Munucmepcmeo nayku u gvicuie2o oopasosanusi Poccutickou @edepayuu
Dedepanvroe 2ocyoapcmeaerntoe 01olicemHoe 00pa308amenbHoe yupedcoeHue
svicueco oopazosanus « Cesepo-OcemuncKuil 20Cy0apCcmeeH bl YHUGEPCUMEN
umenu Kocma Jlesanosuua Xemazyposa»

PABOYAA ITPOI'PAMMA JTUCHUIIVIMHBI

METOAbI PA3IEJIEHUA U KOHUHEHTPUPOBAHNUA B
AHAJIMTUYECKOU XUMUU

Hanpasnenne noarorosku 04.04.01 Xummust

HampaBinenHocts (npoduiasb IporpaMMbl) « AHAJTUTHYECKAST XUMHUS)

KBanudukanus (cTeneHsb) — MarucTp

®opma oOyueHus - ouHas

Baagukaska3s 2023



Pabouass mporpamMa cocTaBieHa B COOTBETCTBHM ¢ DenepaibHbIM TOCYAapCTBEHHBIM
obOpazoBarenbHBIM cTangaapToM 1o HampasieHuo 04.04.01 Xumwus, mporpamMma «AHaTuTHYECKas
XUMHS», YTBEPKACHHBIM IpHKa3oM MuHHCTEpcTBa 00pazoBanus 1 Hayku Poccuiickoit deneparyu
or 13.07.2017 r. Ne 655, y4eOHBIM IJIAaHOM TOATOTOBKM MarucTtpa no Hamparienuro 04.04.01

XuMus, nporpamMma «AHAIUTHYECKAss XUMUSA», YTBEPKIACHHbIM yueHbIM coBetoM DPI'BOY BO
«COTI'Y» (npotokost Ne 9 ot 27.04.2023 ).

CocraBuTtens: K.X.H., 1oreHT JI.M. Ky6anosa

Pabouas npocpamma  Oucyuniumvbl npuHAmMa 8 COCMAge OCHOBHOU  NPOheccUOHaANbHOU
00pa308amenbHOl NPOSPAMMbL peuleHuem yueno2o cogema (npomoxoa Ne 9 om 27.04.2023 2.)



1. Crpykrypa n 0011asi TPY10€MKOCTb AU CHUIITTHHBI
OO0mass TPyIOEeMKOCTh JTUCHUIUIMHBI «MeTonpl pasfeneHus U KOHIIEHTPUPOBAaHUS B
AHAITUTHYECKON XUMHUN)» COCTABIAET 2 3a4eTHEIE €IUHUIIBI — 72 .

Ounas gopma oOyyenus 3aounast hopma oOyUeHHS

Kypce 2 -
Cemectp 3 -
Jlexun 18 -
[IpakTueckue (CeMHUHAPCKUE) 3aHSATHS 36 -
JlaGopaTopHble 3aHATHS - -
Koncynpranuu - -
HToro aynMTOpHBIX 3aHATHH 54 -
CamocTosiTenpHas paboTa 18 -
KypcoBas pabota - -
dopMa KOHTPOJIS

DK3aMeH - -
3auet 3a4yeT -
O011ee KOJIMYECTBO YacOB 72 -

2. Ilestu ocBOEHHST TUCITUILTHHBI

B coorBerctBun ¢ ®enepanbHbIM TOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM I10
HanpasiaeHuto noAaroroBku 04.04.01 Xumus, nporpamma «AHaIUTHYECKas XUMHS», U YPOBHIO
BbICLIETO 00pa30BaHUSI MarucTparypa, yTBEpP)KICHHOMY IpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoir @eaepanun ot 13.07.2017 . Ne 655, 11enpt0 OCBOCHHS AUCHUTUIMHBI «MeToibl
paszenieHuss U KOHIIGHTPUPOBAaHUS B AaHATUTUYECKON XuUMHUM» sBiIsgeTcs (OPMHUPOBAHUE Y
00y4aronIuxcsi CACTEMHOTO MPEACTABIEHUS O TEOPETUUECKUX, MPAKTUUECKUX MOAXO0AaX K PEIICHUIO
3a/1a4 KOHLICHTPUPOBAHUS, PA3/EJICHUS CI0KHBIX MHOTOKOMIIOHEHTHBIX CMECEH, IIPUMEHAEMBIX JJIs
oOecreueHns HaJIeX)KHOCTU U IPABUIIBHOCTH OOHApPY’KEHUS U UACHTU(UKALIUY BEIIECTB, HAILICAIINX
IIMPOKOE€ TIPUMEHEHWE, KaK B IPOMBIIIJIEHHOCTH, TaK M B HAy4YHO-UCCIIEJOBATEIbCKUX
nabopaTopusix.

W3yuenne HaHHOM IUCLUIUIMHBL, COIIACHO NPO(ECCHOHAIBHBIM CTaHJApTaM, CIIYKUT
MOJITOTOBKOM CTyJeHTa K Oymymied mpodecCuoHaIbHOM NeATeTbHOCTH B 00JacTH HAy4HO-
UCCJIEZIOBATENBCKOM 1E€ATENbHOCTHU:

1. 40.010. IIpogeccuonainbublii ctanaapt «CrnenuaaucT Mo TEXHUYECKOMY KOHTPOJIIO
Ka4eCTBAa NPOAYKIMW» YTBEPKICH NIPUKAa30M MUHHCTEPCTBA TPYa U COLUAIIBHOM 3aIUThI
Poccuiickoit ®enepanun ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM
foctuimu Poccuiickoit @enepanuu 22 ampens 2014 . Ne 32067). Bua npodeccuonanbHoM
nesTeNIbHOCTH — « TeXHU4YecKnuit KOHTPOJIb KaueCTBa MPOLyKIIUNY.

2. 40.011. Mpodeccuonaabuplii cTaHAAPT «CNENHAINCT MO HAYYHO-MCCIIET0BATENbCKAM
H ONBITHO-KOHCTPYKTOPCKHMM pa3padoTkam» YTBEPKIEH NpHUKa3oM MuHucCTEpCTBa Tpyaa
n counanbHOM 3amuTel Poccuiickont ®enepanmuum ot 4 wmapra 2014 . Ne 121n
(3apeructpupoBan MunucrepctBoM toctuiiuu Poccuiickoit @enepanuun 21 mapra 2014 r.,
peructpauroHHblid Ne 31692). Bun npodeccuonanbroil nesrenbHocTd — «OcyliecTBiIeHne
HayYHO-UCCIIEIOBATENILCKON JIESITEIbHOCTH 10 PEIICHUIO (PyHAaMEHTAIbHBIX U MPUKIIAIHBIX
3a]1a4 XUMUYECKOW HAIPaBI€EHHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBAY.

N3yuenne aucuuiivHbl «MeToabl pas3feseHns U KOHLEHTPUPOBAaHUS B AHAJIUTUYECKON
XUMHUM» TpUBEAET K (POPMHUPOBAHHMIO TBOPYECKM pabOTAIOUIMX CIEUUATUCTOB C Pa3BUTHIM
HAayYHBIM MBIIUICHUEM, OOJIaAa0NMX HEOOXOAMMBIM 3alacoM 3HAHUM B 00JacTH aHAJIWTHYECKOU
XUMHH, CIOCOOHBIX HCIIOJNBb30BATh TEOPETUYECKHUE 3HAHUS NpPU PELIEHUM MPAKTUYECKUX 3ajad,



MMPOABJISAA IPU 3TOM CaAMOCTOATCIIBHOCTh, MHUIIUATUBY, 4 TAKKC B HGO6XO,[[I/IMBIX ClIy4dasx — YMCHUC
Y4aCTBOBATh B IPHUHATHUH KOJIJICKTHBHBIX pemeHHﬁ, BI)I6I/Ipa$I HauoOoJiee ONITHMAJIBHEIC U3 HUX.

33[{3'—11/1 AUCHHUITINHBI

1. ChopmupoBars y 00ydaroluxcst IpeAcTaBIeHU 00 yCIOBHUIX TOCTAHOBKHU KCIIEPUMEHTA B
paMKax pelieHus IPaKTUUECKUX 3a]a4 XUMUYECKOTO aHAJIN3a;

2. PazButue y oOyuaromuxcs NPaKTHUYECKHUX HABBIKOB IOCTPOEHMS CXEM MIEHTH(HKALNY,
pa3aciicHud U KOHOCHTPUPOBAHUS aHAJIMTOB B 3aBUCUMOCTU OT ITPUPOALI 06pa3u0B.

3. ®opMHUpOBaHUE CHCTEMAaTU3UPOBAHHOIO MPEACTABICHUS O COBPEMEHHOM COCTOSHUH
MCTOAOB Pa3aCJICHUA U KOHICHTPUPOBAHHWA B AHATMTHYCCKON XMMUH.

4. TlomyuyeHHe HaBBIKOB IIPAKTUYECKOH pabOThl ¢ XMMHUYECKUMM PEaKTHMBaMU M IOCYIOH,

npuOopamu.

OOyueHue CTyJeHTOB HaBbIKaM Hay4YHOT'O UCCIIEIOBAHHUS.

dopmMupoBaHue y 00y4YaromuXcsl HABBIKOB N3yUEHHsI HAYYHOU JTUTEPaTypHI.

o o

3. Mecto mucuuniaunbl B crpykrype OIIOII marucrparypsbi

JlucumIiuiiHa OTHOCHTCST K 4YacTH, (OPMHUPYEMOW ydYacTHUKaMU 00pa3oBaTeIbHBIX
OTHOIIEHUH, O10ka 1 (mucruruiuabl (Momyinu), pasgen Hucuumnunasl no BeiOGopy b1.B./1B.02
yueOHoro miaHa HanpasiaeHus noarotosku 04.04.01 Xwumus, nporpamMmma «AHaJuTUYECKas
XUMUs», KBanupukanus (CTeneHb) — Maructp. MHAEGKC NTUCHUIUIMHBI MO y4eOHOMY IIaHy:
b1.B./1B.02.01.

K ucxogusiM TpeboBaHUSM, HEOOXOIUMBIM JIJISl U3YUYECHUS AUCUUIUIHMHBI, OTHOCSATCS 3HAHMUS,
YMCHHSI W HaBBIKH, C(HOPMHUPOBAHHBIE B pe3yiIbTaTe W3YYCHHS JUCIMILIAH HAIMPABJICHUS
nonroroBkn 04.03.01 Xwumus, OakanmaBpuarta: «AHaIUTHYECKas XuMmus», «Heoprannueckas
XuUMUsD», «Oprannueckas Xumus», «duzudeckas xuMus», «Komonanas xumus», «MaremaTukay, a
TaK)Ke AUCHMIUIAH, M3y4aeMblX B TeueHue | Kypca MarucTparypbl: «AHaIu3 MOPUPOIHBIX U
MIPOMBIIIUVICHHBIX ~ O0bEKTOB», «COBpPEMEHHBIE  DICKTPOXUMHUYECKHE  METOABl  aHAJIH3ay,
«CoBpeMeHHbIe XpoMaTorpaduueckue MeTOAbl aHann3ay, «Opranusanus padoThl aHATUTUYECKOU
nabopaTopum.

TpeboBaHus K «BXOAHBIM» 3HAHUSM, YMEHHUSM U TOTOBHOCTSM OOYyYaloIIErocsi, COrmacHoO
npeaBaputenbHbiM KomneTeHIusiM 1o @I'OC BO nanpasnenus mnoarotoBku 04.03.01 Xwumwus,
HEOOXOAMMBIE TPU OCBOCHUHM JUCHUILTUHBI «MeToAbl pasfeNieHuss U KOHLEHTPUPOBAHHS B
AHATUTUYECKON XUMUM):

e CIOCOOHOCTH UCMOJIH30BATh MONyUYEHHBIE 3HAHUS TEOPETUUECKUX OCHOB (PyHAAMEHTATbHBIX
pasnesioB XMMUH MpH peltneHnu npodeccrnonanbhbix 3aaa4 (OIMK-1);

e BJAJCHHE  HAaBbIKAMM  MPOBEACHUS  XUMHYECKOTO  HKCIEPUMEHTa,  OCHOBHBIMH
CHHTETUYECKUMHU U aHATMTUYECKUMHU METOJIaMU TOTYUYEHHUs W MCCIICOBAHUS XUMUUYECKUX
BemecTB U peakiuii (OITK-2);

e CIOCOOHOCTH UCIIOJIb30BaThb OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCUUILUIMH B
npodeccuoHansHo AesrenbHocTr (OITK-3);

e CHOCOOHOCTh pemarh CTaHAApTHBIE 3a7aud  NMpPOPEeCcCUOHATBLHON  JCSITEIBHOCTH C
UCIIONB30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTUH C
Y4ETOM OCHOBHBIX TpeOoBaHuii nHMopMaIroHHo# 6e3omacHocTH (OT1K-4);

e CINOCOOHOCTP K TIOMCKY M TEpPBUYHONH 0OO0pabOTKe HAaydHOH U HAyYHO-TEXHHUYECKOM
undopmanuu (OITK-5).

Jlnst ocBOeHUs AaHHOW y4eOHOW MUCHUILIMHBI HEOOXOMWMBl 3HAHUS, YMEHUSI U HaBBIKH,
dbopMupyembie IpeaIIecTBYONIMME TUCIUTUIMHAMU. CTYIEHT JIOJIKEH:

3HAaTh:



=

10.

11.
12.

13.

14.
15.

OCHOBHBIE TOHATHUS U METO/Ibl XUMUUECKUX TUCIUILINH.

CBs3b CBOMCTB COCIMHEHUN C MOJOKEHUEM COCTABISIONIMX UX AJIEMEHTOB B [lepuoamyeckoi
cucTeMe XMMHYeCKuX 3aemMeHToB JI.J. MeHaeneena.

CTpoeHue M XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPTraHHMYEeCKHX
COCJIMHEHU.

OCHOBHBIE TEOPETHYECKHE TIOJIOKCHUS, JICKAIIMEe B OCHOBE XHMHYECKMX M (PHU3UKO-
XUMHUYECKUX METOZOB UCHTU(MUKAIIUU U ONIPEICIICHUS BEIICCTB.

[Ipupoay u CyIIHOCTH SIBICHHH M TPOILIECCOB, JICXKAIIUX B OCHOBE XHMHUYECKHX M (DU3UKO-
XUMHYECKHX METOAOB aHAIM3a.

Crnenn(pUuHOCTh aHAJWTUYECKOTO CHUTHAJa M OCOOCHHOCTH €ro M3MEpPEHHUS B Pa3IUYHBIX
METO/IaX aHajIu3a.

OCHOBBI XUMHUYECKUX METOJIOB KAY€CTBEHHOTO M KOJMYECTBEHHOTO aHAIM3a — Cienu(ruuecKue
peakuuM,  JCHCTBHE  TPYIIIOBBIX  PEArceHTOB, OCHOBBI ~ TPAaBUMETPUYECKOTO U
TUTPUMETPUUYECKOTO aHAIU3A.

OcCHOBBI  (DM3UKO-XMMHUYECKHUX METOAOB AaHAIW3a: OINTHYECKHX, JJICKTPOXUMUUYCCKUX U
XpoMarorpapuuecKux.

Metonbsl ©  crmOcOObI  BBIMIOJNIHEHUSI KAYECTBEHHOTO aHalM3a, METOAbl OOHapyKEHHS
HEOPraHWYECKUX KaTUOHOB U AaHUOHOB.

MeTo/bl, MPpUEMBbI U CIIOCOOBI BBIMOTHEHUS XUMHUYECKOTO U (PHU3UKO-XMMHYECKOTO aHAJIU3a IS
YCTAHOBJICHUSI KAYECTBEHHOI'O COCTaBa M KOJIMYECTBEHHBIX ONPEIACICHHI.

MeTtopl pasiencHus BenecTB (XUMUYSCKHUE, XpoMaTorpapuIecKue, SIKCTPAKIIMOHHbIE).
OCHOBHBIC TOJIOKCHUSI TEOPUH y4deTa MOTPEIIHOCTEH aHaiW3a W CTaTUCTUYECCKON 00paboTKu
pE3yJIbTAaTOB aHAJIN3A.

[IpaBuna TeXxHUKH OE30MACHOCTH M PAa0OTHI B XUMHUYECKON J1a0OPaTOPUH M C aHAJTHTHUYECKON
arraparypou.

OcHoBHBIE 3aKOHBI (U3HUKH, (DU3UUCCKHEC SIBICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUH BEPOATHOCTH U MAaTEMATUUECKON CTAaTUCTUKHU.

YMmerTh:

1.

2.

10.
11.

12.

[Tonp30BaTbCcsi COBpEMEHHON Hay4yHOHM, y4eOHOH M CIpaBOYHOM JMTEpPaTypodl MO XUMHHU U
XMUMHUYECKOH TeXHOIOTUH U MHPOPMAIIMOHHBIMU TEXHOJIOTUSMHU.

IIpaBUIBEHO MCIIOIB30BATE HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX COEAMHEHUMN.
[TporHo3upoBaTh pEaKIMOHHYIO CIOCOOHOCTh XHMHYECKHX COEIUHEHUH M (U3NYecKHe
CBOMCTBA B 3aBUCUMOCTH OT ITOJIOKEHUS B IEPUOJUIECKON CHUCTEME.

ITonp30BaTbCst OCHOBHBIMM PEAKTHUBAMU, PACTBOPUTENAMU, XUMUYECKON MTOCYAOHU.

T'oTOBUTE PacTBOpPHI € 3aJaHHOW KOHIIEHTpAlMell PACTBOPEHHBIX BEILIECTB.

[TpoBoaUTE J1aOOPATOpHBIE OMBITHI, OOBSICHATH CYIIHOCTh KOHKPETHBIX pEaKIMi MU Uux
aHAIUTHYECKUE IPPEKTHI.

OdopMIIsATh pe3ynbTaThl SKCIIEPUMEHTATIBHON paboTHI B BUJIE OTUYETA.

['oTOBUTH HCTUHHBIE, OyQepHble M KOJJIOMJHBIE PACTBOPBI, M3MEPATH (PUIUKO-XUMHUECKHE
rapamMeTpbl paCTBOPOB.

Cobuparh npocTeiine yCTaHOBKHU AJIsl TPOBEACHUSI TAOOPATOPHBIX UCCIIEA0BAHUH.

[TpoBOAUTE pazaeneHue BemecTB XUMUIECKMMH U XpoMaTorpaduuecKUMU METOJIaMHU.
[IpoBonuTe 1a0OpaTOpHBIE OMBITHL, OOBICHATH CYTh KOHKPETHBIX peakuuid U ux
aHanuTHueckue 3PQPeKTsl, opOpMIIATh OTUETHYIO JOKYMEHTAIMIO IO AKCIEPUMEHTATbHBIM
JTAHHBIM.

[TpoBOAUTE >IEMEHTApHYI0 CTAaTHCTUYECKYI0 OOpabOTKY SKCHEPUMEHTAIbHBIX JaHHBIX B
XUMHYECKUX IKCIIEPUMEHTAX.

Baaners:
1. HaBbelkamMH CcaMOCTOSITENbHON paboThl ¢ y4eOHOW, HAay4yHOW W CIPABOYHON JHUTEPaTypoil;

BECTHU IIOMCK U JI€JIATh 0000IIAIOIINE BHIBOIEI.

2. Habikamu Oe3omacHOi paboThl B XMMHYECKOH J1abopaTtopuM M yMEHHUs oOpaiarbcsi ¢



XMUMHUYECKON TOCYyNol, peakTHBaMu, padOTaTh C Ta30BBIMU TOPEJIKAMU U AJIEKTPHUECKUMHU
npudopamu.

3. OCHOBHBIMH MPHEMaMH U TEXHUKOH BBIIOJIHEHHUS 3KCIIEPUMEHTOB, UIMETh HABBIKM PaOOTHI C
(bU3UKO-XUMUYECKUMH NPUOOPaAMH U yCTAHOBKAMHU.

4. HaBblkamMH TPOBEJCHHS aHalU3a (PU3MUECKUX M XMMUYECKHX CBOMCTB BEIECTB PAa3IMYHON
MPUPOJIBI.

5. ba3oBbIMH TEXHOJOTHSIMH TpeoOpazoBaHus WH(GOPMALUU, TEKCTOBHIMH M TaOIMYHBIMU
pelakTopaMu, TEXHUKOU paboThl B ceTu HTEepHET A mpodeccrnoHaIbHOMN 1eATeIbHOCTH.

6. HaBeikamu 00pabOTKM pe3yabTaroB SKCIEPUMEHTa U (POPMYIHUPOBAaHUS MPAKTUUYECKUX
BBIBOJIOB.

7. Maremarndeckoit 00pabOTKH TEKCTOBOM U rpaduyueckoi nHMOPMAIIHH.

HucuunnuHa «Metonpl pa3feneHuss U KOHIIGHTPUPOBAHUS B AHATUTHUYECKOM XUMHI)
SIBJISIETCSI OCHOBOM JUIsl U3yYEHUSI MOCIEAYOIINX JTUCIUTIINH:

«b2.0.01(Y) VYwueOnas (o3nakomuTenbHas) mnpaktukay, «b2.B.02(Ilx) IIpegmumiomuas
NPaKTUKa», TIOATOTOBKA BBIITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.

W3ydenve naHHOW y4eOHOW IUCHUIUIMHBI SIBISETCA IOATOTOBKOM CTyaeHTa K Oymyuiei
npodeccuoHanbHOi aesTenbHOCTH 40 CKBO3HBIE BHABLI NMPO(EeCCHOHAILHOI J1eATeJbHOCTH B
NPOMBINVIEHHOCTH, 2 UMEHHO «TexHu4yeckuil KOHTpOJIb KadecTBa mnponaykuuun», kox 40.010,
npodeccuoHaNbHbIN cTaHAapT «CHeHaInCT MO TEXHUYECKOMY KOHTPOJIIO KauyeCTBa MPOAYKIIMNY U
«IIpoBeneHne Hay4YHO-MCCIENOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX paboOT MO TeMmaTuke
opranmzaruuy, kox 40.011, mnpodeccuonansubiii  cranmapt «Crnenpajuct 1O  Hay4yHO-
HCCJIEZIOBATEILCKUM U OIBITHO-KOHCTPYKTOPCKUM pa3paboTKamy.

[lpu ocBoeHMM NaHHOW AMCHMILIMHBI CTYISHT CMOXXET IMPOAEMOHCTPHUPOBATH CIEIyIOLINE
0000menHbIe TpynoBble GyHkunu (OTD):

e KoHTposb kauecTBa MPOAYKIIMH HA BCEX CTAAMSIX MIPOU3BOACTBEHHOTO IIpoLiecca.
e [IpoBeneHre Hay4YHO-UCCIIENOBATENHCKUX U OMBITHO-KOHCTPYKTOPCKUX PadOT MO TeMaTHKe
OpraHH3aIiHu.

4. TpeGoBaHus K pe3yibTaTaM O0CBOEHMS JUCHUILIMHBI (KOMIETEHUHH 00yUYalouerocs,
(¢opmupyembie B pe3ysbrare 0CBOCHUS JUCHUILIMHBI (MOXYJIs1)

N3yuyenne nucuuiuiiHbl «MeToasl pasaencHus U KOHLCHTPUPOBAHUS B AHAIUTUYECKOU
XUMHUW» IpeanonaaraeT GoOpMUPOBAaHUE Y CTY/IEHTA CIEAYIOIIUX KOMIIETEHIINHI:

IIpogeccuonansubie komnerenuuu (I1K):

3amgaua Kon n Kon u HanmeHoBanue uHaukaropa | OcHoBaHue
npodeccuoHaTbHOM HAUMEHOBaHHe AOCTHKEHUS PO¢eCCHOHAILHOM I1C)
e TeJIbHOCTH npodeccuoHAILHOM KOMITETCHIIUA
KOMIICTeHLIUM

Hay4yno-ucciienoBaresbckuii THI 32124

OcymiecTBiieHHe IIK-2 Crocoben Anammz
Hay4YHO- TUTAHUPOBATH MK-2.1. CocraBnser oOmui TmaH OIIbITA,
UCCIIEI0BATENIbCKOI | paboTy U BeIOMpaTh | MCCIEAOBAHUSA U JICTAJIbHBIC IIJIAHBI TC:
JEATEIILHOCTH IO AJICKBAaTHEIC OTAEIBbHBIX CTAIUN. 40010
PEILEHUIO METO/IbI PEIIEHHS IK-2.2. Bribupaer 40.011
(dyHIIaMEHTAIBHBIX | HAyYHO- OKCIIEPUMEHTANIbHBIE W PAaCYETHO-

U IPUKIaTHBIX HCCIIECO0BATEIILCKUX | TCOPCTHUUCCKHUE METOIABI PCIICHUA

3a/1a4 XUMUYECKO# | 3aj1a4 B BRIOpAaHHO# | TIOCTABJICHHOW 3a/la4d  HCXOMs W3




HaIpaBJICHHOCTU B obmactu XHUMHHU, HMCIOIIIUXCA MaTCpUuaibHbIX u

COCTaBe HayYyHOTO XUMHUYECKOI BPEMEHHBIX PECYpCOB.

