPCKOI0 THIIA,
TPYNINOBBIX M MHAMBHAYAJLHBIX KOHCYJIbTALMIA, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOM
aTTecTallH, a TaK/Ke CAMOCTOATEILHOI PadoThl 00y4aIOLIUXCS: [IPEIOIaBaATEIbCKUI CTOI, CTYII,
CTOJIBI ¥ CTYJIBS ISl oOydaroniuxcs, kademnpa.

O6opynoBanue: MHTepaKTHBHOE MYJIbTHMEIUITHOE 000pyI0BaHNE (JIOCKA, IPOEKTOP), MEPCOHATHHBIN

Poccuiickas @enepanus,
362025, PecniyOiinka
CeepHast OceTust — Ajanus,
ropon Brnanukaskas,
yi1. Barytuna, mom 44-46,
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

KOMITBIOTEp B KOMIUIEKTE C MPOrPaMMHBIM 00eCIIeYeHUEM, BBIXO/IOM B ceTh MHTEpHET U JOCTYIIOM B
ANIEKTPOHHYIO HHPOPMaLMOHHO-00pa3oBarenbHyto cpexy COI'Y.

Iporpammuoe obecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammaoe obecrieueHne s
penakTupoBaHus xummdeckux opmyn Isis Draw (beccpounoe [10); Koncymprant mmoc; Cucrema
MIOVCKA TEKCTOBBIX 3aMMCTBOBaHNH «AHTHIUIIarnatT.BY3»; [Iporpamma aimst DBM «bark Bompocos
Ut KoHTpons 3HaHui; Cisco Webex; MOODLE; nemoHCcTpaniioHHbBIE W YI€OHO-HATIIS THEIC
nmocobus1 (BUICOMPE3CHTAITS).

yueOHbIit kopiyc Ne 7,
ayn. Ne 606

YueOHble ayTUTOPHH AJIsl IPOBEACHUS 3aHATHUI JTeKIIMOHHOI0 THIA, CEMHHAPCKOIO THIIA,
KyPCOBOTO MPOEeKTUPOBaHMS (BBIMOJTHEHNUSI KyPCOBBIX padoT), rPYNIOBBIX M HHINBHAYAJIbHBIX
KOHCYJIbTalMii, TEKyLIero KOHTPOJISI U MPOMEKYTOYHOM aTTeCTAllUH, a TAKKe
CAMOCTOAITEILHOM PadoThl 00y4AKOIIMXCSA: IPEIOIaBaTENbCKUN CTO, CTYI, CTOJIBL U CTYJNIbS AJIS
obyuaronuxcs.

O6opynoBanue: VIHTepakTHBHOE MYJIbTUMEANHOE 000pyaOBaHUE (0CKa, TPOEKTOP), NEPCOHATIBHBIN
KOMITBIOTEP B KOMIUIEKTE C MPOrPaMMHBIM 00ECIICUEeHHEM, BBIXO/IOM B ceTh MHTEpHET 1 JOCTYIIOM B
ANEKTPOHHYIO HH(POpPMAIIOHHO-00pa3oBatensHyto cpexy COI'Y.

IIporpammuoe obecrieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammaoe obecrieueHue s
penaktapoBaHus xummdeckux ¢opmyn Isis Draw (beccpounoe I10); KoncynmsranT miroc; Cuctema
MIOKCKA TEKCTOBBIX 3aMMCTBOBaHUHN «AHTUIITaruaT.BY3»; I[Iporpamma ans 9BM «bank Bompocos
Jutst kKoHTpoJst 3HaHui»; Cisco Webex; MOODLE; neMoHCTpaliMoHHBIE U Y4eOHO-HATIIS THBIE
ocoOust (BUICOMPE3CHTAIHS).

Poccuiickas ®enepauns,
362025, Pecniybnmka
CesepHast OceTust — Ananus,
ropox BiangukaBkas,
yi. BaryTtusa,
oM 44-46, yueOHbIi1 KopIyc
Ne 7,
ayn. Ne 603

JlaGopaTopun: KOMIBLIOTEPHBIE KJIACCHI IJ1s1 MIPOBeeHUs TEKYIIEro KOHTPOJIS U
TPOMESKYTOYHOM aTTeCTAalNM, a TAKKE CAaMOCTOSITETbHOI PadoThl 00yYaIOIHXCS :
NpernoaBaTeIbCKUi CTOJ, CTYI, CTOJIBI M CTYJIbS JJIsl 00y4aIOIInXCsl.

O6opynoBanue: VIHTepakTHBHOE MYIIBTUMEANHHOE 000pYIOBaHUE (JI0CKA, IIPOEKTOP), KOMITBIOTEPHI
JUIST KOMIIBIOTEPHOTO KJIacca B KOMIUIEKTE - C IPOrPaMMHBIM 00€CIIeueHNEeM, BBIXOAOM B CETh
HHTEpHET U TOCTYIIOM B AIIEKTPOHHYIO HH(QOpMaIIMOHHO-00pa3zoBarenbHyto cpexy COI'Y;
Iporpammuoe obecrieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpammHoe obecrieueHue s
penaktupoBanus xumuueckux Gopmyin Isis Draw (Beccpounoe I10); KoncynsranT miroc; Cucrema
MIOMCKA TEKCTOBBIX 3aMMCTBOBaHUH «AHTHIIIarnat.BY3»; IIporpamma amst OBM «bank Bonpocos
Jutst kKoHTpost 3HaHui»; Cisco Webex; MOODLE; nemMoHCTpaliMOHHBIE M Y4eOHO-HATIISIHBIE
noco6us (BUICONPE3CHTAIHS).

Poccuiickas ®enepanus,
362025, PecriyOnuka
CesepHas OceTust — Ajanus,
ropoz Bnanukaskas,
yi. Barytuna, mom 44-46,
yaeOHbIi Kopyc Ne 7,
ayn. Ne 614

Bubanorexa, B TOM YHCJIe YHTAJTBHbII 3aJ1: CTOJBI U CTYIIBSI JJIs 00YYAFOIIUXCSl, KOMITBIOTEPHI B
KOMIIJIEKTE — C IPOrpaMMHBIM O6eCl’[e‘-IeHI/IeM, BBIXOAOM B CE€Th HHTepHeT 1 JOCTYIIOM B
AIIEKTPOHHYI0 HHPOPMAITMOHHO-00pa3oBaTenbHyo cpeny COI'Y

Iporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016; 7-zip; WinRAR; Adobe
Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
KoncynsranT mitoc; FapanT; Cisco Webex; MOODLE.

3BC «YHuBepcuterckas 6ubnrnoreka ONLINE» https://biblioclub.ru

3BC «KoHcynbraHT ctyaeHTa» http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

DnekTpoHHas GubIHOTEKA MrccepTanuu U asropedeparos PI'B(DB PI'B) https://dvs.rsl.ru

OBC «Yuuepcurerckas oudmmoreka ONLINE» https://biblioclub.ru

OBC «Hayunas snexrponHas oubaroreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas ®@enepanus,
362025, Pecrybnmka
CeepHast OceTust — Ajanus,
ropon Briagukaskas,
yan. Leperenn/BaryTuHa,
oM 16/19, yaeOHBIH KOpITyC
Ne 6
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11. JIncT OOHOBJCHUSA/AKTVAJIN3ALMH
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