KOJUICKTHBA TEXHOJIOTHH WITH IIK-2.3. [IpoBomuT  UCHBITAaHUS
CMEXHBIX C XMMHEW | MHHOBAIIMOHHOW MPOIYKIUH.
HayKax
IK-3 Cnoco6en | IK-3.1. Hcnonp3yer Ananus
HUCIOJIb30BaTh (byHIaMeHTaIbHbIE 3aKOHBI OIIbITa,
byHIaMEHTANbHBIC | XUMHUYECKOW HAyKH IS pa3paOdOTKu TC:
3aKOHBl XUMHH H | HOBBIX METOJIOB M METOJIWK aHaIN3a 40.010
BJIa/IETh TEOPHUEH U | BEIIECTB U MAaTepUAJIOB, a TAKXKe IS 40011
HABBIKAMH pelieHus Hay4HO-
MPAKTHYECKOM UCCIIEZIOBATENIbCKHX 3a/1au B 001acTu
paboThI JUTS | aHATUTHYECKOM XUMUU U CMEXKHBIX
pellleHusT Hay4HO- | C XUMHUEH HayKax.
ucciaenoBarenbckux | IMK-3.2. VYmeer HaXOIUTh,
3ajau ¢ | bopmynHpoBaTh u peuiarhb
UCTIOJIb30BaHHEM CTaHJApTHBIE 3a/add B HAy4HO-
COBpPEMEHHBIX UCCIIEZIOBATENIbCKOM 1€ATEeIbHOCTU B
pudopoB U | BbIOpaHHOH  0OO0JIacTU  XUMHUHU  C
KOMITBIOTEPHBIX UCTIOJIb30BaHHEM COBPEMEHHBIX
TEXHOJIOTH npubopoB u KOMITBFOTEPHBIX

TEXHOJIOTUH.

IK-3.3. Brmameer Tteopueii wu
HaBBIKAMU TIPAaKTHYECKOH pPabOTHI
U pemieHust (pyHAaMEHTAIBHBIX U
IPUKITATHBIX Hay4YHO-
MICCIIE0BATENILCKHX 3a/1a4.

@®opMHpOBaHUE YKa3aHHBIX KOMIIETEHUMH IO JAMCLHUIUIMHE CBA3aHO C oOnacTsIMu
npodecCUOHANBHON JAESITeNbHOCTH BBITYCKHIUKA MaruCTpaTyphl:

[Tpodeccronanbubiii  ctanaapt «CHeuMamTucT MO TEXHUYECKOMY KOHTPOJIO KadecTBa
nponykimn», kox 40.010. Bug npodeccnoHanbHON AeATENbHOCTH — «TeXHHUUECKUH KOHTpPOJIb
KauecTBa Mpoaykuum». O0001eHHble TpynoBble QyHKINKM — KOHTponb KauecTBa MPOAYKIHMU Ha
BCEX CTaIUsAX MPOU3BOJCTBEHHOrO Mpouecca. Kox A. YpoBenb kBamudpukanuu — 5.

[lepeyeHb TpynOBbIX (QYHKIIHI:

HaumenoBanue TO Kox
AHanu3 Ka4yecTBa ChIPhs U MaTepUaoOB, MOIYy(PaOpHUKaTOB H A/01.5
KOMIUTIEKTYIOIINX H3ITHI
WHCcrieKIMOHHBIH KOHTPOJIb IPOU3BOJICTBA A/02.5
BHenpeHne HOBBIX METOJIOB M CPEJICTB TEXHUUECKOTO KOHTPOJIS A/03.5
[IpoBenenne uCTIBITAHNI HOBBIX M MOJIEPHU3UPOBAHHBIX 00Pa3IIOB A/04.5
MPONYKIIHU

[Tpodeccuonanpuplii crangapT «CHenuanucT Mo HayYHO-MCCIENOBATEIbCKUM U OMBITHO-
KOHCTPYKTOPCKUM pa3zpadotkam», kox 40.011. Buag mnpodeccuoHanbHOW ACATENHHOCTH —
«Ocy1ecTBIeHHE HAYYHO-UCCIIEI0BATENbCKONW JESATEIbHOCTH M0 PEIIeHHI0 (PyHIaMEHTaJIbHBIX U
MPUKIIAIHBIX 3a]]a4 XUMUYECKOM HallPaBIIEHHOCTH B COCTaBE HayYHOTrO KOJUIEKTHBa». OO00IIEeHHbIE
TpynoBble GpyHKIMH — [IpoBeieHre HaydHO-NUCCIIEI0BATENbCKUX M OMBITHO-KOHCTPYKTOPCKUX paboT
no Tematuke oprann3zanuu. Kox C. YposeHs kBamuukamm — 6.

[TepeueHb TPyIOBBIX (PYHKITHIA:

Haumenosanue TD Kon
OcyllieCcTBIEHNE HAYYHOI'O PYKOBOACTBA NPOBEACHUEM C/01.6
WCCIIEIOBAaHUH 110 OT/ACIHHBIM 3a/1a9aM




VYrpapneHue pe3ynbTaTaMy HayYHO-UCCIICOBATEILCKUX U OTTBITHO- C/02.6
KOHCTPYKTOPCKHX paboT

B PE3YJIbTAaTC OCBOCHUA JUCHUITIIIMHBI ((MCTOILBI pasaciicHud M KOHLUCHTPUPOBAHHA B

aHAJIMTUYECKON XUMUM 06yanOIHHﬁCH JOJIKCH.:

3HAaThb:

1.

OcCHOBHBIE  TPUHIUIBI W OONACTH  HWCIOJIB30BAHUS  METONOB  paslelieHus |
koHueHTpupoBanus Bemects (ITK-2; TIK-3).

2. OCHOBHBIE TOHATHUS, TEPMHHBI, CIIOCOOBI KOHIICHTPHPOBAHUS W pa3leiCHUs, UX
koanuecTBeHHbIe XapakTepuctuku (ITK-2; ITK-3).

3. OcHOBHBIE 3aKOHOMEPHOCTH TPOLIECCOB copOIMH, Mex(a3HOTO pazaencHus (IKCTPaKIHH,
ra3oBOM M >KUJIKOCTHOM Xpomarorpaduu), coBpeMeHHbIe THOpuanbie MeToabl aHaiu3a (I1K-
2; TIK-3).

4. Krnaccudukaiuioo METOJ0B pa3iefieHUus M KOHIICHTPUPOBAHUS MO YHCIY KOHTaKTHUPYIOIIMX
¢a3, Mo arperaTHOMy COCTOsIHHIO KOHTakTUpyromux ¢a3 (ITK-2; TTK-3).

5. KonuyecTBeHHbIE XapakTEpUCTUKU MPOLECCOB pa3leleHUs U  KOHIIEHTPUPOBAHUS:
K09((OUIIMEHT pacrlpeieeHus, CTeNIeHb M3BJICYCHUS, KOXPPHUINEHT KOHIEHTPUPOBAHUS U
kod(hdurment pasaenenus ananusa (ITK-2; TTK-3).

Ymersb:

1. CamocroarenbHo paboTarh ¢ y4eOHOH, Hay4yHOW U CIOPABOYHOW JHUTEpaTypoil Mo
ananmutudeckoit xumuu (I1K-2; TIK-3).

2. llpencraBnsiTh pe3y/bTaThl SKCIIEPUMEHTOB U HaOMoaeHui B Bujie rpadukoB u Tadnui (I1K-
2; TK-3).

3. llpuMeHATh MONy4YEHHbIE TEOPETHUECKHE 3HAHUS M DKCIEPUMEHTAIbHBIC HABBIKU JUIS
peleHus 3aaa4, CBI3aHHBIX C MPUMEHEHHEM KOMIUICKCHBIX COCIMHEHHH M OPTaHUYeCKHUX
pearenros (ITK-2; ITK-3).

4. YMeTp OOOCHOBBIBaTH TPEUMYIIECTBA M BO3MOXKHOCTH METO/AA paslelieHUusT H
KOHIICHTPUPOBAaHUS KaK Ha OJTale IUIAHUPOBAaHUS OKCIIEPUMEHTa, TaKk W TpH
NPOTHO3MPOBAHUM MOBeIeH!s peabHbIx cucteM (ITK-2; TTK-3).

5. TIpoBOOUTH METPOIOIMYECKYIO M CTAaTHCTHYECKYI0 00pabOTKY pe3yabTaToB XHUMHYECKOTO
anammsa ([TK-2; ITK-3).

6. PabGotarh C KOMIBIOTEPOM Ha YPOBHE MOJB30BaTelsi M MPUMEHSITh HAaBBIKA DPAaOOTHI ¢
KOMIBIOTEpAaMH TIPH HAlMCAaHUHM pedepaToB W BBITYCKHOW KBAIM(UKAIIMOHHOW pabOTHI
(TIK-2; TIK-3).

Baanern:

1. 3HaHUAME 110 PA3JEIEHUIO U KOHIICHTPHPOBAHUIO PA3JIMYHBIX BEIIECTB, MO MCITOIH30BAHUIO
HEO0OXOMMOT0 JIJIsl TOr0 00opyaoBaHus 1 xumudeckoit mocys (ITK-2; ITK-3).

2. TeopeTHUeCKUMH W TPAKTUYCCKUMH 3HAHUSAMH 110 pPEau3allii Pa3IHIHBIX METOIOB
pasznenenus u konueHTpupoBanus (I1K-2; TTK-3).

3. HaBplkamMu camMoOCTOSTENILHON pabOThl ¢ y4eOHOW, HAYYHOW W CIPABOYHOMW JIUTEPATYPOI;
BECTH MOKCK U jienath 0000meHHbIe BeiBobI ([TK-2; TTK-3).

4. 3nanusMu 0e30MacHON pabOThl B XMMHUYECKOW JTabOpaTopuu W YMEHHSIMH OOpaIarbCcs ¢
XHMHUYECKOH MOCYH0#, peakTuBaMy U neKkrpudeckumu npudopamu (I1K-2; TIK-3).

5. 3HaHUSAMH TI0O TIOATOTOBKE O0Opa3loB K aHaIM3y B 3aBUCHMOCTH OT TIPUMEHSIEMOTO
WHCTPYMEHTAJILHOTO MeTozia U 3a1aun uccienoanus (ITK-2; TTK-3).

6. 3HaHUSAMHU 10 TPUMEHEHUIO COBPEMEHHBIX HWHCTPYMEHTAIBHBIX METOJOB JJIEMEHTHOTO M
BEIIIECTBEHHOT0 aHaIM3a B aHaIUTHUecKuX uccienoBanusx ([1K-2; TTK-3).

7. Metomosorueii BBIOOpa METOIOB aHajIM3a, UMETh HaBbIkK uX mpuMeHenus (ITK-2; TTK-3).



8. KommnbroTepHOI TEXHUKOM U1 MOTYYeHUs HEOOXOIUMON HayYHO-TEXHUUECKOW NH(POpMALIUU
1 00pabOTKH TaHHBIX YKCIIEPUMEHTANBHBIX uccaeaoBanuii (ITK-2; ITK-3).

[Ipu mpoBeneHUN y4eOHBIX 3aHATHI 00ECIICUMBACTCS PAa3BUTHE y OOYYAIOIIUXCS HABBIKOB
KOMaHJIHOW pabOoThl, MEXJINYHOCTHON KOMMYHHUKAIIUW, TPUHATHS pPELICHUH, JTUACPCKUX KauecTB
(BKJIFOYAsT TIpU HEOOXOAMMOCTH TPOBEICHHE WHTEPAKTHBHBIX JICKIIUH, TPYIIOBBIX JIHCKYCCHH,
POJCBBIX HUIpP, TPCHUHIOB, aHAJIU3 CI/ITyaI_[I/If/'I U HMHUTAIINMOHHBIX MOI[GJIGI;'I, npenogaBaHuc
JTUCHUTUTMH (MOmysell) B (opMe KypcOB, COCTABICHHBIX Ha OCHOBE pE3yJIbTaTOB Hay4HBIX
UCCIICIOBAHUN, B TOM WYHCJIE€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH NpOoQeccCHOHaTbHOU
JIeATeIbHOCTH BBIITYCKHUKOB U IOTpeOHOCTEN padoToaareneit).

5. CO)Iep)KaHI/Ie JUCHUILIHHBI «MeToabl pa3aejiecHusl U KOHHEHTPpUpPoOBaHus B
AHAJIUTHYECKOH XUMUH)

1. BBenenue. OCHOBHbIE IOHATHSI METOA0B pa3ie/ieHHsl 1 KOHUEHTPpUpoBaHus. MecTo u
POJIb METOI0B KOHIIEHTPUPOBAHUS U pPa3/ieJieHUs] B aHAJIU3e.
1.1. Obwas xapakmepucmuka u Kiaccu@uxkayus memooos pazoeieHus U KOHYeHMpUpoB8aHus
OOmas xapakTepUCTUKAa METOJOB pa3[eieHUs] U KOHUEHTpUpoBaHUS. (OCHOBHBIC TIOHSTHUSA:
paszieneHue, KOHIICHTPUPOBAaHUE (OTHOCUTEIbHOE M a0CONIOTHOE), BBbIIEICHHE. XUMHUYECKUE,
dusuko-xumMudeckue u  ¢usmdeckue Meronsl. Kiaccudukamms MeTOMOB  paslelieHus U
KOHIIGHTPUPOBAaHUS 1O YHCIy KOHTakTUpyrolmmx (a3, Mo arperaTHoMy COCTOSHHIO
KOHTAKTHpYOIUX  ¢a3. KomudyecTBeHHbIE  XapaKTEPUCTUKHA IPOIECCOB  pa3lelieHUus U
KOHIIGHTPUPOBaHUS: KOA(G(OULMEHT paclpeleieHus, CTENeHb W3BICYCHHs, KOIPPHUIHEHT
KOHLIEHTPUPOBAHUS U KOYPPUIIMEHT pa3aeeHusl.
1.2. Memoowi pazdenenuss U KOHYEHMPUPOBAHUS 8 AHANUMUYECKOU XUMUY, 6GIUAHUE HA
Mempono2uiecKkue XapakmepucmuKku Memooux anamuza u ux s¢gexkmusrnocmo. KonueHTpupoBanue
KaK YacTHBIN ciy4ail pazaenenus. OOIIHOCTh U pa3nuuue meneil. ENMHCTBO (PU3UKO-XUMUYECKUX
OCHOB METOJIOB pa3liefieHus M KOHIEHTpUpoBaHUsi. OOBEKTHI, IPH aHAJIN3€ KOTOPBIX HCIOIB3YIOT
METO/Ibl pa3/ieNieHNss U KOHLEHTPUPOBAHUS: IPUPOAHBIE U MPOMBIIIJIEHHBIE MaTepuabl, BEIIECTBA
BBICOKOW CTETIEHH YUCTOTHI, 00BEKTHI OPraHUYECKOTO MPOoUCXoxaeHHs. OCOOCHHOCTH OMpeIeNeHus
HU3KUX COAEpKaHUM. «Xomnoctoi» onbIT. CBA3b METOJA pa3/iefieHus U KOHUEHTPUPOBAHUS C
METOJIOM TOCTEAYIOIETO ONpeeeHusT KOMITOHEHTOB. KoMOMHUPOBaHHBIE U THOPUAHBIE METOJIBI
aHaIu3a.

2. Xumuuyeckue, ¢Pusnyeckne H (PU3NKO-XUMHYECKHE METOAbI pa3ejeHuss H
KOHIEHTPUPOBAHUS
2.1. Memoo ocadxcoenus. OcadxcoeHue opearuueckumu ocaoumenimu. Memoo coocaxrcoenus.
Konyeumpuposanue memooom coocaxrcoenus
Paznenenne m KOHIIECHTPUPOBAHUE METOJOM OCAXKICHUSI M COOCAXACHHs. Paznuune ocaxxaeHus u
coocaxaeHus. OOIHOCTh U pa3NuyMe 3a7ad, PelIaeMbIX METOJAMHU OCAKICHHS U COOCAXKICHUSI.
I'omorennoe ocaxzaeHue. MexaHusM Impouecca coocaxaeHus. IIpoueccsl, JOMHHHMpYOIUE MPH
coocaxkieHuu. 3akoH XionuHa, npaBuio [lanera-®asHca-Xana. MonekynsipHas M HOHHas
ancop6must. zomopdHOe coocaxaeHue.
2.2. Opeanuueckue u HeopeaHuieckue KOJ1eKmopbl.
Tunel KOJIEKTOPOB M TpeOOBaHUA, MpeAbsBisieMble K HUM. OpraHuveckue COOCAIUTEIH.
Mexanusm coocaxaeHus. Knaccudukaiuss OpraHMYECKHX COOCAQAUTENeH M COOCaXIaeMbIX
coenuHeHUH. [Ipumepbl pazneneHus W KOHIICHTPUPOBAHUS SJIEMEHTOB METOMAMH OCAKICHUS U
COOCaXJICHHUS.
2.3. Dnexmpoocaxicoenue.
Paznuunble BapuaHTBl METOAA AJIEKTPOOCAXKIEHUS: DIIEKTPOJIM3, BHYTPEHHUU 3IIEKTPOJIN3,
[IEMEHTaIMs. YCIOBHS IPOBECHUS SKCIIEPUMEHTA U araparypa.
OcaxaeHue MHKpPO3JIEMEHTOB, coocaxaeHue. OcaxaeHne Marpuilbl. [ eTeporeHHOe paBHOBECHE.
KoncranTa rereporeHHoro paBHoBecus. [lomHOe ocakaeHrne OJHOTO KOMIIOHEHTAa B MPHUCYTCTBHH



Jpyroro. BiusHue KUCIOTHOCTH pacTBOpa M MPUCYTCTBUS IOCTOPOHHUX KOMILIEKCOOOpa3oBaresei
Ha MOJIHOTY pa3fesICHHUs.

2.4. Dxcmpakyus kak Mmemoo pazoenenusi U KOHYEeHMpUupoB8aHus.

Pa3nenenne Meromom SkcTpakuuu. JKHUIKOCTHas W PEaKkUHMOHHAs SKCTPAKLUS, KCTPaKLIUS
KOMIIJIEKCOB METaJIJIOB.

Pa3nenenve u KOHUEHTPUPOBAHUE METOJIOM SKCTPAKIUU. DKCTPAKIMS U Pe3KCTpakuus. OCHOBHBIE
3aKOHBI SKCTPAKIMH; KOJIMYECTBEHHBIE XapaKTEPUCTUKH SKCTPAKIIMOHHBIX IIPOLIECCOB:

KOHCTaHTa pacIpeieleHHs], KOHCTaHTa HKCTPAKINU, K03()PUIIMEHT pacripeieieH s, CTENeHb 13-
BieueHus. PakTtop paszeneHus. YCIOBUS KOJMYECTBEHHOIO paszzaeiieHus BemecTB. CKOpoCTh
AKCTpaKkuK. PaKTOpsl, BIUAIOIINAE HA CKOPOCTh. XapaKTEPUCTUKHA METOAOB OINPEAEICHHUS COCTaBa
SKCTParupyromuxcst coeiuHeHnil. OCHOBHBIE ONPENENECHUS: SKCTPAKIMS, HKCTPAreHT, 3KCTPAKT,
PEIKCTPAKLIMS, PEIKCTPAr€HT, PEIKCTPAKT. OKCTPAKUUS MHUKPO- U  MAKpPOKOMIIOHEHTOB.
[Ipeumy1ecTBa 1 HEAOCTATKU SKCTPAKLIUU.

2.5. OcHognbie 3aKoHbl U KONUYECMBEHHblEe XaPAKMEPUCTMUKY IKCMPAKYUU.

Pacuer konuyecTBa AKCTPAKIMM, HEOOXOAWMBIX [UJIsl MOJHOTO W3BJICYCHHS KOMIIOHEHTAa B
opraamueckyto  (azy. KoHcranTa dKCTpakiuu. THUIBI  JKCTParupyromuxcs COSAMHCHHUN
(xmaccudukanus no FO.A. 3omoroBy). Knaccudukarus sKCTpaKIMOHHBIX CHUCTEM IO KHCIOTHO-
OCHOBHBIM CBOHCTBaM 3KCTPAareéHTOB M IO THUILy SKCTPATUPYIOLIMXCS COCAMHEHUH. ODKCTPaKIUA
KOOPANHAIMOHHO-HECOJIbBaTHPOBAHHBIX HEHMOHHBIX COEIMHEHUI C KOBAJEHTHOU CBsA3bI0. [loHsTHE
0 JKECTKUX M MATKHX KaTHOHAX W JIMTaH/ax (dKCTpareHTax) mo kiaccudukanuu [lupcona.
OKCTpakuus KOOPAMHAIIMOHHO-COJIbBATUPOBAHHBIX HEWTPAJIbHBIX KOMILUIEKCOB. OJKCTpaKUHUs
BHyTpuKoMIUIeKCHBIX coenuHeHnil (BKC). Mexanusm sKCTpakiuv ¥ KOJWYECTBEHHOE OIMCAHME
skcrpakimn BKC. BrnusHue pa3nuuHbix (PakTopoB Ha HKCTPAKIHUIO (KOHLIEHTpAIMs HOHOB
BOJIOPO/Ia M peareHTa, KOHIEHTpAIMsd MOHA METajula M €ro COCTOSHHE B pacTBopax). OOMeHHas
sKkcTpakius. [IpuMeHeHHe  SKCTPAaKIMOHHBIX  CHUCTEM Uil  LeJed  KOHLUEHTPUPOBAHMS
MHUKpOdJieMeHTOB. Hambonee pacnpocTpaHEHHBIE OKCTPAKUMOHHBIE cHUCTeMBl.  CrocoOsb
MIPOBE/ICHUS] SKCTPAKIIMOHHOTO KOHIIEHTPUPOBAHHUSA: SKCTPAKIUS OCHOBBI U IKCTPAKLIUS IPUMECEH.
OddexTsl  BbiCANMBaHUA U COIKCTpakuMHU. CrnocoObl  NOBBIIIEHHUS]  3KCTPAKLMOHHOIO
KOHIIEHTPUPOBAHUS.

2.6. TexHuka npogeodenust IKCMpaKyuu.

[IpoTuBOTOUYHASA, HENIPEPBIBHASL, U IEPUOIUYECKAS IKCTPAKIUS.

OKCTpakiys HENOISPHBIX U MAJIONOJSPHBIX BEIIECTB. DKCTPAKIUS KOMIUIEKCHBIX METaJJIOKH -

cinor. Bnusuue pH pactBopa, 3apsna W pa3mepa KOMIUIEKCHOTO aHHWOHA, YCTOMYHMBOCTH
KOMITJIEKCHOTO HOHA, 3JEKTPOOTPULIATEILHOCTH NepU(PEepuiiHbIX aTOMOB U COJIbBAaTHPYIOIIEH
CIIOCOOHOCTH  OJKCTpareHTa Ha OKCTPAKIMI0 KOMILJIEKCHBIX METAJUIOKUCIOT. OJKCTPaKIUs
BHYTpUKOMILIEKCHBIX coequHeHnil (BKC). BausHue KucioTHOCTH BOIHOM (a3bl, KOHIEHTpALUU
peareHra, KOHCTaHThl pacOpelesieHuss W KOHCTAHThl JHMCCOLUMALMM PEareHTa, KOHCTaHTHI
YCTOMYMBOCTH M KOHCTAHTHI paclpeieseHus] KOMIUIEKCa, KOHKYPUPYIOIIMX PpeaKIHil B BOIHOM
daze, cone-AMEeKTPOIUTOB, KOHIICHTPAIIMH 3JIEMEHTa, TEMIIePaTypbl, PACTBOPUTEISI HA SKCTPAKITHIO
BKC. XapakTepucTuka OCHOBHBIX JKCTPAKLIMOHHBIX peareHToB: aleTUJIALIETOH,
T eHnITHOKapOa30H (IMTU30H), 8-OKCUXUHONIWH U TUITHIITUTHOKApOAMHUHAT HATPHSL.
Peakunonnas sxctpakuusa. PaznuyHbie MEXaHU3MbI PEAKIIMOHHON SKCTPAKIIUU. JKCTPAKIIUS NOHOB
METaJUIOB B  BHUAE KOMIUIEKCHBIX COEAMHEHUH. OKCTpPAKIMS CMECSAMH SKCTPAareHTOB.
Cunepreruueckuil 3pdext. DKcTpakuus TBepAbIX BeulecTB. ['azoBas skctpakuus. [Ipubopst s
AKCTPAKLMM: JIETUTENbHbIE BOPOHKH, AKCTpakTopbl Kpnaiira m Cokcrnera, ra3oBble 3KCTPAKTOPHI.
OO0racT MPUMEHEHHUS METO/1a.

DKCTpakIvs pacIIaBICHHBIMH 3KCTPAareHTaMu. JKCTPAKIIMOHHAsL XpoMaTorpadusi.

MerTonpb! onpesiesieHust IIEMEHTOB, IPUMEHSIEMbIE TP aHAJIN3€ SKCTPAKIIMOHHBIX KOHIIEHTPATOB.
2.7. CopbyuoHusvie Mmemoovl pazodeleHuss U KoHyenmpuposanus. Memoovl eHympughasznoeo
pazoenerust

O6mas xapaktepuctuka. Knaccudukarus copOIMOHHBIX MeTO0B. CopOIusl Ha aKTUBHBIX YIIISAX U
okcuaax metaysioB. MoHooOMeHHbIE cMOJbl. OCHOBHBIE MOJIOKEHUS TEOPUUM HOHHOTO OOMEHa.
Koncranta paBHOBecus. KoHcTaHTa CENEKTUBHOCTH. TUIBI MOHOOOMEHHHMKOB. CBSI3b IOJHOTHI
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oOMeHa ¢ BEJIMYMHOM 3apsina W paamyca HoHa. KomrmuiekcooOpasyromme copOeHThl. Mx
peuMyInecTBa Tepen HOoHooOMeHHMKaMu. DakTopel, Biusionme Ha AOPEKTUBHOCTD
KOMITJIEKCOOOpa3yIONIMX COPOESHTOB.
Meronpl aHanu3a, MPUMEHSIEMbIC B COYETAHUU C COPOIMOHHBIM KOHIICHTPHPOBaHUEM. MeTOIbI
BHYTpu]a3zHOTO pa3eleHus: anekTpodopes, KaluJUIIPHBIN anekTpodopes,
yAbTpaneHTpuyrupoBanue, Macc-cenapanus. KanuuispHeiii a5ekTpodope3 Kak METO pa3aeiICHHs
U KOHIIeHTpHrpoBaHusi. CyIIHOCTh METOAA. DIEKTPOOCMOTHYECKUN MOTOK U €r0 MCIIOIb30BaHUE IS
pasnenenus BemecTB. [IpruOopsl A1s KanmuuIIpHOTO AeKkTpodopesa. BosmMokHOCTH MeToIa.
2.8. MembparHvle memoovl pazoenenus. I ubpuorvie memoovl ananuza JJucmuiisyuoHHble Memoobl
PaznenurensHbie MeMOpaHBI: TPHUHIMIT JIEHCTBUS, HW3TOTOBIECHUE. MeMOpaHbl HMHEpPTHBIC U
peakiuoHHble. MeMOpaHHbIE METObl pa3ieiCHUS: JHUaIH3, DJICKTPOIUANIN3, HCIAPEHUE dYepes
MeMOpaHny, 00paTHbIi ocMoc, ynbTpadunsTpanus. MemOpaHHoe pa3zieleHre Ta30B.
['mOpunHbie MeTonbl aHanu3a CovyeTaHHe METOIOB Pa3[eliCHUs] W KOHIICHTPUPOBAHUS C METOJaMHU
KOHEYHOTrO ompezeneHus. Pa3nenenue cMeceil BemiecTs MeTonoM aucTiusinud. Kinaccuduxanms
JTUCTHUIIIUOHHBIX METOIOB. TeopeTHveckne OCHOBBI METOJIa, KOJTMYECTBECHHBIC 3aKOHOMEPHOCTH:
ypaBHeHue Kiaysuyca-Knaneiipona, mnpasuno Tpyrona, 3akoH Payns, ypaBHeHue @DeHCKe.
Hcnonb3yemas arnmaparypa. JJoCTOMHCTBa, OrpaHUYCHHS U 00JIaCTH TIPUMEHEHUST METO/Ia.
2.9. Xpomamoepagus kax memoo pazoenenus u KOHYeHmpupo8aHus
Knaccupukanust 1o arperaTHOMy COCTOSIHMIO W OCHOBHBIE — XapaKTEPUCTUKH  Ta30BOU
(ra30)KHIKOCTHAST U ra3oTBepaodasHas) W >KUIKOCTHOW (HMIKOCTHO-KHJIKOCTHAS, HIKOCTHO-
TBepAo(dasHass ¥ KHIKOCTHO-TeneBast) xpomarorpapuu. Kraccudukamuss mo mMexaHusmy
B3aUMOJICHUCTBHS  (pacrlpenenuTeNbHas, aicopOIMOHHAs, HOHOOOMEHHAas, AKCKIIIO3UBHAs,
adduHHAsA, OcagUTe]bHAs, KOMIUIEKCOOOpa3oBareibHas, JKcTpakiuoHHas). OcobeHHOCTH
OKCTPAKIIMOHHOW Xpomarorpaduu, KPUBBIC ODIIOMPOBAHHS, OIPEACICHUE 110 HUM CTCICHU
CEJIEKTUBHOCTH, KO3(puiineHTa pactpeesieHus; JOCTOMHCTBA U HEIOCTATKH.
2.10 Hnvie memoowvl KOHYEHMPUPOBAHLUsL
Juctwmsiusi, pektudukanus (¢a3oBble IuarpamMMbl, ypaBHeHuWe Penes), OTroHka Mmocie
XUMHUYECKUX TPeBpaIICHHA, QIoTanus (CMa4nBaeMOCTh, ITIEHHAs, MACIISTHAS TUICHOYHAST (IIOTAIIHH.
Merop! IEeHHOTO (aICOPOLIMOHHOTO KOHIICHTPHUPOBAHUS ).

3. CpaBHeHHUe Pa3JIMYHBIX METOI0B pa3iejeHHs 1 KOHIEHTPHPOBAHUSA
CpaBHeHUE M0 METPOJIOTMYECKUM MapaMeTpaM, B3aUMOCBSI3b MEXAY 0OBEKTOM aHallu3a U
HCIIOJIE3YEMBIM METOJIOM KOHIICHTPHUPOBAHUSI.
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YyedoHo-MeToqMYeCcKas Ka

Ta JUCHUIIJIHHBI «MCTOIIBI pa3jieJicHus 1 KOHICHTPUPOBAHUS B AHAJTUTHYECKOH XUMMH»

Homep | HaumeHnoBanue tem (BOIpocCoB), CamocrosTenbHas padora Dopmel KonmaecTBo
HeJel M3y4aeMbIX 110 JaHHOU 3ansrus CTYJICHTOB KOHTPOJIS auoB Jureparypa
u TUCIUTLTAHE -
a1 | mop Conepxxanue Yacsl min | max
1 OCHOBHBIE TMOHATUA  METOJOB OO01mas xapakTepucTUKa METOJIOB Pa3/IeIeHH 1 Koncrnexr, [1]- [5]
pazaciacHus u U KOHUEHTpupoBaHUs. OCHOBHbBIE IMOHATHS: YCTHBIH
KOHIIEHTPUPOBaHUA. MecTo u pasescHue, KOHIICHTPUPOBAHUE onpoc,
poJib METOJIOB (oTHOCHTENBEHOE U aBCONIOTHOE), BBIIEICHHE. npoBepKa /3,
KOHIICHTPUPOBAHUS u| 2 2 | Xumuueckue, (bU3HKO-XUMUYECKUE u AlokIaz, - -
paszeneHus B aHaJm3e. (u3HUeCcKre METOIBI. TecTHpoBarHe
2 OOmass ~ xapakTepucTuka U Knaccuukanys METOIOB pasleleHus U 1 KoHcrexr,
KJ‘IaCCI/I(bI/IKaHI/IH METOOO0B KOHLIEHTPUPOBAHHUS oo YUCITY YCTHBIfI
PasACTCHUAA 1 KOHTAKTUpyIOIMX (a3, mo arperarHomy ompoc,
KOHIICHTPHPOBAHHS COCTOSIHUIO KOHTaKTHPYHOLIUX das. mpoBepia 13, [1]- [5]
KonmnyecTBeHHBIE XapaKTEPUCTUKH AOKTIaL,
- 2 TECTUPOBAHHE - -
MIPOLIECCOB pazaeneHus u
KOHUEHTPUPOBAHHUS: k03 punrieHT
pacripesiesieHus, CTETEeHb U3BIICUCHUS,
K03 PUIEeHT KOHIICHTPUPOBAHUS u
K09()(UITMEHT pa3JesieHHsL.
3 Metonpt pasfencHus u KoHueHnTpupoBaHne Kak YacTHBIM Cily4dail 1 Koncrexr,
KOHICHTPUPOBAHM B pasnenenus. OOIHOCTh M pa3Nuyue Ielne. YCTHBIH
AHATUTUYECKON XUMHUH, BIUSHUE EQMHCTBO  (DM3MKO-XMMHYECKHX  OCHOB orpoc,
Ha METPOIOTHHICCKNE 2 | METONOB pa3IeNieHusl U KOHIIEHTPUPOBAHMUSL. npoBepKa /3, ) )
XapaKTCPHCTHKN MCTOMMK | 5 OOBEKTHI, npu aHAIN3E KOTOPBIX AokIIaz, [1]- [5]
aHayn3a U ux 3pPeKTUBHOCTH TECTHPOBAHHE
WCIIONB3YIOT  METONBl  pasfelieHus |




KOHIICHTPUPOBAHUSI: MIPUPOTHBIC 31
MPOMBINIUICHHBIC ~ MaTepHalibl,  BEIIECTBa
BBICOKOM  CTEIIEHHM  YHUCTOTHI, OOBEKTHI
OpPraHUYECKOTO MIPOMCXOKICHUS.
OcobenHoctu OTIpEICTICHHUS HU3KHUX
conepxanuii. «Xosioctoi» onbIT. CBA3b
METOJIa pa3/e/ICHUs] U KOHIICHTPUPOBAHUS C
METOJIOM  TIOCJICYIOUIEro  ONpEeIeICHUs
KOMIIOHEHTOB. KomOuHupoBaHHBIC 31
THOPHJIHBIEC METOIBI aHAJIN3A.

Meron ocaxnenus. Pasnenenue Meton coocaxnenus. OOLIHOCTD U pa3Inyune Koncmekr,
U KOHOCHTPHUPOBAHUC MCTOAOM 3a/1a4, pEIIaeMbIX METONAMU OCAXKICHUS U YCTHBIH
OCaXACHHA U COOCAXKICHUA. coocaxmeHus. ToMoreHHOe  OCaKIcHHE. o1poc,
Paznmane OCaXKACHUSA 1 Mexanusm nporecca COOCAXKICHHS. nposepka /3,
COOCQXKJICHUS. Ocaxnenue TIpoweccs, JOMHHHPYIOLLE npu AOKIaf,
OpPraHMHUCCKUMU — OCATUTCIIMHU. COOC&KIEHUH. 3aKkoH XIIONHHA, MPABUIO TecTHpoBatie
Konuentpuposanue  MeTOAOM [anera-dasuca-Xana. MomekyaapHas u [1]- [5]
COOCCHHA. HMOHHas azcopOorusl. NzomopdHoe
COOCQXJICHHE.
OpraHunveckue " Mexanusm coocaxaeHus. Kiaccuukarust Koncrexr, [1]- [5]
HEOpPraHn4eCKue KOJITICKTOPHI. OpPraHM4YCCKUX coocaguTenei Hu YCTHBIN
Turbr KOJIJIEKTOPOB " COOCaXJaeMbIX  coenuHeHun.  IIpumepsl onpoc,
TpeOoBaHUs, TPEAbIBISIEMbIE K pasneneHus U KOHIEHTPUPOBAHUS DIEMEHTOB IPOBEpKa J1/3,
HUM. Opranunueckue METOZAaMHU OCAXKJICHUSA U COOCAKICHHUS. AOKTAL,
TECTUPOBAHUE

COOCAIUTCIIN.




DnekTpoocaxkacHue. PaszmudHbie OcaxaeHne MHUKPO3JIEMEHTOB, COOCAXK/ICHHE. Koncrexr, [1]- [5]
BapUaHTEI MeEToa Ocaxxnenue MaTpUIbI. I'ereporennoe YCTHBbIH
ANEKTPOOCAKICHUS: IIEKTPOIIU3, paBHOBecue. KoHCTaHTa  reTepOreHHOro Orpoc,
BHYTPCHHUI SJIEKTPOIIH3, paBHOBecHsa. [lolHOE OCaXIEHHE OIHOIO npoBepKa /3,
LIEMEHTALHSI. VYcnoBus KOMIIOHEHTa B  MPUCYTCTBUM  JIPYIOro. AOKIaZ,
MIPOBEJICHUSI  OKCIIEPUMEHTa U BnusHue  KHCIOTHOCTM ~ pacTBopa U TECTHPOBAHHE
anmnaparypa. MIPUCYTCTBUS MMOCTOPOHHUX
KOMILJIEKCOOOpa3zoBareneit HAa  TOJHOTY
paszzesieHusl.
DKCTpaKIUsT KaK METOJ pa3aeiCHHUs Paznenenue METOI0OM OKCTPAKIIMU. Koncrexr, [1]- [5]
W KOHIICHTPUPOBAHMA. KunkocrHas Hu peakuuoHHas YCTHBIH
Pasnenenune Hu AKCTPAKIIHA,IKCTPAKIIHS KOMILIEKCOB OIpoc,
KOHLIEHTPUPOBAHUE METOIOM METaJLUIOB. MpOBEpKa 1I/3,
SKCTPAKIHH. OcHoBHbIC OKcTpakuuss M peskcTpakuus. OCHOBHbIE JOKIaz,
OIIPEACIICHUSA: SKCTpaKnusi, 3aKOHBI 3KCTPaKLNH; KOJINYECTBCHHBIC TeCTHPOBAHHC
9KCTPareHT, 9KCTPAKT, XapaKTEePUCTUKU 9KCTPAKLIMOHHBIX
peIKCTpaKIys, PEIKCTpAareHrT, TIPOIIECCOB:
PESKCTPAKT. Ckopoctb KOHCTaHTa  paclpeleIcHus, KOHCTaHTa
SKCTpaKInu. daxTopsl, IKCTpaKIMK, KOIDPUIMEHT pacmpeneacHus,
BITUSTIOIIINE Ha CKOpOCTb. CTeIeHb 13-
OKCTpaKIus MHKPO- u BieueHus. Daktop paszneneHus. YCIOBHS
MAaKpPOKOMITIOHCHTOB. KOJIMYECTBEHHOTO  pAa3/CIICHUs  BELIECTB.
IpenMymecTsa M HEAOCTATKH XapakTepuCTUKH  METONOB  ONpEIEICHUs
9KCTPpaKInu. COCTaBa HKCTPArUPYIOLIUXCA COSAMHEHUN.
OcHoBHEIE 3aKOHBI u OKcTpakuus KOOpAWHAIITHOHHO- Koncmnexr, [1]- [5]
KOJIMYCCTBCHHBIC HECOJILBAaTUPOBAHHBIX HEUOHHBIX YCTHBIH
XapakTCPUCTHKN  SKCTPAKIHH. COCIMHEHHH C  KOBAJICHTHOW  CBS3bBIO. omnpoc,
Pacuer kommMuecTBa SKCTpaKIIHiA, TTOHSTHE O SKECTKMX M MSTKHX KATHOHAX M HpoBepKa 11/3,
HEOOXOMUMBIX  JUISI  TIOJTHOTO JOKJIa,
W3BJICUCHUSI  KOMIIOHEHTa B JMIaHIax (SKCTPAreHTax) no Kiaccupuar TECTHPOBAHHE

opranuueckyio ¢a3zy. Koncranra
SKCTPaKIIHH. Tunel

IIupcona.
DKcTpakuus KOOPAHHAIMOHHO-




SKCTParvpyonmxcsi CoOeAMHEHUN
(kmaccupukanms mo  FO.A.
30J10TOBY). Kinaccudukanus
9KCTPAKIMOHHBIX  CHUCTEM  IIO
KHCJIOTHO-OCHOBHBIM CBOICTBaM
OKCTPareHTOB ¥ MO  THUITY
JKCTParupyoLuxcs

COETMHEHUI. CriocoOsI
MPOBEACHUSI  AKCTPAKIIMOHHOTO
KOHIICHTPUPOBAHUS: IKCTPAKIIHS
OCHOBBI M 9KCTPAKIIUS TPAMECECH.
Db dexTo BBICAJIMBAHUS u

COJIbBaTUPOBAHHBIX HEHTpanbHBIX
KOMILIEKCOB. OKCTpakuus
BHYTpUKOMIUIEKCHBIX coenuHeHuit (BKC).
MexaHu3M SKCTpakIUM U KOJIUYECTBEHHOE
onucanue okcrpakuuu  BKC. Buusnaue
pa3nuuyHbIX  (AKTOPOB HAa  SKCTPAKLMIO
(KOHIIEHTpallMsg UOHOB BOAOPOAA U PEarcHra,
KOHLIEHTpAlMsi HMOHAa MeTajyla M €ero
cocTtosHue B pacTBopax). OOMeHHas
skcTpakuus. IIpuMeHeHne 3KCTpakIMOHHBIX
CUCTEM JUIsl IeJied  KOHLIEHTPUPOBaHUS

COSKCTPAKIIHH. Crioco0sr MHKPO3JICMEHTOB. HaubGoinee
TIOBBILICHIS  SKCTPAKIHOHHOTO pacrpocTpaHeHHbIE SKCTPAKIMOHHbIE
KOHIICHTPUPOBAHUSL. CHCTOMBL
9 Texnuka MIPOBEICHHS DKCTpakuus BHYTPUKOMILIEKCHBIX KoHcrexr, [1]- [6]
JKCTPAKLIMH. coequnennii (BKC). BnusiHre KHCIOTHOCTH YCTHBIH
[IpoTnBOTOUYHAsA, HETIPEPBIBHAS, U BOJHOM (pa3pl, KOHIIEHTpAllUM peareHra, Onpoc,
MepPUONYECKast IKCTPAKIHS. KOHCTAHTBI ~paClpeleseHusi W KOHCTAHTHI npoBepka 1/3,
DKCTpakiys  HEMOJSIPHBIX | JIMCCOIUAIINT peareHTa, KOHCTaHTBI flotal,
MaJIOTOJISIPHBIX BEILECTB. YCTOWYMBOCTH M KOHCTAHTBHI pacIpeaeieHus KOJTOKBIYM
DKCTpaKIus KOMILJICKCHBIX KOMIUICKCA, KOHKYPHPYIOIIUX PpEaKIuid B
METAJUIOKUCIOT. Bnusaue pH BOJIHOU dase, COJIEH-DIIEKTPOJIUTOB,
pacTtBopa, 3apsga H pa3mepa KOHIICHTPAI[MM  3JIEMEHTa,  TeMIIEPaTyphl,
KOMIIJIEKCHOTO aHHOHA, pactBoputenss  Ha  okcTpakimmio  BKC.
YCTOWYHUBOCTH KOMILJICKCHOTO XapaKkTepuCTHKAa OCHOBHBIX IKCTPAKIIMOHHBIX
MOHA, DAIEKTPOOTPHLATEIEHOCTH peareHToB: alleTHJIAIIeTOH,
nepu@epuiHbIX aToOMOB u I eHmITHoKapOa3oH (IMTH30H), 8-
COJIbBATUPYIOLIEH CIOCOOHOCTH OKCUXMHOJIMH H  JIUITHIAUTHOKapOaMUHAT
IKCTpareHTa Ha  JKCTPAKIHIO HaTpHS.
KOMILJICKCHBIX METAJUIOKHCIIOT.
10 Peakironnas IKCTPAKIIHUS. lazoBast  oskctpakims.  [Ipuboper s Koncmexr, [1]- [5]




Peaknmonnas AKCTPAKIIHSL. SKCTPAKLUU: JIeTUTEeTTbHbIC BOPOHKH, YCTHBIH
Paznuunblie MEXaHU3MBbI skcrpaktopsl Kpaitra u Cokcnera, razoBbie ompoc,
peaKkLnOHHON SKCTPAKIIUH. 9KCTpakTopsl. OOGIAaCTH MPUMEHEHHS METO/A. npoBepKa J1/3,
DKCTpakLUs HOHOB METAUIOB B DKCTpaKuus pacIuIaBICHHBIMU AoKIaz,
BUJIC KOMILJICKCHBIX COCAMHEHHH. IKCTPAareHTaMHU. DKCTpaKIMOHHAS recTipoBatue
DKCTpaKIus CMECSIMU XpoMarorpadusi.
aKcTpareHToB. CHHEPreTUYeCKuit Mertonsl OTIpeIeIIeHUS SIIEMEHTOB,
3pPEeKT. DKCTpaKiusi TBEPABIX MIPUMEHSIEMbIE TIPU aHAJIN3€ SKCTPAKIIMOHHBIX
BeliecTB. | 'a3oBast SKCTpakKIusl. KOHIICHTPATOB.
11 CopOUMOHHBIE METOIBI Pa3NEICHUS KoncranTa CCJICKTHUBHOCTH. Twurb Koncrnexr, [1]- [5]
u  KkoHueHtpupoBanus.  OOmas HOHOOOMEHHHUKOB. CBSI3b IMOJIHOTEI OOMEHA ¢ YCTHBII
XapaKTepUCTHKA. BEJIMYMHOM 3apsiiga W paadyca HOHA. Ompoc,
Knaccudpukanus — coOpOLMOHHBIX KommiekcooOpasyromue  copbentsl.  Mx mpoBepKa A/3,
meTonoB. CopOuus Ha aKTHBHBIX IIPEeUMYLIECTBA TEPei HOHOOOMCHHHKAMH. AlokIaz,
yrax W OKCHAaX  MCTaJlIOB. daxTopsl, BaHAOmUE Ha A(YEHEKTUBHOCTDH TecThpoBatie
HonooOMeHHBIE CMOJIBI. KOMILIEKCOOOpa3y X COpOSHTOB.
OCHOBHBIE TIOJIOKEHUSI TEOPUH Meronpl  aHanmu3a, ~ NOPUMCHSEMbIE B
noHHoro ooOmeHa. Koxcranra COUeTaHUHU I COpOIIMOHHBIM
paBHOBeCHSI. KOHI[CHTPUPOBAHUEM.
12 Mertoznpbt BHYTpH(A3HOTO Kanunnsapuelid  a1ekTpodope3 Kak  MeToq Koncmexr, [1]- [5]
pazaeneHus: anekTpodopes, pasneneHust U KoHIeHTpupoBanus. CyIHOCTb YCTHBIH
KAl pHBINA anekTpodopes, MeTo/ia. DIEKTPOOCMOTHYECKUN TTOTOK U €ro Ompoc,
yIbTpaleHTpUpyrupoBaHKE, UCIIOJIb30BAHME IS pasJeleHus BEIIECTB. npoBepKa /3,
Macc-cernaparms. [Tpubops! 11 KamWUISPHOTO MIEeKTpodopesa. JIOKTIAL,
Bo3sMmoxxkHOCTH MeTOA. TecTHpoBaue
13 MemOpaHHbIe METO/IBI PaznenutensHble  MeMOpaHbl:  IPUHIUI KoHcriexr, [1]- [5]
pa3neneHus: JUanun3, JIeNCTBHS, U3TOTOBJICHHE. MemMOpaHbI YCTHBIH
IIEKTPOJUAIINS, UCIIapeHue WHEpPTHBIE M peakuuoHHble. MemOpaHnHOe orpoc,
yepe3 MeMOpaHy, OOparHbIi pasJiesieHKe ra3os. Egﬁf{;g“a /3,
)

0CMOC, yABTpa(UIBTpaLys.

TCCTUPOBAHUC




14 | T'ubpuaHBIC METOIBI AaHAIH3A. I'mOpunnbie Metonsl aHanmu3a CoderaHue Koncmexr, [1]- [6]
METOAOB pa3leiICHNsA U KOHLIEHTPUPOBAHUS C YCTHBIH
METOZIaMH KOHEYHOTO OTpeICTICHUS. onpoc,
MIpOBEpKa J1/3,
JOKIIa,
TECTHPOBAHHE
15 Xpomarorpaduss  Kak  METOJ Knaccudukanus no arperarHoMy COCTOSHHIO Koncrexr, [1]- [7]
pazaciacHus u U  OCHOBHBIE  XapaKTEPUCTUKH  Ta30BOH YCTHBIH
KOHIIEHTPUPOBAHUS. (razoxuakocTHass | razorBepaodasHas) u onpoc,
Knaccuukanus 1mo arperarnomy AKHUJIKOCTHOM (KMAKOCTHO-KMKOCTHAS, npoBepKa J1/3,
cocrosiauio. Kmaccudukanus mno KHUJKOCTHO-TBepHOda3Hasi U  KUAKOCTHO- flotal,
MeXaHU3MYy B3aUMOACHCTBHS reneBas) xpomarorpadum. Kiaccubpukarms TecTHpoRarie
o MeXaHU3MY B3aMMOJCHCTBUS
(pactipenenurenbHas, aZcopOITMOHHAs,
HOHOOOMEHHAs, AKCKIIO3UBHAs, adduHHAas,
ocaguTeNbHast, KOMIUIEKCOOOpa3oBaTeIbHas,
OKCTPAKIIMOHHAs).
16 Xpomarorpapusi ~ Kak ~ MeTOJ Ocobennoctu OKCTPAKIIMOHHOU KoHcriexr, [1]- [7]
pasaeneHus U XxpoMarorpaguu, KpUBbIE  DIIIOUPOBAHMUS, YCTHBIH
KOHLICHTPUPOBAHUS. ompeneiicHue o HUM CTETICHU O1poc,
CENIEKTUBHOCTH, K09 duIeHTa mpoBepKa /3,
pacripeniesieHus ; TOCTOMHCTBA M HEOCTATKH. JIOKTIAL,
TCCTUPOBAHUC
17 JIMCTHILISAIIHOHHBIC METO/IBI. Huctumnsiust,  pektudukanus  (pa3oBbie [1]- [5]; [8-
Nuebie METOJIbI auarpamMmbl, ypaBHeHue Penes), oTronka KoHcnexr, 10]
KOHIEHTpUpOBaHus. Pasnenenue MocJie XUMHUYECKUX MpeBpalieHui, paoranus YCTHBIN
cMeceil  BELIECTB  METOJIOM (cMauuBaeMoCTb, NeHHas, MacisHas orpoc,
mactwusin.  Kimaccudukanms TIeHoYHast  (uiotanmu. MeTonsl  TICHHOTO MpOBEpKa
JTUCTHIUTSIIIHOHHBIX METO/IOB. (apcopOLMOHHOTO KOHLEHTPUPOBAHHUSA). 1/3,
Hcnonp3yemast armaparypa. Teopernyeckue OCHOBBI MeTona, JTOKJIJI,
JIOCTOMHCTBA, OTrpaHUYEHHUS U KOJIMUECTBEHHbIE 3aKOHOMEPHOCTH: KOJUTOKBUYM

o0acTu NpUMEHEHUsI METO/IA.

ypaBHeHue Kiaysnyca-Knanelpona, npaBuio




TpyTtoHa, 3akoH Payis, ypaBHeHue @eHcke.

CpaBHeHue o METPOJIOTrNYECKUM 1 Koncrekr, [1]- [10]
18 CpaBHEHHE pa3IMYHBIX METOIOB napamerpam, B3auMOCBSI3b MEKIY O0OBEKTOM YCTHBIH
Pa3AC/ICHNA U KOHLICHTPUPOBAHHUA - 2 | aHamm3a W HCIOJIB3yEMBIM  METOIOM onpoc,
KOHIICHTPHPOBAHHSL. npoBepKa /3,
[ToaroroBka k 3auery JIOKTIAJ,
TECTUPOBAHUE
UTOIO 18 | 36 18




6. OOpa3oBaTebHbIE TEXHOJIOTHHI
B xome oOCBOGHMS MJWCHUIUIMHBI TPH TPOBEACHUHM AYIUTOPHBIX 3aHSATHH HUCIOJIB3YeTCs
oOpa3oBareibHAs TEXHOJIOTHSI, IPEIyCMATPUBAIOIIAs TAKHE METOMBI U (HOPMbI M3YUCHHSI MaTepuasa Kak
JICKIMs, JTadOpaTopHOE 3aHITHE, BKIIIOYAIONIME B TOM YHCJIC AKTHBHBIE W HHTEPAKTUBHBIC (HOPMBI
3aHATUU.

J nexuus-su3yanu3anus (O0mas xapakTepucTHKa U KiacCu(UKaus METOJI0OB pa3/IeieHus 1
KOHILICHTpUpOBaHus;, Pa3znmenenue wMeromoM dKcTpakuuu. JKHIKOCTHasE W PeaKIMOHHAs
HKCTPAKLUS, SKCTPAKIUS KOMIUIEKCOB METAJJIOB; Pa3ienenne MeToaoM SKCTpaKIUU. DKCTPAKIUS
OpPraHUYECKHX BEIECTB, Tra30Bas SKCTPAKIIMs, JKCTPAKIUs TBepAbIX BemiecTB; CopOIMOHHBIC
VETOIBI Pa3/ieIeHus] M KOHLIEHTPUPOBaHH. MeTobl BHYTpU(A3HOTO pa3/IesieHus);

J nekuust mpobiemHoro xapakrepa (Meron ocaxaeHus. OcaxaeHue OpraHUYeCKUMH

ocagutessaMu. Meron coocaxaeHus. KoHUEeHTpupoBaHHE METOIOM coocaxkieHus; Paznenenue

METOJIOM JKCTpakuuu. JKUAKOCTHAsE W pPEaKIMOHHAs SKCTPAKIIHS, HSKCTPAKIUS KOMILICKCOB

MeTa/uIoB; Pa3neneHne METOAOM AKCTpaKIUH. OKCTPAaKLIUsS OPraHMYECKUX BEIIECTB, Ta30Bas

OKCTPAKIUS, DKCTPAKIMA TBEPIBIX BeIIecTB; MemOpaHHbIE METOAbl pasneneHusi. ['mOpumHbie

METOJIbI aHAIN3A. JJUCTHIUIAIIMOHHBIC METOIBL. )

s paboTa B ManbIx Tpymnmnax (pedeparsi).

. [Tpu BhIMONTHEHUU pedepaToB HCIOIB3YETCS MPOCKTHAS TEXHOJOTHS (3amuTa pedeparos).

3aHATHS, TPOBOIMMBIE B UHTEPAKTUBHOU (hOpMe, B TOM UHKCIIE C UCIIOIB30BAaHUEM MHTEPAKTUBHBIX

TEXHOJIOTHH, cocTaBisAOT 25 % OT 00IIero KoJau4ecTBa ayJUTOPHBIX 3aHsITHi. CaMocTosATeNbHAs

paboTa CTYICHTOB MOJpa3yMeBacT paldOTy MOJ PYKOBOICTBOM IperojaBareis (KOHCYJIbTalluy,

MIOMOIIb B HAIMCAHUH PePepaToB U JIp.) U HHIUBHIYAJIbHYIO PabOTy CTY/IEH-Ta, BHINOIHAEMYO, B

TOM 4HCJe, B KOMIIBIOTEPHOM KJACC€ C BBIXOAOM B MHTEpHET Ha €CTECTBEHHOHAYYHOM

(bakynbpTeTe U YUTAIBHBIX 3aJIaX YHUBEPCUTETA.

[lpu  peammzanuu  00pa3oOBaTENbHBIX  TEXHOJOTHH  HCIONB3YIOTCA  CICAYIOIIHME  BHUJBI

CaMOCTOSITEIIbHOM PabOTHI:

e paboTa Cc KOHCIIEKTOM JIeKIuu (00paboTKa TeKCTa);
MOBTOpHAs paboTa HaJl y4eOHBIM MaTepHaloM Y4eOHUKa;
BBITTOJIHEHHNE TECTOBBIX 3a/IaHU;
peleHue 3a1a4 U yrnpakHeHH 1o o0pasiry;
peleHre BapuaTHBHBIX 3a71a4 U YIIPaKHEHHIA;
MOJIrOTOBKA K J1abopaTropHO paboTe;
00paboTKa pe3ynbTaToB Ja00paTOpHBIX padoT;
MOJITOTOBKA pedepara 1 ToKJIaza 1Mo HeMy ¢ KOMITBIOTEPHOI Mpe3eHTanuei;
nouck nHpopmanuu B cetu «MTHTepHET» 1 TUTEpaTypeE;

® [IOJrOTOBKA K cllaye 3a4yera.

«B memsix peanuzanuy WHIUBUAYATBHOTO IMMOIX0Aa K OOYYEHHIO CTYASHTOB, OCYIIECTBIISIFOIINX
yu4eOHBIH mpolecc Mo cOOCTBEHHON TPAEKTOPUH B PaMKax MHIMBHYaJbHOTO pabouero miaHa, U3ydeHue
JAHHOM JMCUUIUIMHBI 0a3upyeTcs Ha CIeAYIOIIHUX BO3MOXKHOCTAX: oOecreueHre BHeayIuTOPHOM padoThI
CO CTyAGHTaMH B TOM 4YHCJIE€ B OJEKTPOHHOW 0Opa30BaTelnbHON Cpele C HCIOJIh30BaHUEM
COOTBETCTBYIOIIETO MPOTrPaMMHOIO OOOPYIOBaHUS, JUCTAaHIIMOHHBIX (OpM OOydeHHUs, BO3MOXKHOCTEH
UHTEPHET -PECypPCOB, HHIUBUIYATLHBIX KOHCYIBTAIIHNA U T.J1.»

Jlexmuu, JIeKIMKU-0ecenbl, MPaKTUYECKUE 3aHITH, CAMOCTOATEIbHas paboTa CTYAeHTOB (JOKIIAJIbI,
pedeparsl, Tpe3eHTAINH ).
Jist mocTKeHUsl TJIAaHUPYEMBIX Pe3ylbTaToB OOyYeHHUs B AUCHUIIINHE «MeEToabl pa3ieieHus U
KOHIICHTPUPOBAHUS B AaHATMTUICCKON XUMHUM HCITOJIB3YIOTCS pa3IMdHbIe 00pa30BaTeIbHbIC TEXHOJIOTHH:
1. Unghopmayuonno-passusaiowue mexnonrocuy, HanpaBIeHHbIE Ha OBJaJIeHHE OOJIBIINM 3a11acoOM
3HAHUM, 3aIIOMUHAHUE U CBOOOHOE ONEPUPOBAHUE UMH.
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Hcnonp3yercs JIEKIIMOHHO-CEMUHAPCKUM METOZ, CAaMOCTOATEIbHOE M3YyUEHUE JIMTEparyphl,
IPUMEHEHHE HOBBIX HMH(OPMALMOHHBIX TEXHOJIOTUH JUIsI CaMOCTOSATENIBHOIO IIONOJHEHUs 3HAHMH,
BKJIIOYAs CTIOJIb30BaHUE TEXHUUECKUX U 3JICKTPOHHBIX CPEICTB MH(OpMAIIHH.

2. [esamenvhocmuvle — NpaKmMuko-OpUEHMUPOBAHHbIE — MEXHONO2uu,  HAIpaBICHHblE  Ha
¢dopmMupoBaHuE CHCTEMBI MPO(ECCHOHATBHBIX MPAKTHUECKUX YMEHHH MPH MPOBEICHUH HCCIIEIOBAHUMH,
o0ecrneynBaroLINX BO3MOKHOCTb KaUECTBEHHO BBIIIOIHATH MPO(PECCHOHATIBHYIO AESATEIbHOCTD.

Hcnonb3yercs aHanu3, CpaBHEHHE METOAOB IPOBEACHUS (PU3MKO-XUMHUYECKUX HCCIIETOBAHUH,
BbIOOp METOZA, B 3aBUCHUMOCTH OT OOBEKTa UCCIIE0BaHUs B KOHKPETHON CUTYallMH U €ro MpaKkTHUYecKast
peanusarnus.

3. Pa3zsusaiowjue npodbiemHo-opueHmuposannsvle mexHoa02uu, HarpapieHHble Ha (GOPMUPOBAHUE U
pa3BUTHE MPOOJEMHOTO MBIIUICHUS, MBICIUTEIILHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOIEMHO MBICIHTB,
BUJIETh U (OPMYIMPOBATH MPOOIEMBI, BHIOUPATh CIIOCOOBI U CPEICTBA I UX PELLICHMSL.

Hcnone3yroTcsi BUIBI MPOOJIEMHOr0 OOYYCHHs: OCBEIIEHHWE OCHOBHBIX MPOOJIEeM XHUMUU U
XMMUYECKOTO aHalu3a MPUPOJAHBIX U HPOMBIIIICHHBIX OOBEKTOB Ha JIEKLUAX, y4eOHbIE IUCKYCCHH,
KOJUIEKTHBHAsI MBICJIUTENbHASI JEATEIIbHOCTh B IPpyNIax IpPH BHIIOJHEHUU JOMAIIHUX padoT, pelieHue
3ajJ]a4 MOBBIIECHHOMN CIIOXKHOCTH. [Ipu 3TOM HCHONB3YIOTCS NIEpBbIE TPU YPOBHS (M3 YETHIPEX) CIOKHOCTH
U CaMOCTOSITEIBHOCTH: MpPOOJEMHOE H3JIOKEHHE YYeOHOro Marepuaja MperogaBaresieM; CO3aHue
npernojaBaresieM IpoOJIeMHBIX CUTyaluid, a o0ydaeMble BMECTe C HUM BKJIIOYAIOTCSA B MX Pa3pellieHUe;
MpernojaBarellb JIMIIb CO3AaeT NPOOIEeMHYIO CHUTyalMio, a paspemarorT e€ obydaemble B XOfe
CaMOCTOSITENIbHON JAEATEIbHOCTH.

4. Jluunocmuo-opuenmupogannvle mexwHono2uu ooOydexus, 00ECIEUUBAIOIIUE B XOJ€ Y4EOHOro
Ipolecca yueT pa3IMyHbIX CHOCOOHOCTEH 00y4aeMbIX, CO3/1aHUEe HEOOXOAUMBIX YCIOBUH JUIs pa3BUTHS
UX WHAWBHUIYATBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B yueOHOM mporiecce. JINYHOCTHO-
OPUEHTUPOBAHHbIE TEXHOJIOTUM OOY4YEHHs pealu3yloTcs B pe3yJbTare HHIUBUAYaJbHOrO OOIIEHUS
IIPENo/aBaTelis U CTYACHTa MpU cJaye KOJJIOKBUYMOB, IPHU BBIIOJHEHUH JOMAIHUX WHIAMBHUAYaJIbHbBIX
3aJJaHUi, Ha ©KEHEIeIbHBIX KOHCYJIbTAUAX.

B nponecce oOyueHHs: UCHOIB3YIOTCSI HHTEPAKTUBHbBIE METO/IbI O0YUYEHUs: TBOPUYECKUE 3a/laHusl,
pa3paboTka NMPOEKTOB, paboTa B MajbIX IpyMNIax, HCCIEI0BATENbCKUN MeTon OOy4yeHMs, AEJOBble U
POJIEBBIE UTPBI, KPYTJIbIE CTOJIBL, AUCITYThl, CEMUHAPHI.

MHHOBaIIMOHHBIE CITOCOOBI U METO/IbI, CIOJIb3yeMble B 00pa30BaTEIbHOM Mpoliecce, OCHOBaHbI Ha
HCIIOJIb30BaHUM COBPEMEHHBIX JOCTH)KEHUN HayKd M HMH(OPMAIMOHHBIX TexHoyoruid. HampaBneHbl Ha
MOBBIIIEHUE KauecTBa MOATOTOBKM IYTEM pAa3BUTHUSA Y CTYAEHTOB TBOPYECKHX CIIOCOOHOCTEH U
CaMOCTOSITEIbHOCTH (METOJbl IMPOOJIIEMHOT0 OOy4YeHHUsl, HCCIIEAOBATEIbCKHME METObl, TPEHUHIOBbIE
(bopMbl, PEUTHHIOBBIE CUCTEMbI OOyuUeHHs W KOHTpPOJIA 3HaHMHA U Jp.). HameneHsl Ha akTHBHU3ALMIO
TBOPYECKOTO MOTEHIMajJa M CaMOCTOATEIbHOCTH CTYJAEHTOB M MOIYT peal30BbIBaThbcsd Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX JaOOpaTOpuil, LIEHTOB, MPEANPUATHI U OpraHu3auil 1 ap.).

B npouecce o0yueHus: HCHOIB3YIOTCS aKTUBHBIE M MHTEPAKTHBHbBIE (DOpMBI OOyUEHUs: TBOPUYECKHE
3a/aHusl, pa3paboTKa MPOEKTOB, padoTa B MasbIX TpyIIax, HCCIEI0BATEIbCKUN METOA OOy4eHHs,
o0y4eHHue Ha OCHOBE OIbITa, JUCKYCCHOHHBIE TEXHOJIOTHH.

TpaauuMoHHBIE JIEKIMKW M J1a0OpaTOpHbIE 3aHSATHS MPOBOIATCA B (DOpME C HCIOIB30BAaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOTHA.

Jlexuusi-nuanor — conuep:kaHue MoJaeTcsl Yepe3 CepHI0 BOIPOCOB, HAa KOTOPbIE CTYACHT JOJIKEH
OTBEYATh HEMOCPEACTBEHHO B XOZE JEKLIUU.

OmnnaifH-ceMuHap — PpPa3HOBHUJIHOCTh BeO-KOH(EpEeHIMH, TMPOBEIECHUE OHJIAH-BCTpEY WIIU
npe3eHTanuil yepe3 VIHTEpHET B pexuMe peanbHOro BpeMeHH. KakIplii U3 yYaCTHHKOB HAXOIUTCS Y
CBOETO KOMIIbIOTE€pa (CpEeACTBa CBS3M), a CBS3b MEXIy HHUMHU TMoAJepkuBaercs uepe3 HHTepHer
MIOCPENICTBOM 3arpy’>KaeMoro MpUIIOKEHHs, yCTAaHOBJICHHOTO Ha KOMITBIOTEPE Ka)JI0ro ydacTHHKa (Z0oom,
Meet, Skype u ap.)

Buneokondepenuus — ceanc BuaeokoHdepenicssasu (BKC) — 310 TexHonorus MHTEpaKTUBHOTO
B3aMMOZICUCTBUS JIByX M 0ojee YYaCTHHKOB OOpa3oBaTelbHOro mpolecca Juisi oOMeHa nHpopMalueil B
pEaNbHOM PEXUME BPEMEHHU.
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TexHoMOrus MEKTPOHHOTO 00yUeHHs (peanu3yercsl Ipy MOMOIIH YIECKTPOHHON 00pa3oBaTeIbHOIM
cpeast COI'Y npu wucnons3oBanuum pecypcoB ObC, mnpu npoBeaeHUHM aBTOMATU3UPOBAHHOIO
TECTUPOBAHUA U T. [1.).

IIpumeuanus:
1. Bce Buapl yueOHOM pabOTBl MOTYT NPOBOJUTHCA AMCTAHIIMOHHO HAa OCHOBAaHUM JIOKAJIBHBIX
HOPMAaTUBHBIX AKTOB.
2. B nenax peanusanuu MHIMBUAYAIBHOTO IMOAXOJAa K OOYUEHHMIO CTYAEHTOB, OCYLIECTBIISIOLIMX

y4eOHBI TPOIECC MO WHAWBHIYAIbHON TPAaeKTOpPUM B paMKaxX HHIWBUIYaTbHOTO pabodvero IJiaHa,
U3y4YeHHE JAHHOM JHUCHUIUIMHBI MOXET OCYUIECTBIATHCA 4Yepe3 HWHAMBUAYAIbHbIE KOHCYJIbTAIUH
[peroaBarelis 04HO, B YaChl KOHCYJIBTAIIHIA, 110 AJICKTPOHHOM MOUTe, a TAaKXKe ¢ ucnoib3oBanuem Webex,
w1aTopMbl JUCTaHIIHOHHOTO 00yueHus Moodle, nuunbiii kabuHer crymenta Ha caiite COI'Y, npyrux
anementos DM1OC COTI'Y.

7. YueOHO-MeToan4ecKoe odecrnedeHne CaMmoCTosITeJIbHOM padoThl

CamocrosarenbHass pa0oTa  CTYIEHTOB, IHpPEAyCMOTpeHHass Yy4eOHBbIM IUIAaHOM, JOJDKHA
COOTBETCTBOBaTh Ooyiee TIIyOOKOMY YCBOGHHIO H3y4aeMoro Kypca, (OpMHpPOBATh  HABBIKH
UCCJIEIOBATEIILCKOI PabOThl M OPHEHTHPOBATH CTYJICHTOB Ha YMEHHUE NPUMEHATh TEOPETHYECKHE 3HAHUS
Ha IIpaKTHUKE.

3amaHus A7 CaMOCTOSTEIbHOM paboThl COCTABISAIOTCS IO pas3lieslaM M TeMaM, [0 KOTOPhIM He
MPEIyCMOTPEHBI  AyIUTOPHBIC  3aHATHS, JIMOO TpedyeTrcss JIOMOJHUTENBHO  MpopaboTarh W
NPOAaHAIN3UPOBATh PACCMAaTPUBAEMBIH MPEToIaBaTeIeM MaTeprai B 00beMe 3aIUIaHMPOBAHHBIX YacoB.

3amaHus 0 CaMOCTOSATENIBHOM padoTe MO NUCIHUILIMHE MOTYT OBITh CIEAYIONINX BHJIOB:

® KOHCIIEKTUPOBaHHE NIEPBOMCTOYHUKOB U JIPYTOil yueOHOI TUTEeparypsl;

e 1popaboTka ydyeOHOro mMarepuana (IO KOHCIEKTaM JIEKIUN Yy4yeOHOM M Hay4dHOW JMTeparype) U
MOATOTOBKA JIOKJIAJOB HAa CEMMHApax M MPAKTUYECKHX 3aHATHAX, K YY4aCTHIO B TEMaTHMUYECKUX
JUCKYCCHAX U JCJIIOBBIX UI'PpaX;

e paboTa ¢ HOPMAaTUBHBIMU JOKYMEHTAMH M 3aKOHOAATEIbHON 0a30if; MOMCK M 0030p HAy4YHBIX

nyOIUKaIMH U 3J€KTPOHHBIX HCTOYHUKOB MH(OPMALIMH, TOJrOTOBKA 3aKII0OYEHHUs IO 0030pY;
BBINOJIHEHHE KOHTPOJIbHBIX paboT, TBOPUECKUX (IIPOEKTHBIX) 3aaHUMH;

pelieHue 3a1a4, BBIIOJHEHNUE YIIPAKHEHUM;

Harnicanue pedeparon (3cce);

paboTa ¢ TecTaMH U BOTIPOCAMH JIJISl CAMOTIPOBEPKH;

MOJIEIMPOBAHNE W/WJIN aHAJIN3 KOHKPETHBIX MPOOIEMHBIX CUTYallU;

dHaJIn3 CTaTUCTUYCCKHUX U q)aKTI/I‘-ICCKI/IX MarepuaioB, COCTaBJICHHWEC BBIBOJOB Ha OCHOBC
IPOBEJIEHHOT0 aHAIN3a U T.1.

CamocrosarenbHass paboTa JODKHA HOCHUTH CHCTEMATHYECKHH XapakTep, ObITh MHTEPECHOW H
MIPUBJIEKATEIILHOM ISl CTYACHTA.

Pe3ynprarel caMOCTOSATENBHON PAabOThl KOHTPOIHUPYIOTCS MpEnoAaBareieM U YUYUTHIBAIOTCS MPHU
arTecTaluu CTyaeHTa (3auet). [Ipu 3ToM MpoBOAATCS: TECTUPOBAHUE, SKCIIPECC-OMPOC HA CEMUHAPCKUX U
MPAKTUYCCKUX 3aHATUAX, 3aCITTYIIMBAHUEC JOKIAaA0B, IIPOBEPKA MMCbMCHHBIX pa60T u T.O.

CamocrtosiTenibHass ~ paboTa  CTyAEHTOB 1O  JUCHHMIUIMHE  «MeEToasl  pasneieHuss u
KOHIICHTPUPOBAHUS B aHATUTHYECKON XMMHUY BKJIIOYACT BBHIMOJTHEHHUE OMAITHUX 33JIaHUN K KaXIOMY
MPAKTUYECKOMY 3aHSTHIO. 3aJaHus CONEp)KaT YCTHYIO IOATOTOBKY IO TEOPETUYECKHUM BOIPOCAM,
MOJITOTOBKY JOKJIAJIOB K KaXJIOMY 3aHITHIO U UTOrOBOro pedepara mo BEIOpAaHHOW WU MPEIIOKEHHOM
cTyneHToM Teme. Jlokmaasl u pedepar T0KHBI COMPOBOXKIATHCS TPE3CHTAIIMEH 110 TEME.
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JUIs MOATOTOBKM K 3aHSATHSIM CTYAEHTHI MOJB3YIOTCS y4eOHHKaMH M Y4eOHBIMH HOCOOUSMH,
YKa3aHHBIMM B CIUCKE PEKOMEHIOBAaHHOM JIMTEparypbl, a TakKe HMHTEPHET-UCTOUHMKaMu. Bce
METOIMYECKHE MaTepHajbl PEACTABICHBI B CHCTEME TUCTaHIMOHHOTO 00y4yenus COI'Y.

MeToauuyeckue YKazaHudl K CaAMOCTOATEIbHOM paﬁoTe CTYAEHTOB

IoaroroBka pedepara u 10KJIaJa 10 HEMY C KOMIIBIOTEPHOI NMpe3eHTaluel.
Paboty Han pedepaTtoM MOXKHO yCIOBHO MOIPA3IEINTh HAa TPU dTara:

1.  IlomroroBWTENBHBII ITall, BKIIOYAIOIIUI N3yYEHUE ITPEAMETa UCCIICJOBAHNS, BHITIOIIHCHNE
HKCTIIEPUMEHTA (€CIIH HEOOXO0IMMO).

2. N3noxeHue pe3ysbTaToB U3y4EHHUs B BUIE CBSI3HOI'O TEKCTA.

3. Hoxmax (ycTHOE cooOIieHue) o treme pedepara, mpomLIFOCTPUPOBAHHOE MPE3EHTALUEH.

[ToaroroBUTENBHBIN 3TAIl PAOOTHI BKIIIOYACT B CEOS:

1.1. Be16op (popMyaupoBKY) TEMBI.

1.2. TTouCK MCTOYHUKOB.

1.3. Pabora ¢ ucrounukamu. PaboTy ¢ HCTOYHHKAMU HAJ0 HAYWHATH C O3HAKOMUTEIHLHOTO YTEHUS,
T.e. MPOCMOTPETh TEKCT, BBIAETSAS €ro CTPYKTypHble eAuHUlbl. [Ipy 03HAKOMUTEIHHOM UTCHHUH
3aKjIaJlKaMd OTMEUAaloTCA T€ CTPaHHUIBI, KOTOphle TpeOyroT Ooyiee BHUMATENbHOIO H3y4deHHs. B
3aBHCUMOCTH OT PE3yJbTAaTOB O3HAKOMHUTEIHHOTO UYTCHHS BBIOMpPAETCS NAIbHEHIINK Ccrioco0 paboThl C
ucTouHUKOM. Eciu nis pasperenusi mocTaBIeHHOM 3a1a4u TpedyeTcs u3yuyeHne HeKOTOPBIX (parMeHTOB
TEKCTa, TO HCIOJB3YETCS METOJ BbIOOpPOYHOro uTeHHs. Eciu B KHUre HET MOApPOOHOrO OIvIaBJICHUS,
cienyer oOpaTUTh BHUMAaHUE Ha TPEJMETHBIC U UMEHHBIC yKazaTenu. V30panHbie pparMeHTHl UM BECh
TEKCT (eCITU OH IETMKOM MMEeT OTHOLICHHE K TeMe) TpeOyloT BIYMYHBOIO, HETOPOIUIMBOTO UTEHUS C
«MBICIIEHHOH ITpopalboTKoi» mMarepuaina. Takoe yTeHHe NpeArnonaraeT BblieiaeHue: 1) [TIaBHOTO B TEKCTE;
2) OCHOBHBIX apryMeHTOB; 3) BbIBOJIOB. Ocob0oe BHUMaHHE cielyeT oOpaTuTh Ha TO, BBITEKAET TE3UC U3
apryMeHTOB WM HeT. HeoOXoauMo Takke MpOoaHaTu3WpOBaTh, KaKUE M3 YTBEPXKJACHUU aBTOpa HOCAT
poOIeMaTUYHbBIN, THIIOTETUYECKUIA XapaKTep U YIIOBUTH CKPBITHIE BOTIPOCHI.

1.4. Co3maHue KOHCIEKTOB Maiisi HamucaHus pedepara. [loAroToBUTENbHBIN 3Tam paboOTHI C
JUTEpPaTypol 3aBEpIIACTCS CO3JaHMEM KOHCIIEKTOB, (DUKCHPYIOIIMX OCHOBHBIE TE3HCHI U apTyMEHTHI.
Ecnu B KOHCHEKTax MPUBOASATCS LMTAThl, TO HEMPEMEHHO IOKHO OBITh JaHO yKa3aHUE HAa UCTOYHUK
(aBTOp, Ha3BaHUE, BHIXO/IHbIE JaHHBIE, No CTpaHMIIbI).

1.5. BeinonHeHue skcnepuMenTa (eciau HeoOX0aAuMO).

2. Coznanue tekcra pedepara (20-30 ctp.). Tekct pedepara 10mKeH NOAUUHATHCS ONPEACICHHBIM
TpeOOBaHUSAM: OH JOJDKEH PacKpbIBaThb T€MY, 00Ja/JaTh CBSI3HOCTBIO U IIEJIBHOCTBIO. PacKpbiThEe TeMbl
MPEIOoNaraet, YTO B TEKCTE M3JIaraeTcsl OTHOCSIIMIICS K TeMe MaTepuai U MpejiaraloTcs MyTH PelIeHus
coiepxaileiics B TeMe NMpoOieMbl; CBA3HOCTh TEKCTa MPEAIOoaraeT CMBICIOBYIO COOTHOCUTEIBHOCTh
OTJENBbHBIX KOMIIOHEHTOB, a IIEIbHOCTh - CMBICIIOBYIO 3aKOHUEHHOCTh TeKcTa. M3noxeHne marepuaia B
TEKCTE JOJDKHO TOAYUHATHCS OINPEAETICHHOMY IUIaHy - MBICIUTENBHON CXeMe, TO3BOJISIONIeH
KOHTPOJIUPOBATh MOPSAOK PACHOJIOKEHUS YacTed TeKcTa. YHUBEPCAJIbHBIM IJIaH HAy4YHOTO TEKCTa,
MOMUMO (POPMYIIMPOBKH TEMBI, MPEANOIAracT U3JI0KEHHE BBOJHOTO Mare-pHaia, OCHOBHOTO TEKCTa U
3aKJTFOYEHUS.

[TonyueHHble pe3yabTaThl MPEACTABISAIOTCS B BHJE Aokiana (5-7 cTpaHUI]) C¢ Npe3eHTanueH, B
KOTOPOM JIOJDKHO OBITH OTPa)KEHO COJlepKaHHe MpoaeaaHHoil paboTsl. [1o pesynasraraM Jienaercst yecTHoe
cooOuieHre Ha 5-7 MUH.

Kpurtepun popmMupoBanusi olieHOK NpH NpeacTaB/IeHuH pedepara

ITpu ouenke pedepara yUuTHIBAIOTCS:
1. 3HaHMA U YMEHHS Ha ypOBHE TpeOOBaHUN MPOrpaMMBbl IPUKIIAJAHON XUMHUU: 3HAHHE
(dakTHYeCKOro Marepuasa, yCBOeHHE OOIUX MpeACTaBICHUH, TOHATHIA.

2. YMmeHue OpUCHTHPOBATLCA B HpO(I)eCCI/IOHaHBHBIX HCTOYHHKAX HH(bOpMaLIPII/I u pa6OTaTB C HUMMH.

22



O N U~

Ounenka, 0aya
5
(oTHM4HO)

4
(xoporio)

3
(YIOBJIETBOPHTENLHO)

2
(HEeyIOBJIETBOPUTENHHO)

KynbTypa nucbMEHHOTO U3JI0KEHUS MaTepHaa.

Ymenue ohopMIISTh pe3yabTaTbl paboThI.

YMeHHe 4E€TKO U JIOTUYHO JTOJI0KUTh OCHOBHBIE PE3YIBTaThl PaOOTHI.

KaudecTBo 1 MHPOPMATUBHOCTH WIUTIOCTPALIMOHHOTO MaTepHara.

YMeHue rpaMOTHO, YETKO OTBEYATh Ha BOIPOCHI M BECTU apryMEHTUPOBAHHYIO TUCKYCCHIO.
Ymenue paboTarh B rpyIie.

Kpurepun ouenuBanus pedepara

Onucanue
Bo BBeneHun uetko cHoOpMymMpoBaH TE3HMC, COOTBETCTBYIOLIUH TeMe
JIOKJIaJa, BHIIIOJIHEHA 33/1a4a 3aMHTEPECOBATh 00YYarOIINXCS;
JIeJICHUE TEKCTa Ha BBEJCHUE, OCHOBHYIO YacTh U 3aKIIIOYCHUE.
B ocHoBHoOI yacTu:
JIOTUYHO, CBSI3HO M TIOJTHO JIOKA3bIBACTCS BBIIBUHYTHINA TE3HC;
3aKJIIOYEHUE COMIEPKUT BBIBOJIBI, JJOTHYHO BBITEKAIOLINE U3 CONEPIKAHUS
OCHOBHOH YacCTH;
JUIS  BBIPQXEHHUS CBOMX MBICICH HE TMONB3YyeTCsl  yHPOIIEHHO-
MIPUMUTHUBHBIM SI3BIKOM;
JEMOHCTPHUPYET MOJTHOE MOHUMAHKE MTPOOJIEMBI;
MpEACTaBJICHA MPE3CHTAIMS K IOKJIATY;
MOJTy4€HbI MPaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI IIPETOIaBaTes;
Bce TpecOoBaHWS, TpeabsBisieMbie K odopmieHuio pedepara,
BBITIOJTHEHBI.
Bo BBeaenun vetko copmynMpoBaH TE3UC, COOTBETCTBYIOIIUNA TEME
JOKJIaJja, B U3BECTHOM Mepe BBHINOJIHEHA 3ajada 3auHTEpPECcOBATh
00yJarommxcs;
B OCHOBHOM YacTH JIOTUYHO, CBSI3HO, HO HEJOCTAaTOYHO IOJHO
JTIOKa3bIBAETCS BBIIBUHYTHIN TE3NUC;
3aKJIIOYEHHUE COACPKUT BBIBOJBI, JOTUYHO BBITEKAIOIINE U3 COACPIKAHUS
OCHOBHOH YacCTH;
MpeACTaBIICHA PE3EHTAUs K TOKIadY;
JUTSL BBIPQXKEHHUSI CBOMX MBICIICH CTYACHT HE TOJIb3YeTCs YIPOIIEHHO-
MIPUMUTHUBHBIM S3BIKOM;
MOJTyYEHBI PABUIIbHBIE OTBETHI HE HA BCE BOMPOCHI TIPETOAaBaTels;
Bce TpeOoBaHMs, TMpeabsaBisieMble K odopmieHuio pedepara,
BBITIOJIHCHBI.
Bo BBemeHunm Tte3uc chOpMymUpOBaH HEYETKO WIM HE BIIOJHE
COOTBETCTBYET TE€ME BHICTYILJICHUS,
B OCHOBHOM YaCTW BBIIBUHYTHIA TE3UC JOKA3bIBAETCS HEIOCTATOYHO
JOTUYHO (YOeIUTENbHO) U TOCIEA0BaTENbHO;
3aKJIIOYEHUE COJEP>KUT BBIBOJbI, HE IMOJHOCTbIO COOTBETCTBYIOIINE
COJZIEpKaHHUIO0 OCHOBHOM 4acTH;
MPEACTABICHA TPE3EHTAUS K JOKJIaay, HO UMEIOTCS TpaMMaTHYeCKUe
OIIIMOKH,
CTY/ICHT HE CMOT Y€TKO OTBETUTH HA BOIIPOCHI MPEIO/IaBaATENS;
SI3BIK pa0OTHI B 11€JI0OM HE COOTBETCTBYET YPOBHIO MarUCTPAHTa;
MMEIOTCSl HeI0YeThl B oopmiieHnn pedepara.
Bo BBemeHuum Tte3uc cHOpMyTUpOBaH HEYETKO WIM HE BIIOJHE
COOTBETCTBYET TEME JIOKJIA/IA;
B OCHOBHOM YacTW BBIIBUHYTHIA TE3UC JOKA3bIBAETCS HEIO0CTATOYHO
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JOTUYHO (YOeIUTENbHO) U TIOCIIE0BATENLHO;

B 3aKJIOYEHHUU BBIBOJIBI HE MOJIHOCTHIO COOTBETCTBYIOT COJIEPKAHUIO
OCHOBHOH 4YacCTH;

SI3BIK pa0OTHI B 11€JIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa;
odopmiieHre padOThl HE COOTBETCTBYET TPEOOBAHUSIM.

IHoaroroBka K KOJUNIOKBUYMY

[ToaroroBka K KOJUIOKBHYMY IpeIojaraeT riyOOKOe U3ydeHHE CTYIACHTAMH PEKOMEH/JIOBAaHHBIX
paboT, OCMBICICHHOE X KOHCIIEKTHPOBAaHHE, IPOBEACHHUE IIPENOAaBaTeNieM KOHCYIbTAIlIH
0 3a/1a4ax U XapakTepe MPOBEACHUS KOJUIOKBIYMa, O TPEOOBAHUAX K CTYACHTAM I10 CIIOKHBIM M HESICHBIM
BOIIPOCaM PabOTHI.

KoasokBuym — 3T0 He TONBKO (popMa KOHTpOJIS CaMOCTOSATENBHON pabOThl CTYIECHTOB HaJl
NepBOMCTOYHUKAMH, (hOpMa MPOBEPKU MX 3HAHWH (OHA M3 PA3HOBHUIHOCTEH YCTHOTO SK3aMeHa), HO H
METOJl yIITyOJIeHus], 3aKPEIJICHHUs 3HAHUN CTYICHTOB, TaK KaK B X0/l O€Ce/Ibl MPEroiaBareiib pasbsCHICT
CJIO’KHBIEC BOIIPOCHI, BOSHUKIIHNE y CTYIEHTOB. KOJUIOKBUYM CONEPKUT JIEMEHTHI U MPOBEPKU 3HAHUU, U
KoHCynbTanuu. OJJHAKO HENb3s MPEBPaIIaTh KOJUIOKBUYM HU B KOHCYJIBTAIMIO, HU B 9K3aMEH.

3agaya KOJUIOKBHYMA — JOOHUTHCS TITyOOKOTO M3YYEHHUs CTYIECHTaMH PEKOMEHIOBAaHHBIX paldoT,
TEM, pa3leioB Kypca; NpOOYIUTh CTPEMIICHHE OBJIAACTh OOraThiM TEOPETUYCCKHUM HACIICIHCM;
OCYIIIECTBUTh KOHTPOJIb CAMOCTOSITENIbHOW pabOThl CTyAeHTOB. I[IOCKONBKY KOJUIOKBHYM SIBIISICTCSI
NPOBEPKOW 3HAaHUH CTYIEHTOB, OH NPOBOAWUTCS Kak HWHIWMBUAyalbHas Oecena mpenoiaBareliss co
CTYJICHTOM, HO, TaK KaK OJJHOW W3 TJIaBHBIX 3aj1a4 KOJUIOKBUYMA SIBJISICTCS YIITyOJICHHE 3HAHUH CTYICHTOB,
cobeceoBaHUE CIIEAYET MPOBOIUTH B MPUCYTCTBUHM TPYIIBI CTYACHTOB. EcCiM CTyHeHT, ¢ KOTOPBIM
OecemyeT mperoaBarelib, He OTBEYaeT Ha MOCTABJICHHBIH €My BOIPOC, PEKOMEHAYETCS aJipecoBaTh ATOT
BOIIPOC JIPYTHM CTyAeHTaM. Takum oOpa3zom, Oecea HIeT ¢ TPYMIoi CTYICHTOB M0 TaHHON paboTe WiIu
npo0ieMe, OCBEIICHHOW B HECKOJBbKMX paborax. B 3ToM ciydae HeOONBIION KOJUIEKTUB CTYICHTOB
paboTaeT aKTMBHO M BIYMYHMBO, TaK KaK KaXKIbId CICIUT 3a pabOTOM, JOMOJHIECT NPYroro CTYICHTA,
YUYacTBYET B CIIOPE U OOCYKJICHUU.

Ecnu Ha sK3aMeHe He peKOMEHIyeTcsl mepeOuBaTh CTYAEHTOB BO BpeMs OTBETa, TO B XOJe
cobeceoBaHUs TPETIOABATENIb MOXKET 3a7aBaTh BOMPOCHI TPU H3JIOKEHUU CTYJCHTaMH Marepuala,
HampaBJsITh Oecely, BKJIOYaTh B Oeceny Apyrux cTyneHToB. CoOecemoBaHWE HE JODKHO HOCHUTH
dopmanbHOro xapaxrepa. IlosTomMy He pekoMeHayeTcs Ha KOJJIOKBUYM OJHOBPEMEHHO BBI3bIBATh
0O0JIBILIYIO TPYTIY CTYJEHTOB.

K crynenTam, cialomum KOJJIOKBHYM, NPEIBABIAIOTCH 00bIYHO CICAYIOIIHE TPEOOBAHUS

Kaxaplii CTyAeHT NOKEH HMETh KOHCIEKT pabOThl, KOTOPBIH MOXKET OBITh OTHOCHTEIHHO
KpaTKUM, HO cojepkarebHbIM. KoymokBuyM 0€3 KOHCIIEKTOB pabOTHI MPOBOAUTH HE CIEAyeT, 0o He
MOET OBITh TITYOOKOTO, CEphe3HOro M3ydeHus paboT 0e3 WX KOHCHEKTUPOBAHUS, 3HAHUS KaTErOpHid,
packphIThiX B pabote. CTyaeHT MOJKEH BUJIETh 3a KaKJOM MPaBOBOM KaTEropueil M SKOHOMHUYECKUM
MOHITHEM pealibHbIe MPOIECCHl U SIBICHUS OOMIECTBEHHON *U3HU. CTYIEHT JOJDKEH 3HATh CONEp)KaHHe
paboThl, OTIENBHBIX IIaB M maparpadoB, CTPYKTYpy paOoThl B IIE€JIOM, YMETh OCBETHTH OTACIbHBIC
BOITPOCHI KXKJ0W pabOTHI M Pa3BUTh KAXKIYIO MTPOOIeMy B YKa3aHHBIX paboTax.

Ha konnokBuyMe CTyI€HT XOPOIIO «PACKPBIBAETCS», OH BBICKA3bIBAE€T BCE CBOM COMHEHHSI, 33a€T
BOMPOCHI, MHOTJa CHOPUT C MpenoaasareneM. [loaToMy mpenoctaBisieTcss BO3SMOKHOCTh JIydllle Y3HaTh
Ka)/IOr0 CTyJEHTA U Jy4llle OpraHu30Bath AudQepeHnpoBaHHOe 00yUeHHE.

Ha cnenyromue oO1yie BOMPOCH cleAyeT 00OpaTUTh BHUMAHKE CTYICHTOB MPHU MOATOTOBKE
K KOJUIOKBUYMY U BO BpeMsI KOJUIOKBUYMa!

Korma u ¢ xako# 1ienpto Hancana pabora?
Crpykrypa paboTEHI.

OcHoBHbIE TPOOTIEMBI, pacCMaTpuBaeMBbIe B paboTe.
HcTopuueckoe 1 MeXIyHapOAHOE 3HaUE€HUE PaOOTHI.

[IpenonaBarenb MOCTAaHOBKON BOIPOCOB MOXKET HAMPABIISTH Oecey.
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Crnenyer oOpaTuTh BHUMaHHE Ha TO, YTO Ha Kadeape JOIKEH UMEThCS MEepeueHb BOIPOCOB IS
KOJUIOKBHUYMa, COCTaBJICHHBbIM IO IVIaBaM M maparpadam paboThl WIM OCHOBHBIM BOIIPOCAaM Te-Mbl,
paszena Kypcea.

IIpumepHasi TeMaTUKA J0KJIAJA0B U pedeparoB M0 JUCUUILIIMHE

1. KonuaecTBeHHBIE XapaKTEPUCTHKU () (HEKTUBHOCTH Pa3Ae/ICHUS M KOHIICHTPUPOBAHHUSI.
2.OCHOBHBIE TTOJIOKESHHS METOA COOCAXKIAEHUS. THIIBI KOJIJIEKTOPOB U TPEOOBAHMSI, MPEABIBIIEMBIC K
HUM. 3akoH XJjomnuHa, npasuio [Tanera-dasnca-Xana.

3. KonnvecTBeHHBIE XapaKTEPUCTUKH SKCTPAKITMOHHBIX MPOIECCOB: KOHCTAHTA PACTIPeICICHHUS,
KOHCTaHTa dKCTPaKIHH, K0d()OUIIMESHT paciipeielieHus], CTETICHb U3BJIeUeHHsI. DaKTOp pasaeieHuUs.

4. Knaccuduxamnus SKCTPaKIIMOHHBIX CUCTEM 110 KUCIOTHO-OCHOBHBIM CBOMCTBAM YKCTPAreHTOB.
XapaKTeprucTHKa SKCTPAreHTOB. DKCTPaKIIHsI pacIlIaBICHHBIMH dKCTpareHTaMu. MeTo bl onpeneeHus
AJIEMEHTOB, PUMEHSIEMbIC TTPU aHATM3€ PKCTPAKIIMOHHBIX KOHIIEHTPATOB.

5.Meronbl aHanu3a, IPUMEHIEMbIE B COYETAaHUU C COPOITMOHHBIM KOHIIEHTPUPOBAHUEM.
6.2JEKTPOXUMUYECKIE METOBI Pa3CIICHHS.

7.DKCTpaKIMs KaK METOJ pa3/ieJICHUs] U KOHIICHTPUPOBAHUS.

8.MemOpaHHbBIE METOIBI Pa3ICICHUSI.

9.Xpomarorpadust Kak METOI pa3IeICHUS U KOHIICHTPUPOBAHUSI.

10. CpaBHeHHE pa3IMYHBIX METOJIOB Pa3ACICHUS U KOHIIEHTPUPOBAHUS

11. OcHoBHBIE 3aKOHBI U KOJTUYECTBEHHBIE XaPAKTEPUCTUKH IKCTPAKIUH.

8. OueHouHbIe cpeAcTBa AJIsl TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH, Py0eKHOM aTTecTalluu U
NMPOMeKYTOYHOM ATTECTAIMM 110 UTOTaM OCBOECHUS TUCHUIIMHBI

Texymuii KOHTPOJIb 3HAHWI MPOBOAMUTCS MYTEM OLEHKH BBITOJHEHUS 33JJaHU K MPAKTUYECKUM
3aHATUSM (KOJUIOKBHYMaM), a TaKKe YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHATHUSAX, BBICTYIICHHH C
JOKJIaIaMH B pepepaTaMu, OIIEHKU MTOATOTOBICHHBIX CTYICHTAMH MPE3EHTAIUH.

HpI/IMepbl 3aJaHuH K MNPAKTUHICCKUM 3aHATUAM

1. UYro noampazymeBalOT NOJ, TEPMHHAMU «pa3fielieHue» U «KOHLeHTpupoBaHue»? IlpuBeaute
KJIacCCU(UKAIIMI0 METOOB pa3/ieleHHss M KOHIEHTPUPOBAHUS B 3aBUCUMOCTH OT HAJIU4YUS U
xapakrepa (ha30BbIX IEPEXOI0B.

2. Jlokaxure (MaTeMaTHYeCKH), YTO SKCTparupoBaHHe APOOHBIMU MOPLUSMH 3KCTpareHTra Oonee
3¢ (dEeKTUBHO, UeM OJHOKPATHOE IKCTPArupOBaHUE TAKUM K€ CYMMapHbIM 00bEMOM 3KCTpareHTa?

3. IlpuBenute BBIBOA (OPMYJIbI, CBSI3BIBAIOLIEH CTEMEHb OJHOKPATHOM SKCTPaKLUHU, KOIPPHUIHUEHT
pacnpezenieHus: U COOTHOIIEHHE 00bEMOB BOJIHOM U OpraHryeckoil das.

4. Tloctpoiire rpadux 3aBucumoctd koddduumenra pacnpenenenus amponura (HB) mexay
HEMOJIIPHBIM OpraHMYecKkuM pactBopurtesnieM ©u  Bogol or pH. Ilokazarenb KOHCTaHTHI
kucinotHoctd HB pasen 10,0; H2B+ — 7,0; BenuunHa KOHCTaHTHI pacnpeneneHus moiekya HB —
100, BenmnurHa KOHCTAHTHI paclpeiesIieHUs] HOHOB MPEeHeOpeKMMO Maa.

5. Tocrpoiite rpaduk 3aBUCUMOCTH K0o3((uIMeHTa pacnpenenenus caadboro ocHoBanus (B) mexay
HEMOJIIPHBIM OpPraHMYecKHM pacTtBoputesnieM u  Boaol oT pH. Ilokazarenb KOHCTaHTHI
KHMCJIOTHOCTH KHCJIOTBI, CONpPSDKEHHOM € MCCIENyeMBIM OCHOBaHMEM, paBeH 7,0, BenMuuHA
KOHCTaHTBI pacripeieseHusi MoyieKyl ocHoBaHus — 100, BelnurMHA KOHCTAHTHI pacrlpeiesieHus
CONPSDKEHHOM KUCIOTHI IPEHEOPEKUMO Maa.

6. UYro Takoe peaknumoHHas Okcrpaknus? IlpuBeamre mpumepsl  (HamummTe  POPMYIIBI)
KaTMOHOOOMEHHBIX, aHHOHOOOMEHHBIX M KOOPIMHALMOHHBIX 3KCTPAreHTOB.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[TpuBeauTe BBIBOA (POPMYIIBI, CBA3BIBAIOIICH CTETIEHb HKCTPAKLIUH, KOAPPHUIUEHT pacupeaeaeHus,
COOTHOILIEHHE 00bEMOB OpPraHMYECKON U BOJHOM (a3 U YMCII0 SKCTPAKIUH.

Kakoit »kctparent, xjopodopMm wim TeTpaxiiopMmeTaH, obecrednBaerT Oosiee 3ddexTuBHOE
pasznenenue (¢enona u 1-HadTona, eciaum KOHCTaHTHI pacrpeaeneHus ux mexay CHCI3 u H0
paBHBI, COOTBETCTBEHHO, 1,9 1 67, a Mmexxay CCl4 u H20 — 0,5 u 177

[Toctrpoiite rpaduk 3aBucuMocTu Kodduimenta pacnpenesenus cinaboit kuciaorel (HA) mMexmy
HEMOJSIPHBIM ~OpPraHMYeCcKHM pactBopureiieM U Boaol oT pH. Ilokasarenb KOHCTaHTBI
KHUCJIOTHOCTH HCCIeyeMol KucioTel paBeH 7,0, BeIMUMHA KOHCTaHTHl pacnpeaenenus — 100,
BEJIMYMHA KOHCTAHTBI paclpeIeiICHUs CONPSHKEHHOTO OCHOBaHMS (A—) IpeHEOPEKUMO MaJa.

C nomouibro Kakoro 3akoHa MOXKET ObITh OIMCAHO HKCTpaKLMOHHOE paBHOBecue? IlpuBenure ero
MareMaruyeckoe BbIpakeHWe. UYTo Takoe KOHCTaHTa  pacrpeneieHus, Kod(QUIHEHT
pacripesiesieHus], CTeNeHb OAHOKPATHON SKCTPAKIMK, KOHCTAHTA 3KCTPAKIIMN?

JlaiiTe ompeneneHue TEPMHUHAM «KHUIKOCTb-)KUJIKOCTHAs SKCTPAKLUA», SKCTPAreHT, IKCTPAKT,
PEIKCTPAKIIMS, PEIKCTPATEHT, PEIKCTPAKT.

Paccunraiite k03()(OUIIMEHT KOHIIEHTPUPOBAHHS IS 1[EJIEBOTO KOMIIOHEHTa — BEIIECTBa A, eciu
IPU SKCTPAKLUU B OPraHUYECKUH pacTBOpUTENb HepexoauT 99% OT HCXOJHOrO KOJIMYECTBA
BeuiectBa A u 0,1% oT ucXogHOro KomuyecTBa OayuIaCTHBIX BEIIECTB, COJAEPKALIUXCS B
UCClIelyeMOoi MaTpulle.

Koa¢ppumment pacnpenenenuss ammHoeHazoHa Mexay OEH30J0M W BOAOM paBeH 6,8, a
ko3 unmeHnt pacnpenenenus ¢enazona — 0,09. Paccumraiite koddhduimeHT pasaeieHus
aMrHO(EeHa30Ha U (heHa30HA PU UX SKCTPAKIIMU OEH30JI0M M3 BOJAHOTO PACTBOPA.

Paccuuraiite k03((QUIMEHT KOHLUEHTPUPOBAHUSA JUIl BeELIeCTBA X, €CJIM IpPU SKCTPAKLUU B
OpraHUYECKUN pacTBOPUTEND MepexoquT 95% oT ncxonHoro koaudectna Bemecrsa X U 0,1% ot
HCXO/IHOTO KOJIMYECTBA OaJlIIaCTHBIX BELIECTB, COAEPIKALMXCS B UCCIENyeMOI MaTpuIle.

Paccunraiite xoadduuueHT pacupenenenus sdeapruHa Mexay XiaopohopMOM U BOJOH, €CIU TPU
onHokpartHoi skcrpakiuu 200 M CHCI3 u3 100 M BogHOU (a3el B 3KCTpakT nepexoaut 84%
ankaigouna. 222. Kakoe MHUHUMAJIbHOE YHUCIO SKCTpakiui mopuusmMu OenHzonma mo 10 mi
HEOOX0IMMO MPOBECTH JUIsl U3BIeUeHUs He MeHee 99% HukotuHa u3 100 mu1 BoaHOI (asbl, eciu
K03 UIMEHT pacipeieNieHrs HUKOTHHA MEXTy OCH30JI0M U BOJIOM paBeH 9.

PaccuuraiiTe crenens u3BneueHus kucnotsl, umeroued pKa = 4,0, npu skcrpakuuu e€ 50,0 mn
CHCI3 u3 25,0 ma BogHoi ¢a3el ipu pH 3,0. 24 KoncranTa pacnpezeneHus MOJIEKyYJ KUCIOTHI B
cucreme CHCI3/H20 pagna 10,0, KOHCTaHTY pacnpe/eeH sl aHHOHOB CUUTaTh paBHOH 0.

Paccunraiite koapdunueHT pacnpeneneHuss kopenHa MeXIy XJI0opopopMOM M BOJOH, €ciau MpH
OAHOKpaTHOU 3kcTpakuuu 25,0 mi xnopodpopma u3 10,0 i1 BogHOM a3kl B IKCTPAKT NMEPEXOTUT
98,1% OT NCXOAHOr0 KOJUYECTBA aIKaI0uIa.

Koadduuuent pacnpeneneHuss OeH30MHONW KUCIOTHI MEXY ITUATHIOBBIM 3(UPOM M BOION paBeH
78. Kakoii 00bEM OpraHMYECKOrO PAacTBOPHUTENS CJIEAYeT B35Th, YTOOBI 32 OHY HSKCTPAKIUIO
u3Bneub u3 10,0 M BonHOM ¢azbr 99% OenzoitHol kucnotel? 226. Koadduuuent pacnpenenenus
CAJIMIIWIIOBON KHMCIOTHI MEXJIy IUATHIOBBIM 3¢pupom u Bojoi paBeH 170. M3 kakoro oObéma
BomHOU (a3bl 3a omHy dkcrpakmuio 10,0 M gudTHIIOBOTO 3dUpa MOXKHO u3BICYs 99%
CaJIMLIMIIOBON KHUCJIOTHI?

Koadduuuent pacnpenenenus ankalonaa XWUHHHA MEXIY XJopopopmMoM u Bojaoil pasen 117.
Cxonbko % XMHHMHA NEPENIET B OpPraHWYECKUN pacTBOpUTENb NpH 3kcTpakuuu ero 10,0 mi
CHCl3 u3 50,0 mu1 BoztHOM a3zel?

PaccunraiiTe cTeneHb M3BICUEHUS OpraHMYecKod Kuciorel, umeromend pKa = 4,20, npu
skcrpakiuu e€ 50,0 min CHCI3 u3 25,0 M Bogno# ¢assl npu pH 2,50. Koncranra pacnpenenenus
HEMOHM3UPOBaHHBIX Monekyn kucinotsl B cucteme CHCl3/H2O paBma 25, koHcraHTy
pacnpeziefieHus aHHOHOB CYUTATh MPEHEOPEKUMO MaJIOi.

PaccunraiiTe cTeneHp M3BIIEUEHHs OpraHMYecKoro ocHosaHus, nmeromero pKBH+ = 8,50, npu
skcrpakiun ero 25,0 ma CHClz u3 10,0 mn Bomuoit ¢assl mpu pH 10,5. Koncranra
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pacmpesienieHusi HEMOHM3MPOBaHHBIX MoJjiekyna ocHoBanus B cucreme CHCla/H20O paBna 20,
KOHCTAHTY paclpe/ieIeHus] KaTUOHA (CONPsKEHHONM KUCIIOThI) CYUTATh IPEHEOPEKUMO MAJIOH.

22. KosdduuueHT pacupeneneHus XMHIHA MeX Ty O€H30J10M U BOoJoH paBeH 16. Kakoe MuHMManbHOE
YUCII0 3KCTpakui nopuusMu Oenzona nmo 10,0 Ma HeoOXOAMMO IPOBECTH Ul U3BJICUECHUS HE
menee 99,9 % xununa u3 100 mu BogHOM (has3wi?

BOHpOCLI U 3aJaHUSA NJIA CAMOKOHTPOJSA IPHA MOATOTOBKE K IPAKTHYCCKUM 3aHATHAM

KosnsiokBuym Ne 1

1. Ponp pasneneHus W KOHUEHTPUPOBAHMUS B aHAIUTUYECKOM XHUMHUU. COBpEMEHHBIE METObI
paznenenus. KonuuecTBeHHbIE XapaKTEPUCTUKU Pa3JCIICHNU.

[Tepeuncnute GpakTOphl, OT KOTOPHIX 3aBUCUT KOI(DDUILIMEHT pacIpeieIeHHUs.
[Ipu kakux 3HauYeHUAX KOAPGUIMEHTOB paszaeieHus U Ko3()PUIMEHTOB pacmpeeseHus
JIOCTUTAETCS KOJIMYECTBEHHOE pa3/iesieHUe BEIECTB?

Mosker a1 OBITh JOCTUTHYTO KOJMYECTBEHHOE pas/eiieHue BemecTB A u B, ecoum ux
k03¢ dunMeHTs pacnpenenerus pasasl DA = 1000 u DB =0,1?

Kakue ycnoBus HeoOXOOuMMO co31aTh M IEpexXoAa BELECTBA M3 BOJHOM (as3bl B
OpraHUYECKYI0?

VYKaxure pazauuus Mexay KOHCTaHTOU U ko3 duuuentom pacnpenenenus. s kakoro tumna
YacTULl KOHCTAHTA U KOA(Q(ULIUEHT pacupeaesieHns 0ObIYHO paBHbI?

Ot Kakux (aKTOpOB 3aBUCHUT CTETICHb M3BJICUCHUS BELIECTBA?

2. HpI/IMeHeHI/Ie MCTOAOB OCAXKIACHUSA U COOCAKACHUA MJIA Pa3aCJICHUA BCIICCTB. Pacuer YCJIOBI/Iﬁ
OCaXICHHUA

e OOBsICHUTE TpeHMyIIecTBa aMOpP(HOro ocajaka mepe] KPUCTAIUTMYSCKHM IPH CO-
OCaXJACHUU MUKPOKOMITOHEHTOB.

e Kakue npenmyIiiecTBa UMEIOT OPraHUYECKHE KOJUIEKTOPHI MPH COOCAXKICHUU MUK-
POKOMITOHEHTOB?

e Paccuuraiite Ko>3QQUIMEHT pa3ieneHus NpU OCaXKIECHUH §-OKCUXHWHOJIMHOM alio-
MHHUS U Maraus, eciii pH pactBopa pasen 5. CAl = CMg = 0,01 monbe/a. COx = 0,1
modb/11. pKa (HOx) = 9,8.

3. IIpumenenne MeToAa SKCTPAKIMK ISl pa3fesIeHus BEIEeCTB. Pa3nuuHble BapuaHThl METOAA U UX
anmnaparypHoe opopmiieHue. PacueT ycioBuii MpoBeieHUs SKCIIEPUMEHTA.
¢ Jlist KaKoro TUIa paBHOBECHS IPUMEHUMA KOHCTAHTA SKCTPaKI|U?

o Kakne OKCTPAr€HThl MCIOJB3YIOT [JIA OKCTPAKIOUW XJIOPUIHBIX KOMIUICKCOB CKaHAWA U

HUPKOHUS?

Heo0xonnmo nepeBecTr JaHHOE PACTBOPEHHOE BEHIECTBO M3 OJHOTO PACTBOPHUTENS B JIPYTOM
HE CMEIIMBAIOIIUICS C HUM DPACTBOPUTENH; KOAPDUIIMEHT pachpeeNieHus PacTBOPEHHOTO
BelecTBa paBeH okoio 3,5. OOveM mnepBod ¢aspl, MEPBOHAYAIBLHO COJAEpXKAIICH BcCe
pacTBOpeHHOE BeliecTBO, paBeH 10 mi. Paccunraiite uncio mocnenoBaTenbHbBIX KCTpaK-IHN
cBexuMH ToprusamMu (mo 10 MiI) BTOpOTo pacTBOPUTENsI, YTOOBI SKCTParupoBaTh HE MEHEe
99% pacTBOPEHHOTO BEIIECTBA U3 UCXOAHOTO PACTBOPUTEIIS.

4. llpuMeHeHne MeToja SKCTPAKLUM Ul pa3[elieHHs BEIIECTB. Pa3nuuHble BapHMaHThl METOAA M HX
anmnaparypHoe opopmiieHue. PacueT ycrnoBuii mpoBeieHUs SKCIIEpUMEHTa

Kakue PACTBOPUTCIIN HCIOJB3YIOT JIA JKCTPAKIUU KOOPAWMHAIIMOHHO-HACBIIMICHHBIX W KO-
OpPAVNHAIIMOHHO-HCHACBIIMICHHBIX BHYTPUKOMITJICKCHBIX COGHHHCHHﬁ?

Kakue u3 nepedncieHHbIX MapaMeTpoB BIUSIOT Ha 3HaueHue koddduirenTa pacmnpenene-Hus:
KOoHIIeHTpamus, pH pacTBopa, MacKupyroIue BemecTBa, TeMieparypa’?
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e Kaxkue U3 nepeyrcieHHbIX OpraHUYeCKUX PaCTBOPUTENCH: OCH30I, XJI0pohOpM, TUITHUIIO-BBIHA
3¢up, METHIH300YTHIIKETOH — CJIEYeT UCIOIb30BaTh IS SKCTPAKIIUN KOMIUICKCHBIX KHCJIOT
turra HnMXm+n ?

e KakuMm JomkeH OBITh MUHMMAIBHBIM KO3(D(GUIHMEHT pacrpeneicHus, 00ecIeunBaroIInii
u3BnedeHue 95% pacrBopenHoro Bemectsa u3 100,0 mu BomHOro pacrtBopa 3KCTpakuuei
JIBYMs nopuusiMu 1o 25,0 mi.

e PaccuuraiiTe 10710 pacTBOPEHHOTO BemiecTBa A, 3KcTparupyeMoro 50 Ml 4HCTOro HecMme-
IIMBAIOIIETOCS] C BOAOM oOpraHmueckoro pacrBoputenss u3z 100 mu BomHOW (as3wl, ecim
ko3 dunment pacnpenenenus pactBopeHHoro BemectBa Dc paBen 80 u, ecnu A CyIecTByeT
B KaX/10¥ ¢aze B BUJIE MOHOMEPHOM YaCTUIIBI.

e DKCIEpUMEHTAIBHO HaiaeHo, 4To 90% 3amMemeHHOro (QeHoia SKCTPAarupyercss W3 BOJIBI
paBHBIM 00beMoM OeH3ona. Uemy OyzneT paBeH MPOLIEHT SKCTPAKIMHM 3aMElIeHHOTo (heHoa,
€CJIU YIBOUTh 00beM OeH30:1a?

e [loueMy MOJEKYJISIpHBIN HOJ TOpa3fo Jydlle PACTBOPSAETCS B YETHIPEXXJIOPUCTOM YITIEPO-IE,
yeMm B Boze? [loueMy Tpuioua He SKCTParupyercs YeThIPEXXIOPUCTBIM YIIIEBOJOM?

5. Xpomarorphus

Koappumment pacnpenenenuss K mis BemectBa A B JaHHOW Xpomarorpaduyeckoil KOJOH-Ke
Ooubiie, yeM s BeniecTBa B. Kakoe BemecTBo BBIMIET U3 KOJOHKHU MIEPBBIM
Kak onenuBatoT 3¢ (eKTUBHOCTb pa3zeieHus B Xxpomarorpapuu?

Haiigure mmHy Xxpomarorpadudeckoit koonku, ecim H = 0,1 mm, a N = 10000. Teepmpiii oOpaszenn
COIEPXKUT HUTpaThl HaTpus U kanud. Hasecky 5,00 T pacTBOpuIM B JOCTaTOYHOM KOJIMYECTBE BOIBI U
paszbapwim nenoHu3oBaHHOM Bomoit A0 1,00 1. Hanee 50,0 ma pacTBOpa MpOMyCTUITN YePe3 KOJIOHKY C
nayskcomM-50 B H-+-dopme. BeimenuBiryrocs KUCIOTY JiTtOHM-poBaiu Boao. [locne 3aBepiieHus
NIOMPOBAHUSA,  YTO  YCTAHOBJIEHO  NPUOOPOM,  PErHUCTPU-PYIOIIMM  3JIEKTPOIPOBOJHOCTb,
ANMIOUPOBaHHYI0 KUCH0TY oTTuTpoBanu 0,1032 M pactBo-pom NaOH 10 noctrxeHus KOHEUHON TOUKH
0 METHJIOBOMY opamwxkeBoMy. Ha 3To motpe-6oBanochk 27,90 mn TutpanTa. KakoB mpoueHTHBIN
cocTtas MpoobI?

[Ipy paspeneHnH HYKICO3WIOB METOAOM KosoHOYHOM JKX ¢ umcnonp3oBaHueMm Y®-nerekropa
UICHTUQUIMPOBAHBI CleAyonme muku: Bo3ayx 4,0 muH, ypuaua 30 MuH, WHO-3UH 43 MUH,
ryaHo3uH 57 MuH, aneHo3ud 71 muH, mutuauH 96 muH. Ha konoHke apyrux pasmepoB, HO
coJieprKalllel Ty e HEMOJBIKHYIO (ha3y, MUK BO3IyXa MosBisercs yepe3 5,0 MuH, a MUK ypuauHa
—uepe3 53 muH. Uepes 100 MuH amroupyeTcs eie oAuH KOMIIOHeHT. U neHTuduupyire ero.

KosstoxkBuym Ne 2

1. IlpumeHeHue MeToa NUCTHILISALMU JUIsl pa3eeHusl BEIIeCTB. Pa3inuHble BapuaHThl METOAA U UX
anmaparypHoe ohopmiieHue. PacyeT ycioBuit mpoBeeHUs SKCIIEPUMEHTA.

B kakux ycioBusX IUCTHIUIALUSA OOECHeYMBAaeT MOJHOE pasfelieHHe BELIeCTB, 001aJaroIinux
HU3KOH TEPMHUUECKON YCTOHYMBOCTHIO?

VKaxkuTe paznnuus MexXAy JUCTUIUISILUEN U OTTOHKOM.

I'excanexkan wmmeer Temmeparypy kumenus 287,5 °C mpu armochepHom naBieHuu. Haiimure
nasnenue ero napa npu 150 °C. Koncranra TpyToHa 1 rekcajekana pasHa 20 kain/(Mosb rpan).

Jns aHanw3a yapTpaMalibIX KOJIMYECTB TECTUIHMIOB B TPHUPOIHBIX MPoOaX HEOOXOANMBI
CBEPXYMCTBIE PACTBOPUTENIM. B OZHOM M3 OIBITOB HAWAECHO, YTO 3arpsA3HEHUE PaCTBOPUTEII
skBuBasIeHTHO 25 MKT JIJIT Ha 1 r pactBopurens. Ecin Hy)KHO IOHU3UTh COJEPIKAHUE MTPUMECEN
10 ypoBHs, skBuBaneHTHoro 1 Hr JI/IT Ha 1 r pacTBOpHTENs, KAKOMY YHUCIY TE€OPE-THUECKUX
TapeJIoK JOJKEH COOTBETCTBOBATh JUCTHILIATOP?

Haiineno, uro mns c¢mermoBoro wmcna R = 20 >¢QexkTHBHOCTh KOJNOHKM HKBHBaJieHTHa 20
TEOPETUYECKUM TapeskaM. MOXHO JIM HCIIONIb30BaTh ATy KOJOHKY JJISi pa3fefieHUs] SKBH-MOJISIPHOM
CMECH JIByX KOMIIOHEHTOB, KUITAIIUX cOOTBeTCTBEHHO ipu 100 1 106 °C?
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2. Onexrpodopes. Kanmmmsapueiii snexrpodopes. IlpemmymiectBa KamuusipHOro 3ieKTpodopesa.
Bo3MoXHOCTH TpUMEHEHHSI KaTWIISIPHOTO 3JIeKTpodopesa B aHATUTHUECKONH XUMUH.
e JlaiiTe TONIKOBaHUE MOHATUHN 3IEKTPO(POpPE3, KAMWUISIPHBIN 3IEKTpodopes.

e Kak paccuntarh K03()QUIMEHT CENEKTUBHOCTH IS pPa3[eICHHS BEIICCTB METOJOM 3JICK-
Tpodopesa?
e Kakue BenecTBa MOXKHO pa3eisTh (OMPEAEIsATh) METOI0M deKTpodopesa’?
3. MemOpannbie MeToibl paszzaeneHus. MemOpaHbl TBepable U Kuakue. MemOpaHbl HWHEPTHBIE H
peakuuoHHbIe. MeMOpaHHOE pa3ielicHne B 1a00paTOPHOM XUMHUH U XUMHUECKOU TEXHOIOTHH.
e Yro Takoe memOpaHa?
e UYewm ompenensiercst CEIEKTUBHOCTh MeMOpaHbI?

e JlaiiTe onpeneneHne NOHATHUIO aKTUBHBIN MTEPEHOC.
e Yro Takoe mactuuIIMpoBaHHAs KUIKass MeMOpaHa?

IIpumMepbl TeCTOBBIX 3aJaHUI JI51 TEKYIIEr0 KOHTPOJISI 3HAHUIA CTYI€eHTOB

1. Meton xpomarorpaduu ObLT OTKPBIT

a) ['eiipoBckuM,

0) LiBeTOM,

B) I'eii-JIroccakom,

r) MUHIIYTKUHBIM.

2. Xpomarorpadus — 3T0 METO

a) pazzeseHus,

0) KOHILICHTPHPOBAHUS,

B) MacKUpOBaHUS,

) pa3iejieHus 1 KOHIEHTPHUPOBAHMS.

3. Xpomarorpaduueckue pa3aesieHus HCTIOIb3YIOT B

a) KOJJMYECTBEHHOM aHaJu3e,

0) KaYeCTBEHHOM aHaJu3e,

B) M B KA4eCTBEHHOM HB KOJIU4YeCTBEHHOM aHAJIH3e.

4. Xpomarorpapuyeckrue MeToabl KJIacCCUPUIMPYIOT 110

a) arperaTHOMY COCTOSTHHIO CpeJlbl U MEXaHU3MY Ipolecca pa3/ieeHus,

0) arperaTHOMY COCTOSIHUIO U (hopMe IIPOBEIEHHS XpOMaTorpaguecKoro rnpoiecca,

B) MEXaHU3MY Ipoliecca pasziesieHus: U popMe MpoBeIeHus: XpoMaTorpaduyeckoro mporecca,
I') arperaTHOMYy COCTOSIHMIO Cpe/lbl, MeXaHU3MYy M (popMe NpoBeaeHUs XpoMaTorpaguyeckoro
npouecca pasaejieHusl.

5. YcTaHOBUTE COOTBETCTBUE MEXAY MPUHIMIIOM KJIacCU(UKAIIMHN U XpOMaTorpauyecKuM METOA0M,

OCHOBAaHHOM Ha HEM

a) cpefa-------=-=-====-=-= mmmmmmmmmmmmmemeeoee- 1) KonoOHOYHAs, KaUJUIpHa,

0) MEXaHU3M Pa3ACTNEHUS-----===-=============-= 2) ra3oBasi, )KUJIKOCTHAsI,
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B) GOpMa MPOBENCHUS----======================-= 3) MonekynsipHasi, "OHOOOMEHHasl.
6. Pa3enenue BemecTB B )KUAKOCTHOM aacopOIMOHHON Xpomarorpadun o0yCcIoBINBaETCS
a) oOpaTuMbIM OOMEHOM HOHAMHU,
0) pa3JIn4YusAMH aICOPOLMOHHBIX CBOWCTB KOMIIOHEHTOB,
B) pa3IMYHBIM pacHpeie]ICHUEM XpoMaTorpadupyeMbIX BEIIECTB MEKAY AByMS HECMEITUBAIOIIUMHUCS
KHUJIKOCTSIMH,
T') pa3IMuHON paCTBOPUMOCTHIO KOMIIOHEHTOB CMECH B HETIOJIBUXKHOM (ha3ze.
7. YpaBHEHHE U30TEPMBI aIcOPOITNHU 110 JISHIMIOPY UMEET BH/]T
a) I' = Too(1+ Kaep),
0) I' = Too(Kaep)/(1+ Ka),
B) I = I'oo(Kaep),
r) I' = T'oo(Kacp)/(1+ Kaep).
8. Koadhdunmentsr pacnpenenenus (Kp) nOHOB Mex 1y HOHOOOMEHHOW CMOJION W PABHOBECHBIM
PacTBOPOM OIIPEEIISIOT TI0 YPAaBHEHUIO
a) Kpy=M. V/(M, m),
0) Kp)=M./(M,m),
B) Kp)=M.V/M,,
r) Kp=M:V/m.
9. NonoobMeHHast xpomaTorpagusi OCHOBaHa Ha ... .
10. Ecnu xoHIeHTpalinoHHasi koHcTanTa oomena Ky'" > 1, to
a) coporpyeMoCTh 000X HOHOB OJIMHAKOBA,
0) BHITECHSIIOIIUI HOH NMPOABJIsieT 00JIblee CPOACTBO K COPOEHTY, YeM BbITECHsIEMblii,
B) BBITECHSIOIMI HOH MPOSBIISIET MEHbIIIEE CPOJICTBO K COPOEHTY, YeM BBITECHSEMBIH,
16. PacnpenenutenbHast xpoMarorpadus Ha Oymare siBIsieTCs
a) NOJYMHUKPOAHATUTUYECKUM METOIOM,
0) MakpOaHaJTUTUIECKUM METOIOM,
B) YJIBTPAMHUKPOAHATTUTHIECKUM METOIOM,
I') MUKPOAHAJTUTHYECKUM METO/IOM.
11. IlpeumyuiecTBOM KanmMJUIAPHOM Ta30BOW Xpomarorpaguu Iepen TIa3oBoi Xpomartorpaduein c
HACaIOYHBIMH KOJIOHKAMU SIBIISIETCSI:
1) 66mpmas 3¢ PeKTUBHOCTS;
2) 60nb11ast YyBCTBUTENBHOCTB;
3) BO3MOXKHOCTb aHAJTU3UPOBATh MPOOKI 60IbIIEr0 00bEMA;

4) 6onee HU3Kasi CTOUMOCTH MCIIOJIb3YEMBIX KOJIOHOK.
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12. HenoasmkHoOI (ha3oif B ra30Boii XxpoMarorpaguu MOKeT ObITh KHUIKOCTh:

1) coneprkaimasicst B mopax xpomarorpaguueckon Oymaru;

2) HaxoasAUIasICs HA MOBEPXHOCTH TBEPAOTO MHEPTHOTO HOCHUTEIIS;

3) HaxozsIIasACA B OpPax MOMEPEYHO CHIMTOTO JIEKCTPAHOBOTO Tells;

4) KOTOPYIO HAIMBAIOT B XpOMATOrparUeCcKyI0 KOJIOHKY.

13. A30T, UCTIONIB3yeMbIif B KaUueCTBE MOIBMKHOM (ha3bl B Ta30BOW Xpomarorpaduu, XapakTepu3yeTcs
10 CPAaBHEHUIO C BOAOPOAOM OOJIbIIECH:

1) crouMOCTBIO;
2) B3pbIBOOIIACHOCTHIO;

3) BA3KOCTHIO;
4) TEerIONpPOBOIHOCTHIO.

14. XXuakocTHbI XpoMaTorpad B OTJIUYHE OT Ta30BOIO UMEET:

1) Hacoc;

2) IeTeKTop;

3) xpoMarorpauuecKyto KOJIOHKY;

4) cuctemy BBO/Ia IIPOOBHI.

15. Xpomarorpaduio, B KOTOPOl B KayeCTBE HEMOABMXKHON (ha3bl HUCIONB3YEeTCS CHUIIMKAreib, a B
Ka4eCTBE MOJIBIXKHON - CMECh FeKCaHa U M30IPOMMIIOBOTO ciupTa (95:5) MOKHO Ha3BaTh:

1) oOpaménno-hazoBoii;

2) HOpMalbHO-()a30BOI;
3) MOHHON;
4) renp-xpoMatorpaduen.

16. AHaIUTUYECKUM CHUTHAJIOM B IUIOCKOCTHOW XpoMarorpaduu, mo BEeIMYHMHE KOTOPOTO MOXKET ObITh
IIPOBEJICHO KOJMYECTBEHHOE OIPENIETICHUE BELIECTB, SIBIISECTCS:

1) paccrosiHME OT JTMHHUH CTapTa J0 [EHTpPA MATHA;

2) ok MnaTHAa,
3) otHomIeHre BenuyuH Rf, Moy4eHHbIX MpH pa3HbIX KOHLIEHTPALMIX ONpeAesieMOro BeIIeCTBa;
4) otnomenue BennuuH Rf onpenensemoro BemecTBa u cranapTa.
17. Vkasxcume, K KaKum Memooam auaiu3a OMHOCUMCA «XPOMAMOSPAPUANY:
A. KauecTBEHHBIM.
B. KonnuecTBEHHBIM.
C. MetonaM paszieneHusi U KOHIIEHTPUPOBAHUS BEIIECTB.
D. MHCcTpyMEHTAIBHBIM METOAM.

18. Bymaoicnas xpomamoepagusi OmHoOCUmcst K
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A. PacnpenenurenbHOM.

B. Kononounoi.

C. KanunnsipHoi.

D. I'a3o0Bo¥i.

19. Cmenens akmugHocmu okcuoa antoMuHUs OYeHU8arom no wKaje

A. bpokmana.

B. KenbBuHna.

C. ®onprapaa.

D. Xosnbimana.

20. Ha xakom ceoticmee eujecme 0CHOBAHA Xpomamozpagpus

A. T'waporarumu.

B. CopOrun.

C. Ocaxnenumu.

D. DnroupoBanum.

21. Ymo ssnsemcs Henoo8uicHot ¢asou 8 OYMAaN*CHOU XpomMamozpaghuu:
A. Oprann4eckuid paCTBOPUTEIIb.

B. Bona B nopax Oymaru.

C. bymara.

D. Kononxa.

22. Iloosusicroii ghazoti 6 2a30-24CUOKOCMHOU XPOMAMO2PAPDUU SAGTILEMCL:
A. XKuakocTs.

B. T'as.

C. TBépnoe BeniecTno.

D. Bona.

23. Xpomamoepaghus, 0CHOBAHHASL HA UCNONL3OBAHUU PA3TUYUL 8 KOIDDuyuenmax pacnpeoenenuis
Pazoensiemblx KOMNOHEHMO8 MeNCOY NHOOBUNCHOU U HENOOBUNCHOU hazamu, npedcmasisaouels cooot
IHCUOKOCMB, 3MO.

A. PacnipenenurenbHast XxpomMarorpadusi.

B. Nonoo6meHHast xpomatorpadusi.

C. AxcopOuunonHast xpomarorpadusi.

D. Xemuxpomarorpadusi.

24. Xpomamoepaghus kax memoo uccie008aHus U aHaiu3a Ovlia 66e0eHd 8 HAYKY:
A. QasHCOM.

B. BpokmaHnoM.
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C. LipeTom.

D. bpencrenom.

25. Xpomamoepaghus, ocHosanHas HA UCNONB308AHUU HEOOUHAKOBOL CNOCOOHOCMU PA30ENAEMbIX

KOMNOHEHmMO8 6Cntynamos 6 cneuuqbuqecme g3aumooericmeaue ¢ nOBEPXHOCMbIO a0c0p6eﬁma -

HEenoosUdICHOUL (hazvl — 3a cuem adcopoyuu, 3mo:

A. PacnipenenurensHast XpoMaTorpagusi.

B. MonooOMenHast xpomarorpadus.

C. AncopOuronHas xpomarorpadusi.

D. Xemuxpomarorpadusi.

26. Xpomamoepagus, 0cHO8AHHASA HA UCNONL30BAHUU PA3TUYHOU CNOCOOHOCIU UOHO8 PA30eNAeMbIX

KOMNOHEHMO8, HAX0O0AUWUXCS 8 NOOBUICHOUL (haze K 0OMEHY ¢ UOHAMU HENOOBUIICHOU (Pa3bl, SMO.

A. PacnpenenurenbHas xpomarorpadusi.

B. MonooOmennas xpomarorpadus.

C. Ancopbunonnast xpomarorpagusi.

D. Xemuxpomarorpadusi.

N

o N

10.

11.

12.

13.

BOHpOCbI K 3a4€Ty 10 JHCHUILJIUHE

Metoab!l pa3feneHuss 1 KOHUEHTPUPOBaHUSI, UX OOIIHOCTh U paznuuue. Knaccudukanus.
KonunuecTBeHHbIE XapaKTepUCTUKH YPPEKTUBHOCTH.

Bunel u cioco6s! koHIIEHTpUpoBaHus. OOBEKTHI aHAIN3a. XO0JIO0CTOU OIBIT.

OcaxJieHue U cCoOCaXk/IeHHe KaKk METOJbl pa3zesieHusl U KOHLEHTpUpoBaHus. TpeboBaHUs K
kojuiekTopaM. Heopranuueckue koiiekTopbl. MeXaHH3M COOCaKJIEHUS MUKPOKOMIIOHEHTOB C
HEOPraHUYECKUMH KOJUIEKTOPAMH.

Opranudeckue KOJJIEKTOPBI, UX MPEeUMyIlecTBa nepea Heoprauuueckumu. Kinaccudukamms
OpPraHMYECKHUX KOJUIEKTOPOB. THIIBI COEIMHEHUN MHKPOKOMIIOHEHTOB, COOCAXIAIOLIUXCA C
OpPraHMYECKUMHU KOJUIEKTOPAMHU.

MexaHu3M COOCaXJE€HHd MHUKPOKOMIIOHEHTOB C HEOPTaHWYECKHMH KOJUIEKTOPAMH.
Opranuueckue KOJUIEKTOPBI, HUX MpeuMyllecTBa Ipen Heopranmdeckumu. Kitaccudukanus
OpPraHUYECKHUX KOJUIEKTOPOB.

Okcrpakuus.  CrocoObl  BBINOJHEHHWS,  TEPMHMHOJOTHS,  OCHOBHBIE  YCJIOBHS
JKCTPArupyeMOCTH BEIIECTBA.

OCHOBHBIE 3aKOHBI HKCTPAKIIUH U KOJIUYECTBEHHBIE XapaKTEPUCTHKHU €€ IPPEKTUBHOCTH.

Krnaccudukanum 3KCTpakIIMOHHBIX CHCTEM.

OKCTpakLusi HEHMOHMU30BAaHHBIX COEAUHEHMHM. MOJEKYIsSIpHblE COEIUHEHUS HEHMOHHOTO
Xapakrepa.

Okcrpakuuss BHyTpukoMIUlekcHbIX coenuHeHuil (BKC). KonmuectBenHoe omnucanue
skctpakuuun BKC. ®akrtopsl, Biaustomue Ha 3¢dextuBHOCTh dKkcTpakuun BKC. O6menHas
IKCTPAKIUS.

DKcTpakuuss HOHHBIX coefuHeHuid. KoopanHalmoHHO-HECOIbBAaTUPOBAHHBIE HOHHbBIE
accoLuaThl.

OKCTpakLusi KOMIUIEKCHBIX KHCIIOT KUCIOPOACOAEPKAMMHI pPAaCTBOPUTENAMHU. | nuapaTHo-
COJIbBaTHBIN MEXaHU3M 3KCTPAKIINH.

DKCTpakuus aMUHaAMHU U METaNIOOPTaHUYECKUMHU COEIMHEHUSIMHU.
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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.

CriocoObl  MpOBEIEHUS IKCTPAKLIMOHHOTO KOHIIEHTpUpoBaHUsS. [lpuembl MOBBIICHUS
N30MPaTEIbHOCTH 3KCTPAKIIMOHHOIO KOHLIEHTPUpOBaHMs. BiusHME MakpOKOMIIOHEHTa Ha

HKCTPAKLUIO MUKPOKOMITOHEHTA. D HEKTHI BBICATHBAHUS H COIKCTPAKIIHH.

O61ua;1 XAPaKTCPHUCTUKA COp6HI/IOHHBIX MCTOAOB pa3acCiICHUA W KOHLUCHTPHUPOBAHUS.

Crnioco6s! BeimoHeHus1. KonnvecTBeHHbIE XapaKTepPUCTHKH. THITBI COPOESHTOB.

CopOruss Ha  HEOpraHWYECKMX HOHOOOMEHHHKaX. (COOCHHOCTH  pa3JeieHUs

KOHIEHTPUPOBAHUSI C UCTIOIb30BAHUEM AKTHUBHBIX YTIICH.
HNonoobMeHHbIe cMOITbI U (DaKTOPBI, OMPEEIISIIOIINE UX CBONCTBA.
Kommnekcoobpasytonie  copOeHThl, OCOOCHHOCTH WX  CTPOCHHS,
MoaundunmpoBaHHble KPEMHE3EMBI.

u

HCIIOJBb30BAaHMA.

duznueckue MCTOJblI KOHICHTPUPOBAHUA. I[I/ICTI/IJIJISILII/IOHHBIG H DJICKTPOXUMUUYCCKHC.
OCHOBHBIE TTOHSATHSA M KOJIUYECTBSHHEIC XapaKTCPUCTUKHU Pa3ACICHUA U KOHIUCHTPUPOBAHMS.

HanpasnenHas kpuctaium3anus U 30HHAsI TUIaBKA.
KonuuecTBeHHbIE XapaKTEPUCTUKHU U CTIOCOOBI POBEICHUS AIKCTPAKIIHH.
DU3BHKO-XUMUYECKHUE 3aKOHOMEPHOCTH COPOIIUH.
KunxomeMOpaHHOE KOHIICHTPUPOBAHUE.
[TpoGupHas niaBka.
JIBOIHO# 3NIEKTPUUYECKHI CIION U AIIeKTpodopes.
OTroHka nociie XuMU4eCKUX MPEeBpaIieHHi.
®noranus.
Knaccudukamus xpomarorpauaecKux METOIOB.
DHepreTruka YKCTPAKIIMOHHBIX MPOIIECCOB.
Ocaxnenue. KatnoHo- 1 aHHOHOOOMEHHAs SKCTPaKLIUA.
DNEeKTPOBBIACIICHUE U LIEMEHTAIIHS.
KoopanHanmonHasi 3KCTpakUus U SKCTPAKIUSA CMECAMH 3KCTPAreHTOB.
DNEKTPOAUATIU3 U DIEKTPOOCMOC.
JucTumisus 1 peKTUUKAIUS.
Knaccudukaius MeTonoB pa3aesieHus 1 KOHIIEHTPUPOBAHMUS.
DKCTpaklMOHHAs XpoMarorpadusi.
A1copOLIMOHHOE KOHIICHTPUPOBAHUE.

OuennBaHue OTBeTa CTYAEHTA Ha 3a4ére

Xapaxmepucmuka omeema Ouenka

JlaH ToJIHBIN, pa3BEpHYTHIM OTBET HA MOCTABJIICHHBIA BOIIPOC, NOKa3aHA

COBOKYITHOCTb OCO3HAHHBIX 3HAaHMM 00 O0OBEKTe, MpOsBIAIOLIAsICS B

CBOOOJIHOM ONEPUPOBAHUN MOHITUSIMU, YMEHUU BbIIETIUTH CYIIE€CTBEHHbIE 3auTeHo
U HECYLIECTBEHHBIE €r0 IPU3HAKH, IPUYUHHO-CIEICTBEHHBIE CBS3H. (Bbicoxuii
3HaHue 00 00BEKTE JEMOHCTPpUPYETCS Ha (hOHE TOHUMAHUS €TO B CUCTEME

JAHHOM HayKd M MEXIUCLUIUTMHAPHBIX cBs3el. OTBET GopMyaupyercs B YPOBEH®)
TEPMUHAX  HAyKd, M3JIOKEH JINTEPaTypHbIM  SI3bIKOM,  JIOTHYEH,

JI0Ka3aTeJeH, IEMOHCTPUPYET aBTOPCKYIO NO3UIIMIO CTY/IEHTA.

JlaH moJIHBIM, pa3BEpHYTHIM OTBET HA IOCTABJIEHHBIM BONPOC, MOKA3aHO

YMEHHME BBIICIUTh CYLIECTBEHHBIE W HECYLIECTBEHHBIE IPU3HAKH, 3auTeno
MPUYMHHO-CJIE/ICTBEHHBIE CBA3H. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYEH, (Cpexnmii
U3JIOKEH B TepMUHAX Hayku. OJHAKO [JOMYyIIEHbl HE3HAUYNUTEIbHBIC VPOBEH)

OIUOKH WJIH HCOOYCThI, MCIIPABICHHBLIC CTYACHTOM C IIOMOMIbIO
«HABOJAIINX»» BOIIPOCOB MPLCIIOAABATCIIA.
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Jlan TMONHBEIA, HO HEJOCTAaTOYHO MOCJEIOBaTelIbHBIII OTBET Ha
MOCTABJICHHBIA BONPOC, HO MPU HSTOM [OKA3aHO YMEHHE BBIICIUTH
CYIIECTBEHHBIE U HECYIIECTBEHHBIE ITPU3HAKHU U IPUYUHHO-CIIEICTBEHHBIE
cBs3u. OTBET JIOTMYEH M M3JIOKEH B TEPMHUHAX HayKd. MoryT ObITh
JOTYIICHB OIMUOKKA B ONPEACICHUU OCHOBHBIX IOHSTHH, KOTOPHIE
CTYACHT 3aTPYAHICTCS UCIIPABUTh CAMOCTOATENIbHO. PeueBoe odopmieHne
TpeOyeT NoNpaBoK, KOPPEKIIUH.

3aurteHo
(MuHuMAJIBLHBIH
YPOBEHb)

JlaH HETIONHBIN OTBET, JIOTUKA U IOCIEA0BAaTEIbHOCTh U3JI0KEHNS UMEIOT
CyllecTBeHHbIe  Hapymenus. Jlomymiensl rpyOble  OMIMOKH — TNIpH
ONPEACICHUN CYIIHOCTU PAaCKpPbIBAEMbIX IIOHATUM, TEOPHUMH, SBICHUH,
BCICACTBUE  HENOHMMAHUA  CTYAEHTOM  HUX  CYIIECTBEHHBIX H
HECYIECTBEHHBIX NPU3HAKOB U CBs3ed. B OoTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHBIE MpPOsBICHHS OOOOIICHHBIX 3HAHUU HE
IOKa3aHO. JlOMOMHUTENBHBIE U YTOUHSIOIME BOIIPOCHI MPENONABaTellsl HEe
IIPUBOIAT K KOPPEKIMHM OTBETA CTYJEHTa HE TOJIBKO Ha IOCTABJICHHBIN
BOIIPOC, HO U Ha JIpyrue BOIPOCHI TUCHMILIMHBL. PedeBoe odopmiieHue

He 3auTeno
(MuHHMAJbHBIT
YPOBEeHb
He JOCTUTHYT)

TpeOyeT MONpaBoOK, KOPPEKIINH.

Iloka3aTenu u KPpUTECPHUHA OLNCHUBAHUA KOMIIETEeHIIMHA HA PA3JIUYHBIX ITalmax ux (l)OpMHpOBaHI/Iﬂ,

OIIMCaHHE IIKAJ OCHUBAHUA

YpoBeHb C(hOPMHUPOBAHHOCTH KOMIIETEHIIU

«MuHMMAJIBbHBII «MuHUMAJIBHBIA «CpenHuii ypoBeHb» «BbICOKMI YPOBEHB)
YPOBEHb YPOBEHB)»
He IOCTUTHYT»

Kownemenyuu ne Kownemenyuu Kovnemenyuu Kownemenyuu
chopmuposanbi. chopmuposanbi. chopmuposanol. chopmuposanol.
3HaHUA otcyTcTByHOT, | ChopMHpOBaHEI 3HaHuA oOumpHbIe, | 3HaHHS TBEpAbIE,

YMEHUSI W HaBbIKH He | 6a30BbIE CTPYKTYpBI | CHCTEMHBIE. apryMeHTHpPOBaHHEIE,
c(hopMUpPOBaHBHI. 3HaHUH. YMmenus HOCSIT | BCECTOPOHHHE.
YMmenust parMeHTapHBI | peNpOaYKTHBHEIH YMeHus YCIIEIIHO
u HOCST | XapakTep, MIPUMEHSIOTCS K
PENpPOIYKTHBHBII MIPUMEHSIOTCS K | PEIICHUI0 KaK THUIIOBBIX,
Xapakrep. pelIeHuto TUTIOBBIX | TAK W HECTaHIAPTHBIX
HemoHcTpupyercs 3a1aHuM. TBOPYECKUX 3aJaHUM.
HU3KHAN ypoBeHb | JleMOHCTpupyeTcs JeMoHcTpupyercs
CaMOCTOSITETIBHOCTH JOCTAaTOYHBII ypOBEHb | BBHICOKUI
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSTENIbHOCTH YPOBEHBCAMOCTOSATENBH
YCTOHYHBOTO OCTH, BBICOKas
MPaKTUYECKOTO a/1anITUBHOCTD
HaBBIKA. MIPAKTUYECKOTO HABBIKA
Onucanue KpuTEpHeB OLeHUBAHUA
OO6yuaromuiics OO0yuatomuiics OO0yuaromuiics OO0yuatomuiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPUPYET: JEMOHCTPHPYET:
- CyIIecTBEHHBbIE TPOOEHI | - 3HAHWA | - 3HAaHWE W [TOHWMaHHUE | - mry6okwue,
B 3HaHMAX  y4eOHOIro | TEOPETHUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHUE u
Marepuana; Marepuana; KOHTPOJIUPYEMOTO apryMEHTUPOBAaHHBIE
- JIOTTYCKAIOTCsl | - HEMOJHBIE OTBETHI HA | 00beMa MPOrpPaMMHOIO | 3HAHUSI TPOTPAMMHOTO
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MPUHIUITHATBHBIE ONTHOKHA | OCHOBHEIC BOTIPOCHI, | MaTepHara; MaTepuania;
IIpH OTBETE Ha OCHOBHEBIC | OMMOKM B  OTBETE, | -  TBEpABIC  3HAHUSA | - TIOJHOE ITOHUMaHWE
BOIIPOCHI, OTCYTCTBYET | HEIOCTATOYHOE TEOPETHIECKOTO CYITHOCTH u
3HaHME W  ITIOHUMaHHE | MOHMMaHUE CYIIHOCTH | Marepuaa. B3aUMOCBSI3H
OCHOBHBIX  MOHSITHHA W | U3JaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
KaTeropHii; - HEyBEpeHHBIE ¥ | YCTaHABIUBATH 1 | TIPOIIECCOB U SIBIICHUU,
-HCTIOHVMAaHNE CYIIHOCTH | HETOYHBIC OTBETHI Ha | OOBACHATH CBSI3b | TOYHOE 3HaHHE
JIOTIOJTHUTEIIbHBIX JIOTIOJTHUTEIILHBIC MPaKTHKH W TCOPHH, | OCHOBHBIX TOHSATHIA B
BOITPOCOB B paMKax | BOIIPOCHI; BBISBIISTH pamMKax  00CyKIaeMbIX
3aJIaHNM; - HEJIOCTaTOYHOE | IPOTHBOPEUHS, 3aJIaHNM;
- OTCYTCTBUE  YMCHHUS | BIIQJICHHE JINTSPATYpOH, | MPOOIEeMBI u| - CITOCOOHOCTH
BBITIOJTHATD TPAKTHYCCKHE | PEKOMEHIOBAHHOMH TEHICHITAN Pa3BUTHS; yCTaHaBIINBATh u
3a7aHus, MIpOTpaMMOit - MIpaBUILHBIC U | OOBSACHATH CBSI3b
MPeTyCMOTPEHHBIC JUCIUTIINHEL KOHKPETHBIE, 0e3 | IPaKkTUKH U TCOPUU;
MPOrpaMMOM JUCIUILINHBL, | - yMeHHE 0e3 TpyObIX | TpyOBIX omuooK, | - JIOTHYECKH
- OTCYTCTBHE TOTOBHOCTH | OLIHOOK pemiaTh | OTBETHI Ha | oCJeAOoBaTelbHbIE,
(cmocoOHOCTH) K | IPaKTHUYECKHUEe 3aJaHws, | TOCTaBICHHBIE coflepKaTeNbHEIe,
JUCKYCCUM M HH3KYIO | KOTOpBIC CJIEAyeT | BOIPOCHI; KOHKPETHBIE u
CTEIeHh KOHTAKTHOCTH. BBIIIOJHUTE. - YMEHHE  pemaTh | NCUYEPIBIBAIOIIIE

MPAaKTHYECKNE 3aJaHUA, | OTBETHl HA BCE 3aJaHUS,

KOTOpBIC CIeayeT | a TaKxKe

BBITIOJTHHUTD, JOIIOJTHUTCJIBHBIC

- BIIaJieHHe OCHOBHOH | BOIPOCHI SK3aMEHATOPA;

JIUTEepaTypoHu, - YMEHUE peuarhb

PEKOMEHTIOBaHHOMH MIPAKTHYECKUE 3aaHUS;

MPOrPaMMOi - cBOOOMHOE

JHCIUILUINHEI, HCHOJIBE30BaHUE B

- HAJIMYKE COOCTBCHHOM | OTBETaxX Ha BOMPOCHI

000CHOBaHHOM MaTeprajioB

MTO3UIUU Mo | PEKOMEHIOBAaHHOM

00CyKIaeMbIM OCHOBHOM u

BOIIPOCAM. JIOTIOJIHUTENBHOMN

Bo3MoxHBI JTUTEpaTyphbl.

HE3HAYUTCIIBHBIC

OFOBOpKI/I 1 HCTOYHOCTHU

B PacKpBITHH

OTAENBHBIX MOJ0KECHHH

BOIIPOCOB,

MIPUCYTCTBYET

HEYBEPEHHOCTh B

OTBETax.

9. YueOHo-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecniedeHHe TUCHUTLIUHBI

Jlureparypa

a) ocnogHasn 1umepamypa:

1. CanbauxoBa E. MerTonsl KOHIEHTPUPOBAHHS M pPa3lCICHHUS MHUKPOIIEMEHTOB: ydeOHOE
nocobue / E. Canpuukosa, E. Kynpssuesa; OpeHOyprckuii rocy1apcTBeHHbIN YHUBEPCUTET. —
OpenOypr: OpenOyprckuii rocynapcTBeHHbIi yHuBepcurert, 2012, — 220 c¢. — Pexxum gocryma:
no moxnucke. — URL https://biblioclub.ru/index.php?page=book&id=259316
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https://biblioclub.ru/index.php?page=book&id=259316

10.

OcHoBbl aHanuTHYECKOW XUMUU. B 2-x kH.: Yueb. mis By3oB. Ku.-1 : OOmme BOmpOCHL.
Mertons! pasznenenus. / [lox pen. akamem. PAH FO.A.3om0t10Ba . - M.: Beicmi. mkona, 1996. -
383c.

AHanuthueckas XuMus: (U3MKO-XUMUYeckue u ¢uznueckue metoabl anamuza: / W.H.
Moguan T.C. T'opbynosa, .1. EprenneBa, P.I. PomanoBa ; Munucrepcrso o0pa3oBaHUs U
Hayku Poccum, KazaHckuii HalMOHAJIBHBIM  MCCIIEIOBATEIbCKUM  TEXHOJIOTUYECKUN
yHuBepcuteT. — Kazanb: KaszaHCkuii Hay4HO-HCCIENOBATEIBCKUM  TEXHOJIOTMYECKUU
yuuBepcuter (KHUTY), 2013. — 236 c.: un., Tabmn., cxeM. — Pexxum gocrymna: 1mo moamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=259010

AHanmuTHueckas XuMus: ydeOHoe mocobue s By3oB/ A. WM. Amapues, I. K. Jlynenko,
T. I1. Anekcanaposa, A. A. KazakoBa. — 2-e¢ u3a., ucnp. u gon. — Mocksa: M3narenscTBo
IOpaiit, 2023. — 107 c. — (Boicmiee oopazoBanue). — ISBN 978-5-534-07837-4. — Tekcr:
anekTpoHHbli  //  OOpa3zoBarenbHas  miargopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/514150

AnekcannpoBa JD. A. AHanmuTuyeckas xumus B 2 kaurax. Kaura 1. Xumuueckue MeToabl
aHaynM3a: y4eOHUK U MPaKTHUKyM Uit By30B / O. A. Anekcanaposa, H. I'. I'aiinykoBa. — 3-¢
u3n., ucnp. u jgon. — Mocksa: MznarensctBo IOpaitt, 2020. — 537 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-09354-4. — Tekcr: snextponnsii // 9bC KOpaiiT [caiiT].
— URL:https://urait.ru/bcode/450432

AnekcangpoBa J. A. AnHanuTuueckas xuMus B 2 kHurax. Kaura 2. ®U3UKO-XUMHYECKHUE
METOJbI aHaNN3a: YYeOHUK U MPAKTUKYM s By30B / J. A. Anekcanaposa, H. I. 'alinykosa.
— 3-e u3n., uchp. u gomn. — Mocksa: M3garensctBo HOpaiit, 2020. — 344 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-09460-2. — Texkcr: anekrponnsiii / DBC IOpaiir [caiit].
— URL:https://urait.ru/bcode/450453

0) oononnumenvHan 1umepamypa
Maiiep B.P. [Ipaktrueckas BeicokodddexTrBHas xKuakocTHas xpomarorpadus / B.P. Maiiep;
nop o6mr. pea. M.b. bapy; nep. ¢ anmi. U.A. TleryxoBa, O.A. IleryxoBoii, C.b. ['om60eBoii u
ap. — 5-e m3n. — Mocka: Texnocdepa, 2017. — 408 c.: wi., Tabmn., cxem. — (Mup xumun). —
Pexum JocTyna: o TIOJIIUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=496529
Hukutuna H. I. Ananutndeckas XuMus U (PU3UKO-XUMHAYECKHUE METObI aHATH3a: YUCOHHK U
npakTukyM a7 By30B / H. I. Hukurtuna, A. I. bopucos, T. . Xaxanuna; nox pegaxkuueit H.
I'. Hukutunoii. — 4-e u3n., nepepad. u qon. — MockBa: UznarensctBo FOpaidt, 2020. — 394
c. — (Bricmee oopazoBanme). — ISBN 978-5-534-00427-4. — Texkcr: anexTponHsii // 9bC
IOpaiir [caiit]. — URL:https://urait.ru/bcode/449690
CwmarynoBa A. H. Crarucrtuyeckrue MeTobl B aHAIMTUYECKON XUMHH: yuyeOHOe rmocodue asis
By30oB / A. H. CmarynoBa, O. M. KapnykoBa. — 2-e u3a., mepepab. u mon. — Mocksa:
WznarensctBo Opaiit, 2020. — 364 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-
13147-5. — Tekcr: AJEKTPOHHBIN /Il 9bC Opaiit [caitT]. —
URL:https://urait.ru/bcode/449294
I'pomoB H.B. Anamutudeckas Xxumus U (QU3UKO-XMMHUYECKHE METONbl aHalu3a: COOPHUK
3a1a4 ¢ OCHOBaMHM Teopuu W npumepamu pemenunii: H.B. I'pomos, O.II. Tapan ;

HoBocubupckuii  rocyqapcTBeHHBIH  TeXHHWYECKMH  yHHMBepcuTeT. — HoBocubupck:
HoBocubupckuii rocynapcTBeHHBIH TexHUYeckuid yHuBepcutet, 2018. — 112 c.: wi., Tadm.,
rpad. - Pexxum JOCTYyIIa: o ITOJIIHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=576263
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https://urait.ru/bcode/450432
https://urait.ru/bcode/450453
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

B) NporpamMmMHoe odecrieuenne u UHTepHeT-pecypcsl

ObecrieueH OCTYH K COBPEMEHHBIM MPO(GECCHOHANBHBIM 0a3aM JaHHBIX, WH(OPMALMOHHBIM
CIIPaBOYHBIM M MIOUCKOBBIM cucTemMaM (bubnumoreka COI'Y):

KonnuectBo
H Hlorosop wa TOYEK AOCTyTa/
anMEHOBaHUE, CBEJICHUS IpaBo Cpoxk neficTsms YIK
0 mmpaBooOagaresne u nojb3oBarened U | [Ipumeuanus
N HCTIOTBb30BaHHUS JIOTOBOpA
ajpec caiita e XapaKTepPUCTUKA
JIOCTYTIa
OBbC "YHuBepcurer. 3aKJIIOUCHHE
Ooubmnoreka onlLine” 01.01.2023 — JIOTOBOpa Ha
000 «Jlupexr-Memua» | Ne 278-12/2022 o HE OTPAaHUYCHO [IpaBo
31.12.2023
(RU) J0CTYyTIA C
http://www.biblioclub.ru 01.01.24
«O0bpazoBarenpHas
3aKITIOUCHHE
wiarpopma FOPAVIT» 0316003622533_ JIOTOBOpA Ha
000 «9J‘I€KTp0HHOf> Ne 01/03-2023 01.09.2023 6050 OrépaB(; i
U31aTEILCTBO IQPAHT>> 31.12.2023 JOCTYII
http://www.urait.ru/ 01.01.24
IBbC «KoHcynprant
cTyaeHTa» «MeauiuHa. RAKTIOYEHHE
3npaBooxpanenne BO» JI0TOBOpA HA
IT komnaaus OO0 Ne 832KC/02-2023 27.02.2023 - 200 5. Kapt paBo
26.02.2024 TOJIb30BaTENeH
«KOHCVYJIBTAHT JocTtymna ¢
CTYIEHTA» 27.02.24
www.studentlibrary.ru
HNudopmanmonHo-
aHAJIMTUYECKAs CUCTEMA
SCIENCE INDEX ;iﬁg‘;:;;ﬁz
OO0 HAYYHAA ; 11.04.2023 —
Si0-5051/2023 500
JTEKTPOHHA S 12.04.2024 A0 paBo
JIOCTYTIA C
BUBJIMOTEKA (RU) 13.04.24
WWW:
https://elibrary.ru
VHuBepcasbHble 0asbl 3aKJIFOUCHAC
AAHHBIX «MBUC» No 33-m 01.01.2023 HE OTPaHUICHO IlOFr(;B;)]I:s "
000 «MBUC» (RU) § 31.12.2023 P
o JIOCTyIa ¢
htpps:/eivis.ru/ 01.01.24
«HanunonanbHas
DIIEKTPOHHAS c
SUBIIOTeKDy Ne 05.07.2018 — 10 Tovek rocTyna 1o e a—,s
.07.202 IP-
®IBY «PTB» http 101/HOb/4513 05.07.2023 ajpecy A TISTE J1eT
/[HOB. P®

CocTaB JIMIEH3HOHHOT0 M CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOTPAMMHOI0
olecreyeHusl, B TOM YHCJIe 0TE4eCTBEHHOI0 NIPOM3BOACTBA

(N |

HaumeHoBanue ‘

Ne norosopa(amnuensus) \

Crpana
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n/n NPOU3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft Products | CILIA
"| Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
v Windows 7 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CILIA
(MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CIIIA
(MPSA) ot 04.2016r
19 Cucrema TeCTUPOBaHUS Ne468 ot 03.12.2013 UIT Poccus
Sunrav WEB Class Cynrarymun P.T.(6eccpodHo)
[IporpamMmMHoe obecrnieueHue Ne C/1/108 ot 29.08.2017 Poccus
1C: IIpennpusitue. (MakcumyM-co(T) OeccpodHO
13 Byxrantepckuit Yuer. Tunoas
KOH(Urypauus 8 cereBas
Bepcus
Cucrema KOMITBIOTEPHOM JIunensust FSF/Debian (CBoGoaHoe
14 Bepctku MikTex IIporpaMMHOE 00ecIIeueHue)
(6eccpouHo)
15 Kasperksy Endpoint Security J10 22.01.2024 Poccus
[IporpamMmmMHoe obecrieueHue CBoboaHOE IPOrpaMMHOE CIIIA
16 "V1% PENAKTHPOBAHNSA obecnieueHne(beccpoIHO)
XUMHAYECKUX Popmyi ISis
Draw
Cucrema 1movcka TeKCTOBBIX Ne 6262 ot 09.01.2023 Poccus
17| 3aumcTBOBaHMIA (metictButenen o 31.12.2023r) ¢
«Antumiaruar.BY 3y OAO «AnTtu-Ilnarunary
[TporpammHOe obecrieueHme NeKTI /108 ot 29.08.2017 ¢ OOO Poccust
18 1C: Ilpeanpustue 8.3 «Maxkcumym» (GeccpouHo)
VYipaBieHue TOProBiei
ITporpammHoe obecrieueHue NeCJT. / Ne126., 01.07.2020r. Poccus
19 1C: 3apmnara u Kaapsl roc. «MAKCUMYM-
yupexaeHusn8
CODT» b6eccpouno
20 IIporpammHoe obecrieueHue NeC/1/76 01.03.2017r. «makcumyMm- | Poccust

1C: Gromxer.

codT» (6eccpouHo)
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ABtomaru3upoBaHHas cucteMa | CBUIETENLCTBO O rocyaapcrBeHHoi | COI'Y
21 «Ynpasnenue —/lekanat bBPCy» | perucrpamuu nporpamMmmsl s
3BM Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma ans O9BM «bank Pazpaborka COI'Y Cugnerenscteo | COI'Y
BOIIPOCOB JIJIsl KOHTPOJIS 0 TOCYZIapCTBEHHOHN PEruCTpaluu
22| 3HaHUI» nporpaMmsl 1151 O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
IInaner Ne®867, 0109.01.2023r. Poccus
23 (09.01.2023r. 1o 31.12.2023r1.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UTT | Poccust
24 N,A.Cepreesuu
Tex.mox. 07.04.2022
25 «l"aymakTuka» ot 14.03.2022r (mpumepHas nata) | Poccus
DIRECTUM RX — Cucrema | OOO I'anmaktuka UT noroBop Ne Poccus
2| ICKTPOHHOTO 120320/11/A ot
I[OKYMCHTOO6OPOT3 14032022(HPI/IMepHaH I[aTa)
Yenyru cBszu (moctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
27| yurepuer) 01.02.2022r -31.12.2022r
MOODLE Becrarnoe poccuiickoe CIIA
28 (becrmarnoe
poccHiicKoe)
«l"anaxruka PY3» Jlunensus 6eccpounas Poccust
29 Tex.conpoBoxaenue ot 14.03.2022
r
JIngueIii kaOuHET a61/1Typ1/1eHTa .HI/H_IGHE»I/I}I 6eccp0qHa;[ Poccug
30 Tex.compoBoxaenue ot 14.03.2022
r
Jln4nbii kabuner Jlunensus GeccpouHast Poccus
31| cTyneHTa/coTpy/iHuIKa Tex.conpoBoxaenue ot 14.03.2022
r
OnekTpoHHas OubIMoTEKa https://dvs.rsl.ru Poccus
32| nuccepranmu u aBropedeparoB | TpeOyercs peructparus B
PI'b(BBM PT'B) o6ubmorexe COI'Y
ObC"YHuBepcuTeTCKas https://biblioclub.ru Poccus
33 ouodmmorexka ONLINE" Tpebyercs perucrparnus B
o6ubmorexe COI'Y
ObC «Hayunas osnexkrponnas | http://elibrary.ru. Poccus
oubmmoreka eLibrary.rux» Tpebyercs perucTpanus B
34 o6ubmorexe COI'Y
VYHuBepcaibHas 0a3 JaHHBIX https://dlib.eastview.com CIIIA
35 East View
36| OBC «KoncynpranT crynenra» | http://www.studentlibrary.ru Poccus
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OMOIMOTEKA IO METUIIMHCKOMY | 6ubmmoreke COI'Y
1 (apMaIeBTUICCKOMY
00pa30BaHMIO, & TAKIKE 110
€CTECTBEHHBIM M TOYHBIM
HayKaM B IICJIOM.

CryneHueckas 3J€KTpOHHas TpeOyercs perucrpanus B

OBC «lOpaiit» - www.biblio-online.ru

BKJIIOYAOIIast BUPTYaIbHBIH oubmorexke COI'Y
YUTAJbHBIN 321 yYeOHUKOB H
37| y4€OHBIX MOCOOMIi OT aBTOPOB
U3 BeIyIux By30B Poccuu mo
BCEM HallpaBJICHUSAM U
CIIeIUATIBHOCTSM

oOpa3oBareibHas cpena, Tpebyercs perucrparus B

Poccusa

38 K3II (momeH Ha siHIIEKCE) OecIulaTHOE

Poccusa

39 Pycl'apn OecriaTHOE

Poccusa

40 ViPNet

Poccusa

10. MaTepI/laJIbHO'TeXHI/I‘leCKoe OCHaAIllCHHUE TUCHUITJINHBI

JlaGopaTtopusi aHATUTHYECKON XMMHH M (PU3UKO-XMMHYECKHUX METOA0B aHAJIHN3a
JUIs1 IPOBEACHUS 3aHATHI CEMHUHAPCKOT0 THIIA, Ta00OPATOPHBIX 3aHATHI, KypCOBOTO
MPOEKTUPOBaHMS (BBIIIOIHEHHS KypCOBBIX padoT), TPYNIOBBIX U HHIUBULYaJIbHbBIX
KOHCYJIBTAIINH, a TAKXKE CAMOCTOSTEIbHOM paboThl 00yUYaIOIINXCS:
MpernoAaBaTeIbLCKHA CTON, CTYJI, Ta00paTOPHBIE CTOJIBI U CTYIIbS JIJIsl 00yJatomuxcsl,
KJIaCCHAsl 1OCKa.

Ob6opynoBanue: MyITbTUMEANHHBIN KOMIUIEKC (ITPOEKTOP, SKPaH, KOMITLIOTED,
KOJIOHKH) C TIPOrPaMMHBIM 00€CIIeUeHUEM, BHIXOIOM B CeTh MIHTEpHET U JOCTYIIOM B
3NIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbhyto cpeay COI'Y.

IMporpammuoe obecneuerne: Windows 7 Professional; Office Standard 2016;
Cucrema xommbioTepHoit Bepctku MikTex; Kasperksy Endpoint Security; Cucrema
tectuposanust Sunrav WEB Class; [IporpammHuoe obecnieuenne Uit peJakTHpOBaHUS
xuMuaeckux (opmyi Isis Draw; Cuctema noucka TeKCTOBBIX 3aMMCTBOBAHHUM
«AnTtummaruat.BY 3»; [Iporpamma mist 9BM «baHk BOmpocoB JUTst KOHTPOJIS 3HAHUIN;
VSDESK; Yenyru cBsi3u (noctyn k cetu uaTtepHet); MOODLE; JInunbrii kaOnHeT
CTYACHTA/COTPYIHUKA.

JlaGoparopHoe obopynoBanue: pH-meTp-muuBonsT™MeTp PH-150MU — 2 mit.
Axpaguctuiuisatop J13-25- 1 mit. baust Bopsnas apyxmectHas UT-4302E ULAB- 1 .
Becor ananutnueckne SHINKO HT 84RCE ¢ nosepkoii — 11uT. Becst EK6000i- 1 mt.
Becor naboparopasie CAS MW-120 - 1 .

Becel taboparopusie snekTponHbie BMS5101- 1 mt. YueOHO-1a00paTOpHBINA KOMILIEKC
"®uznueckas u koyutouaHas xumus'- 1 mt. @oromerp KOK-3-01-1 mwt. [lIkad
cymmibHbIH (8071, kKamepa u3 Hepk.ctanu, auana3zon 50-200 C)- 1 wt. Lentpudyra
Tagler HacTonbHas 1abopatopHas MeaUIMHCKas 110 TY — 1T, Bechl ajieKTpoHHbIE
MW-300 r-1 mt. Monomep M-510 (cranmaptasrii)-2mt. Korgykromep Oxcnept 002-
2-6H- 1 mt. HarpeBatensnas muta ES-H3040-1 mt. [leus mydenbHas

Poccuiickas ®enepanus,
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ANIEKTpOKaMepHas 3y0oTeXHu4ecKas 17l Harpesa quTeHsix popm DKIIC-10- 1 mT.
[Monsipumerp kpyrooit CM-3-1 mirt.

Pedpaxromerp MPD-45452M c noacBeTkoi 1 o1 mKanoi-1 mT. CriekrpodoToMeTp
[195-5300BH1- 1 mt. Memanka mMarautHas ¢ noporpesom 113 6110- 2 mr.
Konnykromerp MAPK-603/1 — 1 it

JlaGopaTopus o01eii, HeOPraHUYIeCKOH U AHATUTHYECKOH XUMHU JUTS POBEICHUS
3aHATHHA CEMMHAPCKOTO TUIIA, JIAOOPATOPHBIX 3aHATHH, KypCOBOTO IPOEKTUPOBAHUS
(BBINIOTHEHUSI KyPCOBBIX pa0oT), TPYIIOBBIX U HHIUBHYaJbHBIX KOHCYIBTAINH, a
TaKXXe CaMOCTOSITETIbHOM PadoThl 00yUaIOIIMXCS: IPETOJaBaTeIbCKUI CTOM, CTYIL,
11a00paTOpHbIE CTONBI U CTYNbS AJIS1 00yJaromuXxcs, KjIaccHast JOCKa.

Ob6opynoBanue: MyTbTUMEANHHBIN KOMIUIEKC (ITPOEKTOP, SKPaH, KOMIIBIOTED,
KOJIOHKH) C IPOrPaMMHBIM 00€CIICUeHUEM, BBIXOIOM B CETh MIHTEpHET U TOCTYIIOM B
ANIEKTPOHHYTO HH(pOpMaITMOHHO-00pa3oBarenpHyto cpexy COILY.

[Mporpammuoe odecnieuenue: Windows 7 Professional; Office Standard 2016;
Cucrema xommsioTepHoit Bepctku MikTex; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class; [IporpamMmMuoe obecriedeHue sl pe1akTHPOBaHUS
xummdeckux Gopmyin Isis Draw; Crcrema momcka TeKCTOBBIX 3aMMCTBOBaHUN
«Antumuaruat.BY 3»; [Iporpamma qist OBM «baHk BOopocoB 11 KOHTPOIISI 3HAHUIY,;
VSDESK; Veayru cBszu (noctyn k cetd uatepHet); MOODLE; JInuHblii KaOUHET
CTy[IeHTa/COTPYIHHKA.

JlaboparopHoe obopynosanue: Becol "CAS"- 1 wt. Becw ananutnyeckue SHINKO
HT 84RCE c nosepkoii-1 wt. ®otometp potosnexrpuuecknit KOK-2-1 m. [lkad
cymmutbHbeId SNOL 67/350 LN — 1 mt. Hentpudyra CM-12- 1 mt. Moromep M-510
(crarmaptabi)- 1 mT. Kormgykromerp nopraruBasii OHAUS ST300C-1 mit.
Pedpakromerp UP®-454b52M ¢ noacBeTKOM U IOM.IIKAIOK-1 1IIT.

pH-metp 150 MU- 1 mt. CiekrpodoTtometp [13-5300BU- 1 mT. Memanka MarHuTHast
¢ mogorpesom I12 6110- 2 mT.
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JlaGopaTopusi PU3NKO-XMMHUYECKHX METOI0B AHAJIM3A JJIS POBEICHUSI HAyYHO-
HCCIIEIOBATENBCKOM PadOThI, KYpCOBOTO MPOCKTUPOBAHNS, BHITIOJIHEHHS BBIITYCKHBIX
KBaJIM(PUKATMOHHBIX Pa0OT, IPYNIOBBIX M HHAWBUAYAJIBHBIX KOHCYIbTALMMN:
MPENoAaBaTeILCKUIA CTO, CTYJI, Ja0OpaTOpHbIE CTOMBI U CTYNbS AJIs1 00yYarOIIXCSL.
O6opynoBanue: [lepcoHanbHbINH KOMITBIOTEP B KOMIDUIEKTE C IPOTPAMMHBIM
obecrieueHNeM, BBIXOAOM B ceTb IHTEpPHET U 1OCTYIIOM B 3JIEKTPOHHYIO
nHpOpPMaOHHO-00pa3oBarenbhyto cpexy COI'Y -2 .

ITporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema komnbrotepHoii Bepctku MikTex,
Kasperksy Endpoint Security, [TporpaMmMHOe oGecriedeHne yisi peIakTHPOBAHUS
xumudeckux ¢popmy Isis Draw, Cructema noucka TEKCTOBBIX 3aMMCTBOBAHUI
«AnTtumarnat.BY3», Ilporpamma as O9BM «bank BOIpocoB 17151 KOHTPOJIS 3HAHUID,
VSDESK, Ycnyru ceszu (noctyn k cetu uarepHet), MOODLE, JInuneiii kabunet
crynenrta/corpyaauka, KOIT (tomen Ha siHzmekce), Pyclapa, ViPNet.

JlaGoparopHoe obopynoBanue: [IpuTOUHO-BEITSKHAS YCTaHOBKA (30HT U3
onmHKoBaHHOM ctanu 2000*600*400-2 crona). Aranuzatop "dmroopar -02-2M"- 1
mt. AToMHO-AGcopOmoHHbIH criekTpoMeTp MI'A-1000 ¢ aBrocemmuiepoM- 1 mT.
dortomerp KOK-3-01- 1 mit. [Tnamennsiii poromerp GIIA-2-01 30M3- 1 it
Criekrodorometp [13-5400Vd- 1 mit. Memasika MarauTHas ¢ mogorpesom 19 6110-
2 wr.
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JlaGopaTopusi XMMHHU OKPY:KAIOLIEll cpelbl U IKOJOru4ecKoil 0e30MacHOCTH 15
MIPOBEACHUS 3aHATHI CEMHHAPCKOTO TUIIA, Ta0OPaTOPHBIX 3aHATHIH, KypCOBOTO
MPOEKTUPOBAHUS (BBIIOIHEHUS KypCOBBIX paboT), TPYIIOBEIX U MHIUBUIYATBHBIX
KOHCYJBTAaIlUH, a TAKXKE CAMOCTOSITETbHON PabO0Thl 00YYarOIIMXCSL:
MIPeTo1aBaTeNbCKUI CTOI, CTYJH, CTOJIBI M CTYNbsSI ISl 00ydaronuxcs, 1a0opaTopHbIe
CTOJIBI, KJIACCHAS JTOCKA.

O0opynoBaHue: MYIIBTUMEIUIHHBIN KOMILIEKC (IPOEKTOP, SKPaH, KOMITBIOTED,
KOJIOHKH) C POTPAMMHBIM 00€ecIiedeHUEM, BBIXOJIOM B ceTh IHTEpHET | JOCTYIIOM B
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AIIEKTPOHHYI0 HHPOPMAIHOHHO-00pa3oBarenbhyto cpeay COI'Y.

IIporpammuoe obecreuenre: Windows 7 Professional; Office Standard 2016;
Cucrema xommberotepaoit Bepctku MikTex; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class; [Iporpammuoe obecrieueHue Juisl pelakTHPOBaHUS
xuMuaeckux popmyn Isis Draw; Cructema moucka TeKCTOBBIX 3aMMCTBOBAHHM
«Antumtaruatr.BY 3»; IIporpamma mst 9BM «baHk BOPOCOB IJIT KOHTPOIIS 3HAHHI;
VSDESK; Yenyru cesizu (moctyn k cetn untepret); MOODLE; JInuneiii kaOuHeT
CTYACHTA/COTPYIHUKA.

JlaboparopHoe obopynoBanwue: LlIkad cymunpabiit SNOL 67/350 LN — 1 mt.
HNonomep M-510 (cranmaprasiii)- 1 mrt. Kongykromerp nmopratusabiii OHAUS
ST300C-1 mT. Pedpakromerp UPD-45452M ¢ moacBeTkoit u Aor.imkanoii-1 mr. pH-
metp 150 MU- 1 mit. Memanka MarautHas ¢ mogorpesom I19 6110- 2 mr.  Bans
BojsiHas aByxmectHas UT-4302E ULAB-1 mT. YueOHo-1a00paTOpHBI KOMILIEKC
"Oxonornyeckuit MoHuTOpuHr"'-1 mt. Kongykromerp noprarusueiii OHAUS
ST300C- 1 wt. HarpeBarenbhas muuta ES-H3040-1 wt. pH-metp 150 MU-1 mit.
Becrl maboparopusie npennznonasie ET-30011 ¢ moBepkoii-1 miT.

Y4yeOHble ayIuTOPUM 1JIS1 IPOBEAEHHS 3AHSATUM JTeKIIMOHHOI0 THIIA:
IpernogaBaTeNbCKUM CTOM, CTYI, CTOJIBI M CTY/Ibs I 00y4aroLIUXCs, KJIacCHas JOCKa.
O6opynoBanue: [lepcoHanbHbINH KOMIBIOTEP B KOMIUIEKTE C IPOTPAMMHBIM
obecrieueHNeM, BBIXOAOM B ceTb VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHpOpMaIHOHHO-00pa3oBarenbhyio cpeay COI'Y. IIpoektop Epson EB-735Fi -
KOMIUIEKT MOCTABKH (KpeTUIeHHe AJIsl MPOEKTOpa, IHYp nuTanus) — lmt. Hoyroyk
000 "AUCUDRJITEXHO" — lmT.

ITporpammuoe obecneuenne: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav WEB Class, Cucrema komnbrotepHoii Bepctku MikTex,
Kasperksy Endpoint Security, [TporpaMMHOe obecrieueHne 1uisi peIakTHPOBAHUS
xumudeckux popmyt Isis Draw, Crucrema moucka TEKCTOBBIX 3aMMCTBOBAHUI
«Antumuarnat.BY3», Ilporpamma as 9BM «bank BonpocoB 17151 KOHTPOJIS 3HAHUID,
VSDESK, Ycnyru cBsizu (noctym k cetu uatepHet), MOODLE, JInuneiii kabunet
crynenra/corpyaauka, KOII (momen Ha siHnekce), Pyclapn, ViPNet.
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Yd4eOHble ayIuTOPUM JJIsl IPOBEACHUS 3AaHATHH JEKIWMOHHOTO THIIA:
MPenoAaBaTeIbLCKHA CTO, CTYJ, CTONBI U CTYJbS JJIsi 00y4YaroIIuXcs, KjaccHast JOCKa.
O6opynoBanue: IlepcoHaNbHBII KOMITBIOTEP B KOMIUIEKTE C IPOTPaMMHBIM
obecrniedeHreM, BBIXOJIOM B ceTh VIHTEpHET M JI0CTYIIOM B DJIEKTPOHHYIO
nHpOpMaIHOHHO-00pa3oBarenbuyo cpeay COT'Y. IIpoektop Epson EB-735Fi -
KOMIUIEKT MOCTABKH (KpeTuIeHHe ISl MPOEKTOpa, IHYp nuTanus) — 1mt. Hoyroyk
000 "AUCUDNITEXHO" — 1.

ITporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav WEB Class, Cucrema komnbrotepHoii Bepctku MikTex,
Kasperksy Endpoint Security, [TporpaMMHOe obecrieueHune Jjisi peIak THPOBAHUS
xumudeckux popmyi Isis Draw, Cructema morucKa TEeKCTOBBIX 3aMMCTBOBAHHI
«Antumuarnat.BY3», Ilporpamma ams 9BM «baHk BOIpoCoB /17151 KOHTPOJIS 3HAHHID,
VSDESK, Ycnyru ceszu (noctyn k cetu uarepHet), MOODLE, JInunbiii kabrunet
cryaenta/cotpynnuka, KOIT (momen Ha stHaekce), Pycl'apa, ViPNet.
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KomnbrorepHblii kiace

MPENoaaBaTeIbCKUI CTOM, CTYJ, CTOJIBI M CTYJIbSI JIJIsl O0YYAFOIIMXCS, KJIACCHAS TOCKA.
O6opynoBanue: KoMIbroTepHI 111 KOMITBIOTEPHOT'O KJIacca B KOMIUIEKTE C
pOrpaMMHBIM 00€CTIeYeHUEM, BBIXOIOM B CETh IHTEpHET U JOCTYIIOM B
AIEKTPOHHYIO WH(OPMAITMOHHO-00pazoBaTenbHyI0 cpeny COL'Y. MuTepakTuBHAsS
nocka 787(1702070/15112/11344/2+), uctounuku Gecniepeboiinoro nmuranus Ippon,
kommyTarop juist kiacca D-Link DGS-10240, npoextop Beno MX503.
IMTporpammuoe obecneuerne: Windows 7 Professional, Office Standard 2016, Cucrema
tectuposanus Sunrav WEB Class, Cucrema kommbroteproii Bepctku MikTex,
Kasperksy Endpoint Security, [IporpaMmMHOe oOecrieueHune Jisi peJaKTUPOBAHHUS
xummudeckux ¢popmyi Isis Draw, Cucrema noucka TEKCTOBBIX 3aMMCTBOBAHHUI
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«AnTtumiarnar.BY3», Ilporpamma ams O9BM «baHk BoIIpocoB 7151 KOHTPOJIS 3HAHUID,
VSDESK, VYenyru cesizu (noctyn k cetn uaTepHeT), MOODLE, JInuHbiii kaOuHeT
cryaenra/corpynuuka, KOIT (momen Ha ssHaekce), Pyclapa, ViPNet.

Bubanorexa, B TOM YHc/I€e YHTAIBHBIN 3aJ1: CTOJBI M CTYJIbS JUTS 00yYarOLIUXCS;
KOMITBIOTEPBI B KOMIUIEKTE C IPOTrPaMMHBIM 00€CIICYCHUEM, BBIXOIOM B CETh
WHTepHET U JOCTYTIOM B 3IEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CpeIy
COr'Y.

[Tporpammuoe odecnieuenue: Windows 7 Professional, Office Standard 2016, Cuctema
tectuposauus Sunrav WEB Class, Cucrema koMmmbsroreproit Bepetku MikTex,
Kasperksy Endpoint Security, IIporpamMmmHoe obecriedeHue st PEAaKTUPOBAHMS
xummudeckux ¢popmy Isis Draw, Cuctema noucka TEeKCTOBBIX 3aMMCTBOBAHUI
«Antumuarnat.BY3», Ilporpamma s O9BM «bank BonpocoB 7151 KOHTPOJIS 3HAHUID,
VSDESK, VYenyru cesizu (moctym k cetu uaTepHeT), MOODLE, JInuHbiii kKaOuHeT
cryaenra/corpynnuka, KOII (momen Ha siHaekce), Pycl'apn, ViPNet.

Poccuiickas ®@enepanus,
362025, PecriyOnuka
Cesepnas OceTtnst —
Ananus, 1. BnagukaBskas,
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